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Chapter One

Introduction

Introduction to Stomiiformes

The order Stomiiformes is composed of 417 species in 53 genera (Eschmeyer,
1998; Nelson, 2006), including the lightfishes, dragonfishes, viperfishes,
snaggletooths, loosejaws, bristlemouths, and hatchetfishes. All members of the order
are marine, and most are meso- or bathypelagic. Stomiiforms are found in all of the
world's oceans. Most species are either black or silvery, and all species except one are
bioluminescent. The deep-sea species usually have a reduced swim bladder, a lighter
skeleton, and a high lipid content in their bodies (Herring, 2002). Stomiiforms are
generally small fishes, with most species less than 10 cm long, though adults range in
size from 1.5 cm to about 50 cm (Fink and Weitzman, 1982). Two six-foot-long
stomiids were reportedly viewed from the window of the first manned deep-sea
submersible, the bathysphere (Beebe and Crane, 1939), but no specimen was
collected and it seems likely that the sighting was a case of mistaken identity or
optical illusion.

Although some stomiiform species are rarely collected (e.g., Sonoda spp.,
Rhadinesthes decimus, Araiophos eastropas), other members of the order are clearly
among the ocean's most numerous inhabitants. Indeed, the bristlemouth genus
Cyclothone is often touted as being probably the most abundant vertebrate genus in

the world in terms of numbers of individuals (Herring, 2002; Nelson, 2006).



Stomiiforms make up an important part of the diet of large marine vertebrates such as
tunas and dolphins (Young et al., 1997; Gannon et al., 1998).

Fossil evidence of stomiiform fishes is limited. Most of the known fossil
stomiiforms are from the Miocene (Grenfell, 1984; Brzobohaty and Nolf, 2002;
Carnevale, 2008), or the Eocene (Patterson, 1993; Prokofiev and Bannikov, 2002).
Indirect lines of evidence indicate that the stomiiform lineage arose sometime in the
Mesozoic (Forey and Patterson, 2006). Gregorova (1989) describes stomiiform fossils
from the Tertiary, including specimens belonging to the extant genus Vinciguerria.
The Cretaceous genus /drissa has been considered a possible stomiiform, but its
placement is problematic (Arambourg, 1952; Prokofiev, 2005) and Weitzman (1967)

concluded that it is not a stomiiform.

Monophyly of Stomiiformes

Even prior to the introduction of cladistic principles to ichthyology, many
early workers recognized an affinity among the fishes now recognized as members of
Stomiiformes, placing them together or sequentially in classifications (Gill, 1872;
Glinther, 1880; Brauer, 1906; Regan, 1911). Stomiiform fishes were usually classified
with clupeoids (Regan, 1923; Marshall, 1960), salmonoids (Beebe and Crane, 1939;
Greenwood et al., 1966), or both (Gregory and Conrad, 1936; Gosline, 1960), and
early diagnoses of the stomiatoid group focus on characters that distinguish them
from their putative relatives, including the presence of photophores and a mouth that

continues posteroventrally past the eye. Rosen (1973) was the first to recognize the



group at the ordinal level, and Fink and Weitzman (1982) provide a list of
synapomorphies for the order that have remained accepted (Harold and Weitzman,

1996; Nelson, 2006).

Stomiiform Synapomorphies

1. Stomiiform photophores (light organs) have a structure that is apparently
unique among teleosts. The walls of the photophores are lined by flat cells filled with
guanine platelets and covered by a pigmented layer; they serve as a reflector. The
interior of the photophore is filled with two different types of cells: the photocytes,
light-producing cells packed with endoplasmic reticulum; and a second type of cell
that has been described as "glandular" and may function as a filter (Bassot, 1966).
Stomiiform photophores are not bacterial; the fish produces its own luciferin (Herring
and Morin, 1978). Bassot (1966) identified three main types of photophores within
the order. In type Alpha photophores, the photocytes are arranged in rows
perpendicular to the long axis of the photophore. In type Beta photophores,
photocytes are arranged around a central lumen that sometimes has an opening to the
outside. In type Gamma photophores, the photocytes are arranged radially around the
center of the organ. Both Alpha and Gamma types lack a lumen. These three
photophore types have been considered in the study of stomiiform intrarelationships.
Non-bacterial photophores are found in numerous species in at least six other teleost
orders, but none of these photophores have a structure that is similar to that of any of

the types of stomiiform photophores.



2. Stomiiforms have a unique mode of tooth attachment not found in any other
teleost. The anterior border of the tooth is fused to the attachment bone or tightly
bound to it by collagen, and the posterior border of the tooth is farther from the
attachment bone and only bound to it loosely, if at all. The tooth is hinged, with the
anterior border of the tooth serving as the axis of rotation (Fink, 1981). This type of
tooth attachment is found in most adult stomiiforms on either jaw or branchial teeth
(Fink and Weitzman, 1982) and is classified as Type 3 attachment by Fink (1981).
Fink characterized this as one of four tooth attachment types found in
actinopterygians. The other three types include Type 1 attachment, in which the tooth
is fully fused to the attachment bone; Type 2 attachment, in which there is an area of
unmineralized collagen at the tooth base and the tooth may be slightly depressible;
and Type 4 attachment, in which the posterior edge of the tooth has a large area of
collagen and the anterior edge lacks either collagen or dentine, and the tooth is hinged
with a posterior axis of rotation (Fink, 1981). In addition to Type 3 attachment, Type
1 and Type 4 are found in stomiiforms (Fink, 1981; Fink and Weitzman, 1982).

3. Stomiiforms have a medial division of the adductor mandibulae muscle
which is usually further divided into a ventral section inserting on the primordial
ligament and a dorsal section inserting onto the maxilla (Rosen, 1973). In some
stomiiform taxa, either the dorsal or ventral section is emphasized and the other is
reduced or lost; in a few groups, including Gonostoma and Margrethia, there are
additional sections (Fink and Weitzman, 1982). Rosen (1973) suggested that the

insertion of a division of the adductor mandibulae — whether the medial division or



the dorsolateral division — on the maxilla is a neoteleostean character. Fink and
Weitzman (1982) argued that the medial division and dorsolateral division are not
homologous, on the grounds that their relative positions indicate distinct
developmental origins. A dorsolateral division of the adductor mandibulae seems to
be a synapomorphy for the Eurypterygii, whereas a medial division is found not only
in stomiiforms but also in myctophids (but not the myctophid sister group,
Neoscopelidae), and in some acanthomorphs (Fink and Weitzman, 1982;
Winterbottom, 1974). This condition probably evolved independently in each lineage.

4. Stomiiforms have a premaxillary-rostrodermethmoid ligament that connects
the dorsolateral face of the ethmoid to the contralateral premaxilla (or to both the
contralateral and ipsilateral premaxillae). Most other teleosts do not have such a
ligament; however, in Galaxias there are broad ligamentous sheaths connecting the
dorsolateral surface of the ethmoid to the contralateral and ipsilateral premaxillae
(Fink and Weitzman, 1982).

5. In stomiiforms, the second epibranchial has one broad proximal termination
that articulates with both the second and the third pharyngobranchials. In other lower
teleosts, the termination of the second epibranchial is forked, with separate processes
articulating with the second and third pharyngobranchials (Rosen, 1973; Fink and
Weitzman, 1982).

6. In stomiiforms the posterior branchiostegal ray is significantly and abruptly
larger than those anterior to it (in a few taxa, it is the posterior two or three rays, not

just one, that are larger; the abruptness of the transition is the same). In most other



teleosts, there is a gradual increase in size of branchiostegal rays from anterior to
posterior (McAllister, 1968; Fink and Weitzman, 1982).

7. Most stomiiforms have branchiostegals articulating with the ventral
hypohyals. Exceptions are some of the sternoptychids and the malacosteines, in
which branchiostegal rays are found only on the anterior and posterior ceratohyals.
No other teleost has been found to have branchiostegals on the ventral hypohyals
(McAllister, 1968; Fink and Weitzman, 1982).

8. In stomiiform fishes the rete mirabile, the network of blood vessels that
move gases in and out of the swim bladder, is located at the posterior end of the swim
bladder. In almost all other teleosts that have a rete mirabile, it is located near the
middle or toward the anterior end of the swim bladder. Some beryciform and
stephanoberyciform fishes also have the rete at the posterior end of the swim bladder,
but in these taxa the structure of the rete is different from that of stomiiforms

(Marshall, 1960).

Molecular Systematics of Stomiiformes

Stomiiformes as a group is very morphologically divergent from other fishes.
This has been useful for establishing the monophyly of the order, but makes it more
difficult to determine the relationships of Stomiiformes with other fish groups. Even
within the order, there is a high degree of morphological diversity but also extensive
morphological homoplasy (Fink, 1984b; Harold and Weitzman, 1996). The

difficulties presented by stomiiform morphology in phylogenetics suggest that



molecular data may be particularly promising for resolving the relationships of this
group. However, few previous studies have used molecular data to address
stomiiform relationships. The only applications of molecular data to relationships
within the order have been limited to the genera Cyclothone, Gonostoma, and
Sigmops (Miya and Nishida, 1996; Miya and Nishida, 1997). Larger, deep-level fish
phylogenies based on molecular data have included no more than five representative
stomiiforms (Ishiguro et al., 2003; Miya et al., 2003; Lopez et al., 2004). The object
of my dissertation is the use of DNA sequence data to address both the inter- and

intrarelationships of Stomiiformes.



Chapter Two

Interrelationships of Stomiiformes and Neoteleost Monophyly

Introduction

Interpretations of the relationships of the stomiiforms to other fishes have
varied. Some early workers suggested that stomiiforms were related to the clupeoids
on the basis of similarities in the caudal skeleton and the presence of two
supramaxillaries in some of the taxa (Regan, 1923; Marshall, 1960). Others linked
stomiiforms to the salmonoids because of the presence of a dorsal adipose fin in many
taxa as well as similarity in shape of several skull bones, including the basisphenoid
and pterotic (Beebe and Crane, 1939; Greenwood et al., 1966). The stomiiforms,
salmonoids, and clupeoids were all united by many authors in the order Isospondyli
(Gregory and Conrad, 1936; Beebe and Crane, 1939; Gosline, 1960), a group that
also included elopids, albulids, osteoglossomorphs, and argentinoids. A competing
hypothesis was that stomiiforms were closely related to the Iniomi, a grouping
composed of fishes now considered members of Myctophiformes and Aulopiformes
(Regan, 1911; Garstang, 1931). Stomiiform fishes were linked to Iniomi on the basis
of characters including presence of photophores, a wide gape, and a reduced or absent
swim bladder, all adaptations to life in the deep ocean. Affiliations were also
suggested between the stomiiforms and the alepocephaloids (Berg, 1940) or the fossil

enchodontids (Regan, 1911; Gregory and Conrad, 1936).



Weitzman (1967) argued extensively that stomiiforms are most closely related
to the osmerids and galaxiids. Of the many (mostly osteological) similarities he noted
between the taxa, he considered characters associated with the ethmoid region of the
skull the most important. In these fishes the ethmoid itself is largely unossified but
surrounded by plates of perichondral bone, whereas in most other actinopterygians,
the ethmoid is mostly ossified (Gregory, 1933; Weitzman, 1967). Weitzman
considered the stomiiform genera Vinciguerria and Polymetme among the most basal
members of the group, stating "if no other stomiatoids existed, Vinciguerria could
easily be considered a somewhat neotenic, sea-going osmerid with photophores"
(Weitzman, 1967).

Rosen (1973) erected the clade Neoteleostei to encompass the approximately
17,000 species of higher teleosts, including stomiiforms, aulopiforms,
myctophiforms, lampriforms, polymixiiforms, percopsiforms, gadiforms, and
acanthopterygians. He placed Stomiiformes sister to the clade he named Eurypterygii,
composed of all other neoteleosts. Rosen recognized three characters as diagnostic of
Neoteleostei. The first is the presence of a large muscle originating on the seventh to
ninth vertebrae and inserting on the fourth infrapharygobranchial; Rosen called this
muscle the retractor arcuum branchialum, but it is now known as the retractor dorsalis
(Rosen, 1973; Fink and Weitzman, 1982). The second character recognized by Rosen
is the presence of dorsal projections of bone on the premaxilla: the ascending and
articular premaxillary processes. The third character is the presence of a medial

division of the adductor mandibulae muscle (Rosen, 1973).



Fink and Weitzman (1982) agreed with Rosen that stomiiforms are neoteleosts
and sister to Eurypterygii, but they reinterpreted the diagnosis of Neoteleostei. They
interpreted the adductor mandibulae condition in stomiiforms as uniquely derived in
the order and list it among stomiiform synapomorphies. Similarly, they argued that
the upper jaw characters listed by Rosen (1973) are not neoteleost synapomorphies.
They agreed that the retractor dorsalis muscle is a neoteleost synapomorphy, although
a similar muscle is found in gars, Amia, cyprinids, and Lepidogalaxias (Fink and
Weitzman, 1982; Fink, 1984a). Three new synapomorphies were listed by Fink and
Weitzman (1982) for Neoteleostei. The first was the presence of a single medial
rostral cartilage between the premaxillae and the ethmoid region. They found the
rostral cartilage present in most myctophiforms, aulopiforms, and stomiiforms. A
similar structure, composed of two paired cartilages rather than one, is found in
salmonids (Fink and Weitzman, 1982). The second new neoteleost synapomorphy
was Type 4 tooth attachment, in which the teeth are hinged with the axis of rotation at
the posterior tooth border (Fink, 1981). Although Type 3 tooth attachment is found in
many stomiiforms and is a synapomorphy for the order, Type 4 attachment is found
in some juvenile and small adult stomiiforms and a variety of eurypterygians. Fink
(1981) also found Type 4 attachment in Esox. The final neoteleost character listed by
Fink and Weitzman (1982) was that both the exoccipital and basioccipital, rather than
just the basioccipital, articulate with the vertebral column (Weitzman, 1967; Rosen
and Patterson, 1969; Fink and Weitzman, 1982). This character apparently is

independently derived in Hiodon (Greenwood, 1973; Fink and Weitzman, 1982), and
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the condition in salmonids is identical to neoteleosts, to the extent that Fink and
Weitzman (1982) suggest the possibility that Neoteleostei might need to be expanded
to include Salmoniformes. This configuration of the occipital condyle is also found in
Lepidogalaxias (Fink, 1984a). Finally, Fink and Weitzman (1982) concluded that
Diplophos was the most basal member of Stomiiformes, as opposed to Vinciguerria
or Polymetme, the conclusion of Weitzman (1967).

The monophyly of Neoteleostei has remained generally accepted (Lauder and
Liem, 1983; Johnson, 1992; Johnson and Patterson, 1996). Johnson (1992) suggested
that an important neoteleost synapomorphy is a shift in the insertion of the third
internal levator muscle from the fourth pharyngobranchial to the fifth upper
pharyngobranchial toothplate; he listed this synapomorphy among the four "most
important" for Neoteleostei, excluding the rostral cartilage listed by Fink and
Weitzman (1982) from his list.

Most authors have also agreed that Stomiiformes is sister to all other
neoteleosts (Lauder and Liem, 1983; Johnson, 1992; Johnson and Patterson, 1996;
Nelson, 2006). However, Olney et al. (1993) concluded that the jellynose fishes
(Ateleopodidae) were not lampriforms as previously thought, and placed ateleopodids
in an unresolved trichotomy with stomiiforms and eurypterygians.

There have been few molecular studies investigating the relationships of
Stomiiformes with other fishes. Analyses based on whole mitochondrial genome
sequences and including up to three representative stomiiform species have yielded a

monophyletic Neoteleostei with Stomiiformes sister to Eurypterygii (Ishiguro et al.,
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2003; Miya et al., 2003; Simmons and Miya, 2004). In contrast, a study based on data
from the RAGI, 12S rRNA, and 16S rRNA genes and including two representative
stomiiforms recovered Stomiiformes in a clade with osmeroids and galaxioids (Lopez
et al., 2004). Whereas the mitogenomic studies agree with the currently prevailing
view of stomiiform relationships, Lopez et al. (2004) echoes the earlier hypothesis of
Weitzman (1967).

The primary goal of this study is to provide a robust test of the phylogenetic
position of Stomiiformes with respect to all major previous hypotheses.
Simultaneously and inseparably, it is necessary to test the monophyly of Neoteleostei
as currently defined. Additionally, the relationships of Ateleopodidae relative to

Stomiiformes and Eurypterygii are examined.

Methods
Taxon Sampling

Taxon sampling was broad, including all of the major groups with which
Stomiiformes has at some time been linked in the literature (Table 2.1). A total of 80
species were sampled, including 11 stomiiforms, two ateleopodids, 21 eurypterygians
(of which four were aulopiforms), 20 "protacanthopterygians" (sensu Nelson 2006),
13 ostarioclupeomorphs, 10 elopomorphs, and three osteoglossomorphs. Amia calva

was used to root the trees.
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Genes

The data set is composed of sequences from three protein-coding nuclear
genes (RAGI1, MYH6, and ZIC1) and one protein-coding mitochondrial gene (COI).
Genes were selected for analysis on the basis of several criteria: (1) relatively slowly-
evolving, and thus more likely to be helpful in resolving deep phylogeny; (2) single-
copy so that there was little or no doubt that the sequences I obtained represented
orthologous and not paralogous genes; and (3) fragments could be successfully
amplified for most or all of the targeted taxa. Several additional candidate genes were
investigated and subsequently rejected for analysis because of failure to meet one or
more of the criteria.

The recombination activating gene 1 (RAG1) is one of two RAG genes that
both encode enzymes with important immune function in vertebrates. These enzymes
are responsible for shuffling and recombining the several hundred VDJ genes into
combinations that produce millions of different antibodies (Sadofsky, 2004). The
RAGT gene is well characterized and widely used for reconstruction of vertebrate
phylogenies (Hrbek et al., 2006; Miya et al., 2007; Jackman et al., 2007).

The ZIC1 and MYH6 genes were both recently developed as markers for fish
phylogenetics (Li et al., 2007). The alpha-myosin heavy chain (MYH6) gene is
expressed in the cardiac muscle of vertebrates. It codes for one of the six chains that
make up a myosin II filament, the structure that produces contractile force in a muscle

cell through articulation with an actin filament (Berg et al., 2001). The zinc finger
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protein 1 (ZIC1) gene is expressed in the cerebellum and is involved in regulation of
neural development (Aruga et al., 1998).

The cyctochrome ¢ oxidase gene I (COI) is the only mitochondrial gene
included in the dataset. Its protein product is the last enzyme in the electron transport
chain of cellular respiration (Capaldi, 1990). The COI gene is widely used in
eukaryote systematics (Schulte and de Quieroz, 2008; Jorgensen et al., 2008; Meixner
et al., 2007). It is also the gene used for most animal taxa by the Consortium for the

Barcode of Life (Kress and Erickson, 2008; Savolainen et al., 2005).

Data Collection and Alignment.

I isolated total genomic DNA from tissue samples using either the DNeasy
Blood & Tissue Kit (QIAGEN, Valencia, CA, USA) or a standard desalting protocol
followed by alcohol precipitation. Preserved tissue for Ateleopus japonicus was not
available, but a sample of previously extracted DNA was generously provided by
Masaki Miya (Natural History Museum, Chiba, Japan).

Target sequences were amplified using the polymerase chain reaction (Saiki et
al., 1988) using standard methods. A number of templates had low DNA
concentrations, which is common for meso- and bathypelagic fishes; for other taxa,
DNA concentration or quality was poor because the tissues had been poorly preserved
or stored. For templates in which I suspected the DNA was of poor quality (i.e.,
fragments were broken and short), I amplified target sequences using multiple primer

pairs, each pair amplifying a shorter subregion of the total fragment (Table 2.2). For
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templates with low DNA concentration, I employed a "nested" PCR protocol, in
which the product of a first PCR reaction was used as a template for a second round
of PCR using a set of primers that are internal relative to the original set.

Successfully amplified target sequences were purified using one of three
methods: the QIAquick PCR Purification Kit (QIAGEN, Valencia, CA, USA) for
spin column purification, the AMPure magnetic bead purification system (Agencourt,
Beverly, MA, USA), or (for the majority of sequences) enzymatic digestion with
ExoSAP-It (USB/Affymetrix, Santa Clara, CA, USA). The purification process
separates the amplified, double-stranded sequence from undesired molecules that
could interfere with successful sequencing, including unincorporated primers and
dNTPs.

Purified PCR products were cycle sequenced (Sanger et al., 1977) using dye-
labeled terminators, specifically the BigDye Terminator Cycle Sequencing Kit
(Applied Biosystems, Foster City, CA, USA). Sequences were visualized on an ABI
3100xl automated sequencer in the KU DNA Sequencing Core Facility.

I used the program Sequencher v.4.1 (1991) to view the raw sequence data,
combine forward and reverse sequences (and, where applicable, multiple short
fragments) into single full-length consensus sequences, correct base miscalls by the
sequencer, and trim the sequences of any messy ends.

Alignment of sequences was done by eye. As I used exons of protein coding
genes, alignment by amino acid sequence was straightforward and unambiguous. The

program Se-Al (Rambaut, 2002) was used for manipulation of sequences and
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alternating between displays of amino acid and nucleotide sequences during the
alignment process.

The final concatenated data matrix was composed of 858 nucleotides from the
RAGT1 gene, 705 from the MYHG6 gene, 951 from the ZIC1 gene, and 831 from the
COI gene, for a total of 3,345 data columns. Of these, 1621 were constant, 207 were

uninformative, and 1517 were phylogenetically informative.

Sequence Evaluation

To examine whether base compositional bias was present in my dataset, I
tested each gene fragment for each target taxon for overall GC content (i.e., percent
of nucleotides that are guanine or cytosine) and GC content at third codon positions.
If there is no base compositional bias, one would expect GC content to be
approximately 50%. Third positions were also evaluated by themselves because the
degeneracy of the genetic code means that mutations at third positions are more likely
than those at other positions to be synonymous; therefore, tendency toward base
compositional bias is less constrained at third positions by selection against amino
acid change. Base composition was evaluated using the program Codonw (Peden,
1999). I tested the null hypothesis of base compositional stationarity among taxa
using the chi-square test implemented in PAUP* 4.0 (Swofford, 2003).

I examined the extent of codon usage bias in my dataset by calculating the
effective number of codons (N¢) (Wright, 1990) for each gene fragment for each

taxon. Codon usage bias is possible because of the redundancy of the genetic code,
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with 64 possible nucleotide triplets coding for 20 amino acids. If all possible triplets
coding for the same amino acid are present in equal frequency in a sequence, there is
no codon bias; if some triplets are "used" more frequently than others to code for the
same amino acid, bias is present. The effective number of codons is a statistic used to
express the overall level of codon usage bias in a sequence (Wright, 1990). Possible
values for N¢ range from 20 (if only one possible triplet is used for each amino acid)
to 61 (if synonymous triplets are present at nearly equal frequencies; that is, codon
usage is random). I calculated N¢ for sequences using the program Codonw (Peden,

1999).

Phylogenetic Analysis.

I performed a parsimony analysis on the concatenated data matrix in the
program PAUP*4.0 (Swofford, 2003), using a heuristic search with 10,000 random
addition sequence replicates. The Tree Bisection and Reconnection (TBR) algorithm
was specified to search the treespace as widely as possible. I evaluated the support for
clades in the analysis using the nonparametric bootstrap as implemented in PAUP*
(Felsenstein, 1985), with 1,000 bootstrap replicates.

Maximum likelihood analysis was performed in the program GARLI v.0.95
(Zwickl, 2006) under the general time reversible model of evolution with a gamma
distribution of rates among sites, allowing for a proportion of invariant sites

(GTR+I+T). Six independent runs were performed, each beginning with a random
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starting tree and progressing for 10,000 generations after the last improvement in
topology. I implemented the nonparametric bootstrap in GARLI with 100 replicates.

I performed Bayesian inference of phylogeny using the program MrBayes
v.3.1 (Huelsenbeck and Ronquist, 2001). Four simultaneous runs were performed,
each with four chains, three of which were "heated" chains. The analysis was run for
four million generations, the first 25% of which were discarded as burn-in. Data
partitioning was done by genome and, for the mitochondrial gene, by codon position,
for a total of four partitions (nuclear genes, mitochondrial gene first positions,
mitochondrial gene second positions, and mitochondrial gene third positions). This
partitioning scheme was the best-performing a priori scheme for producing stable
topology in Bayesian analysis in several vertebrate DNA datasets (McGuire et al.,
2007; Oaks, 2008). It avoids excessive underparameterization, a serious problem for
phylogenetic inference (Huelsenbeck, 1995; Sullivan and Swofford, 1997). A
common alternate scheme of partitioning that incorporates gene identity as well as
codon position, which in this data set would have yielded twelve partitions, has been
shown to cause problems with overparameterization in other datasets (McGuire et al.,
2007; Oaks, 2008) leading to less stable topology and branch length estimation.

For each data partition, I used MrModeltest v2.2 (Nylander, 2008) to choose,
from among the 24 substitution models that are supported by MrBayes, the model that
best fit the data in that partition. For the nuclear gene partition, the model chosen was

GTR+I+T; for the mitochondrial first positions partition, the model was SYM+I+T;
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for the mitochondrial second positions partition, the model was FB1+T; for the

mitochondrial third positions partition, the model was GTR+T".

Results
Sequence Evaluation

There is some evidence of base compositional and codon bias in the sequences
(Tables 2.3-2.6). Base compositional bias was highest in the RAG1 gene (mean
57.9% GC overall; mean 74% GC at third positions), moderate in the ZIC1 gene
(mean 56.4% GC overall; mean 63.4% GC at third positions), and lowest in MYH6
(mean 49.1% GC overall; mean 58.1% GC at third positions) and COI (mean 46.8%
GC overall; mean 44.5% at third positions). Codon bias was higher in RAG1 (mean
N¢ 44.28) and COI (mean N¢ 46.50) and lower in ZIC1 (mean N¢ 53.90) and MYH6
(mean N¢ 52.21).

The null hypothesis of base compositional stationarity among taxa was
rejected by the chi-square test for RAG1 (p=0.00001), MYH6 (p=0.00559), and COI
(p=0.00152). The null hypothesis of stationarity was not rejected at the 0.05 level for
ZICI1 (p=0.06706). When third positions were excluded, base compositional

stationarity was not rejected for any of the genes (p=1.0 for each).
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Phylogenetic Analysis

A single optimal tree was recovered by each method of analysis (Figures 2.1—
2.3). The trees produced by all three methods of analysis are similar in topology, with
resolution and branch support weakest in the parsimony tree. In all three trees, the
stomiiform clade is placed with the osmeroid and galaxioid fishes. In the parsimony
tree, the stomiiform Vinciguerria is placed sister to a clade composed of osmeroids,
galaxioids, and all other stomiiforms. In the Bayesian and maximum likelihood trees,
the order Stomiiformes is recovered as monophyletic and in a clade with the
osmeroids and galaxioids. The clade Neoteleostei as currently defined is not
recovered as a monophyletic group in any of the trees.

In all three trees, a monophyletic Eurypterygii is recovered, with
Ateleopodidae placed as its sister group. Branch support for both eurypterygian
monophyly and the sister group relationship between ateleopodids and eurypterygians
is strong in the likelihood and Bayesian trees, but very weak in the parsimony tree.

The enigmatic Lepidogalaxias salamandroides is never recovered with the
galaxioids, osmeroids, or esocoids, but is instead placed sister to all other euteleosts
or, in the parsimony analysis, placed in an unresolved trichotomy with Clupeiformes
and Euteleostei. The affiliation of the included retropinnid, Retropinna semoni, is
solidly with the galaxiids (or at least Galaxias) rather than with the osmerids. The
position of Galaxiella is not stable among the trees, and while it is not recovered as

part of a monophyletic Galaxioidei in either the Bayesian or maximum likelihood
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trees, its placement outside the clade is not well supported by either bootstrap or
posterior probability values.

The alepocephaloids are never recovered sister to the argentinoids, but rather
are placed sister to Ostariophysi in all three trees. A monophyletic
Ostarioclupeomorpha is never recovered in any of the trees, even if Alepocephaloidei
is included. Similarly, Elopomorpha is not monophyletic in any of the three trees, but
is instead recovered as two graded clades in each topology, although composition of

the two clades differs in the parsimony tree versus the other two trees.

Discussion

The results of this study support the phylogenetic hypothesis proposed by
Weitzman (1967) that stomiiforms are most closely related to osmeroids and
galaxioids. The hypothesis originally proposed by Rosen (1973) that stomiiforms are
the basal neoteleost group is not supported by these data. The conclusions of
Weitzman (1967) are further corroborated by the recovery of Vinciguerria sister to
the other included stomiiforms in this analysis, with Diplophos recovered as a more
derived member of the group. Weitzman (1967) considered Vinciguerria one of the
most basal stomiiforms, whereas Fink and Weitzman (1982), interpreting stomiiforms
as neoteleosts, considered Diplophos the most basal stomiiform.

Much of the morphological evidence for the monophyly of Neoteleostei is
open to alternative interpretations. For example, a retractor dorsalis muscle is also

found in cyprinids, gars, Amia, and Lepidogalaxias (Fink and Weitzman, 1982; Fink,
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1984a); under any existing hypothesis of fish phylogeny, this character must have
evolved more than once and/or been lost in some lineages. A paired rostral cartilage
is also found in salmonids and even Fink and Weitzman (1982) suggest that it could
be a homologous structure to the neoteleost character that has not fused. Type 4 tooth
attachment is also found in Esox (Fink, 1981) and is probably in need of more
thorough sampling, particularly among juveniles, as the character is most prevalent
among juvenile stomiiforms and lower eurypterygians. The occipital condyle
composed of both basioccipital and exoccipital is also found in salmonids and
Lepidogalaxias, and has certainly been independently derived in Hiodon (Fink and
Weitzman, 1982; Fink, 1984a); further investigation may well prove it to be a
euteleost, rather than a neoteleost, synapomorphy.

Although monophyly of Neoteleostei sensu lato is rejected, the monophyly of
Rosen's (1973) clade Eurypterygii is supported in all analyses, in each case with
ateleopodids sister to eurypterygians. This suggests a possible redefinition of the
clade Neoteleostei, to include only Atelepodidae + Eurypterygii, but not
Stomiiformes. The conclusions of Olney et al. (1993) that ateleopodids are not
lampriforms but instead basal neoteleosts are supported.

The phylogenetic position of Lepidogalaxias recovered in the present study,
sister to all other euteleosts, is novel. The proper placement of this unusual monotypic
genus has been debated since Mees (1961) originally described it as a galaxiid. While
most authors have placed Lepidogalaxias somewhere within Galaxiidae (Williams,

1987; Begle, 1991; Begle, 1992; Johnson and Patterson, 1996; Williams, 1996) or
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sister to it (Frankenberg, 1969), similarities with umbrids and esocids have frequently
been noted and Rosen (1974) considered Lepidogalaxias and the esociforms to be
sisters. Fink (1984a) noted that, like neoteleosts, Lepidogalaxias has a retractor
dorsalis muscle as well as an occipital condyle composed of both basioccipital and
exoccipital; he placed Lepidogalaxias in an unresolved trichotomy with the salmonids
and the neoteleosts. Waters et al. (2000) used DNA sequence data from the
cyctochrome b and 16S rRNA genes to test the existing phylogenetic hypotheses for
Lepidogalaxias, and recovered the genus sister to the galaxioids; however, their
analysis included only galaxioids, esociforms, and salmonids. The present placement
of Lepidogalaxias as sister to all other euteleosts represents a new hypothesis of
relationship that deserves further investigation. The genus must certainly play a
critical role in ongoing investigations of euteleost phylogeny.

Even with the troublesome genus Lepidogalaxias excluded, galaxioid
monophyly has been controversial. Rosen (1974) suggested that retropinnids are
sister to osmerids, a relationship that was recovered by Waters et al. (2002) with
DNA sequence data. Most other authors, however, conclude that retropinnids and
galaxiids compose a monophyletic Galaxioidei (Fink, 1984a; Begle, 1991; Johnson
and Patterson, 1996; Williams, 1996). The present analyses recover Retropinna sister
to Galaxias or, in the parsimony tree, nested within the galaxiids. None of the
analyses recovers a monophyletic Galaxiidae, and only the parsimony analysis
recovers reciprocally monophyletic galaxioid and osmeroid clades. The difficulty lies

with Galaxiella, and is suspected to be due to missing data: the DNA sample
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extracted for this species was of very low concentration and the RAG1 gene was
never successfully sequenced for this taxon. This study was not intended to resolve
relationships within the galaxioid + osmeroid clade, but it can be said that the results
do not support the monophyletic retropinnid + osmerid group of Rosen (1974) and
Waters et al (2002).

The placement in all three trees of Alepocephaloidei sister to Ostariophysi is
in conflict with the widely accepted view (Begle, 1992; Johnson and Patterson, 1996;
Nelson, 2006) that alepocephaloids are sister to the argentinoids, a relationship first
proposed by Greenwood and Rosen (1971). However, some earlier authors
considered alepocephaloids closely related to clupeomorphs (Berg, 1940; Gosline,
1960). More recently, a study based on whole mitochondrial genomic data recovered
alepocephaloids nested within Ostarioclupeomorpha (Ishiguro et al., 2003).
Furthermore, Ahlstrom et al. (1984a) found that the ontogeny of alepocephaloids did
not support a close relationship with the argentinoids. It is clear that further
investigation of the phylogenetic affiliations of alepocephaloids is warranted.

The fact that neither Elopomorpha nor Ostarioclupeomorpha are recovered as
monophyletic groups is most directly attributable to the fact that resolution is
generally lower at the deepest nodes of the trees, which may be due to saturation
effects at deep levels of divergence. With this dataset, the monophyly of these groups
can be neither confirmed nor confidently rejected. This simply demonstrates that

problems involving the relationships of taxa whose origins and divergences are so
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ancient should be addressed with DNA sequences that are even more slowly evolving

than those used here.
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Table 2.1. Taxon sampling and tissue numbers; classification following Nelson

(2006).

Neopterygii
Amiiformes
Amia calva

Teleostei
Osteoglossomorpha
Hiodontiformes
Hiodon alosoides
Osteoglossiformes
Chitala chitala
Gnathonemus petersi
Elopomorpha
Elopiformes
Elops saurus
Megalops cyprinoides
Albuliformes
Albula vulpes
Halosauropsis macrochir
Notacanthus chemnitzii
Anguilliformes
Moringua javanica
Gymnothorax melatremus
Derichthys serpentinus
Serrivomer beanii
Saccopharyngiformes
Eurypharynx pelecanoides
Ostarioclupeomorpha
Clupeiformes
Engraulis eurystole
Opisthonema oglinum
Dorosoma cepedianum
Gonorhynchiformes
Chanos chanos
Gonorhynchus greyi

Cypriniformes
Pimephales promelas
Catostomus commersoni

Characiformes
Colossoma sp.
Siluriformes
Ictalurus punctatus
Noturus gyrinus
Plotosus lineatus
Arius felis
Gymnotiformes
Apteronotus albifrons
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KU 3491

KU 2537

KU 2544
KU 2513

KU 5860
KU 5661

KU 3814
KU 5945
KU 5937

KU 4407
KU 7238
KU 5320
KU 5953

KU 5908
KU 5153
KU 5846
KU 7325
KU 1603
EBU 22823

KU 5956
KU 5969

KU 3081
Genbank
KU 1821
KU 4730
KU 5161

KU 2528



Euteleostei

Neoteleostei

Eurypterygii

Argentiniformes
Argentina striata
Dolichopteryx sp.
Nansenia longicauda
Bathylagus longirostris
Leuroglossus stilbius

Alepocephaliformes
Normichthys operosus
Sagamichthys abei
Xenodermichthys copei
Rouleina attrita

Osmeriformes
Mallotus villosus
Thaleichthys pacificus
Retropinna semoni
Lepidogalaxias salamandroides

Galaxias maculatus

Galaxiella nigrostriata
Salmoniformes

Prosopium williamsoni

Oncorhynchus keta
Esociformes

Esox lucius

Umbra limi

Stomiiformes
Diplophos taenia
Bonapartia pedaliota
Margrethia obtusirostra
Gonostoma elongatum
Polyipnus clarus
Polymetme thaeocoryla
Vinciguerria nimbaria
Yarrella blackfordi
Astronesthes gemmifer
Borostomias elucens
Chirostomias pliopterus

Ateleopodiformes
Ateleopus japonicus
ljiimaia antillarum

Aulopiformes
Synodus foetens
Chlorophthalmus agassizii
Benthalbella dentata
Alepisaurus ferox
Myctophiformes
Neoscopelus macrolepidotus
Diaphus dumerilii
Hygophum hygomii
Lampriformes
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KU 3283
KU 6522
KU 6511
KU 5333
KU 3140

KU 5310
KU 2394
KU 5276
KU 6515

KU 3139
KU 3135
EBU 22355
EBU 21545

EBU 22353
EBU 21542

UW 048051
KU 3228

KU 5414
KU 2568

KU 3781
KU 3789
ORI 1406
KU 5384
KU 3563
KU 3547
KU 3733
LIM A4
KU 3106
ORI 1403
KU 3113

ORI
KU 5411

KU 5069
KU 1477
KU 3239
KU 5393

KU 3297
KU 1481
KU 5303



Lampris guttatus KU 5402

Lophotus lacepede KU 6557

Zu cristatus KU 5289

Regalecus glesne KU 5286
Polymixiiformes

Polymixia lowei KU 5952
Percopsiformes

Percopsis transmontana KU 1891
Gadiformes

Gadus morhua Genbank
Ophidiiformes

Brotulotaenia nigra KU 6529
Lophiiformes

Lophiodes reticulatus KU 5180

Acanthopterygii

Mugiliformes

Mugil trichodon KU 5833
Stephanoberyciformes

Melamphaes suborbitalis KU 6532
Gasterosteiformes

Gasterosteus aculeatus KU 5986
Scorpaeniformes

Scorpaenopsis diabolus KU 7052
Perciformes

Apogon apogonoides KU 7185

KU = University of Kansas; EBU = Evolutionary Biology Unit, Australian Museum; LIM = Leibniz
Institut fiir Meeresbiologie, Germany; ORI = Ocean Research Institute, University of Tokyo, Japan
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Table 2.2. Primers used for DNA amplification and sequencing.

Gene  Primer Primer Sequence

RAGl Of2° 5' CTGAGCTGCAGTCAGTACCATAAGATGT 3'
RAGI WRi2° 5 ATGGGBGATRTCAGCGAGAA 3'

RAGI Wfi3* 5 GATGARAAGATGGTGCGNGAGVT 3'
RAGI Wr2i3° 5 WARTTBCCRTTCATCCTCAT 3'

RAGl Wr2i4® 5 CTRTARCGRCACAGCTGGTC 3'

RAGI Wr3" 5' ATCTGGADGTGTAGTGCCAG 3'

RAGl Or2* 5' CTGAGTCCTTGTGAGCTTCCATRAAYTT 3'
ZIC1 AFI° 5' GGACGCAGGACCGCARTAYC 3'

ZIC1 AF2° 5'GGACCGCAGTATCCCACYMT 3'

ZIC1 AF3° 5'TTYTCGGGGGACATGTAYGG 3'

ZIC1 ARI® 5'CTGTGTGTGTCCTTTTGTGRATYTT 3'

ZIC1 AR2° 5'GTGTGTCCTTTTGTGAATTTTYAGRT 3'
ZIC1 AR3® 5' GCRGCCATRTTCATGTTCA 3'

MYH6 A3F1° 5 CATMTTYTCCATCTCAGATAATGC 3'
MYH6 A3F2° 5'GGAGAATCARTCKGTGCTCATCA 3'
MYH6 A3F3° 5'TCCCGWGTCACYTTTCAGC 3'

MYH6 A3RI° 5'ATTCTCACCACCATCCAGTTGAA 3'

MYH6 A3R2° 5'CTCACCACCATCCAGTTGAACAT 3'

MYH6 A3R3° 5'GTGAAGCCRAGCACRTCAAA 3'

COlI L5698 5" AGGCCTCGATCCTACAAAGKTTTAGTTAAC 3'
Col L5956 5' CACAAAGACATTGGCACCCT 3'

Col H6864° 5' AGWGTWGCKAGTCAGCTAAA 3'

COlI H6855" 5" AGTCAGCTGAAKACTTTTAC 3'

a. Designed by G.O. Orti, University of Nebraska - Lincoln

b. Designed by N.I. Holcroft, University of Kansas

c. Designed by C. Li, University of Nebraska - Lincoln

d. Designed by M. Miya, Natural History Museum and Institute, Chiba, Japan
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Table 2.3. Base composition and codon usage in the RAG1

gene.

Species

Amia calva

Hiodon alosoides
Notopterus chitala
Gnathonemus petersi
Elops saurus

Megalops cyprinoides
Albula vulpes
Halosauropsis macrochir
Notacanthus chemnitzii
Moringua javanica
Gymnothorax melatremus
Derichthys serpentinus
Serrivomer beanii
Eurypharynx pelecanoides
Engraulis eurystole
Opisthonema oglinum
Dorosoma cepedianum
Chanos chanos
Gonorhynchus greyi
Pimephales promelas
Catostomus commersoni
Colossoma sp.

Noturus gyrinus
Ictalurus punctatus
Plotosus lineatus

Arius felis

Apteronotus albifrons
Argentina striata
Dolichopteryx sp.
Nansenia longicauda
Bathylagus longirostris
Leuroglossus stilbius
Normichthys operosus
Sagamichthys abei
Xenodermichthys copei
Rouleina attrita
Mallotus villosus
Thaleichthys pacificus
Retropinna semoni
Lepidogalaxias salamandroides

RAG1 GC
0.524
0.590
0.551
0.553
0.629
0.560
0.607
0.550
0.656
0.546
0.605
0.642
0.613
0.602
0.607
0.605
0.613
0.530
0.564
0.531
0.518
0.518
0.469
0.479
0.470
0.472
0.511
0.593
0.604
0.622
0.636
0.624
0.660
0.510
0.690
0.686
0.632
0.618
0.568
0.649
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RAG1 GC3
0.637
0.760
0.684
0.697
0.898
0.676
0.775
0.648
0.917
0.672
0.728
0.893
0.779
0.794
0.784
0.762
0.775
0.597
0.724
0.615
0.582
0.584
0.469
0.490
0.475
0.477
0.591
0.772
0.800
0.857
0.881
0.879
0.963
0.593
0.996
0.996
0.867
0.852
0.711
0.906

RAG1 ENC
50.61
42.99
50.56
48.60
33.82
44.84
41.08
47.48
34.51
53.29
44.78
36.12
39.86
41.14
41.33
38.64
38.49
54.94
46.42
55.18
50.81
54.81
56.50
57.49
56.65
54.90
51.87
41.24
41.53
36.53
3541
35.67
29.20
60.39
27.15
27.25
36.97
37.20
46.08
34.38



Galaxias maculatus
Galaxiella nigrostriata
Prosopium williamsoni
Oncorhynchus keta
Esox lucius

Umbra limi

Diplophos taenia
Bonapartia pedaliota
Margrethia obtusirostra
Gonostoma elongatum
Polyipnus clarus
Polymetme thaeocoryla
Vinciguerria nimbaria
Yarrella blackfordi
Astronesthes gemmifer
Borostomias elucens
Chirostomias pliopterus
Ateleopus japonicus
ljiimaia antillarum
Synodus foetens
Chlorophthalmus agassizii
Benthalbella dentata
Alepisaurus ferox
Neoscopelus macrolepidotus
Diaphus dumerilii
Hygophum hygomii
Lampris guttatus
Lophotus lacepede

Zu cristatus

Regalecus glesne
Polymixia lowei
Percopsis transmontana
Gadus morhua
Brotulotaenia nigra
Lophiodes reticulatus
Mugil trichodon
Melamphaes suborbitalis
Gasterosteus aculeatus
Scorpaenopsis diabolus
Apogon apogonoides

Mean

0.562

0.578
0.580
0.569
0.545
0.585
0.609
0.636
0.614
0.626
0.615
0.561
0.615
0.656
0.673
0.670
0.605
0.599
0.522
0.582
0.562
0.552
0.635
0.566
0.596
0.512
0.548
0.578
0.550
0.556
0.594
0.552
0.517
0.515
0.535
0.556
0.559
0.551
0.507

0.579
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0.706

0.753
0.739
0.715
0.636
0.746
0.809
0.880
0.825
0.869
0.834
0.689
0.834
0.915
0.955
0.957
0.829
0.809
0.580
0.716
0.676
0.690
0.878
0.710
0.755
0.548
0.667
0.777
0.734
0.685
0.803
0.669
0.603
0.589
0.637
0.682
0.719
0.700
0.569

0.740

45.54

41.09
43.81
47.28
52.23
42.19
39.92
34.59
39.01
36.85
37.40
48.85
38.08
33.08
31.55
30.93
41.33
42.32
50.94
46.81
47.51
48.17
34.87
46.16
45.46
51.32
48.40
42.97
44.96
49.82
41.42
48.39
57.00
54.83
52.90
47.46
49.27
48.92
57.52

44.28



Table 2.4. Base composition and codon usage in the MYH6

gene.

Species

Amia calva

Hiodon alosoides
Notopterus chitala
Gnathonemus petersi
Elops saurus

Megalops cyprinoides
Albula vulpes
Halosauropsis macrochir
Notacanthus chemnitzii
Moringua javanica
Gymnothorax melatremus
Derichthys serpentinus
Serrivomer beanii
Eurypharynx pelecanoides
Engraulis eurystole
Opisthonema oglinum
Dorosoma cepedianum
Chanos chanos
Gonorhynchus greyi
Pimephales promelas
Catostomus commersoni
Colossoma sp.

Noturus gyrinus
Ictalurus punctatus
Plotosus lineatus

Arius felis

Apteronotus albifrons
Argentina striata
Dolichopteryx sp.
Nansenia longicauda
Bathylagus longirostris
Leuroglossus stilbius
Normichthys operosus
Sagamichthys abei
Xenodermichthys copei
Rouleina attrita
Mallotus villosus
Thaleichthys pacificus
Retropinna semoni
Lepidogalaxias salamandroides

MYH6 GC MYH6 GC3

0.461
0.548
0.488
0.486
0.513
0.503
0.487
0.483
0.501
0.577
0.493
0.492
0.482
0.504
0.483
0.490
0.456
0.446
0.482
0.472
0.492
0.428
0.438
0.439
0.488
0.442
0.462
0.480
0.461
0.473
0.476
0.480
0.477
0.479
0.478
0.477
0.474
0.521
0.437
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0.485
0.732
0.560
0.557
0.636
0.589
0.554
0.574
0.597
0.848
0.578
0.565
0.538
0.645
0.580
0.598
0.454
0.466
0.534
0.535
0.595
0.380
0.408
0.424
0.586
0.437
0.504
0.557
0.494
0.511
0.562
0.546
0.549
0.555
0.551
0.559
0.533
0.651
0.416

MYH6 ENC
57.73
43.04
53.91
55.94
50.22
44.95
48.78
52.32
53.80
36.51
47.74
53.16
55.04
45.19
53.33
55.14
59.87
61.00
49.10
59.14
56.29
52.13
52.00
51.62
56.02
56.81
51.19
52.95
51.65
53.21
52.92
56.82
58.86
57.02
57.35
52.37
58.05
49.29
56.06



Galaxias maculatus
Galaxiella nigrostriata
Prosopium williamsoni
Oncorhynchus keta
Esox lucius

Umbra limi

Diplophos taenia
Bonapartia pedaliota
Margrethia obtusirostra
Gonostoma elongatum
Polyipnus clarus
Polymetme thaeocoryla
Vinciguerria nimbaria
Yarrella blackfordi
Astronesthes gemmifer
Borostomias elucens
Chirostomias pliopterus
Ateleopus japonicus
ljiimaia antillarum
Synodus foetens
Chlorophthalmus agassizii
Benthalbella dentata
Alepisaurus ferox
Neoscopelus macrolepidotus
Diaphus dumerilii
Hygophum hygomii
Lampris guttatus
Lophotus lacepede

Zu cristatus

Regalecus glesne
Polymixia lowei
Percopsis transmontana
Gadus morhua
Brotulotaenia nigra
Lophiodes reticulatus
Mugil trichodon
Melamphaes suborbitalis
Gasterosteus aculeatus
Scorpaenopsis diabolus
Apogon apogonoides

Mean

0.489
0.436
0.477
0.474
0.474
0.479
0.478
0.478
0.487
0.495
0.485
0.495
0.499
0.493
0.502
0.479
0.483

0.483
0.452
0.487
0.481
0.482
0.515
0.584
0.583
0.517
0.556
0.560
0.563
0.483
0.517
0.516
0.492
0.524
0.552
0.496
0.544
0.504
0.477

0.491
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0.573
0.417
0.544
0.533
0.520
0.552
0.543
0.561
0.567
0.596
0.559
0.585
0.604
0.604
0.618
0.570
0.554

0.551
0.473
0.557
0.548
0.578
0.646
0.864
0.841
0.647
0.781
0.766
0.803
0.570
0.649
0.672
0.584
0.647
0.753
0.595
0.730
0.607
0.536

0.581

55.93
57.43
54.50
56.56
55.60
53.27
54.32
56.81
57.66
55.43
57.31
56.82
47.50
56.35
53.87
55.28
56.67

55.78
52.08
53.29
52.68
52.13
52.72
36.90
38.95
51.86
42.10
44.34
40.23
52.59
46.41
49.93
54.93
46.85
43.95
46.40
43.32
52.06
53.19

52.21



Table 2.5. Base composition and codon usage in the ZIC1 gene.

Species

Amia calva

Hiodon alosoides
Notopterus chitala
Gnathonemus petersi
Elops saurus

Megalops cyprinoides
Albula vulpes
Halosauropsis macrochir
Notacanthus chemnitzii
Moringua javanica
Gymnothorax melatremus
Derichthys serpentinus
Serrivomer beanii
Eurypharynx pelecanoides
Engraulis eurystole
Opisthonema oglinum
Dorosoma cepedianum
Chanos chanos
Gonorhynchus greyi
Pimephales promelas
Catostomus commersoni
Colossoma sp.

Noturus gyrinus
Ictalurus punctatus
Plotosus lineatus

Arius felis

Apteronotus albifrons
Argentina striata
Dolichopteryx sp.
Nansenia longicauda
Bathylagus longirostris
Leuroglossus stilbius
Normichthys operosus
Sagamichthys abei
Xenodermichthys copei
Rouleina attrita
Mallotus villosus
Thaleichthys pacificus
Retropinna semoni
Lepidogalaxias salamandroides
Galaxias maculatus

71C1 GC
0.517
0.508
0.525
0.565
0.586
0.545
0.528
0.559
0.535
0.536
0.592
0.521
0.519
0.564
0.534
0.533
0.527
0.535
0.575
0.584

0.619
0.617

0.536
0.549
0.540
0.552
0.584
0.536
0.575
0.577
0.574
0.577
0.542
0.537
0.523
0.543

34

71C1 GC3
0.510
0.454
0.517
0.631
0.568
0.592
0.530
0.623
0.552
0.542
0.706
0.498
0.509
0.625
0.532
0.528
0.520
0.552
0.656
0.665

0.733
0.746

0.552
0.584
0.568
0.601
0.699
0.550
0.668
0.676
0.663
0.676
0.568
0.552
0.514
0.568

ZIC1 ENC
61.00
61.00
59.38
59.94
58.47
54.74
59.57
54.35
56.76
60.69
52.25
59.49
61.00
53.87
61.00
61.00
59.94
58.74
53.44
52.50

48.02
48.14

59.60
55.64
56.58
55.46
49.43
56.74
53.62
51.42
54.82
52.94
55.75
59.79
58.44
61.00



Galaxiella nigrostriata
Prosopium williamsoni
Oncorhynchus keta
Esox lucius

Umbra limi

Diplophos taenia
Bonapartia pedaliota
Margrethia obtusirostra
Gonostoma elongatum
Polyipnus clarus
Polymetme thaeocoryla
Vinciguerria nimbaria
Yarrella blackfordi
Astronesthes gemmifer
Borostomias elucens
Chirostomias pliopterus
Ateleopus japonicus
ljiimaia antillarum
Synodus foetens
Chlorophthalmus agassizii
Benthalbella dentata
Alepisaurus ferox
Neoscopelus macrolepidotus
Diaphus dumerilii
Hygophum hygomii
Lampris guttatus
Lophotus lacepede

Zu cristatus

Regalecus glesne
Polymixia lowei
Percopsis transmontana
Gadus morhua
Brotulotaenia nigra
Lophiodes reticulatus
Mugil trichodon
Melamphaes suborbitalis
Gasterosteus aculeatus
Scorpaenopsis diabolus
Apogon apogonoides

Mean

0.503

0.578
0.573
0.542
0.546
0.637
0.589
0.563
0.566
0.551
0.562
0.551
0.564
0.551
0.568

0.610
0.568
0.555
0.565
0.597
0.571
0.595
0.587
0.548
0.596
0.641
0.602
0.556
0.577
0.580
0.609
0.584
0.578
0.601
0.600
0.588
0.576

0.564

35

0.456

0.701
0.671
0.581
0.580
0.857
0.712
0.632
0.638
0.598
0.636
0.598
0.637
0.602
0.645

0.781
0.658
0.614
0.641
0.736
0.676
0.726
0.713
0.566
0.733
0.866
0.745
0.628
0.672
0.699
0.790
0.700
0.693
0.744
0.747
0.716
0.681

0.634

61.00

48.01
54.68
59.91
56.05
42.81
47.76
54.34
53.74
56.83
57.70
54.48
52.29
54.96
53.22

46.86
52.70
58.39
54.93
43.08
53.17
50.02
50.32
56.38
44.87
35.63
45.32
57.86
51.46
49.90
44.40
48.77
51.02
47.74
46.39
47.96
53.26

53.90



Table 2.6. Base composition and codon usage in the COI gene.

Species

Amia calva

Hiodon alosoides
Notopterus chitala
Gnathonemus petersi
Elops saurus

Megalops cyprinoides
Albula vulpes
Halosauropsis macrochir
Notacanthus chemnitzii
Moringua javanica
Gymnothorax melatremus
Derichthys serpentinus
Serrivomer beanii
Eurypharynx pelecanoides
Engraulis eurystole
Opisthonema oglinum
Dorosoma cepedianum
Chanos chanos
Gonorhynchus greyi
Pimephales promelas
Catostomus commersoni
Colossoma sp.

Noturus gyrinus
Ictalurus punctatus
Plotosus lineatus

Arius felis

Apteronotus albifrons
Argentina striata
Dolichopteryx sp.
Nansenia longicauda
Bathylagus longirostris
Leuroglossus stilbius
Normichthys operosus
Sagamichthys abei
Xenodermichthys copei
Rouleina attrita
Mallotus villosus
Thaleichthys pacificus
Retropinna semoni
Lepidogalaxias salamandroides
Galaxias maculatus

CO1 GC
0.472
0.456
0.442
0.479
0.496
0.449
0.442
0.449
0.421
0.442
0.481
0.494
0.442
0.438
0.459
0.473
0.485
0.484
0.509
0.430
0.422
0.458
0.478
0.480
0.448
0.422
0.450
0.475
0.473
0.497
0.510
0.469
0.503
0.513
0.496
0418
0.468
0.476
0.505
0.419
0.443

36

CO1 GC3
0.444
0.397
0.375
0.480
0.513
0.375
0.362
0.361
0.325
0.364
0.471
0.524
0.365
0.383
0.399
0.442
0.473
0.466
0.560
0.314
0.314
0.422
0.466
0.430
0.407
0.302
0.415
0.484
0.477
0.534
0.572
0.453
0.549
0.563
0.509
0.310
0.447
0.471
0.535
0.360
0.390

CO1 ENC
41.96
45.88
44.76
50.45
46.09
49.36
44.87
39.22
38.58
47.03
51.40
42.20
46.74
48.37
38.71
44.44
45.68
41.87
47.73
47.81
45.70
50.36
47.15
47.71
40.37
39.41
44.55
53.27
48.55
49.12
44.57
48.63
46.39
44.05
46.69
43.32
48.40
51.48
47.19
45.42
57.20



Galaxiella nigrostriata
Prosopium williamsoni
Oncorhynchus keta
Esox lucius

Umbra limi

Diplophos taenia
Bonapartia pedaliota
Margrethia obtusirostra
Gonostoma elongatum
Polyipnus clarus
Polymetme thaeocoryla
Vinciguerria nimbaria
Yarrella blackfordi
Astronesthes gemmifer
Borostomias elucens
Chirostomias pliopterus
Ateleopus japonicus
ljiimaia antillarum
Synodus foetens
Chlorophthalmus agassizii
Benthalbella dentata
Alepisaurus ferox
Neoscopelus macrolepidotus
Diaphus dumerilii
Hygophum hygomii
Lampris guttatus
Lophotus lacepede

Zu cristatus

Regalecus glesne
Polymixia lowei
Percopsis transmontana
Gadus morhua
Brotulotaenia nigra
Lophiodes reticulatus
Mugil trichodon
Melamphaes suborbitalis
Gasterosteus aculeatus
Scorpaenopsis diabolus
Apogon apogonoides

Mean

0.416
0.477
0.462
0.437
0.467
0.522
0.487
0.486
0.477
0.480
0.465
0.492
0.467
0.516
0.514
0.510
0.430
0.431
0.444
0.475
0.473
0.499
0.463
0.491
0.493
0.502
0.450
0.430
0.457
0.444
0.501
0.420
0.480
0.503
0.484
0.484
0.449
0.471
0.460

0.468

37

0.332
0.469
0.440
0.372
0.455
0.585
0.487
0.491
0.464
0.487
0.447
0.509
0.444
0.542
0.574
0.563
0.357
0.357
0.397
0.466
0.462
0.536
0.424
0.498
0.523
0.542
0.381
0.329
0.404
0.390
0.520
0.303
0.469
0.560
0.478
0.482
0.397
0.461
0.401

0.445

49.17
50.18
55.28
46.38
45.79
46.05
47.10
43.16
53.00
54.39
41.68
54.34
44.60
38.75
44.32
43.24
41.53
44.09
47.78
52.44
50.62
43.90
49.99
45.37
43.80
43.12
45.71
47.19
39.64
45.08
42.72
48.04
53.25
53.61
49.04
47.54
43.15
43.31
48.84

46.50
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Figure 2.2. Maximum likelihood analysis.
In likelihood = -81227.0038
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(values below 50% not shown).
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Chapter Three

Intrarelationships of Stomiiformes

Introduction

The 417 species of stomiiform fishes are currently classified by most authors
in four families: Gonostomatidae, the bristlemouths, including the genera Bonapartia,
Cyclothone, Gonostoma, Margrethia, and Sigmops; Phosichthyidae, the lightfishes,
including the genera Ichthyococcus, Phosichthys, Pollichthys, Polymetme,
Vinciguerria, Woodsia, and Yarrella; Sternoptychidae, the hatchetfishes and allies,
including the genera Araiophos, Argyripnus, Argyropelecus, Danaphos, Maurolicus,
Polyipnus, Sonoda, Sternoptyx, Thorophos, and Valenciennellus; and Stomiidae, the
dragonfishes, including the genera Aristostomias, Astronesthes, Bathophilus,
Borostomias, Chauliodus, Chirostomias, Echiostoma, Eupogonesthes, Eustomias,
Flagellostomias, Grammatostomias, Heterophotus, Idiacanthus, Leptostomias,
Malacosteus, Melanostomias, Neonesthes, Odontostomias, Opostomias,
Pachystomias, Parabathophilus, Photonectes, Photostomias, Rhadinesthes, Stomias,
Tactostoma, Thysanactis, and Trigonolampa (Nelson, 1994; Harold and Weitzman,
1996; Eschmeyer, 1998). A fifth family is recognized by Nelson (2006), who erected
the provisional family Diplophidae to contain the incertae sedis genera Diplophos,
Manducus, and Triplophos.

Stomiiforms have been consistently recognized as a cohesive group since

Brauer (1906) arranged them together in his classification. Over the next hundred
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years, the classification of stomiiform subgroups has (like the classifications of many
other fish groups) undergone a great deal of flux. Stomiiform classification in
particular has been complicated by the wealth of new taxa discovered with increased
exploration of the deep ocean and by the extensive morphological homoplasy within
the group (Fink, 1984b; Harold and Weitzman, 1996).

Regan (1923) recognized two groups within the stomiiforms: the first was
composed of Sternoptychidae (which at the time included only the deep-bodied
forms: Argyropelecus, Polyipnus, and Sternoptyx) and Gonostomatidae sensu lato
(which also included Diplophos, Triplophos, and Manducus; the genera now placed
in Phosichthyidae; and the maurolicine genera, now considered the non-deep-bodied
sternoptychids). The second group was composed entirely of genera now considered
members of Stomiidae. In contrast, Parr (1927; 1930) named three major groups: the
Heterophotodermi, composed of the deep-bodied sternoptychids and Gonostomatidae
sensu lato; the Lepidophotodermi, composed of Stomias and, provisionally at least,
Chauliodus; and the Gymnophotodermi, composed of all other known stomiids.
Regan and Trewavas (1929; 1930) agreed with the conclusions of Regan (1923),
while Beebe and Crane (1939) concurred with Parr (1927; 1930) on the three major
groups of stomiiforms.

Grey (1960) considered the relationships of the family Gonostomatidae sensu
lato and concluded that it was composed of three lineages: one composed of Yarrella,
Polymetme, Pollichthys, Vinciguerria, Ichthyococcus, Woodsia, Phosichthys, and

Triplophos; one composed of Argyripnus, Maurolicus, Sonoda, Valenciennellus,
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Danaphos, and Thorophos; and one composed of Margrethia, Cyclothone,
Gonostoma, Bonapartia, Manducus, and Diplophos.

Weitzman (1974) concluded that there were two major clades within
Stomiiformes, which he gave the rank of infraorder: Gonostomata, composed of the
gonostomatids (including Diplophos, Manducus, and Triplophos, at the time placed
within Gonostomatidae) and the sternoptychids; and Photichthya, composed of the
stomiids and a family he proposed, Phosichthyidae. The phosichthyids had all been
previously placed in the Gonostomatidae and correspond almost exactly, with the
exception of Triplophos, to one of the three lineages shown by Grey (1960).
Weitzman (1974) described Phosichthyidae as "a collection of relatively primitive
Photichthya", giving no synapomorphies for the family. The two infraorders were
diagnosed largely by the number of pectoral fin radials; members of Gonostomata
have four and members of Photichthya have three or fewer. However, four pectoral
fin radials is the plesiomorphic condition for stomiiforms and therefore cannot be a
synapomorphy for the Gonostomata (Ahlstrom et al., 1984b; Harold and Weitzman,
1996). Weitzman also concluded that the maurolicine genera, formerly placed in
Gonostomatidae and representing another of Grey's (1960) lineages, were closely
related to the deep-bodied sternoptychids and placed the maurolicines in
Sternoptychidae.

Ahlstrom (1974) recognized a single family composed of all stomiiforms that

have elongate gill rakers, which includes the gonostomatids, the sternoptychids, and
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the phosichthyids, as well as the genus Stomias. The character state of elongate gill
rakers, however, is plesiomorphic for stomiiforms (Ahlstrom et al., 1984b).

Weitzman (1967) and Fink and Weitzman (1982) were concerned with the
relationships of Stomiiformes to other fishes, but provide important hypotheses about
the sister group to other stomiiforms. Weitzman (1967) noted that Vinciguerria and
Polymetme were morphologically primitive relative to other stomiiforms, and
concluded that they were the most basal taxa. Fink and Weitzman (1982), on the other
hand, argued that Diplophos (sensu lato, including the genus Manducus) is sister to
all other stomiiforms.

Fink (1976; 1985) revised the superfamily Stomiatoidea, then composed of
the families Astronesthidae (Astronesthes, Borostomias, Heterophotus, Neonesthes,
and Rhadinesthes), Chauliodontidae (Chauliodus), Stomiatidae (Stomias),
Melanostomiatidae (Bathophilus, Chirostomias, Echiostoma, Eustomias,
Flagellostomias, Grammatostomias, Leptostomias, Melanostomias, Odontostomias,
Opostomias, Pachystomias, Photonectes, Tactostoma, Thysanactis, and
Trigonolampa), 1diacanthidae (/diacanthus), and Malacosteidae (Aristostomias,
Malacosteus, and Photostomias). His phylogenetic analyses showed that the five
stomiatoid families compose a single monophyletic group, and his revision united
them as the family Stomiidae (Fink, 1985). The previously recognized families are
still retained in most classifications at the subfamily rank (Nelson, 1994; Nelson,
2006), even though Astronesthinae and Melanostomiinae seem to be grades rather

than clades (Fink, 1976; Fink, 1985).
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Ahlstrom et al. (1984) concluded that Manducus was sister to all other
stomiiforms, with Diplophos the next genus to diverge. They supported the
monophyly of the Sternoptychidae sensu Weitzman (1974) based on a similar pattern
of photophore development in all sternoptychids they examined. They also concluded
that Bonapartia, Margrethia, and Gonostoma composed a monophyletic group based
on prolonged metamorphosis, although they conceded that it was possible that
Cyclothone was a member of that monophyletic group and had lost the prolonged
metamorphosis as part of the overall paedomorphosis seen in Cyclothone.

Harold and Weitzman (1996) placed Woodsia sister to Stomiidae, with
Ichthyococcus sister to that clade, and Phosichthys sister to that one in turn. They
recovered Phosichthyidae as a grade leading to Stomiidae, with Triplophos sister to
all of Photichthya. Harold (1998) recovered Gonostomatidae sensu stricto sister to
Sternoptychidae, with that clade sister to the Triplophos + Photichthya clade. He
placed a clade composed of Diplophos and Manducus sister to all other stomiiforms.

Despite the numerous previous hypotheses of relationship for stomiiforms,
most authors admit that we still know little about the relationships within the group
(Fink, 1985; Harold and Weitzman, 1996; Harold, 1998). Several of the currently
recognized taxa are assumed to be paraphyletic (Nelson, 2006). All previous
hypotheses of relationship for the order as a whole have been based exclusively on
morphological data, which is known to be highly homoplastic in both adults and

larvae (Ahlstrom et al., 1984b; Fink, 1984b; Harold and Weitzman, 1996). The
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present study is the first use of DNA sequence data to address the order-wide problem

of stomiiform phylogeny.

Methods
Taxon Sampling

The goal of the taxon sampling for this study was to include at least one
species in every stomiiform genus; however, complete sampling of all genera was not
possible because of the difficulty of obtaining tissue samples for some genera. A total
of 63 stomiiform species are included, representing 43 of the 53 genera (Table 3.1).
Stomiiform genera not included in this study are Manducus, Araiophos, Argyripnus,
Danaphos, Sonoda, Thorophos, Woodsia, Eupogonesthes, Opostomias, and
Parabathophilus. Six other lower euteleosts are included, along with an ateleopodid,
an aulopiform, and a myctophiform. The trees are rooted with the clupeiform

Chirocentrus dorab.

Genes

The data set includes sequences from three protein-coding nuclear genes
(RAGI1, MYH6, and ENC1) and one protein-coding mitochondrial gene (COI). Genes
were selected using the same criteria outlined in Chapter Two. The zinc finger gene
ZICl1, used in the analysis of stomiiform interrelationships, could not be reliably
amplified in many taxa within the order, so it was excluded from this analysis.

Instead, the present analysis included data from the ectodermal neural cortex gene
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ENCI1, a gene known to govern early neural development in mice (Hernandez et al.,
1997). ENC1 was established as a marker for fish phylogenetics by Li et al. (2007).

Data from the RAG1, MYH6, and COI genes were also included in this study.

Data Collection and Alignment

I used either the DNeasy Blood & Tissue Kit (QIAGEN, Valencia, CA, USA)
or a standard desalting protocol with alcohol precipitation to extract total genomic
DNA from tissue samples. A tissue sample for Thysanactis dentex was not available,
but previously extracted DNA was generously provided by Masaki Miya (Natural
History Museum, Chiba, Japan).

I amplified target sequences using the polymerase chain reaction (Saiki et al.,
1988) with standard protocols. Many of the stomiiform tissues were of poor quality,
yielding low DNA concentrations. Consequently, I frequently employed a "nested"
PCR protocol for these difficult templates, using multiple rounds of amplification.
The product of the first amplification would serve as the template for the next
reaction using a set of primers internal to the previous pair (Table 3.2).

Successfully amplified sequences were purified using either enzymatic
digestion with ExoSAP-It (USB/Affymetrix, Santa Clara, CA, USA), magnetic bead
separation with the AMPure system (Agencourt, Beverly, MA, USA), or spin column
purification with the QIAquick PCR Purification Kit (QIAGEN, Valencia, CA, USA).
Purified products were cycle sequenced (Sanger et al., 1977) using the BigDye

Terminator Cycle Sequencing Kit (Applied Biosystems, Foster City, CA, USA).
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Sequences were read on an ABI 3100xI automated sequencer in the KU DNA
Sequencing Core Facility.

I viewed the sequences, cleaned up base miscalls, concatenated fragments,
and trimmed sequences using the program Sequencer v. 4.1 (1991). Sequences were
aligned by eye in the program Se-Al (Rambaut, 2002) using amino acid translations
as a guide. As all sequences used were from protein-coding genes, alignment was
unambiguous.

The final concatenated data matrix was composed of 843 nucleotides from the
RAGTI gene, 732 nucleotides from the MYH6 gene, 792 from the ENC1 gene, and
831 from the COI gene, for a total of 3198 bases. Of the included characters, 1578
were invariant, 286 of variable characters were uninformative, and 1334 were

phylogenetically informative.

Sequence Evaluation

I examined base compositional and codon usage biases in the sequences by
calculating the overall GC content, GC content at third codon positions, and the
effective number of codons, N (Wright, 1990) for each gene fragment for each taxon.

The program Codonw (Peden, 1999) was used to calculate GC content and N..

Phylogenetic Analysis

Parsimony analysis of the concatenated data matrix was performed in the

program PAUP*4.0 (Swofford, 2003), using heuristic search with 10,000 random
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addition sequence replicates and the Tree Bisection and Reconnection (TBR)
algorithm. I evaluated the support for clades in the analysis using the nonparametric
bootstrap implemented in PAUP* (Felsenstein, 1985), with 1,000 bootstrap
replicates.

I performed maximum likelihood analysis in the program GARLI v.0.95
(Zwickl, 2006) under the general time reversible model of evolution with a gamma
distribution of rates among sites, allowing for a proportion of invariant sites
(GTR+I+T). Six independent runs were performed, each beginning with a random
starting tree and progressing for 10,000 generations after the last improvement in
topology. I implemented the nonparametric bootstrap in GARLI with 100 replicates.

I used the program MrBayes v.3.1 (Huelsenbeck and Ronquist, 2001) to
reconstruct the phylogeny using Bayesian inference. Four simultaneous runs were
performed, each with four chains: one cold chain and three "heated" chains. The
analysis was run for four million generations, the first 25% of which were discarded
as burn-in. Data partitioning was done by genome and, for the mitochondrial gene, by
codon position, for a total of four partitions (nuclear genes, mitochondrial gene first
positions, mitochondrial gene second positions, and mitochondrial gene third
positions). Justification of this partitioning scheme is outlined in the Methods of
Chapter Two. I used MrModeltest v2.2 (Nylander, 2008) to choose the most
appropriate substitution model for each data partition. For the nuclear gene partition,
the model chosen was GTR+I+T; for each of the three mitochondrial data partitions,

the model was GTR+T.
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Results
Sequence Evaluation

There is some evidence of base compositional and codon bias in the
sequences (Tables 3.3-3.6). Base compositional bias was most pronounced in the
RAG1 (mean 62.5% GC overall; mean 85.0% GC at third positions) and ENC1
(mean 60.7% GC overall; mean 84.5% GC at third positions) genes, and not
pronounced in MYH6 (mean 48.4% GC overall; mean 57.7% GC at third positions)
and COI (mean 48.3% GC overall; mean 48.3% at third positions). Codon bias was
strong in RAG1 (mean N¢ 37.25), ENC1 (mean N¢ 37.07.28), moderate in COI
(mean N¢ 46.22) and weak in ZIC1 (mean N¢ 55.37).

The null hypothesis of base compositional stationarity among taxa was
rejected by the chi-square test for RAG1 (p=0.00001), ENC1 (p=0.00107), and COI
(p=0.03498). The null hypothesis of stationarity was not rejected for MYHG6 (p=1.0).
When third positions were excluded, base compositional stationarity was not rejected

for any of the genes (p=1.0 for each).

Phylogenetic Analysis

The trees produced by all three methods of analysis were similar in topology
(Figures 3.1-3.3), with resolution and branch support lowest in the parsimony tree. In
general, bootstrap support and posterior probability values were suboptimal, and
surprisingly were lower overall than values for the trees in Chapter Two, which

addressed deeper divergences. Branch lengths for early divergences within
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Stomiiformes were short, which probably contributed to lower support values for
clades.

All three analysis methods produced topologies with a monophyletic
Stomiiformes. In all three trees, the genera Valenciennellus, Pollichthys, and
Vinciguerria were recovered as the most basal taxa within the order. In the parsimony
and likelihood trees, a clade composed of those three genera is sister to all other
stomiiforms. In the Bayesian tree, a Valenciennellus + Pollichthys clade is sister to all
other stomiiforms, with Vinciguerria then sister to the remaining taxa.

Of the four or five currently recognized stomiiform families, none is
recovered as monophyletic with its present composition. Gonostomatidae is
monophyletic in each topology only if Bonapartia is excluded. A clade composed of
sternoptychids, phosichthyids, Diplophos, Triplophos, and Chauliodus is recovered in
all three topologies. Stomiidae is monophyletic only if Chauliodus is excluded
(Stomias must also be excluded in the parsimony tree). Phosichthys is sister to the
stomiids in all three trees, with Ichthyococcus sister to the Phosichthys + Stomiidae
clade.

Both Phosichthyidae and the sternoptychid subfamily Maurolicinae are
generally suspected of being polyphyletic (Nelson, 2006), so it is not surprising that
they are not monophyletic in any of the three trees. The subfamily Sternoptychinae
composed of the deep-bodied hatchetfishes Argyropelecus, Polyipnus, and
Sternoptyx, on the other hand, has traditionally been considered a monophyletic

group. It is not recovered as a monophyletic lineage in any of the three current trees.
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The relationships within the family Stomiidae recovered here are generally
similar to the conclusions of Fink (1985), the most striking differences being the
placement of Stomias sister to all other stomiids in the likelihood and Bayesian trees
and outside the family altogether in the parsimony tree, and the recovery of

Chauliodus outside the family in all three trees.

Discussion

The present analyses reject the hypothesis of Fink and Weitzman (1982) that
Diplophos is sister to all other stomiiforms. The conclusion of Weitzman (1967) that
Vinciguerria and Polymetme are among the most basal members of the order is partly
supported: Vinciguerria is among the basal members of the stomiiform lineage in all
three trees, but Polymetme is strongly supported as sister to Yarrella in a much more
derived position in the tree. Furthermore, Valenciennellus and Pollichthys are also
recovered at the base of the tree.

The present analyses support the strictest interpretation of Gonostomatidae
except that Bonapartia is excluded, making the family even smaller. All three trees
support the hypothesis that the abundant genus Cyclothone is nested within
Gonostoma (Harold, 1998; Miya and Nishida, 2000).

Harold (1998) concluded that the monotypic genus Triplophos was not related
to the gonostomatids, but was instead closer to the phosichthyids. The present

analyses do not recover Triplophos with either of these groups, but recover them
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instead in a clade with the hatchetfishes Sternoptyx and Argyropelecus sladeni.
Whether any morphological characters support this placement is unknown.

The lack of a monophyletic Sternoptychinae in any of the tree topologies is
unexpected, given the strong overall similarity among the three hatchetfish genera.
Monophyly of the hatchetfish clade is apparently supported by many morphological
characters (Schultz, 1961; Harold and Weitzman, 1996). It is possible that the present
topologies failed to recover a group that is truly monophyletic, probably because of
short branch lengths at deeper levels within the stomiiform clade. If the
diversification of hatchetfishes was rapid, there may be insufficient molecular signal
to detect the monophyly of the lineage. On the other hand, it is also possible that
Sternoptychinae is truly not monophyletic, and the deep-bodied condition evolved
multiple times, or was lost in Maurolicus and Triplophos. Many of the morphological
characters supporting monophyly of the subfamily are characters associated with a
deep-bodied, laterally compressed body form, such as a long, slender preopercle and
opercle and a vertically oriented pelvic girdle. The genus Argyropelecus was also not
recovered as monophyletic, with Argyropelecus sladeni recovered separately from the
other two included species, 4. gigas and A. aculeatus. Although Harold (1993)
concluded that Argyropelecus is monophyletic, Harold and Weitzman (1996) only
found three characters supporting its monophyly, and each of them is homoplastic.

Neither the family Phosichthyidae nor the subfamily Maurolicinae are
recovered as monophyletic groups in the present trees; instead, their members are

scattered throughout the phylogeny. Both of these groups were long suspected to be
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paraphyletic collections of generalized stomiiform species, so this finding is neither
surprising nor troubling. However, taxon sampling among Maurolicinae was
particularly weak in this study. Inclusion of the missing taxa in future analyses may
signficantly alter the phylogeny.

The trees produced here indicate that the viperfish genus Chauliodus is not a
stomiid. The parsimony tree, at least, places Stomias outside the family as well — a
placement, which, if it were accepted, would necessitate a new name for the
remainder of the family. These two genera already differ from other stomiids by
having scales, or a scalelike hexagonal pattern on the body. Chauliodus also differs
from all other stomiids by having the dorsal fin far anterior relative to the pelvic fins.
All other stomiids have the dorsal fin origin above or posterior to the pelvic fin origin.
Parr (1927; 1930) recognized that Stomias and Chauliodus might not belong with
other stomiids and placed them in their own group, his Lepidophotodermi. The close
relationship between Stomias and Chauliodus proposed by many authors (Parr, 1927;
Fink, 1985; Harold and Weitzman, 1996; Nelson, 2006) is not supported here.

The relationships of the loosejaws, in the stomiid subfamily Malacosteinae,
have been difficult to resolve. The common name for the group comes from the
extremely long jaws with the floor of the mouth completely absent in Aristostomias,
Malacosteus, and Photostomias. The genus Pachystomias, which has a partial
membrane between the mandibular rami, has also been recognized as a member of a
monophyletic Malacosteinae (Goodyear, 1980; Fink, 1985). The genera

Pachystomias, Aristostomias, and Malacosteus are remarkable for their ability to both
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produce and detect long-wavelength red light. Red wavelengths attenuate quickly in
seawater, so the red part of the spectrum is filtered out of the downwelling sunlight
from the surface long before light reaches the mesopelagic zone, and most midwater
organisms have lost the ability to visually detect red wavelengths. The longwave-
detecting loosejaws produce red light in a photophore below the eye, illuminating
nearby prey items without alerting them to the fish's presence (Partridge and Douglas,
1995; Herring, 2002). The absence of a floor of the mouth and longwave light
production/detection are both compelling characters that would support different
phylogenetic hypotheses. Fink (1985) left the subfamily as a polytomy. The present
analyses recover Pachystomias as sister to a clade composed of the other three
genera, meaning that the loss of the floor of the mouth is a synapomorphy and
longwave detection is homoplastic. This conclusion is not surprising given that the
mechanism of longwave detection in Malacosteus is different from that in
Aristostomias and Pachystomias. While Aristostomias and Pachystomias each have
three visual pigments they produce themselves, Malacosteus detects red light using a
visual pigment derived from chlorophyll, which it must obtain from its diet by eating
zooplankton that have in turn eaten chlorophyllous phytoplankton (Partridge and
Douglas, 1995; Herring, 2002). A sister group relationship between Malacosteus and
Photostomias is further supported by the loss of the mental barbel present in other
stomiids (Fink, 1985).

In the likelihood and Bayesian trees, where branch lengths are shown, it is

clear that branch lengths are very short for the earliest divergences within the
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stomiiform clade. This suggests a rapid early evolutionary radiation within
Stomiiformes. Known stomiiform fossils, dating to the Miocene, Eocene, and even
the Tertiary, are morphologically similar to extant taxa and in many cases can be
placed in, or sister to, moderately derived extant genera (Gregorova, 1989; Prokofiev,
2001; Carnevale, 2002; Prokofiev and Bannikov, 2002; Carnevale, 2008). The
paleontological evidence supports the hypothesis that much of the morphological
diversification of stomiiform fishes happened early in the history of the lineage.
Reasons for a rapid early stomiiform radiation could be related to the invasion
of a new habitat, the deep open ocean. The phylogenetic hypothesis from the previous
chapter suggests that the stomiiform sister group is a clade composed of galaxioids
and osmeroids, all of which are freshwater, brackish, anadromous, or marine in
littoral or epipelagic zones. Indeed, the uniqueness of stomiiform adaptations to the
deep sea, such as the photophore structure not seen in any other fishes (Fink and
Weitzman, 1982) indicate that stomiiforms are the product of an independent invasion
of the deep ocean. Considering that the deep open ocean is by far the largest habitat
on the planet, making up an estimated 95% or more of the volume where life is
known to occur (Herring, 2002), it might seem that entering this habitat would
provide boundless opportunity for diversification; however, the deep open ocean also
seems relatively homogenous, with few barriers to dispersal. Although there is
evidence that sister species in the genus Cyclothone exhibit allopatric distributions,

suggesting vicariant speciation (Miya and Nishida, 1996; Miya and Nishida, 1997),
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little is known about the patterns and processes of speciation in the ocean's
midwaters.

In summary, this study confirms that most of the classification currently in use
for stomiiform fishes does not reflect monophyletic groups. Clearly, much work
remains to be done to resolve the relationships of the fishes in this order. The
apparently rapid diversification of stomiiforms detected with this data set will require
a much larger molecular dataset to successfully resolve. In addition, taxa that were
missing from this analysis must be added to future analyses as tissue samples become

available for molecular work.
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Table 3.1. Taxon sampling and tissue numbers; classification following Nelson

(2006).

Neopterygii
Teleostei
Ostarioclupeomorpha
Clupeiformes
Chirocentrus dorab
Euteleostei
Argentiniformes
Argentina striata
Nansenia longicauda
Bathylagus longirostris
Osmeriformes
Mallotus villosus
Thaleichthys pacificus
Galaxias maculatus
Salmoniformes
Oncorhynchus keta
Neoteleostei
Stomiiformes
"Diplophidae" (incertae sedis taxa)
Diplophos taenia
Triplophos hemingi
Gonostomatidae
Bonapartia pedaliota
Cyclothone acclinidens
Cyclothone microdon
Cyclothone parapallida
Cyclothone pseudopallida
Gonostoma elongatum
Margrethia obtusirostra
Sigmops bathyphilus
Sigmops longipinnis
Sternoptychidae
Maurolicinae
Maurolicus australis
Maurolicus weitzmani
Valenciennellus tripunctulatus
Sternoptychinae
Argyropelecus aculeatus
Argyropelecus gigas
Argyropelecus sladeni
Polyipnus clarus
Polyipnus kiwiensis
Sternoptyx obscura
Sternoptyx pseudobscura
Phosichthyidae
Ichthyococcus ovatus
Phosichthys argenteus
Pollichthys mauli
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Genbank

KU 3283
KU 6511
KU 5333

KU 3139
KU 3135
EBU 22353

KU 3228

KU 3781
cocC

KU 3789
KU 2247
KU 3736
SI10 02-47
SI10 02-47
KU 5384
ORI 1406
KU 3654
SI10 02-47

NMV 25100-004

KU 3553
KU 3732

KU 3805
KU 5299
KU 2259
KU 3563

NMV 25167-012

ORI 1407
KU 5299

KU 38789*
NMV 23566
KU 7273



Polymetme thaeocoryla KU 3547

Vinciguerria nimbaria KU 3733
Vinciguerria poweriae KU 1257
Yarrella blackfordi LIM A84
Stomiidae
Astronesthinae
Astronesthes gemmifer KU 3106
Borostomias elucens ORI 1403
Heterophotus ophistoma KU 5277
Neonesthes capensis KU 7482
Rhadinesthes decimus KU 6506
Stomiinae
Chauliodus danae KU 5382
Chauliodus sloani KU 3751
Stomias affinis ORI 1405
Stomias atriventer SIO 01-74
Melanostomiinae
Bathophilus pawneei KU 3646
Bathophilus vaillanti KU 3102
Chirostomias pliopterus KU 3113
Echiostoma barbatum KU 5281
Eustomias filifer KU 8136
Eustomias furcifer KU 7464
Eustomias jimcraddocki KU 5895
Eustomias polyaster KU 5900
Flagellostomias boureei KU 3121
Grammatostomias flagellibarba KU 6509
Leptostomias gladiator KU 8148
Leptostomias longibarba KU 3695
Melanostomias bartonbeani KU 6514
Odontostomias micropogon COC
Photonectes braueri NMV 25111-036
Photonectes margarita KU 7443
Tactostoma macropus KU 3237
Thysanactis dentex ORI
Trigonolampa miriceps KU 3258
Idiacanthiinae
Idiacanthus fasciola KU 3101
Malacosteinae
Aristostomias polydactylus ORI 1408
Aristostomias scintillans KU 2292
Aristostomias tittmanni KU 3707
Malacosteus niger KU 3804
Pachystomias microdon NMV 25122-011
Photostomias guernei KU 3811
Ateleopodiformes
ljimaia antillarum KU 5411
Eurypterygii
Aulopiformes
Synodus foetens KU 5069
Myctophiformes
Neoscopelus macrolepidotus KU 3297
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*Number indicates voucher number; tissue harvested from whole fish preserved in ethanol.

KU = University of Kansas; COC = Centro Oceanografico de Canarias; EBU = Evolutionary Biology
Unit, Australian Museum; LIM = Leibniz Institut fiir Meeresbiologie, Germany; NMV = Museum
Victoria, Australia; ORI = Ocean Research Institute, University of Tokyo, Japan; SIO = Scripps

Institute of Oceanography
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Table 3.2. Primers used for DNA amplification and sequencing.

Gene  Primer Primer Sequence

RAGl Of2* 5' CTGAGCTGCAGTCAGTACCATAAGATGT 3'
RAGI WRi2° 5 ATGGGBGATRTCAGCGAGAA 3'

RAGI Wfi3* 5 GATGARAAGATGGTGCGNGAGVT 3'
RAGI Wr2i3° 5 WARTTBCCRTTCATCCTCAT 3'

RAGl Wr2i4® 5 CTRTARCGRCACAGCTGGTC 3'

RAGI Wr3® 5' ATCTGGADGTGTAGTGCCAG 3'

RAGl Or2* 5' CTGAGTCCTTGTGAGCTTCCATRAAYTT 3'
ENCI LFI1° 5' GACATGCTGGAGTTTCAGGA 3'

ENCI  LF2° 5' ATGCTGGAGTTTCAGGACAT 3'

ENCI  LF3° 5' AAGAGCAAGGARCTGGTRGA 3'

ENCI LRI° 5' ACTTGTTRGCMACTGGGTCAAA 3'

ENCI LR2° 5' AGCMACTGGGTCAAACTGCTC 3'

ENCI LR3° 5' ATCTCTTTGGCYTTCTGGTC 3'

MYH6 A3F1° 5 CATMTTYTCCATCTCAGATAATGC 3'
MYH6 A3F2° 5'GGAGAATCARTCKGTGCTCATCA 3'
MYH6 A3F3° 5'TCCCGWGTCACYTTTCAGC 3'

MYH6 A3RI° 5'ATTCTCACCACCATCCAGTTGAA 3'

MYH6 A3R2° 5'CTCACCACCATCCAGTTGAACAT 3'

MYH6 A3R3° 5'GTGAAGCCRAGCACRTCAAA 3'

COlI L5698 5" AGGCCTCGATCCTACAAAGKTTTAGTTAAC 3'
Col L5956 5' CACAAAGACATTGGCACCCT 3'

COlI H6864° 5' AGWGTWGCKAGTCAGCTAAA 3'

COlI H6855" 5" AGTCAGCTGAAKACTTTTAC 3'

a. Designed by G.O. Orti, University of Nebraska - Lincoln

b. Designed by N.I. Holcroft, University of Kansas

c. Designed by C. Li, University of Nebraska - Lincoln

d. Designed by M. Miya, Natural History Museum and Institute, Chiba, Japan
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Table 3.3. Base composition and codon usage in the RAG1 gene.

Species

Chirocentrus dorab
Oncorhynchus keta
Argentina striata
Nansenia longicauda
Bathylagus longirostris
Mallotus villosus
Galaxias maculatus
Thaleichthys pacificus
ljiimaia antillarum
Synodus foetens
Neoscopelus macrolepidotus
Diplophos taenia
Triplophos hemingi
Bonapartia pedaliota
Cyclothone acclinidens
Cyclothone microdon
Cyclothone parapallida
Cyclothone pseudopallida
Gonostoma elongatum
Sigmops bathyphilus
Sigmops longipinnis
Margrethia obtusirostra
Maurolicus australis
Maurolicus weitzmani
Valenciennellus tripunctulatus
Argyropelecus aculeatus
Argyropelecus gigas
Argyropelecus sladeni
Polyipnus clarus
Polyipnus kiwiensis
Sternoptyx obscura
Sternoptyx pseudobscura
Ichthyococcus ovatus
Phosichthys argenteus
Pollichthys mauli
Polymetme thaeocoryla
Vinciguerria nimbaria
Vinciguerria poweriae
Yarrella blackfordi
Astronesthes gemmifer
Borostomias elucens

RAG1 GC RAG1 GC3

0.638 0.889
0.580 0.739
0.593 0.772
0.622 0.857
0.636 0.881
0.632 0.867
0.562 0.706
0.618 0.852
0.599 0.809
0.522 0.580
0.635 0.878
0.585 0.746
0.587 0.752
0.609 0.809
0.592 0.792
0.589 0.783
0.585 0.782
0.591 0.771
0.614 0.825
0.661 0.943
0.624 0.859
0.636 0.880
0.581 0.717
0.578 0.718
0.578 0.719
0.579 0.734
0.576 0.721
0.626 0.869
0.613 0.827
0.586 0.755
0.584 0.752
0.654 0.939
0.672 0.976
0.533 0.636
0.615 0.834
0.561 0.689
0.590 0.733
0.615 0.834
0.656 0.915
0.673 0.955
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RAG1 N¢
32.91
43.810
41.240
36.530
35.410
36.970
45.540
37.200
42.320
50.940
34.870
42.190
44.150
39.920
43.190
44.560
44.200
41.080
39.010
31.200
37.890
34.590
44.350
47.190
44.760
42.040
43.600
36.850
39.490
43.570
43.770
31.790
29.520
52.730
37.400
48.850
41.710
38.080
33.080
31.550



Heterophotus operosus
Neonesthes capensis
Rhadinesthes decimus
Stomias affinis

Stomias atriventer
Chauliodus danae
Chauliodus sloani
Bathophilus pawneei
Bathophilus vaillanti
Chirostomias pliopterus
Echiostoma barbatum
Eustomias filifer
Eustomias furcifer
Eustomias jimcraddocki
Eustomias polyaster
Flagellostomias boureei
Grammatostomias flagellibarba
Leptostomias gladiator
Leptostomias longibarba
Melanostomias bartonbeani
Odontostomias micropogon
Pachystomias microdon
Photonectes braueri
Photonectes margarita
Tactostoma macropus
Thysanactis dentex
Trigonolampa miriceps
Idiacanthus fasciola
Aristostomias polydactylus
Aristostomias scintillans
Aristostomias tittmanni
Malacosteus niger
Photostomias guernei

Mean

0.662
0.673
0.674
0.618
0.560
0.607
0.601
0.659
0.669
0.670
0.661
0.635
0.638
0.641
0.598
0.669
0.665
0.673
0.681
0.519
0.678
0.670
0.667
0.659
0.675
0.692
0.671
0.664
0.656
0.644
0.654
0.666
0.663

0.625
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0.947
0.969
0.959
0.846
0.677
0.814
0.798
0.939
0.938
0.957
0.933
0.877
0.893
0.891
0.772
0.955
0.934
0.973
0.987
0.588
0.974
0.945
0.967
0.947
0.958
0.996
0.961
0.930
0.916
0.882
0.918
0.952
0.926

0.850

30.240
30.250
30.170
34.520
46.510
39.350
40.660
32.870
32.180
30.930
32.060
34.510
34.860
34.840
40.690
31.050
32.030
29.740
28.990
54.790
29.610
31.330
30.360
30.360
30.440
28.520
30.460
31.630
32.810
36.050
33.500
30.200
32.740

37.251



Table 3.4. Base composition and codon usage in the MYH6 gene.

Species MYH6 GC MYH6 GC3 MYH6 N¢
Chirocentrus dorab 0.485 0.580 52.61
Oncorhynchus keta 0.472 0.543 56.87
Argentina striata 0.460 0.517 51.07
Nansenia longicauda 0.457 0.502 51.83
Bathylagus longirostris 0.471 0.524 52.67

Mallotus villosus — _ _
Galaxias maculatus — _ _

Thaleichthys pacificus 0.469 0.538 58.84
ljiimaia antillarum 0.483 0.551 55.78
Synodus foetens 0.446 0.472 51.99
Neoscopelus macrolepidotus 0.512 0.658 51.67
Diplophos taenia 0.472 0.540 53.83
Triplophos hemingi — — —

Bonapartia pedaliota — — —

Cyclothone acclinidens 0.498 0.620 59.08
Cyclothone microdon 0.543 0.735 45.30
Cyclothone parapallida — — —

Cyclothone pseudopallida 0.553 0.742 44 .35
Gonostoma elongatum 0.495 0.595 55.43
Sigmops bathyphilus — — —

Sigmops longipinnis 0.483 0.566 54.61
Margrethia obtusirostra 0.481 0.567 57.65
Maurolicus australis 0.494 0.596 56.88
Maurolicus weitzmani 0.478 0.575 52.36
Valenciennellus tripunctulatus 0.498 0.623 56.63
Argyropelecus aculeatus 0.491 0.594 52.74
Argyropelecus gigas 0.483 0.578 54.96
Argyropelecus sladeni 0.481 0.574 56.62
Polyipnus clarus 0.479 0.558 56.92

Polyipnus kiwiensis — — _
Sternoptyx obscura — — _
Sternoptyx pseudobscura — — —

Ichthyococcus ovatus 0.486 0.555 55.83
Phosichthys argenteus 0.481 0.565 55.49
Pollichthys mauli 0.474 0.536 56.77
Polymetme thaeocoryla 0.488 0.581 56.67
Vinciguerria nimbaria 0.499 0.604 47.50
Vinciguerria poweriae — — —

Yarrella blackfordi 0.486 0.601 56.28
Astronesthes gemmifer 0.496 0.617 54.79
Borostomias elucens 0.473 0.569 55.87
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Heterophotus operosus
Neonesthes capensis
Rhadinesthes decimus
Stomias affinis

Stomias atriventer
Chauliodus danae
Chauliodus sloani
Bathophilus pawneei
Bathophilus vaillanti
Chirostomias pliopterus
Echiostoma barbatum
Eustomias filifer
Eustomias furcifer
Eustomias jimcraddocki
Eustomias polyaster
Flagellostomias boureei
Grammatostomias flagellibarba
Leptostomias gladiator
Leptostomias longibarba
Melanostomias bartonbeani
Odontostomias micropogon
Pachystomias microdon
Photonectes braueri
Photonectes margarita
Tactostoma macropus
Thysanactis dentex
Trigonolampa miriceps
Idiacanthus fasciola
Aristostomias polydactylus
Aristostomias scintillans
Aristostomias tittmanni
Malacosteus niger
Photostomias guernei

Mean

0.478
0.482
0.478
0.481
0.481
0.488
0.485
0.482
0.486
0.477
0.478
0.483
0.482
0.488
0.483
0.478
0.477
0.481
0.483
0.482
0.478
0.482
0.476
0.477
0.476

0.482
0.476
0.486
0.494
0.487
0.474
0.484

0.484
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0.570
0.579
0.570
0.564
0.560
0.588
0.581
0.583
0.591
0.553
0.574
0.568
0.568
0.581
0.574
0.573
0.568
0.566
0.581
0.574
0.566
0.578
0.568
0.579
0.566

0.572
0.566
0.594
0.591
0.582
0.562
0.590

0.577

57.11
58.18
57.77
53.54
53.60
54.98
53.07
57.04
57.63
57.69
58.14
57.92
56.91
57.00
56.73
55.86
55.13
55.80
55.29
57.64
56.44
56.57
56.07
56.85
58.33

57.36
53.55
55.92
58.22
55.13
58.34
58.69

55.37



Table 3.5. Base composition and codon usage in the ENC1 gene.

Species

Chirocentrus dorab
Oncorhynchus keta
Argentina striata
Nansenia longicauda
Bathylagus longirostris
Mallotus villosus
Galaxias maculatus
Thaleichthys pacificus
ljiimaia antillarum
Synodus foetens
Neoscopelus macrolepidotus
Diplophos taenia
Triplophos hemingi
Bonapartia pedaliota
Cyclothone acclinidens
Cyclothone microdon
Cyclothone parapallida
Cyclothone pseudopallida
Gonostoma elongatum
Sigmops bathyphilum
Sigmops longipinnis
Margrethia obtusirostra
Maurolicus australis
Maurolicus weitzmani
Valenciennellus tripunctulatus
Argyropelecus aculeatus
Argyropelecus gigas
Argyropelecus sladeni
Polyipnus clarus
Polyipnus kiwiensis
Sternoptyx obscura
Sternoptyx pseudobscura
Ichthyococcus ovatus
Phosichthys argenteus
Pollichthys mauli
Polymetme thaeocoryla
Vinciguerria nimbaria
Vinciguerria poweriae
Yarrella blackfordi
Astronesthes gemmifer
Borostomias elucens

ENC1 GC ENC1 GC3

0.668 0.984
0.595 0.828
0.605 0.858
0.603 0.827
0.646 0.960
0.645 0.940
0.519 0.583
0.524 0.618
0.603 0.838
0.606 0.827
0.630 0.902
0.625 0.886
0.634 0.901
0.655 0.976
0.667 0.980
0.668 0.988
0.651 0.964
0.566 0.745
0.575 0.747
0.607 0.845
0.584 0.781
0.596 0.821
0.593 0.820
0.584 0.773
0.588 0.788
0.617 0.870
0.616 0.865
0.618 0.930
0.651 0.924
0.635 0.917
0.613 0.833
0.630 0.905
0.595 0.816
0.652 0.951
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ENC1 N¢
25.83
37.46
36.68
36.76
29.47

31.33

51.04
49.53
37.80
37.79

33.47
33.55
32.71
28.41
28.92
28.99
29.31
4422
46.11
34.19
40.81
39.41
38.83
42.41
41.61
35.26
35.85

29.72
32.70
32.56
38.57

32.46
38.57
30.74



Heterophotus operosus
Neonesthes capensis
Rhadinesthes decimus
Stomias affinis

Stomias atriventer
Chauliodus danae
Chauliodus sloani
Bathophilus pawneei
Bathophilus vaillanti
Chirostomias pliopterus
Echiostoma barbatum
Eustomias filifer
Eustomias furcifer
Eustomias jimcraddocki
Eustomias polyaster
Flagellostomias boureei
Grammatostomias flagellibarba
Leptostomias gladiator
Leptostomias longibarba
Melanostomias bartonbeani
Odontostomias micropogon
Pachystomias microdon
Photonectes braueri
Photonectes margarita
Tactostoma macropus
Thysanactis dentex
Trigonolampa miriceps
Idiacanthus fasciola
Aristostomias polydactylus
Aristostomias scintillans
Aristostomias tittmanni
Malacosteus niger
Photostomias guernei

Mean

0.585
0.594
0.651
0.636
0.622
0.634
0.627
0.584
0.583
0.603
0.592
0.587
0.590
0.587
0.584
0.593
0.592
0.596
0.599
0.591
0.596
0.600
0.595
0.597
0.595

0.594
0.596
0.583
0.585
0.585
0.600
0.618

0.607
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0.793
0.825
0.959
0.905
0.870
0.914
0.896
0.788
0.785
0.839
0.813
0.798
0.809
0.802
0.793
0.818
0.810
0.831
0.827
0.807
0.826
0.835
0.829
0.827
0.817

0.825
0.803
0.798
0.798
0.801
0.836
0.880

0.845

40.15
38.78
29.69
33.54
35.05
30.58
32.12
40.13
40.42
37.82
39.17
41.04
40.10
40.09
41.59
40.76
40.21
39.47
39.51
39.15
39.44
37.70
38.87
38.50
39.52

37.48
37.77
41.07
40.74
40.64
38.10
34.47

37.07



Table 3.6. Base composition and codon usage in the COI gene.

