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ABSTRACT

MOLECULAR PHYLOGENETICS OF PERCIFORM FISHES USING THE
NUCLEAR RECOMBINATION ACTIVATING GENE 1

Andrew R. Mahon

Old Dominion University, 2007
Director: Dr. Kent E. Carpenter

The order Perciformes contains one-third of all extant fishes in twenty different
suborders and over 10,000 species. Few systematic investigations have been performed
on this large group of fishes at the suborder level and their evolutionary history is widely
recognized as problematic. This dissertation presents three studies: a molecular
phylogenetic analysis of the putative suborders of the order Perciformes, an analysis of
interrelationships of the families of the perciform suborder Percoidet, and a multi-gene
investigation of the percoid superfamily Sparoidea.

The taxa sampled in this dissertation represent one of the most inclusive
molecular datasets, to date, testing the monophyly of the Perciformes and relationships of
its suborders, including the Percoidei. Analyses are performed using a 1425-1431 base
fragment of exon three of the single copy, nuclear recombination activating gene 1
(RAGL1). Results of these tests reject the monophyly of the Perciformes and of its largest
suborder, the Percoidei. However, this study does support some previous relationships at
the suborder and family level for these groups and also pfesents novel interpretations of
many groups. A lack of nodal support is seen for mid-level clades in these analyses.
Genetic bias, such as high GC content and low effective number of codons, in some taxa,
is hypothesized to be one of the causes for some of the unexpected relationships found in

this work.
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A multi-gene approach was taken to test the monophyly of the superfamily
Sparoidea and its families. Analyses of RAG1, cytochrome b (cytB), and combined
RAGLI + cytB datasets reject a monophyletic Sparoidea but find the Nemipteridae,
Sparidae plus Centracanthidae, and Lethrinidae to be individually monophyletic. The
one exception to this is in the cytB maximum likelihood phylogeny, which fails to
resolve a monophyletic Lethrinidae.

The phylogenetic hypotheses discussed in this dissertation are an important step
toward an understanding of perciform, percoid, and sparoid relationships and deserve
further testing. The high level of taxon sampling presented here should be replicated and
expanded using other molecular markers to help resolve the bush at the top of the

teleostean tree.
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CHAPTER1

GENERAL INTRODUCTION

The order Perciformes contains over 10,000 species, representing one-third of
all extant fishes in twenty different suborders (Nelson, 2006). Few systematic
investigations have been performed on this large group of fishes at the suborder level,
and the order’s limits as well as its evolutionary relationships are widely recognized as
problematic. The largest of these suborders is the Percoidei, which contains 78 families
and approximately 3,000 species (Nelson, 2006). Morphological characters have been
successful for determining the limits of individual families within the group, but have
not been successful in defining the monophyly of the suborder or for determining broad
interfamilial relationships within the suborder (Johnson, 1993; Johnson and Patterson,
1993). Johnson (1984) stated that the percoids exemplify the inadequacies inherent in
perciform classification.

Aside from morphological characters, many current research studies are utilizing
molecular information such as DNA sequence data to infer phylogenetic relationships
among organisms. The phylogenetic resolution that DNA sequences provide depends on
the gene used and the taxonomic level in question. Differences in levels of saturation,
rate of variation between lineages, and compositional biases can result in the

inefficiency of a gene or gene fragment to elucidate deeper levels of phylogenetic

relationships (Meyer, 1994; Brocchieri, 2001).

The journal model chosen for this dissertation is Molecular Phylogenetics and Evolution (Elsevier, Inc.).
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Many studies have relied on mitochondrial gene seqﬁences to infer phylogenetic
inference. However, rates of change in mitochondrial DNA may be too rapid to resolve
higher level relationships, including those at interfamiliar levels, the suborder level, and
higher (Hillis and Huelsenbeck, 1992; Lydeard and Roe, 1997; Orrell and Carpenter,
2004). To resolve relationships of higher taxonomic groups (i.e. deeper phylogenetic
levels), slower evolving, nuclear exons hold promise (Groth and Barrowclough, 1999).

The single copy, nuclear recombinase activating gene 1 (RAG1) is found in all
vertebrates. Along with the closely related RAG2 gene, RAG1 aids in the production of
immunoglobins and T-cell receptors (Groth and Barrowclough, 1999; Greenhalgh and
Steiner, 1995). Previous systematic studies have utilized the RAG1 gene because of its
rarity of insertions and deletions (indels), its slow evolutionary rate, and its minimal
saturation of transition changes at third position codons (Groth and Barrowclough,
1999). In a study of the rainbow trout (Oncorhynchis mykiss), Hansen and Kaattari
(1995) pr'oposedvthat the slow evolutionary change in the RAGI1 gene may be useful for
vertebrate systematic analyses. Holcroft (2004) used the RAG1 gene to elucidate sister-
group relationships for the order Tetraodontiformes. The RAG1 gene was also utilized
to develop a phylogeny of the Esociformes (Lopez et al., 2004). The conserved nature
of the RAGI gene makes it potentially useful for testing relationships within the largest
order of vertebrates, the Perciformes, and the largest suborder of perciforms, the
Percoidei.

In this dissertation, I present an analysis of perciform suborder relationships,
with a focus on interfamilial relationships within the suborder Percoidei. This work

includes representatives from all twenty putative suborders of the Perciformes and from
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seventy of the seventy-eight families included in the Percoidei (sensu Nelson, 2006).
Also included are representatives of putative outgroups and sister groups of the
Perciformes, including members of the orders Zeiformes, Beryciformes, Atheriniformes,
Mugiliformes, Beloniformes, Synbranchiformes, Gasterosteiformes, Scorpaeniformes,
Pleuronectiformes, and Tetraodontiformes. In total, 279 RAG1 nucleotide sequences
from percomorph fishes are presented in this investigation.

To test the relationships within this diverse group of fishes, I usé a 1431 base
coding region of the nuclear RAGI gene to complete the data analyses. Total and
individual codon position mutational site saturation, GC nucleotide content, base
compositional stationarity, and synonymous codon usage were analyzed. Maximum
parsimony analyses using the parsimony ratchet method and maximum likelihood
analyses using the GARLI algorithm (Zwickl, 2006) were performed to investigate
phylogenetic relationships. The maximum parsimony analyses included calculations of
both bootstrap and jackknife nodal support. These calculations estimate levels of
phylogenetic support at each node.

Maximum parsimony analyses function by selection of trees with the shortest
length, 1.e. those with the least number of evolutionary steps required to explain the
dataset (Swofford et al., 1996). Neighbor-joining methods calculate phylogenetic trees
by comparing pairwise evolutionary distances in related taxa (Gascuel and Steel, 2006).
At slower rates of evolution, maximum parsimony algorithms outperform neighbor-
joining calculations, whereas at faster rates, this is not always the case (Rosenberg and

Kumar, 2001; Kuhner and Felsenstein, 1994). The RAG1 gene was selected for this
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study because of its slow evolutionary rate and therefore, maximum parsimony analyses
are more appropriate than neighbor joining.

Minimum evolution methods estimate branch lengths of a tree using algorithms
from pairwise distance data and the sum of branch lengths are then computed for
possible tree topologies (Nei, 1996). The topology that has the smallest sum of branch
lengths is the most “likely” tree (Nei, 1996). Minimum evolution methods were not
chosen as a method of analysis because they calculate tree score from pairwise distances
and not directly from the observed data which can cause a loss of information (Swofford
et al., 1996). Distance methods can also be potentially misleading because they output a
single final tree, eliminating the possibility to examine conflicting tree topologies
(Harrison and Langdale, 2006).

Maximum likelihood methods for phylogenetic analyses were first developed by
Felsenstein (1981) and are based on models of nucleotide substitution (Nei, 1996).
Although computationally intensive, maximum likelihood methods are considered
extremely robust for data analysis of this type (e.g. Kuhner and Felsenstein, 1994;
Rosenberg and Kumar, 2001). Likelihood analyses often yield lower variances due to
sampling error and they tend to outperform alternative methods such as maximum
parsimony (Kunher and Felsenstein, 1994; Swofford et al., 1996).

The first chapter of this dissertation tests the monophyly of the order Perciformes
and investigates the relationships among perciform suborders and their relationships to
putative outgroups. Johnson (1993) hypothesized that the Perciformes is polyphyletic
and provides morphological evidence for relationships between some of the putative

suborders of this group. However, to date, very few efforts have been made to derive a
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phylogeny from molecular datasets that include representatives of all putative suborders
proposed by Nelson (2006).

The second chapter of this dissertation investigates interfamilial relationships
within the perciform suborder Percoidei. The suborder is undoubtedly polyphyletic (e.g.
Johnson, 1993) and, therefore, other perciform groups are included in analyses to test
alternative percoid affinities. Taxon sampling includes representatives of seventy of the
seventy-eight families percoid proposed by Nelson (2006).

The third chapter of this dissertation uses RAG1 nucleotide data in combination
with a mitochondrial gene, cytochrome B (cytB), to investigate relationships between
families included in the putative superfamily Sparoidea and the monophyly of these
families amongst numerous percoid outgroups. The superfamily Sparoidea consists of
the families Nemipteridae, Lethrinidae, Sparidae and Centracanthidae (Carpenter and
Johnson, 2002). Morphological evidence has given the phyletic sequence of
Nemipteridae, Lethrinidae, Sparidae + Centracanthidae (Carpenter and Johnson, 2002).
However, the previous study utilized only five outgroup taxa from three percoid families
does not provide characterization of the superfamily within the context of extensive
percoid outgroups.

The focus of this dissertation is to infer a phylogeny of putative percoid families
within the Perciformes. This is accomplished by: a) providing a framework for
relationships among suborders of the Perciformes, b) an investigation of interfamilial
relationships among the numerous families of the Percoidei within the context of the
Perciformes and its putative outgroups, and c) testing the evolutionary hypotheses of the

superfamily Sparoidea using molecular data. The lack of any existing phylogenetic
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hypothesis for families within the suborder Percoidei and other perciform suborders is

- the most significant reason for completion of this work. A molecular approach using the
RAGI1 gene will provide a working hypothesis that tests the relationships of this large
group of fishes. This work also helps test the phylogenetic applicability of the RAG1
gene for-analyses at suborder and familial taxonomic levels. Levels of resolution found
in this work test the limits of this gene for phylogenetic analyses and provide a
framework and direction for future systematic investigations using this molecular

marker.
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CHAPTER 1T

A MOLECULAR ANALYSIS OF THE SUBORDERS OF THE PERCIFORMES

Introduction

Perciformes is the largest order of vertebrates with over 10,000 species (Nelson,
2006). These fishes are the dominant vertebrate group in the oceans as well as in many
tropical and subtropical freshwater systems; they inhabit nearly every aquatic habitat on
the planet (Nelson, 2006). This diverse group is classified within 160 families and 20
suborders and only limited attempts have been made to hypothesize their phylogenetic
relationships, or the relationship of the order and its putative sister groups.

To investigate phylogenetic relationships within the Perciformes, the order must
be studied within the context of the larger taxonomic groups in which it is placed. The
order Perciformes has traditionally been classified within the Series Percomorpha and
this Series is placed within the Acanthomorpha (e.g. Johnson and Patterson, 1993;
Nelson, 2006). Rosen (1973) noted that the acanthomorph fishes were comprised of two
major groups, the Superorder Paracanthopterygii and the Superorder Acanthopterygii.
This relationship was supported by the morphological investigation of Stiassny (1986).
Johnson and Patterson (1993) characterized the acanthomorpha as those fishes with the
following characteristics: dorsal and anal fin-spines, rostral cartilage, the absence of
median caudal cartilages, separate anterior and medial infracarinales, the dorsal limb of
the posttemporal bound to the epiocciptal, a distally ossified medial pelvic process, and

the first centrum with anterior surface bearing distinct facets that articulate with the
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exoccipital condyles. This included the Lampriformes, Polymixiiformes, and the

Superorder Acanthopterygii (Johnson and Patterson, 1993; Figure 1).

Lampriformes

Polymixiiformes

Paracanthopterygii

Stephanoberyciformes

Zeiformes

Beryciformes

Smegmamorpha

Perciformes, etc.

Fig. 1. Summary of acanthomorph interrelationships. Adapted from Johnson and
Patterson (1993). Johnson and Patterson’s (1993) “Perciformes, etc.” included the
Perciformes, Scorpaeniformes, and Pleuronectiformes. They did not discuss the
Tetraodontiformes.
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Series Percomorpha

The superorder Acanthopterygii may be divided into three Series of fishes, the
Mugilomorpha, Atherinimorpha, and Percomorpha, for which different classifications
have been proposed (Nelson, 2006). Of these groups, the Percomorpha are thought to be
the most derived (Johnson and Patterson, 1993). Rosen (1973) proposed that the
percomorphs comprise all members of the superorder Acanthopterygii except the series
Atherinimorpha. This left his Percomorpha containing the beryciform ﬁshes (Berycidae,
Stephanoberycidae, Trachyichthyidae, etc.), Perciformes (including the Mugiloidei),
Zeiformes, Lampridiformes, Gasterosteiformes, Scorpaeniformes, Pleuronectiformes,
and Tetraodontiformes. However, this classification did not provide any character-based
evide'nce to distinguish the group from other members of the Acanthopterygii (Johnson
and Patterson, 1993).

Lauder and Liem (1983) called Rosen’s (1973) Percomorpha “ill-defined”. Their
subsequent revision of the Series utilizes over forty morphological characters, although
they considered some to be poorly informative. Similar to Rosen’s (1973) description of
the Series, Lauder and Liem (1983) included all members of the Acanthopterygii minus
the Atherinimorpha within the Percomorpha (Figure 2). They argued for future studies
to clarify the relationships within this Series and stated that large weaknesses exist in the

knowledge of relationships among members of the Percomorpha.
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Lampriformes

— Dactylopteryformes

Gasterosteiformes + Pegasiformes

— Beryciformes

Zeiformes

Synbranchiformes

+——— Channiformes

Scorpaeniformes

Perciformes

Pleuronectiformes

Tetraodontiformes

Fig. 2. Interrelationships of the percomorph Acanthopterygii. Adapted from Lauder and
Liem (1983).
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In an investigation of the pelvic girdle of acanthomorph fishes, Stiassny and
Moore (1992) proposed alternative hypotheses that differ in what groups are placed
within the Percomorpha. Their first hypothesis stated that the Percomorpha includes the
Trachichthyiformes, Berycidae, Holocentridae, Zeiformes, Scorpaeniformes, and the
Perciformes (Stiassny and Moore, 1992). Alternatively, they proposed that the
percomorphs could include the Trachichthyiformes, Lampridiformes, Berycidae,
Holocentridae, Zeiformes, Scorpaeniformes, and the Perciformes. Stiassny and Moore
(1992) also noted that the characteristic pelvic girdle plan in “higher percomorphs” is
consistent and is evidence for the monophyly of the group. They proposed that the
Holocentridae be placed as the sister group to the higher percomorphs, which includes
Zeiformes + Scorpaeniformes + Perciformes (Stiassny and Moore, 1992). They did not
include the Synbranchiformes, Dactylopteriformes, Pleuronectiformes, and the
Gasterosteiformes in their investigation because of the high level of specialization of
pelvic girdle structure. Their dataset also does not include the Tetraodontiformes, but
note in passing that they have a state III articulation of the pelvic girdle and thus infer
they are “higher percomorphé.”

Patterson (1964) used otolith morphology to describe a sister group relationship
between the Zeiformes and Beryciformes. These taxa are considered the putative sister
groups to the Perciformes and Patterson (1964) noted that perciform origins should be
found among the Beryciformes. Lauder and Liem (1983) included the Perciformes,
Scorpaeaniformes, Tetraodontiformes, Pleuronectiformes, Channiformes, and

Synbranchiformes in the sister group to the Zeiform-Beryciform clade (Figure 2).
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Springer and Orrell (2004) analyzed a morphological dataset of dorsal gill-arch
muscles and skeletal components from over 200 species of fishes and found the
Zeiformes as sister to the scorpaeniform family Rhamphocottidae and the trachinoid
family Uranoscopidae. Johnson and Patterson (1993) found that the Zeiformes (minus
the caproids) were not percomorphs, but they did form a monophyletic group. Previous
work using the recombination activating gene 1 (RAG1) has shown the Zeiformes to be
related to a group containing gadiform and percopsiform taxa, although the data had
neither bootstrap nor Bremer support for this relationship (Holcroft, 2004). The
relationship between gadiform and zeiform taxa is also seen in other molecular and total
evidence studies (Chen et al., 2003; Wiley et al., 2000).

From their majority rule consensus tree, Springer and Orrell (2004) found a
relationship between the beryciform family Holocentridae and the gadiform
Ranicipitidae within a larger clade that includes Ophidiiformes, Stephanoberyciformes,
and the Polymixiformes. Johnson and Patterson (1993) did not find support for a
zeiform-beryciform relationship (e.g. Lauder and Liem, 1983), but instead proposed that
the Zeiformes were the basal group of the Acanthopterygii and the beryciform fishes
were sister to their redefined Percomorpha (Figure 1).

Johnson and Patterson (1993) redefined the Percomorpha to include the
Perciformes and their immediate relatives (the Scorpaeniformes, Dactylopteriformes,
Pleuronectiformes, and Tetraodontiformes) plus a newly described group, the
Smegmamorpha, which includes the Synbranchiformes, Gasterosteiformes, Mugiloidei,
Atherinomorpha, and Elassoma. Their Percomorpha is based on eight morphological

characters: 1) possession of rod-like interarcual cartilage, 2) absence of the second ural
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centrum, 3) five or fewer hypurals, 4) pelvic fins with fewer than six soft rays, 5)
transforming ctenoid scales, 6) absence of free pelvic radials, 7) point of origin of all but
the first two epineurals ventrally, and 8) seventeen principal caudal-fin rays in a ,8,8,1
pattern. The defining character that separates the Smegmamorpha from the remainder of
the Percomorpha is that their first epineural originates on a transverse parapophysis
(Johnson and Patterson, 1993). However, recent morphological and molecular studies
describe evidence against the monophyly of the Smegmamorpha. Springer and Orrell
(2004) found that 56 muscular and skeletal characters from 168 taxonomic groups of
acanthomorph fishes did not support a monophyletic Smegmamorpha. Molecular and
combined morphological and molecular studies also refute the monophyly of the
Smegmamorpha (Miya et al., 2003; Chen et al., 2003; Wiley et al., 2000). Therefore,
the relationship of the Perciformes to these taxa remains unresolved.

Nelson (2006) presented a different classification scheme for the Percomorpha.
He included the Stephanoberyciformes, Beryciformes, Zeiformes, Gasterosteiformes,
Synbranchiformes, Scorpaeniformes, Perciformes, Pleuronectiformes, and
Tetraodontiformes in the Percomorpha, whereas Johnson and Patterson (1993) did not
include the first three orders in their Percomorpha. Smith and Craig (2007) found that
Nelson’s (2006) definition of the Percomorpha was too narrowly defined and that it must
be expanded or restructured for the group to maintain cladistic significance. More
specifically, they note a need for broad taxonomic sampling among acanthomorph
lineages and comprehensive datasets to resolve percomorph relationships. The
remainder of this dissertation will use the definition provided by Johnson and Patterson

(1993) when describing the Series Percomorpha.
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Order Perciformes

The largest order in the Series Percomorpha is the Perciformes, which contains
one-third of all extant fishes in 20 different suborders (Nelson, 2006). Few systematic
investigations have been performed on this large group of fishes at the suborder level
and its limits and evolutionary relationships are poorly understood. Lauder and Liem
(1983) described the order as polyphyletic and an “unnatural assemblage”. Johnson and
Patterson (1993) noted that the Scorpaeniformes and Pleuronectiformes may be nested
within the Perciformes. Nelson (2006) noted that the Scorpaeniformes,
Pleuronectiformes, and Tetraodontiformes might be derivatives of the Perciformes.
Smith and Craig (2007) found that there was no phylogenetic difference between the
Percoidei, the Perciformes, and the Percomorpha (sensu Johnson and Patterson) because
their results show that the largest suborder of the Perciformes, the Percoidei, was
polyphyletic and found throughout other Percomorph lineages.

The evolﬁtionary relationships of the suborders of the Perciformes are poorly
understood. Each of the twenty putative suborders proposed by Nelson (2006) and
others proposed in the literature will be described in the following paragraphs (Table 1).

The largest of the perciform suborders is the Percoidei, containing 79 families,
549 genera, and over 3,100 species (Nelson, 2006). Johnson (1984, 1993) called this
suborder undoubtedly polyphyletic and stated that there have been no serious attempts to
diagnose or refute its monophyly. This suborder will be examined in detail in the
second chapter of this dissertation.

Johnson (1993) proposed recognition of the suborder Carangoidei that contained

the families Nematistiidae, Carangidae, Coryphaenidae, Rachycentridae, and
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Table 1
Putative suborders of perciform fishes. Adapted from Nelson (2006) and Johnson
(1993)

Perciform suborder
Percoidei”
Carangoidei
Elassomatoidei
Labroidei
Zoarcoidei
Notothenioidei
Trachinoidei
Pholidichthyoidei
Blennioidei
Icosteoidet
Gobiesocoidel
Callionymoidei
Gobioide1
Kurtoidei
Acanthuroidei
Scombrolabracoidei
Scombroidei
Stromateoidet
Anabantoidei
Channoidei
Caproidei
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Echeneidae. These families, noted by others to be in the Suborder Percoidei (e.g.
Nelson, 2006), all possess an anterior extension of the anterior nasal canal surrounded by
one or two tubular ossifications (Johnson, 1993). Since Nelson (2006) classified these
families as members of the suborder Percoidei, they will be discussed in the next chapter
of this dissertation.

The Elassomatoidei (pygmy sunfishes) is a problematic suborder sometimes
placed within the Perciformes (Nelson, 2006). Previous studies have placed it in or
closely related to the percoid family Centrarchidae (e.g. Nelson, 1984), while others
have placed the Elassomatoidei as sister to the Gasterosteidae (sticklebacks and
tubesnouts; Johnson and Springer, 1997; Springer and Orrell, 2004). Johnson and
Patterson (1993) removed the elassomatoids from the Perciformes and included them in
the Smegmamorpha. Wiley et al. (2000) did not clarify the precise placement of
Elassoma, although it is presented in an unresolved clade that contains the percoid
family Centrarchidae and other percomorph taxa. These authors stated that although
their research failed to resolve the position of the Elassomatoidei among the
percomorphs, they suggested that Elassoma are not centrarchids. Recent molecular data
places the elassomatoids as sister to a group containing both tetraodontiform and
perciform taxa (Holcroft, 2004). Smith and Wheeler (2006) suggested the
Elassomatoidei were sister to two synbranchiform taxa.

The suborder Labroidei contains six families of fishes, including the cichlids,
damselfishes, surfperches, wrasses, and parrotfishes. This large suborder represents
approximately fifteen percent of all extant fishes (Streelman and Karl, 1997; Nelson,

2006). Stiassny and Jensen (1987) supported “beyond any reasonable doubt” the
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monophyly of this suborder based on their analysis of the labroid pharyngeal jaw
apparatus. Johonson (1993) stated that other skeletal elements provide no support for
the monophyly of the Labroidei with the exception of the pharyngeal jaw apparatus.
Streelman and Karl (1997) presented molecular evidence questioning the monophyly of
the suborder and noted that the pharyngeal jaw apparatus modifications may have
evolved independently multiple times, making it a poor evolutionary marker for this
group. Clements et al. (2004) described the labrid tribe Odacini and also questioned the
monophyly of the Labroidei as defined by Stiassny and Jensen (1987). Springer and
Orrell (2004) postulated that the Labroidei are paraphyletic without the inclusion of the
Pholidichthyidae. Smith and Craig (2007) find the Labroidei to be polyphyletic in their
molecular analysis, although their investigation included only two taxa from two
families of the suborder.

The Zoarcoidei includes nine families of marine fishes and lacks diagnostic
characters to isolate it from other blennioid perciforms, leaving its monophyly uncertain
(Nelson, 2006). Proposed sister groups to this suborder include the Cottoidei (Chen et
al., 2003) and the Notothenioidei (Nelson, 2006). Springer and Orrell (2004) found this
suborder to be polyphyletic and proposed its members to have affinities to a number of
acanthomorph taxa. Smith and Wheeler (2006) grouped the Zoarcoidei within a clade of
scorpaeniform, gasterosteiform, and trachinoid taxa. Smith and Craig (2007) find a
monophyletic Zoarcoidei sister to a clade containing trachinoid and scorpaeniform taxa.

The members of the suborder Notothenioidei are the predominant fishes of the
Southern Ocean and Antarctic waters (Near et al., 2004). The suborder is comprised of

six families of fishes most of which are confined to depths of less than 1000 meters and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



18

have evolved physiological mechanisms to adapt to subzero (to -2°C) temperatures of
their environment (Lecointre et al., 1997). Recent studies using mitochondrial DNA
sequence data corroborate morphological data demonstrating the monophyly of this
suborder (Near et al., 2004). However, other investigations have shown no support for a
monophyletic Notothenioidei (Lecointre et al., 1997). Potential sister groups include the
Blennioidei (Gosline, 1968), the Zoarcoidei, Trachinoidei, or Callionymoidei (Springer
and Orrell, 2004; Nelson, 2006) and the percoid family Percidae (Chen et al., 2003).

The suborder Trachinoidei contains twelve families of marine fishes including
the stargazers and sandperches (Nelson, 2006). Pietsch (1989) and Pietsch and Zabetian
(1990) found support for the monophyly of the Trachinoidei. However, Johnson (1993)
and Mooi and Johnson (1997) refuted the monophyly of the suborder. Chen et al. (2003)
found the Trachinoidei to be polyphyletic using mitochondrial and nuclear gene
evidence and stated that future work is needed to define the relationships of this
suborder. Smith and Wheeler (2006) also described the Trachinoidei as polyphyletic.
Smith and Craig (2007) found a polyphyletic Trachinoidei and propose reclassification
of the group since the Trachininae were nested within the family Serranidae.

The suborder Pholidichthyoidei is enigmatic in its placement among the
perciform suborders. It is comprised of two species in a single genus and family
(Nelson, 2006). These fishes have previously been placed in the Trachinoidei (Nelson,
1994). The suborder has also been associated with the Blennioidei and the Labroidei in
recent investigations (Springer and Johnson, 2004; Springer and Orrell, 2004). Springer
and Orrell (2004) suggested that the Labroidei would be a monophyletic group with the

inclusion of the Pholidichthyoidei. Smith and Wheeler (2006) found this group as sister
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to the sygnathiform Aulostomus maculatus. Smith and Craig (2007) place the
Pholidichthyoidei sister to the atheriniform Rheocles wrightae and these sister to the
percoid family Plesiopidae.

The blennies, suborder Blennioidei, are hypothesized to be a monophyletic group
that includes six families of marine fishes that are circumglobally distributed in
temperate and tropical systems (Springer, 1993). Previous studies have used
osteological evidence to define the group and the lack of a neural spine on the first few
vertebrae supports the monophyly of the suborder (Springer, 1993; Johnson, 1993).
Springer and Orrell (2004) found the Blennioidei to be monophyletic and sister to the
perciform suborder Gobiesocoidei. Other potential sister groups of the Blennioidei are
the percoid families Opistognathidae, Pseudochromidae, and Grammatidae (Smith and
Wheeler, 2006; Smith and Craig, 2007).

The monotypic suborder Icosteoidei contains the ragfish, Icosteus aenigmaticus
(Nelson, 2006). This fish inhabits the waters of the North Pacific, lacks pelvic fins as an
adult, and has a largely uncalcified cartilaginous skeleton (Nelson, 2006). Some
ichthyologists (e.g. Gosline, 1971) have suggested this fish be placed in its own order.
Springer and Johnson (2004) were inconclusive in the placement of this fish (see
Nelson, 2006), leaving it as either a pre-percomorph or a perciform suborder. Springer
and Orrell (2004) described this fish in their pre-perciform group, sister to a group that
contains, among others, four of the five stephanoberyciform fishes in their study and
other taxa. Smith and Wheeler (2006) found the Icosteoidei sister to a group that
contains stromateoid, trachinoid, percoid and scombroid taxa. Smith and Craig (2007)

placed the Icosteoidei sister to the Stromateoidei.
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The placement of the clingfishes, suborder Gobiesocoidei, within the
Perciformes remains uncertain. Mattei (1991) proposed that the gobiesocoids were
similar to the Batrachoidiformes based on the structure of their spermatozoa. Springer
and Orrell (2004) and Nelson (2006) proposed that the gobiesocoids are a sister group to
the Callionymoidei. Springer and Orrell (2004) also postulated a relationship between
the Gobiesocoidei, the Callionymoidei, the Dactylopteridae, and the Blennioidei, calling
this assemblage the Benthomorpha, although they questioned the inclusion of the
Dactylopteridae in this group. Another potential sister group is the labroid
Pomacentridae (Smith and Wheeler, 2006).

The suborder Callionymoidei contains two families, the Callionymidae and the
Draconettidae (Nelson, 2006). Diferent hypotheses exist on their relationships to other
groups of fishes. Potential sister groups of the callionymoids include the Gobiesocoidei
and the Notothenioidei (Springer and Orrell, 2004; Nelson, 2006). Other possibilities
include the blenﬁies or gobies (Lauder and Liem, 1983; Winterbottom, 1993). Smith
and Wheeler’s (2006) results showed that this group is paraphyletic without the
inclusion of the Batrachoidiformes.

The Gobioidei are recognized to contain nine families of marine fishes and over
2,200 species (Nelson, 2006). Relationships to other groups are poorly understood.
However, some evidence supports an affinity with callionymoids, trachinoids, or the
scorpaeniform hoplichthyids (Nelson, 2006; Winterbottom, 1993). Smith and Wheeler
(2006) presented evidence that the sister group of the Gobioidei is the percoid family

Apogonidae.
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The nurseryfishes, suborder Kurtoidei, are comprised of two anatomically unique
species in a single genus (Nelson, 2006). These fishes inhabit fresh and estuarine waters
in the Australian and Indo-Malay regions (Berra, 2001; Nelson, 2006). Male
nurseryfishes possess a hook extending from their supraoccipital crest that is reported to
carry eggs (Berra and Neira, 2003; Berra, 2003). Nurseryfish were thought to be related
to the Beryciformes because of a median ossification of the orbital roof that was
interpreted as an orbitosphenoid (Tominaga, 1968). This bone is absenf in all members
of the Perciformes.  Tominaga (1968) also hypothesized the kurtids were related to the
percoid family Pempheridae. Johnson (1993) rejected the identity of Tominaga’s
“orbitosphenoid”, noting that it is an ossified interorbital septum and that nothing about
the Kurtoidei prevents it from being included in the suborder Percoidei. Johnson (1993)
further hypothesized a kurtid relationship to the family Apogonidae (suborder Percoidei)
based on gill arch configurations and possession of sensory papillae on the head and
body. Springer and Orrell (2004) showed the Kurtoidei as sister to a large group of
percomorph fishes (see clade C, node 52; pg. 246). Smith and Wheeler (2006) grouped
the Kurtoidei sister to a clade containing the Apogonidae and the Gobioidei. Smith and
Craig (2007) found the Kurtoidei sister to a clade containing the percoid family
Apogonidae.

The Acanthuroidei includes approximately 125 species of primarily marine
tropical and subtropical fishes (Tang et al., 1999). Morphological studies have included
the Siganidae, Zanclidae, Acanthuridae, Ephippidae, Scatophagidae, and the Luvaridae
in this suborder (Tyler et al., 1989; Johnson and Washington, 1987; Winterbottom,

1993; Tang et al., 1999). Molecular evidence that included mitochondrial 12§ and 16S

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



22

DNA sequences also placed the Louvaridae in the Acanthuroidei (Tang et al., 1999).
The Tetraodontiformes are a possible sister group to the acanthuroids, making them a
possible link between the Perciformes and the Tetraodontiformes (Lauder and Liem,
1983; Holcroft, 2004). Another proposed sister group to the acanthuroids is the percoid
family Leiognathidae (Springer and Orrell, 2004). Smith and Wheeler (2006) found the
suborder Acanthuroidei to be polyphyletic.

The suborder Scombrolabracoidei contains a single species, Scombrolabrax
heterolepis. Sister groups of this fish are unclear, but some suggest it is a primitive
sister species to the Scombroidei (Johnson, 1986; Nelson, 2006). Springer and Orrell
(2004) did not find the Scombrolabracoidei sister to the scombroid taxa and
Scombrolabrax was grouped in a polytomy with other percoids including serranids,
bathyclupeids, and sciaenids. Smith and Wheeler (2006) described Scombrolabrax in a
clade sister to the stromateoid Peprilus alepidotus.

The Scombroidei consists of six families of marine families, including the
barracudas, tunas, and billfishes (Nelson, 2006). Johnson (1986) excluded the
Scombrolabracoidei from this suborder, but placed it as a primitive sister group. He also
included the Sphyraenidae in the Scombroidei as a sister to all other scombroid families.
Other scombroid affinities include the billfishes (Collette et al., 1984; Block, 1991).
Recent molecular evidence excluded the Sphyraenidae from this suborder and placed the
barracudas with other percomorph taxa including the carangids, echeneids, menids,
polynemids, centropomids, and pleuronectiforms (Chen et al., 2003). Springer and
Orrell (2004) found the Scombridae sister to a group containing, among others, the

Sphyraenidae and the percoid Polynemidae. Smith and Wheeler (2006) presented
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evidence that the Scombroidei, as defined by Nelson (2006), was a polyphyletic
assemblage, with the billfishes and barracudas nested in a completely different clade
than the remaining scombroid groups.

The Stromateoidei includes six families of fishes from warm temperate and
tropical marine waters (Nelson, 2006). Lauder and Liem (1983) considered the group
unquestionably monophyletic. Proposed relationships of this suborder include a number
of percoid families (Haedrich, 1967; Johnson and Fritzsche, 1989; Johnson, 1993). In a
morphological investigation, this suborder was found to be polyphyletic and sister to
various acanthomorph groups, including the percoid Ambassidae (Springer and Orrell,
2004). Chen et al. (2003) showed this suborder in differing relationships with their
separate and combined datasets, although all analyses confirmed an affinity to
scombroid and trachinoid taxa. Smith and Wheeler (2006) also showed this suborder to
have an affinity with scombroid taxa, but also included a relationship with trachinoids,
arripids, and pomatomids. Smith and Craig (2007) included a single stromateoid in their
molecular investigation and found it sister to the monotypic suborder Icosteoidei.

Members of the Anabantoidei include three families (Helostomatidae,
Osphronemidae, Anabantidae) and approximately 140 species of fishes, all of which
possess a suprabranchial organ (Nelson, 2006; Ruber et al., 2004b; Ruber et al., 2006).
The anabantoids primarily inhabit the freshwater regions of Africa and southern Asia
(Berra, 2001). Lauder and Liem (1983) noted that the families in this suborder comprise
a monophyletic group. Potential sister groups to the anabantoids include the snakeheads
(suborder Channoidei) and the percoid families Nandidae and Badidae (Springer and

Orrell, 2004). Britz (2003) noted that the closest relatives appear to be the channoids
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and these two groups form a larger assemblage with the badids.and nandids. Springer
and Orrell (2004) also suggested that the anabantomorphs are polyphyletic without the
inclusion of the Percesoces (atherinomorphs + mugilomorphs), although they have no
suggestions as to the group’s (including the percoid families Nandidae and Badidae)
nearest relatives. Smith and Wheeler (2006) showed the anabantoids as sister to the
suborder Channoidei. Smith and Craig (2007) found the Anabantoidei sister to the clade
containing the Apogonidae and Kurtoidei.

The suborder Channoide1 includes a single family (Channidae) and its
constituents inhabit freshwater regions of Africa and southern Asia (Nelson, 2006).
Lauder and Liem (1983) proposed that the Channoidesi is a separate order, a primitive
sister to the Synbranchiformes. Other potential sister groups of the snakeheads are the
suborder Anabantoidei and the percoid family Nandidae (Badinae + Nandinae; Nelson,
2006; Chen et al., 2003; Springer and Orrell, 2004; Smith and Wheeler, 2006).

The suborder Caproidei is also problematic among acanthomorph taxa. Johnson
and Patterson (1993) placed it in the Percomorpha and noted that it was not related to the
Zeiformes. Bannikov (1991) proposed that the group was related to the Acanthuroidei.
Stiassny and Moore (1992) showed that Capros was sister to perciform taxa, separated
from the Zeiformes by all beryciform taxa included in their investigation. Holcroft
(2004) found Antigonia capros sister to a group containing the acanthuroid Siganus and
the lophiuroid Lophius. Springer and Orrell (2004) found the Caproidei to be
polyphyletic, with Capros sister to acanthuroids and Antigonia sister to the
tetraodontiform family Triacanthodidae. Smith and Wheeler (2006) found the Caproidei

as sister to the percoid family Sparidae.
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The goal of this study is to investigate the phylogenetic relationships of the
suborders placed within the Perciformes using a molecular genetic dataset. The level of
phylogenetic resolution that DNA sequence data can provide depends on the molecular
fnarkers chosen to reconstruct relationships and the level of taxonomic resolution
desired. For example, studies investig‘ating Order level relationships should not

- necessarily use the same molecular markers as species or population level studies.
Differences in levels of saturation, rate of variation between lineages, and compositional
biases can result in the inefficiency of a gene to determine deeper level phylogenetic
relationships (Meyer, 1994; Brocchieri, 2001). Many studies have relied on
mitochondrial gene sequences for phylogenetic inference. However, rates of change in
mitochondrial DNA may be too rapid to determine higher level relationships (eg. Hillis
and Huelsenbeck, 1992; Lydeard and Roe, 1997; Orrell and Carpenter, 2004). To
elucidate relationships at deeper phylogenetic levels, slower evolving nuclear exons hold

promise (Groth and Barrowclough, 1999).

Materials and Methods
Taxon Sampling

In order to investigate suborder level relationships of the Perciformes a broad
sampling of members of the series Percomorpha and its outgroups was necessary.
Therefore, this study included representatives of each putative perciform suborder (sensu
Nelson, 2006), and members of the Orders Scorpaeniformes, Pleuronectiformes,
Tetraodontiformes, Beloniformes, Atheriniformes, Mugiliformes, Gasterosteiformes,

Synbranchiformes, Zeiformes, and Beryciformes (Table 2).
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Table 2

Taxa examined in this investigation following the classification of Nelson (2006).
RAG-Megadataset sequences courtesy of Dr. Guillermo Orti

Order Suborder Family Genus-species Voucher Info
Zeiformes Cyttoidei Cyttidae Cyttus traversi AY308779
Zeioidei Grammicolepididae Gramn'ncolep N AY308780
brachiusculus
Oreosomatidae Allocyttus AY308781
Verrucosus
Zeidae Zenopsis AY308778
conchifera
Beryciformes Holocentroidei Holocentridae Sarg}ocen_tron AY308770
vexillarium
Holocentridae Sargoc.en.tron AY430223
punctatissimum
. Sargocentron FMNH-
Holocentridae cornutum BUS03-010
Mugiliformes Mugiloidei Mugilidae Mugil curema AY308783
Atheriniformes Atherinoidei Atherinidae Menidia menidia AY430225
Beloniformes Belonoidei Scomberesocidae Scosizz:;isox AY308771
Gasterosteiformes  Gasterosteoidei Gasterosteidae Gasterosteus RAG-
aculeatus Megadataset
. Spinachia RAG-
Gasterosteidac spinachia Megadataset
Synbranchiformes Mastacembeloidei =~ Mastecembelidae Mastacembelus RAG-
armatus Megadataset
o . RAG-
Synbranchoidei Synbranchidae Monopterus albus Megadataset
Scorpaeniformes:  Platycephaloidei Platycephalidae szzg 5: ites ODU-3116
Scorpaenoidei Scorpaenidae Prerois lunulata No voucher
Triglidae Peristedion AY308774
miniatum
Perciformes Anabantoidet Helostomatidae Helost'om.q ODU-3185
temminkii
Helostomatidae Helostoma AY763779
temminkii
Osphronemidae Tr‘z chogaster ODU-3186
trichopterus
Osphronemidae Betta splendens AF519728
Osphronemidae Trichogaster leerii AF519734
Osphronemidae Trichogaster AF519735
chuna
Osphronemidae Trichopsis vittata AF519736
Osphronemidae Macrop Odl.ls AF519737
opercularis
Osphronemidae Pseudosphromenus AF519738
cupanus
Osphronemidae Malpulutta kretseri AF519739
Osphronemidae Parosp.hrom.enus AF519740
deissneri
Blennioidei Blenniidae Blennius normani ODU-3170
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Order Suborder Family Genus-species Voucher Info
. . FMNH-
Tripterygiidae Helcogramma sp. BUS03-312
Callionymoidei Callionymidae Synchiropus AMNH, not
ocellatus processed yet
. . ) FMNH-
.Callionymidae Callionymus sp. BUS03-285
Channoidei Channidae Channa marulia AY763787
Channidae Parachanna AY763788
obscura
. FMNH-
Channidae Channa sp. BUS03-290
. FMNH-
Channidae Channa sp. BUS03-290
Elassomatoidei Elassomatidae Elassoma' AY308784
evergladei
. RAG-
Elassomatidae Elassoma zonatum Megadataset
Gobiesocoidei Gobiesocidae Gobiesox RAG-
strumosus Megadataset
Gobiesocidae Discotrema FMNH-
crinophilia BUS03-313
L .. Amblygobius FMNH-
Gobioidei Gobiidae hectori BUS03-143
Microdesmidae Ptereleotris zebra ODU-3187
Icosteoidei Icosteidae [c’osteu:s S10-99-95
aenigmaticus
Kurtoidei Kurtidae Kurtus gulliveri ODU-3167
Labroidei Cichlidae Amphilophus AY208616
rhytisma
Embiotocidae Embiotoca lateralis AY208615
Labridae Coris julis ODU-3171
Labridac Halichoeres AY208617
melanurus
Pomacentridae Chromis atripes AY208633
Pomacentridae Chrysiptera AY208645
annulata
Pomacentridae Parma oligolepis AY208662
Pomacentridac 1 eciroghphidodon — \ g6
dickii
Pomacentridae quacentrus AY208671
nigromanus
Pomacentridae Steggstes AY208673
planifrons
Nototheni C. Amsler,
Notothenioidei Nototheniidae Hototnema collector/
coriiceps
voucher
Percoidei Acropomatidae Synagrops bellus SIO-01-131
Ambassidae Ambassis ODU-3177
agrammus
Ambassidae Denariusa bandata ODU-3179
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Table 2 (continued)
Order Suborder Family Genus-species Voucher Info
P.J. Unmack,
Ambassidae Ambassis macleayi collector/
voucher
C.P. Burridge,
Aplodactylidae Ap /odqctylus collector/
arctidens
voucher
. . . RAG-
Apogonidae Glossamia aprion Megadataset
Apogonidae Cheilodipterus No voucher
macrodon
Apogonidae Apogon aureus ODU-3084
. - CSIRO-BH-
Arripidae Arripis trutta 3856-01
.. . CSIRO-H-
Arripidae Arripis truttacea 4388-03
Banjosidae Banjos banjos MUFS-23047
Bramidae Brama orcini FMNH-
BUS03-299
Caesionidae Gymnocaesio ODU-3046
gymnoptera
Caesionidae Caesio lunaris ODU-3084
.. Callanthias AMS
Callanthiidac australis 143550003
Carangidac Alectis ODU-3168
alexandrinus
Carangidae Caranx hippos ODU-3169
Carangidac Decapterus Photo voucher,
g macrosoma KEC
Caristiidae Caristius sp. NMV A 22138
Centracanthidae Spicara alta ODU-2811
Centracanthidae Centrgcanthus ODU-3133
cirrus
Centracanthidae Spicara maena ODU-3134
Centracanthidae Spicara flexuosa ODU-3148
Centrarchidae Lep omis ODU-3180
macrochirus
Centrarchidae Microp .terus ODU-3181
salmoides
. , RAG-
Centrarchidae Lepomis cyanellus Megadataset
Centropomidae Centropomus viridus SI10-01-37
Cepolidae Acanthocepol ODU-3088
rustensternii
. Cepola Mahon, photo
Cepolidac macrophthalma voucher
Chaetodontidae Chaetodon striatus AY308775
. Hemitaurichtys FMNH-
Chaetodontidae polylepis BUS03-282
. . Nemadactylus
Cheilodactylidae ODU-3200
monodactylus
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Order Suborder Family Genus-species Voucher Info
Cheilodactylidae ~ CTirodactylus ODU-3199
grandis
Chironemidae Chironemus AMS
marmoratus 1.41268.001
. Cirrhitus FMNH-BUSO03-
Cirrhitidae :
pinnulatus 192
Coryphaena D Recd,
Coryphaenidae P collector/
hippurus
voucher
. RAG-
Coryphaenidae Coryphaena sp Megadataset
Alan Connell,
Dichistiidae Dichistius capensis collector/
voucher
Dinolestidae Dinolestes lewini 1.41084034
. . . . RAG-
Dinopercidae Dinoperca petersi Megadataset
Drepaneidae Drepane punctata AY308772
Echeneidae Echenes ODU-3184
naucrates
Echeneidae Remora australis No voucher
Emmelichthyidae ~ =0/Arocles ODU-3023
monodi
Enoplosidae Enoplosus armatus NMV (1)?) 12 >195-
N Epigonus NMV A 25142-
Epigonidae telescopus 009
Gerreidae Gerres argyreus ODU-3120
Gerreidae Diapterus auratus RAG-
P Megadataset
. . RAG-
Gerreidae Eucinostomus gula Megadataset
Centracanthidae ~ Ceracanthus ODU-3133
: cirrus
Centracanthidae Spicara maena ODU-3134
Centracanthidae Spicara flexuosa ODU-3148
Centrarchidae Lep onis ODU-3180
macrochirus
Centrarchidae Micropterus ODU-3181
salmoides
. . RAG-
Centrarchidae Lepomis cyanellus Megadataset
Centropomidae Centropomus viridus S10-01-37
Cepolidae [icanthocep o{? ODU-3088
rustensternii
. Cepola Mabhon, photo
Cepolidae macrophthalma voucher
Chaetodontidae Chaetodon striatus AY308775
Chaetodontidae Hemztaurzc.htys FMNH-BUSO03-
pobylepis 282
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Table 2 (continued)
Order Suborder Family Genus-species Voucher Info
Cheilodactylidae ~ emadactylus o5 3900
monodactylus
Cheilodactylidae ~ CHirodactvlus oy 4199
grandis
~ Chironemidae Chironemus AMS
marmoratus 1.41268.001
Cirrhitidae Paracirrhites ODU-3189
arcatus
Cirthitidae erhztus FMNH-BUSO03-
pinnulatus 192
. Coryphaena D. Reed,
Coryphaenidae hi collector/
ippurus
voucher
. RAG-
Coryphaenidae Coryphaena sp Megadataset
Alan Connell,
Dichistiidae Dichistius capensis collector/
voucher
Dinolestidae Dinolestes lewini 1.41084034
. . . ., RAG-
Dinopercidae Dinoperca petersi Megadataset
Drepaneidae Drepane punctata AY308772
Echeneidac Echeneis ODU-3184
naucrates
Echeneidae Remora australis No voucher
Emmelichthyidae ~ C1rocles ODU-3023
monodi
Enoplosidae Enoplosus armatus NMV (;‘(‘)iz >193-
L Epigonus NMV A 25142-
Epigonidae telescopus 009
Gerreidae Gerres argyreus ODU-3120
. , RAG-
Gerreidae Diapterus auratus Megadataset
. . RAG-
Gerreidae Eucinostomus gula Megadataset
Gerreidae Diap t.erus No voucher
peruvianus
. Glaucosoma AMNH, not
Glaucosomatidae .
herbriacum processed yet
Glaucosomatidae Glaucosoma ODU-3192
buergeri
Grammatidae Gramma loreto USNM-Saba
Haemulidae Amisotremus ODU-2893
virginicus
Haemulidae Brachy c{euterus ODU-3198
auritus
H lid Haemulon RAG-
aemulidae aurolineatum Megadataset
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Table 2 (continued)
‘ Order Suborder Family Genus-species Voucher Info
. iy RAG-
Haemulidae Haemulon plumerii Megadataset
. Plectorhinchus Mabhon, photo
Haemulidae .
macrolepis voucher
Inermiidae Inermia vittata KU T-329
Kuhliidae Kuhlia mugil USNM 336646
P.J. Unmack,
. Kuhliidae Kubhlia rupestris collector/
voucher
Kyphosidae Kyphosis incisor KU T-81
Kyohosidae Microcanthus AMS
yp strigatus 1.41265.002
Neoscorpis Alan Connell,
Kyphosidae . P collector/
lithophilus
voucher
Neoscorpis Alan Connell,
Kyphosidae lithophilus collector/
voucher
Latidae Lates calcarifer ODU-3197
. . . . CSIRO-H-
Latridae Latridopsis forsteri 3774-01
. - CSIRO-H-
Latridae Latris lineata 4944-01
Leiognathidae Gazza minuta ODU-3094
Leiognathidae Leiognathus ODU-3103
stercorarius
Leiognathidae Leiog nath'us ODU-3103
Stercorarius
Leiognathidae Leiognathus sp. FMNI—;E.USO?’_
Lethrinidae Lethrinus harak ODU-3042
Lethrinidae Lethrinus obsoletus 0ODU-3043
Lethrinidae Lethrinus lentjan ODU-3060
Lethrinidae Lethrinus olivaceus ODU-3190
Lethrinidae Gymmocranius oy 3509
elongatus
Lethrinidae Lethrinus USNM 349306
xanthochilus
.. Gnathodentex FMNH-BUSO03-
Lethrinidae .
aureolineatus 040
. Plectorhinchus Mahon, photo
Haemulidae .
macrolepis voucher
Inermiidae Inermia vittata KU T-329
Kuhliidae Kuhlia mugil USNM 336646
P.J. Unmack,
Kuhliidae Kuhlia rupestris collector/
voucher
Kyphosidae Kyphosis incisor KU T-81
Kvphosidae Microcanthus AMS
P strigatus 1.41265.002
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Table 2 (continued)
Order Suborder Family Genus-species Youcher Info
Neoscorpis Alan Connell,
Kyphosidae : 4 collector/
lithophilus
voucher
Neoscorpis Alan Connell,
Kyphosidae ; f4 collector/
lithophilus
voucher
Latidae Lates calcarifer ODU-3197
Latridae Latridopsis forsteri CSIRO(_)III_”M-
.. Gnathodentex FMNH-BUS03-
Lethrinidae .
aureolineatus 056
Lethrinidae Lethrinus atkinsoni FMNI—;%USO}
Lethrinidae Lethrinus ODU-3204
atlanticus
Lethrinidae Lethrinus USNM 006364
haematopterus
Lethrinidae Monotaxis MIN0017-8
grandoculis
. Datnioides RAG-
Lobotidae microlepis Megadataset
Lobotidae Datnioides RAG-
quadrifasciatus Megadataset
Lutjanidae Pinjalo pinjalo ODU-3072
.. . . RAG-
Lutjanidae Lutjanus analis Megadataset
Lutjanidae Lutjanus dentatus Gulf of Guinea
photo voucher
Lutjanidae Symphorus No voucher
nematophorus
. Lophilatilus 19-FFM-4-10-
Malacanthidae chamaeleonticeps 31-03
Malacanthidae Cau(olattlus 24-ISLA-1-8-
microps 19-03
Malacanthidac an(':hzos.tegus Gulf of Guinea,
semifasciatus photo voucher
Menidae Mene maculata ODU-3069
Monodactylidae Schuettea 141266027
scalaripinnis
Moronidae Morone chrysops AY308767
. P.J. Unmack,
. Dicentrarchus
Moronidae collector/
labrax
voucher
Moronidae Dicentrarchus 0DU-3201
punctatus
Mullidae Upeneus ODU-3125
sulphureus
Mullidae Upeneus ODU 3126
mollucensis
. RAG-
Mullidae Mullus surmuletus Megadataset
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Table 2 (continued)

Order Suborder Family Genus-species Voucher Info
Nandidae Badis assamensis AY330966
Nandidae Badis corycaeus AY330969
Nandidae Badiis kanabos AY330970
Nandidae Badis siamensis AY330975
Nandidae Dario dario AY330977

- Nandidae Dario hysginon AY330978
Nandidae " Nandus nandus AY330979
Nematistiidae Nematistius 0DU-3004
pectoralis
Nematistiidae Nematistius ODU-3004
pectoralis
Nemipteridae Scolopsis affinis ODU-3030
Nemipteridae Scolopsis vosmeri ODU 2827
o L FMNH-
Nemipteridae Scolopsis ciliata BUS03-230
. . FMNH-
Nemipteridae Pentapodus setosus BUS03-256
L Parascolopsis FMNH-
Nemipteridae eriomma BUS03-307
Nemipteridae Scolopsis ciliata ODU-3049
Nemipteridae Pentapodus ODU-3031
bifasciatus
Nemipteridae SCO.IOP si8 ODU-3091
taenioptera
Nemipteridae Nemipterus ODU-3104
marginatus
Nemipteridae Nemipterus ODU-3163
Japonicus
Opistognathidae Op zstognathus USNM-Saba
aurifrons
Oplegnathidae Oplegnathus mvfs 21469
punctatus
Oplegnathidae Oplegnathus mvfs 21469
punctatus
. Ostracoberyx NMV A
Ostracoberycidae dorygenys 251030-007
. Pempheris FMNH-
Pempheridae oualensis BUS03-193
Pempheridae Paraprlacantkus min0022-4 22-
ransonneti 5
Pentacerotidae  / SCUAPeNIaceros y 41430 001
richardsoni
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Table 2 (continued)
Order Suborder Family Genus-species Voucher Info
P.J. Unmack,
Percichthyidae Bostockia porosa collector/
voucher
Gadopsis P.J. Unmack,
Percichthyidae : collector/
marmoratus voucher
Percidae Perca flavescens AY308768
Percidae Etheostoma AY430226
caeruleum
Plesiopidae Trachinops 1.41084015
taeniatus
L Plesiops FMNH-
Plesiopidac cephalotaenia BUS03-031
Polynemidae Polydaclfyl.us Berra 1-18-01
macrochir
. Pentanemus Mahon, photo
Polynemidae . ;
quinquarius voucher
Polyprion P.J. Unmack,
Polyprionidae . collector/
americanus voucher
_ . RAG-
Polyprionidae Stereolepis gigas Megadataset
. Pygoplites FMNH-
Pomacanthida diacanthus BUS03-013
Pomacanthidae Genicanthus FMNH-
melanospilos BUS03-279
Pomacanthidae Pomacanthus No voucher
maculosus
Pomatomidae Pomaton?us No voucher
’ saltatrix
Pomatomidae Pomatomus RAG-
saltatrix Megadataset
Priacanthidae Priacanthus ODU-3129
tayenus
Priacanthidae Priacanthus MIN0017-7
hamrur
. . FMNH-
Pseudochromidae  Pseudochromis sp BUS03-026
Pseudochromidae Pseudochromis FMNH-
bitaenatus BUS03-117
Rachycentridae Rachycentron ODU-3193
canadum
Sciaenidae Leiostonus ODU-3176
xanthurus
Sciaenidae Micropogonias ODU-3182
undulatus
Epinephelus P.J. Unmack,
Serranidae . collector/
tauvina voucher
Serranidae Rypticus USNM 327568
subbifrenatus
g d Cromileptes FMNH-
crranidae altivelis BUS03-233
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Table 2 (continued)

Order Suborder Family ‘Genus-species Voucher Info
Sillaginidae Sillago sihama ODU-3124
Sillaginidae Sillago aeolus ODU-3191

Sparidae Boopsoidea ODU-2791
inornata
Sparidae Argyrops spinifer ODU-2814
Sparidae Diplodus ODU-2815
bermudensis
Sparidae Pagellus erythrinus ODU-2841
Sparidae Boops boops ODU-2912
Sparidae Cheimerius nufar 0ODU-2933
Sparidae Pagrus caerulostictus ODU-3027
. Lagodon
Sparidae rhomboides ODU-3175
Sparidae Pagrus pagrus ODU-3188
Sparidae Sarpa salpa ODU-3203
Sparidae Pagrus auriga ODU-2786
Sparidae Lithognathus ODU-2784
MOYMYrus
Sparidae Calamus calamus BCA-0032
Sparidae Sparus aurata RAG-
P P Megadataset
Sparidae Virididentex 12 45 04 (016)
acromegalus
. Rhabdosargus
Sparidae holubi No voucher
Sparidae Pagrus pagrus ODU-3188
Sparidae Oblada melanura No voucher
Sparidae Stenotomus VIMS VAL-
p chrysops 00057
Sparidae Chrysob'lep fus No voucher
anglicus
Sparidae Pachymetopon ODU-2909
grande
M - P.J. Unmack,
Teraponidae esoprisies collector/
argenteus
: voucher
Teraponidae - Terapon theraps ODU-3038
Toxotidae Toxotes lorentzi ODU-3178
Toxotidae Toxotes chatareus ODU-3196
- . . L VIMS CM03
Scombroeidei Istiophoridae Makaira nigricans 19-08-03
Scombridae Rastrelliger ODU-3106
brachysoma
. RAG-
Scombridae Scomber scombrus Megadataset
Scombridae Acanthocybium RAG-
solandri Megadataset
Scombridae Scomberomorus sp.  NMFS-0195
. Sphyraena
Sphyraenidae quachancho ODbU-3174
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Order Suborder Family Genus-species V(;l:lcf::er
. Sphyraena RAG-
Sphyraenidae sphyraena Megadataset
Trichiuridae Trichiurus ODU-3172
lepturus
Trichiuridae Trichiurus RAG-
lepturus Megadataset
I i . RAG-
Xiphiidae KXiphias gladias Megadataset
. . Scombrolabrax NMFS-U3-
Scombrolabracoidei  Scombrolabracidae heterolepis F0412
Stromateoidei Ariommatidae Ariomma bondi ODU-3173
Nomeidae Psenes maculatus AMNH, not
processed yet
Stromateidae Stromateus fiatola Mahon, photo
voucher
N Y Parapercis FMNH-
Trachinoidei Pinguipedidae eylindrica BUS03-275
Uranoscopidae Uranoscopus Mabhon, photo
albesca voucher
Pholidichthyioidei ~ Pholidicthyidae Pholidichthys oy 3183
. leucotaenia
S . , LMB-
Zoarcoidei Pholidae Pholis ornata 200301-3-1
. . LMB-
Zoarcidae Lycodes brevipes 200301-3-2
Acanthuroidei Acanthuridae Zebrasoma scopas ~ AY308776
Acanthuridae Acanthurus RAG-
guttatus Megadataset
_ Chaetodipterus
Ephippidae faber AY308773
. Scatophagus RAG-
Scatophagidae argus Megadataset
Scatophagidae Selenotoca RAG-
phag multifasciata Megadataset
Siganidae Siganus doliatus AY308777
Siganidae Siganus s RAG-
g & P- Megadataset
Caproidei Caproidae Antigonia capros AY308785
Pleuronectiformes Pleuronectoidei Achiridae Trinectes AY430224
maculatus
Bothidae Bothus lunatus AY308769
. Arnoglossus RAG-
Bothidae blochei Megadataset
. Arnoglossus RAG-
Bothidae imperialis Megadataset
o Citharus RAG-
Citharidae lingnatula Megadataset
. Symphurus . RAG-
Cynoglossidae plagiusa Megadataset
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Order Suborder Family Genus-species V(;l::;::er
Pleuronectidae Hippoglossus AY454396
hippoglossus
Pleuronectidae Pleuronectes RAG-
plaiessus Megadataset
. Scophthalmus RAG-
Scophthalmidae maximus Megadataset
. RAG-
Soleidae Solea solea Megadataset
Tetraodontiformes  Tetraodontoidei Diodontidae Diodon hystrix AY308791
Molidae Masturus AY308792
lanceolatus
Monacanthidae Amanses scopas AY308793
Tetraodontidae Takifugu rubripes AF108420
Tetraodontidae Sp hoerozg’es AY308795
dorsalis
Triacanthoidei  Triacanthodidae 1 7acanthodes — py3n0788
anomalus

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



38

This taxon sampling consists of representatives of all orders included in Johnson and
Patterson’s (1993) Percomorpha and its immediate outgroups (the Beryciformes and
Zeiformes). This study included members (number of sequences of each group in
parentheses) of the Zeiformes (4), Atheriniformes (1), Mugiliformes (1),
Pleuronectiformes (10), Beryciformes (3), Scorpaeniformes (3), Beloniformes (1),
Synbranchiformes (2), Gasterosteiformes (2), Perciformes (246), and Tetraodontiformes
(6) (Table 2). In all analyses, the Zeiformes (Zenopsis conchifera, Cyttus traversi,
Grammicolepis brachiusculus and Allocyttus verrucosus) were treated as the outgroup

taxa.

DNA Extraction

Genomic DNA was extracted from approximately 0.25 cm’ of muscle, gill, or fin
tissues of taxa included in this investigation using a Qiagen DNEasy tissue extraction kit
(Qiagen Inc., Vaiencia, CA). Methods described by the manufacturer were followed
except that the final elution was done with a single 125 uL aliquot. This process was
done to increase the final concentration of DNA in the sample to aid in amplification
procedures.

For those samples where DNA was difficult to extract or where the extraction kit
was unable to extract DNA in sufficient quantities, a phenol-chloroform extraction
method, modified from Hillis et al. (1996), was employed. Tissue extracted in this
fashion were added to 100 uL of STE (0.1 M NacCl, 0.05 M Tris-HCI pH 7.5, 0.001 M
EDTA disodium), 7.5 uL. SDS (20% w/v in water), and 7.5 uL. PK (10 mg/mL proteinase

K in STE) and incubated for 10 hours at 37°C, or for 2 hours at 58°C. One hundred
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microliters of PCI (phenol:chloroform:isoamyl alcohol, 25:24:1) was added and the
sample vortexed. The sample was incubated for five minutes and vortexed again prior to
spinning five minutes at 14,000 rpm. The aqueous phase was removed and added to 100
uL of CI (chloroform:isoamy! alcohol, 24:1). The sample was vortexed and spun for
five minutes at 14,000 rpm. The resulting aqueous layer was again removed, added to
10 uL of 3 M sodium acetate (1/ 10" original volume) and 250 uL 100% ethanol (2.5
times original volume), and placed at -20°C for two hours. Samples wefe centrifuged at
14,000 rpm for five minutes and drained. Four hundred and fifty microliters of 70%
ethanol was added, vortexed and incubated at room temperature for 20 minutes. The
samples were centrifuged for five minutes at 14,000 rpm, drained, and dried at 58°C for
20-60 minutes. Between 20 and 100 uL of water was added to the extracts, depending

on pellet size.

Polymerase Chain Reaction (PCR)

PCR was used to isolate a 1545 base pair segment of the RAG1 gene from the
genomic DNA extracts. Reactions were performed using Takara ExTaq polymerase
(Takara Mirus Bio, Madison, WI) and two external primers (Table 3). Initial reactions
were run at 25 uL volumes to prevent waste of materials. The successful reactions were
run again at 100 uL for purification and sequencing. One hundred microliter reactions
were performed using approximately 400 nanograms of genomic DNA, 1X ExTaq
Buffer (supplied by manufacturer, 1.6 mM MgCl; final concentration), 0.5 uM each
primer, 200 uM dNTPs, and 2.5 units of ExTaq polymerase. Concentrations and

volumes were optimized accordingly to ensure success of reactions. Amplification
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consisted of the following thermal program: 95°C for 1 minute; 15 cycles of 95°C for
one minute, 53°C for 45 seconds, 72°C for 1 minute 30 seconds; 15 additional cycles of
95°C for 45 seconds, 51°C for 45 seconds, and 72°C for 1 minute 30 seconds; 72°C for

seven minutes; 4°C incubation.

Table 3

Oligonucleotide primer list for sequencing reactions of the RAG1 gene for this
investigation. * indicate primers obtained with permission from the lab of Dr. G. Orti at
the University of Nebraska-Lincoln.

Primer Name DNA Primer Sequence

RAG]1 2533F* 5'CTG AGC TGC AGT CAG TAC CAT AAGATG T3
RAG1 2800F 5" CGG CGS TTT CGC TAT GATGT 3’

RAGI1 3032F* 5> AAACTCAGAACTGTCCTG 3’
RAG!1 3500F 5" AGA GTC AAAGGN GSTCNG C 37

RAG1 4078R* 5'TGA GCC TCC ATG AACTTC TGA AGRTAY TT 3

Resulting PCR reactions were run on a 1% agarose gel, visualized, and purified
with the Qiagen Qiaquick gel extraction kit (Qiagen Inc., Valencia, CA).

Manufacturer’s recommendations were followed with the exception of the final elution
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being done with 32 uL of double distilled water to ensure the amount of resulting

product was enough for sequencing.

Cloning

Those samples that were unable to be sequenced directly were cloned using the
Promega pGEM-T Easy vector system (Promega Co., Madison, WI). The vector system
includes a blue-white colony screening procedure and the vector system included EcoRI
restriction enzyme cut sites at -49 and 70 bases from the site of insertion. Ligations
were performed using 5 uL of 2X Rapid Ligation Buffer, 1uL of T4 DNA ligase, 1 uL of
pGEM-T Easy vector, and 3 uL of PCR product. Ligations were transformed into
JM109 high efficiency competent cells. Transformations were plated on agar plates
containing ampicillin, X-gal (5-bromo-4-chloro-3-indolyl-beta-D-galactopyranoside)
and IPTG (isopropyl-beta-D-thiogalactopyranoside) as recommended by the
manufacturer. Those colonies that screened positively through both PCR and restriction
enzyme analysis were grown in an overnight culture (up to 20 hours) of LB broth and
ampicillin. Overnight culturés were isolated with the Wizard Miniprep DNA
purification system (Promega Co., Madison, WI) and sequencing reactions were then

performed on the isolated plasmid DNA.

Sequencing
Products from both purified PCR and cloning products were sequenced on either
an ABI 310 or ABI 3100 capillary sequencer (Applied Biosystems, Foster City, CA).

External PCR primers were used to sequence approximately 1431 bases (1425-1431,
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with insertions and deletions) of the RAG1 gene and internal primers were used as
necessary to aid in completion of each sequence (Table 3). Sequencing reactions each
contained approximately 3.2 pM primer (2 ul)), 2.6 uL. BigDye (Applied Biosystems,
Foster City, CA), 2.0 uL 5X Sequencing Buffer (Applied Biosystems, Foster City, CA),
10-40 ng (~10-13 uL) DNA, and distilled, deionized water to a total volume of 20 uL.
The sequencing reactions were run using the following thermal program: 25 cycles of
96°C for 30 seconds, 50°C for 15 seconds, and 60°C for 4 minutes. Following this, 50
uL of 100% ethanol, 2uL of 3M sodium acetate, and 2 ulL of 125 mM EDTA were added
to each reaction and incubated for 20 minutes at room temperature. The reactions were
centrifuged for 20 minutes at 14,000 rpm. The liquid was carefully removed from the
samples and replaced with 70 uL. of 70% ethanol for 5 minutes. Samples were again
centrifuged for 5 minutes at 14,000 rpm. The liquid was removed and the samples were
dried for 1 minute at 90°C. Samples were denatured by adding 16 uL of ABI Hi-Di
Formamide or TSR (Applied Biosystems, Foster City, CA) and incubated for 2 minutes
at 95°C. Following incubation, the samples were immediately placed on ice until they

could be sequenced.

Data Analysis

Sequences were screened in Genbank (www.ncbi.nlm.nih.gov) to ensure they
matched existing RAG1 vertebrate sequences prior to their compilation. They were
checked using the freeware program Chromas v.1.45
(www.technlysium.com.au/chromas) for base call ambiguities. Sequences were

compiled using two internet sources. The Baylor College of Medicine’s website
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(http://searchlauncher.bcm.tmc.edu/seq-util/seq-util. html) was used to generate reverse
complements to sequences generated with reverse PCR primers. The reverse
complement sequences were then added to the forward sequences using the National
Center for Biotechnology Information‘s (NCBI) Basic Local Alignment Search Tool
(BLAST). The BLAST2Seqs function on the NCBI website
(http://www.ncbi.nlm.nih.gov/blast) easily allows the forward and reverse sequences to
be added together following another careful screening of all base calls in the overlapping
regions.

Once sequences were compiled, they were compared to previously published
sequences to screen for errors such as gaps and ambiguous base calls not seen in the
earlier screenings using Bioedit v7.0x (Hall, 1999). Any errors found (gaps, etc.) were
screened and the corresponding chromatograms were checked to ensure base continuity.
Once all errors were fixed, the sequence file was cropped as a whole so as to keep the
dataset “in-frame” (i.e. the translation would give the correct protein sequence and not
mclude any stop codons). This was also done using the Bioedit v7.0x (Hall, 1999)
program. After the data were compiled and screened, an alignment was performed using
the ClustalW attachment in BioEdit v7.0x (Hall, 1999). The complete, aligned dataset
was saved in the FASTA file format for further study. This dataset was converted to the
NEXUS format using either C’luxtalX (Thompson et al, 1997) or SeqVerter 2.0x
(www.genestudio.com).

Mutational site saturation for the RAG1 gene in the compiled dataset was
examined both as a whole and at each of the three codon positions in PAUP*4.0b10

(Swoftford, 2003). The output was logged and the “pairdift” command in the short

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


http://searchlauncher.bcm.tmc.edu/seq-util/seq-util.html
http://www.ncbi.nlm.nih.gov/blast
http://www.genestudio.com

44

format was employed. After completion, the datafile was edited and graphs were
génerated to compare transitions and transversions vs. sequence divergence in a
spreadsheet program. To analyze for each codon position, the data were defined using
the following commands:
charset 1st=1-./3;
charset 2nd = 2-./3;
charset 3rd = 3-./3;
Positions could be excluded using the “exclude” command so that each position could be
analyzed independently. Graphs for each position comparing transitions and
transversions vs. sequence divergence were prepared.
Base compositional stationarity was also calculated in PAUP*4.0b10 (Swofford,
2003). Using the base composition function found in the data menu (or simply the
“basefreq” command), a chi squared value was computed for the dataset. This value
tests whe'ther the base composition of the dataset is equivalent throughout the dataset.
Next, using the program Mega 3.1 (Kumar et al., 2004), the nucleotide
composition of the data was calculated. This calcuation was done by opening the data
file with the program and converted to the Mega format (*.meg). Under the statistics
ménu of the program, the nucleotide composition was calculated and the resulting
datafile was opened in Microsoft EXcel for formatting and calculation of GC content at
all positions.
Wright’s effective number of codons was calculated for each sequence to
investigate synonymous codon usage (codon bias). Using the Mega 3.1 program

(Kumar et al., 2004) codon usage was calculated for each individual sequence and the
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data compiled into a spreadsheet (created from the formulas of Wright (1990)). Codon
bias values (the effective number of codons) can range from 20 (high bias) to 61 (no
bias).

Phylogenetic analyses were performed using a modified maximum parsimony
analysis on the dataset. Again, because of the large size of the dataset (279 sequences) it
was necessary to employ the Parsimony Ratchet method using the PAUPRat program
(Nixon, 1999; Sikes and Lewis, 2001). This method finds the shortest, inost
parsimonious trees for larger datasets (i.e. those too large for traditional heuristic
methods). It works by sacrificing the thoroughness of individual island searching in
order to increase the total number of islands visited during a heuristic search, thus
keeping the search from getting stuck in a local maxima. PAUPRat was run ten times,
each run consisting of 200 iterations. The shortest, most parsimonious trees from each

- run were combined and a consensus tree was calculated. Evaluation of each internode
was done by calculation of both bootstrap and jackknife supports in PAUP*4.0b10
(Swofford, 2003). Again, because of the large size of the dataset, both jackknife and
bootstrap evaluations were limited in their number of rearrangements (per addition
sequence replicate) to 25,000,000.

In order to determine the appropriate model of substitution for likelihood
analyses, MrModeltest (v2.2; Nylander, 2004) was used. The coding block for this
calculation was downloaded from http://www.csit.fsu.edu/~nylander/MrModelblock and
was placed at the end of the nexus datafile. The dataset was then executed in

PAUP*4.0b10 (Swofford, 2003). The resulting ‘mrmodel.scores’ file was then executed
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in the MrModeltest2 program (Nylander, 2004). The output file contained the most
appropriate model of substitution for the dataset (Ronquist and Huelsenbeck 2003).
Maximum likelihood analyses were run using the GARLI program (version 0.94;
Zwickl, 2006). This program uses the General Time Reversable (GTR) model of
nucleotide substitution with gamma distributed rate heterogeneity and an estimated
proportion of invariable sites (GTR+I+G). In order to ensure the best log likelihood
(InL) values were obtained, 10 independent runs of the likelihood analysis were
performed. Following the recommendation of the author (Zwickl, 2006), a starting

topology was used because of the large size of the dataset.

Results

The final dataset included 1431 characters of the RAG1 gene, of which 1085
were parsimony informative (novel sequences, Appendix I). Site saturation was not
evident for the total analysis, nor was it evident at the first, second, or third positions
independently (Figure 3a-b). Base composition across did not deviate from stationarity
(= 855.73; df=834; P = 0.2933). Average GC content of all sequences was 53.8%
(Table 4). GC content was a minimum in the gobiesocoid Discotrema crinophila at
47.7% and a maximum in the anabantoid Trichogaster chuna at 61.8%. Average GC
content at first position codons was 54.6%; at second position codons, 42.2%; and at
third position codons, 64.8%. Most taxa had a GC content greater than 60% at the third
position codon (224 out of 279 sequences). In the third codon position, the lowest GC
content was seen in Discotrema crinophila (47.3%) and the highest in Trichogaster

chuna (86.9%). The highest codon bias, seen by the lowest value of effective number of
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Fig. 3a. Saturation curves for the first and second codon positions of the RAG1 gene.

Number of transition and transversion substitutions vs. the sequence divergence for

RAGT for the first codon position (top) and second codon position (bottom) bases.
Transitions are shown with the dark background symbols, transversions are shown with

the white background symbols.
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Table 4

Base composition for all three codon positions and codon bias data for all species
included in the current study.