Species

Chirocentrus dorab
Oncorhynchus keta
Argentina striata
Nansenia longicauda
Bathylagus longirostris
Mallotus villosus
Galaxias maculatus
Thaleichthys pacificus
ljiimaia antillarum
Synodus foetens
Neoscopelus macrolepidotus
Diplophos taenia
Triplophos hemingi
Bonapartia pedaliota
Cyclothone acclinidens
Cyclothone microdon
Cyclothone parapallida
Cyclothone pseudopallida
Gonostoma elongatum
Sigmops bathyphilum
Sigmops longipinnis
Margrethia obtusirostra
Maurolicus australis
Maurolicus weitzmani
Valenciennellus tripunctulatus
Argyropelecus aculeatus
Argyropelecus gigas
Argyropelecus sladeni
Polyipnus clarus
Polyipnus kiwiensis
Sternoptyx obscura
Sternoptyx pseudobscura
Ichthyococcus ovatus
Phosichthys argenteus
Pollichthys mauli
Polymetme thaeocoryla
Vinciguerria nimbaria
Vinciguerria poweriae
Yarrella blackfordi
Astronesthes gemmifer
Borostomias elucens

COI GC
0.539
0.462
0.475
0.497
0.510
0.468
0.443
0.476
0.431
0.444
0.463
0.522
0.487
0.487
0.460
0.469
0.467
0.467
0.477
0.466
0.455
0.486
0.490
0.497
0.468
0.439
0.448
0.481
0.480
0.481
0.487
0.449
0.485
0.511
0.465
0.492
0.467
0.516
0.514
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COI GC3
0.638
0.440
0.484
0.534
0.572
0.447
0.390
0.471
0.357
0.397
0.424
0.585
0.513
0.487
0.429
0.462
0.430
0.430
0.464
0.412
0.397
0.491
0.505
0.527
0.426
0.375
0.397
0.491
0.487
0.477
0.486
0.387
0.480
0.559
0.447
0.509
0.444
0.542
0.574

COI N¢
49.83
55.28
53.27
49.12
44.57
48.40
57.20
51.48
44.09
47.78
49.99
46.05
50.54
47.10
42.67
43.56
43.32
43.32
53.00
43.93
43.02
43.16
48.50
40.52
44.29
46.58
45.48
46.03
54.39
42.34
43.95
49.09
51.31
43.48
41.68
54.34
44.60
38.75
44.32



Heterophotus operosus
Neonesthes capensis
Rhadinesthes decimus
Stomias affinis

Stomias atriventer
Chauliodus danae
Chauliodus sloani
Bathophilus pawneei
Bathophilus vaillanti
Chirostomias pliopterus
Echiostoma barbatum
Eustomias filifer
Eustomias furcifer
Eustomias jimcraddocki
Eustomias polyaster
Flagellostomias boureei
Grammatostomias flagellibarba
Leptostomias gladiator
Leptostomias longibarba
Melanostomias bartonbeani
Odontostomias micropogon
Pachystomias microdon
Photonectes braueri
Photonectes margarita
Tactostoma macropus
Thysanactis dentex
Trigonolampa miriceps
Idiacanthus fasciola
Aristostomias polydactylus
Aristostomias scintillans
Aristostomias tittmanni
Malacosteus niger
Photostomias guernei

Mean

0.469
0.489
0.501
0.515
0.512
0.490
0.509
0.503
0.527
0.510
0.492
0.483
0.471
0.486
0.482
0.527
0.463
0.490
0.444
0.446
0.495
0.490
0.501
0.499
0.517

0.495
0.485
0.486
0.458
0.472
0.489
0.458

0.483

69

0.453
0.490
0.534
0.570
0.554
0.502
0.571
0.538
0.619
0.563
0.524
0.473
0.432
0.488
0.468
0.587
0.424
0.491
0.382
0.350
0.509
0.505
0.535
0.542
0.562

0.485
0.495
0.484
0.435
0.458
0.516
0.408

0.483

48.59
40.68
47.83
41.30
47.27
48.90
49.72
54.24
44.80
43.24
51.32
44.42
43.00
40.33
43.24
33.35
45.96
44.10
42.58
38.80
43.09
47.99
47.13
46.91
43.22

44.56
45.63
50.30
40.73
52.03
4791
48.37

46.22



Chirocentrus dorab
59 [ Bathylagus longirostris

|_|: Nansenia longicauda
Argentina striata

51 Oncorhynchus keta

ljimaia antillarum
I_E Neoscopelus macrolepidotus
Synodus foetens

Galaxias maculatus

100 Mallotus villosus
Thaleichthys pacificus
52 Pollichthys mauli

Valenciennellus tripunctulatus
I_|_|: Vinciguerria nimbaria
Vinciguerria poweriae

100 p— Stomias affinis
65 L—— Stomias atriventer
100 Chauliodus danae
L—— Chauliodus sloani
80 Diplophos taenia
&: Polymetme thaeocoryla
Yarrella blackfordi
Polyipnus clarus
Polyipnus kiwiensis
Argyropelecus sladeni
Triplophos hemingi
Sternoptyx obscura
Sternoptyx pseudobscura
Argyropelecus gigas
Argyropelecus aculeatus
Maurolicus australis
Maurolicus weitzmani
Sigmops bathyphilus
Margrethia obtusirostra
Gonostoma elongatum
Sigmops longipinnis
81 Cyclothone acclinidens
99 Cyclothone microdon
100 Cyclothone parapallida
Cyclothone pseudopallida
Ichthyococcus ovatus
80 Phosichthys argenteus
73 Heterophotus ophistoma
81 &: Borostomias elucens
Rhadinesthes decimus
50 [ Trigonolampa miriceps
56 IL: Neonesthes capensis
Chirostomias pliopterus
Odontostomias micropogon
68 Astronesthes gemmifer
71 _: Flagellostomias boureei
Melanostomias bartonbeani
Thysanactis dentex
Leptostomias longibarba
60 Leptostomias gladiator
Echiostoma barbatum
61 _: Tactostoma macropus
Idiacanthus fasciola
Photonectes braueri
Photonectes margarita
Grammatostomias flagellibarba
Eustomias polyaster
Eustomias furcifer
Eustomias filifer
Eustomias jimcraddocki
Bathophilus pawneei
Bathophilus vaillanti
Pachystomias margarita
Aristostomias tittmanni
Aristostomias polydactylus
Aristostomias scintillans
Photostomias guernei
Malacosteus niger

55

Figure 3.1. Parsimony analysis.
Strict consensus of 4 most-parsimonious trees.
Bootstrap values shown at each node

(values below 50% not shown).
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Chirocentrus dorab
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Argentina striata
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100

Mallotus villosus

Margrethia obtusirostra
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Diplophos taenia
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Yarrella blackfordi
Bonapartia pedaliota
Polyipnus kiwiensis
Polyipnus clarus

52,

Mauro
Ichthyococcus ovatus
Phosichthys argenteus

Stomias
Heterophot

Rhadinesthes

69

Odontostomias
Flagellostomias

Leptostomia.
Tactostoma

Photonectes

100
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Thaleichthys pacificus

Pollichthys mauli
Valenciennellus tripunctulatus
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Vinciguerria nimbaria

inidens

Cyclothone microdon

Cyclothone pseudopallida
Cyclothone parapallida

Sternoptyx obscura
Sternoptyx pseudobscura
Triplophos hemingi
Argyropelecus sladeni
Argyropelecus gigas
Argyropelecus aculeatus
Maurolicus weitzmani

licus australis

Stomias atriventer

affinis
us ophistoma

Borostomias elucens

decimus

Astronesthes gemmifer

Neonesthes capensis
Egonolampa miriceps
Chirostomias pliopterus

micropogon
boureei

Thysanactis dentex
Leptostomias longibarba
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macropus

Idiacanthus fasciola
Echiostoma barbatum

braueri

Photonectes margarita

Eustomias filifer
Eustomias jimcraddocki

Eustomias furcifer

Eustomias polyaster
Melanostomias bartonbeani

Gram

I

Paci

Figure 3.2. Maximum likelihood analysis.
In likelihood = -54580.8405

Bootstrap values shown at nodes

(values below 50% not shown).
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Chirocentrus dorab

Neoscopelus macrolepidotus

ljimaia antillarum
Synodus foetens

Oncorhynchus keta

Bathylagus lon,
A

1.00]
1.00 F—M.
L—— Thaleich

Valenciennellus tripunctulatus

girostris
rgentina striata

Nansenia longicauda
Galaxias maculatus

allotus villosus
thys pacificus

Pollichthys mauli

Vinciguerria nimbaria

Sigmops ba

1.00 T
b Vinciguerria poweriae

Margrethia obtusirostra

thyphilus

Gonostoma elongatum
Sigmops longipinnis

Cyclothone acclinidens

Cyclothone microdon
1. Cyclothone parapallida
Cyclothone pseudopallida

Chauliodus danae
Chauliodus sloani
Diplophos taenia

0.99/0-9
Bonapartia pedaliota
Polymetme thaeocoryla
0.96] Yarrella blackfordi
Polyipnus clarus
0.89 Polyipnus kiwiensis
Triplophos hemingi
| | 1.00 Argyropelecus sladeni
0.94 Sternoptyx obscura
Sternoptyx pseudobscura

1.00]

Figure 3.3. Bayesian analysis.
Posterior probabilities are shown

at nodes.

Maurolicus australis
Maurolicus weitzmani
Argyropelecus aculeatus

Argyropelecus gigas
Ichthyococcus ovatus

Phosichthys argenteus

1.

Stomias affinis
Stomias atriventer
Neonesthes capensis
Heterophotus ophistoma
Borostomias elucens
Rhadinesthes decimus
Astronesthes gemmifer
Chirostomias pliopterus
Trigonolampa miriceps
Odontostomias micropogon
Flagellostomias boureei
Thysanactis dentex
Leptostomias gladiator
Leptostomias longibarba
Tactostoma macropus
Idiacanthus fasciola
Echiostoma barbatum
Photonectes braueri

Photonectes margarita
Eustomias jimcraddocki

Eustomias filifer
Eustomias furcifer

Eustomias polyaster
Melanostomias bartonbeani

00

Grammatostomias flagellibarba
Bathophilus vaillanti

Bathophilus pawneei
Aristostomias tittmanni
Aristostomias polydactylus
Aristostomias scintillans
Photostomias guernei
Malacosteus niger
Pachystomias microdon

0.09 substitutions/site
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Appendix 1: Sequence Data for Chapter Two

Amia calva

ACTAAAAGAGTGATTCAGTATTTTGCCAGCATTGCTGCTGTA-———————— GGGGGCAATAAGAAAGA
CACAGGCAAAGGGACACTGGAAGATCAAATCATCCAGGCCAACCCTGCTCTGGAAGCTTTTGGCAATG
CCAAAACACTGCGAAATGATAACTCCTCGCGTTTTGGCAAATTCATCCGTATTCATTTCGGAGCCAGT
GGGAAGCTGTCCTCTGCAGACATAGAGACTTACCTTCTTGAAAAATCCCGTGTCACCTTTCAGCTCAA
AGCAGAAAGAAACTACCACATATTTTACCAGATATTATCTAATCAAAAGCCCGAGCTGCTGGACATGC
TTTTAATCACAAACAATCCGTACGACTACTCCTATGTGTCCCAAGGAGAAGTCACAGTTGCATCTATA
GATGATGCTGAAGAACTGATCGCCACGGACAGTGCCTTTGATGTGCTTGGCTTCACCACAGAAGAAAA
AATGGGGGTCTATAAACTAACAGGTGCCATCATGCATTATGGGAACATGAGGTTCAAGCAAAAGCAGC
GTGAAGAGCAGGCAGAGCCCGATGGCAGTGAGTCTGCTGACAAGTCAGCATACCTGATGGGACTCAAC
TCAGCTGACCTCTTGAAAGGACTTTGCCACCCCAGGGTGAAAGTCGGCAATGAGTATGTAACCAAGGG
GCAAAGTGTTGAACAGGTTTACTATAAAGCTGTCCGCTTCTCCTTCACCATCATGTCTATTTCCGCCC
ACAGCGAAGATGGGAAAAAT————————————————————— GTCAAGATCTTCCAGGAGCTCAAACCT
AACTCAGAGCTCTGCTGCAAGCCCCTGTGCCTTATGTTCGCGGACGAATCTGACCATGAAACGCTGAC
TGCTATATTGGGGCCTGTAGTGGCTGAGCGGGAAGCCATGAAAGAAAGCCGCTTGATCCTTTCAATTG
GGGGCATGCTGAGGTCCTTCCGGTTTGTGTTTAGGGGCACAGGCTATGATGAGAAATTGGTCAGAGAT
GTGGAAGGACTTGAGGCTTCAGGGTCTACTTACATCTGCACCCTTTGTGATTCCACCAGAGCAGAAGC
TTCTCAGAATATGGTGCTGCACACAATCACCAGGAGCCACGAGGAGAACCTAGAACGCTATGAGATCT
GGAGGACCAACCCATACTCAGAGTCGGCCGATGAGCTGCGTGATCGGGTCAAAGGGGTTTCAGCAAAA
CCGTTCTTGGAAACGTTGCCCTCCATCGATGCGCTGCACTGTGACATCGGGAATGCCACCGAGTTTTA
CAAGATCTTCCAGGATGAAATTGGAGAGCTCTAC-——====————————— ATCAAAAGCAACCCCACCC
GGGAGGAACGGAAGCGGTGGCAGTCTGCCCTAGACAAGCAGCTGAGGAAGAAGATGAACCTTAAGCCC
ATCATGAGAATGAATGGCAATTTTGCCCGCAAACTGATGACCAAGGAGACGGTGGATGCTGTGTGTGA
GCTGGTTCCTTCTGAGGAGCGCCGAGAAGCTCTCAAGGAGCTGATGAATCTCTACCTCCAAATGAAAG
GCGAAGTCACCGACAGAGAAGTGGGGTTGGGGATAAATCCGTTTGCTGATGGGATGGGCGCTTTTAAA
ATCAACCACAGTACC—======————=— CACGAT--——-- CTAGCT---TCT-=-—-—- GGC---CAAAC
GGCTTTTTCG---TCCCAAGCGCCT---GGT---TAT-——————————— GCGGCCGCAGCTCTGGGG-
——————————— CATCATCACCACCCCTCC-===---CATGTAAGCTCC---TATTCCACCGCGGCT---
—————— TTCAATTCTACACGGGACTTTCTCTTTCGAAATCGGGGTTTCGGAGAAGCGGCC---AGCGC
T---CAGCACAGCCTCTTTGCGTCTGCAGCA-————- GGAAGTTTTGCG---GGGCCACATGGACACA
CAGATGCCACA---GGACACTTACTTTTCCCCGGACTTCACGAGCAGGCGACCACTCAC—=-==—— GGG
TCTCCCAATGTTGTAAAT---AGCCAGATGCGCTTG---GGCTTT---TCTGGGGACATGTACGGCAG
AGCCGAG-==—--- CAATACAGCCAGGTAACAAGCCCCAGA--—=—-— TCAGAT---CACTATGCGTCGA
CCCAGTTACACAGTTATGGCCCT---ATGAACATGAACATGGCTGCA-————~ CACCAT---GGG---
GCAGGGGCCTTTTTTCGGTATATGAGGCAACCTATAAAACAAGAACTTATCTGCAAATGGATTGAACC
GGAGCAGTTGAGTAACCCGAAAAAGTCTTGTAATAAAACTTTTAGCACAATGCATGAGCTCGTCACTC
ACCTCACAGTGGAGCATGTGGGGGGACCAGAACAGTCGAATCATATCTGTTTCTGGGAAGAGTGTTCC
AGGGAAGGGAAACCGTTTAAAGCCAAGTACAAACTGGTAAATCACATCCGAGTGCACACAGGCGAGAT
GGTCGGCACGGCCCTGAGTCTCCTAATTCGAGCAGAACTAAGTCAACCAGGAGCCTTGCTAGGTGACG
ACCAGATCTATAATGTAATTGTTACAGCACATGCCTTTGTAATAATTTTCTTTATAGTAATGCCCGTT
ATAATTGGTGGGTTTGGCAACTGGCTAGTCCCCCTAATAATTGGAGCCCCGGACATAGCTTTCCCCCG
AATAAACAACATGAGCTTCTGACTGCTGCCCCCATCCTTCCTACTTCTTCTTGCCTCCTCAGGCGTAG
AAGCGGGAGCCGGGACCGGCTGAACTGTATACCCCCCTCTGGCAAGCAACCTTGCACACGCAGGLCGCA
TCAGTAGATTTAACCATCTTCTCCCTACACTTAGCTGGAGTTTCATCCATTCTTGGGGCAATTAACTT
TATCACAACCATTATCAACATAAAACCCCCAGCAGCCTCTCAATACCAAACACCTCTGTTCGTATGAT
CCGTCCTAATTACTGCTGTTCTACTCCTCCTATCCCTGCCCGTCTTGGCCGCAGGCATCACAATGCTA
CTAACTGACCGAAATCTCAATACCACATTCTTTGACCCTGCCGGAGGGGGCGACCCCATCTTATACCA
ACACCTTTTCTGATTCTTCGGACACCCAGAAGTATACATTTTAATTCTCCCAGGGTTCGGAATAGTTT
CCCATATTGTAGCATACTACGCAGGTAAAAAAGAACCATTCGGCTATATGGGAATAGTATGAGCCATA
ATGGCCATCGGCCTATTAGGATTCATCGTATGAGCTCACCACATGTTTACAGTTGGAATAGACGTGGA
CACTCGAGCTTAT
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Hiodon alosoides

ACCAAGAGAGTCATCCAGTACTTTGCCAGCATCGCTGCGGTC—=—==—==—— GGCGGAGGCAAACGGGA
CACTAGTAAGGGGACGCTGGAGGACCAGATTATCCAGGCCAACCCGGCACTGGAGGCCTTTGGAAATG
CCAAAACGCTGAGGAATGACAACTCATCTCGTTTTGGGAAATTCATCCGAATTCACTTTGGTACAAGT
GGGAAGCTGTCATCTGCCGATATCGAGACTTACCTGCTGGAAAAGTCCCGGTGCACCTTTCAGCTCAA
GGCTGAGAGGAACTACCACATCTTCTACCAGATCCTCTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TGCTGATCACCAACAACCCGTACGACTACTCCTACATCTCCCAGGGAGAGGTGACGGTGGCCTCCATC
AATGACTCGGAGGAGCTGCTGGCCACCGACAGCGCCTTTGACGTGCTGGGCTTCACTCCGGAGGAGAA
GATGGGTGTCTATAAACTCACCGGGGCCATTATGCACTACGGCAACATGAGGTTCAAACAGAAGCAGC
GCGAGGAGCAGGCTGAGCCGGACGGGACCGAGGCCGCTGATAAAACAGCCTACTTGATGGGGCTGAAC
TCTGCCGACCTCATCAAGGGGTTGTGTCATCCCAGGGTGAAGGTCGGGAATGAATACGTAACCAAAGG
TCAAAGTGTGGACCAAGTCTACTACAAGGCCGTGCGGTTCTCCATCACAGTAATGTCCGTCTCTGTCA
GGACTGAGGACGGAGAGGAAGCT——=—=—=====—————————— CTCACCATCTTCCAGGAGACCAAGCCA
AACTCTGAGCTATCCTGCAAGCCCCTCTGTCTAATGTTCGTGGATGAATCGGACCATGAGACGCTGAC
AGCTGTGCTGGGGCCTGTGGTGGCCGAGCGCAACGCCATGCGGGAGAGCAGGCTCATCCTGTCGATTG
GGGGGCTGCCTCGCTCTTTCCGCTTTGTGTTCAGGGGCACCGGTTACGATGAGAAGATGGTGAGAGAG
ATGGAAGGCCTTGAGGCGTCCGGGTCCACGTACATCTGCACCCTGTGCGACTCCACCAGGGCAGAGGC
CTCGACGAACATGGTGCTGCACTCTATCACCAGGAGCCATGATGAGAACCTGGAGCGCTACGAGATCT
GGAGGACTAACCCCTTCTCCGAGCCTGTGGAGGAACTGCGGGACAGAGTCAAGGGCGTCTCGGCCAAG
CCTTTCATGGAGACCCAGCCCACCCTGGATGCTCTGCACTGCGACATTGGCAATGCCACCGAGTTCTA
CAAAATATTCCAAGATGAAATTGGTGAGGTCCAC-——=—==————————— CGATACAGCAACCCCAGCC
GGGATGAGAGGAGGCGCTGGCGCTCGATGCTTGACAAGCAACTGAGGAAGAAGCTGAAGCTGAAGCCC
ATCATGCGGATGAACGGCAACTTTGCCCGTCGTCTGATGACGCGGGAGGCAGTAGAGGCTGTGTGTGA
GCTGGTGCCCTCGGAAGAGCGGAGGCAGGCCCTGACAGAGCTTATGGAGCTGTACCTGCAAATGAAGG
GCGAAGTCACCGACAGAGAAGTTGCTTTGGGGATAAATCCGTTCGCTGATGGAATGGGCGCTTTTAAA
ATTAACCACGGTACC—====—=————=— CACGAT--——-- CTTGGT---TCT-==——- GGG---CAAAC
GGCATTTACT---TCGCAGGCGCCA---GGC---TAC—==—=====———— GCCGCCGCTGCCCTGGGA-
——————————— CATCATCATCACCCCACC-==---CATGTCAGCTCC---TACTCAACAGCCGCT---
—————— TTCAACTCAACCCGGGAATTCTTGTTTCGAAATAGGGGTTTTGGAGACGCAACG---AGCGC
A---CAGCACAGTCTGTTCGCCTCCGCAGCA-————- GGCGGCTTTGCA---GGGCCACATGGACACT
CAGATGCCACT---GGACACYTGCTCTTCCCGGGACTTCATGAGCAAGCCGCTRGTCAC—==—-- GCC
ACATCCAATGTTGTAAAT---AGTCAAATGCGACTG---GGCTTT---TCGGGAGAAATGTACGGCAG
GCCAGAG—-=----- CAGTACGGCCATGTAACGAGTCCCAGG-=-=—=-— TCCGAT---CACTATACTTCTA
CCCAGTTACANAGCTMTGGTCCC---ATGAACATGAATAKGGCTGCT-—=——~ CACCAT---GGG---
GCAGGGGCCTTCTTTCGGTACATGAGACAACCGATAAAACAAGAGYTCATCTGCAAATGGGTTGAACC
GGAACAACTGACGAACCCGAAAAAGTCCTGCAACAAAACTTTTAGTACAATGCACGAACTAGTTACTC
ATCTCACAGTGGAACACGTTGGGGGACCTGAACAGTCGAATCATATYTGTTTTTGGGAAGAATGTCCA
AGGGAAGGAAAACCTTTTAAAGCCAAGTACAAACTTGTAAACCATATNAGAGTACACACTGGCGAGAT
GGTCGGCACTGCCCTAAGCCTCTTAATTCGAGCAGAATTAAGCCAACCTGGGGCCCTACTAGGGGATG
ACCAAATTTACAATGTAATCGTTACAGCACACGCCTTCGTAATAATTTTCTTTATAGTAATACCAATT
ATGATTGGTGGCTTCGGAAACTGACTAGTACCCCTAATGATTGGAGCCCCAGACATGGCCTTCCCGCG
GATGAATAACATAAGCTTCTGACTTCTCCCCCCATCATTTCTTCTTCTTCTAGCCTCCTCTGGCGTAG
AAGCAGGAGCCGGGACCGGATGAACTGTATACCCCCCACTAGCAGGTAACCTAGCACACGCCGGLCGCA
TCTGTTGACCTAACTATCTTTTCACTCCATTTAGCTGGGGTTTCTTCAATTCTTGGGGCAATTAACTT
TATTACCACAATTATTAATATAAAACCCCCCGCCATCTCACAGTATCAGACACCACTATTTGTATGAG
CCGTACTAATTACCGCAGTCCTTCTGCTTCTCTCACTCCCCGTGCTAGCCGCTGGCATTACAATACTT
CTTACAGACCGAAACCTAAACACAACCTTTTTCGACCCAGCAGGAGGAGGTGACCCCATCCTATACCA
ACACTTATTCTGATTCTTCGGACACCCAGAAGTCTATATTTTAATTCTACCCGGATTTGGAATGATTT
CACACATTGTTGCCTACTATGCTGGTAAAAAAGAACCATTCGGGTATATAGGCATGGTCTGAGCTATA
ATAGCCATCGGACTGCTAGGATTTATTGTATGAGCCCACCACATATTTACAGTGGGGATGGATGTCGA
CACTCGTGCCTAC
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Chitala chitala

ACCAAAAGAGTCATCCAGTACTTTGCAAGCATTGCTGCTGTG-—-——~ GGCGGAGTAGGGAAGAAGGA
CACAAGCAAGGGCACACTGGAGGACCAGATCATTCAAGCTAACCCAGCCCTTGAAGCTTTCGGCAACG
CTAAAACTCTACGAAATGACAACTCGTCACGTTTCGGAAAATTCATCCGCATTCACTTTGGAGTGAGC
GGAAAACTGTCCTCCGCTGACATTGAGACGTACCTGCTGGAGAAATCTCGTGTCACCTTCCAGCTCAA
AGCGGAGAGGAACTACCACATATTCTATCAAATTTTGTCCAACAAAAAGCCAGAGCTGCTGGACATGT
TGTTGATTACCACCAACCCTTATGACTACGCCTACATCTCCCAAGGAGAAGTAGCGGTTGCGTCCATC
GATGACTCAGAAGAGCTGGTAGCTACTGACAGTGCGTTTGACGTGCTGGGCTTCACTGCAGAGGAGAA
GATGAGCGTGTACAAGCTCACAGGTGCAATCATGCACTATGGAAACATGAAGTTCAAACAGAAGCAGC
GCGAGGAACAAGCTGAGCCTGACGGCACAGAATCAGCTGACAAGTCGGCCTACCTTATGGGATTAAAT
TCAGCTGACCTGCTGAAGGGCCTGTGCCATCCTAGAGTCAAGGTTGGTAATGAATTTGTCACAAAAGG
TCAAAATGTGCCACAAGTTTATTACAAGGCAGTTCGGTTCTCCTTCACGGTCATGACAATTTCTGTTC
GGCCTGAGGGTCAAGAGGAAGCA-————————————————— ATTATCATCTTCCAGGAGACCAAGCCA
AATTCAGAGCTCTCCTGCAAACCACTTTGCCTGATGTTTGTGGATGAGTCAGACCATGAGACCTTGAC
TGCAGTTCTGGGTCCTGTGATTGCAGAGAGGAACTCCATGAAGGAGAGCCGGCTCATCCTGTCCATCG
GAGGCATGCCTCGCTCCTTCCGCTTCTTCTTCCGTGGCACTGGCTATGATGAGAAGATGGTGAGAGAA
ATGGAGGGCCTGGAGGCCTCGGGATCCACCTACATTTGCACCCTGTGTGATTCCACCAGGGCGGAGGC
CTCAAAGAATATGGTGCTGCACTCCATCACCCGAAGCCACGAGGAGAACTTGGAGCGCTACGAGGTTT
GGAGGACCAACCCGTTTTCCGAGTCTGTGGACGAGCTCCGTGAGCGAGTCAAAGGAGTGTCGGCGAAG
CCCTTCATGGAGACGCAGCCAACGCTGGACGCGTTGCATTGCGACATTGGAAATGCCACAGAGTTCTA
CAAGATCTTCCAGGACGAAATCGGGGAAGTCTAC-——====—=——=————— TTGAAACCTAATCCTAGCC
GAGACGAGAGAAGACGCTGGCGCTCAGCGCTGGACAAGCAGCTGAGGAAGGAGCTGAAGCTAAAGCCT
GTCATGCGCATGAATGGCAACTATGCTCGCCGGCTCATGACCCGTGAAGCTGTGGAAGCCGTGTGTGA
ACTGGTGCCTACTCCAGAAAGGAGGGAAGCCCTGAAGGAGCTCATGGAGATCTACCTCCAGATGAAGA
GCGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTTGCCGACGGGATGGGTGCTTTTAAA
ATCAACCACAGTACC—-======————=— CACGAT-—=-—- TTGGGG---ACT-————- GGT---CAAAC
AGCGTTCACC---TCGCAGGCTCCG---GGC---TAT-———====———— GCGGCTGCAGCCCTGGGA-
——————————— CATCATCACCATCCTACC------CATGTCAGCTCC---TATTCCACGGCGGCT---
—————— TTCAACTCTACCCGGGACTTTCTGTTTCGAAACAGGGGGTTTGGAGATGCGGCG---ACTGC
T---CAGCACAGTCTTTTTGCCACCGCAGCA-————- GGAGGCTTCGCA---GGGCCACACGGACACT
CAGATGCTGCG---GGACATCTTCTTTTCCCGGGACTTCACGAACAAGCGGCCACCCAC—====-- GCC
ACTTCCAATGTTGTAAAC---AGTCAGATGCGACTG---GGATTT---TCGGGGGAAATGTATGGCAG
AGCAGAG-==---- CAGTACGGCCACGTAACGAGCCCCAGG====-- TCCGAT---CACTATGCGTCTA
CCCAGTTACACGGCTATGGCCCC---ATGAACATGAATATGGCAGCA-————- CACCAC---GGA---
GCCGGGGCCTTCTTTCGCTATATGAGGCAGCCGATAAAACAAGAGCTTATTTGCAAATGGATTGAACC
GGAACAGCTAACGAACCCGAAAAAGTCATGCAACAAAACTTTCAGCACAATGCACGAGCTTGTGACTC
ACCTTACAGTGGAACATGTTGGGGGACCAGAACAATCGAATCACATATGCTTTTGGGAAGAGTGTCCC
CGGGAAGGAAAACCGTTTAAAGCGAAGTACAAGCTTGTGAATCACATCAGAGTACACACTGGCGAGNN
NNNNNNNNNNNNNNNNAGCCTGTTAATCCGAGCAGAACTAAGCCAACCCGGCTCACTACTTGGTGACG
ACCAAATCTATAAWGTTATCGTTACAGCACACGCATTCGTAATAATCTTCTTCATGGTAATGCCTATT
ATAATTGGAGGCTTTGGAAACTGGCTAATCCCCTTAATAATTGGAGCCCCAGATATAGCATTCCCCCG
AATAAACAATATAAGCTTTTGACTCCTGCCCCCTTCATTCCTACTACTCCTGGCCTCGTCCGGAGTAG
AAGCCGGTGCCGGGACCGGATGAACAGTATACCCACCTCTAGCAGGAAACTTAGCACACGCCGGTGCC
TCTGTAGACCTTACAATTTTTTCACTCCATCTTGCTGGCGTCTCCTCAATTCTAGGAGCCATTAACTT
TATTACAACAGTATTTAATATAAAACCCCCTGCCGTCTCACAATACCAAACACCACTATTCATCTGAG
CTGTAATGATCACTGCAGTTTTACTCTTACTATCTCTTCCAGTTCTAGCTGCCGGTATTACAATACTA
CTCACAGACCGCAACCTTAACACAACATTCTTTGACCCGGCAGGCGGAGGAGACCCAATTCTTTACCA
ACATCTATTTTGATTCTTTGGCCACCCAGAAGTATACATCTTAATTCTCCCAGGTTTCGGTATAATTT
CTCACATTGTCGCCTACTATTCTGGTAAGAAAGAACCATTCGGCTACATAGGCATGGTCTGAGCTATA
ATGGCCATCGGGCTGCTAGGCTTTATTGTATGAGCCCACCATATATTTACAGTAGGAATAGATNNNNN
NNNNNNNNNNNNN
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Gnathonemus petersi

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN=-====- ? 2 2NNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNAAGGCTGTGCGATTCTCCTTCACAGTGATGTCAGTCTCCGTCC
AGGTAGAGGGACGTCAGGAAGCG-======——————————— ATCACCATCTTTCAGGAATTAAAGCCG
AATTCGGAGCTGTCCTGCAAGCCGCTCTGTCTCATGTTTGTAGACGAGTCGGACCACGAGACCCTCAC
TGCTGTACTGGGGCCTGTGGTGGCCGAGCGAAATGCCATGAAGGAGAGTCGGCTCATCCTGTCCATCG
GAGGGCTTCCTCGTTTCTTCCAGTTCCAGTTCCGGGGCACAGGTTACGACGAGAAGATGGTGAGAGAG
ATGGAGGGCCTTGAGGCTTCTGGGTCCACGTACATCTGCACCATGTGTGATTCCACTAGGATGGAGGC
GTCAAAGAACATGGTTCTGCACTCTATTACAAGGAGCCACGAAGAGAACCTAGAGCGCTATGAAATCT
GGCGGAGCAACCCCTTCTCAGAGTCTGTGGAGGAGCTTCGGGACCGGGTCAAGGGCGTCTCAGCTAAG
CCTTTCATGGAGACCCAACCGACCCTGGATGCCCTGCACTGCGACATCGGCAATGCCACCGAATTCTA
TAAAATCTTCCAAGATGAAATCGGTGAGGTCTAC-——====————————— CTGAAGGGCAACCCTAGTC
GGGAGGAGAGGAGAAGCTGGAGGTCTGCTCTGGACAAACAGTTGAGAAAGAAGCTGAAGGTGAAACCT
GTCATGCGGATGAATGGCAACTACGCCCGTCGGCTCATGACCCGGGAGGCGGTGGAAGCTGTGTGTGA
GCTGGTGCCCTCAGAAGCCAGGAGGGAGGCTCTGAAGGAGGTCATGGAGCTTTACCTACAGATGAAGA
GCGAAGTCACCGACAGAGAAGTGGCTTTGGGGATAAATCCGTTTGCCGAGGGGATGGGTGCTTTCAAG
ATCAACCACAGTACC—-======————=— CACGAT--——-- TTAGGG---TCT=---—-- GGA---CAGAC
GGCATTCACC---TCGCAGGCTTCG---GGA---TAT-——=———————— GCGGCTGCCGCTCTGGGA-
——————————— CATCACCACCACCCCGCC====--CATGTCAGCTCA---TACTCTACGGCGGCG---
—————— TTCAACTCCACCCGGGACTTTCTGTTTCGAAATCGGGGCTTCGGGGATGCGGCG---AGCGC
T---CAGCACAGCCTCTTCGCCACCGCTGCA-==——- GGCGGTTTCGCG---GGGCCGCACGGACACT
CGGATGCCGCG---GGACATCTCCTTTTCCCGGGACTTCACGAGCAGGCGGCCACTCAC—===—-- GCG
ACATCCAACGTCGTGAAC---AGCCAGATGCGCCTG---GGCTTT---TCCGGGGAAATGTACGGCAG
AGCAGAG-—=--—- CAGTATGGTCACGTAACGAGCCCCAGG-=-==-- TCCGAC---CACTATGCTTCGA
CCCAGCTGCACGGCTACGGCCCC---ATGAACATGAATATGGCTGCA-————~ CATCAC---GGA---
GCTGGGGCCTTCTTTCGATATATGAGACAACCGATAAAACAAGAGCTCATTTGCAAATGGATTGAGCC
GGAGCAGCTATCGAATCCAAAAAAGTCTTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTCACCC
ACCTCACAGTGGAGCATGTTGGGGGGCCGGAGCAGTCGAACCATATCTGCTTTTGGGAAGAATGCGCC
CGTGAAGGAAAGCCCTTTAAAGCCAAGTACAAACTTGTGAACNNNNNNNNNNNNNNNNNNNNNNNNAT
GGTAGGCACTGCACTAAGCCTACTCATCCGAGCGGAACTAAACCAACCTGGAGCCCTACTTGGGGATG
ACCAGATTTATAATGTTATCGTCACAGCACACGCCTTCGTAATAATTTTCTTCATGGTAATGCCCATT
ATGATCGGCGGCTTCGGCAACTGATTAATCCCCCTCATGCTCGGCGCTCCTGATATAGCATTCCCTCG
AATGAACAACATAAGCTTCTGACTCCTGCCTCCATCGTTCCTTCTTCTACTGGCCTCTTCTGGCGTAG
AAGCTGGGGTCGGTACGGGGTGAACCGTTTATCCACCGCTAGCCGGTAACCTTGCCCATGCTGGAGCC
TCCGTAGACCTAGCCATTTTCTCCCTTCACCTGGCCGGGGTCTCTTCAATCCTTGGTTCAATTAACTT
TATTACCACAATTATCAACATAAAACCCCCAGCAATTTCCCAATACCAAACCCCATTGTTTATTTGAG
CCCTGCTAGTAACCACCGTGCTTCTGCTGCTGTCATTACCAGTCTTAGCTGCAGGAATTACGATATTA
CTGACAGATCGGAACCTAAACACAACATTCTTTGATCCGGCAGGCGGAGGAGACCCAATCCTCTACCA
ACACTTATTCTGATTCTTCGGACACCCCGAAGTATATATTCTAATTCTCCCAGGCTTCGGAATAATCT
CTCACATTGTCGCCTACTACGCAGGGAAAAAGGAGCCCTTTGGATACATAGGAATAGTATGAGCAATG
ATAGCAATCGGCCTTCTAGGGTTCATCGTGTGAGCCCACCACATATTTACAGTAGGAATGGATGTCGA
CACCCGAGCCTAT
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Elops saurus

ACCAAAAGAGTGATTCAGTATTTTGCCAGCATTGCTGCTGCA-———————— GGTGGGGGAAAGAAGGA
CACCAGCAAGGGAACACTGGAGGATCAAATCATCCAAGCCAACCCAGCGCTGGAGGCTTTTGGCAATG
CAAAGACCGTAAGGAATGACAACTCCTCACGTTTCGGGAAATTCATCCGCATTCATTTTGGAGTGAGT
GGTAAACTGTCCTCCGCTGACATCGAGACCTACCTGCTGGAGAAATCCCGAGTCACTTTTCAGCTCAA
AGCTGAGAGGAACTATCATATCTTTTATCAGATTTTATCCAACAAGAAGCCAGAGTTGCTGGACATGT
TGCTTATTACCAACAACCCATATGATTATGCTTACGTCTCCCAAGGAGAGGTAACGGTTGCATCAATT
GATGATACTGAGGAGCTCATTGCCACAGACAGTGCCTTTGATGTGCTGGGATTCACGGCAGAGGAGAA
GATGGGTGTCTACAAGCTGACAGGTGCCATCATGCACTATGGTAACATGAAGTTCAAGCAGAAACAGC
GTGAGGAGCAGGCAGAGCCTGATGGTACTGAGTCTGCTGATAAGTCAGCCTACCTAATGGGGCTAAAC
TCAGCTGACCTTGTCAAAGGACTGTGCCACCCGAGAGTCAAAGTTGGCAATGAGTATGTCACCAAGGG
CCAAAGTGTGGACCAAGTTTACTACAAGGCAGTGCGGTTCTCCTTCACCATCATGTCAATCTCGGTCC
AGCTGGCGGACGGGGGCAAGCAG-=—=—=====——————————— GTGACCGTGTTCCAGGAGCCGAAACCC
AACTCCGAGCTGAGCTGCAAGCCGCTGTGCCTGATGTTTGTTGACGAGTCAGACCACGAGACGCTAAC
CGCTGTGCTGTGGCCCGTGGTGGCCGAGCGGAACGCCATGAAGGAGAGCCGGCTCATCCTCTCCATCG
GGGGGCTGCAGCGGTCCTTCCGCTTCCACTTCCGGGGCACGGGCTACGACGAGAAGATGGTGAGAGAG
ATGGAGGGCCTGGAGGCCTCAGGCTCCACCTACATCTGCACGCTGTGTGACTCCACCAGGGCTGAGGC
TTCCCAGAACATGGTCCTTCACTCCATCACCAGGAGCCACGATGAAAACCTGGAGCGGTACGAGATCT
GGAGGACCAACCCCTACTCGGAGTCTGCCGAGGAGCTACGTGACCGCGTCAAGGGCGTGTCGGCCAAG
CCCTTCATGGAGACCCAGCCCACCCTGGACGCGCTGCACTGCGACATCGGCAACGCCACTGAGTTCTA
CAAGATCTTCCAGGACGAGATTGGTGAGGTTCAC-—=======—————— CTGAATGGCAACCCCAGCC
GCGAGGAGCGCCGCCGCTGGAGGTCGGCCCTCGACAAGCAGCTGAGGAAGAGGATGAAGCTGAAGCCG
GTGATGCGGATGAACGGGAACTACGCCCGCCGGCTCATGACCCGGGAGGCGGTGGAGGCAGTGTGTGA
GCTGGTGCCATCGGAGGAGCGCAGGCAGGCCCTGAAGGAGCTGATGGAGCTCTACCTGCAGATGAAGG
GCGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCCTTTGCTGATGGCATGGGCGCTTTTAAA
ATCAACCACAGCACC—=======———=— CACGAC-—=——-- CTGGGC---TCT=-==——- GGA---CAAAC
AGCCTTTTCC---TCGCAAGCACCA---GGC---TAC-——===————————= GCCGCTGCCCTGGGA-
——————————— CACCACCACCACCCCACC====--CATGTCAGCTCC---TATTCCACAGCGGCG---
—————— TTCAATTCCACCCGGGACTTTCTGTTCAGAAATCGGGGCTTCGGAGACGCCACC---AGTGC
A---CAGCACAGTCTTTTCGCCTCCGCAGCA--———— GGAAGTTTTGCA---GGGCCACATGGACACT
CGGATGCCACG---GGGCACCTGCTTTTCCCGGGACTTCACGAGCAGGCAGCCACTCAC—====-- GCG
TCTTCCAATGTTCTAAAT---AGTCAGATGCGTTTG---GGCTTT---TCGGGGGACATGTATGGTAG
AGCCGAG—-==—--- CAGTACGGCCATGTAACTAGCCCCAGG=-===-- TCCGAT---CATTATGCTTCGA
CCCAGTTGCACGGCTATGGCCCC---ATGAACATGAACATGGCTGCA-—-———- CACCAT---GGG---
GCAGGGGCCTTCTTTCGTTACATGAGGCAACCGATAAAGCAGGAGCTCATCTGCAAATGGATCGAACC
GGAACAATTGACGAACCCGAAAAAGTCTTGCAACAAAACTTTCAGTACCATGCACGAGCTGGTTACGC
ACCTCACAGTGGAGCATGTTGGGGGACCAGAACAATCGAATCACATCTGCTTCTGGGAAGAGTGTCCC
CGGGAAGGAAAACCTTTTAAAGCCAAGTATAAACTTGTAAATCACATCAGAGTACATACCGGCGARAT
AGTCGGGACAGCACTAAGCCTCCTGATCCGAGCCGAATTAAGCCAACCCGGGGCGCTTCTGGGAGACG
ACCAGATTTATAATGTCATCGTCACAGCACACGCCTTTGTAATAATCTTCTTTATAGTAATGCCAATC
ATAATTGGTGGCTTTGGAAACTGACTGATCCCTCTCATGATCGGAGCCCCTGACATGGCGTTTCCCCG
AATAAATAATATAAGCTTCTGACTTCTACCACCCTCTTTCCTGCTGTTGTTGGCCTCTTCTGGAGTGG
AAGCAGGAGCGGGGACCGGATGAACCGTCTATCCGCCCCTGGCGGGAAACCTCGCCCACGCGGGAGLCA
TCCGTCGACCTAACCATCTTCTCCCTCCACCTTGCAGGTGTGTCTTCTATCCTGGGTGCTATCAACTT
TATTACTACAATTATTAACATGAAACCGCCAGCAATAACACAATACCAAACGCCACTATTCGTTTGAG
CAGTACTGATCACCGCCGTTCTTCTCCTCCTATCGCTGCCAGTGCTAGCTGCTGGCATCACAATGCTG
CTAACAGACCGAAACCTGAACACAACCTTCTTTGACCCGGCAGGCGGAGGAGACCCAATCCTTTACCA
ACACCTATTCTGGTTCTTCGGGCACCCAGAAGTATACATTCTAATTCTCCCAGGCTTCGGAATAATCT
CACACATCGTAGCCTACTATGCAGGCAAAAAAGAACCATTCGGCTACATGGGCATAGTATGGGCAATG
ATGGCTATTGGTCTTCTTGGCTTTATCGTATGGGCACACCACATGTTCACGGTAGGAATGGATGTAGA
CACACGTGCCTAC
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Megalops cyprinoides

ACCAAGAGGGTCATTCAGTATTTTGCCAGCATCGCTGCTGCA-———=———~ GGCGGCGGCAAGAAGGA
CACCAGCAAAGGAACRCTGGAGGATCAAATCATCCAAGCTAACCCCGCACTGGAAGCGTTTGGCAATG
CCAAAACGGTGAGGAACGACAACTCCTCACGTTTCGGGAAATTTATCCGCATCCATTTCGGAGTGAGT
GGCAAACTGTCCTCAGCCGACATTGAAACCTACTTGCTGGAGAAATCTCGTGTCACCTTTCAGCTCAA
GGCTGAGAGGAACTATCACATCTTTTACCAGATTTTGTCCAACARGAAGCCAGAGCTGCTGGACATGC
TGTTGATCACCAACAACCCKTATGATTACGCTTACGTCTCCCAAGGAGAGGTTTCGGTTGCTTCAATC
GACGACACTGAGGAGCTGATCGCCACAGACAGCGCCTTTGATGTGCTGGGCTTTACAGCAGAGGAGAA
GATGGGAGTCTACAAGCTGACRGGTGCCATCATGCACTACGGTAACATGAAGTTCAAGCAGAAACAAC
GGGAGGAACAGGCAGAGCCTGATGGCACTGAGTCTGCTGACAAGTCAGCCTACCTAATGGGGCTAAAC
TCAGCCGACCTCGTCAAAGGCCTGTGCCATCCGCGAGTTAAAGTTGGCAATGAGTATGTCACCAAAGG
CCAGAGTGTGGACCAAGTCTACTACAAAGCAGTGCGGTTCTCCTTTACGGTGATGTCAGTGTCCATCC
AGCTTGAAGGCAGGGGTGAGCAG-=—=—=====—————————— ATCACAGTGTTCCGGGAGATGAAGCCT
AACTCTGAGCTGAGCTGTAAGCCACTGTGCCTGATGTTCGTTGATGAGTCAGACCATGAAACACTGAC
TGCCGTGCTGGGGCCTGTGGTGGCAGAGAGGAATGCTATGAAGGAGAGCCGGCTCATCCTGTCCATTG
GAGGGCTCCCACGCTCCTTCCGCTTCCACTTCCGAGGCACGGGCTATGATGAGAAGATGGTGAGGGAG
ATGGAGGGCCTGGAAGCTTCAGGATCCACCTACATCTGTACCCTGTGTGACTCTACAAGGGCTGAAGC
CTCCCAGAACATGGTGCTGCACTCCATCACCAGGAGCCATGACGAGAACCTGGAGCGCTATGAGATCT
GGAGAACAAATCCCTACTCTGAGTCTGCCGAGGAGCTGCGTGACCGGGTCAAAGGTGTCTCAGCCAAG
CCCTTCATGGAGACCCAGCCTACACTGGATGCACTGCACTGTGATATTGGCAATGCCACTGAGTTCTA
TAAGATCTTCCAGGACGAGATTGGTGAGGTCCAC-—=====—=—————— ATGAATAGCAATCCCAGCC
GCGAGGAGAGACGATGCTGGAGGTCTGCTCTCGACAAGCAGCTCAGGAAGAAGCTGAAGTTGAAGCCA
GTGATGCGGATGAATGGGAACTATGCCCGGCGCCTGATGACCCGAGAGGCAGTGGACGCAGTATGTGA
GCTGGTGCCCTCCGATGAGCGTAGACANGCCTTGAAGGAGCTGATGGAGCTCTACCTGCAGATGAAGG
GCGAAGTCACAGATAGAGAAGTGGCTTTGGGGATAAATCCCTTTGCTGATGGGATGGGCGCTTTTAAA
ATCAACCACAGCACC—=======———=— CACGAC-—=——-- TTGGGC---TCT-==——~ GGA---CAAAC
AGCGTTTTCC---TCCCAAGCGCCA---GGC---TAT-—-—===————————— GCCGCTGCCCTGGGA-
——————————— CACCACCACCACCCCACA------CATGTCAGTTCC---TATTCCACGGCGGCG---
—————— TTCAATTCCACCCGGGACTTTCTGTTCCGAAATCGGGGCTTCGGAGACGCCACG---AGCGC
G---CAGCACAGTCTTTTCGCCTCCGCAGCG===——— GGAAGTTTTGCA---GGGCCACATGGACACT
CGGATGCCACT---GGGCACCTGCTTTTCCCGGGACTTCATGAGCAAGCGGCCACTCAC—===—-- GCG
TCTTCCAATGTTGTAAAT---AGTCAGATGCGCCTG---GGCTTT---TCGGGGGACATGTACGGCAG
AGCCGAT------ CAGTACGGCCATGTAACCAGCCCCAGA--—=—-— TCTGAT---CATTACGCCTCGA
CCCAGCTGCACGGCTATGGCCCC---ATGAACATGAATATGGCTGCG==—=———- CACCAT---GGG---
GCAGGGGCCTTCTTTCGGTACATGAGGCAACCGATAAAGCAGGAACTTATCTGCAAATGGATCGAGCC
GGAGCAATTGACGAACCCCAAAAAGTCCTGCAACAAAACTTTCAGTACCATGCACGAGCTGGTTACGC
ACCTCATAGTGGAGCATGTTGGTGGACCAGAACAATCGAATCATATCTGCTTTTGGGAAGAGTGTCCC
CGGGAAGGAAAGCCGTTTAAAGCGAAGTACAAACTTGTAAATCACATCAGAGTACACACCGGCGAGAT
AGTTGGAACAGCACTAAGTTTGCTAATTCGGGCTGAACTAAGCCAACCCGGAGCACTACTTGGTGATG
ACCAAATCTATAATGTTATCGTCACGGCACATGCCTTCGTAATAATTTTCTTTATAGTAATGCCTATT
TTAATTGGCGGATTTGGAAACTGACTGGTTCCACTCATGATCGGAGCCCCCGACATAGCATTTCCCCG
CATAAATAACATGAGCTTTTGGCTCCTTCCACCATCATTCCTACTCCTACTGGCCTCTTCAGGAGTTG
AAGCAGGAGCAGGAACCGGGTGGACAGTCTACCCCCCTCTTGCCGGAAACCTGGCCCACGCAGGLCGLCA
TCCGTAGATCTTACTATTTTTTCCCTTCATCTGGCAGGAGTTTCTTCAATTTTAGGCGCTATTAACTT
CATTACTACAATTATTAATATAAAACCACCCGCCATATCACAGTACCAAACACCACTATTTGTTTGAT
CAGTCTTAGTTACTGCAGTACTTCTCCTACTATCCCTACCAGTCCTAGCGGCGGGAATCACTATACTT
CTTACAGACCGCAACTTAAATACAACATTTTTCGATCCGGCAGGAGGAGGAGACCCAATCCTGTACCA
ACACCTATTCTGATTCTTCGGACACCCAGAAGTCTATATCCTGATCCTACCAGGATTTGGTATAATCT
CCCATATTGTAGCCTATTACGCCGGCAAAAAAGAACCTTTCGGATACATGGGCATGGTTTGAGCAATA
ATAGCCATCGGTTTGCTAGGGTTCATTGTATGGGCACACCACATATTTACAGTAGGAATAGACGTGGA
CACCCGTGCCTAT
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Albula vulpes

ACTAAGAGAGTCATCCAGTACTTTGCTAGCATTGCTGCAGTG-—-——~ GGTGGTGGAGGCAAAAAAGA
CACCAGCAAGGGGACACTGGAGGATCAAATCATCCAGGCGAACCCTGCACTAGAGGCCTTCGGCAATG
CCAAAACTCTGAGAAATGACAACTCATCTCGTTTTGGAAAATTCATTCGAATCCACTTCGGTCCAAGT
GGCAAACTGTCATCTGCTGACATCGAGACGTATCTGCTGGAGAAGTCACGTGTCACCTTTCAGCTCAA
GGCCGAGAGGAACTACCACATCTTCTACCAGATCCTGTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TGCTGATCACAAACAACCCATACGATTACTCCTACATCTCACAGGGAGAGGTAACCGTTGCCTCCATC
AATGATTCAGAGGAGCTGATGGCCACCGACAGTGCCTTTGATGTGCTTGGCTTCACTCCAGAGGAGAA
GATGGGTGTCTATAAACTGACCGGTGCCATCATGCACTATGGCAACATGAAGTTCAAACAGAAGCAGC
GCGAGGAGCAGGCTGAACCTGATGGGACTGAGGCTGCTGATAAATCAGCTTACCTGATGGGGCTGAAC
TCCGCTGACCTCATCAAAGGCCTGTGCCACCCCAGAGTCAAGGTAGGAAATGAATATGTCACCAAAGG
CCAAAGTGTTGACCAAGTCTACTACAAGGCAGTGAGGTTCTCCTTCACCGTGATGTCGGTGTCTGTCA
GGCCTGAGGGGGGTGAAGGGGAA-————————————————— GTGACTCTCTTCTGCGAACCCAAGCCA
AACTCAGAGCTCAGCTGCAAGCCGCTGTGCCTGATGTTTGTGGATGAGTCTGACCACGAGACGCTGAC
TGCCATTTTGGGGCCTGTAGTGGCTGAACGCAACGCCATGAAAGAAAGCAGGCTCATTCTGTCTGTCG
GTGGCCTGCTGCGATCTTTCCGCTTCCACTTCCGGGGCACGGGGTACGATGAGAAGATGGTGCGAGAG
ATGGAGGGCCTGGAGGCCTCAGGGTCGACCTACATCTGCACCCTGTGCGACTCCACCCGCACCCAGGC
CTCCCAGAACATGGTGCTGCACTCGGTCACCCGGAGCCATGAGGAGAACGGTGAGCGCTACGAGGTCT
GGCGCACCAACCCATATTCAGAATCTGCCGACGAACTCCGTGACCGTGTCAAAGGTGTCTCCGCCAAG
CCCTTCATGGAGACCTTACCCACTATCGACGCCCTCCACTGCGACATCGGCAACGCTGCCGAGTTCTA
CAAGCTGTTCCAGGATGAAATTGGAGAGGTCCACCTGACCTTCGGTGGAGCCGGCGAAGCCCCTAGCC
GCGAGGAGCGAAAACGATGGAGGTCTGCTCTTGACAAGCAGCTGAGGAAGAAGTTAAAGCTGAAGCCA
GTGATGAGGATGAACGGGAACTATGCCCGACGGCTTATGACCCGGGAGGCGGTGGAGGCAGTTTGCGA
GCTCGTGCCCTCTGAGGAGCGGAGGCAGGCCCTGAGGGAGCTGATGGGGCTCTACCTGCAGATGAAAG
GAGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCCTTTGCTGATGGGATGGGCGCTTTTAAA
ATCAACCACAGCACC—=======———=— CACGAC-—=——-- CTGGGC---TCT=-==——- GGA---CAAAC
GGCATTTTCT---TCGCAAGCACCA---GGC---TAC-=—==—————————— GCCGCTGCCCTGGGA-
——————————— CACCATCACCACCCCACT------CATGTCAGCTCC---TATTCCACCGCGGCT---
—————— TTCAATTCCACTCGGGACTTTCTGTTTCGAAACCGGGGCTTTGGAGACGCGACG---AGTGC
A---CAGCACAGCCTGTTCGCCTCCGCAGCA-———-- GGAAGTTTTGCA---GGGCCACATGGACACT
CGGATGCCACC---GGGCACCTGCTTTTTCCGGGACTTCATGAGCAAGCGGCTACTCAC—===—-- GCG
TCTTCCAATGTTGTAAAT---AGTCAGATGCGTCTG---GGCTTT---TCGGGGGACATGTACGGTCG
AGCCGAG—-==—--- CAGTATGGCCATGTAACCAGCCCCAGG-=-=—=-- TCTGAT---CATTACGCTTCGA
CCCAGTTGCACGGATATGGCCCT---ATGAACATGAACATGGCTGCA-————~ CACCAT---GGG---
GCTGGGGCCTTCTTTCGGTACATGAGGCAACCGATCAAGCAGGAACTTATCTGCAAATGGATCGAACC
GGAACAGTTGACAAACCCGAAAAAGTCCTGCAACAAAACTTTCAGTACCATGCACGAGCTCGTTACAC
ACCTCACAGTGGAACATGTCGGAGGACCAGAACAATCGAATCATATCTGCTTTTGGGAAGAGTGTCCG
AGGGAAGGGAAACCTTTCAAAGCAAAGTACAAACTTGTAAATCACATTAGAGTACACACCGGCGAAAT
AGTAGGTACAGCTTTAAGCCTACTTATTCGAGCGGAGCTTAGTCAACCCGGCGCCCTCCTAGGAGATG
ACCAAATTTACAATGTAATCGTTACAGCCCATGCCTTCGTAATGATTTTCTTTATAGTAATACCAATT
ATGATTGGAGGCTTTGGAAACTGACTTATTCCACTAATGATTGGAGCTCCAGATATGGCATTCCCTCG
AATGAATAACATGAGCTTCTGACTCCTCCCTCCCTCTTTTCTTCTCCTTCTTGCCTCCTCAGGAGTAG
AAGCAGGTGCCGGAACCGGTTGAACAGTCTATCCCCCCTTAGCTGGTAATCTTGCCCATGCAGGAGCA
TCCGTTGATTTAACCATTTTCTCCCTTCACCTAGCTGGAATTTCATCAATTCTAGGGGCTATCAACTT
CATTACGACAGTAATCAACATAAAACCCCATGCTGTCTCTATATACCAGATCCCACTATTTGTCTGAG
CCGTTCTAATTACAGCCGTCCTCCTGCTTCTCTCACTACCTGTTTTAGCCGCTGGCATTACAATACTT
CTTACTGATCGAAACCTAAACACTGCCTTCTTTGACCCAGCCGGAGGAGGAGATCCCATCCTATACCA
ACACCTTTTCTGATTCTTCGGACATCCAGAAGTATACATTTTAATTCTTCCAGGTTTCGGTATGATCT
CACATATTGTTGCCTACTACTCTGGTAAAAAAGAACCTTTCGGGTACATAGGAATGGTATGAGCCATG
ATAGCAATCGGCCTACTTGGCTTTATTGTCTGAGCCCATCATATGTTCACAGTAGGAATAGATGTCGA
CACTCGTGCCTAY
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Halosaurposis macrochir

ACCAAGAGGGTAATTCAGTATTTTGCCAGCATTGCTGCTGCA-———————— GGAGGGGGAAAGAAGGA
TACCAGCAAGGGCACACTGGAGGATCAAATCATCCAGGCTAACCCAGCGCTGGAGGCTTTCGGCAATG
CTAAGACTGCGAGGAACGATAACTCCTCGCGTTTTGGGAAATTCATCCGCATTCATTTTGGAGTAAGT
GGTAAGCTTTCCTCTGCTGACATCGAAACTTACCTGCTTGAGAAATCTCGTGTCACCTTTCAGCTCAA
AGCCGAGAGGAACTATCACATCTTTTACCAGATTATGTCCAACAAAAAGCCTGAATTGCTGGACATGA
TGTTGATTACTAACAACCCATACGATTATGCTTACGTCTCCCAAGGAGAGGTGACAGTCGCGTCAATC
GATGACTCAGAGGAACTGATCGCCACAGACAGTGCCTTTGATGTGCTGGGATTCACAGCTGAGGAGAA
GATGGGTGTCTACAAGCTGACAGGTGCTATCATGCACTATGGAAATATGAAATTCAAGCAGAGGCAGC
GTGAGGAGCAGGCTGAGCCTGATGGCACTGAGTCTGCTGACAAGTCAGCCTACCTGATGGGGTTGAAC
TCAGCCGACCTTCTCAAAGGACTTTGCCACCCAAGGGTTAAAGTGGGGAATGAGTATGTCACAAAGGG
CCAAAGTGTGGATCAGGTTTACTATAAGGCTGTGCGTTTCTCTATCACTGTCATGTCTGTCTCTGTCC
AGGCCTACGGAGAGGAGGAGGCG========——— == ——— GTTGTCATCTTCAGGGAGCCAAAACCC
AACTCTGAACTGTCCTGTAAGCCCCTGTGCCTGATGTTTGTGGATGAGTCTGACCACGAGACACTCAC
TGCTGTCCTTGGGCCTTTGGTAGCAGAGAGGAATGCAATGAAGCAGAGCCGACTCATTCTTTCAGTAG
GTGGCCTCCCTCGCTCTTTCCGCTTCCACTTCAGAGGCACAGGCTATGATGAGAAGATGGTGCGAGAG
ATGGAAGGCCTGGAGGCCTCAGGCTCCACCTATATCTGCACTCTTTGTGACTCCACTCGGGCAGAAGC
CTCTCACAACATGGTGCTCCACTCTGTCACCCGCAGCCATGATGAGAACCTGGAGCGCTACGAGATAT
GGAAGACCAACCCCTTCTCAGAGTCTGCCATGGAGCTGCGAGACCGGGTCAAAGGGGTCTCTGCCAAA
CCATTTATGGAGACCCACCCGACTCTGGATGCATTACACTGTGACATAGGCAACGCCACTGAATTCTA
CAAAATCTTCCAGGATGAGATTGGGGAGGTGTTC-——=======————— CGGAGGGCCAACCCTAGCC
GGGAGGAACGGCGCAGCTGGAGGGCAGCTCTCGATAAGCAGCTGAGGAAGAAGTTGAAGCTGAGACCA
GTGATGCGGATGAATGGGAACTATGCCCGAAAGCTGATGACCCAGGAGGCTGTGGAAGTGGTGTGTGA
ACTGATTCCCACTGAAGAGAGGCGGGAGGCCCTGAGAGAGCTGATGGGGCTCTATATCCAGATGAAGG
GAGAAGTCACAGACAGAGATGTGGCTTTGGGGATAAATCCCTTCGCCGATGGGATGGGCGCTTTTAAA
ATCAACCACAGCACC—=======———=— CACGAC-—=——-- CTGGGC---TCT-==——~ GGA---CAAAC
GGCGTTCTCC---TCGCAAGCGCCG---GGC---TAC——=————————————— GCCGCTGCCCTGGGA-
——————————— CACCATCACCACCCCACC===----CATGTCAGCTCC---TACTCCACCGCGGCG---
—————— TTCAATTCCACCCGGGACTTTCTGTTTCGAAATCGGGGCTTCGGAGACGCGACG---AGCGC
G---CAGCACAGCCTGTTCGCCTCTGCAGCT—=—=——- GGAAGTTTTGCG---GGACCACATGGACACT
CGGATGCCACT---GGGCACCTGCTTTTCCCGGGACTTCACGAGCAAGCGGCCACTCAC—===—-- GCG
TCTTCCAATGTTGTGAAC---GGTCAGATGCGCCTG---GGCTTT---TCGGGTGACATGTACGGAAG
AGCCGAG—-==—--- CAGTACGGCCATGTGACGAGCCCCAGG=-===-- TCCGAT---CATTACGCTTCGA
CCCAGTTGCACGGATATGGCCCC---ATGAACATGAACATGGCCGCA-————~ CACCAT---GGG---
GCAGGGGCCTTCTTTCGGTACATGAGGCAACCGATCAAGCAGGAACTTATCTGCAAATGGATCGAACC
GGAACAATTGACAAATCCGAAAAAGTCCTGCAACAAAACTTTCAGCACCATGCACGAGCTCGTGACAC
ACCTCACAGTGGAACATGTCGGGGGACCAGAACAATCGAATCACGTCTGCTTTTGGGAAGAGTGTCCG
AGGGAAGGGAAACCTTTTAAAGCCAAGTACAAACTTGTAAATCACATCAGAGTACACACCGGTGAGAT
GGTGGGGACAGCTCTAAGCCTTCTTATTCGAGCAGAGCTAAGTCAACCCGGAGCCCTTCTAGGAGATG
ACCAAATTTATAATGTTATCGTTACAGCACACGCCTTCGTAATGATTTTCTTCATGGTAATACCCGTT
ATAATTGGAGGCTTTGGAAACTGACTAGTTCCCTTAATAATTGGAGCCCCCGATATGGCATTCCCACG
AATAAATAACATAAGCTTTTGACTTCTGCCCCCCTCACTCCTCCTTCTATTATCCTCTTCTGGAGTTG
AAGCAGGAGCAGGGACAGGATGAACAGTCTACCCCCCGCTTGCTGCTAATCTAGCCCATGCCGGAGCA
TCCGTAGACCTAACTATCTTCTCACTCCACCTAGCAGGCGTTTCATCAATTCTCGGAGCCATTAACTT
TATTACCACAATTATTAACATAAAACCCCCAGCCATCTCACAATACCAAACCCCACTTTTCGTGTGAT
CAGTGCTTGTTACTGCAGTACTGCTACTACTATCTCTGCCAGTCTTAGCCGCAGGAATCACTATACTA
CTTACAGACCGAAATCTAAACACAACTTTCTTTGATCCAGCAGGAGGAGGAGACCCAATCCTTTACCA
ACACCTATTCTGATTCTTTGGTCACCCGGAAGTATATATTCTTATTCTCCCCGGATTTGGGATAGTCT
CACACATCGTTGCGTACTATGCCGGTAAAAAAGAACCATTTGGCTATATAGGAATAGTTTGAGCCATG
ATGGCCATTGGCCTTCTTGGGTTCATTGTCTGAGCTCACCACATGTTTACAGTAGGCATAGACGTAGA
CACACGAGCCTAT
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Notacanthus chemnitzii

ACCAAGAGAGTCATCCAGTATTTTGCCAGCATTGCTGCAGTT-———————~ GGTGGTGGAAAAAGAGA
TACAAGCAAGGGAACCCTGGAGGATCAAATCATTCAGGCAAACCCTGCGCTGGAGGCTTTTGGTAATG
CCAAAACATCGAGGAACGATAATTCTTCCCGTTTTGGAAAATTCATCCGAATTCACTTTGGAACCAGC
GGTAAACTGTCCTCTGCGGACATTGAGACCTACCTGCTGGAGAAGTCCCGGGTCACCTTTCAGCTCAA
GTCAGAGAGGAACTACCACATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TGTTGATCACCAACAACCCTTATGACTACTCCTTCATCTCCCAAGGAGAAGTAACCGTACCATCCATC
AATGATTCAGAGGAGCTGATGGCCACTGACAGTGCCTTTGACGTGCTTGGCTTCACTCAAGAGGAGAA
GATGGGAATCTACAAGTTGATTGGGGCCATTATGCACTATGGCAACATGAGGTTCAAGCTAAAGCAGC
GAGAGGAACAGGCTGAGCCTGATGGTACAGAGGCTGCTGATAAGTCAGCTTATCTCATGGGGCTGAAT
TCAGCAGACCTCATCAAAGGACTCTGCCATCCCAGAGTCAAGGTAGGAAATGAGTATGTCACCAAAGG
CCAGAGTGTAGATCAAGTCTACTACNNNGCGGTGCGGTTCTCTTTCACCGTGATGTCGGTGTCGGTCC
GGCCGGAGGGCTCGGATGAGGAT - ————===—————————— GTGATTGTCTTCCGGGAGCCTAAGCCC
AACTCGGAGCTGAGCTGCAAGCCGCTGTGTCTGATGTTCGTCGACGAGTCCGACCACGAGACGCTCAC
CGCTGTCCTGGGGCCCCTGAAGGCCGAGCGTGACGCCATGAAAGAGAGCCGGCTCATCCTGCCCGTCG
GCGGCCTGTCGCGGTCCTTTCGCTTCCAATTCCGGGGCACGGGGTACGACGAGAAGATGGTGCGGGAG
ATGGAGGGCCTGGAGGCGTCAGGTTCCACCTACGTCTGCACGCTCTGCGACTCCACTCGCGCGCAGGC
CTCGCAGAACATGGTGCTGCACTCCATCACGCGCAGCCACCAGGAGAACGGCGAGCGCTACGAGGTGT
GGCGCACCAACCCATATGGCGAGTCGGTGGACGAGCTGCGCGACCGCGTCAAGGGCGTCTCCGCCAAG
CCCTTCATGGAGATGCAGCCCACCATCGACGCGCTGCACTGCGATATCGGCAACGCAGCCGAGTTCTA
CAAGCTGTTCCAGGACGAGGTCGGCGAGGTGCACCTGAGGCAGGGCAAGGGAGGCTCCGCCLCCCAGC e
GCGACGAGCGGAGGCAATGGAGGTCGGCACTCGACAAGCAGCTGAGGAACAAGCTGAAGCTGAAGCCG
GTGATGAGGATGAACGGGAACTACTCGCGGCGGCTGATGACGCGGGAGGCAGCGGAGGCGGTGTGCGA
GCTCGTGCCCTCCGAGGAGCGGCGGCRGGCGCTGCGCGAGCTCATGGACCTCTACCTGCAGATGAAGG
GAGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCCTTTGCTGATGGGATGGGCGCTTTTAAA
ATCAACCACAGCACC—=======———=— CACGAC-—=——-- CTGGGC---TCA-————- GGA---CAAAC
GGCATTTTCC---TCGCAAGCACCA---GGC---TAC-=—==——=——————— GCCGCTGCCCTGGGA-
——————————— CACCATCACCACCCCACC===---CATGTCAGCTCC---TATTCCACCGCGGCT---
—————— TTCAATTCCACTCGGGACTTTCTGTTTCGAAATCGGGGCTTCGGAGACGCGACG---AGCGC
G---CAGCACAGTCTGTTCGCCTCCGCAGCG====—— GGAAGTTTTGCA---GGACCACATGGACACT
CGGATGCCACT---GGGCACCTGCTTTTCCCGGGACTTCACGAGCAAGCGGCCACTCAC—===—-- GCG
TCTTCCAATGTTGTAAAT---AGTCAGATGCGCCTG---GGCTTT---TCGGGTGACATGTACGGAAG
AGCCGAG—-==—--- CAGTACGGCCATGTAACCAGCCCCAGG-=-==-- TCCGAT---CATTATGCTTCGA
CCCAGTTGCATGGATATGGCCCC---ATGAACATGAACATGGCTGCA-————~ CACCAT---GGG---
GCAGGGGCCTTCTTTCGGTACATGAGGCAACCGATAAAGCAGGAACTTATCTGCAAATGGATCGAACC
GGAACAATTGACAAATCCGAAAAAGTCCTGCAACAAAACTTTCAGCACCATGCACGAGCTCGTCACAC
ATCTCACGGTGGAACATGTCGGGGGACCAGAACAATCAAACCATGTCTGCTTTTGGGAAGAGTGTCCG
AGGGAAGGAAAACCTTTCAAAGCAAAGTACAAACTTGTAAATCACATCAGAGTACACACCGGTGAAAT
GGTGGGGACAGCCCTAAGCCTCTTAATTCGAGCAGAACTGAGTCAACCTGGAGCCTTCTTGGGAGACG
ACCAAATTTACAACGTCATTGTTACAGCACATGCTTTCGTAATGATTTTCTTTATGGTTATACCGATC
ATAATTGGGGGTTTTGGAAACTGACTGGTGCCTCTAATAATTGGAGCCCCAGACATAGCATTCCCCCG
AATAAACAATATAAGCTTTTGACTTCTACCACCTTCATTTCTACTTCTTCTATCTTCCTCAGGAGTTG
AAGCTGGGGCAGGAACGGGGTGAACAGTTTATCCCCCTCTTGCTGGCAATTTAGCCCACGCCGGAGCA
TCAGTAGACCTAACTATTTTCTCTCTTCACTTAGCAGGTGTCTCATCAATTCTTGGAGCCATCAACTT
TATTACCACAATTATTAACATGAAACCTCCAGCCATTTCACAATACCAAACCCCTTTATTTGTGTGAT
CAGTACTTGTTACTGCAGTACTACTATTATTATCACTGCCGGTTTTAGCCGCAGGCATTACCATGCTT
CTCACAGATCGAAACTTAAATACAACCTTCTTTGACCCGGCAGGAGGGGGAGATCCAATTTTATACCA
ACACTTATTCTGATTCTTTGGTCACCCTGAAGTATATATCCTTATTCTCCCAGGATTTGGTATAATTT
CACATATTGTTGCATATTATGCCGGGAAAAAAGAACCATTCGGCTACATAGGAATAGTCTGAGCTATA
ATGGCCATTGGACTCTTAGGGTTTATTGTCTGAGCACACCATATATTTACAGTGGGTATAGACGTAGA
CACACGAGCCTAT
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Moringua javanica

NNNAAGAGAGTCATTCAGTACTTTGCCAGCATTGCTGCAGCT-—=====—— GGAGGAGCAAAGAAGGA
TACCAGCGGGGGAACCTTGGAGGATCAAATCATCCCGGCTAACCCTGCCCTGGAGGCTTTCGGTGACG
CCAAAACAGTGAGAAATGACTACTCCTCACGTTTTGGAAAATTTATCCGGATTCACTTTGGAACTGGT
GGCAAGCTGTCCTCTGCGGACATAGAAACCTACCTTCTGGAAAAATCACGTGTCACCTTTCAGCTCAC
GTCAGAGAGGAACTACCATATCTTCTACCAGATCTCGTCCAACAAAAAGCCAGAGCTGCTGGACATGT
TGTTGATCACCAACAATCCATATGATTACTCCTACATCTCCCAAGGAGAGGTGACAGTAGCATCCATC
GACGATTCTGAGGAGTTGATCGCCACYGACAGTGCCTTCGATGTGCTGGGCTTCACTCAAGAGGAGAA
AATGGGGGTCTACAAGCTGACAGGTGCCATCATGCATTACGGCAACATGAAGTTCAAGCAGAAGCAGC
GTGAGGAGCAGGCAGAGCCTGACGGCACCGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTTGTGAAAGGACTGTGCCATCCCAGGGTTAAAGTTGGCAATGAGTTTGTCACCAAAGG
GCAGAGTGTAGACCAAGTCTACTACNNNGCTGTACGTTTCTCTTTCACCATTATGTCTGTTTCTGTGC
TGGCAGGCGATGGGGGGAAGGAG-==—=======———————— GTTATCATCTTCACTGAGCCGAAGCCA
AACTCAGAACTGTCCTGTAAGCCCCTCTGCCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCAC
AGCTGTCCTGGAGCCGATAGTCGCAGAGCGAAAGGCCATGAAGGAGAGCCGACTCATCCTGTCCATGG
GCAACTTGCTCCGCTCCTTCCGCTTCCACTTCAGAGGTACGGGATACGACGAGAAGATGGTGCGTGAG
ATGGAGGGACTGGAAGCCTCGGGGTCCACATATGTCTGCACTCTGTGCGACGTCAATCGTGCCGATGC
GTCAGAGAACATGGTGCTGCACTCCATCACTCGCAGTCATTCGGAGAACTTGGAACGTTACGAAATAT
GGAGAACCAACCCCTTTTCAGAGTCTGTGGACGAGCTGCGAGACCGAGTCAAAGGTGTCTCTGCCAAG
CCCTTTCTGGAGACTCAACCCACACTGGATGCATTGCACTGCGACATTGGCAATGCCACCGAATTCTA
CAAAATCTTCCAGGATGAGATCGGGGAAGTGTAC-—=======—————— AAAAAGGTCAACCCCAGCC
GGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAGAGGATGAAGCTCAAGCCG
GTAATGAGGATGAATGGGAACTATGCCCGTCGGCTAATGACCCAAGAGGCTGTGGAAGTTGTGTGTGA
GCTGGTGCCCTCGGAGGAGAGGAGGGAGGCCCTGAGGGAGCTCATGAGGCTCTACNNNNNNNNNNNNG
GCGAAGTCACCGATAGAGAAGTTGGGCTGGGGTTAAATCCTTTTGCCGACGGGATGGGCGCTTTCAAA
ATCAACCATGGCACT—========——=— CACGAA-————- CTTGCT---TCT==———- GGA---CAAAC
AGCATTCTCT---TCGCAGGCTCCC---AGC---TAC—=—=—===—=————=— GCGGCAGCCGCTTTGGGG-
——————————— CATCACCACCACCCTGCT=-----CATGTCAGCTCC---TACTCAACAGCGGCG---
—————— TTCAACTCCACCCGGGACTTCCTGTTCCGAAATCGGGGATTCGGGGACGCGGCA---AGCGC
T---CAACACAGCCTTTTTGCCTCAGCGGCA-————- GGAACTTTCGCA---GGAACACATGGACACT
CAGATGCAACC---GGACACCTTCTTTTCCCGGGACTGCACGAGCAGGCAGCCGCGCAC—====-- GGG
TCTCCGAACGTTGTAAAT---AGTCAGATGCGCCTG---GGGTTT---ACTGGGGACATGTACGGAAG
GGCAGAA-—-—-—--- CAGTATGGGCAGGTGACGAGCCCCAGG-=—==-- TCTGAG---CACTATGCGTCGA
CCCAGTTGCACGGGTATGGTGCT---ATGAACATGAACATGGCTGCA-————~ CACCAC---GGG---
GCTGGGGCCTTTTTTCGATACATGAGACAACCCATTAAGCAAGAGCTTATCTGCAAGTGGATTGAACC
GGACCAGCTGTCAAATCCCAAGAAGTCTTGTAACAAAACTTTCAGCACCATGCACGAGCTCGTGACTC
ACCTCACGGTAGAACATGTTGGGGGCCCAGAACAGTCAAATCACATCTGTTTTTGGGAAGAGTGTCCC
AGGGAAGGCAAACCATTTAAAGCAAAATACAAACTAGTTAATCATATCAGAGTGCACACGGGCGAANN
NNNNNNNNNNGCATTAAGCCTTCTAATCCGAGCCGAACTTAGCCARCCCGGAGCACTTCTTGGGGATG
ACCAAATCTACAATGTCATCGTCACAGCACATGCTTTCGTAATAATTTTCTTTATAGTAATGCCAGTA
ATAATTGGGGGATTCGGCAATTGACTCGTGCCATTAATAATCGGTGCCCCCGACATAGCGTTTCCCCG
AATAAACAACATGAGTTTCTGACTTCTACCACCCTCATTTCTACTCCTACTAGCCTCGTCAGGCGTAG
AGGCCGGAGCCGGTACTGGATGAACCGTTTATCCCCCATTGGCCGGAAATCTAGCACATGCTGGAGCA
TCTGTTGATTTAACTATTTTTTCACTCCACCTCGCAGGTGTGTCATCCATTTTAGGAGCCATTAACTT
CATTACTACAATTCTAAATATAAAACCTCCTGCTATCACACAATACCAAACTCCACTATTTGTATGAG
CCGTTCTTGTAACAGCAGTACTTCTCCTCTTATCCCTCCCCGTACTAGCAGCTGGGATTACAATACTA
TTAACAGATCGAAACTTAAATACAACATTTTTTGACCCCGCCGGGGGAGGAGACCCGATTCTCTACCA
GCACTTATTCTGATTTTTTGGGCACCCGGAAGTATACATTCTAATCTTACCGGGATTCGGAATAATTT
CACACATTGTTGCCTACTACGCAGGCAAAAAAGAGCCATTCGGGTACATAGGAATAGTTTGAGCCATA
ATAGCTATCGGACTTCTTGGCTTCATCGTATGAGCCCATCATATGTTTACAGTGGGCATAGATGTAGA
CACCCGTGCTTAC
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Gymnothorax melatremus

ACCAAGAGAGTCATTCAGTACTTCGCCAGCATCGCCGCCGTG==—=====—- GGCGGAGGGAAAAAGGA
CACCAGCAAGGGGACGCTGGAGGATCAGATCATCCAGGCCAACCCGGCGCTGGAAGCCTTTGGCAACG
CCAAAACGCTGAGAAACGACAACTCTTCGCGTTTCGGAAAGTTCATCCGAATTCACTTCGGTACGAGC
GGAAAGCTGTCGTCTGCTGACATCGAGACGTACCTGCTGGAGAAGTCCCGCGTCACCTTTCAGCTGAA
GGCNGAGAGGAACTACCACATCTTCTACCAGATCTTGTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TGCTGATCACCAACAACCCGTACGATTACTCCTACATCTCCCAGGGGGAGGTGACGGTCGCCTCCATC
AACGACGCCGAGGAGCTGATGGCCACCGACAGCGCCTTCGACGTGCTYGGCTTCACCCCCGAGGAAAA
GGTGGGCGTCTACAAACTGACGGGCGCCATCATGCACTACGGCAACATGAAGTTCAAACAGAAGCAGC
GCGAGGAGCAGGCCGAGCCGGACGGCACGGAGGCGGCGGATAAATYGGCGTACCTAATGGGGCTGAAC
TCCGCCGACCTCATCAAAGGACTGTGCCACCCCAGGGTCAAGGTGGGCAACGAGTAYGTCACCAAGGG
TCAAAGTGTGGACCAAGTCTACTACAAGGCGGTTCGTTTTTCGTTCACGGTGATGTCAGTGTCCGTGA
AGCCTGAGGGTGCCGATGAGGAG-=—=—=====—————————— GTAACGATCTACCGGGAACCCAAGCCC
AACTCAGAGCTCAGCTGCCGGCCACTGTGCCTGATGTTTGTGGACGAGGCCGACCACGAGACGGTGAC
CGGCATCTTGGGGCCCCTGGTGGCCGAGCGCTCTGCCATGAAGGAGTCCCGTCTCATCCTGTCCATTG
GCGGCCTGGCACGGTCCTTCCGCTTTCACTTCCGGGGGACGGGGTACGATGAGAAGATGGTGCGCGAG
CTTGAAGGGCTGGAAGCATCTGGGTCCACCTACATCTGCACCCTCTGCGATGCCACCCGTGCGCAGGC
CTCCGAAAACATGGTGCTGCACTCTATCACTCGCAGCCATGAGGAGAACCGGGAGCGCTACGAGCTCT
GGCGCACCAACCCATACGCCGAGTCTGCCGATGAGCTGCGAGACCGTGTAAAGGGCGTCTCTGCCAAA
CCTTTCATGGAAACCCAGCCCACCATGGACGCGCTGCACTGCGACATCGGAAACGCCACTGAGTTCTA
TAAGCTCTTCCAGGATGAGATCGGCGAGATGCAT-—-——-- CTGCGGACCACCGCAcCcCceeTecTaeee
GTGAGGAGCGAAGATGCTGGCGGGCCACGCTGGACAAACAGCTGAGAAAGAAGTTGAAGCTCAAGCCC
GTGATGAGGATGAATGGGAACTACGCGCGGCGCCTTATGACGCGCGAGGCCATAGACGCCGTTTGTGA

ACTGGTGCCCTCAGACGAGCGGCGGCAGGCNCTCAGGGAGCTGATGGAGCTCTACCTCCAGNNNNNN?
PP PP PR 222 PR 2222222222222 2220222222222 22222°2°2°22222°2°2°22222°2°2°?22°?2°?

AGTAGGCACAGCCCTTAGCCTACTCATCCGGGCAGAACTTAGCCAACCGGGGGCTCTTTTGGGTGATG
ATCAAATTTATAATGTGATCGTTACCGCACATGCTTTTGTAATAATCTTTTTTATGGTCATGCCAATT
ATAATTGGCGGTTTCGGAAACTGATTGATCCCACTGATRATCGGTGCCCCCGACATGGCATTCCCACG
AATAAATAATATGAGCTTTTGACTTCTCCCCCCTTCCTTTCTCCTTCTCCTCGCCTCTTCAGGCGTGG
AAGCCGGGGCAGGGACGGGCTGAACTGTCTACCCCCCGCTAGCAGGTAACCTCGCACATGCAGGAGCA
TCCGTGGACCTGACAATCTTCTCACTTCACCTTGCGGGAATTTCCTCAATTCTAGGTGCAATTAATTT
TATTACAACTATCATTAACATGAAGCCCCCGGCTATTTCTCAGTACCAGACACCATTATTTGTCTGAG
CTGTCCTAATTACAGCCGTCCTTCTTCTCCTCTCCCTCCCAGTCCTTGCGGCCGGAATCACAATGTTG
CTGACAGACCGAAATCTTAATACTACTTTCTTTGACCCCGCAGGAGGAGGAGACCCAATTCTTTACCA
ACACCTATTTTGATTCTTTGGGCACCCCGAAGTTTACATCCTTATTCTCCCCGGCTTTGGAATGATCT
CCCATATTGTTGCCTACTACGCCGGCAAGAAAGAGCCATTTGGATACATAGGCATGGTTTGGGCCATA
ATGGCAATTGGTCTCCTAGGCTTCATCGTTTGAGCCCACCATATGTTTACCGTCGGCATGGACGTAGA
TACCCGAGCNNNN
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Derichthys serpentinus

ACCAAGAGAGTCATTCAGTATTTCGCCAGCATTGCTGCTACA-——————=———— GGCGGAAAGAAGGA
TACCAGCAAGGGAACACTGGAGGATCAAATCATCCAGGCAAACCCAGCGCTGGAGGCCTTCGGTAATG
CCAAGACCGCRAGGAATGACAACTCCTCACGTTTTGGGAAATTTATTCGTATTCATTTCGGAGTAAGT
GGCAAGCTGTCCTCTGCTGACATAGAAACCTACCTGCTTGAGAAATCTCGTGTCACCTTTCAGCTCAA
AGCTGAGAGGAACTACCACATATTCTACCAGATCATGTCCAACAAAAAGCCAGAATTGCTGGACATGC
TGTTGATCACCAACAACCCATACGACTATGCTTACGTCTCCCAAGGAGAGGTGACGGTCGCATCCATT
GATGACTCAGAGGAACTGCTTGCCACAGACAGTGCCTTTGATGTGCTGGGCTTTACAGCTGAGGAGAA
GATGGGTGTYTATAAGCTGACTGGTGCCATCATGCATTACGGAAATATGAAATTCAAGCAGAAGCAGC
GCGAGGAGCAGGCAGAGCCTGATGGCAGTGAGTCTGCAGACAAGTCAGCCTTCCTGATGGGGCTGAAC
TCTGCTGACCTTCTCAAGGGAGTCTGCCATCCAAGGGTTAAAGTTGGAAATGAGTATGTCACCAAAGG
CCAAAMTGTGGATCAAGTCTATTATAAGGCGGTGCGCTTCTCCATCACGGTCATGTCCGTCTCCGTCC
AGGCCGAAGGAGAGGAGGAGGCG=======———— = ——— GTCACCATCTTCCGGGAGTCCAAGCCC
AACTCTGAGCTGACCTGTAAGCCACTGTGCTTGATGCTTGTGGATGAGTCGGACCACGAGACACTCAC
GGCAGTCCTAGGGCCTCTGGTGGCCGAGCGCAACGCCATGAAGCACAGCCGGCTCATCCTGTCCCTGG
GCGGCCTCCCGCGCTCCATCCGCTTCCTCTTCCGAGGAACGGGTTATGACGAGAAGATGGTGCGTGAG
ATGGAGGGTCTGGAGGCCTCTGGCTCCACCTATATCTGCACCTTGTGCGACTCCACCAGGGCAGAGGC
CTCCCACAACATGGTGCTCCACTCCATCACGCGCAGCCACGACGAAAACCTGGAGCGCTACGAGCTGT
GGAGGACCAACCCCTTCTCGGAGTCCGCGGAGGAGCTGCGAGACCGGGTCAAAGGTGTCTCCGCCAAG
CCCTTCATGGAGACCCAGCCCACGCTGGACGCCCTGCACTGCGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGATGAGATCGGGGAGGTGTAC-—======——————— CGCAGGCCCAACCCCAGCC
GGGAGGAGCGGCGGAGCTGGCGGGCCACCCTGGACAAGCAGCTGAGGAGGAAGATGAAGCTGAGGCCG
GTGATGCGGATGAACGGGAACTACGCGCGGCGGCTGATGACGCGGGAGGCGGTGGAGGCGGTGTGTGA
GCTGGTGCCGTCGGAGGAGAGGCGGGATGCCCTGAGGGAGCTGATGGGGCTCTACCTCCAGATGAAGG
GAGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCCTTTGCTGATGGGATGGGCGCTTTCAAA
ATCAACCACAGCACC—=======———=— CACGAC-—=——-- CTAGGC---TCT=-==--- GGA---CAAAC
GGCGTTTTCC---TCGCAGGCGCCG---GGC---TAC—-—=———————————— GCCGCTGCCCTGGGA-
——————————— CACCAYCACCACCCCACC====---CATGTCAGCTCC---TATTCCACCGCGGCT---
—————— TTCAATTCCACTCGGGACTTTCTGTTTCGAAATCGCGGGTTCGGAGACGCGACG---AGCGC
G---CAGCACAGCCTGTTCGCGTCCGCAGCG====—— GGAAGTTTCGCA---GGGCCACATGGACACT
CGGATGCGACT---GGGCACCTGCTTTTCCCGGGACTCCACGAGCAAGCGGCCACGCAC—====-= GCG
TCCTCCAATGTTGTGAAC---AGTCAGATGCGTCTG---GGCTTT---TCTGGGGACATGTACGGCCG
AGCCGAG—-==—--- CAGTACGGCCATGTCACCAGCCCCAGG=-===-- TCCGAC---CATTACGCGTCCA
CCCAGTTGCACGGATATGGCCCC---ATGAACATGAACAGGGCTGCG====—- CACCAC---GGG---
GCAGGGGCCTTCTTTCGGTACATGAGGCAGCCGATCAAGCAGGAGCTCATCTGCAAATGGATCGAGCC
AGAACAGTTGTCGAACCCGAAAAAGTCCTGCAACAAAACTTTCAGCACCATGCACGAGNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNCTGATTCGAGCCGAACTAAGTCAGCCAGGCACCCTCCTAGGAGACG
ACCAAATTTACAATGTCATCGTCACGGCACACGCCTTCGTAATAATTTTCTTTATGGTAATGCCCATT
ATAATCGGCGGGTTCGGCAACTGACTAGTACCCCTAATGATTGGGGCCCCCGACATGGCCTTCCCGCG
AATGAATAACATGAGCTTCTGATTACTTCCCCCATCATTTCTGCTGTTACTCTCCTCCTCCGGTGTTG
AAGCCGGGGCGGGCACCGGGTGGACAGTATACCCCCCCCTCGCCGGAAACCTAGCCCACGCCGGAGCA
TCCGTCGACTTGACTATCTTTTCTCTCCATCTCGCGGGGGTCTCTTCTATCCTGGGGGCCATTAACTT
CATTACTACAATTGTTAACATAAAACCCCCTGCCATCACACAATACCAAACCCCCTTATTCGTGTGAT
CTGTACTAGTAACAGCCGTTCTTCTGCTCCTCTCCCTCCCCGTACTAGCAGCAGGAATTACAATACTG
CTAACAGACCGAAACCTAAATACGACATTCTTTGACCCCGCAGGAGGGGGGGACCCAATCCTCTATCA
ACACTTATTCTGATTCTTCGGACACCCAGAAGTATATATTTTAATCCTGCCCGGGTTCGGAATAATCT
CACACATTGTAGCCTACTACGCCGGCAAAAAAGAGCCCTTTGGCTATATGGGAATAGTCTGGGCCATA
ATAGCCATTGGCCTACTCGGATTTATTGTTTGAGCACACCACATGTTTACAGTAGGGATAGACGTAGA
TACCCGAGCTTAT
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ACCAAGAGAGTCATTCAGTATTTTGCCAGCATTGCTGCTGCT-—=—————~ GGAGGAGGAAAGAAGGA
TGCCAGCAAGGGAACCCTGGAGGATCAAATTATCCAGGCAAACCCAGCACTGGAGGCTTTTGGCAATG
CTAAGACTGCGAGGAATGACAACTCCTCGCGTTTTGGGAAATTCATTCGCATTCATTTTGGAGTAAGT
GGCAAGCTTTCCTCTGCTGACATAGAAACCTACCTACTCGAGAAATCTCGTGTCACCTTTCAGCTCAA
ATCTGAGAGGAACTATCACATTTTCTACCAGATCATGTCCAACAAAAAGCCAGAATTGCTGGACATGC
TGTTGATCACCAACAACCCGTACGATTATGCGTATGTCTCCCAAGGAGAGGTGACGGTTGCATCCATC
GATGACTCAGAGGAACTGATCGCCACAGACAGTGCCTTTGATGTGCTGGGCTTCACGGCCGAGGAGAA
GATGGGTGTCTATAAACTGACAGGCGCCATCATGCATTATGGAAACATGAAATTCAAGCAGAAGCAGC
GTGAGGAGCAGGCTGAGCCTGATGGCAGTGAGTCTGCTGACAAGTCATCCTACTTGATGGGGCTGAAC
TCTGCTGACCTTCTCAAGGGACTCTGCCATCCACGGGTTAAAGTCGGAAATGAGTATGTCACCAAAGG
TCAAACTGTGGATCAAGTCTACTATNNNNNNNNNNNNNNNNNNNNNACGGTGATGTCAGTGTCCGTGA
AGCCTGAGGGTGCCGATGAGGAG-======——————————— GTAACGATCTACCGGGAACCCAAGCCC
AACTCAGAGCTCAGCTGCCGGCCACTGTGCCTGATGTTTGTGGACGAGGCCGACCACGAGACGGTGAC
CGGCATCTTGGGGCCCCTGGTGGCCGAGCGCTCTGCCATGAAGGAGTCCCGTCTCATCCTGTCCATTG
GCGGCCTGGCACGGTCCTTCCGCTTTCACTTCCGGGGGACGGGGTACGATGAGAAGATGGTGCGCGAG
CTTGAAGGGCTGGAAGCATCTGGGTCCACCTACATCTGCACCCTCTGCGATGCCACCCGTGCGCAGGC
CTCCGAAAACATGGTGCTGCACTCTATCACTCGCAGCCATGAGGAGAACCGGGAGCGCTACGAGCTCT
GGCGCACCAACCCATACGCCGAGTCTGCCGATGAGCTGCGAGACCGTGTAAAGGGCGTCTCTGCCAAA
CCTTTCATGGAAACCCAGCCCACCATGGACGCGCTGCACTGCGACATCGGAAACGCCACTGAGTTCTA
TAAGCTCTTCCAGGATGAGATCGGCGAGATGCAT-————- CTGCGGACCACCGCAcCcCceeTecTaeee
GTGAGGAGCGAAGATGCTGGCGGGCCACGCTGGACAAACAGCTGAGAAAGAAGTTGAAGCTCAAGCCC
GTGATGAGGATGAATGGGAACTACGCGCGGCGCCTTATGACGCGCGAGGCCATAGACGCCGTTTGTGA
ACTGGTGCCCTCAGACGAGCGGCGGCAGGCCCTCAGGGAGCTGATGGAGCTCTACCTCCAGATGAAAG
GCGAAGTCTCCGATAGAGAAGTTGGGTTGGGGTTAAATCCTTTTGCTGACGGGATGGGAGCTTTCAAA
ATCAACCATGGTACT-=-=====—=——= CACGAA-————- CTTGGT---TCT=-=——-- GGA---CAAAC
TGCTTTCTCA---TCACAGACTCCG---AGC---TAC-—====—————— GCAGCAGCCGCTTTGGGG-
——————————— CATCACCACCACCCTGCT------CATGTCAGCTCC---TACTCAACCGCAGCG---
—————— TTCAACTCCACCAGGGACTTTCTGTTCCGAAATCGGGGATTCGGTGACGCAGCA---AGCGC
A---CAACACAGTCTTTTTGCCTCAGCGGCA--———-— GGAACTTTCGCA---GGGGCTCATGGACACT
CAGATGCCACT---GGACACCTTCTATTCCCGGGACTGCAYGAGCAGGCAGCCACACAT—-==—-— GGG
TCTCCGAACGTTGTAAAT---GGTCAGATGCGCCTG---GGGTTT---ACCGGGGACATGTACGGCAG
AGCAGAA-———-—- CAGTATGGGCAGGTGACGAGTCCCAGG-=-—=-— TCTGAG---CACTATGCATCGA
CACAGTTGCACGGTTATGGTGCT---ATGAACATGAACATGGCTGCA-————- CACCAC---GGG---
GCTGGAGCCTTTTTTCGATACATGAGACAACCGATTAAACAAGAGCTTATCTGCAAGTGGATTGAACC
GGACCAGCTGTCGAATCCCAAAAAGTCTTGTAACAAAACTTTCAGCACCATGCACGAGCTCGTGACTC
ACCTCACTGTTGAACATGTTGGGGGCCCAGAACAGTCAAATCACATCTGCTTTTGGGAAGAATGTCCC
CGGGAAGGCAAGCCATTTAAAGCAAAATACAAGCTTGTTAATCACATCAGAGTGCATACNGGCGAGAT
GGTGGGCACTGCATTAAGCCTACTAATCCGTGCTGAACTAAGCCAACCTGGCGCCCTTCTTGGAGATG
ATCAAATTTACTATGTTATTGTTACAGCACATGCGTTTGTAATAATTTTCTTTATAGTAATACCAGTA
ATAATTGGTGGATTCGGCAACTGACTTGTACCCCTAATGATCGGAGCCCCAGACATGGCATTCCCTCG
AATAAATAACATAAGCTTCTGACTCCTCCCCCCCTCATTTCTCTTACTACTGGCATCCTCTGGGGTAG
AAGCCGGAGCTGGGACAGGTTGAACTGTATACCCCCCTCTAGCCGGAAACTTGGCCCACGCTGGAGCA
TCAGTTGACTTAACAATTTTCTCACTTCACCTTGCAGGGATCTCATCAATTCTAGGGGCAATTAACTT
TATTACCACAATCATTAATATGAAACCGCCTGCCATTACCCAGTATCAAACCCCTTTATTCGTGTGAT
CTGTCCTAGTGACTGCAGTACTACTTCTGCTCTCTCTGCCAGTTCTCGCTGCAGGAATCACAATACTT
CTAACCGATCGAAACCTAAACACAACATTCTTTGACCCTGCAGGAGGAGGAGACCCAATCCTGTACCA
ACACCTTTTCTGATTCTTTGGTCACCCAGAAGTGTACATTTTAATTTTACCCGGATTTGGAATAATCT
CCCACATCGTCGCCTATTATTCAGGTAAAAAAGAACCCTTCGGCTATATAGGAATGGTCTGAGCAATA
ATGGCTATCGGACTCCTAGGATTTATCGTATGAGCACATCACATATTCACAGTGGGAATAGACGTAGA
CACTCGTGCTTAT
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ACTAAGAGAGTCATTCAGTATTTTGCCAGCATTGCTGCTGCA-———————— GGAGGAGGAAAGAAGGA
TACCAGCAAGGGGACCCTGGAGGATCAAATTATCCAGGCAAACCCAGCGCTGGAGGCTTTTGGCAATG
CCAAGACTGCGAGGAATGACAACTCCTCACGTTTTGGGAAATTTATTCGCATTCATTTTGGAGTAAGT
GGCAAGCTGTCCTCTGCTGATATAGAAACCTACCTACTCGAGAAATCTCGTGTCACCTTTCAGCTTAA
ATCTGAGAGGAACTATCACATTTTCTACCAGATCACATCCAACAAAAAGCCAGAATTGCTGGACATGC
TGTTGATCACCAACAACCCCTACGATTATGCTTATGTCTCCCAAGGAGAGGTGACAGTTGCATCCATT
GATGACTCAGAGGAACTGATCGCCACAGACAATGCCTTTGATGTGCTGGGCTTCACGGCGGAGGAGAA
GATGGGTGTGTATAAGCTAACGGGTGCCATCATGCATTATGGAAACATGAAATTCAAGCAGAAGCAGC
GTGAGGAGCAGGCCGAGCCTGATGGCACTGAGTCTGCTGACAAGTCAGCCTACCTGATGGGGCTGAAC
TCTGCTGACCTTCTCAAGGGAATCTGCCATCCACGGGTTAAAGTTGGAAATGAGTTTGTCACCAAAGG
TCAAAATGTGGATCAAGTCTACTATNNNGCTGTGCGCTTCTCCATCACCGTCATGTCTGTCTCCTGTC
CAGGCCGAGGAGAGGATGAGGCC—====————————————— GTCACATCTTTCAGGGAGTCCAAGCCC
AACTCTGAGCTGATCTGTAAGCCACTGTGCTTGATGCTTGTGGATGAGTCTGATCACGAGACCCTCAC
GGGTGTCCTTGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAGCACAGCCGCCTCATCCTGTCCCTGG
GAGGGCTCCCTCGCTCCATCCGCTTCCACTTCAGAGGAACGGGTTATGATGAGAAGATGGTGCGCGAC
ATGGAGGGCCTGGAGGCCTCAGGCTCCACCTACATCTGCACCTTGTGCGACTCCACCAGGGCAGAGGC
CTCCCACAACATGGTGCTTCACTCCATCACTCGCAGCCATGAGGAGAACATGGAGCGCTATGAGATGT
GGAGGACCAACCCCTACTCGGAGTCCGCAGAGGAGCTGCGAGACCGGGTGAAAGGTGTCTCGGCCAAA
CCCTTCATGGAGACCCAGCCCACCCTGGATGCCCTGCACTGTGACATTGGCAATGCCACGGAGTTCTA
CAAGATCTTTCAGGATGAGATCGGGGAGGTGTAC-——====———————— CGCAGCCCCAACCCCAGCA
GGGAGGAGCGACGGGGCTGGAGGGCTGCTCTGGACAAGCAGCTGAGGAGGAAGATGAAGTTGAGGCCG
GTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCACGCAGGCGGTGGAGGTGGTGTGTGA
GCTGGTCCCGTCAGAGGAGAGGCGAGAGGCCCTGAGGGAACTGATGGGGCTCTACCTTCAAATGAAAG
GCGAAGTCACCGATAGAGAAGTTGGGTTGGGGTTAAATCATTTTGCTGACGGGATGGGAGCTTTCAAA
ATCAACCATGGTACT-=-=====—=——= CACGAA-————-- CTTAGT---TCT====-- GGA---CAAAC
TGCTTTCTCT---TCGCAGACTCCG---AGC---TAC-—====—————— GCAGCAGCTGCTTTGGGG-
——————————— CATCACCACCACCCGGCT=-----CATGTCAGCTCC---TACTCAACCGCCGCG---
—————— TTCAACTCCACCAGGGACTTTCTGTTCCGAAATCGGGGATTCGGCGACGCAGCA---AGCGC
A---CAACACAGTCTTTTTGCCTCAGCGGCA--———-— GGAACTTTCGCA---GGGGTTCATGGACACT
CAGATGCCACC---GGACACCTTCTATTCCCGGGACTGCACGAGCAGACAGCCACACAT—===-- GGG
TCTCCGAACGTTGTAAAT---GGCCAGATGCGCCTG---GGGTTT---ACCGGGGATATGTACGGCAG
AGCAGAA-———-—- CAGTATGGGCAGGTGACGAGTCCAAGG-=-—=--— TCTGAG---CACTATGCATCGA
CACAGTTGCACGGTTATGGTGCT---ATGAACATG—=--——-— GCTGCA-—-=—-- CACCAC---GGG---
GCTGGGGCCTTTTTTCGATACATGAGGCAACCGATTAAACAAGAGCTCATCTGCAAATGGATAGAACC
GGACCAGCTGTCGAATCCCAAAAAGTCTTGTAACAAAACGTTCAGCACCATGCACGAGCTCGTGACTC
ACCTCACTGTTGAACATGTTGGGGGCGCAGAACAGTCAAATCACATCTGCTTTTGGGAAGAATGTCCC
CGGGAAGGCAAGCCATTTAAAGCAAAATACAAGCTAGTTAATCACATCAGAGTGCATACGGGTGAGAT
AGTCGGCACCGCACTAAGCCTATTAATTCGCGCTGAACTTACTCAACCAGGAGCCCTTCTTGGAGATG
ATCAGATTTATAATGTTATCGTAACAGCCCATGCTTTTGTAATAATTTTCTTTATGGTGATACCAATT
ATAATCGGAGGATTCGGCAATTGACTAATCCCCCTAATAATTGGAGCCCCAGACATAGCATTCCCCCG
TATGAACAATATAAGCTTCTGACTTCTCCCCCCCTCATTTCTTCTCCTTTTAGCCTCTTCCGGGGTAG
AAGCCGGAGCCGGCACAGGGTGAACCGTTTATCCTCCCCTAGCTGGAAATTTAGCTCATGCCGGAGCA
TCAGTAGATTTAACAATCTTCTCACTTCATCTTGCAGGAATCTCCTCAATTCTTGGGGCCATTAATTT
TATTACGACCATTATTAATATAAAACCCCCAGCCATTTCACAATACCAAACACCCCTTTTTGTTTGAT
CTGTGTTAGTCACCGCTGTCCTCTTACTCTTATCCCTCCCCGTCCTAGCTGCGGGCATCACAATACTC
CTAACTGACCGAAACTTAAACACAACATTCTTTGATCCTGCAGGAGGGGGGGACCCCATCCTTTACCA
ACACCTATTCTGATTTTTTGGGCACCCAGAAGTTTATATCTTAATTTTACCCGGATTCGGAATAATTT
CACACATTATTACCTATTACTCGGGCAAAAAAGAGCCCTTCGGATATATGGGCATAGTTTGAGCCATA
ATAGCCATTGGCCTATTAGGCTTCATCGTATGAGCCCACCATATATTCACGGTTGGCATAGATGTAGA
CACCCGTGCCTAT
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ACCAAGAGAGTCATCCAGTACTTTGCCAGCATCGCGGCAGTC-—====——~ GGCGGAGCAAAGAGGGA
CGAGAGCAAAGGGACACTGGAGGATCAAATCATCCAGGCCAACCCTGCGCTGGAGGCCTTTGGGAATG
CCAAGACAGTCAGGAACGACAACTCGTCTCGCTTCGGAAAATTCATCCGCATTCACTTCGGAACAACT
GGCAAACTGTCCTCTGCTGACATTGAAACGTACCTCCTGGAAAAATCCAGGGTGACCTACCAGCTAAA
GGCTGAGAGGAACTACCACATCTTTTACCAGATCATGTCCAACCAAAAGCCAGAGCTGTTGGATATGC
TGCTCATCACTAACAACCCATACGATTACTCCTATGTCTCTCAAGGGGAGATCACTGTGGCATCAATC
AATGACGCGGATGAGCTGATGTTAACAGACAGTGCCTTTGATGTTCTCGGATTCACCGGAGAGGAGAA
ATTGGGCATCTACAAGCTGACTGGAGCCATCATGCACTATGGCAACATGAAGTTCAAGAATAAACAGA
GGGAAGAGCAGGCCGAGCCCGATGGCACAGAGTCAGCAGACAAGTCATCTTACCTGATGGGGCTGAAC
TCAGCTGACCTGGTCAAAGGCCTCTGCCACCCAAGGGTCAAGGTAGGCAATGAGTATGTCACTAAAGG
CCAGAGTGTAGATCAAGTCTATTATAAGGCTGTGAGGTTCTCCTTCACCATCATGTCGGTGTCGGCAC
ACGTGGAGGGCGAGGAGGACTCA-————————————————— GTGAGTATTTTTCAAGAGATGAAGCCY
AACTCCGAGCTCTCGTGCAAGCCCCTGTGTCTGATGTTCGTTGATGAGTCAGACCATGAGACACTGAC
AGCCATCCTGGGACCCGTGGTGGCGGAACGTAACGCCATGAAGGAGAGTCGACTGATCCTCTCCATAG
CCGGCTTGCCGAGGTCCTTCCGCTTCCACTTCCGGGGCTCTGGCTATGACGAAAAGATGGTTCGTGAG
ATGGAAGGCCTGGAGGCCTCTGGTTCCACCTACATCTGCACGCTGTGTGACTCCACCCGGGCCGACGC
CTCCAAAAACATGGTGCTGCACAGCATCACCCGGAGCCACCAGGAGAACCTGGAGCGCTATGAGCTGT
GGCGCACCAACCCTTATTCCGAGTCTGCCGATGAGCTACGCGACCGGGTCAAGGGTGTCTCTGCCAAG
CCTTTCATGGAGACCCAGCCCACCTTGGAYGCTCTACACTGCGACATYGGCAACGCTACCGAGTTCTA
CAAGATCTTCCAAGATGAGATCGGTGAGATGCAT-—======—=——— GCCCGTACTGATGTCCCAAAAC
GTGAAGAGAGGCGACAATGGAGGGCTGCTCTGGACAAGCAACTTCGGAAGAAGATGAAGCTGAAACCT
GTCATGCGTATGAATGGCAACTACGCCCGTCGGCTGATGACGACAGAGGCCGTGGAGGCTGTGTGCGA
GCTGGTGCCCTCAGAGGCCCGCCGGCAGGCCCTGCGGGAGCTGGTGGCCCTCTACCTCCAGATGAAGG
GCGAAGTCACGGACAGAGAGGTGGCTTTGGGCATCAACCCCTTCGCAGACGGAATGGGCGCTTTCAAA
ATCAACCACAGCTCG=======————=— CACGAT--——-- CTTGGA---TCG-==——- GGG---CAGAC
GGCGTTTGCC---TCGCAGGCGCCA---GGC---TAC—-—==————=——— GCGGCAGCTGCCCTCGGA-
——————————— CACCATCACCATCCCACT------CACGTCAGCTCG---TACTCCACCGCAGCC---
—————— TTCAACTCCACCCGGGACTTTCTGTTTCGGAATCGGGGCTTCGGAGATGCCACT-~--AGTGC
A---CAGCACAGTCTCTTCGCTTCCGCAGCG-—=—=——- GGAAGTTTCGCG---GGACCACATGGACACT
CTGATGCTGCG---GGACACCTGCTCTTTCCGGGACTTCACGAGCAAGCCGCATCGCAC—===—-- GCA
ACTTCCAACGTAGTCAAC---AGTCAGATGCGTCTG---GGCTTT---TCGGGGGATATGTACGGCAG
AGCAGAT-----—- CAGTACGGCCATGTAACGAGCCCGAGG-=-=—=-— TCAGAG---CACTACGCCTCGA
CCCAACTGCACGGGTATGGCCCC---ATGAACATGAACATGGCTGCC—===—- CACCAC---GGC---
GCCGGGGCCTTCTTCCGTTATATGAGACAGCCCATCAAGCAAGAACTCATCTGCAAGTGGATCGAACC
CGAGCAGCTCTCCAATCCCAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCATGAGCTCGTGACCC
ATCTAACGGTGGAGCATGTCGGGGGTCCCGAGCAGTCGAATCATATTTGTTTTTGGGAAGAGTGTGGG
AGGGAAGGGAAGCCTTTCAAAGCGAAATACAAACTTGTAAATCATATCCGTGTGCATACTGGAGAANN
NGTAGGGACAGCACTTAGCCTCCTTATTCGAGCAGAACTAAGCCAACCAGGAGCACTTCTGGGGGACG
ATCAAATTTATAACGTAATCGTTACTGCTCACGCATTCGTAATAATCTTTTTCATGGTAATGCCCATT
CTAATCGGTGGGTTCGGGAATTGACTAGTTCCTCTTATACTAGGGGCCCCAGACATGGCATTCCCCCG
AATGAACAATATGAGCTTTTGACTCCTTCCCCCTTCTTTCCTTCTCCTCTTAGCATCATCTGGTGTTG
AAGCAGGGGCCGGGACAGGATGAACAGTCTACCCCCCTCTAGCAGGAAACCTCGCCCACGCCGGAGCG
TCAGTGGATTTAACAATCTTCTCTCTCCACTTGGCAGGGATTTCATCGATCCTAGGTGCCATTAATTT
CATTACTACCATCATTAATATGAAACCACCTGCTATTTCACAATACCAGACACCTCTATTTGTCTGAG
CTGTATTAATCACGGCAGTACTTTTACTTCTTTCACTACCCGTTCTAGCTGCTGGGATTACTATGCTT
CTTACAGACCGAAACCTAAATACTACTTTCTTTGACCCAGCAGGGGGAGGAGACCCAATTCTTTATCA
ACACCTATTCTGATTCTTCGGGCACCCCGAAGTATACATTCTTATTCTTCCCGGATTCGGGATGATTT
CCCACATTGTAGCTTACTACGCCGGTAAAAAAGAACCTTTCGGATATATGGGTATGGTCTGAGCCATG
ATGGCTATCGGACTACTAGGGTTCATTGTATGAGCCCACCACATGTTCACAGTAGGTATGGACGTAGA
TACTCGAGCATAC
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NNNAAGAGGGTCATCCAATACTTTGCGAGCATCGCGGCTGCG---GGGGGTGCTCCAAGCAAGAAAGA
CGCCAATGAGGGCACACTGGAGGATCAAATCATCCAGGCCAACCCTGCGCTGGAGGCATTTGGAAATG
CCAAAACATTGAGAAATGACAACTCCTCTCGCTTTGGGAAATTCATCCGTATTCATTTTGGAACAAGT
GGAAAACTGTCCTCTGCCGACATTGAGACTTATCTGCAGGAAAAATCCAGGGTGACCTTTCAGCTTAA
GGCTAAGAGGAACTATCACATCTTCTACCAGATCTTGTCCAATGAAAAGCCAGAGCTGTTGGACATGT
TGCTGGTCACCAACAACCCCTATGATTATTCCTACATCTCCCAAGGAGAAATCTCTGTTGCTTCCATC
AATGACAACGAGGAGCTGATCGCAACAGACAGTGCCTTCGATGTCCTAGGTTTCACCGCAGAGGAGAA
GATGGGTGTCTACAAGCTGACTGGAGCCATAATGCACCATGGCAACATGAAGTTCAAGCAGAAACAGA
GAGAAGAGCAGGCTGAGCCAGACAGCACAGAAGCCGCAGACAAGTCTGCTTACCTGATGGGATTAAAC
TCTGCAGATCTTCTCAAAGGGCTCTGTCACCCGAGGGTCAAGGTAGGCAATGAATATGTCACCAAAGG
TCAGAATGTAGATCANNNNNNNNNNAAGGCCGTTCGGTTCTCCTTCACCATCATGTCGGTG--—-==——
————————————————————————————————————————— GTGGTCATCTTCCACGAGATGAAGCCC
AACTCAGAACTCTCCTGCAAGCCGCTGTGCCTGATGTTTGTGGACGAGTCGGACCACGAGACACTCAC
AGCCATCCTGGGCCCAGTGGTGGCTGAGCGTAACGCCATGCAGGAGAGCCGCCTCATCCTGTCACTAG
GTGGCCTGCCACGCTCTTTCCGCTTCCACTTCCGCAGTTCGGGCTACGACGAGAAGATGGTGCGGGAA
ATGGAGGGGCTGGAGGCGTCCGGCTCCACTTACATCTGCACACTGTGTGATTCCACGCGTGCCGAGGC
TTCGCACAACATGGTGTTGCATGCCATCACACGCAGCCATCAGGAAAACCTTGAGCGTTACGAACTTT
GGCGCACCAACCCCTTCGCCGAGTCGGCTGACGAGCTGCGCGACCGCGTCAAGGGTGTCTCTGCCAAG
CCCTTCATGGAAACGCAGCCCACTCTGGATGCTCTGCATTGCGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAAGACGAGATCGGCGAGATGCAT-—=——- GCACGTGGTGCCGACTCCGCACCCAGCC
GCGAGGAACGCCGCCGTTGGCGTGCGGCCCTCGACAAACAGCTACGCAAGAAGCTAAAGCTAAAACCG
GTGATGCGCATGAACGGTAACTACGCACGACGACTGATGACGGATGAAGCGGTGGAGGTTGTGTGCGA
GTTGGTACGCTCGGAAGAACGCCAACAGGCACTGCGTGAGCTCATGGCGCTCTACCTGCAGATGAAGG
GCGAAGTAACGGACAGAGAGGTAGCTTTAGGGATCAATCCCTTCGCCGATGGAATGGGTGCTTTCAAA
ATCAACCACAGCTCG=======————=— CATGAT--——-- CTTGGT---TCG-—=——~ GGG---CAAAC
GGCGTTTTCC---TCACAGGCGCCT---GGC---TAC—-==—————=——— GCGGCAGCTGCTCTTGGA-
——————————— CACCACCACCATCCCACC===---CATGTCAGCTCC---TACTCCACGGCCGCT---
—————— TTCAACTCTACCCGGGACTTTCTGTTTCGGAATCGAGGGTTCGGAGATGCCACT---AGCGC
G---CAGCACAGTCTGTTTGCTTCCGCTGCA-————- GGAAGTTTCGCA---GGGCCACATGGACACT
CTGATGCTGCG---GGACACCTGCTCTTCCCGGGACTTCACGAGCAAGCGGCTTCCCAC—===—-= GCG
TCTTCAAACGTAGTGAAC---AGTCAAATGCGCCTG---GGCTTT---TCTGGGGACATGTACGGGAG
GGCCGAG—-=-=---- CAATATGGCCATGTAACAAGCCCGAGG-=—==—-- TCTGAG---CACTATGCCTCTA
CCCAACTGCATGGGTACGGCCCC---ATGAACATGAATATGGCTGCT—=-———- CATCAC---GGC---
GCTGGGGCCTTCTTCCGTTATATGAGGCAACCTATCAAACAAGAACTAATCTGCAAGTGGGTCGAGCC
GGAGCAGTTGACGAATCCGAAAAAGTCATGTAACAAAACTTTTAGCACGATGCACGAGCTCGTAACTC
ATCTCACGGTGGAGCACGTCGGGGGTCCAGAACAATCGAATCATATTTGTTTTTGGGAAGAGTGCGCC
CGTGAAGGGAAACCTTTCAAAGCGAAATACAAACTTGTAAATCACATCCGAGTGCATACTGGAGAANN
NGTAGGGACTGCCCTAAGCCTCCTAATTCGAGCAGAATTAAGCCAACCTGGAGCACTTCTTGGAGATG
ACCAGATCTACAATGTTATCGTTACAGCACATGCCTTCGTAATGATTTTCTTCATAGTAATGCCAATC
CTGATTGGAGGATTTGGAAACTGGCTTGTCCCTTTAATGATCGGGGCACCCGACATGGCATTTCCCCG
AATAAATAATATGAGCTTTTGACTCCTGCCCCCCTCTTTCCTTCTTCTTCTGGCCTCCTCGGGGGTAG
AAGCCGGGGCGGGGACAGGATGAACAGTATACCCCCCTTTGTCAGGTAATCTAGCCCACGCCGGAGCA
TCCGTCGATCTAACTATTTTTTCACTACATCTTGCAGGTATCTCATCTATTCTCGGGGCAATCAATTT
TATTACTACAATTATTAACATGAAACCCCCTGCAATCTCACAGTACCAGACACCCCTGTTTGTCTGAT
CAGTTCTAGTAACTGCCGTCCTCCTTCTCCTGTCCCTTCCAGTTCTGGCCGCCGGAATTACTATGCTA
CTTACAGACCGAAACCTTAACACAACTTTCTTTGACCCAGCAGGTGGAGGAGACCCAATTCTGTACCA
ACACCTATTCTGGTTCTTTGGTCACCCAGAAGTCTATATTCTAATTCTCCCAGGTTTCGGAATGATTT
CTCACATTGTGGCCTACTACGCCGGGAAAAAAGAGCCTTTCGGTTACATGGGAATGGTCTGAGCAATA
ATGGCCATCGGTCTACTAGGCTTCATCGTCTGAGCCCACCACATGTTTACTGTAGGAATAGATGTGGA
CACCCGAGCCTAC
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ACCAAGAGGGTCATCCAATACTTCGCGAGCATTGCGGCTGCA---GGGGGTGCTCCAAGCAAGAAAGA
TGCCAATAAGGGCACACTGGAGGATCAAATCATCCAGGCCAACCCTGCGCTGGAGGCATTTGGGAATG
CCAAAACATTGAGAAATGACAACTCCTCTCGCTTTGGGAAATTCATCCGTATTCATTTTGGAACGAGT
GGAAAACTGTCCTCTGCCGACATTGAGACTTATCTTCTGGAAAAATCCAGGGTGACCTTTCAGCTTAA
GGCTGAGAGGAACTATCACATCTTCTACCAGATCTTGTCCAATGAAAAGCCAGAGCTGTTGGACATGT
TGCTGGTCACCAACAACCCCTATGATTATTCCTACATCTCCCAAGGAGAGATCTCTGTTGCTTCCATC
AATGACAACGAGGAGCTGATCGCAACAGACAGTGCCTTCGATGTCCTAGGTTTCACCGCAGAGGAGAA
GATGGGTGTCTACAAGCTGACTGGAGCCATAATGCACCATGGCAACATGAAGTTCAAGCAGAAACAGA
GAGAAGAGCAGGCTGAGCCAGACGGCACAGAAGCCGCAGACAAGTCTGCTTACCTGATGGGATTAAAC
TCTGCAGATCTTCTCAAAGGGCTCTGCCACCCGAGGGTCAAGGTAGGCAATGAGTATGTCACCAAAGG
TCAGAATGTAGATCAAGTATATTATAAGGCCGTTCGGTTCTCCTTCACCATCATGTCGGTGTCGGCTC
AGGTGGAGGCTGAGGACGGTGAGGGATCCACTGCCGCCCCAGTGGTCATCTTCCACGAGATGAAGCCC
AACTCAGAACTCTCCTGCAAGCCGCTGTGCCTGATGTTCGTGGACGAGTCGGACCACGAGACGCTCAC
AGCCATCTTGGGTCCCGTGGTGGCTGAGCGTAACGCCATGCAGGAGAGCCGCCTCATCCTGTCACTTG
GTGGCCTGCCACGCTCTTTCCGCTTCCACTTCCGCAGTACGGGCTACGACGAGAAGATGGTGCGGGAA
ATGGAGGGGCTGGAGGCGTCTGGCTCCACTTACATCTGCACACTGTGTGATTCCACGCGTGCTGAGGC
TTCGCACAACATGGTGTTGCATGCCATCACACGCAGCCATCAGGAAAACCTCGAGCGTTACGAACTTT
GGCGCACCAACCCCTTCGCCGAGTCGGCTGACGAGCTGCGCGACCGTGTCAAGGGTGTCTCTGCCAAG
CCCTTCATGGAAACGCAGCCCACTCTGGATGCTCTGCACTGCGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGATGAGATCGGTGAGATGCAC-—=——- GCACGTGGTGCCGACTCCGCACCCAGCC
GCGAGGAACGTCGCCGTTGGCGTGCGGCCCTCGACAAACAGCTACGCAAGAAGCTAAAGCTAAAACCG
GTGATGCGCATGAACGGTAACTACGCGCGACGACTCATGACGGACGAAGCGGTGGAGGTTGTGTGCGA
GCTGGTACGCTCGGAAGAACGCCAACAGGCACTGCGTGAGCTCATGGCGCTCTACCTGCAGATGAAGG
GCGAAGTAACGGACAGAGAGGTAGCTTTAGGGATCAATCCCTTCGCCGATGGAATGGGTGCTTTCAAA
ATCAACCATAGCTCG-======————— CATGAT-—=-—- CTTGGT---TCG-—=——~ GGG---CAAAC
GGCGTTTTCC---TCGCAGGCGCCT---GGC---TAC—-=———————=——— GCGGCAGCTGCTCTTGGA-
——————————— CACCACCACCATCCCACC===---CATGTCAGCTCC---TACTCCACGGCCGCT---
—————— TTCAACTCTACCCGGGACTTTCTGTTTCGGAATCGAGGGTTCGGAGATGCCACT---AGCGC
G---CAGCACAGTCTGTTTGCTTCCGCTGCA-————- GGAAGTTTCGCA---GGGCCACATGGACACT
CTGATGCTGCG---GGACACCTGCTCTTCCCTGGACTTCACGAGCAAGCGGCTTCCCAC—===—- GCG
TCTTCAAACGTAGTGAAC---AGTCAAATGCGCCTG---GGCTTT---TCTGGGGACATGTACGGGAG
GGCCGAG—-=-=---- CAATATGGCCATGTAACAAGCCCGAGG-=—==—-- TCTGAG---CACTATGCCTCTA
CCCAACTGCATGGGTACGGCCCC---ATGAACATGAATATGGCTGCT—=-———- CATCAC---GGC---
GCTGGGGCCTTCTTCCGTTATATGAGGCAACCTATCAAACAAGAACTAATCTGCAAGTGGGTCGAGCC
GGAGCAGTTGACGAATCCGAAAAAGTCATGTAACAAAACTTTTAGCACGATGCACGAGCTCGTAACTC
ATCTCACGGTGGAGCACGTCGGGGGTCCAGAACAATCGAATCATATTTGTTTTTGGGAAGAGTGCGCC
CGTGAAGGGAAACCTTTCAAAGCGAAATACAAACTTGTAAATCACATCCGAGTGCATACTGGAGAAAT
AGTAGGGACCGCCCTAAGCCTCCTAATTCGAGCAGAATTAAGCCAACCTGGGGCGCTTCTTGGAGACG
ACCAGATCTACAATGTTATCGTTACGGCACATGCCTTCGTAATGATTTTCTTCATAGTAATACCAATC
CTGATTGGAGGATTTGGAAACTGGCTCGTCCCCCTAATGATCGGAGCACCCGATATGGCATTCCCACG
AATGAATAATATGAGCTTTTGACTCCTGCCGCCTTCTTTCCTTCTTCTTCTAGCTTCCTCAGGGGTGG
AAGCCGGAGCAGGGACAGGATGAACAGTGTACCCCCCTCTATCGGGCAATCTGGCTCACGCCGGAGCA
TCCGTAGACCTGACTATTTTTTCACTTCATCTTGCGGGTATCTCATCAATTCTTGGGGCAATTAATTT
TATTACCACAATTATTAACATGAAGCCCCCCGCAATCTCACAATACCAGACGCCCCTATTTGTCTGAT
CTGTCCTTGTGACTGCCGTCCTCCTTCTCCTCTCTCTCCCAGTTCTGGCCGCCGGAATTACTATACTA
CTTACGGACCGAAATCTAAACACAACTTTCTTTGACCCCGCAGGTGGAGGAGACCCCATCCTGTACCA
GCACCTATTCTGATTCTTTGGTCACCCAGAAGTCTATATTCTTATTCTCCCAGGCTTCGGAATGATTT
CTCACATCGTAGCCTACTACGCCGGGAAAAAAGAACCTTTTGGTTACATAGGAATGGTCTGAGCAATA
ATGGCCATCGGGCTGCTAGGCTTCATCGTTTGAGCCCACCACATGTTTACGGTGGGGATGGATGTAGA
CACCCGAGCTTAC