49

. Position 1 Position 2 Pesition A“

Species %GC %GC 3%GC p(‘))/s:gocns ENC
Acanthocepola krustensternii 54.4 42.9 65.7 54.4 50.9
Acanthocybium solandri 54.8 42.2 59.7 522 54.6
Acanthurus guttatus 55.1 42.6 57.1 51.6 54.3
Alectis alexandrinus 53.7 42.7 60.9 524 53.8
Allocyttus verrucosus 54.9 43.0 67.7 55.2 51.1
Amanses scopas 553 41.6 73.4 56.8 45.6
Ambassis agrammus 54.2 41.6 56.3 50.7 54.1
Ambassis macleayi 54.5 41.7 56.8 51.0 533
Amblygobius hectori 54.6 42.7 61.4 52.9 54.7
Amphilophus rhytisma 54.9 41.8 57.0 51.2 52.8
Anisotremus virginicus 54.8 42.2 61.1 52.7 55.0
Antigonia capros 54.8 42.2 60.9 52.6 533
Aplodactylus arctidens 55.3 42.9 66.2 54.7 51.2
Apogon aureus 53.9 42.4 56.7 51.0 55.8
Argyrops spinifer 55.8 429 70.4 56.3 473
Ariomma bondi 53.8 42.1 58.6 51.5 529
Arnoglossus blochei 56.3 43.1 83.6 61.0 38.6
Arnoglossus imperialis 55.1 429 85.7 61.2 37.9
Arripis trutta 56.3 427 64.3 544 497
Arripis truttacea 55.9 42.7 64.5 54.3 49.8
Badis assamensis 53.5 41.7 56.8 50.6 53.7
Badis corycaeus 53.7 41.5 56.4 50.5 54.2
Badlis kanabos 535 41.7 56.4 50.5 535
Badis siamensis 54.1 41.7 56.2 50.7 53.9
Banjos banjos 55.0 42.5 63.8 53.8 519
Betta splendens 55.2 42.0 77.3 58.2 42.8
Blennius normani 56.3 42.0 _58.6 52.4 55.0
Boops boops 55.0 42.7 69.1 55.6 47.5
Boopsoidea inornata 55.8 41.8 67.0 54.9 51.3
Bostockia porosa 54.8 41.8 59.0 519 54.2
Bothus lunatus 55.4 42.7 77.4 58.5 43.1
Brachydeuterus auritus 54.4 42.2 62.0 52.9 52.7
Brama orcini 54.6 41.6 61.6 52.6 53.3
Branchiostegus semifasciatus 53.6 42.7 62.0 52.8 54.5
Cuaesio lunaris 55.0 41.6 68.7 551 50.0
Calamus calamus 553 42.2 72.1 56.5 46.7
Callanthias australis 55.2 443 70.6 56.7 47.5
Callionymus sp. 53.8 42.4 58.4 51.5 54.5
Caranx hippos 535 43.2 63.6 53.4 51.7
Caristius sp. 54.4 42.1 60.3 52.2 54.1
Cauldlatilus microps 54.2 42.6 61.5 52.8 55.0
Centracanthus cirrus 54.8 42.4 78.1 58.5 431
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Table 4 (continued)

. Position 1 Position 2 Position A“

Species %GC %GC 3 %GC p?,/f)‘g‘g‘s ENC
Centropomus viridis 55.3 41.9 68.7 554 - 498
Cepola macrophthalma 53.4 39.9 65.6 53.0 51.6
Chaetodipterus faber 54.5 41.6 59.8 52.0 523
Chaetodon striatus 54.0 42.8 60.1 523 534
Channa marulia 53.8 42.0 61.3 52.4 52.0
Channa sp 1 54.6 43.1 63.0 53.6 50.9
Channa sp 2 54.2 429 63.1 533 50.7
Cheilodipterus macrodon 52.7 41.9 54.7 49.7 53.8
Cheimerius nufar 55.2 42.0 68.7 553 48.8
Chirodactylus grandis 55.9 42.0 68.1 554 48.7
Nemadactylus monodactylus 54.7 42.8 67.4 55.0 49.6
Chironemus marmoratus 55.8 42.6 68.9 55.8 50.2
Chromis atripes 54.8 41.3 68.1 54.8 499
Chrysiptera annulata 54.4 42.5 71.4 56.1 47.3
Chrysoblephus anglicus 55.5 41.8 68.7 55.4 48.1
Cirrhitus pinnulatus 54.4 42.7 69.9 55.7 47.8
Citharus lingnatula 55.5 427 73.6 57.3 48.1
Coris julis 54.6 42.4 62.1 53.0 53.6
Coryphaena hippurus 53.6 42.0 59.1 51.5 54.1
Coryphaena sp 53.4 423 59.3 51.6 54.5
Cromileptes altivelis 54.8 41.6 65.1 53.8 50.8
Cyttus traversi 55.0 42.3 62.4 53.2 51.2
Dario dario 54.3 41.9 59.3 51.9 54.9
Dario hysginon - 54.3 41.7 58.1 513 54.7
Datnioides microlepis 54.2 424 58.0 51.5 54.2
Datnioides quadrifasciatus 54.6 429 58.6 52.0 54.1
Decapterus macrosoma 52.5 419 62.5 52.3 535
Denariusa bandata 54.2 42.2 60.5 52.3 555
Diapterus auratus 54.9 41.6 64.2 535 49.7
Diapterus peruvianus 54.0 41.6 65.6 53.8 49.6
Dicentrarchus labrax 54.9 41.5 593 51.9 524
Dicentrarchus punctatus 54.6 41.4 60.1 52.0 52.9
Dichistius capensis 55.9 41.6 68.3 55.2 479
Dichistius capensis B 55.1 41.5 67.1 54.6 48.7
Dinolestes lewini 51.9 42.0 60.5 51.5 54.2
Dinoperca petersi 54.9 422 62.6 53.2 539
Diodon hystrix 52.5 40.7 53.1 48.8 54.9
Diplodus bermudensis 55.9 42.5 71.0 56.5 47.8
Discotrema crinophila 54.6 41.3 47.3 47.7 56.3
Drepane punctata 55.0 41.5 60.7 52.5 519
Echeneis naucrates 53.6 439 64.7 54.0 50.2
Elassoma evergladei 53.8 41.6 59.2 51.5 55.2
Elassoma zonatum 53.6 41.6 61.2 52.1 544
Embiotoca lateralis 54.4 41.8 61.5 52.6 51.8
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Table 4 (continued)
. .. . All
Species P(:;l)t(?él 1 P(:;:té? 2 };:)zté%. poositions ENC
% GC

Enoplosus armatus 542 42.1 61.5 52.6 54.9
Epigonus telescopus 53.8 42.0 62.4 52.8 53.8
Epinephelus tauvina 55.8 41.4 67.2 54.8 49.9
Erythrocles monodi 55.0 42.2 63.0 535 52.6
Etheostoma caeruleum =~ 54.4 42.0 63.9 534 50.6
Eucinostomus gula 53.3 42.5 61.7 52.6 53.5
Gadopsis marmoratus 55.5 42.2 60.4 52.7 535
Gasterosteus aculeatus 54.1 42.7 73.9 56.9 47.7
Gazza minuta 54.7 423 62.1 53.1 53.2
Genicanthus melanospilos 55.2 42.3 67.2 54.9 50.4
Gerres argyreus 54.6 41.6 66.4 54.2 48.7
Glaucosoma buergeri 54.4 40.3 62.4 524 49.2
Glaucosoma herbraicum 54.6 41.0 61.6 52.4 51.5
Glossamia aprion 52.9 42.0 57.5 50.8 54.9
Gnathodentex aureolineatus 55.0 431 63.9 54.0 48.6
Gnathodentex aureolineatus B 54.8 41.8 64.7 53.8 52.8
Gobiesox strumosus 55.5 40.7 59.1 51.7 56.4
Gramma loreto 55.7 40.9 60.9 52.5 50.5
Grammicolepis brachiusculus 55.2 423 65.1 54.2 51.7
Gymnocaesio gymnoptera 54.1 42.4 67.7 54.7 50.2
Gymnocranius elongatus 55.0 423 65.2 54.2 48.9
Haemulon aurolineatum 54.8 42.2 62.5 53.2 534
Haemulon plumierii 55.2 42.2 63.2 535 53.2
Halichoeres melanurus 54.9 41.8 62.8 53.2 53.7
Helcogramma sp 55.6 42.5 65.1 544 52.8
Helostoma temminckii B 54.4 41.3 59.4 51.8 54.6
Helostoma temminckii 54.4 41.3 594 51.8 54.6
Hemitaurichtys polylepis 54.4 42.7 64.5 53.9 51.6
Hippoglossus hippoglossus 55.0 429 70.6 56.2 495
Icosteus aenigmaticus 55.0 41.8 60.5 52.5 53.7
Inermia vittata 55.5 43.1 66.4 55.0 51.7
Kuhlia mugil 551 42.2 64.2 53.8 52.4
Kuhlia rupestris 55.3 422 63.4 53.6 51.7
Kurtus gulliveri 53.2 42.2 58.4 51.3 56.0
Kyphosus incisor 56.4 424 62.8 53.8 50.3
Lagodon rhomboides 55.4 42.6 80.6 59.6 40.7
Lates calcarifer 54.8 42.7 68.0 55.2 48.4
Latridopsis forsteri 54.2 41.8 64.0 534 523
Latris lineata 53.6 423 63.0 53.0 53.2
Leiognathus sp 54.2 42.0 67.0 54.4 49.4
Leiognathus stereorarus 54.1 42.1 61.9 52.7 54.6
Leiognathus stereorarus B 53.5 42.3 62.5 52.8 53.6
Lejostomus xanthurus 54.2 42.0 59.7 52.0 52.9
Lepomis cyanellus 54.7 41.9 59.4 52.0 543
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All
. Position 1 Position 2  Position ‘s

Species %GC % GC 39%GC p(‘)’/solg(():ns ENC
Lepomis macrochirus 54.8 42.0 59.8 52.2 534
Lethrinus atkinsoni 54.7 43.7 64.0 54.1 51.8
Lethrinus atlanticus 54.8 42.1 64.5 53.8 51.5
Lethrinus haematopterus 54.8 42.0 65.6 54.1 52.7
Lethrinus harak 54.4 42.0 64.3 53.6 53.9
Lethrinus lentjan 55.2 42.4 64.3 54.0 52.7
Lethrinus obsoletus 54.2 41.8 64.5 53.5 53.0
Lethrinus olivaceus 54.2 423 63.6 534 51.5
Lethrinus xanthochilus 54.4 41.8 65.2 53.8 52.3
Lithognathus mormyrus ; 53.4 42.2 66.8 54.2 49.3
Lopholatilus chamaeleonticeps 53.9 42.7 61.6 52.8 54.9
Lutjanus analis 54.8 42.2 65.3 54.1 52.7
Lutjanus dentatus 54.8 42.0 66.8 54.5 50.7
Lycodes brevipes 53.8 41.7 62.2 52.5 51.2
Macropodus opercularis 55.2 41.8 72.2 56.4 46.7
Matkaira nigricans 54.3 42.1 62.1 52.9 50.2
Malpulutta kretseri 55.7 41.6 73.9 57.1 45.5
Mastacembelus armatus 54.2 42.0 56.5 50.9 55.4
Masturus lanceolatus 54.8 41.6 61.6 52.7 51.4
Mene maculata 55.0 427 64.1 54.0 51.7
Menidia menidia 54.1 40.9 61.8 52.3 51.2
Mesopristes argenteus 54.5 42.1 63.7 53.5 54.1
Microcanthus strigatus 55.9 42.4 64.2 54.2 51.5
Micropogonias undulatus 53.8 423 59.7 51.9 54.3
Micropterus salmoides 54.4 41.6 60.3 52.1 52.3
Monopterus albus 54.4 42.0 58.0 51.4 56.4
Monotaxis grandoculis 54.6 42.7 65.8 54.4 49.9
Morone chrysops 54.8 41.6 59.9 52.1 534
Mugil curema 55.4 41.6 64.4 53.8 52.6
Mullus surmuletus 55.0 42.5 69.0 554 50.6
Nandus nandus 53.5 42.5 56.2 50.7 55.5
Nematistius pectoralis 54.8 42.1 69.9 55.5 49.8
Nematistius pectoralis B 54.7 41.9 69.5 553 50.2
Nemipterus japonicus 54.8 429 72.3 56.7 49.1
Nemipterus marginatus 53.6 43.7 70.8 56.0 49.8
Neoscorpis lithophilus 55.5 42.4 64.7 54.3 493
Neoscorpis lithophilus B 55.5 42.4 64.3 54.1 49.2
Notothenia coriiceps 54.2 42.0 63.2 53.2 54.0
Oblada melanura 54.8 43.0 68.3 554 472
Opistognathus aurifrons 54.2 42.7 61.3 52.7 53.0
Oplegnathus punctatus 55.0 42.0 61.7 53.0 52.5
Oplegnathus punctatus B 55.3 42.0 61.7 53.1 52.6
Ostracoberyx dorygenys 54.9 43.1 63.9 53.9 51.1

Pachymetopon grande 55.6 42.6 69.5 56.0 46.5
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" " " All
Species P(:,j:téocll 1 p(:;:tcl:g 2 l;(z,ztéoél poositions ENC
YeGC

Pagrus caeruleostictus 54.8 422 67.4 54.2 50.8
Pagellus erythrinus 53.8 42.7 66.8 54.6 50.1
Pagrus auriga 53.6 41.3 66.3 543 50.0
Pagrus pagrus 55.0 42.1 79.0 58.7 46.7
Pagrus pagrus 54.8 42.2 74.8 57.3 43.7
Parachanna obscura 54.6 423 56.5 511 55.7
Paracirrhites arcatus 55.3 44.5 69.7 56.6 48.9
Parapercis cylindrica 54.0 43.1 65.3 54.2 52.8
Parapriacanthus ransonneti 55.5 41.8 61.4 52.8 53.7
Parascolopsis eviomma 53.4 429 71.0 55.8 48.4
Parma oligolepis 53.4 41.6 68.9 54.6 48.5
Parosphromenus deissneri 54.3 42.5 68.8 55.2 495
Pempheris oualensis 55.7 42.0 62.6 53.4 S3.1
Pentanemus quinguarius 54.6 40.9 60.5 52.0 55.6
Pentapodus bifasciatus 53.6 42.0 70.8 55.5 48.1
Pentapodus setosus 54.7 422 71.2 56.0 48.3
Perca flavescens 54.4 42.1 63.8 534 521
Peristedion miniatum 54.9 41.6 68.7 55.1 49.0
Pholidichthys leucotaenia 54.8 41.8 66.8 54.4 48.5
Pholis ornata 54.2 42.9 62.6 53.2 50.9
Pinjalo pinjalo 54.6 41.5 66.6 54.2 52.8
Grammoplites scaber 52.7 43.0 56.1 50.6 56.6
Plectorhinchus macrolepis 553 41.6 64.1 53.7 52.1
Plectroglyphidodon dickii 54.6 41.8 66.6 54.3 50.0
Plesiops cephalotaenia 53.8 41.7 63.7 53.1 53.8
Pleuronectes platessus 544 42.0 71.9 56.1 47.5
Polydactylus macrochir 55.2 40.9 61.3 52.5 55.2
Polyprion americanus 55.3 42.2 62.4 533 524
Pomacanthus maculosiis . 55.9 42.4 65.2 54.4 51.3
Pomacentrus nigromanus 53.8 42.3 68.9 55.0 50.4
Pomatomus saltatrix 54.8 423 62.9 534 52.8
Pomatomus saltatrix B 54.8 42.1 62.6 532 533
Priacanthus hamrur 53.5 41.1 64.5 53.0 52.2
Priacanthus tayenus 53.7 41.6 64.9 53.4 51.5
Psenes maculatus . : 54.0 42.5 62.0 52.8 53.5
Pseudochromis sp. 55.3 41.4 69.1 55.3 49.0
Pseudopentaceros richardsoni 55.7 41.6 63.7 53.7 52.6
Pseudosphromenus cupanus 55.4 41.8 74.4 57.2 46.1
Psuedochromis bitaeniatus 55.7 41.1 68.7 55.2 49.0
Ptereleotris zebra 54.7 43.0 62.0 53.2 52.5
Prerois lunulata 53.0 42.0 56.9 50.6 56.5
Pygoplites diacanthus 54.0 43.1 67.4 54.8 51.5
Rachycentron canadum 52.5 42.0 62.6 52.4 523
Rastrelliger brachysoma 53.8 42.5 57.1 51.2 54.9
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Table 4 (continued)
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Species P(:;(l}t(l;o(l:l ! P(:;l)t(l;%l 2 l;(:;it(l;ocn p(;sitions ENC
%o GC

Remora australis 53.2 43.9 65.1 54.0 51.3
Rhabdosargus holubi 55.3 41.4 72.3 563 46.6
Rypticus subbifrenatus 553 42.0 64.6 53.9 50.7
Sargocentron cornutum 55.8 41.5 65.5 543 50.3
Sargocentron punctatissimum 55.1 41.1 61.9 52.7 52.0
Sargocentron vexillarium 56.2 41.1 64.6 53.9 50.3
Sarpa salpa 54.6 429 69.1 55.6 48.5
Scatophagus argus 52.9 42.1 56.6 50.5 54.7
Schuettea scalaripinnis 55.0 425 61.8 53.1 52.9
Scolopsis affinis 55.5 43.2 73.9 57.5 47.8
Scolopsis ciliata 2 54.6 429 74.1 57.2 47.1
Scolopsis ciliata 54.6 42.7 73.7 57.0 46.8
Scolopsis taenioptera 54.6 433 72.9 56.9 473
Scolopsis vosmeri 54.8 424 73.9 571 47.0
Scomber scombrus 54.3 41.8 58.7 51.7 54.6
Scomberesox saurus 54.5 41.2 58.1 51.2 53.8
Scomberomorous sp. 53.2 42.9 58.2 51.4 54.1
Scombrolabrax heterolepis 54.6 423 61.7 52.8 53.0
Scophthalmus maximus 54.8 41.1 62.3 52.8 531
Selenotoca multifasciata 52.7 42.1 56.8 50.5 55.3
Siganus doliatus 54.2 423 59.4 51.9 55.0
Siganus sp. 53.7 42.0 58.7 514 55.3
Sillago aeolus 53.5 42.6 65.8 54.0 50.2
Sillago sihama 53.4 42.0 65.5 53.6 49.9
Solea solea 52.5 41.4 58.3 50.7 56.0
Sparus aurata 55.7 42.0 77.1 58.2 42.8
Sphoeroides dorsalis 52.6 42.7 66.5 54.0 51.8
Sphyraena guachancho 55.4 42.4 67.4 55.1 49.5
Sphyraena sphyraena 55.1 42.4 67.4 55.0 51.0
Spicara alta 55.0 42.7 73.1 56.9 47.1
Spicara flexuosa 54.9 42.9 72.7 56.8 45.8
Spicara maena 54.8 42.0 72.7 56.6 46.3
Spinachia spinachia 54.6 42.5 67.2 54.8 53.2
Stegastes planifrons 55.4 42.1 71.7 56.4 48.0
Stenotomus chrysops 56.3 42.4 77.1 58.6 45.4
Stereolepis gigas 55.4 41.9 63.7 53.6 53.2
Stromateus fiatola 54.0 43.1 60.5 52.6 53.3
Symphorus nematophorus 55.3 42.0 73.3 56.9 47.6
Symphurus plagiusa 55.5 42.3 72.8 56.8 43.6
Synagrops bellus 55.7 41.7 70.1 55.8 48.7
Synchiropus ocellatus 52.8 42.7 67.9 54.4 49.2
Takifugu rubripes 52.6 41.5 59.6 51.2 52.7
Terapon theraps 55.5 42.1 62.0 532 53.6
Toxotes chatareus 54.6 42.4 63.2 53.5 52.0
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Table 4 (continued)
Species Position 1 Position 2 Position pogiktlilons ENC
%GC %GC 3 %GC %GC
0

Toxotes lorentzi 54.9 42.0 63.9 53.5 50.9
Trachinops taeniatus 54.7 41.8 66.8 54.4 49.7
Triacanthodes anomalus 539 41.7 61.4 52.3 52.4
Trichiurus lepturus 52.6 42.2 59.3 514 54.0
Trichiurus lepturus 53.0 42.4 59.3 51.6 531
Trichogaster chuna 55.5 43.1 86.9 61.8 36.5
Trichogaster leerii 551 43.0 70.4 56.2 47.6
Trichogaster trichopterus '54.9 43.1 76.0 58.0 45.2
Trichopsis vittata 54.8 42.5 77.3 58.2 424
Trinectes maculatus 54.8 424 65.6 543 50.5
Upeneus moluccensis 55.4 41.3 69.0 55.3 48.4
Upeneus sulphureus 56.6 41.9 78.1 58.9 441
Uranoscopus albesca 54.1 40.9 61.6 52.2 52.6
Virididentex acromegalus 55.1 41.6 67.0 54.6 50.6
Xiphias gladius 55.4 423 62.0 53.2 54.2
Zebrasoma scopas 55.5 41.8 54.4 50.5 53.8
Zenopsis conchifera 56.4 421 71.2 56.6 49.5
Mean 54.6 422 64.8 53.9 51.2
Minimum 51.9 39.9 47.3 47.7 36.5
Maximum 56.6 44.5 86.9 61.8 56.6
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codons (ENC), was found in Trichogaster chuna (ENC = 36.5) and the lowest codon
bias was found in Plectorhinchus macrolepis (ENC = 56.6). The mean ENC value for
the dataset was 51.2 (Table 4).

Insertions and deletions, although not common, were found in the dataset. Both
species of Lobotidae (Datnioides microlepis and Datnioides quadrifasciatus) had a three
base insertion approximately 400 bases into the sequenced region of the RAG1 gene.
One codon (3 base) deletions were found in the same region in Plesiops cephalotaenia,
Diodon hystrix, Takifugu rubripes, Sphoeroides dorsalis, Parosphromenus deissneri,
Makaira nigricans, Uranoscopus albesca, and in all taxa from the families Apogonidae,
Holocentridae, Carangidae, Nandidae, Leiognathidae, Nematistiidae, and Mullidae.
Two codon deletions were seen in all three species of the anabantoid genus
Trichogaster.

The maximum parsimony analysis using the parsimony ratchet method in
PAUPRat (Nixoﬁ, 1999; Sikes and Lewis, 2001) resulted in 167 most parsimonious
trees, each of which had a total length of 16,443 steps (CI=0.170; HI=0.830; RI=0.532;
RC=0.091). Both bootstrap and jackknife supports have been plotted on the 50%
majority rule consensus tree created from the most parsimonious tree set (Figures 4-8,
9a-d, 10). Bootstrap and jackknife supports below 50% were omitted. Those terminal
groups with labels in bold text include multiple taxa.

The general, time reversible plus proportion invariant with gamma distribution
(GTR+I+G) model of evolution was found to be the best substitution model for the
dataset using MrModeltest v2.2 (Nylander, 2004). This made modifications to the

GARLI likelihood algorhithm setup files unnecessary, as the default model of
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substitution of the program is the same (Zwickl, 2006). The maximum likelihood
analyses resulted in a best log likelihood value of -81469.25958 after 10 runs (Figures

11-16).

Discussion

Maximum parsimony and maximum likelihood analyses find the Zeiformes
(100% bootstrap, 100% jackknife in parsimony) to be the sister group td the
Beryciformés + Pefcomorpha (sensu Johnson and Patterson, 1993; Figures 4, 12). The
relationship of the Zeiformes to the ingroup taxa (Beryciformes + Percomorpha) has
100% nodal support in the maximum parsimony analysis. The monophyly of the
percomorph ingroup is also found in both analyses and again has 100% bootstrap and
jackknife support in the parsimony analysis (Figures 4, 12). This investigation agrees
with the results of Smith and Craig (2007), finding that perciform lineages are scattered
among scorpaeniform, pleuronectiform, gasterosteiform, tetraodontiform, and
atheriniform lineages.

The Smegmamorpha of Johnson and Patterson (1993) is polyphyletic in both
parsimony and likelihood analyses. Both parsimony and likelihood place the
‘Atheriniformes sister to the Beloniformes with strong nodal support (bootstrap 92%,
jackknife 85%) and the Mugiliformes sister to the labroid family Pomacentridae with
weak nodal support seen in the parsimony analysis (bootstrap 57%, jackknife 58%)
(Figure 9d, Figure 15). The Synbranchiformes and Gasterosteiformes do not form a
natural group in these analyses although both groups are individually monophyletic with

strong (100% bootstrap, 100% jackknife) and moderate (82% bootstrap, 79% jackknife)
g P J
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100

o0 Zeiformes
100 . .
oo Beryciformes Holocentridae
100
100
23 Percomorpha (sensu Johnson and Patterson, 1993)

Fig. 4. Tree resulting from the majority rule consensus (50%) of 167 most parsimonious
trees in the maximum parsimony analysis. Total length = 16,443 steps, CI=0.170,
HI=0.830, RI=0.532 RC=0.091. Nodal supports include both bootstrap (top value) and
jackknife (bottom value) inference values. The Percomorpha (sensu Johnson and
Patterson) includes all taxa in the study except the Zeiformes and Beryciformes
(Holocentridae) in a well supported, monophyletic group.
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100 .
Zeiformes
100
100 . .
" Beryciformes Holocentridae

100 . . .
100 == L abroidei Labridae
100

= (Gerreidae Eucinostomus

100

100 100 . .
T Gerreidae Gerres Diapterus

-11'-2((—;* Sillaginidae

100 R
——— Moronidae
100

—— Group 1
—— Group 11
— Group II1
—— Group IV
— Group V

-~ Acanthuroidei Ephippidae
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b DrEpanidae

.19, Acanthuroidei Acanthuridae
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100 s 3 e Qs .
= Acanthuroidei Siganidae

1%, 1eiognathidae
100

120 Lobotidae
100

Fig. 5. Maximum parsimony majority rule consensus tree, expanded, detailing ingroup
taxa used in the current investigation. Statistics include: total length = 16,443 steps,
CI=0.170, HI=0.830, RI=0.532, and RC=0.091. Nodal supports include both bootstrap
(top value) and jackknife (bottom value) inferences. Nodes lacking numbers indicate
values with less than 50% bootstrap/jackknife support. Bold labels indicate multiple
taxa are included in that group and have been collapsed. Groups I-V will be described in
the following figures.
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100

Malacanthidae

Emmelichthyidas

—10 ____ Sciaenidae

100

Dinolestidas

Callanthiidae

——-—-;-3———- Haemulidae + Inermiidae

Dinopercidas

Fig. 6. Group I. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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— % Polyprionidae
56

— ' pempheridae

60 100

55 100
100

Glaucosomatidae

Pentacerotidae

Banjosidae

Monadactylidas

10 cirrhitidae
69 100

66

Pholidichthyioidei

Acrapomiatidas

Trachinoidei Uranoscopidag

Fig. 7. Group II. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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— 190 Kuhliidae
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Dichistiidae
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Kyphosidae Meoscorpis

99

Arripidae

19 _Zoarcoidei+ Ostracoberycidae
99
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100

Toxotidae

100
99 100
99

Apogonidae

L Epigonidae

Trathinoidei Pinguipedidae

Fig. 8. Group III. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%

bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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Fig. 9a. Group IV. Bold labels indicate multiple taxa are included in that group and
have been collapsed. Figures 9b-¢ include nodal supports for clades. Unreadable taxa

can be seen in the following figures (9b-¢).
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Enoplosidae
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Fig. 9b. Group IV-A. Nodal supports include both bootstrap (top value) and jackknife

(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%

bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that

group and have been collapsed.
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= Stromateocidel Nomeidae Ariommatidae
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_ 62  gcombroidei Scombridae
60

Bramidas

Scombrolabraceidei

Fig. 9c. Group IV-B. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. ‘Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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Plesiopidae Plesiops
100 L .
BT Anabantoidei Helostomatidae
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71 ————— Channoidei
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6 |10 pNandidae
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Fig. 9d. Group IV-C. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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Pleuronectiformes Achiridae Scophthalmidae
Polynemidae

—(: Piuronsctiformes Soleidae
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r————— Sphyraenidae
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{ Centropomidas
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Echeneidae
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Carangidae

Fig. 9e. Group IV-D. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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Fig. 10. Group V. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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Fig 11. Plot of time (s) vs. log likelihood (InL) values calculated in the maximum
likelihood analysis by the program GARLI. Each run approaches approximately -80,000
and the best score, that with the lowest log likelihood value was InL = -81469.25958
(Run #8).
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Zeiformes

Beryciformes Holocentridae

Callionymoidei Synchiropus

Mullidae

— Group L4

— Group L3

Gobioidei

= . Callionymoidei Callionymus

Scorpaeniformes Scorpaenidae

Kurtoidei
Scorpaeniformes Platycephalidae

~— Epigonidae

- Apogonidae

Dinolestidae

Sillaginidae

~ Group L1

- Group L2

Fig. 12. Tree resulting from the maximum likelihood analysis using the GARLI
program and the GTR+ I + G model of evolution. Groups in bold include multiple taxa
and have been collapsed.
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Trachinoidei Uranoscapidag

Fig 13. Group L1. Tree resulting from the maximum likelihood analysis using the
GARLI program and the GTR+ 1 + G model of evolution. Groups in bold include
multiple taxa and have been collapsed.
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Fig 14. Group L2. Tree resulting from the maximum likelihood analysis using the
GARLI program and the GTR+ I + G model of evolution. Groups in bold include
multiple taxa and have been collapsed.
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Fig. 15. Group L3. Tree resulting from the maximum likelihood analysis using the
GARLI program and the GTR+ I + G model of evolution. Groups in bold include
‘multiple taxa and have been collapsed.
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Fig. 16. Group L4. Tree resulting from the maximum likelihood analysis using the
GARLI program and the GTR+ I + G model of evolution. Groups in bold include
multiple taxa and have been collapsed.
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nodal support, respectively (Figure 8, Figure 9d). Parsimony places the
Synbranchiformes sister to a group containing a percoid Plesiopidae and the labroid
Embiotocidae (bootstrap and jackknife nodal support less than 50%; Figure 9d). The
likelihood analysis places Synbranchiformes sister to anabantomorph taxa (Figure 15).
The Gasterosteiformes are sister to the scorpaeniform family Triglidae in both analyses
(Figure 8, Figure 13). Nodal supports for this clade are weak (bootstrap 56%, jackknife
58%; Figure 8). These relationships, along with previously published sfudies (e.g.
Wiley et al., 2000; Miya et al., 2003; Chen et al., 2003; Springer and Orrell, 2004; Smith
and Craig, 2007) cast doubt on the validity of the Smegmamorpha.

This study does not find a monophyletic Perciformes (sensu Nelson, 2006).
Support is shown for the hypothesis of Johnson and Patterson (1993) and Nelson (2006)
that the Pleuronectiformes, Scorpaeniformes, and Tetraodontiformes may be derivitives
of the Perciformes. Composition and relationships within the series Percomorpha and
order Perciformes hypothesized by previous authors are questioned by this dataset.
Others have recently examined the limits and relationships of acanthomorph lincages
and have begun to restructure these groups (Smith and Craig, 2007). They restrict the
suborder Percoidei to the serranid Acanthistius occelatus, and the families
Bathydraconidae, Bembropidae, Harpagiferidae, Niphonidae, and Percidac (Smith and
Craig, 2007). Their work proposes a new group, the suborder Moronoidei, which
includes the remaining families, previously placed within the suborder Percoidei. This
study does not find a monophyletic Percoidei, nor does it obtain a monophyletic

Moronoidei as described by Smith and Craig (2007).
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Although this work fails to resolve a monophyletic Perciformes, it does present
some novel and interesting relationships in terms of perciform suborder and family level
groupings. Many of these will be described in the following paragraphs.

The Carangoidei (sensu Johnson, 1993), noted to contain the Nematistiidae,
Carangidae, Coryphyaenidae, Rachycentridae, and Echeneidae, was not found as a
monophyletic group in the parsimony or likelihood analyses. Maximum parsimony
produced a group containing the phyletic sequence Coryphaenidae + (Carangidae +
(Rachycentridae + Echeneidae)) (Figure 9¢). However, this clade has weak nodal
support with bootstrap values below 50% and a jackknife support of 54%. The
Nematistiidae, along with other Percomorph taxa are in this larger clade, which has less
than 50% nodal support (Figure 9e). The likelihood analysis places the Carangoidei of
Johnson (1993) in a single clade, but this clade also includes other taxa such as the
Latidae, Centropomidae, Menidae, and the scombroid billfishes (Istiophoridae and
Xiphiidae) (Figure 15). The relationships of these families, i.e. those classified by
Nelson (2006) as members of the suborder Percoidei, will be discussed in the next
chapter of this dissertation.

The suborder Elassomatoidei (bootstrap 100%, jackknife 100%), a member of
Johnson and Patterson’s (1993) Smegmamorpha, are found sister to the percoid family
Centrarchidae in both parsimony and likelihood analyses and are not seen as sister to
other putative smegmamorph taxa (Figure 9b, Figure 13). Parsimony analyses show less
than 50% bootstrap and jackknife supports for this clade. These results, although
weakly supported, contradict previous studies, (e.g. the total evidence study of Wiley et

al., 2000) that have refuted an Elassoma-centrarchid relationship.
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The perciform suborder Labroidei is found to be polyphyletic in both the
parsimony and likelihood analyses of this study. Parsimony finds the Labridae external
to most percomorph taxa with 100% bootstrap and jackknife support, whereas likelihood
finds the labridae sister to an group containing the families Terapontidae, Oplegnathidae,
Kyphosidae, Dichistiidae, and Kuhliidae (Figure 12, Figure 13). The Cichlidae are seen
in a clade containing the Gobiesocoidei, Blennioidei, Opistognathidae, and the
Grammatidae in both parsimony and likelihood with below 50% nodal support seen in
the parsimony analysis (Figure 9d, Figure 15). The Pomacentridae are found sister to
the Mugiliformes in both the parsimony (boostrap 57%, jackknife 58%) and likelihood
analyses (Figure 9d, Figure 15). The Embiotocidae are sister to the pseudochromids in
the parsimony analysis with bootstrap and jackknife nodal supports less than 50%,
whereas in the likelihood analysis, it is found as sister to the Ambassidae (Figure 9d,
Figure 15). The monophyly of the labroids, supported “beyond any reasonable doubt”
by Stiassny and Jensen (1987) is rejected by this investigation. The data presented here
and in other studies, question the monophyly of the suborder (Streelman and Karl, 1997,
Smith and Wheeler, 2006; Smith and Craig, 2007).

The Zoarcoidei are paraphyletic in both the parsimony and likelihood analyses
without the inclusion of the percoid family Ostracoberycidae (Figure 8, Figure 13). This
clade is well supported in the parsimony analysis (bootstrap 100%, jackknife 99%).
Previous work has found the Zoarcoidei to be polyphyletic (Springer and Orrell, 2004).
This work does not agree with Smith and Craig (2007) who found no relationship
between the Ostracoberycidae and the Zoarcoidei. Future studies investigating the

monophyly of this group with greater taxon sampling are warranted.
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The placement of the Notothenioidei differs in the parsimony and likelihood
analyses. Parsimony finds the suborder sister to the suborder Gobioidei and these two as
sister to the Percidae, although these clades show less than 50% nodal support (Figure
8). In the likelihood analysis, the Gobioidei are not found in this clade and the
Notothenioidei is grouped sister to the percoid family Percidae (Figure 13). To some
degree, this study supports a notothenioid-percid relationship. This relationship has
been previously suggested by Chen et al. (2003). However, a greater taxon sampling of
the Notothenioidei is necessary in future investigations to test the monophyly of the
suborder, which was questioned by Lecointre et al. (1997).

The members of the Trachinoidei included in this study do not form a
monophyletic group in either the parsimony or likelihood analysis, which has been
previously questioned (e.g. Johnson, 1993; Mooi and Johnson, 1997; Chen et al., 2003;
Smith and Wheeler, 2006; Smith and Craig, 2007). The Pinguipedidae is sister to the
percoid apogonid-epigonid clade in the parsimony analysis with nodal support less than
50% and as sister to the percoid family Toxotidae in the likelihood analysis (Figure 8,
Figure 13). The Uranoscopidae are sister to the Acropomatidae, Cirrhitidae, and
Pholidichthyoidei in the parsimony analysis (bootstrap and jackknife less than 50%) and
sister to a large group of percomorph taxa in the likelihood investigation (Figure 7,
Figure 13). This study does not support the monophyly of the Trachinoidei, which has
previously been questioned.

The suborder Pholidichthyoidei is found sister to the percoid Cirrhitidae with
moderate nodal support (bootstrap 69%, jackknife 66%) in the parsimony analysis

(Figure 7). The parsimony analysis places the Pholidichthyoidei-Cirrhitidae clade sister
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to the Acropomatidae with nodal support less than 50%. In the likelihood analysis, this
group is within a clade that includes members of the percoid families Sparidae,
Nemipteridae, Lutjanidae, Caesionidae, and Lethrinidae (Figure 14). This study does
not support previous hypotheses involving relationships of the Pholidichthyoidei with
the Labroidei, Blennioidei, or Trachinoidei (Springer and Johnson, 2004; Springer and
Orrell, 2004; Nelson, 1994).

Although with different internal topologies, both parsimony and likelihood place
the Blennioidei in a clade containing the labroid Cichlidae, the suborder Gobiesocoidei,
and the percoid families Opistognathidae and Grammatidae (Figure 94, Figure 15). This
larger clade has less than 50% nodal support in the parsimony analysis. The blennioid-
gobiesocoid relationship supports the morphological findings of Springer and Orrell
(2004). The relationship of the Blennioidei to the percoid families Opistognathidae and
Grammatidae is similar to the findings of Smith and Wheeler (2006) and Smith and
Craig (2007) who find the Grammatidae, Opistognathidae, and percoid
Pseudochromidae sister to the blennioid fishes.

The Icosteoidei is sister to the percoid family Caristiidae in both parsimony and
likelihood investigations (Figure 9c, Figure 16). Nodal support for this clade in the
parsimony analysis 1s moderate (bootstrap 67%, jackknife 68%). The Icosteoidei and
Caristiidae are found in a clade that includes the Scombrolabracoidei, Stromateoidei,
Scombridae, and Trichiuridae. The affinity of the Icosteoidei to stromateoids is
supported by Smith and Wheeler (2006) and Smith and Craig (2007). Also supported is

the Icosteoidei-Scombroidei relationship postulated by Smith and Wheeler (2006).
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The two callionymoid species included in this investigation are not found as a
monophyletic group. One (Callionymus) is seen in a We’ll supported clade (parsimony:
bootstrap and jackknife values of 100%) as sister to the clade containing scorpaeniform
taxa and the Kurtoidei (Figure 9d, Figure 5), and the second (Synchiropus) as sister to
the Mullidae and has less than 50% nodal support in the parsimony analysis (Figure 10,
Figure 5). Previous studies show different relationships for this suborder (see
introduction), and Smith and Wheeler (2006) also failed to produce a monophyletic
Callionymoidei.

The Gobioidei are found as a monophyletic group in this study (bootstrap 100%,
jackknife 100%), but sister groups of the suborder differ between the parsimony and
likelihood analyses. Maximum parsimony finds the Gobioidei sister to the
Notothenioidei and these as sister to the percoid family Percidae (nodal support less than
50%; Figure 8). Likelihood analyses find the Gobioidei sister to a clade containing
scorpaeniform, k.urtoid, and callionymoid taxa (Figure 5). Previous studies suggesting
affinities of the Gobioidei to callionymoids are supported in the likelihood analyses of
this study (see Nelson, 2006). However, groupings of the gobioids and the trachinoids,
scorpaeniform hoplichthyids, or the percoid family Apogonidae are not supported as
previously suggested (Winterbottom, 1993; Smith and Wheeler, 2006).

The nurseryfish (Kurtoidei) are in a clade with the scorpaeniform
Platycephalidae, and these sister to the family Scorpaenidae in both the parsimony and
likelihood trees (Figure 9d, Figure 5). Bootstrap and jackknife support for this clade is
100% in the parsimony analysis. The proposed relationships of the Kurtoidei to the

Beryciformes, percoid Pempheridae, and Apogonidae (Tominaga, 1968; Johnson, 1993;
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Smith and Wheeler, 2006; Smith and Craig, 2007) are not supported in this study. Also,
the relationship between the Kurtoidei and Gobioidei presented by Smith and Wheeler
(2006) 1s not supported with the RAG1 dataset.

In agreement with previous molecular work (Holcroft, 2004; Smith and Wheeler,
2006), the suborder Acanthuroidei are polyphyletic in these analyses (Figure 5, Figure
10, Figure 14). Maximum parsimony finds the Siganidae sister to the percoid family
Leiognathidae (bootstrap and jackknife less than 50%), the Ephippidae .sister to the
percoid Drepaneidae (bootstrap 75%, jackknife 75%), and the Scatophagidae in a clade
containing the Priacanthidae, Cepolidae, and the Caproidei (bootstrap and jackknife less
than 50%). In the likelihood analysis, the Acanthuridae are sister to the Pomacanthidae,
which is sister to a group containing the Leiognathidae and the Chaetodontidae. The
leiognathid-acanthuroid relationship is also seen in the morphological study of Springer
and Orrell (2004). The Ephippidae + Drepaneidae are found sister to the percoid
families (Haemulidae + Inermiidae) + Dinopercidac in the likelihood analysis (Figure
14). The Scatophagidae, Siganidae, the percoid families Priacanthidae and Cepolidae,
the suborder Caproidet, and the Order Tetraodontiformes form a clade in the likelihood
analysis (Figure 14). The relationship between acanthuroid taxa and tetraodontiform
taxa is similar to previous studies that describe the interrelationships of these groups
(Lauder and Liem, 1983; Holcroft, 2004).

The Scombroidei, as defined by Nelson (2006) is polyphyletic in both the
parsimony and likelihood analyses. Parsimony produces a well-supported group that
includes the Trichiuridae, Scombridae, Stromateoidei, Icosteoidei, Caristiidae,

Bramidae, Scombrolabracoidei, Pomatomidae, and Latridae (Figure 9¢; 90% bootstrap,
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87% jackknife support). The other clade of scombroid taxa that includes the billfishes
and the Sphyraenidae are included with other taxa such as the Carangidae,
Nematistiidae, Echeneidae, Rachycentridae, Coryphaenidae, Menidae, Latidae,
Centropomidae, and many pleuronectiform taxa (Figure 9¢). This clade has less than
50% bootstrap/jackknife support. Likelihood analyses also present a polyphyletic
Scombroidet (Figure 15, Figure 16). Recently, nuclear and mitochondrial DNA (Tmo-
4C4 and cytochrome B) were used to show that the billfishes and tunas and mackerels
were not a monophyletic group (Orrell et al, 2006). Collette et al. (2006) also support
the separation of the billfishes from the Scombridae. Sperm morphology has also been
used to describe differences between the billfishes and other scombroids (van der Straten
et al., 2006). These investigations, along with the current results provide strong
evidence for the separation of the billfishes and Sphyraenidae from the remaining
scombroid fishes.

The Stromateoidei are not monophyletic in this study and are found in a group
containing scombroid, scombrolabracoid, icosteoid, and other percoid taxa (Figure 9c¢,
Figure 16). Nodal support in the parsimony analysis is shown for the stromateoid
families Nomeidae + Ariommatidae (bootstrap 81%, jackknife 83%). Smith and
Wheeler (2006) do not present a monophyletic Stromateoidei in their investigation.
They found the stromateoids améng many of the same taxonomic groupé, including
scombroid, icosteoid, and scombrolabracoid taxa.

The suborder Anabantoidei is not monophyletic in the maximum parsimony
analysis (Figure 9d, Figure 9¢). Two groups of labrynth fishes are seen: the

Helostomatidae are sister to the Channoidei + Nandidae (bootstrap 63%, jackknife 71%)
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and the Osphronemidae are in the clade containing scombroids and many of the
Pleuronectiform taxa with less than 50% bootstrap and jackknife nodal support.
However, the Anabantoidei are monophyletic in the likelihood and all are sister to the
clade containing the Channoidei and the Nandidae (Figure 15). The Channoidei-
Anabantoidei relationship is also noted in previous morphological and molecular
investigations (Springer and Orrell, 2004; Smith and Wheeler, 2006). The placement of
the channoid-anabantoid group sister to the percoid badids and nandids is also supported
in previous studies (Britz, 2003).

Base compositional bias in the RAG1 gene could be the cause of questionable
phylogenetic results in this investigation. Seven of the ten pleuronectiform taxa in this
study have a GC content at the third position base of greater than 70%. The average
ENC value of those seven taxa is 44.0, fourteen percent lower than the average ENC
value seen for the dataset as a whole. Unequal nucleotide frequencies at the third codon
position, such as those with high GC content, can result in a low ENC value. Thus,
those taxa with high GC content should display a markedly lower ENC value, as is seen
in many of the Pleuronectifofm taxa (Wright, 1990; Chang and Campbell, 2000). Two
pleuronectiform taxa (Arnoglossus imperialis and Arnoglossus blochei) have ENC
values of 37.9 and 38.6 respectively. These low values, combined with their relatively
high GC content at third position codons (85.7% and 83.6%) could combine to disrupt
phylogenetic signal in the Pleuronectiformes and lead to the artificial groupings seen in
these analyses (Chang and Campbell, 2000). Other taxonomic groupings could be

affected by these properties also, as 47 of the 279 sequences included in this study have
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a GC content at the third codon position of over 70.0% and 224 of the 279 sequences
have over 60.0% GC at the third codon position.

Nodal supports in the parsimony analysis are strong for the higher-level
phylogenetic relationships found in this investigation. This includes a well-supported
monophyletic grouping of the Percomorpha (sensu Johnson and Patterson, 1993), the
beryciform Holocentridae as sister to this clade, and the Zeiformes as the outgroup of the
dataset. Also supported are many of the smaller, more ‘family-level’ clades.
Taxonomic resolution using the RAG1 gene may be limited to these levels as mid-level
taxonomic groupings that constitute the spine of the parsimony tree show less than 50%
nodal support for the dataset. Compositional biases such as those discussed above may
inhibit the efficacy of RAG1 to elucidate the relationships at the mid-levels of the
phylogenetic trees in this investigation (Meyer, 1994; Brocchieri, 2001). Resolution at
these levels could be strengthened with an increased taxon sampling and an increased
number of appropriate genetic and/or morphological characters.

Many of the relationships derived in the maximum parsimony analysis of the
RAGT1 dataset have nodal supports with values less than 50%. It is expected that
maximum likelihood, given appropriate computer resources and time, would also
present low values for these internal clades. These low support values could be
indicative of some unnatural groupings. For example, in both the maximum parsimony
and likelihood analyses, the Pleuronectiformes and perciform suborder Callionymoidei
are not found to be monophyletic groups. Both groups have been previously described
as monophyletic (e.g. Springer and Orrell, 2004). Other studies, however, have shown

the Pleuronectiformes to be polyphyletic and the Callionymoidei to be paraphyletic
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without the inclusion of the Batrachoidiformes (Smith and Wheeler, 2006). Also, the
polyphyletic Anabantoidei in the maximum parsimony analysis is likely an example of
long-branch attraction due to the inherent properties of the RAG1 gene (the high GC
content at the third codon position).

The taxa sampled in this study represent one of the most inclusive molecular
datasets, to date, testing the monophyly of the Perciformes and phylogenetic
relationships of its suborders. The strategy adopted here was to utilize a single gene
while maximizing the taxon sampling of the dataset, rather than attempting a multi-gene
phylogeny with limited taxa. The phylogenetic hypotheses inferred here are an
important step toward an understanding of percomorph relationships and need to be
further tested. However, the RAG1 gene, as Holcroft (2004) states, should not be used
as a “magic bullet” in elucidating the phylogenies of large groups of fishes. The
consistent lack of node support for mid-level clades in this study reinforces this notion.
It is hoped that the data generated in this study will be used as the basis for further
studies. If the taxon sampling is replicated and expanded using other genes, the bush at

the top of the teleostean tree may eventually be resolved. -
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CHAPTER III
A MOLECULAR ANALYSIS OF THE FAMILIES OF THE SUBORDER

PERCOIDEI

Introduction

The suborder Percoidei (Perciformes) contains 79 families, 549 genera, and
approximately 3,176 species, making this the largest and most diverse of the perciform
suborders (Johnson, 1984; Nelson, 2006). Ten of the percoid families are described as
monotypic and twenty-six are restricted to a single genus (Nelson, 2006). Twelve
percent of the percoids (380 species) are classified as freshwater species and many other
species comprise a significant component of the reef environment in tropical and
subtropical marine ecosystems (Nelson, 2006; Johnson, 1984).

First described by Regan (1913), the suborder was classified as a group lacking
the charabteristic;s of the other perciform fishes. Johnson (1984) noted that there is no
single characteristic that unites the Percoidei into a monophyletic group. He also stated
that the suborder serves as a generalized repository for perciform families that cannot be
placed in one of the other suborders. Johnson (1993) acknowledged that the Percoidei is
the largest and most diverse of all perciform suborders, but characterizes it as
undoubtedly polyphyletic. Nelson (2006) presented a generalized list of thirteen
morphological characters that separate the Percoidei from “lower teleosts” (Table 5) but

do not distinguish the Percoidei as monophyletic.
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Table 5. Morphological characters that separate the suborder Percoidei from the “lower

teleosts”. From Nelson (2006).

Morphological
Character

Lower Teleosts

Percoidei

Spines in fins

Dorsal fin number

Scales
Pelvic fin position

Pelvic fin rays
Pectoral fin base

Upper jaw bordered by

Swim bladder

Orbitosphenoid
Mesocoracoid
Epipleural and

epicentral bones

Bone cells in bone of
adult
Principal caudal fin ray
number

Absent

One, adipose fin may also
be present
Cycloid
Abdominal

Six or more soft rays

Ventral and horizontal
Short premaxilla and long
maxilla
Duct present
(physostomes)
Present
Present

Present
Present

Often 18 or 19

Present in dorsal, anal,
and pelvic fins
Two, never an adipose
fin
Ctenoid
Thorasic
One spine and five soft
rays
Lateral and vertical

Premaxilla

Duct absent
(physoclists)
Absent
Absent

Absent

Not apparent

Never more than 17,
often fewer
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Few attempts have been made to characterize the Percoidei as a monophyletic
group or to challenge its monophyly (Johnson, 1993). In their description of serranid
and percid fishes, Smith and Craig (2007) used 4036 base pairs of nuclear and
mitochondrial DNA from 180 acanthomorph fishes to attempt to resolve phylogenetic
relationships within this diverse group. The aim of their study was to investigate
placement of the Serranidae and Percidae within the framework of the Percomorpha.
Smith and Craig (2007) utilized 93 percomorph families from 25 suborders. Their
results redefine the order Perciformes and limit the suborder Percoidei to few families,
instead placing most of the former percoids in the newly erected suborder Moronoidei.

Even though few investigations have been made to test the monophyly of the
suborder, morphological and molecular investigations have tested individual
relationships of a number of percoid families. The following paragraphs describe a
subset of these studies, demonstrating the information currently available in the
literature.

In a morphological analysis of latid fishes, Otero (2004) used 29 characters to
demonstrate the family Centropomidae as paraphyletic and that the subfamily Latinae
should be placed in a separate family. Mooi and Gill (1995) also supported the family
status of the Latidae in their morphological acanthomorph investigation. Nelson (2006)
stated that the Centropomidae is the sister family of the Ambassidae and the Latidae are
sister to the Serannidae. These conclusions were based on the morphological work of
Otero (2004). Springer and Orrell’s (2004) morphological investigation found the

Latidae sister to the Centropomidae in a large clade of percomorph fishes. Smith and
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Wheeler (2006) placed the Centropomidae sister to the scombroid family Xiphiidae in
their molecular analyses of venomous bony fishes.

Smith and Wheeler (2006) found the family Ambassidae sister to the acanthuroid
Scatophagidae. Other studies have noted a relationship between the Ambassidae and the
Centropomidae (Otero, 2004; Nelson, 2006). Springer and Orrell (2004) placed the
ambassids sister to the scombroid family Centrolophidae in a larger clade of perciform
fishes.

The family Percichthyidae are thought to be a scombroid outgroup through
comparison of dentition patterns (Johnson, 1986; Johnson, 1993). Smith and Wheeler
(2006) found the Percichthyidae to be polyphyletic with the genus Bostockia sister to the
percoid family Cirrhitidae, and Howella sister to the percoid family Moronidae. Smith
and Wheeler (2006) presented the percoid family Polyprionidae as polyphyletic within a
clade containing the Acropomatidae, Pentacerotidae, Dinolestidae, Percichthyidae, and
Moronidae.

Nolf (1993) noted that the family Acropomatidae has an affinity for families of
the perciform suborder Scombroidei in his study of percoid otoliths. Using gill arch -
muscle and skeletal characters, Springer and Orrell (2004) found the Acropomatidae in a
clade that includes the Percichthyidae, Terapontidae, Leptobramidae, Coryphaenidae,
Glaucosomatidae, Ammodytidae (suborder Trachinoidei), Nematistiidae,
Ostracoberysicae, Caristiidae, Latidae, Centropomidae, Pempheridae, Epigonidae,
Kuhliidae, Moronidae, Lutjanidae, Toxotidae, Centrolophidae (suborder Scombroidei),

and Ambassidae. Smith and Wheeler (2006) placed the aéropomatids sister to a group
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that contains the percoid families Polyprionidae, Pentacerotidae, Dinolestidae,
Percichthyidae, and Moronidae.

Johnson (1984, 1993) presented the Callanthiidae and Grammatidae as separate
families, helping clarify the composition of the Grammatidae described by Greenwood
et al. (1966). Gill and Mooi (1993) supported the monophyly of these two families.
Springer and Orrell (2004) described the grammatids as the basal group of a clade
containing the Opistognathidae, Gerreidae, Pseudochromidae, Nandidae, Badidae, and
other percomorphs. Smith and Wheeler (2006) found the Grammatidae sister to a clade
containing the Pseudochromidae, Opistognathidae, and the perciform suborder
Blennioidei. Also thought to be allied with these families, the Acanthoclininae (family
Plesiopidae) were found to have a close relationship with the Notograptidae (Smith-
Vaniz and Johnson, 1990; Gill and Mooi 1993).

The sister group of the family Centrarchidae is the subject of much debate in the
literature. Greenwood et al. (1966) placed the pigmy sunfish (Suborder Elassomatoidei,
Elassoma) within the family Centrarchidae. Johnson (1984) rejected the relationship of
these two groups. Wiley et al. (2000) noted that the Centrarchidae were not sister to the
elassomatoids, but instead were the sister group of the Moronidae. Smith and Wheeler
(2006) found the centrarchids sister to a clade containing the families Cheilodactylidae
and Chironemidae.

Springer and Orrell (2004) found the family Percidae in a clade containing the
gobioid family Rhyacichthyidae and the Sillaginidae. Le et al. (1993) recovered the
percids sister to the scorpaeniform Triglidae. The Percidae have also been described as

sister to a group containing scorpaeniform and serranid taxa (Smith and Wheeler, 2006).
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Smith and Craig (2007) found the Percidae to be monophyletic and their results
postulate the Bembropidae and notothenioids as sister groups to the percids.

The Apogonidae of Greenwood et al. (1966) included the Epigonidae and
Dinolestidae. Nelson (2006) noted a primary difference between the Apogonidae and
percoid family Epigonidae is that the epigonids have 25 vertebrae, rather than 24 seen in
the apogonids. The dorsal gill arch elements of the family Apogonidae are similar to
that of the nurseryfish (suborder Kurtoidei) supporting a relationship between these two
groups (Johnson, 1993). Johnson (1993) also stated that similar structures have been
found in other perciform groups, including the Gobioidei. The apogonids possess
filaments around the micropyle of their eggs to bind them together, similar to those that
bind nurseryfish egg masses (Johnson, 1993). Recent molecular evidence supports a
relationship between the Apogonidae and the Kurtoidei, with these two groups sister to
the suborder Anabantoidei (Smith and Craig, 2007).

Nolf (1993) noted that the Pomatomidae share similar otolith characteristics with
the scombroid fishes. Springer and Orrell (2004) described the Pomatomidae as sister to
the Symphysanodontidaé. Smith and Wheeler (2006) placed the pomatomids in a clade
with the Arripidae and these two families sister to a clade of scombroid taxa.

Johnson (1993) proposed that the carangoid fishes, including the percoid families
Carangidae, Rachycentridae, Echeneidae, Coryphaenidae and Nematistiidae, be placed
in a separate suborder, the Carangoidei. Work using larval morphological characters of
these fishes has presented a monophyletic group comprised of the Echeneidae,
Rachycentridae, and Coryphaenidae (Johnson, 1984). Another morphological

investigation using 138 characters resolved the superfamily Echeneoidea with the
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phyletic sequence Coryphaenidae, (Rachycentridae, Echeneidae) (O’ Toole, 2002). The
phyletic sequence Nematistiidae, Echeneidae, Carangidae has also been postulated
(Smith-Vaniz, 1984).

Smith and Wheeler (2006) found the percoid family Emmelichthyidae sister to a
clade containing members of the perciform suborder Acanthuroidei. They also placed
the monotypic Enoplosidae sister to the acanthuroid Zanclus cornuta. These two taxa
were found sister to a clade containing the Monodactylidae, Emmelichthyidae, and
various acanthuroids (Smith and Wheeler, 2006).

In his investigation of the limits and relationships of the family Lutjanidae,
Johnson (1980) used morphological information to show a close relationship between
the Caesionidae and the Lutjanidae. Based on information from Johnson (1980) and
Carpenter (1990) describing the relationship between the subfamily Lutjaninae and
Caesionidae, Nelson (1994) noted that the family Lutjanidae is paraphyletic without
inclusion of the Caesionidae. However, Nelson (2006) revised this relationship and
noted that the two families should remain separate until more original research can
clarify the relationship between the two families.

The family Inermiidae is likely a derivative of the Haemulidae (Nelson, 2006).
Johnson (1980) also supported a relationship between these two families.

In his review of percomorph phylogenetics, Johnson (1993) stated that Gosline
(1962; 1968; 1971) noted an association of the Polynemidae and the Sphyraenidae,
mugilids, and atherinoids. Larval characteristics of the family Polynemidae provide
evidence of an affinity to the Sciaenidae (de Sylva, 1984). Freihofer (1978) noted a

similar membranous prenasal canal extension in both the Polynemidae and Sciaenidae.
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Johnson (1993) proposed that there was enough morphological similarity between the
polynemids and sciaenids to include the two groups in the superfamily Polynemoidea.
However, Springer and Orrell (2004) showed the Polynemidae and Sphyraenidae were
sister groups and the Sciaenidae sister to the Bathyclupeidae. Smith and Wheeler (2006)
placed the polynemids in a clade with the Menidae and the scombroid family
Sphyraenidae.

Nelson (2006) noted that the Pempheridae and Glaucosomatidae are closely
related based on a complex association of the swim bladder and vertebra. Johnson
(1993) also noted this similarity, and postulated that the Glaucosomatidae should be
placed as a subfamily within the Pempheridae. The archerfish, family Toxotidae, have
been described in a clade containing the Centrolophidae and the Ambassidae (Springer
and Orrell, 2004).

Molecular investigations have shown the Arripidae sister to the percoid family
Pomatomidae, and these two in a larger clade that includes the family Bramidae and
representatives of the perciform suborders Scombroidei, Trachinoidei,
Scombrolabracoidei, and Icosteoidei (Smith and Wheeler, 2006). Contrasting Smith and
Wheeler’s (2006) placement of the Bramidae, Springer and Orrell (2004) proposed the
family is sister to a group that contains the Platycephalidae, Priacanthidae,
Leiognathidae, and other non-percoid, percomorph taxa.

The monophyly of the Dichistiidae (Coracinidae) remains uncertain, although
potential affinities include the family Arripidae (Nelson, 2006). Smith and Wheeler
(2006) proposed the Dichistiidae are sister to a group containing the Opistognathidae

and Kyphosidae.
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Although some evidence has placed the family Drepaneidae within the perciform -
suborder Acanthuroidei (Tang et al., 1999), Nelson (2006) classified the family as a
member of the Percoidei. Greenwood et al. (1966) included Drepane within the
acanthuroid Ephippidae, but Johnson (1984) found no evidence to relate the
Drepaneidae and the Ephippidae. Tyler et al. (1989) found the Drepaneidae sister to a
group containing the Chaetodontidae and Pomacanthidae based on modification of the
mesethmoid. However, Johnson (1993) notes that Blum (unpublished Ph.D.
dissertation) saw a close relationship between the Drepaneidae and Ephippidae.

Holcroft (2004) placed the Drepaneidae in a clade with the Ephippidae, and these two
sister to a monophyletic Tetraodontiformes. Smith and Wheeler (2006) described a
relationship comprised of the Drepaneidae + Ephippidae and the Sciaenidae + Gerreidae.

Molecular evidence has placed the butterflyfishes (family Chaetodontidae) sister
to the acanthuroid family Scatophagidae (Chen et al, 2003). Another molecular
investigation placed these fishes as sister to the Acanthuridae (Zebrasoma; Holcroft,
2004). In her total genetic evidence tree (12S + 16S + RAG1), Holcroft (2005) found
the Chaetodontidae in a clade with the percoid family Moronidae, and these two families
as sister to other acanthuroid taxa. Holcroft (2005) also found the Chaetodontidae sister
to acanthuroids and tetraodontiforms.

Although sometimes recognized in a separate family (Badidae; see Ruber et al.,
2004a), Nelson (2006) classified the badid fishes within the family Nandidae. Ruber et
al. (2004a) described the Badidae as the sister family of the Nandidae. Springer and
Orrell (2004) used morphological evidence to support a relationship between the

Nandidae and Badidae.
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In a recent molecular investigation, the Kuhliidae were placed in a clade
containing the Terapontidae and some members of the perciform suborder Trachinoidei
(Smith and Wheeler, 2006). Springer and Orrell (2004) found the Kuhliidae in a clade
containing the Moronidae, Lutjanidae, Toxotidae, Ambassidae, and Centrolophidae.
They also did not resolve a monophyletic Terapontidae (Springer and Orrell, 2004).

Nelson (2006) placed the families Cirrhitidae, Chironemidae, Aplodactylidae,
Cheilodactylidae, and Latridae in the superfamily Cirrhitoidea. Others have disagreed
with this classification, placing the Cirrhitidae sister to the Percichthyidae (Smith and
Wheeler, 2006). However, this study did place the Cheilodactylidae and Chironemidae
as sister families (Smith and Wheeler, 2006).

The Cepolidae are another group with ambiguous relationships in the literature.
Nolf (1993) suggested a relationship between the Cepolidae and the Opistognathidae
based on his study of percoid otoliths. Smith and Wheeler (2006) found the cepolids
sister to the Leiognathidae, whereas Springer and Orrell (2004) placed the family as
basal to a large group of percomorphs.

The descriptions of pércoid family relationships presented here are by no means
comprehensive. The putative relationships described above from the literature depict the
variations in the relationships between and among the families of the Percoidei and are
relevant to the findings of this study. Morphological characters have been useful for
determining limits of individual families, but have not been successful in defining the
monophyly of the Percoidei or successful in determining interfamilial relationships
within the entire Percoidei (Johnson, 1993; Johnson and Patterson, 1993). Studies

investigating the limits and relationships of individual families are abundant, as
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demonstrated by the text above, but in no way test the overall phylogenetic relationships
between all of the 79 percoid families described by Nelson (2006).

Although recent studies examining percoid systematics have begun to include an
increased familial taxon sampling, none have attempted to place all (or most) percoid
families within the Perciformes, nor have any attempted to describe or refute the
monophyly of the Percoidei. Therefore, the goals of this investigation are to test the
monophyly of the suborder Percoidei and to investigate the interrelationships of the
families that have been classified in the suborder. This research will be done in the
context of the other perciform suborders and representative percomorph outgroups as
described in detail in the first chapter of this dissertation.

To develop a phylogenetic hypothesis for the Percoidei and its families within
the context of other percomorph groups, this study uses approximately 1431 bases
(1425-1431 bases) of the single-copy nuclear recombination activating gene 1 (RAG1).
Previous systematic studies have utilized this gene because of rarity of insertions and
deletions (indels), its slow evolutionary rate, and its minimal saturation of transition
changes at third position codons (Groth and Barrowclough, 1999). The conserved
nature of RAG1 makes it potentially useful for testing relationships within the largest
suborder of fishes and its constituents. By utilizing data from the majority of percoid

families, we can begin to draw hypotheses on the evolutionary history of these fishes.

Materials and Methods
This investigation utilizes the same materials and methods as the previous

chapter. Thus, the methods are abbreviated here to reduce redundancy.
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Taxon sampling

Since this work included genetic data from a single gene, maximization of taxa
in terms of percoid family representation was imperative. Multiple taxa from each
family were included where appropriate and when available (Table 6). In total, 70 of the
79 families noted in Nelson (2006) were represented. To develop hypotheses for
percoid evolution within the context of the order Perciformes, representatives of all
perciform suborders are included. Also included are representatives of putative
perciform outgroups including members of the Zeiformes, Beryciformes, Beloniformes,
Atheriniformes, Mugiliformes, Scorpaeniformes, Gasterosteiformes, Synbranchiformes,

Tetraodontiformes, and Pleuronectiformes.

DNA Extraction

Genomic DNA was extracted from approximately 0.25 cm® of muscle, gill, or fin
tissues of taxa included in this investigation, encompassing representatives of all
perciform suborders and relevant outgroups (Table 3) using a Qiagen DNEasy tissue
extraction kit (Qiagen Inc., Valencia, CA). Methods described by the manufacturer
were followed except that the final elution was done with a single 125 uL aliquot.
Tissues that could not be extracted with the DNEasy kit were extracted with a standard

phenol:chloroform extraction based on the methods of Hillis et al. (1996).
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Table 6. A list of the families of the suborder Percoidei (sensu Nelson, 2006) including
taxa from in the present investigation and their voucher information. “---* indicates
families not included in this investigation due to availability of materials. RAG-
Megadataset sequences courtesy of Dr. Guillermo Orti.

Family Species Voucher information
Acropomatidae Synagrops bellus SIO-01-131
Ambassidae Ambassis agrammus ODU-3177
Denariusa bandata ODU-3179
P.J. Unmack,

Ambassis macleayi collector/ voucher

) . C.P. Burrige, collector/
Aplodactylidae Aplodactylus arctidens v01g1cher
Apogonidae Glossamia aprion RAG-Megadataset
Cheilodipterus macrodon No voucher
Apogon aureus ODU-3084
Arripidae Arripis trutta CSIRO-H-3856-01
Arripis truttacea CSIRO-H-4388-03
Banjosidae Banjos banjos MUFS-23047
Bathyclupeidae --- ---
Bramidae Brama orcini FMNH-BUS03-299
Caesonidae Gymnocaesio gymnoptera ODU-3046
Caesio lunaris ODU-3084
. Callanthiidae Callanthias australis AMS 1.43550003
Carangidae Alectis alexandrinus ODU-3168
Caranx hippos ODU-3169
Decapterus macrosoma Photo voucher, KEC
Caristiidae Caristius sp. NMV A 22138
Centracanthidae Spicara alta ODU-2811
Centracanthus cirrus ODU-3133
Spicara maena ODU-3134
Spicara flexuosa ODU-3148
Centrarchidae Lepomis macrochirus ODU-3180
Micropterus salmoides ODU-3181
Lepomis cyanellus RAG-Megadataset
Centrogeniidae - -
Centropomidae Centropomus viridus SIO0-01-37
Cepolidae Acanthocepola krustensternii ODU-3088

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 6 (continued)

Family

Species

Voucher information

Chaetodontidae

Cheilodactylidae

Chironemidae
Cirrhitidae

Coryphaenidae

Dichistiidae
Dinolestidae
Dinopercidae
Drepaneidae

Echeneidae

Emmelichthyidae
Enoplosidae
Epigonidae

Gerreidae

Glaucosomatidae

Grammatidae

Haemulidae

Cepola macrophthalma
Chaetodon striatus

Hemitaurichtys polylepis
Nemadactulus monodactylus
Chirodactylus grandis
Chironemus marmoratus
Paracirrhites arcatus
Cirrhitus pinnulatus

Coryphaena hippurus
Coryphaena sp.
Dichistius capensis
Dinolestes lewini
Dinoperca petersi
Drepane punctata

Echeneis naucrates
Remora australis
Erythrocles monodi
Enoplosus armatus
Epigonus telescopus
Gerres argyreus
Diapterus auratus
Eucinostomus gula

Diapterus peruvianus

Glaucosoma herbriacum
Glaucosoma buergeri
Gramma loreto

Anisotremus virginicus

Brachydeuterus auritus

Haemulon aurolineatum
Haemulon plumierii

Mahon photo voucher
AY308775
FMNH-BUS03-282
ODU-3200
ODU-3199
AMS 1.41268.001
ODU-3189
FMNH-BUS03-192
D. Reed, collector/
voucher
RAG-Megadataset
Alan Connell,
collector/voucher
1.41084034
RAG-Megadataset

AY308772

ODU-3184

No voucher

ODU-3023
NMYV A 25195-001

NMV A 25142-009

ODU-3120
RAG-Megadataset
RAG-Megadataset
T9647 (Degraville,

nansen)
AMNH, not processed
yet

ODU-3192

USNM, not yet
processed

ODU-2893

ODU-3198
RAG-Megadataset
RAG-Megadataset
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Table 6 (continued)

100

Family

Species

Voucher information

Inermiidae
Kuhliidae

Kyphosidae

Lactariidae
Latidae
Latridae

Leiognathidae

Leptobramidae
Lethrinidae

Lobotidae

Lutjanidae

Plectorhinchus macrolepis

Inermia vittata
Kuhlia mugil

Kuhlia rupestris

Kyphosis incisor
Microcanthus strigatus

Neoscorpis lithophilus

Neoscorpis lithophilus

Lates calcarifer
Latridopsis forsteri
Latris lineata
Gazza minuta

Leiognathus stercorarius

Leiognathus stercorarius
Leiognathus sp.

Lethrinus harak
Lethrinus obsoletus

Lethrinus lentjan
Lethrinus olivaceus
Gymnocranius elongatus
Lethrinus xanthochilus
Gnathodentex
aureolineatus
Gnathodentex
aureolineatus
Lethrinus atkinsoni
Lethrinus atlanticus
Lethrinus haematopterus
Monotaxis grandoculis
Datnioides microlepis

Datnioides quadrifasciatus

Pinjalo pinjalo

Mahon photo voucher

KU T-329
USNM 336646

P.J. Unmack,
collector/ voucher
KU T81
AMS 1.41265.002
Alan Connell,
collector/ voucher
Alan Connell,
collector/voucher

ODU-3197
CSIRO-H-3774-01
CSIRO-H-4944-01

ODU-3094

ODU-3103

ODU-3103
FMNH-BUS03-215

ODU-3042
ODU-3043
ODU-3060
ODU-3190
ODU-3202
USNM 349306

FMNH-BUS03-040

FMNH-BUSO03-056

FMNH-BUS03-170
ODU-3204
USNM 006364
MINO0017-8
RAG-Megadataset
RAG-Megadataset
ODU-3072
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Table 6 (continued)

Family

Species

Voucher information

Malacanthidae

Menidaé
Monodactylidae
Moronidae

Mullidae

Nandidae

Nematistiidae

Nemipteridae

Notograptidae

Opistognathidae

Lutjanus analis
Lutjanus dentatus
Symphorus nematophorius

Lophilatilus
chamaeleonticeps
Caulolatilus microps
Branchiostegus
semifasciatus
Mene maculata
Schuettea scalaripinnis
Morone chrysops

Dicentrarchus labrax

Dicentrarchus punctatus
Upeneus sulphureus
Upeneus mollucensis

Mullus surmuletus

Badis assamensis
Badis corycaeus
Badis kanabos
Badlis siamensis
Dario dario
Dario hysginon
Nandus nandus
Nematistius pectoralis
Nematistius pectoralis
Scolopsis affinis
Pentapodus bifasciatus
Scolopsis ciliata
Scolopsis taenioptera
Nemipterus marginatus
Nemipterus japonicus
Scolopsis vosmeri
Scolopsis ciliata
Pentapodus setosus

Opistognathus aurifrons

RAG-Megadataset
Mahon photo voucher
No voucher

19-FFM-4-10-31-03
24-ISLA-1-8-19-03
Mabhon, photo voucher

ODU-3069
1.41266027
AY308767

P.J. Unmack,
collector/ voucher

ODU-3201
ODU-3125
ODU-3126

RAG-Megadataset

AY330966
AY330969
AY330970
AY330975

AY330977

AY330978
AY330979
ODU-3004
ODU-3004
ODU-3030
ODU-3031
ODU-3049
ODU-3091
ODU-3104
ODU-3163
ODU-2827
FMNH-BUS03-230
FMNH-BUSO03-256

USNM-SABA
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Table 6 (continued)

102

Family

Species

Voucher information

Oplegnathidae

Ostracoberycidae
Pempheridae

Pentacerotidae

Percichthyidae

Percidae

Percliidae
Plesiopidae

Polynemidae
Polyprionidae

Pomacanthidae

Pomatomidae
Priacanthidae
Pseudochromidae

Rachycentridae
Sciaenidae

Scombropidae
Serranidae

Parascolopsis eriomma
Oplegnathus punctatus
Oplegnathus punctatus
Ostracoberyx dorygenys
Pempheris oualensis

Parapriacanthus
ransonneti
Pseudopentaceros
richardsoni

Bostockia porosa

Gadopsis marmoratus

Perca flavescens
Etheostoma caeruleum

Trachinops taeniatus
Plesiops cephalotaenia

Polydactylus macrochir
Pentanemus quinquarius
Polyprion americanus
Stereolepis gigas
Pygoplites diacanthus
Genicanthus melanospilos
Pomacanthus maculosus
Pomatomus saltatrix
Pomatomus saltatrix
Priacanthus tayenus
Priacanthus hamrur
Pseudochromis sp.
Pseudochromis bitaenatus
Rachycentron canadum
Leiostomus xanthurus
Micropogonias undulatus
Rypticus subbifrenatus
Cromileptes altivelis

FMNH-BUS03-307
mvfs 21469
mvfs 21469

NMV A 251030-007

FMNH-BUS03-193

min0022-4 22-5

1.41420-001

P. J. Unmack,
collector/ voucher
P. J. Unmack,
collector/ voucher
AY308768
AY430226

1.41084015
FMNH-BUS03-031

Berra 1-18-01

Mahon, photo voucher
P. J. Unmack, collector/
voucher

RAG-Megadataset
FMNH-BUS3-013

FMNH-BUS03-279
No voucher
No voucher
RAG-Megadataset
ODU-3129
MINO0017-7
FMNH-BUS03-026
FMNH-BUSO03-117
ODU-3193
ODU-3176
ODU-3182
USNM 327568
FMNH-BUS03-233
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Table 6 (continued)
Family Species Voucher information
Epinephelus tauvina coll)l.e‘::'t([)ﬁl?;il:(ﬁer
Sillaginidae Sillago sihama ODU-3124
Sillago aeolus ODU-3191
Sparidae Boopsoidea inornata ODU-2791
Argyrops spinifer ODU-2814
Diplodus bermudensis ODU-2815
Pagellus erythrinus ODU-2841
Boops boops ODU-2912
Cheimerius nufar ODU-2933
Pagrus caerulostictus ODU-3027
Lagodon rhomboides ODU-3175
Pagrus pagrus ODU-3188
Sarpa salpa ODU-3203
Pagrus auriga ODU-2786
Lithognathus mormyrus ODU-2784
Calamus calamus BCA-0032
Sparus aurata RAG-Megadataset
Virididentex acromegalus 17-02-04 (016)
Rhabdosargus holubi No voucher
Pagrus pagrus ODU-3188
Oblada melanura No voucher
Stenotomus chrysops VIMS VA1-00057
Chrysoblephus anglicus No voucher
Pachymetopon grande ODU-2909
Symphysanodontidae - ---
Terapontidae Mesopristes argenteus colljl.e{:.tg??cif}:{}’ler
Terapon theraps ODU-3038
Toxotidae Toxotes lorentzi ODU-3178
Toxotes chatareus ODU-3196
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Polymerase Chain Reaction (PCR)

PCR was used to isolate a 1545 base pair segment of the RAG1 gene from the
genomic DNA extracts. This reaction used Takara ExTaq polymerase (Takara Mirus
Bio, Madison, W1) and two external primers (Table 7). As the taxon sampling of this
investigation is extremely diverse, concentrations and volumes of PCR reactions were
optimized accordingly to ensure success of reactions. Amplification consisted of the
following thermal program: 95°C for 1 minute; 15 cycles of 95°C for one minute, 53°C
for 45 seconds, 72°C for 1 minute 30 seconds; 15 additional cycles of 95°C for 45
seconds, 51°C for 45 seconds, and 72°C for 1 minute 30 seconds; 72°C for seven
minutes; 4°C incubation.

PCR reactions were run on a 1% agarose gel, visualized, and purified with the
Qiagen Qiaquick gel extraction kit (Qiagen Inc., Valencia, CA). Manufacturer’s
recommendations were followed with the exception of the final elution which was done
with 32 uL of d(;uble distilled water. This elution was done to maximize DNA

concentration for the following sequencing reactions.

Cloning

Those samples that could not be sequenced directly were cloned using the
Promega pGEM-T Easy vector system (Promega Co., Madison, WI). Successful
colonies were screened with both PCR and restriction enzyme digests prior to culture.
Overnight cultures on positive reactions were run and were then isolated with the
Wizard Miniprep DNA purification system (Promega Co., Madison, WI) prior to their

use in sequencing reactions.
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Table 7

Oligonucleotide primer list for sequencing reactions of the RAG1 gene for this
investigation. * indicate primers obtained with permission from the lab of Dr. G. Orti at
the University of Nebraska-Lincoln.

105

Primer Name

DNA Primer Sequence

RAG1 2533F*

RAG1 2800F

RAGI1 3032F*

RAG1 3500F

RAGI 4078R*

5'CTG AGC TGC AGT CAG TAC CAT AAGATGT 3
5" CGG CGS TTT CGC TAT GAT GT 3’
5" AAA CTC AGA ACT GTCCTG 3°
5" AGA GTC AAAGGN GSTCNG C 3

5'TGA GCC TCC ATG AACTTC TGA AGRTAY TT ¥
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Sequencing

Products from both purified PCR and cloning reactions were sequenced on either
an ABI-310 or ABI-3100 capillary sequencer (Applied Biosystems, Foster City, CA).
External PCR primers were used to sequence 1431 bases of the RAG1 gene and internal
primers were used as necessary to aid in completion of each sequence (Table 7).
Reactions were performed and purified using the manufacturer’s recommendations.
After purification, samples were denatured by adding 16 uL of ABI Hi-Di Formamide or
TSR (Applied Biosystems, Foster City, CA) and incubated for 2 minutes at 95°C. The
samples were placed onto ice until they could be run on the sequencing instrument.
When necessary, internal primers were used to obtain a complete sequence for the

RAGI fragment (Table7).

Data Analysis

A complete description of sequence compilation and screening was presented in
the first chapter of this dissertation and will not be repeated here. Tests for mutational
site saturation, base compositional stationarity, synonymous codon bias, and GC content
on the current dataset were also presented in Chapter 1.

Phylogenetic analyses included a modified maximum parsimony analysis on the
dataset. Due to the large size of the dataset (279 sequences), it was necessary to employ
the Parsimony Ratchet method using the PAUPRat program (Nixon, 1999; Sikes and
Lewis, 2001). PAUPRat was run ten times, each run consisting of 200 iterations. The
shortest, most parsimonious trees from each run were combined and a consensus tree

was calculated. Evaluation of each internode was done by calculation of both bootstrap
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and jackknife supports in PAUP*4.0b10 (Swofford, 2003). Again, because of the large
size of the dataset, both jackknife and bootstrap evaluations were limited in their number
of rearrangements (per addition sequence replicate) to 25,000,000.

To determine the appropriate model of substitution for likelihood analyses,
MrModeltest (v2.2; Nylander, 2004) was used. The coding block for this calculation
was downloaded from http://www.csit.fsu.edu/~nylander/MrModelblock and was placed
at the end of the nexus datafile. The dataset was then executed in PAUP*4.0b10
(Swofford, 2003). The resulting ‘mrmodel.scores’ file was then run in the
MrModeltest2 program (Nylander, 2004). The output file from this contained the most
appropriate model of substitution for the dataset (Ronquist and Huelsenbeck 2003).

Maximum likelihood analyses were run using the GARLI program (Zwickl,
2006; version 0.94). This program uses the General Time Reversable (GTR) model of
nucleotide substitution with gamma distributed rate heterogeneity and an estimated
proportion of invariable sites (GTR+I+G). In order to ensure the best log likelihood
(InL) values were obtained, 10 independent runs of the likelihood analysis were
performed per the author’s recommendations (Zwickl, pers. comm.). A starting
topology was used because of the large size of the dataset to maximize success of

finding the best log likelihood (InL.) value (Zwickl, 2006).

Results
This investigation includes 279 sequences of the RAG1 gene. This included 180

percoid sequences from 173 different species. Seventy of the 79 families of the
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Percoidei described by Nelson (2006) were included. The resulting dataset includes
1431 characters of the RAG1 gene, of which 1085 were parsimony informative.

Insertions and deletions, although not common, were found in the dataset. A
three base insertion was found approximately 400 bases into the sequenced region of the
RAGTI gene in both species of the family Lobotidae (Datnioides microlepis and
Datnioides quadrifasciatus). One codon (3 base) deletions were found in the same
region in Plesiops cephalotaenia, Diodon hystrix, Takifugu rubripes, Sphoeroides
dorsalis, Parosphromenus deissneri, Makaira nigricans, Uranoscopus albesca, and in
all included taxa from the families Apogonidae, Holocentridae, Carangidae, Nandidae,
Leiognathidae, Nematistiidae, and Mullidae. Two codon (6 base) deletions were seen in
all three species of the anabantoid genus Trichogaster (Osphronemidae).

The maximum parsimony analysis using the parsimony ratchet method in
PAUPRat (Nixon, 1999; Sikes and Lewis, 2001) resulted in 167 most parsimonious
trees, each with a total length of 16,443 steps (CI=0.170; HI=0.830; RI=0.532;
RC=0.091). Both bootstrap and jackknife supports have been plotted on the 50%
majority rule consensus tree created from the most parsimonious tree set (Figures 17-
22). Bootstrap and jackknife supports below 50% were omitted. Those branches with

labels in bold text include multiple taxa collapsed into a single branch.
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e 1 @ifOrmes
100

100 . .
— Beryciformes Holocentridae

~2. 1 .abroidei Labridae
100

= (Gerreidae Eucinostomus

100

Fig 17. Maximum parsimony consensus tree of 167 most parsimonious trees. Tree
statistics include: total length = 16,443 steps, C1=0.170, HI=0.830, RI=0.532, and
RC=0.091. Nodal supports include both bootstrap (top value) and jackknife (bottom
value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed. Groups I-V described in the following figures.
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— Gerreidae Gerres Diapterus
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Moronidae
100

— Group I

Group 11

— Group II1
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— Group V

= Acanthuroidei Ephippidae
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b Drepanidae

190, Acanthuroidei Acanthuridae
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% Acanthuroidei Siganidae
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Leiognathidae

12 Lobotidae
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100

o Malacanthidae

Emmelichithyidas

100

o Sciaenidae

Dinolaestidas

Callanthiidae

__;j_ Haemulidae + Inermiidae

Dinopercidae

Fig 18. Group I. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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84 Polyprionidae
56

— 100 pempheridae
60 100

55

100 Glaucosomatidae
100

Pentacerotidag

Banjosidas

Monodactylidas

1% girrhitidae
69 100
66

Pholidichthyioidei

Acropomatidas

Trachinaidei Uranoscopidae

Fig 19. Group II. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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—__ Oplegnathidae

Terapontidae Terapon Mesopristes

Kuhliidae

71
72 Kyphosidas Microcanthus

Kyphiosidae Kyphosus

100
100

Dichistiidae

Gobioidei

Maotothenioidei

Pearcidae

Serranidae

Gasterosteiformes

Scorpaeniformes Triglidag

—— Kyphosidae Meoscorpis

Arripidae

Zoarcoidei + Ostracoberycidae

Toxotidae

—— Apogonidae

L Epigonidae

Trachinoidei Pinguipedidae

Fig. 20. Group III. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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Group

Elassomatoidei

ﬁ

Cemrarchidae

Cheitodactylidae

Chironermidas | V-A

Apledactlidas

b Enoplasidas

Ferzichthyidas Bustockia

L Percicntidas Dadapsis

Latrigae

Pomatomidae

Stiomatesidei Stromatels

teosienidzl I V- B

Caristiidae

Scombruidet

et

Bramidas

Scamirolabiaceidsi

Synbranchiformes
l:|——-— Labreidei Embintotidas
Plasinpidas Plasmps
‘i—l: Channoldei
Nandidae

mes +

e Mttt

IV-C
Caltisnymolas Callionymus

Gobiesocoidel
Labroe Sichligas

Blannigigei Blanniidar

|: Cpistopnathidas
Srammatidas

Labroidej F

Plesiopidae Trachnops
Pseudochromidas

i—'l{ Polynemidas
Flguronectiformas Soleldas

Scombroidet Xiphiidae + Istiophoridasg

-

Sphyraenidae
[ Sphy
S

B i IV-D

Latias

- Coryphaenidas

Fig. 21a. Group IV. Bold labels indicate multiple taxa are included in that group and

have been collapsed. Figures 21b-e include nodal supports for clades. Unreadable taxa
can be seen in the following figures (21b-¢).
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Percichthvidae Gadopsis

114

Elassomatoidei

Centrarchidae

— 100 gheilodactylidae

100

Chironemidas
95

Aplodactylidas

Enoplosidae

Fercichthyidae Bostockia

Fig. 21b. Group IV-A. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that

group and have been collapsed.
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100 ) atridae
100

100
100

Pomatomidae

90
87 100
’ 100

Scombroidei Trichiuridae

Stromatenidei Stromateus

80
74

= Stromatecidel Nomeidae Ariommaticlae

lcosteoidsi
67
68

Caristiidas

__.Z__ Scombroidei Scombridae

Bramidae

Scombrolabracoidei

Fig. 21c. Group IV-B. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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63

71

synbranchiformes

100
100

64

63

Labroidei Embiototidae

Plesiopidae Plesiops

Anabantoidei Helostomatidae

64
63
100
100
92
85

100

Channoidei

Nandidae

Atheriniformes + Beloniformes
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Fig. 21d. Group IV-C. Nodal supports include both bootstrap (top value) and jackknife

(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%

bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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Fig. 21e. Group IV-D. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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Fig. 22. Group V. Nodal supports include both bootstrap (top value) and jackknife
(bottom value) inferences. Nodes lacking numbers indicate values with less than 50%
bootstrap/jackknife support. Bold labels indicate multiple taxa are included in that
group and have been collapsed.
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The general time reversible plus proportion invariant with gamma distribution
(GTR+I+G) model of evolution was found to be the best substitution model for the
dataset using MrModeltest v2.2 (Nylander, 2004). This made modifications to the
GARLI likelihood algorhithm setup files unnecessary, as the default model of
substitution of the program is the same. The maximum likelihood analyses resulted in a

best log likelihood value of -81469.25958 after 10 runs (Figures 23-27).