96



Chanos chanos

ACCAAAAGAGTCATCCAATACTTTGCAAGTATTGCAGCGGCT-—=——~ GGTGGAGGTAACAAGAAGGA
TTCTAATAAGGGGACCCTGGAAGATCAGATTATCCAGGCTAATCCTGCACTGGAGGCTTTCGGCAATG
CCAAAACGTTGAGAAATGACAATTCCTCTCGCTTTGGGAAGTTCATTCGCATTCATTTCGGGACAAGT
GGCAAACTGTCTTCTGCAGACATAGAAACATACTTGCTTGAAAAATCTCGGGTAACATTTCAGCTTAA
RGCGGAGAGGAACTATCACATCTTCTATCAGATATTATCCAATGAAAAGCCAGAGTTACTGGACATGC
TGCTGATTACCAATAACCCTTATGATTACGCATACATCTCCCAAGGAGAAGTAACTGTTGCTTCCATC
AATGATAACGAAGAGCTTGTTGCAACAGACAGTGCCTTTGATGTGCTTGGCTTTACTTCAGATGAAAA
GGTAGGGGTCTATAAGTTGACTGGTGCAATAATGCACTACGGCAACATGAAGTTTAAGCAGAAGCAGC
GTGAGGAGCAGGCAGAGCCTGATGGAACAGAGTCTGCTGACAAGTCAGCATACCTGATGGGGCTGAAT
TCTGCAGATCTTCTAAAGGGACTCTGCCACCCCAGGGTAAAAGTGGGAAATGAGTACGTCACAAAAGG
TCAGAGCGTCNNNNNNNNNNNNNNNAAAGCAGTGAGGTTCTCCTTTACAGTGATGTCTATCTCTGTCC
AAGCTGAGGGTGAAGATGAAGCA-————————————————— GTCACCATCTACCAAGAGCTGAAGCCC
AACTCTGAACTTTCCTGCAGGCCTCTATGCCTCATGTTTGTTGATGAGTCAGACCATGAGACCCTCAC
TGCAATTCTGGGTCCTGTGGTGGCTGAACGCAAAGCCATGCAAGAGAGTCGCCTCATTCTGTCAATTG
GAGGGATGCTTCGCTCCTTCCGCTTTCACTTCCGAGGCACAGGATATGATGAGAAGATGGTACGGGAG
CTGGAGGGCCTGGAAGCCTCAGGCTCCACTTATATCTGTACCCTCTGCGACTCCACTCGGGCTGAGGC
CTCACACAACATGGTGCTGCACTCCATCACCCGGAGCCATGAGGAGAACCTTGAACGCTATGAGATCT
GGAGGACCAATCCATTTTCAGAGTCTGTTGAAGAGCTCAGAGATCGGGTCAAAGGTGTTTCTGCCAAG
CCCTTTATGGAGACCCAGCCGACCTTAGACGCCCTTCACTGTGACATTGGCAATGCCACTGAGTTCTA
CAAGATATTCCAGGATGAGATCGGCGAGATGTAC-—====—==—————— CTGAAGAACTCCCCAGCAC
GGGAAGAGAGACGTCGTTGGCGCTCTGCCCTAGACAAACAGCTGAGGAAGAAGATGAAGCTCAAGCCA
GTCATGCGGATGAATGGAAACTACGCTCGTCGCCTGATGACCCGGGAGGCGGTGGAGGCCGTTTGCGA
GCTTGTGCCATCACAGGAACGTCGTGAAGCCTTGAGGGAGCTCATGGAGCTATACCTTCANATGAAGG
GCGAAGTTACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCCGACGGCATGGGCGCCTTCAAA
ATTAACCACAGCTCT--=—====————— CACGAT--——-- CTTGGC---TCT=-=———- GGG---CAAAC
GGCGTTTTCC---TCGCAAGCACCC---GGC-=-TAT-—————=————— GCAGCTGCTGCCCTGGGA-
——————————— CATCATCATCACCCCACT------CATGTCAGCTCC---TACTCCACCGCGGCT---
—————— TTCAATTCTACTCGGGACTTTCTTTTTCGGAATCGGGGCTTCGGAGACGCTACC---ACAGC
A---CAGCACAGTCTTTTCGCCTCAGCCGCG-=-=—=-— GGAAGTTTTGCA---GGGCCACATGGACATT
CTGATGCCGCA---GGACACCTGCTCTTCCCAGGACTGCACGAGCAAGCAGCGACGCAC—====-=- GCG
TCCTCGAACGTAGTGAAC---AGCCAAATGCGCCTG---GGGTTT---TCAGGGGACATGTATGGCAG
AGCTGAG-=-=--—- CAATACGGTCACGTTACGAGCCCCAGG-=-=—=-- TCCGAG---CATTATGCCTCCA
CTCAGTTGCATGGCTATGGCCCC---ATGAACATGAATATGGCTGCC-—=——~ CATCAC---GGT---
GCTGGGGCCTTCTTTCGTTATATGAGACAACCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAACC
GGAGCAACTGACAAATCCGAAAAAGTCGTGCAACAAAACTTTCAGCACCATGCATGAACTGGTGACCC
ACATCACAGTGGAACATGTTGGGGGACCAGAACAATCGAATCACATTTGTTTTTGGGAAGAGTGTTCG
CGAGAAGGAAAGCCATTTAAAGCCAAGTACAAACTTGTAAATCATATCAGAGTGCACACCGGAGAAAT
GGTTGGAACAGCACTAAGCCTCTTAATTCGAGCAGAGCTTAGCCAACCAGGATCTCTTCTGGGCGATG
ATCAAATCTATAACGTCATCGTCACAGCGCACGCTTTTGTAATAATCTTCTTTATAGTAATGCCTATC
CTCATTGGAGGGTTCGGGAACTGACTTGTCCCACTAATGATCGGGGCCCCAGACATGGCATTCCCTCG
AATGAACAACATAAGCTTCTGGCTTCTTCCACCTTCGTTCCTTCTCCTCCTAGCATCGTCTGGAGTTG
AAGCCGGAGCCGGAACAGGATGAACAGTCTACCCCCCACTAGCCGGAAATCTTGCTCACGCAGGAGCC
TCCGTGGACTTAACAATTTTCTCTCTTCACCTAGCAGGGGTCTCTTCAATTCTTGGAGCAATTAATTT
CATTACTACTATTATTAACATGAAACCCCCAGCCATCTCCCAATATCAAACACCTCTATTTGTTTGAG
CCGTTCTCGTTACAGCCGTGCTTCTCCTTCTATCTCTTCCAGTGCTAGCCGCTGGAATTACGATGCTC
CTGACAGATCGAAACCTTAATACAACATTCTTCGACCCGGCTGGAGGAGGAGACCCAATTCTGTACCA
ACACCTGTTCTGATTCTTTGGCCACCCAGAAGTCTACATCCTTATTCTTCCAGGGTTCGGGATGATTT
CACACATCGTCGCCTACTACGCCGGGAAAAAAGAACCATTCGGATACATAGGAATGGTCTGGGCCATG
ATGGCAATCGGCCTCCTAGGCTTCATTGTCTGAGCCCACCACATGTTCACAGTTGGGATGGACGTAGA
CACCCGTGCATAC
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Gonorhynchus greyi

ACCAAGAGAGTCATCCAGTACTTTGCAAGTATTGCAGCCGCT-—=——~ AGTGGGGTTGGAAAGAAGGA
TACCAGTAAGGGAACCCTGGAGGATCAAATTATCCAGGCTAACCCTGCCCTGGAGGCCTTCGGAAATG
CTAAAACGGTGAGAAATGACAATTCCTCTCGCTTTGGAAAGTTCATACGTATTCATTTTGGCACAAGT
GGTAAATTGGCTTCTGCTGACATAGAGACCTACCTGCTTGAAAAATCTCGAGTAACTTTTCAGCTCAA
AGCAGAGAGGAATTACCACATCTTTTTTCAGATTCTGTCCAATGAAAAGCCAGAGTTGCTAGACATGA
TGTTGGTTACGAATAATCCTTATGATTACTCCTACATCTCCCAAGGAGAAGTTACTGTTCAATCCATC
AATGACAATGAAGAGCTATTAGCTACAGACAGTGCTTTTGATGTACTTGGCTTTACCTTGGAAGAAAA
AATGGCGGTCTACAAGTTGACAGGTGCAATAATGCATTATGGCAACATGAAGTTTAAGCAGAAGCAGC
GGGAGGAGCAAGCAGAACCAGATGGTACAGAGTCTGCCGACAAGTCAGCTTACCTAATGGGGCTAAAC
TCTGCAGATCTTGTAAAGGGACTCTGCCACCCGAGGGTCAAGGTCGGCAATGAATATGTCACAAAAGG
GCAGAGTGTGGATCAAGTCTACTACAAAGCAGTGAGGTTCTCGTTCACGGTGATGTCCATCTCTGTTC
ATGCAGAAGGTAAGGAGGAAGCC-=—====————— - —— GTCACCATCTTCCAGGAGCGAAAGCCC
AACTCCGAGCTKTCCTGCAGGCCTYTATGTCTGATGTTTGTYGAYGAGTCAGACCATGAGACGCTCAC
GGCCATCCTGGGCCCTGTGGTGGCTGAACGGAGAGCCATGAAAGAGAGCCGGCTGATCTTGTCTGTGG
GGGGCTTGGAACGTTCCTTCAGGTTTCAGTTCCGGGGCTCAGGCTATGACGAAAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCYTCAGGGTCCACCTACGTCTGCACCTTGTGCGACTCCACCCGAGCTGAGGC
TTCCAAGAACATGGTGCTGCACTCCATCACCCGAAACCATGACGAGAACCTTGAGCGCTACGAAGTGT
GGAGGACCAACCCTTACTCTGAGTCTATTGAGGAGCTCAGAGACAGGGTCAAGGGTGTYTCAGCCAAG
CCCTTCATGGAGACCCAGGCCACAATGGACGCTCTGCACTGYGACATCGGCAAYGCCACRGAGTTTTA
CAAGATCTTCCAAGATGAGATCGGAGARGTCTAT-—=====—==—————— CTGAGGAGCAACCCGAGCA
GGGAAGAGCGACGTCGCTGGCGCTCTGCCCTGGACAAGCAGCTGAGGCAGAAGATGAAGCTCAAGCCA
GTGATGCGGATGAATGGAAATTACGCCAGGCGACTGATGACCCAAGAGGCAGTAGATGTAGTCTGTGA
ATTGGTGCCATCAGAGGAACGGCAGCAGGCCCTCCGGGAGCTGGTGGAGCTCTACCTCCAGATGAAGN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATAAATCCGTTCGCCGACGGCATGGGCGCCTTCAAA
ATAAACCACAGCTCT-========——=— CACGAC-==——- CTAGGC---TCT=-==--- GGA---CAAAC
AGCATTTTCC---TCGCAAGCTCCC---GGC---TAT-——====————=— GCTGCCGCTGCGCTGGGA-
——————————— CACCATCACCACCCGACT------CATGTCAGCTCA---TACTCCACAGCGGCT---
—————— TTCAATTCTACCCGGGACTTTCTCTTTCGGAATCGGGGCTTTGGTGACGCTACC---AGTGC
T---CAGCACAGTCTCTTCGCCTCAGCCGCG====-- GGAAGTTTCGCA---GGGCCACATGGACACT
CTGATGCCGCA---GGACACCTGCTCTTCCCGGGACTGCACGAGCAAGCGGCAACGCAC—====-= GCG
TCTTCGAACGTAGTTAAC---AGCCAAATGCGGCTT---GGCTTT---TCGGGTGACATGTACGGAAG
AGCTGAC-——=—-—- CAATACGGCCATGTTACGAGCCCCAGG-=-=—=-- TCCGAG---CATTATGCCTCCA
CACAGTTGCATGGCTATGGCCCC---ATGAACATGAATATGGCTGCC——=——~ CATCAC---GGT---
GCAGGGGCCTTCTTTCGTTACATGAGGCAGCCGATTAAACAAGAACTCATCTGCAAGTGGATCGAACC
TGAGCAGCTGACAAATCCGAAAAAGTCTTGCAACAAAACATTCAGCACGATGCACGAGCTGGTGACCC
ACCTCACAGTGGAACATGTCGGGGGACCAGAGCAGTCGAATCACGTTTGTTTTTGGGAAGAGTGTTCA
AGAGAAGGAAAACCGTTCAAAGCAAAGTACAAACTTGTAAATCATATCAGAGTACACACCGGAGAGAT
AGTCGGCACAGCTCTAAGCCTCTTAATCCGGGCCGAGCTAAGCCAACCAGGCTCCCTATTAGGCGATG
ACCAAATCTATAACGTCATTGTCACGGCACACGCCTTCGTTATGATCTTCTTTATAGTGATACCCATT
CTAATTGGGGGTTTCGGGAATTGACTAATTCCCCTCATGATTGGGGCCCCAGACATGGCCTTCCCTCG
AATGAATAACATGAGTTTCTGACTACTTCCCCCCTCTTTCCTTCTTCTTTTAGCCTCCTCGGGGGTCG
AAGCCGGGGCAGGGACCGGGTGAACTGTCTACCCACCCCTAGCCGGCAACCTCGCTCACGCAGGGGLCC
TCGGTAGACCTAACTATTTTCTCCCTCCACCTCGCGGGTGTATCCTCTATTCTAGGGGCTATTAACTT
CATCACAACTATCATCAACATGAAACCTCCGGCTATTTCCCAATACCAAACTCCGCTATTCGTATGGG
CGGTTCTAATTACGGCCGTGCTACTTCTTCTGTCCCTTCCAGTACTAGCTGCCGGCATTACCATACTT
CTTACGGATCGAAATCTGAACACTACCTTCTTCGACCCAGCGGGGGGAGGAGATCCCATCCTCTACCA
ACACTTGTTTTGATTCTTCGGGCACCCCGAAGTTTATATTCTAATTCTACCCGGCTTTGGGATGATCT
CCCACATCGTTGCTTACTACTCAGGTAAAAAAGAGCCGTTCGGCTACATGGGCATGGTCTGGGCTATG
ATGGCAATTGGCCTTCTAGGCTTCATTGTCTGAGCCCACCACATGTTTACAGTTGGAATGGACGTCGA
CACCCGGGCCTAC
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Pimephales promelas

ACCAAGAGGGTCATCCAGTATTTTGCAAGCATTGCTGCCGCT---GGTGGAGCGACTGGAAAGAAAGA
CTCTAGCAAGGGGACCCTGGAAGATCAGATTATTCAGGCTAATCCTGCACTGGAGGCTTTTGGCAATG
CTAAAACAGTCCGAAATGACAACTCATCTCGCTTTGGGAAATTCATCCGCATTCATTTCGGGACAAGC
GGTAAACTCGCTTCGGCWGACGTCGAAACATACCTGCTGGAGAAGTCTCGGGTGACCTTTCAGCTGAA
GTCCGAGAGGAACTACCAYATTTTCTTCCAAATCCTGTCCAATGAAAAGCCTGAACTGCTGGACATGC
TGTTGATAACTAATAATCCATATGACTACTCTTACATCTCCCAAGGAGAAGTAACCGTCGCATCCATC
AATGACAACGAGGAGTTGATTGCTACTGACCAGGCGTTTGATGTCCTTGGCTTCACATCTGAAGAAAA
GATGGGCGTCTACAAGCTGACAGGTGCTATCATGCACTATGGCAATCTGAAATTCAAGCAGAAACAGC
GTGAAGAGCAGGCAGAGCCTGAYGGTACTGAAGATGCAGATAAGGCAGCTTATCTAATGGGGCTGAAC
TCTGCTGACCTTCTCAAAGGAGTCTGCCATCCAAGGGTCAAGGTGGGCAATGAGTATGTTACTAAAGG
ACAGAGCGTGGACCAAGTCTACTACAAGGCAGTGAGGTTTTCCTTCACAATCATGTCCGTCTCCATCC
GAGTTGAGGGTGAGGATGATGGC——=———=———————————— ATCACCATCTTCCAAGAACCAAAGCCA
AACTCTGAGCTCTCTTGTAGACCTTTGTGCCTCATGTTTGTGGATGAGTCCGACCACGAGACCCTGAC
GGCGATCTTGGGACCCGTGGTAGCAGAGCGGAAAGCCATGATGGAAAGTCGACTCATCATATCTGTCG
GTGGCCTGCTACGCTCGTTTAGATTCTTCTTCCGGGGTACCGGCTACGATGAGAAGATGGTTCGTGAA
ATGGAAGGACTAGAAGCATCAGGCTCCACTTACGTATGCACACTCTGCGACTCAACCCGAGCTGAAGC
CTCTCAAAACATGGTGCTTCATTCCGTCACACGTAGCCACGATGAAAATCTCGAGCGCTACGAGATCT
GGAGGAAAAATCCTTTCTCGGAGTCCGCCGATGAACTCCGCGACCGGGTCAAAGGGGTTTCCGCGAAG
CCTTTCATGGAGACCCTGCCTACTTTGGATGCCCTCCACTGCGACATTGGCAATGCGACTGAATTCTA
CAAGATCTTTCAGGATGAGATCGGCGAAGTCTAC-—=======—————— CAGAGGAGCAATCCGAGTC
GTGAGGAACGCCGTCGTTGGCGGTCAACTCTGGACAAACAGCTAAGGAACAAACTGAAGCTCAAGCCT
GTGATGAGGATGAACGGGAACTATGCGCGCCGGCTGATGACACGTGAGGCCGTGGAGGTGGTCTGTGA
GTTGGTTCCTTCGGAGGAACGACGTGAGGCACTCAAGAGACTGATGGACCTCTACGTCCAGATGAAGG
GCGAAGTTACAGACAGAGAAGTGGCTTTGGGTATCAATCCGTTCGCCGACGGTATGGGCGCTTTTAAA
ATCAACCACAGCTCC—======————=— CACGAT--——-- CTTGGC---TCT-==——~ GGC---CAAAC
GGCGTTTTCC---TCGCAAGCCCCC---GGT---TAC—==—————- GCCGCCGCCGCTGCCCTGGGA-
——————————— CACCATCATCACCCCACT------CATGTCAGCTCG---TACTCCACCGCCGCC---
—————— TTCAACTCCACTCGGGACTTTCTCTTTCGCAATCGGGGGTTCGGAGACGCCACG---AGTGC
G---CAGCACAGTCTCTTCGCCTCCGCCGCT——=——- GGAAGTTTCGCC---GGGCCACATGGACACT
CTGACGCCGCT---GGGCACCTGCTCTTCCCGGGACTGCACGAGCAAGCGGCCACGCAC—====-= GCG
TCCTCCAACGTGGTGAAC---AGTCAGATGCGCCTG---GGCTTT---TCCGGGGACATGTACGGGAG
GGCCGAG—-=-=---- CAATATGGTCACGTCGCGAGTCCGAGG-———-- TCCGAG---CATTATGCGTCGA
CTCAGTTGCACGGCTATGGCCCC---ATGAACATGAACATGGCTGCT-—=——~ CATCAC---GGG---
GCAGGGGCCTTCTTTCGGTACATGAGACAGCCCATAAAGCAAGAGCTCATCTGCAAATGGGTCGAACC
GGAGCAGCTGACGAATCCGAAAAAGTCCTGCAACAAAACTTTCAGCACCATGCACGAGCTTGTGACCC
ACCTGACGGTGGAGCACGTTGGGGGACCAGAGCAGTCGAATCACATTTGCTTTTGGGAAGAGTGTCCC
CGGGAAGGGAAACCGTTTAAAGCAAAGTATAAACTTGTGAATCACATTAGAGTGCACACCGGGGAGAT
AGTGGGGACCGCTTTAAGCCTCCTAATTCGAGCTGAACTAAGTCAACCTGGCTCACTTCTAGGTGATG
ACCAGATCTACAATGTTATTGTTACTGCTCACGCCTTTGTAATAATCTTCTTTATAGTAATACCAATT
CTTATTGGTGGGTTTGGAAATTGACTTGTACCTCTAATAATCGGAGCACCTGACATGGCATTTCCACG
AATAAATAACATAAGCTTCTGACTTTTACCCCCGTCATTCCTACTCCTCCTAGCCTCTTCTGGAGTTG
AGGCCGGGGCCGGTACAGGGTGAACTGTTTATCCACCACTTGCAGGTAATCTTGCTCATGCAGGAGCC
TCAGTAGACCTCACAATTTTCTCTCTACACTTAGCAGGTGTATCATCAATTCTAGGGGCAGTTAATTT
TATTACTACAATTATTAACATAAAACCCCCAGCAATCTCTCAATATCAAACGCCCCTCTTCGTATGGG
CCGTACTTGTAACTGCTGTGCTTCTGCTCCTATCACTACCTGTTCTAGCTGCCGGAATTACTATACTT
CTCACCGATCGTAATTTAAATACTACATTCTTTGACCCTGCAGGAGGAGGTGACCCTATTTTATACCA
ACACTTGTTCTGATTCTTCGGCCATCCAGAAGTCTATATTCTTATTTTACCCGGGTTTGGAATTATTT
CACATGTCGTAGCCTACTATGCAGGTAAAAAAGAACCATTCGGCTACATAGGAATAGTTTGAGCTATG
ATGGCAATCGGTCTCCTAGGGTTTATTGTCTGAGCCCACCACATGTTTACTGTTGGAATAGACGTAGA
CACCCGTGCCTAC
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Catostomus commersoni

ACTAAGAGAGTCATCCAATATTTTGCCAGCATCGCCGCCGCT---GGTGGAGCTGCTGGAAAGAAAGA
CTCTAGCAAGGGAACCCTGGAGGATCAAATAATCCAGGCGAACCCTGCACTCGAGGCTTTTGGCAATG
CCAAAACGTTGAGAAACGACAACTCGTCTCGCTTTGGAAAATTCATCCGCATTCATTTTGGGACAAGY
GGTAAACTCGCCTCTGCTGATATTGAGACATACTTGTTAGAGAAGTCTCGTGTGACCTTCCAGCTAAA
ATCGGAGAGGAACTAYCACATCTTCTTCCAGATATTGTCCAATGAAAAGCCAGAACTACTGGACATGC
TGTTGATCACCAATAACCCATATGACTATTCGTACATCTCCCAAGGAGAAGTAACTGTTGCATCAATC
AATGACAACGAGGAGCTGATGGCTACTGATAAGGCCTTTGATGTACTCGGTTTCACTTTAGAAGAAAA
GATGGGAGTCTACAAGCTGACAGGTGCCATCATGCACTACGGCAATATGAAATTCAAACAGAAACAGC
GTGAAGAGCAGGCGGAGCCTGACGGTACGGAAAATGCAGATAAGGCCGCTTATCTAATGGGGTTGAAC
TCTGCCGACCTGCTCAAAGGACTCTGCCATCCAAGGGTCAAGGTAGGCAATGAGTACGTTACAAAAGG
ACAGAGTGTAGACCAAGTGTATNNNAAGGCAGTGAGGTTCTCCTTCACGGTCATGTCCATCTCCATCC
GAGCTGAAGGTGAGGAGGAGGCC——————————— - —— GTCACCATCTTTCAGGAGCAGAAGCCA
AACTCAGAGCTCTCCTGTAGGCCTTTGTGTCTCATGTTTGTGGATGAGTCAGACCACGAGACCCTCAC
AGCCATCTTGGGACCTGTGGTGGCAGAGCGGAAAGCCATGATGGAAAGTCGGCTAATTCTGTCTGTCG
GTGGTCTTCAACGCTCCTTTAGGTTCATCTTCCGAGGGACAGGCTATGATGAGAAGATGGTACGGGAA
ATGGAAGGCCTAGAAGCTTCTGGTTCCACTTACATATGTACCCTCTGCGACTCAACTCGAGCCGAAGC
TTCTAATAACATGGTGCTACATTCCATCACACGTAGCCACAATGAAAACCTTGAACGATACGAGATCT
GGAGAACAAATCCATTCTCTGAGTCTGCCGAAGAGCTCCGTGACCGGGTCAAGGGTGCATCCGCCAAG
CCTTTCTTGGAGACCCAGACCACCCTGGATGCCCTGCACTGTGACATTGGCAATGCGACTGAATTCTA
CAAGATCTTTCAGGATGAGATTGGCGAAGTCTAC-——====———————— CAGAAAAGCAACCCAAGTC
GAGAGGAGCGCCGTAGTTGGCGGTCAGCCCTGGACAAACAGCTGAGAAAGAAACTCAAACTCAAGCCT
GTGATGAGGATGAACGGAAACTTTGCCCGTCGATTGATGACACGTGAGGCCATTGAGGTCGTCTGTGA
GCTTGTTCCTTCCGAGGAACGTCGCGAGGCACTACAGAAGCTGATGGAACTCTACCTCCAGATGAAGG
GCGAAGTTACAGACAGAGAAGTGGCTCTGGGCATCAATCCGTTCGCCGATGGCATGGGCGCTTTTAAA
ATCAACCATGGCACC—=—===—=————=— CACGAT--——-- CTAGGC---TCT=-==--- GGG---CAGAC
GGCATTTTCC---TCGCAGGCGCCC---GGC---TAC—==—————- GCCGCCGCTGCTGCCCTAGGA-
——————————— CACCATCACCACCCCACT------CATGTCAGCTCT---TACTCCACCGCCGCC---
—————— TTCAACTCCACTCGGGACTTTCTCTTTCGGAACCGGGGCTTCGGAGACGCCACG---AGCGC
G---CAGCACGGTCTGTTCGCCTCCGCTGCG====—- GGAAGTTTCGCC---GGGCCACACGGACACT
CTGATGCCGCC---GGGCACCTGCTCTTTCCGGGACTGCACGAGCAAGCGGCCACGCAC—====-= GCC
TCCTCCAACGTGGTGAAC---AGTCAGATGCGCCTG---GGCTTT---TCCGGGGACATGTACAGCAG
GGCCGAG—-=-=---- CAATACGGCCACGTCGCGAGTCCCAGG-—==-- TCCGAA---CACTACGCCTCGT
CCCAGTTGCACGGCTATGGCCCC---ATGAACATG-—-——--- GCTGCC—==—-- CATCAC---GGG---
GCAGGGGCCTTCTTTCGGTACATGAGACAGCCTATAAAGCAAGAGCTCATCTGCAAATGGGTCGAACC
CGAGCAACTGTCAAATCCGAAAAAGTCCTGCAACAAAACTTTCAGCACCATGCACGAGCTCGTGACCC
ACCTGACGGTGGAGCACGTTGGGGGACCTGAGCAGTCGAATCACATTTGCTTTTGGGAAGAATGTCCC
CGGGAAGGAAAACCGTTTAAAGCAAAGTACAAACTTGTTAATCACATTCGAGTGCACACCGGAGAGAT
AGTAGGAACCGCATTGAGCCTTCTAATTCGAGCCGAATTAAGTCAACCTGGATCACTTCTTGGTGATG
ATCAAATTTATAATGTTATTGTTACCGCCCACGCCTTCGTTATAATTTTCTTTATAGTAATACCTATC
ATGATCGGCGGGTTTGGAAACTGACTTGTACCATTAATGATCGGAGCCCCTGATATAGCATTTCCCCG
GATAAATAACATAAGCTTCTGGCTTCTACCTCCCTCATTTCTCCTATTATTAGCCTCTTCTGGAGTTG
AGGCTGGAGCGGGAACAGGGTGAACAGTATATCCCCCACTTGCGGGTAATCTTGCCCACGCCGGAGCC
TCTGTAGACTTAACCATCTTTTCTCTTCACCTGGCAGGTGTTTCATCAATTCTTGGAGCAATTAACTT
TATTACCACAACAATTAACATAAAACCCCCAGCCATCTCTCAATATCAAACACCCCTGTTCGTGTGAG
CTGTACTTGTAACAGCTGTTCTCCTCCTCTTATCATTACCTGTCCTAGCCGCAGGAATTACTATGCTA
CTAACAGACCGAAATTTAAATACAACATTCTTTGACCCTGCGGGAGGAGGAGACCCAATCCTTTACCA
ACACTTATTTTGATTTTTCGGCCACCCAGAAGTATATATTCTTATTTTACCCGGATTTGGAATCATTT
CTCACGTCGTAGCCTATTATGCTGGTAAAAAAGAACCATTTGGATATATGGGTATGGTATGAGCTATA
ATGGCCATTGGCCTTTTAGGTTTTATTGTATGGGCTCATCACATGTTTACTGTCGGAATAGACGTAGA
CACTCGTGCCTAC
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Colossoma sp.

ACCAAGAGAGTTATCCAGTACTTTGCCAGCATTGCTGCAGTT-———————~ GCCGGAGCCAAGAGGGA
TACCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAACG
CCAAAACAYTGAGAAATGACAACTCGTCACGCTTTGGCAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGCTGTCCTCTGCAGACATAGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAA
GTCAGAGAGGAACTACCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTCTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AACGATTCTGAGGAGTTGATCGCCACTGACAGTGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGGGTCTACAAGTTGATAGGTGCAATCATGCATTACGGCAACATGAAGTTCAAGCAGAAGCAGC
GCGAGGAGCAGGCAGAGGCTGACGGCACCGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAAGGACTGTGCCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTAGACCAAGTCTACTACAGGGCGGTGAGGTTCTCTTTTACGGTGATGTCCATCACAGTTC
AAGCGGAAGGTGAGGAAGAAGCA-————————————————— GTCACAATCTTCCAGGAGCAAAAACCC
AACTCGGAGCTCTCTTGCAGGCCCCTGTGCCTGATGTTCGTGGATGAATCTGATCACGAGATGCTGAC
TGCCATCTTGGGTCCTGTAGTGGCAGAACGTAGAGCTATGAAGGAGAGCCGCCTCATTTTGTCCATAG
GTGGGCTTCTTCGTTCTTTTCGCTTTTACTTCCGAGGCACAGGCTACGATGAGAAGATGGTCAGAGAA
ATGGAAGGGTTGGAGGCTTCAGGCTCCACTTACATCTGCACCCTGTGTGACTCCACACGAGCTGAAGC
CTCTCAGAACATGGTGCTGCACTCTATCACTCGAAGCCATGAGGAAAACCTTGAGCGCTATGAGATTT
GGAGAACCAACCCTTTCTCTGAGTCTGCAGACGAACTGCGGGATCGAGTTAAAGGTGTCTCAGCTAAG
CCTTTTATGGAGACCCAGGCCACGCTGGATGCCTTGCACTGTGACATTGGCAATGCTACAGAGTTCTA
CAAGATATTCCAAGATGAGATCGGCGAAATGTAC-—=====———————— CTAAAAAACAATCCAACTC
GAGAGGAGCGCCGACGCTGGCGATCAGCCCTTGACAAGCAGCTGAGGAAGAAGATGAAGCTGAAGCCA
GTGATGAGGATGAATGGAAACTATGCCCGGCGGCTGATGACCCGTGAGGCCATGGAGGTGGTGTGTGA

GCTGGTTCCTTCAGAGGAGCGTCGCAAGGCATTGAGAGAGCTGATGGAGCTGTATCTCCAGATGAAG?
PP PP PR 222 PR 2222222222222 2220222222222 22222°2°2°22222°2°2°22222°2°2°?22°?2°?

AGTTGGAACGGCCCTCAGCCTCTTAATTCGAGCGGAGCTAAGCCAACCCGGATCCCTCTTAGGTGATG
ACCAGATCTATAATGTTATCGTTACTGCGCACGCCTTCGTAATAATTTTCTTTATAGTAATACCAATT
ATGATTGGAGGCTTCGGGAATTGATTAGTCCCCCTAATGATTGGCGCACCCGACATAGCATTCCCCCG
AATAAATAATATAAGCTTCTGACTCCTACCCCCGTCCTTCCTTCTCCTGCTAGCATCCTCAGGAATCG
AAGCCGGAGCAGGGACAGGCTGAACTGTATACCCCCCTCTTGCCGGTAACCTCGCACACGCGGGLCGLCC
TCTGTTGACTTAACTATCTTTTCACTCCATCTTGCTGGGGTTTCTTCCATCCTTGGGGCTATTAACTT
CATTACAACTATTATTAACATGAAGCCTCCAGCCATTTCACAGTATCAAACACCCCTATTCGTGTGAG
CAGTCCTAATCACTGCCGTTCTTCTTCTTCTCTCGCTACCAGTTCTGGCTGCTGGAATTACCATACTT
CTGACAGATCGAAACCTTAACACCACATTCTTTGACCCCGCAGGGGGAGGAGACCCAATTCTCTACCA
ACATTTATTCTGATTCTTTGGGCACCCTGAAGTTTACATTCTAATTTTACCAGGCTTTGGAATAATTT
CTCACATCGTAGCCTACTACTCAGGAAAAAAAGAACCTTTTGGCTATATGGGAATGGTTTGGGCTATA
ATAGCAATTGGCCTATTAGGCTTTATCGTATGGGCCCATCACATGTTTACAGTTGGAATGGACGTAGA
CACCCGAGCATAC
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Noturus gyrinus

ACCAAGAGAGTTATCCAGTATTTTGCAAGTATTGCAAGTGCTGGTGGAGCAAGTGCGGGTAAGAAAGA
TTCTAACAAAGGGACACTGGAAGATCAAATCATCCAGGCCAACCCTGCACTAGAGGCTTTTGGCAATG
CCAAAACAGTAAGAAATGACAACTCATCTCGTTTTGGAAAGTTCATTCGCATTCATTTTGGAACAAGT
GGTAAACTATCTTCAGCTGACATTGAAACATACCTGCTGGAAAAATCACGAGTGACCTTTCAGCTAAA
GGCAGAAAGAAACTATCACATCTTCTACCAGATACTGACCAATGCAAAGCCTGAGCTGTTGGATATGC
TGCTGATTACAAATAATCCATATGATTACTCTTACATCTCCCAAGGAGAAATATCTGTTCAATCAATC
AATGATAGTGAGGAGTTAATGGCCACTGACAATGCATTTGATGTGCTTGGTTTCACACCAGATGAGAA
GACGGGAGTCTACAAACTGACAGGAGCCATCATGCATTATGGCAACATGAAATTCAAGCAGAAACAGC
GAGAAGAACAAGCAGAACCAGATGGTACAGAAGCGGCTGACAAGTCAGCATACCTTATGGGGCTGAAC
TCTGCTGATCTCCTGAAAGGACTCTGTCATCCACGGGTTAAGGTAGGCAATGAATATGTCACAAAAGG
CCAAGGTGTGGATCAAGTATACTACAAGGCAGTGAGATTTTCTTTTACAGTGATGTCTATCACTATTC
AAGCTGAAGGTGAAGAGGAAGCA-————————————————— GTCACGATCTTTCAGGAAAAAAAGCCT
AATTCTGAGCTTTCCTGTAGGCCGCTGTGCCTCATGTTTGTGGATGAGTCTGATCATGAGATACTGAC
GGCCATCTTAGGACCTGTGGTGGCAGAGCGTAAAGCTATGAAGGAGAGTCGCCTCATTCTCTCTATAG
GTGGGCTCCAACGCTCTTTCCGCTTTTATTTTAGGAGCACAGGCTATGATGAAAAAATGGTGAGAGAC
ATGGAAGGTTTGGAGGCTTCAGGCTCCACTTACATCTGCACCCTCTGTGACTCAACACGAGCTGAAGC
CTCTCAGAACATGGTACTTCACTCCATCACTAGAAGCCATGATGAAAATCTTGAGCGCTATGAGATAT
GGAGAACTAACCCTTTTTCTGAGTCTGCAGAGGAGCTTCGGGATCGAGTCAAAGGGGTCTCAGCCAAG
CCTTTCATGGAGACACAACCCACATTAGATGCCTTGCACTGTGACATTGGCAATGCTACTGAATTCTA
TAAGATCTTCCAGGATGAAATTGGTGAAGTGTAC-—=====————————— TTGAAAAACAACCCAACTC
GAGATGAGCGCAGACGCTGGCGGTCAACCCTTGACAAGCAGTTGAGAAAGAAGATGAAGCTTAAACCA
GTGATGAGAATGAATGGGAACTATGCCCGGCGACTTATGACCCGTGAGGCTGTTGAAGTGGTGTGTGA

GCTAGTTCCTTCAGAGGAGCGCCGTGAGGCTCTGAAAGAACTAATGGAGCTGTACATCCAGATGAAA?
PP PP PR 222 PR 2222222222222 2220222222222 22222°2°2°22222°2°2°22222°2°2°?22°?2°?

AGTTGGCACCGCCCTTAGCCTGCTTATCCGAGCAGAGTTAGCTCAGCCCGGGGCCCTTCTAGGCGACG
ATCAAATTTATAATGTAATTGTTACCGCTCATGCCTTCGTAATAATTTTCTTTATAGTGATACCAGTG
ATAATTGGAGGATTCGGCAACTGGCTCGTGCCCCTAATAATTGGGGCCCCAGACATAGCCTTCCCCCG
AATAAATAACATAAGCTTTTGACTCCTCCCTCCCTCCTTCCTCCTACTTCTTGCCTCTTCGGGGGTTG
AAGCTGGGGCCGGAACAGGATGGACTGTATATCCCCCCCTTGCCGGAAACCTTGCCCATGCAGGAGCC
TCTGTAGATTTAACCATCTTCTCCCTCCACCTCGCAGGAGTCTCATCTATTCTGGGGGCCATCAATTT
TATTACAACCATTATCAACATAAAACCCCCCGCAATCTCACAATACCAAACACCCTTATTCGTATGAG
CCGTTTTAATTACAGCTGTCCTTCTACTTTTATCCCTCCCAGTACTCGCCGCCGGCATCACAATACTT
TTAACCGATCGGAATCTAAATACCACATTCTTTGACCCCGCAGGCGGGGGGGACCCAATCCTCTACCA
ACACCTTTTCTGATTCTTCGGCCACCCAGAAGTATATATCTTAATCTTACCAGGTTTTGGCATGATTT
CCCATATTGTTGCCTACTACGCCGGTAAAAAAGAACCATTCGGCTACATAGGAATGGTGTGAGCTATA
ATGGCCATTGGCCTTCTAGGCTTTATCGTATGAGCCCATCACATGTTCACCGTAGGAATAGACGTAGA
CACCCGAGCATAC
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Ictalurus punctatus

ACCAAGAGAGTTATCCAGTATTTTGCAAGTATTGCAAGTGCTGGTGGAGCAAGTGGGGGTAAGAAAGA
TTCTAACAAAGGGACACTGGAAGATCAAATCATCCAGGCCAACCCTGCACTAGAGGCTTTTGGCAACG
CCAAAACAGTGAGAAATGACAACTCATCTCGTTTTGGAAAGTTCATTCGCATTCATTTCGGAACAAGT
GGTAAACTATCTTCAGCTGACATTGAAACATACCTGCTGGAAAAATCACGAGTGACCTTTCAGCTAAA
GGCAGAAAGAAACTATCACATCTTTTACCAGATTCTGACCAATGCAAAGCCTGAGCTGTTGGATATGC
TGCTGATTACAAATAATCCATATGATTACTCTTACATCTCCCAAGGAGAAATATCTGTTCAATCCATC
AATGATAGCGAGGAGTTAATGGCCACTGACAATGCATTTGACGTGCTTGGCTTCACCCCAGATGAGAA
GGCGGGAGTCTACAAACTGACAGGAGCCATCATGCATTATGGCAACATGAAATTCAAGCAGAAACAGC
GAGAAGAACAGGCAGAACCAGATGGTACAGAAGCTGCTGACAAGTCAGCCTACCTTATGGGGCTGAAC
TCTGCTGATCTCCTGAAAGGACTCTGTCATCCACGGGTTAAGGTAGGCAATGAATATGTCACAAAAGG
CCAGGGTGTGGATCAAGTATACTATAAGGCAGTGAGATTTTCGTTTACAGTGATGTCTATCTCTATTC
AAGCTGAAGGTGAAGAGGAAGCA-————————————————— GTCACTATCTTCCAGGAAAAAAAGCCT
AACTCCGAGCTTTCCTGTAGGCCGCTGTGCCTCATGTTTGTGGATGAGTCTGATCATGAGATACTGAC
GGCCATCTTGGGACCTGTGGTGGCAGAGCGTAAAGCTATGAAGGAGAGTCGCCTCATTCTCTCTATAG
GTGGGCTCCAACGCTCCTTCCGCTTTTATTTTAGGAGCACAGGCTATGATGAAAAAATGGTGAGAGAC
ATGGAAGGTTTGGAGGCTTCAGGCTCCACTTACATCTGCACTCTCTGTGACGCAACACGAGCTGAAGC
CTCTCAGAACATGGTGCTTCACTCCATCACTAGAAGCCATGATGAAAATCTTGAGCGCTATGAGATAT
GGAGAACGAACCCTTTTTCTGAGTCTGCAGAGGAGCTTCGGGATCGAGTCAAAGGGGTCTCAGCCAAG
CCTTTCATCGAGACACAACCCACATTAGATGCCTTGCACTGTGACATTGGCAATGCTACTGAATTCTA
TAAGATCTTCCAGGATGAAATTGCTGAAGTGTAC--======——————— TTGAAAAACAACCCAACTC
GAGAAGAGCGCAGACGCTGGCGGTCAGCCCTTGACAAGCAGTTAAGAAAGAAGATGAAGCTAAAACCA
GTGATGAGAATGAATGGGAACTATGCCCGGCGACTTATGACCCGTGAGGCTGTTGAAGTGGTGTGTGA
GCTAGTTCCTTCAGAGGAGCGCCGTGAGGCTCTGAAAGAACTAATGGAGCTGTACCTCCAGATGAAAG
GCGAAGTGGCGGACCGCGAAGTGGCTTTGGGGATCAATCCGTTCGCAGACGGCATGGGTGCGTTCAAA
ATCAACCACGGCTCA-———==—————— CATGAG-—-——--- CTCAGT---TCCGCC---GGC---CAGGC
AGCGTTCTCC---TCGCAGGCGCCCGCCGGG---TAC—=—=====—— GCGGCCGCGGCCGCCCTGGGAC
ACCACCATCATCACCATCACCACGCGACC—===—- CACGTTGGCTCG---TACTCCACGGCGGCAGCT
GCGGCGTTCAATTCTACGCGGGACTTTCTCTTCCGGAACCGGGGCTTCGGAGATGCGACA---GGCGC
G---CAACACAGCCTCTTCGCTTCTGCCGCC—===—— GGTAGCTTCGCG---GGGCCGCACGGGCACT
CGGACGCCGCC---GGGCACCTGCTTTTCCCAGGACTGCACGAGCAAGCAGCGACGCACGCATCCGCC
TCGAGT---GTGGTGAAC---GGTCAGATGCGCCTG---GGGTTT---TCCGGCGACGTGTACGGTCG
GGCTGAG------ CAGTACGGCCACGTGGCGAGCCCCAGG=-====- TCCGATCCACACTATGCCTCAA
CGCAGCTACACGGCTACGGCCCC---GTGAACATGAACATGGCTGCA-—-———- CATCAC---GGC---
GCCGGTGCCTTCTTCCGTTACATGAGGCAACCGATCAAGCAAGAGCTCATCTGCAAATGGATCGAGCC
GGAGCAGCTCAGCAACCCGAAAAAGTCCTGCAACAAAACTTTCAGTACCATGCACGAGCTCGTCACTC
ACCTGACCGTGGAGCATGTCGGCGGACCCGAGCAGTCAAATCACGTCTGTTTTTGGGAAGAATGCGCA
CGGGAAGGGAAACCGTTCAAGGCCAAATATAAGCTCGTGAACCATATCAGAGTGCACACCGGAGAGAT
AGTGGGTACCGCCCTTAGCCTGCTTATCCGGGCGGAATTAGCCCAACCCGGCGCCCTTCTAGGCGATG
ACCAAATTTACAATGTTATTGTTACTGCTCACGCCTTTGTAATAATTTTCTTTATAGTAATACCAATT
ATGATTGGAGGGTTTGGAAACTGGCTTGTTCCCCTAATGATCGGAGCGCCAGATATGGCCTTCCCTCG
AATGAACAATATAAGCTTCTGGCTCCTGCCCCCCTCCTTCCTACTTCTGCTCGCCTCCTCCGGAGTTG
AAGCAGGAGCAGGAACAGGGTGAACTGTATACCCGCCTCTTGCCGGCAACCTCGCACATGCAGGAGCC
TCCGTAGATTTAACTATCTTTTCCCTACATCTTGCAGGAGTTTCATCTATTCTTGGGGCCATTAACTT
TATTACAACAATTATTAACATGAAGCCCCCCGCAATCTCACAATATCAAACCCCCCTATTTGTCTGAG
CCGTCCTAATTACAGCCGTCCTCCTACTACTATCCCTCCCAGTTTTAGCCGCTGGTATCACAATACTT
CTAACAGACCGAAACTTAAATACTACCTTCTTTGACCCCGCAGGGGGAGGCGACCCCATTCTTTACCA
ACACCTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNN
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Plotosus lineatus

ACCAAGAGAGTAATCCAGTATTTTGCGAGTATTGCAGCTGCTGCTGGAGCAAGTGTGGGAAAGAAGGA
CTCTAACAAAGGGACACTGGAAGATCAAATCATCCAGGCCAACCCTGCATTAGAGGCTTTTGGCAATG
CCAAAACCTTGAGAAATGACAACTCATCGCGCTTTGGAAAGTTCATTCGCATTCATTTTGGAACAAGT
GGTAAACTTTCTTCAGCTGACATTGAAACATATCTGTTGGAGAAATCTCGTGTGACCTTTCAGCTAAA
AGCAGAAAGGAACTATCATATCTTTTACCAGATATTGACCAACGCAAAGCCAGAACTGTTGGACATGC
TACTGATTACAAATAATCCATATGATTACTCTTACATCTCCCAAGGAGAGGTAACTGTTCCATCCATC
AATGATAGCGAGGAGTTAATGGCCACTGACAGTGCATTCGATGTGCTGGGTTTCACCCAAGAAGAGAA
GATGGCAGTCTACAAACTGACAGGAGCTATCATGCATTATGGCAACATGAAATTCAAGCAGAAACAGA
GAGAAGAGCAGGCAGAACCAGATGGTACAGAAGCTGCAGATAAGTCAGCCTACCTAATGGGCCTGAAC
TCTGCTGATCTCCTGAAAGGACTCTGTCACCCAAGAGTTAAGGTAGGCAATGAATATGTCACAAAAGG
ACAAGGTGTGGATCAAGTATACTACAAGGCAGTGAGATTTTCTTTTACGGTGATGTCCATCACCATTC
AGGCTGAAGGTGAAGAGGAAGCA-————————————————— GTCACTATTTTCCAAGAGCAAAAGCCT
AACTCTGAGCTTTCCTGCAGGCCACTATGCCTCATGTTCATTGATGAGTCTGATCATGAGATGCTGAC
GGCCACCTTGGGACCTGTGGTGGCGGAGCGTAAAGCTATGAAAGAAAGTCGCCTGATTCTTTCAATTG
GTGGGCTCCAACGATCCTTCCGCTTTTTTTTTAGAAGTACAGGCTTTGATGAAAAGATGGTAAGAGAC
ATGGAAGGATTGGAGGCTTCAGGCTCTACTTATATCTGCACCCTGTGTGACTCCACACGAGCTGAAGC
CTCACAGAACATGGTGCTTCACTCCATCACTAGAAGCCACGATGAAAATCTTGAGCGTTATGAGATAT
GGAGAACTAACCCTTTCTCTGAGTCTGCAGAGGAGCTGCGGGACCGAGTCAAAGGGGTCTCAGCCAAG
CCTTTCATGGAAACACAACCCACAATGGATGCCTTGCATTGTGACATTGGCAATGCTACAGAATTCTA
TAAGATCTTCCAGGATGAGATTGCTGAAGTGTAC-—=====——=—————— TTGAAAAGCAACCCATCTC
GAGAAGAACGCAGATGCGCGCGGTCAGCCCTTGACAAGCAGTTGAGAAAGAAGATGAAGTTAAAGCCA
GTGATGAGAATGAATGGGAATTATGCACGGCGTCTTATGACCCGTGAAGCTGTGGAAGTGATTTGTGA
GCTGATTCCCTCAAAGGAGCGCCAAGAGGCTCTGAAAGAACTAATGGAGCTGTATCTCCAGATGAAAN
NNNNNNNNNNNNNNNNNNNNGTGGCTTTGGGGATCAATCCGTTCGCAGATGGCATGGGCGCGTTCAAA
ATCAACCACGGCTCG=======————= CATGAA-—-——--- CTTGGT---TCCGCC---GGC---CAGGC
TGCCTTCTCC---TCGCAGGCGCCCGCAGGG---TAC—===————— GCGGCCGCGGCCGCCCTGGGAC
ACCACCRCCATCACCATCACCACGCGACC—===—~ CACGTTGGCTCG---TACTCCACGGCGGCGGYT
GCGGCGTTCAATTCAACGCGGGACTTTCTCTTCAGGAACCGGGGCTTCGGAGACGCGACA---GGCGC
A---CAACACAGCCTTTTCGCCTCGGCGGCC-===—— GGTAGCTTCNCG---GGCCCCCACGGGCACA
CGGACGCCGCC---GGGCACCTGCTTTTCCCGGGACTGCACGAGCAAGCAGCGACGCACGCATCCGCC
TCGAGC---GTGGTGAAC---GGCCAGATGCGCCTG---GGCTTT---TCCGGCGACATGTACGGACG
CGCTGAG-—-—--- CAGTACGGCCACGTGGCGAGTCCCAGG-—==-- TCCGACCCACACTACGCTTCGA
CGCAGCTACACGGCTATGGGCCG---GTCAACATGAACATGGCTGCA-————~ CATCAC---GGC---
GCCGGTGCCTTCTTCCGTTACATGAGGCAGCCGATCAAGCAAGAGCTCATCTGCAAATGGATCGAACC
GGAGCAGCTCAGCAACCCGAAAAAGTCCTGCAACAAAACTTTCAGCACCATGCACGAGCTCGTCACTC
ATCTGACCGTGGAGCACGTCGGCGGTCCCGAACAATCCAATCACATCTGTTTTTGGGAAGAGTGTCAA
CGGGAAGGCAAACCGTTCAAGGCCAAATATAAACTGGTCAACCACATCCGAGTGCACACCGGAGAGAT
GGWGGGCACAGCCCTAAGCCTACTAATTCGAGCAGAACTAGCTCAACCAGGMTCATTCCTAGGCGATG
ACCAAATTTATAACGTCATCGTCACCGCGCATGCCTTCGTAATAATTTTCTTTATAGTAATGCCAGTT
ATGATTGGGGGCTTTGGAAACTGATTAGTGCCACTAATAATTGGGGCACCAGATATAGCATTCCCCCG
AATAAATAATATAAGCTTCTGACTACTCCCCCCCTCATTTTTACTCTTACTAGCCTCCTCAGGGGTTG
AAGCCGGAGCTGGAACAGGATGAACTGTTTACCCCCCTCTCGCTGGTAATATTGCACACGCGGGTGCT
TCTGTAGACTTAACTATCTTCTCCCTACACCTCGCCGGAGTGTCATCTATCTTGGGCGCCATCAACTT
CATCACAACTATTATTAACATAAAACCCCCAGCCATTTCCCAGTATCAAATGCCTCTATTCGTTTGAT
CTGTACTAATCACAGCCGTCCTCCTCCTTTTATCACTACCAGTATTGGCCGCTGGCATCACAATACTA
CTAACAGACCGAAACTTAAATACAACATTCTTCGACCCCGCGGGCGGGGGCGACCCCATCCTTTATCA
ACATCTTTTCTGATTCTTTGGGCACCCTGAAGTATACATCTTAATCCTGCCAGGATTTGGAATAATCT
CACACATCGTAGCATACTACTCAGGCAAAAAAGAACCATTCGGCTATATGGGAATAGTATGGGCTATA
ATAGCAATCGGCCTTCTAGGGTTTATTGTATGAGCTCACCACATATTTACAGTGGGAATAGACGTAGA
CACTCGAGCATAC
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Arius felis

NNNAAGAGAGTTATCCAGTACTTTGCCAGCATTGCTGCAGTT--==—===—— GCAGGAGCAAAGAGGGA
TACCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAACG
CCAAAACATTGAGAAATGACAACTCGTCACGCTTTGGCAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGCTGTCCTCTGCAGACATAGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAA
GTCAGAGAGGAACTACCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTCTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AACGATTCTGAGGAGTTGATCGCCACTGACAGTGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGGGTCTACAAGTTGATAGGTGCAATCATGCATTACGGCAACATGAAGTTCAAGCAGAAGCAGC
GCGAGGAGCAGGCAGAGGCTGACGGCACCGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAAGGACTGTGCCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTAGACCAAGTCTACTACAAGGCAGTGAGATTTTCTTTTACAGTGATGTCCATCACTGTTC
AAGCTGAAGGTGAAGAAGAAGCA-————————————————— GTCACTATCTTCCAGGAGCAAAAGCCT
AACTCTGAGCTTTCCTGCAGGCCCCTGTGCCTCATGTTCGTGGATGAGTCTGATCATGAAATGCTGAC
AGCCATCTTGGGACCTGTGGTGGCAGAGCGTAAAGCTATGAAGGAGAGTCGACTCATTCTTTCTATAG
GTGGGCTCCAACGTTCCTTCCGCTTTTATTTTAGGAGCACAGGCTATGATGAAAAGATGGTGAGAGAC
ATGGAAGGTTTGGAAGCTTCGGGTTCCACTTACATCTGCACCCTGTGTGACTCCACACGAGCTGAAGC
CTCTCAGAACATGGTGCTTCACTCCATCACAAGAAGCCATGATGAAAATCTTGAGCGCTATGAGATAT
GGAGAACTAACCCTTTTTCTGAGTCTGCAGAGGAGCTACGGGATAGAGTCAAAGGGGTCTCAGCCAAG
CCTTTCATGGAGACACAACCCACATTAGATGCCTTGCACTGTGACATTGGCAATGCTACTGAATTCTA
TAAAATCTTCCAGGACGAGATTGCTGAAGTGTAC-—=====————————— TTGAACAACAACCCAACTC
GAGAAGAGCGCAGACGTTGGCGGTCAGTCCTTGACAAGCAGCTGAGAAAGAAGCTGAAGATAAAACCA
GTGATGAGAATGAATGGGAACTATGCCCGTCGACTTATGACTCGTGAAGCTGTTGAAGTGGTGTGTGA

GCTGGTTCCATTAGAGCAGCGTCGTGAGGCTTTGAAGGAACTAATGGAGCTGTATATCCAGATGAAA?
PP PP PR 222 PR 2222222222222 2220222222222 22222°2°2°22222°2°2°22222°2°2°?22°?2°?

NNNNNNNNNNNNNNNNNNNCTGTTAATTCGAGCTGAACTAGCCCAACCCGGTGCCCTCCTAGGCGATG
ACCAAATTTATAATGTTATTGTTACCGCCCATGCTTTTGTAATAATTTTCTTTATAGTAATACCAATC
ATGATCGGAGGCTTTGGGAACTGACTTGTCCCCCTAATAATTGGAGCCCCCGACATAGCATTCCCTCG
AATAAATAATATAAGCTTTTGGTTACTCCCTCCATCTTTCCTACTTCTCCTTGCCTCATCAGGAGTTG
AAGCAGGAGCAGGAACAGGATGAACTGTTTACCCTCCTCTTGCTGGTAACCTCGCTCACGCAGGGGCC
TCCGTAGACCTTACTATTTTTTCTCTTCACCTAGCAGGGGTATCATCAATTCTAGGGGCCATTAACTT
TATCACAACTATTATTAACATGAAACCCCCAGCCATTTCACAATATCAAACACCCCTATTTGTTTGAG
CCATTCTAATTACTGCTGTGCTCTTACTTCTTTCTCTCCCAGTTTTAGCTGCCGGTATTACTATGCTA
CTAACAGACCGAAACCTAAATACTACTTTCTTTGATCCCGCAGGAGGAGGAGATCCAATTCTTTACCA
ACATCTCTTTTGATTCTTTGGCCACCCAGAAGTATATATCCTTATTTTACCAGGATTTGGGATAATTT
CTCACATTGTAGCCTACTATTCAGGTAAAAAAGAACCATTTGGCTACATAGGAATGGTATGAGCTATG
ATGGCTATTGGCCTTCTAGGCTTCATCGTATGGGCCCATCACATATTTACAGTAGGAATAGATGTAGA
CACCCGAGCNNNN
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Apteronotus albifrons

NNNNNNNNNGTAATACAATATTTTGCAAGTATTGCAGCTGCG---GGTGGAAGTGCTAGCAAGAAAGA
CTCCAACAAGGGCACCCTAGAGGATCAAATAATCCAAGCTAACCCTGCACTGGAAGCTTTTGGCAATG
CAAAAACAGTGAGAAATGACAACTCCTCACGCTTTGGGAAGTTCATCCGCATTCATTTTGGAACAAGT
GGCAAACTTTCGTCAGCTGACATTGAGACATACCTGCTGGAAAAGTCACGTGTGACTTTTCAACTAAN
ATCAGAAAGGAACTATCATATCTTCTTCCAGATACTGTCCAATGAAAAGCCTGAACTGCTGGACATGC
TTTTGATTACAAACAACCCCTATGACTACTCTTACATCTCCCAAGGAGAGGTAACCGTTGCATCCATT
AATGATAACGAGGAATTGATTGCCACTGACAATGCGTTTGATGTGCTTGGCTTTACACCAGATGAGAA
AATGGGAGTGTACAAACTAACTGGTGCCATCATGCACTATGGTAACATGAAATTCAAGCAGAAGCAGC
GTGAGGAGCAAGCAGAACCTGATGGCACCGAAGTTGCAGACAAATCAGCCTACCTAATGGGTCTGAAT
TCTGCTGATCTCCTGAAAGGCCTCTGTCATCCAAGGGTCAAGGTAGGCAATGAGTATGTCACAAAAGG
CCAAAGTGTGGATCAAGTGTACTACAAGGCAGTGCGATTCTCTTTCACAGTGATGTCCATCTCCATTC
AAGCAGTGGATGAGGAGGAAGCA-————————————————— GTCACCATCTTCCAGGAACAAAAGCCC
AATTCAGAATTTTCCTGCAGACCCCTATGCATCATGTTTGTGGATGAGTCCAATCACGAGATGCTGAC
TACCATCTTGGGGCCTGTGGTAGCAGAGCGTAAAGCTATGACAAACAGTCGCCTCATTCTTTCTATAG
GCGGTCTCCTTCGTTCCTTTCGGTTTTACTTCCGGGGCACTGGCTATGATGAGAAAATGGTGAGAGAA
ATGGAAGGCCTAGAGGCCTCAGGCTCCACCTATATCTGCACCCTGTGTGACTCTACAAGAGCTGAAGC
CTCTCAGAACATGGTGTTGCATTCTATCACCCGCAGCCACGATGAAAACCTTGAGCGTTACGAGATCT
GGAGGACCAACCCTTTTTCTGAGTCTGCAGAGGAGCTGCGAGATCGGGTCAAAGGTGTCTCAGCCAAG
CCCTTTATGGAGACCCATCCCACATTAGATGCCCTGCACTGTGACATTGGCAATGCTACCGAGTTCTA
CAAGATCTTCCAAGATGAGATTGGGGAGCTGTAC-—=====—=—————— CTGAAGAAAAACGCATCCC
GAGAGGAACGCCGTTGTTGGCGCTCAGCCCTTGACAAGCAGTTAAGGAAGAAGCTGAAGCTGAAGCCA
GTGATGAGGATGAACGGGAATTACGCACGGCGACTCATGACCCGCAATGCTGTGGAGGCGGTGTGCGA
GCTCGTTCCTTCAGAGGAGCGTCGYGAAGCTCTCAAGGAGCTGATGGAGCTGTATCTCCAGATGAAGG
GCGAAGTTACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTTGCCGACGGTATGGGCGCTTTTAAA
ATCAACCACAGTTCC-======————=— CATGAT-—=-—- CTTGGC---TCC-==——~ GGG---CAAAC
GGCGTTTTCC---TCGCAGGCACCC---GGC---TAC—-=—=—=———=—=——— GCAGCCGCAGCCTTGGGA-
——————————— CACCATCACCACCCCACT------CATGTCAGTTCT---TATTCCACCGCGGCT---
—————— TTCAACTCGACCCGGGACTTTCTGTTTCGGAACCGAGGCTTCGGAGACGCCACC---AGCGC
G---CAGCACAGTCTTTTCGCCTCCGCAGCT-=———-~- GGAAGTTTCGCG---GGCCCACATGGACACT
CCGATGCTGCT---GGACACCTGCTTTTCCCGGGACTGCACGAGCAAGCGGCGACGCAC—====-- GCG
TCCTCGAACGTGGTGAAC---AGTCAGATGCGCTTA---GGTTTT---TCCGGAGACATGTACGGTAG
GGCAGAT--——--— CAGTACGGCCATGTCACGAGCCCCAGA-—-—=—— TCAGAG---CACTACACGTCGG
CACAGTTACACGGCTACGGCCCC---ATGAACATGAACATGGCTGCT-—=——~ CATCAC---GGT---
GCTGGGGCCTTTTTCCGTTACATGAGGCAACCGATCAAACAAGAGCTCATCTGCAAGTGGATTGAACC
GGAGCAACTWACTAACCCGAAAAAGTCATGCAACAAAACTTTCAGCACCATGCACGAGCTTGTGACCC
ATCTCACCGTGGAACACGTTGGGGGACCAGAGCAATCGAATCATGTTTGTTTTTGGGAAGAATGTTCC
CGGGAAGGAAAACCATTTAAAGCAAAATATAAACTTGTAAATCATATCAGAGTTCACACCGGAGAGAT
AATTGGTACTGCTCTTAGCTTGTTAATTCGAGCAGAGCTTAATCAACCGGGTACCCTTCTAGAAGACG
ACCAAATCTACAACGTAGCTGTTACCGCCCATGCCTTCGTAATAATTTTCTTTATAGTTATGCCAATT
ATGATTGGAGGCTTCGGCAACTGACTTATCCCATTAATAATTGCTGCGCCAGACATGGCATTTCCACG
AATAAACAACATAAGTTTCTGACTCCTCCCACCATCATTCTTCCTGCTCCTCGCTTCTGCCGGTTTAG
AGGCCGGAGTTGGAACAGGCTGAACCCTATACCCCCCTCTTGCCGGTAATGCGGCACACGCCGGGGCT
TCTGTAGACCTAACCATCTTCTCCCTTCACCTGGCCGGTGTCTCCTCTATTCTAGGCTCTATTAATTT
TATTACCACAATTATTAACATGAAGCCCCCAACAATATCTCAATATCAACTTCCATTATTTATTTGAT
CCTTATTAGTAACCACTGTTCTTCTACTTCTCTCCCTCCCCGTCCTAGCTGCTGGCATTACCATACTT
CTCACAGACCGAAATTTAAACACAGCATTCTTCGACCCCACAGGAGGAGGAGACCCAATCCTATATCA
ACACCTATTCTGATTCTTCGGTCACCCAGAAGTTTACATCCTCATTCTCCCCGGATTTGGAATAGTTT
CTCATATTGTAGCCTACTACTCCGGCAAAAAAGAACCATTTGGTTACTTAGGAATAGTCTGAGCCATA
ATGGCCATTGGGCTTCTAGGCTTCATCGTATGAGCTCACCACATGTTCACTGTCGGAATAGACGTAGA
TACCCGCGCCTAC
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Argentina striata

ACCAAGAGAGTTATCCAATACTTTGCCAGCATTGCGGCAGTT-——=—=——~ AGTGGTGCTAAGAGGGA
TCCAAGCAAGGGTACCCTAGAGGATCAAATCATCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATG
CCAAAACATTAAGAAATGATAATTCATCACGTTTTGGCAAATTCATCCGTATTCATTTCGGACAAAGT
GGCAAATTGTCCTCTGCTGACATAGAGACTTATCTGCTTGAGAAGTCACGTTGCACCTTTCAGCTGAA
AGCGGAGAGGAACTACCATATCTTCTTCCAGATCTTGTCCAATGAAAAGCCAGAGCTGTTGGACATGC
TGTTGATCACCAACAATCCATATGACTACGCCTACATCTCCCAAGGAGAGGTGACAGTAGCATCCATC
AATGATTCTGAGGAACTGATTGCCACTGACAGTGCCTTTGATGTGCTGGGCTTTACTGCAGAAGAGAA
AATGGGGGTCTACAAGTTGACAGGTGCCATCATGCACTATGGCAACATGAAGTTCAAGAACAAGCAGC
GGGAGGAGCAGGCAGAGCCTGACGGTACAGAGGCAGCTGACAAGTCAGCTTATCTAATGGGACTGAAC
TCAGCAGATCTTATTAAAGGACTGTGCCATCCAAGAGTCAAGGTTGGCAATGAGTATGTCACCAAAGG
TCAGAGTGTAGATCAAGTCTACTACAAGGCTGTGCGCTTCTCCTTTACCATCATGTCTGTCTCGGTCC
AGGCTGAAGGAGAGGAGGAGGTG-========————————— GTCACCATCTTCCGGGAGCCCAAGCCG
AACTCTGAACTGTCCTGTAAGCCACTGTGCCTGATGCTTGTGGACGAGTCAGACCACGAGACACTCAC
GGCAGTCCTAGGCCCTGTGGTGGCCGAACGGAACGCTATGAAGCACAGCCGGCTCATTCTGTCCCTGG
GTGGGCTCCCTCGCTCCTTCCGCTTCCACTTCAGAGGAACGGGTTATGATGAGAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCCTCTGGCTCCACCTACATTTGCACCTTGTGTGACTCCACCAGGGCAGAGGC
CTCCCACAACATGGTGCTCCACTCCATCACCCGCAGCCATGATGAGAACCTGGAGCGCTATGAGTTGT
GGAGGACCAACCCCTTCTCCGAGTCCGCAGAAGAGCTGCGGGACCGGGTCAAAGGTGTCTCTGCCAAG
CCCTTCATGGAGACCCAGCCCACACTGGATGCCCTGCACTGCGACATCGGCAACGCCACTGAGTTTTA
CAAGATCTTCCAGGATGAGATCGGGGAGGTGTAC-—======——————— CGCAGCCCCAACCCCAGAC
GAGAGGAGCGGCGGATGTGGAGGGCTGCTCTGGACAAGCAGCTGAGGAAGAAGATGAAGTTGAGGCCG
GTGATGCGTATGAACGGGAACTACGCACGGCGGCTGATGACCGAGGAGGCAATAGAGGTAGTGTGTGA
GCTAGTGCCGTCAGAGGAGAGGCGAGAGGGCCTAAGGGAGCTGATGGGGCTC—— === === === ———— G
GCGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTTAAA
ATCAACCACAGCTCT—========——=— CATGAT-—=-—- CTTGGC---TCC—==——— GGG---CAAAC
GGCGTTTTCC---TCCCAAGCGCCC---GGC---TAC—=—==—=————— GCAGCCGCTGCCTTGGGA-
——————————— CATCATCACCATCCGACC==----CATGTCAGCTCC---TACTCCACCGCCGCT---
—————— TTCAATTCCACTCGGGACTTTCTTTTTCGAAATCGGGGCTTCGGAGACGCGACC---AGCGC
C---CAACACAGTCTGTTCGCCTCCGCAGCG=—===-- GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGACACCTGCTCTTCCCAGGACTTCACGAGCAAGCCGCGAGCCAT—====-- GCG
TCCTCCAATGTTGTAAAC---AGTCAGATGCGATTG---GGTTTT---TCGGGGGACATGTACGGGCG
GGCTGAC—-==—--- CAATATGGCCATGTTACGAGCCCACGT--==-— TCCGAC---CACTACGCTTCGA
CCCAGTTGCATGGCTATGGCCCC---ATGAACATGAATATGGCCGCA-————- CACCAY---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAGCC
GGAGCAGTTGTCGAACCCGAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTGACCC
ACCTGACAGTGGAACATGTGGGGGGACCAGAGCAGTCGAACCATATNTGCTTTTGGGAAGAGTGTTGC
CGAGAAGGAAAACCATTCAAAGCTAAATACAAACTTGTAAATCATATCAGAGTGCACACCGGAGAAAT
GGTCGGCACAGCTTTAAGCCTCCTAATCCGGGCCGAGCTCAGCCAGCCCGGGGCCCTCTTAGGGGATG
ACCAGATTTACAATGTTATTGTGACAGCACATGCCTTCGTCATAATCTTCTTTATAGTAATGCCAATC
ATAATCGGTGGCTTTGGAAACTGATTAATCCCCTTAATAATCGGAGCCCCCGATATAGCATTCCCCCG
AATGAATAATATAAGCTTCTGGCTCCTCCCTCCCTCCTTCCTCCTCCTCTTAGCTTCCTCTGGGGTTG
AAGCTGGGGCTGGAACAGGTTGAACAGTATACCCTCCCTTGGCAGGAAACCTTGCCCATGCAGGGGCT
TCCGTTGATCTAACTATCTTTTCCCTTCACCTTGCTGGCATCTCCTCAATCCTTGGAGCAATTAACTT
CATTACAACCATCATTAATATGAAGCCCCCCGCCATCTCCCAATACCAAACCCCCCTGTTTGTCTGGG
CAGTTTTAATTACAGCAGTTCTCCTCCTCCTTTCACTCCCTGTCCTGGCCGCAGGTATTACTATGCTA
CTCACGGATCGGAATTTAAACACCACCTTCTTTGACCCCGCCGGAGGGGGAGACCCAATCTTATACCA
ACACTTGTTCTGATTCTTCGGCCACCCTGAAGTTTATATTCTCATTCTGCCGGGCTTCGGCATAATCT
CCCATATTGTTGCTTACTACTCAGGAAAAAAAGAACCTTTTGGTTATATAGGAATAGTCTGAGCAATA
ATAGCTATTGGACTTCTAGGCTTTATCGTCTGAGCTCACCACATATTTACGGTGGGAATAGATGTAGA
CACTCGAGCCTAC
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Dolichopteryx sp.

ACCAAGAGAGTTATCCAATACTTTGCCAGCATTGCAGCAGTT-———————~ AGTGGGGCTAAGAGGGA
TCCAAGCAAGGGTACCCTAGAGGATCAAATCATCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATG
CCAAAACATTGAGAAATGATAACTCATCACGTTTTGGCAAATTCATCCGTATTCATTTCGGACAGAGT
GGCAAATTGTCCTCTGCTGACATAGAGACTTATCTGCTTGAGAAGTCACGCTGCACCTTCCAGCTGAA
ATCAGAGAGGAACTACCATATCTTCTTTCAGATCTTATCCAATCAAAAGCCAGAGCTGTTGGACATGC
TGTTGATCACCAACAATCCATACGACTACGCCTACATCTCCCAAGGAGAGGTGACAGTAGCGTCCATC
AACGATTCTGAGGAGCTGATGGCCACTGACAGTGCCTTTGACGTGCTGGGCTTTACTGCAGAGGAGAA
AATGGGGATCTACAAGTTGACGGGTGCCATAATGCACTACGGCAACATGAAGTTCAAGAACAAACAGC
GGGAGGAGCAGGCGGAGCCTGACGGTACAGAGGCTGCCGACAAGTCAGCTTATCTAATGGGACTGAAC
TCTGCAGATCTTATTAAAGGACTGTGCCATCCAAGAGTCAAGGTTGGCAATGAGTATGTCACCAAAGG
CCAGAGTGTAGATCAAGTCTACTACAAGGCTGTGCGCTTCTCCATCACTGTCATGTCTGTCTCTGTCC
AGGCTGAAGGAGAGGAGGAGGCA-————————————————— GTCACCATCTTCCGGGAGCCCAAGCCG
AACTCCGAACTGTCCTGTAAGCCACTGTGCCTGATGCTAGTGGATGAGTCGGACCACGAGACACTCAC
GGCAGTCCTAGGGCCTGTGGTGGCCGAGCGGAACTCCATGAAGCACAGCCGCCTCATTCTGTCCCTGG
GAGGACTCCCTCGCTCCTTCCGCTTCCACTTCAGAGGAACGGGTTATGACGAGAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCCTCTGGCTCCACCTACATCTGCACCTTGTGTGACTCCACCAGGGCAGAGGC
CTCCCACAACATGGTGCTCCACTCCGTCACCCGCAGCCATGACGAGAACCTGGAGCGCTATGAGTTGT
GGAGGACCAACCCCTTTTCAGAGTCCGCAGAGGAGCTGCGGGACCGGGTCAAAGGTGTCTCTGCCAAG
CCCTTCATGGAGACCCAGCCCACACTGGATGCCCTGCACTGCGACATCGGTAACGCCACTGAGTTCTA
CAAGATCTTCCAGGATGAGATCGGGGAGGTGTAC-—======——————— CGCAGCCCCAACCCCAGAC
GGGAGGAGCGGCGGAGCTGGAGGGCCGCTCTGGACAAGCAGCTGAGGAAGAAGATGAAGTTGAGGCCG
GTGATGCGTATGAACGGGAACTACGCACGGCGGCTGATGACCCGGGAGGCAATAGAGGTGGTTTGTGA
GCTGGTGCCGTCAGAGGAGAGGCGAGAGGCCCTGAGGGAGCTGATGGGGCTCTACCTCCAGATGAAGG
RCGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTTAAA
ATCAACCACAGCTCT-=======———=— CATGAT--——-- CTTGGC---TCC-==——~ GGG---CAAAC
GGCGTTTTCT---TCCCAAGCGCCC---GGC---TAC—==—————=——— GCAGCCGCTGCCTTGGGA-
——————————— CATCATCACCATCCGACC--=---CATGTCAGCTCC---TACTCTACCGCTGCT---
—————— TTCAATTCCACCCGGGACTTTCTTTTTCGAAATCGGGGCTTCGGAGATGCGACC---AGCGC
C---CAACACAGTCTGTTCGCCTCCGCAGCG=—===-- GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGACACCTGCTCTTCCCAGGACTTCACGAGCAAGCCGCGAGCCAT—====-- GCG
TCCTCCAATGTTGTAAAC---AGTCAGATGCGATTG---GGTTTT---TCTGGAGACATGTACGGGCG
GGCTGAC—-==—--- CAATATGGCCATGTTACGAGCCCACGG-=—==-- TCCGAC---CACTACGCTTCGA
CCCAGTTGCATGGCTATGGCCCC---ATGAACATGAATATGGCCGCA-————- CACCAC---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAGCC
GGAGCAGTTGTCGAACCCGAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTGACCC
ACCTGACAGTGGAGCATGTGGGGGGACCAGAGCAGTCAAACCATATTTGCTTTTGGGAAGAGTGTTGC
CGAGAAGGAAAACCATTCAAAGCTAAATACAAACTTGTAAATCATATCAGAGTACACACCGGAGAAAT
GATCGGCACAGCCTTAAGCCTCTTAATTCGGGCTGAACTAAGCCAGCCCGGAGCCCTGCTGGGAGACG
ACCAAATTTATAATGTAATCGTAACAGCACATGCTTTCGTCATAATCTTCTTTATAGTAATACCAATT
ATAATCGGCGGCTTTGGAAACTGACTAATCCCACTAATAATTGGAGCTCCCGATATAGCATTCCCCCG
AATAAACAATATAAGCTTCTGACTTCTCCCCCCCTCCTTTCTCCTTCTACTGGCCTCTTCCGGTGTCG
AGGCCGGAGCAGGGACCGGCTGAACAGTGTACCCCCCCTTAGCAGGAAACCTTGCACATGCAGGAGCC
TCTGTAGATTTAACTATTTTTTCTCTCCACCTTGCCGGAATCTCCTCAATTCTCGGGTCCATTAACTT
TATCACAACTATTATTAACATGAAACCCCCGGCCATCTCCCAGTATCAGACTCCCCTTTTTGTCTGAG
CCCTGCTTATTACTACCGTCCTCTTACTCCTTTCCCTTCCTGTGCTAGCCGCAGGGATCACTATACTA
CTCACGGACCGAAATTTAAACACTACTTTCTTTGACCCTGCAGGAGGGGGGGACCCTATTCTTTACCA
ACATCTATTCTGATTCTTCGGCCACCCAGAAGTCTATATCTTAATTCTCCCCGGCTTCGGCATAATTT
CCCATATCGTCGCCTATTACTCCGGAAAAAAAGAACCTTTCGGTTACATAGGCATGGTTTGAGCAATA
ATGGCCATTGGCCTCCTGGGCTTCATTGTTTGAGCCCACCATATATTCACAGTCGGAATGGACGTAGA
CACCCGTGCCTAC
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Nansenia longicauda

ACCAAGAGAGTTATCCAATATTTTGCCAGCATTGCGGCAGCT-—==—=——~ GCTGGGCTTAAGAGGGA
TCCAAGCAAGGGTACCCTAGAGGATCAAATCATCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATG
CCAAAACATTGAGAAATGATAATTCATCACGTTTTGGCAAATTCATTCGTATTCATTTCGGACAAAGT
GGCAAATTGTCCTCTGCTGACATAGAGACGTATCTGCTTGAGAAGTCACGTTGCACCTTTCAGCTGAA
ATCGGAGAGAAACTACCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TGTTGATCACCAACAATCCATATGACTACGCCTACATCTCCCAAGGAGAGGTGACAGTAGCATCCATC
AATGATTCTGAGGAGTTGATTGCCACTGACAGTGCTTTTGATGTGCTGGGCTTTACTGCAGAGGAGAA
AATGGCGGTCTACAAATTGACAGGTGCCATAATGCACTATGGCAACATGAAGTTCAAGAACAAGCAAC
GGGAGGAGCAGGCAGAGCCTGATGGTACAGAGGCTGCTGACAAGTCAGCTTATCTAATGGGACTGAAC
TCTGCAGATCTTATTAAAGGATTGTGCCATCCGAGAGTCAAGGTTGGCAATGAGTATGTCACCAAAGG
TCAGAGTGTCGATCAAGTCTACTATAAAGCCGTGCGCTTCTCCATCACCATCATGTCTGTCTCTGTCC
AGGCTGAAGGAGAGGAGGAGGCG-======———— - —— GTCACCGTCTTCCGGGAGCCCAAGCCC
AACTCCGAACTGACCTGTAAGCCGCTGTGCTTGATGCTCGTGGACGAGTCGGACCACGAGACGCTCAC
GGCGGTCCTGGGGCCTTTGGTGGCCGAGCGGAACGCCATGAAGCACAGCCGGCTCATCCTGTCCCTGG
GCGGGCTCCCTCGCTCCATCCGCTTCCACTTCAGAGGGACGGGTTACGACGAGAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCCTCCGGCTCCACCTATATCTGCACCTTGTGTGACTCCACCAGGGCAGAGGC
CTCCCACAACATGGTGCTCCACTCCATCACCCGCAGCCACGACGAGAACCTGGAGCGCTACGAGTTGT
GGAGGACCAACCCCTTCTCTGAGTCCGCAGAGAAACTGCGAGACCGGGTCAAAGGCGTCTCTGCCAAG
CCCTTCATGGAGACCCAGCCCACGCTGGACGCCCTGCACTGCGACATTGGCAATGCCACCGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGGGAGGTGTAC-—=======—————— CGCTGCCCCAACCCCAGAC
GAGAGGAGCGTCGGGGCTGGAGAGCCACGTTGGACAAGCAGCTGAGGAAGAAGATGAAGCTGAGGCCA
GTGATGCGAATGAACGGGAACTATGCGCGGCGTCTGATGACCCGGGAGGCGATAGAGGTGGTGTGTGA
GCTGGTGCCATCAGAGGAGAGGCGAGAGGCCCTGAGGGAGCTGATGGGGCTCTACCTCCAGATGAAGG
GCGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCT-=-========—== CATGAT-—=-—- CTTGGC---TCC—==——— GGG---CAAAC
GGCGTTTTCC---TCCCAAGCTCCC---GGC---TAC-=—==—==———— GCAGCCGCCGCCTTGGGG-
——————————— CATCATCACCACCCGACC==----CATGTCAGCTCT---TACTCCACCGCCGCT---
—————— TTCAATTCCACCCGGGACTTTCTTTTTCGAAATCGGGGCTTCGGAGACGCGACC---AGCGC
C---CAACACAGTCTGTTCGCCTCCGCAGCG=—===-- GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGACACCTGCTCTTCCCTGGACTTCACGAGCAAGCCGCGAGCCAC—====-= GCG
TCCTCCAATGTTGTAAAC---AGTCAGATGCGATTG---GGTTTT---TCGGGGGACATGTACGGGCG
GGCTGAC—-==—--- CAATATGGCCATGTTACGAGCCCACGG-=—==-- TCCGAC---CACTACGCYTCGA
CCCAGTTGCACGGCTATGGTCCC---ATGAACATGAATATGGCCGCA-————- CACCAC---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGACAGCCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAGCC
GGAGCAGTTGTCGAACCCGAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTGACCC
ACCTGACAGTGGAACATGTGGGGGGACCAGAGCAGTCGAACCATATTTGCTTTTGGGAAGAGTGTTGC
CGAGAAGGAAAACCGTTCAAAGCTAAATACAAACTTGTAAATCATATCAGAGTACACACCGGAGAAGA
TGGTTGGACGGCCTTAAGCCTTTTAATCCGGGCCGAGCTAAGCCAACCGGGAGCCCTCCTGGGGGACG
ACCAAATCTATAATGTTATCGTAACAGCACATGCTTTCGTTATAATCTTTTTTATAGTGATGCCAATC
ATGATCGGCGGCTTTGGAAACTGATTAATTCCCCTAATGATCGGGGCCCCTGACATAGCCTTTCCCCG
AATAAATAATATGAGCTTCTGACTTCTACCCCCCTCTTTCCTTCTTCTCCTAGCTTCTTCTGGGGTTG
AAGCCGGAGCCGGGACAGGTTGAACAGTATACCCCCCTCTAGCAGGAAACCTTGCCCACGCAGGGGLCC
TCCGTAGACCTGACCATCTTCTCCCTCCACCTCGCCGGTATCTCTTCGATCCTCGGGGCCATTAACTT
CATTACAACAATTATCAACATGAAACCCCCAGCCATCTCCCAGTACCAGACTCCCCTATTCGTCTGAG
CAGTACTCATTACAGCAGTTCTTCTGCTCCTTTCTCTCCCCGTACTAGCTGCAGGTATTACCATGCTA
TTAACAGACCGAAACTTAAACACCACTTTCTTTGACCCCGCAGGGGGAGGGGACCCCATCCTCTACCA
ACATCTGTTCTGGTTCTTTGGTCACCCTGAAGTCTATATTTTAATCCTCCCCGGCTTCGGTATAATCT
CCCACATTGTTGCTTACTACTCCGGTAAAAAAGAACCTTTCGGCTACATAGGCATGGTTTGAGCAATG
ATGGCTATCGGGCTCCTAGGCTTTATTGTCTGAGCCCACCATATGTTCACCGTCGGAATGGACGTAGA
CACTCGTGCCTAC
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Bathylagus longirostris

ACCAAGAGAGATATCCAGTATTTTGCCAGCATTGCGGCAGCT-—===———~ GGAGGGGCTAAGAGGGA
TGCAAGCAAGGGCACCCTAGAGGATCAAATCATCCAGGCTAACCCTGCACTCGAGGCTTTTGGTAACG
CCAAAACAGTGAGGAATGATAATTCATCACGTTTTGGCAAATTCATCCGTATTCATTTTGGACAAAGC
GGCAAATTGTCCTCTGCTGACATAGAGACTTATCTGCTTGAGAAGTCACGTGTTACCTTTCAGCTGAA
ATCAGAGAGGAACTACCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACCTGC
TGTTGATCACCAACAATCCTTATGACTATGCCTACATCTCCCAAGGAGAGGTGACAGTAGCATCCATC
AATGATTCTGAGGAGCTGATGGCCACTGACAGTGCTTTTGATGTGCTGGGCTTTACTGCAGAGGAGAA
AATGTCAGTCTACAAACTGACAGGTGCCATAATGCACTATGGCAACATGAAGTTCAAGAACAAGCAGC
GGGAGGAGCAGGCAGAGCCTGACGGTACAGAGGCTGCTGACAAGTCAGCTTATCTAATGGGACTGAAC
TCTGCTGATCTTACTANNNGACTATGCCATCCCAGAGTCANNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNAAGGCGGTGCGCTTCTCCATCACCGTCATGTCCGTCTCCGTCC
AGGCCGAAGGAGAGGAGGAGGCG=======———— = ——— GTCACCATCTTCCGGGAGTCCAAGCCC
AACTCTGAGCTGACCTGTAAGCCGCTGTGCTTGATGCTTGTGGATGAGTCGGACCACGAGACACTCAC
GGCAGTCCTGGGGCCCCTGGTGGCCGAGCGCAACGCCATGAAGCACAGCCGGCTCATCCTGTCCCTGG
GCGGCCTCCCGCGCTCCATCCGCTTCCTCTTCAGAGGAACGGGTTATGACGAGAAGATGGTGCGTGAG
ATGGAGGGTCTGGAGGCCTCTGGCTCCACCTATATCTGCACCTTGTGCGACTCCACCAGGGCAGAGGC
CTCCCACAACATGGTGCTCCACTCCATCACGCGCAGCCACGACGAAAACCTGGAGCGCTACGAGCTGT
GGAGGACCAACCCCTTCTCGGAGTCCGCGGAGGAGCTGCGAGACCGGGTCAAAGGTGTCTCCGCCAAG
CCCTTCATGGAGACCCAGCCCACGCTGGACGCCCTGCACTGCGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGATGAGATCGGGGAGGTGTAC-—======——————— CGCAGGCCCAACCCCAGCC
GGGAGGAGCGGCGGAGTTGGAGGGCCACCCTGGACAAGCAGCTGAGGAGGCAGATGAAGCTGAGGCCG
GTGATGCGGATGAACGGGAACTACGCCCGGCGGCTGATGACGCGGGAGGCGGTGGAGGCGGTGTGTGA
GCTGGTGCCGTCGGAGGAGAGGCGAGATGCCCTGAGGGAGCTGATGGGCCTCTACCTCCAGATGAAGG
GCGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCCGACGGGATGGGCGCGTTCAAA
ATCAACCACAGCTCG=======————=— CATGAT--——-- CTCGGC---TCC—==——- GGG---CAAAC
GGCGTTTTCC---TCCCAAGCTCCG---GGC---TAC—-===—————=——— GCGGCCGCTGCGTTGGGA-
——————————— CACCACCACCACCCGACC====---CATGTCAGCTCC---TACTCCACCGCCGCG---
—————— TTCAATTCCACACGGGACTTTCTTTTTCGAAATCGGGGCTTCGGAGACGCGACC---AGCGC
C---CAACACAGCCTGTTCGCCTCCGCAGCG====-- GGAACTTTCGCA---GGGCCCCACGGACACT
CCGATGCCGCG---GGACACCTGCTCTTCCCGGGACTCCACGAGCAAGCCGCGAGCCAC—====-= GCG
TCCTCCAACGTTGTAAAC---AGTCAGATGCGCTTG---GGGTTT---TCGGGGGACATGTACGGGCG
GGCTGAC—-==—--- CAGTACGGCCATGTGACGAGCCCGCGG==—===- TCCGAC---CACTACGCGTCGA
CCCAGTTGCATGGTTATGGCCCC---ATGAACATGAATATGGCCGCA-————- CACCAC---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAGCC
GGAGCAGTTGTCGAACCCGAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTGGTGACCC
ACCTGACCGTGGAACATGTGGGGGGGCCGGAGCAGTCGAACCATATTTGCTTTTGGGAAGAGTGCTGC
CGAGAAGGAAAACCCTTCAAAGCTAAATACAAACTTGTAAATCATATCAGAGTACACACCGGAGAGAT
AGTGGGCACAGCCTTAAGCCTCTTAATCCGGGCGGAACTTAGCCAACCGGGAGCCCTTCTAGGTGACG
ACCAGATCTACAATGTAATTGTAACAGCACATGCATTCGTAATAATCTTCTTTATAGTCATGCCAATC
ATGATTGGCGGCTTCGGAAACTGATTAATCCCTCTTATGATCGGGGCCCCTGACATAGCCTTCCCACG
AATAAACAACATAAGCTTCTGACTCCTTCCCCCTTCCTTCCTTCTCCTTCTGGCCTCCTCTGGTGTTG
AAGCGGGAGCAGGGACAGGATGAACTGTCTACCCACCCCTAGCAGGCAACCTCGCTCACGCAGGGGLCC
TCTGTAGACTTAACTATCTTCTCCCTCCACCTCGCCGGAATCTCCTCAATTCTAGGGGCAATCAACTT
CATCACAACAATTATCAACATAAAACCCCCGGCCATCTCCCAGTATCAGACCCCTCTMTTCGTCTGAG
CTGTCCTAATCACAGCCGTCCTTCTCCTTCTCTCCCTTCCCGTCTTAGCCGCAGGAATTACTATACTT
CTTACAGACCGCAACCTGAATACCACCTTCTTCGACCCTGCCGGAGGGGGTGACCCCATCCTCTACCA
ACACCTATTCTGGTTCTTCGGCCACCCTGAGGTCTATATCTTGATCCTCCCTGGCTTCGGCATGATTT
CCCATATTGTTGCCTACTATTCCGGCAAAAAAGAACCCTTCGGCTACATAGGCATGGTCTGAGCAATG
ATGGCCATTGGTCTTCTGGGCTTCATTGTCTGAGCCCACCACATATTTACTGTCGGCATGGACGTGGA
CACTCGTGCCTAC
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Leuroglossus stilbius

ACCAAGAGAGTTATTCAGTACTTGGCCAGCATTGCAGCAGTT-——=————~ CCCGGAGCCAAGAGAGA
TCCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCTTGGAGGCTTTTGGTAATG
CCAAAACATTGAGGAATGACAACTCGTCACGCTTTGGAAAATTCATCAGGATTCACTTCGGAACCAAT
GGCAAGCTGTCCTCAGCTGACATAGAGACTTATCTTCTGGAAAAGTCACGTGTCACCTTCCAACTCAA
GTCAGAAAGGAATTACCATATCTTCTTTCAGATCTTGTCTGAAAAAAAGCCAGAGCTGTTGGACATGC
TTCTGATCACCAACAACCCATATGACTACTCGTACATCTCCCAAGGAGAGGTAACAGTAGCATCTATC
AATGATGCTGATGAGTTGATGGCCACCGACAGTGCCTTTGATATCCTTGGCTTTACTCAAGAGGAGAA
AAACGGGGTCTACAAGTTGACTGGAGCTATCATGCATTTTGGCAACATGAAGTTCAAGCAGAAGCAGC
GTGAGGAGCAGGCAGAGGCTGATGGCACTGAGGCGGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTTGTGAAAGGACTCTGCCATCCCAGGGTCAAGGTTGGCAATGAGTATGTCACCAAAGG
GCAGGGCGTAGATCAAGTCTACTACAAGGCTGTCCGCTTCTCCTTCACCGTCATGTCCGTCTCCGTCC
TGGCCGAGGGGGAGGAGGAAGCG—=======—=—— === ——— GTCACCGTCTTCAGAGAGCCCAAGCCC
AATTCCGAGATGTCCTGCAAACCTCTCTGTCTGATGTTTGTGGACGAGTCGGACCACGAGACCCTGAC
GGCCATCTTGGGGCCTGTGGTGGCCGAGAGGAAGGCCATGAAGAACAGCCGCCTCATCCTGCCCATGG
GCGGCCTCCCTCGCTCCTTCCGCTTCCACTTCAGGGGCACAGGCTATGACGAAAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCTTCAGGCTCCACCTACGTCTGCACCCTCTGCGACGCCACCAGAGCTGAGGC
CTCCCGAAACATGGTGCTGCACTCAGTCACCCGCAGCCACGACGAGAACCTGGACCGTTACGAGTTGT
GGAGGACCAACCCGTACGGCGAATCGGCGGACGAGCTGCGAGACCGGGTGAAAGGGGTCTCCGCCAAG
CCCTTCATGGAGACCCAGCCCACAATGGACGCGCTGCACTGTGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGGGAGGTGCAT-—=======—=———— TGCAGGCCCAACCCGAGCA
GGGAGGAGCGTCGGAGCTGGAGGGCGGCTCTGGACAAGCAGCTCAGGAAGAAGATGAAGCTGAAGCCC
GTGATGAGGATGAACGGCAACTTCGCCCGGCGACTGATGACGGCGGAGGCGGTGGAGGCAGTGTGCGA
GCTGGTGCCGTCGCAGCAGCGGAGCGAAGCCCTCAGGGAGCTGATGAACCTCTACATCCAGATGAAGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGTGCTTTCAAA
ATCAACCACAGTTCG-========——=— CATGAT-—=-—- CTTGGC---TCC—==——— GGG---CAAAC
TGCATTTTCC---TCCCAAGCGCCC---GGC---TAC——====—=———— GCAGCCGCTGCCCTGGGA-
——————————— CATCACCACCACCCGACT------CATGTCAGCTCT---TACTCTACGGCGGCT---
—————— TTCAATTCCACCCGGGATTTTCTCTTCAGAAATCGAGGCTTCGGAGACGCTACC---AGCGC
T---CAGCATAGTCTCTTCGCCTCCGCAGCG-==——~ GGAAGTTTTGCA---GCCCCACATGGACACT
CAGATGCAGCG---GGACACCTGCTCTTCCCAGGACTTCACGAACAAGCCGCGAGCCAT—===-- GCT
TCCTCAAATGTTGTTAAT---AGTCAGATGCGATTG---GGCTTT---TCGGGGGACATGTACGGCAG
AGCCGAC—==——- CAGTATGGCCACGTTACCAGCCCGCGG=-====- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCG-—=——~ CATCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGACAGCCGATAAAACAAGAGCTGATCTGCAAGTGGATCGAACC
GGAGCAACTAACGAACCCGAAAAAGTCGTGCAACAAAACTTTTAGCACAATGCACGAGCTCGTCACCC
ATCTGACGGTGGAGCATGTGGGAGGACCGGAGCAGTCGAACCACATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAGAT
AGTAGGGACGGCTTTAAGCCTCCTTATCCGAGCCGAGCTGAGCCAACCTGGCGCTCTTCTGGGGGACG
ACCAGATTTATAATGTTATCGTCACCGCACACGCTTTTGTTATAATCTTTTTTATAGTAATACCCATC
ATGATCGGAGGGTTCGGCAACTGGCTAATTCCTCTTATGATCGGGGCCCCGGACATGGCGTTCCCACG
CATAAATAACATGAGTTTCTGACTTTTACCTCCCTCTTTCCTTCTCCTCTTAGCCTCCTCCGGGGTAG
AAGCAGGAGCCGGTACCGGCTGAACAGTTTACCCGCCACTTGCTGGCAATCTCGCTCACGCGGGAGCT
TCCGTAGATTTAACCATCTTTTCCCTCCACCTTGCGGGTATCTCCTCTATTCTAGGGGCCATTAATTT
TATTACAACTATTATTAACATGAAACCTCCTGCTATTTCTCAGTACCAAACTCCTTTATTTGTTTGAG
CTGTGCTAATTACAGCCGTTCTTCTTCTACTGTCCCTTCCTGTCTTAGCCGCTGGAATTACAATGCTT
CTGACAGACCGAAATCTAAACACCACTTTCTTTGACCCTGCTGGGGGAGGAGATCCTATTCTATATCA
GCATTTATTCTGATTCTTCGGGCACCCCGAAGTCTACATCCTGATTCTCCCCGGATTTGGGATAATCT
CGCATATTGTAGCCTACTACTCCGGTAAAAAAGAACCATTCGGGTACATGGGCATGGTNTGAGCTATG
ATGGCTATTGGCCTTCTCGGATTTATTGTTTGAGCCCATCATATGTTTACTGTAGGCATGGACGTAGA
CACTCGAGCATAC
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Normichthys operosus

ACCAAGCGAGTCATCCAGTACTTTGCTAGTATTGCGGCTGTT-—=—————~ GCTGGAGTGAAGAAGGA
TGCCAGCAAAGGGACCTTGGAGGATCAAATCATTCAAGCTAACCCAGCACTGGAGGCTTTTGGCAATG
CCAAAACAGTGAGAAATGACAACTCCTCACGCTTTGGGAAGTTCATTCGTATTCATTTTGGAACGAGC
GGCAAACTCTCCTCTGCTGACATAGAAACTTACTTGCTTGAGAAATCCCGTGTGACCTTTCAGCTCAA
ATCGGAGAGGAACTACCACATCTTCTTCCAGATATTGTCCAATGAAAAGCCAGAGCTGCTGGACATGC
TGTTGATTACCAACAACCCTTATGATTATTGCTTCATCTCCCAAGGAGAAGTAACAGTTAAATCTATC
AATGACAGTGAGGAGTTGCTTGCCACTGACAGTGCCTTTGATGTGCTTGGCTTCACTCCAGAGGAGAA
GATGGGGATCTATAAGTTGACAGGTGCCATTATGCACTATGGCAACATGAGGTTCAAGCAGAAGCAGC
GTGAGGAGCAGGCAGAGCCTGATGGCACTGAGGCAGCTGACAAGTCAGCCTACCTGATGGGGCTTAAC
TCTGCTGATCTTGTGAAGGGACTCTGCCATCCCAGGGTCAAAGTCGGCAATGAGTATGTAACAAAGGG
ACAAGGTGTAGATCAAGTCTATTACNNNGCTGTGCGCTTCTCCTTCACGGTGATGTCCGTCTCYGTCC
AGGCCGAGGGCAAGGACGAGGCG=======———— = ——— GTCACCATCTTCCTGGAGCCGAAGCCC
AACTCCGAGCTGTCCTGCAAGCCGCTGTGCCTGATGTTCGTGGAYGAGTCGGACCACGAGATGCTCAC
GGCCATCCTGGGACCTGTGGTGGCCGAGCGGAAGGCCATGACGGAGAGCCGGCTGATCCTGTCCGTGG
GCGGGCTGCCGCGCKCCTTCCGCTTCCACTTCCGGGGCACGGGMTACGACGAGAAGATGGTGCGGGAG
ATGGAGGGCCTGGAGGCGTCAGGCTCCACCTACGTCTGCACGCTGTGYGACKCCACGCGCGCCGAGGC
CTCGCGCAACATGGTGCTGCACTCCATCACCCGCAGCCACGGCGAGAACCTGGAGCGCTACGAGATCT
GGMGGACCAACCCCTTCTCCGAGTCCGCCGACGAGCTGCGCGACCGGGTCAAAGGCGTCTCGGCCAAG
CCCTTCCTGGAGACCCAGACCACGCTGGACGCYYTGCACTGTGACATCGGCAACGCCACGGAATTCTA
CAAGATCTTCCAGGACGAGATCGGCGAGGTTTAC-—=======—————— CTGAAGAGCAGCCCGAGCC
GCGAGGAGCGCCGGCAGTGGCGGGCCGCCCTGGACAAGCAGCTGAGGACGAGGATGAAGCTGAAGCCC
GTGATGCGGATGAACGGGAACTACGCCCGCCGGCTGATGACCCGCGAGGCCGCGGAGGTCGTSTGCGA
GCTGGTGCCGTCRGAGGAGCGSSGCGAGGCCCTGCGGGAGCTTGTGAGGCTCTACCTCSAGATGAAGG
GCGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCCGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCC—======————=— CACGAT--——-- ATTGGC---TCT—==—-- GGT---CAAAC
GGCGTTTGCC---TCGCAGGCGCCC---GGC---TAC—-===————=——— GCAGCCGCTGCCCTGGGA-
——————————— CACCATCACCACCCAACC==----CATGTCAGCTCC---TACTCCACCGCGGCG---
—————— TTCAACTCCACCCGGGACTTTCTCTTTCGGAATCGGGGATTCGGAGACGCCACT---AGCGC
G---CAGCACAGTCTCTTCGCCTCAGCTGCG===——- GGAAGTTTCGCT---GGGCCACATGGACACA
CCGATGCCACG---GGACACCTGCTCTTCTCGGGACTGCACGAGCAAGCGGCGACCCAC—====-= GCG
TCTTCGAACGTGGTGAAC---AGTCAGATGCGCCTG---GGCTTT---TCGGGGGACATGTACGGCAG
AGCCGAG—-==—--- CAATATGGTCACGTAACGAGCCCCCGG=====- TCCGAG---CACTACGCTTCGA
CTCAGTTGCACGGCTACGGCCCC---ATGAACATGAATATGGCTGCC—=—=———- CACCAC---GGG---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAACC
AGAGCAGCTGTCGAATCCGAAAAAGTCCTGCAACAAAACTTTCAGCACGATGCATGAGCTCGTGACCC
ACCTCACAGTGGAACATGTCGGGGGACCGGAACAGTCGAATCACATTTGCTTTTGGGAAGAGTGTCCG
CGAGAAGGGAAACCATTTAAAGCCAAGTACAAACTTGTAAATCATATCAGAGTGCACACCGGAGAGAT
AGTCGGCACAGCCCTTAGCCTCCTAATTCGAGCTGAACTAAGCCAACCCGGGGCTCTTCTGGGCGACG
ACCAAATTTATAATGTCATCGTCACTGCACACGCCTTCGTAATGATTTTCTTTATGGTAATACCAATC
ATGATTGGTGGCTTTGGAAACTGGCTGCTCCCCTTAATATTGGGGGCCCCCGATATAGCATTCCCCCG
AATAAATAACATAAGCTTCTGGCTCCTACCTCCCTCCCTACTCCTCCTTTTGTCGTCTTCCGGGGTTG
AAGCCGGGGCCGGAACAGGGTGGACCGTTTATCCCCCGCTAGCCGGCAACCTGGCCCACGTAGGTGCC
TCTGTAGACCTCGCTATTTTCTCCCTTCACCTGGCAGGTGTTTCCTCCATCCTGGGATCAATTAATTT
TATTACCACAATTATTAACATGAAGCCCCCCGCTATCTCCCAATACCAAACACCTTTATTTATCTGAT
CGGTCCTCGTTACAACGGTCCTCCTCCTCCTATCACTACCGGTCCTGGCCGCAGGTATTACCATGCTC
CTCACAGACCGAAATCTTAACACAACATTCTTTGACCCGGCCGGAGGAGGAGACCCCATCCTTTACCA
GCACCTATTCTGATTTTTTGGCCACCCAGAAGTCTACATTTTAATCTTGCCCGGGTTTGGCATCATCT
CACACGTTGTTGCCTACTACTCCGGCAAAAAAGAACCATTTGGATACATAGGCATGGTCTGAGCCATG
ATAGCCATTGGGCTCCTGGGCTTTATTGTCTGGGCCCACCACATGTTTACTGTCGGAATGGACGTAGA
CACCCGTGCCTAT
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Sagamichthys abei

ACCAAGCGAGTCATCCAGTACTTTGCTAGTATTGCGGCTGTT-—=—————~ GCTGGAGTGAAGAAGGA
TGCCAGCAAAGGGACCTTGGAGGATCAAATCATTCAAGCTAACCCAGCACTGGAGGCTTTTGGCAATG
CCAAAACAGCGAGAAATGACAACTCATCACGCTTTGGGAAGTTCATTCGTATTCATTTTGGAACGAGC
GGCAAACTCTCCTCTGCTGACATAGAAACTTACTTGCTTGAGAAATCCCGTGTGACCTTTCAGCTCAA
ATCGGAGAGGAACTACCACATCTTCTTCCAGATATTGTCCAATGAAAAGCCAGAGCTGCTGGACATGC
TGTTGATTACCAACAACCCTTATGATTATTGCTTCATCTCCCAAGGAGAAGTAACAGTTAAATCTATC
AATGACAGTGAGGAGTTGCTTGCCACGGACAGTGCCTTTGATGTGCTTGGCTTCACTCCAGAGGAGAA
GATGGGGATCTATAAGTTGACAGGTGCCATTATGCACTATGGCAACATGAAGTTCAAGCAGAAGCAGC
GTGAGGAGCAGGCAGAGCCTGATGGCACTGAGGCAGCTGACAAGTCAGCCTACCTGATGGGGCTTAAC
TCTGCTGATCTTGTGAAGGGACTCTGCCATCCCAGGGTCAAAGTCGGCAATGAGTATGTAACAAAGGG
ACAAGGTGTAGATCAAGTCTATTACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATTACTATTC
AAGCTGAAGGTGAAGAGGAAGCA-————————————————— GTCACGATCTTTCAGGAAAAAAAGCCT
AATTCTGAGCTTTCCTGTAGGCCGCTGTGCCTCATGTTCGTGGATGAGTCTGATCATGAGATACTGAC
GGCCATCTTAGGACCTGTGGTGGCAGAGCGTAAAGCTATGAAGGAGAGTCGCCTCATTCTCTCTATGG
GTGGGCTCCAACGCTCTTTCCGCTTTTATTTCAGGAGCACGGGCTATGATGAAAAAATGGTGAGAGAC
ATGGAAGGCTTGGAGGCGTCAGGCTCCACTTACATCTGCACCCTCTGTGACTCCACACGAGCTGAGGC
CTCTCACAACATGGTACTTCACTCCATCACTAGCAGCCATGATGAAAATCTGGAGCGCTATGAGATAT
GGAGAACTAACCCTTTCTCTGAGTCTGCAGAGGAGCTTCGGGACCGAGTCAAAGGGGTCTCAGCCAAG
CCCTTCATGGAGACACAACCCACGTTAGAYGCCCTGCACTGTGACATTGGCAATGCTACTGAGTTCTA
CAAGATCTTCCAGGATGAGATTGGTGAAGTGTAC-—=====—=—————— TTGAAGAGCAGCCCGAGCC
GAGAGGAGCGCAGACGGTGGCGGTCAACCCTGGACAAGCAGTTGAGAAAGAAGATGAAGCTTAAGCCA
GTGATGAGGATGAACGGGAACTACGCCCGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNN=-===———————— NNNNNN=-===== NNNNNN—-==NNN=-====- NNN---NNNNN
NNNNNNNNNN---NNNNNNNNNNNN---GGC---TAC-====—=————— GCAGCCGCTGCCCTGGGA-
——————————— CACCATCACCACCCAACC==----CATGTCAGCTCC---TACTCCACCGCGGCG---
—————— TTCAACTCCACCCGGGACTTTCTCTTTCGGAATCGGGGATTCGGAGACGCCACT---AGCGC
G---CAGCACAGYCTCTTCGCCTCAGCTGCG===——— GGAAGTTTCGCT---GGGCCACATGGACACA
CCGATGCCACG---GGACACCTGCTCTTCTCGGGACTGCACGAGCAAGCGGGGACCCAC—====-- GCG
TCTTCGAACGTGGTGAAC---AGTCAGATGCGCCTG---GGCTTT---TCGGGGGACATGTACGGCAG
AGCCGAG—-==—--- CAGTATGGTCACGTAACGAGCCCCCGG=====- TCCGAG---CACTACGCTTCGA
CTCAGTTGCACGGCTACGGCCCC---ATGAACATGAATATGGCTGCC—=—=———- CACCAC---GGG---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAACC
AGAGCAGCTGTCGAATCCGAAAAAGTCCTGCAACAAAACTTTCAGCACGATGCATGAGCTCGTGACCC
ACCTCACAGTGGAACATGTCGGGGGACCGGAACAGTCGAATCACATTTGCTTTTGGGAAGAGTGTCCG
CGAGAAGGGAAACCATTTAAAGCCAAGTACAAACTTGTAAATCATATCAGAGTGCACACCGGAGAGAT
AGTCGGCACAGCCCTTAGCCTCCTAATTCGAGCTGAACTAAGCCAGCCCGGAGCCCTTCTGGGCGACG
ACCAAATTTATAATGTTATCGTCACAGCACATGCCTTCGTAATGATCTTCTTTATAGTAATACCAATT
ATGATCGGGGGCTTTGGAAACTGGCTACTCCCCCTAATACTAGGGGCCCCCGACATAGCGTTTCCCCG
AATAAATAACATGAGCTTCTGACTCCTCCCTCCCTCCCTCCTCCTACTACTGTCGTCTTCCGGGGTTG
AGGCCGGGGCCGGAACAGGATGAACCGTTTACCCCCCACTTGCCGGCAACCTCGCCCACGTCGGLCGLCC
TCTGTAGACCTCGCTATTTTTTCCCTTCACCTGGCGGGTGTCTCCTCAATCCTGGGGTCAATTAATTT
TATTACCACAATTATTAACATGAAACCCCCCGCCATCTCCCAATATCAGACACCTTTATTTATCTGAT
CGGTCCTCGTCACAACAGTCCTCCTCCTCCTGTCCCTCCCGGTCCTGGCGGCAGGTATTACTATGCTC
CTCACAGACCGAAACCTTAACACTACATTCTTTGACCCAGCCGGAGGAGGAGACCCCATCCTATACCA
ACACCTATTCTGATTCTTTGGCCACCCAGAGGTCTACATTTTAATCTTGCCAGGATTTGGCATCATCT
CACACGTTGTTGCCTACTACGCCGGCAAAAAAGAGCCATTTGGCTACATGGGCATGGTGTGAGCCATG
ATAGCCATTGGACTCCTGGGCTTCATTGTATGAGCCCACCACATGTTTACCGTTGGGATAGACGTAGA
CACCCGTGCCTAT
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Xenodermichthys copeli

ACCAAGCGAGTCATCCAGTATTTTGCTAGCATTGCGGCTGCT-—=—————~ GCTGGAGTGAAGAAGGA
TGCCAACAAAGGGACCTTGGAGGATCAAATCATTCAAGCTAACCCAGCACTGGAGGCTTTTGGCAATG
CCAAAACGGTGAGAAACGACAACTCCTCACGCTTTGGGAAGTTCATTCGTATTCATTTTGGTACGAGC
GGTAAACTCTCCTCTGCTGACGTGGAAACTTACTTGCTTGAGAAATCCCGTGTGACCTTTCAGCTCAA
ATCGGAGAGGAACTACCACATCTTCTACCAGATATTGTCCAATGAAAAACCAGAGCTGCTGGACATGC
TGTTGATTACCAACAACCCTTATGATTATTGCTACATCTCCCAAGGAGAAGTAACAGTTAAGTCAATC
AATGACAATGAAGAGTTGCTTGCCACTGACAGTGCCTTYGATGTGCTTGGCTTCACTCCAGAGGAGAA
GATGGGGATCTATAAGTTGACGGGTGCCATTATGCACTATGGCAACATGAAGTTCAAGCAGAAGCAGC
GTGAAGAGCAGGCAGAGCCTGATGGCACTGAGGCAGCTGACAAGTCAGCCTACCTGATGGGGCTAAAC
TCTGCTGATCTTGTGAAGGGACTCTGCCATCCCAGGGTCAAAGTCGGCAATGAGTATGTAACAAAGGG
ACAAGGTGTAGATCAAGTCTATTACAAGGCGGTGCGCTTCTCCTTCACGGTCATGTCCATCTCCGTCC
GGGCCGAGGGCGAGGACGAGGCG========—————————— GTCACCATCTTCCTGGAGCCCAAGCCC
AACTCSGAGTTCTCCTGCAAGCCGCTGTGCCTGATGCTGGCGGACGAGTCGGACCACGAGACGCTCAC
GGCCATCCTGGGGCCCGTGGTGGCCGAGCGGCGGGCCATGGCGSAGAGCCGGCTGATCCTGTCCGTGG
GCGGGCTGCCGCGCTCCTTCCGCTTCCACTTCCGCGGCACGGGCTACGACGAGAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCGTCGGGCTCCGCCTACGTCTGCACGCTGTGCGACGCCACGCGGACAGAGGC
CTCGCGCAACATGGTGCTGCACTCCATCACGCGCAGCCACGACGAGAACCTGGAGCGCTACGAGGTCT
GGAGGACCAACCCCTACTCGGAGTCGGCCGAGGAGCTGCGCGACCGGGTCAAGGGCGTCTCGGCCAAG
CCCTTCATGGAGACCCGGGCCACGCTGGACGCCCTGCACTGCGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGCGAGGTCCAC-—=======—————— CGGAAGAGCGCCCCGGGLe
GCGAGGAGCGCCGGCAGTGGCGGGCCGCCCTGGACGCGCAGCTGAGGAAGAGGATGAAGCTGAAGCCC
GTGATGCGGATGAACGGGAACTACGCCCGCCGGCTGATGACCCGCGAGGCCGCGGAGATCGTCTGCGA
GCTGGTGCCCTCGGAGGAGCGGCGCGAGGCCCTGCGCGAGCTGGTGGGCCTCTACCTGCAGATGAAGN
NNGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCCGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCC—======————=— CACGAT--——-- CTTGGC---TCG===——- GGG---CAAAC
GGCGTTTGCC---TCGCAGGCGCCC---GGC---TAC—-===————=——— GCAGCCGCTGCCCTGGGA-
——————————— CACCATCACCACCCTACC==----CATGTCAGCTCC---TACTCCACCGCGGCG---
—————— TTCAATTCTACCCGGGACTTTCTCTTTCGGAATCGGGGATTCGGAGACGCCACT---AGCGC
G---CAGCACAGTCTCTTCGCCTCAGCTGCG===——- GGAAGTTTCGCA---GGGCCACATGGACACA
CCGATGCCACG---GGACACCTGCTCTTCTCGGGACTGCACGAGCAAGCGGCGACCCAC—====-= GCG
TCTTCGAACGTGGTGAAC---AGTCAGATGCGCCTG---GGCTTT---TCGGGGGACATGTACGGCAG
AGCCGAG—-==—--- CAGTACGGTCATGTAACGAGCCCCCGG=====- TCCGAG---CACTACGCTTCGA
CTCAGTTGCACGGCTATGGCCCT---ATGAACATGAATATGGCTGCC—=—=———- CATCAC---GGG---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAACC
AGAGCAGCTGTCGAATCCGAAAAAGTCCTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTGACCC
ACCTCACGGTGGAACACGTCGGGGGACCGGAACAGTCGAATCACATTTGCTTTTGGGAAGAGTGTCCG
CGAGAAGGGAAACCGTTTAAAGCCAAGTACAAACTTGTAAATCATATTAGAGTGCACACCGGAGAGAT
AGTCGGCACGGCTCTTAGCCTTCTAATCCGCGCCGAGCTATCGCAACCGGGTGCCCTTCTAGGCGATG
ATCAAATTTATAATGTCATCGTTACAGCACACGCCTTCGTAATAATCTTCTTCATAGTAATACCCATC
ATGATCGGGGGCTTTGGAAATTGACTGCTCCCCTTAATACTGGGGGCCCCCGACATAGCCTTTCCTCG
TATAAATAATATGAGCTTTTGACTTCTTCCTCCCTCCCTACTTCTTCTCTTAGCATCCTCTGGGGTTG
AAGCTGGAGTGGGCACCGGATGAACCGTTTACCCCCCCCTAGCCGGCAACCAGGCCCACGLLCGGTGECC
TCCGTGGACCTCGCTATTTTCTCTCTCCACCTAGCAGGTGTTTCCTCAATTTTAGGGTCAATCAATTT
TATTACAACAATTACCAACATAAAACCCCCCGCCATCTCTCAATACCAAACACCCCTATTTGTGTGAT
CCCTTCTTATTACAACTGTTCTACTTCTTCTATCCCTCCCAGTCTTAGCCGCAGCCATTACCATGCTC
CTCACAGACCGCAACCTTAATACCACCTTCTTTGACCCCGCAGGCGGAGGAGACCCCATCCTCTACCA
ACACCTCTTCTGATTCTTCGGTCACCCAGAAGTGTATATTCTTATTCTACCCGGGTTTGGTATCATCT
CCCACGTCGTCGCTTACTACGCCGGGAAAAAAGAGCCCTTCGGCTATATAGGCATGGTGTGGGCCATA
ATGGCCATTGGACTACTTGGGTTTATCGTTTGGGCCCACCACATATTTACAGTTGGGATAGATGTGGA
CACCCGAGCCTAT
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Rouleina attrita

ACCAAGCGAGTCATCCAGTACTTTGCTAGTATTGCGGCTGCT-—=—————~ GCTGGAGTGAAGAAGGA
TGCCAGCAAAGGGACCTTGGAGGATCAAATCATTCAAGCTAACCCAGCACTGGAGGCTTTTGGCAATG
CCAAAACAGTGAGAAACGACAACTCCTCACGCTTTGGGAAGTTCATTCGTATTCATTTTGGTACGAGC
GGCAAACTCTCCTCTGCTGACATAGAAACTTACTTGCTTGAGAAATCCCGTGTGACCTTTCAGCTCAA
ATCGGAGAGGAGCTACCACGTCTTCTACCAGATATTGTCCAATGAAAAGCCAGAGCTGCTGGACATGC
TGTTGATTACCAACAACCCTTATGATTATTGCTACATCTCCCAAGGAGAAGTAACAGTTAAGTCAATC
AATGACAATGAAGAGTTGCTTGCCACTGACAGTGCCTTTGATGTGCTTGGCTTCACTCCAGAGGAGAA
GATGGGGATCTATAAGTTGACGGGTGCCATTATGCACTATGGCAACATGAAGTTCAAGCAGAAGCAGC
GTGAAGAGCAGGCAGAGCCTGATGGCACTGAGGCAGCTGACAAGTCAGCCTACCTGATGGGGCTTAAC
TCTGCTGATCTTGTGAAGGGACTCTGCCATCCCAGGGTCAAAGTCGGCAATGAGTATGTAACAAAAGG
ACAAGGTGTAGATCAAGTCTATTACNNNGCGGTGCGCTTCTCCTTCACGGTCATGTCCATCTCCGTCC
TGGCCGAGGGCGAGGCCGAGGCG—===—=—===—————————— GTCACCATCTTCCTGGAGCCCAAGCCC
AACTCCGAGCTCTCCTGCAAGCCGCTGTGCCTGATGCTGGCGGACGAGTCGGACCACGAGACGCTCAC
GGCCATCCTGGGGCCCGTGGTGGCCGAGCGGCGGGCCATGACGGAGAGCCGGCTGATCCTGTCCGTGG
GCGGGCTGCCGCGCTCCTTCCGCTTCCACTTCCGCGGCACGGGCTACGATGAGAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCGTCGGGCTCCGCCTACGTCTGCACGCTGTGCGACGCCACCCGCGCCGAGGC
CTCGCGCAACATGGTGCTGCACTCCATCACGCGCAGCCACGACGAGAACCTGGAGCGCTACGAGGTCT
GGAGGACCAACCCCTACTCGGAGTCGGCCGAGGAGCTGCGCGACCGGGTCAAGGGCGTCTCGGCCAAG
CCCTTCATGGAGACCCGGGCCATGCTGGACGCCCTGCACTGCGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGCGAGGTCCAC-—=======—————— CTGAAGAGCGGCCCGGGCC
GCGAGGAGCGCCGGCAGTGGCGGGCCACCCTGGACACGCAGCTGAGGAAGAGGATGAAGCTGAAGCCC
GTGATGCGGATGAACGGGAACTACGCCCGCCGGCTGATGACCCACGAGGCCGTGGAGGTGGTCTGCGA
GCTGGTGCCGTCGGAGGAGCGGCGCGAGGCCCTGCGCGAGCTCCTGGGCCTCTACCTGCAGATGAAGG
GCGAAGTCACAGACAGAGAAGTGGCTTTGGGGATAAAACCGTTCGCCGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCC—======————=— CACGAT--——-- CTTGGC---TCT=-=———- GGG---CAAAC
GGCGTTTGCC---TCGCAGGCGCCC---GGC---TAC—-===————=——— GCAGCCGCTGCCCTGGGA-
——————————— CACCATCACCACCCAACC==----CATGTCAGCTCC---TACTCCACCGCGGCG---
—————— TTCAATTCCACCCGGGACTTTCTCTTTCGGAATCGGGGATTCGGAGACGCCACT---AGCGC
G---CAGCACAGTCTCTTCGCCTCAGCTGCG===——- GGAAATTTCGCA---GGGCCACATGGACACA
CCGATGCCACG---GGACACCTGCTCTTCTCGGGACTGCACGAGCAAGCGGCGACCCAC—====-= GCG
TCTTCGAACGTGGTGAAC---AGTCAGATGCGCCTG---GGCTTT---TCGGGGGACATGTACGGCAG
AGCCGAG—-==—--- CAGTACGGTCATGTAACGAGCCCCCGG=====- TCCGAG---CACTACGCTTCGA
CTCAGTTGCACGGCTATGGCCCC---ATGAACATGAATATGGCTGCC—=—=—=—- CACCAC---GGG---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGGTCGAACC
AGAGCAGCTGTCGAATCCGAAAAAGTCCTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTGACCC
ACCTCACGGTGGAACACGTCGGGGGACCGGAACAGTCGAATCACATTTGCTTTTGGGAAGAGTGTCCG
CGAGAAGGGAAACCATTTAAAGCCAAGTACAAACTTGTAAATCATATCAGAGTGCACACCGGAGANNN
NNNNNNNNNNNNNCTAAGCCTTCTCATTCGAGCAGAACTAAGCCAACCTGGAGCCCTCCTTGGCGACG
ATCAAATTTATAATGTAATTGTTACAGCACACGCTTTCGTAATAATTTTCTTTATAGTAATGCCATTA
ATAATTGGAGGATTCGGAAACTGACTTGTTCCTCTAATGATCGGAGCCCCCGACATAGCTTTCCCTCG
TATAAATAACATAAGCTTCTGACTTCTACCCCCCTCTTTTCTACTACTCTTATCCTCCTCAGGAGTAG
AAGCAGGTGCAGGAACAGGCTGAACTGTTTACCCTCCCTTAGCAGGGAATCTAGCTCATGCTGGGGCC
TCTGTAGACTTAACCATCTTCTCACTACATTTAGCAGGAATTTCCTCAATTCTCGGGGCAATCAATTT
TATTACCACTATTATTAACATAAAACCCCCCGCAATTTCACAGTATCAAACCCCTTTATTTGTTTGAT
CTGTCCTAATTACAGCTGTACTTCTACTCCTTTCACTCCCTGTCTTAGCTGCTGGCATCACTATGCTT
TTAACAGATCGAAACCTCAATACTTCCTTCTTTGATCCTGCCGGAGGAGGAGATCCCATTTTATATCA
ACATCTATTCTGATTCTTTGGCCACCCCGAAGTCTATATTTTAATTCTACCGGGCTTTGGTATAATCT
CCCATATTGTAGCATACTATTCAGGTAAAAAAGAACCTTTCGGACACATAGGCATGGTATGAGCTATR
ATGGCCATTGGTCTCCTTGGCTTCATTGTATGAGCACATCACATGTTTACAGTAGGAATAGACGTAGA
TACACGAGCCTAT
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Mallotus villosus

ACCAAGAGAGTTATTCAGTACTTGGCCAGCATTGCAGCAGTT-——=————~ CCCGGAGCCAAGAGAGA
TCCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCTTGGAGGCTTTTGGTAATG
CCAAAACATTGAGGAATGACAACTCGTCACGCTTTGGAAAATTCATCAGGATTCACTTCGGAACCAAT
GGCAAGCTGTCCTCAGCTGACATAGAGACTTATCTTCTGGAAAAGTCACGTGTCACCTTCCAACTCAA
GTCAGAAAGGAATTACCATATCTTCTTTCAGATCTTGTCTGAAAAAAAGCCAGAGCTGTTGGACATGC
TTCTGATCACCAACAACCCATATGACTACTCGTACATCTCCCAAGGAGAGGTAACAGTAGCATCTATC
AATGATGCTGATGAGTTGATGGCCACCGACAGTGCCTTTGATATCCTTGGCTTTACTCAAGAGGAGAA
AAACGGGGTCTACAAGTTGACTGGAGCTATCATGCATTTTGGCAACATGAAGTTCAAGCAGAAGCAGC
GTGAGGAGCAGGCAGAGGCTGATGGCACTGAGGCGGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTTGTGAAAGGACTCTGCCATCCCAGGGTCAAGGTTGGCAATGAGTATGTCACCAAAGG
GCAGGGCGTAGATCAAGTCTACTACAAGGCCGTCCGCTTCTCCTTCACCGTCATGTCCGTCTCCGTCC
TGGCCGAGGGGGAGGAGGAAGCG—=======—=—— === ——— GTCACCGTCTTCAGAGAGCCCAAGCCC
AATTCCGAGATGTCCTGCAAACCTCTCTGTCTGATGTTTGTGGACGAGTCGGACCACGAGACCCTGAC
GGCCATCTTGGGGCCTGTGGTGGCCGAGAGGAAGGCCATGAAGAACAGCCGCCTCATCCTKCCCATGG
GCGGCCTCCCTCGCTCCTTCCGCTTCCACTTCAGGGGCACAGGCTATGACGAAAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCTTCAGGCTCCACCTACGTCTGCACCCTCTGCGACGCCACCAGAGCTGAGGC
CTCCCGAAACATGGTGCTGCACTCAGTCACCCGCAGCCACGACGAGAACCTGGACCGTTACGAGTTGT
GGAGGACCAACCCGTACGGCGAATCGGCGGACGAGCTGCGAGACCGGGTGAAAGGGGTCTCCGCCAAG
CCCTTCATGGAGACCCAGCCCACAATGGACGCGCTGCACTGTGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGGGAGGTGCAT-—=======—=———— TGCAGGCCCAACCCGAGCA
GGGAGGAGCGTCGGAGCTGGAGGGCGGCTCTGGACAAGCAGCTCAGGAAGAAGATGAAGCTGAAGCCC
GTGATGAGGATGAACGGCAACTTCGCCCGGCGACTGATGACGGCGGAGGCGGTGGAGGCRGTGTGCGA
GCTGGTGCCGTCGCAGCAGCGGAGCGAAGCCCTCAGGGAGCTGATGAACCTCTACATCCAGATGAAGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGTGCTTTCAAA
ATCAACCACAGTTCG-========——=— CATGAT-—=-—- CTTGGC---TCC—==——— GGG---CAAAC
TGCATTTTCC---TCCCAAGCGCCC---GGC---TAC——====—=———— GCAGCCGCTGCCCTGGGA-
——————————— CATCACCACCACCCGACT------CATGTCAGCTCT---TACTCTACGGCGGCT---
—————— TTCAATTCCACCCGGGATTTTCTCTTCAGAAATCGAGGCTTCGGAGACGCTACC---AGCGC
T---CAGCATAGTCTCTTCGCCTCCGCAGCG-==——~ GGAAGTTTTGCA---GCCCCACATGGACACT
CAGATGCAGCG---GGACACCTGCTCTTCCCAGGACTTCACGAACAAGCCGCGAGCCAT—===-- GCT
TCCTCAAATGTTGTTAAT---AGTCAGATGCGATTG---GGCTTT---TCGGGGGACATGTACGGCAG
AGCCGAC—==——- CAGTATGGCCACGTTACCAGCCCGCGG=-====- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCG-—=——~ CATCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGACAGCCGATAAAACAAGAGCTGATCTGCAAGTGGATCGAACC
GGAGCAACTAACGAACCCGAAAAAGTCGTGCAACAAAACTTTTAGCACAATGCACGAGCTCGTCACCC
ATCTGACGGTGGAGCATGTGGGAGGACCGGAGCAGTCGAACCACATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAGAT
AGTAGGGACGGCTTTAAGCCTCCTTATCCGAGCCGAGCTGAGCCAACCTGGCGCTCTTCTGGGGGACG
ACCAGATTTATAATGTTATCGTCACCGCACACGCTTTTGTTATAATCTTTTTTATAGTAATACCCATC
AWGATCGGAGGGTTCGGCAACTGGCTAATTCCTCTTATGATCGGGGCCCCGGACATGGCGTTCCCACG
CATAAATAACATGAGTTTCTGACTTTTACCTCCCTCTTTCCTTCTCCTCTTAGCCTCCTCCGGGGTAG
AAGCAGGAGCCGGTACCGGCTGAACAGTTTACCCGCCACTTGCTGGCAATCTCGCTCACGCGGGAGCT
TCCGTAGATTTAACCATCTTTTCCCTCCACCTTGCGGGTATCTCCTCTATTCTAGGGGCCATTAATTT
TATTACAACTATTATTAACATGAAACCTCCTGCTATTTCTCAGTACCAAACTCCTTTATTTGTTTGAG
CTGTGCTAATTACAGCCGTTCTTCTTCTACTGTCCCTTCCTGTCTTAGCCGCTGGAATTACAATGCTT
CTGACAGACCGAAATCTAAACACCACTTTCTTTGACCCTGCTGGGGGAGGAGATCCTATTCTATATCA
GCATTTATTYTGATTCTTCGGGCACCCCGAAGTCTACATCCTGATTCTCCCCGGATTTGGGATAATCT
CACATATTGTAGCCTACTACTCCGGTAAAAAAGAACCATTCGGGTACATGGGCATGGTYTGAGCTATG
ATGGMTATTGGCCTTCTCGGATTTATTGTTTGAGCCCATCATATGTTTACAGTAGGCATGGACGTTGA
CACTCGAGCTTAC
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Thaleichthys pacificus

ACCAAGAGAGTTATTCAGTACTTGGCCAGCATTGCAGCAGTT-——=————~ CCTGGAGCCAAGAGAGA
TCCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCTTGGAGGCTTTTGGTAATG
CCAAAACTTTAAGGAATGACAACTCGTCACGCTTCGGAAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGCTGTCCTCAGCTGACATAGAGACTTATCTTCTGGAAAAGTCACGTGTCACCTTCCAACTCAA
GTCAGAAAGGAATTACCATATCTTCTTTCAGATCTTGTCCAATAAAAAGCCAGAGCTGTTGGACATGC
TTCTGATTACCAACAACCCATATGACTACTCGTACATCTCCCAAGGAGAGGTAACAGTAGCATCTATC
AATGATGCTGATGAATTGATGGCCACTGACAGTGCCTTTGATATCCTTGGCTTTACTCAAGAGGAGAA
AATGGGGGTCTACAAGTTGACAGGAGCTATCATGCATTTTGGCAACATGAAGTTCAAGCAAAAGCAGC
GTGAGGAGCAGGCAGAGCCTGACGGCACTGAGGCGGCTGACAAGTCAGCTTACCTCATGGGGCTGAAC
TCTGCAGATCTTGTGAAAGGACTCTGCCATCCCAGGGTCAAGGTTGGCAATGAGTATGTCACCAAAGG
GCAGGGTGTAGATCAAGTCTACTATAAGGCCGTCCGCTTCTCCATCACCGTCATGTCCGTCTCCGTCC
TGGCCGAGGGGGAGGAGGAAGCG—====—=—=——————————— GTCACCGTCTTCAGAGAGCAGAAGCCC
AACTCGGAGATGTCCTGCAAACCTCTCTGCCTGATGTTTGTGGACGAGTCGGACCACGAGACCCTGAC
GGCCATCTTGGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAGAACAGCCGCCTCATMCTGGCCATGG
GCGGCCTCCCTCGCTCCTTCCGCTTCCACTTCAGGGGCACAGGCTATGACGAGAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCTTCAGGCTCCACCTACGTCTGCACCCTCTGCGACGCCACCAGAGCTGAGGC
CTCCAAAAACATGGTGCTCCACTCAGTCACCCGCAGCCACGACGAGAACCTGGACCGCTACGAGCTGT
GGAGGACCAACCCCTACTCTGAATCGGCGGACGAGCTGCGAGACCGGGTGAAAGGGGTCTCCGCCAAG
CCCTTCATGGAGACCCAGCCCACACTGGACGCRCTGCACTGTGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGGGAGGTGCAT-——====———————— TGCAGGCCCAACCCGAGCA
GGGAGGAGCGTCGGAGCTGGAGGGCGGCTCTGGACAAGCAGCTCAGGAAGAAGATGAAGCTGAAGCCC
GTGATGAGGATGAACGGAAACTTTGCCCGGCGACTGATGACGGCGGAGGCGGTGGAGGTGGTGTGCGA
GCTGGTGCCGTCGCAGCAGCGGAGCGAAGCCCTCAGGGAGCTGATGAACCTCTACATCCAGATGAAGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTTGCAGACGGGATGGGTGCTTTCAAA
ATCAACCACAGTTCG-======————— CATGAT--——-- CTTGGC---TCC—==——— GGG---CAAAC
TGCATTTTCC---TCCCAAGCGCCC---GGC---TAC——====—=———— GCAGCCGCTGCACTGGGA-
——————————— CATCACCACCACCCGACT------CATGTCAGTTCT---TACTCTACGGCGGCT---
—————— TTCAATTCCACCCGGGATTTTCTCTTCAGAAATCGAGGCTTCGGAGACGCTACC---AGCGC
T---CAGCATAGTCTCTTCGCCTCCGCAGCG-==——~ GGAAGTTTTGCA---GCCCCACATGGACACT
CAGATGCAGCG---GGACACCTGCTCTTCCCAGGACTTCACGAACAAGCCGCGAGCCAT—===-- GCT
TCCTCAAATGTTGTTAAT---AGTCAGATGCGATTG---GGCTTT---TCGGGGGACATGTACGGCAG
GGCCGAC—-==—-- CAGTATGGCCACGTTACAAGCCCGCGG=-===-- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCTGCG-————~ CATCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATAAAACAAGAGCTGATCTGCAAGTGGATCGAACC
GGAGCAACTAACGAACCCGAAAAAGTCGTGCAACAAAACTTTTAGCACAATGCACGAGCTCGTCACCC
ATCTGACGGTGGAGCATGTGGGAGGACCGGAGCAGTCGAACCACATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCTAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAGAT
AGTAGGGACGGCTTTAAGCCTCCTTATCCGAGCCGAGCTAAGCCAACCTGGTGCCCTTCTAGGGGATG
ACCAGATTTATAATGTTATCGTCACTGCGCACGCTTTTGTTATAATCTTTTTTATAGTTATACCAATC
ATGATTGGAGGGTTTGGTAACTGGCTCATCCCCCTTATGATCGGAGCCCCCGATATGGCCTTTCCCCG
CATAAATAATATAAGTTTCTGACTTTTACCTCCCTCCTTCCTTCTCCTTTTAGCTTCTTCTGGTGTTG
AAGCGGGAGCCGGGACTGGCTGAACAGTTTATCCGCCGCTTGCTGGCAATCTGGCCCATGCCGGAGCT
TCCGTTGATCTAACAATTTTCTCCCTTCACCTTGCGGGGATCTCCTCTATTCTAGGGGCCATCAATTT
TATTACAACCATCATTAATATGAAGCCCCCTGCCATTTCCCAGTACCAGACCCCCTTATTCGTCTGAG
CCGTCCTGATTACGGCCGTTCTTCTCCTCCTTTCCCTCCCAGTTTTAGCTGCTGGAATTACTATGCTT
CTAACAGACCGAAATCTTAACACCACTTTCTTTGACCCTGCCGGGGGAGGGGACCCCATTCTATATCA
ACATTTATTCTGGTTCTTCGGGCACCCAGAAGTTTACATTCTAATTCTCCCCGGGTTTGGAATGATTT
CACACATTGTTGCCTACTACTCAGGTAAAAAAGAACCCTTCGGGTATATAGGCATGGTCTGAGCTATG
ATGGCTATTGGCCTCCTCGGCTTCATTGTCTGAGCTCATCAWATGTTTACCGTAGGGATGGACGTTGA
CACCCGAGCATAC
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Retropinna semoni

NNNAAGAGAGTCATCCAGTACTTCGCCAGCATCGCTGCGGTT-=-—=—-— GGAGGTGGAGCCAAAAAGGA
CAGCAGCAAGGGGACTCTGGAGGATCAAATCATCCCGGCTAACCCGGCACTCGAGGCCTTTGGCAATG
CCAAAAAGCTGAGAAATGACAACTCGTCTCGTTTTGGAAAATTCATCAGGATTCACTTTGGCACCTGT
GGGAAACTGTCATCGGCCGACATCGAGACCTATCTGCTGGAGAACTCCCGTGTTACCTTCCAGCTTAA
GGATGAGAGGAACTACCACATCTTCTACATCATCCTGTCCCACCAGAAGCCTGAAGTAGTGGATCTGC
TGCTTACCACCAACAACCCGTACGACTACTGCTTCTTCTCCCAAGGAGAGGTAACGGTCGCCTTCATT
AACGACTCTGAGGAGATTAAGGCCACCGACGCCGCCTTCGATGTCCTGGGTTTCACTGCTGAGGAGAA
AACAGCGGTCTACAAAGTGATCGGTGCCATCATGCACTACGGCAACATGAAGTACAAACAGAAGCAAC
GTGAGGAGCAGGCTGAACCTGACGGCACAGAGGCTGCTGATAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTTCATCAAGGGGTGTGCCATCCCAGAGTGAAGGTTGGAAATGAATACGTCACCAAGGG
GCAGAGTGTGGATCAAGTCTACTACAAGGCTGTCCGTTTCTCATTCACAGTCATGTCTGTCTCCATCC
AGGCTGAAGGGCAGGAGGAAACT - ——====———————————— GTCACCATATTCAGGGAGCCAAAACCC
AACTCTGAGCTGTCCTGCAAACCCCTCTGTTTGATGTTTGTGGATGAGTCTGACCACGAGACTCTGAC
GGCCATCCTGGGGCCTGTGGTGGCTGAGAGGAATGCCATGAAGAATAGTCGCCTCATCCTGTCCCTGG
GTGGTCTTCCTCGGTTCTTCCGCTTCCATTTCAGGGGCACAGGCTACGATGAGAAGATGGTACGTGAG
ATGGAGGGCATGGAGGCCTCGGGCTCCACTTATGTCTGCACACTGTGTGACTCCACCAGAGCTGAGGC
CTCCAAGAACATGGTGCTCCACTCCATMACACGATGCCATGATGAGAACCTGGACCGTTATGAGACCT
GGAGAACCAACCCCTACTCCGAGTCTGCAGAGGAGCTGAGAGACCGGGTCAAAGGTGTCTCTGCCAAG
CCCTTCATGGAGACCCATCCCACTCTGGACGCTCTGCACTGCGACATCGGGAACGCTACAGAGTTTTA
CAAGATCTTCCAGGATGAGATCGGGGAGGTGCAC-——====———————— TGCAAACCCGATCCCAGCA
AGGAGGAGCGGCGGAGCTGGAGGGCAGCTCTGGATAAGCTATTGAGGAAGAAAATGAAGCTTAAGCCT
GTGATGAGGATGAACGGGAACTATGGCCGGCGGCTGATGACCATGGAGGCGGTGGAGGTGGTGTGTGA
GCTGGTGCCATCAGAGGAGCGKAGGGAGGCCCTCCGGGAGCTGATGGGTCTCTACCTCCAGATGAAGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGTGCTTTCAAA
ATCAACCATAGCTCG-======————— CATGAT--——-- CTTGGC---TCC-==——~ GGG---CAAAC
AGCATTTTCT---TCCCAAGCACCC---GGC---TAC—=—=====————=— GCAGCCGCTGCCCTGGGA-
——————————— CACCACCACCACCCGACC=====-CATGTCAGTTCT---TACTCTACAGCTGCT---
—————— TTCAATTCTACCCGGGACTTTCTCTTCAGAAATCGAGGCTTTGGGGACGCTACC---AGCGC
T---CAGCATAGTCTCTTCGCTTCCGCAGCG-————~ GGAAGTTTTGCA---GCGCCACATGGACACT
CAGATGCCGCG---GGACACCTGCTCTTCCCAGGACTTCACGAACAAGCTGCAAGCCAT—===-- GCT
TCCTCAAATGTTGTTAAC---AGTCAAATGCGATTG---GGCTTT---TCGGGGGACATGTACGGCCG
AGCTGAC—-==—-—- CAGTATGGCCATGTTACAAGCCCGCGG=-=—==-- TCTGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCA-————- CATCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATAAAACAAGAGTTAATCTGCAAATGGATCGAACC
GGAGCAACTAACGAACCCGAAAAAGTCGTGCAACAAAACTTTTAGCACAATGCACGAGCTAGTGACCC
ATTTGACGGTGGAGCATGTGGGAGGACCGGAGCAGTCGAACCACATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCCTTCAAAGCCAAATACAAACTTGTGAATCACATCAGAGTTCACACCGGAGAANN
NNNNNNNACGGCCCTGAGCCTGCTTATCCGAGCAGAGCTGAGCCAACCCGGTGCCCTTCTTGGGGACG
ATCAAGTTTATAATGTGATCGTGACCGCCCACGCTTTTGTTATAATCTTCTTCATGGTTATACCAATT
ATGATCGGGGGGTTCGGAAACTGACTTATCCCTCTAATGATTGGAGCCCCAGATATGGCTTTCCCACG
AATAAACAACATGAGCTTCTGACTTCTCCCTCCCTCTTTCCTCCTCCTCCTAGCCTCTTCGGGCGTAG
AGGCGGGGGCTGGGACAGGGTGAACGGTGTACCCCCCTCTTGCAGGCAATCTTGCCCATGCGGGAGCT
TCAGTCGACTTAACCATTTTTTCTCTCCATCTAGCCGGTATTTCTTCCATCCTCGGGGCAATCAACTT
TATCACAACAATTATTAACATGAAACCTCCAGCCATCTCGCAATACCAAACCCCCCTGTTTGTCTGGG
CTGTCCTAATCACTGCTGTTCTTCTACTTCTTTCGCTCCCAGTCCTGGCCGCGGGCATCACTATGCTC
CTGACAGATCGAAATCTCAACACAACCTTCTTCGATCCCGCAGGCGGGGGTGACCCCATCCTATACCA
ACACCTCTTTTGATTCTTTGGACACCCAGAGGTGTATATTCTTATCCTTCCGGGCTTCGGTATGATTT
CCCACATCGTCGCCTATTACTCAGGCAAAAAGGAACCCTTTGGCTACATGGGAATGGTATGAGCTATG
ATGGCAATCGGCCTGCTTGGCTTCATCGTGTGAGCTCACCACATGTTTACAGTGGGAAYGGATGTGGA
TACTCGAGCATAT

118



Lepidogalaxias salamandroides

ACCAAAAGAGTAATCCAGTACTTTGCCAGCATTGCTGCTGTC-====———~ CCAGGGGTCAAGAAGGA
CCCAAGCAAAGGAACACTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTTGGCAATG
CCAAAACATTGCGAAATGACAATTCTTCGCGGTTTGGAAAATTCATCCGCATTCATTTTGGAACAAGT
GGCAAATTGTCTTCTGCTGACATAGAGACTTATCTGCTGGAAAAATCACGTGTCACCTTTCAACTTAA
AGCGGAAAGGAACTATCACATTTTTTTTCAGATATTGTCCAATCAAAAGCCAGAGTTGCTGGACATGC
TGTTAGTTACCAACAATCCATATGATTATTCTTACATCTCCCAAGGAGAGGTAACAGTTCTATCCATC
AATGATTCTGAAGAACTTATGGCCACTGATAGTGCATTTGATGTGCTTGGATTTTCTTCAGAGGAAAA
GAGTGGGGTCTATAAATTGACAGGTGCCATCATGCACTATGGCAACATGAGGTTCAAGCAAAAGCAGC
GTGAGGAGCAAGCAGAACCTGATGGCACAGAAGCTGCTGACAAGGCTGCCTACCTAATGGGACTGAAC
TCAGCAGATCTCTTGAAAGGACTTTGTCACCCAAGAGTCAAGGTTGGAAATGAGTATGTAACCAAAGG
GCAAAGTGTAGATCAAGTATACTACNNNGCCGTGCGCTTCTCCTTCACACTCATGTCTATCTCCGTCC
GGGCCGAAGGTCAGGAGCAGCCA-————————————————— GTCACGGTCTTCAGGGAGGCCAAGCCC
AACTCAGAACTCTCCTGCAAGCCTATGTGCCTGATGTTCGTGGACGAGTCGGACCACGAGACGCTCAC
CGCCATCCTGGGGCCCGTGGTTGCCGAGCGGGACGCCATGAAGGAGAGCAGACTCATCCTCTCGCTGG
GTGGCCTCCAGCGCTCTTTCCGCTTCCTGTTCCGGGGCACGGGCTATGATGAGAAGATGGTGCGGGAG
ATGGAGGGGCTGGAGGCCTCGGGCTCCTCCTATGTCTGCACGCTGTGCGACTCCACCCGCGCTGAGGC
CTCCCAGAACATGGTGCTCCACTCCATCACCCGCAGCCACGAGGAGAACCGCGAGCGCTACGAGCTGT
GGAGGACCAACCCCTTCGCCGAGTCGGCCGACGAGCTTCGCGAGCGCGTCAGGGGCGTGTCCGCCAAG
CCCTTCCTGGAGACCACGCCCACGCTGGATGCGCTCCACTGTGACATCGGCAACGCCACTGAGTTCTA
CAAAATCTTCCAGGATGAGATTGGCGAGATGCAC-—=——- CTCCGCGCCGGCAGCGCCAACCCCAGCC
GGGAGGAACGGAGGAGCTGGCGCGCCGCCCTGGACAAGCAGCTGAGGAGGAAGATGAAGCTGAAGCCC
GTGATGAGGATGAACGGGAACTACGCCCGCCGGCTGATGACCCAGGAGGCCGTGGAGGCGGTGTGCGA
GCTGGTGCCATCGGAGGAGAGGAGGGAGGCGCTGAAGGAGCTCGTGGGGCTCTACGTCCAGATGAAGN
NNNNNGTCACAGACAGAGCACTGGCTTTGGGGATAAATCCGTTCGCTGATGGGATGGGCGCTTTTAAA
ATCAACCACAGCTCT-=======———=— CATGAT--——-- CTTGGC---TCC—==——— GGG---CAAAC
GGCGTTTTCC---TCCCAGGCACCG---GGC---TAC—-==————=—=——— GCAGCCGCTGCCCTGGGA-
——————————— CACCATCATCACCCTACC-==---CATGTCAGCTCC---TACTCCACCGCGGCT---
—————— TTCAATTCTACCCGGGACTTTCTCTTCCGAAATCGGGGGTTCGGAGACGCCACA---AGCGC
G---CAGCACAGTCTCTTTGCCTCAGCTGCG—==-——-— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCTACG---GGACACCTGCTATTCCCAGGACTTCACGAGCAAGCTGCGACCCAC—====-- GCG
TCGTCGAACGTGGTAAAC---AGTCAGATGCGCTTG---GGCTTT---TCGGGAGACATGTACGGGAG
GGCTGAC—-==—--- CAGTACGGCCATGTTACGAGCCCCAGG-=-=—=-- TCTGAT---CACTACGCTTCGA
CTCAGTTGCACGGCTATGGCCCC---ATGAACATGAATATGGCCGCT-—=——~ CATCAC---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGACAGCCGATAAAGCAAGAGCTTATCTGTAAGTGGGTCGAACC
GGAGCAACTGTCGAATCCAAAAAAGTCTTGCAACAAAACTTTCAGCACAATGCACGAGCTCGTGACCC
ACCTAACGGTGGAACACGTAGGGGGACCAGAACAGTCGAATCATATTTGTTTTTGGGAAGAGTGTCCG
CGAGAAGGGAAACCGTTCAAAGCCAAATACAAACTTGTGAATCATATCCGAGTACACACCGGAGAGNN
NNNNNNNNNNNNNNNNNNNNNNTTAATCCGCTCAGAATTAAGCCAACCAGGCTCACTTCTAGGGGACG
ACCAAATTTACAATGTAATCGTAACAGCCCATGCTTTCGTAATAATCTTTTTTATAGTCATACCTATT
ATAATTGGAGGTTTCGGTAATTGATTAATTCCTCTGATAATTGGAGCCCCTGATATAGCGTTCCCACG
AATAAACAACATAAGTTTTTGACTTCTACCTCCCTCTTTTATACTTCTTTTAGCCTCCTCTGCAATTG
AGGCAGGGGCAGGCACAGGATGAACTGTTTACCCCCCATTAGCAGGCAATCTTGCTCATGCAGGAGCT
TCAGTAGACTTCACAATTTTTTCTCTGCACTTGGCAGGTATTTCTTCAATCCTAGGGGCAATTAACTT
TATTACTACCATCTTAAACATAAAACCCCCAGCTTTGACTCAATACCAACTCCCACTGTTTGTTTGAT
CTGTCTTCATTACAGCCGTACTCTTGTTACTCTCCCTCCCAGTCCTAGCAGCGGGGATTACAATACTT
CTCACTGACCGAAACCTTAATACAACCTTCTTTGACCCCGCAGGGGGCGGAGACCCTATTCTCTACCA
ACACTTATTCTGATTTTTCGGGCACCCCGAAGTCTACATTTTAATTCTTCCAGGGTTTGGCATAATTT
CCCACATCGTTACCTACTATTCCGGCAAAAAAGAACCCTTCGGCTACATAGGCATAGTATGAGCAATA
ATAGCAATTGGGTTATTAGGGTTTATTGTATGAGCCCATCATATGTTTACTGTGGGTATAGATGTAGA
CACTCGAGCNNNN
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Galaxias maculatus

ACCAGGAGAGTTATCCAGTACTTTGCCAGCATTGCTGCAGTT-———————~ CCCGGAGCAAAGAGGGA
TCCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATG
CCAAAACGGCGAGAAATGACAACTCGTCACGCTTTGRCAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGCTGTCCTCTGCAGACATAGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAA
GGCAGAGAGGAACTACCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTCTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTATCATCCATC
AATGATTCTGAGGAATTGATCGCCACTGACAGTGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGGGTCTACAAGTTGACAGGTGCAATCATGCATTACGGTAACATGAAGTTCAAGCAAAAGCAGC
GCGAGGAGCAGGCAGAGCCTGACGGCACCGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAAGGACTGTGCCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTAGACCAAGTCTACTACAAGGCTGTCCGTTTCTCATTCACAGTCATGTCTGTCTCCATCC
AGGCTGAAGGGCAGGAGGAAACT - ——====———————————— GTCACCATATTCAGGGAGCCAAAACCC
AACTCTGAGCTGTCCTGCAAACCCCTCTGTTTGATGTTTGTGGATGAGTCTGACCACGAGACTCTGAC
GGCCATCCTGGGGCCTGTGGTGGCTGAGAGGAATGCCATGAAAAATAGTCGCCTCATCCTGTCCCTGG
GTGGTCTTCCTCGGTTCTTCCGCTTCCATTTCAGGGGCACAGGCTACGATGAGAAGATGGTACGTGAG
ATGGAGGGCATGGAGGCCTCGGGCTCCACTTATGTCTGCACACTGTGTGACTCCACCAGAGCTGAGGC
CTCCAAGAACATGGTGCTCCACTCCATAACACGATGCCATGATGAGAACCTGGACCGTTATGAGACCT
GGAGAACCAACCCCTACTCCGAGTCTGCAGAGGAGCTGAGAGACCGGGTCAAAGGTGTCTCTGCCAAG
CCCTTCATGGAGACCCAGCCCACTCTGGACGCTCTGCACTGCGACATCGGGAACGCTACAGAGTTTTA
CAAGATCTTCCAGGATGAGATCGGGGAGGTGCAC-——====———————— TGCAAACCCGATCCCAGCA
AGGAGGAGCGGCGGAGCTGGAGGGCAGCTCTGGATAAGCTATTGAGGAAGAAAATGAAGCTTAAGCCT
GTGATGAGGATGAACGGGAACTATGGCCGGCGGCTGATGACCATGGAGGCGGTGGAGGTGGTGTGTGA

GCTGGTGCCATCAGAGGAGCGTAGGGAGGCCCTCCGGGAGCTGATGGGTCTCTACCTCCAGATGAAG?
PP PP PR 222 PR 2222222222222 2220222222222 22222°2°2°22222°2°2°22222°2°2°?22°?2°?

AGTTGGCACAGCTCTAAGCCTGTTAATTCGGGCAGAGCTAAGCCAGCCAGGTGCTCTTTTAGGTGACG
ACCAGATTTATAATGTAATCGTCACAGCACACGCCTTCGTAATAATTTTCTTTATAGTAATACCTATC
ATGATTGGAGGCTTTGGAAACTGGCTAATTCCACTTATGATTGGGGCTCCGGATATAGCATTTCCCCG
TATGAACAACATAAGCTTTTGGCTACTCCCCCCCTCTTTTCTTCTTCTTTTAGCTTCCTCTGGCGTTG
AAGCCGGGGCTGGTACGGGCTGAACTGTTTACCCCCCTTTAGCAGGTAATCTTGCTCATGCTGGAGCT
TCCGTAGACCTGACTATCTTTTCCCTACACTTAGCAGGGATCTCTTCAATCTTAGGTGCAATTAACTT
CATTACCACAATTATTAACATGAAACCACCTGCTATCTCCCAATATCAGACCCCTTTATTTGTATGGG
CAGTCTTAATTACTGCCGTCCTTCTTCTTCTTTCTTTACCCGTTCTTGCTGCGGGAATTACGATACTA
TTGACGGACCGGAACCTAAATACGACTTTCTTCGACCCTGCCGGTGGGGGAGATCCTATTCTGTACCA
GCATTTGTTTTGGTTCTTTGGCCACCCCGAAGTTTACATTCTTATTCTTCCGGGATTCGGAATAATCT
CTCATATCGTTGCATACTACTCTGGAAAGAAAGAACCTTTTGGTTATATGGGAATAGTATGAGCTATG
ATAGCGATTGGTCTTCTAGGGTTTATCGTCTGGGCCCACCATATGTTTACTGTGGGAATAGATGTAGA
CACCCGAGCATAC
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Galaxiella nigrostriata

ACCAAAAGAGTAATCCAATACTTTGCTAGTATTGCAGCAGTA-———————— GCTGGAGCTAAGAAAGA
TCCAAGCAAGGGGACCCTGGAGGATCAAATCATTCAGGCAAATCCAGCACTGGAAGCTTTTGGTAATG
CCAAAACTGTGAGAAACGACAACTCATCCCGCTTTGGTAAATTCATCCGAATTCACTTTGGAACTACT
GGAAAATTATCTTCTGCTGACATAGAGACTTACCTACTTGAAAAATCACGTGTTACTTTTCAGTTAAA
GTCAGAGAGGAACTATCACATCTTCTTTCAGATCCTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTTTAATCACCAACAATCCCTATGACTATGCCTATATCTCCCAGGGAGAGGTTACAGTACAATCAATT
AATGATGCAGAGGAGTTGATGGCCACAGACAGTGCCTTTGATGTGCTGGGCTTTACTCAAGAAGAAAA
AATGGGCGTCTACAAATTGACCGGTGCCATCATGCACTACGGAAACCTGAGGTTCAAGCAAAAGCAGC
GTGAAGAGCAGGCTGAGCCGGATGGTACAGAAGCTGCTGACAAATCCTCTTACCTGATGGGTCTAAAT
TCTGCAGACCTTATTAAAGGGCTTTGTCATCCCAGAGTCAAAGTTGGCAATGAGTATGTTACCAAAGG
TCAAGGTGTAGATCAAGTCTACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNG
GCGAAGTCACAGAGAGAGAAGTAGCATTGGGGATAAACCCGTTTGCAGACGGAATGGGCGCTTTCAAA
ATCAACCACAGTTCA-——====——=——=— CATGAT-—=-—- TTGGGC---TCT-==——~ GGG---CAAAC
TGCATTTTCG---TCCCAAACACCA---GGC---TAC-=—====—=———— GCTGCGGCTGCCTTGGGA-
——————————— CACCATCACCACCCTACT------CATGTCAGTTCA---TATTCGACCGCAGCT---
—————— TTCAATTCCACCCGGGACTTTCTCTTCAGAAATCGGGGTTTTGCAGATGCCACC---AGTGC
C---CAGCACAGTCTGTTTGCCTCCGCAGCG-==——~ GGAAGTTTTGCA---GGACCACATGGACACT
CTGATGCCGCA---GGACACCTGCTCTTCCCAGGACTTCATGAGCAAGCCGCGAGTCAT--——-— GCG
TCCTCAAATGTTGTGAAC---AGTCAAATGCGATTG---GGCTTT---TCTGGGGACATGTATGGACG
TGCCGAT-=———- CAATATGGCCACGTTTCTAGCCCAAGG-=-—=--— TCCGAC---CATTATGCGTCGA
CCCAATTGCATGGTTATGGTCCT---ATGAACATGAATATGGCCGCA-————~ CATCAC---GGT---
GCGGGGGCCTTCTTCCGATACATGAGGCAGCCCATCAAACAAGAGCTAATCTGCAAGTGGATTGAACC
GGAACAACTGGCAAACCCCAAAAAGTCTTGCAACAAAACTTTCAGCACAATGCATGAGCTCGTGACCC
ATCTAACAGTGGAACATGTCGGGGGGCCTGAGCAGTCAAATCACATTTGCTTCTGGGAAGAATGTCCC
CGAGAAGGAAAACCATTCAAAGCAAAATACAAACTTGTAAATCATATTAGAGTACACACCGGAGAAAT
AGTCGGTACAGCTTTAAGCTTATTAATTCGAGCCGAGCTAAGCCAACCTGGGACCCTTTTAGGTGACG
ACCAGATTTATAACGTAATTGTAACCGCACACGCCTTTGTAATAATCTTTTTTATGGTGATACCGATT
ATAATTGGTGGTTTTGGTAACTGATTGGTGCCTCTGATAATTGGAGCTCCAGATATAGCATTTCCACG
CATGAATAATATAAGCTTTTGACTTCTTCCACCCTCTTTTCTTCTCTTATTAGCGTCTTCCGGAGTTG
AAGCTGGGGCTGGCACAGGATGAACAGTTTACCCGCCCTTAGCGGGGAACCTAGCTCATGCTGGAGCC
TCTGTAGACCTGACAATTTTTTCCCTTCACCTGGCAGGAATTTCTTCGATTTTAGGTGCAATTAACTT
TATTACTACAATTATTAATATAAAACCCCCAGCAGTTTCACAATATCAAACCCCCTTATTTGTATGGT
CCGTTTTAATTACAGCTGTACTCCTCCTTCTTTCTTTGCCAGTTCTTGCTGCAGGAATCACGATACTA
TTAACCGACCGAAATTTAAACACAACTTTCTTCGACCCCGCGGGAGGAGGCGACCCTATCTTATACCA
GCACTTGTTTTGATTTTTTGGACATCCCGAAGTCTATATTCTTATTTTACCCGGCTTCGGAATAATTT
CACACATTGTCGCTTATTACTCAGGCAAAAAAGAGCCATCTGGTTACATAGGAATAGTTTGAGCTATG
ATGGCAATCGGCCTATTAGGCTTCATTGTTTGAGCCCACCATATATTTACAGTCGGTATAGACGTAGA
TACTCGAGCATAC
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Prosopium williamsoni

ACTAAGAGGGTCATCCAGTACTTTGCCAGCATTGCAGCAGTT-——=————~ AGTGGGGTTAAGAGGGA
TCCAAGCAAGGGCACCCTGGAAGATCAAATCATCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATG
CCAAAACACTGAGAAATGACAACTCATCACGTTTCGGCAAATTCATCCGTATTCACTTCGGGACCAGT
GGGAAACTGTCCTCTGCTGATGTAGAGACGTACCTTCTTGAGAAGTCCCGTATCACCTTTCAGCTCAA
AGCTGAGAGGAACTACCATATTTTCTTCCAGATATTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TGTTAATCACCAACAATCCATACGACTACTCCTACATCTCACAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCTGAGGAACTGATGGCCACTGACAGTGCCTTCGATGTACTCGGCTTTACTGCAGAGGAGAA
ACAGGGGGTCTACAAGTTGACAGGTGCCATCATGCACTACGGCAACATGAGGTTCAAACAAAAGCAAC
GGGAAGAGCAGGCAGAGCCTGATGGTACAGAGTCTGCTGACAAGTCAGCTTACCTAATGGGGATCAAC
TCTGCCGATCTGATTAGAGGACTTTGCCATCCCAGAGTTAAGGTTGGCAATGAGTATGTCACCAAAGG
TCAAGGTGTAGATCAGGTCTACTACAAGGCTGTGCGTTTCTCCTTCACCATCATGTCCATCTCTATTC
AAGCTGAGGGAGAAGATGAAGCA-————————————————— ATCACCATTTTCCGGGAGCCCAAGCCC
AACTCAGAGATGTCCTGCAAGCCGCTCTGCCTGATGTTTGTGGACGAGTCGGACCACGAGACGCTCAC
AGGCGTCCTGGGGCCTGTGGTGGCCGAAAGGAACGCTATGAAGCACAGCCGTCTCATCCTGTCTGTGG
GCGGCCTTTCTCGCTCCTTCTGCTTCCACTTCCGGGGCACGGGCTACGACGAGAAAATGGTGCGAGAG
ATGGAGGGTTTGGAGGCCTCTGGCTCCACCTACATCTGCACGCTGTGTGACTCTACTAGGGCAGAGGC
CTCCCACAACATGACTCTCCACTCTGTCACCCGCAGCCACGACGAGAACCTGGAGCGCTACGAACTTT
GGAGGACCAACCCTTATTCTGAATCAGCTGAGGAGCTGCGAGACCGAGTCAAAGGCGTCTCTGCCAAG
CCCTTCATGGAGACCCAGCCCACACTGGATGCCCTGCACTGTGATATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGATGAGATAGGGGAGGTCTAT-—=======—————— CACAAGGCCAACCCCAGCC
GGGAGCAGCGTCGAAGCTGGCGGGCAGCCCTGGACAAGCAGCTGAGGAAGAAGATGAAGCTGAAGCCT
GTGATGAGGATGAATGGGAACTATGCACGGAAGCTGATGACCCGGGAGGCAGTGGAGGCAGTGTGTGA

GCTGGTGCACTCAGAGGAGCGTCAGGAAGCCCTGAGGGAGCTGATGGGGCTCTACCTCCAGATGAAG?
PP PP PR 222 PR 2222222222222 2220222222222 22222°2°2°22222°2°2°22222°2°2°?22°?2°?

AGTCGGCACAGCCCTAAGCCTTTTAATCCGAGCTGAGCTAAGCCAGCCCGGGGCCCTTCTGGGGGACG
ATCAAATTTATAATGTAATCGTTACGGCCCATGCTTTCGTTATGATTTTCTTTATAGTTATGCCAATT
ATGATTGGAGGCTTTGGAAACTGACTAATCCCCCTTATGATCGGAGCACCCGATATAGCATTTCCCCG
AATAAATAACATGAGCTTCTGACTTCTTCCCCCGTCCTTTCTTCTTCTCCTGGCCTCGTCCGGGGTTG
AAGCCGGCGCCGGTACAGGATGAACAGTGTACCCCCCACTAGCAGGCAACCTCGCTCACGCAGGAGCC
TCCGTTGATTTAACTATCTTCTCCCTACACTTAGCTGGTATTTCCTCTATTTTAGGAGCCGTTAATTT
TATTACAACCATTATTAACATGAAGCCCCCGGCCATCTCGCAGTATCAAACACCCCTTTTTGTTTGAG
CCGTTTTGATCACCGCCGTCCTTTTACTACTTTCCCTCCCTGTGCTGGCAGCAGGTATTACCATGCTG
CTTACAGATCGAAACCTAAACACCACTTTCTTTGACCCAGCAGGAGGAGGAGACCCAATTCTGTATCA
GCACCTATTTTGATTCTTTGGCCACCCGGAAGTATATATTCTTATTCTTCCAGGCTTTGGTATAATCT
CACACATTGTTGCATACTACTCGGGCAAGAAAGAACCCTTCGGGTACATGGGAATGGTGTGGGCTATA
ATGGCCATTGGCCTACTGGGGTTTATCGTCTGAGCCCACCACATGTTTACTGTTGGAATGGATGTCGA
CACTCGTGCCTAC
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Oncorhynchus keta

ACCAAGAGAGTCATCCAGTACTTTGCCAGCATTGCAGCAGTT-——=——=——~ AGTGGCGTTAAGAGGGA
TCCAAGCAAGGGCACCCTGGAAGATCAAATCATCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATG
CCAAAACACTGAGAAATGACAACTCATCACGTTTCGGCAAATTCATCCGTATTCACTTTGGGACCAGT
GGGAAACTGTCCTCTGCCGACGTAGAGACTTACCTTCTTGAGAAGTCCCGTATCACCTTTCAGCTCAA
AGCTGAGAGGAACTACCATATTTTCTTCCAGATATTGTCCAATCAAAAGCCAGAGCTCTTGGACTTGC
TGTTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAAGTAACAGTAGCATCCATC
AATGATTCTGAGGAACTGATGGCCACTGATAGTGCCTTCGATGTGCTCGGCTTTACTGCAGAGGAAAA
ACAGGGGGTCTACAAGTTGACAGGTGCCATAATGCACTACGGCAACATGAGGTTCAAACAAAAGCAGC
GGGAGGAGCAGGCAGAGCCTGACGGTACAGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGATCAAC
TCTGCAGATCTGATTAAAGGACTTTGTCATCCCAGAGTCAAGGTTGGCAATGAGTATGTCACCAAAGG
TCAAGGTGTAGATCAGGTCTACTATAAGGCTGTGCGTTTCTCCTTCACCATCATGTCCGTCTCTATTC
AAGCTGAGGGAGAAGATGAGGCG-======——————————— ATCACCATTTTCCGGGAGCCCAAGCCC
AACTCAGAGATGTCCTGCAAGCCGCTATGCCTGATGTTTGTGGACGAGTCGGACCACGAGACTCTCAC
AGGCGTCCTGGGGCCTGTGGTGGCCGAGAGGAACGCTATGAAGCACAGCCGTCTCATCCTGTCTGTGG
GTGGCCTTTCTCGCTCCTTCCGCTTCCACTTCCGGGGCACGGGCTATGATGAGAAGATGGTGCGAGAG
ATGGAGGGTTTGGAGGCCTCTGGCTCCACTTACATCTGCACGTTGTGTGACTCCACTCGGGCAGAGGC
CTCCCAAAACATGACTCTCCACTCTGTCACCCGCAGCCATGACGAGAACCTGGAGCGCTATGAACTTT
GGAGGACCAACCCTCATTCTGAGTCAGCTGAAGAGCTGCGAGACCGAGTCAAAGGCGTCTCTGCCAAG
CCCTTCATGGAGACCCAGCCCACACTGGACGCCCTGCACTGTGATATCGGCAATGCCACTGAGTTCTA
CAAGATCTTCCAGGATGAGATAGGGGAGGTCTAT-——====———————— CACAAGGCAAACCCCAGCC
GGGAGCAGCGTCGGAGCTGGCGGGCCGCCCTGGACAAGCAGCTGAGGAAGAAGATGAAGCTGAAGCCT
GTGATGAGGATGAATGGGAACTATGCACGGAAGCTGATGACCCGGGAGGCAGTGGAGGCAGTGTGTGA
GCTGGTGTGCTCAGAGGAGCGTCAGGAAGCCCTGCGGGAGCTGATGGGGCTCTACATCCAGATGAAGG
GCGAAGTCACAGAANGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGAGCTTTTAAA
ATCAACCACAGCTCC—======————=— CACGAC-—=——-- CTGRGC---TCC—==——- GGC---CAGAC
GGCGTTCTCC---TCCCAGGCTCCC---GGC==-TAT-==———=————— GCTGCTGCCGCYCTGGGT-
——————————— CACCACCACCACCCGACA------CACGTCAGCTCC---TACTCCACSGCAGCC---
—————— TTCAACTCCACCCGGGACTTTCTCTTCAGAAACCGGGGCTTCGGRGAYGCCACC---AGCGC
G---CAGCACAGCCTGTTTGCCTCCGCAGCG===——— GGAAGTTTTGCA---GGGCCACATGGACACT
CCGATGCCRCG---GGGCACCTGCTCTTCCCSGGACTCCACGAGCAAGCCGCMAGTCAT—===-- GCR
TCATCWAATGTCGTCAAC---AGCCAGATGCGSCTT---GGCTTT---ACYGGGGACATGTACGGCCG
GGCTGAC—-==—--- CAGTAYGSCCATGTTACGAGCCCCCGC-—==—- TCCGAC---CACTACGCCTCCT
CCCAGYTGCAYGGCTATGGCCCY---ATGAACATGAACATGGCGGCT—-=—-- CACCAC---GGG---
GCAGGGGCCTTCTTCCGATACATGAGGCAGCCCATCAAACAAGAGCTCATCTGTAAGTGGGTCGAGCC
CGAACAGTTGTCGAACCCCAAAAAGGCTTGCAACAAAACGTTCAGCACGATGCACGAGCTCGTGACCC
ACCTGACAGTGGAGCATGTGGGGGGACCGGAACAGTCTAACCATATCTGCTTCTGGGAAGAGTGCGTC
CGAGAAGGAAAACCGTTCAAAGCCAAATACAAACTGGTAAATCATATCAGAGTGCACACCGGAGAGAT
AGTCGGCACCGCCCTAAGCCTACTGATTCGGGCAGAACTAAGCCAGCCAGGCGCTCTTCTAGGAGATG
ACCAGATCTATAACGTAATCGTCACAGCCCATGCCTTCGTTATGATTTTCTTTATAGTCATACCAATT
ATAATCGGAGGATTTGGAAACTGATTAATCCCTCTAATAATCGGAGCCCCCGATATGGCATTCCCACG
AATAAATAACATAAGCTTCTGACTCCTCCCCCCCTCGTTTCTCCTCCTCCTATCTTCATCTGGAGTTG
AAGCCGGCGCTGGTACCGGATGAACAGTTTATCCCCCTCTGGCCGGAAACCTTGCCCACGCGGGAGCC
TCTGTTGACTTAACCATCTTCTCCCTTCATTTAGCTGGAATTTCCTCAATTTTAGGAGCCATTAATTT
TATCACAACCATTATTAATATGAAGCCCCCAGCCATCTCTCAGTACCAGACCCCACTTTTTGTTTGAG
CTGTGCTAATCACTGCTGTACTTCTACTACTTTCCCTACCCGTCCTAGCAGCAGGCATTACTATGTTA
CTTACTGACCGAAATTTAAACACCACTTTCTTTGACCCGGCAGGCGGGGGAGATCCGATTTTATACCA
ACACCTCTTTTGGTTCTTCGGACACCCAGAGGTATATATTCTTATCCTCCCAGGCTTCGGTATAATTT
CACATATCGTTGCATACTACTCCGGCAAAAAAGAACCATTCGGGTATATAGGAATAGTTTGAGCTATA
ATAGCCATCGGGTTACTGGGGTTTATCGTTTGAGCCCACCACATGTTCACTGTCGGAATAGACGTGGA
CACTCGTGCCTAC
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Esox lucius

ACCAAGAGAGTCATCCAGTACTTTGCCAGCATTGCAGCAGTC-=====——~ AGTGGTGCTAAGAGGGA
TCCCAGCAAGGGGACCCTGGAAGATCAAATCATCCAGGCCAACCCTGCACTGGAGGCTTTTGGTAAYG
CCAAAACAGTTAGAAATGACAACTCATCACGTTTTGGCAAATTCATCCGTATTCACTTTGGAACAAGT
GGAAAACTGTCCTCTGCTGATATTGAGACTTACCTTCTTGAGAAGTCCCGTATCACCTTTCAGCTCAA
AGCYGAGAGGAACTACCATATTTTCTTCCAGATATTGTCCAACCAAAAGCCAGAGCTGCTGGACATGC
TGTTAATCACCAATAACCCATATGACTACTCCTACATCTCTCAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCTGATGAACTGTTGGCTACTGACAGCGCCTTTGATGTACTCGGCTTTACTGCAGAGGAGAA
ACAGGGGGTCTACAAGTTGACAGGTGCCATCATGCACTAYGGCAACATGAAGTTCAAACAAAAGCAGC
GGGAGGAGCAGGCAGAGCCTGACGGTACAGAAGCTGCTGACAARTCAGCGTACCTAATGGGCATYAAC
TCTGCAGATCTCATTAAAGGACTTTGTCATCCCAGAGTCAAGGTTGGCAATGAGTATGTCACCAAAGG
TCAAGGAGTAGATCAGGTCTACTACAAAGCAGTGCGTTTCTCCTTCACCATCATGTCCGTCTCCCTCC
AGGCGGAGGGAGAGGACGAGGCT-======= === ———— GTCAACATCTTCCAGGAGTCCAAGCCG
AACTCAGAGATGTCCTGCAAGCCTCTCTGCCTGATGTTTGTTGATGAGTCAGATCACGAAACGCTGAC
AGCTGTCTTGGGGCCCGTAGTGGCTGAAAGGAACGCCATGAAGAACAGTCGTCTTATCTTGTCCCTGG
GTGGACTTTCTCGCTCCTTCCGCTTCCACTTCCGAGGCACGGGCTATGATGAGAAGATGGTGCGAGAG
ATGGAAGGTTTGGAGGCCTCTGGCTCCACGTACATCTGCACCCTGTGCGACTCCACTCGGGCTGAAGC
CTCTCACAACATGACTCTCCACTCTGTCACCCGCAACCACGACGAGAACCTGGAGCGCTACGAACTCT
GGAGAACCAACCCTTATTCTGAGTCTGTTGAGGAGCTGCGAGACCGGGTGAAGGGCGTCTCAGCCAAA
CCTTTCATGGAGATCCAGCCCACCCTGGACGCGCTGCACTGCGACATAGGCAATGCCACTGAGTTCTA
CAAGATCTTCCAGGATGAGATAGGGGAGATCTAC-——====———————— GACAATCCCAACCCCAGCA
GGGAGCAGCGTCGGAGTTGGCGGGCTGCACTCGACAAGCAGCTAAGACAGAAGATGAAGCTGAAGCCA
GTGATGAGGATGAATGGAAATTATGCAAGGAGGCTGATGACCCGAGAGGCTGTGGAAGCGGTGTGTGA
GCTGGTGCGTTCAGAGGAGCGTCAGGAGGCCCTGAGGGAACTGATGGGGCTCTACCTCAAGATGAAGN
NNNNNNNNNNNNNNAGAGAAGTTGCTTTGGGGATAAATCCGTTTGCAGACGGGATGGGCGCTTTTAAA
ATCAACCACAGCTCT-=======———=— CACGAC-—=——-- CTAGGC---TCC—==——- GGC---CAAAC
GGCGTTCTCC---TCACAAGCACCC---GGC-=--TAC—==—=————————— GCCGCCGCAGCGCTGGGT-
——————————— CACCACCACCACCCGACA------CACGTTAGCTCG---TACTCCACCGCAGCG---
—————— TTCAACTCAACCCGGGACTTTCTCTTCAGAAACCGGGGCTTCGGGGACGCGGCC---AGCGC
G---CAGCACAGCCTGTTCGCCTCAGCAGCG====—- GGAAGTTTTGCT---GGACCACAYGGACACT
CAGATACTGCG---GGGCACCTGCTCTTCCCGGGACTTCACGAGCAAGCCGCGAGCCAT—==--= GCG
TCCTCGAATGTAGTCAAC---AGCCAGATGCGATTG---GGCTTT---ACCGGGGACATGTACGGCCG
GGCTGAC—-==—--- CAGTATGGCCACGTTACCAGTCCCCGC-—==—- TCCGAC---CACTATGCATCCA
CCCAGCTCCACGGCTACGGACCC---ATGAACATGAATATGGCGGCT——=——- CAYCAC---GGA---
GCTGGGGCCTTCTTCAGATACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAATGGGTCGAACC
GGAGCAGTTGTCGAACCCCAAGAAGTCCTGCAACAAAACGTTCAGCACGATGCACGAGCTGGTGACCC
ATCTGACGGTGGAGCACGTCGGTGGACCGGAGCAGTCGAACCATATCTGTTTTTGGGAAGAGTGTGTC
CGAGAAGGAAAACCATTTAAAGCCAAGTACAAACTTGTAAATCACATCAGAGTGCACNNNNNNNNNAT
AGTCGGCACAGCCTTAAGCCTTTTAATCCGGGCCGAACTAAGCCAGCCAGGGGCTCTCTTAGGTGACG
ACCAGATTTATAATGTTATCGTTACAGCCCATGCCTTTGTTATAATCTTTTTTATAGTTATACCCGTT
ATAATTGGGGGTTTTGGAAACTGATTAATTCCCCTAATGATTGGTGCCCCCGACATGGCCTTCCCCCG
CATAAATAATATAAGCTTCTGACTTCTCCCCCCCTCCTTTTTACTTCTCTTAGCCTCCTCAGGTGTTG
AAGCTGGTGCTGGTACTGGCTGAACAGTTTATCCGCCTTTGGCCGGAAACTTAGCACACGCAGGTGCT
TCTGTAGACTTAACTATTTTCTCTCTCCACCTGGCCGGAATTTCTTCTATTCTAGGAGCTATTAATTT
TATTACCACAATTATTAACATAAAACCCCCCGCCATCTCACAATATCAGACACCATTATTTGTTTGAG
CAGTCCTGATTACAGCTGTACTTCTACTTCTATCTCTCCCAGTCCTAGCCGCTGGAATTACCATATTG
CTCACAGACCGAAATTTAAACACCACATTCTTTGACCCCGCTGGTGGTGGAGACCCTATTCTATACCA
ACACCTCTTCTGATTCTTCGGACACCCGGAAGTCTACATTCTTATTCTACCAGGATTTGGTATAATCT
CTCACATTGTAGCTTATTATTCTGGTAAAAAAGAACCATTCGGCTACATAGGCATAGTATGAGCAATA
ATGGCCATTGGTCTCCTTGGCTTTATTGTCTGAGCCCACCATATGTTTACTGTGGGAATAGATGTAGA
CACTCGCGCCTAC
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Umbra 1imi

ACCAAGAGAGTCATCCAGTACTTTGCCAGCATTGCAGCAGTC-=====——~ AGTGGCGTTAAAAGGGA
TCCAAGCAAGGGGACCCTGGAAGATCAAATAATCCAGGCTAACCCAGCACTGGAGGCTTTTGGTAATG
CCAAAACAATAAGGAATGACAACTCTTCGCGTTTTGGTAAATTCATCCGCATTCACTTTGGAACCAGC
GGGAAACTGTCCTCTGCCGACATTGAGACTTACCTTCTTGAGAAGTCCCGTATCACCTTTCAGCTCAA
AGCTGAGAGGAACTACCACATTTTCTTCCAGATATTGTCCAATCAAAAGCCGGAGCTGTTGGACATGC
TCTTAATCACCAACAATCCGTATGACTACTCCTACATCTCCCAAGGAGAGGTAACTGTAGCATCCATC
AATGATTCCGAAGAACTGTTGGCCACAGACAGTGCCTTCGATGTCCTCGGCTTCACCCCAGAGGAGAA
ACAGGGAGTTTACAAGTTGACAGGTGCTATCATGCACTACGGCAACATGAGATTCAAACAGAAACAGC
GTGAGGAGCAGGCAGAGTCTGACGGTACAGAAGCAGCCGACAAGTCAGCATACCTAATGGGGATCAAC
TCTGCAGATCTGATCAAAGGACTCTGTCACCCCAGAGTCAAGGTTGGCAATGAATATGTCACTAAAGG
TCAGGGTGTAGATCAGGTCTACTACAAGGCTGTGCGTTACTCCTTCACGATTATGTCAATCTCTATTC
AAGTTGACGGGGAAGATGAGGTT-—========———————— GTCACCATTTTCCAGGAGTCCAAGCCC
AACTCAGAGATGTCCTGCAAGCCTCTCTGTCTGATGTTTGTGGATGAGTCAGATCATGAGACGCTGAC
AGCTGTCCTGGGGCCCGTGGTTGCCGAAAGGAACGCTATGAAGAACAGTCGTCTTATTCTGTCTGTCG
GTGGCCTATCTCGCTCCTTCCGCTTCCACTTCCGAGGCACAGGTTACGATGAGAAAATGGTACGAGAT
ATGGGAGGTTTGGAGGCCTCAGGTTCAACCTATGTCTGCACGCTGTGCGATTCCACTCGGGCAGAGGC
CTCCCACAACATGACCCTCCATTCTATCACCCGTAGCCATGACGAGAACCTGGAGCGCTACGAACTCT
GGAGAACTAACCCTTATTCTGAGTCTGCTGAGGAGCTTCGTGACCGGGTCAAAGGCGTCTCTGCGAAA
CCCTTCATGGAGATCCATCCCACCCTGGATGCTCTGCACTGCGATATCGGCAATGCCACAGAGTTCTA
CAAAATCTTCCAGGATGAGATAGGGGAGGTCTAC-——=====——————— CAAAATCCCAACCCTAGCA
AAGAGCTGCGCCGGAGCTGGCGGGCTGCCCTTGACAAGCAACTAAGAACAAAGATGAAGCTGAAGCCT
GTGATGAGGATGAATGGGAACTATGCACGCAAACTGATGACCCGGGAGGCTGTGGATGCAGTATGTGA
GCTGGTATGCTCAGAGGAGCGGCGGGCAGCCCTGAGGGAACTGATGGAGCTTTATCTACAGATGAAGG
GCGAAGTCACAGAAAGAGAAGTTGCTTTGGGGATAAACCCGTTCGCAGACGGGATGGGCGCTTTTAAA
ATCAACCACAGTTCT--=-=====————— CACGAC-—=——-- CTGGGC---TCC-==——~ GGG---CAGAC
GGCGTTTTCT---TCCCAAGCTCCC---GGC---TAC—-——=—————=——— GCTGCAGCTGCGTTGGGT -
——————————— CACCACCACCACCCAACA------CACGTTAGCTCA---TATTCCACCGCARCC---
—————— TTCAATTCCACCCGGGACTTTCTCTTCAGAAACAGGGGCTTCGGAGATGCGGCC---AGCGC
A---CAGCACAGCCTGTTTGCCTCAGCAGCG-=-==-- GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATACCGCG---GGGCACCTGCTTTTCCCGGGACTCCACGAGCAAGCCGCGAGCCAT—===—-- GCA
TCTTCGAATGTGGTCAAC---AGCCAAATGCGACTG---GGCTTT---ACCGGGGACATGTACGGCCG
GCCTGAC—-==—-- CAGTATGGCCACGTTACCAGTCCCCGC—===—-— TCTGAT---CACTATGCCTCCA
CTCAGCTTCACGGTTACGGCCCC---ATGAACATGAATATGGCGGCT-—=——~ CATCAC---GGA---
GCAGGGGCCTTCTTCAGATACATGAGGCAGCCGATTAAACAAGAGCTTATCTGCAAATGGGTCGAACC
AGAGCAGTTGTCAAACCCCAAAAAGTCTTGCAACAAAACCTTCAGCACAATGCACGAGTTGGTGACAC
ACCTGACGGTGGAGCATGTCGGTGGACCGGAGCAGTCGAACCATATCTGTTTTTGGGAAGAATGTGTG
CGAGAAGGAAAGCCATTCAAAGCCAAATACAAACTCGTAAATCATATCAGAGTTCACACCGGAGAAAT
AGTGGGCACTGCTTTAAGTCTCTTAATTCGAGCCGAACTCAGTCAACCAGGCGCCCTACTGGGGGATG
ACCAGATTTATAACGTTATCGTCACCGCCCACGCTTTTGTTATAATTTTCTTCATAGTTATACCCATT
ATAATTGGAGGGTTTGGTAATTGACTAATCCCCCTAATAATTGGAGCCCCAGACATGGCATTCCCTCG
AATAAATAACATAAGCTTCTGGCTTCTTCCTCCCTCCTTCCTTCTTCTTTTAGCATCTTCAGGGGTTG
AAGCTGGCGCCGGAACGGGGTGAACAGTTTATCCCCCCCTGGCTGGCAACCTCGCTCACGCCGGLCGLC
TCCGTAGACCTAACTATCTTTTCCCTCCACCTAGCTGGGGTCTCTTCCATTTTAGGGGCCATTAACTT
CATCACAACAATCATTAACATAAAACCCCCCGCCATCTCCCAATATCAAACACCCTTATTCATCTGAG
CTGTATTAATTACTGCCGTCCTTCTACTTCTTTCCCTCCCTGTTCTAGCTGCCGGAATTACAATACTT
CTCACGGACCGAAACTTAAATACCACCTTCTTTGACCCTGCAGGGGGAGGGGACCCCATTCTTTACCA
ACACCTCTTTTGATTCTTTGGCCACCCCGAAGTCTATATTTTAATTTTGCCAGGATTTGGGATAATCT
CACACATTGTGGCCTACTACTCCGGAAAAAAGGAACCCTTTGGTTATATGGGCATGGTATGAGCTATA
ATGGCCATCGGCCTCCTGGGTTTTATTGTCTGAGCCCACCACATGTTTACTGTAGGCATAGATGTAGA
CACTCGTGCCTAT
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Diplophos taenia

ACTAAGAGAGTTATCCAGTATTTTGCCAGCATTGCTGCAGTT-———————~ GGCGGAGCAAAAAGGGA
TTCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAATCCTGCCCTGGAGGCTTTCGGTAATG
CCAAAACATTGAGAAATGACAACTCATCACGCTTTGGCAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGTTGTCCTCTGCAGACATCGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTTAA
GTCAGAGAGGAACTACCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TKTTGATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAAGTAACAGTTGCATCCATC
AATGATTCTGAGGAGCTGATGGCCACTGACAGTGCATTTGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGGGTCTATAAGTTGACAGGTGCAATCATGCATTACGGAAACATGAAGTTCAAGCAAAAGCAGC
GTGAGGAGCAGGCAGAGCCTGACGGCACTGAGGCTGCTGACAAGTCAGCTTACCTAATGGGCCTGAAC
TCTGCAGATCTAGTGAAAGGACTCTGCCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTTGACCAAGTCTACTACAAGGCTGTGCGATTCTCCTTCACTGTCATGGCTGTCTCTGTCC
AGGCAGAGGGAGAGGATRAGGCC-=—=—====———— - ——— GTCACCGTCTTCAGAGAGTCCAAGCCC
AACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGGATGAGTCTGATCACGAGACACTGAC
AGGCATCCTTGGGCCTGTGGTGGCTGAGAGGRACGCTATGAAGAACAGCCGCCTCATACTGTCTCTCG
GGGGCCTCCCTCGATCCTTTYGCTTCCACTTCAGGGGCACAGGCTATGATGAGAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCCTCAGGCTCCACATATGTCTGCACCCTCTGTGACTCCACCCGTGCAGAGGC
CTCCCACAACATGGTGCTTCACTCCATTACCCGCAGCCACGATGAGAACATGGAGCGCTACGAGATCT
GGAGGACTAACCCGTACTCCGAGTCCGCAGATGAGCTTCGGGATCGGGTGAAAGGTGTCTCTGCCAAA
CCCTTCATGGAGACTCAGCCCACCCTAGACGCTCTGCACTGTGATATCGGTAACGCCACCGAGTTCTA
CAAGATCTTTCAGGATGAGATCGGGGAGGTGTAC-——====———————— CGGAAGCCCAACCCAAGCA
GGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGAGGAAGATGAAGCTGAGGCCA
GTGATGAGGATGAATGGGAACTATGCCCGGAGGCTGATGACCAGCGAGGCRGTGGAGAGTGTGTGTGA
GCTAGTCCCCTCAGAACAGCGGCGTGAGGCTCTCAGGGAGCTGATGGGACTCTATCTCCAAATGAAGG
GCGAAGTCACAGAAAGAGAGGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCG=======————=— CATGAT--——-- CTTGGC---TCC-==——~ GGG---CAAAC
AGCGTTTTCC---TCTCAAGCACCC---GGC---TAC-=———=—=————— GCAGCCGCTGCCCTCGGA-
——————————— CACCACCACCATCCAACA------CATGTCAGCTCT---TACTCCACCGCGGCT---
—————— TTCAACTCCACTCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGACGCCACC---AGTGC
G---CAACACAGTCTCTTCGCATCTGCAGCG—==——— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCT---GGACACCTGCTCTTCCCAGGACTTCACGAGCAAGCTGCGAGCCAT-===-- GCG
TCCTCAAATGTTGTTAAC---AGTCAGATGCGGTTG---GGCTTT---TCAGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTATGGCCATGTTACTAGCCCGCGG=-—==—-- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTACGGCCCT---ATGAACATGAATATGGCCGCA-————- CATCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATAAAACAAGAGCTGATCTGYAAGTGGATCGAACC
AGAGCAACTTACGAATCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATTTGACGGTGGARCATGTGGGGGGACCAGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGGGAGAT
GGTGGGCACGGCCCTTAGCCTGCTTATTCGGGCAGAGCTTAGCCAGCCCGGCGCGCTTCTAGGCGATG
ATCAAATCTATAATGTAATCGTCACGGCGCACGCCTTCGTAATAATCTTCTTTATAGTGATACCAATT
ATGATTGGGGGATTTGGAAACTGATTAATTCCCCTTATGATTGGGGCCCCGGACATGGCCTTCCCTCG
GATGAACAATATAAGTTTCTGGCTCCTTCCTCCCTCCTTCCTTCTTCTCCTGGCTTCCTCCGGGGTGG
AGGCCGGAGCCGGGACAGGATGAACCGTGTACCCCCCTCTCGCCGGCAACCTTGCCCATGCAGGAGCC
TCCGTGGACCTCACCATCTTCTCCCTTCACCTCGCAGGGATTTCTTCTATTCTTGGGGCAATCAACTT
TATCACTACAATCATTAACATAAAACCCCCTGCTATCTCCCAGTATCAAACACCTCTATTCGTGTGAG
CCGTCCTAGTCACTGCCGTTCTCCTTCTACTATCCCTCCCCGTTCTAGCTGCAGGGATTACGATACTT
CTCACCGACCGGAACCTAAACACCACCTTCTTTGACCCGGCAGGAGGGGGGGACCCAATCCTTTACCA
GCACCTCTTTTGGTTCTTCGGGCACCCCGAAGTATACATTCTAATCCTCCCGGGCTTCGGTATAATCT
CCCACATTGTTGCCTACTACGCAGGGAAAAAAGAACCTTTTGGGTACATAGGGATGGTATGAGCCATG
ATGGCCATTGGACTCCTAGGCTTCATCGTTTGGGCCCACCACATGTTCACGGTTGGAATGGACGTTGA
CACCCGAGCATAC
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Bonapartia pedaliota