Discussion

In the maximum parsimony and maximum likelihood analyses, the suborder
Percoidei is non-monophyletic, although the monophyly of the ingroup taxa included in
this study (the Percomorpha, composition sensu Johnson and Patterson, 1993) is
supported in both analyses (Figures 17-27). Bootstrap and jackknife nodal support for
the ingroup percomorph clade is 100% (Figure 17). Johnson’s (1993) statement that the
Percoidet, the largest and most diverse suborder of fishes, is undoubtedly polyphyletic is
supported with these data. This investigation does not resolve a monophyletic
Moronoidei and Percoidei (sensu Smith and Craig, 2007).

Maximum parsimony and maximum likelihood analyses showed some
similarities for this investigation. However, tree topology differs for many interfamiliar
relationships. Monophyly of individual families and many of their interrelationships
show a strong similarity between the parsimony and likelihood analyses. Although a
significant number of novel relationships resolve in these analyses, many family level

relationships show some homology to previous reports in the literature. The levels of
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Zeiformes

Beryciformes Holocentridae

Callionymoidei Synchiropus
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Kurtoidei
Scorpaeniformes Platycephalidae

— Epigonidae

~ Apogonidae
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Sillaginidae
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~ Group L2

Fig. 23. Tree resulting from the maximum likelihood analysis using the GARLI
program and the GTR+ I + G model of evolution. Groups in bold include multiple taxa
and have been collapsed. '
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Cheilodactylidae

Chironemidas
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Enaplosidas
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Fig. 24. Group L1. Tree resulting from the maximum likelihood analysis using the
GARLI program and the GTR+ I + G model of evolution. Groups in bold include
multiple taxa and have been collapsed.
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Gerreidae
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Fig. 25. Group L2. Tree resulting from the maximum likelihood analysis using the
GARLI program and the GTR+ 1 + G model of evolution. Groups in bold include
multiple taxa and have been collapsed.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Echeneidae
__—’ Rachycentridas
Synbranchiformes
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Channcidei
Nandidae :
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Carangidae
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Fig. 26. Group L3. Tree resulting from the maximum likelihood analysis using the
GARLI program and the GTR+ I + G model of evolution. Groups in bold include
multiple taxa and have been collapsed.
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Latridae

Scombroidei Trichiuridae

Pomatomidae
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leostagidei

b Carastiidag

— Stromateoidei Psenes Ariomma

—__Secombroidei Scombridae

Bramidae

Fig. 27. Group L4. Tree resulting from the maximum likelihood analysis using the
GARLI program and the GTR+ I + G model of evolution. Groups in bold include
multiple taxa and have been collapsed.
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nodal support are low for most of the larger clades in the maximum parsimony analysis,
excluding the immediate family-level groups. Reasons for this are discussed in Chapter
I of this dissertation and will be noted again at the end of this discussion.

The following discussion presents individual family relationships for the
Percoidei and compares the relevant relationships to prior published records on the
families and their relationships. For clarity, they are not presented in phylogenetic
order. In general, they instead follow the order they are shown in the maximum
parsimony analysis (Figures 17-22) in a “top to bottom” fashion. Nodal supports
reported are for the clades reported in the parsimony analyses only. Support values for
percoid families with multiple taxa/sequences included in this study are listed in Table 8.

The Lobotidae are found sister to a group containing the Leiognathidae and the
acanthuroid family Siganidae in the maximum parsimony analysis, but without any
nodal support (Figure 17). The maximum likelihood analysis places the Lobotidae as
sister to a large group of percomorphs (Figure 25). These results do not agree with
Smith and Craig (2007) who found the Lobotidae sister to the Moronidae. The
Leiognathidae are found sister to the Chaetodontidae in the maximum likelihood
analysis (Figure 25). Previous work placed the leiognathids in a clade containing the
Platycephalidae, Bramidae, Priacanthidae, and other percomorph taxa (Springer and
Orrell, 2004).

The Drepaneidae are sister to the acanthuroid family Ephippidae in both analyses
(Figure 17; Figure 25). Parsimony analyses show this relationship with 75% bootstrap
and 75% jackknife nodal support. Previous work has found the Drepaneidae sister to the

ephippids, although some have plaged the Drepaneidae in a clade with the
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Pomacanthidae and Chaetodontidae (Greenwood et al., 1966; Holcroft, 2004; Smith and
Wheeler, 2006; Tyler et al., 1989). Others have postulated that the Drepaneidae should
be placed within the suborder Acanfhuroidei (Tang et al., 1999). Although this study
finds the Drepaneidae sister to the Ephippidae, it does not support its placement within
the Acanthuroidei, as the suborder resolves as polyphyletic in all analyses (see Chapter I
of this dissertation).

The Moronidae are sister to a large group of percomorph taxa in the maximum
parsimony analysis (Figure 17). Likelihood results find the Moronidae sister to the
Malacanthidae ‘(Figure 25). Previéus studies have shown the moronids in a clade
containing the Kuhliidae, Lutjanidae, Toxotidae, Ambassidae, and Centrolophidae
(Springer and Orrell, 2004). Others have described a relationship between the
percichthyid Howella and the Moronidae (Smith and Wheeler, 2006).

The Sillaginidae and Gerreidae are basal percomorphs in the maximum
parsimony analysis, and the gerreid taxa are paraphyletic (Figure 17). In the maximum
likelihood analysis, the Gerreidae are sister to the clade containing the sparoid fishes and
the Callanthiidae (Figure 25). The Sillaginidae are sister to the Dinolestidae in the
likelihood analyses (Figure 23). In the parsimony trees, the Sciaenidae are found sister
to a clade containing the Dinolestidae and the Callanthiidae (Figure 18). In contrast to
this study, previous investigations have shown the Sillaginidae in a clade containing the
Percidae and the gobioid family Rhyacichthyidae (Springer and Orrell, 2004). Smith
and Craig (2007) found the Sillaginidae in a clade with the Callanthiidae, Mullidae, and

the scorpaeniform Dactylopteridae.
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Percoid families with multiple taxa/sequences included in this study and their
respective nodal supports in the maximum parsimony analysis.

Nodal Support (%
Percoid Family Number of taxa included bootstrap / %
jackknife)
Sparidae (incl.
Centracanthidae 25 96/94
Lethrinidae 11 100/99
Nemipteridae 10 100/100
Nandidae (incl. Badidae) 8 100/100
Haemulidae (incl.
Inermiidae) 6 73/77
Lutjanidae (incl.
Caseionidae) 6 100/100
Gerreidae 4 not monophyletic
Leiognathidae 4 100/100
Ambassidae 3 100/99
Apogonidae 3 100/100
Carangidae 3 100/100
Centrarchidae 3 100/100
Kyphosidae 3 not monophyletic
Malacanthidae 3 100/100
Moronidae 3 100/100
Mullidae 3 <50%/<50%
Pomacanthidae 3 92/89
Serranidae 3 87/84
Arripidae 2 99/96
Cepolidae 2 100/100
Chaetodontidae 2 93/96
Cheilodactylidae 2 100/100
Cirrhitidae 2 100/100
Coryphaenidae 2 100/100
Echeneidae 2 100/100
Glaucosomatidae 2 100/100
Kuhliidae 2 100/100
Latridae 2 100/100
Lobotidae 2 100/100
Pempheridae 2 100/100
Percichthyidae 2 not monophyletic
Percidae 2 100/100
Plesiopidae 2 not monophyletic
Polynemidae 2 100/100
Polyprionidae 2 64/56
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Table 8 (continued)

Nodal Support (%
Percoid Family Number of taxa included bootstrap / %
jackknife)
Priacanthidae 2 100/100
Pseudochromidae 2 100/100
Sciaenidae 2 100/100
Sillaginidae 2 100/100
Terapontidae 2 not monophyletic
Toxotidae 2 100/100
Nematistiidae 1 (2 segs. incl.) 100/100
Oplegnathidae 1 (2 segs. incl.) 100/100
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Greenwood et al. (1966) included the Dinolestidae, along with the Epigonidae, in
the Apogonidae. Smith and Wheeler (2006) found the Gerreidae sister to the Sciaenidae
in their molecular investigation, unlike the results seen here. Chen et al. (2007) find a
well-supported, monophyletic Gerreidae at an intermediate percomorph position and
find an affinity of the gerreids to the Labridae and Scaridae. This is somewhat
congruent with this investigation, which finds the Labridae sister to a paraphyletic
Gerreidae in the maximum parsimony analysis (Figure 17). Likelihoodbplaces the
Gerreidae as an intermediate percomorph, but do not find it near the placement of the
Labridae (Figure 24). In contrast to this work, Smith and Wheeler (2006) describe the
Dinolestidae in a group containing the Polyprionidae, Percichthyidae, Pentacerotidae,
and Moronidae.

The Malacanthidae is found sister to the Emmelichthyidae in the parsimony
analysis in a clade with less than 50% nodal support (Figure 18). Smith and Wheeler
(2006) found the Malacanthidae sister to the Lutjanidae and this group sister to the
Moronidae in their investigation. The Emmelichthyidae are sister to the Sciaenidae in
the likelihood analysis (Figure 25). The Sciaenidae are also reported as sister to the
Centrogeniidae (Smith and Craig, 2007).

The Dinopercidae are found sister to a clade containing the Haemulidae plus the
Inermiidae (73% bootstrap, 77% jackknife) in both the maximum parsimony and
maximum likelihood analyses (Figure 18, Figure 25). The haemulid-inermiid
relationship is supported by Nelson (2006) who noted a close relationship between these
two groups. The dinopercid-haemulid-inermiid relationship has less than 50% nodal

support in the parsimony analysis.
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The Pempheridae are sister to the Glaucosomatidae in both analyses with
moderate to weak nodal support seen in the parsimony analysis (60% bootstrap, 55%
jackknife; Figure 19, Figure 24). This clade is found within a group that has below 50%
nodal support and contains the Monodactylidae, Pentacerotidae, Banjosidae, and
Polyprionidae. Parsimony places the Acropomatidae within the sister clade to this
grouping (including other percomorph taxa) and likelihood places it as the immediate
sister to the clade containing the Polyprionidae, Banjosidae, Pentacerotidae,
Monodactylidae, Pempheridae, and Glaucosomatidae. Smith and Wheeler (2006) also
found the acropomatids in a group containing the Polyprionidae and Pentacerotidae, but
also included the Dinolestidae, Percichthyidae, and Moronidae.

Both maximum parsimony and maximum likelihood analyses place the
Cirrhitidae as sister to the perciform suborder Pholidichthyoidei (Figure 19, Figure 25).
Nodal support for this relationship is moderate (69% bootstrap, 66% jackknife). The
Cirrhitidae are sister to the percichthyid genus Bostockia in a molecular investigation of
toxin producing fishes (Smith and Wheeler, 2006).

The parsimony and likelihood analyses find a clade containing the Dichistiidae,
Kyphosidae (minus the genus Neoscorpis), Kuhliidae, Oplegnathidae, and Terapontidae
(Figure 20, Figure 24). Nodal supports for this larger grouping in the parsimony
analysis are below 50%, however, the internal groupings show some weak to moderate
support (see Figure 4). The Kyphosidae, in both analyses, are polyphyletic with the
inclusion of Neoscorpis. Neoscorpis is found sister to a clade containing the Toxotidae,
Arripidae, Zoarcoidei + Ostracoberycidae, Apogonidae, Epigonidae, and the trachinoid

Pinguipedidae in the maximum parsimony analysis (bootstrap and jackknife support
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below 50%:; Figure 20). Likelihood results do not include the Apogonidae and
Epigonidae in this clade, but place them in a group sister to other percomorphs,
including the suborder Kurtoidei (Figure 23). The apogonid-epigonid relationship
shows strong nodal support (99% bootstrap, 99% jackknife). The relationship between
the Dichistiidae and the Arripidae noted by Nelson (2006) is not supported by this
investigation. However, the connection between the Dichistiidae and the Kyphosidae
was also seen by Smith and Wheeler (2006). The placement of the Apogonidae and the
Kurtoidei in closely related clades within the likelihood analysis of this study is
supported by Johnson (1993) who noted two major shared characteristics of the groups:
the dorsal gill arch elements and the filaments around the micropyle of their eggs.

The Percidae are sister to a clade containing the Notothenioidei and the
Gobioidei in the parsimony analysis and as sister to the Notothenioidei in the likelihood |
analysis (Figure 20, Figure 24). This grouping has below 50% nodal support in the
parsimony analysis. The Serranidae are found sister to a group containing the kyphosid
Neoscorpis clade and to the Gasterosteiformes + Triglidae (Scorpaeniformes) in the
maximum parsimony analysié. Nodal supports in the parsimony analysis for the
Serranidae are 87% bootstrap and 85% jackknife. Likelihood shows the Serranidae as
sister to the Gasterosteiformes plus the scorpaeniform Triglidae (Figure 24). Previous
studies have discussed the relationship between the Percidae and Serranidae and
scorpaeniform taxa (Smith and Wheeler, 2004; Smith and Wheeler, 2006; Smith and
Craig, 2007). Smith and Wheeler (2004) did not find the Serranidae as monophyletic in
their investigation of the Scorpaeniformes, with the family resolving in two clades, both

as paraphyletic to large groups of percomorphs. The results of Smith and Craig (2007)
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suggest a monophyletic Percidae and recommend taxonomic revision of the Serranidae.
The lack of 100% nodal support at the family level for the Serranidae seen in this
investigation suggests that inclusion of only three serranid taxa in this investigation does
not provide an adequate sampling to test the monophyly of the family.

Both parsimony and likelihood analyses find the Centrarchidae sister to the
Elassomatoidei (Figure 21b, Figure 24). Nodal supports in the parsimony analysis are
below 50% for this clade. The Centrarchidae + Elassomatoidei clade is sister to a clade
containing the Cheilodactylidae, Chironemidae, Aplodactylidae, Eﬁoplosidae, and the
Percichthyidae in both analyses. The phyletic sequence (Cheilodactylidae,
(Chironemidae + Aplodactylidae)) is supported with 99% bootstrap and 100% jackknife
support. Also, the relationship between the Chironemidae and the Aplodactylidae shows
strong nodal support (95% bootstrap, 93% jackknife). The family Percichthyidae
resolves as paraphyletic in the parsimony analysis and monophyletic in the likelihood
analysis. The disputed relationship of the Centrarchidae and the Elassomatoidei is
shown in both parsimony and likelihood analyses. This investigation, although lacking
nodal support in the parsimony analysis, supports the work of Greenwood et al. (1966)
but contradicts the studies of Johnson (1984; 1993) and the total evidence investigation
of Wiley et al. (2000) who refuted a relationship between the Centrarchidae and the
Elassomatoidei.

The Latridae, Caristiidae, Pomatomidae, and Bramidae are found in well
supported clade among scombroid, stromateoid, icosteoid, and scombrolabracoid taxa in
the maximum parsimony analysis (90% bootstrap, 87% jackknife support; Figure 21c¢).

The Latridae are the basal group of this clade, followed by the Pomatomidae. The
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Caristiidae are sister to the Icosteoidei (67% bootstrap, 68% jackknife) and the Bramidae
as sister to the scombroid family Scombridae (less than 50% nodal support). Likelihood
analyses find a similar clade, although the Pomatomidae are seen as sister to the
scombroid Trichiuridae (Figure 27). The relationship between the Pomatomidae and
scombroid taxa is also seen in a molecular investigation of scombroid and xiphoid clades
(Orrell et al., 2006). This study finds Pomatomidae to be the basal group of the
Scombroidei.

The Plesiopidae are polyphyletic in the parsimony and likelihood analyses.
Plesiops 1s sister to the labroid Embiotocidae and Trachinops as sister to the
Mugiliformes and the labroid Pomacentridae in the maximum parsimony tree, both
relationships having less than 50% nodal support (Figure 21d). Likelihood places
Trachinops 1n a similar clade, but presents Plesiops as sister to a large group of
percomorph taxa (Figure 26). The polyphyly of the plesiopids is not seen in previous
work (e.g. Smith-Vaniz and Johnson, 1990) and warrants further investigation in future
studies.

The Nandidae, including the subfamilies Badinae and Nandinae, are found sister
to suborder Channoidei in both parsimony and likelihood analyses (Figure 21d, Figure
26). Nodal supports for this relationship in the parsimony analysis are weak (64%
bootstrap and 63% jackknife). These two groups are sister to anabantoid taxa in both
trees, although the parsimony results do not show the anabantoids as monophyletic (see
Chapter I for possible explanations). Maximum parsimony shows weak to moderate
nodal support for this clade also (63% bootstrap, 71% jackknife). Previous work has

described the Badinae and Nandinae in separate families (i.e. the Badidae and Nandidae,
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e.g. Ruber et al., 2004a). This work supports the close relationship between the two
groups (100% nodal support in the parsimony analysis) and supports the morphological
findings of Springer and Orrell (2004) who find a close relationship between the
subfamilies (sensu Nelson, 2006).

The Grammatidae are found sister to a clade containing the Opistognathidae and
the blennioid family Blenniidae in the parsimony analysis (less than 50% nodal support)
and as sister to the Opistognathidae, and suborders Gobiesocoidei and Blennioidei in the
likelihood analysis (Figures 21d, Figure 26). Although in different larger groupings, the
relationship between the Grammatidae and the Opistognathidae is also found bySpringer
and Orrell (2004) and in molecular investigations (Smith and Wheeler, 2006; Smith and
Craig, 2007).

Maximum parsimony presents the Pseudochromidae as sister to the Ambassidae
(Figure 21d). This relationship has less than 50% nodal support. The likelihood finds
the Ambassidae éister to the labroid Embiotocidae and the Pseudochromidae sister to the
labroid Pomacentridae, Mugiliformes, and the plesiopid Trachinops (Figure 26). Others
have reported the Pseudochromidae in a clade with the Chaenopsidae and Blenniidae
(Smith and Craig, 2007).

The threadfins, family Polynemidae, are found in a clade containing
pleuronectiform taxa in the maximum parsimony analysis (Figure 21¢). This grouping
has nodal supports of less than 50%. Likelihood places the polynemids in a clade that
contains not only pleuronectiform taxa, but the scombroid family Sphyraenidae as well
(Figure 26). The relationship between the Polynemidae and the Sphyraenidae supports

the work of Gosline (1962; 1968; 1971) who noted an association between these two
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families. The relationship between the polynemids and the Sciaenidae postulated by
Freihofer (1978), de Sylva (1984) and Johnson (1993) is not supported in this
investigation.

Unlike the likelihood analysis, which finds the carangoid (sensu Johnson, 1993)
fishes in two separate groups (Figure 26), the maximum parsimony analysis contains a
clade with the phyletic sequence Coryphaenidae + (Carangidae + (Rachycentridae +
Echeneidae)) (Figure 21e). This clade shows weak jackknife support (54%) and less
than 50% bootstrap support. The suggestion of Johnson (1993) to place the Carangidae,
Rachycentridae, Echeneidae, Nematistiidae, and Coryphaenidae in a separate suborder
(the Carangoidei) is not clearly supported in this investigation. The Nematistiidae are
not found with the other putative carangoid families in the parsimony analysis and
instead are found sister to other percomorph taxa including the percoid families Latidae
and Centropomidae and pleuronectiform and anabantoid taxa (Figure 21e). Strong
support is seen for the grouping of the Echeneidae and the Rachycentridae (92%
bootstrap and 92% jackknife) although nodal supports of the clade including these
fishes, the Carangidae and Coryphaenidae are less than 50%. Further testing that
includes a greater taxon sampling of the carangoid fishes should be performed to test the
monophyly of this putative suborder and its potential placement with respect to
scombroid taxa.

The percoid family Menidae is found sister to the scombroid Sphyraenidae in the
maximum parsimony analysis, and these families are in a clade that includes the
billfishes (Xiphiidae, Istiophoridae, suborder Scombroidei), the anabantoid family

Osphronemidae, other pleuronectiform taxa, and the percoid families Nematistiidae and
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the Latidae plus the Centropomidae (Figure 5e). Nodal supports for these groupings are
less than 50%. Likelihood analyses find a similar clade but place the Latidac,
Centropomidae, Menidae, Nematistiidae, Coryphaenidae, Carangidae, and the
scombroid Istiophoridae and Xiphiidae sister to the group containing the Polynemidae,
Sphyraenidae, and pleuronectiform taxa (Figure 26). See Chapter I of this dissertation
for possible explanations for the polyphyly of the pleuronectiform and anabantoid taxa
included in this dataset.

Parsimony analysis finds the Priacanthidae sister to the acanthuroid family
Scatophagidae and the Cepolidae sister to the suborder Caproidei. These two clades are
sister to the Tetraodontiformes, but this relationship has less than 50% nodal support
(Figure 22). The Cepolidae are sister to the Tetraodontiformes and the acanthuroid
Siganidae and the Priacanthidae as sister to the acanthuroid Scatophagidae plus the
suborder Caproidei in the likelihood analysis (Figure 25). Contrasting this study,
Springer and Orrell (2004) found the Priacanthidae in a clade containing the
Platycephalidae, Leiognathidae and other non-percoid taxa.

The Chaetodontidae are in a clade containing the Pomacanthidae, Lethrinidae,
Lutjanidae, Sparidae, Nemipteridae, Mullidae, and the callionymoid Synchiropus in the
maximum parsimony analysis (Figure 22). This larger clade shows less than 50% nodal
support. Likelihood analysis places the Chaetodontidae as sister to the Leiognathidae
and these taxa as sister to the Pomacanthidae and the Acanthuridae (Figure 25). The
likelihood analysis shows some similarities to prior work, as others have described the
Chaetodontidae closely related to acanthuroid taxa (e.g. Chen et al., 2003; Holcroft,

2004; Holcroft, 2005). Agreeing somewhat with the pomacanthid-chaetodontid
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relationship seen here, Tyler et al., (1989) used morphological characters and inferred
the Chaetodontidae in a clade containing the Pomacanthidae and the Drepaneidae.

The sparoid fishes (Sparidae, Centracanthidae, Lethrinidae, and Nempiteridae)
are in a clade containing the Chaetodontidae, Pomacanthidae, Lutjanidae, Mullidae, and
the callionymoid Synchiropus in the maximum parsimony analysis (Figure 22). Again,
these groupings show less than 50% nodal support. The Sparidae (including the
Centracanthidae) are sister to the Nemipteridae, and these taxa sister to the
Pholidichthyoidei plus the Cirrhitidae in the likelihood analysis. These fishes are then in
a larger clade with the Lutjanidae + Caesionidae and the Lethrinidae (Figure 25).
Relationships of the sparoid families are discussed in further detail in the next chapter of
this dissertation.

Both maximum parsimony and maximum likelihood anlayses inferred similar
topologies in many cases in this study. However, differences are seen in many of the
interfamilial relationships between the two analyses. Mid-level nodal support for the
parsimony tree, 1.e. the “spine” of the tree, is low (below 50%) for most parsimony
relationships. Support indices in the maximum parsimony analysis were strongest at the
series level (Percomorpha) and for individual families included in the study. Many of
the families of the Percoidei were found with 100% nodal support (Table 8). Thirty-
three percoid families with multiple taxa included in this investigation were found with
greater than 90% nodal support. Four percoid families with multiple taxa/sequences
were found with less than 90% nodal support and five families were found to be
polyphyletic, (Table 8). Therefore, there is potential for the use of RAG1 at the

intrafamilial level.
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These differences in the parsimony and likelihood analyses and low nodal
support indices in the parsimony analysis could be due to a variety of factors. First, this
could be an issue of inadequate taxon sampling. This work utilizes 279 sequences of
percomorph taxa, including 180 sequences from the Percoidei representing nearly 90%
of the families in the suborder. This represents the largest sampling of percoid families
in any molecular anlysis to date. Adding more taxa so that all families are represented
with at least two species, and adding species so that 100% coverage of putative families
may resolve some inconsistencies between maximum likelihood and parsimony
analyses. However, it is established that the limits of most individual families with the
Percoidei are fairly well defined (Johnson, 1993) and adding these taxa may not
substantially resolve this using the RAG1 gene alone. The second possible reason for

- Inconsistencies between analyses is that the RAG1 gene could be insufficient for
resolving relationships at this phylogenetic level. The level of GC content at third codon
positions and the codon bias seen in some taxa in terms of their ENC value (see chapter I
of this dissertation) could distort phylogenetic signal. This distortion could be one of the
reasons, for example, that the pleuronectiform taxa do not resolve as a monophyletic
group. Issues with the genetic data could provide erroneous groupings and clades that
could be resolved with the addition of more molecular markers.

However, increasing the number of genetic markers may never resolve all
relationships among percoid families. Previous work investigating the relationships of
coelacanths, lungfish, and tetrapods have utilized over 40 genes and still failed to |

elucidate the relationship of these groups (Rokas and Carroll, 2006). Other studies
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involving vertebrates have used 20 nuclear genes and have failed to resolve the
relationships between the three orders of mammals (Rokas and Carroll, 2006).
Obviously not all relationships presented here are supported or conform to the
conventional wisdom of the evolutionary history these fishes. This study was not
designed to conclude studies of investigating interfamilial relationships of the Percoidei.
Recent work redefining the Percoidei by Smith and Craig (2007) limit the suborder to
few families and create the suborder Moronoidei, which includes many families
previously included in the Percoidei. Studies such as this work and the Smith and Craig
(2007) mvestigation clearly show the need for future large scale work investigating the
higher level systematics of the Perciformes, the Percoidei (and the Moronoidei), and all
taxa contained within these groups using multiple genes and morphological characters.
Although this work does not infer a monophyletic Moronoidei or Percoidei as defined by
Smith and Craig (2007), they state that taxonomic changes such as theirs are “the first
steps toward the resolution of the percomorph problem”. It is hoped that this
dissertation will also be a step toward the resolution of what Nelson (1989) described as
the bush at the top of the teleostean tree. With the data presented here as a basis, and the
addition of more molecular markers and the inclusion of a greater, more thorough
taxonomic sampling of percomorph taxa, especially a greater representation of the
Percoidei, a better understanding of the evolution of this group of fishes may eventually

be realized.
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CHAPTER 1V
INTERRELATIONSHIPS OF THE SUPERFAMILY SPAROIDEA USING

NUCLEAR AND MITOCHONDRIAL DATA

- Introduction

The putative percoid superfamily Sparoidea contains the families Nemipteridae,
Lethrinidae, Centracanthidae, and Sparidae (e.g. Carpenter and Johnson, 2002). The
sparoids include approximately 230 species of perciform fishes found primarily in
marine and estuarine waters (Nelson, 2006). The “sparoid” fishes were first recognized
by Akazaki (1962), who included the nemipterids, lethrinids, and sparids in the
“spariform” fishes. Nelson (2006) stated that further research that includes a more
complete sampling of the suborder Percoidei is necessary prior to formal recognition of
a monophyletic Sparoidea.

The family Nemipteridae includes five genera (Nemipterus, Parascolopsis,
Pentapodus, Scaevius, Scolopsis) and 64 species (Nelson, 2006). The nemipterids are
restricted to Indo-west Pacific tropical and subtropical marine systems (Nelson, 2006).

The sparoid family Lethrinidae includes tropical coastal fishes that primarily
occur in the Indo-west Pacific, with only Lethrinus atlanticus inhabiting the Atlantic
Ocean along the western coast of Africa (Nelson, 2006). The Lethrinidae is categorized
into two subfamilies: the Lethrininae and Monotaxinae (Carpenter and Allen, 1989).
The family consists of five genera: Gnathodentex (1 species), Gymnocranius (8 species),

Lethrinus (28 species), Monotaxis (1 species), and Wattsia (1 species) with 39 total
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species (Nelson, 2006; Carpenter and Randall, 2003). Previous work using cytochrome
b (cytB) data did not recover a monophyletic Lethrinidae (Lo Galbo et al., 2002).

The Centracanthidae are exclusively marine fishes that inhabit the eastern
Atlantic Ocean, including the Mediterranean, and the waters of South Africa (Nelson,
2006). These fishes are planktivorous and have a highly protrusible upper jaw (Nelson,
2006). The centracanthids are placed into two genera, the monotypic Centracanthus and
Spicara, with a total of eight species (Nelson, 2006). Jordan and Fesslér (1893)
considered the Centracanthidae members of the Sparidae. Regan (1913), Smith (1938),
and Johnson (1980) also noted a close relationship between the Centracanthidae and
Sparidae. Others have also noted affinities of the Centracanthidae and the Sparidae
(Carpenter and Johnson, 2002; Orrell et al., 2002).

The Sparidae are marine and brackish water fishes found in the Atlantic, Indian
and Pacific Oceans, and are rarely found in freshwaters (Nelson, 2006). The family
contains 33 genera placed in six subfamilies (the Boopsinae, Denticinae, Diplosinae,
Pagellinae, Pagrinae, and Sparinae) and includes approximately 115 species (Orrell et
al., 2002; Nelson, 2006). The monophyly of the subfamilies of the Sparidae is not
supported in all analyses using the mitochondrial cytB gene (Orrell et al., 2002). Both
morphological and molecular evidence has shown that the Sparidae is monophyletic
only with the inclusion of the Centracanthidae (Carpenter and Johnson, 2002; Orrell et
al., 2002).

Johnson (1980) described the sparoid fishes as a group of percoids that are
circumglobal in distribution occurring in néarshore waters of both tropical and

subtropical regions. He included the Lethrinidae, Nemipteridae, Sparidae, and
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Centracanthidae in this group. Johnson (1980) characterized this group as possessing
ctenoid or cycloid scales, and they typically have a scaly opercle and cheek (the
exception occurs in Lethrinus). The fishes Johnson (1980) characterized as sparoids also
have scales extending onto the caudal fin, lateral-line scales with a simple tube, and a
lateral line that is complete and not extending far onto the caudal fin. Other
morphological characteristics of the group include a moderate to small terminal mouth,
24 vertebrae (10+14), 7-15 epipleurals, and Variably protrusible premaxillaries (Johnson,
1980). Johnson (1980) also noted that these fishes lack a procurrent spur, have 3-5
hypurals, 6 infraorbitals, lack a supramaxillary, and the maxillary and premaxillary are
morphologically variable between the four families. Among other members of the
Percoidei, Johnson (1980) hypothesized a relationship between the Lutjanoidea,
Sparoidea, and Haemuloidea, although he found no support for this grouping as
compared to other percoids.

Early work investigating the sparoid fishes proposed the Nemipteridae are the
basal family of the group, and the Sparidae plus Lethrinidae are more derived (Akazaki,
1962). Johnson (1980) placed the lethrinids as sister to the nemipterids, and both groups
sister to the Sparidae + Centracanthidae. Carpenter and Johnson (2002) used 54
morphological characters to investigate the interfamilial relationships of the Sparidae,
Nemipteridae, Lethrinidae, and Centracanthidae. Their investigation supported the
monophyly of the Sparoidea, and infers the Nemipteridae sister to a group containing the
Lethrinidae and the Sparidae + Centracanthidae. This relationship is in agreement with

Akazaki’s (1962) interpretation of the group (Carpenter and Johnson, 2002).
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Orrell et al. (2002) used 1140 bases of the cytB gene from 40 members of the
Sparidae, 10 “closely related” species, 10 basal percoids, and two non-perciform
outgroup species to test the monophyly of the Sparoidea. They found the Lethrinidae
sister to the Sparidae in all analyses. Weighted parsimony produced the Nemipteridae
sister to the group containing the Lethrinidae and Sparidae. Orrell et al. (2002) did not

- support a relationship between the Nemipteridae and Lethrinidae previously proposed by
Johnson (1980). The cytB data showed marked saturation in third position substitutions
and this study only produces a monophyletic Sparoidea in a weighted nucleotide
phylogeny (Orrell et al., 2002).

Other investigations have also shown a lack of support for the monophyly of the
Sparoidea. Orrell and Carpenter (2004) used 16S rRNA and cytB nucleotide sequences
that resulted in a polyphyletic Sparoidea. Springer and Orrell (2004) found a clade with
the phyletic sequence Nemipteridae + ((Centracanthidae + Sparidae) + (Callanthiidae +
Lethrinidae)), making the Sparoidea monophyletic only with the inclusion of the
Callanthiidae. Smith and Wheeler (2006) did not place sparoid taxa in a monophyletic
group, although they have a Véry limited taxon sampling. They found the Sparidae
(Dentex) sister to Caproidei. The Lethrinidae were found sister to the Nemipteridae,
although this group was not near the Sparidae-Caproidei group in this multi-gene
phylogeny (Smith and Wheeler, 2006).

The putative families of the superfamily Sparoidea have traditionally been placed
within the perciform suborder Percoidei, but their monophyly and placement among the
78 families of this group is uncertain (Nelson, 1994; Nelson, 2006). Also, no thorough

attempts have been made to diagnose a monophyletic Percoidei (Johnson, 1993). With
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conflicting and inconclusive investigations clouding the evolutionary history of this
group of fishes, the goal of this study is to test the monophyly of the superfamily
Sparoidea and the relationships between the individual families within the group. This
~ work presents a molecular investigation of the Sparoidea including data from both
nuclear recombination activating gene 1 (RAG1) and the mitochondrial cytB gene. A

combined analysis of the two genes is also presented.

Materials and Methods

A total of 104 perciform species are represented in this investigation. This
includes 56 meml;ers of the pufative sparoid superfamily (four Centracanthidae, eleven
Lethrinidae, twenty Nemipteridae, and twenty one Sparidae; Table 9). Outgroups to the
putative sparoids for this study include members of the Perciformes and
Pleuronectiformes. Perciform groups include the Percoidei, Anabantoidei, Caproidei,
and Scombroidei. These were chosen based on availability of cytB sequences in relation

- to the RAG1 dataset.

Methods for generation of the RAG1 sequences have been described in the two
previous chapters of this dissertation and they will not be repeated here. Cytochrome b
sequences were obtained from the Molecular Systematics Laboratory at Old Dominion
University (Logalbo and Carpenter, 2002; Sliter, 2004; Semcheski, unpublished thesis
data) or from Genbank (e.g. Reed et al., 2001; Orrell et. al., 2002; Orrell and Carpenter,
2004).

Cytochrome b and RAG]1 datasets were analyzed individually for mutational site

saturation, base compositional stationarity, and GC nucleotide content. Mutational site
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Table 9

Taxon sampling for the Sparoidea investigation. Included is either voucher information
or Genbank accession information for each species.

Family Species Cytochrome b RAGI1 Combined
Arripidae Arripis trutta AB205474 CSIRO-H-3856-01 XX
Caproidae Antigonia capros AP002943 AY308785 XX
Alectis
Carangidae alexandrinus AF363738 ODU-3168 XX
Caranx hippos AY050720 ODU-3169 XX
Centrarchidae  Lepomis cyanellus AY115974 RAG-Megadataset XX
Lepomis
macrochirus AB167815 ODU-3180 XX
Micropterus
salmoides DQ451323 ODU-3181 XX
Channidae Channa marulia AY763771 AY763787 XX
Parachanna
obscura AY763772 AY763788 XX
Citharus
Citharidae linguatula AY164466 RAG-Megadataset XX
Coryphaena D. Reed, collector/
Coryphaenidae hippurus AY895015 voucher XX
Echeneis
Echeneidae naucrates AY050763 0ODU-3184 XX
Haemulidae Haemulon sciurus AF240747
' Plectorhinchus Mahon Photo
macrolepis Voucher
Inermiidae Inermia vittata KU T-329
Kuhliidae Kuhlia mugil AY116003 USNM 336646 XX
Latidae Lates calcarifer DQ090955 0ODU-3197 XX
Lutjanidae Lutjanus analis RAG-Megadataset
Lutianus
decussatus AF240750
Mahon Photo
Lutjanus dentatus Voucher
Pinjalo pinjalo 0ODU-3072
Symphorus Semcheski, ’
nematophorus unpubl. No voucher XX
Dicentrarchus P. J. Unmack,
Moronidae labrax X81566 collector/ voucher XX
Morone
americanus AF240744
Morone chrysops AF240745 AY308767 XX
Mullidae Mullus surmuletus RAG-Megadataset
Upeneus
moluccensis ODU-3126
Upeneus
sulphureus ODU-3125
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Table 9 (continued)
Family Species Cytochrome b RAGI1 Combined
Nandidae ‘Badis assamensis AY330937 AY330966 XX
Badis corycaeus AY330945 AY330969 XX
Badis kanabos AY330946 AY330970 XX
Badis siamensis AY330955 AY330975 XX
Dario dario AY330958 AY330977 XX
Dario hysginon AY330962 AY330978 XX
Osphronemidae Betta splendens AF519689 AF519728 XX
Macropodus
opercularis AF519698 AF519737 XX
Malpulutta kretseri AF519700 AF519739 XX
Parosphromenus
deissneri AF519701 AF519740 XX
Pseudosphromenus
cupanus AF519699 AF519738 XX
Trichogaster
chuna AF519696 AF519735 XX
Trichogaster leerii AF519695 AF519734 XX
Trichogaster
trichopterus AY763759 ODU-3186 XX
Trichopsis vittata AF519697 AF519736 XX
Etheostoma
Percidae caeruleum DQ465226 AY430226 XX
Perca flavescens DQ451358 AY308768 XX
Pomatomus
Pomatomidae saltatrix AF143199 No voucher XX
Rachycentron
Rachycentridae canadum AF311947 ODU-3193 XX
Leiostomus
Sciaenidae xanthurus ODU-3176
) Micropogonias
undulatus ODU-3182
Sphyraena
Sphyraenidae sphyraena RAG-Megadataset
Centracanthus
Centracanthidae cirrus ODU-3133
Spicara alta AF240738 ODU-2811 XX
Spicara flexuosa ODU-3148
Spicara maena AF240737 ODU-3134 XX
Gymnocranius
Lethrinidae elongatus AF381260 ODU-3202 XX
FMNH-BUSO03-
Lethrinus atkinsoni AF381255 040 XX
Lethrinus
atlanticus AF381264 ODU-3204 XX
Lethrinus
haematopterus USNM 006364
Lethrinus harak AF381258 ODU-3042 XX
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Table 9 (continued)
Family Species Cytochrome b RAGI1 Combined
Lethrinus lentjan AF381267 ODU-3060 XX
Lethrinus
obsoletus AF381271 ODU-3043 XX
Lethrinus
olivaceus AF381252 ODU-3190 XX
Lethrinus ornatus AF240751
Lethrinus
xanthochilus USNM 349306
Monotaxis
grandoculis MIN0017-8
Nemipterus
Nemipteridae Jjaponicus Sliter, 2004 ODU-3163 XX
Nemipterus
marginatus AF240754 ODU-3104 XX
Nemipterus
nematopus Sliter, 2004
Nemipterus peronii Sliter, 2004
Nemipterus
vitiensis Sliter, 2004
Parascolopsis FMNH-BUSO03-
eriomma Sliter, 2004 307 XX
Parascolopsis
eriomma_2 Sliter, 2004
Parascolopsis
tanyactis Sliter, 2004
Pentapodus
bifasciatus ODU-3031
Pentapodus FMNH-BUS03-
setosus Sliter, 2004 256 XX
Pentapodus
trivittatus Sliter, 2004
Scolopsis affinis ODU-3030
Scaevuis millii Sliter, 2004
Scolopsis
bilineatus Sliter, 2004
Scolopsis ciliata Sliter, 2004 ODU-3049 XX
Scolopsis ciliate 2 ODU-3049
Scolopsis
taenioptera ODU-3091
Scolopsis ciliatus AF240753
Scolopsis lineatus Shiter, 2004
Scolopsis
margaritifer Sliter, 2004
Scolopsis vosmeri Sliter, 2004 ODU-2827 XX
Sparidae Argyrops spinifer AF240717 ODU-2814 XX
Boops boops X81567 0ODU-2912 XX
Boopsoidea
inornata AF240711 ODU-2791 XX
Calamus calamus BCA-0032
Cheimerius nufar AF240707 0ODU-2933 XX
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Table 9 (continued)
Family Species Cytochrome b RAGI1 Combined
Chrysoblephus
anglicus No voucher
Diplodus
bermudensis AF240722 ODU-2815 XX
Lagodon
rhomboides . AF240726 ODU-3175 XX
Lithognathus
mormyrus AF240712 ODU-2784 XX
Oblada melanura AF240701 No voucher XX
Pachymetopon
grande ODU-2909
Pagellus
erythrinus ODU-2841
Pagrus auriga AF240728 ODU-2786 XX
Pagrus
caeruleostictus ODU-3027
Pagrus pagrus AY439119 ODU-3188 XX
Pagrus pagrus ODU-3188
Rhabdosargus
holubi No voucher
Sarpa salpa AJ319812 ODU-3203 XX
Sparus aurata AF240735 RAG-Megadataset XX
Stenotomus
chrysops AF240736 VIMS VA1-00057 XX
Virididentex ODU-17-02-04
acromegalus (016)
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saturation was calculated using the pairwise difference command of PAUP*4.0b10
(Swofford, 2003). The transversions and transitions for each gene and for third codon
positions of each gene were then plotted as functions of genetic distance vs. number of
differences in Microsoft Excel. Base compositional stationarity was calculated using the
x* statistic in PAUP*4.0b10 using the “basefreq” command (Swofford, 2003). This
calculation determines whether base composition is equivalent across the taxa included
in the dataset. Nucleotide composition tables were generated in Mega3.1 (Kumar et al.,
1994). These calculations find GC content for each gene at each codon position and as a
whole.

Maximum parsimony and maximum likelihood anlayses were performed on both
the cytB and RAG1 dataset separately. A combined data analysis was also performed
where two datasets were concatenated and the parsimony and likelihood analyses
recalculated.

Unweighted maximum parsimony analyses were performed for the three datasets
(cytB, RAG1, and the combined cytB+RAGI dataset) in PAUP*4.0b10 (Swofford,
2003). The analyses perforﬁed a heuristic search with 1000 step-wise addition sequence
replicates under the TBR (tree-bisection-reconnection) setting. Summary values from
PAUP*4.0, including tree length and consistency index, were used to evaluate the trees
(Swofford, 2003). Nodal supports in the form of bootstrap indices were calculated in
PAUP*4.x for each of the analyses (Felsenstein, 1985; Swofford, 2003). Calculation of
the bootstrap values was done using a full heuristic search and 200 replicates, with each

replicate consisting of 10 step-wise additions in the TBR method.
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Maximum likelihood analyses were run using the GARLI algorithm (Zwickl, D.;
version 0.94). This program uses the General Time Reversable (GTR) model of
nucleotide substitution with gamma distributed rate of heterogeneity and an estimated
proportion of invariable sites (the GTR+I+G model of substitution). To ensure the best
(i.e. lowest) log likelihood values were found for each dataset, the analyses were

replicated five times.

Results

Mutational site saturation is not evident for the RAG1 and cytB genes at all
positions, but some saturation (i.e. deviation from linearity) was seen in the cytB third
position codons (Figures 28a, 28b). Base composition deviates from stationarity for the
cytB, RAG1 and combined datasets (cytB = ¥* =320.682, df=237, P =0.0002; RAG1 =
¥* =318.136, df=273, P = 0.0313; combined dataset = > = 241.609, df=189, P = 0.006)
showing a lack of equivalency in the data across all taxa. GC content ranges from
39.9% at the cytB second position codon to 67.7% at the RAGT third position codon
(Table 10).

Cytochrome b analyses resulted in a dataset comprised of 80 taxa and 1140
characters each, 628 of which are parsimony informative. Maximum parsimony
analyses retained two trees each with a length of 10,576 steps (CI=0.139; RI1=0.378;
RC=0.053). The strict consensus tree of the cytB dataset found the individual families
of the Sparidae + Centracanthidae, the Nemipteridae, and the Lethrinidae to be

monophyletic.
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Table 10
Average, maximimum, and minimum GC content (expressed as percent content) for
each codon position of the cytB and RAG]1 datasets included in this investigation.

Cytochrome b -+ Total First Position Second Position Third Position
Average 45.8 521 39.1 46.2
Maximum 50.5 55 41.3 58.2

Minimum 37.8 45.2 35.5 31

RAGI1 Total First Position Second Position Third Position
Average 55 54.7 42.3 67.7
Maximum 61.8 56.6 439 86.9
Minimum 50.5 52.5 41.3 56.2
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Fig. 28a. Saturation curves for the cytB gene at all positions and third positions
individually. Dark diamonds are transitions and gray squares are transversions.
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RAGT1 Saturation Total
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Fig. 28b. Saturation curves for the RAGI gene at all positions and third positions
individually. Dark diamonds are transitions and gray squares are transversions.
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The Sparidae formed a monophyletic group only with the inclusion of the
Centracanthidae and this group shows 100% bootstrap support (Figure 29). The
Sparidae + Centracanthidae were found sister to a clade containing Antigonia, the
Lutjanidae, and the Moronidae. Maximum parsimony found the Lethrinidae (less than
50% bootstrap support) sister to the Nemipteridae (73% bootstrap support). This
relationship had less than 50% bootstrap support. The Lethrinidae + Nemipteridae were
found sister to the Pomatomidae + Arripidae in the cytB maximum parsimony analysis.
Likelihood analysis of the cytB data do result in a monophyletic Sparoidea. The
Sparidae + Centracanthidae were found sister to the Nemipteridae, and these groups
sister to the Lethrinidae (Figure 30). The lethrinids were paraphyletic in the likelihood
analysis, with Gymnocranius found outside of the main lethrinid clade, sister to the
Sparidae + Nemipteridae (Figure 30). The likelihood analysis finds the Sparoidea
(Lethrinidae + ((Sparidae + Centracanthidae) + Nempiteridae)) sister to the Lutjanidae
(Figure 30).

The RAGL dataset included 92 sequences (91 taxa) and 1431 bases. The dataset
resulted in 735 parsimony informative characters and the maximum parsimony analysis

retained two trees each with a length of 4952 steps (C1=0.350; R1=0.615; RC=0.216).
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Citharus li I
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Fig. 29. Strict consensus of two most parsimonious trees from the maximum parsimony
analysis of the cytB dataset. Tree length=10576 steps; CI=0.139, RI=0.378, RC=0.053.
Bootstrap values for 200 replicates displayed; values below 50% are not shown.
Asterisk (*) = 100% bootstrap support.
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Fig 30. GARLI maximum likelihood analysis of the cytB dataset. Resulting log
likelihood value is best of five replicates (InL=-38312.933).
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The strict consensus tree of the RAG1 maximum parsimony analysis shows the
Nemipteridae and Lethrinidae as well supported monophyletic families, with 100%
bootstrap support for each family (Figure 31). The Sparidae + Centracanthidae form a
monophyletic group with 100% bootstrap support (Figure 31). The Centracanthidae is
not monophyletic within the Sparidae + Centracanthidae clade (Figure 31). Maximum
likelihood analyses produce a most likely tree (-log likelihood value = 27093.14) and the
topology is congruent with the results of the parsimony analysis for the monophyly of
the individual families (Figure 32). Topology within each family is similar for the
parsimony and likelihood trees, but not identical.

The strict consensus maximum parsimony tree of the RAG1 gene finds the
Sparidae + Centracanthidae sister to the Lethrinidae and this group sister to the
Lutjanidae (Figure 31). The Nemipteridae are sister to the Mullidae in a clade separate
from the other sparoid families (Figure 31). Likelihood analyses for the RAG1 gene
find the Sparidae sister to the Nemipteridae, and these groups sister to the Lutjanidae
(Figure 32). This clade is then sister to the Lethrinidae (Figure 32). The resulting
phyletic sequence is (((Sparidae + Nemipteridae) + Lutjanidae) + Lethrinidae).

The combined dataset (RAG1+cytB) consisted of 64 sequences and a total of
2571 characters, of which 1255 were parsimony informative. Two most parsimonious
trees were retained in the maximum parsimony analysis with the length of 12833 steps
(CI=0.223; R1=0.422; RC=0.094). The Sparidae + Centracanthidae (less than 50%
bootstrap support), Nemipteridae (100% bootstrap support), and the Lethrinidae (99%
bootstrap support) are all found to be monophyletic in the combined data parsimony

analysis (Figure 33). As with previous analyses, the Centracanthidae do not form a
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Fig. 31. Strict consensus of two most parsimonious trees from the maximum parsimony
analysis of the RAG1 dataset. Tree length=4952 steps; CI=0.350, RI=0.615, RC=0.216.
Bootstrap values for 200 replicates displayed; values below 50% are not shown.
Asterisk (*) = 100% bootstrap support.
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Fig. 32. GARLI maximum likelihood analysis using the GTR+1+G model of evolution

of the RAG]1 dataset. Resulting log likelihood value is best of five replicates (-InL =
27093.139).
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Fig. 33. Strict consensus of two most parsimonious trees from the maximum parsimony

analysis of the combined RAG1+cytB datasets. Tree length= 12833 steps; C1=0.223,

RI=0.422, RC=0.094. Bootstrap values for 200 replicates displayed; values below 50%

are not shown. Asterisk (*) = 100% bootstrap support.
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monophyletic group within the Sparidae. Although with low nodal support (59%
bootstrap support), the Sparidae is found to be sister to the Nemipteridae in the
parsimony analysis (Figure 33). The strict consensus of the combined dataset found a
monophyletic group containing all families of the Sparoidea. However, this group was
only monophyletic with the inclusion of the family Lutjanidae (Figure 33). Bootstrap
support for this clade was less than 50%. Likelihood analyses of the combined dataset
produced the same overall phylogeny for the families of the Sparoidea with the phyletic
sequence of Lethrinidae + (Lutjanidae + (Nemipteridae + (Sparidae +

Centracanthidae))) (Figure 34).

Discussion

As currently defined, the data presented in this study do not support a
monophyletic superfamily Sparoidea. Analyses for both genes and the combined dataset
find a monophyletic Nemipteridae, Sparidae plus Centracanthidae, and Lethrinidae. The
one exception to this is the maximum likelihood phylogeny for the cytB gene (Figure
30), which places the lethrinid Gymnocranius sister to the Sparidae-Centracanthidae-
Nemipteridae clade, and these groups sister to the remaining lethrinids.

As with previous analyses of the Sparoidea, the datasets used in this investigation
do not result in a monophyletic superfamily that only includes the Sparidae,
Centracanthidae, Nemipteridae, and Lethrinidae with the exception of the cytB
maximum likelihood analysis (eg. Johnson, 1980; Carpenter and Johnson, 2002; Figure
30). Parsimony analyses do not find bootstrap support for nodes deeper than those at the

family level. However, the combined analyses of the cytB and RAG1 gene show
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Fig 34. GARLI maximum likelihood analysis using the GTR+I+G model of evolution
of the combined RAG1+cytB datasets. Resulting log likelihood value is best of five
replicates (InL=-54971.015).
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interesting topology, with the sparoid fishes, along with the Lutjanidae, forming a
monophyletic clade in both parsimony and likelihood analyses.

Reasons for the lack of resolution or lack of sparoid monophyly could be
attributed to the taxon sampling of the included datasets. For example, the cytB dataset
included only 2 lutjanid taxa, and the combined dataset only a single representative of
the Lutjanidae (Symphorus). Taxon sampling directly impacts resolution of the accurate
tree topology (Lecointre et al., 1993). Future investigations should include an increased
taxon sampling of the sparoids and the Lutjanidae to ensure the relationship seen in the
combined analyses is based on the true evolutionary history of the organisms and is not
an artifact of insufficient taxon sampling.

The larger taxon sampling, single-gene analyses in the first two chapters of this
dissertation found a monophyletic group that included the Lethrinidae, Lutjanidae +
Caesionidae, Nemipteridae, Sparidae + Centracanthidae, Mullidae, and the callionymoid
Synchiropus in the maximum parsimony analysis. Likelihood results with the greater
taxon sampling also found the sparoid families and the Lutjanidae + Caesionidae in a
monophyletic group, but also included the Cirrhitidae and the Pholidichthyoidei. The
current work presents a more focused phylogenetic scale with two molecular markers
rather than only RAG1. However, it does not present the Sparoidea in the context of all
percomorph lineages and the possibility exists that some potential outgroups could have
been left out of the dataset.

Other potential problems of the current work include the base compositional

stationarity of the cytB and RAGI1 genes for this group of taxa. Both individual datasets
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and the combined dataset reject stationarity (cytB = x> = 320.682, df=237, P =0.0002;
RAGI1 = y*=318.136, df=273, P = 0.0313; combined dataset = * = 241.609, df=189, P
=0.006). This bias in the ratio of character states can distort phylogenetic sighal and
produce erroneous results (e.g. Lyons-Weiler and Hoelzer, 1999). RAG1 does not show
this bias in a larger taxon sampling as seen in earlier discussions of this dissertation
work, where inclusion of 279 RAGI sequences produces a chi-squared value that does
not deviate from stationarity (X2 = 855.73; df=834; P =0.2933). From this value, it can
be implied, at least for the RAG1 dataset, that a greater taxon sampling helps negate
some of the bias in base composition, which could be producing misleading topologies.
Another aspect of this work that could be producing errant topologies in the cytB
and RAGH trees is the GC content of the datasets. Although as a whole, cytB and RAG1
do not contain extreme values of GC content (45.8% and 55.0%, respectively), cytB has
a lower GC content at second position codons (39.1%) and RAGI1 has a high GC content
at third pbsition codons (67.7%). When different clades have a significant difference in
GC content, the potential for phylogenetic error is increased (Moreira et al., 2001;
Embly et al., 1992; Hasegawa and Hashimoto, 1993). Cytochrome b sequences in the
current dataset show variation in GC content between taxa that ranges from 37.8% to
50.5% (Table 10). The minimum at the third position codon for cytB is 31%. RAG1
also shows some GC bias, especially in third position codons where the maximum value
was found to be 86.9%. These extreme values could be a source of problem in
topological resolution of the trees presented in this investigation, as GC content can be a

very important source of uncertainty in phylogenetic resolution (Moreira et al., 1999).
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The goal of this investigation was to use molecular data from the RAG1 and
cytB genes to test the monophyly of the putative superfamily Sparoidea. Individual
analyses using the two genes and a combined analysis of those genes do not resolve the
superfamily as presented by previous studies (Akazaki, 1962; Johnson, 1980; Carpenter
and Johnson, 2002). This study does support the monophyly of the sparoid families
Nemipteridae, Lethrinidae (excluding the likelihood analysis of the cytB dataset), and
the Sparidae + Centracanthidae. This work also supports a relationship between the
sparoid families and the Lutjanidae that should be considered for future investigations.
However, limited taxon sampling and genetic bias in the datasets may be present and
producing erroneous tree topologies.

The interrelationships of these families among percoid and perciform taxa
remain uncertain. However, future studies can use this investigation as a starting point
to aid in the resolution of the putative Sparoidea. These investigations should include
greater taxon sampling among sparoids, lutjanids, and other percoid taxa. Future work
should also include more genetic markers to help infer the evolutionary history of the

sparoid fishes.
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CHAPTER V

GENERAL CONCLUSIONS

The goals of this dissertation were to test the monophyly of the order
Perciformes, to investigate the interrelationships of the families putatively placed
in the perciform suborder Percoidei, and to investigate the monophyly of the
superfamily Sparoidea.

The first chapter of this dissertation produces a suborder level phylogeny
of the order Perciformes. This includes a large taxon sampling from
representatives of numerous percomorph groups, including representatives of all
perciform suborders and from 70 of the 79 (sensu Nelson, 2006) percoid
families. The study includes 279 RAG1 exon 3 DNA sequences of and inferred
both previously hypothesized and novel interpretations of the interrelationships
of these suborders and families. Genetic properties of the RAG1 have potential
for phylogenetic error introduced by the high GC content in some taxa. One
specific example of this can be seen in the order Pleuronectiformes, which is not
inferred as monophyletic in this investigation, probably as a result of this codon
bias. The GC content of this order was 57.1% for all codon positions, compared
to the 53.9% for all taxa in the study. The third position codons for the
pleuronectiform fishes have a GC content of 73.7% as compared to 64.8% for the
total dataset.

Phylogenetic analyses in the first chapter infer the beryciform family

Holocentridae sister to a monophyletic Percomorpha. Maximum parsimony and
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maximum likelthood analyses infer a monophyletic series Percomorpha, but reject the
monophyly of the Perciformes. Relationships for all suborders of the Perciformes are
compared to previously reported hypotheses. Nodal support for the maximum
parsimony analysis (bootstrap and jackknife supports) are shown to be variable across
the topology of the trees. Mid-level nodal supports for most clades in the maximum
parsimony analyses are low (below 50%). Support indices in the maximum parsimony
analysis were strongest for the series Percomorpha and for individual families included
in the study.

The second chapter of this dissertation utilizes the phylogenetic analyses
produced in the first chapter and describes in detail the relationships of the percoid
families included in the investigation. Previous studies had stated that the Percoidei, as
traditionally defined, is most likely polyphyletic (e.g. Johnson, 1993). Therefore, it was
necessary to test percoids among their putative outgroups, including members of the
Perciformes and Percomorpha. This study inferred relationships for 70 of the 79
putative percoid families and included 270 species of percomorph fishes. This work
presents one of the most corﬂprehensive tests of the monophyly of Percoidei. Smith and
Craig (2007) investigated percoid relationships with larger numbers of molecular
markers (4036 bases). However, their work used a significantly lower number of taxa
than that used in this dissertation. Percoid representation in Smith and Craig (2007),
those taxa classified in their Percoidei and Moronoidei, include 71 representatives from
60 families. Only 12 of the percoid-moronoid families in Smith and Craig (2007) were
represented by multiple taxa. Percoid representation in this dissertation includes 173

taxa from 70 families and only 46 of these families are represented by multiple taxa.
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Phylogenetic analyses in the third chapter do not support a monophyletic
Percoidei and agree with Johnson’s (1993) statement that the Percoidei is undoubtedly
polyphyletic. Again, family level relationships produced here show some similarity to
previous work but also present some novel interpretations of the group.

Finally, the fourth chapter of this dissertation investigates a specific grouping of
percoid fishes, the putative percoid superfamily Sparoidea. It tests both the monophyly
of the sparoid families (Sparidae, Nemipteridae, Lethrinidae, and Centracanthidae) and
the interrelationships of these families. Using RAGI1 data from the previous chapters
and available cytochrome b data in both individual and combined analyses, this
investigation shows that the Nemipteridae and Lethrinidae are well-supported,
monophyletic families. The Centracanthidae are not monophyletic and are nested within
the Sparidae, forming a monophyletic group in all analyses. Analyses from the cytB,
RAG1, and combined analyses of both genes do not infer a monophyletic Sparoidea as
presented in previous studies (e.g. Akazaki, 1962; Johnson, 1980; Carpenter and
Johnson, 2002).

Future investigations of the perciform fishes, interfamilial relationships of the
Percoidei and investigations of the putative superfamily Sparoidea should include a
larger sampling of genetic markers to further test the phylogenetic relationships of these
groups. The relatively large segment of the RAG1 gene used here represents a
substantial tes of the evolutionary relationships within this large group of fishes.
However, more genetic information may help resolve mid-level nodal support for these
groups. The genetic biases, including high GC content at third codon positions in

RAGH, are factors that make additional genetic markers crucial for future work.
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This work presents data from over 270 species of percomorph fishes. In total,
this is only about 2% of the total taxa in this series. The relationships and their levels of
phylogenetic support could be improved by increasing taxon sampling for all
percomorph groups. This is the case not only for the perciform suborder and percoid
family investigations but also the investigation of the sparoid fishes.

Although both genetic information and taxon sampling do not provide adequate
levels of resolution at all levels of the phylogenies presented here, this dissertation
presents one of the most inclusive investigations of perciform and percoid systematics to
date. Representation of all suborders of the Perciformes and nearly 90% of the families
of the Percoidei resulted in hypotheses that can be further tested. The data set produced
forms a basis for future work on the systematics of this group of fishes that includes
other genes and more taxa.

The results of these studies show that the current definitions of the order
Perciformes, the suborder Percoidei, and the superfamily Sparoidea are inadequate. The
data presented here reject the monophyly of all three groups. Further work in this area is
necessary to redefine these large groups of fishes and to help elucidate their evolutionary

relationships.
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APPENDIX

NOVEL RAG1 SEQUENCE DATA INCLUDED IN THIS DISSERTATION

>Sargocentron_cornutum
ACGCTCCGAGCTGCAGAGAAGGAGCTCCTCCCCGGCCATCACCCGTTCGAGTGGCAGCCT
CCCCTCAAGAATGTGTCCACTTCCTGCCATGTGGGTATTATTGATGGGATCTCTGGATGG
GCTGCTTCGGTGGATGACTCCCCACCTGACACCATCACTCGCCGATTTCGATATGATGTG
GCCCTGGTTTCAGCCTTGAAGGATCTGGAGGAGGACATTATGGAAGGGCTGAGGCAGTGT
GGGGTGGAAGACAGCGCTTGCACATCAGGTTTCAATGTTTTGATCAAGGAATCCTGCGAC
GGTATGGGAGATGTCAGTGAGAAGCACGGCGGAGGGCCAGTGGTAGCTGAGAAGGCTGTG
CGCTTCTCTTTTACTGTCATGTCTGTCTCTGTCATAGTAGATGG—~—~——~ AGAGGAGGAA
GTTACCATTTTCAGGGAGCCAAAGCCCAACTCAGAACTGTCCTGTAAGCCCCTGETGLCCTG
ATGTTTTTGGATGAGTCAGACCACGAGATTCCCGCCGCTGETCCAGGGGCCTGTAGTTGAG
GAGCGTAATGCCATGAAGCAAAGTCGACTTATCCGGTCTGTTGGAGGCCTGCCTCGATCT
TTCCGGETTCTTTTTCAGAGGCACAGGATATGATGAGAAGATGGTGCGCGAGATGGAGGGC
CCGGAGGCCTCAGGTTCCACATATATCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCC
TCACACAACATGGTGCTGCACTCCATCACCCGCAGCCATGATGAGAACCTGGAGCGGTAT
GAAATATGGAGGACCAATCCATTTTCCGAGTCAGTTGAGGAGCTGCGAGACCGAGTCAAA
GGGGTCTCGGCCAAGCCCTTTATGGAGACCCAGCCCACCCTGGATGCATTACACTGTGAC
ATTGGTAATGCCACTGAGTTCTACAAAATCCTCCAGGATGAGATAGGGGAGGTGCACAAA
AAGGTTAACCCTACCCGGGAGGAGCGGCGGAGGTGGCGETGCGGCCCTGGACAAGCAGCTG
AGGAGGAAGATGAAGCTTAAGCCGGTGATGATTATGAATGGGAACTATGCCCGGAAGCTA
ATGAAAATGGAGACGATGGAGGTGGTGTGGGAGCTGGTGCCCACAGAAAAAAGGAGGGAG
GCCCTGAGGGATCTGATGGGGETTGTACCTGCAGATGAAGCCTGTGTGGCGGACCATCTGC
CCGGCCAAGGAGAGCCCTGACCAGCAGTGCCGCTACAGATTCAACTCCCACCGCTTTGCT
GATCTCCTTTCCACTACCTTCAAATATAGGTACATCGGAGAGATCACCAATTACCTGCAC
AAAACGTTGGCCCATGTTCCTGAAATCATAGAGAGAGATGGCTCCATAGGCGCCTGEGGCC
AGCGAAGGGAATGAGTCAGCAAACAAACTGTTCAGGCGCTTCCGTAAGATG
>Gasterosteus_aculeatus
ACCCTGCGGGCCGCAGAGAAGGGGCTTCTCCCCGGCTTCCACCAGTTTGAATGGCAACCA
GCACTCAAGAACGTGTCTACGTCCTGCACCETTGGCATCATTAATGGGCTCTCTGGATGG
GCCTCCTCGGTGGACGACTTCCCTGCTGACACCACCACTCGACGGTTTCGGTACGACGTG
GCTCTCETETCAGCTTTAAAGCATC TGCAGGACCACATCCTGGAGGGGTTGAGAGAGAGC
GGCATGGAAGACAGCGCTTGCACCTCAGGCTTCAGCGTCATGATCAAGGAGTCCTGTGAC
GGCATGGGGGACGTCAGCGAGAAGCACGGCGGAGGACCACCTGTTCCTGAGAAGGCTGTG
CGTTTTTCTTTTACTGTCATCGTCTGTCTCTGTGCTGGCAGACGAG---GAGGTGAA-GAA
GTTACCATCTTCACTGAGGCAAAGCCAAACTCAGAACTGTCCTGTAAGCCTCTTTGCTTG
ATGTTCGTGGATGAGTCGAACCACGAGACGCTCACAGCTGTCCTGGGGCCAATAGTTGCC
GAGCGCAATGCGATGAAAGAAAGCAGGCTCATCCTCTCCETGGGECGGACTCCCTCGLTCC
TTCCGCTTTCACTTCAGGGGCACGGGATATGATGAGAAGATGGTGCGCGAGGTAGAGGGC
CTGGAGGCGTCAGGGTCCACCTACGTCTGCACTCTTTGCGACTCCACTCGCGCGGAGGCC
TCTAAAAACATGGTGCTGCACTCCATCACCCGCAGTCACGAAGAGAACCTGGATCGTTAC
GAGATATGGAGAACCAACCCGTTTTCTGAATCTGTGGAGGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAACCCTTCATGGAGACCCAGCCCACGATGGATGCACTGCACTGTGAC
ATCGGCAACGCCACAGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGTACCGA
AAGGTCAACCCCAGTCGGGAAGAACGGCGAAGCTGGAGGGCGGCGCTGGACAAACAGCTC
AGGACGAAGATGAAGCTCAAACCGGTGATGAGGATGAATGGGAACTACGCCCGCCGGCTA
ATGACCCAAGAGGTCGTGGAGGTGATTTGTGAGCTGGTGCCCTCCGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACATCCAAATGAAGCCTGTGTGGCGCGCCACCTGLC
CCGGCCAAGGAGTGCCCCGACCAGCTCTGCAGCTACAGCTTTAACTCCCAGCGCTTCGCC
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GACCTTCTCTCCTCCNCCTTCAAGTACAGGTACAACGGAAAGATAACCAACTACTTGCAC
AAGACTTTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCAATAGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCTAACAAGCTCTTCAGGCGTTTCCGGAAGATG
>Spinachia_spinachia
ACCCTGCGGGCTGCAGAGAAGGGCCTCCTACCTGGCTTTCACCAGTTTGAATGGCAACCG
GCACTCAAGAATGTGTCTACATCGTGCACTGTCGGCATTATTAATGGGCTCTCTGGGTGG
GCTTCCTCCGTGGATGACTTCCCAGCTGACACAATCACTCGACGCTTTCGGTACGACGTG
GCTCTGGTGTCGGCGCTAAGGGATCTGGAGGAGGACATCCTGGAGGEGGETTGAGAGAGAGC
GGCATGGAAGACAGTGCTTGCACCTCCGGCTTCAACGTCATGATCAAGGAATCCTGTGAT
GGCATGGGGGATGTCAGCGAGAAGCACGGCGGAGGACCACCTGTTCCTGAGAAGGTTGTG
CGTTTCTCATTCACTGTCATGTCTGTCTCTGTGCTGGCAGACGAG---GAGGCGGAAGAG
GTTACCATCTTTACTGAGCCAAAGCCCAACTCAGAACTGTCCTGTAAGCCTCTTTGCTTG
ATGTTTGTGGATGAGTCGAACCACGAGACACTCACAGCTGTCCTCGGGCCAATAGTTGCG
GAGCGTAATGCAATGAAGGAAAGCAGGCTTATTCTCTCCGTGGGCGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGCGAGGTAGAGGEC
CTGGAGGCGTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGCGCACAGGLC
TCCAAAAACATGGTCCTGCACTCCATCACTCGAAGCCATGAAGAGAACCTAGATCGTTAT
GAGCTATGGAGAACCAACCCGTTTTCTGAGTCTGTGGACGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAACCCTTCATGGAGACCCAGCCCACGCTTGATGCATTGCACTGTGAA
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTATACCAA
AAGGTCAACCCAAGCCGGGAGGAGCGGCGAAGTTGGAGGGCGGCGCTGGACAAACAGCTA
AGGACGAAGATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCAAGAGGTTGTTGAGGTGATTTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAACTGATGAGGCTCTACATCCAAATGAAGCCTGTGTGGCGCGCCACCTGC
CCTGCCAGGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCATCGCTTCGLC
GACCTTCTCTCCACTACCTTCAAATACAGGTACAACGGAAAGATAACCAACTACTTGCAC
AAGACTTTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCAATTGGAGCCTGGGCC
AGCGAGGGGAACGAGTCAGCTAACAAGCTTTTCAGGCGTTTCCGGAAGATG
>Mastacembelus_armatus .
ACCCTGCGAGCTGCAGAGAAAGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTCCATCCTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGATTCCCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACTTCAGGCTTTAGTGTCACAATCAAGGAATGTTGTGAT
GGCATGGGTGATGTCAGTGAAAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAAGCTGTA
CGTTTCTCTTTCACTGTTATGTCTATCTCTGTCATGGCAGATGAT---AAGCACAAGGETG
GTTAACATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCTTGTAAGCCCCTTTGCCTC
ATGTTTGTGCGATGAGTCAGACCATGAGACGCTCACAGGTGTCCTAGCACCCATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATTGGTGGCCTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGGTACGATGAGAGGATGGTGCGAGAGATGGAGGGC
CTGGAGGCCTCTGGGTCTACATACATCTGCACTCTGTGTGACTCAAGTCGGACAGACGCC
TCTCAAAATATGGTCCTGCATGCCATCACCCGTAGTCATGAAGAGAACCTCGAACGTTAC
GAAATATGGAGAACAAACCCTTTCTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGAGTCTCCGCCAAGCCATTCATGGAGACCCAGCCCACACTTGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTATAAAATCTTCCAGGATGAGATTGGGGAGATGTATCAA
AAGGTGAACGCCACCAGGGAGGAACGCCGCAGCTGGAGGGCAGCACTAGATAAACAGTTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCCTAGAGGCCGTAGAGGETGGETGTGTGAGCTGGEGTTCCTTCAGAGGAGAGAAGAGAG
GCCCTAAGGGAGCTTATGAGGCTCTACCTTCAAATGAAGCCAGTGTGGCGETGCGACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGTTTTAATTCCCAGCACTTTGCC
GATCTGCTCTCCTCTACTTTCAAATATAGGTACAATGGAAAGATAACTAATTACCTACAC
AAGACCCTGGCCCATGTACCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAAGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Monopterus_albus
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AGCCTCCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTCCATCCTGCAATGTCAGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCTGCAGCTGATACCATCGGTCGGCGTTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTTAGTGTTATGATCAAGGAATGTTGTGAT
GGCATGGGTGACGTCAGCGAGAAGCACGGCGGGGGACCGATGGETTCCTGAGAAAGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCGGATGAT - --AGGGAGGAGGAG
GTTATCATTTTCACTGAGCCAAAGCCAAACTCAGAACTATCCTGTAAGCCCCTATGCCTG
ATGTTTGCAGATGAGTCAGACCATGAGACACTCACATCTCTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCCGACTCATTCTATCTATTGGCGGATTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGTACAGGATATCGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGGCCTCTGGGTCCACATACGTCTGCACTCTTTGTGACTCAAGTCGAACAGAGGCC
TCTCAAAACATGGTTCTACACTGCATCACCCGCAGTCATGAAGAGAACCTAGAACGTTAT
GAAATATGGAGAACCAACCCTTTCTCTGAATCTATGGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCGGCAAAGCCCTTCATGGAGACCCAGCCCACGCTAGACGCATTGCACTGTGALC
ATTGGCAATGCCACTGAGTTCTATAAAATCTTCCAAGATGAGATTGGCGAGGTGTATCAA
AAGGTCAATCCCAGCAGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAGCCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTAGAGGCTGTGGAGGETGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGAAGGGAG
GCCCTAAGGGAGCTTATGCGGCTTTACCTCCAAATGAAGCCTGTGTGGCGTGCCACCTGC
CCGGCCAAGGAGTGCCCCGACCAGCTGETGTCGCTACAGCTTTAACTCCCAGCGLTTTGCC
GACATCCTCTCCTCTACTTTCAAATATAGATACAATGGAAAAATAACCAATTACCTGCAC
AAGACTCTGGCCCATGTGCCTGAAATAATAGAGAGAGATGGATCCATAGGAGCCTGGGLC
AGTGAGGGTAATGAGTCTGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Grammoplites_scaber
ACGCTCCGAGCTGCAGAGAAAGAGCTCCTCCCTGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCCAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGGTGG
ACATCTTCAGTGGATGACTCCCCAGCTGACACAATCACGAGGCGCTTTCGCTACGATGTG
GCGCTGGCGETCAGCATTAAAAGATCTGGAGGAGGACATTATGGACGGGCTGAGAGAGCET
GGGATGGAAGATAGCACTTGCACCACAGACTTCAGAGTTATGATCAAGGAAGCCTGTGALC
GGCATGGGTGATGTCAGTGAGAAGCATGGAGGAGGTCCTGCAGTTCCTGAGAAGGCTGTT
CGTTTCTCTTTCACTATTATGTCTGTGTCTGTCAAGGCAGAGGAG-~-GAGAATGCAGAA
GTTAGCATCTTCACGGAGCCAAAGCCAAATTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTTTGCTGGATGAATCCGACCATGAGACACTCACAGCTGTCTTGGGGCCGATAGTTGCA
GAGCGTAATGCAATGAAACAGAGTAGGCTCATCCTATCCATAGGTGGCTTACCCCGATCC
TTCCGCTTTCACTTTATAGGCACAGGATATGATGAGAAGATGGTGCGTGAGCTGGAGGGA
CTGGAGGCCTCGGCATCCACATATGTTTGCACCCTGTGTGACTCCAGTCGAGCAGAGGLC
TCTCAAAATATGCTACTGCACTCCATCACCCGCAGTTATGAAGAGAACCTAGAACGTTAT
GAAATTTGGAGAACGAACCCCTTTTCAGAATCTACAGATGAGCTGCGAGACAGAGTCAAA
GGGCTCTCCGCTAAACCTTTTATGGAGACCCATCCCACTCTGGATGCATTTCACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATGTTCCAGGATGACATTGGGGAAGTGTATCTA
AAGGTCAACCCCTGCTGCAGGGAACGGTGCAGCTGGCGGGCAGCCTTAGATAAACAGCTG
AGGAAGAAGATGAGGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGTAGGTTA
ATGACCCAGGAAGCTGTGGAGGTAGTGTGTGAGCTACTGCCCTCACAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGTTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAAGATTGCCCCGACCATTTGTGCCGCTACAGCTTTAACTCCCCCGGCTTTGCT
GAACCTCTCTCTCCCACTTTCAAATATCAGTACAATGCAAAGATAAACAATTCCCTGCAC
AAGACCCTGGTCCATTGTCCCAAAATCATGAGAGAAGATGGATCCATAGGAGCCCGTACA
AGTAGGGGAACTGAGCTCTCAAACAAGCTCCATAGGCGTTTCCTAAGGATG
>Pterois_lunulata
ACGCTCCGAGCTGCAGAGAAAGAGCTCCTCCCTGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCCAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGGTGG
ACATCTTCAGTGGATGACTCCCCAGCTGGCACAATCACGAGGCGCTTTCGCTACGATGTG
GCGCTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATTATGGACGGGCTGAGAGAGCGT