ACCAAGAGAGTTATCCAGTACTTGGCCAGCATTGCGGCATGT-—====——~ CCCGGAGCAAAGAGGGA
TCCCAGCAAGGGAACCCTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATG
CCAAAACATTGAGAAATGACAACTCATCACGGTTTGGCAAATTCATCCGGATTCACTTTGGAACCAAT
GGCAAGTTGTCCTCTGCGGACATAGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAA
GGCAGAGAGGAACTACCATATCTTTTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACTTGC
TTTTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCTGAGGAGTTGATAGCCACTGACAGCGCCTTTGATGTGCTTGGCTTTACTCCAGAGGAGAA
AATGGGGATCTACAAGTTGACAGGTGCAATCATGCATTATGGCAACATGAAGTTCAAGCAAAAGCAGC
GTGAGGAGCAGGCAGAACCTGATGGCACTGAGGCTGCTGACAAGTCAGCTTATCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAAGGACTCTGCCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAAAGTGTAGACCAAGTCTACTACAAGGCCGTGCGATTCTCCTTCACCGTCATGTCTGTCTCTGTCC
AGGCTGAGGGGGCGGATGAGGCC— === === ———— - ——— GTCACCATCTTCAGGGAGCTCAAGCCA
AACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGGACGAGTCTGATCACGAGACGCTGAC
GGGCATCCTTGGGCCCGTGGTGGCCGAGAGGAACGCCATGAAGAACAGCCGCCTCATCCTGTCTCTGG
GAGGCCTCCCTAGATCCTTCCGCTTCCACTTCAGGGGTACAGGCTATGACGAGAAGATGGTGCGCGAT
ATGGAGGGCCTGGAGGCCTCAGGCTCCACATACGTCTGCACCCTCTGTGACTCCACCCGGGCGGAGGC
CTCCCACAACATGGTGCTTCACTCCATTACCCGCAGCCACGACGAGAACATGGAGCGCTACGAGATCT
GGAGGACCAACCCCTACTCTGAGTCGGCAGACGAGCTTCGGGATCGGGTAAAAGGTGTCTCCGCCAAA
CCCTTCATGGAGACTCAGCCCACGCTGGACGCCCTGCACTGTGACATCGGTAATGCCACTGAGTTCTA
CAAGATCTTTCAGGACGAGATCGGGGAGGTGTAC-——=====——————— CGGAAGCCCAACCCGAGCA
GGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGAGGAAGATGAAGCTGAGGCCA
GTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGGTGGAGGTGGTGTGTGA
GCTGGTCCCTTCAGAACAGCGGCGCGAGGCCCTCACGGAGCTGGTGGGGCTCTACCTCCAAATGAAGN
NNNNNNNNNNNGAGAGAGAGGTGGCGTTGGGGATCAACCCGTTCGCGGACGGGATGGGCGCCTTCMAA
ATCAACCACGGCTCC—=======———— CACGAC-—-——-- ATCGGC---TCC—==—-- GGG---CAGAC
GGCGTTCTCC---TCGCAGGCGCCC---GGC---TAC—=—=—————=——— GCGGCGGCCGCCCTGGGG-
——————————— CACCACCACCACCCGACC==----CACGTCAGCTCC---TACTCCACGGCAGCC---
—————— TTCAACTCCACCAGGGACTTTCTGTTCAGGAACCGGGGCTTCGGAGACGCCACC---AGCGC
C---CAGCACAGTTTGTTCGCCTCCGCCGCG====—-- GGAAGTTTCGCG---GGGCCACACGGACACT
CGGATGCCGCG---GGGCACCTGCTCTTCCCCGGGCTGCACGAACAAGCCGCGAGCCAC—====-- GCG
TCCTCGAACGTCGTCAAC---AGCCAGATGCGACTG---GGCTTT---TCGGGGGACATGTACGGCCG
GGCCGAC—-==—-- CAGTACGGCCACGTCACGAGCCCGCGS=====- TCCGAC---CACTACGCGTCGA
CCCAGTTGCACGGCTACGGCCCT---ATGAACATGAATATGGCCGCG===———— CACCAC---GGA---
GCCGGGGCCTTCTTTCGGTACATGCGGCAGCCGATCAAGCAAGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAACTATCGAACCCCAAGAAGGCGTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTCACCC
ATCTGACGGTGGAGCATGTGGGGGGGCCGGAGCAGGCGAACCACATATGCGTCTGGGAGGACTGTGCT
CGCGAGGGGAAGCCGTTCAAAGCCAAATACAAACTTGTGAATCATATCAGAGTACACACCNNNNNNAT
AGTGGGCACGGCTTTAAGCCTACTCATCCGAGCCGAACTAAGCCAACCCGGCGCCCTCTTAGGAGACG
ACCAAATTTACAATGTAATCGTTACAGCACATGCTTTCGTAATAATCTTCTTTATAGTAATGCCCGTT
ATAATTGGGGGTTTTGGGAATTGACTTATTCCCCTAATAATCGGGGCCCCCGATATAGCATTCCCACG
CATAAACAACATAAGCTTCTGACTCCTACCTCCTTCTTTTCTTCTCCTACTAGCCTCCTCAGGTGTTG
AAGCTGGGGCCGGAACAGGGTGGACCGTCTATCCCCCTCTCGCCGGCAATTTAGCCCACGCCGGGGLC
TCTGTCGACTTAACAATCTTTTCCCTCCATCTTGCAGGCATTTCCTCAATCCTTGGTGCAATCAACTT
TATTACCACCATTATTAATATGAAACCTCCCGCCGCCTCGCAGTATCAGACACCCCTCTTCGTCTGAG
CTGTCCTAATTACCGCTGTCCTTCTCCTCCTCTCCCTCCCAGTCTTAGCTGCCGGCATCACCATGCTT
CTAACAGATCGAAATCTAAATACAACCTTCTTTGACCCCGCCGGAGGAGGGGACCCCATCCTCTACCA
ACACCTCTTTTGATTCTTCGGTCACCCCGAAGTTTATATTCTAATCCTCCCCGGCTTTGGTATAATCT
CACACATTGTTGCCTACTACGCAGGGAAAAAAGAACCCTTTGGATACATGGGCATAGTTTGAGCTATA
ATAGCCATCGGGCTCCTAGGCTTTATTGTCTGAGCCCATCATATGTTTACAGTCGGAATAGACGTAGA
CACCCGGGCCTAT
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Margrethia obtusirostra

ACCAAGAGAGTTATCCAGTACTTGGCCAGCATCGCTGCAGTT-—=—=—=——~ CCCGGAGCAAAGAGGGA
TCCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATG
CTAAAACACTGAGAAATGACAACTCATCACGCTTTGGCAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGTTGTCCTCTGCGGACATAGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAA
GGCAGAGAGGAACTATCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTTTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCTGAGGAGTTGATGGCCACTGATAGCGCATTCGATGTGCTTGGCTTTACACCAGAGGAGAA
AATGGGAGTCTACAAGTTGACAGGTGCAATCATGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGC
GAGAGGAGCAGGCAGAGCCTGATGGCACTGAGGCTGCTGACAAGTCAGCCTTCCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAAGGACTCTGCCATCCCAGGGTTAAGGTTGGCAATGAGTATGTCACTAAAGG
GCAGGGTGTAGACCAAGTCTATTACAAGGCTGTGCGGTTCTCCTTCACCGTCATGTCTGTCTCCGTCC
AGGCCGAGGGGGAGGATGAGGCC———===————— - ——— ATCACCATCTTCAGGGAGTCCAAGCCA
AACTCTGAGCTGTCCTGCAAGCCCCTGTGTCTGATGTTCGTGGATGAGTCTGATCACGAGACGCTGAC
GGGCATCCTTGGGCCCGTGGTGGCTGAGAGGAACGCCATGAAGAACAGCCGCCTCATCCTGTCTCTGG
GAGGCCTCCTCAGATCCTTCCGCTTCCACTTCAGGGGTACAGGCTATGATGAGAAGATGGTGCGTGAC
CTGGAGGGCCTGGAGGCCTCAGGCTCCACATACATCTGCACCCTCTGCGACTCCACCCGGGCGGAGGC
CGCCCACAACATGGTGCTTCACTCCATCACCCGCAGCCACGACGAGAACGCGGAGCGCTACGAGATCT
GGAGGACCAATCCCTACTCCGAGTCCGCAGACGAGCTTCGGGATCGGGTGAAAGGTGTCTCCGCCAAG
CCCTTCATGGAGACCCAGCCCACCCTGGACGCTCTACACTGTGACATCGGTAACGCCACCGAGTTCTA
CAAGATCTTCCAGGAYGAGATCGGCGAGGTGCAC-—=======—————— CGCAGGCCCAACCCCAGCC
GGGAGGAGCGCCGGAGCTGGCGGGCCGCTCTGGACAAGCAGCTGCGGAGGAAGATGAAGCTGAGGCCG
GTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCAGGGAGGCGGCAGAGGTGGTGTGTGA
GCTGGTCCCCTCGGAACAGCGGCGCGAGGCCCTCAGGGAGCTGATGGGGCTCTACCTCCAGATGAAGN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNN=-===———————— NNNNNN=-===== NNNNNN—-==NNN=-====- NNN---CAGAC
GGCGTTCTCC---TCCCAGGCGCCC---GGC---TAC—=—————=—=——— GCGGCCGCTGCCCTCGGC-
——————————— CATCACCACCACCCGACA------CATGTCAGCTCT---TACTCCACCGCGGCT---
—————— TTCAACTCCACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGGGACGCCACC---AGTGC
G---CAGCACAGCCTCTTCGCGTCCGCAGCG====—- GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGACACCTGCTCTTCCCGGGACTGCACGAGCAAGCCGCGAGCCAC—====-= GCG
TCCTCAAATGTTGTTAAC---AGCCAGATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTACGGCCACGTTACCAGCCCGCGG=====- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCG-—=——~ CACCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATCAAACAAGAGCTGATCTGCAAGTGGATCGAACC
AGAGCAACTAACGAATCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATTTGACGGTGGAGCATGTGGGGGGGCCCGAGCAGTCCAACCATATTTGCTTCTGGGAAGAGTGCGCC
CGAGAAGGAAAACCGTTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAGAT
GGTCGGCACAGCTTTAAGCCTGCTTATCCGAGCAGAGTTAAATCAACCCGGTGCCCTCCTAGGCGACG
ACCAAATTTATAACGTTATTGTTACGGCACATGCCTTCGTAATAATTTTCTTTATAGTGATACCAATC
ATGATTGGTGGCTTCGGAAATTGACTAATTCCCCTTATGATCGGAGCCCCTGACATAGCCTTCCCTCG
AATAAACAACATAAGTTTCTGACTTCTCCCTCCCTCCTTTCTCCTCCTACTGGCCTCTGCAGGAGTTG
AAGCCGGTGCCGGAACAGGGTGAACGGTCTACCCTCCCCTTGCCGGTAACTTAGCCCACGCAGGAGCA
TCTGTTGATCTCACCATCTTCTCCCTACATCTTGCAGGTGTCTCTTCAATTCTTGGGGCAATTAACTT
TATCACAACAATTATTAACATGAAGCCCCCAGCCATCTCCCAATATCAAACGCCCCTCTTCGTTTGAG
CTGTTCTTATTACTGCTGTCCTCCTTCTCTTGTCCCTTCCAGTACTAGCTGCTGGGATCACTATACTC
CTCACAGATCGAAACCTAAACACAACCTTCTTCGACCCTGCCGGGGGAGGAGACCCCATCCTCTACCA
ACATCTCTTCTGATTCTTCGGACACCCCGAAGTATACATTTTGATTCTTCCAGGCTTTGGCATGATCT
CCCACATTGTTGCCTACTACGCAGGGAAAAAAGAACCCTTCGGCTACATGGGCATGGTCTGAGCCATG
ATGGCCATCGGACTTCTAGGCTTTATTGTCTGAGCCCACCATATGTTCACAGTCGGAATAGATGTGGA
CACCCGAGCCTAC
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Gonostoma elongatum

ACCAAGAGAGTTATCCAGTACTTTGCCAGCATTGCTGCAGTT-———————~ GCCGGAGCAAAGAGGGA
TGCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCCAACCCTGCCCTGGAGGCTTTTGGTAATG
CCAAAACACTGAGAAATGACAACTCATCACGCTTTGGCAAATTCATCCGGATTCACTTTGGAACCAGC
GGCAAGCTGTCCTCTGCAGACGTAGAGACTTACCTTCTGGAAAAGTCGCGTGTCACCTTTCAGCTCAA
AGCAGAGAGGAACTACCACATCTTCTTCCAGATCTTGTCCAATCACAAGCCAGAGCTGTTGGACATGC
TTTTGATCACCAACAATCCATACGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCTGAGGAGTTGATAGCCACCGACAGTGCNTTCGATGTGCTTGGCTTTACTCAGGAGGAGAA
AATGGGGGTCTACAAGTTGACAGGTGCAATCATGCAYTACGGCAACATGAGGTTCAAGCAAAAGCAGC
GTGAGGAGCAGGCTGAGCCTGACGGCACTGAGGCTGCTGACAAGTCAGCTTATCTAATGGGGCTGAAC
TCTGCAGATCTCGTGAAAGGACTCTGCCATCCCAGGGTTAAGGTTGGCAATGAGTATGTCACTAAAGG
TCAGGGTGTAGACCAAGTCTACTACAAGGCTGTGCGATTCTCCTTCACCGTCATGTCCGTCTCTGTCC
AGGCCGAGGGGAAGGATGAGGCC———===————— - ——— GTCACCGTCTTCAGGGAGTCCAAGCCC
AACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGGATGAGTCTGATCACGAGACGCTGAC
GGGTGTCCTTGGGCCTGTGGTGGCTGAGAGGAACGCCATGAAGAACAGCCGCCTCATCCTGTCTCTGG
GAGGCCTCCTGAGATCCTTCCGCTTCCACTTCAGAGGTACAGGCTATGATGAGAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCCTCAGGCTCCACGTACATCTGCACCCTCTGTGACTCCACCCGGGCGGAGGC
CTCCCACAACATGGTGCTTCACTCCATCACTCGCAGCCATGAGGAGAACATGGAGCGCTATGAGATCT
GGAGGACCAACCCCTACTCCGAGTCCGCAGACGAGCTTCGGGATCGGGTGAAAGGTGTCTCTGCCAAA
CCCTTTATGGAGACCCAGCCCACCCTGGATGCTCTGCACTGTGACATCGGTAACGCCACTGAGTTCTA
CAAGATCTTTCAGGACGAGATCGGGGAGGTGTAC-——=====——————— CGGAGGCCCAACCCAAGCA
GGGAGGAGCGCCGGGGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGCGGAAGATGAAGCTGAGGCCA
GTGATGAGGATGAATGGGAACTAYGCCCGGCGGCTGATGAGCACAGAGGCGGTGGAGGTGGTCTGTGA
GCTGGTCCCCTCAGAGCAGCGGYGGGAGGCCCTCAGGGAACTGATGGGGCTCTACCTCCAAATGAAGG
GCGAGGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCG=======————=— CACGAT--——-- CTTGGC---TCC-==——~ GGG---CAAAC
GGCGTTTTCC---TCCCAAGCACCC---GGC---TAC—-==————=—=——— GCAGCCGCTGCCCTCGGA-
——————————— CACCACCACCACCCGACA------CATGTCAGCTCT---TACTCCACCGCGGCT---
—————— TTCAACTCCACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGATGCCACG---AGTGC
G---CAACACAGTCTCTTCGCGTCCGCAGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGCCACCTGCTCTTCCCGGGACTTCACGAGCAAGCCGCGAGCCAT—===—-- GCG
TCCTCAAACGTTGTTAAY---AGTCAGATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTATGGCCACGTTACCAGCCCGCGG=-====- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCA-————- CACCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATAAAACAAGAACTGATCTGCAAGTGGATCGAACC
TGAGCAACTAACGAATCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAACTGGTGACCC
ATTTGACGGTGGAGCATGTGGGGGGACCGGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAGAT
GGTCGGGACAGCTCTAAGCCTGCTAATTCGAGCAGAACTGAGCCAAYCCGGCGCTCTCCTTGGAGACG
ATCAAATTTATAATGTAATCGTCACAGCTCATGCCTTCGTAATAATTTTCTTTATAGTAATACCAATC
ATAATCGGGGGCTTCGGCAACTGATTAATTCCACTGATGATCGGCGCCCCCGACATGGCATTCCCTCG
TATAAATAATATGAGCTTTTGACTTCTACCCCCATCATTCCTCCTACTTCTAGCATCTTCCGGTGTAG
AAGCTGGAGCTGGTACCGGTTGAACGGTATACCCACCCCTGGCAGGCAACCTAGCACATGCGGGAGCT
TCTGTAGACCTAACAATCTTCTCTCTTCACCTGGCGGGTGTTTCGTCGATTCTCGGGGCTATCAATTT
TATCACCACCATTATCAACATGAAACCCCCAGCCATTTCTCAGTACCAGACACCCCTCTTTGTTTGAG
CAGTTCTGATCACTGCCGTTCTTCTACTTCTATCTCTCCCAGTACTAGCCGCTGGTATTACAATGCTT
TTAACCGATCGTAATTTAAACACAACCTTCTTTGACCCGGCAGGCGGCGGGGACCCAATCCTTTACCA
ACACCTATTYTGATTCTTTGGGCACCCGGAAGTGTACATTCTAATTCTACCYGGATTCGGCATGATCT
CACACATCGTAGCCTACTACTCAGGTAAGAAAGAACCCTTCGGATACATGGGAATGGTTTGAGCCATA
ATGGCCATCGGACTACTGGGCTTCATTGTGTGAGCTCACCACATGTTCACGGTAGGCATGGATGTAGA
CACGCGGGCATAT
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Polyipnus clarus

ACCAAGAGAGTTATCCAGTACCTTGCCAGCATTGCTGCAGTT-————=——~ CCCGGAGCAAAGAGGGA
CCCCAGCAAGGGAACCTTGGAAGATCAAATCATCCAAGCCAACCCTGCCCTGGAGGCTTTTGGTAATG
CCAAAACACTGAGAAATGACAACTCATCGCGCTTTGGCAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGTTGTCCTCTGCAGACATAGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAA
GTCAGAGAGGAACTACCATATCTTCTTCCAGATTTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTTTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCAGAGGAGTTGATGGCCACTGACAGTGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGAGTCTACAAGATGACAGGTGCAATCATGCATTTCGGCAACATGAAGTTCAAGCAAAAACAGC
GCGAGGAGCAAGCAGAGCCTGACGGCACTGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAAGGACTCTGCCATCCCAGGGTTAAGGTCGGCAATGAATTTGTCACTAAAGG
GCAGGGTGTGGACCAAGTCTACTACAAGGCAGTGCGGTTCTCCTTCACCGTCATGTCTGTCTCGGTCC
AGGCGGAGGGGGAGGACGAGGCC—=——===———— = ——— GTCACCATCTTCAGGGAGGCCAAGCCC
AACTCTGAGCTGTCCTGCAAGCCCCTGTGTCTGATGTTTGTGGACGAGTCTGATCACGAGACGCTGAC
GGGCGTCCTTGGGCCCGTGGTGGCGGAGAGGAACGCCATGAAGAACAGCCGCCTCATCCTGTCTCTGG
GAGGCCTCCCTCGATCCTTCCGCTTCCACTTTAGGGGCACGGGCTACGACGAGAAGATGGTGCGCGAG
ATGGAGGGCTTGGAGGCCTCTGGCTCCACGTACATCTGCACCCTCTGTGACTCCACCCGGGCGGAGGC
CRCCCACAACATGGTGCTTCACTCCATCACCCGCAGCCACGACGAGAACATGGAGCGCTACGAGATCT
GGAGGACCAACCCCTACTCCGAGTCYGCGGACGAGCTCCGGGATCGGGTGAAAGGCGTCTCCGCCAAG
CCCTTCTTGGAGACCCAGGCCACCCTGGACGCTCTGCACTGTGACATCGGCAATGCCACCGAGTTCTA
CAAGATCTTTCAGGATGAGATCGGGGAGGTATAC-——====————————— CGGAGGCCCAACCCGAGCA
GGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTAGACAAGCAGCTGAGGAGGAAGATGAAGCTGAGGCCA
GTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGGTGGAGATGGTGTGTGA
GCTGGTCCCCTCAGAACARCGGCAAGAGGCCCTCCGGGAGCTGATGGGGCTTTACATCCAAATGAAGG
GCGAAGTCACCGAGAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCG=======————=— CATGAT--——-- CTCGGC---TCC—==——- GGA---CAAAC
CGCCTTTTCC---TCCCAAGCACCC---GGC---TAC—===———=————=— GCAGCCGCTGCCCTCGGA-
——————————— CACCACCACCACCCAACA------CATGTCAGCTCT---TACTCCACCGCCGCG---
—————— TTCAACTCCACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGACGCCACC---AGTGC
G---CAACACAGTCTCTTCGCATCCGCAGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CCGATGCCGCG---GGACACCTGCTCTTCCCAGGACTTCACGAGCAAGCCGCGAGCCAC—====-- GCG
TCCTCAAATGTGGTTAAC---AGTCAGATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGGCG
AGCCGAC—==——- CAGTATGGCCACGTTTCCAGCCCGCGT-—==-- TCCGAG---CACTACGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCG-—=——~ CATCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATAAAGCAAGAGCTGATCTGCAAGTGGATCGAACC
AGAACAACTAACGAATCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATTTGACGGTGGAGCATGTGGGGGGGCCGGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATACAAACTTGTGAACCACATCCGAGTGCNCACCGGAKAGAT
AGTCGGCACAGCCTTGAGCTTGCTCATCCGGGCGGAATTAAGCCAACCGGGCGCGCTCTTAGGCGACG
ATCAAATCTACAATGTTTTAGTAACAGCACATGCATTCGTAATAATTTTCTTCATAGTTATACCCATC
ATGATCGGCGGTTTCGGGAACTGGCTCATCCCCCTCATGATCGGAGCCCCCGATATGGCTTTCCCTCG
AATAAATAATATAAGCTTCTGGCTTCTACCCCCTTCTTTCCTCCTCCTCCTTGCCTCTTCAGGTGTTG
AGGCCGGGGCTGGAACAGGCTGAACCGTTTACCCACCTCTCGCTGGAAATTTGGCCCACGCCGGAGCT
TCCGTGGACCTCACTATTTTCTCCCTTCATCTCGCAGGCATTTCTTCCATTCTAGGGGCTATTAACTT
TATTACTACAATTATTAACATGAAGCCCCCAGCTATCTCGCAATACCAGACACCCCTCTTCGTGTGAG
CTGTTCTTGTCACCGCTGTCCTCCTCCTTCTTTCTCTCCCTGTTTTAGCGGCTGGGATTACAATACTT
CTTACAGACCGAAACCTAAACACAACCTTCTTCGACCCCGCAGGAGGGGGTGACCCCATTCTTTATCA
ACACCTTTTCTGATTCTTTGGCCACCCAGAAGTATACATCCTTATTTTACCAGGCTTCGGCATGATCT
CCCATATTGTTGCCTATTATTCAGGTAAAAAAGAGCCTTTCGGGTATATAGGAATAGTTTGAGCTATA
ATAGCAATCGGGCTCCTAGGCTTTATTGTCTGAGCCCACCACATGTTTACCGTCGGCATAGATNNNNN
NNNNNNNNNNNNN
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Polymetme thaeocoryla

ACCAAGAGAGTTATCCAGTACTTTGCCAGCATTGCTGCAGTT-———————~ CCCGGAGCAAAGAGGGA
TCCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATG
CCAAAACGGCGAGAAATGACAACTCGTCACGCTTTGGCAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGCTGTCCTCTGCAGACATAGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAA
GGCAGAGAGGAACTACCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTCTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTATCATCCATC
AATGATTCTGAGGAATTGATCGCCACTGACAGTGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGGGTCTACAAGTTGACAGGTGCAATCATGCATTACGGTAACATGAAGTTCAAGCAAAAGCAGC
GCGAGGAGCAGGCAGAGCCTGACGGCACCGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAAGGACTGTGCCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTAGACCAAGTCTACTACAAGGCAGTGCGATTCTCCTTCACCGTCATGTCTGTCTCCGTGC
AGGCTGAGGGGGAGGACAAGGCC—=——===———— - ——— GTCACCATCTTCAGGGAGCCCAAGCCC
AACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGGATGAGTCTGATCATGAGATGCTGAC
GGGCGTCCTTGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAGAACAGCCGCCTCATCCTGTCTCTGG
GAGGCCTCCCTCGATCCTTCCGCTTCCACTTCAGGGGCACCGGCTATGATGAGAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCCTCGGGCTCCACATACATCTGCACCCTCTGTGACTCCACCCGGGCAGAGGC
CTCCCACAACATGGTGCTGCACTCCGTTACCCGCAGCCACGACGAGAACATGGAGCGCTACGAGATCT
GGAGGACCAACCCCTACTCCGAGTCCACAGATGAGCTTCGGGATCGGGTGAAAGGCGTCTCAGCCAAA
CCCTTCATGGAGACCCAGCCCACCCTGGACGCACTGCACTGTGACATCGGTAACGCCACTGAGTTCTA
CAAGATCTTTCAGGATGAGATCGGGGAGGTGTAC-——====———————— CGGAGGCCGAATGCAAGCA
GGGAGGAACGCCGGAGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGAAGAAGATGAAGCTGAGGCCA
GTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGGTGGAGATCGTGTGTGA
GCTGGTCCCCTCAGAACAGCGGCAGGAGGCCCTCAGGGAGCTGATGGGGCTCTACCTCCAAATGAAGG
GCGAAGTCACAGAAAGGGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCG=======————=— CATGAT--——-- CTTGGC---TCC-==——~ GGG---CAAAC
AGCGTTTTCC---TCCCAAGCGCCC---GGC---TAC-——====————— GCAGCCGCTGCCCTCGGA-
——————————— CACCACCACCATCCGACA------CATGTCAGCTCG---TACTCCACTGCGGCT---
—————— TTCAACTCCACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGACGCCACC---AGTGC
G---CAACACAGTCTCTTCGCATCCGCAGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGACACCTGCTCTTCCCGGGACTTCACGAGCAAGCCGCGAGTCAT—===-- GCG
TCTTCAAATGTTGTTAAC---AGTCAGATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTATGGCCACGTTACCAGCCCACGG=-===-- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCA-————- CATCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATAAAACAAGAGCTGATCTGCAAGTGGATCGAACC
AGAGCAACTAACGAATCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATTTGACGGTAGAACATGTGGGGGGACCGGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAAAT
GGTCGGCACAGCTTTAAGCCTGCTTATCCGAGCGGAATTAAACCAACCCGGCACCCTTTTAGGAAACG
ACCAAATTTATAATGTAATTGTTACAGCACATGCCTTTGTAATAATCTTCTTCATAGTGATACCAATC
ATAATTGGAGGCTTTGGAAACTGACTAATCCCTCTTATGATTGGGGCTCCTGATATAGCCTTTCCCCG
AATAAATAACATAAGCTTTTGGCTTCTCCCACCCTCCTTCCTCCTTCTACTTGCCTCCTCCGGAGTTG
AAGCCGGGGCTGGGACTGGATGAACAGTCTATCCCCCACTTGCCGGCAATTTAGCCCACGCAGGGGCC
TCCGTTGACCTAACCATTTTCTCCCTGCATCTTGCAGGGATCTCTTCAATCCTTGGGGCAATCAACTT
TATTACCACAATTATTAACATGAAACCCCCAGCTATTTCCCAATACCAAACACCCCTCTTTGTCTGAG
CTGTCCTTGTTACCGCTGTTCTTCTTCTCCTATCTCTCCCAGTCTTAGCTGCTGGAATTACCATGCTT
TTGACAGACCGAAACCTGAACACGACCTTCTTTGACCCAGCAGGAGGGGGAGACCCCATTCTTTACCA
ACACCTCTTCTGATTCTTTGGGCACCCCGAGGTATATATTTTAATCCTTCCAGGCTTTGGTATAATCT
CTCACATTGTTGCCTACTATTCAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNN
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Vinciguerria nimbaria

ACCAAGAGRGTCATCCAGTACTTTGCCAGCATTGCTGCGGTG-=====———~ GGYGGAGGCGAGAGGGA
TACCAGCAAGGGAACAYTGGARGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCCTTTGGTAAYG
CCAAAACATTGAGGAATGACAACTCATCCCGTTTTGGAAAATTCATCCGAATTCACTTTGGAACCAST
GSCAAGYTGTCSTCTGCTGACATNGAGACTTACCTACTGGAAAAGTCCCGTGTCACCTTYCAGCTCAA
GGCTGAGAGGAACTATCACATCTTCTTCCAGATCTTGTCCAATCARAAGCCAGAGCTGCTGGACATGC
TGCTGATYACCAACAACCCATATGACTACTCYTTCATCTCCCAAGGAGAGGTAACAGTACAGTCCATC
AATGATTCAGAGGAAYTGATAGCYACTGAYAGYGCCTTTGATGTSCTTGGCTTCASTCAAGATGAGAA
RATGGGAATCTACAAGCTGAYCGGTGCCATYATGCAYTAYGGCAACATGAAGTTCAAGCAGARGCAGC
GTGAGGAGCARGCTGAGCCTGAYGGAMCGGAGGCTGCCGACAAGGCAGCTTACCTGATGGGCCTGAAC
TCTGCAGACYTCATCAARGGACTGTGCCATCCCAGAGTCAAGGTAGGAAATGAATATGTCACCAAAGG
CCAGGGTGTAGAACAAGTCTACTACAAGGCGGTGAGATTCTCCTTCACCGTCATGTCCGTCTCTGTCC
AGATAGATGGTATGGAAAAGCCA-—————————m - GTAACTGTGTTCAGGGAGTCCAAACCC
AACTCAGAGCTCTCCTGCAAACCTCTGTCTCTGATGTTCGTAGATGAGTCCGACCACGAGACACTGAC
GGGCATCCTCGGACCTGTGGTGGCTGAGAGGAATGCCATGAAGAACAGTCGCCTTATCCTGTCTCTGG
GAGGCCTCCCTCGATCTTTCCGATTCCATTTCAGGGGCACGGGCTATGATGAGAAGATGGTGCGTGAG
ATGGAGGGCTTGGAGGCCTCGGGCTCCACCTACATCTGCACTCTCTGTGACTCCACCCGGGTAGAGGC
CTCCCACAATATGGTTCTGCACTCTGTCACCCGCACACATGAGGAGAACATGGAGCGCTATGAGATCT
GGAGGACAAACCCTTATTCTGAGTCAGCTGATGAGCTTCGAGATCGGGTAAAAGGTGTCTCTGCCAAG
CCTTTCTTGGAGACTCAGCCCACACTGGACGCACTGCACTGTGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAAGATGAGATAGGGGAGGTGCAC-—=======—————— CAGAGGCCCAATCCGAGCA
GGGAGGAGCGGCGGGGCTGGCGGGCTGCCCTGGACAAGCAGTTGAGGAGAAAGATTAAGCTGAGGCCA
GTGATGAGGATGAATGGAAACTATGCCAGGCGACTGATGACAAGTGAGGCGGTGGAGGTGGTGTGCGA
GCTGGTTCCCTCTGAGCCACGGCGGGAGGCCCTCAGGCAGCTAATGGCACTTTACCTCCAGATGAAGN
NNNNNGTCACAGAACGAGAAGTGGCTTTGGGGATAAATCCGTTTGCAGACGGGATGGGTGCTTTCAAA
ATCAACCACAGTTCG-========——== CATGAT-—=-—- CTTGGC---TCC—==——— GGG---CAGAC
GGCGTTCTCT---TCCCAAGCCCCC---GGC---TAT-=—==—=————— GCTGCAGCTGCCCTCGGC-
——————————— CATCACCACCATCCGACC—=----CACGTCAGCTCG---TACTCCACCGCCGCC---
—————— TTCAATTCAACCCGGGACTTTCTCTTCAGAAATAGGGGCTTCGGAGACGCCACT---AGTGC
CGCGCAACACAGTCTGTTCGCCTCCGCAGCG=—===—-- GGAAGTTTTGCG---GGACCACATGGACATT
CAGATGCGGCG---GGACACCTGCTCTTCCCGGGACTTCACGAGCAAGCCGCGAGCCAC—====-- GCG
TCCTCAAATGTTGTTAAC---AGCCAAATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGGCG
TGCCGAC-————-- CAGTACGGCCATGTTACCAGCCCGCGT-=—===- TCAGAC---CACTATGCCTCGA
CCCAGTTGCACGGCTACGGCCCT---ATGAACATGAATATGGCCGCG===———— CACCAT---GGT---
GCTGGGGCCTTCTTCCGCTACATGAGGCAGCCGATAAAACAAGAACTTATCTGCAAGTGGATCGAACC
GGAGCAACTGTCAAACCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTTGTGACCC
ACTTGACGGTGGAGCATGTGGGGGGACCAGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTCAG
CGAGAGGGGAAACCGTTCAAAGCCAAATACAAACTCGTGAACCACATCAGAGTGCACACTGGAGAGAT
AGTTGGCACTGCCCTGAGTCTTCTTATCCGGGCAGAGCTGAGCCAGCCCGGGGCTCTCCTTGGTGATG
ACCAAATTTATAATGTAATCGTCACTGCGCACGCTTTCGTGATGATTTTCTTCATAGTAATACCTCTA
ATAATCGGAGGCTTCGGCAACTGGCTGATCCCCCTAATGATTGGGGCCCCCGACATGGCTTTCCCCCG
AATGAACAATATGAGTTTCTGACTCCTCCCCCCTTCCTTCCTTCTCCTCTTGGCATCATCAGGTGTTG
AGGCAGGAGCCGGAACAGGGTGAACTGTCTACCCCCCTTTGGCAGGCAATCTCGCGCATGCGGGAGCC
TCAGTAGACCTAACCATCTTTTCGCTTCATTTAGCGGGCATCTCATCTATTCTAGGGGCCATCAACTT
TATTACGACTATTATCAATATGAAGCCTCCTGCAATTTCTCAGTACCAGACCCCCCTATTTGTCTGAG
CAGTCTTAGTCACAGCGGTCCTCCTACTACTCTCTCTCCCTGTTCTAGCTGCCGGCATCACAATGCTA
CTTACAGACCGAAACCTCAATACAACCTTCTTTGACCCTGCTGGGGGAGGAGACCCCATTCTCTACCA
ACACCTTTTCTGATTCTTTGGTCACCCAGAAGTCTACATCCTAATTCTCCCAGGGTTCGGAATGATCT
CCCACATCGTCGCATACTACTCCGGCAAAAAAGAACCTTTCGGGTATATAGGAATAGTCTGAGCTATA
ATAGCAATTGGCCTCTTAGGCTTTATTGTCTGAGCACATCACATGTTTACTGTGGGGATGGATGTTGA
CACCCGAGCATAC
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Yarrella blackfordi

ACCAAGAGAGTTATCCAGTACTTTGCCAGCATTGCTGCAGTT-———————~ GCCGGAGCMAAGAGGGA
TACCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAACG
CCAAAACATTGAGAAATGACAACTCGTCACGCTTTGGCAAATTCATCCGGATTCACTTTGGAACCAGT
GGCAAGCTGTCCTCTGCAGACATAGAGACTTACCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAA
GTCAGAGAGGAACTACCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTCTAATCACCAACAATCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AACGATTCTGAGGAGTTGATCGCCACTGACAGTGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGGGTCTACAAGTTGATAGGTGCAATCATGCATTACGGCAACATGAAGTTCAAGCAGAAGCAGC
GCGAGGAGCAGGCAGAGGCTGACGGCACCGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAAGGACTGTGCCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTAGACCAAGTCTACTACAAGGCCGTGCGATTCTCCTTCACCGTCATGTCTGTCTCCGTGC
AGGCTGAGGGGGAGGACGAGGCC———===———— = ——— GTCACCATCTTCAGGGAGCCCAAGCCC
AACTCTGAGCTGTCYTGCAAGCCTTTGTGTCTGATGTTTGTGGATGAGTCTGATCACGAGACGCTGAC
GGGCATCCTTGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAGAACAGCCGCCTCATCCTGTCTCTGG
GAGGCCTCCCTCGATCCTTCCGCTTCCACTTCAGGGGCACAGGCTATGATGAGAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCCTCGGGCTCCACATACATCTGCACCCTCTGTGACTCCACCCGGGCAGAGGC
CTCCCACAATATGGTGCTGCACTCCATTACCCGCAGCCACGACGAGAACATGGAGCGCTACGAGATCT
GGAGGACCAACCCCTACTCCGAGTCCGCAGATGAGCTTCGGGATCGGGTGAAAGGTGTCTCAGCCAAA
CCCTTCATGGAGACCCAGCCCACCTTGGACGCACTGCACTGTGACATCGGTAACGCCACTGAGTTCTA
CAAGATCTTTCAGGATGAGATCGGGGAGGTGTAC-——====———————— CGGAGGCCGAACGCAAGCA
GGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTGGACAAACAGCTGAGGAGGAAGATGAAGCTGAGGCCA
GTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGGTGGAGATGGTGTGTGA
GCTGGTCCCCTCAGAACAGCGGCRGGAGGCCCTCAGGGAGTTGATGGGGCTCTACCTCCAAATGAAGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCG=======————=— CATGAT--——-- CTTGGC---TCC-==——~ GGG---CAAAC
AGCGTTTTCC---TCCCAAGCACCC---GGC---TAC-——====————— GCAGCTGCTGCCCTCGGA-
——————————— CACCACCACCATCCGACA------CATGTCAGCTCT---TACTCCACCGCGGCT---
—————— TTCAACTCCACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGACGCCACC---AGTGC
G---CAACACAGTCTCTTCGCATCCGCAGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGACACCTGCTCTTCCCAGGACTTCACGAGCAAGCCGCAAGCCAT—====-- GCG
TCCTCAAATGTTGTTAAC---AGTCAGATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTATGGCCACGTTACCAGCCCGCGG=-====- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCA-————- CATCAT---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATAAAACAAGAGCTGATCTGCAAGTGGATCGAACC
AGAGCAACTAACGAATCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATTTGACGGTGGAACATGTGGGGGGACCGGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAGAT
GGTCGGCACAGCTTTAAGCCTGCTTATCCGAGCGGAGTTAAACCAACCCGGTGCCCTTCTAGGCGACG
ACCAAATTTATAATGTCATTGTTACGGCACATGCCTTCGTAATAATTTTCTTTATAGTAATACCAATT
ATAATCGGAGGCTTTGGAAACTGACTAATTCCTCTCATAATTGGCGCCCCCGACATAGCATTCCCCCG
AATAAACAACATAAGCTTTTGGCTCCTCCCTCCCTCCTTTCTTCTCCTACTTGCCTCCTCCGGAGTTG
AAGCCGGGGCCGGAACTGGCTGAACAGTCTACCCCCCTCTCGCCGGCAATTTAGCCCACGCAGGAGCT
TCCGTCGACCTGACCATTTTCTCCCTCCATCTTGCAGGAGTTTCTTCAATCCTCGGATCAATCAACTT
TATTACCACTATTATTAATATAAAACCCCCAGCCATCTCCCAATATCAGACACCCCTCTTCATCTGAG
CCACTCTTGTTACCACTGTTCTTCTTCTTTTGTCTCTCCCGGTTCTAGCTGCTGGAATTACTATGCTT
CTAACAGACCGAAACCTAAACACAACCTTCTTCGACCCGGCAGGGGGAGGAGACCCTATTCTCTACCA
ACACCTTTTCTGATTCTTTGGGCACCCGGAAGTATATATTCTAATTCTTCCAGGCTTCGGCATAATTT
CCCATATTGTCGCCTATTATTCAGGAAAGAAAGAGCCCTTTGGTTATATGGGGATGGTCTGAGCTATA
ATAGCCATCGGACTTCTAGGCTTTATTGTTTGAGCCCATCACATGTTTACAGTCGGAATAGATGTAGA
CACCCGAGCCTAC
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Astronesthes gemmifer

ACCAAGAGAGTCATCCAGTACTTTGCCAGCATTGCTGCAGTC-====———~ GGCGGAGCAAAGAGGGA
TGCCAGTAAGGGAACCCTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGARGCGTTCGGCAATG
CCAAAACGTTGAGGAACGACAACTCGTCTCGCTTTGGAAAATTCATCCGGATTCACTTTGGAACCAGT
GGAAAGTTGTCCTCTGCAGACATCGAGACTTACCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAA
GTCGGAGAGGAACTATCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTTTAATCACCAACAATCCATAYGACTACTCYTTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCTGAGGAGTTGATGGCCACTGACAGYGCCTTCGATGTGCTKGGCTTTACTCAAGAGGAGAA
AATGGGAGTCTACAAGTTGACAGGGGCAATCATGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGA
GAGAGGAGCAAGCAGAGCCCGATGGCACGGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAGGGCCTCTGYCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTAGACCAAGTCAACTACAAGGCCGTGCGCTTCTCCTTCACCATCATGTCCGTCTCCGTCC
AGACCGAGGATACRGACGAGGCC-====—————m - —— GTCACTGTCTTCCGGGAGTCCAAGCCC
AACTCTGAGCTGTCCTGCAAGCCCCTGTGCCTGATGTTYGTGGACGAGTCCGACCATGAGACGCTGAC
GGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAGAGCAGCCGCCTTATCCTGTCACTGG
GGGGCCTCCCCCGCTCTTTCCGCTTCCACTTCAGGGGTACGGGCTACGACGAGAAGATGGTGCGCGAG
ATGGAGGGCCTAGAGGCCTCGGGCTCCATGTACATCTGCACCCTCTGCGACTCCACCCGGGCGGAAGC
GTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCACGACGAGAACATGGAGCGCTACGAGATCT
GGAGGACCAACCCCTACTTGGAGTCTGCGGACGAGCTGCGGGACCGGGTGAAGGGCGTCTCGGCCAAG
CCCTTCATGGAGACCCAGCCCACCCTGGATGCCCTGCACTGCGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGGGAGGTGCAC-—======—— === —— CGGAGGCCCAGCCccCAGCe
GGGAGGAGAGGCGTGGCTGGCGTGCCGCGCTGGACAAGCAGCTGAGGAGGAAGATGAAGCTGAGGCCC
GTGATGAGGATGAACGGGAACTATGCACGCCGGCTGATGACCGTCGAGGCGATTGAGGCCGTGTGCGA
GCTGGTCCCCTCGGAGCCGCGGCGAGAGGCCCTCCGGGAGCTGATGGCACTCTACCTCCAGATGAGGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCG=========——== CATGAT-—=-—- CTCGGT---TCA-————- GGC---CAAAC
GGCGTTTTCC---TCCCAAGCTCCC---GGC---TAC-=—==—==———— GCAGCTGCTGCCCTCGGA-
——————————— CACCACCACCACCCGACC===---CATGTCAGCTCT---TACTCCACCGCGGCT---
—————— TTCAACTCCACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGATGCCACC---AGTGC
G---CAACACAGTCTCTTCGCGTCCGCAGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGGCACCTGCTCTTCCCAGGACTTCACGAGCAAGCCGCGAGCCAC—====-- GCG
TCCTCAAATGTCGTTAAC---AGTCAAATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGGCG
GGCCGAT------ CAGTATGGCCACGTTACCAGCCCGCGG=-====- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTACGGCCCT---ATGAACATGAATATGGCCGCA-————- CACCAC---GGA---
GCAGGGGCCTTCTTCCGCTACATGAGGCAACCGATCAAACAAGAGCTGATCTGCAAGTGGATCGAACC
AGAGCAACTAACGAATCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATTTGACGGTGGAGCATGTCGGGGGACCGGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCGTTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAGAT
GGTCGGCACAGCTTTAAGCCTGCTCATTCGGGCGGAGCTAAGTCAACCCGGCGCCCTCCTAGGCGACG
ACCAAATTTATAATGTTATCGTTACAGCACATGCTTTCGTTATAATCTTCTTTATAGTAATGCCCATC
ATGATTGGAGGCTTCGGGAACTGGCTAATTCCCTTAATGCTAGGGGCCCCCGACATGGCCTTCCCTCG
CATAAATAATATGAGCTTCTGGCTCCTCCCCCCATCCTTCCTTCTTCTGCTAGCCTCTTCAGGCGTAG
AAGCTGGGGCCGGGACAGGATGAACTGTCTACCCCCCTCTTGCCGGGAACTTAGCCCACGCAGGAGCC
TCCGTCGACTTAACAATCTTCTCCCTCCACCTTGCAGGAATCTCCTCAATTCTAGGGGCCATCAACTT
TATCACAACTATTATCAACATGAAGCCCCCCGCCGTCTCTCAGTACCAAACACCCCTCTTCGTCTGAG
CAGTCCTAATTACTGCTGTCCTACTACTTCTTTCTCTTCCAGTCCTAGCCGCTGGCATCACCATGCTT
CTTACGGACCGAAACCTTAATACAACCTTCTTTGACCCCGCAGGGGGCGGAGACCCCATTCTTTATCA
GCACCTCTTTTGGTTTTTTGGCCACCCAGAAGTCTACATCCTCATTCTTCCAGGCTTCGGAATAATTT
CCCACATCGTTGCCTACTACGCAGGAAAGAAAGAACCCTTCGGCTACATAGGAATGGTCTGAGCCATG
ATGGCCATCGGACTCCTGGGCTTTATTGTTTGAGCCCACCACATGTTTACAGTAGGAATGGATGTAGA
CACTCGAGCCTAC
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Borostomias elucens

ACCAAGAGAGTTATCCAGTACTTTGCCAGCATTGCTGCAGTC-====———~ GGCGGAGCAAAGAGGGA
TGTCAGCAAGGGAACCTTGGAGGATCAAATCATCCAAGCTAACCCTGCACTGGAGGCTTTCGGCAATG
CCAAAACTTTGAGAAATGACAACTCGTCACGCTTTGGTAAATTCATCCGGATTCACTTTGGAACCACT
GGCAAGTTGTCCTCTGCAGACATAGAGACTTACCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAA
GTCAGAGAGGAACTATCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTTTAATCACCAACAATCCATATGACTACTCCTTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCTGAGGAGTTGATAGCCACTGACAGTGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGAGTCTACAAGTTGATAGGTGCAATCATGCATTATGGCAACATGAAGTTCAAGCAAAAGCAGC
GAGAGGAGCAGGCAGAGCCTGATGGCACGGAGGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAGGGACTCTGCCATCCCAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTAGACCAAGTCTACTACAAGGCCGTGCGCTTCTCCTTCACCGTCATGTCCGTCTCTGTCC
AGGCCGAGGGCGCGGACGAGGCC— === — == ——— = —— GTCACCGTCTTCCGGGAGTCCAAGCCA
AACTCCGAGCTGTCCTGCAAGCCCCTGTGCCTGATGTTTGTGGACGAGTCCGACCACGAGACGCTGAC
GGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAGAGCAGCCGCCTCATCCTGTCGCTGG
GGGGGCTCCCTCGCTCTTTCCGCTTCCACTTCAGGGGTACGGGCTACGACGAGAAGATGGTACGCGAG
ATGGAGGGGCTGGAGGCCTCGGGCTCCACGTACATCTGCACCCTCTGCGACTCCACCCGGGCGGAGGC
CTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCATGACGAGAACGTGGAGCGCTATGAGATCT
GGAGGACCAACCCCTACTCGGAGAGCGCAGACGAGCTGCGGGACCGGGTGAAGGGCGTCTCGGCCAAG
CCCTTCATGGAGACCCAGCCCACCCTGGACGCCCTGCACTGTGACATCGGCAACGCCACCGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGGGAGGTGCAC-—======—— === —— CAGAGGCCCAGCCccAGCe
GGGAGGAGCGGCGCGGCTGGCGCGCAGCGCTGGACAAGCAGCTGAGGAGGAAGATGAAGCTGAGGCCG
GTGATGAGGATGAACGGGAACTACGCCCGCCGGCTGATGACCGTGGAGGCGGTGGAGGCGGTGTGCGA
GCTGGTCCCCTCGGAGCCGCGGCGGGAGGCCCTCCGGGAGCTGATGGCGCTCTACCTCCAGATGAAGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCG=========——== CATGAT-—=-—- CTCGGT---TCT=-==——- GGC---CAAAC
GGCGTTTTCC---TCCCAAGCACCC---GGC---TAC-====—==———— GCAGCTGCTGCCCTCGGG-
——————————— CACCACCACCACCCGACA------CACGTCAGCTCT---TACTCCACCGCGGCT---
—————— TTCAACTCAACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGACGCCACC---AGTGC
G---CAACACAGTCTCTTCGCATCCGCAGCG====—— GGAAGTTTTGCA---GGACCACATGCACACT
CAGATGCCGCG---GGACACCTGCTCTTCCCAGGACTTCACGAGCAAGCCGCGAGCCAT—====-- GCG
TCCTCAAATGTTGTTAAC---AGTCAAATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGCCG
GGCCGAC—-==—-- CAGTATGGCCACGTTACCAGTCCGCGG-—=—=—-- TCCGAC---CACTATGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCACA-————- CATCAC---GGA---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATTAAACAAGAGCTGATCTGCAAGTGGATCGAACC
AGAGCAACTAACGAATCCGAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATTTGACGGTGGAGCATGTGGGTGGACCGGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATACAAACTTGTGAACCACATCAGAGTGCACACCGGAGAGAT
GGTCGGCACAGCTTTAAGCCTGCTAATCCGAGCAGAGTTAAGTCAACCCGGCGCCCTCCTAGGCGACG
ACCAAATTTACAACGTTATCGTGACAGCACATGCTTTCGTAATAATCTTCTTTATAGTAATACCCATC
ATGATCGGGGGGTTTGGAAACTGACTGCTCCCCCTTATGATTGGGGCTCCTGATATGGCTTTCCCCCG
AATAAATAACATGAGCTTCTGACTCCTCCCTCCCTCCTTCCTTCTCTTATTGGCCTCTTCAGGCGTCG
AGGCTGGAGCCGGAACCGGGTGAACCGTGTACCCGCCTCTTGCAGGAAACCTGGCCCATGCAGGGGCC
TCCGTTGACTTAACGATCTTTTCACTTCACCTAGCAGGGATCTCCTCAATCCTAGGGGCCATCAACTT
TATTACCACGACTATCAACATGAAGCCCCCAGCAATCTCCCAATACCAGACACCCCTATTCGTTTGAG
CCGTCCTTGTCACTGCAGTCCTACTCCTCCTGTCCCTCCCAGTCTTAGCCGCTGGAATTACCATGCTT
CTAACAGACCGAAACCTAAATACAACCTTCTTTGACCCGGCAGGGGGAGGAGACCCCATTCTCTACCA
ACACCTCTTCTGATTCTTTGGCCATCCGGAGGTCTACATCCTGATCCTCCCCGGCTTCGGGATAATCT
CCCACATTGTTGCCTACTACTCAGGAAAGAAAGAACCCTTTGGCTATATAGGGATAGTCTGAGCCATG
ATGGCCATTGGCCTCCTGGGGTTTATTGTCTGAGCCCATCACATGTTTACAGTGGGCATGGACGTAGA
TACTCGAGCCTAC
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Chirostomias pliopterus

ACCAAGAGAGTTATCCAGTACTTTGCCAGCATTGCTGCAGTT-———————~ GGTGGAGCAAAGAGGGA
TGCCAGCAAGGGAACCTTGGAGGATCAAATCATCCAGGCTAACCCTGCCCTGGAGGCTTTCGGCAATG
CTAAAACATTGAGAAATGACAACTCATCACGCTTTGGTAAATTCATCCGAATTCACTTTGGAACCAGT
GGCAAGTTGTCCTCTGCAGACATAGAGACTTACCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAA
GTCGGAGAGGAACTATCATATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TTTTAATCACCAACAATCCATATGACTACTCCTTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATC
AATGATTCTGAGGAGTTGATAGCCACTGACAGTGCATTTGATGTGCTTGGCTTTACTCAAGAGGAGAA
AATGGGAGTCTACAAGTTGACTGGTGCAATCATGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGC
GAGAGGAGCAGGCTGAGCCTGATGGCACGGAAGCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCAGATCTAGTGAAGGGACTCTGCCATCCCCGGGTCAAGGTTGGCAATGAGTTTGTCACTAAAGG
GCAGGGTGTAGACCAAGTCTACTACAAGGCCGTGCGCTTCTCCTTCACCGTCATGTCCGTCTCCGTCC
AGGCCGAAGGCGCGGATGAGGCT———====— === ———— GTCACCGTCTTCCGGGAGTCCAAGCCC
AACTCTGAGTTGTCCTGTAAGCCCCTGTGCCTGATGTTCGTGGACGAGTCCGACCACGAGACGCTGAC
GGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGAGGCCATGAAGAGCAGCCGCCTCATCCTGTCCCTGG
GGGGCCTCCCCCGCTCCTTCCGCTTCCACTTCAGGGGTACGGGCTACGACGAGAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCCTCGGGCTCCACCTACATCTGCACCCTCTGCGACTCCACCCGGGCGGAAGC
GTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCACGACGAGAACRTGGAACGCTACGAGATCT
GGAGGACCAACCCTTACTCGGAGTCTGTGGACGAGCTGCGGGACCGGGTGAAGGGCGTCTCGGCCAAG
CCCTTCATGGAGACCCAGCCTACCCTGGACGCCCTGCACTGTGACATCGGCAACGCCACTGAGTTCTA
YAAGATCTTCCAGGACGAGATCGGGGAGGTGCAC-—====—=— === ——— CGGAGGCCCARCCCCAGCC
GGGAGGAGCGGCGCAGCTGGCGCRCCGCRCTGGACAAGCAGCTGAGGAAGAAGATGAAGCTGAGGCCC
GTGATGAGGATGAACGGAAACTACGCCCGCCGGCTGATGACTGTGGAGGCGGTGGAGGCCGTGTGCGA
GCTGGTCCCCTCGGAGCCGCGGCGGGAGGCCCTCCGGGAGCTGATGGCGCTCTACCTCCAGATGAAGG
GCGAGGTCACAGAAAGAGAAGTGGCGTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCTTTCAAA
ATCAACCACAGCTCG=========——== CACGAT--——-- CTCGGT---TCA-————- GGC---CAAAC
GGCGTTTTCC---TCTCAAGCACCC---GGC---TAC-=======———— GCAGCTGCTGCCCTCGGA-
——————————— CACCACCATCACCCGACA------CATGTCAGCTCT---TACTCCACCGCGGCT---
—————— TTCAACTCCACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGACGCCACC---AGCGC
G---CAGCATAGCCTCTTCGCATCCGCAGCG====—- GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGGCACCTGCTCTTCCCGGGACTTCACGAGCAAGCCGCGAGCCAC—====-- GCG
TCCTCAAATGTTGTTAAC---AGTCAAATGCGGTTG---GGCTTT---TCGGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTATGGCCACGTTACCAGCCCGCGG=-====- TCCGAC---CACTACGCTTCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCA-—-———- CATCAC---GGG---
GCAGGGGCCTTCTTCCGTTACATGAGGCAGCCGATAAAACAAGAGCTGATCTGCAAGTGGATCGAACC
GGAGCAACTAACGAATCCGAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTGGTGACCC
ATTTGACGGTGGAGCATGTGGGGGGACCGGAGCAGTCGAACCATATTTGCTTCTGGGAAGAGTGTGCC
CGAGAAGGAAAACCATTCAAAGCCAAATATAAACTTGTGAACCACATCCGAGTGCACACCGGAGAGAT
GGTCGGTACAGCTTTAAGCTTACTCATCCGAGCAGAGCTAAGTCAACCCGGTGCCCTTCTGGGCGACG
ACCAGATTTACAATGTTATCGTTACAGCGCACGCTTTTGTGATAATCTTCTTTATGGTCATGCCCCTC
ATGATTGGAGGCTTCGGGAACTGACTAATCCCCCTAATAATTGGGGCCCCAGATATAGCCTTCCCTCG
AATAAACAATATAAGCTTTTGACTTCTCCCCCCCTCCTTTCTCCTTCTCCTTGCCTCTTCAGGAGTTG
AGGCTGGAGCCGGGACCGGGTGGACCGTTTACCCCCCTCTTGCCGGAAACCTGGCCCACGCGGGAGCC
TCCGTTGACCTGACTATCTTCTCGCTTCACCTAGCAGGAATTTCCTCGATTTTAGGGGCAATTAACTT
TATTACTACAATCATTAACATGAAGCCCCCAGCCATCTCCCAGTACCAAACGCCCCTCTTCGTCTGAG
CTGTTCTCGTCACCGCCGTTCTTCTCCTTTTATCCCTTCCCGTCTTAGCCGCTGGCATCACTATACTC
CTCACAGACCGAAACCTAAACACAACTTTCTTTGACCCCGCGGGCGGAGGAGACCCCATTCTTTACCA
ACACCTCTTCTGATTCTTCGGCCACCCGGAGGTCTACATTCTAATTCTTCCAGGCTTCGGGATGATTT
CCCATATTGTTGCCTACTACTCCGGGAAGAAAGAACCCTTTGGTTATATAGGAATAGTCTGAGCCATG
ATGGCCATCGGACTCCTTGGCTTCATCGTTTGAGCCCATCACATGTTTACCGTAGGGATGGACGTGGA
CACCCGAGCCTAC
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Ateleopus japonicus

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNAAGGCGGTCCGCTTCTCCTTCACCGTTATGTCAGTCTCTGTCC
GGGTCGAAGGAACGGAAGAGGCG======—=——— - —— GTCACCGTCTTCAGGGAGCCGAAGCCC
AACTCTGAATTGTCCTGTAAACCCCTCTGTCTGATGTTTGTGGATGAGTCTGACCACGAGACCCTGAC
AGCCATTCTGGGGCCTCTGGTGGCCGAGCGGAATGCGATGAAGCAGAGCCGCCTGATCCTGTCATTGG
GCGGCCTCCCGCGCTCTTTCTCCTTCGAGTTCCGAGGCACGGGCTACGACGAGAAGATGGTGCGAGAG
TTGGAGGGCATGGAGGCCTCTGGTTCCACCTACGTCTGCACCCTGTGCGACTCCACCCGGGCGGAGGC
CTCTCGAAACATGGTGCTCCACTCCATCACCCGGAGCCACGGCGAGAACCTGGAGCGGTACGAGATGT
GGAGGAGCAACCCTTTCTCGGAGTCGGCCGAGGAGCTGCGGGAGCGGGTCAAGGGYATCTCCGCCAAA
CCCTTCCTGGAGACCCAGCCCACTTTGGATGCATTGCACTGCGACATTGGCAACGCCACCGAGTTTTA
TAAGATCTTCCAGGATGAAATCGGGGAGGTGTTC-——========———— CGGGGGACCAACCCCAGCA
GAGAAGAGCGGAGGAGCTGGAGGACRGCGCTGGACAAGCAACTGAGGAARAGGATGAAGCTGAAGCCT
GTGATGAGGATGAATGGTAACTACGCCCGCCGGCTGATGACCCATGACACTGTGGAGGTGGTGTGCGA

GCTGGTGCCCTCGGAGGAGCGGCGGGAGGCGCTGAGGGAGTTGATGGGCCTCTACCTCGAGATGAAG?
PP PP PR 222 PR 2222222222222 2220222222222 22222°2°2°22222°2°2°22222°2°2°?22°?2°?

AGTAGGCACAGCCCTAAGCTTACTAATTCGAGCTGAATTAAACCAACCCGGTGCTCTTCTGGGAGACG
ACCAGATTTATAATGTAATTGTTACAGCACATGCCTTTGTAATAATCTTCTTTATAGTCATACCTATC
ATAATTGGAGGTTTCGGCAACTGACTAATCCCACTAATGATTGGTGCTCCTGACATAGCATTTCCCCG
AATAAACAACATAAGTTTCTGACTTCTACCCCCTTCATTTCTGCTACTATTAGCTTCTTCTGGGGTTG
AAGCAGGGGCTGGAACAGGCTGAACTGTTTACCCCCCTTTAGCCGGTAACTTAGCCCATGCTGGTGCC
TCTGTAGATTTAACAATCTTCTCACTACACTTAGCAGGGGTCTCCTCTATCTTGGGTGCCATTAATTT
CATTACTACTATTATTAATATAAAACCCCCAGCCGTCTCACAATATCAAACTCCTTTATTTGTCTGAT
CTGTACTTATTACAGCTGTACTACTTCTTCTCTCTCTCCCTGTGCTTGCTGCTGGTATTACAATATTA
CTCACAGACCGAAATTTAAATACGACATTCTTTGACCCTGCAGGAGGAGGAGACCCAATCTTATACCA
ACACTTATTCTGGTTCTTCGGTCACCCCGAAGTTTATATTCTTATTCTCCCTGGGTTCGGCATGATCT
CACACATTGTAGCCTACTACTCCGGCAAAAAAGAACCTTTCGGATATATGGGCATGGTCTGAGCTATA
ATAGCCATCGGCCTCCTTGGGTTTATCGTATGGGCTCACCATATGTTTACAGTAGGGATGGACGTAGA
CACACGAGCCTAC
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Ijimaia antillarum

ACCAAGAGGGTCATCCAGTACTTTGCCAGCATTGCTGCAGTC-————~ GGTGGTGGAGGTAAGAAAGA
TTCAAGCGAAGGGACACTGGAGGATCAAATCATTCAGGCAAACCCTGCACTGGAGGCTTTTGGTAATG
CCAAAACAGTGAGGAATGATAACTCATCCCGCTTTGGGAAATTCATCCGAATTCACTTTGGAACCAGT
GGCAAATTGTCCTCTGCCGACATTGAGACTTATCTCCTGGAGAAGTCACGTGTTACCTTTCAGCTCAA
GGCTGAGAGGAACTATCACATCTTCTTCCAGATCCTGTCCAATCAAAAGCCAGAGCTGTTGGACATGA
TGTTGGTCACCAACAACCCATATGACTACTCCTTCATCTCCCAAGGAGAGGTAACAGTATCATCCATC
AATGATGCAGAGGAGCTGATTGCCACTGACAGTGCCTTTGATGTCCTCGGCTTCACCCAGGAGGAGAA
GCTGGGAGTTTACAAGTTGACAGGTGCGATCATGCACTATGGCAACATGAAGTTCAAGCAAAAGCAGC
GTGAAGAGCAGGCTGAGTCTGATGGCACAGAGGCTGCTGATAAGTCAGCTTATCTAATGGGGCTGAAT
TCTGCCGACCTCATTAAAGGGCTTTGCCATCCCAGAGTCAAAGTAGGAAATGAGTACGTCACCAAAGG
CCAAGGTGTAGATCAGGTCTACTACAAGGCGGTCCGCTTCTCCTTCGCCATTATGTCAGTCTCTGTCC
GGGTCGAAGGAACGGAAGAGGCG====—===———— === ——— GTCACCGTCTTCAGGGAGCCGAAGCCC
AACTCTGAATTGTCCTGTAAACCCCTCTGTTTGATGTTTGTGGATGAGTCTGACCATGAGACCCTGAC
GGCCATTCTGGGGCCTTTGGTGGCCGAGCGGAATGCGATGAAGCAGAGCCGCCTGATCCTGTCATTGG
GCGGCCTCCCGCGCTCTTTCTCCTTTGAGTTCCGAGGCACGGGCTACGACGAGAAGATGGTGCGAGAG
TTGGAGGGTATGGAGGCCTCTGGTTCCACCTACGTCTGCACCCTGTGCGACTCAACCCGAGCGGAGGC
CTCTCGAAACATGGTGCTCCACTCCATCACCCGGAACCACGGCGAGAACCTGGAGCGGTACGAGATGT
GGAGGAGCAACCCTTTCTCGGAGTCGGCCGAGGAGCTGCGGGAGCGGGTCAAGGGCATCTCTGCCAAA
CCCTTCCTGGAGACCCAGCCCACTTTGGATGCATTGCACTGCGACATTGGCAACGCCACCGAGTTTTA
CAAGATCTTCCAGGATGAAATCGGGGAGGTGTTC-——=======————— CGGGGGACCAACCCCAGCA
GAGAAGAGCGGAGGAGCTGGAGGACGGCGCTGGACAAGCAACTGAGGAAGAGGATGAAGCTGAAGCCT
GTGATGAGGATGAATGGTAACTACGCCCGCCGGCTGATGACCCATGACACTGTGGAAGTGGTGTGCGA
GCTGGTGCCCTCGGAGGAGCGGCGGGAGGCGCTGAGGGAGTTGATGGGCCTCNNNNNNNNNNNNNNNG
GCGAAGTCACAGAGAGAGAGGTAGCTTTGGGGATAAATCCATTCGCAGACGGGATGGGCGCCTTTAAG
ATCAAC CACACTTCT---=====—=——= CACGAC-==——- ATCGGC---TCC—==—-- GGG---CAGA
CGGCGTTTTCT---TCCCAGGCGCCC---GGG---TAC—=———————- GCTGCCGCGGCCGCCCTGGGG
————————— CACCACCACCACCACCCGACC-==---CATGTCAGCTCG---TACTCCACGGCGGCT--
——————— TTCAACTCCACTCGGGACTTTCTGTTCAGAAACCGGGGCTTCGGAGACGCCACC---GGCG
CG---CAGCACAGCTTGTTCGCCTCG========———— GGAGGTTTTGCG---GGGCCACATGGACAC
TCGGACGCCRCG---GGACACCTGCTCTTCCCGGGGCTCCACGAGCAAGCCGCGGGCCAC—=—=—=——= GC
GTCGTCCAATGTGGTGAAC---AGCCAGATGCGCTTG---GGTTTT---TCAGGGGACGTGTACGGGA
GGGCCGAA-—-——-- CAGTACGGCCACGTTACGAGCCCGAGG=-=—==-- TCAGCAGAGCACTATGCCTCG
ACCCAGTTGCACGGCTACGGCCCC---ATGAACATGAACATGGCCGCG=—====-— CACCAC---GGA--
-GCGGGGGCCTTCTTCCGATACATGCGCCAGCCGATCAAGCAAGAGCTCATCTGCAAGTGGATCGAAC
CGGAGCAGCTGACCAACCCCAAAAAGTCGTGCAACAAAACTTTCAGCACCATGCACGAGCTGGTCACC
CACCTGACGGTGGAGCATGTGGGGGGGCCGGAGCAGTCGAACCACATTTGCTTCTGGGAGGACTGCTC
CCGGGAAGGGAAACCGTTCAAAGCCAAATACAAACTTGTGAATCACATTAGAGTGCACACCGGAGAGA
TAGTAGGCACAGCCCTAAGCTTACTAATTCGAGCTGAACTAAATCAACCCGGCGCTCTTCTGGGAGAC
GACCAGATTTACAATGTAATTGTTACAGCACATGCCTTTGTAATAATTTTCTTTATAGTTATACCCAT
CATAATTGGGGGCTTTGGTAACTGACTAATCCCACTAATAATTGGCGCCCCTGACATAGCGTTTCCTC
GAATAAACAACATAAGCTTTTGGCTTTTACCCCCCTCATTTCTATTACTACTAGCTTCTTCTGGGGTT
GAAGCAGGAGCTGGAACGGGATGAACTGTTTACCCTCCCTTAGCTGGTAACCTAGCCCATGCTGGTGC
CTCCGTAGATCTAACAATCTTCTCACTCCACTTAGCAGGTGTTTCATCTATCTTAGGAGCCATCAATT
TTATTACCACTATTATTAATATAAAACCCCCAGCTATCTCACAGTATCAAACTCCTCTGTTTGTTTGA
TCCGTACTTATTACAGCTGTTCTACTTCTTCTCTCTCTCCCCGTGCTTGCTGCCGGCATTACAATATT
ACTTACAGATCGAAACTTAAACACAACATTCTTTGATCCTGCAGGAGGAGGGGATCCTATCTTATACC
AACACTTATTCTGGTTCTTTGGCCACCCTGAGGTTTATATTTTAATTCTCCCCGGATTTGGTATAATC
TCACACATCGTAGCCTACTACTCTGGGAAAAAAGAGCCTTTCGGGTATATAGGCATGGTCTGGGCCAT
AATGGCCATCGGCCTCCTCGGATTTATCGTGTGAGCTCACCACATATTCACAGTAGGAATAGACGTAG
ACACACGAGCTTAC
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Synodus foetens

ACTAAACGAGTCATCCAGTATTTTGCCAGTATTGCTGCTGTT-————~ GGTGGTGGAGGAAAAAAGGA
TTCAAGTAAAGGAACCCTGGAGGATCAAATCATTCAGGCCAACCCTGCACTGGAAGCCTTCGGGAATG
CTAAGACAGTGAGGAACGATAATTCCTCCCGTTTTGGAAAATTCATCCGCATTCACTTTGGAACCAGC
GGCAAACTTTCATCAGCAGATATTGAGACTTATCTGCTAGAGAAGTCACGGGTCACCTTTCAGCTTAA
GTCTGAGAGGAACTATCACATCTTCTTTCAGATCTTATCAAATCAAAAGCCTGAGCTGCTTGACATGC
TGTTGATCACCAACAATCCTTACGACTACTGTTACATTTCCCAAGGAGAGGTTACTGTAGCATCCATC
AATGACTCGGAGGAGCTAATGGCCACCGATAATGCTTTTGATGTACTTGGATTCACTCAAGAGGAGAA
GATGGGGATCTACAAGTTGATAGGAGCAATCATGCACTACGGCAACATGAGGTTCAAACAGAAGCAAC
GTGAGGAACAGGCTGAGCCTGACGGTACAGAGGCTGCTGATAAGTCAGCTTACTTAATGGGGCTGAAT
TCAGCCGATCTCATCAAAGGACTCTGCCATCCCAGAGTAAAAGTAGGAAATGAGTATGTCACCAAAGG
TCAGGGTGTAGATCAAGTCTATTATAAGGCTGTGCGCTTTTCCTTTACCATCATGTCAATTTTTATCA
AAGCAGATGGAGAGGAGGAAGCA-————————————————— GTTGTCATCTTCAGTGAACCAAAACCC
AACTCTGAATTGTCATGTAAGCCATTATTTCTGATGTTTGTGGATGAGTCTGACCACGAGACACTCAC
AGCTGCTCTGGGGCCTCTGATAGAAGAGAGAAATGCCATGAAGGAGAGCCAACTCATTCTCTCGATGG
GTGGTCTCCCCCGGTCTTTCAGCTTTCATTTCAGAGGCACCGGATATGATGAGAAGATGGTGCGAGAG
ATGGAAGGCCTGGAGGCCTCAGGCTCCACCTATGTCTGCACTCTTTGTGATTCCACCCGTGCTGAGGC
CTCTCAAAACATGGTGCTCCACTCTGTCACACGCAACCACACTGAGAATCTTGAGCGCTATGAGTTAT
GGAGGACCAACCCCTTCAGTGAGTCAGCAGCAGAGCTACGAAACCGGGTCAAAGGGGTCTCTGCAAAG
CCCTTTATGGAGACCCAGCCGACTCTGGATGCCCTACACTGTGACATTGGAAATGCCACAGAATTCTA
CAAAATCTTCCAGGATGAGATTGGGGAAGTGTTC-——=======————— CAGAGGAACAATCCTAGCC
GGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAGCAGCTGAGGAAGAAGTTAAAGCTGAAACCA
GTGATGCGGATGAATGGTAACTAYGCCCGGAGGCTGATGACCCAGGAAGCCGTGGAGGCAGTGTGTGA
ACTGGTGCCCTCAGAAGAGAGGCGGGAGGCCCTGAGGGAGCTGATGGGGCTCTATCTGCAGATGAAGN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ATAAACCACAGCTCG=======————=— CACGAC-—-——-- ATTGGC---TCC—==—-- GGG---CAAAC
AGCGTTTTCG---TCTCAGGCACCC---GGC---TAT-—-——===————— GCAGCGGCCGCCCTGGGG-
——————————— CACCATCACCACCCGACC====---CACGTTAGTTCG---TACTCCACGGCAGCT---
—————— TTCAATTCCACCAGGGACTTTCTGTTCAGAAACCGGGGCTTCGGAGACGCCACG---AGTGC
G---CAGCACAGCTTATTCGCCTCCGCCGCG====—- GGAAGTTTCGCA---GGGCCACATGGACACT
CCGATGCCGCG---GGACACCTGCTCTTTCCGGGGCTTCACGAGCAAGCCGCGAGCCAC—====-- GCG
TCGTCTAACGTCGTTAAC---AGCCAGATGCGACTG---GGCTTT---TCAGGGGACATGTACGGGCG
GGCCGAG—-=-=---- CAGTACGGACACGTTACCAGTCCGCGG=-—==-- TCCGAC---CACTACGCTTCGA
CCCAGTTACATGGTTACAGCCCC---ATGAACATGAATATGGCCGCA-————- CACCAC---GGT---
GCGGGGGCCTTCTTTCGATACATGAGGCAGCCGATTAAACAAGAGCTGATCTGCAAGTGGATCGAACC
GGAGCAGCTGACGAATCCCAAAAAATCGTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTGACCC
ATCTGACGGTGGAGCATGTGGGGGGACCAGAGCAATCAAACCATGTTTGCTTTTGGGAAGACTGTTCT
CGCGAAGGAAAACCGTTCAAAGCCAAATACAAACTTGTGAATCATATCAGAGTCCACACCGGAGAAAT
AGTAGGTACAGCTTTAAGCTTATTAATTCGAGCCGAACTAAGCCAGCCTGGGGCTCTTCTGGGAGATG
ACCAAATTTACAACGTCATCGTCACGGCCCACGCATTTGTTATGATCTTTTTTATAGTAATACCAATC
ATGATCGGGGGATTCGGGAACTGGTTAATTCCACTGATAATCGGCGCACCTGATATGGCATTCCCCCG
AATGAACAACATAAGCTTCTGGCTGCTGCCCCCTTCTTTTTTACTACTCCTTGCTTCCTCTGGAGTAG
AAGCAGGGGCAGGTACCGGTTGAACTGTGTACCCCCCCTTATCGGGCAACCTCGCCCATGCCGGAGCT
TCAGTAGATTTAACAATTTTTTCCCTGCACTTAGCCGGGATCTCGTCCATTCTAGGAGCAATCAACTT
TATTACGACTATTATCAACATAAAACCTCCCTCAATTTCCCAATATCAGACACCTCTATTCGTATGAG
CTGTCCTGATTACAGCGGTACTTCTGCTTCTTTCCCTCCCAGTCCTGGCAGCAGGTATTACTATACTG
CTAACTGACCGTAACCTTAACACCACATTCTTTGACCCCGCAGGGGGAGGAGACCCCATCCTGTACCA
GCACCTATTCTGATTCTTTGGCCACCCTGAAGTCTACATTTTAATTCTTCCTGGTTTTGGGATAATCT
CTCACATCGTTGCATACTATGCCGGGAAGAAAGAACCCTTCGGGTATATGGGAATGGTCTGGGCCATA
ATAGCAATTGGACTACTAGGTTTCATCGTATGAGCTCACCACATGTTCACAGTCGGAATGGACGTGGA
CACACGTGCTTAC
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Chlorophthalmus agassizii

ACCAAAAGAGTCATCCAATATTTTGCCAGCATTGCTGCTGTT-—==————~ GGTGGTGGAAAAAGGGA
CACAAGCAAGGGAACCCTGGAGGATCAAATCATTCAGGCGAACCCTGCACTGGAGGCTTTTGGTAATG
CCAAAACACTGAGGAACGATAATTCCTCCCGTTTTGGAAAATTCATCCGAATCCACTTTGGAAACAGT
GGTAAACTGTCCTCTGCGGACATTGAGACCTACCTGCTGGAGAAGTCACGGGTCACCTTTCAGCTTAA
GGCAGAGAGGAACTACCACATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGC
TACTGATCACCAACAACCCCTATGACTACTCGTACATCTCCCAAGGAGAAGTAACCGTAGCATCCATC
AATGATTCAGAGGAGCTGATGGCCACTGACAGTGCCTTTGATGTGCTTGGCTTCACGCAAGAGGAGAA
GATGGGAGTCTACAAGTTGATAGGGGCCATTATGCACTATGGCAACATGAGGTTCAAGCAAAAGCAAC
GTGAGGAGCAGGCTGAGCCTGATGGTACAGAGGCTGCTGATAAGTCAGCTTATCTAATGGGGCTGAAT
TCGGCAGACCTAATCAAAGGACTCTGCCATCCCAGAGTCAAGGTAGGAAATGAGTATGTCACCAAAGG
CCAGGGTGTAGATCAAGTCTACTACAAGGCTGTGCGCTTCTCTCTCACTGTCATGTCTGTCTCTTTCC
AGGCCGAGGGAGGGGAGGAGGCG=—=—====———— = ——— GTTGTCATCTTCAGGGAGCCAAAGCCC
AACTCTGAACTTTCCTGTAAGCCCCTTTGCCTGATGTTTGTGGACGAGTCTGACCACGAGACGCTCAC
CGCTGTCCTGGGGCCTCTGGTAGCGGAGAGGAATGCGATGAAGCAGAGCCGACTCATCCTCGAGGTGG
GCGGCCTCCCCCGCTCTTTCCGCTTCCACTTCAGAGGCACAGGCTACGATGAGAAGATGGTGCGAGCG
ATGGAGGGCATGGAGGCCTCAGGCTCCACCTATGTCTGCACTCTCTGTGACTCCACTCGGGCAGAGGC
CTCTCACAATATGGTGCTCCACTCTGTCACGCGTGGCCATGATGAGAACCTGGAGCGCTACGAGATAT
GGAGGACCAACCCCTTCTCGGAGTCTGCCATGGAGCTGCGAGATCGGGTCAAAGGGGTCTCTGCCAAA
CCATTTATCGAGACCCATCCGACTATGGATGCGTTACACTGTGACATAGGCAATGCCACTGAATTCTA
CAAAATCTTCCAGGATGAGATTGGGGAGGTGTTC-——=======————— CAGAAGGCCAACCCCAGCC
GGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTGAGGAAGAAGTTGAAGCTGAAACCA
GTGATGCGGATGAATGGGAACTACGCCCGAAGGTTGATGACCCAGGAGGCTGTGGAGGTGGTGTGTGA
GCTGGTGCCCTCAGAAGAGAGACGGGAGGCCCTGAGGGAGCTGATGGGGCTCTATATACAGATGAAGG
GCGAAGTCACAGAAAGAGAGGTGGCTTTGGGGATAAATCCTTTCGCAGACGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCT-======————— CATGAC-—-——-- ATTGGC---TCC—==—-- GGG---CAAAC
GGCGTTTTCC---TCCCAGGCGCCC---GGC---TAC—=—=——————=——— GCAGCGGCTGCACTGGGA-
——————————— CACCATCACCACCCGACC==----CACGTTAGCTCC---TATTCCACGGCAGCT---
—————— TTCAATTCCACCCGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGATGCCACC---AGCGC
G---CAGCACAGTTTGTTCGCCTCCGCCGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGCCACCTGCTCTTCCCTGGGCTTCATGAGCAAGCCGCGAGCCAT—==——-- GCG
TCGTCTAACGTTGTAAAC---AGCCAGATGCGACTG---GGCTTT---TCTGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTATGGCCACGTTACAAGCCCAAGG-=—==-- TCCGAC---CACTATGCTTCGA
CCCAATTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCT-—=——~ CACCAC---GGA---
GCAGGGGCCTTCTTTCGGTACATGAGGCAGCCGATTAAACAAGAGCTTATCTGCAAGTGGATCGAACC
GGAGCAACTGACGAATCCCAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCATGAGCTCGTGACCC
ATCTGACGGTGGAGCATGTGGGGGGACCCGAGCAGTCGAACCACATTTGCTTCTGGGAAGACTGTGCC
CGAGAAGGGAAACCATTCAAAGCCAAATACAAACTTGTAAATCATATCAGAGTTCACACCGGAGAAAT
GGTAGGCACAGCCTTAAGCCTCCTTATTCGGGCAGAACTAAGCCAGCCCGGAGCCCTTCTAGGCGACG
ACCAGATTTACAATGTTATCGTTACAGCCCACGCCTTTGTAATGATTTTCTTCATAGTAATGCCAATT
ATGATTGGAGGGTTTGGAAACTGGCTCATCCCGCTTATGATTGGAGCCCCCGACATGGCATTTCCCCG
GATAAATAACATGAGCTTCTGGCTTCTTCCTCCATCTTTCCTCCTCCTCCTCGCTTCCTCTGCAGTAG
AAGCAGGAGCCGGCACAGGGTGAACAGTCTACCCTCCTCTTGCCAGTAATCTAGCGCACGCCGGAGCC
TCTGTTGACCTAACCATCTTTTCGCTTCACCTAGCAGGAATTTCCTCCATCTTGGGTGCTATCAACTT
TATTACAACCATCATTAATATGAAGCCCCCAGCAATTACTCAATATCAAACCCCCCTATTTGTATGAG
CAGTTCTGATTACCGCCGTCCTTCTTCTCCTATCCCTCCCTGTTTTAGCAGCAGGCATTACGATGCTT
CTTACTGATCGTAATCTAAACACAACGTTCTTCGACCCGGCGGGGGGAGGAGACCCAATCCTCTATCA
ACACCTATTCTGATTCTTTGGCCACCCAGAGGTTTATATTTTAATTCTTCCAGGCTTTGGTATAATCT
CCCATATTGTTGCTTACTACTCGGGTAAAAAAGAACCTTTCGGCTACATGGGTATAGTTTGAGCCATG
ATAGCAATTGGCCTTCTTGGGTTCATTGTTTGGGCTCACCACATGTTTACAGTCGGGATGGACGTAGA
CACACGTGCCTAC
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Benthalbella dentata

ACCAAAAGAGTCATCCAATATTTTGCCAGCATTGCTGCAGTT-———————~ GGTGGTGGAAAAAAGGA
TACAAGCAAGGGAACCCTGGAGGATCAAATCATTCAGGCAAACCCTGCACTGGAGGCTTTTGGCAATG
CCAAAACATTGAGGAACGATAATTCCTCCCGTTTTGGAAAATTCATCCGAATCCACTTTGGAACCAGT
GGTAAACTGTCCTCTGCGGACGTTGAGACCTACCTGCTGGAGAAGTCACGGGTCACTTTTCAGCTTAA
GGCAGAGAGGAACTACCACATCTTTTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGCTGGACATGA
TGTTGATCACCAACAACCCCTATGACTACTGCTACATCTCCCAAGGAGAAGTAACCGTAGCATCCATC
AATGATTCAGAAGAGCTGATGGCCACTGACAGTGCCTTTGATGTGCTTGGCTTCACGCAAGAGGAGAA
GATGGGAGTCTACAAGTTGATAGGGGCCATTATGCACTATGGCAACATGAGGTTCAAGCAAAAGCAGC
GTGAGGAACAGGCTGAGTCTGATGGTACAGAGGCTGCTGATAAGTCAGCTTATCTAATGGGGCTGAAT
TCAGCAGACCTAATCAAAGGACTCTGCCATCCCAGAGTCAAGGTAGGAAATGAGTATGTCACCAAAGG
CCAGGGTGTAGATCAAGTCTACTACAAGGCTGTGCGTTTCTCTATCACCGTCATGTCTGTCTCTGTCC
AGGCCGACGGAGAGGAGGAGGCG=======———— = ——— GTTGTCATCTTCAGGGAGCCAAAGCCC
AACTCTGAACTGTCCTGTAAGCCCCTGTGCCTGATGTTTGTGGATGAGTCTGACCACGAGACACTCAC
TGCTGTCCTGGGGCCTTTGGTAGCAGAGAGGAATGCGATGAAGCAGAGCCGACTCATCCTCTCAGTGG
GTGGCCTCCTCCGCTCTTTCCACTTCCACTTCAGAGGCACAGGCTATGACGAGAAGATGGTGCGAGAG
ATGGAAGGCCTGGAGGCCTCAGGCTCCACCTATATCTGCACTCTTTGTGACTCCACTCGGGCAGACGC
CTCTCACAACATGGTGCTCCACTCTGTCACGCGCAGCCACGATGAGAACCTGGAGCGCTACGAGATAT
GGAGGACCAACCCCTTCTCRGAGTCTGTCATGGAGCTGCGAGATCGGGTCAAAGGGGTCTCTGCCAAA
CCATTTATCGAGACCCATCCGACTATGGATGCATTACATTGTGACATAGGTAATGCCACTGAATTCTA
CAAAATCTTCCAGGATGAGATTGGGGAGGTGTTC-——=======————— CGGAAGGCCAGCCCTAGCC
TGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTGAGGAAGAAGTTGAAGCTGAAACCA
GTGATGCGGATGAATGGGAACTATGCCCGAAGGTTGATGACCCAGGAGGCTGTAGAGGTGGTGTGTGA
ACTGGTGCCCTCAGAAGAGAGACGGGAGGTCCTGAGGGAGCTGATGGGGCTCTATATACAGATGAAGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCT-======————— CATGAC-—-——-- ATTGGC---TCC—==—-- GGG---CAAAC
GGCGTTTTCC---TCACAGGCGCCC---GGC---TAC—==——————=——— GCAGCGGCTGCCCTGGGA-
——————————— CATCATCACCACCCGACC==----CACGTTAGCTCC---TATTCCACGGCAGCT---
—————— TTCAATTCCACCCGGGACTTTCTCTTCAGAAATCGAGGCTTCGGAGACGCCACC---AGCGC
G---CAGCACAGTTTGTTCGCCTCCGCCGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCG---GGCCACCTGCTCTTCCCTGGGCTTCACGAGCAAGCCGCGAGCCAT—==——-- GCC
TCGTCTAACGTTGTGAAC---AGCCAGATGCGACTG---GGCTTT---TCCGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTATGGCCACGTTACAAGCCCGAGG-=—==-- TCCGAC---CACTATGCTTCGA
CCCAATTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCT-—=——~ CACCAC---GGA---
GCAGGGGCCTTCTTTCGCTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGATCGAACC
GGAGCAACTGACGAATCCGAAAAAGGCGTGCAACAAAACTTTTAGCACGATGCACGAGCTCGTGACCC
ACCTGACGGTGGAGCATGTGGGTGGACCGGAGCAGTCGAACCACATTTGCTTCTGGGAAGATTGTGCC
CGAGAGGGGAAACCGTTCAAAGCCAAATACAAACTTGTAAATCATATCAGAGTTCACACCGGAGAAAT
AGTCGGCACAGCTCTAAGCCTCCTTATCCGGGCAGAGCTTAGTCAGCCTGGAGCCCTATTAGGAGACG
ACCAAATCTACAACGTTATCGTTACCGCCCATGCTTTCGTGATAATCTTTTTTATAGTAATGCCGGTT
ATGATCGGCGGGTTCGGAAACTGACTTATCCCCCTAATGATCGGGGCCCCTGACATAGCCTTCCCCCG
AATAAATAATATAAGCTTCTGACTCCTCCCTCCTTCCTTCCTCCTCCTCCTGGCCTCCTCTGCAGTAG
AAGCGGGTGCCGGCACAGGATGAACAGTATATCCACCTCTCGCTAGTAACCTTGCACATGCCGGAGCC
TCCGTTGACTTAACTATTTTTTCACTCCACCTGGCAGGAATCTCCTCTATCTTAGGTGCTATTAATTT
CATTACAACTATTATTAACATAAAACCCCCTGCCATTACCCAGTATCAAACCCCCCTATTTGTATGAG
CTGTTCTGATTACTGCCGTACTTCTCCTACTATCCCTACCTGTCTTAGCGGCCGGCATTACAATGTTA
CTGACAGACCGAAATTTAAATACAACCTTCTTCGACCCTGCAGGAGGAGGTGACCCAATCCTCTACCA
ACATCTATTCTGATTCTTTGGTCACCCAGAAGTTTATATTCTCATCCTTCCCGGCTTTGGGATAATCT
CCCACATTGTTGCCTATTATTCAGGGAAAAAAGAACCCTTCGGCTACATGGGCATGGTATGAGCCATG
ATAGCAATCGGCCTTCTCGGGTTTATTGTCTGAGCCCACCATATGTTTACAGTCGGGATAGACGTAGA
CACACGTGCCTAC
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Alepisaurus ferox

ACCAAAAGAGTCATCCAATATTTTGCCAGCATTGCAGCAGTT-—=—=—————~ GGTGGTGCRAAGAAGGA
CACAAGCAAGGGAACCCTGGAGGATCAAATCATTCAGGCAAACCCCGCACTGGAGGCTTTCGGTAATG
CCAAAACATTGAGGAACGATAATTCYTCCCGTTTTGGAAAATTCATCAGAATCCACTTTGGAAACAGT
GGTAAGCTGTCTTCTGCGGACATTGAGACCTACCTGCTGGAGAAGTCACGGGTCACCTTTCAGCTTAA
GGCAGAGAGGAACTACCACATATTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGCTGGACATGC
TGTTGATCACCAACAACCCTTATGATTACTGCTACATCTCCCAAGGAGAAGTAACTGTAGCGTCCATC
AATGATTCAGAAGAGCTGATGGCCACTGACAGTGCCTTCGATGTGCTTGGYTTCACGCAAGAGGAGAA
GCTGGGAGTCTACAAGTTGATAGGGGCCATTATGCACTATGGCAACATGAGGTTCAAGCAGAAGCAGC
GTGAGGAACAGGCAGAGCCTGATGGTACAGAGGCTGCTGATAAGTCCGCTTATCTAATGGGGCTGAAT
TCAGCAGACCTAATCAAGGGGCTCTGCCATCCCAGAGTCAAGGTAGGGAATGAGTACGTCACCAAAGG
CCAGGGTGTAGATCAAGTCTACTACAAGGCTGTGCGTTTCTCTTTCACCGTCATGTCTGTCTCTGTCC
AGGCCGACGGAGAGGAAGAGGCG=======———— === ——— GTTGTTGTCTTCAGGGAGCCAAAACCC
AACTCTGAACTGTCCTGTAAGCCCATGTGTCTGATGTTTGTGGATGAGTCTGACCATGAGACACTCAC
TGCTGTCCTTGGGCCTTTGGTAGCAGAGAGGAATGCAATGAAGCAAAGCCAACTCATCCTCTCAATGG
GAGACCTCCCCCGATCCTTCCGCTTCCACTTCAGAGGCACGGGCTACGATGAGAAGATGGTGCGAGAG
ATGGAAGGCCTGGAGGCCTCAGGCTCCACCTATATCTGCACTCTTTGTGACTCCACTCGGGCAGAGGC
CTCTCACAACATGGTGCTCCACTCTATCACGCGCAACCACGACGAGAACCTGGAGCGCTACGAGATAT
GGAGGACCAACCCCTTCTCGGAGTCTGCCATGGAGCTGCGAGATCGGGTCAAAGGCGTCTCCGCCAAA
CCCTTTATCGAGACTCATCCGACTATGGATGCATTACACTGTGACATAGGTAACGCCACTGAATTCTA
CAAAATCTTCCAGGATGAGATCGGGGAGGTGTTC-——========———— CAGAAGGCCAACCCCAGCA
GGGAGGAGCGGCGCAGCTGGAGGGCAGCCCTCGATAAACAGCTGAGGAAGAAGTTGAAGCTGAAACCG
GTGATGCGGATGAATGGGAACTTTGCCCGAAGGCTGATGACTGAGGAGGCTGTAGAGGTGGTGTGTGA
ATTGGTGCCCTCGGACGAGAGACGGCAGGCCCTCAGGGAGCTGATGGGGCTCTATATCCAGATGAAGG
GCGAAGTCACAGAAAGAGAAGTGGCTTTGGGGATAAACCCGTTCGCGGACGGCATGGGCGCCTTCAAA
ATWAACCACAGCTCC-======————=— CACGAC-—-——-- ATCGGC---TCC—==—-- GGG---CAAAC
GGCGTTTTCC---TCCCAGGCGCCC---GGC---TAC—=—=——————=——— GCGGCGGCCGCCCTGGGA-
——————————— CACCACCACCATCCGACC==—----CACGTCAGCTCC---TATTCCACGGCAGCC---
—————— TTCAATTCCACGCGGGACTTTCTCTTCAGAAACCGGGGCTTCGGAGACGCCACC---AGCGC
G---CAGCACAGTCTGTTCGCCTCCGCCGCC—===—= GGAAGTTTCGCA---GGGCCACACGGACACT
CAGATGCCGCG---GGCCACCTGCTCTTCCCCGGACTCCACGAGCAAGCTGCGAGCCAC—====-- GCG
TCGTCTAATGTCGTGAAC---AGCCAGATGAGACTG---GGCTTT---TCCGGAGACATGTACGGGCG
GGCCGAC—-==—-- CAGTATGGCCACGTTACGAGCCCGAGA-————- TCCGAC---CACTACGCTTCGA
CCCAACTGCACGGCTATGGCCCC---ATGAACATGAATATGGCCGCT——=———- CACCAC---GGC---
GCGGGGGCCTTCTTTCGGTACATGCGGCAGCCGATCAAACAAGAGCTGATCTGCAAGTGGATCGAACC
GGAGCAACTGTCGAACCCCAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTGACCC
ACCTGACGGTGGAGCATGTGGGAGGACCCGAGCAGTCGAACCACATTTGCTTCTGGGAAGATTGCGCC
AGGGAAGGGAAACCGTTCAAAGCCAAATACAAACTCGTAAATCATATCAGAGTTCACACCGGAGAAAT
AGTAGGCACAGCCTTAAGTCTCCTTATCCGAGCCGAGCTAAGCCAACCCGGAGCCCTCCTGGGAGATG
ACCAAATCTATAACGTAATCGTAACCGCCCACGCCTTCGTAATAATCTTCTTCATAGTAATGCCCGTT
ATAATCGGCGGGTTCGGAAACTGACTTATCCCCTTGATAATCGGGGCCCCTGACATAGCCTTTCCGCG
AATGAACAACATGAGCTTCTGGCTACTTCCTCCATCCTTCCTCCTCCTCCTCTCCTCTTCAGCTGTTG
AAGCTGGGGCCGGAACAGGGTGAACAGTCTACCCTCCTCTAGCTAGCAACTTAGCCCACGCCGGAGCC
TCGGTCGACCTGACCATCTTCTCTCTCCATCTGGCGGGTATTTCTTCTATCCTGGGGGCTATTAATTT
CATCACAACAATTATTAACATGAAACCCCCGGCCATCACCCAATACCAAACTCCCCTATTTGTTTGAG
CCGTTCTAATTACCGCAGTCCTTCTCCTACTCTCCCTCCCCGTCCTAGCGGCAGGCATCACTATGCTC
CTTACAGATCGAAACCTAAACACAACCTTCTTTGACCCAGCCGGCGGGGGGGATCCAATTCTTTACCA
ACACCTCTTCTGATTCTTTGGCCACCCAGAAGTCTACATCTTAATTCTTCCCGGCTTCGGAATGATCT
CCCACATTGTTGCCTACTATTCAGGTAAAAAAGAACCCTTTGGCTACATGGGCATGGTCTGAGCAATG
ATAGCAATCGGACTTCTAGGTTTCATTGTCTGAGCACATNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNN
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Neoscopelus macrolepidotus

ACCAAGAGAGTGATCCAGTACTTTGCCTCCATTGCTGCTGTC-—=——~ GGTGGCAGTGGCAAGAAGGA
TACCAGTAAGGGAACCTTGGAGGATCAAATCATCCAGGCCAACCCTGCGCTGGAGGCCTTTGGGAACG
CCAAAACAGCCAGGAATGACAACTCATCCCGTTTTGGAAAATTCATCCGGATCCACTTCGGCACAAGC
GGTAAGCTATCATCTGCTGACATCGAGACCTACCTGCTGGAGAAGTCACGTGTCACCTTTCAGCTCAA
GGCCGAGAGGAACTATCACATCTTCTTCCAGATTTTGTCCAATCAGAAGCCGGAACTGTTGGACATGC
TGCTCATCACTAACAACCCATACGACTACTCCTACATCTCCCAAGGAGAGGTGACAGTAGCCTCCATC
AACGACTCAGAGGAGCTGATGGCCACGGACAGCGCCTTCGATGTGCTCGGCTTCACTCAGGAGGAGAA
GATGGGAGTCTATAAGCTGACTGGTGCCATTATGCACTATGGCAACATGAAGTTTAAGCAGAAGCAGC
GTGAGGAGCAGGCAGAGCCTGACGGCACTGAGGCTGCTGATAAGTCAGCTTACCTAATGGGGCTGAAC
TCTGCTGACCTCATCAAAGGACTTTGCCATCCCAGAGTCAAGGTAGGAAATGAGTATGTCACCAAAGG
CCAGGGTGTAGATCAAGTCTACTACAAGGCGGTGCGTTTCTCTTTCACCATCATGTCCGTCTCCGTGC
GGCCGGACGGGCGAGCGGAGCCG====—==—=—————————— GTCACTATCTTCACGGAACCGAAGCCC
AACTCGGAGCTGTCCTGTAAGCCCCTGTGCCTGATGTTCGTGGACGAGTCGGACCACGAGATGCTCAC
CGCCGTCCTGGGGCCCGTGGTCGCCGAGCGGAAGGCGATGACGGAGAGCCGGCTCATCCTGTCTATGG
GCGGCCTCCCCCGCTCCTTCCGCTTCCACTTCCGAGGCACCGGCTACGACGAGAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCGTCNGGCTCCACCTACGTCTGCACCCTGTGYGACTCCACCCGGGCGGAGGC
CTCTCACAACATGGTGCTCCACTCCGTCACCCGCAGCCACAGCGAGAACCTGGAGCGCTACGAGATCT
GGCGGAGCAACCCCTTCTCCGAGTCCGTCGAGGAGCTGCGAGATCGGGTGAAGGGGGTCTCCGCCAAG
CCCTTCATGGAGACCCAGCCCACTCTGGACGCGCTGCACTGCGACATCGGCAACGCCACCGAGTTCTA
CAAAATTTTCCAGGACGAGATCGGGGAGGTGTTC-——========———— CAGAGGGCCAACCCCACCC
GCGAGGAGAGGCGGAGCTGGAGGGCCGCCCTCGACAAGCAGCTGAGGAAGAAATTGAAGCTCAAGCCT
GTGATGCGGATGAACGGGAACTATGCCCGGAGGCTGATGTCCGAGGAGACCGTGGACGTGGTGTGCGA
ACTGGTGCCCTCRGAGGAAAGGCGGGAGGCCCTGAGGGAGCTAATGGGGCTTTACCTCCAGATGAAAN
NNNNNGTCACAGAAAGAGAAGTGGCGTTGGGGATAAACCCGTTCGCGGACGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCT-======————— CACGAC-—-——-- ATTGGC---TCC====—- GGA---CAGAC
GGCGTTCTCC---TCCCAGGCGCCC---GGC---TAC—=—————=—=——— GCGGCGGCTGCTCTGGGA-
——————————— CACCACCACCACCCGACC===---CACGTCAGCTCC---TATTCCACCGCAGCT---
—————— TTCAACTCCACCAGGGACTTTCTCTTCAGAAATCGGGGCTTCGGAGACGCTACC---AGCGC
C---CAGCACAGTTTGTTCGCCTCCGCCGCG====—-- GGAAGTTTTGCA---GGGCCCCACGGACACT
CAGACGCCGCT---GGACACCTGCTCTTCCCCGGGCTTCACGAACAAGCCGCCAGCCAC—====-=- GCG
TCCTCTAATGTTGTCAAC---AGCCAGATGCGACTG---GGCTTT---TCGGGGGACATGTACGGACG
GGCCGAC—-==—-- CAGTATGGCCACGTTACAAGCCCGAGG-=—==-- TCCGAC---CACTATGCATCGA
CCCAGTTGCATGGCTATGGCCCT---ATGAACATGAATATGGCCGCA-—-———- CACCAC---GGA---
GCAGGGGCCTTCTTTCGATACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGATCGAACC
GGAGCAACTAACGAATCCCAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCATGAGCTCGTCACCC
ATCTGACGGTGGAACATGTGGGGGGCCCAGAACAGTCGAACCACATTTGCTTCTGGGAGGACTGCTCT
CGAGAAGGGAAACCATTCAAAGCCAAATACAAACTAGTGAATCATATCAGAGTTCACACCGGAGANAT
AGTCGGNACTGCTCTTAGCCTCCTTATTCGGGCCGAGCTCAGTCAACCGGGAGCCCTCCTGGGGGACG
ACCAGATCTATAATGTAATTGTAACAGCCCATGCCTTTGTAATAATTTTCTTTATGGTAATGCCTATT
ATGATTGGAGGGTTTGGAAACTGACTAATCCCCCTTATAATTGGAGCCCCCGACATAGCATTCCCCCG
TATAAATAATATAAGCTTCTGACTTCTCCCCCCCTCTTTTCTCCTCCTTTTAGCATCATCTGGTGTAG
AAGCCGGAGCCGGGACCGGTTGAACAGTATACCCCCCCCTTGCAGGTAACCTCGCCCATGCGGGAGCC
TCTGTTGACCTAACAATTTTTTCACTGCATCTAGCAGGTATCTCTTCAATTTTGGGGGCAATCAACTT
CATTACAACCATTATTAATATAAAACCCCCTGCCATCTCCCAATACCAGACCCCCTTATTTGTATGGG
CAGTCCTTATTACGGCCGTTCTTCTCCTCCTCTCCCTACCCGTCCTAGCCGCTGGTATTACTATACTT
CTAACAGACCGAAACCTAAACACCACCTTTTTCGACCCAGCAGGCGGGGGAGACCCCATCCTGTATCA
ACATCTCTTCTGATTTTTCGGGCACCCTGAAGTATATATTCTTATTCTTCCGGGCTTTGGCATAATCT
CTCATATTGTTGCGTACTATTCAGGTAAAAAAGAACCCTTTGGATATATGGGTATAGTTTGAGCCATG
ATGGCAATTGGACTTCTCGGATTCATCGTGTGGGCCCACCATATGTTTACAGTAGGAATGGATGTAGA
TACACGAGCATAC
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Diaphus dumerilii

ACCAAGCGAGTCATCCAGTACTTTGCCTCCATYGCTGCCGTT——=-—————- GGGGGGACCAAGAGGGA
CGCGAGCAAGGGAACCCTGGAGGATCAAATCATCCAGGCCAACCCCGCTCTGGAGGCCTTTGGGAACG
CCAAAACCATCCGCAACGACAACTCGTCCCGCTTCGGGAAGTTCATCCGCATCCACTTCGGGACCAGC
GGCAAGCTGGCCTCCGCCGACGTCGAGACCTACCTGCTGGAGAAGTCGCGCRTCACCTTCCAGCTCAA
GGCTGAACGGAACTACCACATCTTCTTCCAGATCTTGTCCAACSAGAAGCCTGAGCTGATGGAAATGC
TGCTGATCACCAACAACCCGTAYGACTACTCCTACATCTCCCAGGGGGAGGTGGCGGTGGCGTCCATC
AACGACNNCGAGGAGCTGATCGCCACCGACAGCGCCTTCGACGTGCTCGAATTCACCCAGGAGGAGAA
RATGTCCATTTACAAGCTGACCGGTGCCATCATGCAYTACGGCAACATGAGGTTCAAGCAGAAGCAGC
GCGAGGAGCAGGCCGAGCCYGATGGCACTGAGGCGGCCGAYAAGTCGGCATACCTGATGGGGCTGAAC
TCGGCCGAYCTAATCAAAGGACTSTGCCATCCCMGAGTCAAGGTGGGAAACGAGTATGTCACGAAAGG
CCAGGGYGTAGAYCAAGTCTACTACAAAGCAGTCCGTTTCTCTTTCACCATTATGTCCATCTCTGTGA
TGCTGGATGGGAAAGCAGAGGCG-====—=—==—————————— GTTACCATCTTCACAGAGCCGAAGCCC
AACTCCGAGCTGTCCTGTAGGCCCCTGTGCCTGATGTTTGTGGATGAGTCGGACCACGAGATGCTCAC
TGCCGTCTTGGGGCCCGTCGTCGCAGAGCGGACGGCAATGACAGAAAGTCGACTTATCCTGTCCATGG
GTGGCCTYCCCCGCTCATTCCGCTTCTATTTCAGAGGCACAGGCTATGATGAGAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCATCAGGCTCTACCTATGTCTGCACTCTGTGCGACTCCACCCGGGCAGAGGC
ATCTCACAACATGGTGCTCCATTCCATCACCCGCAGCCACAGCGAGAACCTGGAGCGCTACGAGATAT
GGCGGAGCAACCCCTTTTCGGAGTCTGTTGAGGAGCTGCGAGATCGCGTGAAGGGGGTCTCCGCCAAG
CCCTTCATGGAAACTCAGCCCACCCTGGATGCATTGCACTGYGACATTGGTAATGCCACTGAGTTCTA
CAAAATCTTCCAGGATGAGATYGGAGAAGTATTC-——====——=—————— CGGAAGGCCAACCCCAGCC
GGGAGGAAAGGCGACGCTGGAGGGCTGCTCTCGACAAGCAGTTGAGGAAAAAACTCAAGCTCAAGCCG
GTGATGCGGATGAATGGGAACTATGCTCGGAGGCTGATGTCCGAGGAGACCGTGGACGTGGTGTGTGA
ACTGGTGCCCTCAGAGGAAAGGCGGGAGGCTTTGAGGGAGCTAATGGGGCTTTACCTCCAGATGAAAG
GCGAAGTCACAGAGCGAGAGGTGGCGCTGGGGATAAACCCGTTCGCGGACGGGATGGGCGCCTTCAAA
ATCAACCACGGCTCC—=======———— CACGAC-—-——-- ATCGGC---TCC-==——— GGG---CAGAC
GGCGTTCTCC---TCCCAGGCGCCC---GGC---TAC—=—————=—=——— GCGGCGGCCGCTCTGGGA-
——————————— CACCACCACCACCCGACC==----CACGTCAGCTCG---TACTCTACGGCGGCG---
—————— TTCAACTCCACAAGGGACTTTCTGTTCAGAAATCGGGGCTTCGGAGACGCCACC---AGCGC
C---CAGCACAGTTTGTTTGCCTCCGCCGCG====-- GGAAGTTTCGCA---GGGCCACATGGACACT
CGGATGCCGCA---GGGCACCTGCTCTTCCCCGGCCTGCATGAACAAGCCGCGAGCCAC—====-- GCG
TCCTCTAACGTTGTCAAC---AGCCAGATGCGCCTG---GGCTTT---TCGGGGGACATGTACGGACG
GGCCGAC—-==—-- CAGTATGGCCACGTTACGAGCCCGCGG=====- TCCGAC---CACTATGCATCGA
CCCAGTTGCACGGCTATGGTCCC---ATGAACATGAATATGGCCGCG==———- CACCAC---GGA---
GCCGGGGCCTTCTTTCGATACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAACTATCAAATCCCAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTCACCC
ATCTGACGGTGGAGCATGTGGGGGGGCCGGAACAGTCCAACCATATTTGCTTCTGGGAAGAATGTGCT
CGAGAAGGGAAACCGTTCAAAGCCAAATACAAACTTGTGAATCATATCAGAGTACACACGGGAGAAAT
AGTAGGAACTGCTCTTAGCCTCCTAATCCGGGCTGAACTAAGTCAACCTGGCGCCCTCCTCGGGGACG
ATCAGATTTACAACGTAATCGTAACCGCTCATGCTTTCGTAATAATCTTCTTCATGGTTATACCCATT
ATGATTGGAGGATTCGGAAACTGACTAATCCCCCTAATGATCGGAGCCCCTGACATGGCATTCCCTCG
GATAAACAACATGAGCTTCTGACTACTTCCTCCCTCCTTCCTTCTTCTCCTGGCCTCTTCTGGCGTAG
AAGCCGGAGCTGGTACCGGCTGAACAGTTTACCCACCCCTTGCAGGCAACCTTGCCCACGCTGGAGCC
TCAGTCGACCTAACAATTTTCTCCCTTCACCTAGCAGGTGTTTCCTCAATTCTAGGGGCTATCAACTT
CATCACAACTATCATTAACATAAAACCCCCTGCAATTACCCAATACCAAACTCCTCTATTCGTTTGAG
CAGTCCTAATCACGGCCGTACTTCTTCTCCTCTCCCTCCCAGTACTAGCCGCCGGCATCACAATGCTC
TTAACTGACCGAAATCTAAACACCACCTTCTTCGACCCCGCAGGAGGGGGAGACCCAATTCTTTACCA
ACACCTATTCTGATTCTTCGGTCACCCCGAAGTCTATATTCTTATCCTCCCCGGCTTTGGAATGATCT
CCCACATCGTAGCATACTATTCAGGTAAGAAAGAACCTTTTGGCTACATGGGCATGGTTTGAGCAATG
ATGGCCATCGGCTTCCTTGGCTTCATCGTCTGAGCTCACCACATGTTTACTGTTGGGATGGACGTAGA
CACACGAGCCTAT
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Hygophum hygomii

ACCAAGCGAGTCATCCAGTACTTTGCCTCCATCGCTGCCGTT———=—————- GGGGGGACCAAGAGGGA
CGCGAGCAAGGGAACCCTGGAGGATCAAATCATCCAGGCCAACCCCGCTCTGGAGGCCTTTGGGAACG
CCAAAACCATCCGCAACGACAACTCGTCCCGCTTCGGGAAGTTCATCCGCATCCACTTCGGGACAAGC
GGCAAGCTGGCGTCCGCCGACGTCGAGACCTACCTGCTGGAGAAGTCGCGCATCACCTTCCAGCTCAA
GGCTGAACGGAACTACCACATCTTCTTCCAGATCTTGTCCAACGAGAAGCCTGAGCTGCTGGAAATGC
TGCTGATCACCAACAACCCGTACGACTACAGCTACATCTCCCAGGGGGAGGTGGCGGTGGCGTCCATC
AACGACAACGAGGAGCTGATCGCCACCGACAGCGCCTTCGACGTGCTCGAATTCACCCAGGAGGAGAA
GATGTCCATTTACAAGCTGACCGGTGCCATCATGCACTACGGCAACATGAGGTTCAAGCAGAAGCAGC
GCGAGGAGCAGGCCGAGCCCGATGGCACTGAGGCGGCCGATAAGTCGGCATACCTGATGGGGCTGAAC
TCGGCCGACCTAATCAAAGGACTCTGCCATCCCCGAGTCAAGGTGGGAAACGAGTATGTCACGAAAGG
CCAGGGCGTAGATCAAGTCTACTACAAAGCGGTCCGTTTCTCGTTCACCGTCATGTCCATCTCTGTGA
TGCCGGATGGGAAAACGGAGGCG-====—===—————————— GTGACCATCTTCACGGAGCCGAAGCCC
AACTCTGAGCTGTCCTGTAAGCCCATGTGCCTGATGTTTGTGGATGAGTCGGACCACGAGATGCTCAC
TGCCGTCTTGGGGCCTGTGGTCGCAGAGCGCGCGGCAATGACCGAAAGCCGACTCATCCTGTCCATGG
GTGGCCTCCCCCGCTCCTTCCGCTTCTACTTCAGAGGCACAGGCTATGATGAGAAGATGGTGCGCGAG
ATGGAGGGCCTGGAGGCATCAGGCTCTACCTATGTCTGCACTCTGTGCGACTCCACCCGGGCGGAGGC
CTCTCGCAACAAGGTGCTCCATTCCATCACCCGCAGCCACGGCGAGAACCTGGAGCGCTACGAGATAT
GGCGGAGCAACCCCTTCTCCGAGTCTGTCGAGGAGCTGCGAGATCGGGTGAAGGGGGTCTCCGCCAAG
CCCTTCATGGAAACCCAGCCCACTCTGGATGCATTGCACTGTGACATTGGTAACGCCACTGAGTTCTA
CAAAATCTTCCAAGACGAGATCGGGGAGGTGTTC-—=========———— CAGAAAGCCAACCCCAGCC
GCGAGGAAAGGCGACGATGGAGGGCTGCTCTTGACAAGCAGCTGAGGAGAAAACTCAAGCTCAAGCCG
GTAATGCGGATGAACGGGAATTACGCCCGGAGACTGATGTCCGAGGAGACTGTGGACGTGGTGTGCGA
ACTGGTGCCCTCAGAGGAAAGGCGGGAGGCACTGAGGGAGCTAATGGGGCTTTACCTCCAGATGAANG
GCGAAGTCACGGAAAGAGAGGTGGCGTTGGGGATCAATCCGTTCGCAGACGGGATGGGCGCCTTCAAA
ATAAACCACGGCTCT-=======———— CACGAC-—-——-- ATCGGC---TCC-==——— GGA---CAGAC
GGCGTTTTCC---TCGCAGGCGCCC---GGC---TAC—==—————=——— GCAGCGGCCGCCCTGGGA-
——————————— CACCACCACCACCCAACC==----CACGTCAGCTCG---TATTCCACGGCAGCC---
—————— TTCAACTCCACCAGGGACTTTCTGTTCAGAAATCGGGGCTTCGGAGACGCCACT---AGCGC
C---CAGCACAGYTTGTTCGCCTCCGCCGCG====—-- GGAAGTTTCGCA---GGGCCACATGGACACT
CGGATGCCGCG---GGGCACCTGCTCTTCCCCGGGCTGCACGAACAAGCCGCGAGCCAC—====-- GCG
TCCTCTAATGTTGTCAAC---AGTCAGATGCGACTG---GGCTTT---TCGGGGGACATGTACGGACG
GGCCGAC—-==—-- CAGTATGGCCACGTTACGAGCCCGAGG-—==—- TCCGAC---CACTACGCATCGA
CCCAGTTGCACGGCTATGGCCCT---ATGAACATGAATATGGCCGCG===———- CACCAC---GGA---
GCCGGGGCCTTCTTTCGATACATGCGGCAGCCGATCAAGCAAGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAACTATCAAATCCCAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTCGTCACCC
ATCTGACGGTGGAGCATGTGGGGGGGCCGGAACAGTCGAACCACATTTGCTTCTGGGAAGAATGTGCT
AGAGAAGGGAAACCGTTCAAAGCCAAATACAAACTCGTGAATCATATCAGAGTACACACTGGAGAAAT
AGTGGGCACTGCCCTTAGCCTCCTTATTCGAGCTGAACTTAGCCAACCCGGGGCCCTCCTCGGAGACG
ATCAAATCTACAATGTGATCGTTACAGCTCACGCCTTCGTAATAATCTTCTTTATAGTTATACCAATC
TTAATTGGAGGTTTTGGAAACTGATTAATTCCTCTAATAATCGGGGCCCCCGACATAGCATTCCCACG
AATGAATAACATAAGCTTCTGACTGCTCCCGCCCTCCTTCCTACTCCTCCTGGCCTCTTCTGGTGTAG
AAGCCGGAGCTGGCACCGGCTGAACAGTTTACCCCCCACTCGCCGGCAACCTCGCGCACGLCCGGLGCA
TCCGTTGACTTGACGATCTTCTCCCTGCACCTGGCGGGCGTGTCCTCAATTCTAGGCGCTATTAACTT
TATTACAACGATTATTAATATGAAATCCCCAGCAATCTCCCAATACCAGACCCCTCTATTTGTCTGAT
CTGTCTTAATTACAGCCGTACTCCTCCTCCTCTCCCTCCCTGTCCTGGCCGCTGGTATTACAATGCTA
TTGACGGACCGAAATCTAAACACAACCTTCTTTGACCCAGCAGGCGGGGGAGACCCTATCCTCTACCA
ACACCTATTCTGATTCTTCGGACACCCTGAAGTCTACATTCTTATTCTCCCAGGCTTTGGCATAATCT
CCCACATCGTTGCCTACTACTCAGGCAAAAAAGAACCCTTCGGCTATATAGGAATAGTCTGAGCAATA
ATGGCCATCGGTTTTCTCGGCTTTATCGTATGGGCCCACCACATATTTACTGTCGGTATAGACGTCGA
CACACGCGCTTAT
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Lampris guttatus

ACTAAGAGAGTCATCCAGTACTTTGCCAGCATTGCTGCTGTC-—=——~ GGAGGTGGAGGCAAAAAAGA
CACCAGCGAGGGGACGCTTGAGGATCAAATCATCCAGGCGAACCCTGCGCTGGAGGCATTCGGCAACG
CCAAAACATTAAGAAACGACAACTCGTCTCGTTTTGGAAAATTCATTCGAATTCACTTCGGTACGAGT
GGCAAACTGTCCTCTGCCGACATTGAGACGTACCTGCTGGAGAAGTCACGTGTCACCTTTCAGCTCAA
GGCTGAGAGGAACTACCACATCTTCTACCAGATCCTGTCCAATCAGAAGCCAGAGCTTCTGGACATGC
TGCTGATCACCAACAACCCGTACGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTCGCCTCCATC
AACGACTCGGAGGAGCTGATGGCCACCGACAGCGCCTTTGATGTGCTCGGTTTCACTCCAGAGGAGAA
GATGGGCGTCTATAAACTGACTGGTGCCATCATGCACTACGGCAACATGAAGTTCAAACAGAAGCAGC
GGGAGGAGCAGGCTGAACCTGATGGGACGGAGGCTGCTGATAAATCAGCTTACCTAATGGGGCTGAAC
TCTGCAGACCTCATCAAAGGCCTGTGCCATCCCAGAGTCAAGGTAGGAAATGAATATGTTACCAAAGG
CCAAAGTGTGGACCAAGTCTACTACAAAGCTGTGCGCTTTTCTTTCACCATTATGTCCATCTCTATAT
TGGCTGATGGAGAGCAGGAAGAG-=-===—=——=—————————— GTAACTATCTTCAGGGAGCCAAAGCCA
AATTCTGAACTGTCCTGTAAACCTCTTTGCCTGATGTTTGTAGACGAGTCTGACCACGAAACCCTCAC
GGCTGTCCTAGGGCCTGTGATTGCGGAACGAAACGCCATGAAGCAGAGCCAACTCATCCTATCTATGG
GCGGGCTACCTCATTCTTTCCGCTTCCACTTTAGAGGCACAGGCTATGATGAGAAGATGGTGCGTGAG
ATGGAGGGCCTCGAGGCCTCAGGTTCCACTTATATCTGCACCCTGTGCGATTCCACTAGGGCGGAGGC
CTCTCACAACATGGTACTCCATTCTATCACACGCAGCCACAGTGAGAACCTGGAGCGCTATGAGATAT
GGAGGACAAATCCCTTCTCTGAGTCTGCTGAGGAGCTGCGAGACCGGGTCAAAGGAGTCTCTGCCAAG
CCCTTTATGGAAACCCAGCCTACTCTAGATGCATTACACTGTGACATCAGCAATGCCACAGAGTTCTA
CAAAATCTTCCAGGATGAGATTGGAGAAGTGTTC-——=======————— CAAAGGCCCAACCCTACCC
GGGAGGAAAGGCGAGGATGGAGGGCAGCCTTGGATAAGCAGCTTAGGAGGAAGATGAAGCTTAAGCCT
GTGATGAGGATGAATGGAAACTATGCCAGAAGGCTGATGACCAAGGAGGCTGTGGACGTGGTATGTGA
TTTAGTGCCCACAGAGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGGAGCTATACCTGCAGATGAAAG
GCGAAGTCACGGAGAGAGAAGTGGCGCTGGGGATAAATCCTTTCGCTGACGGGATGGGTGCTTTTAAA

ATCAGCCCCACCACT—-=======————=— CACGAT--——-- CTCGCA---TCG===——- GGT---CAAAC
TGCCTTCACG---TCGCAGGCTCCA---GGC---TAC—===——=————————— GCCGCACCTCTAGGT-
————————————————— CACCATCCCAGC------CATGTGAGTTCG---TACAGCAGCGCAGCG---

—————— TTCAACTCGACCCGGGACTTTCTGTTTCGCTATCGGGGCTTTGGGGAAGCGGCGGCAGCCAG
CGCCGGGCACAGCCTGTTCGCTTCGGCGGCGGCTGCGGGCAGTTTTGCG---GGACCCCATGGACATA
CTGACGCTGCG---GGGCACCTACTCTTCCCGGGTCTTCACGAGCAGGCGACGACCCACGCTTCTCCC
AATGCACATGTAATGAAC---GGCCAAATGCGCTTA---GGCTTT---TCTGGGGACATGTATGGCAG
AGCAGAC-—=—-—- CAATACAGCCAGGTCACTAGTCCCAGA-—-———-— TCGGAC---CACTACGCCTCGA
CCCAGCTACACAGCTATGGCCCC---ATGAACATGAACATGGCGGCC-==——~ CACCAT---GGG---
GCCGGGGCCTTCTTTCGTTATATGAGGCAGCCCATTAAACAAGAACTCATATGTAAATGGGTAGAGCC
CGAACAGTTGACGAATCCTAAAAAATCCTGCAACAAAACTTTTAGCACGATGCACGAACTGGTTACTC
ATGTAACAGTGGAACACGTTGGGGGACCAGAACAGTCGAACCATATCTGTTTCTGGGAAGACTGTTCA
AGAGAGGGAAAGCCTTTCAAAGCCAAATATAAACTTGTAAATCACATCAGAGTCCACNNNNNNNNNAT
GGTCGGAACTGCCCTCAGCCTTCTAATCCGAGCTGAGCTCAGCCAACCAGGAGCCCTCCTGGGAGACG
ACCAAATCTATAACGTAATCGTCACCGCCCATGCCTTCGTAATAATTTTCTTTATAGTCATGCCCATC
ATAATTGGAGGCTTTGGGAACTGGCTAATTCCCTTAATAATCGGCGCCCCTGACATGGCCTTTCCCCG
AATGAACAATATAAGCTTCTGGCTTCTTCCCCCCTCCTTCTTACTCCTTCTAGCCTCCTCCGGAGTAG
AGGCCGGGGTAGGAACAGGCTGAACCGTATACCCACCCCTAGCAGGAAACCTAGCTCACGCAGGAGCC
TCAGTTGACCTAGCCATTTTCTCCCTTCACCTAGCAGGGGTCTCCTCTATTTTAGGGGCAATCAACTT
TATTACCACAATTATCAACATGAAGCCTCCGGCCATCTCTCAGTACCAAACCCCCCTCTTCGTATGGG
CCACCCTGATTACGGCTGTACTCCTTCTCCTCTCCCTCCCCGTTTTAGCTGCCGGAATTACAATGCTC
CTAACAGATCGAAACCTGAATACTACTTTCTTTGACCCTTCCGGGGGAGGAGACCCCATTCTATATCA
GCATCTATTCTGATTCTTCGGGCACCCTGAGGTCTATATTCTCATCCTACCTGGCTTTGGAATAATCT
CCCATATCGTGGCCTACTACTCAGGTAAGAAAGAGCCCTTCGGCTACATAGGAATAGTTTGAGCTATA
ATGGCCATTGGCCTTCTAGGGTTTATTGTCTGAGCCCACCACATGTTTACGGTGGGGATGGACGTAGA
CACACGAGCCTAC
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Lophotus lacepede

ACCAAGAGGGTCATCCAGTACTTTGCCAGCATCGCTGCAGTG----—- GGTGGTGGGGGCAAGAAGGA
CACCAGCAAGGGGACCCTGGAGGATCAAATCATCCAGGCCAACCCTGCGCTGGAGGCCTTCGGGAACG
CCAAGACATTGAGGAACGACAACTCCTCCCGGTTTGGGAAATTCATCCGGATACACTTTGGAACAAGT
GGAAAACTGTCCTCGGCTGACATCGAGACGTACCTGCTGGAGAAGTCTCGCGTCACCTTCCAGCTCAA
GTCTGAGAGGAACTATCACATCTTCTTCCAGATCTTGTCCAATCAAAAGCCAGAGCTGCTGGACATGC
TGCTGGTCACCAACAACCCTTACGACTACTCCTTCATCTCCCAGGGGGAGGTGACCGTAGCCTCCATC
AACGACTCAGAGGAGCTGATGGCCACTGACAGTGCCTTTGATGTGCTTGGCTTCACTCAGGAGGAGAA
GATGGGAGTGTACAAACTTACCGGGGCCATCATGCACTATGGCAACATGAAGTTCAAGCAGAAACAGC
GTGAGGAGCAGGCAGAGTCTGACGGGACTGAGGCGGCCGACAAGTCGGCCTACCTGATGGGCCTGAAC
TCGGCCGACCTCATCAAAGGGCTCTGCCACCCCAGGGTCAAGGTGGGTAATGAGTTTGTCACCAAGGG
CCAGGGAGTGGACCAAGTCTACTACNNNGCTGTTCGTTTCTCTTTCACTATTATGTCTGTCTCCGTCC
TGCCGGACGACGGGGGGGAGGAG-===—=—=—=—=————————— GTTACCATTTTCCGGGACCCAAAGCCA
ATTTCAGAACTGTCCTGTAACCCCCTTTGCCTGATGTTTGTGGACGAGTCAGACCATGAGACCCTCAC
TGCTGTCCTGGGGCCTGTGGTCGCAGAGCGAAATGCCATGAAAGAGAGCCGGCTCATCCTCTCCATGG
GTGGCTTGCTGCGCTCCTTTCGCTTCCACTTCAGGGGCACGGGATACGATGAGAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCCTCAGGGTCCACATATGTCTGCACTCTGTGTGACTCCAGTCGTGCGGAGGC
TTCTCAGAACATGGTGCTGCACTCCGTCACCCGCAGTCATGATGAGAACCTGGAACGTTATGAAATAT
GGAGAACCAACCCCTTTTCTGAGTCTGTGGATGAGCTGCGAGACAGAGTCAAAGGGGTCTCTGCCAAG
CCCTTCATGGAGACCCAGCCCACACTGGATGCATTGCACTGTGACATTGGCAATGCCACTGAATTCTA
CAAAATCTTCCAGGACGAGATTGGGGAAGTTTAT-——===—————=———— AAAAAGGTCAACCCCAGCC
GGGAGGAAAGGCGCAGCTGGAGGGCAGCCCTGGATAAACAGCTGAGGAAGAAGATGAAGCTTAAACCG
GTAATGAGGATGAATGGGAACTATGCCCGCAGGTTAATGACCCAGGAGGCTGTGGAGGTGGTGTGTGA
ACTGGTGCCCTCAGAGGAGAGGAGGGAGGCCCTGAGGGAGCTCATGAGGCTCTACNNNNNNNNNNNNG
GCGAAGTCACGGAGAGAGAAGTGGCGTTGGGGATAAATCCATTCGCAGACGGCATGGGTGCGTTCAAA
ATAAACCACAGCTCA-———==—————— CACGAC-==——- ATCGGC---TCT--——--— GGA---CAGAC
GGCGTTCTCC---TCCCAGGCGTCC---GGC---TAC—=——————- GCGGCCGCCGCCGCCCTGGGA-
——————————— CATCATCATCACCCGACC—=----CACGTCAGCTCC---TACTCCACTGCGGCT---
—————— TTCAACTCGACGCGGGACTTCCTCTTCAGGAATCGGGGCTTCGGTGACGCCACC---AGCGC
G---CAGCACAGCTTGTTCGCCTCCGCTGCC—===—= GGAAGTTTCGCGGCAGGGCCACATGGACACT
CGGATGCCGCG---GGACACCTGCTCTTTCCCGGGCTGCATGAACAAGCTGCGAGCCAT—==—-- GCG
TCCTCCAACGTTGTCAAC---AGCCAGATGCGACTG---GGCTTT---TCGGGAGATATGTACGGCCG
GGCCGAC—-==—-- CAGTACGGCCATGTTACGAGCCCCAGA-————- TCCGAC---CACTACGCCTCGA
CCCAGCTGCACGGCTACGGCCCT---ATGAACATGAATATGGCCGCG===———- CACCAC---GGA---
GCAGGGGCCTTTTTTCGATACATGCGGCAGCCCATCAAGCAGGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAGCTGACGAACCCCAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCATGAGCTGGTGACCC
ACCTGACCGTGGAGCATGTGGGGGGACCAGAGCAGTCCAACCACGTCTGCTTCTGGGAAGACTGCTCC
CGGGAAGGGAAACCGTTCAAAGCTAAATACAAACTTGTGAACCATATCNNNNNNNNNNNNNNNNNNAT
AGTNGGGACGGCTTTAAGCCTCCTTATCCGAGCAGAACTAAGCCAACCTGGGGCCCTTCTAGGTGATG
ACCAAATCTATAATGTAATTGTAACTGCTCATGCCTTCGTCATAATCTTTTTTATAGTAATGCCTATT
ATAATTGGGGGCTTTGGTAATTGACTCATCCCACTTATAATTGGAGCACCTGACATAGCTTTCCCCCG
CATAAACAACATAAGCTTCTGACTTCTTCCACCCTCCTTCCTGCTGCTTCTAGCTTCTTCAGGAGTAG
AAGCTGGTGCTGGGACMGGCTGAACWGTCTACCCCCCACTAGCTGGAAACTTGGCTCATGCTGGGGCT
TCAGTAGACCTCACCATCTTCTCTCTCCACTTAGCTGGAATCTCATCCATCCTGGGGGCTATTAACTT
TATTACTACAATTATCAACATAAAACCACCTGCCATCTCACAGTACCAAACTCCACTCTTTGTATGAG
CAGTTCTTATCACAGCTGTRCTACTTCTTCTATCGCTCCCCGTACTAGCTGCTGGCATTACAATGCTT
CTCACAGACCGAAATCTTAATACCACCTTCTTTGACCCCTCAGGAGGAGGAGACCCTATTCTCTACCA
ACACCTCTTCTGATTCTTTGGTCACCCAGAAGTATACATCCTCATTCTGCCAGGTTTTGGTATAATCT
CCCATATTGTAGCATACTACTCWGGCAAGAAAGAACCTTTNGGCTATATRGGCATGGTCTGAGCTATG
ATAGCAATTGGACTCCTAGGGTTTATCGTATGAGCTCATCAYATGTTTACTGTTGGAATAGAYGTAGA
CACACGAGCATAC
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Zu cristatus

ACCAAGAGAGTCATCCAGTACTTTGCCAGTATTGCCGCAGTT-———-—~ GGTGGTGGAGGCAAGAAGGA
CACCGGGAAGGGAACCCTGGAGGATCAAATCATCCAAGCCAACCCCGCACTGGAGGCCTTCGGTAACG
CCAAAACCCTGAGGAATGACAACTCCTCTCGTTTTGGGAAATTCATCCGCATACATTTCGGAACGAGC
GGGAAGCTTTCCTCTGCGGACATCGAGACGTATCTGCTGGAAAAGTCTCGTGTCACCTTTCAGCTCAA
GTCGGAGAGAAACTACCACATCTTCTTCCAGATCTTGTCCAATCAAAAGCCGGAGCTGCTGGACATGC
TGCTGATCACAAACAACCCGTACGACTACTCCTTCATCTCCCAGGGGGAGGTGACGGTGGCCTCCATC
GAYGACTCGGAGGAGCTGGTGGCCACCGACAGCGCCTTCGATGTGCTCGGCTTCACGCAGGAGGAGAA
AATGGGCGTCTACAAGCTGACCGGGGCCATTATGCACTACGGCAATATGAAGTTCAAACAGAAGCAGC
GTGAGGAGCAGGCGGAGCCTGACGGGACCGAGGCAGCCGACAAGTCCGCCTACTTGATGGGCCTGAAC
TCTGCCGACCTCATCAAAGGACTTTGCCATCCCCGGGTCAAGGTAGGAAATGAATACGTCACCAAAGG
CCAGGGCGTAGACCAAGTCTACTACNNNGCTGTGCGCTTTTCCTTCACCATCATGTCCATCTCTATAC
TGGCTGACGCAGAGCGGGAAGAA-————————————————— GTGACCGTCTTCAGGGAGCCAAAGCCG
AATTCTGAACTGTCCTGTAAACCTCTGTGCTTGATATTCGTAGACGAGTCCGACCACGAGACCCTCAC
GGCCATCCTAGGGCCTGTGGTCGCGGAGCGGAACGCCATGAAGCAGAGCCGACTCATCCTGTCCGTGG
GTGGGCTGCCTCGTTCCTTCCGCTTCCACTTCAGGAGCACAGGCCTGGATGAGAAGATGGTGCGTGAG
ATGGAAGGCCTGGAGGCCTCGGGCTCCACCTATATCTGCACCCTGTGTGACTCCACGAGGACGGAGGC
CTCTCAGAACATGGTGCTCCATTCCATCACGCGCAGCCACACCGAGAACCTGGAGCGCTATGAGATAT
GGAGGAGCAATCCCTTCTCCGAGTCCGCCGAGGAGCTGCGAGACCGGGTCAAAGGAGTCTCGGCCAAG
GCCTTCATGGAGACCCAGCCGACTCTAGATGCGTTGCACTGTGACATCAGCAACGCCACCGAGTTCTA
CAAAATCTTCCAGGATGAGATCGGAGAAGTGTTC-——=======————— CAAAGGCCCAACCCTACTC
GGGAGGAGAGGCGAGGATGGAGGGCGGTCCTGGATAAGCAGCTCAGGAAGAAGATGAAACTCAAGCCT
GTGATGAGGATGAACGGGAACTACGCCAGGAGGCTGATGACCAAGGAGGCTGTGGATGTGGTGTGTGA
GCTGGTGCCCACAGAGGAGAGAAAGGAGGCCCTGAGGGAGCTCATGGGGCTCTACCTGCAGATGAAGG
GCGAGGTGACGGAGAGAGAGGTGGCGCTGGGGATCAACCCTTTCGCGGACGGCATGGGCGCGTTCAAA
ATAAACCACAGCTCG=======————=— CACGAC-—-——-- ATCGGC---TCC-==——— GGG---CAGAC
GGCGTTCTCC---TCCCAGGCGTCC---GGC---TAC—=——————- GCGGCCGCCGCCGCCCTGGGA-
——————————— CATCACCACCACCCGACC==----CACGTCAGCTCC---TACTCCACGGCGGCG---
—————— TTCAACTCCACGCGGGACTTCCTCTTCAGGAACCGGGGCTTCGGCGACGCCGCC---AGCGC
G---CAGCACAGCTTGTTCGCGTCCGCCGCC—===—= GGAAGTTTCGCGGCGGGGCCACACGGACACT
CGGATGCCGCG---GGACACCTGCTCTTCCCCGGGCTCCATGAGCAAGCGGCCAGCCAC—====-- GCG
TCCTCCAACGTGGTCAAC---AGCCAGATGAGACTG---GGCTTT---TCGGGGGATATGTACGGCCG
GGCCGAC—-==—-- CAGTACGGCCACGTGACGAGCCCCAGA-————- TCCGAC---CACTACGCCTCGA
CCCAGCTGCACGGCTACGGCCCG---ATGAACATGAACATGGCCGCG====—- CACCAC---GGA---
GCGGGGGCCTTTTTCCGATACATGAGGCAGCCCATCAAACAGGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAGCTGACGAACCCCAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTGGTGACCC
ACCTGACCGTGGAGCATGTGGGGGGACCCGAACAGTCCAACCACGTTTGCTTCTGGGAGGACTGCGGG
CGGGAAGGGAAACCGTTCAAAGCCAAATACAAACTGGTGAACCATATCAGGGTGCACACCGGGGAGAT
GGTAGGAACAGCACTGAGCCTACTTATTCGTGCTGAACTGAGTCAACCTGGGGCCCTTCTAGGGGACG
ATCAAATTTATAATGTAATTGTTACGGCTCATGCCTTCGTAATAATTTTCTTCATAGTAATACCAATT
ATAATTGGTGGCTTTGGTAACTGGCTTATCCCCCTAATGATTGGTGCCCCTGATATAGCTTTCCCTCG
AATAAATAATATAAGCTTCTGACTTCTCCCACCCTCATTTCTGCTCCTCCTAGCCTCCTCGGGAGTTG
AAGCTGGGGCAGGGACTGGTTGAACAGTGTATCCACCCCTTGCGGGTAATTTAGCCCATGCGGGAGCT
TCTGTTGATTTGACTATCTTCTCTCTTCACTTAGCGGGTGTATCCTCTATTCTTGGGGCTATCAACTT
CATTACTACGATTATTAATATGAAACCACCAGCGATCTCCCAATACCAAACACCTCTTTTTGTTTGAG
CAGTATTAATTACTGCTGTACTTCTTCTTCTATCTCTTCCTGTACTTGCAGCTGGAATCACAATACTT
CTTACCGATCGAAATTTAAATACCACTTTCTTTGATCCCTCTGGCGGAGGAGACCCTATTCTCTACCA
ACACCTCTTCTGATTTTTTGGTCATCCTGAGGTTTATATTCTAATTCTCCCTGGCTTTGGAATAATCT
CCCACATCGTGGCTTACTATGCGGGTAAAAAAGAACCTTTCGGCTATATGGGTATAGTTTGAGCCATA
ATGGCCATCGGCCTTTTAGGTTTCATTGTGTGAGCTCACCATATGTTTACAGTTGGTATAGATGTAGA
TACCCGAGCCTAC
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Regalecus glesne

ACCAAGAGGGTCATCCAGTACTTTGCCAGCATCGCTGCAGTG----—- GGCGGTGGAGGCAAGAGGGA
CACTAGCAAGGGAACCCTGGAGGATCAGATCATCCAAGCCAACCCTGCACTGGAGGCCTTCGGGAATG
CCAAAACCCTGAGGAACGACAACTCCTCTCGCTTCGGGAAATTCATCCGCATACATTTCGGGACGAGT
GGGAAGCTTTCCTCTGCGGACATTGAGACCTATCTGCTGGAAAAGTCCAGAGTCACCTTTCAGCTCAA
GTCGGAGAGAAACTACCACATCTTCTTCCAGATCTTGTCCAATCACAAGCCAGAGCTGCTGGACATGC
TGCTGATCACAAACAACCCGTACGACTACTCCTTCATCTCCCAGGGAGAAGTGACGGTGGCCTCCATC
AACGACTCGGAGGAGCTGATGGCCACCGACAGTGCCTTTGACGTGCTCGGCTTCACGCACGAGGAGAA
AATGGGCGTCTACAAGCTGACCGGGGCCATTATGCACTACGGCAACATGAAGTTCAAGCAGAAGCAGC
GTGAGGAGCAGGCGGAGTCGGACGGGACCGAGGCAGCCGACAAGTCCGCCTACCTGATGGGCTTGAAC
TCCGCTGACCTCATCAAAGGCCTTTGCCATCCCAGGGTCAAGGTAGGGAATGAATACGTCACCAAAGG
CCAGGGCGTAGACCAGGTCTACTACAAGGCTGTGCGCTTTTCCTTCACCGTCATGTCCATCTCTGTAT
TGGCCGACACAGAGCAGGAAGAA-——=——————————————— ATGATTATCTTCAGGGAGTCAAAGCCA
AATTCTGAACTCTCCTGTAAACCTCTCTGCTTGATATTCATCGACGAGTCTGACCACGAGACCCTCAC
GGCCATCCTCGGGCCTTTGGTCGCAGAGCGGGACGCCATGAAGCAGAGCCGACTCATCCTGTCCATGG
GTGGGCTGCCTCGCGCCTTCCGCTTCCACTTCAGAAGCACGGGGTTGGATGAGAAGATGGTGCGTGAG
ATGGAAGGCCTGGAGGCCTCGGGCTCCACCTATGTCTGCACCCTGTGCGATTCCACTAGGACGGAGGC
CTCTCAAAACATGGTGCTCCACTCCATCACACGCAGCCACAGTGAGAACCTGGAGCGCTATGAGATAT
GGAGGAGCAACCCCTTCTCCGAGTCTGTGGAGGAGCTGCGAGACCGGGTCAAAGGAGTCTCTGCCAAG
GCCTTTATGGAGACCCAGCCCACTCTAGACGCATTGCACTGTGACATCAGCAATGCCACCGAGTTCTA
CAAAATCTTCCAGGACGAGATTGGAGAAGTGTTC-——=======————— AAAAGGCCCAATCCCCCTC
GGGAGGAAAGGAGAGGATGGAGGACAGTCCTGGATAAGCAGCTTAGGAAGAAGATGAAACTCAAGCCT
GTGATGAGGATGAACGGAAACTATGCCAGGAGGCTGATGACCAAGGAGGCTGTGGAAGTGGTGTGTGA
GCTGGTGCCCACGGAGGAGAGAAAGGAGGCCCTGAGGGAGCTCATGGAGCTCTACTTGCAGATGAAAN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNTCG-=====—————— CACGAC-=-==—-- ATCGGC---TCC====—=— GGA---CAGAC
GGCGTTCTCC---TCCCAGGCATCC---GGC---TAC—=——————- GCGGCCGCCGCCGCCCTGGGA-
——————————— CATCACCACCACCCGACC==----CACGTCAGCTCC---TACTCCACGGCGGCT---
—————— TTCAACTCGACGCGGGACTTTCTCTTCAGGAATCGGGGTTTCGGTGACGCCACC---AGCGC
T---CAACACAGCTTGTTCGCGTCCGCCGCC—===—- GGAAGTTTCGCGGCAGGGCCACATGGACACT
CGGATGCCGCG---GGACACCTGCTCTTCCCCGGGCTACACGACCAAGCGGCCAGCCAT—====-~- GCG
TCCTCCAACGTCGTCAAC---AGCCAGATGCGACTG---GGCTTT---TCGGGAGATATGTACGGCCG
GGCCGAC—-==—-- CAGTACGGCCACGTGACGAGCCCCAGA-————- TCCGAC---CACTACGCCTCGA
CCCAGCTGCACGGCTACGGCCCT---ATGAACATGAATATGGCCGCG===———- CATCAC---GGA---
GCAGGGGCCTTTTTTCGATACATGAGGCAGCCCATCAAACAGGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAGTTGACGAATCCCAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCATGAGCTTGTGACCC
ATCTGACCGTGGAGCATGTGGGGGGACCCGAACAGTCCAACCACGTTTGCTTCTGGGAAGACTGCTCA
CGGGAAGGGAAACCGTTCAAAGCCAAATACAAACTTGTAAACCATATCCGGGTACACACCGGAGAGAT
GGTGGGCACAGCCTTAAGCCTACTCATCCGAGCTGAACTAAGCCAACCTGGCGCCCTTCTTGGAGATG
ATCAGATCTACAATGTTATTGTTACGGCCCATGCCTTTGTAATAATTTTCTTTATAGTAATACCAATC
ATAATTGGAGGATTCGGAAACTGACTTATCCCCCTAATGATCGGTGCCCCCGATATAGCATTCCCCCG
AATAAAYAACATAAGCTTCTGACTTCTCCCCCCCTCTTTCCTCCTACTCCTAGCCTCTTCCGGGGTAG
AAGCCGGAGCTGGGACAGGRTGAACWGTATACCCCCCTCTGGCCGGGAACCTGGCCCACGCCGGAGCA
TCCGTTGACTTAACCATTTTTTCCCTTCACCTAGCAGGGRTTTCCTCAATTCTAGGGGCAATTAACTT
TATTACCACAATCATTAACATAAAACCCCCAGCCATTTCCCAATATCAAACCCCCTTATTTGTGTGAT
CCGTCCTAATTACAGCTGTCCTTCTTCTCCTGTCTCTGCCAGTTCTCGCTGCYGGAATCACAATACTT
CTAACAGATCGAAACCTAAACACAACCTTCTTTGACCCTGCAGGAGGAGGAGACCCAATCCTGTACCA
ACACCTATTCTGATTCTTTGGTCACCCAGAAGTGTATATTCTTATTCTACCCGGATTTGGAATAATCT
CCCACATTGTTGCCTATTATTCAGGCAAAAAAGAACCTTTCGGCTATATAGGAATAGTGTGAGCAATG
ATAGCCATCGGACTCCTAGGATTTATTGTATGAGCACATCACATATTCACAGTAGGGATAGGAGTAGA
GACACGANNNNNN
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Polymixia lowei

ACCAAGAGAGTCATCCAGTACTTTGCCAGTATTGCTGCTGTT-————~ GGCAGTGCAGTTAAGAAGGA
TGCCAGCAAAGGAACACTGGAGGATCAAATCATCCAGGCCAACCCTGCACTGGAGGCCTTTGGTAATG
CCAAAACAGTTAGGAATGATAACTCCTCCCGTTTTGGAAAATTCATCCGAATTCACTTTGGAAACAGT
GGCAAGCTGTCCTCTGCTGACATTGAGACTTACCTGCTGGAGAAGTCACGTGTCACCTTTCAGCTTAA
ATCTGAGAGGAACTACCACGTCTTCTTCCAGATCTTGTCCAATCAGAAGCCAGAGCTGCTGGACATGT
TGCTGATCACCAACAACCCGTACGATTACTCCTTCATCTCCCAAGGAGAGGTGACAGTAGCATCCATC
AACGACTCAGAGGAGCTGTTAGCCACTGACAGCGCCTTTGATGTGCTTGGCTTCACTCAGGAGGAGAA
GATGGGAGTGTACAAGTTGATTGGTGCCATTATGCACTACGGCAACATGAAGTTCAAACAGAAGCAGC
GTGAAGAGCAGGCTGAACCTGATGGAACTGAGGCTGCTGATAAGTCAGCTTACCTGATGGGGCTGAAC
TCTGCAGACCTTATCAAAGGACTGTGTCATCCCAGAGTCAAAGTAGGAAATGAATATGTCACCAAAGG
TCAAGGTGTAGACCAAGTCTACTACAAGGCTGTACGCTTTTCTTTCACCATTATGTCTGTCTCTGTTC
TGGGAGATGGAGAGGAAGAGGCG-====—=—==—————————— GTTACAATCTTCAGGGAGCCAAAGCCA
AACTCCGAACTGTCCTGTAAGCCCCTATGCCTGATGTTTGTGGATGAGTCAGACCACGAGACACTCAC
TGCTGTCCTGGGGCCGCTGATTGCGGAACGGAGCGCAATGAAGCAGAGCCACCTTCTCCTGTCRATAG
GTGGCCTCACGCGCTCCTTCAGCTTCCACTTCAGAGGCACGGGCTATGATGAGAAGATGGTACGTGAG
ATGGAGGGCCTGGAGGCCTCAGGCTCCACCTACGTCTGCACCCTTTGTGACTCCACTCGAGCACAGGC
CTCCGAAAACATGGTGCTCCACTCCATCACCCGCAGTCACGATGACAACCTGGAACGCTATGAAATAT
GGAGGACCAATCCCTTTTCAGAGTCCATAGAAGAGCTGCGAGACCGGGTGAAAGGGGTCTCAGCCAAG
CCCTTYATGGAGACCCAGCCCACTATGGACGCATTGCACTGTGACATAGGTAATGCCACTGAGTTCTA
CAAAATCTTTCAGGATGAGATTGGGGAGGTATTC-——====—=——————— CAGAAGGCCAACCCCACTC
GGGAGGAGCGTCGGAGCTGGAGGGCCGCCCTCGACAAGCAGCTGAGGAAGAAGATGAAGCTGAAACCG
GTGATGAGGATGAACGGGAACTACGCCCGAAGGCTGATGAGTCAGGAAGCTGCAGATCTGGTGTGTGA
GCTGGTGCCCTCGGAGGAAAGGCGGGAGGCCCTGAAGGAGCTCATGGGGCTCTACCTCCAGATGAAAG
GCGAAGTCACAGAAAGAGAAGTAGCGTTGGGGATAAATCCGTTCGCAGACGGGATGGGCGCCTTCAAA
ATTAACCACAGCTCT--=—====————— CACGAC-==——- ATTGGC---TCC-————-— GGA---CAAAC
AGCGTTTTCC---TCCCAGGCGCCC---GGC---TAC-———=—=————— GCGGCGGCTGCCCTGGGA-
——————————— CACCATCACCACCCGACC====---CACGTTAGCTCT---TATTCCACGGCGGCT---
—————— TTCAATTCCACACGGGACTTTCTCTTCAGAAATCGGGGTTTCGGAGACGCCACC---AGCGC
G---CAGCACAGTTTGTTCGCCTCCGCCGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CAGATGCCGCC---GGACACCTGCTCTTCCCGGGGCTACACGAACAAGCGGCGAGTCAT—==-—-- GCG
TCTTCTAACGTCGTCAAC---AGCCAGATGCGATTG---GGCTTT---TCCGGGGACATGTACAGTCG
GGCCGAC—-==—-- CAGTACGGCCACGTTACGAGCCCGAGG=-=—==-- TCCGAC---CACTACGCCTCGA
CCCAGTTGCACGGCTATGGCCCT---ATGAACATGAATATGGCCGCA-————~ CATCAC---GGA---
GCAGGGGCCTTCTTTCGTTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGATCGAACC
MGAGCAACTGACGAATCCCAAAAAGTCGTGTAATAAAACTTTCAGTACGATGCATGAGCTAGTGACCC
ACCTGACGGTGGAGCATGTGGGGGGACCCGAGCAGTCGAACCACGTTTGCTTCTGGGAAGACTGTTCT
CGAGAAGGAAAACCGTTCAAAGCCAAATACAAACTTGTTAATCATATCAGAGTACACACCGGAGAAAT
GGTCGGCACAGCCCTAAGTCTCCTCATCCGGGCAGAACTAAGTCAACCCGGGGCCCTGCTAGGGGATG
ATCAAATCTACAACGTCATTGTTACGGCACATGCCTTTGTAATAATTTTCTTTATAGTAATACCAATT
ATGATTGGTGGATTTGGTAACTGACTCATCCCACTAATGATCGGAGCACCCGATATAGCATTTCCTCG
AATAAACAACATAAGCTTTTGACTACTCCCCCCTTCATTCCTCCTGCTATTAGCCTCTTCCGGCGTAG
AAGCGGGGGCTGGTACAGGATGAACTGTATACCCACCCCTTGCAGGTAATTTAGCACACGCTGGTGCC
TCAGTTGACTTAACCATTTTCTCCCTTCATTTAGCAGGTGTCTCCTCAATTCTTGGAGCCATCAACTT
TATTACAACTATTATTAACATGAAACCCCCAGCTATTTCCCAATACCAAACACCCTTGTTTGTATGAT
CAGTTTTAATTACCGCTGTTCTTCTACTGCTCTCCCTACCTGTCCTTGCAGCTGGCATTACCATGCTA
TTAACAGACCGAAATCTAAACACCACCTTCTTTGACCCTGCTGGGGGAGGAGATCCTATTCTCTACCA
ACACTTGTTCTGATTCTTTGGACACCCCGAAGTATATATTTTAATTTTACCAGGATTTGGTATAATCT
CCCACATTGTTGCATACTATTCCGGCAAAAAAGAACCCTTCGGTTATATGGGAATGGTCTGAGCTATA
ATGGCCATTGGACTACTTGGATTTATCGTGTGAGCCCACCACATGTTTACCGTCGGTATGGACGTGGA
CACACGAGCTTAT
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Percopsis transmontana

ACCAAGAGGGTCATCCAGTACTTTGCCAGCATCGCTGCGGTC—————- GGCGGTGCAGCAAAGAAGGA
CACTAGCAAGGGAACTCTTGAGGATCAAATCATCCAGGCCAACCCGGCACTGGAGGCGTTTGGCAACG
CCAAGACCACCAGGAACGACAACTCCTCCCGCTTCGGAAAATTCATCCGGATTCACTTCGGAACAAGT
GGGAAGCTGGCGTCTGCCGACATTGAAACATACCTTCTGGAAAAGTCCCGGGTATCCTTTCAGCTCAA
GGCTGAGAGGAATTACCATATCTTCTTCCAGATTCTGTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TGCTGATCACCAACAACCCATATGACTACTCCTACATCTCCCAGGGAGAAGTGACCGTCTCCTCTATC
AACGACTCCGAGGAGCTAATGGCGACAGACAGCGCCTTTGACGTGCTTGGATTCACTCCCGAGGAGAA
GATGGGCGTGTACAAGCTAATAGGAGCCATCATGCATTACGGCAACATGAAGTTTAAACAGAAACAGC
GTGAGGAGCAGGCAGAGCCAGACGGAACCGAAGCAGCTGATAAGTCAGCATACCTGATGGGTCTAAAC
TCTGCTGACCTCATCAAAGGACTGTGCCACCCCAGGGTTAAGGTAGGAAATGAGTATGTCACCAAAGG
ACAAGGTGTAGACCAAGTCTACTACAAGGCCGTGCGATTCTCCTTTACCATTATGTCGGTGTCTGTGC
TGCCGGAGGGAAAGGACGAGGCG—====—=—==—————————— GTTACCGTCTTCAGGGAGCCCAAACCG
AACTCGGAACTGTCCTGTAAGCCCCTGTGCCTGATGTTCGTGGATGAGTCGAACCACGAGATGCTCAC
TGCGGTCCTGGACCCTTTACTCGCCGAGAGGAGTGCCATGAAACAGAGCCGGCTCATCCTGTCCATAG
GTGGCCTGCCTCGGTCCTTCCGCTTCCACTTCAGGGGGACTGGCTACGATGAGAAGATGGTGCGTGAA
ATGGAGGGCCTGGAGGCCTCTGGTTCCACCTACGTGTGCACCCTGTGTGACTCCACCAGAGCGGAGGC
CTCCCAGAACATGGTGCTCCACTCTGTCACCCGCAGCCACCACGAGAATCTGGAGCGCTATGAAATCT
GGAGGACCAATCCCTTCTCAGAGTCTGCAGAGGAGCTGCGGGACAGGGTGAAAGGGGTCTCTGCCAAG
CCGTTCATGGAGACCCACCCGACTCTGGACGCGTTGCACTGCGACATCGGCAACGCCACAGAGTTTTA
CAAAATATTCCAGGACGAGATTGGCGAGGTGTTC-——=====—=————— CGGAGGCCGAACCCCAcCCC
GGGAGGAGCGGCGAAGCTGGAGGGCGTCGCTCGACAAGCAGCTGAGGCAGAAGATGAAGCTGAAGCCG
GTGATGAGGATGAACGGGAACTACGCGCGTAAACTGATGACCGAGGAGGCTGTGGAGGTGGTGTGTGA
GCTGGTGCCGTCCGATGAGCGACGGGAGGCCCTGAGAGAGCTCATGGGCCTCTACCTCCAGATGAAAG
GCGAAGTCACAGAACGAGAAGTCGCGTTGGGGATAAATCCGTTCGCGGACGGGATGGGCGCCTTCAAG
ATCAACCACAGCTCC—======————=— CATGAT--—-—-- ATCGGC---TCT--——--— GGA---CAGAC
GGCGTTTTCC---TCCCAGGCGCCC---GGG---TAC—=——————=——— GCAGCGGCTGCGCTGGGA-
——————————— CATCATCACCACCCCACA------CACGTAAGCTCT---TACTCCACGGCGGCG---
—————— TTCAACTCCACCCGGGACTTTCTCTTTCGAAATCGGGGCTTCGGAGACGCTGCG---AGTGC
G---CAGCACAGCTTGTTTGCATCCGCCGCG====—— GGAAGTTTCGCG---GGGCCACATGGACACT
CAGATGCCGCG---GGGCACCTGCTCTTCCCGGGGCTCCATGAGCAAGCCGCTACGCAC—===—-- GCG
TCTTCAAACGTGGTCAAC---AGCCAGATGCGGCTT---GGCTTT---TCCGGAGACATGTACGGCCG
GGCTGAC—-==—--- CAGTACGGCCACGTTACCAGCCCGAGG=-====- TCCGAC---CACTATGCCTCAA
CACAGTTGCACGGCTATGGCCCA---ATGAATATGAACATGGCCGCG===——- CACCAC---GGA---
GCTGGGGCCTTCTTTCGGTACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGATCGAACC
GGAGCAGTTGACGAACCCCAAAAAGTCGTGTAACAAAACTTTCAGCACAATGCATGAGCTGGTGACCC
ACCTCACCGTGGAGCATGTGGGGGGCCCAGAACAGTCGAACCACGTTTGTTTCTGGGAAGATTGCTCT
CGAGAAGGAAAACCGTTCAAAGCAAAATACAAACTTGTCAATCACATTCGAGTGCACACCGGAGAGAT
AGTCGGCACAGCCCTGAGTCTGCTGATTCGGGCCGAGCTCAGCCAACCCGGAGCCCTTCTGGGAGACG
ACCAAATTTATAATGTAGTCGTCACAGCACACGCCTTCGTAATAATCTTCTTCATAGTTATACCCATT
ATGATTGGAGGCTTTGGCAACTGATTGGTCCCCCTAATAATTGGCGCCCCCGACATGGCATTCCCCCG
AATGAACAACATAAGCTTCTGACTCCTGCCCCCTTCCTTCCTCCTCCTACTAGCCTCATCGGGCGTAG
AAGCAGGAGCAGGTACGGGGTGAACCGTCTACCCTCCCCTGGCAGGGAACCTTGCCCATGCGGGAGCC
TCCGTTGATCTCACAATTTTCTCCTTACACCTTGCAGGAGCCTCCTCTATCCTCGGAGCTGTAAATTT
TATCACAACAATTATTAACATGAAACCTCCCGCAATTTCTCAATACCAAACACCCCTGTTTGTGTGAT
CCGTACTAATTACCGCCGTACTGCTGCTCTTGTCCCTTCCTGTTCTTGCAGCAGGGATTACAATGCTT
CTCACAGACCGAAACCTAAATACAACCTTCTTCGACCCCGCAGGAGGAGGGGACCCAATTCTTTACCA
ACACCTTTTCTGGTTCTTCGGACACCCCGAAGTATACATTCTTATTCTCCCGGGCTTCGGAATAATCT
CCCACATCGTTGCCTACTACTCAGGAAAAAAAGAACCCTTTGGCTACATAGGCATAGTATGGGCAATA
ATGGCCATCGGGCTCCTTGGGTTTATTGTTTGAGCCCACCACATATTCACCGTGGGCATGGATGTGGA
CACACGAGCTTAT
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Gadus morhua

ACCAAGCGAGTCATCCAATACTTTGCCAGTATCGCTGCGGTT-—=——~ GGCGGTGCGGTCAAGAAGGA
TGCCAACAAAGGGACTCTGGAGGATCAAATCATCCAGGCCAACCCTGCGCTAGAGGCCTTCGGTAATG
CCAAAACCCTGAGGAATGACAACTCCTCTCGTTTTGGAAAGTTCATCCGGATTCACTTCGGGAACAGC
GGCAAGCTTAGCTCTGCAGACATCGAGACCTACCTGCTTGAAAAGTCCAGAGTCACTTTCCAGCTGAA
GTCTGAGAGGAACTATCACATATTCTTCCAGATCTTGTCCAATCAGAAGCCGGAGCTGTTGGACATGC
TGTTAATTACCAACAACCCCTACGATTACTCCTACATCTCCCAAGGAGAGGTAACCGTCGCCTCCATC
AACGACTCTGAGGAGCTCATAGGCACTGATAGTGCGTTTGATGTCCTCGGCTTCACCCTGGAAGAAAA
GATGGGGGTGTACAAGCTGACTGGTGCCATCATGCACTATGGCAACATGAGGTTCAAGCAGAAGCAGC
GCGAGGAGCAGGCAGAGTCAGACGGGACTGAAGCGGCTGATAAATCAGCATACCTCATGGGTCTGAAC
TCGGCGGATCTCATCAAAGGTCTCTGCCACCCTAGGGTGAAGGTAGGGAATGAATATGTCACCAAAGG
TCAAGGGGTGGATCAGGTCTACTACAAGGTTGTGCGTTTCTCCTTCACCGTTATGTCTGTCTCTGTCC
TGGCCGACGGTGAAGACAGGGAG-====—=—===————————— GTCACCATCTTCACTGAGCCAAAGCCA
AACTCAGAGCTGTCCTGTAAGCCCCTTTGCCTGATGTTTGTGGATGAGTCCGACCACGAGACCCTCAC
AGCCGTCCTGAGGCCTATCGTCGCAGAGCGTAATGCAATGAAAGAGAGCAGGCTCATCCTATCCATCG
GTGGCCTGCCTCGCTTTTTTCGCTTCCGCTTCCGAGGCACGGGATACGATGAGAAGATGGTGCGAGAG
ATGGAGGGCCTGGAGGCCTCGGGCTCTACATACATCTGCACTTTGTGTGACTCAAGTCGAGCCGAGGC
TTCTCAAAACATGGTGCTGCATTCCATCACCCGCTGTCATGAGGAGAACCTTGACCGGTACGAAATAT
GGAGAACGAACCCTTTCTCTGAGTCTGTAGACGAGCTGCGGGACCGAGTCAAAGGCGTCTCGGCCAAG
CCCTTCTTGGAGACCCAGCCCACAATGGATGCGTTACATTGTGACATCGGCAACGCCNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN=-==-c- e — - — NNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNG
CCGAAGTCACAGAAAGAGAAGTCGCGTTGGGGATAAACCCGTTCGCAGACGGAATGGGCGCCTTCAAA
ATAAACCACAGTTCT--=-====————— CACGAC-==——- ATTGGC---TCC-————-— GGA---CAAAC
TGCGTTTTCC---TCCCAGGCGCCC---GGC---TAC—==—————=——— GCAGCGGCTGCCCTCGGA-
——————————— CACCACCATCACCCCACC====--CATGTTAGCTCT---TACTCCACCGCCGCC---
—————— TTCAACTCTACACGGGACTTTCTTTTCAGAAACCGGGGCTTCGGAGACGCCACC---AGCGC
G---CAGCACAGTTTGTTCGCCTCCGCCGCG====—— GGAAGTTTTGCA---GGGCCACATGGACACT
CCGATGCCACG---GGACACCTGCTCTTCCCCGGGCTGCACGAGCAAGCGGCGAGCCAC—====-= GCG
TCTTCCAATGTGGTCAAC---AGCCAGATGCGACTG---GGCTTT---TCCGGAGACATGTACGGCCG
GGCCGAC—-==—-- CAGTACGGCCACGTTACGAGCCCGAGG=-=—==-- TCCGAC---CACTACGCGTCGA
CCCAGTTGCACGGTTATGGCCCT---ATGAACATGAATATGGCCGCG-—=——~ CACCAC---GGA---
GCCGGGGCCTTCTTTCGGTACATGAGGCAGCCGATCAAGCAAGAGCTGATCTGCAAGTGGATCGAGCC
GGAGCAACTGTCAAACCCCAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTGGTGACCC
ATCTCACGGTGGAGCACGTGGGGGGACCAGAACAGTCGAACCACATCTGTTTCTGGGAAGAGTGTTCC
CGAGAAGGGAAACCGTTCAAAGCAAAATACAAACTGGTGAATCATATCAGAGTGCACACCGGAGAAAT
AGTCGGAACAGCCCTAAGCCTGCTCATTCGAGCAGAGCTAAGTCAACCTGGTGCACTTCTTGGTGATG
ATCAAATTTATAATGTGATCGTTACAGCGCACGCTTTCGTAATAATTTTCTTTATAGTAATACCACTA
ATAATTGGAGGCTTTGGGAACTGACTCATTCCTCTAATGATCGGTGCACCAGATATAGCTTTCCCTCG
AATAAATAACATAAGCTTCTGACTTCTTCCTCCATCTTTCCTGCTCCTTTTAGCATCCTCTGGTGTAG
AAGCTGGGGCTGGAACAGGCTGAACTGTCTATCCACCTTTAGCCGGAAACCTCGCTCATGCTGGGGCA
TCTGTTGATCTCACTATTTTTTCTCTTCATCTAGCAGGGATTTCATCAATTCTTGGGGCAATTAATTT
TATTACCACAATTATTAATATGAAACCTCCGGCAATTTCACAGTACCAAACACCCCTATTTGTTTGAG
CAGTACTAATTACAGCTGTGCTTCTACTATTATCTCTCCCCGTCTTAGCAGCTGGTATCACAATACTT
CTAACTGACCGTAATCTTAATACTTCTTTCTTTGACCCTGCTGGAGGAGGTGATCCCATTTTATACCA
ACACTTATTCTGATTCTTCGGGCATCCCGAAGTTTATATTCTTATTTTACCCGGCTTCGGAATAATTT
CCCACATCGTAGCATACTACTCAGGTAAAAAAGAACCCTTCGGGTATATGGGTATAGTCTGAGCTATG
ATGGCTATTGGCCTCCTTGGCTTTATTGTATGAGCCCATCACATGTTTACAGTCGGAATGGACGTAGA
CACACGTGCTTAC
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Brotulotaenia nigra

ACCAGGAGAGTCATCCAGTACTTTGCAAGCATTGCCGCAGTT-————~- GGCAGCGGACTCAAGAAAGA
CACCAGCAAGGGGACATTGGAAGATCAAATCATCCAGGCGAACCCAGCCCTGGAGGCCTTCGGTAATG
CCAAAACAGTGAGGAACGACAACTCATCCCGTTTTGGAAAATTCATCCAAATTCACTTTGGAAACAGC
GGCAAGTTGTCATCCGCTGACATTGAGACATATTTGCTGGAGAAGTCACGTGTCACCTTTCAGCTCAA
GGCTGAAAGGAACTACCACATCTTCTACCAGATCTTGTCCAATCAGAAGCCAGAGCTGTTGGACATGC
TTCTGATCACAAACAACCCGTATGACTACTGCTACATCTCTCAAGGGGAGGTAACAGTCGCATCAATC
AATGAYGCAGAAGAGCTGATGGCCACTGACAGTGCCTTTGACGTGCTCGGCTTCACTGCAGAGGAAAA
GATGGGTGTTTATAAGCTGATTGGTGCCATCATGCACTATGGCAACATGAAGTTTAAACAGAAGCAAC
GTGAGGAGCAGGCTGAACCTGACGGGACGGAGGCTGCTGATAAATCAGCTTACCTGATGGGTCTGAAC
TCTGCAGACCTCATTAAAGGGCTGTGCCATCCCAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNAAGGCTGTACGTTTCTCTTTCACTATTATGTCTGTCTCTGTCC
TGGCAGACAGCGAGGTGGAGGCG—====—===—————————— GTTACCATCTTTACTGAGCYAAAGCCA
AACTCTGAATTGTCCTGTAAGCCCCTTTGCCTCACGTTTGTGGATGAGTCAGACCATGAGACTCTAAC
AGCTGTCCTGAGCCCTATAGTTGCAGAGCGTAATGCTATGAAAGAGAGTAGACTCATCCTATCCATGG
GTGGTCTGCTTCGATCCTTCCGCTTCCACTTCMGAGGCACAGGATATGATGAGAAGATGGTGCGTGAG
ATGGAGGGCCTGGAGGCCTCAGGTTCAACCTATGTCTGCACTCTGTGTGACTCCACTCGGGCAGAAGC
CTCTAAGAACATGGTGCTGCACTCCGTCACCCGCAGCCATGAAGAGAACTTAGAGCGCTATGAAATAT
GGAGAACCAATCCCTTTTCTGAGTCTGTAGAGGAGCTGCGGGACCGMGTCAAAGGGGTCTCTGCCAAG
CCCTTTATGGAGACCCAACCCACACTGGATGCTTTACACTGTGACATTGGTAATGCCACTGAGTTCTA
CAAAGTCTTCCAGGACGAGATTGGGGAAGTGTAC-——====———————— CAAAAGGTCAACCCCACAC
GGGAGGAACGGCGTAGCTGGAGGGCAGCTCTAGATAAACAGCTGAGGAAGAAGATGAAGCTTAAGCCG
GTAATGAGGATGAATGGGAACTATGCCCGGAAGCTAATGACCCTGGAGGCTGTGGAGGTGGTGTGTGA
GCTGGTGCCGTCAGAAGACAGGAGGGAGGCCTTGAGGGAGCTCATGAGGCTCTACATTCAGATGAAGG
GCGAGGTCACGGAGAGAGAAGTGGCGTTGGGGATAAATCCTTTCGCGGACGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCC-======————=— CACGAC-—-——-- ATTAGC---TCT--——--- GGG---CAGAC
GGCGTTTTCC---TCCCAGGCGCCC---GGC---TAC—=—=——————=——— GCAGCAGCCGCCCTGGGA-
——————————— CACCACCACCACCCGACC==----CACGTTGGCTCT---TACTCCACGGCGGCT---
—————— TTCAACTCCACCAGGGACTTTCTGTTCAGAAATCGGGGTTTCGGGGACGCGACC---GGCGC
G---CAGCACAGCTTGTTCGCCTCC-=—=—=====———— GGAAGTTTCGCA---GGGCCACATGGACACT
CGGATGCGGCG---GGGCACCTGCTCTTTCCGGGGCTCCACGAGCAAGCGGCGAGCCAT—===—-- GCG
TCTTCCAACGTGGTCAAC---GGTCAGATGCGACTG---GGCTTC---TCGGGGGACATGTACGGCCG
GGCCGAC—-==—-- CAGTACGGCCACGTTACGAGCCCCAGG=-===-- TCCGAC---CACTACGCGTCGA
CCCAGTTGCACGGCTACGGCCCC---ATGAACATGAATATGGCCGCG===———- CACCAC---GGA---
GCGGGGGCCTTCTTTCGATACATGCGGCAGCCGATCAAGCAAGAGCTCATCTGCAAGTGGATCGAACC
GGAGCAGCTGACGAACCCCAAAAAGTCGTGCAACAAAACTTTCAGCACGATGCACGAGCTTGTGACCC
ATCTGACGGTGGAGCATGTGGGGGGACCGGAGCAGACCAACCACATCTGCTTCTGGGAGGACTGCTCC
AGGGAAGGGAAGCCGTTCAAAGCCAAATACAAACTTGTGAATCACATCAGGGTGCACACCGGGGAAAT
GGTCGGGACAGCTCTAAGCCTGCTAATTCGAGCAGAACTGAGCCAACCCGGCGCTCTCCTTGGAGACG
ATCAAATTTATAATGTAATCGTCACAGCTCATGCCTTCGTAATAATTTTCTTTATAGTAATACCAATC
ATAATCGGGGGCTTCGGCAACTGATTAATTCCGCTGATGATCGGCGCCCCCGACATGGCATTCCCTCG
TATAAATAATATGAGCTTTTGACTTCTACCCCCATCATTCCTCCTACTTCTAGCATCTTCCGGTGTAG
AAGCTGGAGCTGGTACCGGTTGAACGGTATACCCACCCCTGGCAGGCAACCTAGCACATGCGGGAGCT
TCTGTAGACCTAACAATCTTCTCTCTTCACCTGGCGGGTGTTTCGTCGATTCTCGGGGCTATCAATTT
TATCACCACCATTATCAACATGAAACCCCCAGCCATTTCTCAGTACCAGACACCCCTCTTTGTTTGAG
CAGTTCTGATCACTGCCGTTCTTCTACTTCTATCTCTCCCAGTACTAGCCGCTGGTATTACAATGCTT
TTAACCGATCGTAATTTAAACACAACCTTCTTTGACCCGGCAGGCGGCGGGGACCCAATCCTTTACCA
ACACCTATTCTGATTCTTTGGGCACCCGGAAGTGTACATTCTAATTCTACCTGGATTCGGCATGATCT
CACACATCGTAGCCTACTACTCAGGTAAGAAAGAACCCTTCGGATACATGGGAATGGTCTGAGCCATA
ATGGCCATCGGACTACTGGGCTTCATTGTGTGAGCTCACCACATGTTCACGGTAGGCATGGATGTAGA
CACACGGGCATAT

153



Lophiodes reticulatus

ACCAAGAGAGTCATTCAGTACTTTGCTAGCATTGCTGCAGTT-——-—-—- GGTGGCGGAGGCAAGAAAGA
CACCAGTAAGGGAACCCTGGAGGATCAAATCATCCAAGCTAACCCTGCACTGGAAGCCTTCGGTAACG
CCAAAACGCTGAGAAACGACAACTCCTCCCGTTTTGGGAAGTTCATCCGAATTCACTTTGGTCCAAGC
GGCAAGCTGTCATCTGCTGACATCGAGACGTACCTGCTGGAGAAGTCACGAGTCACCTTTCAGCTCAA
GGCTGAGAGAAATTACCACATCTTCTACCAGATACTGTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TCCTGATCACCAACAACCCCTATGATTACTCCTACATCTCACAAGGAGAGGTAACCGTTGCCTCCATC
AACGACTCTGAGGAGCTGATGGCCACGGACAGCGCCTTCGACGTGCTCGGCTTCACAGCAGATGAGAA
GATGGGCGTCTACAAACTAACGGGGGCCATCATGCACTATGGAAACATGAAGTTCAAGCAGAAACAGC
GAGAAGAGCAGGCTGAGCCCGACGGGACGGAGGCCGCTGATAAATCAGCTTACCTAATGGGGCTGAAC
TCTGCAGACCTCATCAAGGGGCTGTGCCATCCCAGAGTCAAGGTGGGAAATGAGTATGTTACTAAAGG
CCAAAGTGTGGACCAAGTTTACTATAAGGCTGTGCGTTTCTCTTTCACTGTTATGTCTGTCTCTGTCC
GGACAGAACATGAGGAAGAGGAG-===—===—=————————=— GTAACAATCTTCACAGAGGAAAAGCCA
AACTCAGAACTGTCCTGTAAGCCCCTTTGCCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCAC
AGCCATCTTGCATCCTATAATTGCAGAGCGTAATGCGATGAAAGAGAGCAGACTCATCCTAACCATGG
GTGGACTACCTCGCTCTCTCCAATTTCACTTCAGAGGCACGGGATATGATGAGAAGATGGTACGAGAG
GTTGAGGGCCTCGAGGCCTCTGGGTCCACCTACGTTTGCACTCTCTGTGACTCCAGCCGTGCAGAGGC
CTGTCAGAACATGGTGCTACATTCCATCACCCGCAGTCATGAAGAGAACCTAGAACGTTATGAAATGT
GGAGAACCAACCCCTTCTCTGAGTCTGTAGATGAGCTGCGAGACAGAGTCAAAGGGGTCTCTGCCAAG
CCCTTCATGGAAACCCATCCAACCCTCGATGCATTACACTGTGACATAGGAAATGCCACCGAGTTCTA
TAAAATATTCCAGGATGAGATTGGGGAGGTGTAC-—=======—————— CAGAAGGGCAATCCCAGCC
GTGAGGAGCGGCGCAGCTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAGAAGATGAAACTCAAACCG
GTAATGAGGATGAATGGGAACTATGCCCGCAAGCTAATGACCCAGGAGGCTGTGGAGGTGGTGTGCGA
CATGGTGCCCTCAGAGGACAGGAGGGAGGCCCTGAGGGAGCTGATGAGACTCTACCTCCAGATGAAGG
GCGAAGTCACAGAGAGAGAAGTGGCGCTGGGGATAAATCCGTTCGCAGATGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCC-======————=— CACGAT--——-- ATTGGC---TCC-————-— GGA---CAGAC
AGCGTTTTCC---TCCCAGGCTCCC---GGC---TAC-———===————— GCAGCAGCCGCCCTGGGG-
——————————— CACCATCACCACCCGACC===---CATGTTGGTTCT---TACTCCACGGCTGCT---
—————— TTCAACTCCACCAGGGACTTTCTCTTCAGAAATCGAGGATTCGGGGACGCCACC---GGCGC
G---CAGCACAGTTTGTTCGCCTCC-=—=—=====————— GGAAGTTTCGCA---GGGCCACATGGACACT
CAGATGCAGCG---GGGCACCTGCTCTTCCCGGGGCTCCACGAGCAAGCGGCGACTCAC—===—-- GCG
TCTTCCAATGTGGTCAAC---AGCCAGATGCGGCTG---GGCTTC---TCCGGGGACATGTACGGACG
GGCTGAC—-==—--- CAGTACGGCCACGTTACGAGCCCGCGC-=—===- TCCGAC---CACTATGCCTCGA
CCCAGCTGCACGGCTACGGCCCT---ATGAACATGAATATGGCCGCA-————- CACCAC---GGA---
GCAGGGGCCTTCTTCCGATACATGAGGCAGCCCATCAAACAAGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAGCTGTCGAACCCCAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATCTGACGGTGGAGCATGTGGGGGGACCGGAGCAGACGAATCACATCTGCTTCTGGGAGGATTGCGCC
AGAGAGGGGAAGCCATTCAAAGCCAAATACAAACTTGTAAATCATATCAGAGTTCACACCGGCGAAAT
AGTGGGCACTGCCCTAAGCCTGCTCATTCGTGCTGAGTTAAGCCAACCTGGCGCCCTCTTAGGTGACG
ACCAAATCTATAACGTAATTGTTACTGCGCATGCGTTCGTGATAATCTTCTTCATAGTCATACCCATT
ATGATCGGAGGCTTCGGCAACTGACTAATCCCCTTAATGATTGGGGCCCCCGACATAGCTTTTCCTCG
GATGAATAACATGAGCTTCTGGCTCCTCCCCCCCTCCTTTCTCCTCCTCCTTGCCTCTTCTGGCGTAG
AGGCAGGGGCCGGCACTGGCTGAACGGTCTACCCGCCGCTAGCGGGGAACCTTGCACACGCAGGTGCT
TCTGTGGACCTCACTATCTTTTCACTCCACTTGGCCGGGATCTCATCAATTCTAGGGGCTATCAATTT
TATTACAACTATTATTAACATGAAACCCCCAACTATCTCTCAGTACCAAACCCCTTTATTTGTGTGGG
CTGTACTAATCACCGCTGTCCTCCTCTTACTATCACTGCCAGTGCTTGCCGCCGGCATCACAATGCTT
TTAACGGACCGAAATCTAAACACCACCTTCTTTGATCCAACTGGCGGAGGGGACCCCATCCTTTATCA
ACACTTATTCTGGTTCTTCGGGCACCCCGAAGTGTACATTTTAATCCTCCCAGGATTCGGAATGGTTT
CACACATTGTCGCCTACTATGCAGGTAAAAAAGAGCCCTTTGGCTACCTCGGCATGGTCTGAGCGATG
ATGGCCATCGGCCTGCTGGGGTTTATTGTCTGAGCACACCACATATTTACAGTGGGTATGGATGTGGA
CACGCGAGCTTAT
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Mugil trichodon

ACCAAGAGAGTCATCCAGTACTTTGCCAGCATCGCAGCGGTT-—=-—~- GGAGGCGCAGGCAAGAAAGA
CAGCAGCAAGGGGACGCTGGAGGATCAGATCATTCAGGCTAACCCGGCGCTGGAGGCCTTCGGCAACG
CCAAGACGCTGAGGAACGACAACTCCTCTCGCTTTGGAAAATTTATCCGAATTCACTTCGGCCCGAGT
GGCAAACTATCGTCTGCCGACATTGAGACGTACCTGCTGGAGAAGTCCCGTGTCACCTTTCAGCTCAA
AGCCGAGAGGAACTATCACATCTTCTACCAGATCCTGTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TACTGATCACCAACAACCCCTACGACTACTCCTACATCTCCCAAGGAGAGGTGACGGTCGCCTCCATC
AACGACTCGGAGGAGCTGATGGCCACTGACAGCGCCTTCGACGTCCTCGGCTTCACTCTGGAGGAGAA
GATGGGCGTCTACAAACTGACCGGAGCCATCATGCATTATGGGAACATGAAGTTTAAACAGAAGCAGC
GTGAGGAGCAAGCTGAGCCGGACGGGACCGAGGCTGCCGATAAATCCGCCTACCTGATGGGGCTGAAC
TCCGCAGACCTCATCAAAGGGTTGTGTCATCCCAGGGTCAAGGTGGGAAACGAATACGTTACCAAAGG
TCAAAGCGTGGACCAGGTGTACTACAAGGCAGTACGCTTCTCTTTCACCGTCATGTCTGTCTCCGTCC
TGGCAGACGAAGAGGAGGAGGAG-====—=—===————————— GTTACCATTTTCACCGAGCCAAAGCCA
AACTCAGAGCTGTCCTGTAAGCCCCTTTGTCTGATGTTTGTGGATGAGTCAGACCATGAGACACTCAC
GGCTGTCATGGCCCCCATAGTTGCGGAGCGTAACGCAATGAAAGAGAGCAGGCTCATCCTCTCCATAG
GCGGCCTGCCTCGATCTTTTCGGTTCCATTTCAGGGGGACGGGATACGACGAGAAGATGGTGCGTGAG
CTTGAGGGCCTGGAGGCCTCGGGGTCCACATACGTCTGCACACTGTGTGACTCCACTCGGGCAGAGGC
TTCCGAAAACCTGGTGCTGCACTCCATCACTCGCAGTCACGAGGAGAACCTAGAACGCTACGAAATAT
GGAGAACCAACCCCTTTTCTGAGTCCCCAGATGAGCTGCGAGACAGGGTCAAAGGGGTTTCYGCCAAA
CCYTTCATGGAGACCCAGCCCACTCTAGATGCATTGCACTGTGACATCGGCAATGCTACTGAATTCTA
CAAAATCTTTCAAGATGAGATCGGGGAAGTGTAC-——====——=——————— CAAAAGGTCAACCCCAGCC
GGGAGGAACGGCGCAGCTGGAGGGCAGCCCTAGATAAACAACTGAGGAAGAACATGAAGCTCAAACCA
GTAATGAGGATGAATGGAAACTATGCCCGCAAGCTAATGACCCTGGAGGCTGTGGAGGTAGTGTGCGA
GCTTGTGCCCTCAGAGGAGAGAAGGGAAGCCCTGAGGGAGCTTATGAGGCTCTATCTCCAAATGAAAG
GCGAAGTCACAGAGAGAGAAGTGGCGTTGGGGATAAATCCGTTCGCGGATGGGATGGGCGCCTTCAAA
ATAAACCACAGTTCC-======————=— CATGAT-—=-—- ATTGGC---TCC====—- GGA---CAGAC
GGCGTTTTCC---TCCCAGGCGCCC---GGC---TAC—=—=——————=——— GCTGCAGCAGCCCTGGGG-
——————————— CACCATCACCACCCGACC==----CACGTTGGCTCT---TACTCCACGGCGGCT---
—————— TTCAACTCCACCAGGGACTTTCTCTTCAGAAATCGGGGTTTCGGGGATGCCACC---GGGGC
G---CAGCACAGTTTGTTCGCCTCC-=—=—=====————— GGAAGTTTCGCA---GGGCCACATGGACACT
CAGATGCAGCG---GGTCACCTGCTCTTCCCAGGGCTTCACGAGCAAGCGGCGAGCCAC—====-- GCG
TCTTCCAACGTGGTCAAC---AGCCAGATGCGGCTG---GGCTTC---TCGGGGGACATGTACGGACG
CGCCGAC-————-- CAGTATGGCCACGTTACAAGCCCGAGG-=—==-- TCCGAC---CACTACGCTTCGA
CCCAGCTGCACGGCTATGGCCCC---ATGAACATGAATATGGCCGCA-—-———- CACCAC---GGA---
GCAGGGGCCTTCTTTCGATACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAGCTGACGAATCCCAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATCTGACGGTGGAGCATGTTGGGGGACCGGAGCAGACCAACCACATTTGCTTCTGGGAGGACTGCTCC
AGAGAAGGGAAGCCGTTCAAAGCCAAATACAAACTTGTAAATCATATCAGAGTACACACCGGTGAAAT
AGTNGGGACCGCCCTAAGCCTTCTTATCCGGGCCGAACTAAGCCAACCCGGGGCTCTTCTGGGCGACG
ACCAGATCTATAATGTAATCGTTACAGCCCATGCTTTCGTTATAATCTTCTTTATAGTAATGCCAATT
ATGATCGGGGGCTTCGGAAACTGATTAATCCCCCTAATGCTGGGGGCACCCGACATAGCATTCCCTCG
AATAAATAACATAAGCTTCTGACTCCTGCCTCCCTCATTCCTCCTCCTTTTGGCATCTTCAGGGGTAG
AATCAGGGGCCGGAACAGGGTGAACCGTCTACCCTCCTCTGGCGGGTAATCTTGCCCATGCTGGAGCA
TCTGTTGACCTTACCATTTTCTCCCTTCACTTGGCAGGTGTTTCTTCAATCCTAGGTGCTATTAACTT
TATCACAACCATTCTTAATATAAAACCTCCAGCCCTCTCCCAATATCAAACACCCCTTTTCGTCTGAG
CTGTCCTAATTACTGCTGTCCTCCTCCTCCTGTCCCTCCCTGTATTAGCCGCCGGCATCACCATGCTC
TTAACAGACCGGAACCTTAACACCTCTTTCTTCGACCCTGCAGGAGGAGGAGACCCAATCCTATACCA
GCATCTATTCTGATTCTTTGGCCACCCAGAAGTCTACATTCTAATTCTTCCTGGCTTTGGGATAATCT
CACACATTGTCGCATACTACTCCGGAAAACAAGAACCTTTCGGTTACATAGGAATGGTTTGAGCTATG
ATGGCCATCGGCCTCCTAGGCTTTATTGTTTGAGCCCATCATATGTTTACGGTAGGAATGGACGTAGA
CACCCGTGCCTAC
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Melamphaes suborbitalis

ACCAAGAGGGTCATCCAGTACTTTGCCAGCATTGCTGCTGTG-==========———— GGCAAGAGGGA
TACCAGCAAGGGAACACTGGAAGATCAAATCATCCAGGCAAACCCTGCCCTGGAGTCCTTTGGTAACG
CCAAAACAGTGAGGAATGACAACTCATCCCGTTTTGGAAAATTCATCAGAATTCACTTTGGAACCAGT
GGCAAGCTGTCGTCTGCTGACGTTGAGACTTACCTACTGGAGAAGTCACGTGTCACCTTTCAGCTCAA
GGCTGAGAGGAACTATCACATCTTCTTCCAGATCTTGTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TGCTGATTACCAACAACCCATACGACTACTCTTTCATCTCCCAAGGAGAGGTAACAGTACACTCCATC
AACGATTCAGAGGAACTGATAGCCACTGATAGCGCCTTTGATGTGCTTGGTTTCAGTCCAGATGAGAA
GATGGGAATCTACAAGCTGATCGGTGCCATTATGCACTATGGCAACATGAAGTTCAAGCAGAAGCAGC
GTGAGGAGCAAGCTGAGCCTGACGGAACGGAGGCTGCTGACAAGGCAGCTTACCTGATGGGGCTGAAC
TCTGCAGACCTCATCAAAGGACTGTGCCATCCCAGAGTCAAGGTAGGAAATGAATATGTCACCAAAGG
CCAGGGTGTAGAACAAGTCTACTACAAGGCTGTACGTTTCTCTTTTACTGTCATGTCTGTCTCTGTCT
TGGCAGAAGGAGAGGAGGAGGAG-=====—===————————— GTTACCATCTTCAGGGAGCAAAAGCCG
AACTCAGAACTGTCCTGTAAGCCCCTATGTCTGATGTTTGTGGATGAGGCAGACCACGAGACACTCAC
TGCCGTCCTGGGGCCCGTCGTTGCAGAGCGGAATGCTATGAAGCAGAGTCGACTCATCCTATCTGTGG
GTGGCCTGCCTCGCTCATTTCGCTTCGAATTCAGAGGCACGGGATACGATGAGAAGATGGTGCGTGAT
TTGGAGGGCCTGGAGGCCTCAGGCTCCACCTACATCTGCACTCTGTGTGACTCCACCCGGGCAGAGGC
CTCCCACAACATGGTGCTGCACTCCATCACCCGCAGTCACGACGAAAACCTGGAGCGTTATGAAATAT
GGAGGACCAATCCGTTTTCYGAGTCCGCCGACGAGCTGCGAGACCGGGTCAAAGGCGTCTCCGCCAAG
CCCTTCATGGAGACCCATCCCACTTTGGATGCATTGCACTGTGACATTGGTAATGCTACRGAGTTTTA
CAAAATCTTCCAGGATGAGATCGGGGAGGTGCAC-——====————————— CAGAAGGCCAACCCCAcCCC
GGGAGCAACGGCGGAGCTGGAGGGCAGCTCTAGACAAGCAACTGAGGAAGAAAATGAAGCTTAAACCG
GTGATGAGGATGAATGGGAACTACGCCCGGAAGCTAATGACCGAGGAGGCGGTGGAGGTGGTGTGTGA
GCTGGTGCCCTCAGAAGAGAGGAGGCAGGCCCTGAGGGATCTTATGGGGCTCTACCTGCAGATGNNNG
GCGAAGTCACAGAGAGAGAAGTGGCGCTGGGGATAAACCCGTTCGCGGACGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCC-======————=— CACGAC-—-——-- ATTGGC---TCC-————-— GGG---CAGAC
GGCGTTCTCC---TCGCAGGCTCCC---GGC-=-TAT-—=—————=——— GCAGCGGCCGCCCTGGGA-
——————————— CACCATCACCACCCGACC==----CACGTCGGCTCTGCCTACTCCACGGCGGCT---
—————— TTCAACTCCACGCGGGACTTTCTCTTCCGAAATCGGGGCTTCGGAGACGCCGCC---GGGGC
G---CAGCACAGCTTGTTCGCCTCC-=—=—=====———— GGGAGTTTCGCA---GGGCCACATGGACACT
CTGATGCGGCG---GGGCACCTGCTCTTCCCGGGGCTCCATGAGCAAGCGGCGAGCCAC—===—-- GCG
TCTTCCAACGTGGTCAAC---AGCCAGATGCGACTG---GGCTTC---TCGGGGGACATGTACGGTCG
GGCAGAT------ CAGTACGGCCACGTTACAAGCCCGAGG=-===-- TCCGAC---CACTATGCTTCGA
CCCAGTTGCACGGCTATGGTCCC---ATGAACATGAATATGGCCGCA-————- CACCAT---GGA---
GCAGGGGCCTTCTTTCGATACATGAGGCAGCCGATCAAGCAAGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAGCTGTCGAACCCCAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATCTGACGGTGGAGCATGTGGGGGGGCCAGAGCAGTCCAACCACATCTGCTTCTGGGAAGACTGCGCC
AGAGAAGGGAAGCCGTTCAAAGCCAAATACAAACTTGTGAATCATATCAGGGTACACACCGGAGAAAT
AGTCGGCACTGCCCTAAGCCTCCTAATTCGAGCAGAACTAAGCCAGCCGGGGGCCCTCCTAGGGGACG
ACCAAATCTACAATGTAATTGTTACCGCCCACGCTTTTGTAATAATCTTTTTTATAGTAATACCAATC
ATGATTGGCGGGTTCGGAAACTGACTCATCCCCCTTATGATTGGGGCCCCTGATATAGCCTTCCCCCG
TATAAATAACATAAGCTTCTGACTCCTCCCTCCCTCTTTCCTTCTCCTCTTGTCTTCTTCCGCAGTAG
AAGCAGGAGCAGGCACAGGATGAACTGTTTACCCCCCTCTTGCAAGCAACCTGGCCCATGCCGGCGLCC
TCAGTAGACCTAACAATCTTCTCTCTTCACCTGGCAGGGGTTTCTTCAATCCTAGGCGCCATTAACTT
TATTACAACCATTATTAATATGAAACCCCCAGCTGTCTCACAATACCAAACACCCTTATTTGTTTGAT
CAGTCCTGGTCACAGCCGTCCTCCTCCTTCTTTCCCTGCCCGTCCTTGCGGCCGGTATTACAATGCTG
CTAACAGACCGCAACCTTAATACAACCTTCTTCGACCCCGCCGGGGGAGGAGACCCCATTCTCTATCA
ACACTTATTCTGATTCTTCGGCCACCCAGAAGTTTATATTCTCATCCTCCCCGGCTTTGGAATAATCT
CCCATATTGTTGCCTACTACTCAGGTAAAAAAGAACCCTTTGGATATATAGGAATAGTGTGGGCTATA
ATAGCCATTGGTCTACTAGGCTTCATCGTGTGAGCCCACCATWTGTTCACCGTCGGGATAGACGTGGA
CACACGAGCATAT
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Gasterosteus aculeatus

ACCAAGAGAGTCATCCAGTACTTTGCCAGCATCGCTGCGGTC—=—==—==—— GGCGGAGGCAAACGGGA
CACTAGTAAGGGGACGCTGGAGGACCAGATTATCCAGGCCAACCCGGCACTGGAGGCCTTTGGAAATG
CCAAAACGCTGAGGAATGACAACTCATCTCGTTTTGGGAAATTCATCCGAATTCACTTTGGTACAAGT
GGGAAGCTGTCATCTGCCGATATCGAGACTTACCTGCTGGAAAAGTCCCGGTGCACCTTTCAGCTCAA
GGCTGAGAGGAACTACCACATCTTCTACCAGATCCTCTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TGCTGATCACCAACAACCCGTACGACTACTCCTACATCTCCCAGGGAGAGGTGACGGTGGCCTCCATC
AATGACTCGGAGGAGCTGCTGGCCACCGACAGCGCCTTTGACGTGCTGGGCTTCACTCCGGAGGAGAA
GATGGGTGTCTATAAACTCACCGGGGCCATTATGCACTACGGCAACATGAGGTTCAAACAGAAGCAGC
GCGAGGAGCAGGCTGAGCCGGACGGGACCGAGGCCGCTGATAAAACAGCCTACTTGATGGGGCTGAAC
TCTGCCGACCTCATCAAGGGGTTGTGTCATCCCAGGGTGAAGGTCGGGAATGAATACGTAACCAAAGG
TCAAAGTGTGGACCAAGTCTACTACAAGGCTGTGCGTTTTTCTTTTACTGTCATGTCTGTCTCTGTGC
TGGCAGACGAGGAGGTGGAAGAA-——=——————————————— GTTACCATCTTCACTGAGGCAAAGCCA
AACTCAGAACTGTCCTGTAAGCCTCTTTGCTTGATGTTCGTGGATGAGTCGAACCACGAGACGCTCAC
AGCTGTCCTGGGGCCAATAGTTGCCGAGCGCAATGCGATGAAAGAAAGCAGGCTCATCCTCTCCGTGG
GCGGACTCCCTCGCTCCTTCCGCTTTCACTTCAGGGGCACGGGATATGATGAGAAGATGGTGCGCGAG
GTAGAGGGCCTGGAGGCGTCAGGGTCCACCTACGTCTGCACTCTTTGCGACTCCACTCGCGCGGAGGC
CTCTAAAAACATGGTGCTGCACTCCATCACCCGCAGTCACGAAGAGAACCTGGATCGTTACGAGATAT
GGAGAACCAACCCGTTTTCTGAATCTGTGGAGGAGCTGCGGGACAGAGTCAAAGGGATCTCTGCCAAA
CCCTTCATGGAGACCCAGCCCACGATGGATGCACTGCACTGTGACATCGGCAACGCCACAGAGTTCTA
CAAGATCTTCCAGGACGAGATCGGGGAGGTGTAC-——=====—=—————— CGAAAGGTCAACCCCAGTC
GGGAAGAACGGCGAAGCTGGAGGGCGGCGCTGGACAAACAGCTCAGGACGAAGATGAAGCTCAAACCG
GTGATGAGGATGAATGGGAACTACGCCCGCCGGCTAATGACCCAAGAGGTCGTGGAGGTGATTTGTGA
GCTGGTGCCCTCCGAGGAGAGGAGGGAGGCCCTGAGGGAGCTGATGAGGCTCTACATCCAAATGAAGG
GCGAAGTCACAGAGAGAGAAGTAGCGTTGGGGATCAATCCGTTCGCGGATGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCC-======————=— CACGAC-—-——-- ATCGGC---TCC—==—-- GGA---CAAAC
GGCGTTTTCC---TCTCAGGCGCCC---GGC---TAC—-==—————=——— GCAGCGGCCGCCCTGGGA-
——————————— CACCATCACCACCCGACC==----CACGTTGGCTCT---TACTCCACGGCGGCT---
—————— TTCAACTCCACCAGGGGCTTTCTCTTCAGAAATCGGGGTTTCGGGGACGCCACC---GGGGC
G---CAGCACAGTTTGTTCGCCTCC-=—=—=====————— GGGAGTTTCGCA---GGGCCACATGGACACT
CGGATGCAGCG---GGGCACCTGCTCTTCCCGGGACTCCACGAGCAAGCGGCGAGCCAT—==——-- GCG
TCTTCCAACGTGGTCAAC---AGCCAGATGCGGCTG---GGCTTC---TCGGGGGACATGTACGGGCG
GGCCGAC—-==—-- CAGTACGGCCACGTTACAAGCCCGCGG=====- TCCGAC---CACTACGCATCGA
CCCAGCTGCACGGCTACGGCCCC---ATGAACATGAATATGGCCGCG===——= CACCAC---GGA---
GCGGGGGCCTTCTTTCGATACATGAGGCAGCCGATCAAGCAAGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAGCTGACGAATCCCAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTCGTGACCC
ATCTGACGGTGGAGCATGTGGGGGGACCAGAGCAGACCAACCACATCTGCTTCTGGGAGGAATGCGCC
CGAGAAGGAAAGCCGTTCAAAGCCAAATACAAACTTGTGAACCATATCAGAGTACACACCGGAGAAAT
AGTCGGAACAGCTTTAAGCCTTCTAATTCGAGCTGAACTAAGTCAACCCGGAGCTCTTCTTGGAGACG
ACCAAATTTATAACGTAATTGTTACAGCCCATGCTTTCGTAATAATCTTCTTTATAGTTATACCAATC
ATGATCGGAGGCTTTGGCAACTGACTTATCCCCCTAATGATTGGAGCTCCCGATATAGCATTTCCACG
AATAAACAACATGAGCTTCTGATTGCTCCCACCCTCTTTCTTACTTCTCCTTGCCTCTTCAGGAGTTG
AAGCTGGTGCAGGAACGGGGTGAACAGTTTATCCACCCCTCTCTGGGAACCTCGCCCATGCAGGTGCT
TCGGTAGACCTAACAATCTTTTCACTCCATCTTGCTGGTATCTCATCAATTCTGGGGGCAATCAACTT
CATTACCACAATTATTAACATGAAACCTCCCGCTATTTCTCAGTACCAAACACCCCTTTTCGTCTGAT
CTGTGCTCATCACTGCAGTCCTTCTCCTCCTATCCCTGCCCGTCCTTGCAGCCGGAATCACTATGCTT
TTAACAGACCGAAACTTAAACACCACTTTCTTTGACCCAGCAGGGGGTGGGGACCCAATTCTTTACCA
ACACTTATTTTGATTCTTTGGCCACCCTGAAGTTTATATTCTTATTCTTCCAGGCTTCGGAATAATCT
CGCACATTGTTGCATATTACTCTGGAAAAAAGGAACCTTTTGGCTACATGGGTATGGTATGGGCAATG
ATGGCCATTGGCCTTCTAGGGTTTATTGTCTGAGCACATCACATGTTTACAGTAGGGATAGACGTGGA
CACACGAGCCTAT
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Scorpaenopsis diabolus

ACCAAGAGAGTCATCCAGTACTTTGCCAGCATCGCTGCAGTT-—=—=—=——~ GGTGGAGCCAAAAAAGA
CACCAGTAAGGGGACACTGGAGGATCAAATCATCCAGGCAAACCCTGCGCTGGAGGCTTTCGGCAATG
CCAAAACATTGAGAAATGACAACTCATCTCGTTTTGGAAAATTTATCCGAATTCACTTYGGTACGAGT
GGCAAGCTGTCGTCTGCTGACATCGAGACGTACCTGCTGGAGAAGTCAAGGTGCACCTTTCAGCTCAA
GGCTGAAAGGAACTACCACATCTTCTACCAGATCCTGTCCAATCAGAAGCCAGAGCTGCTGGACATGC
TGCTGATCACCAACAACCCATATGACTACTCCTACATCTCCCAAGGAGAGGTAACAGTCGCCTCCATC
AATGATGCAGAGGAGCTGATGGCCACCGACAGTGCYTTTGATGTGCTCGGCTTCACTGCAGATGAGAA
GATGGGCGTCTATAAACTAACCGGTGCCATCATGCACTACGGCAATATGAAGTTCAAACAGAAACAGC
GTGAAGAGCAGGCTGAGCCGGATGGGACGGAGGCAGCTGATAAAACGGCTTACCTAATGGGGCTGAAC
TCTGCGGACCTCATCAAAGGGCTGTGCCATCCCAGAGTCAAAGTAGGAAATGAATATGTCACCAAAGG
CCAAAGTGTGGACCAAGTCTACTACAAGGCTGTGCGCTTTTCTTTCACTGTTATGTCTATTTCTGTCC
TGGCAGATGAGGAGGAGGAAGGG-====—=—===————————— GTTACCATCTTCACTGAGCCAAAGCCA
AACTCAGAACTGTCCTGTAAGCCCCTCTGCCTGATGTTTGTGGATGAGTCAGATCACGAGACCCTCAC
AGCCATCCTGGGTCCTATCATTGCAGAGCGCAACACTATGAAAGAGAGCAGGCTCATCCTGTCTGTGG
GCGGATTGCCTCGCTCCTTCCGCTTCCACTTCAAAGGCACRGGATATGATGAGAAGATGGTGCGTGAG
ATGGAGGGTCTCGAGGCCTCAGGGTCCACGTACGTCTGCACGCTTTGCGACGCTACTCGGGCGGAGGC
CTCTCAAAACATGGTGCTGCACTCCATCACCCGCAGTCACGAGGAGAACTTAGATCGCTATGAGATCT
GGAGAACCAATCCCTTCTCGGAGTCGGTAGAGGAGCTGCGGGACAGAGTCAAAGGGGTTTCTGCCAAG
CCCTTCATGGAGACGCAGCCCACACTGGATGCATTACATTGTGACATCGGCAATGCCACCGAGTTCTA
CAAAATCTTCCAGGATGAGATCGGGGAGGTGTAC-——=====——=————— CAAAAGGCCAACCCCAGCC
GGGAGGAGCGGCGCAGTTGGAGGGCAGCCCTAGATAAACAGCTGAGGAAGAAGATGAAGCTGAAACCG
GTGATGAGGATGAATGGGAACTACGCTCGCAGGCTAATGACCCAGGAGGCTGTGGAGGCGGTGTGTGA
GCTGGTGCCCTCAGAGGAGAGGAGGGAGGCCCTGAGGGAGCTGATCAGGATCTACCTCCAGATGAAAG
GCGAAGTCACAGAGAGAGAAGTGGCGTTGGGGATAAATCCGTTCGCGGATGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCC-======————=— CACGAC-—-——-- ATTGGC---TCC—==—-- GGA---CAAAC
GGCGTTTTCC---TCCCAGGCACCC---GGC---TAC—=—=——————=——— GCAGCTGCCGCCCTGGGA-
——————————— CACCACCACCACCCGACC==----CACGTTGGCTCT---TACTCCACGGCGGCT---
—————— TTCAACTCCACCAGGGACTTTCTCTTCAGAAATCGGGGTTTCGGGGACGCCACC---GGGGC
G---CAGCACAGTTTGTTCGCCTCC-=—=—=====————— GGAAGTTTCGCA---GGGCCACATGGACACT
CAGATGCAGCG---GGGCACCTGCTCTTCCCAGGGCTCCACGAGCAAGCGGCGAGCCAT—===—-- GCG
TCTTCCAACGTGGTCAAC---AGCCAAATGCGGCTG---GGCTTC---TCCGGGGACATGTACGGACG
GGCCGAC—-==—-- CAGTACGGCCACGTTACGAGCCCCCGG=====- TCCGAC---CACTATGCTTCGA
CCCAGCTGCACGGCTATGGCCCC---ATGAACATGAATATGGCCGCG===——— CACCAC---GGA---
GCAGGGGCCTTCTTTCGATACATGAGGCAGCCGATCAAACAAGAGCTCATCTGCAAGTGGATCGAGCC
GGAGCAGCTGACGAACCCCAAAAAGTCGTGCAACAAAACTTTTAGCACGATGCACGAGCTGGTGACCC
ATCTGACGGTGGAGCACGTTGGGGGACCGGAGCAGACCAACCACATCTGCTTCTGGGAGGAATGCGCC
AGAGAAGGAAAGCCATTCAAAGCCAAATACAAACTTGTAAATCATATCAGAGTTCACACCGGAGAGAT
GGTCGGCACCGCTCTAAGCCTTCTCATTCGAGCTGAGCTTAGCCAACCCGGAGCTCTTCTGGGCGACG
ACCAGATCTATAACGTAATCGTTACGGCACACGCATTTGTAATAATTTTCTTTATAGTAATGCCAATC
ATGATTGGAGGCTTCGGAAATTGACTTATTCCTCTAATGATCGGMGCCCCCGACATGGCATTCCCTCG
AATAAACAATATAAGCTTCTGACTACTCCCTCCTTCCTTTCTACTCCTCCTGGCTTCCTCAGGGGTAG
AAGCCGGAGCTGGRACAGGATGAACTGTCTACCCCCCCTTAGCAGGAAACTTAGCCCACGCAGGAGCT
TCCGTTGATCTAACCATCTTCTCACTTCATCTAGCAGGGATCTCCTCAATTCTAGGGGCCATCAACTT
CATCACAACAATTATTAACATGAAACCTCCAGCCATCTCTCAATACCAAACACCTCTRTTTGTTTGAG
CTGTTCTAATTACGGCTGTCCTTCTTCTCCTATCCCTTCCTGTACTTGCTGCYGGCATCACCATGCTT
CTAACTGACCGAAACCTAAACACCACCTTCTTTGACCCAGCGGGAGGTGGAGACCCMATCCTCTATCA
ACATCTGTTCTGATTCTTCGGCCACCCAGAAGTATACATTCTTATCCTCCCCGGVTTCGGCATGATTT
CCCACATCGTTGCATACTACTCCGGTAAAAAAGAACCCTTCGGCTACATAGGAATGGTTTGAGCTATG
ATGGCAATCGGCCTTCTAGGCTTTATCGTATGAGCTCACCACATGTTTACAGTTGGAATGGACGTAGA
CACACGTGCCTAC
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Apogon apogonoides

ACTAAGAGAGTCATCCAGTACTTTGCAAGCATTGCTGCCGTT-————~ GGTGGTGGAGGCAAAAAAGA
CACGAGTAAGGGAACACTAGAGGATCAAATCATCCAAGCAAACCCTGCGTTGGAGGCATTTGGCAATG
CCAAAACAGTAAGAAATGACAACTCATCTCGTTTTGGAAAATTCATCCGTATTCATTTCGGAACAAGT
GGCAAGTTGTCATCAGCTGACATTGAGACTTACTTGCTGGAGAAGTCACGTGTCACCTTTCAGCTAAA
ATCTGAGAGGAATTATCATATCTTCTTCCAGATCCTGTCCAATCAGAAGCCAGAGCTGCTGGACATGT
TGCTGATTACCAACAACCCATATGACTACTCCTACATCTCTCAAGGAGAGGTGACAGTTGCCTCAATC
AATGACTCGGAGGAGCTAATGGCCACCGACAGTGCCTTTGATGTGCTTGGCTTCACATCAGAGGAGAA
GACGGGTGTGTACAAACTGACCGGTGCCATCATGCACTATGGAAACATGAAGTTCAAACAGAAGCAGC
GTGAAGAGCAGGCCGAGCCTGACGGGACAGAGGCGGCTGATAAATCAGCTTACCTAATGGGACTGAAC
TCTGCTGACCTCATCAAAGGGCTGTGCCACCCCAGGGTCAAAGTAGGAAATGAATATGTCACCAAAGG
TCAGAGTGTGGACCAGGTCTACTACAAGGCTGTTCGTTTCTCTTTCACGATTATGTCTGTGTCTGTCA
AGGCAGAAGGAGAAGAGGAG-====—===————————————— GTTACCATCTTCACAGAGCCGAAGCCA
AACTCAGAACTGTCTTGTAAGCCCCTCTGCCTCACATTTGTGGATGAATCCGACCACGAGACACTCAC
AGCTGTCTTGGGGCCGATAGTTGCAGAGCGCAGTGCTATGAAAGAGAGCAGACTCATCGTATCCATAG
GCGGCCTCCCTCGATCCTTCCGCTTTCACTTCCGAGGCACAGGATATGATGAGAAGATGGTCCGTGAG
ATGGAGGGCCTTGAGGCTTCGGGTTCCTCTTACGTCTGCACGCTGTGTGACACCAGTCGAGCAGAGGC
CTCTCAGAATATGGTGCTGCACTCCATCACCCGCTGTCATGATGAAAACCTAGAACGCTATGAAATTT
GGAGAACCAACCCTTTTTCAGAGTCTGCAGATGAACTGAGAGACAGAGTCAAAGGGGTCTCCGCTAAA
CCTTTCATGGAGACCCAGCCTACAATAGATGCATTGCACTGTGACATTGGTAATGCCATTGAGTTCTA
CAAAATCTTTCAGGATGAAATAGGTGAGGTGTAT-—==—=====—————— CAAAAGGTCAACCCCAGCC
GGGAGGAACGACGCAGCTGGAGGGCAGCTTTAGATAAACAGCTGAGGAAGAAGATGAAGCTTAAACCA
GTAATGAGGATGAATGGGAACTATGCCCGCAAGCTAATGACCCAGGAGACTGTGGAGGTGGTGTGTGA
GTTGGTGCCCTCTGAGGAGAGGAGGGAGGCCCTGAGGGAGCTGATGAGGCTCTACCTGCAGATGAAAG
GCGAAGTCACAGAGAGAGAAGTGGCGTTGGGGATAAATCCATTCGCGGATGGGATGGGCGCCTTCAAA
ATAAACCACAGCTCC-======————=— CACGAT-—=—-—- ATTGGC---TCC-————-— GGA---CAGAC
GGCGTTTTCC---TCCCAGGCGCCC---GGT---TAC—===———————— GCAGCAGCCGCCCTGGGA-
——————————— CACCACCACCACCCGACC==----CACGTTGGCTCT---TACTCCACAGCGGCT---
—————— TTCAACTCCACCAGGGACTTTCTGTTCAGAAATCGGGGTTTCGGGGACGCCACC---GGAGC
T---CAGCACAGTTTGTTCGCCTCC—======—=——— GGAAGTTTCGCA---GGGCCACATGGACACT
CAGATGCAGCG---GGGCACCTGCTCTTCCCGGGGCTCCACGAGCAAGCGGCGAGCCAC—====-= GCG
TCTTCCAACGTGGTCAAC---AGCCAGATGCGGCTG---GGCTTC---TCGGGGGACATGTACGGACG
AGCCGAC—==——- CAGTATGGCCACGTTACGAGCCCACGC-===-- TCCGAC---CACTACGCCTCGA
CCCAGCTCCACGGCTACGGCCCC---ATGAACATGAATATGGCCGCG===——- CACCAC---GGA---
GCAGGGGCCTTCTTTCGATACATGAGGCAGCCCATCAAACAAGAGCTCATCTGCAAGTGGATCGAACC
GGAGCAGTTGACAAATCCTAAAAAGTCTTGTAACAAAACTTTTAGCACCATGCACGAGCTGGTGACCC
ATCTGACGGTGGAGCATGTGGGGGGACCAGAGCAGACGAACCACATCTGCTTCTGGGAGGACTGTGCC
AGAGAAGGAAAGCCATTCAAAGCCAAATACAAACTTGTAAATCATATCAGAGTACACACCGGAGAAAT
AGTCGGGACTGCACTTAGCCTGCTTATTCGAGCCGAACTAAGTCAACCTGGGGCCCTCCTCGGCGATG
ACCAAATTTATAATGTAATCGTTACAGCACATGCATTCGTAATAATTTTCTTTATAGTAATACCAATT
ATGATCGGAGGCTTTGGAAACTGACTAATCCCCCTAATGATTGGTGCCCCCGACATAGCATTCCCTCG
GATAAATAATATGAGCTTCTGGCTTCTCCCTCCCTCTTTCCTTCTTCTCCTTGCCTCCTCTGGTGTAG
AAGCCGGAGCTGGGACAGGATGAACTGTGTACCCTCCTCTTGCAGGCAATCTCGCCCATGCAGGAGCT
TCCGTTGATTTAACAATTTTTTCTCTGCACCTGGCTGGTGTGTCGTCAATTCTTGGGGCCATCAACTT
TATTACTACAATTATTAATATGAAACCCCCTGCTATTACTCAGTACCAAACTCCTCTATTCGTCTGAG
CAGTCCTTATTACTGCAGTCCTCCTACTTCTTTCCCTGCCTGTTCTAGCGGCTGGCATTACTATACTC
CTTACAGACCGGAATCTAAATACAACCTTCTTTGACCCAGCAGGGGGTGGGGACCCGATCCTTTATCA
ACATCTGTTCTGATTCTTCGGGCACCCAGAAGTATACATTCTTATTTTACCAGGGTTCGGCATGATTT
CTCATATTGTTGCCTACTACGCCGGTAAAAAAGAACCTTTCGGCTATATGGGCATGGTCTGAGCTATG
ATGGCAATCGGCCTGCTAGGATTTATTGTATGAGCCCACCACATGTTTACAGTTGGAATGGACGTCGA
CACTCGAGCATAT
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Appendix 2: Sequence Data for Chapter Three