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



188

GGGATGGAAGATAGCACTTGCACCACAGACTTCAGAGTTATGATCAAGGAAGCCTGTGAC
GGCATGGGTGATGTCAGTGAGAAGCATGGAGGAGGTCCTGCAGTTCCTGAGAAGGCTGETT
CGTTTCTCTTTCACTATTATGTCTGTGTCTGTCAAGGCAGAGGAG---GAGAATGAAGAA
GTTAGCATCTTCACGGAACCAAAGCCAAATTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTTTGTGGATGAATCCGACCATGAGACACTCACAGCTGTCTTGGGGCCGATAGTTGCA
GAGCGTAATGCAATGAAACAGAGTAGGCTCATCCTATCCATAGGTGGCTTACCCCGATCC
TTCCGCTTTCACTTTAGAGGCACGGGATATGATGAGAAGATGGETGCGETGAGCTGGAGGGT
CTGGAGGCCTCAGGATCCACATATGTTTGCACCCTGTGTGACTCCAGTCGAGCAGAGGLCC
TCTCAAAATATGCTACTGCACTCCATCACCCGCAGTCATGAAGAGAACCTAGAACGTTAT
GAAATTTGGAGAACGAACCCCTTTTCAGAATCTACAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCAGCTAAACCTTTTATGGAGACCCAACCCACACTGGATGCATTACACTGTGAC
TTGGGCAATGCCACTGAGTTCTACAAAATGTTCCAGAATGACATTGGGGAAGTGTACCAA
AAAGTCAACCCCACCCGTGAGAAGCGGCGCAGTTGGAGGGCAGCCTTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCTGTAATGAGGATGAATGGGAACTATGCCCGCAGGTTA
ATGACCCAGGAAGCTGTGGAGGTAGTGTGTGAGCTAGTGCCCTCAGAGGAGAGGAGGGAG
GCTTTGAAGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGTL
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCTACATTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCTTGGCTCATGTCCCTGAAATCATAGAGAGAGAGATATCCATAGGAGCCTGEGGGC
AGTGTGGGGAATGAGTCTGCAAACAAACTGTCCAGGCGCTTTCCGGAAATG
>Helogtoma_ temminkii
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTAAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGATGCCCCGGCTGACACCATCACTCGCCGGETTTCGCTATGATGTC
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAAGGGCTGAGAGACAGT
GGGATGGAAGATAGCACTTGCACTTCAGGCTTTAGTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGTGATGTCAGCGAGAAGCACGGTGGTGGACCAGTTGETTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCAGTCTCAGTCCTGGCAGATGAT - ~-~-GTGGAGGAGCAG
GTCACCATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAACCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACTCTCACAGCTGTTCTGGGGCCCATTATTGCA
GAGCGAAATGCGATGAAAGAGAGCAGGCTCATCCTGTCCATTGGCGGCCTGCCTCGCTCA
TTCCGCTTCCACTTCAGAGGCACGGGATATGATGAGAAGATGGTACGTGAGATGGAGGGC
CTGGAGGCCTCGGGGETCCACTTATATCTGCACTTTGTGTGACTCGAGTCGGGCCGAGGCT
TCTCAAAACATGGTGCTGCACTCCATCACCCGCAATCATGATGAGAATCTAGAACGATAT
GAAATATGGAGAAAGAATCCCTTCTCTGAGTCGGCCAGACGAGCTGCAGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACTCTAGATGCATTACACTGTGAC
ATTGGCAATGCTACTGAGTTCTATAAAATCTTCCAGGACGAAATTGGGGAGGTGTATAAA
AAGGTCAACCCCAGCCGGGAGCAACGGCGCAGCTGGAGGGCAGCACTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAGCCGGTAATGAGGATGAATGGGAACTACGCCCGTAGGCTA
ATGACCCTGGAGGCTTTGGAGGTGGTGTGTGAGCTGGETGCCCTCAGAGGAGAGACAGGAG
GCTCTGAGGGAGCTTATGAGGCTCTACCTCCAAATGAAACCTGETGETGGCGCGCCACCTGC
CCAGCCAAGGAGTGTCCTGACCAGCTATGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTTCTCTCCTCTGCCTTTAAGTATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCACATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGGGCCTGGGCC
AGTGAGGGGAATGAGTCGGCAAACAAACTCTTCAGGCGATTCCGGAAAATG
>Trichogaster_trichopterus
ACCCTGCGAGCCGCGGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTGAAGAACGTGTCTACATCGTGCAACGTTCCCATCATTAACGGGCTCTCCCGATGG
GCTTCCTCAGTGGATGACTCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCGCTGGTGTCGGCGTTAAAGGATCTGGAGGAGGACATCGTGGAGGGGCTGAGAGACAGT
GGGATGGAAAACAGTGCTTGCACCTCGGGCTTTAACGTCATGATCAAGGAATGCTGCGAC
GGCATGGGCGACGTGAGCGAGAAGCACGGTGGCGGCCCAGTAGTTCCCGAGAAGGLCCGETG
CGTTTCTCTTTCACCGTCATGTCCGTCTCGGTCCTGGCAGACGAC---GGC-—-——- GAG
GTTACCGTCTTCACCGAGTCAAAGCCCAACTCGGAACTTTCCTGTAAGCCCCTCTGCCTG
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ATGTTTGTGGATGAGTCGGACCACGAGACGCTCACGGCCGTTCTGGGGCCTATAATAGCA
GAGCGAAACGCAATGAAAGAGAGCAGGCTTATCCTGTCCATAGGAGGLCCTGLCCTCGCTCT
TTCCGCTTCCACTTTAGGGGAACGGGGTACGATGAGAAGATGGTGCGCGAGATGGAGGGA
CTAGAGGCCTCTGGTTCCACCTATATCTGCACTTTGTGCGACTCGAGTCGGGCGGAGGCT
TCTCAAAACATGGTGCTCCACTCCATCACCCGCAATCATGACGAGAATCTGGACCGGTAC
GAAATCTGGAGAACCAACCCCTTCTCTGAGCCGGCAGATGAGCTGAGAGACAGAGTCAGG
GGCGTCTCTGCCAAGCCCTTTATGGAGACCCAGCCCACTCTGGACGCATTGCACTGTGAC
ATCGGCAATGCCACCGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTTTCAA
AGGGCCAACCCCAGCCGGGAGGAACGTCGCAGCTGGAGGGCGGCGCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCGGTTATGAGGATGAACGGGAACTACGCCCGTAGGCTG
ATGACCCTGGAGGCAGCGGAGGCGGTGTGCGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTAAGGGAGCTCATGAGGCTCCACCTCCAAATGAAGCCCGETGETGGELCGLGLCACCTGC
CCGGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCGCAGCGLTTCGLCC
GACCTCCTGTCCTCCACTTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCTTGGCCCACGTGCCTGAAATCATCGAGCGAGACGGATCTATAGGGGCGETGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGATTCCGGAARAATG
>Blennius_normani
ACCCTGCGAGCCGCAGAGAAGGAACTTCTCCCCGGTTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACAACTTGCAGTGTTGGCATTATTAATGGGCTCCCTGGATGC
GCTTCCTCAGTGGATGACGCTCCGGCTGACACCATCACTCGCCGCTTTCGCTATGATGETG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGATTGAGAGAGAAT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTTAGTGTTATGATCAAGGAATGTTGTGAT
GGCATGGGTGATGTCAGCGAGCAACATGGTGGAGGACCAGCTGTTCCCGAGAAGGCTGTA
CGTTTCTCTTTCACTGTGATGTCTGTCTCAGTCCTGGCAGACGAG---GAAGAGGAGGAG
GTTTCCATTTTCACTGAGCCAAAACCGAACTCAGAGCTGTCCTGTAAGCCCCTCTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGGGGCCCATAGTCGCA
GAGCGCAATGCAATGAAAGAGAGCCGGCTCATCCTGTCCATGGGAGGCTTGCTCCGETTCC
TTTCGCTTCCACTTTAGGGGCACAGGATATGATGAGAAGATGGTGCGTGAGCTGGAGGGA
CTGGAAGCCTCAGGGTCCTCATATGTCTGCACACTGTGCGATGCCAGTCGTGCAGAGGCC
TCTCGCAACATGGTGCTGCACTCTGTCACGCGTAATCATGAAGAGAACCTTGAACGCTAC
GAAATGTGGAGAACGAACCCATTCTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTGTCTGCCAAACCCTTTATGGAGACTCACCCCACGCTCGATGCATTGCACTGTGAT
ATTGGTAATGCCACTGAATTCTACAAAATCTTCCAGGATGAGATTGGGGAAGTTTACAAA
AAGGTTCACTCCAGCCGGGAGGAACGTCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
GGGAAGACGGTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAAGCGGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTGTATATACAGATGAAACCTGTGTGGCGTGCCACCTGC
CCAGCAAAGGAGTGCCCTGACCAGCTGETGCCGCTACAGCTTCAACTCTCAGCGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTATCTACAC
AAGACCCTTGCTCATGTCCCTGAGATCATTGAGAGAGATGGATCTATTGGAGCCTGGGCG
AGCGAGGGGAACGAGTCAGCTAACAAAACGTTCAGGTGCCTTCAGAAAATA
>Helcogramma_sp.
ACCCTCCGAGCTGCGGAGAAGAAGCTTCTTCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTCCATCTTGCAATGTCGGCATTATTAACGGGCTTGCAGGATGG
GCTTCCTCGCTGGATGACTCCCCGGCCGACACCATCACTCGGCGCTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGCGAGGAGGACATCATGGAGGGGCTGAGGGAGAGG
AGGATGGAAGACAGCGCCTGCACCTCAGGCTTTACTGTCATGATCAAGGAGTGCTGTGAT
GGCATGGGTGATGTCAGCGAAAAGCACGGCGGAGGACCGCCTGTTCCCGAGAAGGLCCGEGTG
CGGTTTTCTTTCACTGTTATGTCTGTTTCTGTCCTGGCAGACGAG-—-GAGGAGGAGGAA
GTTACCATATTCACTGAGCCGAAGCCAAACTCAGAACTGTCCTGCAAGCCCCTCTGLCTG
ATGTTTGCTGCATGAGTCAGACCGTGAGACACTGACAGCCGTCCTTGGGCCTATAGTTGCT
GAGCGAAATGCAATGAAAGAGAGCAGGCTCATCCTCGCCATGGGTGGCATGCCGCGLCTCC
TTCCGCTTCCACTTCATGGGCACAGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGA
CTGGAAGCCTCGGGGTCGACTTATGTTTGCACTCTTTGCGACTCCAGTCGAGCAGAGGCC
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TCGCAAAATATGCTGCTGCACTCCGTCACACGCAGTCACGAGGAGAGCCTAGAACGTTAT
GAAATATGGAGAACCAACCCCTTCTCAGAGTCTGTGGATGAGCTGCGAGACAGAGTCAAA
GGTTTGTCAGCCAAGCCCTTCATGGAGACTCACCCCACGCTCGATGCATTACTCTGCGAC
ATTGGCAATGCCACCGAATTCTACAAAATCTTCCAGGACGAGATTGGGGAAGTGTACAAA
AAGGTCAACCCCAGCCGTGAGGAGCGGCGCAGTTGGAGAGCAGCCCTAGATAAACAGCTG
AGGAAGAGGATGAAGCTTAAACCTGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCCGTGGAGGTGGTGAGTGAGCTGGETGCCCTCTGAGGAGAGGAGGGAG
GCCCTCAGAGAGCTCATGAGGCTCTACCTCCAGATGAAACCTGTGTGGCGAGCCACGTGT
CCAGCCAGGGAGTGTCCGGACCAGCTGTGCCGCTACAGTTTTAACTCTCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAACCAATTATCTGCAC
AAGACCCTCGCTCACGTGCCTGAAATTGTAGAGAGAGATGGATCTATTGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCCAACAAGCTGTTCCGACGTATCCGGAAGATG
>Synchiropus_ocellatus
ACCCTCAGAGCGGCCGAGAAGGAGCTTATCCCGGGATTCCACCAGTTTGAATGGCAGCCA
TCGCTTAAAAACGTCTCAGCGGACTGCAGTGTCGGCATTATTAATGGACTCTCAGGATGG
ACTTCCTCCGTGGATGAATCTCCAGCTGACACCATCACTCGGCGTTTTCGCTACGATGTC
GCCCTGGTGTCAGCGCTAAAGGATATGGAGGACCGAGATCTTAGAGCGGCCCAGGCGGAGT
GGAATTGAAGACAGTGCCTGCACCGCCGGCTTCAGTGTTTTGATCAAAGAATCTTGTGAT
GGCATGGGAGATGTGAGCGAAAAGCATGGETGGCGGACCAGCCGEGTTCCCGAGAAGGCCGTG
CGTTTCTCCTTCACCGTGATGTCCATTTCTGTGTTAAAAGACGAC~--GGCGAGAAAGAA
CATACCATTTTCACAGAACCCAGGCCCAACACAGAACTGTCCTGCAAGCCCCTGTTCCTG
ACGTTTGTTGATGAATCAGATCACGAGACGCTCACCGCCGTGCTGGGEGCCAATCGTGGLG
GAGCGCAACGTAATGAAGGAAAGCAGGCTCATCCTATCCATCGGAGGCCTTCAACGCTCC
TTCCGCTTTCACTTCAGAGGGACGGGATATGACGAGAAAATGGTGAGAGAAATGGAAGGC
CTGGAATCCTCCGGGTCCGCCTATATTTGCACTCTGTGTGACTCCAGTCGAGCGGAAGCC
TCTAAAAACATGGTTCTACACTCCGTCACCCGCAGCCACTTTGAGAACCTCGAGCGTTAT
GAAATATGGAGAACCAATCCATTTTCTGAGTCGGTAGAGGAGCTCCGAGATAGAGTCAAG
GGGGTCTCTGCTAAACCCTTCATGGAGACTCAGGCCACACTTGATGCCTTGCACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATATTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCGGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTGGACAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTCATGAGGATGAATGGGAACTACGCCCGCAAGCTA
ATGACCGAGGAGGCGGTGGAGGTGGETGTGCGAGCTGETGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAAATGAAGCCCGTGTGGCGAGCCACCTGC
CCGGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCATCGCTTCGLCC
GACCTCTCCTTCTCCTCCTTCACCTTCAAGTACAATGGGAAGATAACCAACTTCCTGAAC
AAAACCCTTATCCTGACACCTGAGATCATAGGGAGAGATGGATCCATAGGAACCTGGGECT
AGAAGGGGAAAGGAATCTCACCACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Callionymus_sp.
ACGCTCCGAGCTGCAGAGAAAGAGCTCCTCCCTGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCCAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGGTGG
ACATCTTCAGTGGATGACTCCCCAGCTGACACAATCACGAGGCGCTTTCGCCACGATGTG
GCGCTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATTATGGACGGEGCTGAGAGAGCGT
GGGATGGAAGATAGCACTTGCACCACAGACTCCAGAGTTATGATCAAGGAAGCCTGTGAC
GGCATGGGTGATGTCAGTGAGAAGCATGGAGGAGGTCCTGCAGTTCCTGAGAAGGCTGTT
CCTTTCTCTTTCACTATTATGTCTGTGTCTGTCAAGGCAGAGGAG---GAGAATGATGAG
GTTTCCATTTTCACTGAGCCAAAACCGAACTCAGAACTGTCCTGCAAGCCCCTGETGTTTG
ACGTTTGTTGATGAATCAGATCACGAGACGCTCACCGCCETGCTGGGGCCAATCGTTGCA
GAGCGCAACGCAATGAAGGAAAGCAGGCTCATCCTATCCATCGGAGGCCTTCAACGCTCC
TTCCGCTTTCACTTTAGAGGCACAGGATATGATGAGAAGATGGTGCGTGAGCTGGAGGGC
CTGGAGGCCTCAGGATCCACATATGTTTGCACCCTGTGTGACTCCAGTCGAGCAGAGGLCC
TCTCAAAATATGCTACTGCACTCCATCACCCGCAGTCATGAAGAGAACCTAGAACGTTAT
GAAATTTGGAGAACGAACCCCTTTTCAGAATCTACAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCAGCTAAACCTTTTATGGAGACCCAACCCACACTGGATGCATTACACTGETGAC
ATTGGCAATGCCACTGAGTTCTACAAAATGTTCCAGGATGAGATTGGGGAAGTGTATCAA
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AAGGTCAACTCCAGCCGTGAGGAACGGCGCAGTTGGAGGGCAGCCTTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCTGTAATGAGGATGAATGGGAACTATGCCCGCAGGTTA
ATGACCCAGGAAGCTGTGGAGGTAGTGETGTGAGCTAGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGL
CCAGCCAAGGAGTGCCCCGAACAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCTACATTCAAATATAGGTACAATGGGAAGATAACCAATTACTGCCAC
AAGACCTTGGCTCATGTCCCTGAAATCATAGAGAGAGATGGATCCATAGGACCCTGGGCC
AGCGAGGGGAACGAGTCTGCCAACAAACTGTTCAGGCGTTTCCGGAAAATG
>Channa_sp_1
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTGAAGAATGTGTCTGCATCTTGCAGTGTCGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTCCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGC
GGGATGGAAGACAGCACTTGCACCTCCGGCTTTAGTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGCGGACCAGTTGTCCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTCTCTGTCCTGGCAGATGAT -~ ~-GAGGTGGAGGAG
GTTACCATCTTCACTGAGCCAAAGCCCAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCGCGAAACACTCACAGCTGTTCTGGGGCCCATAGTTGCA
GAGAGAAATGCAATGAAAGAGAGCAGACTCATCCAATCCATCGGCGGCCTGCCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTTCGGGAGATGGAGGGC
CTGGAGGCATCAGGGTCTACGTATATCTGCACTTTGTGTGACTCAAGTCGGGCAGAGGCC
GCACAAAACATGGETGCTACACTCCATCACCCGCAGTCACGAAGGGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTCTCCGAGTCTGCAGATGAGCTGAGAGACAGAGTCAAA
GGGATTTCTGCTAAGCCCTTCCTGGAGACCCAGCCCACTCTAGATGCATTACATTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAAATTGGGGAGGTGTACCAA
AAGGTCAGTCCCAGCCGGGAGGAACGCCGCCACTGGAGGGCGGCACTGGGTAAACAGTTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTACGCCCGCAGGCCA
ATGACCCTGGAGGCTGCTGCGAGGCAGTGTGTGAGCTGGTGCCCACAGAGGAGAGGAGGGAG
GCCCTAAGAGAGCTCATGAGACTCTACCTCCAAATGAAGCCTGTGTGGCGCGCCALCCTGC
CCAGCCAAAGAGTGTCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCA
GACCTGCTCTCCACCATCTTTAAATATAGGTACAATGGAAAGATAGCCAATTACCTACAC
AAGACCCTAGCCCACGTGCCCGAAATCATACAGAGAGATGGATCCATAAGAACCTGGGCC
CACGGAAGGGAGGAGTCGGCGAACAAACTGTTCAGGCGTTTCCGGARAAATG
>Channa_sp_2
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCACCCA
GCTCTGAAGAATGTGTCTGCATCTTGCAGTGTCGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTCCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGC
GGGATGGAAGACAGCACTTGCACCTCCGGCTTTAGTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGCGGACCAGTTGTTCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTCTCTGTCCTGGCAGATGAT - --GAGGTGGAGGAG
GTTACCATCTTCACTGAGCCAAAGCCCAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCGCGAAACACTCACAGCTGTTCTGGGGCCCATAGTTGCA
GAGAGAAATGCAATGAAAGAGAGCAGACTCATCCTATCCATCGGCGGCCTGCCTCGLTCC
TTCCGCTTCCACTTCAGAGGCACGGGATATGATCGAGAAGATGGTTCGGGAGATGGAGGGC
CTGGAGGCATCAGGGTCTACGTATATCTGCACTTTGTGTGACTCAAGTCGGGCAGAGGCC
GCACAAAACATGGTGCTACACTCCATCACCCGCAGTCACGAAGAGAATCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTCTCCGAGTCTGCAGATGAGCTGAGAGACAGAGTCAAA
GGGATCTCTGCTAAGCCCTTCCTGGAGACCCAGCCCACTCTAGATGCATTACATTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAAATTGGGGAGGTGTACCAA
AAGGTCAGTCCCAGCCGGGAGGAACGCCGCAGCTGGAGGGCGGCACTGGATAAACAGTTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCTGGAGGCTGCTGCGAGGCAGTGTGTGAGCTGGTGCCCACAGAGGAGAGGAGGGAG
GCCCTAAGAGAGCTCATGAGACTCTACCTCCAAATGAAGCCTGTGTGGCGCGCCACCTGC
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CCAGCCAAAGAGTGTCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCA
GACCTGCTCTCCACCACCTTTAAATATAGGTACAATGGAAAGATAACCAATTACCTACAC
AAGACCCTAGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAACCTGGGCC
AGCGAAGGGGACGAGTCGGCGAACAACTTGTTCAGGCGTTTCCGGAAAATG
>Elassoma_zonatum
ACCCTGAGAGCTGCAGAGAAGGAGCTTCTCCCCGGCTTTCACCAATTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCATGCCATGTTGGCATTATTAATGGGCTCTCCGGATGG
GCCTCATCGGTGGATGACGCGCCAGCTGACACTATCACTCGGAGGTTTCGCTATGATGTG
GCACTAGTGTCAGCATTAAAAGATCTGGAGGAGGACATCGTGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAATGTCATGATCAAGGAATCTTGTGAT
GGCATGGGTGATGTCAGCGAGAAGCACGGTGGAGGACCGATGGTTCCTGAGAAGGCTGTG
CGCTACTCATTCACCGTGATGCGTATCTCTATCCTGGCAGACGAT ~ - ~-GAGGAGGAAGAA
GTAACCATCTTTACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTA
ATGTTTGTGGATGAGTCGGACCATGAAACACTCACAGCTGTCCTGAGCCCCATCATTGCA
GAGCGTAGTGCAATGAAAGAGAGCAGGCTCATTCTCTCCATCGGTGGACTACCTCGGETCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAAATGGTGCGETGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTATATCTGCACTCTTTGCGACTCTACTCGGACCGAGGCC
TCTCAAAACATGGTGCTACATTCCATCACGCGTAGTCACGACGAGAACCTAGAGCGTTAC
GAAATATGGAGGACCAACCCCTTTTCTGAGTCTGTAGATGAGTTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTTTTAGAGACCCAGCCCACACTGGATGCATTACACTGTGAC
ATTGGAAATGCCACTGAGTTCTACAAACTCTTCCAGGATGAGATTGGAGAGGTTTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGTTG
AGGAAGAAGTTGAAGCTTAAACCGGTGATGAGAATGAACGGTAACTACGCCCGCAAGCTA
ATGACACAGGAGGCTGETGGAGGTGGTCTGTGAACTGGETGCCCTCAGAGGAGAGGAGGGAA
GCCCTGAGGGAGCTCATGAGGCTCTATATCCAGATGAAGCCTGTGTGGCGTGCCACCTGT
CCGGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGLCTTCGCA
GACCTCCTCTCTTCTACATTCAAATACAGGTACAATGGAAAGATAACCAATTACCTCCAC
AAGACTTTGGCCCATGTGCCTGAAATCATAGAGAGAGATCGATCCATAGGAGCCTGGGCT
AGCGAGGGAAATGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGCAAGATG
>Gobilesox_strumosus
ACCCTGAGAGGCACGGAGAAGGAGCTTCTTCCTGGCTTTCATCAGTTTGAATGGCAGCCA
GCGCTCAACAATGTGTCCAAATCCACCAACGTTGGCATTATTAATGGCCTTGCCGGATGG
GTTTCCTCAGTGGATGACGCTCCACCTGACACCATGAGTCGCCGGTTTCGCTATGACGCG
GCACTCGTCTCCGCATTGAAAGACCTGGAGGAGGACATAATGGAGGGACTACGAGAAACG
GGGATGGAGGACTGTGCTTGCACCTCANACTTTAGTGTCATGATCAAGGAATGCTGTGAC
GGTATGGGGGATGTCAGTGAGAAGCACGGTGGGGGACCGGETGGETTCCTGAAAAGGCTGETG
CGCTTCTCCTTCACTGTTATGTCGGTGTCTGTTCAAGCAGATGAC ---GAGGAGCACGAG
GTCATTGTTTTTACTGAGCCCCAGCCAAACTCCGAGTTGGCGTGCAAGCCACTCTGETCTG
ATGTTTGTGGATGAGTCAGATCATGAGACGCTCACTGCCATTCTTGGGCCCATTGTTGCA
GAGCGTGATGCAATGAAAGAGAGCAGGCTCATCCTATCAATGGGTGGCCTTCCTCGATCA
TTTAGTTTCCATTTCCGTGGCACGGGATATGATGAGAAATTGGTGCGTGAAATGGAGGGA
CTCGAAGCCTCTGGTTCGGCATACGTGTGCACTCTATGTGATGCGAGTCGAACGGATGCA
GCAAAAAACATGGTGTTTCATTCAATTACGCGCAATCACAAGGAGAACCTGGAAAGATAC
GAACTGTGGAGAACCAACCCTTTCTCTGAGTCTGTAGATGAGCTTCGAGACAGAGTGAAA
GGAGTTTCCTCCAAGCCCTTCATCGAGATTCAGCCCACACTCGACGCGTTGCACTGTGAG
ATTGGCAACGCCGCCGAATTTTACAAAATCTTTCAGGACGAGATTGGGGAAGTGTACAAG
AAGGTCAACCCATGCCGGGAAGACCGACGCAGCTGGAGAGCAGCCCTGGATAAACAGCTG
AGGAAAAAGATGAGGCTTAAGCCGGTAATGAGGATGAATGGGAACTACGCCCGTCGACTA
ATGACCCTTGAGGTTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCCGAAGAGAGGAGGGAG
GCCCTCAGGGAGCTCATGAGGCTTTACCTCGAAATGAAACCAGTGTGGCGTACAACGTGET
CCAGCCAAGGAATGTCCTGAACAGCTGTGTCGCTACAGTTTCAACTCCCAACGCTTTGCC
GACCTCCTCTCCTCTACCTTTAAATATCGCTACAACGGAAAAATAACCAATTATCTACAC
AAGACCCTCGCTCACGTGCCCGAAATCATCGAGAGAGACGGCTCCATAGGAGCCTGGGCA
AGCGAGGGAAACGAGTCGGCCAACAAGTTGTTCAGACGTTTTCGGAAGATG '
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>Discotrema_crinophila
ACCCTGAGAGCTGCAGAGAAGGAACTTCTTCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTCTCCAAATCCAGCAATGTTGGCATTATTAATGGGCTTGCTGGATGG
GTTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGTCGTTTTCGCTATGATGTG
GCACTAGTGTCTGCATTAAAGGACCTGGAGGAAGACATAATGGAGGGGCTGAGAGAGACA
GGGATGGAAGACTGTGCTTGCACCTCTGGTTTTAATGTTATGATCAAGGAATGTTGTGAC
GGTATGGGTGATGTCAGTGAGAAGCATGGCGGAGGACCAGTTGTTCCTGAAAAGGCTGTG
CGTTTCTCCTTCACTGTTATGTCTGTTTCTGTTCAAGCAGATGAT --~GACGAGCAAGAG
GTCACGGTTTTTACTGAGCCAAAGCCAAACTCAGAATTGTCTTGCAAACCACTCTGTCTC
ATGTTTGTAGATGAGTCAGATCATGAGACCCTCACAGCCATTCTTGGGCCTATTGTTGCA
GAGCGTCAAGCAATGAAAGAGAGCAGACTCATCCTGTCAATGGGTGGCATTACTCGCTCT
TTTCATTTCCATTTTCGTGGCACTGGCTACGACGAGAAATTGGTGCGTGAAATGGAGGGA
CTGGAAGCCTCTGGTTCAGCATATGTGTGCACGCTATGTGATGCAAGTCGTTCACAGGCT
GCAGAGAACATGGTGCTTCCTTCAATTATACGCAATCACAAAGGGAACCTAGAGCGTTAC
GAAATATGGAGAACCAACCCCTTTTCCGAGTCTGCAGATGAGCTGCGAGACAGGGTCAAA
GGAATTTCCTCCAAGCCCTTCATCGAGATTCAGCCCACTCTTGATGCACTACACTGTGAC
ATTGGCAATGCCACTGAATTTTACAAAATCTTCCAGGACGAGATTGGGGAAGTGTACAAA
AAGTCCAATCCTTCCCGAGAAGATCGACGCAGCTGGAGAGCAGCTCTGGATAAACAGCTC
AGGAATAAAATGAGGCTAAAACCGGTAATGAGAATGAATGGGAACTACGCCCGTAGACTT
ATGACCCTTGAGGTTGTCGAGGTGGCGTGTGAGCTGGETGCCCTCCGAAGAACGGAGAGAG
GCTCTCAGGGAGCTCATGAGGCTCTACCTCCAAATGAAGCCAGTTTGGCGGACAACATGET
CCAGCTAAAGAATGTCCTGAGCAGCTGTGCCGCTACAGTTTTAACTCTCAACGCTTTGCC
GATCTTCTTTCCTCTACGTTTAAATATAGATACAATGGAAAAATAACCAATTATCTACAC
AAGACTCTGGCTCATGTACCTGAAATCATCGAGAGAGACGGATCCATAGGAGCCTGGGCA
AGTGAGGGAAATGAGTCGGGTAACAAATTGTTCAGGCGTTTTCGGAAGATG
>Amblygobius_hectori
TCTCTCCGAGCAGCAGAAAAGGAGCTCTTGCCCGGCTTCCACGATTTTGAGTGGCAGCCG
GCTCTCAAAAATGTCTCCCCCAGCTGCAACGTAGGCATTATTAACGGGCTCTCGGGATGG
ACGTCTGCACTGGATGACTCCCCTGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCGCTGGTGTCGGCACTAAAAGATCTCGAGGAGGACATTATGGAGGGGCTGAGAGACGGT
GGACTGGATGACAGTGAGTGCACCTCGGGCTTCAGTGTCATGATCAAGGAATCGTGCGALC
GGTATGGGTGATGTCAGTGAGAAACACGGTGGEGGEGEGCCTGCTCTTCCTGAAAAAGCAGTC
CGCTTCTCTTTTACTGTAATGTCGGTGACTTTGGTGACAGGAGAC——--AAGGAGGGGGAG
GTGACCATCTTCACCGAACCCAAGCCAAACTCTGAGCTGTCATGTAAACCCCTTTGLCCTC
ATGTTCGTGGATGAATCTGACCATGAGACCCTTACAGCTGTCTTAGGGCCCATAGTGGCA
GAACGTGATGCCATGAAAGAAAGCAGACTGATCGTGTCCATCGGCGGETCTTCCTCGGETCG
TTCCGCTTTCACTTCAGGGGGACGGGTTATGATGAAAAAATGGTGCGTGAGATGGAGGGETC
CTGGAGGCGTCTGGGTCCACTTATGTCTGCACACTTTGTGACACCACTCGGGCAGAGGLCG
TCTCAAAATATGGTTCTTCACTCCATCACTCGCAGCCATGAGGAAAACCTGGAGCGCTAT
GACATCTGGAGAAAAAACCCGTATTCAGAATCAATAGATGAGCTTCGGGACAGGGTTAAA
GGTGTTTCCGCTAAGCCATTCATGGAGACCCAACCCACTCTTGACGCCCTGCACTGTGAC
ATCGGAAATGCCACTGAGTTCTACAAAATCTTCCAAGATGAGATTGCGAGAGGTGTATTCA
AAAGTCAACCCGAGTCGGGAGGAGCGGCGECAGCTGGAGAACAGCCCTGGATAAACAGCTG
AGGAAGACGCTGCGGATCAAACCAGTAATGAGGATGAATCGGAACTATGCCCGCAGACTG
ATGACCCAAGAGGCTGTAGACGCTGTGTGCGACTGGTTACCCACAGAGGAGCGGAAGGAG
GCTCTGCGGGAACTCATGAGGCTGTATCTTCAGATGAAGCCCGTCTGGAGAGCCACCTAT
CCTGCAAAGGAGTGCCCTGGACAGCTGTGTCACTACAGTCTTCACTCCAGAAACTTTGCT
GACCTCCTCTCCGCCGCCTTCAAATATAGATACAACGGAAAGATAACCAATTACCTCTGC
CAGAACTTGGCCCACATACCCAAAATTATGAAGAAAGGGGGATCCATGGGECGCCTGEGGELCC
AGCGAGGGGAATGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGCAAGATG
>Ptereleotris_zebra
ACCCTGCGAGCTGCAGAGAAAGAGCTCTTGCCCGGCTTCCACGACT TTGAGTGGCAGCCG
GCTCTCAAAAATGTCTCTACATGCTGCAACGTAGGCATTATTAACGGGECTCTCGGGATGG
ACGTCTGCACTGGATGACGCCCCTGCTGACACCATCACTCGGCGCTTTCGCTATGATGETG
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GCGCTGGTGTCGGCACTGAAAGATCTCGAGGAGGACATTATGGAGGGGCTGAGAGACGGT
GGACTGGATGACAGTGAGTGCACCTCGGGCTTCAGTGTCATGATCAAGGAATCGTGCGAC
GGTATGGGTGATGTCAGTGAGAAACACGGTGGETGGGCCTGECTCTTCCTGAAAAAGCAGTC
CGCTTCTCTTTTACTGTAATGTCGGTGACTTTGGTGACAGGAGAC - -~-AAGGAGGAGGAG
GTGACCATCTTCACCGAACCCAAGCCAAACTCTGAGCTGTCATGTAAACCCCTTTGCCTC
ATGTTCGTGGATGAATCTGACCATGAGACCCTTACAGCTGTCTTAGGGCCCATAGTGGCA
GAACGTGATGCCATGAAAGAAAGCAGACTGATCGTGTCCATCGGCGGETCTTCCTCGGETCG
TTCCGCTTTCACTTCAGGGGGACGGGTTATGATGAAAAAATGGTGCGTGAGATGGAGGGC
CTGGAGGCGTCTGGGETCCACTTATGTCTGCACACTTTGTGACACCACTCGGGCAGAGGCG
TCTCAAAATATGGTTCTTCACTCCATCACTCGCAGCCATGAGGAAAACCTGGAGCGCTAT
GACATCTGGAGAACCAACCCGTATTCAGAATCAATAGATGAGCTTCGGGACAGGGTTAAA
GGTGTTTCCGCTAAGCCATTCATGGAGACCCAACCCACTCTTGACGCCCTGCACTGTGAC
ATCGGAAATGCCACTGAGTTCTACAAAATCTTCCAAGATGAGATTGGAGAGGTGTATTCA
AAAGTCAACCCGAGTCGGGAGGAGCGGCGCAGCTGGAGAACAGCCCTGGATAAACAGCTG
AGGAAGACGCTGCGGATCAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAGACTG
ATGACCCAAGAGGCTGTAGACGCTGTGTGCGAGCTGGTACCCACAGAGGACGGAAGGGAG
GCTCTGCGGGAACTCATGAAGCTGTATCTTCAGATGAAGCCCETCTGGAGAGCCACCTGT
CCCTCAAAGGAGTGCCCCGACCAGCTGTGTCACTACAGCTTCAACTCCCAGCGCTTTGCT
GACCTTCCCTCGTCTGCCTTCAAATATAATTACAGTGAGAAGATCACCAATTGCCTGTAC
AAAACCATGAACAAGGGTCCTAAAGCCATGAGGAGAAATGCAATCGETTCGGCCCTGEGLCC
AGCGAGGGGAATGAGTCGGCAAACAAGCTGTTCAGGCETTTCCGG—~-——-
>Tcosteus_aenigmaticus
TCTCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCACCCA
GCTCTCAAGAATGTGTCTGCATCTTGTAATGTCGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGETG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGATAGT
GGGATTGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAT
GGCATGGGCGATATCAGCGAAAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTTTCTATCACTATTATGTCTGTCTCTGTCCTGGCAGATGAT —~-GAGGAGGAGGCG
GTTACTATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCACGAGACACTCACAGCTCTCCTGGGGCCTGTAGTTGCA
GAGCGTGATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATCGGCGGCCTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGTACTCTCTGTGATTCCAGCCGGGCAGAGGCA
TCTCAAAACATGGTGCTACACTCCATCACCCGCAATCATGACGAGAACCTTGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGGAGACGAGCTGCGGGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGATGGATGCATTACATTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAAATTGGGGAGGTGTACCAA
AAGGTCAATCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAATTTGAAGCTTAAGCCGGTAATGAGGATGAATGETTAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAA
GCCCTGAGGGAGCTTATGAGGCTATATATCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTATAGCTTTAACTCCCAGGGCTTTGCC
GACCTCCTCTCCTCAACCTTCAAATATAGGTACTATGGAAAGATAACCAATTACCTGCCC
AAGATCCTTGCCCATGTCCCTGAAATCCTAGAGAGAGATGGATCCATAGAAGCCTGGGCC
AGTGCAGGAAACGAGTCGACAAACAAACTCTTCAGCCGETTTCCGAAAGATG
>Kurtus_gulliveri
ACGCTCCGAGCTGCAGAGAAAGAGCTCCTCCCTGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCCAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGGTGG
ACATCTTCAGTGGATGACTCCCCAGCTGACACAATCACGAGGCGCTTTCGCTACGATGTG
GCGCTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATTATGGACGGGCTGAGAGAGCGT
GGGATGGAAGATAGCACTTGCACCACAGACTTCAGAGTTATGATCAAGGAAGCCTGTGAC
GGCATGGGTGATGTCAGCGAGAAGCATGGAGGAGGTCCTGCAGTTCCTGAGAAGGCTGTT
CGTTTCTCTTTCACTATTATGTCTGTGTCTGTCAAGGCAGAGGAG~~-GAGAATGCAGAA
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GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTTTGTGGATGAATCCGACCATGAGACACTCACAGCTGTCTTGGGGCCGATAGTTGCA
GAGCGTAATGCAATGAAACAGAGTAGGCTCATCCTATCCATAGGTGGCTTACCCCGATCC
TTCCGCTTTCACTTTAGAGGCACAGGATATGATGAGAAGATGGETGCGTGAGCTGGAGGGC
CTGGAGGCCTCAGGATCCACATATGTTTGCACCCTGTGTGACTCCAGTCGAGCAGAGGLCC
TCTCAAAATATGCTACTGCACTCCATCACCCGCAGTCATGAAGAGAACCTAGAACGTTAT
GAAATTTGGAGAACGAACCCCTTTTCAGAATCTACAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCAGCTAAACCTTTTATGGAGACCAACCACACTGTGGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATGTTCCAGGCGATGAGATGGGGGAAGTGTATCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGTTGGAGGGCAGCCTCAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGTTA
ATGACCCAGGAAGCTGTGGAGGTAGTGTGTGAGCTAGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGETGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCTACATTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCTTGGCTCATGTTCCTGAAATCCTAAAGAAAGATGGCTCCCTCGGGGCCTGEGGLC
AGTGAGGGGACCAAGTCAACAAACAAACTGTTCAGGCGTTTCCTAACTATG
>Coris_julis
AGCCTCCGAGCTGCCGAGAAGGAGCTTCTCCCTGGATTTCACCAGTTTGAATGGCAACCA
GCTCTCAAACATGTGTCCACGTCTTGCAATGTTGGCATTATTAATGAGCTCTCTGGATGG
GCCTCGTCTGTAGATGACGCCTCGGCTGACACCATCAGTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCGTTGAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAT
GGACTGGAAGACAGTGCTTGTACTTCAGGCTTCAGTGTCATGATTAAGGCATCCTGTGAG
GGCATGGGTGATGTCAGCGAAAAGCACGGCGGAGGGCCAGCTGTTCCTGAGAAGGTTGETG
CGCTTTTCTTTCACCATCATGTCTGTCTCTGTAAGGGCAGAGTCT~--AAGGAGGAAGAC
ACTACCCTTTACACTGAGCCAAAGCCAAACTCAGAGCTATCCTGTAAACCCCTCTGCCTG
ACATTTGTGGATGAGTCAGACCATGAGACCCTCACAGCAGTCCTGAGTCCTGTAGTTACA
GAGCGTAAAGCGATGACAGAAAGCAGGCTCATCCTGETCCATAGGTGGACTGCTTCGCTCC
TTCCGCTTTCACTTCAGAGGCACTGGATATGATGAGAAGATGGTACGTGAGATGGAGGGT
CTCGAGGCTTCAGGGTCCACCTACATCTGCACTCTTTGTGATGCCACTCGAGCAGAGGCC
TCTCAAAACATGGTGCTACACTCTGTCACCCGCAGTCATAACGAGAACCTGGAGCGCTAC
GAAATCTGGCGAACCAATCCCTATTCTGAGTCTGTGGAAGAGCTGAGAGAAAGAGTGAAG
GGGGTATCAGCCAAGCCCTTCATGGAGACTCAACCAACGCTTGACGCTCTGCACTGTGAC
ATTGGCAATGCGACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACGAA
AAAGTCAACCCTAGCCGTGTGCGAGCGCCGCAGCTGGAGGGCAGCCTTAGACAAACAGCTG
AGGAAGAAAATGAAGCTCAAACCGGTGATGAGGATGAATGGAAACTATGCACGCAAGCTG
ATGACCATGGAGGCTGCGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGACTCTACCTCCAGATGAAGCCTGTTTGGCGGGCCACCTGC
CCAGCCAAGGAGTCCCCTGACCAGCTGTGCCGCTACAGCTACAACTCCCAGCGCTATGCA
GACCTCCTCTCTTCCACCTTCAAGTACAGGTACAATGGAAAGATAACAAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGACAGAGATGGATCCATAGGGGLCTGGGLCC
AGTGAGGGGAACGAGTCCGCAAACAAACTGTTTAGGCGTTTCCGGAAGATG
>Notothenia_coriiceps
ACCCTGCGAGCTGCAGAGAGGGAGCTTCTCCCTGGCTTCCTCGAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAACGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTTCCCAGCTGACACCATCACTCGCAGGTTTCGCTACGATGTG
GCTCTGGTGTCAGCAATAAAGGATCTGGAGGAGGACATCATGGAGGGGCTCAGAGAGGCT
GGTATGGAAGACAGTACTTGTACCTCAGGCTTCAGTGTCAAGATCAAAGAATCCTGTGAT
GGCATGGGCGATGTAAGTGAGAAACATGGCGGGGGACCAGCTGTCCCTGAGAAGGCTGTA
CGTTTTTCTTTTACTGTCATGTCTGTCTCTGTCAAGCCAGACAAC~~-~-GAGGAGAAGGAG
GTTACCATTTTCACTGAGCCCAAGCCGAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGACGAGTCAGACCATGAGACACTCACAGCTGTCCTGGGGCCTGTAGTTGCC
GAGCGTAAGGCAATGAAGGGGAGCAGGCTCATCCTATCCTTGGGTGGACTAGCTCGCTCC
TTCCGATTCCACTTCAGAGGTACAGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
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CTTGAAGCCTCTGGGTCCACCTATGTCTGCACTCTCTGTGACTCCACCCGEGGCAGAGGLC
TCTGAAAACATGGTGCTACATTCCGTCACCCGCAATCATGTAGAGAACTTGGAGCGCTAC
GAGATATGGAGAACCAACCCCTTTTCCGAGTCTGTAGACGAGCTGCGGGACAGAGTCAAA
GGTGTCTCCGCCAAGCCGTTCATGGAGATGCACCCCACGCTGGATGCGCTACACTGTGAC
ATTGGCAATGCCACAGAGTTCTACAAAATCTTCCAAGACAAGATCGGGGAAGTGTACAAA
AAGGTCAACCCCAGTCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAAAAGCTGAAGGTCAAACCGGTCATGAGCGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGCGGATGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGCGGAGGAAA
GCCCTCAGGGAGCTTATGAGTATATACGTCCAGATGAAGCCCGTGTGGCETGCCACCTGC
CCTGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTTCAGCTTTAACTCACAGCGCTTTGCA
GACCTTCTCTCTTCTACTTTCAAATATAGATACAATGGAAAGATAACCAATTATTTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGGGCCTGGGCC
AGCGAAGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGTAAAATG
>Synagrops_bellus
GCCCTGCGAACTGCAGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAGTGGCAGCCA
GCTCTCAAGAATGTGTCCACAYTTTGCAATGTTGCGCATTATTAACGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCGGCTGACACCATCACTCGCAGGTTTCCCTATGATGTG
GCACTGGTGTCAGCATTAAAGGACCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCATGCACCTCAGGCTTCAGTGTCATGATCAAGGAAGCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCGGTTGTTCCCGAGAAGGCTGTA
CGTTTCTCTTTCACTATCATGTCTGTCTCTGTCCTCGCAGACGAT---AAGGAGGAAGAG
CTTACCATCTTCACCGAGCCGAAGCCAAACTCGGAGCTGTCCTGTAAGCCCCTTTGEGTCTG
ACGTTTGTGGACGAGTCAGACCATGAGGCGCTCACAGCCGTCCTGGGGCCTTTAGTTGCG
GAGCGTAATGCAATGAAGGAGAGCAGGCTCATCCTGTCCATGGGCGGACTGTCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCGCCTATGTCTGCACTCTCTGTGACTCCAGTCGGGCAGAAGCC
TCTCAGAACATGGTGCTGCACTCCGTCACCCGCAATCATGAGGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTGGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACACATCCCACGATGGATGCCCTACCCTGTGAC
ATTGGCAATGCCACCGAGTTCTACAAAATTTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGETGGAGGTGGETGTGTGAGCTGGTGCCCTCRGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGCGCCACCTGL
CCAGCCAAGGACTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCTGAAATCATAGAGAGAGACGGGTCCATAGGAGCCTGEGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTC—— =~ = mmmm e e e — — —
>Ambassis_agrammus
ACACTCAAAGCTGCAGAGAAAGAGCTCCTTCCAGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTGTCTTCATCTTGCAATGTTGGCATTATTAATGGGCTATCTGGATGG
GCTTCCTCTGTGGATGACTCCCCAGCTGACACCATCACTCGAAGATTTCGCTATGATGTT
GCACTGGTGGCAGCTTTAAAGGACCTGGAGGAGGACATAATGGATGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAAGAGTGTTGTGAT
GGCATGGGTGATGTCAGTGAGAAGCATGGETGGAGGACCAGCTGTTCCAGAGAAAGCTGTA
CGCTTTTCCTTCACTGTTATGTCTGTCTCTGTGCTGGCAGAAGGET - --GAGGAACAGGAG
GTTACCATTTTCACTGAGCCAAAGCCAAACTCAGAGCTGTCCTGTAAACCCCTTTGTCTC
ATGTTTGTGCATCAGTCAGACCATGAGATGCTCACAGCTETCCTGEGGCCTATAGTTGCC
GAGCGTGACGCAATGAAAGAAAGCAGGCTCATCCTGTCCATAGGLCGGCCTGLCTCGCTCT
TTTCGCTTCCACTTTAGGGGCACAGGATATGATGAGAAGATGGTCAGAGAGATGGAAGGC
CTGGAAGCCTCTGGATCCACATATATCTGTACTTTGTGTGATACCAGTCGTGCAGAGGCC
TCTCAAAACATGGTACTGCACTCCATCACTCGTAATCATGAAGAGAACCTAGAACGTTAT
GAAATCTGGAGAACCAACCCTTTCTCTGAGTCAGCAGATGAGCTGCGGGACAGAGTCAAA
GGAGTATCTGCCAAACCCTTCATGGAAACCCAGCCAACACTTGATGCACTGCACTGTGAC
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ATCGGCAATGCCACTGAATTCTATAAAATCTTCCAGGACGAGATTGGAGAAGTGTACAAA
AAGGGCAACCCCAGCAGAGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTC
AGGATGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCATGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGAAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCGGCCAAGGAGTGTCCTGACCAGCTGTGCCGCTACAGTTTTAACTCGCAACACTTTGCC
AACCTCCTCTCCTCAAACTTCAAATATAGATACAATGGAAAGATAAGTAATTACCTGCAC
AAGACCCTGGCTCATGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGCC
AGCGAGGGCAATGAGTCGGCAAACAAACTATTCAGGCGTTTCCGCAAGATG
>Denariusa_bandata
ACCCTCAGAGCTGCGGAGAAAGAGCTTCTTCCAGGTTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCGCTGGATGG
GCTTCCTCGGTGGATGACTACCCCGCTGACACCATCACTCGACGCTTTCGCTATGATGTG
GCACTGGTGGCAGCATTAAAGGACCTGGAGGAGGACATCACCGACGGGCTGAGAGAGCAC
AGGATGGAAGACAGCACTTGCACGTCAGECTTTAGTGTCATGATCAAGGAGTGTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCACGGETGGAGGACCAGCTGTTCCAGAGAAGGCTGTA
CGTTTCTCGTTCACTGTTATGTCTGTCTCTGTTCGAGCAGAGGGT~--AAGCGGAGGAGGAG
GTTACCATTTTTACTGAGCCAAAACCGAACTCAGAGCTGTCCTGTAAACCCCTTTGTCTC
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCTGTCATGGEGEGCCCATCATTGCC
GAGCGTAATGCAATGAAAGAAAGCAGGCTCATCCTGTCCATAGGCGEGLCCTGCCTCGCTCT
TTTCGTTTCCATTTCAGGGGTACAGGATATGATGAGAAGATGGTCAGAGAGATGGAGGGC
CTGGAGGCCTCGGGGTCCTCATACATCTGCACTCTGTGTGACGCCAGTCGTGCAGAGGCA
TCACAAAACATGGTGCTGCATGCCATCACCCGAAATCACGATGAGAATCTGGAACGTTAT
GAAATCTGGAGAACCAATCCCTTCTCAGAGACTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTATCTGCCAAGCCCTTCATGGAAACGCAGCCCACGCTCGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAATTCTACAAAATTTTCCAGGATGAGATTGGAGAAGTCTACAAA
AAGGGCAACCCCAGCAGAGAGGATCGGCGCAGTTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAGCCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCAGCGAGGCAGTGGAGGTGGETTTGTGAGCTGGTGCCCTCAGAGGAGAGAAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGETGTGEGCGGGCCACCTGC
CCGGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAACGCTTTGCC
GACCTCCTCTCCTCTAACTTCAAATACAGATACAACGGAAAGATAAGCAATTACCTGCAC
AAGACCCTTGCCCATGTGCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCTTGGGLCC
AGTGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGCAAGATG
>Ambassis_macleayi
ACACTCAGAGCTGCAGAGAAAGAGCTCCTTCCAGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTGTCTTCATCTTGCAATGTTGGCATTATTAATGGGCTATCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGAAGATTTCGCTATGATGTT
GCACTGGTGGCAGCTTTAAAGGACCTGGAGGAGGACATCATGGATGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAAGAGTGTTGTGAT
GGCATGGGTGATGTCAGTGAGAAGCATGGETGGAGGACCAGCTGETTCCAGAGAAAGCTGTA
CGCTTCTCCTTCACTGTTATGTCTGTCTCTGTGCTGGCAGAAGGT - ~--GAGGAGCAGGAG
GTTACCATTTTCACTGAGCCAAAGCCAAACTCAGAGCTGTCCTGTAAACCCCTTTGTCTC
ATGTTTGTGGATGAGTCAGACCATGAGATGCTCACAGCTGTCCTGGGGCCTATAGTTGCC
GAGCGTGACGCAATGAAAGAAAGCAGGCTCATCCTGTCCATAGGCGGCCTGCCTCGCTCT
TTTCGCTTCCACTTTAGGGGCACAGGATATGATGAGAAGATGGTCAGAGAGATGGAAGGC
CTGGAAGCCTCTGGATCCACATATATCTGTACTTTGTGTGATACCAGTCGTGCAGAGGCC
TCTCAAAACATGGTACTGCACTCCATCACTCGCAATCATGAAGAGAACCTAGAACGTTAT
GAAATCTGGAGAACCAACCCTTTCTCTGAGTCAGCAGATGAGCTGCGGGACAGAGTCAAA
GGAGTATCTGCCAAACCCTTCATGGAAACCCAGCCAACACTTGATGCACTGCACTGTGAC
ATCGGCAATGCCACTGAATTCTATAAAATCTTCCAGGACGAGATTGGAGAAGTGTACAAL
AAGGGCAACCCCAGCAGAGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTC
AGGATGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCATGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGAAGGGAG
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GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCALCCTGC
CCGGCCAAGGAGTGTCCTGACCAGCTGTGCCGCTACAGTTTTAACTCGCAACACTTTGCC
AACCTCCTCTCCTCAAACTTCAAATATAGATACAATGGAAAGATAAGTAATTACCTGCAC -
AAGACCCTGGCTCATGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGLC
AGCGAGGGCAATGAGTCGGCAAACAAACTATTC - === == m = ———— —
>Aplodactylus_arctidens
aCCCTGCGAGCTGCGGAGAAGGAGCLEECtcccCGGeTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCGTGCAATGTTGGCATCATTAATGGGCTCTCTGGACGG
GCTTCCTCGGTGGATGACGTTGCAGCTGACACCATCACTCGGCGATTTCgCTATGATGEG
GCcACTGGEGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAgAGAGAGT
GGGATGGAAGACAGYGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGCGAC
GGCATGGGCGACGTCAGCGAGAAGCACGGCGGAGGACCAGCCETTCCTGAGAAGGLCTGTA
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGLccaGGCagACgAT - ~--GAGGAGGAAGAG
GTTACCcaTCTTCaCCGAGCCaAAGCCAAACTCagAACTGTCCTGTAAGCCCCTTTGCCTG
ACGTTcGTGGATGAGTCaGACCATGAGACACTCacmGCTGTCCTGAGCCCTGLAGTTGCA
JAgCGLAAYGCaaTGAAAGAGAGCAGGCTCaTCCTATccaTCGGTGGACTACCTCgCTCC
TTCCGCATCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGACATGGAGGGC
CTCGAGGCCTCCGGGETCCACCTATATCTGCACTCTTTGCGACTCCACTCGGGCAGAGGCC
TCTGAAAACATGGTGCTACACTCCATCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCYACACTGGATGCGTTGCACTGTGAC
ATTGGAAACGCAACTGAGTTCTACAAAATCTTCCAGGACGAGatcgggGagGTCTACGAa
aAGGtCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTagaTAAACAACTG
AGGAAGAAGATGAAGCTCAAACCGGTGATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCAGGAGACAGTGGATGTGGTGTGTGAGCTGGTGCCCTCAGAGGCGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCAAGAGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAACTACCTGCAC
AAGACTCTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCT
AGYGAGGGGAACGAGTCAGCCAACAAACTETTCNNNNNNNNNANNNIININT
>Glossamia_aprion
ACCCTCCGAGCTGCAGAGAAGGAGCTGCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGETCTGCGTCTTGCAATGTTGGCATTATTAATGGACTTTCTGGATGG
ACTTCTTCGGTGGATGACTCCCCGGCTGACACAATCACACGGCGCTTTCGCTATGATGTG
GCACTGGTATCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGCAAGAGAGT
GGGATGGAAGACAGTGCATGCACCTCGGGCTTCAGTGTTATGATCAAAGAGTCGTGTGAT
GGCATGGGTGATGTGAGCGAGAAGCACGGTGGAGGACCTGETTGTTCCCGAGAAGGCTGTT
CGTTTCTCTTTCACCATTATGTCTGTGTCTGTCAAGGCAGAAGGA---AAGGA---GGAG
GTTACCATCTTCACGGAGCCGAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTGLCCTC
ACATTTGTGGATGAATCAGACCATGAGACACTCACAGCTGTCTTGGGGCCGATAATTGCA
GAGCGTACTGCTATGAAAGAGAGCAGGCTCATCATATCCATAGGTGGCCTCCCTCGATCC
TTCCGCTTTCACTTCCGAGGCACAGGATACGATGAGAAGATGGTCCGTGAGATGGAAGGT
CTTGAGGCCTCTGGGTCCTCTTATGTCTGTACGCTGTGTGACACCAGTCGAGCAGAAGCC
TCTCAGAATATGGTGCTGCACTCCATCACCCGCAGTCATGATGAAAACCTAGAACGCTAT
GAAATTTGGAGAACCAACCCTTTTTCAGAGTCTGCAGATGAACTGAGAGACAGAGTCAAA
GGGGTCTCAGCTAARCCTTTCATGGAGACCCAGCCTACACTGGATGCATTGCACTGTGAC
ATCGGTAATGCCATTGAGTTCTACAAAATCTTTCAGGATGAAATAGCTGAGGTGTATAAA
AAGGTCAACCCTAGCCGGCGAGGAACGCCGCAGCTGCGAGGGCAGCTTTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGACTATGGAGGTGGTGTGTGAGTTGGETGCCCTCCGAGGAGAGGAGGGAG
GCCCTGAGAGAGCTGATGAGGCTCTACCTGCAGATGAAACCTGTGETGGCGETGCCACGTGC
CCTGCAAAAGAATGCCCTGACCAATTGTGCCGCTACAGCTACAACTCCCAGAGCTTTGCT
GACCTCCTTTCCTCTACATTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCTTGGCTCACGTCCCTCAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



199

AGTGAGGGAAACGAGTCAGCAAACAAACTCTTC -~ === m— === ——~
>Cheilodipterus_macrodon
ACCCTCCGAGCTGCAGAGAAAGAGCTGCTGCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTTTCTGGATGG
AGTTCTACGGTGGACGAGTCTCCGGCTGACACAATCACACGGCGCTTTCGCTATGATGTG
GCACTGGTATCAGCATTAAAGGATCTGGAGGAGGACATCATGGAAGGGCTGCAAGAGAGT
GGGATGGAAGACAGTGCATGCACCTCGEGCTTCAGCGTTATGATCAAAGAATCGTGTGAT
GGCATGGGTGATGTGAGCGAGAAGCATGGTGGAGGACCTGTTGTTCCCGAGAAGGCTGTT
CGTTTCTCTTTCACAATTATGTCTGTGTCTGTCAAGGCAGAAGGA~-—-GAGA-—--AGGAG
GTTACCATCTTCACAGAGCCAAAGCCAAACTCAGAACTGTCTTGTAAGCCCCTCTGCCTC
ACATTTGTGGATGAATCTGACCACGAGACACTCACAGCTGTCTTGGGGCCGATAGTTGCA
GAGCGTACTGCTATGAAAGAGAGCAGACTCATCGTATCCATAGGTGGCCTCCCTCGATCA
TTCCGCTTTCACTTCCGAGGTACAGGATATGATGAGAAGATGGTCCGTGAGATCGAGGGC
CTTGAGGCTTCAGGTTCCTCTTATGTCTGCACGCTGTGTGACACCAGTCGAGCAGAGGLC
TCTCAGAATATGGTGCTGCACTCCATCACCCGCAGTCATGATGAAAACCTAGAACGCTAT
GAAATTTGGAGAACCAACCCTTTTTCAGAGTCTGCAGATGAACTGAGAGACAAAGTCAAA
GGGGTCTCCGCTAAACCCTTCATGGAGACCCAGCCTACAATAGATGCATTGCACTGTGAC
ATTGGTAATGCCATTGAGTTCTACAAAATCTTTCAGGATGAAATAGGTGAGGTGTATCAA
AAGGTCAACCCCAGCCGGGAGGAACGACGCAGCTGGAGGGCAGCTTTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTAATGAGGATGGGAAGGAAATATTTCCGCAAGCTA
ATGACCCAGAAAACCCTGAAGGTGGTGTGTGAGTTGGTGTCCTCTGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTGCAGATGAAACCTGETGTGGCGETGCCACCTGC
CCTGCAAAAGAATGCCCTGACCAACTGTGCCGCTACAGCTACAACTCCCAGAGCTTTGCT
GACCTTCTTTCCTCTACATTCAAATACAGGTACAATGGAAAAATAACCAACTACCTGCAC
AAGACCTTGGCTCACGTCCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGELC
AGTGAAGGAAATGAGTCAGCAAACAAACTCTTCAGGCGTTTTCGGAAAATG
>Arripis_trutta
ACCCTGCGAGCTGCAGAAAAGGAGCTGCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAGTGTTGGCATTATTAATGGGCTCTCTGCGATGG
GCTTCCTCAGTGGATGACACCCCAGCTGACACCATCACTCGACGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCCGAGAAGGCTGTC
CGCTTCTCTATCACTGTTATGTCTGTCTCTGTCCTGGCAGGCGAT ---GAGGAGGAAGAG
GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCTGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGACAGAGAGCAGGCTCATCCTGTCCATGGGETGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGCGAGGTAGAGGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCC
TCTCAAAACATGGTGCTACACTCCGTCACCCGCAGTCATGACGAGAACCTAGATCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCACTACACTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCTAGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGAGCAACCTGC
CCTGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTTCTCTCCTCTACCTTCAAATTCAGCGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGCGAGGGGAACGAGTCGGCAAACAAGCTCTTCAGGCGTTTCCGGAAGATG
>ApOgon_aureus
ACCCTCCGAGCTGCAGAGAAAGAGCTGCTGCCTGGCTTTCACCAGTTTGAGTGGCAGCCA
GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTTTCTGGATGG
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ACTTCTACAGTGGACGAGTCCCCGGCTGACACAATCACACGGCGCTTTCGCTATGATGTG
GCACTGGTATCAGCATTAAAGGATCTGGAGGAGGACATCATGGAAGGGCTGCAAGAGAGT
GGGATGGAAGACAGTGCATGCACCTCGGGCTTCAGTGTTATGATCAAAGAATCGTGTGAT
GGCATGGGTGATGTGAGCGAGAAGCATGGCGCAGGACCTGTTGTTCCCGAGAAGGCTGTT
CGTTTCTCTTTCACAATTATGTCTGTGTCTGTCAAGGCAGAAGGA~--GAGG---AGGAG
GTTACCATCTTCACAGAGCCGAAGCCAAACTCAGAACTGTCTTGTAAGCCCCTCTGCCTC
ACATTTGTGGATGAATCCGACCACGAGACACTCACAGCTGTCTTGGGGCCGATAGTTGCA
GAGCGTACTGCTATGAAAGAGAGCAGACTCATCGTATCCATAGGTGGCCTCCCTCGATCC
TTCCGCTTTCACTTCCGAGGCACAGGATATGATGAGAAGATGGTCCETGAGATGGAGGGC
CTTGAGGCTTCGGGTTCCTCTTACGTCTGCACGCTGTGTGACACCACTCGAGCAGLCGGLCC
TCTCAGAATATGGTGCTGCACTCCATCACCCGCAGTCATGATGAAAACCTAGAACGCTAT
GAAATTTGGAGAACCAACCCTTTTTCAGAGTCTGCAGATGAACTGAGAGACCGAGTCAAA
GGGGTCTCCGCTAAACCCTTCATGGAGACCCAGCCTACAATAGATGCATTGCACTGTGAC
ATTGGTAATGCCATTGAGTTCTACAAAATCTTTCAGGATGAAATAGCGTGAGGTGTATCAA
AAGGTCAACCCCAGCCGGGAGGAACGACGCAGCTGGAGGGCAGCTTTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGACTGTGGAGGCGTGGTGTGTGAGTTGGTGCCCTCTGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTGCAGATGAAACCTGTGTGGCGTGCCACCTGC
CCTGCAAAAGAATGCCCTGACCAACTGTGCCGCTACAGCTACAACTCCCAGAGCTTTGCT
GACCTTCTTTCCTCTACATTCAAATACAGGTACAATGGAAAGATAACTAACTACCTGCAC
AAGACCTTGGCTCACGTCCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAGGGAAATGAGTCAGCAAACAAACTCTTCAGGCGTTTTCGGAAAATG
>Arripis_truttacea
ACCCTGCGAGCTGCAGAGAAGGAGCTGCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAGTGTTGGCATTTTTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACACCCCAGCTGACACCATCACTCGACGGTTTCGCTATGATGCTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCCGAGAAGGCTGTC
CGCTTCTCTATCACTGTTATGTCTGTCTCTGTCCTGGCAGGCGAT---GAGGAGGAAGAG
GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGACAGAGAGCAGGCTCATCCTGTCCATGGGTGGACTACCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGCGAGGTAGAGGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGLC
TCTCAAAACATGGTGCTACACTCCGTCACCCGCAGTCATGACGAGAACCTAGATCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCACTACACTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCTAGAGGCTGETGGAGGTGGTGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGAAGCTGATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGAGCAALCCTGC
CCTGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGLCC
GACCTTCTCTCCTCTACCTTCAAATTCAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATTGAGAGAGATGGATCCATAGGAGCCTGGEGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTCTTCAGGCGTTTCCGGAAGATG
>Banjos_banjos
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GTTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGTCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCAATAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCGTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGALC
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
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CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT -~ ~GAGGACGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCTCTTTGCCTG
ACATTTGTGGATGAGTCAGACCATGAGACGCTCACAGCCGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACCATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCGGGGETCCTCCTATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAAGCC
TCTCAGAACATGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGTAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGAAGACTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGGGAGGAGGGAG
GCCCTGAGGGCGCTTATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Brama_orcini
ACCTTGCGAGTTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACTCTCCGGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGATAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAAAAGCACGGCGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTATCACTATTATGTCTGTCTCTGTCCTGGCAGATGAT - - -GATGAGGAGGAG
GTTACTATCTTCACAGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCACGAGACACTCACAGCTCTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATACTTTCCATCGGCGGTATGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGAGACATGGAGGGC
CTGGAGGCCTCAGGGTCCAGCTATGTCTGCACTCTGTGTGATTCCAGTCGGGCAGAAGAC
TCTCAAAACATGGTGCTACACTCCATCACCCGCAACCATGACGAGAACCTTGAACGCTAC
GAAACATGGAGAACCAACCCCTTTTCTGAATCCGGAGAAGAGCTTAGGGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGATGGATGCATTACATTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAAATTGGGGAGGTGTACCAA
AAGGTCAATCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGTTGAAGCTCAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGETGGETGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATACCTCCAGATGAAGCCTGETGTGGCGTGCCACCTGC
CCAGCTGAGGAGTGCCCTGACCAGCTGTGCCGCTATAGCTTTAACTCCCAGAGCTTTGCC
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAATGGAAAGATACCCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGCTCCATCGGAGCCTGGGECC
AGTGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Gymnocaesio_gymnoptera
ACCCTGCGAAACACAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATGTTGGCGTTATTAATGGGCTGTCTGGATGG
GCTTCCTCAGTGGATGACTCCCTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGGGAGAGT
GGGATGGAGGACAGTGCTTGCACCTCGGGCTTCAGTGTCATGATCAAGGAGTCTTGTGAC
GGCATGGGTGATGTCAGCGAGAAGCACGGTGGAGGACCGATTGTCCCTGAGAAGGCTGETT
CGCTTCTCTTTCACTATCATGTCTGTGTCCGTCCTGGCAGATGAG- - -AAGGAGGAAGAG
GTGAGAATCTTCACAGAACCGAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ACCTTTGTGGATGAGTCGGACCATGAGACTCTCACTGCCGTCCTGGEGGCCTATAGTTGCC
GAGCGTCACGCCATGAAAGAGAGCAGGCTCATCCTATCTATTGGTGGGCTGCCTCGGTCC
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ATCCGCTTTCATTTCAGAGGCACGGGATACGACGAGAAAATGGTTCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATGTCTGCACTCTCTGCGACTCCAGTCGCGCGGAGGCC
TCGCAAAACATGGTGCTGCACTCCGTCACCCGCGGCCATGAAGAGAACCTGGAGCGTTAC
GAAATATGGAGAAACAACCCTTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAAACCCATCCCACGCTGGATGCCTTGCACTTGAAC
ATTGGCAACGCCACCGAGTTCTACAAAATTTCCCAGGATGAGATTGGGGGGGTGTTAAAA
AAGGCAACCCCAAGCGGGAAGGGAAGGCGAAGCGGGAGGGAAGCCCGGGTAAAACAG-TG
AGGAAAAGGATGAAACTAAAAACCGTAATGAGGATGAATGGGAACTATGCCCGGCGGTTA
ATGACCATGGATTCTGTGGAGGCTGGTGTGCGAGCTGGTGCCCTCAGAGGAGCGGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGECGGEGECCACCTGT
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCTCATGTGCCCGAATTCATCGAGAGAGATGGATCCATCGGGGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCCGACGTTTCCGGAAGATG
>Caesio_lunaris
ACCCTGCGAAACACAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATCTTCGECETTATTAATGCCCTCTCTCGCATGG
GCTTCCTCAGTGGATGACTCCCTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGGGAGAGC
GGGATGGAAGACAGTGCTTGCACCTCGGGCTTCAGTGTCATGATCAAGGAGTCTTGTGAC
GGCATGGGTGATGTCAGCGAGAAGCACGGCGGAGGACCGGTTGTTCCTGAAAAGGCTGTT
CGCTTCTCTTTCACTATCATGTCTGTCTCTGTCCTGGCAGATGAG---AAGGAGGAAGAG
GTGAGAATCTTCACAGAACCGAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTTTGTGGATGAGTCAGACCATGAGACTCTCACTGCCGTCCTGGGGCCAATAGTTGCA
GAGCGTCACGCCATGAAAGAGAGCAGGCTCATCCTATCCATCGGTGGACTGCCTCGEGTCC
ATCCGCTTTCATTTCAGAGGCACGGGATACGACGAGAAAATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTATGETCTGCACTCTCTGCGACTCGAGTCGCGCGGAGGLCT
TCGCAAAACATGGTGCTGCACTCCGTCACCCGCGGCCATGAAGAGAACCTGGAGCGTTAC
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTGCACTGCGAC
ATCGGTAACGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACCAA
AAGGTCAGCCCCAGCCGEGEGAGGAGCGGCGCAGCTGGAGGACAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAACTAAAACCGGTAATGAGGATGAATGGGAACTATGCCCGGCGGCTA
ATGACCATGGAGTCTGTGGAGGTGGETGTGCGAGCTGGTGCCCACAGAGGAGCGGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGGGCCACCTGT
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCTCATGTGCCCGAAATCATCGAGAGAGATGCATCCATCGGAGCCTGGGCC
AGCGAGGGGAACGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Callanthias_australis
TCCCTGCGAGCTGTGGAGAAGGAGCTCCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTAACTCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGCTGGATGACGCCCCGGCTGACACCATCACTCGTCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGCGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCGCCTCGGEGETTCACTGTGATGAGCAAAGAGTCGCGTGAC
GGCCTGGGGGATATCTCCGAGAAACACGGCGGAGGAACATGTGCCCGTGAGAAGGGTGTA
CGTTTCTCTTTCACTATAGCGTGTGTGTCCCTCCTCCCGCATGAG- - -AGGGAGGGGGGG
GTCCTCCTCTTCCCCTGCGCCTAAAGTCAGTCCAGAGCEGGCETECCTECCCCCTTECCTE
ATGCTCGTGGACGACCCAGACCCCAAGATACCCTCAAACATTCTGAAGCCTGTAGTCACA
GACCGTAAGGCGATGACAGAGAGTAGGCGCATGCTATCCATCGGETGGACGACCTCGCTCC
TTCCGCTTCCACTTCCGAGGCACGGGGTACTATGAGAAGATAGTGAGGGAAATAGAAGGC
CTCGAGGCCTCAGGGTCCACTTATTTCTGCACTCTCTGCGACTCCAGCCGGGCCGAAGCC
TGTCAAAACATGTCGCTGCACTTCATCACCGCAAGACAGCGAGAAGACCTGGAACGTTAC
GAAATATGGAGCACCAACCCATTTTCTGAGTCTGCAGATGAGCTGCGACACAGAGTCAAA
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GGGGTGTCTCCCAAGCCCCTCATGGAGACTCATCCCACCATGGATGCGTTGCACTGTGAC
ATAGGCAACGCCACAGAGTTCTACAAGATCTTCCAGGATGAGATCGGGEGAGGTGTACCALC
AAGGCGAACCCCAGCCGAGAGGAGCGCCGCAGCTGGAGGGCCGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCGGTAATGAGGATGAATGGGAACTATGCACGCAAGATA
ATGACCCTGGAGGCCGCGGAGGTGETGTGTGAGCTGGTGCCCTCTGAGGACAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGECGCCALCCTGL
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCC
GACATCCTCTCGTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATCGGGGCCTGGGCT
AGCGAGGGGAACGAGTCGGCGAACAAACTGETTCAGGCGETTTCCGGAAGATG
>Alectis_alexandrinus
ACCCTCAGAGCTGCGGAGAAAGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCACCATCTTGCAATGTTGGCATTATTAATGGTCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATCTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGAAA
GGAATGGAAGACAGTGCTTGCACCTCAGGCTTTACTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCCGATGTCAGTGAGAAGCACGGCGGAGGACCAGCTGTTCCTGAGAAAGCTGTT
CGTTTCTCCTTCACTGTTATGTCTGTCTCTGTCCTGACAGACGAG---GGGGAG~--GAG
GTTACTATCTTTACCGAAACAAGGCCAAACTCAGAACTGTCCTGTAAGCCCCTATGCTTG
ATGTTTGTTGATGAGTCAGACCATGAGACACTCACAGCTCTCCTGGGGCCTGTGGTTGCA
GAGCGCAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATAGGETGGCCTCTCTCGCTCC
TTCCGTTTCCACTTCAGAGGTACCGGATACGATGAGAAGATGGTGCGAGATATTGAAGGT
CTGGAGTCCTCGGGGTCCACATACGTCTGCACCTTGTGTGACTCCAGTCGGGCCGAGGCT
TCTCAAAACATGGTGCTACACTCCATCACTCGCAGTCATGGAGAGAACCTAGAACGATAT
GAAATATGGAGAACAAATCCCTTCTCCGAGTCAGCGGATGAACTGCGAGAAAGAGTCAAA
GGGGTCTCTGCAAAGCCCTTCATGGAGACCCAGCCCACACTTGATGCATTACACTGTGAC
ATCGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTATAAG
AAGGTCAACCCCAGCCGGGAGGAGAGGCGCAGCTGTAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCAGTAATGAGGATGAATGGTAACTACGCCCGCAGGCTA
ATGACCCTAGAGACTGTGGAGGTTGTGTGTGAACTGGTGCCCTCAGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTATCTCCAGATGAGGCCTGTGTGGCGETGCCACCTGC
CCAGCCAAGGAATGCCCGGACCAGCTGETGCCGCTACAGCTTCAACTCCCAGCACTTTGCC
GACCTCCTGTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTTCAC
AAGACTCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGCGCCTGEGGCC
AGTGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Caranx_hippos
ACGCTCCGAGATGAGAAAAAAGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCACCCA
GCTCTCAAAAATGTGTCACCATCTTGCAATGTTGGCATTATTAATGGTCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTTACTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGETTCCTGAGAAAGCGGETG
CGTTTCTCCTTCACTGGTATGTCTGTCTCCGTCCTGACGGACGAG- --GGGGAG-~-GAG
GTTACTATCTTCACCGAACCAAGGCCAAACTCAGAACTGTCCTGTAAGCCCCTGTGCTTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCTCTCCTGGGGCCTETGGTTGCA
GAGCGCAACGCGATGAAAGAGAGCAGGCTTATCCTATCCATAGGTGGACTCTCTCGCTCC
TTCCGCTTCCACTTCAGGAGTACCGGATACGATGAGAAGATGGTGCGAGAAATGGAAGGT
CTGGAGTCCTCGGGGTCCACATACGTCTGCACCCTGTGTGACTCCAGTCGGGCCGAGGLCC
TCTCAAAACATGGTGCTTCACTCCGTCACCCGCAGTCATGTGGAGAACCTAGACCGTTAT
GAAATATGGAGAACAAACCCCTTCTCCGAGTCAGCGGACGAACTGCGAGACAGAGCCAAA
GGGGTCTCTGCAAAGCCCTTCATGGAGACTCACCCCATGCTTGATGCATTACACTGTGAC
ATCGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTATAAG
AAGGTCAACCCTAGCCGGGAGGAGAGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGATAAGATGGATGAATGGAAACTACGCCCGCAGGCTA
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ATGACCCTAGAGACTGTGGAGGTTGTGTGTGAACTGGTGCCCTCAGCGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTATCTCCAGATGAGGCCTGTGTGGCGCGCCALCCTGC
CCAGCCAAGGAATGCCCCGACCAGCTGETGCCGCTACAGCTTTAACTCCCAGCACTTTTCC
GAACTCCTGTCCTCTACCTTCAAATATAGGTACAATGGAAAAGTAACCAAATACCTTCAA
AAGACTCTGGCCCATGTGGCCGAAATCATAAAGAGAGATGGGTCCATCGGCGCCTGGGCC
AGTGGAGGGAGCAATTCAGCAAACAAACTGTTCAGACGTTTCCGAAAGATG
>Decapterus_macrosoma
GCGCTCCGAGATGAGAAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCACCCA
ACTCTCAAGAATGTGTCACCATCTTGCAATGTTGGCATTATTAATGGTCTCTCTGGATGG
GCTTCCTCATTGGATGACTCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGAAA
GGAATGGAAGACAGTGCTTGCACCTCAAGCTTTACTGTC-TGATCAAGGAATGTTGTGAT
GCCATGGGCCATGTCTGCAAGAAGCACTGCCGAGGACCAGCTGTTCCTGAGAAAGCGGTG
CGTTTCTCCTTCACTGGTATGTCTGTCTCCGTCCTGACGGACAAG-—~-GGGGAG---GAG
GTTACAATCTTCACCGAACCAAGGCCAAACTCGGAGCTGCCCTGTAAGCCCCTGTGCTTG
ATGTTTGTGGCGATGAGTCAGACCGCAGTACCTGCACAGTCATCCTGGGGCCTETGGTTGGA
GAGCGCAACGCGATGAAAGAGAGCAGGCTTATCCTATCCATAGGTGGACTATCTCGLCTCC
TTCCGCTTCCACTTCAGGAGTACGGAATACGATGGGAGGATGGTGCGAGAAATGGATTGC
CTCGAAGTCCCGGGGTCCACATACGTCTGCAGTTCTCATCTTATCAATTCGGCAGAAGCC
TCTCTGACTATGGTACTTCATTCTGTCGCCTGTAACCGCGTGGAGAACCTAGACCATTAT
GAAATATGGAGAACAAACCCCTTCTCCGAGTCAGCGGACGAACTGCGAGACAAAGTGGAG
GGGGTCTCTGCAAGCCTTTTTGTGAGGGTTTACCCCATGCTTGATGGGTTACACTGETGGC
CTTGGGCGTGCCACGGAGTTCTACAAAATCTTCCAGGACGAGATTTGGGAGGTGTATAAG
AAGGTTAACCCCAACCGGGAGGAGAGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGATAATGAGGATGAATGGTAACTACGCCCGCAGGCTA
ATGACCCTAGAGGCTGTGAATGTTGTGTGTGAACTGGTGCCCTCGGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTATCTCCAGATGAGGCCTGETGTGGCGCGCCACCTGC
CCAGCAAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCACTTTGCC
GACCTCCTGTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTTCAT
AAGACTCTGGCCCATGTGCCTGAAATCATAGAGAGGGATGGATCCATCGGCCCCTGEGEGCC
AGTGATTCCAACAATTCACCAAACAAACTATTCAGCCCTTTCCTTAAAATG
>Caristius_sp
ACTCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCAGCTGACACATTCACTCGGCGGETTTCGCTATGATGTG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAAAGG
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAAAAGCACGGEGTGGAGGACCACTTGETTCCTGAGAAGGCTGETG
CGTTTCTCTATCACTATTATGTCTGTCTCTGTCCTGGCAGATGAT - --GAGGAGGAGGCG
GTTACTATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCTTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCTCTCCTGGGGCCTTTAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATTCTTTCCATCGGTGGCCTGCCTCGLCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCAGCTATGTCTGCACTCTGTGTGATTCCAGTCGGGCAGAGGCA
TCTCAAAACATGGTGCTACACTCCATCACTCGCAGTCATGACGAGAACCTTGAACGTTAC
GAAATATGGAGAACCAACCCCTATTCTGAGTCTGTAGACGAGCTGCGGGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGATGGATGCATTACATTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAAATTGCGCGACGCGTGTATCAA
AAGGTCAATCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGTTGAAGCTTAGACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCGGTGGACGCTGGTCTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAA
GCCCTGAGGGAGCTTATCAGGCTATACCTCCAGATGAAGCCTGETGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTATAGCTTTAACTCCCAGAGCTTTGCC
AACCTTCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACAAATTACCTGCAC

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



205

AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGTGAGGGGAATGAGTCGGCAAACAAACTCTTCAGGCGTTTCTTTAAAATG
>Spicara_alta
ACTCTGCGAGCTGGGACCAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTAGCTCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
TCTTCCTCAGTGGATGACACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCGGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGCGGACCAGCTGETCCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTTTCTGTCCTGGCAGACGGC---AAGGAGAAAGAG
GTAACTATCCTTACACAGCCAAAGCCGAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCCATCCTGETGGCCTGTAGTCGCA
GAGCGTAAGGCAATGAAAGAGAGCAGGCTCATCTTATCCATCGGTGGACTTCCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACCGGCTACGATGAGAAGATGGTGCGETGAGATGGAGGGT
CTCGAGGCCTCGGGGTCCACCTATGTCTGCACTCTTTGTGACTCGGGTCGGGCAGAGGLCG
TCCCAAAACATGGTGCTGCACTCCATCACCCGCAATCACGACGAGAACCTGGAACGTTAC
GAAATCTGGAGAACCAACCCTTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCGGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCGCTGCACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTCGACAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTTTTGAGGATGAACGGGAACTACGCCCGCAAGCTA
ATGACCGAGGAGGCGGTGGAGGCGGETETGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGETGGCGAGCCACCTGC
CCGGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTCGCT
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAACGGGAAGGGAACCAATTACCTGCAC
AAGACCCTGGCCCCCGTCCCCGGAATCGTAGAGAGGATGGAATCCATCGGAGCCTGGEGCC
AACGAGGGGAACGAGTCGGCGAACAAGCTGTTCAGGCGETTTCCGGAAGATG
>Centracanthus_cirrus
ACTCTGCGAGTGCCAGAAAAGGAGCTTCTCCCCGGCTTCCACCAGTTTGAATGGCAGCCC
GCTCTCAAGAATGTGTCGACGTCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
TCTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGETG
GCACTGGTGTCAGCGCTGAAGGATCTGGAGGAGGATATCATGGACGGGCTGAGAGAGAAC
GGGATGGACGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAGTCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGLCTGETG
CGCTTCTCTTTCACCATTATGTCTGTTTCCGTCCTGGCAGACGGC ---GAGGAGAAAGAG
GTTACCATCTTCACGGAGCCAAAGCCGAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGACGAGTCAGACCACGAGACGCTCACAGCCATCCTGTGGCCTGTAGTTGCA
GAGCGTAAAGCAATGAAAGAGAACCGGCTGATCGTATCCATCGGTGGGCTCGCTCGLCTCC
TTCCGCTTCCACTTCAAAGGCACCGGGTACGATGAAAAAATGGTGCGCGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCACTCTTTGCGACTCCGGCCGGEGLCEEAGGLT
TCTTCAAACATGCGCTGCTGCCTTCCGTCACCCGGAAGCCTGGCGAGAACCTGGAGGGTTAC
GAATTATGGAGGACCAACCCTTTTTCCGAGTCCGTAGACGAGTTGCGAGACAGAGTCAAA
AGGTTTTCGGCCAAGCCTTTCATGGAGACCCACCCCACGCTGGACGCGTTGCACTGCGAL
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAGATCGGEGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTCGATAAGCAGCTG
CGGACGAAAATGAAGCTCAAGCCGGTCATGAGGATGAACGGGAACTACGCCCGCAAGCTA
ATGACCGAGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTGCCCTCCGAGGAGAGGAGGGAG
GCCCTCGAGGGAGATCATCAGGCTCTACCTCCACATGAAGCCCATAETCEGCGAGCCAGCTGC
CCGGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCGCAGCGCTTCGLC
GAGCTCCTCTCCACCACCTTCAAATACAGGTACAACGGGAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCCGAAATCATAGAGAGGGACGGATCCATCGGLCGLCTGGGLC
AGCGAGGGGAACGAGTCGGCGAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Spicara_maena
ACTCTGCGAGCTGAGAAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
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GCTCTCAAAGATGTGTCGACGTCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
TCTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCGGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGETCAGCGAGAAGCACGGCGGCGGACCAGCTGTTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCGTTATGTCTGTTTCCGTCCTGGCAGACGGC -~~-GAGGAGAAAGAG
GTTACTATCTTCACGGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCGGACCACGAGACGCTCACAGCCATCCTGTGGCCTATAGTTGCA
GAGCGCAGAGCAATGAAAGAGAGCCAGCTGATCCTATCCATCGGCGGCCTTGLCTCGLTCC
TTCCGCTTTCACTTCAGAAGCACCGGATACGATGAGAAGATGGTGCGCGAGATGGAAGGC
ATGGAGGCCTCGGGGETCCACCTACGTCTGCACTCTCTGCGACTCCAGCCGGGCGGAAGCG
TCTCAAAACATGGTACTGCCTCCCGTCACCCGCATTCATGACGAGAACCTGGAACGTTAC
GAATTATGGAGGACCAACCCTTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGATTCAAA
GGGGTGTCGGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGACGCGCTGCACTGTGAC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTCATGAGGATGAACGGGAACTATGCCCGCAAGCTA
ATGACCGAGGAGGCCATGGAGGTGGETGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCAGLCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTGTTCAGGCGETTTCCGGAAGATG
>Spicara_flexuosa
ACTCTGCGAGCTGGGACCAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACGTCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
TCTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCGGGCTTCAGAGTCATGATCAAGGAATCTTGTGALC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGEGECGEGACCAGCTGETTCCCGAGAAGGCTGETA
CGCTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGACGGC --~-GAGGAGAAAGAG
GTTACTATCTTCACGGGACCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCGGACCACGAGACGCTCACGGCAGGCCTCTGGGCTATAGTTGCA
GAGCGCAGAGCAATGAAAGAGAGCAGGCTGATCCTATCCATCGGCGGCCTTGCTCGLTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGATGAGAAGATGGTGCGCGAGATGGAGGGC
ATGGAGGCCTCGGGGTCCACCTACGTCTGCACTCTCTGCGACTCCAGTCGGGCGGAGGCG
TCTCAAAACATGGTACTGCACTCCGTCACCCGCAATCATGACGAGAACCTGGAALCGTTAC
GAAATCTGGAGGACCAACCCCTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGAGTCAAA
GGAGTGTCGGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGACGCGCTGCACTGTGAC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAACGGECGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTCATGAGGATGAACGGGAACTATGCCCGCAAGCTA
ATGACCGAGGAGGCCATGGAGGTGGETGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCAGCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGLCCTGGGLC
AGCGAGGGGAACGAGTCGGCAAACAAGCTGTTCAGGCETTTCCGGAAGATG
>Lepomis_macrochirus
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAATTTGAATGGCAGCCA
GCTCTTAAGAATGTGTCTATATCGTGCAATGTTGGCATTATTAATGGGCTCTCAGGATGG
GCTTCCTCGGTGGACGACGCTCCAGCTGACACTATCACTCGGCGGEGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACTTCAGGCTTCAATGTCATGATCAAGGAATCTTGTGAT
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GGCATGGGTGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTACTCTTTCACTGTTATGCGTGTCTCTGTCCTGGCAGACGAT ---GAGAAAGAAGAG
GTAACCATCTTCACCGAGCCAAAGCCALAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACTTTTGTAGATGAGTCCGACCATGAGACACTTACAGCTGTCCTGAGCCCTATAGTTGCT
GAACGTAACGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGCGGACTACCTCGCTCC
TTCCGCTTCCACTTCAGAGCCACTGGATATGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCC
TCTCAAAACATGGTGCTACACTCTGTCACCCGCAGTCATGAAGAGAACCTTGAACGCTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGTGTTTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCATTACACTGTGAC
ATCGGAAATGCCACTGAGTTTTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGCCAACCCCAGCCGGGAGGAACGGCGECAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGETGTGTGAGCTAGTGCCCTCAGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTTATGAGGCTTTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAAGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGTTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACTTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLT
AGCGAGGGGAATGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGCAAGATG
>Micropterus_salmoides
ACACTGAAAGCTGCAGAGAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTTAAGAATGTGTCTACATCGTGCAATGTTGGCATTATTAATGGGCTCTCAGGATGG
GCTTCCTCGGTGGATGATGCTCCAGCTGACACTATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACTTCAGGCTTCAATGTCATGATCAAGGAATCTTGTGAT
GGCATGGGTGATGTCAGCGAGAAGCACGGTGGCAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTACTCTTTCACTATTATGCATGTCTCTGTCCTGGCAGACGAT -~ -GAGAAAGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGTCTG
ACATTTGTGGATGAGTCCGACCATGAGACACTTACAGCTGTCCTGAGCCCTATAGTTGCA
GAACGTAAGGCAATGAAAGAGAGCAGGCTCATCCTGETCCATGGGCGGACTACCACGLCTCC
TTCCGCTTCCACTTCAGAGCCACTGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGLCC
TCTCAAAACATGGTGCTACACTCTGTCACTCGCAGTCATGAAGAGAACCTTGAACGCTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCATTACACTGTGAC
ATTGGAAATGCCACTGAGTTTTACAAAATCTTCCAGGACGAGATCGGGGAGGTATACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGGAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTGAAACCGGETGATGAGGATGAATGGGAACTATGCTCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGETGGCGTGCCACCTGC
CCAGCCAAAGAGTGCCCTGACCAGCTGETGCCGCTACAGCTTTAACTCCCAGAGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACTTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGCGAGGGGAATGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGCAAGATG
>Lepomis_cyanellus
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAATTTGAATGGCAGCCA
GCTCTTAAGAATGTGTCTACATCGTGCAATGTTGGCATTATTAATGGGCTCTCAGGATGG
GCTTCCTCGGTGGACGACGCTCCAGCTGACACTATCACTCGACGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAAGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACTTCAGGCTTCAATGTCATGATCAAGGAATCTTGTGAT
GGCATGGGTGATGTCAGCGAGAAACACGGTGGAGGACCAGTTGETTCCTGAGAAGGCTGETA
CGTTACTCTTTCACTGTTATGCGTGTCTCTGTCCTGGCAGACGAC~--GAGAAAGAAGAG
GTAACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACATTTGTAGATGAGTCTGACCATGAGACACTTACAGCTGTCCTGAGCCCTATAGTTGCA
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GAACGTAACGCAATGAAAGAGAGCAGGCTCATTCTGTCCATGGGCGGACTTCCTCGCTCC
TTCCGCTTCCACTTCAGAGCCACTGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGE
CTCGAGGCCTCAGGGTCCACCTATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCC
TCTCAAAACATGGTGCTACACTCTATCACCCGCAGTCATGAAGAGAACCTTGAACGCTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCATTACACTGTGAC
ATCGGAAATGCCACTGAGTTTTACAAAATCTTCCAGGACGAGATTGGGGAGGTGTACAAA
AAGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCTGETGGAGGTGGTGTGTGAGCTAGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTTTACCTCCAGATGAAGCCTGTGTGGTGTGCCACCTGC
CCAGCCAAAGAGTGCCCTGACCATCTGTGCCGCTACAGCTTTAACTCCCACAGTTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAATGGARAAGATAACCAATTACTTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCGEGTGGGCT
AGCGAGGGGAATGAGTCAGCAAACAAACTGTTC-~- === === == === ————
>Centropomus_viridis
ACCCTCCGAGCTGCAGAGAAAGAGCTTCTCCCTGGCTTTCACCAGTTTCGAATGGCAGCCGE
GCTCTCAAGAATGTGTCCACGTCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGCTGGATGACTCCCCGGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCCTTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTTAGTGTCATGATCAAGGAGTGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTG
CGTTTCTCCTTCACTATTATGTCTGTCTCGGTCCTGGCAGAAGAG- ~-GAGGAGGAGGAG
GTTACCGTCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCTGTCCTGGGGCCTATAATTGCG
GAGCGTAACGCAATGAAAGAAAGCAGGCTCATCCTGTCCATTGGCGGECCTGCCTCGLCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGAGACATGGAGGGC
CTGGAGGCCTCGGGGTCCACCTATATCTGCACTCTGTGCGACTCCACCCGGGCAGAGGLC
TCTCAAAATATGGTGCTTCACTCCATCACGCGCTGTCACGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGTAGACGAGCTGCGGGACAGAGTGAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATATTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCGACCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCCGTAATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGETGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGCGGCCTGTGTGGCGCGCCALCCTGC
CCGGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCACTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTTCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGGGATGGATCCATAGGAGCCTGGG T
AGCGAGGGGAACGAGTCGGCAAACAAACTGETTC—~———=——— === ——=———
>Acanthocepola_krustensternii
ACCCTGCGAGCTGTAGAAAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGCCTCTCTGGATGG
GCCTCGTCAGTGGATGACGCCCCGGCTGACACCATCACTCGACGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGACAGAAT
GGGATGGAAGACGGCGCTTGCACCTCAGGGTTCAGTGTCATGATCAAGGAATCT TGTGAT
GGCATGGGCGATGTCAGCGAGAAGCATGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CETTTCTCTTTCACTCTAATGTCAATCTCTGTCCGGGCAGACAGT - - -GAGGAGGAAGAG
ATAACCATCTTTACAGAGCCCAAGCCGAACTCAGAGCTGTCCTGETAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACGGCCATCCTGTGGCCTTTAATCGCC
GAGCGAAACGCAGTGAAAAACAGCAGGCTCATCCTGETCTGTCGGCGGACTACCTTGCTCC
TTCCGCTTTCACTTCAGAGGCACAGGATACGACGAGAAGATGGTGCGTGAGATGGAAGGA
CTGGAGGCTTCTGGGTCCACCTACGTCTGCACTCTTTGCGACGCGACTCGCGLTGAGGLCC
TCCGAAAACATGGTGCTGCACGCCGTGACTCGCAATCACGAAGAGAACCTCGAACGCTAC
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GAAATATGGAGAACCAACCCCTTTTCTGGACGCGTTGCTGAGCTGCGACATAGGATCAAA
GGGACCGATGCCAAGCCCTACATGGAGACCCAGCCCAGGATGAGATCACTACACTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGTTGTACCGA
AAGGCCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAAATGAAGCTCAAACCAGTAATGAGGATGAATGGGAACTATGCCCGETCGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGETGTGCGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
TCCCTCAGGGAGCTTATGAGGCTCTACGTCCAGATGAAGCCCGTGTGGCGAGCCACATGC
CCGTCCAAGGAGTGCCCCGAGCAGCTGTGCAGCTACAGCTTTAACTCGCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATGACCTACAC
AAGACCCTGGCCCACGTGCCTGAAATCATAGAGAGGGATGGATCCATCGGAGCCTGGETCC
AGCAAAGGGAACGAGTCCGCAAACAAATTGTTCAGGCGCTTCCGAAAAGTG
>Cepola_macrophthalma
ACCCTGCGAGCTGTAGAAAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCTTGCAATGTTGGCATTATTAATGGCCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGACGCTTTCGCTATGATGTG
GCACTGGTGTCAGCTTTAAAGGATCTGGAGGAGGACATCATGCGAGGGGCTGAGACAGAAT
GGGATGGAAGACTGCTCTTGCACCTCAGGGTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCATGGTGGCGGGCCGGETTGETACCTGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTGTGTCGATCTCTCTCCTGGTAGACGGC - -~-GAAGAGGAGGAG
GTAACCATCTTTACTGAGCCCAAGCCAAACTCAGAGCTGTCCTGCAAGCCCCTTTGTCTG
ATGGTTGCTGGATGAGTCATACCATGCAACACTCACATCCATCCTGTGGACGTTAATCACA
CAGCGAAATGATATGAAAGACAACAAGCTCATCCTGTCTGTCGEGGGGAAGTGCCCCTCCTC
TATCGCTTTCACTTCACAGACACGGGATACGATGAGAAGATGGTGAGAGAGATGGAGTAC
TTCGATGCCTCTAGGTCCACGTATGTCTTTCTCCTATGCGACTGCAGCCGAGCAGAGCCT
TCTCAAAACATGCTGCTACACTCCATCACTCGCAAACAGGAAGAGAACCTCGAGCGCTAC
GAAATATGGAGAACCATCCCCTTTTCTGAGTCGGCGGTCGAGCTGCGAGAGAGAGTCAAA
GGGGTCTCTGACAAGCCCTTCAGGGAGACACATCCCACGGTGGATGCATTACTCTGTGAC
ATAGGCAATGCTAGTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGTTGTACCAA
AAGGCCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGAAAGAAAATGAAGCTCAAACCAGTAATGAGGATGAATGGGAACTATGCCCGTCGGCTA
ATGACCCTGGAGGCTGTGGAGGETGGETGETGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGCG
GCCCTGAGGGAGCTTATGAGGCTCTACGTCCAGATGAAGCCTGETGTGGCGCGCCACTTGC
CCAGCCAAGGAATGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACATCCTGTCCTCTACCTTCAAATACAGGTACAAGGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGCGAGGGCAATGAGTCTGCAAACAAATTGTTCAGGCGCTTCCGGAAGATG
>Hemitaurichtys_polylepis
ACCCTGCGAGCTACGGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGTCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACTATCACTCGCCGGTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCGGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTATCCTGGCAGCTGAC - ~--AGGGAAGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAATTGTCCTGTAAGCCCCTTTGCCTG
ACATTTGTGGATGAGTCAGACCACGAGACGCTCACAGCCATCCTGTGGCCTCATGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGTGGACTGCTTCGCTCC
TTCCGCTITTCACTTCAGAGGCACGGGATACGATGAGAAGATGATGCEGTGAGATGCGAGGGG
CTCGACGTCTCTGGGTCCACCTACATCTGCACTCTTTGTGATTCCGGTCGGGCAGAAGCC
TCTAAAAACATGGTGCTACACTCCATTACTCGCAGTCATGAAGAGAACGTAGAGCGETTAC
GAAATATGGAGACCCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAATCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGATGGACGCATTACATTGCGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
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AGGAAGAAGGTGAAGCTGAAACCAGTAATGAGGATGAACGGGAACTTTGCCCGCCGGCTA
ATGACCATGGAGGCTGTGGAGGCAGCGTGTGAGCTGGETGCCCTCTGAGGTGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTACAGATGAAGCCTGTGTGGCGCGCCACCTGL
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATACCCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGLC
AGCGAGGGGAACGAGTCGGCCAACAAACTGTTCAGGCGCTTCCGGAAGATG
>Chirodactylus_grandis
ACCCTGCGAGCTGCGGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTGTCTACATCGTGCAACGTTGGCATCATTAATGGGCTCTCTGGACGG
GCTTCCTCGGTGGATGACGTTCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAAGCTTGCGAT
GGCATGGGCGACGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGTTTTTCTTTCACTGTTATGTCTGTCTCTGTCCAGGCAGACGAC---AAGGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCCAACTCAGAACTGTCCTGTAAGCCCCTGTGCCTG
ACGTTTGCTGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGAGCCCTGTCGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGETGGACTACCTCGCTCC
TTCCGCATCCACTTCAGGGGCACGGGATACGATGAGAAGATGGETGCGETGAGATGGAGGGC
CTGGAGGCCTCCGGGTCCACCTATGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCC
TCTCAGAACATGGTGCTCCACTCCGTCACCCGCAGTCACGAAGAGAACCTAGACCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAL
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGATGCTTTACACTGTGAC
ATTGGAAATGCCACTGAGTTCTACAAACTTTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCAGGGAGGAGCGGGGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAGATGAAGCTTATGCCGGTGATGAGGATGAATGGAAACTATGCCCGCAAGCTA
ATGCCCCAGGAGGCAGTGGATGCGATGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGAGCTTTGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACTCTGGCCCACGTGCTTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCT
AGCGAGGGGAACGAGTCAGCCAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Nemadactylus_monodactylus
ACTCAGTCAGCTGTGAGCACAGGTCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTGTCTACATCGTGCAACGTTGGCATCATTAATGGGCTCTCTGGACGG
GCTTCCTCGGTGGATGACGTTCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAAGCTTGCGAT
GGCATGGGCGACGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGTTTTTCTTTCACTGTTATGTCTGTCTCTGTCCAGGCAGACGAC ---ACGGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCCAACTCAGAACTGTCCTGTAAGCCCCTGTGCCTG
ACGTTCGCTGGATGAGTCAGACCATGAGACACTCACAGCTGETCCTGAGCCCTGTCGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGEETGGACTACCTCGCTCC
TTCCGCATCCACTTCAGGGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTGGAGGCCTCCGGGTCCACCTATGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGLCC
TCTCAGAACATGGTGCTCCACTCCGTCACCCGCAGTCACGAAGAGAACCTAGACCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGATGCTTTACACTGTGAC
ATTGGAAATGCCACAGAGTTCTACAAAATTTTCCAAGACGAGATCGEGGGAGGTGTACCAA
AAGGTCAACCCCAGCAGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAGCCGGTGATGAGGATGAATGGAAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCAGTGGATGCGATGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGETGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCEGCTACAGCTTCAACTCCAAGAGCTTTGCC
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GACCTCCTCTCCTCCACCTTCAAATACAGGTATAATGGAAAGATAACCAATTACTTGCAC
AAGACTCTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCT
AGCGAGGGGAACGAGTCAGCCAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Chironemus_marmoratus
ACCCTGCGAGCTGCGGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAGGAATGTGTCTACGTCGTGCAATGTTGGCATCATTAATGGGCTCTCTGGACGG
GCCTCCTCGGTGGATGACGTTCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGACCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGCGAT
GGCATGGGCGACGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGTTACTCTTTCACTGTTATGTCTGTCTCTGTCCAGGCAGACGAT - -~-GAGGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACGTTCGTGGATGAGTCAGACCACGAGACGCTCACATCCGTCCTGAGCCCTGTGGETTGCA
GAGCGGAACGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGETGGACTACCGLGLCTCC
TTCCGCATCCACTTCAGAGGCACGGGATACGATGAGAAGATGETGCGETGAGATGGAGGGC
CTCGAGGCCTCCGGGTCCACCTACGTCTGCACTCTTTGCGACTCCACTCGGGCGGAGGLCC
TCTCAAAACATGGTGCTGCACTCCATCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCGTTTTCTGAGTCTGCCGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGATGCGTTACATTGTGAC
ATTGGAAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTCTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAACTG
AGGAAGAAGATGAAGCTCAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCAGTGGATGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGGGCTTATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGETGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTCGCT
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACTCTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCT
AGCGAGGGGAACGAGTCAGCCAACAAACTGTTC-——~—— === === == ——
>Cirrhitus_pinnulatus
GCTCAGAGATCTTTGGATACTGACCTTCTCCCTGGCTTTCACCAGTTTGAGTGCAGCTCA
GCTCTCAAGAACGTGTCCACGGCGTGCAATGTGGGCATCATTAACGCGCTCTCCGGGETGG
ACTTCCTCGGTGGATGACCCTCCGGCTGACACCATCACTCGGCGECTTTCGCTATGACGTG
GCACTGGTGTCTGCGTTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACTGCGCGTGCACCTCAGGCTTCAGTGTCATGATCAAGGAGTCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGCTGTTCCTGAGAAGGCTGTG
CGTTTCTCTTTCACTGTTATGTCTATCTCTATCCGGGCAGGCGAC - - -GAGGGGGAAGAA
GTACCCATCTTTACCGAGCAGAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG

- ACGTATGTGGATGAGTCAGATCACGAGACACTGACGTCTGTCCTGAGCCTTATAGTTGCA
GAGCGCAATGCAATGAAAGAGAGCCGGCTCATCCTATCCGETGGGTGGGCTACCTCGLTCC
TTCCGCTTCCACTTCAGAGGGACGGGATACGATGAGAAAATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATGETCTGCACTCTTTGTGACACCAGTCGGGCAGAGGLCC
TCTCAAAACATGATATTACACTCCATCACCCGCTGTCATGAAGAGAACCTGGAACGTTAT
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGCAGAGGAACTGCGAGACAGAGTCAAA
GGTGCCTCCGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGACGCATTACACTGTGAC
ATCGGAAACGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGCAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAGACCCGETAATGAGGATGAATGAGAACTACGCTCGCAGGCTA
ATGACCCAGGAGGCCGTGCGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGCGCCALCCTGL
CCGGCCAAGGACTGCCCCGACCAGCTGTGCCGCTACATCTTTAACTCCCAGAGATTAGCA
GACCTCCTCTCCTCTCCCTTCAAATATAGGTACAACGGAAAGATTTCCAAGTACCTGCAC
AAGACCCTGGCCCACGTGCCCGAAATCATAGAGAGAGATGGGTCCATTGGAGCCTGGGCC
GACGAGGGGAACGAGTCGGCGAACAAACTGTTCAGTCGTTTCCGGAAAATG
>Paracirrhites_arcatus
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GCTCTGCGGGCTGCGGCTCAAGACTGCTTCCCTGGCTTTTACCGTAAAGAATGGCAGCCG
GCTCTCACGAATGTCTCTACGTCGTGCAATGTAGGCATCATTAACGGGCTCGCCGGGETGG
ACTTCCTCTGTGGATGACGTTCCGGCTGACACCATCACTCGGCGCTTTCGCTATGACGTG
GCACTGGTGTCTGCGTTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACTGCGCGTGCACCTCAGGCTTCAGTGTCATGATCAAGGAGTCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGCTGTTCCTGAGAAGGCTGTG
CGTTTCTCTTTCACTGTTATGTCTATCTCTATCCGGGCAGGCGAC -~ -GAGGGGGAAGAA
GTACCCATCTTTACCGAGCAGAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ACGTTTGTGGATGAGTCAGATCACGAGACACTGACGTCTGTCCTGAGCCCTATAGTTGCA
GAGCGCAATGCAATGAAAGAGAGCCGGCTCATCCTATCCGTGGGTGGGCTACCTCGCTCC
TTCCGCTTCCACTTCAGAGGGACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACACCAGTCGGGCAGAGGCC
TCTCAAAACATGATATTACACTCCATCACCCGCAGTCATGAAGAGAACCTGGAACGTTAT
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGCAGAGGAACTGCGAGACAGAGTCAAA
GGTGTCTCCGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGACGCATTACACTGTGAC
ATCGGAAACGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGCAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAGACCCGTAATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCAGGAGGCCGTGGAGGETGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCGGCCAAGGACTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGATTTGCA
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAACGGGAAGATATCCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCCGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGLC
AGCGAGGGGACCGAGTCGGGTATCAAAGCAGTCAGAGGCCGCAGGCAACCA
>Coryphaena_hippurus
CCCCTTCGACATGCGGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCAACATCTTGCAATGTTGGCATTATTAATGGCCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGACGGTTCCGCTATGATGTG
GCACTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGATAGT
CGGATGGAAGACAGTGCTTGCACCTCAGGCTTTACTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCATGGETGGAGGACCAGTTATTCCTGAGAAGGCTGTA
CGTTTCTQTTTCACTGTTATGTCTATCTCTGTCATGGTAGACAAT———GAGGGGAAGGAG
GTTACCATCTTCACCGAACCAAGGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCGCTCCTGGGGCCTGTAGTTGCA
GAGCGTAATGCCATGAAAGAGAGCAGGCTCATCCTATCCATAGGTGGCCTACCTCGCTCC
TTCCGCTTCCACTTCAGAGGTACAGGATACGATGAGAAGATGGTGCGAGAGATGGAAGGC
CTGGAGTCTTCTGGGTCCACATATATCTGCACTCTATGCGACTCCAGTCGAGCAGAGGCC
TCTCAAAACATGGTCCTACACTCCATCACCCGCTGCCACGAAGAGAACCTAGATCGTTAT
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGCAGATGAACTGCGAGACAGAGTCAAA
GGAGTCTCTGCAAAACCCTTTATGGAGACCCATCCCACACTGGACGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGAGAAGTGTATCAA
AAGGTCAACCCCAGCCGAGAGGAAAGGCGCAGCTGGAGGGCAGCTCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTGAAACCGGTGATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCTGGAGGCGGTTGAGGTGGTGTGTGAACTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTTTACCTCCAGATGAGGCCTETGTGGCGCGCCACCTGC
CCAGCAAAGGAATGCCCAGACCAGCTGTGCCGCTATAGCTTTAACTCTCAGCACTTTGCT
GACCTCCTCTCCTCCACCTTCAAATATAGATACAATGGAAAGATAACCAATTACCTTCAC
AAGACTCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAGGGGAATGAATCGGCAAACAAATTGTTCAGGCGTTTCAGGAAGATG
>Coryphaena_sp
ACCCTCCGAGCAGCGGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCAACATCTTGCAATGTTGGCATTATTAATGGCCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGACGGTTCCGCTATGATGTG
GCACTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGATAGT
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CGGATGGAAGACAGTGCTTGCACCTCAGGCTTTACTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCATGGTGGAGGACCAGTTATTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTATCTCTGTCATGGTAGACAAT --~-GAGGGGAAGGAG
GTTACCATCTTCACCGAACCAAGGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCGCTCCTGGGGCCTGTAGTTGCA
GAGCGTAATGCCATGAAAGAGAGCAGGCTCATCCTATCCATAGGTGGCCTACCTCGLCTCC
TTCCGCTTCCACTTCAGAGGTACAGGATACGATGAGAAGATGGTGCGAGAGATGGAAGGC
CTGGAGTCTTCTGGGTCCACATATATCTGCACTCTATGCGACTCCAGTCGAGCAGAGGLC
TCTCAAAACATGGTCCTACACTCCATCACCCGCTGCCACGAAGAGAACCTAGATCGTTAT
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGCAGATGCGAACTGCGAGACAGAGTCAAA
GGAGTCTCTGCAAAACCCTTTATGGAGACCCATCCCACACTGGACGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGAGAAGTGTATCAA
AAGGTCAACCCCAGCCGAGAGGAAAGGCGCAGCTGGAGGGCAGCTCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTGAAACCGGTGATGAGGATGAATGGGAACTACGCCCGCAGGLCTA
ATGACCCTGGAGGCGGTTGAGGTGGETGTGTGAACTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTTTACCTCCAGATGAGGCCTGTGTGGCGCGCCALCCTGL
CCAGCAAAGGAATGCCCAGACCAGCTGTGCCGCTATAGCTTTAACTCTCAGCACTTTGCT
GACCTCCTCTCCTCCACCTTCAAATATAGATACAATGGAAAGATAACCAATTACCTTCAC
AAGACTCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGEGCC
AGTGAGGGGAATGAATCGGCAAACAAATTGTTCAGGCGTTTCAGGAAGATG
>Dichistius_capensis
ACCCTGCGAGCTGCAGAAAAGGAGCTGCTCCCTGGCTTCCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGGCTACGTCTTGCAATGTTGGCATTTTTAATGGGCTCTCGGGATGC
GCTTCCTCAGTGGATGACACCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGETTCCCGAGAAAGCTGTC
. CGCTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGACGAT -~ ~-GAGGAGAAAGAG
GTTACTATCTTCACCGAGCCAAAGCCAAACTCAGAAATGTCCTGTAAGCCCCTGTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCATCCTGGGGCCTATAGTTGCA
GAGCGTAAGGCAATGAAAGAGAGCAGGCTGATCCTGTCCATCGGTGGACTTGCCCGLTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACGCCAGTCGGGCGGAGGCTC
TCTCAAAACATGGTGCTACACTCCGTCACCCGCCGTCACGACGAGAACCTGGAACGTTAC
GAAATCTGGAGGACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTCCCAAGCCCTTCATGGAGACCCACCCCACGCTGGATGCACTGCACTGETGALC
ATGGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAACTGGAGGGCAGCCCTTGACAAACAACTG
AGGAAGAAAATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCALCCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Dichistius_capensisB
ACCCTGCGAGCTGCAGAAAAGGAGCTGCTCCATGGCTTCCACGAGTTTGAATGGCAGLCCG
GCTCTCAAGAATGTGTCTACGTCTTGCAATGTTGGCATTTTTAATGGGCTCTCGGGATGC
GCTTCCTCAGTGGATGACACCCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAACACGGTGGAGGACCAGCTGTTCCTGAGAAAGCTGTA
CGCTTCTCTTTCACCGTTATGTCTGTCTCTGTCGTGGCAGACGAT - - -GAGGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTCTCCTGTAAGCCCCTGTGCCTG
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ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCATCCTGGGGCCTATAGTTGCA
GAGCGTAAGGCAATGAAAGAGAGCAGGCTCATCCTGTCCATGGGTGGACTTGCCCGLTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACGCCAGTCGGGCGGAGGCC
TCTCAAAACATGGTGCTACACTCCGTCACCCGCCGETCACGACGAGAACCTGGAACGTTAC
GAAATATGGAGGACCAACTCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTCCCAAGCCCTTCATGGAGACCCACCCCAAGCTGGATGCACTGCACTGTGAC
ATGGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
GAGGTCAACCCCAGCCGGGAGGAACGGCGCAACTGGAGGGCAGCCCTTGACAAACAACTG
AGGAAGAAGATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGAACAGTGAGGTGGTGTGTGAACTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCATGAGGGAACTTATGAGCCTCTACCTCCAGATGAAGCCCGETGTGGCGAGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
AACCTCCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLT
AGCGAGGGGAACGAGTCGGCAAACAAACTCTTCAGGCGTTTCCGGACGATG
>Dinolestes_lewini
GCTCGGCGAGTTGCAGAGAAGGAAGTACTCCCTGGCTTTCACCAGTTTGAATGGCAGLCCA
GCTCTTAGGAATGTGTCTACATCTTGCAGTGTTGGCATTATTAACGGGCTCTCTGGATGT
GCCTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCGTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTTCTTTTTATGTCTGTCTCTGTCCTAGACGATGAG---GAGGAAGAGGAT
ATTATAAACTTCACAGAGACAATACCAAACTCAGAAATGTCCTGCAAGCCCCTTTGCCTG
ATTTGCGTGGATGAATCGTGCCATGAGAGGACCTGGACTATTCTGTGGCCTATAGTTGCA
GCTGATCTCTCAATGAATGGGTGTGGACTCATCCTGTCCATCGATGGCATATGCTACACC
TTCCGGTTTCACTTTAGAACGAATGAGTACGATAGAGAGAGGGTAAGGGETGTCCGAGGGC
CTTAAGACCGTACGTTCCACCTATCATTGCAATCTTGGCGACTGCAGTCAGACAAAGGCC
TATCAAAGCATGGTCCTACGCTCCGTCACTCGAAGTCGAGAAAGGAGCGTAGCTTGTTAT
GAAATATGGAGGACCAACCTATTTTCTGAGCCAGTAGATGAGCTGCGACACAGAATAGAA
AAGTTCTCCAACGAACCCTTCATGGACACTCATCCCACAGAGGATGCACTGCACTGTGAC
ATTGACAATGCCACTGAGTTCTACAAAATCTTACAGGATGAGATCGGGGAGGTATCCCAA
AAGGTCAACCACAGCCGGGAGGAACGGCGTAGCTGGAGCGCAGCCCTAGATACACAGGTG
AGGAAGAAGATAAAGCTTAACCCAGTAATGAGGATGAATGGGAACTATGCCCGCAGGATA
ATGACCCAGGAGGCTGTGGAGGETGGETGTGTGAGCTGGTGCCCTCAGAAGGGAGGAGGGAG
GCCCTGAGGGAACTTATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGCGCCALCCTGC
CCGGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCC
AACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTCCAC
AAGACCCTGGCCCATGTGCCGGAAATCATAGAGAAAGATGGATCCATAGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGETTTCCGGAAGATG
>Dinoperca_petersi
AGCCTGCGAGCTGCTGAGAAGGAGCTTCTTCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAACATTAAAGGATCTGGAGGAGGACATCATGGAGGGGTTGAGAGCGAGT
GGGATGGAAGACAGTGCCTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGETGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTATCACTGTTATGTCTATCTCTGTCCTGGCAGATGAG---GAGGAGGAAGAG
GTTACTATCTTCACGGAGCCCAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCATCCTGTCGCCTTTAGTTGCA
GAGCGCAACGCAATGAAAGATAGCAGGCTCATCCTATCCATCGGTGGACTACCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGLCC
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TCTGAAAACATGGTGCTACACTCCGTCACACGCAGTCATGAAGAGAACCTGGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATCGAGACCCATCCCACGCTGGATGCGTTACACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCTAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGATGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAACTTATGAGGCTCTACCTCCAAATGAAGCCTGTGETGGCGETGCCACCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGATTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGATACAATGGAAAGATAACCAACTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCAGCAAACAAACTGTTC——===—————mm - — =
>Echeneis_naucrates
ACGCGGCACGCTGCGGCAAACAAGCTTCTCCCCGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCAACATCTTGCAATGTTGGCATTATTAATGGGCTTTCAGGCTGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCAGTCGGCGCTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGCGCAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGAGTGGAGGACAGCGCTTGCACCTCAGGCTTTTCTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGACGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGCTTCTCTTTCACCGTTATGTCTATATCCGTTCGGGCAGACGAT - - -GATGAGGAGGAG
GTTACCATCTTCACCGAACCAAGGCCAAACTCAGAGCTGTCCTGTAAGCCCCTCTGCTTG
ATATTTGTTGATGAGTCAGACCATGAGACGCTCACAGCTCTCCTGGGCCCTATAGTTGCA
GAGCGTAATGCCATGAAAGAGAGCAGGCTCATTCTGTCCGTCGGCGGCCTGLCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACAGGATATGATGAGAAGATGGTGCGAGAATTGGAAGGC
CTGGAGGCCTCGGGGTCAACGTACGTCTGTACCCTGTGTGACTCGAGTCGGGCAGAGGCC
TCTAAAAACATGGTGCTGCACGCCATCACCCGCAGCCATGAAGAGAACTTATATCGTTAT
GAAATATGGAGAACCAATCCCTTCTCCGAGTCTGCGGATGAACTGCGGGACAGAGTCAAA
GGGGTCTCTGCGAAGCCCTTCATGGAGACGCAGCCCACAATGGATGCATTGCACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATTTTCCAGGATGAGATTGGCTGGGTGTACCAA
AAGGTCAGCCCCAGCCGGGAGGAGAGGCGCAGCTGGAGGGCGGLCCCTGGATAAACAGCTG
AGGAAGAAGATGAAACTTAAGCCAGCAATGAGGATGAATGTTAACTACGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGETGTGTGAACTGGCTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAGGCCGGTGETGGCGCGCCACCTGC
CCAACAAAGGAATGTCCAACCCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTCGLC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAA
AGAACTCTGGCCCATGTGCCTGAAATCATACAGAAGGATGGATCCATAGAAGCCTGGGLCC
AGAAGGGGGAAAGAGTCAGCAAACAATCTGTCAAGGCGTTTCAGGGAAATA
>Remora_australis
TCGCGGCACGCTGCGGCAAAGGAGCTTCTCCCCGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCAACATCTTGCAATGTTGGCATTATTAATGGCCTTTCAGGCTGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAT
GGGATGGAAGACGGCGCTTGCACCTCAGGGTTTTCTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGACGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGCTTCTCTTTCACTGTAATGTCTATATCCGTTCGGGCAGACAGT---GATGAGGAAGAG
ATAACCATCTTCACCGAACCAAGGCCAAACTCAGAGCTGTCCTGTAAGCCCCTCTGCTTG
ATATTTGTTGATGAGTCAGACCATGAGACGCTCACAGCTCTCCTGGGCCCTATAGTTGCA
GAGCGTAATGCCATGAAAGAGAGCACGGCTCATTCTGTCCGTCGGCGECCTECCTCECTCC
TTCCGCTTCCACTTCAGAGGCACAGGATATGATGAGATGATGGTGCGAGAATTGGAAGGC
CTGGAGGCCTCGGGGTCAACGTACGTCTGTACCCTGTGTGACTCGAGTCGGGCAGAGELC
TCTAAAAACATGGTGCTGCACGCCATCACCCGCAGCCATGAAGAGAACTTATATCGTTAT
GAAATATGGAGAACCAACCCGTTCTCCGAGTCTGCGGATGAACTGCGGGACAGAGTCAAA
GGGGTCTCTGCGAAGCCCTTCATGGAGACGCAGCCCACAATGGATGCATTGCACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATTTTCCAGGATGAGATCGGCTGGGETGTACCAA
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AAGGTCAGCCCCAGCCGGGAGGAGAGGCGCAGCTGGAGGGCGGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAACTTAAGCCAGCAATGAGGATGAATGTTAACTACGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGTGAACTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAGGCCGGETGTGGCGCGCCALCCTGL
CCAACAAAGGAATGTCCAACCCAGCTGTGCAGCTACAGCTTCAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAA
AGAACTCTGGCCCATGTGCCTGAAATCATACAGAAGGATGGATCCATAGAAGCCTGGGLCC
AGAAGGGGGAAAGAGTCAGCAAACAATCTGTCAAGGCGTTTCAGGGAGATG
>Erythrocles_monodi
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGETGTCTACATCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCACCACTCGGCGGTTTCGCTATGATGTG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCACTGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTACTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAG---GAGGAGGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACATTTGTGGATGAGTCAGACCATGAGACACTCACAGCCGTCCTTTGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGACTCATCCTATCCATCGGTGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGLCC
TCTCAAAACATGGTGCTACACTCCGETCACCCGCAATCATGAAGAGAACTTAGAGCGTTAC
GAAATATGGCGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATCGAGACCCATCCCACGCTGGATGCATTACACTGTGAC
ATAGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAACTG
AGGAAGAAGATGAAGCTTAAACCCGTAATGAGGATGAATGGGAACTATGCCCGCCGGLCTA
ATGACCCTGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAAGGGAGAAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAACACTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCTTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGCGAGGGTAACGAGTCTGCAAACAAACTGTTCAGGCGETTTCCGGAAGATG
>Fnoplosus_armatus
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GTTCTCAAGAATGTGTCTACATCGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACGCTCCAGCTGACACCATCACTCGACGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTAGAGGAGGACATCATGGAGGGTCTGAGAGAGAGT
GGGATGGAAGACAGCACTTGCACATCAGGCTTCAGTGTCATGATCAAGGAGTCTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCACGGETGGAGGACCAGTTGTTCCTGAGAAAGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGGT~---GAGGACAAAGAG
GTTACCATCTTTACAGAGCCAAAGCCGAACTCTGAACTGTCCTGCAAGCCCCTTTGCCTG
ACGTTTGTTGATGAGTCAGACCATGAGACACTCACAGCTATCTTGAGCCCTGTAGTTGCA
GAGCGTAAAGCAATGAAGGAGAGCAGGCTTATCTTATCCATGGGTGGACTGCCTCGCTCC
TTCCGCTTCCACTTTAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAAGCCTCTGGGTCTACCTATATCTGCACTCTTTGTGACTCTAGTCGGTCAGAGGCC
TCCCAAAACATGGTGCTACACTCCGTCACCCGCAGTCATGACGAAAACCTAGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCADMA
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCATTACACTGTGAC
ATTGGAAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTGATGAGGATGAATGGGAATTATGCCCGCAAGCTA
ATGACGCAGGAGGCTATAGAGGETGGTGETGTGAGCTGGTGCCCTCAGAGGGGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTETGTGGCGGGCCACCTGC

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



217

CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGGGCCTGGGCT
AGCGAGGGCAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGAGAGATG
>Epigonus_telescopus
ACCCTCCGAGCTGCAGAGAAGGAGCTGCTCCCTGGCTTTCACCAGTTTGAGTGGCAGCCA
GCTCTCAAGAATGTGTCTGCGTCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCTTCGGTGGAAGACTCCCCGGCTGACACCATCACACGGCGGETTTCGCTATGATGTG
GCACTGGTGTCCGCATTAAAGGATCTGGAGGAGGACATCATGGAGGEGCTGCAAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCGGGCTTCACTGTCATGATCAAAGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCCGAGAAGGCTGTT
CGTTTCTCTTTCACAATTATGTCTGTCTCTGTCATGGCAGACGGA - --AGGGAGGAGGAG
GTTACCATCTTCACGGAGCCGAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATATTTGTGGATGAATCAGACCACGAGACACTCACAGCTGTCTTGGGGCCTGTAGTTGCA
GAGCGTACTGCAATGAAAGAGAGCAGGCTCATCCTATCCATAGGTGGACTCCCTCGATCC
TTCCGCTTTCACTTCACAGGCACGGGATATGATGAGAAGATGGTGCGTGAGGTAGAGGGC
CTTGAGGCCTCAGGGTCCACTTACGTCTGCACTCTGTGTGACTCCACTCGAGCAGAAGCC
TCTCAGAACATGGTGCTGCACTCCATCACCCGCAGTCATGAACAAAACCTAGAACGTTAT
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAACTGCGGGACAGAGTCAAA
GGGATCTCCGCCAAACCCTTCATGGAGACCCAGCCCACAATGGATGCACTACACTGTGAC
ATTGGCAATGCCATTGAGTTCTACAAAATCTTCCAGGATGAAATCGGGGAGGTGTACAAL
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCTTTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTATGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTGCAGATGAAACCTGTGTGGCGAGCCACCTGC
CCTGCAAAAGAATGCCCTGACCAATTGTGCCGCTACAGCTTCAACTCCCAGAGCTTTGCC
GACCTTCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCTTGGCCCACGTCCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAGGGAAACGAGTCGGCAAACAAGCTCTTCAGGCGTTTCCTGAAAATG
>Gerres_argyreus
AGCCTCACAGCTGCGGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCTTGCAACGTTGGAATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGACGATGCCCCGGCTGACACCATCACTCGGCGGTTTCGTTATGATGTG
GCTCTCGTGTCAGCATTAAAGGATCTGGAGGCGAGGACATCATGGACGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAAGAGTCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCCGAGAAGGCTGTA
CGCTATTCCTTCACTATTATGTCTGTTTCTGTCCTGGCAGACGAC - --GAGGAGGAAGAC
ATTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACGTTTGTGGATGAGTCAGATCACGAGACGCTCACCGCTATCCTGGGGCCTGTAGTTGCA
GAGCGTAACGCAATGAAAGAGAGCAGGCTCATCCTGTCCATAGGTGGTCTTCCTCGTTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCACTCTCTGTGATTCCAGTCGGGCCGAGGCA
TCTCAAAACATGGTGCTGCACTCCTTCACCCGCAACCACGACGAGAACCTGGAACGCTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCTACACTCGATGCATTACACTGTGAC
ATTGGCAACGCCACTGAATTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCATGGAGGCTGTGGAGTTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGTGCCACCTGT
CCAGCTAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACGTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCCGAAATCATAGAGAGAGATGGATCCATCGGACCTGGGGCT
AACGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
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>Diapterus_auratus
ACCCTGAGAGCTGCAGAGAAAGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCTTGCAACGTTGGAATTATTAATGGTATCTCTGGATGG
GCTTCCTCTGTGGACGATGCCCCAGCTGACACCATCACTCGGCGGETTTCETTATGATGTG
GCTCTGGTGTCAGCATTAAAGGACTTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGCTGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAAGAGTCTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCACGGCGGAGGACCAGTTGTTCCTGAAAAGGCTGTA
CGCTATTCCTTCACTGTTATGTCTGTCTCTCTCCGGGTGGAGGAT -~ ~-GAGGAGGAAGAC
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAARCCCCTTTGCCTG
ACGTTTGTGGATGAGTCAGATCATGAGACACTCACCGCTGTCCTGGGGCCTATAGTTGCA
GAGCGTGATGCAATGAAAGAGAGCAGGCTCATCCTGGCCATAGGTGGTCTCCCTCGTTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGETGAGATGGAGGGC
CTCGAGGCCTCNGGGTCTACCTACGTCTGCACTCTTTGTGATTCCAGTCGGGCCGAGGCG
TCTCAAAACATGGTGCTCCACTCCATCACCCGCAACCACGACGAGAACCTGGAACGCTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGAGAGACAGAGTCARAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCTACACTTGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAATTCTACAAAATCTTCCAGGATCGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCACCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAACATGAAGCTCAAACCCGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCATGGAGGCTGTTGAGTTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAACCCGETGTGGCGTGCCALCCTCC
CCAGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCC
GACGTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCAGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGECC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Eucinostomus_gula
ACCCNGCGAGCTGCAGAAAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAGTGGCAGCCA
GCTCTCAAGAATGTGTCCACGTCTTGCAATGTTGCGAATTATTAATGGGCTCTCTGGATGG
GCTTCCTCTGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCGTTATGATGTG
GCTCTGGETGTCGGCATTAAAGGATTTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGG
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCTTGATCAAAGAATCTTGTGAT
GGCATGGQCGATGTCAGCGAGAAGCACGGTGGTGGACCAGTTATTCCTGAAAAGGCTGTT
CGCTTCTCTTTCACTATTATGTCTGTCTCTGTCAAGGCAGAAGAT - —--GATGGGGAAGCG
GTTACCATTTTTACNGAGCCAAAACCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCGGATCACGAGACGCTCACAGGTGTCTTGGGGCCTATAGTTGCA
GAGCGTGATGCGATGAAAGAGAGCAGGCTCATCCTTTCCATTGGTGGACTTCCTCGETTCC
TTCCGCTTCCACTTCAGAGGCACAGCGATATGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCTGGGTCCACATATATCTGCACTCTTTGTGATTCCAGTCGTGCAGAGGCG
TCTCAAAACATGGTGCTCCACTCCATCACCCGCAGTCATGATGAGAACCTGGAGCGCTAT
GAAATATGGAGAACCAACCCCTTCTCTGAGACTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTAGATGCATTGCACTGTGAC
ATCGGCAATGCCACAGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACAAA
AAGGTCAATCCTAGCCGAGAAGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCTGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCATGGAGGCTGCTGAGTTGCTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGECGCGCCTCCTGC
CCTGCCAAGGAATGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAACCAACTACTTGCAC
AAGACCCTGGCTCATGTGCCCGAAATCATCGAGAGAGATGGATCCATCGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCAGCAAACAAGCTGTTCAGACGTTTCAGGAAGATG
>Diapterus_peruvianus
AGCCTCAGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCTTGCAACGTTGGAATTATTAATGGTATCTCTGGATGG
GCTTCCTCTGTGGACGATGCCCCAGCTGACACCATCACTCGGCGGTTTCGTTATGATGTG
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GCTCTGGTGTCAGCATTAAAGGACTTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGCTGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAAGAGTCTTGTGAC
GGCATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAAAAGGCTGTA
CGCTATTCCTTCACTGTTATGTCTATCTCTCTCCGGGTGGAGGAC -~ -GAGGAGGAAGAC
ATTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACGTTTGTGGATGAGTCAGATCACGAGACACTCACCGCTATCCTGGGGCCTTTAGTTGCA
GAGCGTGACGCAATGAAAGAGAGCAGGCTCATCCTGTCCATAGGTGGTCTCCCTCGTTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGETGAGATGGAGGGC
CTCGAGGCCTCGGGGETCTACCTACGTCTGCACTCTCTGTGATTCCAGTCGGGCCGAGGCA
TCTCAAAACATGGTGCTGCACTCCATCACCCGCAACCACGACGAGAACCTGGAACGCTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGAGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCTACACTCGATGCGTTACACTGTGALC
ATTGGCAACGCCACTGAATTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCACCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCCGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCATGGAGGCTGTTGAGTTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAACCCGETGTGGLGTGLCCACCTCC
CCAGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCTCAGCGCTTTGCC
GACGTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCCGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGECC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Glaucosoma_herbraicum
GTCGTGCATGCTAGGATGGTTGAGCAGCTCCATGGCTTCCACCGGTTTGAATGETCCCCCT
CTTCTAAGAAATGTGTCTACATCTTGCAATGTGGGCATTATTAATGGGATCTCTGGATGG
GCTTCCTCTGTGGATGACTCCCCGGCTGACACCATCACTCGGECGGETTTCGCTATGATGETG
GCACTGGTGTCAGCAATAAAGGATCTGGAGGAGGACATCATAGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTACGTGCACCTCAGGCTTCAGTGTCATGATCAAAGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGCGAGGACCAGCTGTTCCTGAGAAGGCCGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCTGTCCTGGCAGATGAG- - -GAGGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTA
ACGTTTGTGGATGAGTCAGACCACGAGACACTTACTGCCGTCCTGGGGCCTATAGTTGCA
‘GAGCGCAATGCAATGAAAGAGAGCAGACTCATCCTATCCGTGGETGGACTACCTTCTCCT
TTCCGCTTTCACTTCGAGGGCACCGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTTGAGGCCTCAGGGTCCTCCCATATCTGCACTCTTTGTGACTCGGCCCGGGCAGAGGLC
TCTGAAAACCTGGTGCTTCCCTCCATCACCCGCAACCACGAAGAGAACCTAAAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTGTCTGCCAAGCCTTTCATGGAGACCCATCCCACCCTAGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTATACAAA
AAGGTCAACCCCAGCCGGGAGGAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGACTGTGGAGGTGGTGETGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTATGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCACTTTGCC
GACCTCCTCTCCTCTGCCTTCAAATATAGGTACAACGAAAAGATAACCAATTTCTTGCAA
AGGAACATGGCCCATGTCCTTGAAATCATAGAGAGGGGCGGGTCGATAGAAACCAAAGAC
TTTCAGGGGAATGAGTCTCCAACCAATCTGACCTTCAGTTTTCGCAAGGTA
>Glaucosoma_buergeri
GTCATGCATGCTAGGATCGCTTCACCTTCACCATCCGCTTCCACCEGEETTCGAATGTCCCCCT
CTTCTAAGAAATGTGTCTAAATCCTGCAAGGTGGGCATTATTAATGGGCTCTCTGGATGG
GCTTCTTCTGTGGACGACTCCCCGTCTGACACCATCTCTCGGCGGTTTCGCTCTGATGTG
CCACTGGTGTCAGCCATACACGATCTGGAGGAGGACATCATGGAGGGGCTGAAAGAGAGT
GGGATGGAAGACAGCACGTGCACCTCAGGCTTCTCTGTCATGATCAAAGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCCGTA
CGTTTCTCTTTCACTATTATGTCAGTCTCTGTCCTGGCTGATGAC -~ -GATGAGGATGAG
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GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAACTGCCTTGTAAGCCCCTTTGCCTA
ACGTTTGTGGATGAGTCAGACCACGAGGGCCTCACTGCCGETCCTTGGGCCCATAATTGCA
GAGCGCAATGCAATGAAAGAGAGCAGACTCATCCTATCCGTGGGETGGACTACCTTCTCTT
TTCCGCTTTCACTTCGAGGACTCCCAGTCGGGCAAGAAGATGGTGCGTGAGATGGAGGGC
CCTGAGGCCTCAGGGETCCTCCCAGATCTGCACTCTTTGTGACTCGGCCCGGGCAGAGGLT
TCTGAAAACATGGTGCTACACTCCATCACCCGCAGCCACGAAGAAGACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAAATGAGCTTCGAGACAGAGTCAAA
GGGGTGTCTGCCAAGCCTTTCATGGAGACCCATCCCACCCTAGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTATACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGACTGTGGAGGTGATGAAAGAGCTGGTGCCCTCAGAGGAGAGAAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGAAGAAGCCTGTATGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTATGCCGCTACAGCTTTAACTACCAGCACTTTGCC
GGCCTCTTCTCCTCTGCCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTGCAC
AGGAACATTGCCCATGTTCTTAAAATCATAGAGAGGGGCGGGTCGATAGAAACCAAATAC
TTTCAGGGGAATGAGTTCCAGGAGAATCTTACCTTCAGTTCTCGCAAGGTA
>Gramma_loreto
ACCCTCCGTGCTGCAGAATTTGAGATTCTCCCCGGCTTTCACCAGTTTGAATGGCCGCCA
GATCTCAAGAATGTGTCTTCTTCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCCCTGGATGACTCTCTAGCTGACACCATCACTCGACGCTTTCGCTATGATGTG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATGTTGCGAT
GGCATGGGTGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCCGAGAAGGCTGTA
CGTTTCTCTTTCACCGTTATGTCTGTCTCTGTCCTGGCAGACGAT - - -GTGGAGGAGGAG
GTTACCATTTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAAACACTCACAGCTGTCCTGGGGCCTATAGTTGLCC
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGCGGACTGCCCCGLTCC
TTTCGCTTCCACTTCAGGGGCACAGGATACGATGAGAAGATGGTGCGTGAGATGGEGAGGC
CTGGAGGCCTCGGGGTCCACATATGTCTGCACTCTGTGTGACTCCAGTCGTGCAGAGGLC
TCTCAAAACATGGTGCTGCACTCCATCACTCGCAATCACGAAGAGAACCTGGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCCGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTTATGGAGACTCAGCCCACACTCGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAATTCTACAAAATCTTCCAGGACGAGATCGGGGAAGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCCGTAATGAGGATGAATGGGAATTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGTGETGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTGTGAGGCTCTACCTCCAGATGAAGCCTGTGEGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCTCATGTGCCTGAAATCATAGAGAGAGATGGATCTATAGGAGCCTGGGCC
ATCGAGGAAGAAGAGTCGGCAAACAAACTGATCAGACTTCTCCGAAACATA
>Anisotremus_virginicus
ACCCTGCGAACTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCA
GCTCTCACGAATGTGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGATTGAGAGAGAGC
GGGATCGCGAAGACAGTGCTTGTACCTCAGGCTTCAGTGTCATCGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGETA
CGTTTCTCTTTCACTGTCATGTCTGTCTCTGTCTTGGCAGACGAG~-~-GAGGAGGAAGAG
GTTACGATATTCACGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTGCCTG
ATGTTTGTGGATGAGTCGGACCATGAAACACTCACAGCCGTCCTGTCGCCTATAGTTGCA
GAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTACCCATCGGTGGACTACGTCGLCTCC
TTCCGCTTTCACTTCAGAGGTACGGGATATGATGAGAAGATGGTGCGAGAGATGGAGGGG
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CTTGAGGCTTCATGGTCCACCTATGTTTGCACTCTGTGTGACTCGACCCGGGGAGAGGAC
TCTCAAAACATGGTGCTGCACTCTGTCACACGCAGCCACGAAGAGAACCTGGACCGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAATCTGTAGAGGAGCTACGAGACAGAGTCAAA
GGAGTCTCCGCCAAACCCTTCATGGAGACCCATCCCACGCTGGATGCATTACACTGTGAC
ATAGGAAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAAGTGTACCAA
GAACCCAACCCGAGCCGAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGACGATGAAGCTTAAGCCGGTAATGAGAATGAATGGGAACTATGCTCGCCGGCTA
ATGACCATGGAAGCCGTGGAGGTGGETGTGTGAGCTGGTACCTTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGCGGCTCTACCTCCAGATGAAACCTGTGTGGCGCGCCACCTGT
CCGGCCAAAGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTTAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAATGAGTCAGCAAACAAACTGTTCAGGCGCTTCCGGAAGATG
>Brachydeuterus_auritus
GCTCAGACCGCTGCGGAGAAGGAGCTGACCCCTGGCTTTCACAAATTTGAGTGGCAGCCA
GCTATAAGAAATGTGGCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGETA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAG--~-CAGGAAGAAGAG
GTTACGATCTTCACAGAGTCAAAGCCCAACTCAGAACTGTCCTGTAAGCCCCTCTGLCCTG
ATGTTTGTGGACGAGTCGGACCATGAGACACTCACAGCCGTCCTGTCGCCTATAGTTGCA
GAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTATCCATCGGTGGACTACGTCGCTCC
TTCCGCTTTCACTTCAGAGGCACCGGATATGATGCGAAAAGATGGTGCGAGAAATGGAGGGG
CTTGAGGCCTCGGGGETCCACCTATGETCTGCACTCTGTGTGACTCCACCCGGGCAGGAGAC
TCTCAAAACATGGTGCTGCACTCTGTCACACGCAAACACGAAGAGAACCTGGACCGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGCGAGACAGAGTCAAA
GGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCCACGCTGGATGCATTGCACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAAGTGTACCAG
AAACCCAACCCGAGCCGAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTACGCTCGCCGGCTA
ATGCACCATGGAGGCCATGGAGGTGGTGCTGTGAGCTGGTACCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGETGGECGCGCCACCTET
CCGGCCAAGGAGTGTCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTTAAATATAGGTACAATGGAAAAATAACCAATTACCTGCAC
AAGACCTTGGCTCATGTACCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCAGCAAACAAACTGTTCAGGCGCTTCCGAAAGATG
>Haemulon_aurolineatum
ACCTTGCGAACTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCA
GCCCTCACNAATGTGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGECTGCGAGGGAGT
GGGATGGAAGACAGTGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAG---GAGGAAGAAGAG
GTTACAATCTTCAGGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTGCCTG
ATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGTCCTGTCGCCCATAGTTGCA
GAACGCAACGCAATGAAGGAGAGCAGGCTCATCCTATCCATCGGTGGACTACGETCGLCTCC
TTCCGCTTTCACTTCAGAGGCACAGGATACGATGAGAAGATGGTGCGAGAGATGGAGGGG
CTCGAAGCCTCGGGGETCCACCTATGTCTGCACTCTGTGTGACTCCACTCGGGCAGAGGCA
TCTCAAAACATGGTGCTGCACTCTGTCACACGCAACCACGAAGAGAACCTGGACCGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTACGAGACAGAGTCAAA
GGAGTCTCTGCCAAACCCTTCATGGAGACCCATCCCACGCTGGATGCATTACACTGTGAC
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ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAAGTGTACCAA
AAACCCAACCCGAGCCGAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGCAACTATGCTCGCCGGCTA
ATGACCCTGGAAGCCGTGGAGGTGETGTGTGAACTGGTACCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGATTATGAGCCTCTACCTCCAGATGAAGCCTGTGTGGCGECGECCACCTGET
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAATTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAGGGGAACGAGTCAGCAAACAAACTATTCAGGCGCTTCCGGAAGATG
>Haemulon_plumierii
ACCCTGCGAACTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCA
GCTCTCACGAATGTGTCGACATCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGGGAGT
GGGATGGAAGACAGTGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGTGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAG- —-GAGGAGGAAGAG
GTTACAATCTTCAGGGAGTCAAAGCCAAACTCAGAACTGETCCTGTAAGCCCCTCTGCCTG
ATGTTTGTGGACGAGTCGGACCATGAAACACTCACAGCCGETCCTGETCGCCCATAGTTGCA
GAGCGCGACGCAATGAAGGAGAGCAGGCTCATCCTATCCATCGGETGGACTACGTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGAGAGATGGAGGGG
CTCGAAGCCTCGGGGTCCACCTATGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGGCA
TCTCAAAACATGGTGCTGCACTCCATCACACGCAACCATGAAGAGAACCTGGACCGETTAT
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTACGAGACAGAGTCAAA
GGAGTTTCTGCCAAACCCTTCATGGAGACTCATCCCACGCTGGATGCATTRCACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCARGACGAGATCGGGGAAGTGTACCAA
AAACCCAACCCGAGCCGAGAGCAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCTCGCCGGCTA
ATGACCCTGGAAGCCGTGGAGGTGGTGTGTGAACTGCGTACCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGATTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCTCCTGT
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAATTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTTAAATATAGGTACAATGGGAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCTGAAATAATAGAGAGAGACGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCAGCAAACAAACTGTTC-—— = === — = mm = — - —
>Plectorhinchus_macrolepis
CCCCTGCAAGTTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACAAATTTGAGTGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCGCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCGCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTAAGGGAGATC
GGGATGGAAGACAGTGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCGTGTGAT
GGCATGGGTGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTG
CGTTTCTCTTTCACTGTTATGTCCATCTCTGTCCTGGCAGATGAG- --GAGGAGGAAGAG
GTCACTATCTTCAGGGAATCAAGGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCCGTCCTATCGCCTATAGTCGCA
GAGCGCAACGCAATGAAAGAGAGCAGGCTCATCCTATCCATTGGCGGACTGCCCCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGACGAGAAGATGGETGCGCGAGATGGAAGGG
CTAGAGGCCTCGGGGTCCACCTACATCTGCACTCTATGTGACTCCAGCCGTGCAGAGGLCT
TCTGAGAACATGGTGCTCCACTCTGTCACGCGCAGCCATGAAGAGAACCTGGACCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCCTGGAGACCCATCCCACGCTGGATGCATTACACTGETGAC
ATAGGGAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACCAA
AAAGTGAACCCTAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTAAAGCCAGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCATGGAGGCTGTGGAAGTGGTCTGTCGATCTGGTGCCCTCTGAGGAGAGGAGAGAG
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GCCCTAAGGGAGCTTGTGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGT
CCAGCCAAGGAGTGCCCCGATCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAATATAGATACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGTGAGGGGAACGAGTCGGCAAACAAACTGTTTAGACGTTTCCGGAAGATG
>Inermia_vittata
ACCCTGCGAACTGCAGAGAAGGAGCTTCTCCCCGGCTTTCACAAGTTTGAGTGGCAGCCA
GCTCTCAGGAATGTGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGGGAGT
GGGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGETCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGGCGAG--~-GAGGAGGAAGAG
GTTACAATCTTCAGGGAGTCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCGGACCACGAAACACTCACAGCCGTCCTGTCGCCCGTAGTTGCA
GAGCGCAACGCAATGAAGGAGAGCAGGCTCATCCTGTCCATGGEGGEGTGGACTACGTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGCGAGGTAGAGGGG
CTCGAGGCCTCGGGGETCCACCTATGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCC
TCTCAAAACATGGTGCTGCACTCCATCACACGCAGTCATGAAGAGAACCTAGACCGTTAC
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGAGGAGCTGCGGGACAGAGTCAAA
GGGATTTCTGCCAAACCCTTCATGGAGACCCATCCCACGCTGGATGCACTACACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAACCCAACCCCAGCCGGGAGGAACGACGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTAATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCTAGAGGCCGTCGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGCCTCTACCTCCAGATGAAGCCTGTGTGGCGAGCCALCCTGT
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCTGAAATAATAGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTCTTCAGGCGCTTCCGGAAGATG
>Kuhlia_mugil
ACCTTGCGAGCTGCAGAGAAGGAGCTGCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCTTGCAATGTCGGCATTTTTAATGGGCTCGCTGGETTGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGGGT
GGGATGGAAGACAGTGCTTGCACCTCCGGCTTCAGTGTCATGATCAAAGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAAGCTGTG
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT ---GAGGAGGAAGAG
GTTACCATTTTCTCTGAGCCAAAGCCAAACTCAGAATTGTCCTGCAAGCCTCTTTGCCTG
ACATTTGTGGATGAGTCAGACCACGAGACACTCACGTCTGETCCTGGGGCCGATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGETGGACTGGLCTCGLTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCTAGTCGGGCAGAGGCC
TGTGAAAACAAGGTGCTACACTCCGTCACCCGCAGTCATGAAGAAAACCTAGAACGTTAT
GAGATATGGAGAACTAACCCCTTTTCTGAGTCTGTCGATGAGCTGCGAGACAGAGTCARAA
GGGGTCTCTGCCAAGCCTTTCATGGAGACCCATCCCACGCTCGATGCATTGCACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTATAGA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCTCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTGATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCTGGAGGCTGTGGAGGTGGCGTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAAATGAAGCCCGETGTGGCGCTCCACCTGC
CCAGCCAAGGAGTGTCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCC
GACCTCCTCTCCACTACCTTCAAATATAGGTACAATGGAAAGATAACAAATTACCTGCAC
AAGACCCTGGCCCATGTGCCCGAAATCATAGAGAGAGATGGATCCATAGGAGCGTGGGCT
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AGCGAGGGGAACGAGTCAGCAAACAAACTGTTC-———=~——=====——— =~
>Kuhlia_rupestris
ACCCTGCGAGCTGCAGAGAAGGAGCTGCTCCCCGGECTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCTTGCAATGTTGGCATTTTTAATGGGCTCGCTGGTTGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGGGT
GGGATGGAAGACAGTGCTTGCACCTCCGGCTTCAGTGTTATGATCAAAGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAAGCTGTG
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACAAT ~--GAGGAGGAAGAG
GTTACCATTTTCTCTGAGCCAAAGCCAAACTCAGAACTGTCCTGCAAGCCCCTTTGCCTG
ACATTTGTGGATGAGTCAGACCACGAGACACTCACGTCTGTCCTGGGGCCGATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGCTGGACTGGCTCGLCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGTCAGAGGCC
TGTGAAAACAAGGTGCTACACTCCGTCACCCGCAGTCATGAAGAAAACCTAGAACGTTAT
GAGATATGGAGAACTAACCCCTTTTCTGAGTCTGTCGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCTTTCATGGAGACCCATCCCACGCTTGATGCATTGCACTGTGAA
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTATAGA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCTCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTGATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATAACCCTGGAGGCTGTGGAAGTGGCGTGETGAGCTGETGCCCTCGGAGGAGAGGAGGGAG
GCCCTAAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGCTCCALCCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCC
GACCTCCTCTCCACTACCTTCAAATATAGGTACAATGGAAAGATAACAAATTACCTGCAC
AAGACCCTGGCCCATGTGCCCGAAATCATAGAGAGAGACGGATCCATAGGAGCGTGGGLT
AGCGAGGGGAACGAGTCAGCAAACAAACTGTTIC === m o~ ———
>Kyphosus_incisor
ACCCTGCGAGCTGCAGAGAAGGAGCTGCTCCCTGGTTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGGCTACATCTTGCAATGTTGGCATTTTTAATGGGCTCGCGGGATGC
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCCGAGAAAGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT -~ -GAGGAGGAAGAG
GTTACCATCTTCTCTGAGCCTAAGCCAAACTCAGAACTGTCCTGCAAGCCCCTTTGCCTG
ACATTTGTGGATGAGTCAGATCATGAGACACTCACAGCTGETCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCGETGGGETGGACTAGCTCGLTCC
TTCCGCTTCCACTTCAGAGGCACAGGATACGATGAGAAGATGGETGCGETGAGATGGAGGGEC
CTGGAGGCCTCAGGGTCCACTTATGTCTGCACTCTTTGTGACGCCAGTCGGGCAGAGGCC
TCTAAAAACATGGTGCTACACTCCGTCACCCGCGGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGAGTGTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTTGATGCATTGCACTGTGAC
ATCGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCTAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAMAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGETGTGTGAGCTGGETGCCCACAGAGGGGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTGTACCTCCAGATGAAGCCCGETGTGGCGETGCCALCCTGL
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGLCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAAAGAGATGGATCCATAGGAGCCTGGGECT
AGCGAGGGGAATGAGTCAGCAAACAAACTGTTC-—=~—————= === == ———
>Microcanthus_strigatus
ACCCTGCGAGCTGCGGAGAAGGAGCTGCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTTTTAATGGGCTCGCTGGATGG
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GCCTCCTCAGTGGATGACTCCCTGGCTGACACCATCACTCGGCGETTTCGCTATGATGTG
GCACTGGCGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAATTGTTCCTGAGAAAGCCGTG
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT -~ ~-GAGGAAGAAGAG
GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGCAAACCCCTTTGCCTG
ACTTTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGTGGACTAGCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTTGAGGCCTCGGGGTCCACCTATGTCTGCACTCTTTGTGACTCCGGTCGGGCAGAAGCT
TCTCAAAACATGGTGCTGCACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAACGTTAT
GAAATATGGAGAACCAATCCCTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTTGATGCATTGCACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAGCCGGTGATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGCCAGCTAGTCTCTCAACTCGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCCGTGETGGCGCGCCACCTGC
CCAGCCAGGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCA
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGCGAGGGGAACGAGTCGGCAAACAAACTGTI - - - — e e e e —
>Neoscorpis_lithophilusB
ACCCTACGAGCTGCAGGGAAGGAACTCCTCCCTGGCTTTCACCAGTTTGAATGGCACCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTTTTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGCGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTG
CGCTTCTCTATCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT ~ - ~-GGGGAGGAAGAG
GTTACCATCTTTACTGAGCCAAAGCCAAACTCAGAACTGTCCTGCAAGCCCCTGTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCTGTCCTGGGGCCTGTAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTACCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGTGAGTTGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGLCC
TCTCAGAACATGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGATGGATGCATTACACTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGGTGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGCTGGAGGTGGCTGTGCTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGCCTCTACATCCAGATGAAGCCTGTGTGGCGAGCCALCCTGC
CCTGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGCGAAGGGAACGAATCTGCAAACAAACTCTTCATGACCTTCCCGTCAATG
>Neoscorpis_lithophilus
ACCCTACGAGCTGCAGGGAAGGAACTCCTCCCTGGCTTTCACCAGTTTGAATGGCACCCA
GCTCTCAAGAATGTGTCTACGTCTTGCAATGTTGGCATTTTTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTG
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CGCTTCTCTATCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT - - -GGGGAGGAAGAG
GTTACCATCTTTACTGAGCCAAAGCCAAACTCAGAACTGTCCTGCAAGCCCCTGETGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCTGTCCTGGGGCCTGTAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGTGAGTTGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCC
TCTCAGAACATGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGATGGATGCATTACACTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGLTG
AGGAAGAAGGTGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGETCTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGCCTCTACATCCAGATGAAGCCTGETGETGGCGAGCCACCTGC
CCTGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGLCC
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLT
. AGCGAAGGGAACGAATCTGCAAACAAACTCTTCATGACCTTCCCGTCAATG
>Lates_calcarifer
ACCCTCCGAGCTGCGGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAGTGGCAGCCA
GCTCTCAAGAATGTGTCCACGTCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTGCCTCGCTGGATGACTCCCCGGCCGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTTAGTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGTGATGTCAGTGAAAAACACGGTGGAGGACCAGCCGTTCCTGAGAAGGCTGTA
CGCTTCTCTTTCACCGTTATGTCTGTCTCTGTCCTGGCAGATGAC -~ ~-GACAGGCGGGAG
GTTACCATCTTCACCGAGCCAAAGCCCAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGETGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGGGGCCTATAATAGCA
GAGCGTAACGCAATGAAAGAGAGCAGGCTCATCCTACCCATAGGAGGCCTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACAGGATACGATGAGAAGATGGTGAGAGAGATGGAGGGC
CTGGAAGCCTCGGGCTCCACGTATATCTGTACTCTGTGTGACTCCAGTCGGGCAGAGGCC
TCTCAAAACATGGTGCTGCACTCCATCACCCGCTCTCACGAAGAGAACCTGGAGCGTTAC
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGTGGAGGAGCTGCGAGACAGAGTCAAA
GGGGETCTCTGCGAAGCCCTTCATGGAGACCCAGCCCACACTTGATGCATTACACTGTGAC
ATTGGCAATGCCACAGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGAGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCCATAATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGETGETGCGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAGGCCTGTGTGGCGETGCCACCTGC
CCAGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCT
GACCTCCTATCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTTCAC
AAGACCCTGGCCCATGTGCCCGAAATCATAGAGAGGGATGGATCCATCGGAGCCTGGGLC
AGCGAGGGGAACGAGTCGGCGAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Latridopsis_forsteri
ACCCTGCGAGCTGCAGAGAAGAAAGTCCTCCCTGGCTTTCACCAATTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCCATGTTGGCACTATTAACGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGACGGETTTCGATATGATGTG
GCGCTAGTGTCAGCATTAAAGGATCTGGCGAGGAGGACATCATGGAGGGGCTGAGAGATAGC
GGGATGGAAGACTGTGCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAAAAGCACGGTGGAGGACCAGCTGTTCCCGAGAAGGCTGETG
CGTTTCTCTATCACTGTTATGTCTGTCTCTGTCCTGGCAGATGAT ~~-GAGGAGGAGGCG
GTTACTATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCACGAGACACTCACAGCTCTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATGGETGGCCTGCCTCGCTCC

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



227

TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAAATGGTGCGAGAAGTGGAGGGC
CTGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTGTGTGATTCCAGTCGAGCAGAGGCC
TCTCGAAACATGGGGCTACACTCCATCACCCGCAGCCATGACGAGAACCTTGACCGATAT
GAAATATGGAAGACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTGCGGGACAGAATAAAA
GGGGGGTTTGCCAGCCCTTTCATGGAGACCCAGCCCACACTGGATGCATTACACTGETGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAATCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTAATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAAGAGGCTGTAGAGATGGTGTGTGAGCTGGEGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGCATCTTCCTCCAGATGAAGCCTGTGTGGCGAGCAACCTGC
CCTACCAAGGAGTGCCCCGACCAGTTGTACCACTACAACTTTAACTTCCAGAGCTTCGCC
GACCTCCTTTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTACAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAAGGATGGATCCATCGGAGCCTGGGCC
AGCGAGGAGAAGCAGTCGGCAAACAAACTATTCAGGCGTTTCCGGAAGATG
>Latris_lineata
TCCCTGCGAGCTGCAGAGAAGGAACTTCTCCCTGGCTTTCACCAATTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAACGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCGATATGATGTG
GCGCTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGATAGT
GGGATGGAAGACTGTGCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAAAAACACGGTGGAGGACCAGTTGTTCCCGAGAAGGCAGTA
CGTTTCTCTATCACTATTATGTCTATCTCTGTCCTGGCAGATGAT ~ - -GAGGAGGAGGCG
GTTACTATTTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCACGAGACACTCACAGCTCTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATCGGTGGCCTGCCTCGCTCA
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGCACTCTGTGTGATTCCAGTCGAGCAGAGGCA
TCTCGAAACATGGTGCTACACTCCATCACCCGCAGCCATGACGAGAACCTTGACCGTTAT
GAAATATGGAAGACCAACCCCTTTTCTGAGTCTGGAGAGGAGCTCGGGGACAGAATAAAA
GGGGGGTTTCCAAGCCCTTTTATGGAGACCCAGCCCACACTGGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAATCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAANACAGATG
AGGAAGACGGTGAAGCTTAAACCGGTAATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAAGAGGCTGTGGAGATGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGCGTCTTCCTCCAGATGAAGCCTGTGTGGCGAGCAACCTGC
CCTACCAAGGAGTGCCCCGACCAGTTGTTCCACTACACCTTTAACT TCCAGAGCTTCGCC
GACCTCCTTTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGLCC
AGCGAGGGGAGCGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGATGATG
>Gazza_minuta
GTCGTGCAGGATGCAGGAGGAGAAGGTTCAGGAAGATTTAGGAGAGTTTGAAAGGCCCTTA
AGTATCAAGAATGTGTCTACGTCTTGCAATGATGGCATTATTAACGGACTCTCTGGATGG
ACCTCCTCATTCGGATGACGCCCCAGCTGACACCATAACACGTCGTTTTCGCTACGATGTG
GCTCTAGTGTCAGCACTAAAGGACCTGGAGGAGGACATCATGGAAGGGCTGAGGGAGCAA
GAGATGGAGGACTGETGCTTGCACTTCAGGCTTCACTGTCATGATCAAGGAGTCTTGCGAT
GGCATGGGTGACGTCAGTGAGAAGCACGGAGGAGGACCAGCTGTCCCAGAGAATGTTGETG
CGTTTCTCTTTCACTATCATGTCTATCTCAGT -~ -GAGGACAGAG—--GAGGAGAAAGAA
GTCACCATCTTCACAGAGATGAAGCCAAACTCAGAGCTETTTTGTAAGCCCCTCAGCCTC
ACATTTGTGGATGAGTCAGACCACGAGACACTCACTGCCATCCTGTGGCCTATTGTTGCA
GAGCGTAATGCGATGAAAGAGAGCAGGCTGATCCTGTCCATTGGTGGAATGCCTCGCTCC
CTCCGCTTTCATTTCAGAGGCCCGGGATATGATGAGAAGATGGTACGTGAGATGGAGGCC
CTCGAAGCCTCAGGGTCCACTTACATCTGCACTCTTTGTGACTCAGGTCGAGCGGAGGCC
TCTCAAAACATGGTGCTGCACACCATAACTCGGAGTCACGAAGAGAACCTAGAGCGATAT
GAGATATGGAGAAGCAACCCCTTTTCTGAGTCAGCAGATGAGCTTCGAGACAGAGTCAAA
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GGGGTCTCCGCCAAACCCTTCATGGAGACCCATCCCAGGATGGATGCATTACACTGTGAC
ATCGGCAATGCCACTGAGTTGGAGAGAATCTTCCAGGATGAGATCGGGGAGGTGTTTGAA
AAGCCCAACCCCAGCCGGGAGGAGCGCCGCAGCTGGAGGGCAGCCUTGGATAAACAGCTG
AGGAAGAAGCTGAAGCTCAGACCGGGGATGAGGAGGAATGGGAACTATGCACGCCGGCTA
ATGACCACAGAGACTGTGGAAGCAGTGTGTGAGCTGGTGCCCTCAGAGGCAAGGAGGGAG
GCCCTGAGGGAGCTGAAGGAGCTCTACCTCCAGATGAAGCCTGTGTGGCGAGCCAGCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGTTACAGCTTCAACTCCCATCGCTTTGCT
GACCTCCTGTCTTCCACCTTCAAATATAGGTACAAAGGCAAGATACCCAATTACCTTCAC
GAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
ATTGATGGGGAGGAATTAGCAAGCGAACTTTGCAGCCGCGETCAGTAAGAGA
>Leiognathus_stercorariusA
GTCGTGCAGGATGAGGAGGAGAAGGTTCAAGAAGATTTAGGCGAGGGGCCGAAAGGCCCTTA
AGTATAAAGAAGGTGTCTACGTCTTGCAATGATGGCATTATTAACGGGCTCTCTGGATGG
ACCTCCTCATTGGATGATGCCCCAGCTGACACCATAACGCGACGTTTTCGCTACGATGTG
GCTCTTGTGTCAGCACTAAAGGACCTGGAGGAGGACATCATGGAAGGGCTGAGGGAGAAT
GACATGGAGGACAGTGCTTGCACTTCAGGCTTCACTGTCATGATCAAGGAGTCTTGCGAT
GGCATGGGTGACGTCTGTGAGAAGCACGGAGGAGGACCGGCTGTCCCAGAGAATGTTGTG
CGTTTCTCTTTCACTATCATGTCTATTTCAGT ---GAGGACTGAG-~--GAGGAGAAAGAA
GTCACCATCTTCACAGAGATGAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTCAGCCTC
ACATTTGTGGATGAGTCAGACCACGAGACACTGACAGCCATCCTGTGGCCTATTGETTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTGATCCTGTCCATTGGTGGAATGCCTCGLCTCC
CTCCGCTTTCATTTCAGAGGCACAGGATATGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAAGCCTCAGGGTCCACTTACATCTGCACTCTTTGTGACTCAGGTCGAGCGGAGGCC
TCTCAAAACATGGTGCTGCACACCATAACTCGGAGTCACGAAGAGAACGTAGAGCGATAT
GAGATATGGAGAAGCAACCCTTTTTCTGAGTCAGCAGATGAGCTTCGAGACAGAGTCAAA
GGGGTCTCCGCCAAACCCTTCATGGAGACCCATCCCACGATGGATGCATTACACTGTGAC
ATAGGCAATGCCACAGAGTTCTACAAAATCTTTCAGGATGAGATCGGGGAGGTGTTTGAA
AAGCCCAACCCCAGCCGGGAGGAGCGCCGECAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGATGAAGCTGAAGCTCAAGCCGGTGATGAGGATGAATGGGAACTATGCACGCCGGCTA
ATGACGGCAGAGGCTGTGGAAGCAGTGTGTGAGCTGGTGCCCTCAGAGGCGAGGAGGGAG
GCCCTGAGGGAGCTGATGGAGCTCTACCTCCAGATGAAGCCCGTGTGGCGCTCCAGCTGC
CCAGCCAGGGAGTGCCCCGACCAGCTGTGCCGTTACAGCTTCAACTCCCATCGCTTTGCT
GACCTCCTGTCTTCCACCTTCAAATATAGGTACAAAGGAAAGATACCCAATTACCTGCAC
AAGACCCTGGCCCAAGTTCCTGAAATCATAAAAAGAGATGGATCCATAGAAGCGTGGGLCC
ATTGATGGGGAGGTATTAGCAAGCGAACTTTGCAGCCGCGTCAGTAAGAGA
>Leiognathus_stercorariusB
GTCCGGCAGAAGGAGGAGGAGAAGGTTCAGGAAGATTTAGGCTGGTGCGAAAGGCCCTTA
AGTATAAAGAATGTGTCTACGTCTTGCAATGATGGCATTATTAACGGGCTCTCTGGATGG
ACCTCCTCATTGGATGATGCCCCAGCTGACACCATAACGCGACGTTTTCGCTACGATGTG
GCTCTTGTGTCAGCACTAAAGGACCTGGAGGAGGACATCATGGAAGGGCTGAGGGAGAAT
GACATGGAGGACAGTGCTTGCACTTCAGGCTTCACTGTCATGATCAAGGAGTCTTGCGAT
GGCATGGGTGACGTCAGTGAGAAGCACGGAGGAGGACCGGCTGTCCCAGAGAATGTTGETG
CGTTTCTCTTTCACTATCATGTCTATTTCGGT - - -GAGGACTGAG- --GAGGAGAAAGAA
GTCACCATCTTCACAGAAATGAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTCACCCTC
ACATTTGTGGATGAGTCAGACCACGAGACCCTGACAGCAATTCTGTGGCCTATTGTTGCA
GAGCGCAATGCCATGAAAGAAAGCAGGCTGATCCTGTCCATTGGETGGAATGCCTCCCTCC
CTCCGCTTTCATTTCAGAGGCACAGGATATGATGAAAAGATGGTACGTGAGATGGAGGGC
CTCGAAGCCTCAGGGTCCACTTACATCTGCACTCTTTGTGACTCAGCTCGAGCGGAGGLCC
TCTCAAAACATGGTGCTGCACACCATAACTCGGAGTCACGAAGAGAACTTAGAGCGATAT
GAGATATGGAGAAGCAACCCCTTTTCTGAGTCAGCAGATGAGCTTCGAGACAGAGTCAAA
GGGGTCTCCGCCAAACCCTTCATGGAGACCCATCCCACGATGGATGCATTACACTGTGAC
ATAGGCAATGCCACAGAGTTCTACAAAATCTTTCAGGATGAGATCGGGGAGGTGTTTGAA
AAGCCCAACCCCAGCCGGGAGGAGCGCCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGATGAAGCTGAAGCTCAAGCCGETCATGACGGATGAATGCGAACTATGCACGCCGGCTA
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ATGACGGCAGAGGCTGTGGAAGCAGTGTGTGAGCTGGTGCCCTCAGAGGCGAGGAGGGAG
GCCCTGAGGGAGCTGATGGAGCTCTACCTCCAGATGAAGCCCGTGTGGCGCTCCAGCTGL
CCAGCCAGGGAGTGCCCCGACCAGCTGTGCCGTTACAGCTTCAACTCCCATCGCTTTGCT
GACCTCCTGTCTTCCACCTTCAAATATAGGTACAAAGGAAAGATACCCAATTACCTGCAC
AAGACCCTGGCCCATGTTCCTGAAATCATAGAGAGAGATGGATCCATAGTAGCGTGGGCC
ATTGATGGGGAGGAATTAGCAAGCGAACTTTGCAGCCGCGTCAGTAAGAGA
>Leilognathus_sp
ACGTTGCGAGCTGCGGAAAGGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAACGTCTCTACAACTTGCAATGTTGGCATTATTAACGGGCTCTCTGGETTGG
ACCTCCTCCGTGGATGACGCACCAGCCGACACCATTACGCGTCGTTTTCGCTACGATGTG
GCTCTGGTGTCAGCACTAAAGGACCTGGAGGAGGACATCATGGACGGGCTGAGGGAGAAA
GAGATGGAGGACAGTGCTTGCACGTCAGGCTTCACTGTCATGATCAAGGAGTCTTGCGAC
GGCATGGGTGACGTCAGTGAGAAGCACGGAGGAGGACCAGCTCTTCCGGAGAAGGCCGETG
CGCTTCTCTTTCACTATCATGTCTATCTCAGTCCTGGCAGACGAG---GAGGAGAAAGAA
GTCACCATCTTCACAGAGATGAAGCCAAACTCAGAGATGTCTTGTAAGCCCCTCAGCCTC
ACATTTGTGGATGAGTCAGACCATGAGACGCTCACAGCCATCCTGTGGCCAATTGTTGCA
GAGCGTAACGCAATGAAAGAGAGCAGGCTGATCCTGTCCATCGGTGGACTGCTTCGLCTCC
TTTCGCTTTCACTTCACAGGCACAGGATATGATGAGAAGATGGTACGTGAAATGAAGGGC
CTCGAGGCCTCAGGGTCCACTTACATCTGCATTCTTTGTGACTCAGGCCGAGCGGAGGGL
TCTGAAAACATGGTGCTGCACACCATAACTCGGTCTCATGAAGAGAACCTAGAGCGATAC
GAGATATGGAGAAGCAACCCCTTTTCTGAGTCAGCAGACGAGCTTAGAGACCGAGTCAAA
GGAGTCTCCGCTAAGCCCTTCATGGAGACCCATCCCACAATGGATGCATTACACTGTGAC
ATAGGCAATGCCACAGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTTGAA
AAGCCCAACCCCAGCCGGGAGGAGCGCCGEGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
CGGAACAAGCTGAAGCTCAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCACAGAGGCTGTGGAGGCGGTGETGTGAGCTGETGECCCTCGGAGGAAAGGAGGGAG
GCCCTGAGGGAGCTGATGGAGCTCTACCTCCAGATGAAGCCCGTGETGGCGCTCCAGLCTGL
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGTTACAGCTTCAACTCCCACCGCTTCGCT
GACCTCCTGTCTTCCACCTTCAAATACAGGTACAAAGGAAAGATACCCAATTACCTGCALC
AAGACCCTGGCCCACGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLC
AGTGAGGGGAACGAGTCAGCTAACAAACTGTTCAGACGCTTCCGGAAGATG
>Lethrinus_harak
ACTCTCCGAGAAACAGAAAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACGTCTTGCGATGTTGGCATTATTAATGGGCTTTCTGGATGG
GCTTCCTCAGTGGATGACGCGCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATCATGGAGGGTCTGAGAGAGAAT
GGTATGGATGACAGCACTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGCGAC
GGGATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTCGETTCCTGAGAAAGCTGTA
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGGC---AAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAGCCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCATCCTGTGGCCTATCGTTGCA
GAGCGCAATGCGATGAAAGAGAGCAGGCTCATCCTATCCATCGGTGEGGECTGCCTCGLTCC
TTCCGCTTTCACTTCAGAGGCACAGGATACGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGGGCGAGGLC
TCTCAAAACATGGTGCTGCACTCCATCACTCGCAGTCATGAAGAGATCTTGAACCGTTAT
GAAATATGGAGAACCAACCCCTCATCGGAGTCTGTAGATGAGCTGCGAGACCAAGTCAAA
GGGGTGTCGGCCAAGCCACCCATGGAACCCCACGCTACGTTGCGTGCACTGAACTGCGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACAAA
AAGGTCAACCCAAGCCGGGAGGAGCGGCGCAGCTGGAGGGCTGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGETCGGCTA
ATGACACTGGAGGCTGTGGAGGTTATGTGTGAGCTGGTGCCCTCAGAGGACAGGAGAGAG
GCCTTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGET
CCAGCGAAGGAGTGCCCTGAACAGCTGTGCCGCTACAGCTTTAACTCCCAGCGLCTTTGLCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTATCTGCAC
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AAGACCCTGGCACATGTGCCCGAGATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAATGAGTGGGCAAACAAACTGTTCAGGCGTTTTCGGAAGATG
>L,ethrinus_obsoletus
ACTCTCCGAGAAAAAGAGAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCATAAGAATGTGTCTACATCTTGCGATGTTGGCATTATTAATGGGCTTTCTGGATGG
GCCTCCTCAGTGGATGACGCGCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATCATGGAACGGGTTAGAGAGAAC
GGTATGGATGACAGCACTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGCGAC
GGGATGGGCGATGTCAGTGAGAAGCACGGCGGAGGACCAGTCGETTCCTGAGAAAGCTGTA
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGGC --~-AAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAGCCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTTACAGCCATCCTGTGGCCTATCGTTGCA
GAACGCAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGGGEGEEATGCCTCGLCTCC
TTCCGGTTTCCCTTCAGAGGCACAGGATACGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCCCGGGGACCACCTACGTCTGCACTCTTTGTGACTCCAGTCAGAGAGAGGLCC
TCTCAGGACATAGTGCTGCACTCCATCACTCGCAGTCATGAAGAGATCTTGAACCGTTAT
GAAATATGGAGAACCAACCCCTCATCGGAGTCTGTAGATGAGCTGCGAGACCAAGTCAAA
GGGGTGTCGGCCAAGCCACCCATGGAACCCAACGCTACGTTGCGTGCGCTGAACTGCGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTATACAAA
AAGGTCAACCCAAGCCGGGAGGAGCGGCGCAGCTGGAGGGCTGCCCTGGATAANACAGCTG
AGAAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACACTGGAGGCTGTGGAGGTTATGTGTGAGCTGGTGCCCTCAGAGGACAGGAGAGAG
GCCTTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGETGCCACCTGET
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCACATGTGCCCGAGATCATAGAGAGAGATGGATCCATCGGAGCCTGEGEGLC
AGCGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTTCGGAAGATG
>Lethrinus_lentjan
ACTCTCCGAGACACAGAGAAGGGGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTTAAGAATGTGTCTACGTCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCCTCCTCAGTGGATGACGCGCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATCATGGAACGGGTGAGAGAGAAC
GGTATGGATGACAGCACTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGCGAT
GGGATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTCGTTCCTGAGAAAGCTGTG
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGGC-~--AAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAGCCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCATCCTGTGGCCTATCGTTGCA
GAACGCAATGCGATGAAAGAGAGCAGGCTCATCCTATCCGGTGGGAGACTGCCTCGLTCC
TTCCGCTTTCACTTCAGAGGCACAGGATACGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGGCCGAGGLCT
TCTCAAAACATGGTGCTGCACTCCATCACTCGCAGTCATGAAGAGATCTTGAACCGETTAT
GAAATATGGAGAACCAACCCCTCATCTGAGTCTGTAGATGAGCTGCGAGACCAAGTCAAA
GGGGTGTCGGCCAAGCCCCCCATGGAACCCAACGCTGATGETGCETGCCGCTGATTGETGAC
ATCGGCAACGCCCATGGATTCTACCAAATTCTCCAGGATGAGATTGGGGAGGTGTACAAA
AAGTTCAACCCAAGCCGGGAGGAGGGGCGCAGCTGGAGGGCTGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGLCTA
ATGACACTGGAGGCTGTGGAGGTTATGTGTGAGCTGGTGCCCTCAGAGGACAGGAGAGAG
GCCTTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTEGTGTGGCGTGCCACCTGT
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCACATGTGCCCGAGATCATAGAGAGAGATGGATCCATCGGAGCCTGEGGCC
AGCGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTTCGGAAGATG
>Lethrinus_olivaceus
ACTCTCCGAGAAACAGAGAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
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GCTCTCAAGAATGTGTCTACATCTTGCAGTGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACGCGCCAGCTGACACCATCACTCGEGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAT
GGTATGGATGACAGCACTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGCGAT
GGGATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTCGTTCCTGAGAAAGCTGTA
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGGC - -~-AAGGAGGAAGAG
GTTACCATCTTTACAGGACCAAAGCCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCATCCTGTGGCCTATCGTTGCA
GAGCGCAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGGGGACTGLCCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACAGGATACGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGGCCGAGGCC
TCTCAAAACATGGTGCTGCACTCCATCACTCGCAGTCATGAAGAGATCCTGAACCGTTAT
GAAATATGGAGAACCAACCCCTCATCTGAGTCTGTAGATGAGCTGCGAGACCAAGTCAAA
GGGGTGTCTGCCAAGCCCTTCATGGAACCCCACGCTACGTTGCGTGCACTGAACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACAAA
AAGGTCAACCCAAGCCGGGAGGAACGGCGCAGCTGGAGGGCTGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGEGCTA
ATGACACTGGAGGCTGTGGAGGTTATGTGTGAGCTGGTGCCCTCAGAGGACAGGAGGGAG
GCCTTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGT
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGLCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCACATGTGCCCGAGATCATAGAGAGAGATGGATCCATCGGAGCCTGGGLC
AGCGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTTCGGAAGATG
>Gymnocranius_elongatus
ACTCTCCGAGCCACAGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTTAAGAATGTGTCTACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGATGACAGTGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCCTGTGAC
GGAATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAAAAAGCTGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCTGTCCTGGCAGGCGGC -—--AAGGAGGAAAAG
GTTACCATCTTCAGGGAGCCAAAGCCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCGETCCTGGGEGLCCTETTGTTGCA
GAGCGCAATGCAATGAAAGAGAGCAGGCTCATCCTGTCCATAGGTGGACTGLCCTCGLCTCC
TTCCGCTTTCACTTCAAAGGCACGGGATATGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGCCAGAGGLCC
TCTCAAAACATGGTGCTGCACTCCATCCCTCGCAGTCATGAAGAGAACTTAGACCGTTAT
GAAATATGGGGAACCAACCCCTCCTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCATCCATGGAGACCCACCCCAAGCTGGATGCATTGCACTGCGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACAAA
AAGGTCAACCCAAGCCGGGAGGAGCGGCGCAGCTGGAGGGCTGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCCTGGAGGCTGTGGAGGTTGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGATCTACCTCCAGATGAAGCCTGTGTGGCGAGCCALCCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGETGCCGCTACAGCTTTAACTCCCAGCGLCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACATTCCCGAGATCATAGAGAGAGATGGATCCATTGGAGCCTGGGLCC
AGCGAGGGGGATGAGTCGGCAAACAAACTGTTCAGGCGTTTTCGGAAGATG
>Lethrinus_xanthochilus
ACTCTCCGAGCCACAGAAAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCACCCA
GCTCTCAAGAATGTGTCTACATCTTGCGATGTTGGCATTATTAATGGGCTTTCTGGATGG
GCCTCCTCAGTGGATGACGCGCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAALC
GGTATGGATGACAGCACTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGCGAC
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GGGATGGGCGATGTCAGTGAGAAGCACGGTGCAGGACCAGTCGTTCCTGAGAAGGCTGTA
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGGC —~-~AAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAACCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCGTCCTGTGGCCTATCGTTGCC
GAGAGCAATGCGATGAAAGAGAGAACGCTCATCCTATCCATCGGTGGACTCCCTCGCTCC
TTCCGCTTTCACTTCGGATTCACGGGATATGATCGAGAAGATGGCTACGTGAGATGGAGGGC
CTCGGGGCCTCAGGGETCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGGCTGAGGCC
TCTCAAAACATGGTGCTGCATTCCATCACTCGCAGTCATGAAGAGAATCTGAACGTTTAT
GAAATATGGAGAACTAACCCTTTCTCTGAGTCTGCAGAGGAGCTGCGAGACAGAGTCAAA
GGAGTCTCTGCCAAGCCCTTCATGGAGACCCACCCCACGCTGGATGCGTTGCACTGCGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGCGCGAGGTGTACAAA
AAGGTCAACCCAAGCCGGGAGGAGCGGCGCAGCTGGAGGGCTGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACACTGGAGGCTGTGGAAGTTGTGTGTGAGCTGGTGCCCTCAGAGGACAGGAGAGAG
GCCTTGAGGGAGCTTATAAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGT
CCAGCCGAGGAGTGCCCCGATCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATACAGCTACAATGCAAAGATAACCAATTATCTGCAC
AAGACCCTGGCCCCCATGCCCGAGATAATAGAGAGAGATCGCTCGATCGGAGCCTGGGLC
AGCGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCATTTTCGGAAGATG
>Gnathodentex _aureolineatus
ACTCTCCGAGCCACAGAGAAGGAGCTTCTCCCTGGTTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCGACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAAGAGGACATCATGGAGGGGCTGAGAGAGAAT
GGGATGGATGACAGTGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAGTCCTGTGAC
GGAATGGGTGATGTCAGCGAGAAACACGGTGGAGGACCAGTTGTTCCAGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCAGTCCTGGCAGACGGC -~ ~-GAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAGCCAAACTCACAACTGTCATGTAAGCCCCTCTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCCATCCTAGGGCCTGTTGTTGCA
GAGCGCACTGCAATGACAGAGAGCAGGCTCATCCTGTCCATAGGTGGACTGCCTCGCTCC
TTCCGCTCTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAAGGC
CTGGAGGCCTCAGGATCCACATGTATGTGCACTCTGGGTGACTCCAGTCGTCCAGAGTCC
TCACAAAACATGGTGCTGCACTGCATCACCCGCAATCATGAAGAGAACTTAGACCGTTAT
GAAATATGGAGAACAAACCCATCCTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCATCCATGGAGACCCACCCCACACTGGATGCATTGCACTGCGAC
ATCGGCAACGCCACAGAGTTTTACAAAATCTTCCAGGATGAGATTGGGGAAGTGTACCAA
AAGCCCAACCCAAGCCGGCAGGAGCGGCGCAGCTGGAGGGCCGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCCTTGAGGCTGTGGAGGTGGTGTGTGAGCTGGTACCCTCAGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGLCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAT
AAGACCCTGGCCCACGTGCCTGAGATCATCGAGAGAGATGGCTCCATTGGAGCCTGGGLC
AGCGAGGGGAATGAGTCAGCCAACAAACTGTTCAGGCGCTTCCGGAAGATG
>Gnathodentex_aureolineatusB
ACTCTCCGAGACACAGAGAAGGAGCTTCTCCCTGGTTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCGACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGCATCGACTCCCCAGCTGACACCATCACTCEGCECTTTCGCTATGATCTG
GCACTGGTGTCAGCATTAAAGGATCTGGAAGAGGACATCATGGAGGGGCTGAGAGAGAAT
GGGATGGATGACAGTGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAGTCCTGTGAC
GGAATGGGTGATGTCAGCGAGAAACACGGTGGAGGACCAGTTGTTCCAGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCAGTCCTGGCAGACGGC - --GAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAGCCAAACTCAGAACTGTCATGTAAGCCCCTCTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCCATCCTAGGGCCTGTTGTTGCA
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GAGCGCAATGCAATGACAGAGAGCAGGCTCATCCTGTCCATAGGTGGGCTGCCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGATCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGGCAGAGACC
TCTCAAAACATAGTGCTGCACTTCATGACTCGCAGTCATGAAGAGATCTTAGACCGTTAT
GAAATATGGAGAACCAACCCCTCCTCTGAGTCTGTAGATGAGCTGCGAGACAAAGTCAAA
GGGGTCTCTGCCAAGCCATCCATGGAAACCAACCCTAAGCTGGATGCATTGCACTGCGAC
ATCGGCAACGCCACAGAGTTTTACAAAATCTTCCAGGATGAGATTGGGGAAGTGTACCAA
AAGCCCAACCCAAGCCGGCAGGAGCGGCGCAGCTGGAGGGCCGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCCTTGAGGCTGTGGAGGTGGETGTGTGAGCTGGETACCCTCAGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGETGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAT
AAGACCCTGGCCCACGTGCCTGAGATCATCGAGAGAGATGGCTCCATTGGAGCCTGGGLC
AGCGAGGGGAATGAGTCGGCCAACAAACTGTTCAGGCGCTTCCGGAAGATG
>Lethrinus_atkinsoni
ACTCTCCGAGCCACTGAAAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCGATGTCGGCATTATTAATGGCCTTTCTGGATGG
GCCTCCTCAGTGGATGACGCGCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAC
GGTATGGATGACAGCCCTTGCACCTCAGGCTTCAAAGTCTGGATCAAGGAATCTTGCAAC
GGGATGGGCGATGTCAGTGAAAAGCACGGTGGAGGACCAGTCGTTCCTGAAAAAGCTGTA
CGCTTCTCTTTCGGTAGTCGGCCTGTTTCTGCCCTGGCCGACGGC ---GAGGAGAAAAGG
TTTACCATCTTTACAGGACCAAAGCCAATCCCTGAACTGTCCTGTGAGCCCCTTTGCCTG
ATGGTTTGGGATGAGTCAAACTACCAGAAACTCACAGCCCCTCTGTGGCCTTTTGCAACA
GAGCGCCTTGCAATGAAAAAGAGCAGGCTGGETCTCCTTCCTCGGGATGCTCGCTCTCCCT
TCCCGGTCCTACTTCGGATTCACGGGATATGATGAGAGGATGGETACGTGAGATGGAGGGC
CTCGGGCCCTCAGGGTCCACCTACGTCTGCACTCTTTGGGACTCCAGTCGGGCTGAGGCC
TCTCAAAACATGGTGCTGCACTCCATCACTCGCAGTCATGAAGAGAATCTTGAACGTTAT
GAAATATGGAGAACTAACCCTTTCTCTGAGTCTGCAGAGGAGCTGCGAGACAGAGTCAAA
GGAGTCTCTGCCAAGCCCTTCATGGAGACCCACCCCACGCTGGATGCGETTGCACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACAAA
AAGGTCAACCCAAGCCGGGAGGAGCGGCGCAGCTGEGAGGGCTGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGLCCGGCTA
ATGACACTGGAGGCTGTGGAGGTTGTGTGTGAGCTGGTGCCCTCAGAGGACAGGAGAGAG
GCCTTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGETGCCACCTGT
CCAGCCAAGGAGTGCCCCGATCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCACATGTGCCCGAGATCATAGAGAGAGATGGATCCATCGGAGCCTGGGLC
AGCGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTTCGGAAGATG
>Lethrinus_atlanticus
ACTCTCCGAGCCACTGAAAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCGATGTTGGCATTATTAATGGGCTTTCTGGATGG
GCCTCCTCAGTGGATGACGCGCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAALC
GGTATGGATGACAGCACTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGCGAC
GGGATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTCGTTCCTGAGAAGGCTGTA
CGCTITCTCTTTCACTGTTATGTCTGTCTCTCGTCCTGGCAGACGGC -—-AAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAGCCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCATCCTGTGGCCTATCGETTGCC
GAGCGCAATGCGATGAAAGAGAGCAGGCTCATCCTATCCATCGGTGGACTGCCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACAGGATATGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGTGCTGAGGCC
TCTCAAAACATGGTGCTGCACTCCATCACTCGCAGTCATGAAGAGAATCTTGAACGTTAT
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GAAATATGGAGAACTAACCCTTTCTCTGAGTCTGCAGAGGAGCTGCGAGACAGAGTCAAA
GGAGTCTCTGCCAAGCCCTTCATGGAGACCCACCCCACGCTGGATGCGTTGCACTGCGAL
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACAAA
AAGGTCAACCCAAGCCGGGAGGAGCGGCGCAGCTGGAGGGCTGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACACTGGAGGCTGTGGAAGTTGTGTGTGAGCTGGTGCCCTCAGAGGACAGGAGAGAG
GCCTTGAGGGAGCTTATAAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGT
CCAGCCGAGGAGTGCCCCGATCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGLCTTCGLCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCACATGTGCCCGAGATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTTCGGAAGATG
>Lethrinus_haematopterus
ACTCTCCGAGAAACAGAGAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGETCTACGTCTTGCGGTGTTGGCCTTATTAATGGGCTTTCTGGATGG
GCCTCCTCAGTGGATGACGCGCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAAGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAC
GGTATGGATGACAGCACTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGCGAC
GGGATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTCGTTCCTGAGAAAGCTGTA
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGGL - --AAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAGCCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTCCATGAGTCAGACCACGAGACACTCACAGCCATCCTCTGGCCTATCCETTGCA
GAGCGCAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGGGGACTGCCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACAGGATACGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGGCCGAGGCC
TCTCAAAACATGGTGCTGCACTCCATCACTCGCAGTCATGAAGAGATCTTGAACCGTTAT
GAAATATGGAGAACCAACCCCTCATCGGAGTCTGTAGATGAGCTGCGAGACCAAGTCAAA
GGGATGTCGGCCAAGCCCTTCATGGAACCCCACGCTACGTTGGGETGCACTGCACTGCGAL
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACAAA
AAGGTCAACCCAAGCCGGGAGGAGCGGCGCAGCTGGAGGGCTGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACACTGGAGGCTGTGGAGGTTGTGTGTGAGCTGGETGCCCTCAGAGGACAGGAGGGAG
GCCTTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGET
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCACATGTGCCCGAGATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAATGAGTCGGCAAGCAAACTGTTCAGGCGTTTTCAACAGATG
>Monotaxis_grandoculis
ACTCTCCGAGACACAGAGAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
ACTCTCAGGAATGTGTCTACATCTTGCAGCGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAAGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGATGACAGTGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAGTCCTGTGALC
GGGATGGGCGATGTCAGCGAGAAACACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCAGTCCTGGCAGACGGC--~-GAGGAGGAAGAG
GTTACCATCTTCAGGGAGCCGAAGCCAAACTCAGAACTGTCATGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCACGAGACACTCACAGCCATCCTAGGGCCTGTAGTTGCA
GAGCGCAATGCAATGACAGAGAGCAGGCTCATCCTGTCCATAGGTGGACTGCCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGGCAGAGACC
TCTCAAAACATGGTGCTGCACTCCATCACTCGCAGTCATGAAGAGAACTTAGACCGTTAT
GAAATATGGAGAACCAACCCCTCCTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCATCCATGGAGACCCACCCCAAGCTGGATGCATTGCACTGCGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGEGGAAGTGTACCAA
AAGCTCAACCCAAGCCGGGAGGAGCGGCGCAGCTGGAGGGCTGCCCTGGATAAACAGCTG
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AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCCTTGAGGCTGTGGAGGCTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGAGCCACCTGL
CCAGCCAAGGAGTGCCCTGACCAGCTGETGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCCGAGATCATAGAGAGAGATGGATCCATTGGAGCCTGGGLCC
AGCGAGGGGAATGAGTCGGCAAACAAACTGTTCAGGCGTTTTCGGAAGATG
>Datnioides_quadrifasciatus
ACCCTGCGAGCAGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCACTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACTCCCCGGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGAGT
GGGCTGGAAGATAGTGCCTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCACGGCGGAGGACCAGCTGTTCCGGAGAAGGCTGTA
CGTTTCTCTTTCACTGTCATGTCTGTCTCTATCCTGACAGACAATGCAAAAGAGAAAGAG
GTTACCATCTTCACTGAGCCAAAGCCAAATTCAGAACTGETCCTGTAGGCCCCTATGCCTG
ACGTTTGTAGACGAGTCAGACCATGAAACACTCACAGCAGTCATGTGTCCTATTGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCATGTCCATTGGCGGACTGTCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAAAAGATGGEGTGCGGGAGATGGAGGGC
CTTGAGGCCTCGGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGAGCAGAGGCA
GCTAAAAACATGGTGCTGCACTCTGTCACCCGTAGTCATGAAGAGAACCTAGAGCGTTAT
GAAATATGGAGAACCAATCCCTTTTCTGAATCTGCAGATGAGCTGCGGGACAGAGTCAAA
GGGGTCTCTGCAAAGCCCTTCATGGAGACTCATCCTACACTGGATGCATTACACTGTGAC
ATAGGCAACGCCACGGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTTTACCAA
AAGGTCAACCCAAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGACACTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGACGGCTA
ATGACCCAAGAGGCTGTGGAGGTAGTGTGCGAGCTGGTGCCCTCTGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAAATGAAGCCTGTGTGGCGETGCCACCTGC
CCAGCCAAAGAGTGTCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATCGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATTATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAGGGGAACGAGTCAGCAAACAAATTGTTT - ———~———-—————————
>Datnioides_microlepis
ACCCTGCGAGCAGCAGAGAAAGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCACTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACTCCCCGGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGAGT
GGGCTGGAAGATAGTACCTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCACGGCGGAGGACCAGTTGTTCCGGAGAAGGCTGTA
CGTTTCTCTTTCACTGTCATGTCTGTCTCTATCCTGACAGACAATGCAAAAGAGAAAGAG
GTTACCATCTTCACTGAGCCAAAGCCAAATTCAGAACTGTCCTGTAGGCCCCTTTGCCTG
ATGTTTGTAGACGAGTCAGACCATGAAACACTCACAGCAGTCATGTGTCCTATTGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCATGTCCATTGGCGGACTATCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAAAAGATGGTGCGGEGGAGATGGAGGGC
CTTGAGGCCTCGGEGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGAGCAGAGGCA
GCTAAAAACATGGTGCTGCACTCTGTCACCCGTAGTCATGAAGAGAACCTAGAGCGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAATCTGCAGATGAGCTGCGGGACAGAGTCAAA
GGGGTCTCTGCAAAGCCCTTCATGGAGACTCATCCTACACTGGATGCATTACACTGTGAC
ATAGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTTTACCAA
AAGGTCAACCCAAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGACGCTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGACGGCTA
ATGACCCAAGAGGCTGTGGAGGTAGTGTGTGAGCTGGTGCCCTCTGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAAATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAAGAATGTCCTGACGAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
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GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATTATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAGGGGAACGAGTCAGCAAACAAATTGT T T~~~ == ——————— === ———
>Pinjalo_pinjalo
CCGATGCAAATCACAGAGAAGGAGCTTCTCCCTGGCTTTCACCAATTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATGTTGGCGTTATTAATGGGCTGTCTGGATGG
GCTTCCTCAGTGGATGACTCCCTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGATATCATGGAGGGGCTGAGGGAGAGC
GGGATGGAAGACAGCGCTTGCACCTCGGGCTTCAGTGTCATGATCAAGGAGTCTTGTGAC
GGCATGGGTGATGTCAGCGAGAAGCACGGCGGAGGACCGATTGTTCCTGAGAAGGCTGTT
CGTTTCTCTTTCACTATTATGTCTGTCTCTGTCCTGGCAGATGAG~ ~-AAGGAGGAAGAG
GTGAGAATCTTCACGGAGCCGAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTTTGTGGATGAGTCGGACCATGAGACTCTCACTGCCGTTCTCTGGCCAATAGTTGCA
GAGCGTAATGCCATGAAAGAGAGCAGGCTCATCTTATCTATCGGTGGACTGCCTCGGETCC
ATCCGCTTCCATTTCAGAGGCACGGGATATGATGAGAAAATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGCGACACCAGTCGTGCAGAGGCC
TCACAAAACATGGTCCTGCACTCCGTCACCCGCAGTCATGAAGAGAACCTGGAGCGTTALC
GAAATATGGGAACCCAACCCTTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCGTTGCACTGCGAT
ATCGGTAACGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACCAA
AAGGTCAGCCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGACAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTAAAACCGGTAATGAGGATGAATGGGAACTATGCCCGGCGGCTA
ATGACCACGGAGGCTGTGGAGGTGGETGTGCGAGCTGGTGCCCACAGAGGAGCGCAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGGGCCACCTGT
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAACGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCTCATGTGCCAGAAATCATCGAGAGAGATGGATCCATTGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Lutjanus_analis
ACCCTGAGAAACACAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATGTTGGCGTTATTAATGGGCTGTCTGGATGG
GCTTCCTQAGTGGATGACTCCGTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGATGGGCTGAGGGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAAGAGTCTTGTGAC
GGCATGGGTGATGTCAGCGAGAAGCACGGCGGAGGACCGETTGTTCCTGAGAAGGCTGTT
CGTTTCTCTTTCACTATCATGTCTGTCTCTGTCCTGGCAGATGGEG- - ~-GAGGAGGAAGAG
GTGAAAATCTTCACAGAGCCAAAGCCAAACTCAGAACTGETCCTGTAAGCCCCTTTGCTTG
ATGTTTGTGGACGAGTCGGACCATGAGACTCTCACTTCCGTCCTGGGGCCAATAGTTGCA
GAGCGTAAAGCCATGAAAGAGAGCAGGCTCATCCTATCTATTGGTGGACTACCTCGGTCC
ATCCGATTTCATTTCAGAGGCACGGGATATGATGAGAAAATGGETACGAGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGTGCAGAGGCC
GCGCAAAACATGGTGCTGCACTCCGTCACCCGCAGCCATGAAGAGAACCTGGAGCGTTAT
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTGCACTGTGAC
ATCGGCAACGCCACAGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGCACCAA
AGGGCCAGCCCCAGCCGAGAGGAGCGGCGCAGCTGGAGGACAGCCCTNGATAAACAGCTG
AGGAAGAAGATGAAGCTAAAACCGGTAATGAGGATGAATGGGAACTACGCCCGTCGGCTA
ATGACCATGGAGACTGETGCAGGTGETCTGCCGAGCTCGTCCCCACAGAGGAGCCGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGGGCCACCTGT
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCTCATGTGCCCGAAATCATTGAGAGAGATGGATCCATCGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Lutjanus_dentatus
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ACCCTGCGAAACACAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATGTTGGCGTTATTAATGGGCTGTCTGGATGG
GCTTCCTCAGTGGATGACTCCGTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGATGGGCTGAGGGAGAGC
GGGATGGAAGACAGTGCTTGCACCTCGGGCTTCAGTGTCATGATCAAAGAGTCTTGTGAC
GGCATGGGTGATGTCAGCGAGAAGCATGGCGGAGGACCEGCTTGTTCCTGAGAAGGCTGTT
CGTTTCTCTTTCACTATCATGTCTGTCTCTGTCCTGGCAGATGGG---GAGGAGGAAGAG
GTGAGAATCTTCACAGAGCCGAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTTTGTGGACGAGTCGGACCATGAGACTCTCACTTCCGTCCTGGGGCCAATAGTCGCA
GAGCGTAAAGCCATGAAAGAGAGCAGACTCATCCTATCTATCGGETGGACTACCTCGGETCC
ATCCGATTTCATTTCAGAGGCACGGGATACGATGAGAAAATGGTACGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGTGCGGAGGCC
TCGCAAAACATGGTGCTGCACTCTGTCACCCGCAGTCATGAAGAGAACCTGGAGCGTTAC
GAAATATGGAGAAACAACCCTTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCACTGCACTGCGAC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACCAA
AGGGTCAGCCCCAGCCGAGAGGAGCGGCGCAGCTGGAGGACAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTAAAACCGGTAATGAGCGATGAATGGGAACTACGCCCGGCGGCTA
ATGACCATGGAGACTGTGGAGGTGGETGTGCGAGCTGGTGCCGACAGAGGAGCGGAGAGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGETGGCGEGGCCACCTGET
CCAGCCAAAGAGTGCCCCGACCAGCTGETGCCEGCTACAGCTTTAACTCCCAGCGLTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCTCATGTGCCCGAAATCATTGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Symphorus_nematophorus
GCCCTGCGAAACGCAGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAAAGTTGGCTTTATTAACGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCTGGCTGACACCATCACACGGCGCTTTCGCTATGATGTG
GCACTGGTGTCGGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGGGAGAGC
GGGTTGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAGTCCTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGLTGETTCCTGAGAAGGCTGTT
CGTTTCTCTTTCACTGTCATGTCTGTCTCTGTCCTCAGAGATGAG- - ~-GGGAAGGAAGAG
GTGAGAATCTTCACAGAGCCGAAGCCAAACTCAGAACTGETCCTGTAAGCCCCTCTGCTTA
ATGTTTGTGGACGAATCAGACCATGAGACGCTCACAGCCGTCCTGEGGCCGATAGTTGCG
GAGCGTGACGCCATGAAGGAGAGCAGGCTCATCCTATCTATCGGETGGACTAGCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGCTACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTGGAGGCCTCGGGGTCCACCTACGTCTGCACTCTTTGCGACTCCAGCCGGGCAGAGGLT
TCCCAAAACATGGTGCTGCACGCCGTCACCCGAAACCACGAAGAGAACCTGGAGCGCTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGATGAGCTGAGAGACAGAGTCAAA
GGGGTGTCTGCCAAGCCCTTCATGGACACCCATCCCACAATGGACGCATTGCACTGCGAC
ATCGGCAACGCCTCCGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTTTACAAA
AAGGTCAGGCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTAAAACCGGTAATGAGGATGAATGGGAACTACGCCCGGCGGLCTA
ATGACCCTGGAGACTGTGGAGGTGGTGTGCGAGCTGGTGCCCACAGAGGAGCGGLGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGGGCCACCTGET
CCGGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCTACCTTCAAGTACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCTGAAATCATCGAGAGAGACGCGATCCATAGGGGCATGEGGCC
AGCGAGGGGAACGAGTCGGCGAACAAACTGTTCAGGCGETTTCCGGAAGATG
>Lopholatilus_chamaeleonticeps
GCTCAGACAAGTACAGGGAAAGGGCTTCTCCCGGGGETTTCACCAGTTTGAATGGCAGCCT
GCTCTGAAGAAAGGGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGT
GCTTCCTCAGTGGATGACTCTCCAGCTGACACAATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAT
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GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTTGGTGAGAAGCACGGCGGAGGACCGGETTGETTCCTGAGAAGGCTGETA
CGTTACTCTTTCTCTGTTTTGTCTGTCTCTGTCCTGGCAGACGGG--~-GAGAAGGAAGAG
GTTACCATATTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCTCTGTGCCTG
ACGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGTGGCCTGTAGTTGCA
GAGCGCAATGCAATGAAAGAGAGCAGGCTCATCTTATCCATCGGAGGACTAGCTCGCTCC
TTCCGCTTTCATTTCATAGGCACGGGATATGATGAGAAGATGGETACGTGAGATGGAGGGC
CTTGAGGCCTCAGGGTCCATCTATGTCTGCACTCTCTGTGACTCCCGTCGGGCAGAGGCC
TCCCAAAACATGGTGCTACACTCCGTCACCCGCAATCATGAAGAGAACCTAGACCGTTAT
GAAATATGGAGAACTAACCCCTTTTCTGAGACTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAACCCTTCATGGAGACCCATCCGACGATGGATGCATTACACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGTGAGATGTACCAA
AGGGTCAACCCCAGTCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTAAGACCGGTAATGAGGATGAATGGGAACTATGCCCGCAAACTA
ATGACCCGCGAGACTGTGGAGGTGGETGETGTGAGTTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATAAGGCTCTACATCCAGATGAAGCCAGTGTGGCGGGCTACCTGC
CCAGCCAAAGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAAGCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAGATCATAGAGAGAGATGGATCCATAGGAGCCTGGEGCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTGTTCAGGCGCTTCAGAAAGATG
>Caulolatilus_microps
GCTCAGCAAAGTAGGGGGAAAGGGCTTCTCCCGGGGGTTCACCAGTTTGAATGGCAGCCT
GCTATAAGGAAAGGGTCTACATCTTACAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACTCTCCAGCTGACACAATCACTCGGCGGETTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAAAGAGAAT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAGGGAATCCTGTGAT
GGCATGGGCGATGTTGGTGAGAAGCACGGAGGAGGACCGGETTGTTCCTGAGAAGGCTGTT
CGTTACTCTTTCTCTGTTTTGTCTGTCTCTGTCCTGGCAGACGGG---GAGAAGGAAGAG
GTTACCATATTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTGETGCCTG
ACGTTTGTGTATGAGTCAGACCATGAGACACTCACAGCTGTACTGTGGCCTGTAGTTGCA
GAGCGCAATGCAATGAAAGAGAGCAGGCTCATCTTATCCATCGGAGGACTAGCTCGLCTCC
TTCGGCTTTCATTTCATAGGCACGGGATATGATGGGAAGATGGTACGTGAGATGGAGGGC
CTTGAGGCCTCAGGGTCCATTTATGTCTGCACTCTCTGTGACTCCCGTCGGGCAGAGGCT
TCCCAAAACATGGTGCTACACTCCGTCACCCGCAATCATGAAGAGAACCTAGACCGTTAC
GAAATATGGAGAACTAACCCCTTTTCTGAGACTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAACCCTTCATGGAGACCCATCCAACGATGGATGCATTACACTGETGAC
ATAGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGATGAGATCGGTGAGATGTACCAA
AGGGTCAACCCCAGTCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTAAGACCGGTAATGAGGATGAATGGGAACTATGCCCGCAAACTA
ATGACCCGCGAGACTGTGGTGGAGGTGTGTGAGTTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATAAGGCTCTACATCCAGATGAAGCCAGTGTGGCGGGCTACCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCACCGCTTTGLCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAAGCAATTACCTGCAC
AAGACCCTGGCCCAAGTGCCTGAGATCATAGAGGGAGATGGATCCATAGGAGCCTGEGGCC
AGCGAGGGGAACCAGTCGGCAAACAAGCTGTTCAGGCGCTTCAGAAAGATG
>Branchiostegus_semifasciatus
GCTCAGCGAACTGCAGGGAAAGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCT
GCTCTCAAGAAAGTGTCTGCCTCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
CCTTCATCGGTGGATGACGCTCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTTGTCTCAGCGTTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAAGTAGT
GGGATGGAAGACAGCACTTGCACCTCGGGCTTCAGTGTCATGATCAAGGAATCCTGETGAT
GGCATGGGCGATGTTAGTGAGAAGCACGGAGGAGGACCGGETTATTCCTGAGAAGGCTGTA
CGTTACTCTTTCTCTGTTTTGTCTGTCTCTGTCCTGGCAGACGGG---GAGAAGAAAGAG
GTTACCATATTCACAGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
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ACGTTTGTGGATGAATCAGACCATGAGACACTCACTGCTCTCCTGTGGCCTGTAGTTGCA
GAGCGCAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGAGGCTTGCCTCGLCTCC
TTCCGCTTTCATTTCATAGGCACGGGATATGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTTGAGGCCTCAGGGTCCATCTATGTCTGCACTCTCTGTGACTCCCGTCGGGCAGAGGCA
TCCCAAAACATGGTGCTACACTCCATTACCCGCAACCATGAAGAGAACCTAGACCGETTAC
GAAATATGGAGAACTAACCCCTTTTCTGAGACTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAACCCTTCATGGAGACCCATCCAACGATGGATGCATTACACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAAATCGGTGAGATGTACCGA
AGGGTCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAGGCTAAAACCGATAATGAGGATGAATGGGAACTATGCCCGCAAACTA
ATGACCCTCGAGACTGTGGAGGTGGETGTGTGAGTTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATAAGGCTCTACCTCCAGATGAAGCCAGTGTGGCGGGCCACCTGC
CCAGCCAAAGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAAGCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAGATCATAGAGAGAGATGGATCCATAGGAGCCTGGGC T
AGCGAGGGGAACGAGTCAGCAAACAAGCTGTTCAGGCGCTTCAGAAAGATG
>Mene_maculata
ACCCTCCGAGCCGCAGAGAAGGAGCTCCTTCCTGGCTTTCACCAATTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCTACGTCTTGCAGTGTTGGCATAATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACGCCCCTGCTGACACAATCACTCGCCGGTTTCGCTATGATGTG
GCGCTGGTGTCGGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGALCC
GGAATGGAAGACAGCGCTTGCACCACAGGCTTTAGCGTCATGATCAAGGAATGCTGCGAT
GGCATGGGTGACGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGCTTCTCTTTCACAATTATGTCTATTTCTATCCTGGCAGAGGGT - --GAGGAGAAGGAG
GTTGCCATCTTCACAGAGCCAAAGCCTAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTCGTTGATGAGTCAGACCATGAGACGCTCACAGCCGTCCTGGGGCCCATAGCTGCA
GAGCGTGGAGCCATGAAAGAGAGCAGGCTCATCCTGTCCGETGGGCGGCCTGCCTCGATCC
TTCCGCTTTCATTTCAGAGGTACAGGATACGATGAGAAGATGGTGCGAGAGATGGAAGGC
CTGGAGTCCTCAGGGTCCACATATGTCTGCACTCTGTGTGACTCCAGTCGGGCAGAGGLCC
TCTCAAAACATGGTGCTTCACTCCATCACCCGCAGTCATGAAGAGAACCTCGAACGTTAC
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGTAGACGAGCTGCGAGATAGAGTCAAA
GGGGTCTCTGCTAAGCCCTTCTTGGAAACCCAGCCCATGTTAGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTATAAAATCTTCCAGGACGAGATTGGGGAGGTGTACCAA
AAGGCCAACCCCAGCCGCGAGGAACGGCGCAGCTGGAGGGCAGTCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTGATGAGGATGAATGGAAACTATGCCCGCAAGCTA
ATGACCCTGGAAGCTGTGGAGGTGGETGTGCGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAGGCCCGTGTGCGCGCGCCACCTGC
CCAGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTTCAC
AAGACCCTGGCACATGTACCTGAACTTATGGAGAGAGATGGATCCATAGGAACCTGGGGTC
ACCGAGGGGAATGAATCGGCAAACAAACTGTTCAGGCGETTTCCGAAAGATG
>Schuettea_scalaripinnis
ACTCAGACAATTGCAGGAAGGGAGCTTCTCCCGGCCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCGAGAAAGGGTATACATCTTGCAATGTAGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCACCACTCGACGGTTTCGCTATGATGTG
GCACTGGTGTCAGCAATAAAGGATCTGGAGGAGGACATCATGGAAGGGCTGAGAGAGAGT
GGGATGGAAGACAGTACGTGCACCACAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGTGAGAAGCACGGTGGAGGGCCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCATTGTTATTTCTGTCTCTGTCCTGGCAGACGAT - ~-~-GAGGAGGAAGAG
GTTACCATCTTCACCGAGCCAARAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACGGCCGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTACCTCGCTCA
TTCCGCTTTCATTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGGGGGC
CTCGAGGCCTCAGGGTCCTCCTATATCTGCACTCTTTGTGACTCCAGCCGGGCAGGGCCC
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TCTCAAAACATGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGCGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTATAAAATCTTCCAGGACGAGATTGGGGAGGTGTACCGA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCACAGGCTA
ATGACCCAGGAGGCTATGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAAGGGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGETGGCGCGCCACCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTTAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGETCC
TTCGAGGGGAACGAGTCAGCAAACAAACTGTTCCGETCGCTTTCCTCAGATG
>Morone_chrysops
GCCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGAGTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGAGATGTCAGCGAGAAGCATGGTGGAGGACCAGTTGETTCCTGAAAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT ~~-GAGGAGGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACATCCGTCCTGETGGCCTATAGTTGCA
GAGCGTAATTCCATGAAAGAGAGTAGGCTCATCCTATCTATGGGETGGACTACCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATATGATGAAAAGATGGETGCGTGAGATGGAGGGC
CTTGAAGCATCAGGGTCCACCCATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCA
TCTCAAAACATGGTTCTACACTCCATCACCCGCAATCATGAAGAGAACCTAGAACGTTAT
GAAATTTGGAGAACCAACCCCTTTTCTGAGTCTGTGGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACTCATCCCACGCTGGATGCATTACACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAAGATGAGATCGGGGAGGTGTTCAAA
AAGGTCAACCCCACCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAACTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGETGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATAAGGCTCTACCTACAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACTTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCATGGEGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Dicentrarchus_labrax
ACCCTGAGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAATTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGAGTCCCCAGCTGACACCATCACTCGGCGGEGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGAGATGTCAGCGAGAAGCATGGTGGAGGACCAGTTGTTCCTGAAAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT - -~-GAGGAGGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACATCCGETCCTGTGGCCTATAGTTGCA
GAGCGTAATTCCATGAAAGAGAGCAGGCTTATCCTATCCATGGGETGGACTACCTCGCTCC
TTCCGTTTCCACTTCAGAGGCACGGGATATGATGAAAAGATGGTGCGTGAGATGGAGGGC
CTTGAGGCATCAGGGTCCACCCATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCA
TCTCAAAACATGGTTCTACACTCCATCACCCGCAATCATGAAGAGAACCTAGAACGTTAT
GAAATTTGGAGAACCAACCCCTTTTCTGAGTCTGTGGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACCCTGGATGCATTACACTGETGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCAAA
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AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAACTG
AGGAAGAAGATGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGCAGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATAAGGCTCTACCTACAGATGAAACCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGCTCCGCTATAGCTTCAACTCCCAGCGCTTCGECT
GACCTCCTCTCCTCTACTTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCATGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTC—-—— ==~ e e e e '
>Dicentrarchus_punctatus
ACCATGCAAGGTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGAGTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGAGATGTCAGCGAGAAGCATGGTGGAGGACCAGTTGTTCCTGAAAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT - ~--GAGGAGGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACATCCGTCCTGETGGCCTATAGTTGCA
GAGCGTAATTCCATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTACCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATATGATGAAAAGATGGTGCGTGAGATGGAGGGC
CTTGAGGCATCAGGGTCCACCCATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCA
TCTCAAAACATGGETTCTACACTCCATCACCCGCAATCATGAAGAGAACCTAGAACGTTAT
GAAATTTGGAGAACCAACCCCTTTTCTGAGTCTGTGGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTACATTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAACTG
AGGAAGAAGATGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGCAGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATAAGGCTCTACCTACAGATGAAACCTGTGTGGCGETGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGCTCCGCTACAGCTTCAACTCCCAGLCGLTTCGCT
GACCTCCTCTCCTCTACTTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCATGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATA
>Upeneus_sulphureus
ACCCTGCGAGTCGCGGAGAAGGAGCTGCTCCCCGGCTTTCACCACTTTGAATGGCAGCCA
GCTCTCAAAAATGTCGCTGAGTCGTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCCTCCTCGGTGGATGACTCTCTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCTCTGGTGTCAGCTTTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGCGT
GGGCTGGAAGACAGTGCTTGCACCTCGGGCTTCAGCGTCCTGATCAAAGAATCTTGTGAT
GGCATGGGCGACGTCAGCGAAAAGCACGGGGGETGGACCGGCTGTTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACTATTATGTCCGTCTCTGTCCTGGAGGACGAC~---AAGGAGCA---G
GTTGCCATCTTCACCGAGCCCAAGCCAAACTCGGAGCTGTCCTGCAAACCGCTTTGCTTG
ATGTTTGTGGACGAGTCGGACCACGAGACGCTCACGGCCATCCTGGGEGCCGATAGTCGCC
GAGCGCGACGCCATGAAGGAGAGCCGGCTGATCCTCTCCCTCGGLGGELeTGCCCceaLTCe
TTCCGCTTCCACTTCAGGGCCACGGGCTACGACGAGAAGATGGTGCGGGACATGGAGGGC
CTGGAAGCCTCGGGCTCCACGTACATCTGCACGCTGTGCGACTCCAGTCGGGCGGALCGLC
GCCCAAAACATGGTGCTGCACTCCGTCACGCGCAGCCACGGCGAGAACCTGGAGLCGCTALC
GAGATTTGGAGGACCAACCCCTTTTCGGAGTCGCGCGCACCAGCTCAGCCGACCGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCACAGCACAATGGACGCGECTGCACTGTGALC
ATTGGCAATGCCACCGAGTTCTACAAAATTTTCCAGGATGAAATAGGGGAGGTGTACAAA
AAGGTCAATCCCAGCCGAGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAAGAGCTG
AGGAGAAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGGCGGCTA
ATGACCGAAGAGGCTGETGGAGGTTGTGTGTGAGCTGGTGCCCTCGGAGGAGCGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTATACCTCCAGATGAAGCCCGTGTGGECGGGCCACCTGC

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



242

CCGGCCAAAGAGTGCCCGGACCAGCTGTGCCGCTACAGCTACAACTCTCAGCGCTTCGCA
GACGTCCTCTCCACTACCTTCAAATATCGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACGCTGGCGCACGTTCCGGAGATCATCGAGCGAGACGGGETCCATCGGAGCCTGGGCA
AGCGAGGGGAACGAGTCGGCCAACAAGCTCTTCAGGCETTTCCGGAAGATG
>Upeneus_moluccensis
CCCCTCCGAGAAGCGGAGAAGGAGCTCCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTCGCTGAGTCGTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCTCTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGETG
GCTCTGGTGTCAGCTTTAAAGGATCTGGAGGAGGACATCATGGAGGGGETTTATGGAGCGET
GGGCTGGAAGACAGTGCTTGCACCTCGGGCTTCAGCGTCTTGATCAAAGAATCTTGTGAT
GGCATGGGCGACGTCAGCGAAAAGCACGGGGGTGGACCAGTTATCCCTGAGAAGGCTGTA
CGCTTCTCTTTCACCGTTATGTCTGTCGCTGTTCTGGCAGACGAC---AAGGAGCA---G
GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAGCTGTCCTGCAAACCCCTATGCCTG
ATGTTTGTCGATGAGTCAGACCACGAGACACTCACAGCCATCCTGGGGCCAATAGTTGLCC
GAGCGCAACGCGATGAAGGAGAGCAGGCTTATCCTCTCCATGGGTGGETCTGCCTCGLTCC
TTCCGCTTCCACTTCAGAGGCACAGGATACGACGAGAAGATGGETGCGAGAAATGGAGGGC
CTGGAAGCCTCGGGGTCCACGTACATCTGCACACTGTGCGACTTCAGTCGGGCTGAGGCC
TCCAAAAACATGGETGCTGCACTCCATCACACGCAGCCATGACGAGAACCTGGAGCGTTAC
GAGATTTGGAGGACCAATCCCTTCTCGGAGTCTGTGGAAGAGCTGAGGGACAGAGTCAAA
GGGGTGTCTGCCAAGCCCTTCATGGAGACCCACAGCACGCTGGATGCGTTGCACTGTGAC
ATTGGCAATGCCACAGAGTTCTACAAAATTTTCCAGCGATGAAATAGGGGAGGTGTACAAA
AAGGTCAATCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAAGAGCTG
AGGAGGAAGATGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGACGGCTA
ATGACCGAAGAGGCTGTGGAGGTTGETGTGTGAGCTGGETGCCCTCAGAGGAGCGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTGTACCTCCAGATGAAGCCCGTETGGCGCGCCACCTGC
CCGGCCAAAGAGTGCCCGGACCAGCTGTGCCGCTCCAGCTTTAACTCTCAGCGETTTCGCC
GACCTCCTCTCTTCTACCTTCAAATATCGGTACAACAAAGAGATACCCAATTACCTGCAC
AAGACGCTGGCCCACGTTCCTAAAATCCTACCAAGACGTGCGTCCATCGGAACCTGGGCC
ACCGAGGGGAACGAGTCGGCAAACAAACTGETTCAAGCGTTTTCCAAAAATG
>Mullus_surmuletus
ACCCTGAGAGCTGCGGAGAAAGAGCTTCTACCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTCGCTGAGTCGTACAACGTTGGCATTATTAATGGCCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCTCTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGETG
GCTCTGGTGTCAGCTTTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGCGT
GGGCTGGAAGACAGTGCTTGCACCTCGGGCTTCAGTGTCTTGATCAAAGAATCTTGTGAT
GGCATGGGCGACGTCAGCGAAAAGCATGGEGGGETGGACCGGCTGTTCCTGAGAAGGCTGETA
CGCTTCTCTTTCACTGTTATGTCTATCTCTGTCCTGGCAGATGAC~---AAGGAGCA---G
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAGCTATCCTGCAAACCTCTTTGCCTG
ATGTTTGTGGATGAGTCCGACCATGAGACACTCACAGCCATCCTGGGGCCGATAGTTGCT
GAGCGCAACGCAATGAAAGAGAGCAGGCTGATCCTCTCCATCGEGGGETCTGCCTCGLTCC
TTCCGTTTCCACTTCAGAGGCACAGGGTACGACGAGAAGATGGETGCGAGAAATGGAGGGC
CTGGAGGCCTCGGGGTCCACCTACATCTGCACGTTGTGTGACTCCAGTCGGTCGGAGGLC
TCCCAAAACATGGTGCTGCACTCCGTCACGCGCAGCCACGGCGAGACCCTGGACCGTTAC
GAGATATGGAGGACCAACCCCTTTTCGGAGTCCGCGGAAGAGCTGAGGGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCACAGCACACTGGACGCGCTGCACTGETGALC
ATTGGCAATGCCACAGAGTTCTACAAAATTTTCCAGGATGAAATAGGGGAGGTGTACAAA
AAGGTCAATCCCAGTCGGGAGGAACGGCGCAGCTGGAGGGCGGCCCTAGATAAAGAGCTG
AGGAGGAAGATGAAGCTTAAACCGGTAATCAGCATCAATCGCGAACTATGCCCGCCEGCTA
ATGACCGAAGAGACTGCGGAGGTTGTGTGTGAGCTGGETGCC-TCAGAGGAGCGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTATACCTCCAGATGAAGCCCGTGETGGCGCGCCACCTGC
CCGGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCTCAGCGTTTCGCC
GACCTCCTCTCTTCTACCTTCAAATATCGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACACTGGCTCACGTTCCTGAGATCATTGAGAGAGACGGTTCCATCGGAGCCTGGGLC
AGTGAGGGGAACGAGTCAGCCAACAAGCTATTCAGGCGTTTCCGGAAGATG
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>Nematistius_pectoralis
ACCCTCCGAGCCGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATGTTGGCATTATTAACGGGCTCTCCGGATGG
GCTTCCTCGGTGGATGACGCCCCGGCTGACACCATGACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGCGTCATGATCAAGGAGTGCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGTCGTTCCTGAGAAGGCTGETA
CGTTTCTCTTTCACCATTATGTCTATCTCTGTCCTGGCAGACAAT ---AAGG~---AGGAG
GTTACCGTCTTCACTGAGCCAAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCTGETCTTGGGGCCTGTAGTCGCA
GAGCGTAACGCAATGAAAGAGAGCAGGCTCATCCTGCCCATAGGCGGCCTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGTCCTCGGGGETCCACGTATATCTGCACTCTGTGTGACTCCAGCCGGGCAGAGGCC
TCTCAAAACATGGTGCTACACTCCATCACCCGCTGTCACGAAGAGAACCTGGAACGTTAC
GAAATATGGAGAACCAACCCCTTCTCCGAGTCTGTAGACGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTAGACGCATTGCACTGTGAC
ATCGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGEGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGEGAGGAACGGCGCAGCTGGAGGGCAGCCTTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTG
ATGACCCTGGACGCTGETGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAACTTATGCGCCTCTACCTCCAGATGAGGCCCGETGTGGCGCGCCACCTGC
CCAGCCAAGGAATGCCCTGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTTCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAGGGGAACGAGTCGGCGAACAAACTGETTCAGGCGTTTCCGCAAGATG
>Nematistius_pectoralisB
ACCCTCCGAGCCGCAGAGAAGGAGCTTCTCGCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATGTTGGCATTATTAACGGGCTCTCCGGATGG
GCTTCCTCGGTGGATGACGCCCCGGCTGACACCATGACTCGGCGEGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGCGTCATGATCAAGGAGTGCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGTCGTTCCTGATATGGTTGTA
CGTTTCTCTTTCACCATTATGTCTATCTCTGTCCTGGCAGACAAT-~--AAGG--~AGGAG
GTTACCGTCTTCACTGAGCCAAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCTGTCTTGGGEGCCTGTAGTCGCA
GAGCGTAACGCAATGAAAGAGAGCAGGCTCATCCTGCCCATAGGCGGCCTGLCCTCGLCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGTCCTCGGGGTCCACGTATATCTGCACTCTGTGTGACTCCAGCCGGGCAGAGGLCC
TCTCAAAACATGGTGCTACACTCCATCACCCGCTGTCACGAAGAGAACCTGGAACGTTAC
GAAATATGGAGAACCAACCCCTTCTCCGAGTCTGTAGACGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTAGACGCATTGCACTGTGALC
ATCGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCTTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTG
ATGACCCTGGACGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAACTTATGCGCCTCTACCTCCAGATGAGGCCCGTGTGGCGCGCCACCTGC
CCAGCCAAGGAATGCCCTGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTTCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGTGAGGGGAAAGAGTCGGCGAACAAACTGTTCAGGCGTTTCCGCAAGATG
>Scolopsis_affinis
ACTCTGCGAGCTGCGGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGTG
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GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGETGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGCGGGCCAGTCGETTCCCGAGAAGGLTGETG
CGCTTCTCTTTCACCATCATGTCTGTCTCCGTGCTGGCAGACGGC ~--AAGGAGGAAGAG
GTTACCCTCTTCAGAGAGCCCAAGCCCAACTCAGAACTGTCCTGCAAGCCTCTCTGTCTG
ATGTTTGTGGACGAGTCCGACCACGAGACGCTCACAGCCATCCTGTGGCCGATAGTCGCC
GAGCGTAACGCCATGAAAAACAGCAGGCTCATCCTGTCCATCGEGLCGECTECTGCGELCTCC
TTCCGCTTTCACTTCAGAGGGACGGGATACGATGAAAAAATGGTGCGTGAAATGGAGGGC
CTCCAGGCCTCGGGGGCCACCTACGTCTGCACTCTGTGTGACTCCAGCCGGGCAAACGGT
CTTGGAAACATGGGGETTGCGCCTCCTCACCGGCAGCCATGAAGAGAACCTGGAACGTTAT
GAAATATGGAGAACCCATCCCTCTCCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
AGGGTTTCTGCCAAGCCCTTCATGGAGACCCATCCCACGGETTGGETGCGCTGCACTGTGALC
ATCGGCAATGCCACCGAGTTCTACAAAATATTCCAGGACGAAATCGGGGAGGTGTACCAA
GGGAGCAACCCGAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCGCTCGATAAACAGCTG
AGGAAGACGATGAAGCTTAAGCCGGTAATGAGGATGAATGGGAACTATGCCCGLCCGGLTG
ATGACCCAGGAGGCAGTGGAGGTGGETGETGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTCGAGGCCAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGCGECCALCCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGLCGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTCCAC
AAGACCCTGGCCCATGTGCCTGAGATCATCGAGAGAGATGGATCCATAGGTGCGETGGGCC
AGCGAGGGCAACGAGTCGGCCAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Pentapodus_bifasciatus
ACTCTGCGAGATGCCGAGAAGGAGCTTCTCCCCGGCTTTCACCACCTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAGCGTTGGCATTATTAATGGEGCTCTCTGGATGG
ACTTCCTCGGTGGATGAAGCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGTG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGTGC
GGGATGGAAGACAGCGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGCGGGCCAGTCATTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCATCATGTCTGTCTCTGTGCTGGCAGACGGC -~ -CAGGAGGAAGAG
GTTACCCTCTTCAGAGAGCCTAAGCCCAACTCAGAGCTGTCCTGCAAGCCTCTCTCCCTG
ATGTTTGCTGCGATGAGTCCGACCACGAGACACTCACGGCCATCCTGTGGCCGATAGTCGLCC
GAGCGTAACGCCATGAAAAACAGCAAGCTCATCCTGTCCATCGGCCGGCTGCTTCCCTCC
TTCCGCTTTCACTTTAGAGGAACGGGATACGACAAAAAGATGGTGCTTGAAATGGAGGGC
CTCAAGGCCTCTGGTTCCACCTACGTCTGCATTCTGTGTAATCCCAGTCAGCCAAAGGCA
TCTGAAAACATGAGGCTGCACCTCCTCACCAGCACCCATGAAGAAAACCTTGAACGTTAT
GAAAAATGGAAAACCAATCCCTCTCCAAAGCCTGCAAATAAACTGCGGGACAGAATCAAA
ACGGGTTCTGCCAAACCCTTCACGGAGACCCATCCCACGCTGGACGCGTTGCACTGTGAC
ATCGGCAATGCCACCGAATTCTACAAAATCTTCCAGGATGAAATCGGGGAGGTGTACCAA
AAGGTCAACCCGAGCAGGGAGGAGCGGCGCAGCTGGAGGGCAGCACTCGATAAACAGTTG
AGGAAGTCGATGAAGCTTAAACCGGTAATGAGGATGAATGGGATCTATGCCCGCCGGCTG
ATGACCCAGGAGGCAGTGGAGGTGGTGTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTATCTACAGATGAAGCCCGETETGGCGCGCCACCTGC
CCAGCAAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGAATCAACTCCCAGCGCTTCGCT
GACCTCCTGTCCTCTGCCTTCAAATATAGGTACAATGGCAAGATAACCAATTACCTCCAC
AAGACCCTGGCTCACGTGCCTGAGATCATCGAAAGAGATGGATCCATAGGAGCGETGGGLCC
AGCGAGGGCAACGAGTCGGCCAGCAAGCTGTTCAGGCGTTTCCGGAAGATG
>Scolopsis_ciliata
ACTCTGCCAGCTGCGGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGCTCCACGTCGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGTG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GCGGATGGAAGACAGCGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAC
GCGCATGCGCCGATGTCAGCGAGAAGCACGGCGGAGGGCCAGTCATTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCATCATGTCTGTCTCTGTGCTGGCAGACGGG—~-CAGGAAGAAGAG
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GTTACCCTCTTCAGAGAGCCCAAGCCCAACTCAGAACTGTCCTGCAAGCCTCTCTGCCTG
ATGTTTGTGGACGAGTCCGACCACGAGACGCTCACAGCCATCCTGTGGCCGATAGTCGCC
GAGCGTAACGCCATGAAAAACAGCAGGCTCATCCTGTCCATCGGGECGGLTGLCTTCGLTCC
TTCCGCTTTCACTTCAGAGGGACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCGGGGETCCACCTACGTCTGCACTCTGTGTGACTCCACCCGEGGGCAGAGGCG
TCTGAAAACATGGTGCTGCACTCCATCACCCGCAGCCATGAAGAGAATCTGGAACGTTAT
GAAATATGGAGAACCAATCCCTCTCCTGAGTCTGCAGATGAGCTGAGAGACAGAGTCAAA
AGGCTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACCGCTGETGCGETTGCACTGTGAC
ATTGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAAATCGGAGAGGTGTACCAA
GAGGTCAACCCGAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCGUTCGACAAACAGCTG
AGGAAGACGATGAAGCTTAAGCCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTG
ATGACCCAGGAGGCAGTGGAGGTGGTGTGETGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGECGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTCAACTCACAGCGLTTCGLCC
GACCTCCTCTCCTCCAACTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTCCAC
AAGACCCTGGCCCATGTGCCTGAGATCATCGAGAGAGATGGATCCATAGGETGCGTGGGELC
AGCGAGGGCAACGAGTCAGCCAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Scolopsis_ciliata_2
ACTCTGCGAAATGCGGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGTG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAC
GGCATGGGCGATGETCAGCGAGAAGCACGGCGGAGGGCCAGTCGTTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCATCATGTCTGTCTCCGTGCTGGCAGACGGEG-~-CAGGAGGAAGAG
GTTACCCTCTTCAGAGAGCCCAAGCCCAACTCAGAACTGTCCTGCAAGCCTCTCTGCCTG
ATGTTTGTGGACGAGTCCGACCACGAGACGCTCACAGCCATCCTGTGGCCGATAGTCGCC
GAGCGTAACGCCATGAAAAACAGCAGGCTCATCCTGTCCATCGGETCGGCTGCTTCGCTCC
TTCCGCTTTCACTTCAGAGGGACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCACTCTGETGTGACTCCACCCGGGCAGAGCCG
TCTGAAAACATGGTGCTGCACTCCATCACCGGCAGCCATGAAGAGAACTGGAAACGTTAT
GAAATATGGAGAACCAATCCCTCTCCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGCTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACCGGTGGETGCGETTGCACTGTGAC
ATTGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAAATCGGAGAGGTGTACCAA
GAGGTCAACCCGAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCGCTCGACAAACAGCTG
AGGAAGACGATGAAGCTTAAGCCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGLTG
ATGACCCAGGAGGCAGTGGAGGTGGTGTGTGAGCTGGETGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTCAACTCACAGLCGLCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTCCAC
AAGACCCTGGCCCATGTGCCTGAGATCATCGAGAGAGATGGATCCATAGGETGCGETGGGCC
AGCGAGGGCAACGAGTCAGCCAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Scolopsis_taenioptera
ACTCTGCGAGCTGCGGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGETG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCACGGAGGGGCTGAGAGAGAGT
GGTATTCAAGACAGCGCTTGTACCTCAGGCTTCATTGTCATCGATCAAGCGAATCCTGTGAC
TGCATGGGCAATGTCAGCGAGAAGAACGGCGGAGGACCAGTCGTCCCTGACAAGGCTGTG
CGCTTCTCTTTCACCATCATGTCTGTCTCCGTGCTGGCAGAGGGC--~AAGGAGGAAGAG
GTTACCCTCTTCAGAGAGCCCAAGCCCAACTCAGAACTGTCCTGCAAACCTCTCTGTCTG
ATGTTTGTGGACGAGTCCGACCACGAGATGCTCACAGCCATCCTGTGGCCGATAGTCGCC
GAGCGTAACGCCATGAAAAACAGCAGGCTCATCCTGTCCATCGGCGGGCTGCTTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGCGAGATGGAGGGC
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CTCGAGGCCTCGGGGTCCCCCTACGTCTGCACTCTGTGTGACTCCACCCGGGCAGAGCGT
CTCCAAAACATGGTGCTGCACTCCATCCCCGGCAGCCATGAAGAGAACCTGGAACGTTAT
GAAATATGGAGAACCAATCCCTCTCCTGAGTCTGCAGATGEGCGCTGCGAGACAGAGTCAAA
AGGATCTCTGCCAAACCCTTCATGGAGACCCATTCCACGGCTGGTGCACCAGATCGTGAC
ATCGGCAATGCCACCGAGTTCTACAAAATATTCCAGGACGAAATCGGGGAGGTGTACCAA
GGGAGCAACCCGAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCGCTCGATAAACAGCTG
AGGAAGACGATGAAGCTTAAGCCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGLTG
ATGACCCAGGAGGCAGTGGAGGTGGTETGTGAGCTGGTGCCITCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCALCCTGC
CCAGCCCAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGLCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAACGGGAAGATAACCAATTACCTCCAC
AAGACCCTGGCCCATGTGCCTGAGATCATCAAGAGAGATGGATCCATAGGCCCGETGGGELCC
AGCGAGGGCAACCAGTCAGCCAAAAAACTGTTCAGGCGETTTTCGGAAGATG
>Nemipterus_marginatus
ACTCTCCGAGCTGCACAGAAGGAGCTTCTTCCCGGTTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAATGCTGGCATGATTAATGETCTCTCTGGATGG
ACTTCCTCAGTGGACGACTCCCCAGATGACACTATCACTCGGCGCTTTCGCCATGATGTG
GCACTCGTGTCACCCTTAAAGGATCTGGAGGAGGACATCATGGAAAAGCTGAAGGAATAT
GGGATGAAGAATAGCGCTTGTACCTCAGGCTTCACTGTCATGATCAAGGAATCCTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCTGTGGGCCAGCCGTTCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATCATGTCTGTCTCTGTGCTGGCAGACGGC-~--CAGGAGAAAGAG
GTTACCCTCTTCAGAGAGCCTAAGCCCAACTCAGAGCTGTCCTGCAAACCACTCTGCCTG
ATTTTTGTGGACGAGTCCGACCACGAGACGCTCACAGCCATCCTGTGGCCGATAGTCGLC
GAGCGTAACGCCATGAAAAACAGCAGGCTCATCCTGTCCATCGGCGGEECTGCTTCGCTCC
TTCCGCTTTAACTTCAGAGGAACGGGGTACGACGAGAAGATGGETGCCGGATATGGAAGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCACTCTGTGTGACTCCAGTCGGGCGGAGGCA
TCGCAAAACATGGTGCTGCACTCCATCACCCGCAGCCATGAAGAGAACCTGGAGCGTTAT
GAAATATGGAGAACCAATCCCTCTCCCGAGTCTGCAGACGAGCTGCGGCACAGAGTTAAA
AGGCTCTCTGCCAAGCCTTTCATGGAAACCCATCCCACGCTGGATGCGTTGCACTGETGAC
ATCGGCAACGCCACAGAGTTCTACAAAATCTTTCAGGATGAAATCGGGGAGGTGTACCAA
AATGTCAGCCCGAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCGCTCGATAAACAGCTG
AGGAAGACGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTG
ATGACCCAGGAGACGGTGGAGGTGGTGTGCGAGCTGGTGCCCTCGGAAGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCACGETGTGGCGCGCCACCTGC
CCAGCGAAGGATTGCCCTGACCAGCTGTGCCGCCACAGCTTCAATTCCCAGCTTCCTACT
GAGCCCCTCTCCTCCTCCTCCAAATATGGGTACCATGGAAGAATTACAAATTACCCTCCC
ACAACCCTAACCTCTGTGCCTCAGATCATCGEGCGAGAGATGGATCCATAGAAGCGTGGALCC
AGCGAGGGCAACGAGTCGGCCAACAAGCTGTTCAGGCGETTTCCGCGACALCA
>Nemipterus_japonicus :
ACTCTCCGAGCTGCAGAGAAGGAGCTCCTTCCCGGTTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACTCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGTG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGTGET
GGGATGGAAGACAGCGCTTGTACCTCAGGCTTCACTGTCATGATCAAGGAATCCTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGTGGGCCAGCCATTCCCGAGAAGGCTGETA
CGCTTCTCTTTCACCATCATGTCTGTCTCTGTGCTGGCAGACGGC ~--~-CAGGAGGAAGAG
GTTACCCTCTTCAGAGAGCCCAAGCCCAACTCAGAGCTGTCCTGCAAACCTCTCTGLCCTG
ATGTTTGTGGACGAGTCCGACCACGACGACGCTCACAGCCATCCTETEGCCCATAGTCGECC
GGACGTAACGCCATGAAAAACAACAGGCTCATCCTGTCCATCGGCGEGCTGCTTCGCTCC
TTCCGCTTTAACTTCAGAGGAACGGGATACGACGAGAAGATGGTGCGCGAGATGGAAGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCACTCTGTGTGACTCCACTCGGGCGGAGCCA
TCGCAAAACATGGTGCTGCACTCCGTCACCCGCAGCCATGAAGAGAACCTGGAGCGTTAT
GAAATATGGAGAAACAATCCCTCTCCCGAGTCTGCAGATGAGCTGCGGGACAGAGTCAAA
GGGCTCTCTGCCAAGCCTTTCATGGAAACCCATCCCACGCTGGATGCATTGCACTGTGAC
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ATCGGCAACGCCACAGAGTTCTACAAAATCTTTCAGGATGAAATCGGGGAGGTGTACCAA
AATGTCAGCCCGAGCCGGGAGGAACGGCGECAGCTGGAGGGCAGCGCTCGATAAACAGCTG
AGGAAGAAAACGAAGCTTGAAGCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTG
ATGACCCCAGAGACGGTGGAGGTGGETGTGETGAGCTGGTGCCCTCGGAAGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGCGCCACCTGL
CCAGCGAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTCAACTCCCAACGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATATAGATACAACGGGAAAATAACCCATTACCTCCAC
AAGACCCTGGCTCATGTGCCCGAGATCATCGAGAGAGATGGATCCATAGGAGCGETGGGCC
AGCGAGGGCAACGAGTCGGCCAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Scolopsis_vosmeri
ACTCTGCGAGCTGCGGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGTG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGC
GGGATGGAAGACAGCGCTTGTACCTCAGGCTTCAGCGTCATGATCAAGGAATCCTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGCGGGCCAGTCATTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCATCATGTCTGTCTCCGTGCTGGCAGACGGC -~ -CGGGAGCAAGAG
GTTACCCTCTTCAGAGAGCCCAAGCCCAACTCAGAACTGTCCTGCAAGCCTCTCTGCCTG
ATGTTTGTGGACGAGTCCGACCACGAGACGCTCACAGCCATCCTGTGGCCGATAGTCGLCC
GAGCGTAACGCCATGAAAAACAGCAGGCTCATCCTGTCCATCGGGCGGECTGCTTCGCTCC
TTCCGCTTTCACTTCAGAGGGACGGGATACGATGAAAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCTGGGCCTAGCCACGTCTGCACTCTGTGTGACTCCACCCGGGCAGAAGGT
TTTGAAAACATGGTGCTGCATTCAATCACCGGCAGCCATGAAGAGAACTTGGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTGTGATTTTGCAGATGAGCTGCGAGACAGAGTGAAA
AGGGTTTCTACCAAGCCCTTCATGGAGACCCATCCCACCGTTGGTGCGTTGCACTGTGAC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAAATCGGGGAGGTGTACCAA
GAGGCCAACCCGAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCGCTCGATAAACAGCTG
AGGAAGACGATGAAGCTTAAGCCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTG
ATGACCCAGGAGGCAGTGGAGGTGGTGTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATAAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCCGCCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTCCAC
AAGACCCTGGCCCATGTGCCCGAGATCATCGAGAGAGATGGATCCATAGGTGCGTGGGCC
AGCGAGGGCAACGAGTCAGCCAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Pentapodus_setosus
ACTCTGCGAGAAGAAGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAGCGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGTG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGTGC
GGGATGGAAGACAGCGCTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGCTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGCGGEGCCAGTCATTCCCGAGAAAGCTGTG
CGCTTCTCTTTCACCATCATGTCTGTCTCTGTGCTGGCAGACGGC~--CAGGAGGAAGAG
GTTACCCTCTTCAGAGAGCCTAAGCCCAACTCAGAACTGTCCTGCAAGCCTCTCTGCCTG
ATGTTTGTGGACGAGTCCGACCACGAGACACTCACGGCCATCCTGTGGCCGATAGTCGCT
GAGCGTAACGCCATGAAAAACACCAGGCTCATCCTGTCCATCGGCGGGCTGCTTCGCTCC
TTCCGCTTTCACTTTAGAGGAACGGGATACGACGAAAAGATGGTGCGTGAGATGGAGGGC
CTCCAGGCCTCTGGGTCCACCTACGTCTGCACTCTGTGCGACACCGGTCTGACGAAGACT
CCTCAAAACATGGGGCTGCATTCTGTCACCCGEGCAGCCTGGAGAGAACCTGGGACGTTTT
GAAATATGGAAAACCAATCCCTTTCCGAGTTTTGCAGATGAGCTGCGGGACAGAGTCAAA
AGGGTTTCTGCCAAACCCTTCATGGAGACCCATCCCACACTGGATGCATTGCACTGTGAC
ATCGGCAATGCCACCGAATTCTACAAAATCTTCCAGGATGAAATCGGGGAGGTGTACCAA
AAGGTCAACCCAAGCAGGGAGGAGCGGCGCAGCTGGAGGGCAGCACTCGATAAACAGCTG
AGGAAGACGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTG
ATGACCCAGGAGGCAGTGGAGGTGGTGTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
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GCCCTGAGGGAGCTCATGAGGCTCTATCTACAGATGAAGCCCGTGTGGCGCGCCACCTGC
CCGGCAAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTCGCT
GACCTCCTGTCCTCCGCCTTCAAATATAGGTACAATGGCAAGATAACCAATTACCTCCAC
AAGACCCTGGCTCATGTGCCTGAGATCATCGAAAGAGATGGATCCATAGGAGCGTGGGCC
AGCGAGGGCAACGAGTCGGCCAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Parascolopsis_eriomma
ACTCTGAGAGCTGCAGAGAAGGAGCTTCTTCCTGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCCACGTCGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCGGCTGACACTATCACTCGGCGCTTTCGCTATGATGTG
GCACTCGTGTCAGCATTAAAGGATCTGGAGGATTACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCACTTGTACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAC
GGCATGGGCGATGTCAGTGAGAAGCACGGCGGCGEGGCCAGCCATTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCATCATGTCTGTCTCCTTGCTGGCAGATGGC -~~-CAAGAGGAAGAG
GTTACCCTCTTCAGAGAGCCCAAGCCCAACTCAGAACTGTCCTGCAAGCCTCTCTGCCTG
ATGTTTGTGGATGAGTCTGACCACGAGACGCTCACAGCCATCCTGTGGCCGATAGTCGCC
GAGCGTAACGCCATGAAAAACAGCAGGCTCATCCTCTCCATCGGCGGGCTGCTTCGLTCC
TTCCGCTTTCACTTCAGAGGGACGGGATACGATGAAAAGATGGTGCGCGAGAGGAAGGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCACTCTGTGTGACTCCAGTCCGGCAAAGGCG
TCTGAAAACATGGTGCTGCACTCCGTCACCCGCAGCCATGAAGAGAACCTGGAACGTTAT
GAAATATGGAGAACCAATCCCTCTTCTGAGTCTGCAGATGAG-TGCGAGACAGAGTCAAA
AGGCTCTCTGCCCAAGCCTTTATGGAGACCCATCCCACTCTGGATGCATTGCACTGTGAC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAAATCGGGGAGGTGTACCAA
AAGGTCAACCCGAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCACTCGATAAACAGCTG
AGGAAGACGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTG
ATGACCCAGGAAGCAGTGGAGGTGGTCTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACATCCAGATGAAACCTGTGTGGCGETGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGATACAGCTTCAACTCCCAGCETTTCGLCC
GACGTCCTCTCCTCCGCCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTCCAC
AAGACCCTGGCCCATGTGCCTGAGATCATCGAGAGAGATGGATCCATAGGAGCGTGGEGCC
AGCGAGGGCAACGAGTCGGCCAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>0Opistognathus_aurifrons
AGCATGAQGGCTGCGCAGAAGGAGCTTCTCCCCGGCTTTCACCCGTTTGAATGGCAGCCA
GCTCTCCAGAACGTGTCCACATCGTGCAATATTGGCATTATTAATGGGCTGGCTGGATGG
GCTTCCTCTGTGGATGACTCCCCAGCTGACACCATTACCCGGCGCTTTCGCTACGATGTG
GCACTGGTGTCAGCATTAAAGGATTTGGAGGAGGACATCATGGAGGGGCTGAGAGAAAGT
GGGAGGGAAGACAGTGCGTGTACCTCAGGCTTTAGTGTCATGATCAAGGAGTGCTGTGAT
GGCATGGGTGATGTCAGCGAGAAGCATGGTGGAGGACCGETTGTTCCCGAGAAGGCTGETG
CGTTTCTCTTTCACTGTTATGTCTATCTCTGTCCTGGCAGATGAT - - -GAGGAGAAGGAG
GTTACCATTTTCACCGAGCCAAAGCCAAACTCAGAACTATCCTGTAAGCCCCTCTGETCTG
ATGTTTGTGGATGAGTCAGATCATGAGACACTCACAGCTATCCTGGGGCCTGTAGTTGCA
GAACGTAATGCCATGACAGAGAGCAGGCTCATCCTATCCATGGGECGGACTGCCCcecETTCC
TTTCGCTTCCACTTCAGGGGCACAGGATATGATGAAAAAATGGETGCGTGAGATGGAGGGA
CTGGAGGCCTCGGGGTCCACATATGTCTGCACTCTGTGCGACTCCAGTCGTGCAGAGGLCC
TCTCGAAACATGGTGCTACACTCCATCACCCGCTGETCATGAAGAGAACCTCGATCGCTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTCCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTTATGGAGACTCAACCCACACTCGATGCGTTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATTGGGGAAGTGTACATA
AAGGTCAACCCTAGCCGGGAGGAGCGGCGCAGTTGCGAGGGCCGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTAATGAGGATGAATGGAAACTATGCCCGCAAGCTA
ATGACCCTGGAAGCTGTAGAGGTTGTGTGTGAGCTGGTGCCTTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTGCAGATGAAGCCTGTGETGGCGAGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCTACTTTCAAATATAGGTACAACGGAAAGATAACCAATTATCTCCAC
AAGACCCTGGCTCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
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AGCGAGGGGAACGAGTCAGCTAACAAACTGTTCAGGTCTTCTCGGAAGATG
>0Oplegnathus_punctatus
ACCCTGCAAGCTGCAGAGAAGGAGATGCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTTTTAATGGGCTCGCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAAGCTGTG
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGATGAT ~--GAGGAGGAAGAG
GTTACCATCTTTTCTGAGCCAAAGCCAAACTCAGAATTGTCCTGCAAGCCCCTTTGCTTG
ACATTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTTCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTAGCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTTGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCC
TCTCAAAACATGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTGGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACTCATCCCACACTTGATGCATTGCACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGCGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCTGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
- GCCCTGAGGGAGCTTGTGAGACTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCACGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGCGAAGGGAACGAGTCAGCAAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>0Oplegnathus_punctatusB
ACCCTGCAAGCTGCAGAGAAGGAGCTGCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTTTTAATGGGCTCGCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAAGCTGTG
CGCTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGATGAT -~ -GAGGAGGAAGAG
GTTACCATCTTTTCTGAGCCAAAGCCAAACTCAGAATTGTCCTGCAAGCCCCTTTGCTTG
ACATTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTTCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTAGCTCGLCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGL
CTTGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCC
TCTCAAAACATGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTGGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACTCATCCCACACTTGATGCATTGCACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGCGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCTGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGTGTGTGAGCTGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTGTGAGACTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCACGGAGTGCCCCGACCAGCTGTGCCGECTACAGCTTTAACTCCCAGAGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGCGAAGGGAACGAGTCAGCAAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>0Ostracoberyx_dorygenys
ACCTTGCGGGCTGCAGAAAAGGAGCTTCTCCCTGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTGCAGTGTTGGCATTATTAATGGGCTCTCTGGATGG
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GCTTCCTCGGTGGATGACATCCCAGCTGACACCATCACTCGACGGTTTCGTTACGATGTG
GCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTG
CGTTTTTCTATCACTGTTATGTCTGTCTCTGTCCTGGCAGGCGAG---GGGGAGGACAAG
GTTACCATCTTTACTGAGACAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCCCAGCTGTCCTGGGGCCTGTAGTTGCA
GAGCGTAATGCAATGACAGAGAGCAGGGCTATTCTGCCCTTGGGGGGATTCCCTCGCTTC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAAAAGATGGETGCGCGAGGTAAAAGGC
CTGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCC
TCTCAGAACATGGTGCTACACTCCATCACTCGCAGTCATGAACAGAACCTAGATCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACAATGGATGCACTACACTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACARA
AAGGTCAAACCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAAGAGGCTGTCGAGGTTGTCTGTGAGCTGGTGCCCTCAGAGGAGAGCGAGGGAG
GCCCTGAGGGAGCTGATGAGCATCTACATCCAGATGAAGCCTGTGTGGCGAGCAACCTGC
CCTGCCAAGGAGTGCCCTGACCAGTTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTTCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACTAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTCTTCAGGCGTTTCCGGAAGATG
>Pempheris_oualensis
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTAGGCATTATTAATGGGGTCTCTGGATGG
GCTTCCTCTGTCGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCAATAAAGGATCTGGAGGAGGACATCCTGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTACGTGCTCCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGCGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGETGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCAGTTTCTGTCCTGGCAGATGAT - --GAGGAGGAAGCG
GTTACCATCTTCACAGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTA
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCGATGAAAGAGAGCAGACTCATCCTGTCCTTGGGCGGACTACCTCGCTCC
CTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAAGGC
CTCGAGGCCTCAGGGETCTTCCCATATCTGCACTCTCTGTGACTCCAGTCGGGCAGAGGCC
TCTGAAAACATGGTGCTTCACTCCATCACCCGCCATCATGATGAGAGCCTAGAGCGTTAC
GAAATATGGAGAACGGCCCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGTTAGATGCATTGCACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTTTACAAA
AAGGTCAACCCCAGCCGGGAGGAGCGGCGEGCAGCTGGAGGGCAGCCCTAGATAAACAGLCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAA
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCGGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTCGCT
GACCTCCTCTCCACTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAAAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGATTCCGGAAGATG
>Parapriacanthus_ransonneti
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCGCTCAGGAATGTGTCTACATCTTGCAATGTAGGCATTATTAATGGGGETGTCTGGATGG
GCTTTCTCTGTCGATGACTCCCCAGCTGACACCATCACTCGGCGETTTCGCTATGATGTG
GCACTGGTGTCAGCAATAAAGGATCTGGAGGAGGACATCCTGGAGGGACTGAGAGAGAGT
GGGATGGAAGACAGTACGTGCTCCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGCGAT
GGCATGGGTGATGTCAGCGAGAAGCATGGTGGAGGACCAGCTGTTCCTGAGAAGGCCGTA
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CGCTTCTCTTTCACTGTTATGTCAGTTTCTGTCGTGGCAGACGAT ---GAAGAGGAAGCG
GTTGCCATCTTCACAGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTA
ATGTTTGTAGATGAGTCAGACCGTGAGACACTCACAGCCGTCTTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGACTCATCCTGTCCTTGGGCGGACTACTTCGCTCC
CTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGTGAGATGGAAGGC
CTCGAGGCCTCAGGGTCTTCCCATATCTGCACTCTCTGTGACTCCAGTCGGGCAGAGGCC
TCTGAAAACATGGTGCTTCACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAGCGCTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGTTAGATGCATTACACTGTGAC
ATTGGCAATGCCGTTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTTTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGACTGTGGAGGTGGTGTGTGAGCTGATGCCCTCAGAGGAGAGGAGTGAG
GCCCTGAGGGAGCTTATGCGGCTCTACCTCCAGATGAAGCCTGTGTGGCGETGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCACTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATCGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGTGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAAATG
>Pseudopentaceros_richardsoni
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTACAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGTCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCAATAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTACGTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGETGGAGGACCAGTTGTTCCTGAGAAGGCGGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAG-~-GAAGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCGTCCTGGAGCCTTTAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCGETGGGTGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCTCCTATATTTGCACTCTTTGTGACTCCAGTCGGGCAGAAGCC
TCTCAAAACATGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGGTAAAGCTTARAACCGGTAATGAGGATGAATGGGAACTATGCCCACAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGCTGETGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGETGETGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGETGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Bostockia_porosa
ACCCTACGAGCTGCAGAAAAGGAGCTTCTTCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCAATGTTGGCATTATTAATGGGCTTTCTGGATGG
GCTTCCTCTGTGGATGACGCTCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCACGCATTAAAGCATCTCCGAGGAGCGACATCATCCAGGCGCTGAGACGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGTGATGTCAGTGAGAAGCACGGETGGAGGACCAGTTGETTCCTGAGAAGGCTGTG
CGTTTCTCTTTGACCGTTATGTCTGTCTCTGTCCTGGCAGACGAT -~ ~-GAGGAGGAAGAG
GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGLCCTG
ACGTTTGTGGATGAGTCAGACCATGAAACATTGACAGCTGTCCTGAGTCCTATAGTTGCA
GAGCGAAATGCAATGAAAGAGAGCAGACTCATTCTGETCCATGGGETGGACTACGTCGCTCC
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TTCCGTTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATATCTGCACTCTTTGCGATTCCAGTCGGGCAGAAGCC
TCTCAAAACATGGTGCTACACTCTGTCACCCGCTGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCATTACACTGTGAC
. ATTGGAAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATTGGGGAGGTGTACCAA
AAGCTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAGCAGLTG
AGGAAGAAGATGAAGCTTAAACCAGTGATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGACTGTGGAGGTGGTGCTGTGAGCTGETGCCCTCAGAGGAGAGGAGGGAG
GCGCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCAGTGTGGCGAGCTAGCTGT
CCAGCTAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGLCC
GACCTCCTCTCCTCTACCTTCAAGTATAGATACAATGGAAAAATAACCAATTATCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGTGAGGGGAATGAGTCAGCAAACAAACTCTTCAGGCGTTTCCGGAAGATG
>Gadopsis_marmoratus
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTTCCTGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGCGCATTATTAATGGGCTCTCTGGATGT
GCTTCCTCGGTGGATGACGCTCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCGTTAAAGGATCTGGAGGAGGACATTGTGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGTTTCAGTGTCATGATCAAAGAATCTTGTGAT
GGCATGGGTGATGTCAGCGAAAAGCACGGETGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGATGAT - - ~-GAGGAGGAAGAG
GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGTCTG
ACATTTGTGGATGAGTCAGACCATGAGACACTGACAGCTGTCCTGAGCCCAGTAATTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTACCTCGLCTCC
TTCCGCTTCCACTTCAGAGGCACAGGATACGATGAGAAGATGGTACGTGAGATGGAGGEGC
CTCGAGGCCTCAGGGTCCACCTATATCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCC
TCTAAAAACATGGTGCTACACTCCGTCACCCGCAGCCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTATAGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCATTACATTGTGAC
ATTGGAAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATTGGGGAGGTGTACCAA
AAGGTCCCCCCCAGCCGGGAGGAACGGCGGAGCTGGAGGGECAGCCCTAGATAAACAGCTG
AGGCAGAAGATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCGTTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGGAAGATAACCAATTACCTACAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCT
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTC =~ mmm - = ——
>Trachinops_taeniatus
ACCCTCCGGGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCTTGCAGTGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGTACCTCAGGCTTTAGTGTCATGATCAAGGAGTGCTGTGAT
GGCATGGGTGATGTCAGCGAGAAGCACGGCGGAGGACCAGTTGETTCCCGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTGTCTGTCCTGGCAGACGAT - - ~-GAGGAGGAGGAG
GTTACCATTTTCACCGAGCCCAAACCAAACTCAGAGCTGTCCTGTAAGCCCCTGTGCTTG
ATGTTTGTGGATGAGTCAGACCACGAGATGCTCACAGCTGTCCTGGGGCCTGTAGTTGCA
GAGCGTAATTCAATGAAGGAGAGCAGGCTCATCCTGTCCATGGGCGGCCTGCTTCGLTCC
TTCCGCTTCCACTTCAGGGGCACGGGGTATGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTGGAGGCCTCGGGGTCCACATATGTCTGCACTCTGTGTGACTCCAGTCGTGCGGCGGLC
TCTGAGAACATGGTGCTTCACTCCATCACCCGTAATCACGAGGAGAACCTAGAACGGTAC
GAGATATGGAGAACCAACCCCTTCTCTGAGTCTACAGATGAGCTGCGAGACAGAGTCAAA
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GGGGTCTCTGCCAAGCCCTTCATGGAGACACAGCCCACATTAGATGCATTACACTGTGAC
ATTGGCAATGCCACCGAATTCTACAAAATCTTCCAGGACGAGATCGGGGAAGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCAGGAGGCCGTGGAGGTGGETGTGTGAGCTGGTGCCCACAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACATCCAGATGAAGCCAGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGCGAGGGAAACGAGTCAGCAAACAAACTGTTCAGGCGCTTCCAAAAGATG
>Plesiops_cephalotaenia
TCCCTCCGAGCCGCAGAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAGCGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCTGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCCCTATGAAGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAAGGGCTGAGAGAGAGT
CGGATGGAGGACAGTGCTTGTACCTCAAGGTTTAGTGTCATGATCAAAGAATGTTGTGAT
GGCCTGGGGGATGTCAGCACAACCCA-GGGGGAGGACCCATTGTTCCTGAGAAGGCTGTG
CGTTTCTCTTTCCCTGCTATGACTGTTGCCGTCCTGCCGCATAAT ~-~-GAGGAAAAGGAG
GTCACTATCTTCACCTGGCCAAAGGCAAACTCACAGCTGCGCCGTAAGCCCCTTTGTATG
GTGTTTGTGGATGAGTC--~-TTACAGAACTCTTCCGGAGATCCTGGAACCTATACTTATG
ACGCGTCCGATGATGACAGAGAACAGATCTATATGCGCCATTGGTGGACTGCATCGCTCC
TTCCGCTTACACTTCAGACGTGTCGGGTACGACGAGCAGATGGCGAGAAGGGTGGAGGGT
CTCGATATCTCGGAGTCCACATACATCTGCGATTTGGGTGACTCCAATCTAGCAGACCTC
TCTCAAAACATGTGTCTCCACTCGGTTACCCCCAGATCCGGAGAGAACCTAGAGAGTTTG
GAAATTCGGGAAAACAACCCCTTCTCTGAATTTGCAGACGAACTGCGGGCCAGGGTTAAA
GGGGTCTCTGCCAAACCCATTCTGGAGCCCCAGCCCACATTAGATGCATTTCACTGTGAC
ATTGGCAACGCCACTGAATTCTCCARAAATCTTCCAGGAGGAGATCGGGGAAGTGTACAAA
AAGGTCAACCCTAGCCGGGAGGAACGGCGCAGCTGGCGGGCGGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCATTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCGATGGAGGTGGTGTGTGATCTGCGETGCCCTCGGAGGAGAGGAGGGAG
CCCCTGAGGAACCTCATGAGCCTTTACCTCCAGATGAAGCCTGTGGGGCGAACCACCTTC
TCACCCAAGGAGTTCCCTGACCAGCTGCGCCETTTCATCTTTAACTCCCAGCGATTCGGT
GACCTCCTCTCCTTTGCCTTCAAATATAGGTACAAGGGAAAGATAACCAATTTCCTGCAC
AAGACCCTGGCCCATGTACCGGAGATCATCGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCGAACAAACTGETTCAGGCGTTTCCGGAAGATG
>Polydactylus_macrochir
GCCCTCCAAACTGCAGAGAAGGAACTTCTCCCCGGCTTTCACCAGTTTGAGTGGCAACCG
GCTCTCAAGAATGTGTCACCATCTTGCAACGTGGGCATTATTAACGGGCTGTCTGGATGG
GCATCCTCGGTGGATGACTCCCCGGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCGTTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGGGAGAGA
GGGATGGAAGATAGCGCTTGCACCACAGGCTTTAATGTAATGATCAAGGAATGTTGTGAT
GGCATGGGAGATGTCAGCGAAAAGCATGGTGGAGGGCCAGTTGTTCCTGAGAAAGCTGTA
CGTTTCTCTTTCACTGTGATGTCTGTCTCTGTCCTGGCAGAAGAT - - ~CAGGAGGAGGAG
ATTACCATCTTCACAGAGGCAAAGCCAAACTCAGAACTATCCTGTAAGCCTCTCAGTCTA
ATGTTTGTAGACGAGTCAGACCACGAGACGCTCACTGCCGTCCTGGGGCCTATAGTTGCA
GAGCGTAACGCAATGAAAGAGAGCAGACTCATCCTATCCATGGGETGGCCTCCTTCGATCC
TTCCGCTTCCACTTCAGGGGTACGGGATATGATGAGAAAATGGTACGAGAGTTAGAAGGA
CTGGAGGCTTCAGGGTCCACCTATATCTGCACTCTGTGCGACTCCAGTCGGGCAGAGGCC
TCTCAAAACATGGTGCTGCACTCGATCACCCGCTGTCATCAAGAGAACCTAGAACGTTAC
GAAATATGGAGAAGCAACCCCTTCTCTGAGTCTGTAGACGAGCTGCGAGACAGGGTGAAA
GGAGTCTCTGCCAAGCCCTTCATGGAGACTCAGCCCACACTAGATGCACTGCACTGTGAG
ATTGGCAATGCAGCTGAGTTCTACAAAATTTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAATCCCAGTCGAGAGGGACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGAAACTATGCTCGGAAGCTA
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ATGACCATGGAGGCTATAGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGAGAG
GCCCTCAGGGAGCTTATGAGGCTCTACATCCAGATGAAGCCGGETGTGGCGCGCCACCTGT
CCAGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGLC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACTAATTACCTTCAC
AAGACCCTGGCCCATGTGCCTGAGATTATAGAGCGAGATGGATCCATAGGAGCCATGGCC
AGTGAGGGAAACGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Pentanemus_guinguarius
ACCCTGCGAACGACAGAGAAGGAGCTTCTCCCTGGCTTTCACCCGTTTGAGTGGCAACCG
GCTCTCAAGAATGTGTCACCATCTTGCAATGTGGGCATTATTAATGGGCTGTCTGGATGG
GCATCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCGTTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGGGAGAAA
GGGATGGAAGATAGCGTCTGCACCACCGGCTTTAATGTAATGATCAAGGAATGTTGTGAT
GGCATGGGAGATGTCAGCGAAAAGCATGGTGGAGGGCCAGTTETTCCTGAGAAAGCTGTA
CGTTTCTCTTTCACTGTGATGTCTGTCTCTGTCCTGGCAGAGGAT - - -GAGGAGGAGGAG
ATTACCATCTTCACAGAGGCAAAGCCAAACTCAGAACTATCCTGTAAACCTCTCAGTCTA
ATGTTTGTAGACGAGTCAGACCATGAGACGCTCACTGCCGTCCTGGGGCCTATAGTTGCA
GAGCGTAACGCAATGAAAGAGAGCAGACTCATCCTATCCATGGGETGGCCTTCTTCGECTCC
TTCCGCTTCCACTTCAGGGGGACGGGATATGATGAGAAAATGGTGCGAGAGATAGAAGGA
CTGGAGGCTTCGGGGTCCACGTATATCTGCACTCTGETGTGACTCCAGTCGGGCAGAGGLCC
TCTCAAAACATGGTGCTGCACTCGATCACCCGCTGTCATCAAGAAAACCTAGAACGTTAC
GAAATATGGAGAAGCAACCCCTTCTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTGAAA
GGAGTCTCTGCCAAGCCCTTCATGGAGACTCAGCCCACACTAGATGCATTGCATTGTGAG
ATTGGCAATGCAGCTGAATTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACCAA
AAGGTCAATCCCAGTCGGGAGGGACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTAATGAGGATGAATGGAAACTATGCCCGGAAGCTA
ATGACCATGGAGACTATAGAGGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTCAGGGAGCTTATGAGGCTGTACGTACAGATGAAGCCAGTGTGGCGCGCCACCTGT
CCAGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAATGGCAAAATAACTAATTACCTTCAC
AAGACCCTGGCCCATGTGCCTGAGATTATAGAGCGAGATGGATCCATGGGAGCCATGGCC
AGTGAAGGAAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Polypr_ion_américanus
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGAATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCTGTCCTGGCAGATGAT -~ ~-GAGGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ACGTITGTGGATGAGTCAGACCATGAGACACTCACAGCCGTCCTGGGGCCTATAGTTGCA
GAGCGTAAAGAGATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGATCCTCCTATATCTGCACTCTTTGTGACTCCAGTCGGGCAGACGCC
TCTCAAAACAAGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGCGACGAGATTGEGGGCGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTTGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGGGAGGAGGGAG
GCCCTGATGGAGCTTATGAGGATCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
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AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGCGATGGGAATGAGTCGGCAAACAAACTGTTC -~ - === ——— = — = ———
>Stereolepis_gigas
ACCCTGCGAGCTGCAGAAAAGGAGCTTCTCCCTGGCTTTCACAAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGCGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAT ~ - -GAGGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAATTGTCCTGTAAGCCCCTTTGCCTG
ACGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCGTCCTAGGGCCTATAGTTGCA
GAGCGTAAAGGGATGAAAGAGAGCAGGCTCATCCTATCCATGGGETGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGCTAGAGGGC
CTCGAGGCCTCAGGGETCCTACTATGTCTGCACTCTTTGTGACTCCAGTCGGACAGAAGLCC
TCTCAAAACATGGTGCTACACTCCGTCACCCGCAGTCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTACACTGETGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGETGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGLCTA
ATGACCCAGGAGACTGTGGAGGTGGTGTGTGAGCTGGETGCCCTCAGAGCTGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGLC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGACGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTC--~—== -~ == — === —— =
>Pygoplites_diacanthus
AGTCAACGAATCTGGGAAAGGAGGCTTCTCCCTGGATTTCACCGGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTCCATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACACGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCACGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCATGGTGGAGGACCAGCCGTTCCTGAGAAGGCTGTG
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGATGGC ~--GAGGAGGAAGAG
GTTATCATCTTCACGGAGCCARAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTTCTTG
ACGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCCATCCTGTCGCCTATAGTTGCA
GAGCGTATCGCAATGAAAGAGAGCAGGCTCATCCTGTCGATCGGCGGACTGCCTCGLTCC
TTCCGCTTTCACTTCATGGGCACGGGATACGACGAGAAGATGGTGCGTGAGATGGAGGGG
CTCGAGGCCTCACGGTCCACCTATATCTGCACTCTTTGTGACTCCAGTCGGGTGGAGGCG
TCTCAAAACATGAAGCTGCATTCCATCACCCGCAGCCATGAAGAGAACGTAGAACGATAT
GAAATATGGAGAACCACCCCCTTTTCTGAGTCTGCAGACGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGGTGGATGCGTTGCACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAA
AAGGTCACCCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCGGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCATGGAGGCCGTTGAGGTGGTGTGTGAGCTCGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGCAGCTGATCGAGGCTCTACCTCCAGATCAACGCCTEGTETCEGCGCECCACCTGC
CCGGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGLTTTGCC
GACCTCCTCTCCTCCACCTTCAAATATAGATACAAGGGAAAGATACCCAATTACATGCAC
AAGACCCTGGCCCACGTGCCCGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGACGTTTCAGGAAGACA
>Genicanthus_melanospilos
ACGCAACGCATCCGGGAGAAAAAGCTCCACCCTGAATTTCACCTCTTTGAATGGCAGCCA
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GCTCTCAAGATTGTGTCTCCATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACACGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAACATGGTGGAGGACCAGCCGTTCCTGAGAAGGLCTGTG
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGGC -—-GAGGAGGAAGAG
GTTAACATCTTCACGGAGCCAAAGCCAAACTCAGAACTATCCTGTAAGCCCCTTTTCCTG
ACGTTTGTGGATGAGTCAGACCACGAGAGGATCACAGCCATCCTGTCACCTATAGTTGCA
GAGCGTATCGCAATGAAAGAGAGCAGGCTCATCCTGETCTGETCGGCGGACTGCCTCGLTCC
TTCCGCTTTCACTTCATGGGCGCGGGATACGACGAGAAGATGGTGCGTGAGATGGAGGGG
CTCGAGGCCTCACGGTCCACCTATATCTGCTCTCTTTGTGACTCCAGTCGGGCGGAGGCT
TCTCAAAATATGCTGCTGCACTGCCTCACCCGCAGCCATGACGAGAGCCTAGAACGATAC
GAAATATGGAGAGCGACCCCCTTTTCTAGTTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGACAAGCCCTTCATGGAGACCCATCCCACAGTGGATGCGTTACACTGTGAC
ATAGACAATGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGETGTTCCAA
AACGCCACCCCCAGCCGGEGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAANACAGGTG
-AGGAAGAAGATGAAGCTCAACCCAGTAATGAGGATGAATGGGAACTATGCCCGCCGGETTA
ATGACCATGGAGTCCGTCGAGGTGGETGTGTGAGCTCGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGETGCCACCTGL
CCGGCCAAGGACTGCCCCGACCAGCTGETGCCGCTACAGCTTCAACTCCCAGCGLCTTTGLCC
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAAGGGAAAGATACCCAATTACCTACAC
AAGACCCTGGCCCACGTGCCTGAAATCATAGAGAGAGACGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGACGTTTCAGTCAAGTC
>Pomacanthus_maculosus
GCTCTGCGAGCTGCAGAGAAGCGCCCTCTCCCTGGCTTTCAACAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTCCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCGGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGCAGCGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGCTTGETTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCTGTCCTGGCAGACGGC - --GAGGAGGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTTCCTG
ACGTTCGTGGATGAGTCAGACCACGAGACGCTCACAGCCATCCTGTCGCCTGETAGTTGCA
GAGCGTAACGCAATGAAAGAGAGCAGGCTCATCCTGTCACTCGGCGGACTGCCTCGCTCC
TTCCGCTTTCACTTCAGGGGCACGGGATACGATGAGAAGATGGETGCGETGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTACATCTGCACTCTTTGTGACTCCAGCCCGGCAGAGGLC
TCTCAAAACATGGTGCTACACTCCATCACCCGCAGCCATGAAGAGAACCTGGAACGATAT
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTACACTGTGAC
ATAGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGAGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCCGGCTA
ATGACCCTGGAGGTTGTTGAGGTGGTGCTGTGAGCTCGETGCCCTCAGAGGAGAGACGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTTAAATACAGATACAAGGGAAAGATACCTAATTACATGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGCGAACGACTCGGCAAACAAGCTGCTTCAGGCCGTTTCGGGAAGAGA
>Pomatomus_saltatrix
ACCCTACGAACTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCGGCTGACACCATCACTCGGCGGTTTCGCTATGATGETG
GCACTAGTGTCAGCACTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAT
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GGCATGGGTGATGTCAGCGAAAAGCACGGTGGAGGACCAGCTATTCCTGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCTATCTCTGTCCTGGCAGATGAG- - -GAGGAGGAGGCG
GTTACTATCTTCACGGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCTCTCCTGGGGCCTTTAGTTGCA
GAGCGCAATGCAATGAAAGAGAGCAGACTCATCCTTTCCATCGGTGGECCTGCCTCGATCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGCTGCGAGAGATGGAAGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGCACTCTGTGETGATTCCAGTCGGGCAGAGGAC
TCTCAAAACATGGTGCTACACGCCATCACCCGCAGCCATGACGAGAACCTTGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGACTGGAGATGAGCTGCGGGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCACACGCTGGATGCATTACATTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGARAATTGGGGAGGTGTACCAA
AAGGTCAATCCAAGCCGGGAGGAACGGCGETAGCTGGAGGGCAACCCTAGATAAACAGCTG
AGGAAGAAGTTGAAGCTTAAACCGGTAATGAGGATGAATGGAAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGCGAGCTGGETGCCCTCGGAAGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATACCTCCAGATGAAGCCTGETGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTCGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGEGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGETTCAGGCGTTTCCGGAAGATG
>Pomatomus_saltatrixB