Chirocentrus dorab

AAGGCCGTGCGCTTCTCCTTCACCATCATGTCGGTGTCGGCGCAGGTGGAGGGGGCGGAGGCTGCCGT
GGTCATCTTCCAGGAGATGAAGCCCAACTCGGAGCTCTCCTGCAAGCCGCTGTGCCTGATGTTCGTGG
ACGAGTCGGACCACGAGATGCTGACTGCCGTCTTGGGGCCGCTGGTCGCCGAGCGCGACGCCATGAAG
GAGAGCCGTCTCATCCTCTCGCTGGGCGGCCTGCAGCGCTCCTTCCGCTTCCACTTCCGGGGCACGGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGGCTGGAGGCGTCAGGCTCCACCTACATCTGTACGC
TGTGTGACTCCACGCGCGCCGAAGCCTCGCACAACATGGTGCTGCACTCCATTACGCGCAGCCACCAG
GAGAACCTGGAGCGCTATGAGATGTGGCGCACCAACCCCTTCTCCGAGTCGGCGGACGAGCTGCGTGA
CCGCGTTAAAGGCGTGTCCTCCAAACCCTTCATGGAGACGCAGCCCACACTAGACGCGCTGCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGCGAGATGCACGCTCGCGGC
GACAACCCGCCTACACGTGAGGAACGACGCAGGTGGCGCACAGCGCTGGACAAGCAGCTGCGCAACGT
GATGAAGCTGAAACCAGTGATGCGCATGAACGGCAACTACGCCCGGAAGCTGATGACGACAGAGGCGG
CGGAGGCAGTGTGCGAGCTGGTGCCCACGGAGCAGCGTCGGGAAGCGCTGAGGGAGCTCATGGCACTC
TACCTGCAGATGAAGCCGGTGTGGCGCAAGACTGTGAACACCAAGAGAGTCATCCAGTACTTTGCCAG
CATTGCAGCTGCTGGAGGAGCTGCCAGTAAAAAGGATGCTAGTAAGGGGACTCTGGAGGATCAAATCA
TCCAGGCCAACCCCGCTCTGGAGGCGTTTGGGAATGCCAAAACACTGAGAAACGACAACTCCTCTCGC
TTTGGGAAATTCATTCGTATTCACTTTGGAACCAGTGGAAAGCTTTCCTCTGCTGACATTGAGACTTA
CCTCCTGGAAAAGTCCAGGGTGACCTTTCAGCTTAAGGCTGAGAGGAACTACCACATCTTCTATCAGA
TCATGTCCAATGAAAAGCCTGAGTTGTTAGACATGTTGTTGATCACCAATAACCCTTATGATTACTCT
TATGTCTCTCAAGGAGAGATCGCTGTGGCCTCCATCAACGACTCAGAGGAGCTGATTGCCACCGACAG
TGCCTTTGATGTGCTTGGCTTCACTGGTGAAGAGAAAATGGCAGTCTACAAGCTGACTGGTGCCATCA
TGCACCATGGCAACATGAAATTCAAGCAGAAGCAGAGAGAAGAGCAGGCCGAGCCAGACGGCACAGAG
TCTGCTGACAAGTCTGCTTACCTGATGGGATTAAACTCCGCAGACCTCCTCAAAGGACTCTGCCACCC
AAGGGTCAAGGTAGGCAATGAGTACGTCACCAAAGGTCAGAATGTAGACCAAGTTTACTATTCCATTG
GTGCTTTGGCTCTGGAGAAGAACCTGCACCCGTCCAACTGTCTGGGCATGCTCCTGCTGTCCGACGCC
CACCAGTGCACCCAGCTCTCCCAGCTGTCCTGGAGCATGTGCCTGAGCAACTTCCCCGCCATCAGCAA
GAGCGAGGAGTTCCTGCAGCTGCCCAAGGACATGCTGGTCCAGCTGCTGTCCCACGAGGAGCTGGAGA
CGGAGGACGAGCGGCTGGTCTACGAGTCCGCCCTCAACTGGGTCAACTACGACCTGGAGCGCCGCCAC
TGCCACCTGCCCGAGCTGCTGCGCACCGTGCGCCTGGCGCTGCTTCCCGCCATCTTCCTGATGGAGAA
CGTCTCCACCGAGGAGCTGATCAACGCCCAGGCCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGGT
GCAAGCTGCGCATCCTGCAGAACGACGGCCTGGTCAACAGCCCCTGCGCCCGGCCCCGCAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGCCCCACCTTCATGTGCGACAAGCTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCCGACATCCCCAGCCCCCGCAAGGAGTTCAGCGCCTGCGCTATCGGCT
GCAAGGTGTACGTGACGGGCGGGCGGGGCTCCGAGAACGGCGTGTCCAAGGACGTGTGGGTGTACGAC
ACGCTGCACGAAGAGTGGTCCAAGGCGCCGCCCATGCTGATCGCCCGCTTCGGGCACGGCTCGGCCGA
GCTGCGCCACTGCCTGTACGTGGTGGGCGGGCACACGGCCGCCACGGGCTGCCTGATGGTGGGCACAG
CCTTGAGCCTGCTCATTCGAGCCGAATTAAGCCAGCCGGGGGCCCTCCTTGGAGACGATCAGATCTAT
AACGTCATTGTTACTGCCCATGCATTCGTAATAATCTTTTTTATGGTCATGCCCATCCTCATCGGGGG
CTTTGGCAACTGACTCATTCCCCTCATGATTGGGGCACCCGATATGGCGTTCCCCCGCATGAATAACA
TGAGCTTTTGGCTATTGCCCCCCTCGTTCCTTTTACTGCTTGCCTCATCCGCAGTTGAAGCGGGAGCG
GGCACTGGGTGGACGGTCTACCCGCCCCTGGCTGGTAATCTTGCCCACGCGGGCGCCTCAGTCGACTT
GACCATTTTCTCACTCCACCTGGCAGGCATCTCGTCTATTCTCGGGGCCATTAATTTCATTACCACGA
TTATTAACATGAAACCCCCCGCTATTTCACAATACCAAACACCCCTGTTTGTTTGGGCGGTGTTAGTC
ACTGCAGTGCTCCTCCTTCTCTCTCTGCCCGTACTGGCGGCAGGGATTACCATGCTGCTCACGGACCG
AAACTTAAACACAACGTTCTTCGACCCCGCCGGCGGAGGANACCCCATCCTTTACCAACACTTGTTCN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NN
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Oncorhynchus keta

AAGGCTGTGCGTTTCTCCTTCACCATCATGTCCGTCTCTATTCAAGCTGAGGGAGAAGATGAGGCGAT
CACCATTTTCCGGGAGCCCAAGCCCAACTCAGAGATGTCCTGCAAGCCGCTATGCCTGATGTTTGTGG
ACGAGTCGGACCACGAGACTCTCACAGGCGTCCTGGGGCCTGTGGTGGCCGAGAGGAACGCTATGAAG
CACAGCCGTCTCATCCTGTCTGTGGGTGGCCTTTCTCGCTCCTTCCGCTTCCACTTCCGGGGCACGGG
CTATGATGAGAAGATGGTGCGAGAGATGGAGGGTTTGGAGGCCTCTGGCTCCACTTACATCTGCACGT
TGTGTGACTCCACTCGGGCAGAGGCCTCCCAAAACATGACTCTCCACTCTGTCACCCGCAGCCATGAC
GAGAACCTGGAGCGCTATGAACTTTGGAGGACCAACCCTCATTCTGAGTCAGCTGAAGAGCTGCGAGA
CCGAGTCAAAGGCGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGACGCCCTGCACTGTG
ATATCGGCAATGCCACTGAGTTCTACAAGATCTTCCAGGATGAGATAGGGGAGGTCTATCACAAG—--
—---GCAAACCCCAGCCGGGAGCAGCGTCGGAGCTGGCGGGCCGCCCTGGACAAGCAGCTGAGGAAGAA
GATGAAGCTGAAGCCTGTGATGAGGATGAATGGGAACTATGCACGGAAGCTGATGACCCGGGAGGCAG
TGGAGGCAGTGTGTGAGCTGGTGTGCTCAGAGGAGCGTCAGGAAGCCCTGCGGGAGCTGATGGGGCTC
TACATCCAGATGAAGCCTGTGTGGCGCAAGACTGTCAACACCAAGAGAGTCATCCAGTACTTTGCCAG
CATTGCAGCAGTTAGTGGCGTT-—=—-—- AAGAGGGATCCAAGCAAGGGCACCCTGGAAGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATGCCAAAACACTGAGAAATGACAACTCATCACGT
TTCGGCAAATTCATCCGTATTCACTTTGGGACCAGTGGGAAACTGTCCTCTGCCGACGTAGAGACTTA
CCTTCTTGAGAAGTCCCGTATCACCTTTCAGCTCAAAGCTGAGAGGAACTACCATATTTTCTTCCAGA
TATTGTCCAATCAAAAGCCAGAGCTCTTGGACTTGCTGTTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAAGTAACAGTAGCATCCATCAATGATTCTGAGGAACTGATGGCCACTGATAG
TGCCTTCGATGTGCTCGGCTTTACTGCAGAGGAAAAACAGGGGGTCTACAAGTTGACAGGTGCCATAA
TGCACTACGGCAACATGAGGTTCAAACAAAAGCAGCGGGAGGAGCAGGCAGAGCCTGACGGTACAGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGATCAACTCTGCAGATCTGATTAAAGGACTTTGTCATCC
CAGAGTCAAGGTTGGCAATGAGTATGTCACCAAAGGTCAAGGTGTAGATCAGGTCTACTATNNNNNNN
NNNNNNNNNNNCTGGAGAGGAACCTGCACCCGTCCAACTGCCTGGGCATGCTGCTGCTGTCCGACGCC
CACCAGTGTACGAAGCTGTCTGAGCTCTCCTGGAGCATGTGCCTCAGCAACTTTCCCACCATCTGCAA
GACAGAGGATTTCCTSCAGCTTCCCAAAGACATGGTGGTGCAGCTCCTGTCCCACGAGGAACTGGAGA
CAGAGGATGAGAGGCTGGTCTACGAGGCTGCCCTCAACTGGGTCAACTACGATTTGGAGAGGAGGCAC
TGCAACCTGCCTGARCTGCTGCAGACCGTCCGCCTGGCTCTRCTCCCTGCCATCTTCCTCATGGAGAA
CGTGTCCACAGAGGAGCTGATCAATGACCAGTTGAAGAGCAAGGAGCTGGTGGACGAGGCTATCCACT
GCAAGCTGAAGATCCTTCAGAACGATGGTGTGGTGAAMAGCCCCTGCGCCCGGCCCAGGAAGACCAGT
CACGCCCTGTTCCTGCTGGGAGGACAGACCTTTATGTGTGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCAGCCCGAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GTAATGTCTATGTGACTGGCGGGAGGGGCTCAGAGAACGGTGTGTCCAAAGACGTGTGGGTCTATGAC
ACCTTGCACGAGGAGTGGTCCAAGGCGGCGCCCATGCTCATCGCTCGCTTTGGCCACGGCTCGGCCGA
GCTGAAACACTGCCTGTACGTAGTTGGAGGACACACGGCCGGCACTGGCTGCCTCATAGTCGGCACCG
CCCTAAGCCTACTGATTCGGGCAGAACTAAGCCAGCCAGGCGCTCTTCTAGGAGATGACCAGATCTAT
AACGTAATCGTCACAGCCCATGCCTTCGTTATGATTTTCTTTATAGTCATACCAATTATAATCGGAGG
ATTTGGAAACTGATTAATCCCTCTAATAATCGGAGCCCCCGATATGGCATTCCCACGAATAAATAACA
TAAGCTTCTGACTCCTCCCCCCCTCGTTTCTCCTCCTCCTATCTTCATCTGGAGTTGAAGCCGGCGCT
GGTACCGGATGAACAGTTTATCCCCCTCTGGCCGGAAACCTTGCCCACGCGGGAGCCTCTGTTGACTT
AACCATCTTCTCCCTTCATTTAGCTGGAATTTCCTCAATTTTAGGAGCCATTAATTTTATCACAACCA
TTATTAATATGAAGCCCCCAGCCATCTCTCAGTACCAGACCCCACTTTTTGTTTGAGCTGTGCTAATC
ACTGCTGTACTTCTACTACTTTCCCTACCCGTCCTAGCAGCAGGCATTACTATGTTACTTACTGACCG
AAATTTAAACACCACTTTCTTTGACCCGGCAGGCGGGGGAGATCCGATTTTATACCAACACCTCTTTT
GGTTCTTCGGACACCCAGAGGTATATATTCTTATCCTCCCAGGCTTCGGTATAATTTCACATATCGTT
GCATACTACTCCGGCAAAAAAGAACCATTCGGGTATATAGGAATAGTTTGAGCTATAATAGCCATCGG
GTTACTGGGGTTTATCGTTTGAGCCCACCACATGTTCACTGTCGGAATAGACGTGGACACTCGTGCCT
AC
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Argentina striata

AAGGCTGTGCGCTTCTCCTTTACCATCATGTCTGTCTCGGTCCAGGCTGAAGGAGAGGAGGAGGTGGT
CACCATCTTCCGGGAGCCCAAGCCGAACTCTGAACTGTCCTGTAAGCCACTGTGCCTGATGCTTGTGG
ACGAGTCAGACCACGAGACACTCACGGCAGTCCTAGGCCCTGTGGTGGCCGAACGGAACGCTATGAAG
CACAGCCGGCTCATTCTGTCCCTGGGTGGGCTCCCTCGCTCCTTCCGCTTCCACTTCAGAGGAACGGG
TTATGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCTGGCTCCACCTACATTTGCACCT
TGTGTGACTCCACCAGGGCAGAGGCCTCCCACAACATGGTGCTCCACTCCATCACCCGCAGCCATGAT
GAGAACCTGGAGCGCTATGAGTTGTGGAGGACCAACCCCTTCTCCGAGTCCGCAGAAGAGCTGCGGGA
CCGGGTCAAAGGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGATGCCCTGCACTGCG
ACATCGGCAACGCCACTGAGTTTTACAAGATCTTCCAGGATGAGATCGGGGAGGTGTACCGCAGC—--
—-—-CCCAACCCCAGACGAGAGGAGCGGCGGATGTGGAGGGCTGCTCTGGACAAGCAGCTGAGGAAGAA
GATGAAGTTGAGGCCGGTGATGCGTATGAACGGGAACTACGCACGGCGGCTGATGACCGAGGAGGCAA
TAGAGGTAGTGTGTGAGCTAGTGCCGTCAGAGGAGAGGCGAGAGGGCCTAAGGGAGCTGATGGGGCTC
TACNNNNNNNNNNNNNNNNNNNNNNNNAAGACTGTCAACACCAAGAGAGTTATCCAATACTTTGCCAG
CATTGCGGCAGTTAGTGGTGCT—===-- AAGAGGGATCCAAGCAAGGGTACCCTAGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATGCCAAAACATTAAGAAATGATAATTCATCACGT
TTTGGCAAATTCATCCGTATTCATTTCGGACAAAGTGGCAAATTGTCCTCTGCTGACATAGAGACTTA
TCTGCTTGAGAAGTCACGTTGCACCTTTCAGCTGAAAGCGGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATGAAAAGCCAGAGCTGTTGGACATGCTGTTGATCACCAACAATCCATATGACTACGCC
TACATCTCCCAAGGAGAGGTGACAGTAGCATCCATCAATGATTCTGAGGAACTGATTGCCACTGACAG
TGCCTTTGATGTGCTGGGCTTTACTGCAGAAGAGAAAATGGGGGTCTACAAGTTGACAGGTGCCATCA
TGCACTATGGCAACATGAAGTTCAAGAACAAGCAGCGGGAGGAGCAGGCAGAGCCTGACGGTACAGAG
GCAGCTGACAAGTCAGCTTATCTAATGGGACTGAACTCAGCAGATCTTATTAAAGGACTGTGCCATCC
AAGAGTCAAGGTTGGCAATGAGTATGTCACCAAAGGTCAGAGTGTAGATCAAGTCTACTACTCTCTNN
NNNNNNNNNNNNNNNNNNNNAACCTGCATCCGTCCAACTGCCTGGGGATGCTGCTGCTGTCGGAYGCC
CACCCATGCACCAAGCTCTCCGAGCTCTCCTGGGGCATGTGCCTCAGYAACTTCCCTGCCATCTGCAA
GACGGAGGACTTCTTGCAGCTGCCCAAAGACATGGYGGTCCAGCTYCTGTCYCACGAGGAGCTGGAGA
CTGACGACGAGAGGCTGGTGTATGAGACYGCTCTCAACTGGGTTAACTATGACCTGGAGAGGAGGCAT
TGCCACCTGTCGGAGATGTTGAGGACGGTCCGCCTGGCCCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACSGAGGAGCTGATYAACGCCCAGGTCAAGAGCAAGGAGCTGGTGGACGAGGCCRTCCGCT
GCAAGCTGAAGATCCTGCAGAACGAMGGCGTGGTCAACAGCCCCTTCGCCCGGCCCAGGAAGACCAGC
CACGCCCTCTTCCTGTTGGGCGGCTCGACTTTCATGTGTGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCTGACATCCCGAGCCCCAGGAAGGAGTTCAGCGCCTGTGCCATCGGAT
GTAAGGTCTACGTCACTGGGGGAAGGGGCTCTGAGAACGGCGTGTCCAAAGATGTGTGGGTCTATGAC
ACCTYCCAGGAGGAGTGGTCCAAGGCAGCACCCATGATCATCGCCCGGTTTGGTCACTGCTCAGCAGA
GCTGAAACACTGCCTCTACGTGGTGGGGGGTCACACAGCTGCCACAGGCTGTCTGATGGTCGGCACAG
CTTTAAGCCTCCTAATCCGGGCCGAGCTCAGCCAGCCCGGGGCCCTCTTAGGGGATGACCAGATTTAC
AATGTTATTGTGACAGCACATGCCTTCGTCATAATCTTCTTTATAGTAATGCCAATCATAATCGGTGG
CTTTGGAAACTGATTAATCCCCTTAATAATCGGAGCCCCCGATATAGCATTCCCCCGAATGAATAATA
TAAGCTTCTGGCTCCTCCCTCCCTCCTTCCTCCTCCTCTTAGCTTCCTCTGGGGTTGAAGCTGGGGCT
GGAACAGGTTGAACAGTATACCCTCCCTTGGCAGGAAACCTTGCCCATGCAGGGGCTTCCGTTGATCT
AACTATCTTTTCCCTTCACCTTGCTGGCATCTCCTCAATCCTTGGAGCAATTAACTTCATTACAACCA
TCATTAATATGAAGCCCCCCGCCATCTCCCAATACCAAACCCCCCTGTTTGTCTGGGCAGTTTTAATT
ACAGCAGTTCTCCTCCTCCTTTCACTCCCTGTCCTGGCCGCAGGTATTACTATGCTACTCACGGATCG
GAATTTAAACACCACCTTCTTTGACCCCGCCGGAGGGGGAGACCCAATCTTATACCAACACTTGTTCT
GATTCTTCGGCCACCCTGAAGTTTATATTCTCATTCTGCCGGGCTTCGGCATAATCTCCCATATTGTT
GCTTACTACTCAGGAAAAAAAGAACCTTTTGGTTATATAGGAATAGTCTGAGCAATAATAGCTATTGG
ACTTCTAGGCTTTATCGTCTGAGCTCACCACATATTTACGGTGGGAATAGATGTAGACACTCGAGCCT
AC
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Nansenia longicauda

AAAGCCGTGCGCTTCTCCATCACCATCATGTCTGTCTCTGTCCAGGCTGAAGGAGAGGAGGAGGCGGT
CACCGTCTTCCGGGAGCCCAAGCCCAACTCCGAACTGACCTGTAAGCCGCTGTGCTTGATGCTCGTGG
ACGAGTCGGACCACGAGACGCTCACGGCGGTCCTGGGGCCTTTGGTGGCCGAGCGGAACGCCATGAAG
CACAGCCGGCTCATCCTGTCCCTGGGCGGGCTCCCTCGCTCCATCCGCTTCCACTTCAGAGGGACGGG
TTACGACGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCCGGCTCCACCTATATCTGCACCT
TGTGTGACTCCACCAGGGCAGAGGCCTCCCACAACATGGTGCTCCACTCCATCACCCGCAGCCACGAC
GAGAACCTGGAGCGCTACGAGTTGTGGAGGACCAACCCCTTCTCTGAGTCCGCAGAGAAACTGCGAGA
CCGGGTCAAAGGCGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGACGCCCTGCACTGCG
ACATTGGCAATGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGTACCGCTGC---
—--CCCAACCCCAGACGAGAGGAGCGTCGGGGCTGGAGAGCCACGTTGGACAAGCAGCTGAGGAAGAA
GATGAAGCTGAGGCCAGTGATGCGAATGAACGGGAACTATGCGCGGCGTCTGATGACCCGGGAGGCGA
TAGAGGTGGTGTGTGAGCTGGTGCCATCAGAGGAGAGGCGAGAGGCCCTGAGGGAGCTGATGGGGCTC
TACCTCCAGATGAAGCCGGTGTGGCGGAAGACTGTCAACACCAAGAGAGTTATCCAATATTTTGCCAG
CATTGCGGCAGCTGCTGGGCTT—===-- AAGAGGGATCCAAGCAAGGGTACCCTAGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATGCCAAAACATTGAGAAATGATAATTCATCACGT
TTTGGCAAATTCATTCGTATTCATTTCGGACAAAGTGGCAAATTGTCCTCTGCTGACATAGAGACGTA
TCTGCTTGAGAAGTCACGTTGCACCTTTCAGCTGAAATCGGAGAGAAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTGTTGATCACCAACAATCCATATGACTACGCC
TACATCTCCCAAGGAGAGGTGACAGTAGCATCCATCAATGATTCTGAGGAGTTGATTGCCACTGACAG
TGCTTTTGATGTGCTGGGCTTTACTGCAGAGGAGAAAATGGCGGTCTACAAATTGACAGGTGCCATAA
TGCACTATGGCAACATGAAGTTCAAGAACAAGCAACGGGAGGAGCAGGCAGAGCCTGATGGTACAGAG
GCTGCTGACAAGTCAGCTTATCTAATGGGACTGAACTCTGCAGATCTTATTAAAGGATTGTGCCATCC
GAGAGTCAAGGTTGGCAATGAGTATGTCACCAAAGGTCAGAGTGTCGATCAAGTCTACTATTCTCTTG
GTGCACTGGCTNNNNNNNNNNNNCTGCATCCGTCCACTGTCCTGGGCATGCTGCTGTTGTCAGATGCC
CACCCGTGCACCAAGCTCTCTGAGCTCTCTTGGGGCATGTGTCTCAGCAACTTCCCTGCAATCTGCAA
GACAGAGGACTTCCTGCAACTGCCCAAGGACATGGTGGTTCAGCTCCTATCCCACGAGGAGCTGGAGA
CTGAGGACGAGAGGCTGGTGTACGAGGCTGCACTCAACTGGGTCAACTACGACCTGGAGAGGAGGCAT
TGCCACCTGCCAGAGATGCTGAGGACCGTCCGCCTGGCTCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACTGAGGAGCTGATCAACGCCCAGGTCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGACGGCGTGGTCAACAGCCTGTGCGCCCGGCCCAGGAAGACCAGC
CATGCCCTCTTCCTGCTAGGCGGCCAGACCTTCATGTGTGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAAGCAGACATCCCCAGCCCCAGGAAGGAATTCAGCGCCTGTGCCATCGGAT
GTAAGGTCTATGTCACAGGGGGGAGAGGCTCGGAGAACGGGGTGTCCAAAGATGTGTGGGTCTACGAC
ACCTTCCAGGAGGAGTGGTCCAAGGCGGCACCCATGATCATCGCCCGGTTCGGTCACGGCTCAGCAGA
GCTGAAACACTGCCTCTACGTGGTGGGCGGGCACACAGCCGCCACAGGCTGTCTGATGGTTGGGACGG
CCTTAAGCCTTTTAATCCGGGCCGAGCTAAGCCAACCGGGAGCCCTCCTGGGGGACGACCAAATCTAT
AATGTTATCGTAACAGCACATGCTTTCGTTATAATCTTTTTTATAGTGATGCCAATCATGATCGGCGG
CTTTGGAAACTGATTAATTCCCCTAATGATCGGGGCCCCTGACATAGCCTTTCCCCGAATAAATAATA
TGAGCTTCTGACTTCTACCCCCCTCTTTCCTTCTTCTCCTAGCTTCTTCTGGGGTTGAAGCCGGAGCC
GGGACAGGTTGAACAGTATACCCCCCTCTAGCAGGAAACCTTGCCCACGCAGGGGCCTCCGTAGACCT
GACCATCTTCTCCCTCCACCTCGCCGGTATCTCTTCGATCCTCGGGGCCATTAACTTCATTACAACAA
TTATCAACATGAAACCCCCAGCCATCTCCCAGTACCAGACTCCCCTATTCGTCTGAGCAGTACTCATT
ACAGCAGTTCTTCTGCTCCTTTCTCTCCCCGTACTAGCTGCAGGTATTACCATGCTATTAACAGACCG
AAACTTAAACACCACTTTCTTTGACCCCGCAGGGGGAGGGGACCCCATCCTCTACCAACATCTGTTCT
GGTTCTTTGGTCACCCTGAAGTCTATATTTTAATCCTCCCCGGCTTCGGTATAATCTCCCACATTGTT
GCTTACTACTCCGGTAAAAAAGAACCTTTCGGCTACATAGGCATGGTTTGAGCAATGATGGCTATCGG
GCTCCTAGGCTTTATTGTCTGAGCCCACCATATGTTCACCGTCGGAATGGACGTAGACACTCGTGCCT
AC
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Bathylagus longirostris

AAGGCGGTGCGCTTCTCCATCACCGTCATGTCCGTCTCCGTCCAGGCCGAAGGAGAGGAGGAGGCGGT
CACCATCTTCCGGGAGTCCAAGCCCAACTCTGAGCTGACCTGTAAGCCGCTGTGCTTGATGCTTGTGG
ATGAGTCGGACCACGAGACACTCACGGCAGTCCTGGGGCCCCTGGTGGCCGAGCGCAACGCCATGAAG
CACAGCCGGCTCATCCTGTCCCTGGGCGGCCTCCCGCGCTCCATCCGCTTCCTCTTCAGAGGAACGGG
TTATGACGAGAAGATGGTGCGTGAGATGGAGGGTCTGGAGGCCTCTGGCTCCACCTATATCTGCACCT
TGTGCGACTCCACCAGGGCAGAGGCCTCCCACAACATGGTGCTCCACTCCATCACGCGCAGCCACGAC
GAAAACCTGGAGCGCTACGAGCTGTGGAGGACCAACCCCTTCTCGGAGTCCGCGGAGGAGCTGCGAGA
CCGGGTCAAAGGTGTCTCCGCCAAGCCCTTCATGGAGACCCAGCCCACGCTGGACGCCCTGCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGATGAGATCGGGGAGGTGTACCGCAGG---
—--CCCAACCCCAGCCGGGAGGAGCGGCGGAGTTGGAGGGCCACCCTGGACAAGCAGCTGAGGAGGCA
GATGAAGCTGAGGCCGGTGATGCGGATGAACGGGAACTACGCCCGGCGGCTGATGACGCGGGAGGCGG
TGGAGGCGGTGTGTGAGCTGGTGCCGTCGGAGGAGAGGCGAGATGCCCTGAGGGAGCTGATGGGCCTC
TACCTCCAGATGAAGCCCGTGTGGCGCAAGACTGTCANCACCAAGAGAGATATCCAGTATTTTGCCAG
CATTGCGGCAGCTGGAGGGGCT—===-- AAGAGGGATGCAAGCAAGGGCACCCTAGAGGATCAAATCA
TCCAGGCTAACCCTGCACTCGAGGCTTTTGGTAACGCCAAAACAGTGAGGAATGATAATTCATCACGT
TTTGGCAAATTCATCCGTATTCATTTTGGACAAAGCGGCAAATTGTCCTCTGCTGACATAGAGACTTA
TCTGCTTGAGAAGTCACGTGTTACCTTTCAGCTGAAATCAGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACCTGCTGTTGATCACCAACAATCCTTATGACTATGCC
TACATCTCCCAAGGAGAGGTGACAGTAGCATCCATCAATGATTCTGAGGAGCTGATGGCCACTGACAG
TGCTTTTGATGTGCTGGGCTTTACTGCAGAGGAGAAAATGTCAGTCTACAAACTGACAGGTGCCATAA
TGCACTATGGCAACATGAAGTTCAAGAACAAGCAGCGGGAGGAGCAGGCAGAGCCTGACGGTACAGAG
GCTGCTGACAAGTCAGCTTATCTAATGGGACTGAACTCTGCTGATCTTACTANNNGACTATGCCATCC
CAGAGTCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNGAGCGAAACCTGCACCCGTCCAACTGCCTGGGCATGCTGCTGCTGTCGGATGCC
CACACCTGCACCAAGCTCTCGGAGCTCTCCTGGGGCATGTGCCTCAGCAACTTCCCCGCCATCTGCAA
GACGGAGGACTTCCTGCAGCTGCCCAAGGACATGGTGGTGCAGCTCCTGTCCCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTGTACGAGGCCGCGCTCAGCTGGGTCAACTACGACCTGGAGAGGAGGCAC
TGCCAACTGCCCGAGATGCTGAGGACGGTCCGCCTGGCCCTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTGTCGACGGAGGAGCTGATCAACGCGCAGGTCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGACGGCGTGGTGAACAGCCTGTGCGCCCGGCCCAGGAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGGCAGACCTTCATGTGTGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGGGGGAGAGGCTCGGAGAACGGCGTGTCCAAAGACGTGTGGGTCTACGAC
ACCATCCAGGAGGAGTGGTCCAAGGCGGCGCCCATGCTCATCGCCCGCTTCGGCCACGGCTCGGCAGA
GCTGAAGCACTGCCTCTACGTGGTGGGCGGGCACACGGCTGCCACGGGCNNNNNNATAGTGGGCACAG
CCTTAAGCCTCTTAATCCGGGCGGAACTTAGCCAACCGGGAGCCCTTCTAGGTGACGACCAGATCTAC
AATGTAATTGTAACAGCACATGCATTCGTAATAATCTTCTTTATAGTCATGCCAATCATGATTGGCGG
CTTCGGAAACTGATTAATCCCTCTTATGATCGGGGCCCCTGACATAGCCTTCCCACGAATAAACAACA
TAAGCTTCTGACTCCTTCCCCCTTCCTTCCTTCTCCTTCTGGCCTCCTCTGGTGTTGAAGCGGGAGCA
GGGACAGGATGAACTGTCTACCCACCCCTAGCAGGCAACCTCGCTCACGCAGGGGCCTCTGTAGACTT
AACTATCTTCTCCCTCCACCTCGCCGGAATCTCCTCAATTCTAGGGGCAATCAACTTCATCACAACAA
TTATCAACATAAAACCCCCGGCCATCTCCCAGTATCAGACCCCTCTMTTCGTCTGAGCTGTCCTAATC
ACAGCCGTCCTTCTCCTTCTCTCCCTTCCCGTCTTAGCCGCAGGAATTACTATACTTCTTACAGACCG
CAACCTGAATACCACCTTCTTCGACCCTGCCGGAGGGGGTGACCCCATCCTCTACCAACACCTATTCT
GGTTCTTCGGCCACCCTGAGGTCTATATCTTGATCCTCCCTGGCTTCGGCATGATTTCCCATATTGTT
GCCTACTATTCCGGCAAAAAAGAACCCTTCGGCTACATAGGCATGGTCTGAGCAATGATGGCCATTGG
TCTTCTGGGCTTCATTGTCTGAGCCCACCACATATTTACTGTCGGCATGGACGTGGACACTCGTGCCT
AC
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Mallotus villosus

AAGGCCGTCCGCTTCTCCTTCACCGTCATGTCCGTCTCCGTCCTGGCCGAGGGGGAGGAGGAAGCGGT
CACCGTCTTCAGAGAGCCCAAGCCCAATTCCGAGATGTCCTGCAAACCTCTCTGTCTGATGTTTGTGG
ACGAGTCGGACCACGAGACCCTGACGGCCATCTTGGGGCCTGTGGTGGCCGAGAGGAAGGCCATGAAG
AACAGCCGCCTCATCCTKCCCATGGGCGGCCTCCCTCGCTCCTTCCGCTTCCACTTCAGGGGCACAGG
CTATGACGAAAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCTTCAGGCTCCACCTACGTCTGCACCC
TCTGCGACGCCACCAGAGCTGAGGCCTCCCGAAACATGGTGCTGCACTCAGTCACCCGCAGCCACGAC
GAGAACCTGGACCGTTACGAGTTGTGGAGGACCAACCCGTACGGCGAATCGGCGGACGAGCTGCGAGA
CCGGGTGAAAGGGGTCTCCGCCAAGCCCTTCATGGAGACCCAGCCCACAATGGACGCGCTGCACTGTG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCATTGCAGG---
—--CCCAACCCGAGCAGGGAGGAGCGTCGGAGCTGGAGGGCGGCTCTGGACAAGCAGCTCAGGAAGAA
GATGAAGCTGAAGCCCGTGATGAGGATGAACGGCAACTTCGCCCGGCGACTGATGACGGCGGAGGCGG
TGGAGGCRGTGTGCGAGCTGGTGCCGTCGCAGCAGCGGAGCGAAGCCCTCAGGGAGCTGATGAACCTC
TACATCCAGATGAAGNNNNNNNNNNNNNNNACTGTCAACACCAAGAGAGTTATTCAGTACTTGGCCAG
CATTGCAGCAGTTCCCGGAGCC—===-- AAGAGAGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCTTGGAGGCTTTTGGTAATGCCAAAACATTGAGGAATGACAACTCGTCACGC
TTTGGAAAATTCATCAGGATTCACTTCGGAACCAATGGCAAGCTGTCCTCAGCTGACATAGAGACTTA
TCTTCTGGAAAAGTCACGTGTCACCTTCCAACTCAAGTCAGAAAGGAATTACCATATCTTCTTTCAGA
TCTTGTCTGAAAAAAAGCCAGAGCTGTTGGACATGCTTCTGATCACCAACAACCCATATGACTACTCG
TACATCTCCCAAGGAGAGGTAACAGTAGCATCTATCAATGATGCTGATGAGTTGATGGCCACCGACAG
TGCCTTTGATATCCTTGGCTTTACTCAAGAGGAGAAAAACGGGGTCTACAAGTTGACTGGAGCTATCA
TGCATTTTGGCAACATGAAGTTCAAGCAGAAGCAGCGTGAGGAGCAGGCAGAGGCTGATGGCACTGAG
GCGGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTTGTGAAAGGACTCTGCCATCC
CAGGGTCAAGGTTGGCAATGAGTATGTCACCAAAGGGCAGGGCGTAGATCAAGTCTACTACTCTCTTG

CTTTAAGCCTCCTTATCCGAGCCGAGCTGAGCCAACCTGGCGCTCTTCTGGGGGACGACCAGATTTAT
AATGTTATCGTCACCGCACACGCTTTTGTTATAATCTTTTTTATAGTAATACCCATCAWGATCGGAGG
GTTCGGCAACTGGCTAATTCCTCTTATGATCGGGGCCCCGGACATGGCGTTCCCACGCATAAATAACA
TGAGTTTCTGACTTTTACCTCCCTCTTTCCTTCTCCTCTTAGCCTCCTCCGGGGTAGAAGCAGGAGCC
GGTACCGGCTGAACAGTTTACCCGCCACTTGCTGGCAATCTCGCTCACGCGGGAGCTTCCGTAGATTT
AACCATCTTTTCCCTCCACCTTGCGGGTATCTCCTCTATTCTAGGGGCCATTAATTTTATTACAACTA
TTATTAACATGAAACCTCCTGCTATTTCTCAGTACCAAACTCCTTTATTTGTTTGAGCTGTGCTAATT
ACAGCCGTTCTTCTTCTACTGTCCCTTCCTGTCTTAGCCGCTGGAATTACAATGCTTCTGACAGACCG
AAATCTAAACACCACTTTCTTTGACCCTGCTGGGGGAGGAGATCCTATTCTATATCAGCATTTATTYT
GATTCTTCGGGCACCCCGAAGTCTACATCCTGATTCTCCCCGGATTTGGGATAATCTCACATATTGTA
GCCTACTACTCCGGTAAAAAAGAACCATTCGGGTACATGGGCATGGTYTGAGCTATGATGGMTATTGG
CCTTCTCGGATTTATTGTTTGAGCCCATCATATGTTTACAGTAGGCATGGACGTTGACACTCGAGCTT
AC
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Galaxias maculatus

AAGGCTGTCCGTTTCTCATTCACAGTCATGTCTGTCTCCATCCAGGCTGAAGGGCAGGAGGAAACTGT
CACCATATTCAGGGAGCCAAAACCCAACTCTGAGCTGTCCTGCAAACCCCTCTGTTTGATGTTTGTGG
ATGAGTCTGACCACGAGACTCTGACGGCCATCCTGGGGCCTGTGGTGGCTGAGAGGAATGCCATGAAA
AATAGTCGCCTCATCCTGTCCCTGGGTGGTCTTCCTCGGTTCTTCCGCTTCCATTTCAGGGGCACAGG
CTACGATGAGAAGATGGTACGTGAGATGGAGGGCATGGAGGCCTCGGGCTCCACTTATGTCTGCACAC
TGTGTGACTCCACCAGAGCTGAGGCCTCCAAGAACATGGTGCTCCACTCCATAACACGATGCCATGAT
GAGAACCTGGACCGTTATGAGACCTGGAGAACCAACCCCTACTCCGAGTCTGCAGAGGAGCTGAGAGA
CCGGGTCAAAGGTGTCTCTGCCAAGCCCTTCATGGAGACCCAGCCCACTCTGGACGCTCTGCACTGCG
ACATCGGGAACGCTACAGAGTTTTACAAGATCTTCCAGGATGAGATCGGGGAGGTGCACTGCAAA-—-—
—---CCCGATCCCAGCAAGGAGGAGCGGCGGAGCTGGAGGGCAGCTCTGGATAAGCTATTGAGGAAGAA
AATGAAGCTTAAGCCTGTGATGAGGATGAACGGGAACTATGGCCGGCGGCTGATGACCATGGAGGCGG
TGGAGGTGGTGTGTGAGCTGGTGCCATCAGAGGAGCGTAGGGAGGCCCTCCGGGAGCTGATGGGTCTC
TACCTCCAGATGAAGNNNNNNNNNNNNNNNNNNNNNNNNACCAGGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTCCCGGAGCA-———-- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATGCCAAAACGGCGAGAAATGACAACTCGTCACGC
TTTGRCAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGCTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGGCAGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTCTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTATCATCCATCAATGATTCTGAGGAATTGATCGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGGGTCTACAAGTTGACAGGTGCAATCA
TGCATTACGGTAACATGAAGTTCAAGCAAAAGCAGCGCGAGGAGCAGGCAGAGCCTGACGGCACCGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTGTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCCTTG

CTCTAAGCCTGTTAATTCGGGCAGAGCTAAGCCAGCCAGGTGCTCTTTTAGGTGACGACCAGATTTAT
AATGTAATCGTCACAGCACACGCCTTCGTAATAATTTTCTTTATAGTAATACCTATCATGATTGGAGG
CTTTGGAAACTGGCTAATTCCACTTATGATTGGGGCTCCGGATATAGCATTTCCCCGTATGAACAACA
TAAGCTTTTGGCTACTCCCCCCCTCTTTTCTTCTTCTTTTAGCTTCCTCTGGCGTTGAAGCCGGGGCT
GGTACGGGCTGAACTGTTTACCCCCCTTTAGCAGGTAATCTTGCTCATGCTGGAGCTTCCGTAGACCT
GACTATCTTTTCCCTACACTTAGCAGGGATCTCTTCAATCTTAGGTGCAATTAACTTCATTACCACAA
TTATTAACATGAAACCACCTGCTATCTCCCAATATCAGACCCCTTTATTTGTATGGGCAGTCTTAATT
ACTGCCGTCCTTCTTCTTCTTTCTTTACCCGTTCTTGCTGCGGGAATTACGATACTATTGACGGACCG
GAACCTAAATACGACTTTCTTCGACCCTGCCGGTGGGGGAGATCCTATTCTGTACCAGCATTTGTTTT
GGTTCTTTGGCCACCCCGAAGTTTACATTCTTATTCTTCCGGGATTCGGAATAATCTCTCATATCGTT
GCATACTACTCTGGAAAGAAAGAACCTTTTGGTTATATGGGAATAGTATGAGCTATGATAGCGATTGG
TCTTCTAGGGTTTATCGTCTGGGCCCACCATATGTTTACTGTGGGAATAGATGTAGACACCCGAGCAT
AC
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Thaleichthys pacificus

AAGGCCGTCCGCTTCTCCATCACCGTCATGTCCGTCTCCGTCCTGGCCGAGGGGGAGGAGGAAGCGGT
CACCGTCTTCAGAGAGCAGAAGCCCAACTCGGAGATGTCCTGCAAACCTCTCTGCCTGATGTTTGTGG
ACGAGTCGGACCACGAGACCCTGACGGCCATCTTGGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAG
AACAGCCGCCTCATMCTGGCCATGGGCGGCCTCCCTCGCTCCTTCCGCTTCCACTTCAGGGGCACAGG
CTATGACGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCTTCAGGCTCCACCTACGTCTGCACCC
TCTGCGACGCCACCAGAGCTGAGGCCTCCAAAAACATGGTGCTCCACTCAGTCACCCGCAGCCACGAC
GAGAACCTGGACCGCTACGAGCTGTGGAGGACCAACCCCTACTCTGAATCGGCGGACGAGCTGCGAGA
CCGGGTGAAAGGGGTCTCCGCCAAGCCCTTCATGGAGACCCAGCCCACACTGGACGCRCTGCACTGTG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCATTGCAGG---
—--CCCAACCCGAGCAGGGAGGAGCGTCGGAGCTGGAGGGCGGCTCTGGACAAGCAGCTCAGGAAGAA
GATGAAGCTGAAGCCCGTGATGAGGATGAACGGAAACTTTGCCCGGCGACTGATGACGGCGGAGGCGG
TGGAGGTGGTGTGCGAGCTGGTGCCGTCGCAGCAGCGGAGCGAAGCCCTCAGGGAGCTGATGAACCTC
TACATCCAGATGAAGCCCGTGTGGCGCAAGACTGTCAACACCAAGAGAGTTATTCAGTACTTGGCCAG
CATTGCAGCAGTTCCTGGAGCC—===-- AAGAGAGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCTTGGAGGCTTTTGGTAATGCCAAAACTTTAAGGAATGACAACTCGTCACGC
TTCGGAAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGCTGTCCTCAGCTGACATAGAGACTTA
TCTTCTGGAAAAGTCACGTGTCACCTTCCAACTCAAGTCAGAAAGGAATTACCATATCTTCTTTCAGA
TCTTGTCCAATAAAAAGCCAGAGCTGTTGGACATGCTTCTGATTACCAACAACCCATATGACTACTCG
TACATCTCCCAAGGAGAGGTAACAGTAGCATCTATCAATGATGCTGATGAATTGATGGCCACTGACAG
TGCCTTTGATATCCTTGGCTTTACTCAAGAGGAGAAAATGGGGGTCTACAAGTTGACAGGAGCTATCA
TGCATTTTGGCAACATGAAGTTCAAGCAAAAGCAGCGTGAGGAGCAGGCAGAGCCTGACGGCACTGAG
GCGGCTGACAAGTCAGCTTACCTCATGGGGCTGAACTCTGCAGATCTTGTGAAAGGACTCTGCCATCC
CAGGGTCAAGGTTGGCAATGAGTATGTCACCAAAGGGCAGGGTGTAGATCAAGTCTACTATTCTCTTG
GTGCANNNNNNNNNNNNNNNAACCTGCACCCGTCCAACTGCCTGGGCATGCTGCTGCTGTCCGACGCC
CACCAGTGCACCAAGCTGTCGGAGCTGTCCTGGGGCATGTGCCTGAGCAACTTCCCGGCCATCTGTAA
GACGGAGGACTTCCTCCAGCTCCCCAAGGACATGGTGATTCAGCTGCTGTCCCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTGTACGAGGCGGCCCTCAACTGGGTGAACTACGACCTGGAGAGACGCCAC
TGCGGCCTGCCGGAGCTGCTGCGCACCGTCCGCCTGGCGCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACGGAGGAGCTGATCAACGCCCAGGTGAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGACGGCGTGGTCAACAGCCCCTGCGCCCGCCCCCGCAAGACAAGC
CACGCCCTGTTCCTGTTGGGCGGACAGACCTTCATGTGCGACAAGCTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGTGCCTGTGCCATCGGCT
GCAAGGTCTACGTCACAGGGGGGCGGGGCTCGGAGAAYGGCGTGTCCAAAGATGTGTGGGTGTACGAC
ACCGTGCAGGAGGAGTGGTCCAAGGCGGCGCCGATGCTCATCGCCCGGTTCGGCCACGGCTCAGCTGA
GCTGAAACACTGCCTCTACGTGGTGGGAGGGCATACCGCGGCCACGGGCTGCCTGATAGTAGGGACGG
CTTTAAGCCTCCTTATCCGAGCCGAGCTAAGCCAACCTGGTGCCCTTCTAGGGGATGACCAGATTTAT
AATGTTATCGTCACTGCGCACGCTTTTGTTATAATCTTTTTTATAGTTATACCAATCATGATTGGAGG
GTTTGGTAACTGGCTCATCCCCCTTATGATCGGAGCCCCCGATATGGCCTTTCCCCGCATAAATAATA
TAAGTTTCTGACTTTTACCTCCCTCCTTCCTTCTCCTTTTAGCTTCTTCTGGTGTTGAAGCGGGAGCC
GGGACTGGCTGAACAGTTTATCCGCCGCTTGCTGGCAATCTGGCCCATGCCGGAGCTTCCGTTGATCT
AACAATTTTCTCCCTTCACCTTGCGGGGATCTCCTCTATTCTAGGGGCCATCAATTTTATTACAACCA
TCATTAATATGAAGCCCCCTGCCATTTCCCAGTACCAGACCCCCTTATTCGTCTGAGCCGTCCTGATT
ACGGCCGTTCTTCTCCTCCTTTCCCTCCCAGTTTTAGCTGCTGGAATTACTATGCTTCTAACAGACCG
AAATCTTAACACCACTTTCTTTGACCCTGCCGGGGGAGGGGACCCCATTCTATATCAACATTTATTCT
GGTTCTTCGGGCACCCAGAAGTTTACATTCTAATTCTCCCCGGGTTTGGAATGATTTCACACATTGTT
GCCTACTACTCAGGTAAAAAAGAACCCTTCGGGTATATAGGCATGGTCTGAGCTATGATGGCTATTGG
CCTCCTCGGCTTCATTGTCTGAGCTCATCAWATGTTTACCGTAGGGATGGACGTTGACACCCGAGCAT
AC
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Ijimaia antillarum

AAGGCGGTCCGCTTCTCCTTCGCCATTATGTCAGTCTCTGTCCGGGTCGAAGGAACGGAAGAGGCGGT
CACCGTCTTCAGGGAGCCGAAGCCCAACTCTGAATTGTCCTGTAAACCCCTCTGTTTGATGTTTGTGG
ATGAGTCTGACCATGAGACCCTGACGGCCATTCTGGGGCCTTTGGTGGCCGAGCGGAATGCGATGAAG
CAGAGCCGCCTGATCCTGTCATTGGGCGGCCTCCCGCGCTCTTTCTCCTTTGAGTTCCGAGGCACGGG
CTACGACGAGAAGATGGTGCGAGAGTTGGAGGGTATGGAGGCCTCTGGTTCCACCTACGTCTGCACCC
TGTGCGACTCAACCCGAGCGGAGGCCTCTCGAAACATGGTGCTCCACTCCATCACCCGGAACCACGGC
GAGAACCTGGAGCGGTACGAGATGTGGAGGAGCAACCCTTTCTCGGAGTCGGCCGAGGAGCTGCGGGA
GCGGGTCAAGGGCATCTCTGCCAAACCCTTCCTGGAGACCCAGCCCACTTTGGATGCATTGCACTGCG
ACATTGGCAACGCCACCGAGTTTTACAAGATCTTCCAGGATGAAATCGGGGAGGTGTTCCGGGGG---
—---ACCAACCCCAGCAGAGAAGAGCGGAGGAGCTGGAGGACGGCGCTGGACAAGCAACTGAGGAAGAG
GATGAAGCTGAAGCCTGTGATGAGGATGAATGGTAACTACGCCCGCCGGCTGATGACCCATGACACTG
TGGAAGTGGTGTGCGAGCTGGTGCCCTCGGAGGAGCGGCGGGAGGCGCTGAGGGAGTTGATGGGCCTC
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACCAAGAGGGTCATCCAGTACTTTGCCAG
CATTGCTGCAGTCGGTGGTGGAGGT---AAGAAAGATTCAAGCGAAGGGACACTGGAGGATCAAATCA
TTCAGGCAAACCCTGCACTGGAGGCTTTTGGTAATGCCAAAACAGTGAGGAATGATAACTCATCCCGC
TTTGGGAAATTCATCCGAATTCACTTTGGAACCAGTGGCAAATTGTCCTCTGCCGACATTGAGACTTA
TCTCCTGGAGAAGTCACGTGTTACCTTTCAGCTCAAGGCTGAGAGGAACTATCACATCTTCTTCCAGA
TCCTGTCCAATCAAAAGCCAGAGCTGTTGGACATGATGTTGGTCACCAACAACCCATATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTATCATCCATCAATGATGCAGAGGAGCTGATTGCCACTGACAG
TGCCTTTGATGTCCTCGGCTTCACCCAGGAGGAGAAGCTGGGAGTTTACAAGTTGACAGGTGCGATCA
TGCACTATGGCAACATGAAGTTCAAGCAAAAGCAGCGTGAAGAGCAGGCTGAGTCTGATGGCACAGAG
GCTGCTGATAAGTCAGCTTATCTAATGGGGCTGAATTCTGCCGACCTCATTAAAGGGCTTTGCCATCC
CAGAGTCAAAGTAGGAAATGAGTACGTCACCAAAGGCCAAGGTGTAGATCAGGTCTACTACTCTGTTG

CCCTAAGCTTACTAATTCGAGCTGAACTAAATCAACCCGGCGCTCTTCTGGGAGACGACCAGATTTAC
AATGTAATTGTTACAGCACATGCCTTTGTAATAATTTTCTTTATAGTTATACCCATCATAATTGGGGG
CTTTGGTAACTGACTAATCCCACTAATAATTGGCGCCCCTGACATAGCGTTTCCTCGAATAAACAACA
TAAGCTTTTGGCTTTTACCCCCCTCATTTCTATTACTACTAGCTTCTTCTGGGGTTGAAGCAGGAGCT
GGAACGGGATGAACTGTTTACCCTCCCTTAGCTGGTAACCTAGCCCATGCTGGTGCCTCCGTAGATCT
AACAATCTTCTCACTCCACTTAGCAGGTGTTTCATCTATCTTAGGAGCCATCAATTTTATTACCACTA
TTATTAATATAAAACCCCCAGCTATCTCACAGTATCAAACTCCTCTGTTTGTTTGATCCGTACTTATT
ACAGCTGTTCTACTTCTTCTCTCTCTCCCCGTGCTTGCTGCCGGCATTACAATATTACTTACAGATCG
AAACTTAAACACAACATTCTTTGATCCTGCAGGAGGAGGGGATCCTATCTTATACCAACACTTATTCT
GGTTCTTTGGCCACCCTGAGGTTTATATTTTAATTCTCCCCGGATTTGGTATAATCTCACACATCGTA
GCCTACTACTCTGGGAAAAAAGAGCCTTTCGGGTATATAGGCATGGTCTGGGCCATAATGGCCATCGG
CCTCCTCGGATTTATCGTGTGAGCTCACCACATATTCACAGTAGGAATAGACGTAGACACACGAGCTT
AC
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Synodus foetens

AAGGCTGTGCGCTTTTCCTTTACCATCATGTCAATTTTTATCAAAGCAGATGGAGAGGAGGAAGCAGT
TGTCATCTTCAGTGAACCAAAACCCAACTCTGAATTGTCATGTAAGCCATTATTTCTGATGTTTGTGG
ATGAGTCTGACCACGAGACACTCACAGCTGCTCTGGGGCCTCTGATAGAAGAGAGAAATGCCATGAAG
GAGAGCCAACTCATTCTCTCGATGGGTGGTCTCCCCCGGTCTTTCAGCTTTCATTTCAGAGGCACCGG
ATATGATGAGAAGATGGTGCGAGAGATGGAAGGCCTGGAGGCCTCAGGCTCCACCTATGTCTGCACTC
TTTGTGATTCCACCCGTGCTGAGGCCTCTCAAAACATGGTGCTCCACTCTGTCACACGCAACCACACT
GAGAATCTTGAGCGCTATGAGTTATGGAGGACCAACCCCTTCAGTGAGTCAGCAGCAGAGCTACGAAA
CCGGGTCAAAGGGGTCTCTGCAAAGCCCTTTATGGAGACCCAGCCGACTCTGGATGCCCTACACTGTG
ACATTGGAAATGCCACAGAATTCTACAAAATCTTCCAGGATGAGATTGGGGAAGTGTTCCAGAGG—--
—---AACAATCCTAGCCGGGAGGAACGGCGCAGCTGGAGGGCAGCCCTCGATAAGCAGCTGAGGAAGAA
GTTAAAGCTGAAACCAGTGATGCGGATGAATGGTAACTAYGCCCGGAGGCTGATGACCCAGGAAGCCG
TGGAGGCAGTGTGTGAACTGGTGCCCTCAGAAGAGAGGCGGGAGGCCCTGAGGGAGCTGATGGGGCTC
TATCTGCAGATGAAGCCAGTGTGGCGTAAGACTGTCAACACTAAACGAGTCATCCAGTATTTTGCCAG
TATTGCTGCTGTTGGTGGTGGAGGA---AAAAAGGATTCAAGTAAAGGAACCCTGGAGGATCAAATCA
TTCAGGCCAACCCTGCACTGGAAGCCTTCGGGAATGCTAAGACAGTGAGGAACGATAATTCCTCCCGT
TTTGGAAAATTCATCCGCATTCACTTTGGAACCAGCGGCAAACTTTCATCAGCAGATATTGAGACTTA
TCTGCTAGAGAAGTCACGGGTCACCTTTCAGCTTAAGTCTGAGAGGAACTATCACATCTTCTTTCAGA
TCTTATCAAATCAAAAGCCTGAGCTGCTTGACATGCTGTTGATCACCAACAATCCTTACGACTACTGT
TACATTTCCCAAGGAGAGGTTACTGTAGCATCCATCAATGACTCGGAGGAGCTAATGGCCACCGATAA
TGCTTTTGATGTACTTGGATTCACTCAAGAGGAGAAGATGGGGATCTACAAGTTGATAGGAGCAATCA
TGCACTACGGCAACATGAGGTTCAAACAGAAGCAACGTGAGGAACAGGCTGAGCCTGACGGTACAGAG
GCTGCTGATAAGTCAGCTTACTTAATGGGGCTGAATTCAGCCGATCTCATCAAAGGACTCTGCCATCC
CAGAGTAAAAGTAGGAAATGAGTATGTCACCAAAGGTCAGGGTGTAGATCAAGTCTATTATTCACTTG
GNNNNNNNNNNCTTGAGAGGAACTTGCATCCTTCCAACTGCCTTGGCATGCTGTTATTGTCAGATGCC
CACCAGTGCACCAAGCTGTCCGAGCTGTCATGGGGTATGTGCCTCAGCAATTTCCCTGCCATCTGCAA
GACAGAGGACTTTCTTCAGCTGCCCAAAGATATGGTGGTGCAGCTTCTGTCCCATGAGGAGCTGGAGA
CTGAAGATGAGAGACTTGTTTATGAAACTGCCCTCAACTGGGTCAATTATGACCTAGAGAGAAGACAT
TGCGATCTACCAGAGCTCCTTAGAACCGTGCGACTCGCTCTGCTTCCTGCCATCTTCCTCATGGAGAA
TGTCTCCACAGAGGAGCTGATCAATGCCCAGGCTAAGAGCAAGGAGTTGGTTGATGAAGCCATCCGTT
GCAAGCTGAAGATTCTGCAGAATGATGGTGTGGTCAACAGTCCATGTGCCCGCCCCAGAAAAACTAGT
CATGCCCTTTTCCTCTTAGGAGGACAGACCTTCATGTGTGACAAACTGTACCTAGTGGATCAAAAGGC
CAAAGAGATTATCCCCAAGGCTGACATCCCCAGCCCCAGGAAAGAGTTCAGCGCCTGTGCCATCGGCT
GTAAGGTCTATGTTACAGGTGGGCGGGGTTCCGAAAACGGGGTGTCCAAAGATGTGTGGGTCTATGAT
ACTGTGCACGAGGAGTGGTCCAAGGCAGCACCCATGCTCATTGCAAGGTTTGGCCATGGCTCTGCAGA
ACTCAAACACTGTCTCTACGTTGTAGGAGGTCACACAGCAGCCACTGGCTGCCTCATAGTAGGTACAG
CTTTAAGCTTATTAATTCGAGCCGAACTAAGCCAGCCTGGGGCTCTTCTGGGAGATGACCAAATTTAC
AACGTCATCGTCACGGCCCACGCATTTGTTATGATCTTTTTTATAGTAATACCAATCATGATCGGGGG
ATTCGGGAACTGGTTAATTCCACTGATAATCGGCGCACCTGATATGGCATTCCCCCGAATGAACAACA
TAAGCTTCTGGCTGCTGCCCCCTTCTTTTTTACTACTCCTTGCTTCCTCTGGAGTAGAAGCAGGGGCA
GGTACCGGTTGAACTGTGTACCCCCCCTTATCGGGCAACCTCGCCCATGCCGGAGCTTCAGTAGATTT
AACAATTTTTTCCCTGCACTTAGCCGGGATCTCGTCCATTCTAGGAGCAATCAACTTTATTACGACTA
TTATCAACATAAAACCTCCCTCAATTTCCCAATATCAGACACCTCTATTCGTATGAGCTGTCCTGATT
ACAGCGGTACTTCTGCTTCTTTCCCTCCCAGTCCTGGCAGCAGGTATTACTATACTGCTAACTGACCG
TAACCTTAACACCACATTCTTTGACCCCGCAGGGGGAGGAGACCCCATCCTGTACCAGCACCTATTCT
GATTCTTTGGCCACCCTGAAGTCTACATTTTAATTCTTCCTGGTTTTGGGATAATCTCTCACATCGTT
GCATACTATGCCGGGAAGAAAGAACCCTTCGGGTATATGGGAATGGTCTGGGCCATAATAGCAATTGG
ACTACTAGGTTTCATCGTATGAGCTCACCACATGTTCACAGTCGGAATGGACGTGGACACACGTGCTT
AC
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Neoscopelus macrolepidotus

AAGGCGGTGCGTTTCTCTTTCACCATCATGTCCGTCTCCGTGCGGCCGGACGGGCGAGCGGAGCCGGT
CACTATCTTCACGGAACCGAAGCCCAACTCGGAGCTGTCCTGTAAGCCCCTGTGCCTGATGTTCGTGG
ACGAGTCGGACCACGAGATGCTCACCGCCGTCCTGGGGCCCGTGGTCGCCGAGCGGAAGGCGATGACG
GAGAGCCGGCTCATCCTGTCTATGGGCGGCCTCCCCCGCTCCTTCCGCTTCCACTTCCGAGGCACCGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCGTCNGGCTCCACCTACGTCTGCACCC
TGTGYGACTCCACCCGGGCGGAGGCCTCTCACAACATGGTGCTCCACTCCGTCACCCGCAGCCACAGC
GAGAACCTGGAGCGCTACGAGATCTGGCGGAGCAACCCCTTCTCCGAGTCCGTCGAGGAGCTGCGAGA
TCGGGTGAAGGGGGTCTCCGCCAAGCCCTTCATGGAGACCCAGCCCACTCTGGACGCGCTGCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAAATTTTCCAGGACGAGATCGGGGAGGTGTTCCAGAGG---
—--GCCAACCCCACCCGCGAGGAGAGGCGGAGCTGGAGGGCCGCCCTCGACAAGCAGCTGAGGAAGAA
ATTGAAGCTCAAGCCTGTGATGCGGATGAACGGGAACTATGCCCGGAGGCTGATGTCCGAGGAGACCG
TGGACGTGGTGTGCGAACTGGTGCCCTCRGAGGAAAGGCGGGAGGCCCTGAGGGAGCTAATGGGGCTT
TACCTCCAGATGAAACCCGTGTGGCGTAAGACAGTCAACACCAAGAGAGTGATCCAGTACTTTGCCTC
CATTGCTGCTGTCGGTGGCAGTGGC---AAGAAGGATACCAGTAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCCAACCCTGCGCTGGAGGCCTTTGGGAACGCCAAAACAGCCAGGAATGACAACTCATCCCGT
TTTGGAAAATTCATCCGGATCCACTTCGGCACAAGCGGTAAGCTATCATCTGCTGACATCGAGACCTA
CCTGCTGGAGAAGTCACGTGTCACCTTTCAGCTCAAGGCCGAGAGGAACTATCACATCTTCTTCCAGA
TTTTGTCCAATCAGAAGCCGGAACTGTTGGACATGCTGCTCATCACTAACAACCCATACGACTACTCC
TACATCTCCCAAGGAGAGGTGACAGTAGCCTCCATCAACGACTCAGAGGAGCTGATGGCCACGGACAG
CGCCTTCGATGTGCTCGGCTTCACTCAGGAGGAGAAGATGGGAGTCTATAAGCTGACTGGTGCCATTA
TGCACTATGGCAACATGAAGTTTAAGCAGAAGCAGCGTGAGGAGCAGGCAGAGCCTGACGGCACTGAG
GCTGCTGATAAGTCAGCTTACCTAATGGGGCTGAACTCTGCTGACCTCATCAAAGGACTTTGCCATCC
CAGAGTCAAGGTAGGAAATGAGTATGTCACCAAAGGCCAGGGTGTAGATCAAGTCTACTACTCCCTTG
GANNNNNNNNNCTAGAGAGGAACCTTCACCCATCCAACTGCTTGGGCATGCTGTTGCTGTCAGATGCT
CACCAATGTACTAAGTTATCAGAGCTTTCTTGGGGCATGTGCCTCAGCAACTTCCCTGCCATCTGCAA
GACAGAGGACTTCCTTCAACTTCCAAAAGACATGGTGGTGCAGCTCTTGTCCCATGAAGAACTGGAAA
CGGAAGATGAGAGACTGGTTTACGAAGCTGCCCTTAACTGGGTGAACTATGACCTGGAAAGGAGGCAC
TGTCATCTGCCAGAGCTGCTGAGAACAGTCCGTCTGGCTCTGCTTCCTGCCATCTTCCTCATGGAGAA
TGTTTCCACGGAGGAGTTGATCAATGCCCAGGCCAAAAGTAAAGAGCTTGTGGATGAGGCCATCCGCT
GCAAACTGAAGATCTTACAGAACGATGGTGTGGTTAACAGCCTTTGTGCCCGGCCCAGGAAGACCAGC
CATGCTCTCTTCCTGCTAGGAGGGCAAACCTTCATGTGTGACAAGTTGTACCTGGTGGACCAGAAGGC
CAAAGAGATAATCCCCAAGGCAGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGTGCCATCGGTT
GTAAGGTTTACATCACCGGCGGGAGGGGCTCAGAGAATGGTGTGTCTAAAGATGTGTGGGTCTACGAC
ACCGTCCATGAGGAGTGGTCTAAGGCAGCACCCATGCTTATTGCTAGGTTTGGCCATGGCTCAGCTGA
GTTGAAACACTGCCTCTACGTGGTGGGAGGTCACACTGCAGCTACTGGATGTCTTATAGTCGGNACTG
CTCTTAGCCTCCTTATTCGGGCCGAGCTCAGTCAACCGGGAGCCCTCCTGGGGGACGACCAGATCTAT
AATGTAATTGTAACAGCCCATGCCTTTGTAATAATTTTCTTTATGGTAATGCCTATTATGATTGGAGG
GTTTGGAAACTGACTAATCCCCCTTATAATTGGAGCCCCCGACATAGCATTCCCCCGTATAAATAATA
TAAGCTTCTGACTTCTCCCCCCCTCTTTTCTCCTCCTTTTAGCATCATCTGGTGTAGAAGCCGGAGCC
GGGACCGGTTGAACAGTATACCCCCCCCTTGCAGGTAACCTCGCCCATGCGGGAGCCTCTGTTGACCT
AACAATTTTTTCACTGCATCTAGCAGGTATCTCTTCAATTTTGGGGGCAATCAACTTCATTACAACCA
TTATTAATATAAAACCCCCTGCCATCTCCCAATACCAGACCCCCTTATTTGTATGGGCAGTCCTTATT
ACGGCCGTTCTTCTCCTCCTCTCCCTACCCGTCCTAGCCGCTGGTATTACTATACTTCTAACAGACCG
AAACCTAAACACCACCTTTTTCGACCCAGCAGGCGGGGGAGACCCCATCCTGTATCAACATCTCTTCT
GATTTTTCGGGCACCCTGAAGTATATATTCTTATTCTTCCGGGCTTTGGCATAATCTCTCATATTGTT
GCGTACTATTCAGGTAAAAAAGAACCCTTTGGATATATGGGTATAGTTTGAGCCATGATGGCAATTGG
ACTTCTCGGATTCATCGTGTGGGCCCACCATATGTTTACAGTAGGAATGGATGTAGATACACGAGCAT
AC
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Diplophos taenia

AAGGCTGTGCGATTCTCCTTCACTGTCATGGCTGTCTCTGTCCAGGCAGAGGGAGAGGATRAGGCCGT
CACCGTCTTCAGAGAGTCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCTGATCACGAGACACTGACAGGCATCCTTGGGCCTGTGGTGGCTGAGAGGRACGCTATGAAG
AACAGCCGCCTCATACTGTCTCTCGGGGGCCTCCCTCGATCCTTTYGCTTCCACTTCAGGGGCACAGG
CTATGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCAGGCTCCACATATGTCTGCACCC
TCTGTGACTCCACCCGTGCAGAGGCCTCCCACAACATGGTGCTTCACTCCATTACCCGCAGCCACGAT
GAGAACATGGAGCGCTACGAGATCTGGAGGACTAACCCGTACTCCGAGTCCGCAGATGAGCTTCGGGA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTCATGGAGACTCAGCCCACCCTAGACGCTCTGCACTGTG
ATATCGGTAACGCCACCGAGTTCTACAAGATCTTTCAGGATGAGATCGGGGAGGTGTACCGGAAG—--
—--CCCAACCCAAGCAGGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTATGCCCGGAGGCTGATGACCAGCGAGGCRG
TGGAGAGTGTGTGTGAGCTAGTCCCCTCAGAACAGCGGCGTGAGGCTCTCAGGGAGCTGATGGGACTC
TATCTCCAAATGAAGCCTGTGTGGCGCAAGACTGTCAACACTAAGAGAGTTATCCAGTATTTTGCCAG
CATTGCTGCAGTTGGCGGAGCA-————- AAAAGGGATTCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAATCCTGCCCTGGAGGCTTTCGGTAATGCCAAAACATTGAGAAATGACAACTCATCACGC
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGTTGTCCTCTGCAGACATCGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTTAAGTCAGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTKTTGATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAAGTAACAGTTGCATCCATCAATGATTCTGAGGAGCTGATGGCCACTGACAG
TGCATTTGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGGGTCTATAAGTTGACAGGTGCAATCA
TGCATTACGGAAACATGAAGTTCAAGCAAAAGCAGCGTGAGGAGCAGGCAGAGCCTGACGGCACTGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGCCTGAACTCTGCAGATCTAGTGAAAGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTTGACCAAGTCTACTACTCCCTTG
GTGCACTGGCTNNNNNNNNNAACCTCCACCCGTCCAATTGCCTGGGGATGCTGCTTCTGTCGGACGCC
CATCAGTGCACCAAGCTGTCTGAGCTGTCCTGGGGTATGTGCCTCAGCAACTTYCCCGCCATTTGCAA
GACTGAGGACTTCCTCCAGTTGCCCAAAGACATGGTGGTGCAGCTGCTGTCTCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCGGGTCTATGAGGCCGTCCTGAACTGGGTCAACTACGACTTGGAGAGGCGGCAC
TGCCACCTGCCGGAGCTGCTGAGAACGGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCATGGGCCCGGCCCAGAAAGACCAGC
CACGCTCTGTTCCTGTTGGGGGGGCAGACCTTCATGTGCGACAAACTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTSTCCAAAGATGTTTGGGTCTATGAY
ACGTTCCATGAGGAATGGTCAAAGGCGGCCCCCATGCTCATTGCCCGGTTCGGTCATGGTTCTGCAGA
ACTCAAACATTGTCTGTACGTGGTAGGCGGACACACGGCCGGCACAGGCTGCCTCATGGTGGGCACGG
CCCTTAGCCTGCTTATTCGGGCAGAGCTTAGCCAGCCCGGCGCGCTTCTAGGCGATGATCAAATCTAT
AATGTAATCGTCACGGCGCACGCCTTCGTAATAATCTTCTTTATAGTGATACCAATTATGATTGGGGG
ATTTGGAAACTGATTAATTCCCCTTATGATTGGGGCCCCGGACATGGCCTTCCCTCGGATGAACAATA
TAAGTTTCTGGCTCCTTCCTCCCTCCTTCCTTCTTCTCCTGGCTTCCTCCGGGGTGGAGGCCGGAGCC
GGGACAGGATGAACCGTGTACCCCCCTCTCGCCGGCAACCTTGCCCATGCAGGAGCCTCCGTGGACCT
CACCATCTTCTCCCTTCACCTCGCAGGGATTTCTTCTATTCTTGGGGCAATCAACTTTATCACTACAA
TCATTAACATAAAACCCCCTGCTATCTCCCAGTATCAAACACCTCTATTCGTGTGAGCCGTCCTAGTC
ACTGCCGTTCTCCTTCTACTATCCCTCCCCGTTCTAGCTGCAGGGATTACGATACTTCTCACCGACCG
GAACCTAAACACCACCTTCTTTGACCCGGCAGGAGGGGGGGACCCAATCCTTTACCAGCACCTCTTTT
GGTTCTTCGGGCACCCCGAAGTATACATTCTAATCCTCCCGGGCTTCGGTATAATCTCCCACATTGTT
GCCTACTACGCAGGGAAAAAAGAACCTTTTGGGTACATAGGGATGGTATGAGCCATGATGGCCATTGG
ACTCCTAGGCTTCATCGTTTGGGCCCACCACATGTTCACGGTTGGAATGGACGTTGACACCCGAGCAT
AC
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Triplophos hemingi

AAGGCTGTGCGGTTCTCCTTCACCATCATGTCCATCTCTGTCCAGGTCGACGGTGAGGACGAGGCTGT
CACCGTCTTCAGGGAGCCCAAGCCCAACTCTGAACTGTCTTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCAGATCATGAGACACTGACGGGCGTCCTCGGGCCTGTGGTGGCCGAGAGGGATGCCATGAAG
AACAGCCGCCTGATCCTGTCTCTGGGAAGCCTCCCTCGATCCTTTCGCTTTCACTTCAGGGGTACAGG
GTACGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACATACATCTGCACCC
TCTGTGACTCCACACGGGCAGAGGCCTCGCACAACATGGTGCTTCACTCTGTTACCCGCAGCCACGAC
GAGAACAAGGAGCGCTACGAGATCTGGAGGACCAACCCCTATTCCGAGTCGGCGGAAGAGCTCCGGAA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTTATGGAGACCCAGCCCACTCTGGACGCTCTGCACTGTG
ACATCGGTAATGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATCGGGGAGGTGTACCAGAGG—--
—--CCCAACCCAAGCAGGGAGGAGCGCCGGGGTTGGCGGACAGCTTTGGACAAGCAACTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTACGCCCGACGGCTGATGACCTGCGAGGCGG
TGGAGGTTGTGTGTGAGCTTGTCCCCTCTGAACAGCGGCGGGAGGCCCTCAGGGAACTGATGGGGCTC

CACCAGTGYACCAAGCTGTCTGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCTGCCATCTGCAA
GACCGAGGACTTCCTCCAGCTGCCCAAGGACATGGYGGTGCAGCTGCTGTCCCATGAGGAGCTAGAGA
CGGAGGACGAGCGGCTGGTCTACGAGGCTGCCCTCAACTGGGTCAACTATGACCTGGAGAGACGCCAC
TGCCACCTGGCCGAGCTGCTGAGGACGGTCCGCCTGGCGCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACAGAGGAGCTGATCAACGCCCAGGTCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAATGACGGCGTGGTCAACAGCCCATGCGCCCGCCCCCGCAAGACTAGC
CACGCTCTATTCTTGCTGGGCGGACAGACCTTCATGTGTGACAAGCTGTACTTGGTGGACCAGAAGGC
CAAAGAGATCATCCCCAAGGCAGACATTCCCAGCCCCAGGAAGGAGTTCAGTGCCTGTGCCATCGGTT
GCAARGTCTACGTCACCGGTGGGAGGGGCTCAGAGAATGGCGTGTCCAAAGATGTGTGGGTGTACGAC
ACCTTCCAGGAGGAGTGGTCCAAGGCGGCTCCCATGCTCATCGCTCGGTTCGGCCACGGCTCAGCTGA
ACTCAAACACTGTCTCTATGTGGTAGGAGGACATACTGCCGGCACAGGATGCCTNATGGTCGGCACAG
CTTTAAGCTTGCTCATCCGAGCGGAGTTAAGTCAACCCGGCGCCCTCCTAGGCGACGACCAAATTTAT
AATGTTATCGTTACGGCACATGCCTTCGTGATAATTTTCTTTATGGTAATACCAGTGATGATTGGGGG
CTTCGGAAACTGGCTAATCCCCCTAATAATCGGGGCCCCTGATATAGCATTTCCCCGAATAAATAACA
TAAGCTTCTGACTCCTTCCCCCTTCCTTCCTTCTCTTGTTAACCTCTTCAGGAGTTGAGGCAGGGGCC
GGAACTGGATGGACAGTTTATCCTCCCCTTGCCGGAAACCTGGCCCACGCGGGGGCCTCCGTCGACCT
CACTATCTTCTCTCTTCACCTTGCAGGTGTCTCCTCAATCCTTGGGGCAATTAACTTTATTACCACAA
TTATTAACATAAAACCCCCAGCCATCTCCCAGTACCAGACACCCCTATTCGTTTGATCTGTCCTTGTA
ACCGCTGTTCTCCTCCTCTTGTCCCTCCCAGTCCTAGCTGCAGGGATTACAATGCTTTTAACCGATCG
AAACCTAAACACAACCTTCTTCGACCCAGCAGGAGGAGGGGACCCCATCCTTTATCAACACCTTTTCT
GGTTCTTCGGGCACCCCGAAGTATATATTCTTATTCTCCCAGGTTTCGGAATAATCTCTCATATTGTT
GCCTACTACTCAGGCAAAAAAGAACCCTTCGGGTATATAGGCATGGTCTGGGCTATAATGGCCATCGG
ATTCTTGGGCTTTATTGTCTGAGCCCATCACATGTTTACAGTCGGAATAGACGTAGACACTCGGGCCT
AC
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Bonapartia pedaliota

AAGGCCGTGCGATTCTCCTTCACCGTCATGTCTGTCTCTGTCCAGGCTGAGGGGGCGGATGAGGCCGT
CACCATCTTCAGGGAGCTCAAGCCAAACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGG
ACGAGTCTGATCACGAGACGCTGACGGGCATCCTTGGGCCCGTGGTGGCCGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCCTAGATCCTTCCGCTTCCACTTCAGGGGTACAGG
CTATGACGAGAAGATGGTGCGCGATATGGAGGGCCTGGAGGCCTCAGGCTCCACATACGTCTGCACCC
TCTGTGACTCCACCCGGGCGGAGGCCTCCCACAACATGGTGCTTCACTCCATTACCCGCAGCCACGAC
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCTGAGTCGGCAGACGAGCTTCGGGA
TCGGGTAAAAGGTGTCTCCGCCAAACCCTTCATGGAGACTCAGCCCACGCTGGACGCCCTGCACTGTG
ACATCGGTAATGCCACTGAGTTCTACAAGATCTTTCAGGACGAGATCGGGGAGGTGTACCGGAAG—---
—--CCCAACCCGAGCAGGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGG
TGGAGGTGGTGTGTGAGCTGGTCCCTTCAGAACAGCGGCGCGAGGCCCTCACGGAGCTGGTGGGGCTC

CTTTAAGCCTACTCATCCGAGCCGAACTAAGCCAACCCGGCGCCCTCTTAGGAGACGACCAAATTTAC
AATGTAATCGTTACAGCACATGCTTTCGTAATAATCTTCTTTATAGTAATGCCCGTTATAATTGGGGG
TTTTGGGAATTGACTTATTCCCCTAATAATCGGGGCCCCCGATATAGCATTCCCACGCATAAACAACA
TAAGCTTCTGACTCCTACCTCCTTCTTTTCTTCTCCTACTAGCCTCCTCAGGTGTTGAAGCTGGGGCC
GGAACAGGGTGGACCGTCTATCCCCCTCTCGCCGGCAATTTAGCCCACGCCGGGGCCTCTGTCGACTT
AACAATCTTTTCCCTCCATCTTGCAGGCATTTCCTCAATCCTTGGTGCAATCAACTTTATTACCACCA
TTATTAATATGAAACCTCCCGCCGCCTCGCAGTATCAGACACCCCTCTTCGTCTGAGCTGTCCTAATT
ACCGCTGTCCTTCTCCTCCTCTCCCTCCCAGTCTTAGCTGCCGGCATCACCATGCTTCTAACAGATCG
AAATCTAAATACAACCTTCTTTGACCCCGCCGGAGGAGGGGACCCCATCCTCTACCAACACCTCTTTT
GATTCTTCGGTCACCCCGAAGTTTATATTCTAATCCTCCCCGGCTTTGGTATAATCTCACACATTGTT
GCCTACTACGCAGGGAAAAAAGAACCCTTTGGATACATGGGCATAGTTTGAGCTATAATAGCCATCGG
GCTCCTAGGCTTTATTGTCTGAGCCCATCATATGTTTACAGTCGGAATAGACGTAGACACCCGGGCCT
AT
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Cyclothone acclinidens

NNNNNNGTGCGCTTCTCCTTCACCATCATGTCCGTCTCCATCCAGGCTGAGGGGGAGAATGAGGCCGT
CACTGTGTTCAGGGAGTCCAAGCCCAACTCAGAGCTGTCCTGCAAGCCTTTGGTTCTGATGTTTGTGG
ACGAGTCTGACCATGAGACGCTGACGGGCGTCCTTGGGCCCGTGGTGGCAGAGAGAAATGCCATGAAG
AACAGCCGCCTCATCCTGTCGCTGGGAGGCCTTGCCAGATCCTTCCGCTTCCTCTTCAGAGGCAGCGG
CTACGATGAGAAGATGGTACGCCAGATGGAGGGTCTGGAGGCCTCAGGCTCCACGTACATCTGCACCC
TCTGCGACTCCACCCGTGCGGAGGCATCTCACAACATGGTGCTCCACTCCATCACCCGCAACCACGAG
GAAAACATGGAGCGTTACGAGATCTGGAGGACCAACCCCTACTCCGAGTCCGCAGAGCAGCTTCGGGA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTCATGGAGACCCAGCCCACTCTGGACGCTCTGCACTGTG
ACATCGGTAATGCCACAGAGTTCTACAAGATCTTTCAGGATGAGATTGGAGAGGTGTACCAGAGG—--
—---CCAAACCCAAGCACGGAGGAGCGCCGGAGCTGGCGGGCAGCTCTGGACAAGCAGCTGAGACACAA
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCAGCGAGGCAA
TAGAGGTGGTGTGTGAGCTGGTCCCCTCGGAGCAGCGGCGGGAGGCCYTCAGGGAGCTGATGGCGCTC
TACATTCAAATGAAGCCTGTGTGGCGCNNNACTGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTGGTGGGGCG—==—-— AAGAGGGATCCCAGCAAGGGGACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCTTGGAGGCGTTTGGTAATGCCAAAACAATAAGAAATGACAACTCATCACGC
TTTGGCAAATTCATTCGGATTCACTTTGGAACCAGTGGCAAGCTGTCCTCAGCAGACGTAGAAACGTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGGCAGAGAGGAACTACCACATCTTCTTTCAGA
TCTTGTCCAATCACAAGCCAGAGTTGTTGGACATGCTTTTAATCACCAACAATCCATACGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTACCGTCCATCAACGATTCTGAGGAGTTGGTCGCCACTGACAG
TGCTTTCGATGTGCTCGGCTTTACTCAGGAGGAGAAGAATGGGATCTACAAGTTGACGGGTGCGATCA
TGCATTTCGGCAACATGAAGTTCAAGCAGAAGCAGCGTGAGGAGCAGGCTGAGCCTGATGGCACCGAG
GCTGCCGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCCGATCTGGTGAAAGGACTCTGCCATCC
CAGGGTTAAGGTAGGCAATGAGTATGTTACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCATCG

CCCTAAGCTTGCTCATTCGAGCAGAACTAAGCCAACCTGGCGCTCTCTTGGGCGACGACCAAATTTAT
AACGTAATTGTCACTGCACATGCCTTTGTAATAATTTTTTTTATAGTAATGCCAATTATGATCGGGGG
GTTTGGAAACTGACTCATCCCACTAATGATCGGAGCTCCTGACATAGCATTCCCTCGAATAAACAACA
TGAGTTTCTGACTCCTTCCCCCATCCTTTCTGCTACTCCTAGCCTCTTCAGGTGTAGAAGCAGGGGCA
GGTACTGGGTGAACAGTATACCCCCCTCTAGCCAGTAATCTTGCCCATGCTGGAGCATCCGTTGACCT
AACAATCTTCTCACTACACCTAGCAGGTATCTCCTCAATTCTGGGGGCAATTAACTTTATCACAACCA
TTATTAACATGAAACCTCCAACAGTCTCTCAGTATCAGACGCCCTTATTTGTATGAGCTGTTCTAATC
ACCGCAGTCCTTCTCCTCCTCTCCCTTCCAGTCCTAGCCGCTGGCATTACAATGTTCTTAACAGACCG
AAATTTAAACACCACGTTCTTTGACCCAGCAGGAGGGGGTGACCCCATCCTTTATCAACACCTATTCT
GATTCTTCGGCCACCCAGAAGTATACATCCTCATTCTTCCAGGCTTTGGAATGATTTCCCACATTGTT
GCGTACTATTCAGGTAAAAAAGAACCCTTTGGATACATGGGCATGGTCTGAGCTATGATGGCCATTGG
ACTTCTAGGGTTCATCGTATGAGCACATCACATGTTTACAGTCGGGATAGATGTAGACACCCGAGCAT
AC
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Cyclothone microdon

AAGGCTGTGCGCTTCTCCTTCACCATCATGTCCATCTCCATCCAGGCTGAGGGGGAGAATGAGGCCGT
CACTGTCTTCAGGGAGTCCAAGCCCAACTCAGAGCTGTCCTGCAAGCCTTTGGTTCTGATGTTTGTGG
ATGAGTCTGACCATGAGACGCTGACGGGCGTCCTTGGGCCCGTGGTGGCAGAGAGAAATGCCATGAAG
AACAGCCGCCTCATCCTGTCCCTGGGAGGCCTCGCCAGATCCTTCCGCTTCCTCTTCAGAGGCAGCGG
CTATGATGAGAAGATGGTACGCCAGTTGGAGGGTCTGGAGGCCTCAGGCTCCACGTACATCTGCACCC
TCTGCGACTCGACCCGTGCGGAGGCCTCTCACAACATGGTGCTCCACTCCATCACCCGCAGCCACGAG
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCCGAGTCTGCAGATCAGCTTCGGGA
TCGGGTGAAAGGTGTCTCAGCCAAACCCTTCATGGAGACCCAGGCCACTCTGGACGCTCTGCACTGTG
ACATTGGTAATGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATTGGAGAGGTGTACCAGAGG—--
—---CCAAACCCAAGCACGGAGGAGCGCAGGAGCTGGCGGGCAGCTCTGGATAAGCAGCTCAGGCACAG
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCAGCGAGGCAA
TAGAGGTGGTGTGTGAGCTGGTCCCCTCGGAGCAGCGGCGGGAGGCCCTCAGGGAGCTGATGGCACTC
TACATTCAAATGAAGCCTGTGTGGCGCNNNACTGTCAACACCAAGAGAGTCATCCAGTACTTTGCCAG
CATCGCTGCAGTGGGCGGGGGC—===—-— AAGAGCGACCCTAGCAAGGGGACGCTGGAGGACCAGATCA
TCCAGGCCAACCCTGCACTGGAGGCCTTCGGAAATGCCAAAACACTAAGGAATGACAACTCATCTCGT
TTTGGCAAATTCATCCGGATTCACTTTGGAACAAGTGGMAAGCTGTCATCGGCCGAYATCGAGACTTA
CCTGCTGGAAAAGTCCCGGTGCACCTTTCAGCTCAAGGCTGAGAGGAACTACCATATCTTCTACCAGA
TCCTGTCCAATCAGAAGCCAGAGCTGCTGGACATGCTGCTGATCACCAACAACCCTTACGACTACTCC
TACATCTCCCAGGGAGAGGTGACGGTAGCATCCATCAATGACTCGGAGGAGCTGCTGGCCACCGACAG
CGCCTTTGATGTGCTGGGCTTCACTGCGGAGGAGAAGACGGGCGTCTATAAACTCACCGGCGCTATCA
TGCACTACGGCAACATGAGGTTCAAACAGAAGCAGCGCGAGGAGCAGGCTGAGCCGGACGGCACAGAG
GCCGCTGATAAAACAGCCTACCTGATGGGGCTGAACTCTGCCGACCTCATCAAGGGGTTGTGTCATCC
CAGGGTGAAGGTCGGCAATGAATATGTCACCAAAGGTCAAAGTGTGGACCAAGTCTACTACTCCNNNN
NNNNNNNNNNNCTGGAGAGGAACCTGCACCCGTCCAACTGCCTGGGCATGCTGCTGCTCTCCGACGCA
CACCATTGTACCAAGCTGTTTGAGCTCTCCTGGGGCATGTGCCTGAGCAACTTCCCTGCCATCTGCAA
GACAGAGGACTTTCTCCAGCTGCCCAAGGACATGGTGGTACAGCTGCTGTCCCACGAGGAGCTGGAGA
CTGAGGACGAGCGGCTGGTGTACGAGGCCGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGCCAC
TGCCACCTTGCGGAGCTGCTGCGGACGGTGCGCCTGGCGCTGCTACCCGCCATCTTCCTGATGGAGAA
CGTGTCCACAGAGGAGCTGATCAACGCCCAGATCAAGAGCAAGGAGCTGGTGGATGAGGCCATTCGCT
GCAAGCTGAAGATACTGCAGAACGACGGCGTGGTCAACAGCCCCTGCGCCCGTCCGCGCAAGACCAGC
CATGCTCTCTTTCTGTTGGGCGGCCAGACCTTCATGTGCGACAAGCTCTACCTGGTGGACCAGAAAGC
GAAGGAGATCATCCCCAAGGCCGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGTGGACGGGGCTCGGAGAACGGCGTGTCCAAGGACGTGTGGGTGTACGAC
ACGGTCCAGGAGGAGTGGTCCAAGGCGGCGCCCATGCTCATCGCCCGTTTTGGCCACGGCTCGGCCGA
GCTGAAGCACTGCCTCTACGTGGTGGGTGGCCACACGGCGGCCACCGGCTGCCTCATAGTCGGAACGG
CTTTAAGCCTTCTCATTCGAGCTGAACTAAGCCAACCCGGGGCTCTTCTAGGGGACGATCAAATCTAC
AACGTAATTGTTACAGCTCATGCTTTCGTAATAATTTTCTTTATAGTTATACCCATCATGATCGGAGG
CTTCGGCAACTGATTAGTTCCCCTAATGATTGGGGCACCAGATATAGCATTTCCACGAATAAATAACA
TAAGCTTTTGATTGCTTCCACCCTCTTTCCTACTCCTTCTAGCTTCCTCAGGAGTCGAAGCAGGCGCA
GGAACAGGCTGAACAGTCTACCCTCCCCTGTCCGGAAACCTGGCCCACGCCGGCGCCTCAGTGGACTT
AACGATCTTCTCACTACACCTAGCTGGGATCTCTTCAATTCTCGGGGCTATCAACTTTATTACCACAA
TCATTAATATAAAACCTCCCGCCATCTCCCAATACCAAACGCCCTTGTTCGTCTGATCCGTTCTTATC
ACTGCAGTCCTCCTCCTTCTATCCCTCCCTGTCCTTGCAGCCGGTATTACTATGCTTTTAACCGACCG
AAACTTAAACACCACTTTCTTTGACCCAGCAGGGGGTGGAGACCCAATTCTTTACCAACACTTGTTCT
GATTCTTTGGCCACCCTGAGGTTTACATTCTTATCCTCCCAGGCTTCGGTATAATTTCTCACATCGTT
GCATACTACTCTGGTAAAAAAGAACCTTTCGGATACATGGGAATAGTCTGGGCAATGATGGCTATCGG
CCTCCTAGGGTTCATCGTTTGGGCTCATCACATGTTTACCGTAGGAATAGACGTAGACACACGAGCCT
AC
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Cyclothone parapallida

AAGGCTGTGCGCTTCTCCTTCACCATCATGTCCATCTCCATCCARGCTGAGGGGGAGAATGAGGCCGT
CACTGTCTTCAGGGAGTCCAAGCCCAACTCAGAGCTGTCCTGCAAGCCTTTGGTTCTGATGTTTGTGG
ATGAGTCTGACCATGAGACGCTGACSGGCGTCCTTGGGCCCGTGGTGGCAGAGAGAAATGCCATGAAG
AACAGCYGCCTCATCCTGTCCCTGGGAGGCCTCGCCAGATCCTTCCGCTTCCTCTTCAGAGGCAGCGG
CTATGATGAGAAGATGGTACGCCAGTTGGAGGGTCTGGAGGCCTCAGGCTCCAYGTACATCTGCACCC
TCTGCGACTCGACCCGTGCGGAGGCCTCTCACAACATGGTGCTCCACTCCATCACCCGCAGCCACGAG
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCCGAGTCTGCAGATCAGCTTCGGGA
TCGGGTGAAAGGTGTCTCAGCCAAACCCTTCATGGAGACCCAGGCCACTATGGACGCTCTGCACTGTG
ACATTGGTAATGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATTGGAGAGGTGTACCAGAGG—--
—---CCAAACCCAAGCACGGAGGAGCGCAGGAGCTGGCGGGCAGCTCTGGATAAGCAGCTCAGGCACAG
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCAGCGAGGCAA
TAGAGGTGGTGTGTGAGCTGGTCCCCTCGGAGCAGCGGCGGGAGGCCCTCAGGGAGCTGATGRCACTC

CACCATTGTACCAAGCTGTTTGAGCTCTCCTGGGGCATGTGCCTGAGCAACTTCCCTGCCATCTGCAA
GACAGAGGACTTTCTCCAGCTGCCCAAGGACATGGTGGTACAGCTGCTGTCCCACGAGGAGCTGGAGA
CTGAGGACGAGCGGCTGGTGTACGAGGCCGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGCCAC
TGCCACCTTGCGGAGCTGCTGCGGACGGTGCGCCTGGCGCTGCTGCCCGCCATCTTCCTGATGGAGAA
CGTGTCCACAGAGGAGCTGATCAATGCCCAGATCAAGAGCAAGGAGCTGGTGGATGAGGCCATTCGCT
GCAAGCTGAAGATACTGCAGAACGACGGCGTGGTCAACAGCCCCTGCGCCCGTCCGCGCAAGACCAGC
CATGCTCTCTTCCTGTTGGGCGGCCAGACCTTCATGTGCGACAAGCTCTACCTGGTGGACCAGAAAGC
GAAGGAGATCATCCCCAAGGCTGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGCGGACGGGGCTCGGAGAACGGCGTGTCCAAGGACGTGTGGGTGTACGAC
ACGGTCCAGGAGGAGTGGTCCAAGGCAGCACCCATGCTCATTGCCCGTTTTGGCCATGGCTCGGCCGA
GCTGAAGCACTGCCTCTACGTGGTGGGTGGCCACACGGCGGCCACCGGCTGCCTCATGGTAGGCACAG
CCCTAAGCCTACTTATCCGAGCAGAGCTCAGCCAACCTGGCGCGCTCCTCGGCGATGACCAGATTTAT
AATGTAATCGTTACTGCCCATGCCTTTGTAATAATTTTCTTTATAGTAATACCAATTATGATTGGAGG
CTTTGGAAACTGACTAATTCCTCTAATGATTGGCGCCCCCGATATGGCCTTCCCTCGAATAAACAACA
TGAGCTTCTGACTGCTCCCGCCTTCATTCCTTCTCCTTCTTGCGTCTTCAGGGGTTGAAGCCGGTGCT
GGTACAGGCTGAACAGTATATCCCCCACTAGCAGGAAACCTCGCCCATGCAGGAGCCTCTGTTGACCT
GACAATTTTCTCATTGCATCTGGCAGGCATTTCATCTATTCTAGGGGCTATTAACTTTATTACAACGA
TTCTAAATATGAAACCCCCTGCAATTTCGCAGTACCAGACGCCCCTCTTTGTCTGAGCAGTCTTAATT
ACAGCCGTTCTTCTGCTTCTTTCTTTGCCCGTTCTTGCAGCCGGAATTACAATACTTCTAACAGATCG
AAACCTGAACACAACCTTCTTCGACCCTTCAGGGGGAGGAGACCCCATCCTTTACCAACACCTATTCT
GATTCTTTGGGCACCCTGAAGTCTACATTCTTATTCTGCCTGGCTTTGGCATGATCTCCCACATTGTA
GCATACTATGCTGGCAAAAAAGAACCCTTTGGATACATGGGGATAGTGTGAGCAATGATGGCCATTGG
CCTCCTTGGTTTTATTGTCTGAGCCCACCACATGTTTACTGTCGGAATGGATGTTGACACACGAGCAT
AT
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Cyclothone pseudopallida

AAGGCTGTGCGCTTCTCCTTCACCATCATGTCTGTCTCCATCCAGGCTGAGGGGGAGAAGGAGGCCGT
CACTGTCTTCAGGGAGTCCAAGCCCAACTCAGAGCTGTCCTGCAAGCCTCTGGCTCTGATGTTTGTGG
ACGAGTCTGACCATGAGACGCTGACGGGCGTCCTTGGGCCCGTGGTGGCAGAGAGAAATGCCATGAAG
AACAGCCGCCTCATCCTGTCCCTGGGAGGCCTCGCCAGATCCTTCCGCTTCCACTTCAGAGGCACCGG
CTACGACGAGAAGATGGTGCGCCAGATGGAGGGTCTGGAGGCCTCAGGCTCCACGTACATCTGCACCC
TCTGCGACTCCACCCGTGTGGAGGCTTCTCACAACATGGTGCTCCACTCCATCACMCGCAGCCACGAG
GAGAACATGGAACGCTATGAGATCTGGAGGACCAACCCCTACTCCGAGTCCGCAGATCAGCTTCGGGA
TCGGGTGAACGGTGTCTCTGCCAAACCCTTCATGGAGACCCAGCCCACTCTGGACGCTCTGCACTGTG
ACATTGGTAATGCCAATGAGTTCTACAAGATCTTTCAGGATGAGATTGGAGAGGTGTACCAGAGG—--
—---CCAAACCCAAGCACGGAGGAGCGTAGGAGCTGGCGGGCAGCTCTGGACAAGCAGCTGAGGCGCAA
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTAATGACCAGCGAGGCAA
TAGAGGTTGTGTGTGAGCTGGTCCCCTCGGAGCAGCGGCGGGAGGCCCTCAGGGAACTGATGTCGCTC
TACATTCAAATGAAGCCTGTGTGGCGCNNNNNNNNNNNNNNNNNNCGCGTCATCCAGTACTTTGCCAG
CATTGCAGCGGTGGGCGGAGCC—===-— AAAAGAAGGACCAGCAAGGGCACCTTAGAAGATCAGATCA
TCCAGGCCAACCCCGCCCTGGAGGCCTTCGGAAACGCCAAAACCCTTCGAAACGACAACTCGTCTCGA
TTTGGGAAGTTCATCCGGATTCACTTTGGCACCAGTGGGAAACTGTCGTCCGCTGACATCGAAACGTA
TCTGCTGGAGAAGTCGCGTGTGACCTTTCAGCTTAAGGCCGAGAGGAACTACCACATCTTCTACCAGA
TCATGTCCAATCAGAAGCCGGAGCTTCTGGAGCAGCTGCTGATCACCACMAACCCGTACGATTATTGG
TACATGTCTCAAGGAGAAGTCACTGTGGCCTCCATCAACGATGCAGACGAGCTCATGGCTACTGACAG
CGCCTTCGACGTCCTTGGCTTCACCGCCGATGAAAAGGCCGCCGTCTACAAGCTGACCGGTGCCATCA
TGCACTACGGCAACATGAAGTTCAAGCAGAAGCAGCGCGAGGAGCAGGCCGAGCCCGATGGCACTGAG
TCGGCCGATAAATCGGCCTTTCTCATGGGGCTGAACTCAGCCGACCTCATCAAAGGCCTGTGTCACCC
ACGGGTCAAAGTGGGCAACGAGTACGTGACCAAAGGCCAGAGTGTGGATCAAGTCTACTACTCCATCG
GTNNNNNNNNNCTGGAGAGGAACCTGCACCCCTCCAACTGCCTGGGCATGCTGCTGCTCTCCGACGCC
CACCAGTGCACCAAGCTGTCAGAGCTCTCCTGGGGCATGTGCCTGAGCAACTTCCCAGCCATCTGCAA
GACAGAGGACTTTCTCCAGCTGCCCAAGGACATGGTGGTGCAGCTGCTGTCCCACGAGGAGCTGGAGA
CTGAGGATGAGCGGCTGGTGTACGAGGCCGCACTCAACTGGGTCAACTATGACCTGGAGAGGCGTCAC
TGCCACCTGGCAGAGCTGCTGCGGACGGTGCGTCTGGCACTGCTTCCCGCCATTTTCCTGATGGAGAA
TGTGTCCACGGAGGAGCTGATCAATGCCCAGATCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGACGGCGTGGTCAACAGCCCCTGCGCCCGCCCGCGCAAGACCAGC
CATGCTCTCTTCCTGCTGGGCGGCCAGACATTCATGTGCGACAAGCTCTACCTGGTGGACCAGAAAGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGTGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGCGGGCGGGGCTCGGAGAACGGCGTGTCCCAGGACGTGTGGGTGTACGAC
ACGGTCCAGGAGGAGTGGTCCAAGGCGGCGCCCATGCTCATTGCCCGTTTTGGCCASGGCTCGGCCGA
GCTGAAACACTGCCTCTACGTGGTGGGCGGCCACACGGCGGCCACCGGCTGCCTCATGGTAGGCACAG
CCCTAAGCCTACTTATCCGAGCAGAGCTCAGCCAACCTGGCGCGCTCCTCGGCGATGACCAGATTTAT
AATGTAATCGTTACTGCCCATGCCTTTGTAATAATTTTCTTTATAGTAATACCAATTATGATTGGAGG
CTTTGGAAACTGACTAATTCCTCTAATGATTGGCGCCCCCGATATGGCCTTCCCTCGAATAAACAACA
TGAGCTTCTGACTGCTCCCGCCTTCATTCCTTCTCCTTCTTGCGTCTTCAGGGGTTGAAGCCGGTGCT
GGTACAGGCTGAACAGTATATCCCCCACTAGCAGGAAACCTCGCCCATGCAGGAGCCTCTGTTGACCT
GACAATTTTCTCATTGCATCTGGCAGGCATTTCATCTATTCTAGGGGCTATTAACTTTATTACAACGA
TTCTAAATATGAAACCCCCTGCAATTTCGCAGTACCAGACGCCCCTCTTTGTCTGAGCAGTCTTAATT
ACAGCCGTTCTTCTGCTTCTTTCTTTGCCCGTTCTTGCAGCCGGAATTACAATACTTCTAACAGATCG
AAACCTGAACACAACCTTCTTCGACCCTTCAGGGGGAGGAGACCCCATCCTTTACCAACACCTATTCT
GATTCTTTGGGCACCCTGAAGTCTACATTCTTATTCTGCCTGGCTTTGGCATGATCTCCCACATTGTA
GCATACTATGCTGGCAAAAAAGAACCCTTTGGATACATGGGGATAGTGTGAGCAATGATGGCCATTGG
CCTCCTTGGTTTTATTGTCTGAGCCCACCACATGTTTACTGTCGGAATGGATGTTGACACACGAGCAT
AT
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Gonostoma elongatum