———————————— GCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAAAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGEGTTTCGCTATGATGTG
GCACTAGTGTCAGCACTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAT
GGCATGGGTGATGTCAGCGAAAAGCACGGTGGAGGACCAGCTATTCCTGAGAAGGCTGTA
CGTTTCTCTATCACTATTATGTCTATCTCTGTCCTGGCAGATGAG- - -GAGGAGGAGGCG
GTTACTATCTTCACGGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCTCTCCTGGGEGCCTTTAGTTGCA
GAGCGCAATGCAATGAGAGAGAGCAGACTCATCCTTTCCATCGGETGGCCTGCCTCGATCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGAGAGATGGAAGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGCACTCTGTGTGATTCCAGTCGGGCAGAGGCA
TCTCAAAACATGGTGCTACACGCCATCACCCGCAGCCATGACGAGAACCTTGAACGTTAY
GAAATATGGAGAACCAACCCCTTTTCTGAGACCGGAGACGAGCTGCGGGACAGAGTCAAA
GGGGETCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGATGCATTACATTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAAATTGGCGGAGGTGTACCAA
AAGGTCAATCCAAGCCGGGAGGAGCGGCGTAGCTGGAGGGCAACCCTAGATAAACAGCTG
AGGAAGAAGTTGAAGCTTAAACCGGTAATGAGGATGAATGGAAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGCGAGCTGGTGCCCTCAGAAGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTCGLCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCYGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGSGTTTCCGGAAGATG
>Priacanthus_tayenus
TCCCTGCGAGCTGTAGAGAAGGAGCTTCTGCCTGGCTTTTCCCACTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTGCGTCTTGCAACGTTCGCGTTATTAATGGGCTCTCGGGATGG
ACTTCCTCAGTGGATGAGGCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCATTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGECTGAGACAGAGC
GGGATGGAAGACAGTGCTTGCACCTCGGGCTTCAGTGTCATGATCAAGGAGTCTTGETGAC
GGCATGGGCGATGTCAGTGAGAAGCATGGTGGAGGACCAGCTGETTCCCGAGAAGGCTGETG
CGTTTCTCTTTCACCATTATGTCTGTCTCTGTTCTGGCAGACAAT ---AAGGAGAAAGAG
GTAAAAATCTTCACAGAGCCAAMAGCCGAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCCATCCTGTGGCCTATAATTGCG
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GAGCGTAATGCAATGAAAGAGAGCCGGCTCATCCTATCCATCGGTGGACTACCTCGLTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTTGAGGCCTCTGGGTCCACCTATATCTGTACTCTTTGTGACTCCAGTCGCACAGAGGCC
TCTGAGAACATGGTGCTACACTCCATCACCCGCAATCATGACGAGAACCTAGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTGGATGAGCTGCGGGATAGAGTCAAA
GGGGTCTCAGCCAAGCCCTTCATGGAGACACACCCCACGCTGGATGCATTACATTGTGALC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCGAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCAATAATGAGGATGAATGGGAACTACGCCCGLCCGGCTA
ATGACCCTGGAGGCTGTGGAGGTGETGTCTGAGCTGGTGCCCTCCGAGGAGCGGAGGGAG
CCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTATGGCGTGCCACCTGC
CCGGCAAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCETTTCTCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATCACCAATTACCTGCAC
AAAACCCTGGCCCATGTGCCTGAAATCATAGAGCGTGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGCAACGAGTCAGCAAACAAACTGTTCAGGCGCTTTCGGAAGATG
>Priacanthus_hamrur
TCCCTGCGAGCTGTAGAGAAGGAGCTCCTGCCCGGCTTTTCCCACTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTGCGTCTTGCAACGTTCGCGTTATTAATGGGCTCTCGGGATGG
ACTTCCTCAGTGGATGACGCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCATTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGACAGAGC
GGGATGGAAGACAGTGCTTGCACCTCGGGCTTCAGTGTCATGATCAAGGAGTCTTGTGAC
GGCATGGGCGATGTCAGTGAGAAGCATGGTGGAGGACCAGCTGTTCCCGAGAAGGCTGTG
CGTTTCTCTTTCACCATTATGTCTGTTTCTGTTCTGGCAGACAAT - --AAGGAGAAAGAG
GTAACCATCTTCACAGAGCCAAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCCATCCTGTGGCCTATAATTGCG
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGTGGACTACCTCGCTCC
TTCCGCTTTCACTTCATAGGCACGGGATATGATGAGAAGATGGCTGCGTGAGATGGAGGGG
CTTGAGGCCTCTGGGTCCACCTATATCTGTACTCTTTGTGATTCCAGTCGCACAGAGGAC
TCTGACAACATGGAGCTACACTCCATCACCCGCAATCATGACGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCGTTTTCTGAGTCTGTGGATGAGCTGCGGGATAGAGTCAAA
GGGGTCTCTGACAAGCCCTTCATGGAGACACACCCCACGCTGGATGCATTACATTGTGAC
ATAGGCAATGCGACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCGAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCAATAATGAGGATGAATGGGAACTACGCCCGLCGGECTA
ATGACTCTGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCCTCCGAGGAGCGGAGGGAG
CCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCTGTATGGCGTGCCACCTGC
CCGGCAAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGTTTCTCT
GACCTCCTCTCCTCTACTTTCAAATATAGGTACAACGGAAAGATCACCAATTACCTGCAC
AAAACCCTGGCCCATGTGCCTGAAATCATAGAGCGETGATGGATCCATAGGAGCCTGGGLC
AGCGAGGGCAACGAGTCAGCAAACAAACTGTTCAGGCGCTTTCGGAAGATG
>Pseudochromis_sp.
GCCCTCCGAGCTGCAGAGAAGGAGCTTCTCCCCGGCTTTCACCCGTTTGAATGGCAGCCA
GCTCTCAAGAACGTGTCTACATCTTACAATGTTGGCATTATTAATGGTCTCTCCGGATGG
GCTTCCTCGGTGGATGAGTCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGATGGGCTGAGAGAGAGC
GAGATGGAAGACAGTGCTTGCACCTCAGGCTTTAACGTCCTGATCAAGGAATGETTGTGAT
GGCATGGGTGATGTGAGCGAGAAGCACGGCGGAGGACCGGTTGTTCCCGAGAAGGCAGTG
CGTTTCTCCTTCACTGTAATGTCTGTTTCAGTCCTGGCACGACCET ~ - -CCGEEECAGGAG
GTTACCGTTTTCACTGAGCCGAAGCCGAACTCGGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGGGGCCTATACTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTGTCCATAGGCGGCCTGCCTCGCTCT
TTTCGCTTCCACTTCATGAGCACGGGATTTGACGAGAAGATGGCTGCGTGAGATGGAGGGC
CTGGAGGCCTCGGGGTCCACATACGTCTGCACTCTGTGTGACTCCAGTCGTGCAGAGGLC
TCGCATATCATGATCCTGCACTCCGTCACCCGCAACCATCACGAGAACCTAGAACGTTAC
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GAAATATGGAGGACCAACCCCTTTTCCGAGTCTGCCGACGAGCTGAGAGACAGGGTGAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACGCACCCCACACTGGATGCGETTACACTGETGAC
ATTGGCAACGCCACTGAATTCTACAAAATCTTCCAGGACGAAATTGGCGAAGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAAAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGCAGGCTGTGGAGGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAA
ACCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCGGCGAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCACTTTGCT
GACCTCCTCTCCTCCAACTTCAAATATAGGTACAACGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCCCACGTGCCTGAGATCGTGGAGAGAGACGGGTCCATAGGAGCCTGGGLC
AGCGAGGGGAACGAGTCAGCCAACAAACTGTTCAGGCGCTTCAGGAAGATG
>Psuedochromis_bitaeniatus
GCCCTCCGAGCTGCAGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAACGTGTCTACATCTTACAATGTTGGCATTATTAATGGGCTCTCCGGATGG
GCTTCCTCGGTGGATGAGTCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGATGGGCTGAGAGAGAGC
GAGATGGAAGACAGTGCTTGCACCTCAGGCTTTAGCGTCCTGATCAAGGAGTGTTGTGAT
GGCATGGGTGATGTGAGCGAGAAGCACGGCGEGAGGACCAGTTGTTCCCGAGAAGGCTGETA
CGTTTCTCCTTCACTGTAATGTCTGTTTCAGTCCTGGCAGACGGEC ~ - -GAGGGGGAGGAG
GTTACCGTTTTCACAGAGCCGAAGCCGAACTCGGAGCTGTCCTGTAAGCCCCTGETGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCGTCCTGGGGCCTATACTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTGTCCATAGGCGGCCTECCTCGCTCT
TTTCGCTTCCACTTCAGGAGTACGGGATTTGACGAGAAGATGGTGCGTGAGATGGAGGGG
CTGGAGGCCTCGGGGTCCACATATGTCTGCACTCTGTGTGACTCCAGTCGTGCAGAGGCC
TCGCAAAACATGGTCCTGCACTCCGTCACCCGCAACCATGACGAGGACCTAGAACGTTAC
GAAATATGGAGGACCAACCCCCTCTTTGAGTCTGCCGATGAGCTGAGAGACAGAGTGAAA
GGGGTCTCCGACAAGCCCTTCATGGAGACCCCCCCCACACTGGATGCGTTACACTGTGAC
ATTGGCAACGCCAGTATATTCTACAAAATCTTCCAGGACGAAATTGGCGAAGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAAAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAA
ACCCTGAGGGAGCTGATAAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGL
CCGGCGAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCACTTTGCT
GACCTCCTCTCCTCCAACTTTAAATATAGGTACAACGGAAAGATAACCAATTATCTGCAC
AAGACCCTGGCCCACGTGCCTGAGATCGTGGAGAGAGACGGGETCCATAGGAGCCTGGGELCC
AGCGAGGGGAACGAGTCAGCCAACAAACTGTTCAGGCGCTTCAGGAAGATG
>Rachycentron_canadum ‘
ACGCAGAGACAACTGATGGACAAACTTCTCCCAGACATCTTATGGETTTGGACTGCAGCTA
GCACTCAAGAATGTGTCTACATCTTGCAATGAAAGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCTGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGETTTCGCTATGATGTG
GCACTGGTGTCAGCAATAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAAAGAGAGT
GGGATGGAAGACAGTACGTGCACCTCAGGCTTTAGTGTCATGATCAAAGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGGGGAGGACCAGCTGETTCCTGAGAAGGGCGTA
CGTTTCTCTTTCACTATTATGTCAGTCTCTGTCCTGGCAGACGAG---GATGAGGAAGAG
GATACCATCTTCACCGAGCCAAAACCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTA
ACGTTTGTGGATGAGTCAGACCATGAGACACTCACTGCTGTCCTGGGCCCTATAGATGCA
GAGCGTATTGCAATGAAAGAGAGCAGACTCATCCTATCCGTCGGCGGCCTGCCTCGCTCC
TTCCGCTTCCACTTCACAGGCACGGGATATCATGAGAAGATGGTGCGAGAATTGGAAGGC
CTGAAGGCATCGGGGTCCACGTATATCTGCACTGTGTGTGACTCAGGTCGGGCAGAGGCT
TCTAAAAACATGGTGCTACACTCCGTCACCCGCAGCCAAGAAGAGAACTTATATCGTTAT
GAAATATGGAGAACCAACCCCTTCTCCGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTGTCTGCGAAGCCCTTCATGGAGACGCAGCCCACAATAGATGCATTACACTGTGAC
ATCGGCAATGCCACTGAGTTCTACAAAATTTTCCAGGATGAGATTGGCTGGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAGAGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
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AGGAAGAAGATGAAGCTTAAACCGGTAATGAGGATGAATGTTAACTATGCCCGCAGGCTA
ATGACCCAGGAGACTGTGGAGGTGGTGTGTGAGCTGGETGCCCTCAGAGGAGAGAAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCGGTATGGCGCGCCACCTGC
CCAGCCAAGGAGTGTCCAACCCAGCTGTGCCGCTACAGCTTCAACTCCCAGCACTTTGCC
GACCTCCTCTCCTCTGCCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGACC
AGAAGGGGGAAAGAGTCGGCAAACAATCTGTCAAGGCGTTTCAGGGAGATG
>Leiostomus_xanthurus
GCCCTGCGAACTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCGCTGGATGG
ACTTCCTCAGTGGATGATTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTTGTGTCAGCATTAAAGGACCTGGAGGAGGACATCATGGAGGGGCTGAAAGAGAAT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAAGAATCTTGTGAT
GGCATGGGAGATGTCAGCGAGAAGCATGGTGGAGGACCAGCAGTTCCCGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCTGTCCTAGCAGATGAG- - ~-GAGGAGGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCGGAGCTCTCCTGTAAGCCCCTTTGCCTG
ACATTTGTAGATGAGTCAGACCATGAGACACTCACAGCAATCCTGTGGCCTATCGTTGCA
GAGCGTAACGCAATGAAAGAGAGTAGGCTCATCCTACCCATAGGTGGACTALCCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAAGCCTCATGGTCCACCTACATCTGCACTTTTCGTGACTCCGGEGTCGGGCAGAGGCC
TCTCACAACATGAAGCTACACCTCTCCTCACCCGCCAGTCATGAGAACCTGGACCGTTAT
GAAATATGGCGAACCAACCCCTTTTCTGAGTCTGTAGAGGAGCTAAGAGATAGAGTCAAA
GGGGTTTCTGCCAAGCCTTTCATGGAAACACATCCCACACTGGATGCATTACACTGTGAC
ATAGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACGAA
AAGGTCAACCCCAGCAGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGAAACAAGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGACTA
ATGACCATGGAGTCTGTGGAGGTAGTGETGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACTTGCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTGCCTTTAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCTATAGGAGCCTGGGCC
AGCGAGGGGAATGAGTCAGCAAACAAACTGTTCAGACGTTTCAGGAAGATG
>Micropogonias_undulatus
GCACTGAAAACTGCGGAGAAGGACCTCCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTGCAGTGTTGGCATTATTAATGGCGCTCGCTGGATGG
ACTTCCTCAGTGGATGATTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTTGTGTCAGCATTAAAGGACCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAAGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAGAAGCATGGETGGAGGACCAGCTGTTCCCGAGAAGGCTGTA
CGTTTCTCTTTCACTATTATGTCTGTCTCTGTCCTAGCAGATGAG--~-GAGGAGGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAACTCTCCTGTAAGCCCCTTTGCCTG
ACATTTGTGGATGAGTCAGACCATGAGACACTCACAGCCATCCTGTGGCCTATCGTTGCA
GAGCGCAACGCAATGAAAGAGAGTAGGCTCATCCTACCCATAGGTGGACTATCTCGCTCG
TTCCGCTTTCACTTTATAGGCACGGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGA
CTCGAGGCCTCAGGGTCCACCTACATCTGCACTCTGTGTGACTCCAGTCGGGCAGAGGAC
TCTCAAAACATGATGCTACACTCCGTCACCCGCTGTCATGAAGAGAACTTAGAACGTTAC
GAAATATGGCCGAACTAGCCCCTTTTCTGAGTCTGTAGAGGTACTGCGAGAGAGAGTCAAG
GAGATTTCTGGCGAAGTCTTCATTGATACACATCCCACGCTGGATGCATTGCACTGTCGAC
ATTGGCAATGTCACTGAGTTCTACGTAATCTTCCAGGATGAGATTGGGGAGGTATACAAA
AGGGTCAACCCCAGCCGGGAGGAACGGCCCACTTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATAAAGCTCAAATCGGTAATGAGGATGAATGGGAACTATTCCCACGGGTTA
ATGACCATGGGGGCTGTGGGGGCAGTGTGTGAGCTGGTTCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTTTTACTCCAGATGAAGCCTGTGTGGCGCCCCACCTGC
CCGCCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCC
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GACCTCCTGTCCTCTGCCTTTAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCTATAGGAGCCTGGGCC
AGCGAGGGGAATGAGTCGGCAAACAAACTGETTCAGACGTTTCAGGAAGATG
>Epinephelus_tauvina
CCCCTGCGAGCCGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAAAATGTGTCCACATTGTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACATCCCAGCTGACACCATCACTCGACGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGTGT
GGGATGGAAGACAGTACTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTG
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAG~-~-CAGGAGAAAGAG
GTTACCATCTTCACTGAGTCAAAGCCAAACTCAGAGATGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTAACAGCCGTCCTGGGEGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTGTCTGCTGGGCGGACTCCCTCGLGL T
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGCGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCC
TCCCAAAACATGGTGCTCCACTCCATCACTCGCAGTCATGACGAGAACCTAGACCGTTAT
GAAATATGGAGAACCAATCCTTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGAGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGATGCATTACACTGCGAC
ATCGGCAATGCGGCAGAGTTCTACAAAATCTTCCAGGACGAGATAGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAGCGGCGECAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGCTGAAGCTCAAACCGGTGATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGETGAGCTGGETGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGATCTACCTCCAGATGAAACCCGTGTGGCGCGCCALCCTGC
CCTGCCAAGGAGTGCCCCGACCAGCTGTGCCECTACAGTTTTAACTCCCAGCECTTCGCC
GACCTTCTCTCCTCTACCTTCAAATACAGGTACAACGGTAAAATAACCAATTACCTGCAC
AAGACCCTGGCCCATGETGCCTGAGATCATAGAGAGAGAAGGATCCATAGGAGCCTGGGLC
AGCGAGGGGAACGAGTCGGCGAACAAACTGTTC-— === === === === == ——
>Rypticus_subbifrenatus :
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCT
GCTCTCAAAAATGTGTCCACATCTTGCAGCGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTAGATGACATTCCAGCTGACACCATCACTCGGCGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCTCCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGCAGGACCTGTTGTTCCTGAGAAGGCTGETG
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAG---GAGGAGAAAGAG
GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTCGACGAGTCAGACCACGAGACACTCACAGCTGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTGTCTGTGGGTGGACTCCCTCGLTCC
TTCCGCTTTTACTTCAAAGGCACGGGATATGATGAGAAGATGGETGCGCGAGATGGEAGGGC
CTCGAGGCCTCGGGGTCCACCTATGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCT
TCTCAAAACATGGTGCTACACTCCGTCACCCGCAACCATGAGGAGAACCTAGATCGTTAC
GAAATATGGAGAACCAACCCGTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGAGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGACGCATTACACTGTGALC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGATGTACAAA
AGGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGACGCTGAAGCTCAAACCGGTGATGAGGATGAATGGAAACTATGCCCGCAGGCTA
ATGACCCAGGAAGCTGTGCAGGTGGTCTCTCAGCTGETCCCCTCAGAAGAGAGGAGGCGAG
GCCCTGAGGGAGCTCATGAGGATCTACCTCCAGATGAAGCCTGTGTGGCGAGCCALCCTGL
CCTGCTAAAGAGTGCCCCGACCAGCTGTGCCGCTATAGTTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACTTTCAAATATAGGTACAATGGAAAGATAACCAACTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGAAGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTGTCAAGTC— ===~ —————
>Cromileptes_altivelis
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CTCATGCCAGGCGTGGACAAGGCCTCTCTCCCGGAATTTCACCAGTTTGAATGGCAGCCC
GCTCTCAAGAATGTGTCCACATCGETGCAATGTTGGCATTAATAATGGCCTCTCTGGATGG
GCTTCCTCGGTGGATGACATCCCAACTGACACCATCACTCGACGGTTTCGCTATGATGTG
GCACTGGTGTCAGAATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGCGT
GGGATGGAAGACAGTACTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTG
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACGAG--~-CAGGAGAAAGAG
GTTACCATCTTCACTGAGTCAAAGCCAAACTCAGAGATGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTAACAGCCGTCCTGGGGCCTATAGTAGCG
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATTCTATCTGTGGGCGGACTCCCTCGCGLC
TTCCGCTTTCACTTCAGAGGCACAGGATATGATGAGAAGATGGTGCGCGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGETGACTCCACTCGGGCAGAGGCC
TCTCAAAACATGGETGCTCCACTCCATCACTCGCAGTCATGATGAGAACCTAGACCGTTAT
GAAATATGGAGAACCAATCCTTTTTCTGAGTCTGCAGATGAGCTGCGAGACAGAGTCAAA
GGAGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGATGCATTACACTGCGAC
ATCGGCAATGCAGCAGAGTTCTACAAAATCTTCCAGGACGAGATAGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGCTGAAGCTCAAACCGGTGATGAGGATGAATGGGAACTACGCCCGCAGGLCTA
ATGACCCAGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGATCTACCTCCAGATGAAGCCTGTGETGGECGCGCCACCTGL
CCTGCCAAAGAGTGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTCGLC
GACCTTCTCTCCTCTACCTTCAAATACAGGTACAACGGTAAAATAAACAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAGATCATAGAGAGAGAAGGATCCATAGGATCCTGTTCC
AGCGAGGGGAACGAGTCAGCGAACAAACTTTCTGTTCCTCCCAGGAAGAGT
>Sillago_sihama
ACCCTTCGAGCCGCAGAGAAGGAGCTTCTCCCTGGTTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACAGCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCACTGGATGAGTCCCCAGCTGACACCATCACTCGACGGTTTCGCTATGATGTA
GCACTGGTGTCAGCACTAAAGGATCTGGCAGGAGGACATCATGGAGGGGCTGAGAGAGAGC
GGGATGGAAGACAGTGCTTGCACCTCGGGCTTCAGTGTCATGATCAAAGAATCCTGTGAC
GGCATGGGAGATGTCAGCGAGAAGCACGGTGGAGGACCAGTTGTTCCGGAGAAGGCTGTA
CGTTTCTCTTTCACCATTATGTCTATATCTGTCCTGGCAGAGGAT -~ -GAGGGGAAAGAG
GTTAACATCTTCACAGAGCCAAAACCAAACTCAGAACTGTCCTGTAACCCCCTTTGCCTG
ACATGTGTGGATGAATCGGATCACAAGACGCTCACGACCGTCCTCTGGCCCATAGTTGCA
GAGCGCAAAGCAATGAAAGAGAGCAGGCTCATCCTGTCCATCGGGGEGCCTTCCTCGLTCC
TTCCGCTTTCACTTCAGGGGAACTGGATATGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGETCCACCTATATCTGCACCCTCTGTGATTCCAGTCGGACAGAGGCC
TCCGAGAACATGGTGCTGCACTCCATCACCCGCAGTCATGAAGAGAACCTGGAGCGTTAC
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGTGGATGAGCTGCGAGATAGAGTCAAA
GGAGTCTCAGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCATTACACTGTGAC
ATTGGCAATGCCACCGAGTTCTACAAAATATTCCAGGACGAGATTGGGGAGATGTACCAA
AAGGTCAACCCCAGCAGGGCAGGACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTARAACCTGTAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAAGAGGCGGTGGAGGTGGTGTGCGAGCTGGTGCCCTCTGAGGAGAGGAGGGAG
GCGCTGAGGGAACTTATGAGGCTCTACCTCCAGATGAAGCCTGETGTGGCGCGCCACCTAC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGTCGCTACAGCTTCAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGGAAGATTACCAATTACCTGCAA
AAGACCCTGGCTCATGTGCCCGAAATCATAGAGAGAGATGAATCCATAGGAGCCTGGGCC
AACGAGGGCTACAAGTCAACCAACAAACGGTTCAGGCGTTTCCGGAAGATG
>Sillago_aeolus
ACCCTTCGAGCCGCAGAGAAGGAGCTTCTCCCTGGTTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACAGCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCACTGGATGAGTCCCCAGCTGACACCATCACTCGACGGTTTCGCTATGATGTA
GCACTGGTGTCAGCACTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGC
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GGGATGGAAGACAGTGCTTGCACCTCGGGCTTTACTGTCTTGAGCAAAAAAACCTGTGAC
ACCGCGGGAGATATCTCCGCGACACACAGGGGGGGACCAGTTGTTCCGGAGAAGGCTGTA
CGTTTCTCTTTCACCATTATGTCTATATCTGTCCTGGCAGAGGAT - - -GAGGGGAAAGAG
GTTAACATCTTCACAGAGCCAAAACCAAACTCAGAACTGTCCTGTAACCCCCTTTGCCTG
ACATTTGTGGATGAATCGGATCACAAGACGCTCACGACCGTCCTCTGGCCCATAGTTGCA
GAGCGCAAAGCAATGAAAGAGAGCAGGCTCATCCTGETCCATCGGEGGCCTTCCTCGCTCC
TTCCGCTTTCACTTCAGGGAAACTGGATATGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATATCTGCACCCTCTGTGATTCCAGTCGGACAGAGGLC
TCCGAGAACATGGTGCTGCACTCCATCACCCGCAGTCATGAAGAGAACCTGGAGCGTTAC
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGTGGATGAGCTGCGAGATAGAGTCAAA
GGAGTCTCAGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCATTACACTGTGAC
ATTGGCAATGCCACCGAGTTCTACAAAATATTCCAGGACGAGATTGGGGAGATGTACCAA
AAGGTCAACCCCAGCAGGGCAGGACGGCGCAGCCGEGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCTGTACTGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAAGAGGCGGTGGAGGTGGTGETGCGAGCTGGETGCCCTCTGAGGAGAGGAGGGAG
GCGCTGAGGGAACTTATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTAC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGTCGCTACAGCTTCAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGGAAGATTACCAATTACCTGCAA
AAGACCCTGGCTCATGTGCCCGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGEGEGLC
AGCGAGGGCAACGAGTCAGCGAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Boopsoidea_inornata
ACTCTCCGAGTGCCAGAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
TCTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACTTCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGGGGACCAGCTGTTCCCGAGAAAGCTGETA
CGCTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGACGAC---GAGGAGAAAGAG
GCTACTATCTTCCCGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCCG
ATGTTTGTGGAACAGTCACACCATGAGACACTCACAGCCACTCTGTGGCCTGTAGTTGCA
GAGCGTAAAGCAATGAAAGAGAGCAGGCTGATCCTATCCATCGGTGGACTTGCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAAATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGGGCGGAGGCG
TCTCAAAACATGGTACTACACTCCGTCACCCGCAATCATGATAAGAACCTGGATGGTTAC
GAAATCTGGGAGACCAACCCTTTTTCTGAGTCCGTAGATGAGCTGCGAGACAAAGTCAAA
GGGGTGTCTGCCAAGCCCTTCATGGAACCCCATCCCACGCTGGATGCGCTGCACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATTTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTCATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCGAGGAGGCCGTGGAGGTGGETGETGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAA
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGETGTGGCGAGCCAGLCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGLC
AGCGAGGGGATCGAGTCGGCAAACAAGCTATTCAGGCGTTTCCGGAAGATG
>Argyrops_spinifer
ACTCTGAGAGCTGTGAGGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAGTGTTGGCATTATTAATGEGCTCTCTGGATCG
GCTTCCTCAGTGGATGACGCCCCGGCTGACACCATCACTCGGCGGETTTCGCTACGATGTG
GCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGETG
CGTTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGACGGC --~GGGGAGGAAGAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCACAACTGTCCTGTAAGCCCCTTTGCCTG
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ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCCATCCTGTGGCCTGTAGTTGCA
GAGCGTAAGGCAATGAAAGAGAGCAGGCTTATCCTATCCATCGGGGGGCTCCCTCGLTTC
TTCCGCTTTCACTTCAGAGGCACCGGATACGATGAGAAGATGGCTGCGCGAGGTAGAGGGC
CTGGAGGCCTCGGGGTCCACCTACGTCTGCACTCTCTGTGACTCCGGCCGGGCGGAGGCG
TCTCAAAACATGGTGCTGCATTCCGTCACCCGCAAGCACGACGAGAACCTGGAACGTTAC
GAAATATGGAGGACCAACCCTTTTTCTGAGTCCGTAGATGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATCGAGACCCATCCCACACTGGATGCGCTACACTGTGAC
ATCGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCCGTAGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCACCTGC
CCGGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCGC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGACGGGTCCATAGGAGCCTGGGCC
AGCGAGGGGAATGAGTCGCCAAACAAACTATTCCGGCETTTCCGGAAGATG
>Diplodus_bermudensis
ACTCTCCGAGCTGCAGAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACGTCTTGCGACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCCTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTTTCTGTCCTGGCAGACAGC -—--GAGGAGACAGAG
GTGACTATCTTTACGGAGCCAAAGCCGAGCTCTGAACTGTCCTGTGAGCCCCTTTGCCTG
ATGGTTGTGGAGGAGTCAGACCACCAGACGCTCACAGCCATGCTGGGGCCTGTAGTAGCA
GAGCGTATAGCAATGAAAGAGAGCAGGCTGATCCTATCTATCGGCGGGCTTGCTCGCTCC
TTCCGGTTCCACTTCGCAGTCGTGAGAGGCGATCAGAGAATGATACGTCGAGATGGCGGECC
CTCGTGGCGTCAGGGTCCACCTATGCTTGCATTCTATGCGACTCCAGTCGAGCGGACTCG
TCTCAAAACATGGTCCTCCACTCCGTCACCCGCAATCAGGACGAGAACAGGGATCGETTAC
GAAATCTGGAGCCCCCACCCTTTTTCCGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGAGTGTCGAACAAGCCCTTCATGGAGACCCATCACACGCTGGACGCGCTGCACTGTGAL
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGACAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTCATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCGAGGAGGCCGTGGAAGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCAGCTGC
CCAGCTAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCCGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Pagellus_erythrinus
ACTCTGCGAGCTGCAGAGAAGGAGCTTCTCCCCGEGGCTTTCACCCGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACGCCCCAGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTTTCTGTCCTGGCAGACGGC ---AAGGAGAAAGAG
GTTACTATCTTCAGAGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCCATCCTGTGGCCTATAGTTGCA
GAGCGTAAGGCAATGAAAGAGAGCAGGCTTATCCTATTCATCGGTGGACTTGCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCGEGETCCACCTATGTCTGCACTCTTTGTGACTCAAGTCGGGCAGAGGCG
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TCTCAAAACATGGTACTGCACTCCATCACTCGCGATCATGACGAGAACCTGGAACGTTAC
GAAATCTGGAGGACCAACCCTTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGAGTCAAA
GGTGTCTCGGCCAAACCCTTCATGGAAACCCATCCCACGCTGGATGCGCTGCACTGETGAC
ATCGCAAGCGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAACAAAATGAAGCTTAAACCGGTCATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCCATGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCALCCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Boops_boops
ACTCTGCGAGCTGCGAGGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAGAAATGTGTCGACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGETG
CGCTTCTCTATCACCATTATGTCTGTTTCTGTCCTGGCAGGCGAC ~--GAGGAGAAAGAG
GTTACTATCTTCACTGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCGTCCTGTGGCCTGTAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTGTCCATCGGTGGACTACCTCGLCTCC
TTCCGCTTTCACTTCAAAGGCACCGGATACGATGAGAAGATGGTGCGCGAGATAGAGGGC
CTGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGGCAGAAGCG
TCTCAAAACATGGTACTCCACTCCATCACCCGCAATCATGACGAGAGCCTGGAACGTTAC
GAAATATGGAGGACCAACCCTTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGAGTCAAA
GGGATCTCGGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCGCTGCACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGGTGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCCGTGGAGGTTGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCACCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Cheimerius_nufar )
ACTCTGAGCACTATGAGGGAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGTCAGCCA
GCTCTCAGGAATGTGTCTACGTCTTGCGATGETTGGCTTTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACACCCCGGCTGACACCATCACTCGACGGETTTCGCTATGATGTG
GCTCTGGTGETCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGETG
CGCTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGGCGGG——~-GGGGAGGAAGAG
GTTACTATCTTTACTGAGCCAAAACCAAACTCAGAACTGTCCTGTAAGCCCCTTTGLCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTTATCCTATCCATGGGTGGACTCCCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGCGAGATAGAGGGC
CTCGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGCGACTCCACTCGGGCGGAGGLC
TCTCAAAACATGGTGCTGCACTCCGTCACCCGCAATCATGACGAGAACCTGGAACGTTAC
GAAATATGGAGGACCAACCCCTTTTCTGAGTCCGTAGATGAGCTGCGGGACAGAGTCAAA
GGGGTTTCGGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCACTTCACTGCGAC
ATTGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTTCCAG
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AGGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAAGTGAAGCTTAAACCGGTCATGCGGATGAACGGGAACTACGCCCGCAAGCTA
ATGACCCAGGAGGCCGTGGAGGCTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGCCTCTACCTCCAGATGAAGCCTGTGTGGCGAGCCALCCTGC
CCGGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAAACCTTGGCCCATGTGCCCGAAATCATAGAGAGAGACCGATCCATAGGAGCCTGGGELCC
ATCGAGAGGAATGAGTTGCCAAACAAACTATTCAGGCATTTCCAGAAGATG
>Pagrus_caeruleostictus
CAGATGCGTATTGCGGACAAGGATCTTCTCCACAGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACGCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGTGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTGTCTGTCCTGGCAGACAGC-~--AAGGAGAAAGAG
GTTACTATTTTCACTGAGCCAAAACCGAAGACTGAACTGTCCTGTAAGCCCCTCTGCCGG
ATGTGGGTGGATGAGTCAGACCATGACACGCTCACAGCCATCATGTGGETCTATAGTTGCA
GAGGGTAGGGCAGTGATAGAGAGAAGGCTGATCCTATCCATCGGTGGGCTTCCTCGLTCG
TTCCGCTTGCACTTCATACGCACCGGATACGATGATAAGATAGTGCGTGAGATGAAAGGC
CTGGAGGACTCTGATTCCACGTACGTCTGCACTCTGTGTGACTCCETTCGGGCGGAGGCGE
TCTCAGAACATTGTACTCCACTCCATCCCTAGCAAGCGGGAAGAGAGCATGGATCGTAAC
GCTATAGGGAGGACCAACCCCTTTTCTGTGTCTTTATATGATCTGCGAGACTTAGTCGGA
GAGGTGTCAGCCAACACGTTCATGACGGACCATCACACGCAGGATGCGCTGCTTTATGETC
ATCAGCATCGCCAATTATTTCTACAAAGTCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGGGAGGAACGGCGCAGGETGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTCATGAGGGTGAAGGGGCACTATTCACGCAAGATA
ATGACCCAGGAGCCCATGGAGGTGGTGTGCGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTGTACCTCCAGATGAAGCCCGTGTGGCGAGCCACCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCQTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTATCCGAGCAATC
>Lagodon_rhomboides
ACTCTCCGAGCCACAGAGAAGGAGCTTCTCCCCGGCTTCCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCGACGTCTTGCGATGTCGGCATTATTAATGGGCTCTCTGGATGG
TCCTCCTCGCTGGATGAGACCCCGGCTGACACCATCACTCGGCGEGCTTTCGCTATGATGETG
GCGCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGGGAGAAC
GGGATGGAAGACAGCGCCTGCACCTCAGGCTTCAGAGTAATGATCAAGGAATCCTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGECTGETTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCGTCATGTCTGTTTCTGTCCTGGCAGACGGC - -~-GAGGAGAAAGAG
GTTACTATCTTCACGGAGCCAAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTCGTGGACGAGTCAGACCACGAGACGCTCACAGCCTCCCTGTGGCCCATCGTTGCA
GAGCGTAGGGCGATGAAAGAGAGCCGGCTGATCCTGETCCATCGGCGGACTCGCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGACGAGAAGATGGTGCGCGAGATGGAGGGC
CTCGAGGCCTCGGGGETCCACCTACGTCTGCACTCTTTGCGACTCCACTCGGGCGGAGGCG
TCCGAAAACATGGEGTGCTGCACTCCGTCACCCGCGATCACGACGAGAACCTGGAGCGTTALC
GAAATCTGGAGGACCAACCCTTTCTCTGAGTCCGTCCACCACGTCGCCACGACAGAGTCAAA
GGGGTCTCGGCCAAGCCCTTCATGGAGACCCACCCCACGCTGGACGCGCTGCACTGCGAC
ATCGGCAACGCCACCGAGTTCTACCAAATCTTCCAGGATGAGATCGGGGAGGTGTTTCAG
AGGCCCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTCGACAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGETCATGAGGATGAACGGGAACTACGCCCGCAAGCTA
ATGACCGAGGAGGCTGTGGAGGTGGTGTGCGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGETGGCGAGCCACCTGC
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CCGGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTCGCT
GACCTCCTCTCCTCCACCTTCAAGTACAGGTACAACGGGAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCCGAGATCATCGAGAGGGACGGATCCATCGGAGCCTGGGLC
AGCGAGGGGAACGAGTCGGCGAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Pagrus_pagrus
ACTCTGAGCACGATGAGGGCGGAGCTTCACCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCGATGTTGGCTTTATTAATGGGCTCTCTGGATGG
ACTTCCTCCGAGGATGACGTCCCGGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGATGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTCCCCGAGAAGGCTGETA
CGTTTCTCTTTCACCATTATGTCTGTTTCTGTCCTGGCAGACGGC -~ -GAGGAGAAAGAG
GTTACTATCTTCACAGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCCATCCTGTGGCCTATAGTTGCA
GAGCGTAAGGCAATGAAAAAGAGCAGGCTTATCCTATCCATCGGTGGACTCGCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGACGAGAAGATGGTGCGCGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCACTCTCTGCGACTCCAGTCGGGCGGAGGCG
TCTCAAAACATGGTGCTGCACTCCGTCACCCGCAATCACGACGAGAACCTGGAACGTTAC
GAAATCTGGAGGACCAACCCCTTTTCTGAGTCCGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCGGCCAAGCCCTTCATCGAGACCCATCCCACGCTGGACGCGCTGCACTGCGALC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCGGCCCTCGACAAACAGCTG
CGGAAGAAAATGAAGCTTAAACCGGTCATGCGGATGAACGCGAACTACGCCCGCAAGCTA
ATTACCGAGGAGGCCGTGGAGGTGGETGTGTGAGCTGGTGCCCTCGGAGGAGAGCGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGETGTGGCGAGCCAGCTGC
CCGGCCAGGGAGTGCCCCGACCAGCTGETGCCGCTACAGCTTCAACTCCCAGCGGTTCGLC
GACCTCCTCTCTTCCACCTTCAAGTACAGGTACAACGGAAAGATAACCAACTACCTGCGC
AAAACGCTGGCCCACGTCCCCGAAATCATAGAGAGAGACGGATCCATCGGCGCCTGGGLCC
AGCGAGGGGAATGAGTCGCCGAACAAACTATTCATGCTCTTCCGGAAGATG
>Sarpa_salpa ‘
ACTCTGCGAGCTGCGAGGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAGAAATGTGTCGACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAAAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTITCTGTCCTGGCAGGCGAC - --GAGGAGAAAGAG
GTTACTATCTTCACGGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCGTCCTGGGGCCTGTAGTTGCA
GAGCGTAGTGCAATGAAAGAGAGCAGGCTCATCCTGTCCATCGGTGGACTACCTCGCTCC
TTCCGCTTTCACTTCAAAAGCACCGGATACGATGAGAAGATGGETGCGCGAGATAGAGGGC
CTGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGGCAGAAGCG
TCTCAAAACATGGTACTCCACTCCATCACCCGCAATCATGACGAGAGCCTGGAACGTTAC
GAAATATGGAGGACCAACCCTTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGAGTCAAA
GAGGTCTCGGCCAAACCCTTCATGGAGACCCATCCCACGCTGGATGCGCTGCACTGTGAC
ATCAGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCGGCCCTCGATAAACAGCTG
AGGAAGAAGGTGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCCGTGGAGGTTGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGETGTGGCGAGCCACCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCTGAAATCATAGAGAGAAGCGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
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>Pagrus_auriga
CAGATGCGAGATGCACAGAAGGAGCTTCTCCCCGEGGCTTTCACCCGTTTGAATGGCATCCA
CCTCTCAAGAATGTGTCTACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACGCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTTTCTGTCCTGGCAGACGGC ---AAGGAGAAAGAG
GTTACTATCTTCACAGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCCATCCTGTGGCCTATAGTTGCA
GAGCGTAAGGCAGTGAAAGAGAGCAGGCTTATTCTATTCATCGGGEGGGCTTGCTCGLTCC
TTCCGCTTTCACTTCAAAGGCACCGGATACGATACCAAGATAGTGCGTGAGATGAAAGGC
CTGGAGGCCTCTGAGTCCACGTACGTCTGCACTCTGCGTGACTCCGTTCAGATGAGAGGG
CCTCAGAACATGGTACTCCACTCCATCACTAGCAAGCGGGAAGAGAGCATGGATCGTTAC
GCTATAGGGAGGACCAACCCTTTTTCTGTGTCTTTATGTGATCTGCGAGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATCGAGACCCATCCCACGCTGGATGCGCTGCACTATGAC
ATCGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGAGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAACAAAATGAAGCTTAATCCGGTCATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCCATGGAAGCGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCACCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCGC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGLCC
AGCAGGAGGAGTGAGTCGCCAAACAAACTGTTCAGGCGTCTCCGAGCAATG
>Lithognathus_mormyrus
ACTCTCCGAGCTGCGAGGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACGTCTTGCGATGTTGGCATTATTAATGGACTCTCTGGATGG
GCTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGETG
GCACTGGTGTCTGCGTTGACGGATCTAAAGGAGGATCTCATGGAAGGACTGAGAGGAAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAGGGAATCTTGTGTC
GGCATGGGAGATGTCAGCGAGAAGCACGGETGEGGAGACCAGCTGTTCCTGAAAGGGCTGETG
CGCTTCTTCTTCACCATTATGTCTGTTTCTGTCCTGGCAGACAGCGAGGAGGACAAGATT
AACGACTTTACGGAGCCAAAGCCAAGCTCAGAGCTGTCCTGTGAGACCCTTTGCCTGGTG
TTTGTCGATGAGTCAGTCCACCAGACACTCACAGCTACTCTGGGGCCTTTCTGGGCAGAG
CGTAACTCAATTAAAGAGAGCAGGCTGGTCCTATCTATCAGAGGACTCGGTAGATCCTCC
CGCTTTCACTTCGCAGGCACGGGATACGATGAGAGAATGATACGTGAGATGGAGGGCCTC
GAGGCCTCAGAGTCCGTCTACGTCTTCACTGCTGGCGACTGCAGTGGAGGCGATCGTTCT
CAGAACATGGCACTCCATTGGATCCACAGCAAGCGGGACCATAGCATGAACGGETATCGAA
ATAGGGACGACCCACCCCTTTTCTGTGTTCGTAGATTACCTGCCAGACAGAGACAAAGGG
ATGTCGGACAAGATCTTCATGGAGAATCATCCCATGATGGATGCTCTCCACTGTGACATC
AACATCGGCAATGAGTTCTACAAAATCCTCCATGATGAGATCGAGGTGGTGCTCCAGAGC
CTCCACCCCAGCCGGGAGGATCGGCGCGGCTTGAGGGCAGCCCTCGATAAACAGGTGAGG
AAGAAAATGAATCTTAAACCGGTCATGAGGATGAATGGGAACTATGCCCGCAGGCTAATG
ACCGAGGAGGCCGTGGAGGTGGTGTGETGAGCTGGETGCCCTCAGAGGAGAGGAGGGAGGCC
CTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCETETGGCGAGCCAGCTGCCCT
GCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCTGAC
CTCCTCTCCTCCACCTTCAAATATAGGTACAACCGAAAGATAACCAATTACCTGCACAAG
ACCCTGGCCCATGTCCCCGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGCCAGC
GAGGGGAACGAGTCAGCAAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Calamus_calamus
ACTCTCCGAGCTACAGAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCGACGTCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
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GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGGGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGTC
CGCTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGACGGC---GAGGAGAAAGAG
GTTACTATCTTCACCGAGCCAAAGCCAAACTCAGAAATGTCCTGTAAGCTCATGTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCCATTCTGTGGCCTATAGTTGCA
GAGCGTAAGGCAATGAAAGAGAGCAGGCTGATCCTGTCCATCGGTGGACTTGCCCGLTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGATGAGAAGATGGETGCGTGAGATGGAGGGC
CTCGAGGCCTCGGGCTCCACCTATGETCTGCACTCTTTGCGACTCCAGTCGGGCGGAGGCG
TCTCAAAACATGGTGCTGCACTCCGTCACCCGCAATCACGACGAGAACCTGGAACGTTAC
GAAATCTGGAGGACCAACCCCTTTTCTGAGTCCGTAGAGGAGCTGCGAGACAGAGTCAAA
GGGGTCTCGGCCAGCCCCTTCATGGAGACCCCACCCCCGCTGGATGCGCTGCACTGTGAC
ATCGGCAACGCCACTGAGTTGTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
GGGGCCAACCCCAGCCGCGAGGAGCGGCGCAGCTGGAGGGCAGCCCTCGACAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTCATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCGAAGAGGCCGTAGAGGTGGTGTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCALCCTGEL
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Sparus_aurata
ACGCTGCGGGCTGCGGAAAAGGAGCTCCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACGTCTTGCGACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCCTCCTCGGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAGTCGETGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGCTGTTCCTGAGAAGGCTGTG
CGCTTCTCTTTCACCATTATGTCTGTCTCTGTCCTGGCAGACGGG—-~-GAGGAGAAAGAG
GTCGCTATCTTCACGGAGCCAAAGCCGAACTCAGAGCTGTCCTGTAAGCCCCTCTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCCATCCTGTGGCCTGETAGTGGCA
GAGCGTAAAGCAATGAAGGAGAGCAGGCTGATCCTGETCCATCGGCGGALCTCGCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACCGGATACGATGAGAAGATGGTGCGGGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCACGCTTTGTGACTCCAGTCGGGCGGAGGLCC
TCTGAAAACATGGTACTGCACTCCGTCACGCGCAATCACGACGAGAACCTGGAACGCTAC
GAAATCTGGAGGACCAACCCCTTTTCTGAGTCCGTCGATGAGCTGCGCGACAGAGTCAAA
GGGGTGTCGGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCGCTGCACTGETGALC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTT
AGGAAGAAAATGAAGCTTAAACCGGTCATGAGGATGAATGGGAACTACGCCCGCAAGCTA
ATGACCGAGGAGGCCGTGGAGGTGGTGETGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGETGTGGCGAGCCAGLTGC
CCGGCCAAAGAGTGCCCCGACCAGCTETGCCGCTACAGCTTCAACTCCCAGCGLTTCGCT
GAACTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAACTACCTGCAC
AAAACCCTGGCCCACGTCCCCGAAATCATCGAGAGAGACGGATCCATCGGCGLCTGGELC
AGCGAGGGGAACGAGTCGGCGAACAAGCTGTTCAGGCGETTTCCGAAAGATG
>Virididentex_acromegalus
ACTCTGAGCGCTATGAGGCAGGAGCCTCTCCCTGGCTTTCACCGGTTTGAATGTCAGCCA
GCTCTCAGGAATGTGTCTACGTCTTGCCATGTTGGCTTTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACACCCCGGCTGACACCATCACTCGACGGTTTCGCTATGATGTG
GCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGTGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGACGGG---GAGGAGAAAGAG
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GTTACTATCTTTACTGAGCCAAAACCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTTATCCTATCCCTGGGETGGACTTCCTCGLCTCC
TTCCGCTTTCACTTTAGAGGCACGGGATATGATGAGAAGATGGTGCGGGAGATGGAAGGC
CTTGAGGCCTCGGGGTCCACCTATGTCTGCACTCTTTGTGACTTCACTCGGGCAGAGGCC
TCTCAAAACATGGETGCTACACTCCATCACCCGCAATCATGACGAGAACCTGGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTTTCGGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCGCTTCACTGCGAC
ATTGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTTCCAG
DAAGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTCATGCGGATGAACGGGAACTACGCCCGCAAGCTA
ATGACCCAGGAGGCCGTGGAGGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGAGCCACCTGC
CCGGCCAAGGAGTGCCCCGACCAGCTGETGCCGCTACAGCTTTAACTCCCAGCGCTTCGLC
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAAACCTTGGCCCATGTCCCCAAAATCATAGAGAGAGGCCGATCCATAGGAGCCTGGGCC
ATCGAGAGGAATGAGTTGCCAAACAAACTATTCACGCATTTCCAGAAGATG
>Rhabdosargus_holubi
ACTCTGAGAGCTGCAGAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACGTCTTGCGACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGAGACCCTGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGCGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGCTTCTCTTTCACCATTATGTCTGTCTCTGTCCTGGCAGAAGGC---GAGGAGAAAGAG
GTTGCTATCTTCACGGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTCTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACCGCCATCCTGTGGCCTATAGTGGCA
GAGCGTAAAGCGATGAAGGAGAGCCAGCTGATCCTGTCCATCGGCGGACTTGCTCGLTCC
TTCCGCTTCCACTTCAGAAGCACCGGATACGATGAGAAGATGGTGCGETGAGATGGAAGGC
CTCGAGGCCTCCGGGTCCACCTACGTCTGCACTCTTTGTGACTCCAGTCGGGCGGAAGCC
TCTCAAAACATGGTACTGCACTCCGTCACGGGCAATCATGACGAGAACCTGGAACGTTAC
GAAATATTGGAGGCCAACCCTTTTTCTGAGTCCGTCGATGAGTTGCGAGACAGATTCAAA
GGGGTGTCGGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCACTGCACTGETGAC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGETTCCAG
AGGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTCATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCGAGGAGGCCGETGGAGGTGGETGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCAGCTGC
CCGGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGCT
GAACTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCACGTCCCCGAAATCATCGAGAGAGACGGATCCATCGGAGCCTGGGCT
AGCGAGGGGAACGAGTCGGCAAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Pagrus_pagrus
AGTCAGAACATGATGAGGGATACGCTTCACCCTGGCTTTCACCGGTTTGAGTGGCAGCCT
GCTCTCAAGAATGTGTCGACGTCTTGCGACGTCGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCGCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCGGGCTTCAGAGTCATGATCAAGGAGTCTTGCGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCGGTG
CGCTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGACGGC - -~-GAGGAGAAAGAG
GTTACCATCTTCACGGAGCCAAAGCCGAACTCAGAAATGETCCTGTAAGCCCCTGETGCCTG
ATGTTCGTGGACGAGTCAGACCATGAGACGCTCACGGCCATCCTGTGGCCTGTAGTTGCA
GAGCGCAAGGCAATGAAAGAGAGCAGGCTGATCCTATCCATCGGTGGACTCGCTCGCTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGACGAGAAGATCGTGCGCGAGATGGAGGGC
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CTCGAGGCCTCGGGGTCCACCTACGTCTGCACTCTCTGCGACTCCAGTCGGGCGGAGGCG
TCTCAAAACATGGTGCTGCACTCCGTCACCCGCAATCACGACGAGAACCTGGAACGTTAC
GAAATCTGGAGGACCAACCCCTTTTCTGAGTCCGCAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCGGCCAAGCCCTTCATCGAGACCCATCCCACGCTGGACGCGCTGCACTGCGAC
ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCGGCCCTCGACAAACAGCTG
CGGAAGAAAATGAAGCTTAAACCGGTCATGCGGATGAACGGGAACTACGCCCGCAAGCTA
ATGACCGAGGAGGCCGTGGAGGTGGTGTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGETGTGGCGAGCCAGCTGC
CCGGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGGTTCGCC
GACCTCCTCTCCTCCACCTTCAAGTACAGGTACAACGGAAAGATAACCAACTACCTGCGC
AAAACGCTGGCCCACGTCCCCGAAATCATAGAGAGAGACGGATCCATCGGCGCCTGGGLC
AGCGAGGGGAATGAGTCGCCGAACAAACTATTCATGCTCTTCCGGAAGATG
>0blada_melanura
ACTCTGAGCCTTGCGGACAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCACCCA
GCTCTCAGGAATGTGTCTACATCTTGCGATGTTGACATTGTTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACACCCCGGCTGACACCATCACTCGACGCTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGETG
CGCTTCTCTTTCACCATTATGTCTGTCTCTGTCCTGGCAGGCGAC ---AGGGAGGAAAAG
GTTACCATCTTCACGGAGCCAAAGCCGAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCGTCCTGTGGCCTGTAGTTGCA
GAGCGTAATGCAATGACAGAGAGCAGGCTCATTCTGTCCATCGGGGGACTACCTCGCTCC
TTCCGCTTTCACTTCAAAGGCACCGGATACGATGAGAAGATGGETGCGCGAGGTAGAGGGLC
CTGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCCGGCAGAGGCG
TCTCAGAACATGGTGCTACACTCCATCACTCGCAATCAGGACGAGAGCCTGGATCGTTAC
GATATATGGAGGACCAACCCCTTTTCTGAGTCCTTAGATGAGCTGCGAGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCACTGCACTGTGAC
ATCGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGCCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGACCATGGAGGETTGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCACCTGC
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGACGGATCCATAGGAGCCTGEGGLC
AGCGAGAGGAACGAGTCGCCAAACAAACTATTCAGGCGTTTCCGAGCAATG
>Stenotomus_chrysops
ACTCTGAGCGTAAGAAGGAAGGAGCTTCTCCCGGGCTCACGCCGGETTTGAGTGGCAGCCA
GCTCTCAAGAATGTGTCGACGTCTTGCGACGAGGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCCTTGGATGAGACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCGCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCGGGCTTCAGAGTCATGATCAAGGAGTCCTGTGAC
GGCATGGGCGATGTCCGCCAGAAGCACGGCGGEAGGACCAGCTGTTCCTGAGAAGGCCGETG
CGCTTCTCTTTCACCETGATGTCTGTTTCTCTCCTGGCAGACGGT - - -GAGGAGAAAGAG
- GTTACCATCTTCACGGAGCCCAAGCCGAACTCAGAAATGTCCTGTAAGCCCCTGTGCCTG
ATGTTCGTGGACGAGTCAGACCATGAGACGCTCACGGCCATCCTGTGGCCTGTATTTGCA
GAGCGCAAGGCAATGAAAGAGAGCAGGCTGATCCTGTCCATCGGTGGACTCGCTCGCTCC
TTCCGCTTTCACTTCAAAGGCACCGGATTCAACCAGAAAATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCGGGGTCCACCTACGTCTGCCCTCTGTGCGACTCCGGTCGGGGGGAGGCG
TCTCAAAACATGGTGCTGCCCTCCGTCCCCCGCAATCACGACGAGAACCTGGAACGTTAC
GAAATCTGGAGGACCAACCCCTTTTTCGAACCCGCAGATGAGCTTCGAGACCAAGTCAAA
GGGGTCTCGGCCAAGCCCTTCAAGGAGACCCATCCCACGCTGGACGCGCTGCATTGGGAC
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ATCGGCAACGCCACCGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTCGACAAACAGTTG
CGGAAGAAAATGAAGCTTAAACCGGTCATGCGGATGAACGGGAACTACGCCCGCAAGCTA
ATGACCGAGGAGGCCGTAGAGGTAGTGTGTGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCETGTGGCGAGCCAGLCTGC
CCGGCCAAAGAGTGCCCCGACCAGCTGTGGCGATACAGATTCATCTCCCAGCGGTGGGGA
GACCTCCTCTCCTCCCCCTTCAAGTACAGGTACAATGGAAAGATAACCAATTACCTGCGC
AAGACGCTGGCCCACGTCCCCGAAATCATACAGAGAGACGGCCCCATCGGLGLCTGGGLL
AGCGAGGGGAATGAGTCGCCGGACAAACTATTCATGCTCTTCCGGAACATG
>Chrysoblephus_anglicus
ACTCTCCGAGCTGCAGAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCGACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGAGACCCCGGCTGACACCATCACTCGGCGETTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGCTGTTCCCGAGAAGGCTGTG
CGCTTCTCTTTCACCGTTATGTCTGTTTCTGTCCTGGCAGGCGAC---GAGGAGAAAGAG
GTTACTATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCCATCCTGTGGCCTATAGTTGCA
GAGCGTAAGGCAATGAAAGAGAGCAGGCTTATCCTGTCCATCGGTGGACTCGLTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACCGGATACGATGAGAAGATGEGCTGCGCGAGGTAGAGGGC
CTGGAGGCCTCGGGGTCCACCTATGTCTGCACTCTTTGCGACTCCAGTCGGGCGGAGGLC
TCTCAAAACATGGTGCTGCACTCCATCACCCGCAATCAGGACGAGAACCTGGATCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCCGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCGCTACACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTTCCAG
AGGGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCCGTAGAGGTGGTCTGETGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCACCTGL
CCAGCCAAAGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGEGEGLC
AGCGAGGAGAACGAGTCGGCAAACAAACTATTCAGGCGTTTCCGAAAGATG
>Pachymetopon_grande
ACTCTGAGCGTTGCGGACAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTGCGATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACACCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGACGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGAGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCCGAGAAGGCTGTG
CGCTTCTCTATCACCATTATGTCTGTCTCTGTCCTGGCAGGCGAG- - -~AGGGAGGAAAAG
GTTACCATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCGTCCTGTGGCCTGTAGTTGCA
GAGCGTAATGCAATGACAGAGAGCAGGCTCATTCTGTCCATTGGTGGACTACCTCGCTCC
TTCCGCTTTCACTTCAAAGGCACCGGATACGATGAGAAGATGGTGCGCGAGGTAGAGGGC
CTGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCC
TCTCAGAACATGGTGCTCCACTCCATCACTCGCAATCAGGAACAGAACCTGGATCGTTAC
GATATATGGAGAACCAACCCCTTTTCTGAGTCCGTAGATGATCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCATCCCACACTGGATGCGCTGCACTGTGAC
ATCGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGETTCCAG
AGGCTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAAGCTA
ATGACCCAGGAGGCCGTGGAGGTTGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
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GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGAGCCACCTGC
CCTGCCAAGGAGTGCCCCGACCAGCTGETGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGACGGATCCATCGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTGTTCAGGCGTTTCCGGGCAATG
>Mesopristes_argenteus
ACTCTGCGAGCTGCAGAGAAGGAGCTGCTCCCTGGCTTCCACCAATTTGAATGGCAGCCA
GCCCTCAAGAATGTGTCTGCATCTTGCAATGTTCGCATTTTTAATGGGTTGGCTGGATGG
GCTTCCTCGGTGGACGACTCCACAGCTGACACCATCACTCGGCGGTTTCGTTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGCGAGAGAGC
GGGATGGAAGACAGTGCTTGTACCTCAGGCTTCAGTGTCTTGATCAAAGAATCGTGTGAC
GGCATGGGTGATGTCAGTGAAAAGCATGGTGGAGGACCACTTGTTCCTGAGAAAGCTGTG
CGGTTCTCTTTCACTATTATGTCTGTCACTGTCATGGCAGACGAG-~-~-GAGGAGGAAGAG
GTTACCATCTTCTCTGAGCCAAAGCCGAACTCAGAGCTGTCCTGCAAGCCCCTCTGCCTG
ACGTTTGTGGATGAGTCAGACCACGAGACACTCACTGCTGTCCTGGGGCCGATAGCTGCG
GAGCGTGATGCAATGAAAGAGAGCAGGCTCATCCTATCCATTGGCGGGTTAGCTCGCTCC
TTCCGCTTCCACTTTAGGGGCACGGGATATGATGCGAGAAGATGCGTTCGCGAGATGGAGGGC
CTTGAGGCTTCAGGATCCACCCATATCTGCACTCTCTGTGACTCCAGTCGGTCAGAGGCC
TCTCAAAACATGGTGCTACACTCCATCACTCGCAGTCATGAGGAGAACCTAGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGAGGAGTTGCGGGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCTTGGAGACCCATCCCACACTCGATGCATTGCACTGTGAC
ATCGGCAATGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATTGGGGAGGTGTACAAA
AAGGTCAACCCAAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAGATGAAGCTTAAACCAGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCATGGAGGCTGTGGAGCTGGETGTGTGAGCTGGTGCCCTCAGAGGAAAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTTCAGATGAAGCCTGTGTGGCGTGCCACCTTC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAGTATAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATTGGAGCCTGGGCC
AGYGAGGGGAACGAGTCAGCAAACAAACTAT I T~ ~ = m e e — — o — —
>Terapon_theraps
ACCCTGCGAGCTGCAGAGAAGGAGCTGCTTCCTGGCTTTCACCAATTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTTTTAATGGGCTGGCTGGATGG
GCTTCCTCGGTGGATGACTCCACAGCTGACACCATCACTCGGCGGTTTCGTTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGCGAGAAAGC
GGGATGGAAGACAGTGCTTGTACCTTGGGCTTCAGTGTCCTGATCAAGGAATCGTGTGAT
GGCATGGGCGATGTCAGTGAAAAGCATGGTGGAGGACCACTTGTTCCYGAGAAAGCTGTG
CGGTTCTCTTTCACTATTATGTCTGTCACTGTCCTGGCAGATGAG---GAGGAGAAAGAG
GTTACCATCTTCTCTGAGCCAAAGCCAAACTCAGAGCTGTCCTGCAAGCCCCTCTGTCTG
ACGTTTGTGGATGAGTCAGACCATGAGACACTCACTGCTGETCCTGGGEGCCGATAGCTGCG
GAGCGTGATGCAATGAAAGAGAGCAGGCTCATCCTATCCATTGGCGGGCTAGCTCGCTCC
TTCCGCTTCCACTTTAGGGGCACGGGATATGATGAGAAGATGGCTTCGCGAGATGGAGGGC
CTTGAGGCTTCAGGATCCACCCATRTTTGCACTCTCTGTGACTCCAGTCGGTCAGAGGCC
TCTCAAAACATGGTGCTACACTCCATTACTCGCAGTCATGAGGAGAACCTAGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGCAGAGGAGTTGCGGGACAGAGTTAAA
GGAGTCTCTGCCAAGCCCTTCTTGGAGACCCATCCCACGCTCGATGCGTTGCACTGCGAC
ATTGGCAATGCCACCGAGTTCTACAAAATCTTCCAGGATGAGATTGGAGAAGTGTACAAA
AAGGCCAACCCAAGCCGGGAGGAACGGCGCAGCTGCGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAGGTGAAGCTTAAACCTGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCATGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTACCCTCAGAGGAGAGGAGGGAA
GCCCTGAGGGAGCTTATGAGGCTCTACCTTCAGATGAAGCCTGTGTGGCGCGCCACCTTC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAGTATAGGTACAACGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
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AGCGAGGGGAACGAGTCAGCAAACAAACTATT T~ ——~=——m e m - — =
>Toxotes_lorentzi
ACCCTCCGAGCTGCTGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATCATTAATGGGCTCTCTGGGTGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATAAGTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCGTGGAGGGGCTGCCAGAGAAT
GGGATGGAAGACAGCACTTGCACCTCAGGCTTTAGTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTG
CGTTTCTCTTTCACTGTGATGTCTATCTCTGTCGTGGCAGATGAT - ~-~-AAGGAGGAGAAG
GTTACAATCTTCACTGAGCCAAAGCCAAACTCAGAGCTCTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCTETCCTGGGGCCTATAGTTGCA
GAGCGTGACGCAATGAAAGAGAGCAGGCTCATCCTATCCATTGGCGGCCTGGCCCGLTCC
TTCCGCTTCCACTTCAGAGGCACTGGATATGATGAGAAGATGGETGCGAGAGATGGAAGGC
CTGGAGTCCTCAGGGTCCACATATGTCTGCACTCTGTGTGATGCCAGTCGGGCAGAAGCC
TCTCAAAACATGGTGCTACACTCCATCACCCGCCGTCATGAAGAGAACCTTGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGETAGATGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACAATGGATGCACTACACTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAAACCCAGCCGAGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAAGAGGCTGTCGAGGTTGTCTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGCATCTACATCCAGATGAAGCCTGTGTGGCGAGCAACCTGC
CCTGCCAAGGAGTGCCCTGACCAGTTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTTCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACTAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTCTTCAGGCGTTTCCGGAAGATG
>Toxotes_chatareus
ACCCTCCGAGCTGCTGAGAAAGGGCTTCTCCCTGGCTTTCCCCACTCTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATCATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACTCCCCAGCTGACACCATAAGTCGGCGGTTTCGCTATGATGTG
GCACTGGCGTCAGCATTAAAGGATCTGGAGGAGGACATCGTGGAGGGGCTGCCAGAGAAT
GGGATGGAAGACAGCACTTGCACCTCAGGCTTTAGTGTCATGATCAAGGAATGETTGTGAT
GGCATGGGGGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGETTCCCGAGAAGGCTGTA
CGTTTCTCTTTCACTGTGATGTCTATCTCTGTTGTGGCAGATGAT -~ -AAGGAGGAGAAG
GTTACAATCTTCACTGAGCCAAAGCCAAACTCAGAGCTGETCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACGCTCACAGCTGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCTATTGGCGGCCTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACTGGATATGATGAGAAGATGGTGCGAGAGATGGAAGGC
CTGGAGTCCTCGGGGTCCACATATATCTGCACTCTGTGCGATGCCAGTCGGGCAGAAGCC
TCTCAAAACATGGTGCTACACTCCATCACCCGCTGTCATGAAGAGAACCTTGAACGTTAT
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCCTCATGGAGACCCATCCCATGCTAGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTCTATCAG
AAGGTCAACCCCAGCCGAGAGGAACGGCGCAACTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGECAGGCTA
ATGACCCAAGAGGCTGTCGAGGTTGTCTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGCATCTACATCCAGATGAAGCCTETGTGGCGAGCAACCTGC
CCTGCCAAGGAGTGCCCTGACCAGTTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTTCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACTAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTCTTCAGGCGTTTCCGGAAGATG
>Makaira_nigricans
CCCCCTCGAGCAGCAGAGAAAGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTTAAGAATGTGTCCACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
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GCCTCCTCAGTGGATGACTATCCTGCTGACACCATCACTCGCCGGTTTCGCTATGATGTG
GCGCTGGTGTCGGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCGGGCTTTACTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCCCCTGTTCCTGAGAAAGCTGTG
CGTTTTTCTTTCACTGTTATGTCAGTCTCTGTCCTAGCAGACAAT-~-~-AAGG--~-AGGAG
GTTACCATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTAGCCTG
ATGTTTATTGATGAGTCAGACCATGAGATGCTCACAGCTATCCTGGGGCCTATAGTCGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTGTCTGTGGGTGGCCTGCCTCETTCC
TTCCGCTTCCACTTCAGAGGCACAGGATACGATGAGAAGATGGTGCGAGAGATGGAAGGC
CTGGAGTCCTCGGGTTCCACATACATCTGCACTCTGTGTGACTCCAGTCGTGCAGAGGLCC
TCTCAAAACATGGTGCTACACTCCATCACTCGCTGTCATGTAGAGAACCTGGAACGTTAC
GAAATATGGAGAACCAACCCCTTCTCCGAGTCTGTAGAGGAGCTGAGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCATTCATGGAGACCCAGCCCATGCTGGATGCATTGCACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGAGCAGCCCTGGATAAACAGCTG
AGGAAGAAGCTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAAGCTGTGGAGGTGGETGETGETCAGCTGGEGTGCCTTCAGAAGAGAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGCTCTACCTCCAGATGAGGCCTGETETGGCGCACCALCCTGC
CCAGCCAAGGAATGCCCTGACCAGCTGTGCCGCTACAGTTTTAACTCCCAGCGCTTTGCC
GACATCCTCTCCTCTACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTTCAC
AAGACCCTAGCACACGTGCCTGAAATCATAGAGCGAGATGGATCCATAGGAGCCTGGEGLCC
AGTGAGGGGAACGAGTCCGCAAACAAACTGTTTAGGCGTTTCCGAAGAATG
>Rastrelliger_brachysoma
AGCTTGCGAACGGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACTCACCACCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGACCTGGAAGAGGACATCATGGAGGGGCTGAGACGCTAT
GAGATGGAAGACAGTGCTTGCACCACAGGCTTCAGTGTTTTGATCAAAGAATCTTGTGAT
GGAATGGGCGATGTCAGTGAAAAGCATGGGGGAGGACCAGTTGTITCCTGAGAAGGCTGTA
CGTTTCTCTTTTACTATTATGTCTGTCTCTGTGCTAGCAGATGAG-~-AAGGAGGAAGCG
GTTACTATCTTCACAGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAAACCATGAGACTGTCACACCTCTCCTGGGGCCTATAGTTGCA
GAGCGCAATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATCGGTGGCCTGGCTCGGETCC
TTCCGCTTCCACTTTAGAGGTACGGGATATGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTAGAGGCCTCAGGGTCAAGCTATGTATGCACTTTGTGTGATACCAGTCGGGCAGAAGCA
TCTGAAAACATGGTGCTACACTCCATCACCCGCTGCCATGAGGAGAACCTTGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCAGGAGAGGAACTGCGGGACAGAGTGAAA
GGGGETCTCCGCCAAGCCCTTCATGGAGATCCAGCCTACGATGGATGCATTACATTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTTCAAGACGAAATTGGGGGAGGGTACCGA
AAGGTCAATCCAAGCCGGGAGGAACGGCGGAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAATTTAAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGGCACAGGAAACTGTAGAGGTGGTGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCTTGAGGGAGCTTATGAGGCTATATCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGETGCCGCTATAGCTTTAACTCCCACAGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAAAGGAAAGATACCTAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGAGATATCCATTCGTGCCTGGGLC
AGTGAGGGGAATGAGTCTGCAAACAAACTGTCCAGGCGCTTTCCGGAGATG

>Scomber scombrus
AGCCTGCGATTGGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTCTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCAGTGGATGACTCCCCACTTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGACCTGGAGGAGGACATCATGGAGGGGCTGAGACATAAT
GGGATGGAAGACAGTTCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAAAAGCATGGTGGAGGACCAGTTGETTCCTGAGAAGGCTGTA
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CGTTTCTCTTTTACTATTATGTCTGTCTCTGTCCTGGCAGATGAG- --GAGGAGGAGGCG
GTTACTATCTTCACAGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTTCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACTGTCACAGCTCTCCTTGGGCCTTTAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTTTGCATTGGTGGCCTGGCTCGCTCC
TTCCGCTTCCACTTTAGAGGTACGGGATATGATGAGAAGATGGTGCGAGAGATGGAGGGC
YTAGAGGCCTCAGGGTCCAGCTATGTCTGCACTCTATGTGATTCCAGTCGGGCAGAGGCA
TCTGAAAACATGGTGCTACACTCCATCACCCGCTGCCATGAAGAGAACCTTGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGGAGACGAGCTGCGGGACAGAGTGAAA
GGGGTCTCTGCCAAACCCTTCATGGAGATCCAGCCCACGATSGATGCATTACATTGTGAC
ATTGGCAATGCTACAGAGTTCTACAAAATCTTCCAAGACGAAATCGGGGAGGTGTACCGA
AAGGGCAATCCCACCCGGGAGGAACGCCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAATAAGTTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAAACTGTAGAGGCGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGAAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATATCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTATAGCTTTAACTCCCAGAGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATACCCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGCC
AGTGAGGGGAACGAGTCTGCAAACAAACTGTTCAGGCGTTTCCGAAAGATG
>Acanthocybium_solandri
ACCCTGCGAACTGCAGAGAAGGAGCTTCTTCCTGGTTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCACCTGACACCATCTCTCGGCGGTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGATAGT
GGGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTTATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGTGAAAAGCACGGETGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTATTACTATTATGTCCGTCTCTGTCCTGGCAGATGAT ---GAAGAAGAGGAG
GTTACTATCTTCACAGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCTCTCTTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATTGGTGGCCTGCCTCGCTCC
TTCCGCTTCTACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCAGCTATGTTTGCACTCTGTGTGATTCCAGTCGGGCAGAAGCA
TCTCAAAACATGGTGCTACACTCCATCACTCGCTGCCATGACGAGAACCTTGAACGTTAC
GAAATATGGAGAACAAACCCCTTTTCTGAGTCTGGAGAGGAGCTGCGGGACCGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGTTGGATGCATTACATTGTGAC
ATTGGCAATGCCGCTGAATTCTACAAAATCTTCCAGGACGAAATTGGCGGAGGTGTACAGA
AAGGTCAATCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGTTGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGTGACCTGGTGCCCTCAGAGGAGAGGAGAGAG
GCCCTGAGGGAGCTTATGAGGCTATACCTACAGATGAAGCCGGETGETGGCGCGCCACCTGC
CCAGCCAAGGAGTGTCCTGACCAGCTGTGCCGCTATAGCTTTAACTCCCAGAGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATACCCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATTGGAGCCTGGGCC
AGTGAGGGGAATGAGTCGGCAAACAAACTGETTCAGGCGTTTCCGGAAGATG
>Scomberomorous_sp
ACCCTGCGAACTGCAGAGAAGGAGCTTCTTCCTGGTTTTCACCAGTTTGAATGGCAGCCG
GCTCTCAAGAATGTGTCTGCATCTTGCAGTGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCACCTGACACCATCTCTCGGCGGTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGACGAGGACATCATGGAGGCGCTCGAGAGATAGT
GGGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTTACGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGTGAAAAGCACGGETGGGGGACCAGTTGTTCCTGAGAAAGCTGTA
CGTTTCTCTTTTACTATTATGTCCGTCTCTGTCCTGGCAGATGGT - --GAGGAGGAGGAG
GTTACTATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGTTTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCTCTCTTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATTGETGGCCTGCCTCGOTCC
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TTCCGCTTCTACTTCAGAGGCACGGGATACCGATCAGAAGATGCETGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCAGCTATGTTTGCACTCTGTGTGATTCCAGTCGGCCAGAAGCA
TCTCAAAACATGGTGCTACACTCCATCACTCGCTGCCATGAGGAGAACCTGGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGGAGAGGAGCTGCGGGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGTTGGATGCATTACATTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAAATTGGGGAGGTGTACAAA
AAGGTCAATCCCAGCCGGAGGAAACGGCGCAACTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGTTGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAAGCTGTGCGAAGTTGTGTGTGACCTGGTGCCCTCAGAACAAAGGAAAGAG
GCCCTGAGGGAACTTAGGAGGTTTTATCTCCAGATGAGGCCTATGTGGTGCACCACCTGC
CCGGCCAAGGAGAGTCCTGACCAGCTGTGCCGCTATAGTTTTAACTCCCAGAGCTTTGCC
GAACTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATACCAATTTACCTGCCT
AACACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATTGGAGCCTGCGLCC
AGTGAGGGGAATGAGTCAGCAAACAAACTGTTCAAGCGTTTCCGGAAGATG
>Sphyraena_guachancho
GCTCTCTCGACCGCAGAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAGTGGCAGCCA
GCTCTCAAAAACGTGTCTTCAACTTGCAGTGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACGCTCCGGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCACTTGCACCTCAGGCTTCACTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGACGACCAGTTGTTCCCGAGAAGGLCTGTG
CGTTTCTCTTTCACTGTTATGTCTGTTTCTGTCCTGGCAGACGAG~-~CAGGAGGAGGCG
GTTACCGTCTTCACCGAGCCGAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTGCCTG
ACGTTTGTGGATGAGTCTGACCATGAGACACTCACAGCCGTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCGATAGGCGEGCCTGCCTCGCTCC
TTCCGCTTCCACTTTAGAGGCACAGGCTACGACGAGAAAATGGTGCGAGAGATGGAAGGC
CTGGAGGCCTCAGGGTCCACATACATCTGCACTCTGTGTGACTCCAGTCGGGCTGAGGCC
TCCGAAAACATGGTGCTGCACTCCATCACCCGCTGTCATGAGGAGAACCTGGAGCGCTAC
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGCAGAGGAGCTGCGAGACCGAGTCAAA
GGGGTGTCTGCCAAGCCCTTCATGGAGACCCATCCAATGCTAGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGAGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGGAGGACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAGCCGGTAATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCTGGAGGCTGTGGAAGTGGTGTGCGAGCTGGTGCCCTCGGAGGAGAGGAGGGAG
CCCCTGAGGGAGCTCATGAGGCTGTACCTCCAGATGAGACCCGTGTGGCGCGCCACCTGC
CCAGCAAAGGAATGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAATGGGAAGATAACCAATTACCTCCAC
AAGACCCTGGCCCATGTGCCCGAAATCATCGAGAAAGATGGATCCATGGGAGCCTGGGLCTC
AATGAGGGAAACGAGTCACCGAACAAACTGTTCAGGCCTTTCCAAAAGATG
>Sphyraena_sphyraena ;
GCTCTCTCGACCGCAGAACAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATCGCAGCCA
AGTCTCAAAAACGTGTCTTCAACTTGCAGCGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACGCCCCGGCTGACACCATCACTCGGCGETTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATTATGGAGGGGCTGAAAGAAAAT
GGGATGGAAGACAGCGCTTGCACCTCAGGGTTTACTGTCATGATCAAGGAGTGCTGCGAT
GGCTTGGGCGACCTCAGTGAAAATCACGGGGGAGGACCCGTTGTTCCCGAAAAGGGTGETG
CGTTTCTCTTTCACCATTATGGCTGGEGTTCCGTCCTGGCCAAAGAC - --AAGGGGGAAGAG
GTTTCCCTTTTCACCCAGCCGAAACCAAACTTACAGCTGTCCTGGAAGCCCCTTCCCCTG
AGGTTTGTGGATGAGTCAAACCATGAGACACTCTCACCCGTCCTGGGGCCTATAATTGCG
GAGCGTAACCCGATGAAAAGAAGCAGGCTCCTCCTATCCATGGGTGGCCCGACGCGCGLCT
TTCCGCTTTCACTTCTTGGEGGCACTGGGTACCATAAGAAGATGGAGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCACATACATCTGCACTCTGTGTGACTCCAGTCGGGCTGAGGCC
TCCGARAAACATGGTGCTGCACTCCATCACCCGCTGTCATGAGGAGAACCTGGAGCGCTAC
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGCAGAGGAGCTGCGAGACCGAGTCAAA
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GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCAATGCTAGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATTGGAGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGGAGGACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAGCCGGTAATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCTGGAGGCTCTGGAAGTGGETGTGCGAGCTGGETGCCCTCGGAGGAGAGGAGGGAG
CCCCTGGGAGAGCTTGGAAGCCTTTACCTCCACATGAAGCCCGETGGEGELCGCGCCACCTTC
TCACCAAAGGAATGCCCTGACCAGTTGGGCCGTTCCTGCTTCAACTCCCAGCGCTTTGCT
GACCTCCTCTCCTCCACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTTCAC
AAGACCTTGGCCCACGTGCCGGAAATCATAGAGAGAGATGGATCCATGGGAGCCTGEGGCC
AATGAGGGAAACGAGTCACCGAACAAACTGTTCAGGCCTTTCCAAAAGATG
>Trichiurus_lepturus
ACCCTGCGAACTGCAGAGAAGGAGCTTCTCCCAGGCTTTCATGAGTTTGAATGGCAGLCCT
GCTCTCAAGAATGTGTCTGCCTCTTGCAATGTTGGCATTATTAATGGTCTCTCTGGCTGG
CTGTCATCGGTGGATGACGCCCCAGCTGACACCATCACTCGACGGTTTCGCTATGATGTG
GCACTTGTCTCAGCGTTAAAGGATCTGGAGGAGGACATCATGGAGGGTCTGAGAAGTAGT
GGGATGGACGACAGCACTTGCACCTCGGGCTTCACTGTTATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAAAAGCACGGTGGAGGACCGGCTATTCCTGAGAAGGCTGTA
CGTTTCTCTATCACTATTATGTCTGTCTCTATCCTGGCGGAGGGT ---AAGGAGAAGCCG
GTTACTATCTTCACAGAACCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCATTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACTGCCCTCCTGGGGCCTGTAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATCGETGGCTTGCCTCGLCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCAGCTATGTCTGCACCCTATGTGATGCAAGTCGGGCAGAGGLCA
TCTGAAAACATGGTGCTGCACTCAATTACCCGCAGCCATGAAGACAACCTTGAACGTTAC
GAAATATGGAGAACAAACCCGTTTTCTGAGACGGGAGAAGAGCTGCGAAATAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATTGCACACTGGATGCTTTACATTGTGAC
ATTGGCAATGCCATTGAATTCTACAAGATCTTCCAGGATGAAATTGGAGAGATGTACCGA
AAGGTGAATCCCAGCCGGGAGGAACGACGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGTTGAGGCTTAAACCGATAATGAGAATGAATGGGAACTATGCACGCAAGCTA
ATGACCCTGGAGACTGTGGAGGTGGTGTGCGAGCTGGTGCCCTTAGAAGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATACCTCCAGATGAAGCCTGETGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCT
GACCTCCTCTCCTCCACCTTTAAATATAGATACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATTGGAGCCTGGGLC
AGTGAGGGGAATGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Trichiurus_lepturusB
ACCCTGCGAACTGCAGAGAAGGAGCTTCTCCCAGGCTTTCATGAGTTTGAATGGCAGCCT
GCTCTCAAGAATGTGTCTGCCTCTTGCAATGTTGGCATTATTAATGGTCTCTCTGGCTGG
CTGTCATCGGTGGATGACGCCCCAGCTGACACCATCACTCGACGGTTTCGCTATGATGTG
GCACTTGTCTCAGCGTTAAAGGATCTGGAGGAGGACATCATGGAGGGTCTGAGAAGTAGT
GGGATGGACGACAGCACTTGCACCTCGGGCTTCACTGTTATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAAAAGCACGGTGGAGGACCGGCTATTCCTGAGAAGGCTGTA
CGTTTCTCTATCACTATTATGTCTGTCTCTATCCTGGCGGAGGGT ---AAGGAGAAGCCG
GTTACTATCTTCACAGAA-CAAAGCCAAACTCAGAACTGTCCTGTAAGCCCATTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACTGCCCTCCTGGGGCCTGTAGTTGCA
GAGCGTAATGCAATGAAAAGAGGCAGGCTCATCCTTTCCATCGGETGGCTTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCAGCTATGTCTGCACCCTATGTGATGCGCAAGTCGGGCAGAGGCA
TCTGAAAACATGGTGCTGCACTCAATTACCCGCAGCCATGAAGACAACCTTGAACGTTAC
GAAATATGGAGAACAAACCCGTTTTCTGAGACGGGAGAAGAGCTGCGAAATAGAATCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAAAACCATTGCACACTGGAAGCTTTACATTGTGAC
ATTGGCAATGCCATTGAATTCTACAAGATCTTCCAGGATGAAATTGGAGAGATGTACCGA
AAGGTGAATCCCAGCCGGGAGGAACGACGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGTTGAGGCTTAAACCGATAATGAGGATGAATGGGAACTATGCACGCAAGCTA
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ATGACCCTGGAGACTGTGGAGGTGGETGTGCGAGCTGGTGCCCTTAGAAGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGCTTTGCT
GACCTCCTCTCCTCCACCTTTAAATATAGATACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATTGGAGCCTGGGCC
AGTGAGGTGAATGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Xiphias_gladius
ACCCTCCGAGCTGCAGAGAAAGAACTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCCACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTTGGTGGATGAACCCCCTGCTGACACCATCACTCGGCGGTTTCGATATGATGTA
GCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATTGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACTTCAGGCTTTACTGTCATGATCAAGGAATGTTGTGAT
GGCATGGGCGATGETCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCCGAGAAGGCTGTG
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCAAGCAGACGAT - - -GAGGAGGAGGAG
GTTACCATCTTCACTGAGCCAAAACCAAACTCAGAACTGETCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACGCTCACAGCTGETCCTGGGGCCTATAGTTGCA
GAGCGTAATGCGATGATAGAGAGCAGGCTCATCCTGTCCATGGGCGGCCTGCTTCGCTCC
TTCCGCTTCCGCTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGAGAGATGGAAGGC
CTGGAGTCCTCGGGTTCCACATATATCTGCACTCTGTGTGACTCCACTCGGGCAGAGGCC
TCTCAAAACATGGTGCTACACTCCATAACCCGCTGTCATGAAGAGAACCTGGAACGTTAC
GAAATATGGAGATCCAATCCCTTCTCTGAGTCTGTAGACGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTAGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATTGGGGAGGTGTACCAA
AAGGTCAACCCTAGCCGGGAAGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAAGAGCTG
AGGAAGACGATGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCTGGAAGCTGTGGAGGTGGETATGTCAGCTGGTGCCTTCAGAGGAGCGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAGGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAAGAATGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGLCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAACGGAAAGATAACCAATTACCTTCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLC
AGTGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Scombrolabrax_heterolepis
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACTTCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGETG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATAATGGAGGGGCTGAGAGATAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAAAAGCACGGTGGAGGACCAGTTGTTCCCGAGAAGGCTGTA
CETTTCTCTATCACTATTATGTCTGTCTCTGTCCTGGCAGATGAT ~ - -GAGGAGGAGGCG
GTTACTATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTCTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCTCTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGACTCATCCTTTCCATCGGCGGACTGCCTCGLCTCC
TTCCGTTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTGCGAGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCAGCTATGTCTGCACTCTGTGTGATTCCAGTCGGGCAGAGGCA
TCTCAAAACATGGTGCTACACTCCATCACCCGCAGCCATGACGAGAACCTTGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGGAGATGAGCTGCGGGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGATGGATGCATTACATTGTGAC
ATTGGCAATGCCACCGAGTTCTACAAAATCTTCCAGGACGAAATTGGGGAGGTGTACCAA
AAGGTCAATCCCAGCCGGGATGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGTTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGETGTGTGAGCTGGTGCCTTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTATAGCTTTAACTCCCAGAGCTTTGCT
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGGAAGATAACCAATTACCTGCAC
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AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATCGGAGCCTGGGLCL
AGTGAGGGGAACGAGTCGGCAAATAAACTATTCAGGCGTTTCCGGAAGATG
>Ariomma_bondi
ACCCTGCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGTAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCTTCAGTGGATGATTCCCCAGCTGACACCATCACTCGGCGGTTTCGTTATGATGTG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGACTGAGAGAGAAT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTTATGATCAAGGAATCTTGTGAT
GGCATGGGTGATGTCAGCGAAAAGCATGGETGGAGGACCACTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTATCACTATTATGTCTGTTTCTATCCAGGCAGATGAT - - -GAGGAGGAGGCG
GTTACTATCTTCACAGAGCCAAAACCAAACTCAGAACTGTCCTGTAAGCCTCTTTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCTCTCCTGGGGCCTATAGTTGCA
GAGCGTAAGGCAATGAAAGAGAGCAGGCTCATCCTTTCCATCGGCGGCCTGCCTCGLTCC
TTCCGTTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGAGAGATGGAGGGC
ATGGAGGCCTCAGGGTCCAGCTATGTCTGCACTCTGTGTGATTCCAGTCGGGCAGAGGCA
TCTAAAAACATGGTGCTACACTCCATCACCCGCAGCCATGAAGAGAACCTTGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGGAGAGGAGCTGCGGGACAGAGTCAAA
GGGGTGTCTGCCAAGCCCTTCATGGAGACGCAGCCCACACTGGATGCATTACATTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAAATTGGGGAGGTGTACCAA
AAGGTCAATCCAAGCCGGGAAGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAATTG
AGGAAGAAGTTGAAGCTTAAACCAGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAA
GCCTTGAGGGAGCTTATGAGGCTATACCTCCAGATGAAGCCTGTGTGGCGETGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTATAGCTTTAACTCTCAGAGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAAAGAGATGGATCGATCGGAGCCTGGEGLC
AGTGAGGGGAACGAGTCGGCAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Psenes_maculatus
ACCTTGCGAGCTGCAGAGAAAGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGLCCA
GCTCTCAAGAATGTGTCTrCATCTTGTAATGTWGGCATTATTAATGGGCTCTCTGGATGG
AGTTCTTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGTTATGATGTG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGACATGATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACATCAGGCTTCAGTGTTATGATCAAGGAATCGTGTGAC
GGCATGGGCGATGTCAGCGAAAAGCATGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGTTTCTCTATCACTATTATGTCTGTCTCTGTCCTGGCAGATGAT - -~-GAGGAGGAGGCG
GTTACTATCTTCACGGAGCCAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTGGCCTG
ATGTTTGTGGATGAATCAGACCATGAAACACTCACAGCTCTCCTGGGGCCTATAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATCGGETGGCCTGCCTCGLCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGGGAGATGGAGGGC
ATGGAGGCCTCAgGGETCCAGCTATGTCTGCACGCTGTGTGATTCCaGTCGGGCAGAGGCA
TCTCAAAaCATGGTGCTACACTCCATCACCCGTAACCATGAAgAGAACCTTGAACGTTAC
GAAATATGGAGAACCaACCCCTTTTCTGAgTCTGGAGAAGAGCTGCGGGAGAGAgTCAAA
GGGGTGTCTGCCAagcCCTTCALGGAGACTCagCCCaCGATGGALGCATTACaTTGCGALC
ATTGGCAAYGCCACTGAGTTCTACAAAATCTTCCAGGATGAAATTGGGGAGGTGTACCAA
AAGGTCAATCCCAGCCGGGAGGAACGGCGTAGCTGGAGGGCAGCCCTAGATAANMCAGCEG
AGGAAGAAGCTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCGCTCAGAAGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAATGCCCTGACCAGTTGTGCCGCTATAGCTTTAACTCCCAGAGCTTTGCC
GACCTTCTCTCGTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCGATCGGAGCCTGGGLC
AGTGAGGGGAACGAATCGGCAAACAAACTGTTC

>Stromateus_fiatola
AGCCTGCGAACTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAGTGGCAGCCA
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GCTCTCAAGAATGTGTCTGCATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGGTAGATGATTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTAGTGTCAGCATTAAAGGATCTGGAGGAGGATATCATGGAGGGGCTGACAGAAAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGCGTTATGACCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAAAAGCATGGTGGAGGACCAGTTATTCCTGAGAAGGCTGTA
CGTTTCTCTATCACTATAATGTCTGTCTCTGTCCTGGCAGATGAT -~ -GAGGAGGAGGCG
GTTACTATCTTCACAGAGCCAAAACCAAACTCAGAACTGTCCTGTAAGCCCATCTGCCTG
ATGTTTGTGGATGAATCAGACCATGAGACACTCACAGCTCTCCTGGGGCCTGTAGTTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTTTCCATCGGCGGCCTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGAACGGGATACGATGAGAAGATGGETGCGAAAGATGGAGGGC
CTGGAGGCCTCAGGGTCCAGCTATGTCTGCACTCTGTGTGATTCCAGTCTGGCAGATGCT
TCTCAAAACATGGTGCTACACGCCATCACCCGCAGCCATGAAGAGAACCTTGAACGTTAC
GAAATATGGAGAACCAACCCCTTTTCGGAGTCTGGAGACGAACTGAGGGACAGAGCALCCA
TGGGTCTCTGTCAAGCCCTTCATGGAGACCCAGCCCACTCTGGATGCATTACATTGTGAC
ATCGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAAATTGGAGAGGTGTACCAA
AAGGCCAATCCTAGCCGGGAGGAACGACGCAGCTGGAGGGCAGCCTTAGATAAACAGCTG
CGGAAGAAGTTGAAGCTTAAACCGGTAATGAGGATGAACGGGAACTACGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGAGGTGAGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTATACATCCAGATGAAGCCTGTGTGGCGCTCCACCTGC
CCAGCCAAGGAGTGCCCTGACCAGTTGTGCCGCTATAGCTATAACTCCCGGAGCTTTGCC
GACCTCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACGCTGGCCCACGTCCCTGAAACCATAGAAAGAGATGGATCCATTGGAGCCTGGGCC
CGAGAGGGGAACGAGTCGGCAAATAAACTATTCAGGCGTTTCCGGAAGATG
>Parapercis_cylindrica
AGCCTGCGAGTGGCAGAGAAGCAGCTTCTCCCCGGCTTCCACCAGTTTGAATGGCAGCCC
GCTCTCAAGAATGTGTCTCCATCTTGCGACGTTGGCATTATTAATGGGCTCTCTGGATGG
GCCTCGTCGGTGGATGACGCCCCGGCTGACACCATCACTCGGCGCCTTCGCTATGATGETG
GCACTGGTGTCAGCTTTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGCGT
GGGCTGGAAGACAGCGCTTGCACCTCGGGCTTCAGTGTCATGATCAAAGAGTCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGCTGETTCCCGAGAAGGCTGETA
CGCTTCTCTTTCACTGTCATGTCTGTCTCTGTCCGGGCAAAGAAG- - ~AGGAGGGAAGAG
TTTACCATCTTCACTGAGCCGAAACCGAACTCGGAACTGTCCTGTAAGCCCCTTTGCTTG
ATGTCTGTGGATGAATCCGACCATGAGACACTCACAGCTGTCTTGGGGCCGATAGTTGCA
GAGCGTAATGCAATGAAACATAGAACGCTCATCCTATCCATAGGTGGCTTACCCCGATCC
TTCCGCTTTCACTTTAGAGGCACAGGGTATGATGAGAAGATGGTGCGTGAGCTGAAGGGC
CTGGAGGCCTCAGGATCCACATATGTTTGCACCCTGTGTGACTCCAGTCGAGCAGGAGCC
ACTCAAAATATGCTACTGAACTCCATCACCCGCAAACATGAAGAGAACCTAGAACGTTAT
GAAATTTGGAGAACGAACCCCTTTTCAGAATCTACAGATGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACAATGGATGCACTACACTGTGAC
ATTGGCAATGCCGCTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAAACCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAAGAGGCTGTCGAGGETTGTCTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGCATCTACATCCAGATGAAGCCTGTGTGGCGAGCAACCTGC
CCTGCCAAGGAGTGCCCTGACCAGTTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCC
GACCTTCTCTCCTCTACCTTCAAATACAGGTACAATGGAAAGATAACTAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAGCTCTTCAGGCGTTTCCGGAAGATG
>Uranoscopus_albesca
AGCCTCCGAGTTGCAGAAAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGGTTCCATCTTGCAATGTGGGCATAATTAATGGGCTCTCTGGATGG
GCTTCCTTGGTGGATGACTCCCCAGCTAACACCATTACTCGGCGGTTTCGCTATGATGETG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGTTGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
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GGGATGGGCGATGTCAGCGAGAAGCACGCTGGAGGACCAGTTGTTCCTGGAGAAGCTGTT
CGTTTCTCTTTGACTATTATGTCTGTCTCTGTCCTGACAGACAAT---GAGGA---AGAG
GTTACCATCTTCACTGAGCCAAAGCCARACTCAGAGTTGTCCTGCAAGCCCATTTGCCTG
ACGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCATCCTAGGGCCTATAGTTGCA
GAGCGTAAGGCAATGAAAGAAAGCAGGCTCATCCTATCCATTGGTGGACTACTTCGCTCC
TTTCGCTTTCACTTCCGAGGCACGGGGTACGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTCGAGGCCTCAGGGTCCACCTATATCTGCACTCTTTGTGACTCCAGTCGTGCAGAGGCC
TCTCAAAACATGGTGCTACACTCAGTCACCCGCAACCATGAAGAGAACCTAGAGCGTTAT
GAAATATGGAGAACCAATCCCTTTTCTGAGTCTGTATATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACAATGGATGCATTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATTGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGACAAACAGCTG
AGGAAGAAAATGAAGCTTAAACCAATAATGCGGATGAATGGGAACTTTGCCCGCAGGCTA
ATGACCCTGGAAACTGTGGAAGTGGTGTGTGAGCTGGTGCCCTCAGAGGAAAGGAGGGAG
GCCCTGAGGGAGCTCATGAGGTTCTATCTCCAGAAGAAGCCGGETGTGGCGCGCCACCTGC
CCAGCCAAGGAGTGCCCTGACCACCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTTGCT
GACCTTCTCTCCTCTACCTTCAAATCTAGGTACAATGGAAAGATCACCAATTACCTGCAC
AAGACCCTGGCCCATGTGTTTGAAATCCTAAAGAGAGATGGGTCCCTACTGAACCGGGLCC
ACCCAGCCAAGCGGCAATGCAATCAAGCTGTTCAAGCGTGTCCGGAAAATG
>Pholidichthys_leucotaenia
CTCCTGCGAGCTGAAGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCTGETGGATGACGCCCCGGCTGACACCATCACTCGGCGCTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCCGCTGTTCCCGAGAAGGCTGTG
CGATTCTCTTTCACCGTTATGTCTGTCTCTGTCCTGGCAGACGAC---GAGGAGAAAGAG
GTTACCATTTTCACCGAGCCAAAACCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCCGTCCTGEGGCCTATAGTTGCA -
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGTGGACTGCCTCGCTCC
TTCCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGETGCGCGAGATGGAGGGC
CTGGAGGCCTCAGGGTCCACCTATGTCTGCACTCTTTGTGACTCCAGTCGGGCAGAGGCT
TCTCAAAACATGGTACTGCACTCCGTCACCCGCGATCATGAAGAGAACCTAGAACGTTAC
GAAATATGGAGAACCAACCCTTTTTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACGCTGGATGCATTGCACTGTGAC
ATCGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTACCAA
AAGGTCAAACCCAGCCGGGAGGAGCGEGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCCGTAATGAGGATGAATGGGAACTACGCCCGCAGGCTA
ATGACCCAGGAGGCTGTGGAGGTGGETGTGTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGC
CCTGCCAAGGACTGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGAGATTTGCC
GACCTCCTCTCCTCTACCTTCAAATACAGGTACAACGGAAAGATATCCAATTACCTGCAC
AAGACCCTGGCCCACGTGCCCAAAATCATAAGAAGAGATGGATCCATAGGGACTTGGGLCC
AGCAGGGGAAACGAATCGGCAAACAAGCTCTTCAGGCGTTTTCGAAAAATG
>Pholis_ornata
ACCTTGCGGGCTGCAGAAAAGGAGCTTCTCCCTGGCTTCCACCAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTGCAGTGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACATCCCAGCTGACACCATCACTCCACGCTTTCCCTATCATCTG
GCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAATGCTTGCACCGCAGGCTTCAGTGCCATGATCAAGGAATCCTGTGGA
GGAATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGETG
CGTTTTTCTATCACTGTTATGTCTGTCTCTGTCCTGGCAGGCGAG---GGGGAGGACAAG
GTTACCATCTTTACTGAGACAAAGCCAAACTCAGAACTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCACGAGACACTCACAGCTGTCCTGGCECCTGTAGTTGCA
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GAGCGTAATGCAATGACAGAGAGCAGGCTCATTCTGTCCATGGGETGGACTACCTCGCTCC
TTCCGCTTTCACTTCAGAGGCAGGGCATATGATGAGAAGATGGTGCGCGAGGTAGAGGGC
CTGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGCC
TCTCAGAACATGGTGCTACACTCCATCACTCGCAGTCATGAAAAGAAACTAGATCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACAATGGATGCACTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAAACCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTGATGAGGATGAACGGGAACTATGCCCGCAGGCTA
ATGACCCAAGAGGCTGTCGAGGTTGTCTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGCATCTACATCCAGATGAAGCCTGTGTGGCGAGCAACCTGC
CCTGCCAAGGAGTGCCCTGACCAGTTGTGCCGCTACAGCTTTAACTCCCACGCTTTTGCT
GACCTTCTCTCCTCTACCTTCAAATACATGTACAATGGAAAGATAACTAATTACCTGCALC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGLCC
AGCGAGGGGAACGAGTCTGAAAACAAGCTCTTCAGCAGTTTCCGAAAAATG
>Lycodes_brevipes
ACCTTGCGGGCTGCAGAAAAGGAGCTTCTCCCAGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAGGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCGGTGGATGACATCCCAGCCGACACCATCACTCGACGGTTTCGCTACGATGETG
GCTCTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAAAGAGAGT
GTGATGGAAGACAGTGCTTGCACCGCAGGCTTCAGTGTCATGATCAAGGAATCCTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCAGCTGTTCCTGAGAAAGCTGATG
CGTTTTTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCAGACAAG—--GAGGAGGACAAG
GTTACCATTTTTACTGAAACAAAGCCAAAATCAAAACTGTCCTGETAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGCAAAACCACGAAACACTCA-AGCTGTCCTGGGGCCTGAAATTGCA
AAACGTARAAGCCATAATGGAAACCAGGCTCATTCTGTCCATGGGTGGACTACCTCGLCTCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTGCGCGAGGTAGAGGGC
ATGGAGGCCTCAGGGTCCACCTACGTCTGCACTCTTTGTGACTCCACTCGGGCAGAGGLCC
TCTCAAAACATGGTGCTACACTCCATCACTCGCAGCCATGAAGAGAACCTAGATCGTTAC
GAAATATGGAGAACCAACCCCTTTTCTGAGTCTGTAGATGAGCTGCGGGACAGAGTCAAA
GGGATCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACAATGGATGCACTACACTGTGAC
ATTGGCTATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACAAA
AAGGTCAACCCCAGCCGGGAGGAACGTCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGACGGTGAAGCTTAAACCGGTGATGAGGATGAATGGGAACTATGCCCGCAGGCTA
ATGACCCAAGAGGCTGTCGAGGTTGTCTGCTGAGCTGGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTGATGAGGATCTACATCCAGATGAAGCCTGTGTGGCGAGCCACCTGC
CCTGCCAAGGAGTGCCCTGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGLCTTTGCC
GACCTTCTCTCCTCTACCTTTAAATACAGGTACAATGGAAAGATAACTAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATCGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCGGCAAACAAACTCTTCAGGCGTTTTCGAAGAATG
>Acanthurus_guttatus
ACCCTTCGAGCTGCAGAGAAAGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTCAAGAATGTGTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGAAGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGACGCTTTCGCTATGATGTG
GCACTTGTGTCAGCATTAAAGGATATGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCCTGCACCTCAGGCTTCAGTGTCATGATCAAAGAATCTTGTGAT
GGCATGGGCGATGTCAGTGAARAGCACGGTGGAGGACCAGTTGTTCCTGAGAAGGCTGTA
CGWTTTTCTTTCACCATAATGTCTGTTTCTGTCCTGGCAGACGGT -~ - ~-GAGGAGGAAGAG
GTTACCATCTTCACCGAGCCAAAGCCAAACTCAGAGCTGETCTTGTAAGCCTCTTTGCCTG
ACATTTGTGGATGAGTCAGACCATGAGACACTCACAGCCATCCTGTCACCTATAGTTGCA
GAGCGTAATGCAATGAAAGAAAGCAGGCTGATCCTATCCATTGGTGGTCTATCTCGTGCC
TTCCGCTTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTACGTGAGATGGAGGGC
CTCGAGGCTTCAGGATCCTCATTCATCTGCACTCTTTGTGACTCTGGTCGGGCAGAGGLC
GCTCAGAACATGGTGCTACACTCCATCACCCGCAGCCATGAAGAGAACCTTGAACGTTAT
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GAAGTATGGAGAACCAACCCCTTTTCAGAATCTGTAGAAGAGCTCAGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTTTTGGAGACCCACCCCACACTAGATGCATTACACTGTGAC
ATAGGCAATGCCACGGAGTTCTACAAAATCTTCCAGGACGAGATCGGAGAGGTGTTCCAA
AATGCCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTG
AGGAAGAAGTTGAAACTTAAACCGGTAATGAGGATGAATGGGAACTATGCCCGCCGGLCTA
ATGACTCTTGAGACTGTAGAGGCTGTGTGTGAGCTGGTGCCCTCAGAAGAGAGGAGAGAG
GCCCTGAGGGAGCTTGTGAGGCTCTACCTCCAGATGAAGCCTGTATGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCCGATCAGCTGTGCCGCTACAGCTTCAACTCTCAGCGCTTTGCC
GAACTCTTATCTTCTACCTACAAATATAGGTATAAGGGAAAGATACCCAATTACCTGCAC
AAGACCCTGGCCCATGTCCCTGAAATCATAGAGAGAGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGGAACGAGTCAGCAAACAAGCTGTTCAGGCETTTCCGGAAGATG
>Scatophagus_argus
ACTCTGCGAGCTGTAGAGAAGGAGCTTCTCCCCGGGTTTCACCAGTTTGAATGGCAGCCA
GCTCTTAAGAATGTTTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGA
GGGATGGAAGACAGTACTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGETGAT
GGCATGGGCGATGTCAGCGAGAAGCATGGTGGAGGACCAGCTGTTCCTGAGAAGGCTGTA
CGTTTCTCTGTCACCATTATGTCTATCTCTGTCTTGGCGACCGAT - --AGGGAGGAAGAG
GTTACCATCTTCAGAGAGCCAAAGCCAAACTCAGAACTGTCTTGTAAGCCTCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCATCCTGTGGCCTATAATTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATTGGETGGACTACCTCGCTCC
TTCCGTTTTCACTTCAGAGGCACAGGATATGATGAGAAGATGGTGCGTGAGATGGAGGGC
CTTGAAGCTTCAGGATCCACCTATATCTGCACTCTTTGTGATTCCAGTCGGGCAGAGGCC
TCTGAAAACATGGTCCTTCACGCAGTTACCCGCAGCCATGAAGAGAACCTAGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCAGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTTATGGAGACCCATCCCACCCTGGEGATGCATTGCACTGTGALC
ATAGGCAATGCCACTGAGTTCTACAAAATTTTCCAGGATGAGATTGGGGAGATGTACCAG
AAGGTCAATCCGAGTCGAGAGGAGCGGCGCAGCTGGAGAGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCCATAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCATGGAGGCTGTGGAGGTGGTGTGTGAGTTGGTGCCCTCAGAGGAGAGGAGGGAG
GCTCTGAQGGAGCTTATGAGACTCTACCTCCAGATGAAGCCTGTGTGGCGAGCCACTTGC
CCAGCCAAGGAGTGCCCTGACGAGCTATGTCGCTACAGTTTTAATTCCCAGCGCTTTGCT
GACATCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAAATAACAAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCGATAGGAGCATGGGCT
AGCGAGGGAAACGAGTCGGCAAACAAACTTTTCAGGCGTTTCCGGAAGATG
>Selenotoca_multifasciata
ACTCTGCGAGCTGTAGAGAAGGAGCTTCTCCCCGGGTTTCACCAGTTTGAATGGCAGCCA
GCTCTTAAGAATGTTTCTACATCTTGCAATGTTGGCATTATTAATGGGCTCTCTGGATGG
GCTTCCTCAGTGGATGACTCCCCAGCTGACACCATCACTCGGCGGTTTCGCTATGATGTG
ACACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGA
GGGATGGAAGACAGTACTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAATCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCATGGETGGAGGACCAGCTETTCCTGAGAAGGCTGTA
CGTTTCTCTGTCACCATTATGTCTATCTCTGTCTTGGCGACCGAT - --AGGGAGGAAGAG
GTTACCATCTTCAGAGAGCCAAAGCCAAACTCAGAACTGTCTTGTAAGCCTCTTTGCCTG
ATCTTTGTGGATGAGTCAGACCATGAGACACTCACAGCCATCCTGTGGCCCATAATTGCA
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATTGETGGACTACCTCGCTCC
TTCCGTTTTCACTTCAGAGGCACAGGATATGCGATGAGAAGATGGETGCGETGAGATGGAGGEGC
CTTGAAGCTTCAGGATCCACGTATATCTGCACTCTTTGTGATTCCAGTCGGGCAGAGGCC
TCTGAAAACATGGTCCTTCACGCAGTTACCCGCAGCCATGAAGAGAACCTAGAACGTTAT
GAAATATGGAGAACCAACCCCTTTTCTGAGTCAGTAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTTATGGAGACCCATCCCACCCTGGATGCATTGCACTGTGAL
ATAGGCAATGCCACTGAGTTCTACAAAATTITTCCAGGATGAGATTGGGGAGATGTACCAG
AAGGTCAATCCGAGTCGAGAGGAGCGGCGCAGCTGGAGAGCAGCCCTAGATAAACAGCTG
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AGGAAGAAGATGAAGCTCAAACCCATAATGAGGATGAATGGGAACTATGCCCGCAAGCTA
ATGACCATGGAGGCTGTGGAGGTGGTGTGTGAGTTGGTGCCCTCAGAGGAGAGGAGGGAG
GCTCTGAGGGAGCTTATGAGACTCTACCTCCAGATGAAGCCTGTGTGGCGAGCCACTTGC
CCAGCCAAGGAGTGCCCTGACGAGCTATGTCGCTACAGTTTTAATTCCCAGCGCTTTGCT
GACATCCTCTCCTCTACCTTCAAATATAGGTACAATGGAAAAATAACAAATTACCTGCAC
AAGACCCTGGCCCATGTGCCTGAAATCATAGAGAGAGATGGATCGATAGGAGCATGGGCT
AGCGAGGGAAACGAGTCGGCAAACAAACTTTTCAGGCGTTTCCGGAAGATG
>Siganus_sp.
ACTTTGCGAACCGTAGAGAAAGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTTAAGAATGTGTCTACCTCTTGCAACGTTGGCATTATTAATGGGCTCTCTGGATGG
ACTTCCTCGCTGGATGACGCTCCTTCTGACACCATCACTCGGCGEGTTTCGCTATGATGTG
GCATTGGTGGCAGCAATAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAAC
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTCAGTGTCATGATCAAGGAGTCTTGTGAT
GGCATGGGCGATGTCAGCGAGAAGCATGGTGGAGGACCGGCTGTTCCTGAGAAAGCTGTG
CGTTTCTCTTTCACTGTCATGTCTGTCTCCATTGTGACAGATAGA--~-GCAGAGAAAGAG
GTTACTATTTTCAGGGAGGCTAAACCAAACTCAGAACTGTCCTGTAAGCCCCTTAGCCTC
ATGTTTGTGGATGAGTCCGACCATGAGACACTCACAGCCATCCTGTGGCCTGTAGTCGLCC
GAGCGTAATGCAATAAAAGAGAGCCGCCTCATCGTGTCCATTGGTGGACTGGCGCGGTCC
TTCCGCTTTCACTTCAGAGGTACAGGATATGATGAGAAAATGGTCAGAGAGATGGAAGGC
CTCGAGGCCTCTGGGTCCACATATGTGTGCACTCTTTGCGACTCCAGTCGGGCAGAAGCT
GCTCAAAACATGGTGCTACACTCAATCACACGCAGTCACGAAGAGAACCTAGACCGTTAC
GAAATATGGAGAACTAACCCATTTTCTGAATCTGCAGACGAACTGCGAGACAGAGTCAAA
GGAGTTTCCGCCAAGCCCTTTTTGGAAACCCACCCAANNCTTGATGCTTTACACTGTGAC
ATTGGCAATGCCACAGAGTTCTACAAAATCTTCCAGGATGAGATAGGGGAGGTGTATCAG
AAGGTCAATCCCAGCCGGAAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCAGTAATGAGGATGAATGGGAACTATGCACGGCGGCTA
ATGACTCAGGAGGCTGTGGAGGTGGETGTGTGAGTTGGTGCCCTCAGAGGAGAGGAGGNAG
GCCTTGAGGGAGCTTATGAGGCTTTACCTCCAGATGAAGCCTGTGTGGCGTGCCACCTGC
CCAGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCT
GACCTCCTCGCCTCTACCTTTAAATATAGGTACAATGGAAAGATAACCAATTACCTGCAC
AAGACCCTGGCTCATGTGCCTGAAATCATAGAGASAGATGGATCCATAGGAGCTTGGGCC
AGCGAGGGGAACGAGTCAGCAAACAAACTGTTCAGGCGTTTCCGARAAGATG
>Arnoglosgssus_blocheil
ACTCTCCGAGCCTCCGAGAAAGAGCTTCTCCCCGGCTTTCACCAGTTTGAGTGGCAGCCT
GCTCTCAAGAATGTGTCGACATCTTGGGACGTGGGCATCATTAACGGCCTCGCCGGATGG
ACCTCGTCGCTGGACGACTCGCCGGCCGAGACCATTACCCGGECGCTTTCGCTACGACGETG
GCACTGGTGTCGGCGATCAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGGGAGAGC
GGGATGGAGGACAGTGCTTGCACCTTGGGTTTCAATGTCATGATCAAAGAGTGCTGCGAC
GGTATGGGCGACGTCAGCGAGAAGCACGGTGGAGGGCCGGCACTTCCTGAAAAGGCCGTG
CGATTCTCCTTCACCGTCATGETCCGTCTCCGTTGTGGCCGATGAC -~ ~-GGGTCGGGGGCA
GTCACAATCTTCACCGAGCCCAAGCCTAACTCAGAACTGTCCTGTAAGCCTCTCTGCCTC
ACGTTCGTGGACGAATCCGACCACGAGACGCTCACGGCCETGECTGGGCCCCATCGTTGLCC
GAGCGCAATGCAATGAAGGAGAGCCGGCTCATTCTGTCCGTAGGCGGCCTGCCGCGCATG
TTCCGCTTCCACTTCAGAGGAACGGGATACGACGAGAAGATGGTGCGCGAGCTGGAGGGT
CTGGAAGCCTCGGGCTCCACCTACATCTGCACCCTGTGCGACTCCACTCGTGCCGAGGCA
TCGCAGAACATGGTGCTGCATTCCATCACCCGCTGTCATGAGGAAAACCTGGAGCGCTAC
GAGATATGGCGCACCAACCCTTACTCTGAGTCGGCAGAGGAGCTGCGAGACAGAGTCAAA
GGCGETCTCGGCCAAGCCCTTTATGGAGACCCAGCCCACCATGGACGCGTTGCACTGCGAT
ATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATTGGCGAGATGCACAAG
AGGGTCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCGGCGCTGGACARACAGLTG
AGGAGGAAGATGAAGCTGAAGCCGGTGATGAGGATGAATGGCAACTACGCCCGCAAGCTA
ATGACCCTGGAGACAGCGGAGGTGGTTTGCGAGCTGGTGCCCTCAGAGGAGCGGCGAGAG
GCCCTGAGAGAGCTGGTGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGCGCCACCTGL
CCCGCCAAGGAGTGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCGCAGCGCTTCGCC
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GACCTCCTCTCCACCACCTTCAAGTACAGGTACAAGGGGAAGATCACCAACTACCTCCAC
AAGACCCTGGCCCACGTGCCCGAGATCATCGAGCGGGACGGGTCCATAGGCGCCTGGGLC
AGCGAGGGCAACGAGTCGGCCAACAAACTGTTCCGGCGCTTTCGCAAGATG
>Arnoglossus_imperialis
ACTCTCCGAGCCTCCGAGAAAGAGCTTCTCCCCGGCTTTCACCAGTTCGAGTGGCAGCCT
GCTCTCAAGAATGTGTCGACATCTTGCGACGTGGGCATCATTAACGGEGCTCTCCGGATGG
ACCTCGTCGCTGGACGACTCGCCAGCCGAGACCATTACCAGGCGCTTCCGCTACGATGETG
GCGCTCGTGTCGGCGATGAAGGATCTGGAGGAGGACATCATGGAAGGGCTGAAGGAGAGC
GGGATGGACGACAGCTCTTGCACCTTGGGTTTCAATGTCATGATCAAGGAGTGCTGCGAC
GGCATGGGCGACGTCAGCGAGAAGCACGGCGGAGGGCCCGCACTTCCTGAAAAGGCCGTA
CGATTCTCCTTCACCGTCATGTCCGTCTCCGTCCAGGCAGACGALC - --GGCTTGGGGAAA
GTCACCATCTTCACCGAGCCCAAGCCCAACTCAGAACTGTCCTGCAAGCCCCTCTGCCTC
ACGTTCGTGGACGAGTCCGACCACGAGACGCTCACCGCCGTGCTGGGCCCTATTGTCGLCC
GAGCGCAACGCAATGAAAGAGAGCCGGCTCATTCTGTCCATAGGCGGCCTGCCGCGCATG
TTCCGCTTCCACTTCAGAGGAACGGGATACGACGAGAAGATGGTGCGCGAGCTGGAGGGT
CTGGAAGCCTCGGGCTCCACCTACATCTGCACCCTGTGCGACTCCACTCGETGCCGAGGCG
TCCCAGAACATGGTGCTGCATTCCATCACCCGCTGTCACGAGGAAAACCTGGAGCGCTAC
GAGATATGGCGTACCAACCCTTACTCCGAGTCGGCAGAGGAGCTGCGAGACAGAGTCAAA
GGCGTCTCGGCCAAGCCCTTTATGGAGACTCAGCCCACCATGGACGCGTTGCACTGCGAT
ATCGGCAACGCCACGGAGTTCTACAAGATCTTCCAGGACGAGATTGGCGAGATGCACAAG
AGGGTCAACCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCGGCGCTGGACAAACAGCTG
AGGAGGAAGATGAAGCTGAAACCGGTGATGAGGATGAATGGCAACTACGCCCGCAAGLCTC
ATGACCCCGGAGACGGCGGAGGTGCTGTGCGAGCTGGTGCCCACAGAGCGAGCGGAGAGAG
GCCCTGAGGGAGCTGGTGAGGCTCTACCTCCAGATGAAGCCCGTGTGGCGCGCCALCCTGC
CCCGCCAAGGAGTGCCCAGACCAGCTGTGCCGCTACAGCTTCAACTCGCAGCGCTTCGCC
GACCTCCTCTCCACCACCTTCAGGTACCGGTACAAGGGGAAGATCACCAACTACCTCCAC
AAGACCCTGGCCCACGTGCCCGAGATCATCGAGCGGGACGGGTCAATAGGCGCCTGEGGLC
AGCGAGGGCAACGAGTCGGCCAACAAACTGTTCAGGCGCTTTCGCAAGATG
>Citharus_lingnatula
TCGCTCCGAGCTGCAGAGAAGGAGCTTCTCCCCGGCTTTCACCCGTTTGAATGGCAGCCA
GCGCTGAAGAACGTGTCTACATCTTGCAGTGTTGGCATCATTAACGGCCTCTCGGGATGG
GCTTCTTCGGTGGATGACGCCACGGCCGAGACCATGACTCGGCGCTTTCGCTACGATGTG
GCACTGGTGTCGGCTTTGAAGGATGTAGAGGAGGACATCATGGAGGGGCTGAGAGAGAGC
GGGCTGGAGGACAGCGCCTGCACCTCAGGTTTTAGTGTCATGATCAAAGAATGCTGCGAC
GGAATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGCCGETCCCCGAGAAGGLTGETG
CGTTTTTCCTTCACCGTCATGTCCGTCTCTGTCCTGGCAGAGGGC - --GAGCGGGAGAAG
GTCACCATCTTCACGGAGCCGAAGCCAAACTCAGAACTGTCCTGCAAACCCCTCTGCCTG
ATGTTTGCTGGATGAGTCGAACCACGAAGCGCTCACGGCCGTCCTGGGGCCGGTAGTTGCA
GAGCGCAACGCGATGAAGGAGAGCAGGCTCATCCTGTCCATGGGTGGCCTGCTTCGCTCT
TTCCGCTTCCACTTCAGAGGCACAGGATATGACGAGAAGATGGTACGAGAGATGGAGGGC
ATGGAGGCCTCGGGATCCACGTATGTCTGCACTCTGTGCGACACCACTCGGGCAGAGGCT
TCTCAGAACATGGTGCTACACTCCATCACCCGCTGTCATGAAGAGAACCTGGAGCGTTAT
GAAACATGGAGAGCCAATCCCTTCTCCGAGTCTGTAGACGAGCTGCGAGACAGAGTCAAA
GGGGTCTCTGCCAAGCCCTTCATGGAGACCCATCCCACCCTGGATGCATTGCACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACCAA
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
CGGAAGAAGGTGAAGCTCAAACCGGTAATGAGGATGAATGGAAACTATGCCCGCAGGCTT
ATGACCATGCGAGGCCGTCCAGCTEGTGTGTCATCTGEGTGCCCTCCCACCGAGAGCGAGGCAG
GCCCTGAGGGAGCTCATGAGGCTCTATATCCAGATGAAGCCGGTGTGGCGCACCACCTGC
CCAGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTTAACTCCCAGCGCTTCGCT
GACCTCCTCTCCACTACCTTCAAATACAGGTACAACGGGAAGATAACCAATTACCTTCAC
AAGANCCTGGCCCATGTGCCTGAGATCATTGAGAGGGATGGATCCATAGGAGCCTGGGCC
AGCGAGGGAAATGAGTCGGCAAACAAGCTGTTCAGGCGTTTCCGGAAGATG
>Symphurus_plagiusa
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ACCCTCCGAGCTGCAGAGAAGGAGCTTCTCCCCGGCTTTCACCCCTTTGAGTGGCAGCCT
GCTCTGAAGAACGTCTCCACGTCTTGCGACGTGGGAATCATAAACGGTCTCTCCGGTCTT
GGTTCCTCAGTGGACGACGCCCCGGETGGAGACCATGGTGAGGAGETTCCGCTACGATGTG
GCACTGGTGTCGGCATTAAAAGATCTGGAGGACGACATCATGGAGGGGCTCAGGGACAGC
GGACTGGAAGACAGCGCCTGCACCTCAGGTTTCCGTGTCATGATCAAAGAGTGCTGCGAT
GGCATGGGTGACGTTAGCGAGAAGCACGGTGGGGGCCCAGTTGTTCCTGAGAAGGCCGTT
CGTTTCTCCTTCACCATCATGETCTGTCTCTGTGGTGGCAGACGAT ~--GATCAGCGCGAG
GTAAAGGTCTTCACCGAGCCGAAGCCGAATTCAGAACTGTCCTGTAAGCCTCTCTGCCTG
ATTTTCGTGGATGAGTCAGACCATGAGACGCTCACAGCTCTTCTCGGGCCAATCATCGCA
GAGCGGGATGCCATGAAAGAGAGCAGACTGATCCTGTCCATGGGEGEGGCATGCCTCACTTT
TTCAGTTTCTGCTTCAGAGGGACGGGCTATGATGAGAAGATGGTGCGGGAAATGGAAGGA
CTGGAGGCCTCAGGGTCCACATATATCTGCACCCTGTGTGATTCAACTCGAGCAGAGGCC
TCCGAGAACATGGTGTTCCACTCCATCACCCGCTCCCACACAGAGAACCTGGAACGTTAT
GAAATGTGGAGAACCAACCCCTTCTCTGAGTCTACGGATGACCTGCGAGACAGAGTCAAG
GGTGTCTCCGCCAAACCTTTCATGGAGACCCAGCCCACCCTTGATGCCTTGCACTGCGAC
ATCGGCAACGCCGCTGAGTTCTACAAGATCTTTCAGGANGAGATCGGAGAGGTGCACCTG
GGGGCCAAACCCAGCAGGGAGGAGCGGCGCAGCTGGAGAGCAGCTCTTGACAAACAGCTG
AGGAAGAAAGTGAAGCTGAAGCCTGTGATGAGGATGAATGGGAACTACGCCCGTCGACTG
ATGACCCTGGAGGCCGETGGAAGCCGETETGCGAGCTGGTGCCCTCAGAGGAACGGAGGGAG
GCGCTCAGAGAGCTGATGAGACTCTACATCCAGATGAAGCCCGTGETGGCGECGCCALCCTGL
CCGGCCAAGGAGTGCCCCGACCAGCTGTGTCGGETACAGCTTTAACTCCCAGCGETTTCGCC
GACATCCTCTCCAGCTCCTTCAAGTACAGGTACAAAGGGAAAATAACCAACTACCTCCAT
AAGACGCTGGCTCACGTGCCCGAGATCGTGGAGAGAGATGGATCCATCGGCGCCTGGGLC
AGCGAGGGCAACGAGTCGGCCAACAAGTTGTTCAGACGATTTCGAAAGATG
>Pleuronectes_platessus
ACCCTCCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACGAGTTTGAATGGCAGCCG
GCTCTTTCAAACGTGTCCACCTCTTGCCATGTTGGTATTATTAACGGGACCTCTGGATGG
ACATCCTCAGTGGACGACTCCCCGATTGAGACCATCACTCGGCGETTTCGCTATGATGTG
TCACTGGTGTCAGCATTAAAGGACCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGGCT
GGGATGGAAGACAGCGCTTGCACCTCAGGCTTTAGTGTCATGATCAAGGAATGCTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCGGCTGTTCCCGAGAAGGTTGTA
CGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCCTGGCCGACGAT ~~-GAAGACAGGGAG
GTCACCATCTTCACCGAGCCAAAGCCAAACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTG
ATGTTTGTGGATGAGTCCGACCACGAGACACTCACAGCTGTCCTGAGGCCTATCGTCGCC
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCGGETGGCCTGCCTCGCTTT
TTCCGCTTCCACTTCCGAGGCACGGGATACGATGAGAAGATGGTGCGAGAGCTGGAGGGC
CTGGAGGCCTCGGGCTCCACGTACATCTGCACTTTGTGTGACTCAAGCCGAGCCGAGGCT
TCTCAAAACATGGTGCTGCATTCCATCACCCGCTGETCACGAGGAGAACCTGGACCGTTAC
GAAATATGGAGAACGAACCCTTTCTCTGAGTCTGCAGACGAGCTGCGGGACAGAGTCAAA
GGCGTCTCGGCCAAGCCCTTCTTGGAGACCCAGCCCACAATGGATGCGTTACACTGTGAC
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATCGGGGAGGTGTACGAC
AAGGTCAAGCCCAGCCGGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTG
AGGAAGAAGATGAAGCTCAAACCAGTAATGAGGATGAATGGGAACTATGCCCGAAAGCTA
ATGAGCATGGAGGCTGTGGAGGTGGTGTGTGATCTGGTGCCCTCAGAGGAGAGGCGGGAG
CCCCTGAGGGAGCTGATGAGGCTCTACCTCCAGATGAAGCCTGTGTGGCGCGCCACCTGT
CCAGCCAAGGAATGCCCCGACCAGCTGTGCCGCTACAGCTTCAACTCCCAGCGCTTTGCC
GACCTCCTGTCCTCTACCTTCAAATACAGGTACAACGGCAAGATAACCAACTACCTCCAL
AAGACCCTGGCCCACGTGCCTGAGATCATAGAGAGAGACGGATCCATCGGAGCGTGGGCC
AGCGAGGGGAACGAGTCGGGAAACAAACTGTTCAGGCGTTTCCGGAAGATG
>Scophthalmus_maximus

———————————— GCAGAGAAGGAGCTTCTCCCCGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTAAAAAATGTGTCTACATCTTGGAATGTTGGCATCATTAATGGGCTCTCGGGATGG
GCTTCCTCAGTGGATGACTCCCTAGCTGAGACCATCACTCGGCGGETTTCGCTATGATGETG
GCACTGGTGTCGGCATTAAAGGATATGGAGGAGGACATCATGGAGGGGCTGAGGGACATT
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GGGATGGAAGACAGTGCTTGCACCTCTGGTTTTAGTGTCATGATCAAGGAATGTTGTGAC
GGCATGGGCGATGTCAGCGAGAAGCACGGCGGAGGACCAGCTGTTCCTGAGAAGGCTGETG
CGTTTCTCGTTCACTGTTATGTCTGTCTCTGTCCTGGCCGATGAT - - -GATGGGGEGGGAG
GTCACCATCTTCACAGAGCCTAAGCCAAACTCAGAACTGTCCTGCAAACCCCTTTGCCTG
ATGTTTGTGGATGAGTCAGACCATGAGACACTCACAGCTGTGCTGGGGCCCATAGTTGCA
GAGCGCAAAGCAATGAAAGAGAGTAGGCTCATCCTTTCCATTGGTGGETCTTCCTCGCTTT
TTTCGCTTCCACTTCAGAGGCACGGGATACGATGAGAAGATGGTACGAGAGATGGAAGGL
CTCGAGGCCTCGGGGTCTACTTATGTCTGCACTCTGTGTGACTCCACTCGTGCAGAGGCA
TCTCAGAACATGGTGCTACACTCGGTCACCCGCTGTCATGAAGAAAACCTTGACCGTTAT
GAAATATGGAGAACCAACCCCTTCTCTGAGTCTGTAGATGAGCTACGAGACAGAGTCAAA
GGTGTCTCTGCCAAGCCCTTCCTGGAGACTCAGCCCACCTTAGATGCATTACACTGTGAA
ATTGGCAATGCCACTGAGTTCTACAAAATCTTCCAGGACGAGATTGGGGAGTTGTACCAG
AAGGTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTG
AGGCAGAAGTTGAAGCTTAAACCGGTAATGAGGATGAATGGGAACTATGCACGCAGGTTA
ATGACCCTGGAGACCGTGGAGGTGGTGTGTGACCTGETGCCCTCAGAGGAGAGGAGGGAG
GCCCTGAGGGAGCTTATGAGGCTCTACCTCCAGATGAAGCCCGETGETGGCGELGCCACCTGC
CCAGCCAAGGAATGCCCTGACCAGGTGTGCCGCTACAGCTTCAACTCCCAGCACTTTGCC
GACCTTCTCTCCTCCACCTTCAAATATAGGTACAACGGAAAGATAACCAATTACCTTCAC
AAGACCCTCGCCCATGTGCCCGAAATCATAGAGAAAGAAGGATCTATAGGAGCCTGGGCC
AGTGAGGGAAATGAGTCAGCAAACAAGCTGTTCAGGCGTTTCCGTAAGATG
>Solea_solea
ACCCTCCGAGCTGCAGAGAAGGAGCTTCTCCCTGGCTTTCACCAGTTTGAATGGCAGCCA
GCTCTGAAAAATGTGTCTCCATCTTGCAATGTTGGCATTATTAATGGGTTGTCAGGATGG
GCTTCCTCAGTAGATGACTACCCAGCCGATACCATCTCTCGGAGGTTTCGCTATGATGTG
GCACTGGTGTCAGCATTAAAGGATCTGGAGGAGGACATCATGGAGGGGCTGAGAGAGAGT
GGGATGGAAGACAGTGCTTGCACCTCAGGCTTTCGTGTCATGATCAAAGAATGTTGTGAT
GGTATGGGCGATGTCAGCGAGAAGCACGGTGGAGGACCGGCTGTTCCTGAGAAGACTGTN
CGTTTCTCTTTCACTATAATGTCTGTCTCAGTGCGACCTGATGAT -~ -GAGGAGAAGGAG
GTAACAATCTTCACTGAGCCAAAGCCAAACTCAGAACTGTGTTGTAAGCCCCTATGCTTG
ATTTTTGTAGATGAGTCAGACCATGAGACACTAACAGCTCTCCTGGGGCCCATAGTTGCG
GAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATGGGCGGCATGTCTCACTTT
TTCAGCTTCCACTTCAGAGGCACAGGATATGATGAGAAGATGGTACGAGAAATGGAAGGA
CTGGAGGCATCGGGATCCACATATGTCTGCACTTTGTGTGACTCAAGTCGGGCAGAAGCA
TGTCAAAACATGGTGCTGCACTCCATCACGCGTTCTCATGAAGAGAACCTAGACCGTTAT
GAAATATGGAGAACCAACCCTTTCTCTGAGTCTATAGATGAGCTGCGAGACAGAGTCAAA
GGGGTCACAGCCAAACCCTTCATGGAGACCCAGCCCACACTTGATGCGTTGCACTGTGAT
ATTGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATAGGGGAGATGCACCAA
AAGGTCAACCCCAGCCGGGAGGAACGCCGCAGCTGGAGAGCAGCCCTGGATAAACAACTG
AGGAAGAAGATGAAGCTCAAACCAATAATGAGGATGAATGGAAACTATGCCCGCAGGCTA
ATGACCATGGAGGCTGTGGAGGTGGTGTGTGAGCTGGTGCCATCAGAGGAGAGGAGGGAG
GCCCTCAGAGAGCTTATGAGAATCTACATCGAGATGAAGCCCGTGTGGCGCACAACCTGC
CCGGCAAAGGAATGCCCCGACCAGCTGTGCAGCTACAGCTTCAACTCCCAGCGLCTTTGCC
GACCTCCTCTCCTCTGTCTTCAAATACAGGTACAATGGAAAGATAACCAATTACCTTCAC
AAGACCCTGGCACATGTGCCTGAAATCGTTGAGAGAGATGGATCCATCGGCGCCTGGEGCC
AGTGAGGGGAATGAGTCAGCAAACAAGCTGTTCAGGCGTTTTAGGAAAATG
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