AAGGCTGTGCGATTCTCCTTCACCGTCATGTCCGTCTCTGTCCAGGCCGAGGGGAAGGATGAGGCCGT
CACCGTCTTCAGGGAGTCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCTGATCACGAGACGCTGACGGGTGTCCTTGGGCCTGTGGTGGCTGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCTGAGATCCTTCCGCTTCCACTTCAGAGGTACAGG
CTATGATGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCAGGCTCCACGTACATCTGCACCC
TCTGTGACTCCACCCGGGCGGAGGCCTCCCACAACATGGTGCTTCACTCCATCACTCGCAGCCATGAG
GAGAACATGGAGCGCTATGAGATCTGGAGGACCAACCCCTACTCCGAGTCCGCAGACGAGCTTCGGGA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTTATGGAGACCCAGCCCACCCTGGATGCTCTGCACTGTG
ACATCGGTAACGCCACTGAGTTCTACAAGATCTTTCAGGACGAGATCGGGGAGGTGTACCGGAGG—---
——--CCCAACCCAAGCAGGGAGGAGCGCCGGGGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGCGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTAYGCCCGGCGGCTGATGAGCACAGAGGCGG
TGGAGGTGGTCTGTGAGCTGGTCCCCTCAGAGCAGCGGYGGGAGGCCCTCAGGGAACTGATGGGGCTC
TACCTCCAAATGAAGCCTGTGTGGCGCNNNNNNNNNAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTGCCGGAGCA-————- AAGAGGGATGCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCCAACCCTGCCCTGGAGGCTTTTGGTAATGCCAAAACACTGAGAAATGACAACTCATCACGC
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGCGGCAAGCTGTCCTCTGCAGACGTAGAGACTTA
CCTTCTGGAAAAGTCGCGTGTCACCTTTCAGCTCAAAGCAGAGAGGAACTACCACATCTTCTTCCAGA
TCTTGTCCAATCACAAGCCAGAGCTGTTGGACATGCTTTTGATCACCAACAATCCATACGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATAGCCACCGACAG
TGCNTTCGATGTGCTTGGCTTTACTCAGGAGGAGAAAATGGGGGTCTACAAGTTGACAGGTGCAATCA
TGCAYTACGGCAACATGAGGTTCAAGCAAAAGCAGCGTGAGGAGCAGGCTGAGCCTGACGGCACTGAG
GCTGCTGACAAGTCAGCTTATCTAATGGGGCTGAACTCTGCAGATCTCGTGAAAGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTATGTCACTAAAGGTCAGGGTGTAGACCAAGTCTACTACTCCCTTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCCACCAACTGCCTGGGCATGCTGCTGCTGTCCGACGCC
CACCAGTGCACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCCGCCATCTGCAA
GACGGAGGACTTCCTCCAGCTCCCCAAGGACATGGTGGTGCAGCTGCTGTCGCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTGTACGAGGCCGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGCCAC
TGCCACCTGGCCGAGCTGCTGAGGACGGTCCGCCTGGCGCTGCTGCCCGCCATCTTCCTGATGGAGAA
CGTGTCGACGGAGGAGCTGATCAACGCCCAGGTCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGACGGCGTGGTCAACAGCCCGTGCGCCCGCCCCCGCAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGACAGACCTTCATGTGCGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAAGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGGGGGCGGGGCTCGGAGAACGGCGTGTCCAAAGACGTGTGGGTGTACGAC
ACCGTCCAGGAGGAGTGGTCCAAGGCGGCGCCCATGCTCATCGCCCGGTTCGGCCACGGCTCGGCCGA
GCTGAAACACTGCCTCTACGTGGTGGGAGGGCATACGGCGGCCACCGGCTGCCTCATGGTCGGGACAG
CTCTAAGCCTGCTAATTCGAGCAGAACTGAGCCAAYCCGGCGCTCTCCTTGGAGACGATCAAATTTAT
AATGTAATCGTCACAGCTCATGCCTTCGTAATAATTTTCTTTATAGTAATACCAATCATAATCGGGGG
CTTCGGCAACTGATTAATTCCACTGATGATCGGCGCCCCCGACATGGCATTCCCTCGTATAAATAATA
TGAGCTTTTGACTTCTACCCCCATCATTCCTCCTACTTCTAGCATCTTCCGGTGTAGAAGCTGGAGCT
GGTACCGGTTGAACGGTATACCCACCCCTGGCAGGCAACCTAGCACATGCGGGAGCTTCTGTAGACCT
AACAATCTTCTCTCTTCACCTGGCGGGTGTTTCGTCGATTCTCGGGGCTATCAATTTTATCACCACCA
TTATCAACATGAAACCCCCAGCCATTTCTCAGTACCAGACACCCCTCTTTGTTTGAGCAGTTCTGATC
ACTGCCGTTCTTCTACTTCTATCTCTCCCAGTACTAGCCGCTGGTATTACAATGCTTTTAACCGATCG
TAATTTAAACACAACCTTCTTTGACCCGGCAGGCGGCGGGGACCCAATCCTTTACCAACACCTATTYT
GATTCTTTGGGCACCCGGAAGTGTACATTCTAATTCTACCYGGATTCGGCATGATCTCACACATCGTA
GCCTACTACTCAGGTAAGAAAGAACCCTTCGGATACATGGGAATGGTTTGAGCCATAATGGCCATCGG
ACTACTGGGCTTCATTGTGTGAGCTCACCACATGTTCACGGTAGGCATGGATGTAGACACGCGGGCAT
AT
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Sigmops bathyphilus

AAGGCCGTGCGATTCTCCTTCACCGTCATGTCCGTCTCCGTCCAGGCCGAGGGGGAGGACGAGGCCGT
CACCGTCTTCAGGGAGCCCAAGCCCAACTCCGAGCTGTCCTGCAAGCCCCTGTGTCTGATGTTCGTGG
ACGAGTCCGACCACGAGACGCTGACGGGCGTCCTCGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAA
AACAGCCGCCTCATCCTGTCCCTGGGAGGCCTCCCGAGATCCTTCCGCTTCCACTTCAGGGGCACGGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGGCTGGAGGCCTCGGGCTCCACGTACGTCTGCACCC
TCTGCGACTCCACCCCGGCGGAGGCCTCCCGCAACATGGTGCTCCACTCCGTCACCCGCAGCCACGAC
GAGAACACGGAGCGCTACGAGATATGGAGGACCAACCCCTACTCCGAGTCCGCGGACGAGCTCCGGAA
TCGGGTGAAAGGCGTCTCCGCCAAACCCTTCCTGGAGACCCATCCCACCCTGGACGCTCTGCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCGGAGG—---
——--CCCAACCCCAGCAGGGAGGAGCGCCGCAGCTGGCGCGCCGCTCTGGACAAGCAGCTGAGGCGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCACCGAGGCGG
TGGAGGTGGTGTGCGAGCTGGTCCCCTCAGAGCAGCGGCGGGGGCCCCTCAGGGAGCTGCTGGGGCTC

CACCAGTGCGCCAAGCTCTCCGAGCTCTCCTGGGGCATGTGCCTCAGCAGCTTCCCCGCCATCTGCAA
GACGGAGGACTTCCTCCGGCTCCCCAAGGACATGGTGGTGCAGCTGCTGTCCCACGAGGAGCTGGAGA
CGGAGGACGAGCGGCTGGTGTACGAGGCCGCCCTCGACTGGGTCAACTACGACCTGGAGAGGCGCCAC
TGCCACCTGGCCGCGCTGCTGCGGACGGTGCGCCTGGCGCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACGGAGGAGCTGATCAACGCCCAGGTCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGACGGCGTGGTCAACAGCCCGTGCGCCCGCCCCCGCAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGACAGACCTTCATGTGCGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAAGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACGGGGGGGMGGGGCTCGGAGAACGGCGTGTCCAAAGACGTGTGGGTGTACGAC
ACCGTCCAGGAGGAGTGGTCCAAGGCGGCGCCCATGCTCATCGCCCGGTTCGGCCACGGCTCGGCCGA
GCTGAAACACTGCCTCTACGCGGTGGGAGGGCACACCGCGGCCACGGGCTGCCTCATGGTAGGTACTG
CTTTAAGCCTTCTCATCCGAGCTGAACTCAGTCAACCCGGTGCCCTTCTGGGCGATGACCAAATCTAY
AATGTTATTGTTACAGCGCACGCYTTTGTGATAATTTTCTTTATAGTAATRCCAATCATGATCGGGGG
TTTCGGGAACTGRCTAATCCCACTTATGATCGGAGCCCCAGAYATGGCCTTCCCTCGAATAAATAACA
TAAGTTTCTGACTTCTCCCCCCCTCCTTTCTCCTTCTCCTCGCTTCTTCCGGAGTTGAAGCCGGAGCC
GGAACCGGATGAACAGTATACCCCCCTCTAGCCGGAAATTTGGCCCATGCTGGAGCATCCGTTGACTT
AACTATCTTTTCCCTTCATCTGGCAGGAATTTCATCAATTCTGGGGGCCATCAACTTTATTACAACAA
TTATTAACATGAAACCCGCAGCTATCTCCCAGTACCAAACCCCYTTATTTGTTTGAGCCGTTCTCATT
ACCGCCGTTCTTCTTTTACTTTCTCTTCCCGTTCTAGCCGCAGGCATCACAATACTTCTAACTGACCG
AAACCTAAATACAACTTTCTTTGACCCGGCAGGTGGAGGAGACCCGATTCTTTATCAACACTTATTCT
GATTCTTCGGCCACCCTGAAGTCTAYATYCTAATYTTACCAGGCTTCGGGATGATTTCTCATATTGTT
GCATACTACTCAGGCARAAAAGAACCTTTCGGTTATCTAGGACTAGTTTGGGCCATAATGGCCATCGG
ACTCCTAGGTTCTACTGTTTGAGCACATCACATGTTCACCGGAGGGATGGATGTGGACACACGAGCTT
AC
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Sigmops longipinnis

AAGGCTGTGCGATTCTCCTTCACCGTCATGTCTGTCTCCGTCCAAGCCGAAGGGGAGGACGAGGCCGT
CACCGTCTTCAGGGAGTCCAAGCCMAACTCTGAGCTGTCCTGCAAGCCTCTGTGTTTGATGTTTGTGG
ACGAGTCTGATCACGAGACGCTGACGGGTGTCCTTGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCTGAGATCCTTCCGCTTCCACTTCAGGGGTACGGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACGTACATTTGCACCC
TCTGCGACTCCACCCGGGCGGAGGCCTCCCGCAACATGGTGCTTCACTCCATCACTCGCAGCCACGAG
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCCGAGTCCGCAGACGAGCTTCGGGA
TCGAGTGAAAGGTGTCTCCGCTAAACCCTTCATGGAGACGCAGCCCACCCTGGACGCTCTGCACTGCG
ACATCGGTAACGCCACCGAGTTCTACAAGATCTTTCAGGACGAGATCGGGGAGGTGTACCGGAGG---
—--CCCAACCCGAGCAGGGAGGAGCGCCGTGGCTGGCGGGCCGCTCTGGACAAGCAGCTGAGGCGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGAGCACCGAGGCGG
TGGAGGTGGTCTGCGAGCTGGTCCCCTCGGAGCAGCGGCGGGAGGCCCTCAGGGAGCTGACGGGGCTC
TACCTCCAAATGAAGCCAGTGTGGCGCNNNACTGTCAACACCAAGAGGGTTATCCAGTACTTTGCCAG
TATTGCTGCAGTTGGCGGAGCA-—-——-- AAGAGGGATGCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCCAACCCTGCCCTGGAGGCTTTTGGTAATGCCAAAACATTGAGAAATGACAACTCTTCACGA
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGCTCTCCTCTGCAGACGTAGAGACTTA
CCTTCTGGAAAAGTCGCGTGTCACCTTTCAGCTCAAATCAGAGAGGAATTACCACATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTGATCACCAACAATCCATACGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAATTGATAGCCACAGACAG
TGCATTCGATGTGCTTGGCTTTACTCAGGAGGAGAAAATGGGGGTCTACAAGTTGACAGGTGCAATCA
TGCATTACGGCAACATGAGGTTCAAGCAAAAGCAGCGCGAGGAGCAGGCTGAGCCTGATGGCACTGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTGGTGAAAGGACTTTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTATGTCACTAAAGGTCAGGGTGTTGACCAAGTCTACTACTCCCTTG
GTGCACTGNNNCTCGAGCGGAACCTGCACCCGACCAACTGCCTGGGCATGCTGCTGCTCTCCGACGCC
CACCAGTGCACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCCGCCATCTGCAA
GACGGAGGACTTCCTCCGGCTCCCCAAGGACATGGCGGTGCAGCTGCTGTCGCACGAGGAGCTGGAGA
CGGAGGACGAGCGGCTGGTGTACGAGGCGGCCCTCGACTGGGTCAACTACGACCTGGAGAGGCGCCAC
TGCCACCTGGCCGAGCTGCTGCGGACGGTCCGCCTGGCGCTGCTGCCCGCCATCTTCCTGATGGAGAA
CGTGTCGACGGAGGAGCTGATCAACGCCCAGGTCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGACGGCGTGGTCAACAGCCCGTGCGCCCGCCCCCGCAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGACAGACCTTCATGTGCGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGAAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGGGGGCGGGGCTCGGAGAACGGCGTGTCCAAGGACGTGTGGGTGTACGAC
ACCGTCCAGGAGGAGTGGTCCAAGGCGGCGCCCATGCTCATCGCCCGGTTCGGCCACGGCTCCGCCGA
GCTGAAGCACTGTCTCTACGTGGTGGGCGGGCACACGGCGGCCACGGGCTGCCTCATAATTGGGACAG
CCCTAAGCCTTCTTATCCGAGCAGAACTTAGTCAACCCGGTGCTCTACTAGGTGATGACCAAATTTAT
AATGTTATCGTTACAGCACATGCCTTTGTAATAATCTTCTTTATAGTAATACCAATTATAATTGGCGG
GTTTGGTAACTGACTAATCCCTCTAATAATCGGGGCCCCTGATATGGCATTTCCCCGCATAAATAATA
TAAGCTTCTGACTCCTCCCTCCCTCCTTCCTTCTCCTTCTTGCTTCCTCAGGAGTTGAAGCCGGGGCC
GGAACAGGATGAACAGTTTATCCTCCCCTCGCCAGCAACCTAGCTCACGCAGGAGCCTCCGTCGACCT
AACCATCTTTTCCCTCCATCTCGCAGGTGTCTCCTCAATCCTCGGGGCAATTAACTTCATTACCACAA
TTATTAATATAAAACCCCCTGCTACCTCTCAGTACCAAACCCCACTTTTCGTGTGAGCCGTTCTTGTA
ACAGCCATTCTCTTACTCCTTTCCCTCCCAGTCTTAGCTGCCGGAATTACCATGCTCCTAACCGACCG
AAACCTGAACACAACATTCTTCGACCCTGCCGGGGGAGGAGACCCTATTCTCTACCAACATCTCTTCT
GATTCTTCGGACATCCAGAAGTTTATATTCTAATTCTCCCAGGTTTTGGTATGATCTCTCACATTGTT
GCCTTCTACTCAGGCAAAAAAGAACCCTTCGGATACATGGGAATAGTCTGAGCTATAATAGCCATTGG
ATTACTAGGTTTTATTGTCTGAGCACATCATATGTTTACAGTTGGTATAGACGTAGACACCCGAGCTT
AC
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Margrethia obtusirostra

AAGGCTGTGCGGTTCTCCTTCACCGTCATGTCTGTCTCCGTCCAGGCCGAGGGGGAGGATGAGGCCAT
CACCATCTTCAGGGAGTCCAAGCCAAACTCTGAGCTGTCCTGCAAGCCCCTGTGTCTGATGTTCGTGG
ATGAGTCTGATCACGAGACGCTGACGGGCATCCTTGGGCCCGTGGTGGCTGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCTCAGATCCTTCCGCTTCCACTTCAGGGGTACAGG
CTATGATGAGAAGATGGTGCGTGACCTGGAGGGCCTGGAGGCCTCAGGCTCCACATACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAGGCCGCCCACAACATGGTGCTTCACTCCATCACCCGCAGCCACGAC
GAGAACGCGGAGCGCTACGAGATCTGGAGGACCAATCCCTACTCCGAGTCCGCAGACGAGCTTCGGGA
TCGGGTGAAAGGTGTCTCCGCCAAGCCCTTCATGGAGACCCAGCCCACCCTGGACGCTCTACACTGTG
ACATCGGTAACGCCACCGAGTTCTACAAGATCTTCCAGGAYGAGATCGGCGAGGTGCACCGCAGG---
——--CCCAACCCCAGCCGGGAGGAGCGCCGGAGCTGGCGGGCCGCTCTGGACAAGCAGCTGCGGAGGAA
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCAGGGAGGCGG
CAGAGGTGGTGTGTGAGCTGGTCCCCTCGGAACAGCGGCGCGAGGCCCTCAGGGAGCTGATGGGGCTC
TACCTCCAGATGAAGCCTGTGTGGCGCAAGACTGTCAACACCAAGAGAGTTATCCAGTACTTGGCCAG
CATCGCTGCAGTTCCCGGAGCA-=———- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATGCTAAAACACTGAGAAATGACAACTCATCACGC
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGTTGTCCTCTGCGGACATAGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGGCAGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATGGCCACTGATAG
CGCATTCGATGTGCTTGGCTTTACACCAGAGGAGAAAATGGGAGTCTACAAGTTGACAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCAGAGCCTGATGGCACTGAG
GCTGCTGACAAGTCAGCCTTCCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTATGTCACTAAAGGGCAGGGTGTAGACCAAGTCTATTACTCCCTTG
GTNNNNNNNNNNNNNNNNNNNNNCTGCACCCCACCAACTGCCTGGGCATGCTGCTGCTGTCCGACGCC
CACCAGTGCACCAAGCTGTCTGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCCACCATCTGCAA
GACGGAGGACTTCCTCCAGCTCCCCAAGGACATGGTGGTGCAGCTGCTGTCCCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTACGAGGCCGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGCCAC
TCCCACCTGGCCGAGCTGCTGCGGACAGTGCGCCTGGCGCTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTGTCCACGGAGGAGCTGATCAACGCCCAGGTCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGACGGTGTGGTGAACAGCCCGTGCGCCCGCCCCCGCAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGGCAGACCTTCATGTGCGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGGGGGAGGGGCTCGGAGAACGGCGTGTCCAAGGACGTGTGGGTGTACGAC
ACCGTCCAGGAGGAGTGGTCGAAGGCGGCGCCCATGCTCATCGCCCGGTTTGGCCATGGCTCGGCCGA
GCTGAAACACTGCCTCTACGTGGTGGGAGGGCACACCGCAGCCACGGGCTGCCTGATGGTCGGCACAG
CTTTAAGCCTGCTTATCCGAGCAGAGTTAAATCAACCCGGTGCCCTCCTAGGCGACGACCAAATTTAT
AACGTTATTGTTACGGCACATGCCTTCGTAATAATTTTCTTTATAGTGATACCAATCATGATTGGTGG
CTTCGGAAATTGACTAATTCCCCTTATGATCGGAGCCCCTGACATAGCCTTCCCTCGAATAAACAACA
TAAGTTTCTGACTTCTCCCTCCCTCCTTTCTCCTCCTACTGGCCTCTGCAGGAGTTGAAGCCGGTGCC
GGAACAGGGTGAACGGTCTACCCTCCCCTTGCCGGTAACTTAGCCCACGCAGGAGCATCTGTTGATCT
CACCATCTTCTCCCTACATCTTGCAGGTGTCTCTTCAATTCTTGGGGCAATTAACTTTATCACAACAA
TTATTAACATGAAGCCCCCAGCCATCTCCCAATATCAAACGCCCCTCTTCGTTTGAGCTGTTCTTATT
ACTGCTGTCCTCCTTCTCTTGTCCCTTCCAGTACTAGCTGCTGGGATCACTATACTCCTCACAGATCG
AAACCTAAACACAACCTTCTTCGACCCTGCCGGGGGAGGAGACCCCATCCTCTACCAACATCTCTTCT
GATTCTTCGGACACCCCGAAGTATACATTTTGATTCTTCCAGGCTTTGGCATGATCTCCCACATTGTT
GCCTACTACGCAGGGAAAAAAGAACCCTTCGGCTACATGGGCATGGTCTGAGCCATGATGGCCATCGG
ACTTCTAGGCTTTATTGTCTGAGCCCACCATATGTTCACAGTCGGAATAGATGTGGACACCCGAGCCT
AC
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CATTAGTGCAGTTGCTGGAGCA-————— AAGAGGGACACCAGCAAAGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATGCCAAAACATTGAGAAATGACAACTCATCACGT
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGCGGCAAGCTGGCCTCTGCAGACATAGAGACTTA
CCTCCTCGAAAAGTCACGTGTCACCTTTCAGCTGAAAGCAGAGAGGAACTACCATATATTCTTCCAGA
TCTTGTCCAATCAAAAGCCCGAGCTGTTGGACATGCTTCTAATCACCAATAATCCATATGACTACTCC
TTTATCTCCCAAGGAGAGGTAACAGTGGCATCCATCAACGACTCTGAGGAGTTGATAGCCACTGACAC
TGCATTCGATGTGCTCGGCTTCACTCCAGAGGAGAAAATGGGGATCTACAAGTTGACAGGTGCAATCA
TGCATTTTGGCAACATGCGGTTCAAGAATAAGCAGCGCGAGGAGCAAGCAGAGCCTGATGGTACAGAG
CCTGCTGACAAGTCRGCCTACCTAATGGGGCTGAACTCGGCAGATCTGGTGAAAGGACTCTGCCATCC
CAGGGTGAAGGTGGGCAACGAGTATGTCACTAAGGGGCAGGGTGTGGACCAAGTCTACTACTCCATTG
GTGCGCTGGCTNNNNNNNNNNNNCTGCATCCATCCAACTGCCTGGGGATGCTTCTTCTCTCGGACGCC
CATCAGTGTACCAAGTTGTCTGAGCTGTCCTGGTGCATGTGCCTCAGCAATTTTCCTGCCATTTGCAA
GACAGAGGACTTCCTACAGTTGCCCAAAGACATGGCGGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CAGAGGATGAGAGGCTGGTCTATGAGGCTGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGACAC
TGCCACCTGCCAGAGCTGCTGAAAACCGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTCTCCACAGAAGAGCTGATAAACAGCCAGACCAAGAGCAAAGAACTTGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATACTGCAGAATGAGGGCGTGGTCAACAGCCCACTGGCCCGGCCCAGGAAGACCAGC
CACGCTCTCTTCCTGCTGGGTGGACAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGTGCCATCGGAT
GCAAGGTCTACATTACCGGACGCAGGGGCTCTGAGAATGGGGTCTCCAAAGACGTTTGGGTCTATGAT
ACGTCTCACGAGGAGTGGTCAAAGGCGGCTCCTATGCTCATCGCCCGGTTTGGCCATGGTTCTGCAGA
ACTCAAACACTGCCTCTACGTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATAGTCGGCACAG
CCCTGAGCCTGCTCATTCGGGCAGAACTTAGCCAGCCGGGAGCCCTCCTAGGTGACGACCAAATCTAC
AACGTGCTGGTTACAGCACATGCCTTCGTAATAATCTTCTTTATAGTTATACCCATTATAATTGGAGG
CTTTGGAAACTGGCTGATCCCCCTGATGATCGGAGCCCCAGATATGGCCTTTCCTCGAATAAACAATA
TAAGCTTCTGACTCCTTCCCCCTTCCTTCCTTCTCCTTTTAGCCTCCTCCGGAGTTGAGGCTGGGGCC
GGAACAGGATGAACCGTTTATCCTCCCCTTGCTAGCAACTTAGCCCACGCAGGGGCCTCCGTCGATCT
TACCATCTTTTCCCTTCATCTTGCAGGCATCTCATCAATTCTTGGGGCGATTAATTTTATCACCACAA
TTATTAACATAAAACCCCCTGCCATCTCCCAATACCAAACCCCTCTCTTTGTCTGAGCCGTCCTCATC
ACTGCTGTTCTTCTCCTACTCTCCCTCCCTGTCCTGGCAGCTGGAATTACAATGCTCCTCACAGACCG
AAACTTAAACACAACCTTCTTTGACCCCGCTGGAGGAGGTGACCCCATCCTCTACCAACACCTTTTCT
GATTCTTTGGGCACCCAGAGGTCTATATTCTTATTCTCCCAGGCTTCGGAATAATCTCCCATATCGTT
GCCTATTATTCAGGGAAGAAAGAACCCTTCGGATATATGGGAATGGTTTGAGCTATAATAGCAATTGG
CCTCTTAGGCTTCATCGTGTGGGCCCACCACATGTTTACAGTTGGGATGGATGTAGACACCCGAGCTT
AC
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Maurolicus weitzmani

AAGGCTGTGCGGTTCTCCTTCACCATCATGTCTGTGTCTGTCCAAGCTGAGGATGAGGATGMGGCTGT
TACTGTCTTCAGGGAGCCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCTCTCTGTCTGATGTTTGTGG
ATGAGTCTGATCATGAGACGCTGACAGGCATCCTTGGGCCTGTGGTGGCTGAGAGGAACGCCATGAAG
AACAGCCGCCTCATTCTGTCTCTGGGAGGTCTCCCTCGATCCTTCCGCTTCCACTTCAGGGGTACAGG
CTATGACGAAAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCCGGTTCCACATACATCTGCACTC
TCTGTGACTCCACCCGGGCAGAAGCCTCCCACAACATGGTGCTTCACTCCATCACTCGCAGCCACAAC
GAGAACCTGGAGCGCTATGAGATCTGGAGAACCAACCCCTACTCGGAGTCTGCAGATGAGCTTCGGGA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTCATGGAGACCCAGCCCACCCTGGATGCTCTGCACTGTG
ACATCGGTAATGCCACTGAGTTCTACAAAATATTTCAAGATGAGATCGGGGAGGTGTACCGGAGG—--
—--CCGAACCCAAGCAGGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGAGGAA
GCTGAAGCTGAGACCAGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGTGAGGCGG
TGGAGATGGTGTGTGAGCTGGTCCCCTCAGAACAGCGGCGGGAGGCCCTCAGGGAACTGATGGGGCTC
TACATCCAAATGAAGCCTGTGNNNNNNAAGACTGTCAACACCAAGAGAGTTATCCAGTACYTTGCAAG
CATTRCTGCAGTTGCTGGAGCA-————- AAGAGGGACACCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATGCCAAAACTTTGAGAAATGACAACTCATCACGT
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGCGGCAAGCTGGCCTCTGCAGACATAGAGACTTA
CCTCCTTGAAAAGTCACGTGTCACCTTTCAGCTCAAATCAGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCTGAGCTGTTGGACATGCTTCTAATCACCAATAATCCATATGACTACTGC
TATATCTCCCAAGGAGAGGTAACAGTGGCATCCATCAATGAYTCTGAGGAGTTGATAGCCACTGACAG
TGCATTTGATGTGCTCGGCTTCACTCCAGATGAGAAAATGGGRATCTACAAGTTGACAGGTGCAATCA
TGCATTTCGGCAACATGMAGTTCAAGAATAAGCAGCGMGAGGAGCAAGCAGAGCCTGAYGGCACAGAG
SCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTGTGCCATCC
CAGGGTGAAGGTGGGCAATGAGTATGTCACTAAGGGGCAGGGTGTGGACCARGTCTACTACTCCATTG
GTGCACTGGCTNNNNNNNNNNNNCTGCATCCATCCAACTGCCTCGGGATGCTTCTTCTCTCGGACGCC
CATCAGTGTACCAAGTTGTCTGAGCTGTCCTGGTGCATGTGCCTCAGCAATTTTCCTGCCATTTGCAA
GACGGAGGACTTCCTGCAGTTGCCCAAAGACATGGCGGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CAGAGGATGAGCGGCTGGTCTATGAGGCTGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGACAC
TGCCACCTGCCGGAKCTGCTGAAAACCGTTCGTTTGGCCTTGCTGCCTGCCATCTTCCTCATGGAGAA
TGTCTCCACAGAAGAGCTGATAAACGGCCAGACCAAGAGCAAAGAACTTGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATTCTGCAGAATGAGGGCGTGGTCAACAGCCCGCTGGCCCGGCCCAGGAAGACCAGC
CACGCTCTCTTCCTGCTGGGTGGACAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATAATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGTGCCATTGGAT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTCTCCAAAGACGTTTGGGTCTATGAT
ACGTCTCACGAGGAGTGGTCAAAGGCGGCTCCTATGCTCATCGCCCGGTTTGGCCATGGTTCTGCAGA
ACTCAAACACTGCCTCTACGTGGTGGGTGGACACACAGCCGGAACAGGCTGTCTCATAGTCGGCACAG
CCCTAAGCCTGCTCATTCGAGCAGAACTCAGCCAGCCCGGAGCTCTCCTGGGCGACGACCARATCTAC
AACGTACTGGTCACAGCTCACGCCTTCGTAATAATTTTCTTTATAGTCATGCCTATTATAATTGGAGG
CTTTGGGAACTGACTAATTCCCCTAATGATCGGGGCCCCAGACATAGCCTTTCCTCGAATAAACAACA
TAAGCTTCTGACTCCTGCCGCCCTCCTTCCTTCTCCTTTTAGCCTCCTCCGGGGTTGAAGCAGGCGCA
GGAACTGGGTGAACCGTTTACCCTCCTCTTGCTAGCAACTTGGCCCACGCAGGGGCCTCTGTCGACCT
TACCATTTTCTCGCTCCATCTCGCAGGTATTTCCTCAATCCTTGGAGCAATTAATTTTATTACCACTA
TTATTAACATAAAGCCCCCTGCTATCTCCCAATACCAAACACCTCTATTTGTCTGAGCCGTCCTCATT
ACTGCTGTTCTCCTCTTACTCTCCCTCCCCGTCCTAGCAGCCGGAATTACMATGCTCCTTACGGACCG
AAACCTAAACACAACCTTCTTTGACCCTGCCGGAGGAGGAGACCCCATCCTCTACCAACACCTTTTCT
GATTCTTCGGGCACCCAGAAGTCTACATCCTAATCCTCCCAGGCTTCGGCATAATCTCCCACATCGTT
GCCTATTATTCAGGGAAAAAAGAACCCTTCGGATACATGGGCATGGTGTGAGCTATAATAGCAATTGG
CCTCTTAGGCTTTATCGTATGAGCTCACCATATGTTTACAGTCGGAATAGACGTGGACACCCGAGCCT
AC
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Valenciennellus tripunctulatus

NNNNNNNNNNNNTTCTCTTTCACCATTATGTCCATCTCTGTGACGCCGGATGGAARGCAGGAGGCGGT
CACCATCTTCACGGAGCCSAAGCCCAACTCCGAGCTGTCCTGTAAGCCCMTGTGYCTGATGTTTGTGG
ATGAGTCGGACCACGAGATGCTCACTGCCGTCYTGGGGCCCGTGGTCGCAGAGCGGACGGCKATGACG
GACAGCCGACTCATCCTGTCYATGGGTGGCCTCCCYCGCTCGTTCCGCTTCTACTTCAGAGGCACAGG
CTATGATGAGAAGATGGTGCGYGAGATGGAGGGCCTGGAGGCATCAGGCTCTACCTATGTCTGCACTC
TGTGYGACTCCACCCGGGCRGAGGCCTCYCACAACATGGTGCTCCATTCCATCACCCGCAGCCACRRY
GAGAACCTGGAGCGCTACGAGATATGGMGGAGCAACCCCTTTTCGGAGTCNGTCGAKGAGCTGCGRGA
TCGGGTGAARGGGGTCTCCGCCAAGCCCTTCATGGARACYCAGCCCACYCTGGATGCNTTGCACTGTG
ACATYGGTAACGCCACNGAGTTCTACAAAATCTTYCARGATGAGATCGGGGAGGTGTTCCAGAAG—--
—---SCCAACCCCAGCCGSGAGGAACGGCGANGCTGGAGGGCTGCYCTSGACAAGCAGCTGAGGAAAAA
ACTCAAGCTCAAGCCRGTGATGAGGATGAATGGGAACTACGCCCGGAGGCTGATGTCCGAGGAGRCCG
TGGASGTGGTGTGCGAACTGGTGCCCTCAGARGAAAGGCGGGAGGCTCTGAGGGAGCTRATGGGGCTT
TACCTCCAGATGAAACCTGTGTGGCGNAAGACTGTCAACACCAAGAGGGTTATCCAGTACTTAGCCAG
CATCGCTGCAGTTCCCGGCGCA-==——— AAGCGTGACCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTTGGTAATGCCAAAACACTGAGAAATGACAACTCATCGCGC
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGTTGTCTTCCGCCGACATAGAGACATA
TCTTCTGGAGAAGTCACGTGTCACCTTTCAGCTCAAGGCAGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCGTATGACTACTCC
TACATCTCCCAAGGAGAGGTAACCGTAGCATCCATTAATGATTCTGAGGAGCTTATGGCCACTGATAG
TGCATTCGACGTGCTCGGCTTTACTCAAGAGGAGAAGAACGGAGTCTACAAGTTGACCGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAGAAGCAGCGCGAGGAGCAGGCAGAGCCTGACGGCACMGAG
GCTGCAGATAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTCGTGAAAGGACTCTGCCATCC
CAGGGTGAAGGTCGGCAATGAGTACGTCACTAAAGGSCAGGGAGTAGACCAAGTCTACNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAACTGCCTGGGCATGCTGCTGCTGTCCGACGCC
CACCAGTGTGCCAAGCTGTCCGAGCTGTCCTGGGGGATGTGCCTGGCCAACTTTCCTGCCATTTGCAA
GACGGAGGACTTCCTGCAGCTGCCCAAAGACATGGTGGTGCAGCTGCTGTCTCACGAGGAGCTGGAGA
CGGAGGATGAACGGCTGGTGTACGAGGCGGCGCTCAACTGGGTGAACTACGACCTGGAGAGGCGGCAC
TGCCACCTGTCAGAGCTGCTGAGCACGGTGCGGCTGGCACTTCTGCCCGCCATTTTCCTCATGGAGAA
CGTGTCGACAGAAGAGCTAATTAACGCCCAGGCGAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGAGGGGGTGGTGAACAGCCCATGTGCCCGGCCCAGAAAGACCAGC
CACGCCCTCTTCCTGCTGGGAGGGCAGACCTTCATGTGTGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCTCCCCCAGGAAGGAGTTTTCGGCCTGCGCCATCGGCT
GCAAGGTGTACATSACAGGCGGAGGAGGCTCAGAGAACGGAGTGTCCAAGGACGTGTGGTTGTAYGAY
ACAGTCCAGGAGGAGTGGTCCAAGGCAGCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATAATTGGTACTG
CTCTTAGCCTGCTAATCCGAGCAGAACTGAGCCAGCCCGGCGCCCTCCTAGGAGACGACCAAATTTAT
AACGTTATCGTAACAGCCCACGCCTTCGTAATAATTTTCTTCATAGTAATACCGCTCATAATTGGCGG
TTTCGGAAACTGACTAATCCCCCTTATAATCGGAGCCCCTGATATAGCCTTCCCCCGAATAAATAACA
TAAGCTTCTGACTCCTCCCACCCTCTTTTCTCCTTCTTCTCTCTTCCTCCGCAGTAGAAGCTGGGGCT
GGGACTGGTTGGACTGTCTACCCTCCTCTTGCCGGCAACCTAGCCCATGCAGGAGCTTCAGTTGATCT
AGCTATTTTCTCTCTTCACCTTGCAGGTATTTCATCTATTCTTGGGGCAATTAACTTTATTACCACAA
TTATTAATATAAAACCCCCAGCAATCTCCCAATACCAGACGCCACTCTTCGTCTGAGCTGTCCTTGTT
ACCGCTGTACTTCTCCTACTCTCCTTACCTGTTCTAGCTGCTGGAATTACAATACTACTTACAGATCG
AAACCTAAACACAACTTTCTTCGACCCTGCAGGAGGAGGTGATCCTATTCTGTACCAACACCTCTTCT
GATTCTTCGGACACCCAGAGGTGTATATTCTCATTCTTCCCGGGTTCGGTATAATCTCCCACATCGTC
GCCTACTACTCAGGCAAGAAAGAACCCTTCGGCTATATAGGAATGGTATGAGCTATAATAGCCATCGG
CCTACTAGGCTTCATCGTATGAGCCCACCACATATTCACTGTCGGAATGGATGTAGACACACGAGCCT
AC
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Argyropelecus aculeatus

AAGGCTGTGCGGTTCTCCTTCACCATCATGTCTGTGTCTGTCCAAGCTGAGGATGAGGATGAGGCTGT
TACTGTCTTCAGGGAGCCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCTCTCTGTCTGATGTTTGTGG
ATGAGTCTGATCATGAGACGCTGACAGGCATCCTTGGGCCTGTGGTGGCTGAGAGGAACGCCATGAAG
AACAGCCGCCTCATTCTGTCTCTGGGAGGTCTCCCTCGATCCTTCCGCTTCCACTTCAGGGGTACAGG
CTATGACGAAAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCCGGTTCCACATACATCTGCACTC
TCTGTGACTCCACCCGGGCAGAAGCCTCCCACAACATGGTGCTTCACTCCATCACTCGCAGCCACAAC
GAGAACCTGGAGCGCTATGAGATCTGGAGAACCAACCCCTACTCGGAGTCTGCAGATGAGCTTCGGGA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTCATGGAGACCCAGCCCACCCTGGATGCTCTGCACTGTG
ACATCGGTAATGCCACTGAGTTCTACAAAATATTTCAAGATGAGATCGGGGAGGTGTACCGGAGG—--
—--CCGAACCCAAGCAGGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGAGGAA
GCTGAAGCTGAGACCAGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGTGAGGCGG
TGGAGATGGTGTGTGAGCTGGTCCCCTCAGAACAGCGGCGGGAGGCCCTCAGGGAACTGATGGGGCTC
TACATCCAAATGAAGCCTGTGTGGCGCAAGACTGTCAACACCAAAAGAGTTATCCAGTACTTAGCCAG
CATTGCCGCAGTTCCTGGAGCA-————- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAAGCCAACCCTGCCCTGGAGGCTTTCGGTAACGCCAAAACATTGAGAAATGACAACTCATCACGC
TTTGGCAAATTCATCCGCATTCACTTCGGAACCAGTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAGAAGTCACGCGTCACCTTTCAGCTCAAGGCGGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCCTAYGACTACTGC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCAGAGGAGTTGATAGCCACTGACAG
TGCATTTGATGTGCTYGGCTTTACTCAAGAGGAGAAAATGGGGGTCTACAAGTTGACAGGTGCGATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGYGAGGAGCAGGCAGAGCCTGATGGCACTGAG
GCTGCTGACAAGGCCGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTCTGTCATCC
CAGGGTGAAGGTCGGTAATGAGTTTGTCACTAAAGGGCAGGGTGTTGACCAAGTCAACTACGCCATTG
GTGCACTGGCTCTGGAGAGGAACCTGCACTCTTCCAACTGTCTGGGAATGCTGCTTCTCTCAGATGCC
CATCAGTGTACCAAGCTGTCTGAGCTGTCCTGGGGCATGTGTCTCAGCAACTTTCCTGCCATTTGCAA
GACCGAGGACTTCCTCCAATTGCCCAAAGACATGGTGGTGCAGCTGCTGTCTCATGAGGAGCTAGAGA
CGGAGGACGAGAGGCTGGTCTACGAGGCCGCCCTYGACTGGGTCAACTAYGACCTGGAGAGGCGCCAC
TGCCACCTGCCGGATCTGCTGAGAACCGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTGTCCACAGAGGAGCTGATCAATGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCCCGGCCCAGCAAGACTAGC
CATGCTCTATTCTTGCTTGGTGGACAGACCTTCATGTGTGACAAACTGTACTTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCTAGCCCCAGGAAGGAGTTCAGTGCCTGTGCCATCGGTT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTGTCCAAAGATGTGTGGGTGTACGAC
ACGTCCCAGGAGGAGTGGTCCAAGGCGGCTCCCATGCTCATCGCCCGATTCGGCCATGGTTCTGCAGA
ACTGAAACACTGCCTCTATGTGGTGGAAGGACACACGGCCGGCACAGGCTGCNNNATGGTCGGCACTG
CATTAAGCCTRCTAATCCGWGCTGAACTAAGCCAACCTGGCGCCCTTCTKGGAGATGATCAAATTTAC
AATGTTATTGTTACAGCACATGCSTTTGTAATAATTTTCTTTATAGTAATACCAGTAATAATTGGTGG
ATTCGGCAACTGACTTGTACCCCTAATGATCGGAGCCCCAGACATGGCATTCCCTCGAATAAATAACA
TAAGCTTCTGACTCCTCCCCCCCTCATTTCTTTTACTACTGGCATCCTCTGGGGTAGAAGCMGGAGCT
GGGACAGGTTGAACTGTATACCCCCCTCTAKCCGGAAACTTGGCCCACGCTGGAGCATCAGTTGACTT
AACAATTTTCTCACTTCACCTTGCAGGGATCTCATCAATTCTMGGGGCAATTAACTTTATCACCACAA
TCATTAATATGAAACCGCCTGCCATTACCCAGTATCAAACCCCTTTATTCGTGTGATCTGTCCTAGTG
ACTGCAGTACTACTTCTGCTCTCTCTGCCAGTTCTCGCTGCAGGAATCACAATACTTCTAACCGATCG
AAACCTAAACACAACATTCTTTGACCCTGCAGGAGGAGGAGACCCAATCCTGTACCAACACCTTTTCT
GATTCTTTGGTCACCCAGAAGTGTACATYTTAATTTTACCCGGATTTGGAATAATCTCCCACATCGTC
GCCTATTATTCAGGWAAAAAAGAACCMTTCGGCTACATRGGAATGGTCTGAGCAATGATGGCTATCGG
ACTCCTAGGATTTATCGTATGAGCACATCACATATTCACAGTGGGAATAGACGTAGACACTCGTNNNN
NN
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Argyropelecus gigas

AAGGCTGTGCGGTTCTCCTTCACCATCATGTCTGTGTCTGTCCAGGCTGAGGATGAGGATGAGGCTGT
TACTGTCTTCAGGGAGCCCAAGCCCAACTCTGAGCTGTCGTGCAAGCCTCTCTGTCTGATGTTTGTGG
ACGAGTCTGATCATGAGACGCTGACAGGCATCCTTGGGCCTGTGGTGGCTGAGAGGAACGCCATGAAG
AACAGCCGCCTCATTCTGTCTCTGGGAGGTCTCCCTCGATCCTTCCGCTTCCACTTCAGGGGTACAGG
CTATGACGAAAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCAGGTTCCACATACATCTGCACTC
TCTGTGACTCCACCCGGGCAGAGGCCTCCCACAACATGGTGCTTCACTCCATCACTCGCAGCCACGAC
GAGAACCTGGAGCGCTATGAGATCTGGAGGACCAACCCCTACTCTGAGTCCGCAGATGAGCTTCGGGA
TCGGGTGAAAGGAGTCTCTGCCAAACCCTTCATGGAGACCCAGCCCACCCTGGATGCTCTGCACTGTG
ACATCGGTAACGCCACTGAGTTCTACAAGATATTTCAGGATGAGATCGGGGAGGTGTACCGGAGG—--
—--CCGAACCCAAGCAGGGAGGAGCGCCGGAGCTGGAGGGCTGCTCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGGGG
TGGAGGTGGTGTGTGAGCTGGTCCCCTCAGAACAGCGACAGGAGGCCCTCAGGGAACTGATGGGGCTC
TACATCCAAATGAAGCCTGTGTGGCGCAAGACTGTCAACACCAAGAGAGTTATCCAGTACCTTGCCAG
CATTGCCGCAGTTCCTGGAGCA-————- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAAGCCAACCCTGCCCTGGAGGCTTTCGGTAACGCCAAAACATTGAGAAATGACAACTCATCACGC
TTTGGCAAATTCATTCGCATTCACTTCGGAACCAATGGCAAGTTATCCTCTGCTGACATAGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGTCAGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCCTACGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCGTCCATCAATGATTCAGAGGAGTTGATAGCCACTGACAG
TGCATTTGACGTGCTCGGCTTTACTCAAGAGGAGAAAATGGGGGTCTACAAGTTGACAGGTGCGATCA
TGCATTATGGCAACATGAAGTTCAAGCAAAAGCAGCGCGAGGAGCAGGCAGAACCTGATGGCACTGAG
GCTGCTGACAAGGCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTATGTCATCC
CAGGGTGAAGGTCGGTAATGAGTTTGTCACTAAGGGGCAGGGTGTAGACCAAGTCAACTACTCCATTG
GTGCACTGGCTCTGGAGAGGAACCTGCACTCGTCCAACTGTCTGGGAATGCTGCTTCTGTCAGACGCC
CATCAGTGTACCAAGCTGTCTGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCCGCCATTTGCAA
GACCGAGGACTTCCTCCAGTTTCCCAAAGACATGGYGGTCCAGCTGCTGTCTCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTACGAGGCTGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGGCAC
TGCCACCTGCCGGAGCTGCTGAGAACTGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTSTCCACAGAGGAGCTGATCAATGCCCAGRCCAAGAGCAAGGAGTTGGTGGAYGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCCCGCCCCAGCAAGACCAGY
CAYGCTCTCTTCTTGCTGGGTGGGCAGACCTTCATGTGTGAYAAACTSTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCTAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGTT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTCTCCAAAGATGTGTGGGTGTACGAT
ACGTCCCAGGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCTCGATTCGGCCATGGTTCAGCAGA
ACTCAAACACTGCCTCTACGTGGTGGGAGGACACACGGCCGGCACAGGCTGCCTCATGGTCGGCACAG
CCTTAAGCCTACTTATCCGGGCAGAACTAAGCCAACCCGGCACCCTCATAGGTGATGACCAAATCTAC
AATGTTCTCGTTACAGCACATGCTTTCGTAATGATTTTCTTCATGGTAATACCTATTATAATTGGGGG
CTTCGGAAACTGACTAGTCCCATTAATAATTGGCGCCCCTGACATAGCATTTCCACGAATAAACAATA
TAAGCTTCTGACTCCTCCCCCCATCTTTCCTTCTTCTCCTTGCCTCCTCAGGCGTTGAAGCTGGGGCC
GGGACAGGGTGAACTGTTTACCCCCCTCTTTCCAGCAACTTAGCACATGCAGGCGCCTCAGTAGACTT
AACTATCTTCTCCCTACATCTCGCAGGCATCTCTTCCATTCTAGGAGCAATCAACTTTATTACTACAA
TTATCAACATAAAACCTCCAGCCATCTCTCAATACCAAACACCTCTTTTCGTGTGATCAGTTCTTGTA
ACTGCTGTACTTCTTCTCCTTTCCTTACCAGTCCTAGCTGCCGGTATTACAATACTTTTAACTGACCG
AAACCTAAACACAACATTCTTTGACCCCGCAGGAGGAGGAGACCCCATCTTATACCAACACCTTTTCT
GGTTCTTTGGACACCCAGAAGTCTATATTCTCATCCTACCAGGCTTTGGCATAATCTCTCACATTGTT
GCATACTACTCAGGAAAGAAAGAACCCTTTGGGTATATAGGAATAGTCTGAGCTATAATAGCCATTGG
CCTCCTAGGCTTTATTGTATGAGCCCACCACATATTTACAGTAGGGATAGATGTAGATACCCGAGCTT
AC
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Argyropelecus sladeni

AAGGCTGTGCGGTTCTCCTTCACCATCATGTCCATCTCTGTCCAGGCTGACGATGAGGATGAGGCTGT
CACTGTCTTCAGGGAGCCCAAGCCCAACTCTGAGCTGTCTTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCAGATCATGAGACACTAACGGGCGTCCTCGGGCCTGTGGTGGCCGAGAGGGATGCCATGAAG
AACAGCCGCCTGATCCTGTCTCTGGGAAGCCTCCCTCGATCCTTTCGCTTTCACTTCAGGGGTACAGG
GTAYGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCAGGCTCCACATACATCTGCACTC
TCTGTGACTCCACACGGGCAGAGGCCTCGCACAACATGGTGCTTCACTCTGTTACTCGCAGCCAYGAC
GAGAACATGGAGCGCTAYGAGATCTGGAGGACCAACCCCTATTCCGAGTCGGCGGATGAGCTCCGGAA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTCATGGAGACCCAGCCCACTCTGGACGCTCTGCACTGTG
ACATCGGTAATGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATCGGGGAGGTGTACCAGAGG—--
—---CCCAACCCAAGCAGGGAGGAGCGCCGGAGCTGGCGGACAGCTCTGGACAAGCAGNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNAAGACTGTCAACACCAAGAGAGTTATCCAGTACCTTGCCAG
CATTGCCGCAGTTCCTGGAGCA-————- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAAGCCAACCCTGCCCTGGAGGCTTTCGGTAACGCCAAAACATTGAGAAATGACAACTCATCACGC
TTTGGCAAATTCATTCGCATTCATTTCGGAACCAGTGGCAAGTTATCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGTCAGAGAGGAACTATCACATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCCTACGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCGTCCATCAATGATTCAGAGGAGTTGATAGCCACTGACAG
TGCATTTGACGTGCTCGGCTTTACTCAAGAGGAGAAAATGGGGGTCTACAAGTTGACAGGTGCGATCA
TGCATTATGGCAACATGAAGTTCAAGCAAAAGCAGCGCGAGGAGCAGGCAGAACCTGATGGCACTGAG
GCTGCTGACAAGGTAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTCTGTCATCC
CAGGGTGAAGGTCGGTAATGAGTTTGTCACTAAAGGGCAGAGTGTAGACCAAGTCAACTACTCCATTG
GTGCACTGGCTNNNNNNNNNAACCTGCACTCGTCCAACTGTCTGGGAATGCTGCTTCTCTCAGACGCC
CATCAGTGTACCAAGCTGTCTGAGCTGTCTAGGGGCATGTGCTTCAGCAACTTTCCCGCCATTTGCAA
GACCGAGGACTTCCTGCAGTTGCCCAAAGACATGGCGGTCCAGCTGCTGTCTCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTACGAGGCCGCCCTTAACTGGGTCAACTACGACCTGGAGAGGCGGCAC
TGCCACCTGCCGGAGCTGCTGAGAACTGTTCGTCTGGCCTTGCTGCCTGCCATCTTCCTCATGGAGAA
TGTCTCCACAGAGGAGCTGATCAATGCCCAGACCAAGAGCAAGGAGTTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCCCGGCCCAGGAAGACCAGC
CACGCTCTCTTCCTGCTGGGTGGGCAGACCTTCATGTGTGATAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCTAGCCCCAGGAAGGAGTTCAGCGCCTGCGCAATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTCTCCAAAGATGTTTGGGTCTACGAT
ACGTCCCCTGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCCCGATTCGGCCATGGTTCCGCAGA
ACTCAAACACTGCCTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNTTAAGCTTACTCATCCGAGCAGAGCTAAGCCAACCTGGCGCTCTCCTGGGAGACGACCAAATTTAT
AACGTAATCGTTACTGCGCACGCTTTCGTAATAATTTTCTTTATAGTAATGCCAATTATGATCGGGGG
GTTTGGAAACTGACTCATCCCCTTAATGATTGGAGCCCCCGATATAGCATTCCCTCGAATAAACAACA
TAAGCTTTTGACTCCTCCCCCCTTCCTTTCTGCTTCTCCTCGCCTCTTCAGGTGTAGAAGCCGGGGCA
GGGACHGGGTGAACCGTGTACCCCCCTCTAGCCGGCAATCTGGCCCATGCCGGAGCATCTGTTGACCT
AACCATCTTCTCACTCCACCTAGCAGGTATCTCCTCAATTCTAGGAGCTATCAACTTTATCACCACCA
TTATTAACATGAAACCTCCAGCAATSTCTCAGTACCAGATCCCCCTATTTGTATGAGCTGTTTTAATC
ACTGCWGTCCTYCTCCTTCTATCCCTTCCAGTCTTAGCCGCTGGGATCACAATGTTCCTAACAGACCG
AAACCTAAACACAACCTTCTTTGACCCAGCCGGAGGAGGTGACCCCATYCTTTATCAACACCTATTCT
GGTTCTTYGGCCACCCAGAAGTATACATTCTCATTCTTCCAGGCTTTGGRATGATTTCCCACATTGTT
GCGTACTACTCAGGTAAGAAAGAACCCTTTGGATACATGGGCATGGTCTGAGCTATGATGGCCATTGG
ACTTCTAGGGTTCATCGTATGAGCTCATCACATGTTTACAGTCGGGATGGACGTGGACACCCGAGCAT
AC
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Polyipnus clarus

AAGGCAGTGCGGTTCTCCTTCACCGTCATGTCTGTCTCGGTCCAGGCGGAGGGGGAGGACGAGGCCGT
CACCATCTTCAGGGAGGCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCCCTGTGTCTGATGTTTGTGG
ACGAGTCTGATCACGAGACGCTGACGGGCGTCCTTGGGCCCGTGGTGGCGGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCCTCGATCCTTCCGCTTCCACTTTAGGGGCACGGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGCTTGGAGGCCTCTGGCTCCACGTACATCTGCACCC
TCTGTGACTCCACCCGGGCGGAGGCCKCCCACAACATGGTGCTTCACTCCATCACCCGCAGCCACGAC
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCCGAGTCYGCGGACGAGCTCCGGGA
TCGGGTGAAAGGCGTCTCCGCCAAGCCCTTCTTGGAGACCCAGGCCACCCTGGACGCTCTGCACTGTG
ACATCGGCAATGCCACCGAGTTCTACAAGATCTTTCAGGATGAGATCGGGGAGGTATACCGGAGG—--
—--CCCAACCCGAGCAGGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTAGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGG
TGGAGATGGTGTGTGAGCTGGTCCCCTCAGAACARCGGCAAGAGGCCCTCCGGGAGCTGATGGGGCTT
TACATCCAAATGAAGCCTGTGTGGCGCAAGACTGTCAACACCAAGAGAGTTATCCAGTACCTTGCCAG
CATTGCTGCAGTTCCCGGAGCA-———-- AAGAGGGACCCCAGCAAGGGAACCTTGGAAGATCAAATCA
TCCAAGCCAACCCTGCCCTGGAGGCTTTTGGTAATGCCAAAACACTGAGAAATGACAACTCATCGCGC
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGTCAGAGAGGAACTACCATATCTTCTTCCAGA
TTTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCAGAGGAGTTGATGGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGATGACAGGTGCAATCA
TGCATTTCGGCAACATGAAGTTCAAGCAAAAACAGCGCGAGGAGCAAGCAGAGCCTGACGGCACTGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTCTGCCATCC
CAGGGTTAAGGTCGGCAATGAATTTGTCACTAAAGGGCAGGGTGTGGACCAAGTCTACTACTCCCTTG
GTGCACTNNNNCTGGAGAGGAACCTGCACCCGTCCAACTGTCTGGGAATGCTGCTTCTGTCAGACGCC
CATCAGTGTACCAAGCTGTCTGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCTGCCATTTGCAA
GACTGAGGACTTCCTGCAGTTGCCCAAAGACATGGCGGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CAGAGGACGAGAGGCTGGTCTATGAAGCCGCCCTAAACTGGGTCAACTACGACCTGGAGAGGCGGCAC
TGYTACTTGCCAGAGCTGCTGAGAACCGTTCGCCTGGCCTTGCTGCCTGCCATCTTCCTCATGGAGAA
TGTCTCCACAGAGGAGCTGATCAACGCCCAGACCAAGAGTAAGGAGCTGGTGGACGAGGCTATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCCCGGCCCAGGAAGACCAGC
CATGCTCTCTTCCTGCTGGGTGGGCAGACCTTCATGTGTGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCAGCCCCAGGAAGGAGTTCAGTGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGAGGCTCTGAGAATGGGGTCTCCAAAGATGTTTGGGTSTACGAT
ACGTCCCATGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCCCGATTCGGCCATGGTTCTGCAGA
ACTCAAACACTGTCTCTATGTGGTAGGTGGACACACTGCCGGCACTGGCTGCCTNATAGTCGGCACAG
CCTTGAGCTTGCTCATCCGGGCGGAATTAAGCCAACCGGGCGCGCTCTTAGGCGACGATCAAATCTAC
AATGTTTTAGTAACAGCACATGCATTCGTAATAATTTTCTTCATAGTTATACCCATCATGATCGGCGG
TTTCGGGAACTGGCTCATCCCCCTCATGATCGGAGCCCCCGATATGGCTTTCCCTCGAATAAATAATA
TAAGCTTCTGGCTTCTACCCCCTTCTTTCCTCCTCCTCCTTGCCTCTTCAGGTGTTGAGGCCGGGGCT
GGAACAGGCTGAACCGTTTACCCACCTCTCGCTGGAAATTTGGCCCACGCCGGAGCTTCCGTGGACCT
CACTATTTTCTCCCTTCATCTCGCAGGCATTTCTTCCATTCTAGGGGCTATTAACTTTATTACTACAA
TTATTAACATGAAGCCCCCAGCTATCTCGCAATACCAGACACCCCTCTTCGTGTGAGCTGTTCTTGTC
ACCGCTGTCCTCCTCCTTCTTTCTCTCCCTGTTTTAGCGGCTGGGATTACAATACTTCTTACAGACCG
AAACCTAAACACAACCTTCTTCGACCCCGCAGGAGGGGGTGACCCCATTCTTTATCAACACCTTTTCT
GATTCTTTGGCCACCCAGAAGTATACATCCTTATTTTACCAGGCTTCGGCATGATCTCCCATATTGTT
GCCTATTATTCAGGTAAAAAAGAGCCTTTCGGGTATATAGGAATAGTTTGAGCTATAATAGCAATCGG
GCTCCTAGGCTTTATTGTCTGAGCCCACCACATGTTTACCGTCGGCATAGATNNNNNNNNNNNNNNNN
NN
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Polyipnus kiwiensis

AAGGCCGTGCGGTTCTCCTTCACCGTCATGTCRGTCTCGGTCCAGGCTGAGGGGGAGGATGAGGCCGT
CACCATCTTCAGGGAGACCAAGCCCAACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCTGATCACGAGACGCTGACGGGCGTCCTCGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCTTCGATCCCTCCGCTTCCACTTCAGGGGTACAGG
CTACGACGAGAAGATGGTGCGYGAGATGGAGGGCTTGGAGGCCTCCGGCTCCACATACGTCTGCACCC
TCTGTGACTCCACCCGGGCGGAGGCCTCCCACAACATGGTGCTTCACTCCATAACCCGCAGCCACGAA
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCCGAGTCGGCGGAAGAGCTCCGGGA
TCGGGTGAAAGGCGTCTCCGCCAAACCCTTCATGGAGACCCGGGCCACCCTGGACGCTCTGCACTGTG
ACATCGGTAATGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATCGGCGAGGTGTACCGGAGG---
—--CCCAACCCAAGCAGGGAGGAGCGCCGGAGCTGGCGTGCTGCTCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGG
TGGAGACTGTGTGTGAGCTGGTCCCCTCAGAACAGCGGCAGGAGGCCCTCCGGGAGCTGATGGGGCTT

CATCAGTGTACCAAGCTGTCTGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCTGCCATTTGCAA
GACTGAGGACTTCCTGCAGTTGCCCAAAGACATGGCGGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTATGAAGCTGCCCTTAACTGGGTCAACTACGACCTGGAGAGGCGGCAC
TGCCACTTGCCAGAGCTGCTGAGAACCGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTCTCCACGGAGGAGCTGATCAATGCCCAGACCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCCCGGCCCAGGAAGACCAGC
CACGCTCTCTTCCTGCTGGGTGGGCAGACCTTCATGTGTGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCAGCCCCAGGAAGGAGTTCAGTGCCTGCGCCATCGGAT
GCAAGGTCTACATCACCGGAGGCAGAGGCTCTGAGAATGGGGTCTCCAAAGATGTTTGGGTCTACGAT
ACGTCCCATGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCTCGGTTCGGCCATGGTTCTGCAGA
ACTCAAACACTGCCTCTACGTGGTAGGTGGACACACTGCCGGCACNNNNNNNNNNATAGTCGGTACGG
CCCTAAGCCTGCTTATTCGAGCAGAACTGAGCCAACCCGGTGCCCTTCTAGGCGACGACCAAATCTAC
AATGTGCTGGTCACCGCACACGCTTTTGTCATAATTTTCTTTATAGTAATACCCATTATAATTGGAGG
CTTTGGAAACTGACTTATCCCCTTAATGATCGGAGCCCCTGATATGGCCTTCCCCCGAATGAATAATA
TAAGCTTCTGACTCCTCCCTCCCTCCTTTCTCCTCTTACTTGCCTCCTCAGGAGTAGAGGCAGGCGCC
GGAACTGGCTGAACCGTTTACCCTCCTCTCGCTGGTAATTTGGCCCATGCTGGAGCCTCTGTAGACCT
GACTATTTTTTCCCTCCACCTCGCAGGGATCTCCTCCATCCTAGGTGCAATTAACTTTATCACAACTA
TTATTAATATAAAACCCCCAGCTATCTCCCAATATCAAACACCCTTGTTTGTATGAGCTGTTCTTGTC
ACCGCCGTCCTCCTCCTCCTCTCCCTTCCTGTCCTAGCTGCCGGTATTACAATACTTCTTACAGACCG
AAACCTAAACACAACTTTCTTTGACCCCGCAGGGGGTGGAGACCCCATCCTTTATCAACATCTTTTCT
GATTCTTCGGTCACCCAGAAGTATACATCCTCATCTTACCAGGCTTCGGCATAATCTCCCATATCGTT
GCCTACTACTCAGGGAAGAAAGAACCCTTCGGGTATATGGGCATGGTCTGAGCTATGATAGCAATCGG
GCTTCTTGGTTTTATCGTCTGAGCCCACCACATGTTTACAGTTGGAATAGATGTAGACACCCGAGCCT
AC
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Sternoptyx obscura

AAGGCTGTGCGGTTCTCCTTCACCATCATGTCCATCTCTGTCCAGGTCGACGGTGAGGACGAGGCTGT
CACCGTCTTCAGGGAGCCCAAGCCCAACTCTGAACTGTCTTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCAGATCATGAGACACTGACGGGCGTCCTCGGGCCTGTGGTGGCCGAGAGGGATGCCATGAAG
AACAGCCGCCTGATCCTGTCTCTGGGAAGCCTCCCTCGATCCTTTCGCTTTCACTTCAGGGGTACAGG
GTACGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACATACATCTGCACCC
TCTGTGACTCCACACGGGCAGAGGCCTCGCACAACATGGTGCTTCACTCTGTTACCCGCAGCCACGAC
GAGAACAAGGAGCGCTACGAGATCTGGAGGACCAACCCCTATTCCGAGTCGGCGGAAGAGCTCCGGAA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTTATGGAGACCCAGCCCACTCTGGACGCTCTGCACTGTG
ACATCGGTAATGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATCGGGGAGGTGTACCAGAGG—--
—--CCCAACCCAAGCAGGGAGGAGCGCCGGGGTTGGCGGACAGCTTTGGACAAGCAACTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTACGCCCGACGGCTGATGACCTGCGAGGCGG
TGGAGGTTGTGTGTGAGCTTGTCCCCTCTGAACAGCGGCGGGAGGCCCTCAGGGAACTGATGGGGCTC

CACCAGTGTGCCAAGCTGTCTGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCCGCAATCTGCAA
GACCGAGGACTTCCTGCAGTTGCCCAAAGACATGGCGGTCCAACTGCTGTCTCACGAGGAGCTGGAGA
CCGAGGACGAGAGACTGGTCTACGAGGCCGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGTCAC
TGCCATTTGCCGGAGCTGCTGAGAACCGTCCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATTCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGTGTGGTCAACAGCCCACTGGCCCGGCCCAGGAAGACCAGC
CACGCTCTCTTCCTGCTGGGCGGCCAGACCTTCATGTGTGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGAGGCTCCGAGAACGGCGTGTCCAAAGACGTCTGGGTCTACGAT
ACGTCCCACGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCCCGGTTCGGCCACGGATCCGCGGA
ACTCAAACACTGCCTCTATGTAGTGGGCGGACATACGGCCGGCACGGGCTGCCTCATGGTCGGCACAG
CTTTAAGCCTGCTTATCCGAGCAGAGTTAAGTCAACCCGGTGCCCTCCTAGGCGACGACCAAATTTAT
AACGTTATTGTTACTGCACATGCCTTCGTAATAATTTTCTTTATAGTGATACCCCTCATGATTGGTGG
CTTCGGAAATTGACTAATTCCCCTTATGATTGGAGCCCCCGACATAGCCTTCCCTCGAATAAACAACA
TAAGTTTCTGACTTCTCCCTCCCTCCTTTCTCCTCCTACTGGCCTCTGCAGGAGTTGAAGCCGGTGCC
GGAACAGGGTGAACGGTCTACCCTCCCCTTGCCGGYAACTTAGCCCACGCAGGAGCATCTGTAGATCT
CACCATCTTCTCCCTACATCTAGCAGGTGTCTCTTCAATTCTTGGGGCAATTAACTTTATCACCACAA
TTATTAACATGAAGCCCCCAGCCATCTCCCAATATCAAACGCCCCTCTTTGTTTGAGCTGTTCTTATT
ACTGCTGTCCTCCTTCTCCTGTCCCTTCCAGTACTAGCTGCTGGGATCACTATACTCCTCACAGATCG
AAACCTAAACACAACCTTCTTTGACCCTGCCGGGGGAGGAGACCCCATCCTCTACCAACATCTGTTCT
GATTCTTCGGACACCCAGAAGTATACATTCTGATTCTTCCAGGCTTTGGCATGATCTCCCACATTGTT
GCCTACTACTCAGGGAAAAAAGAACCCTTCGGGTACATGGGCATGGTCTGAGCCATGATGGCCATCGG
ACTTCTAGGCTTTATTGTCTGAGCCCACCATATGTTCACAGTCGGAATAGATGTGGACACCCGAGCCT
AC
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Sternoptyx pseudobscura

AAGGCTGTGCGGTTCTCCTTCACCATCATGTCCATCTCTGTCCAGGTTGACGGTGAGGACRAGGCTGT
CACYGTCTTCAGGGAGCCCAAGCCCAACTCTGAACTGTCTTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCAGATCATGAGACACTRACGGGCGTCCTCGGGCCTGTGGTGGCCGAGAGGGATGCCATGAAG
AACAGCCRCCTGATCCTGTCTCTGGGAAGCCTCCCTCGATCCTTTCGCTTTCACTTCAGGGGTACAGG
GTACGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACATACATCTGCACCC
TCTGTGACTCCACACGGGCAGAGGCCTCGCACAACATGGTGCTTCACTCTGTTACCCGCAGCCAYGAC
GAGAACAAGGAGCGCTACGAGATCTGGAGGACCAACCCCTATTCCGAGTCGGCGGAAGAGCTCCGGAA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTTATGGAGACCCAGCCCACTCTGGACGCTCTGCACTGTG
ACATCGGTAATGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATCGGGGAGGTGTACCAGAGG—--
—--CCCAACCCAAGCAGGGAGGAGCGCCGGGGTTGGCGGACAGCTTTGGACAAGCAACTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTACGCCMGACGGCTGATGACCTGCGAGGCGG
TGGAGGTTGTGTGTGAGCTTGTCCCCTCTGAACAGCGGCGGGAGGCCCTCAGGGAACTGATGGGGCTC

CACCAGTGTGCCAAGCTGTCTGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCCGCAATCTGCAA
GACAGAGGACTTCCTGCAGTTGCCCAAAGACATGGCGGTCCAACTGCTGTCTCACGAGGAGCTGGAGA
CCGAGGACGAGAGACTGGTCTACGAGGCCGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGTCAC
TGCCATTTGCCGGAGCTGCTGAGAACCGTCCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATTCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGTGTGGTCAACAGCCCACTGGCCCGGCCCAGGAAGACCAGC
CACGCTCTCTTCCTGCTGGGCGGCCAGACCTTCATGTGTGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGAGGCTCCGAGAACGGCGTGTCCAAAGACGTCTGGGTCTACGAT
ACGTCCCACGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCCCGGTTCGGCCACGGATCCGCGGA
ACTCAAACACTGCCTCTATGTAGTGGGCGGACATACGGCCGGCACGGGCTGCCTCATAGTGGGAACAG
CTTTAAGCCTACTCATCCGAGCAGAACTAAGCCAACCTGGCGCCCTTCTAGGAGACGACCAAATTTAC
AATGTAATTGTTACGGCCCATGCGTTTGTAATGATTTTCTTTATAGTAATGCCAATCATGATCGGAGG
CTTTGGAAACTGACTCATTCCCCTAATGATTGGTGCCCCCGATATAGCATTCCCCCGAATAAATAATA
TGAGCTTCTGACTTCTCCCTCCCTCTTTCCTCCTACTCCTAGCTTCCTCAGGGGTAGAAGCCGGAGCT
GGGACTGGCTGAACTGTTTATCCCCCACTAGCTGGTAATCTTGCCCACGCGGGAGCATCAGTAGACTT
AACCATCTTTTCCCTTCACCTAGCAGGGGTTTCATCAATTCTAGGGGCTATTAACTTCATTACCACTA
TTATCAACATGAAACCGCCTGCAGTTTCMATATACCAAATCCCACTATTTGTCTGAGCCGTACTAATT
ACAGCTGTCCTTCTCCTTCTCTCTCTTCCAGTATTAGCTGCTGGAATTACAATGCTTCTCACAGATCG
GAACCTAAATACTGCCTTCTTTGACCCAGCAGGAGGTGGGGATCCCATTCTTTATCAACACTTATTCT
GATTCTTCGGCCACCCAGAAGTATATATTCTTATTCTTCCAGGCTTTGGAATAATCTCCCACATTGTT
GCCTACTACTCTGGTAAAAAAGAACCCTTCGGGTATATAGGAATGGTTTGAGCTATGATGGCTATCGG
CCTWTTAGGCTTTATTGTCTGAGCCCACCACATGTTCACTGTAGGRATGGATGTAGACACACGTGCAT
AC
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Ichthyococcus ovatus

AAGGCGGTGCGGTTCTCCTTCACCGTCATGTCCGTCTCCGTCCAGGCCGAGGGGGAGCACGAGGCCGT
CACCGTCTTCAGGGAGTCCAAGCCCAACTCCGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTCGTGG
ACGAGTCCGACCACGAGACGCTGACGGGCATCCTCGGGCCCGTGGTGGCCGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCGCTGGGGGGTCTCCCTCGATCCTTCCGGTTCGACTTCAGGGGGACGGG
CTACGACGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGTTCCACGTACATCTGCACCC
TCTGCGACTCCACGCGGGCGGACGCCGCCCGCAACATGGTGCTCCACTCCATCACCCGCAGCCACGAT
GAGAACACGGAGCGCTACGAGATCTGGAGGACCAACCCTTACTCCGAGTCCGCCGACGAGCTCCGGGA
TCGGGTGAAAGGCGTCTCGGCCAAGCCCTTCATGGAGACCCAGCCCACTCTGGACGCTCTTCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGATGAGATCGGGGAGGTGTACCGGAGG---
—--CCCAACCCCAGCAGGGAGGAGCGGCGGAGTTGGCGGGCCGCGTTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCGGCGAGGCGA
CGGAGGTGGTGTGCGAGCTGGTGCCCTCGGAGCCGCGGCGGGAGGCCCTCCGGGAGCTGATGGGGCTG
TACCTCCAGATGAAGCCCGTGTGGCGCNNNNNNGTCAACACCAAGAGAGTGATCCAGTACCTTGCCAG
CATCGCTGCAGTCCCAGGAGCA-==—-- AAGAGGGATCCCAGCAAGGGAACCTTAGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTTGGTAATGCCAAAACATTAAGAAATGACAACTCATCACGC
TTTGGAAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGTTGTCCTCTGCAGACATCGAGACTTA
CCTTCTGGAGAAGTCCCGTTGTACTTTTCAGCTCAAGGCAGAGAGGAACTACCATATATTCTTCCAGA
TCTTGTCCGAACAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACGCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATAGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAAGAGAAAAATGGAGTCTACAAGCTGACAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAGGCCGCGCGAGGAGCAGGCAGAGCCTGACGGCACCGAG
GCTGCTGACAAGTCAGCTTACCTGATGGGTCTTAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTATGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCCTTG

CTTTAAGCCTGCTCATCCGGGCAGAACTAAGCCAACCCGGTGCCCTTCTAGGCGACGACCAAATTTAT
AATGTTATCGTTACGGCACATGCCTTCGTAATAATTTTCTTTATAGTAATGCCAATTATAATCGGAGG
CTTCGGGAACTGACTAATTCCTCTTATGATCGGAGCCCCCGACATGGCTTTTCCCCGAATAAATAACA
TGAGCTTCTGACTCCTCCCCCCATCTTTCCTCCTTCTGCTTGCCTCCTCAGGAGTTGAGGCAGGGGCC
GGAACAGGGTGAACAGTTTATCCCCCTCTTGCTGGCAACCTAGCTCACGCAGGCGCCTCCGTTGACCT
TACTATTTTTTCCCTTCACCTTGCAGGGATTTCTTCAATTCTAGGGGCAATCAACTTTATTACCACCA
TTATTAATATGAAACCCCCAGCTATTTCCCAGTACCAAACACCTCTCTTTGTATGAGCCGTCCTTGTT
ACAGCTGTCCTCCTTCTCCTTTCCCTCCCCGTTCTAGCCGCCGGAATTACCATGCTTCTTACGGATCG
TAATCTAAACACAACTTTCTTTGACCCTGCAGGAGGGGGCGACCCCATTCTGTACCAGCACCTCTTCT
GATTCTTCGGCCACCCCGAAGTCTATATTTTAATTCTTCCAGGGTTCGGCATGATCTCCCATATTGTA
GCCTATTACGCAGGAAAGAAAGAACCCTTTGGATATATAGGAATGGTCTGAGCTATGATGGCCATTGG
TCTCTTAGGCTTCATCGTCTGAGCCCATCACATGTTTACAGTCGGAATGGACGTAGACACCCGAGCCT
AC
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Phosichthys argenteus

AAGGCCGTGCGGTTCTCCTTCACCGTCATGTCCGTCTCCGTCCGGGCAGAGGGACGGGACGAGGACGT
CACCGTCTTCAGGGAGCCCAAGCCCAACTCGGAGCTGTCCTGCAAGCCCCTGTGTCTGATGTTCGTGG
ACGAGTCCGACCACGAGACGCTAACGGGCATCCTGGGGCCCGTGGTGGCCGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCGCTGGGGGGCCTGCCGCGGTCCTTCCGCTTCCACTTCAGGGGCACGGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACGTACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAGGCCTCCCACAACATGGTGCTCCACTCCATCACCCGCAGCCACGAT
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCTTACTCCGAGTCCGCGGACGAGCTCCGCGA
CCGGGTGAAGGGCGTCTCCGCCAAGCCCTTCATGGAGACCCAGCCCACGATGGACGCCCTGCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCGGAGG—---
——--CCCAACCCGAGCAGGGAGGAGCGCCGCGGCTGGCGGGCCGCCCTGGACAAGCAGCTGAGGAAGAA
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGACCGCCGAGGCGG
TGGAGGCGGTGTGCGAGCTGGTCCCCTCGGAACCGCGGCGAGAGGCCCTGAGGGAGCTGATGGGGCTC
TACCTCCAGATGAAGCCCGTGTGGCGCAAGACTGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTGGCGGAGCA-————- AAGAGGGATTCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATGCCAAAACAGCGAGAAATGACAACTCATCACGC
TTCGGCAAATTCATCCGGATTCACTTTGGAACCACTGGCAAGTTGTCCTCTGCAGACGTAGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGGCAGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAAGAGTTGATAGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAATCTACAAGTTGATAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGCGAGGAGCAGGCAGAGCCTGACGGCACTGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCCTTG
GTGCACTGGCTCTGGAGAGGAACYTGCACCCGTCCAACTGTCTGGGMATGCTGCTKCTSTCMGACGCC
CATCAGTGTACCAAGCTGTCYGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTYCCCGCCATYTGCAA
GACGGAGGACTTCCTSCAGTTGCCCAAAGACATGGCGGTCCAGCTGCTGTCYCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTATGAGGCYGCCCTCAACTGGGTCAACTACGACCTGGAGAGRCGSCAC
TGCCACYTGSCMGAGMTGCTGAGAACGGTTCGTCTGGCSYTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTSTCCACGGAGGAGCTGATCAACGCCCAGRCCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGTT
GCAAGCTGARGATCCTGCAGAAYGAGGGYGTGGTCAACAGCCCAYKRGGCCMGGCCCMGGAAGACCAGC
CACGCTCTCTTCCTGCTGGGYGGRCAGACCTTCATGTGYGACAARCTSTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCRGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACRTCACCGGRGGBAGGGGCTCKGAGAAYGGGGTRTCCAAAGAYGTGTGGGTGTACGAY
ACSTYCCAKGAGGAGTGGTCSAAGGCRGCTCCCATGCTCATCGCCCGGTTCGGCCAYGGCTCNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNAGTCTACTCATCCGGGCAGAGTTAAGCCAACCTGGCGCCCTCCTAGGCGACGACCAGATCTAC
AACGTCATCGTAACAGCTCACGCCTTCGTAATAATTTTCTTTATAGTAATACCAATTATGATTGGGGG
TTTTGGAAACTGGCTGATCCCCTTAATGATTGGGGCCCCTGATATAGCCTTCCCCCGAATAAACAACA
TGAGCTTCTGACTTCTCCCTCCTTCCTTTCTTCTCCTGCTGGCCTCCTCAGGGGTTGAAGCCGGGGCC
GGAACAGGATGAACCGTTTACCCCCCTCTCGCCGGCAACCTAGCCCACGCAGGGGCCTCCGTTGACCT
GACCATCTTTTCCCTACATCTTGCAGGGATTTCTTCAATCCTCGGAGCAATTAACTTCATTACCACCA
TCATCAACATAAAACCCCCAGCTATCTCCCAATACCAGACGCCCCTCTTTGTCTGAGCCGTTCTTGTA
ACCGCGGTTCTTCTCCTTCTGTCCCTTCCAGTCCTAGCCGCTGGTATCACCATACTCCTAACAGACCG
GAACCTAAACACAACCTTCTTTGACCCAGCAGGGGGAGGAGACCCCATCCTTTACCAGCACCTTTTCT
GATTCTTTGGGCACCCCGAAGTTTATATTCTTATTCTCCCGGGCTTTGGCATGATCTCCCACATTGTT
GCTTACTACTCAGGGAAAAAAGAGCCTTTTGGGTACATAGGCATGGTCTGGGCCATAATGGCCATTGG
ACTTCTGGGCTTTATCGTCTGAGCCCATCCCATGTTTACAGTCGGGATAGACGTAGACACCCGGGCTT
AC
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Pollichthys mauli

NNNNNNGTGCGGTTCTCTTTCACCATCATGTCCATCTCTGTCAGGGCAGAGGACAATGAGGACGAGGT
TACCCTTTTCACCGAGCCAAAGCCCAACTCAGAGCTGTCCTGCAAACCCCTGTGCCTGACATTTGTGG
ATGAGTCAGACCATGAGACACTCACTGCAGTCCTGAGACCCGTCGTTACAGAGCGGAAAGCGATGACA
GAAAGCAGACTCATCCTATCCATAGGTGGACTGCCTCGCTCTTTCCGCTTCCACTTCAGAGGCACTGG
ATATGATGAGAAGATGGTACGTGAGATGGAGGGCCTCGAAGCTTCAGGGTCCACCTACATCTGCACTC
TTTGTGACTCCACCCGGGCAGAGGCCTCTCAAAACATGGTGCTGCACTCCATCACCCGCAGTCATGAT
GAGAACCTGGAACGCTATGAAATMTGGCGGACCAACCCCTATTCTGAGTCTGYGGATGAGCTGAGAGA
TAGRGTAAAAGGGGTATCAGCCAAGCCCTTCATGGAGACTCAACCTACTGTGGATGCTCTGCACTGTG
ACATTGGCAACGCCACTGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTATTTGAAAAG—--
—---GTCAACCCCAGCCGTGAGGAACGGCGGGGCTGGAGGGCAGCCCTAGACAAGCAGTTGAGGAAAAA
AATGAAGCTCAAACCAGTGATGAGGATGAATGGAAACTACGCCCGCAAGCTGATGACCATGGAGGCTG
TGGAGGTGGTGTGTGAGTTGGTGCCTTCAGAGGAAAGGAGGGAGGCCCTGAGGGACCTCATGAGATTG
ACCCTCNNNNNNNNNNNNNNNNNNNNNNNNACTGTCAACACCAAGAGAGTTATTCAGTACTTTGCCAG
CATTGCTGCAGTTGGCGGAGCA-————- AAGAGGGATGCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTTGGTAATGCCAAAACGCTGAGGAACGACAACTCGTCACGG
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGTGGTAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAATCACGTGTCACCTTTCAGCTCAAATCAGAGAGGAACTATCACATCTTCTTCCAGA
TCTTGTCTAATCAAAAACCAGAGCTGCTGGAYATGCTTTTAATCACCAACAATCCATACGACTACTCC
TACATCTCCCAAGGAGAGGTAACGGTAGCATCCATCAATGATTCTGAGGAACTGATGGCCACTGACAG
TGCATTTGACGTGCTTGGTTTTACTCCAGAGGAGAAAATGGGAATCTACAAGTTGACAGGTGCTATCA
TGCATTATGGCAACATGAAGTTCAAGCAAAAACAGCGTGAGGAGCAGGCYGAGCCTGACGGCACTGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGCCTCTGTCATCC
CAGGGTCAAGGTCGGTAATGAGTATGTTACAAAGGGGCAGGGAGTAGACCAAGTCTATTACTCTCTTG
GTGCACTGGCTNNNNNNAGGAACCTGCACCCGTCCAACTGCCTGGGAATGCTGCTGCTCTCCGACGCC
CACCAGTGCACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCCGCCATCTGCAA
GACGGAGGACTTCCTGCAGCTGCCGAAAGACATGGCCGTGCAGCTGCTGTCGCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTACGAAGCCGCCCTCGACTGGGTCAACTACGACCTGGAGAGRCGGCTC
TGCCACCTGGCCGAGCTCCTCCGCACGGTTCGCCTGGCGCTGCTGCCCGCCATCTTCCTGATGGAGAA
CGTGTCGACGGAGGAGCTGATCAACGGCCAGGCCGAGAGCAAGCAGCTGGTGGATGAGGCCGTCCGCT
GCAAACTGAGGATCCTGCAGAACGATGGCGTGGTCAACAGCCCGTGCGCTCGGCCACGCAAGACCAGC
CATGCGCTCTTCCTGCTGGGCGGCCAGACGTTCATGTGCGACAAACTCTACGTGGTCGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCCGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTTTACATCACCGGAGGCCGGGGCTCTGAGAACGGGGTCTCCAAAGACGTCTGGGTGTACGAC
GCGTCCCGTGAGGAGTGGTCGAAGGCGGCCCCCATGCTCGTCGCGCGGTTCGGCCACGGCTCTGCAGA
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Polymetme thaeocoryla

AAGGCAGTGCGATTCTCCTTCACCGTCATGTCTGTCTCCGTGCAGGCTGAGGGGGAGGACAAGGCCGT
CACCATCTTCAGGGAGCCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCTGATCATGAGATGCTGACGGGCGTCCTTGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCCTCGATCCTTCCGCTTCCACTTCAGGGGCACCGG
CTATGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACATACATCTGCACCC
TCTGTGACTCCACCCGGGCAGAGGCCTCCCACAACATGGTGCTGCACTCCGTTACCCGCAGCCACGAC
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCCGAGTCCACAGATGAGCTTCGGGA
TCGGGTGAAAGGCGTCTCAGCCAAACCCTTCATGGAGACCCAGCCCACCCTGGACGCACTGCACTGTG
ACATCGGTAACGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATCGGGGAGGTGTACCGGAGG—--
—---CCGAATGCAAGCAGGGAGGAACGCCGGAGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGAAGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGG
TGGAGATCGTGTGTGAGCTGGTCCCCTCAGAACAGCGGCAGGAGGCCCTCAGGGAGCTGATGGGGCTC
TACCTCCAAATGAAGCCTGTTTGGCGCAAGACTGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTCCCGGAGCA-———-- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAATGCCAAAACGGCGAGAAATGACAACTCGTCACGC
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGCTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGGCAGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTCTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTATCATCCATCAATGATTCTGAGGAATTGATCGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGGGTCTACAAGTTGACAGGTGCAATCA
TGCATTACGGTAACATGAAGTTCAAGCAAAAGCAGCGCGAGGAGCAGGCAGAGCCTGACGGCACCGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTGTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCCTTG
GTGCACTGNNNCTGGAGAGGAACCTGCACCCGTCCAACTGTCTGGGAATGCTGCTCCTCTCGGACGCC
CACCAGTGCGCCAAGCTGTCGGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCCGCCATCTGCAA
GACGGAGGACTTCCTGCAGCTGCCCAAAGACATGGCGGTCCAGCTGCTGTCCCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTACGAGGCCGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGGCAC
TGCCACTTGCCGGAGCTGCTGAGAACCGTTCGTCTGGCGCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCGCGGCCCAGGAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGGCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTCTCCAAAGATGTTTGGGTCTACGAC
ACGTCCCATGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCCCGGTTCGGCCATGGTTCTGCAGA
ACTCAAACACTGCCTCTACGTGGTGGGCGGACACACGGCCGGCACGGGCTGCCTCATGGTCGGCACAG
CTTTAAGCCTGCTTATCCGAGCGGAATTAAACCAACCCGGCACCCTTTTAGGAAACGACCAAATTTAT
AATGTAATTGTTACAGCACATGCCTTTGTAATAATCTTCTTCATAGTGATACCAATCATAATTGGAGG
CTTTGGAAACTGACTAATCCCTCTTATGATTGGGGCTCCTGATATAGCCTTTCCCCGAATAAATAACA
TAAGCTTTTGGCTTCTCCCACCCTCCTTCCTCCTTCTACTTGCCTCCTCCGGAGTTGAAGCCGGGGCT
GGGACTGGATGAACAGTCTATCCCCCACTTGCCGGCAATTTAGCCCACGCAGGGGCCTCCGTTGACCT
AACCATTTTCTCCCTGCATCTTGCAGGGATCTCTTCAATCCTTGGGGCAATCAACTTTATTACCACAA
TTATTAACATGAAACCCCCAGCTATTTCCCAATACCAAACACCCCTCTTTGTCTGAGCTGTCCTTGTT
ACCGCTGTTCTTCTTCTCCTATCTCTCCCAGTCTTAGCTGCTGGAATTACCATGCTTTTGACAGACCG
AAACCTGAACACGACCTTCTTTGACCCAGCAGGAGGGGGAGACCCCATTCTTTACCAACACCTCTTCT
GATTCTTTGGGCACCCCGAGGTATATATTTTAATCCTTCCAGGCTTTGGTATAATCTCTCACATTGTT
GCCTACTATTCAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NN
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Vinciguerria nimbaria

AAGGCGGTGAGATTCTCCTTCACCGTCATGTCCGTCTCTGTCCAGATAGATGGTATGGAAAAGCCAGT
AACTGTGTTCAGGGAGTCCAAACCCAACTCAGAGCTCTCCTGCAAACCTCTGTCTCTGATGTTCGTAG
ATGAGTCCGACCACGAGACACTGACGGGCATCCTCGGACCTGTGGTGGCTGAGAGGAATGCCATGAAG
AACAGTCGCCTTATCCTGTCTCTGGGAGGCCTCCCTCGATCTTTCCGATTCCATTTCAGGGGCACGGG
CTATGATGAGAAGATGGTGCGTGAGATGGAGGGCTTGGAGGCCTCGGGCTCCACCTACATCTGCACTC
TCTGTGACTCCACCCGGGTAGAGGCCTCCCACAATATGGTTCTGCACTCTGTCACCCGCACACATGAG
GAGAACATGGAGCGCTATGAGATCTGGAGGACAAACCCTTATTCTGAGTCAGCTGATGAGCTTCGAGA
TCGGGTAAAAGGTGTCTCTGCCAAGCCTTTCTTGGAGACTCAGCCCACACTGGACGCACTGCACTGTG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAAGATGAGATAGGGGAGGTGCACCAGAGG---
—---CCCAATCCGAGCAGGGAGGAGCGGCGGGGCTGGCGGGCTGCCCTGGACAAGCAGTTGAGGAGAAA
GATTAAGCTGAGGCCAGTGATGAGGATGAATGGAAACTATGCCAGGCGACTGATGACAAGTGAGGCGG
TGGAGGTGGTGTGCGAGCTGGTTCCCTCTGAGCCACGGCGGGAGGCCCTCAGGCAGCTAATGGCACTT
TACCTCCAGATGAAGCCTGTCTGGCGCNAGACTGTCAACACCAAGAGRGTCATCCAGTACTTTGCCAG
CATTGCTGCGGTGGGYGGAGGC—-==——-- GAGAGGGATACCAGCAAGGGAACAYTGGARGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCCTTTGGTAAYGCCAAAACATTGAGGAATGACAACTCATCCCGT
TTTGGAAAATTCATCCGAATTCACTTTGGAACCASTGSCAAGYTGTCSTCTGCTGACATNGAGACTTA
CCTACTGGAAAAGTCCCGTGTCACCTTYCAGCTCAAGGCTGAGAGGAACTATCACATCTTCTTCCAGA
TCTTGTCCAATCARAAGCCAGAGCTGCTGGACATGCTGCTGATYACCAACAACCCATATGACTACTCY
TTCATCTCCCAAGGAGAGGTAACAGTACAGTCCATCAATGATTCAGAGGAAYTGATAGCYACTGAYAG
YGCCTTTGATGTSCTTGGCTTCASTCAAGATGAGAARATGGGAATCTACAAGCTGAYCGGTGCCATYA
TGCAYTAYGGCAACATGAAGTTCAAGCAGARGCAGCGTGAGGAGCARGCTGAGCCTGAYGGAMCGGAG
GCTGCCGACAAGGCAGCTTACCTGATGGGCCTGAACTCTGCAGACYTCATCAARGGACTGTGCCATCC
CAGAGTCAAGGTAGGAAATGAATATGTCACCAAAGGCCAGGGTGTAGAACAAGTCTACTACTCCATTG
GTNNNNNNNNNCTGGAGAGGAACCTCCACCCCAGCAACTGCCTGGGCATGCTGCTGCTGTCCGACGCC
CACCAGTGTGCCAAGCTGTCGGAGCTGTCCTGGGGGATGTGCCTGGGCAACTTCCCGGCCATCTGCAA
GACGGAGGACTTCCTGCAGCTGCCTAAGGACATGGTGGTGCAGCTGTTGCAGCACGAGGAGTTGGAGA
CGGAGGATGAACGGCTGGTGTACGAGGCGGCGCTCAACTGGGTGAACTACGACCTCGAGCGCCGTCAC
CGACACCTGTCAGAGCTGCTGCGCACGGTGCGGCTGGCACTTCTACCCGCCATTTTCCTCATGGAGAA
CGTGTCGACAGAAGAGCTAATTAACGCCCAGGCGAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGAGGGGGTGGTGAACAGCCCATGTGCCCGGCCCAGAAAGACCAGT
CACGCCCTCTTCCTGCTGGGAGGGCAGACGTTCATGTGTGACAAACTYTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCTCCCCCAGGAAGGAGTTTTCGGCCTGCGCCATTGGCT
GCAAGGTGTACGTGACAGGCGGGCGAGGCTCAGAGAACGGCGTGTCCAAGGACGTGTGGGTGTAYGAT
ACAGTGCAGGAGGAGTGGTCCAAGGCAGCGCCCATGCTCATCGCACGATTTGGTCATGGCTCGGCAGA
GTTGAAGCACTGTCTCTATGTGGTGGGTGGGCACACTGCCGCCACCGGCTGCCTCATAGTTGGCACTG
CCCTGAGTCTTCTTATCCGGGCAGAGCTGAGCCAGCCCGGGGCTCTCCTTGGTGATGACCAAATTTAT
AATGTAATCGTCACTGCGCACGCTTTCGTGATGATTTTCTTCATAGTAATACCTCTAATAATCGGAGG
CTTCGGCAACTGGCTGATCCCCCTAATGATTGGGGCCCCCGACATGGCTTTCCCCCGAATGAACAATA
TGAGTTTCTGACTCCTCCCCCCTTCCTTCCTTCTCCTCTTGGCATCATCAGGTGTTGAGGCAGGAGCC
GGAACAGGGTGAACTGTCTACCCCCCTTTGGCAGGCAATCTCGCGCATGCGGGAGCCTCAGTAGACCT
AACCATCTTTTCGCTTCATTTAGCGGGCATCTCATCTATTCTAGGGGCCATCAACTTTATTACGACTA
TTATCAATATGAAGCCTCCTGCAATTTCTCAGTACCAGACCCCCCTATTTGTCTGAGCAGTCTTAGTC
ACAGCGGTCCTCCTACTACTCTCTCTCCCTGTTCTAGCTGCCGGCATCACAATGCTACTTACAGACCG
AAACCTCAATACAACCTTCTTTGACCCTGCTGGGGGAGGAGACCCCATTCTCTACCAACACCTTTTCT
GATTCTTTGGTCACCCAGAAGTCTACATCCTAATTCTCCCAGGGTTCGGAATGATCTCCCACATCGTC
GCATACTACTCCGGCAAAAAAGAACCTTTCGGGTATATAGGAATAGTCTGAGCTATAATAGCAATTGG
CCTCTTAGGCTTTATTGTCTGAGCACATCACATGTTTACTGTGGGGATGGATGTTGACACCCGAGCAT
AC
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Vinciguerria poweriae

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCGTCCAGGTCGATGGCGAGGATGAGCCGGT
GACTGTGTTCAGGGAGTCCAAGCCCAACTCAGAGCTCTCCTGCAAGCCTCTGTCTCTGATGTTCGTGG
ATGAGTCAGACCACGAGACACTGACGGGCATCCTCGGACCTGTGATGGCTGAGAGGGATGCCATGAAA
AACAGTCGCCTCATCCTGCCACTGGGAGGCCTCCCCCGATCTTTCCGCTTCCATTTCAGGGGCACGGG
CTATGATGAGAAGATGGTGCGTGAGATGGAGGGCTTGGAGGCCTCAGGCTCCACCTACATCTGCACTC
TCTGTGACTCCACGCGGGGAGAGGCCTCCCACAATATGGTGCTGCACCCTGTCACTCGCACACATGAA
GGGAACATGGAGCGCTATGAGATCTGGAGGACCAACCCCTACTCTGAGTCAGCCGACGAGCTTCGGGA
TCGGGTGAAAGGCGTTTCCGCCAAACCCTTCATGGAGACTCATCCCACCCTGGATGCTCTGCACTGTG
ACATCAGCAACGCCACAGAGTTCTACAAGATCTTCCAGGATGAGATCGGTGAGCTGTACCGGAGG—--
—-—--CCCAACCCGAGCAGGGAGGAGCGGCGAGGCTGGCGAGCAGCCNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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Yarrella blackfordi

AAGGCCGTGCGATTCTCCTTCACCGTCATGTCTGTCTCCGTGCAGGCTGAGGGGGAGGACGAGGCCGT
CACCATCTTCAGGGAGCCCAAGCCCAACTCTGAGCTGTCYTGCAAGCCTTTGTGTCTGATGTTTGTGG
ATGAGTCTGATCACGAGACGCTGACGGGCATCCTTGGGCCTGTGGTGGCCGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCCTCGATCCTTCCGCTTCCACTTCAGGGGCACAGG
CTATGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACATACATCTGCACCC
TCTGTGACTCCACCCGGGCAGAGGCCTCCCACAATATGGTGCTGCACTCCATTACCCGCAGCCACGAC
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCCGAGTCCGCAGATGAGCTTCGGGA
TCGGGTGAAAGGTGTCTCAGCCAAACCCTTCATGGAGACCCAGCCCACCTTGGACGCACTGCACTGTG
ACATCGGTAACGCCACTGAGTTCTACAAGATCTTTCAGGATGAGATCGGGGAGGTGTACCGGAGG—--
—---CCGAACGCAAGCAGGGAGGAGCGCCGGAGCTGGCGGGCTGCTCTGGACAAACAGCTGAGGAGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGACCAGCGAGGCGG
TGGAGATGGTGTGTGAGCTGGTCCCCTCAGAACAGCGGCRGGAGGCCCTCAGGGAGTTGATGGGGCTC
TACCTCCAAATGAAGCCTGTTTGGCGCAAGACTGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTGCCGGAGCM—=——-— AAGAGGGATACCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTCGGTAACGCCAAAACATTGAGAAATGACAACTCGTCACGC
TTTGGCAAATTCATCCGGATTCACTTTGGAACCAGTGGCAAGCTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGTGTCACCTTTCAGCTCAAGTCAGAGAGGAACTACCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTCTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAACGATTCTGAGGAGTTGATCGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGGGTCTACAAGTTGATAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAGAAGCAGCGCGAGGAGCAGGCAGAGGCTGACGGCACCGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAAGGACTGTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCCTTG
GTNNNNNNNNNCTGGAGAGGAACCTGCACCCGTCCAACTGTCTGGGAATGCTGCTCCTCTCAGACGCC
CACCAGTGCRCCAAGCTGTCGGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTCCCCGCCATCTGCAA
GACGGAGGACTTCCTGCAGCTGCCCAAAGACATGGCGGTCCAGCTGCTGTCCCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTACGAGGCCGCCCTCAACTGGGTCAACTACGACCTGGAGAGGCGGCAC
TGCCACTTGCCAGAGCTGCTGAGAACCGTTCGTCTGGCCCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCCCGGCCCAGGAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGGCAGACCTTCATGTGTGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGTGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTCTCCAAAGATGTTTGGGTCTACGAC
ACGTCTCATGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCCCGGTTCGGCCACGGTTCTGCAGA
ACTCAAACACTGCCTCTACGTGGTGGGCGGACACACGGCCGGCACGGGCTGCCTCATGGTCGGCACAG
CTTTAAGCCTGCTTATCCGAGCGGAGTTAAACCAACCCGGTGCCCTTCTAGGCGACGACCAAATTTAT
AATGTCATTGTTACGGCACATGCCTTCGTAATAATTTTCTTTATAGTAATACCAATTATAATCGGAGG
CTTTGGAAACTGACTAATTCCTCTCATAATTGGCGCCCCCGACATAGCATTCCCCCGAATAAACAACA
TAAGCTTTTGGCTCCTCCCTCCCTCCTTTCTTCTCCTACTTGCCTCCTCCGGAGTTGAAGCCGGGGCC
GGAACTGGCTGAACAGTCTACCCCCCTCTCGCCGGCAATTTAGCCCACGCAGGAGCTTCCGTCGACCT
GACCATTTTCTCCCTCCATCTTGCAGGAGTTTCTTCAATCCTCGGATCAATCAACTTTATTACCACTA
TTATTAATATAAAACCCCCAGCCATCTCCCAATATCAGACACCCCTCTTCATCTGAGCCACTCTTGTT
ACCACTGTTCTTCTTCTTTTGTCTCTCCCGGTTCTAGCTGCTGGAATTACTATGCTTCTAACAGACCG
AAACCTAAACACAACCTTCTTCGACCCGGCAGGGGGAGGAGACCCTATTCTCTACCAACACCTTTTCT
GATTCTTTGGGCACCCGGAAGTATATATTCTAATTCTTCCAGGCTTCGGCATAATTTCCCATATTGTC
GCCTATTATTCAGGAAAGAAAGAGCCCTTTGGTTATATGGGGATGGTCTGAGCTATAATAGCCATCGG
ACTTCTAGGCTTTATTGTTTGAGCCCATCACATGTTTACAGTCGGAATAGATGTAGACACCCGAGCCT
AC
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Astronesthes gemmifer

AAGGCCGTGCGCTTCTCCTTCACCATCATGTCCGTCTCCGTCCAGACCGAGGATACRGACGAGGCCGT
CACTGTCTTCCGGGAGTCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCCCTGTGCCTGATGTTYGTGG
ACGAGTCCGACCATGAGACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAG
AGCAGCCGCCTTATCCTGTCACTGGGGGGCCTCCCCCGCTCTTTCCGCTTCCACTTCAGGGGTACGGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGCCTAGAGGCCTCGGGCTCCATGTACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAAGCGTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCACGAC
GAGAACATGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTTGGAGTCTGCGGACGAGCTGCGGGA
CCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCAGCCCACCCTGGATGCCCTGCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCGGAGG—---
——-—-CCCAGCCCCAGCCGGGAGGAGAGGCGTGGCTGGCGTGCCGCGCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAACGGGAACTATGCACGCCGGCTGATGACCGTCGAGGCGA
TTGAGGCCGTGTGCGAGCTGGTCCCCTCGGAGCCGCGGCGAGAGGCCCTCCGGGAGCTGATGGCACTC
TACCTCCAGATGAGGCCCGTGTGGCGCAAGACCGTCAACACCAAGAGAGTCATCCAGTACTTTGCCAG
CATTGCTGCAGTCGGCGGAGCA-————-— AAGAGGGATGCCAGTAAGGGAACCCTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGARGCGTTCGGCAATGCCAAAACGTTGAGGAACGACAACTCGTCTCGC
TTTGGAAAATTCATCCGGATTCACTTTGGAACCAGTGGAAAGTTGTCCTCTGCAGACATCGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCGGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATAYGACTACTCY
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATGGCCACTGACAG
YGCCTTCGATGTGCTKGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGTTGACAGGGGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGAGAGAGGAGCAAGCAGAGCCCGATGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAGGGCCTCTGYCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCAACTACTCCATCG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGTCTGGGAATGCTGCTYCTCTCAGATGCC
CATCAATGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCCGCCATTTGCAA
GACTGAGGACTTCCTACAGTTGCCCAAAGACATGGCAGTCCAGCTGCTGTCTCACGAGGAGCTGGAGA
CTGAGGACGAGAGGCTGGTCTATGAGGCCGCCCTCAACTGGGTCAACTATGACTTGGAGAGGCGGCAC
TGTCACCTGCCAGAGCTGCTAACAACYGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACSGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAAGGTGTGGTCAACAGCCCGCTAGCCAGGCCCAGGAAGACCAGC
CACTCCCTCTTCTTGCTGGGTGGGCARACCTTCATGTGCGACAAACTCTACCTGGTAGACCAGAAGGC
CAAGGAGATAATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAATGGGGTCTCCAAAGATGTTTGGGTCTACGAT
ACGTCCCACGAGGAGTGGTCGAAGGCGGCGCCCATGCTCATCGCCCGGTTCGGCCATGGCTCTGCAGA
GCTGAAACACTGCCTCTACGTGGTTGGCGGACACACGGCCGGAACAGGCTGCCTCATGGTCGGCACAG
CTTTAAGCCTGCTCATTCGGGCGGAGCTAAGTCAACCCGGCGCCCTCCTAGGCGACGACCAAATTTAT
AATGTTATCGTTACAGCACATGCTTTCGTTATAATCTTCTTTATAGTAATGCCCATCATGATTGGAGG
CTTCGGGAACTGGCTAATTCCCTTAATGCTAGGGGCCCCCGACATGGCCTTCCCTCGCATAAATAATA
TGAGCTTCTGGCTCCTCCCCCCATCCTTCCTTCTTCTGCTAGCCTCTTCAGGCGTAGAAGCTGGGGCC
GGGACAGGATGAACTGTCTACCCCCCTCTTGCCGGGAACTTAGCCCACGCAGGAGCCTCCGTCGACTT
AACAATCTTCTCCCTCCACCTTGCAGGAATCTCCTCAATTCTAGGGGCCATCAACTTTATCACAACTA
TTATCAACATGAAGCCCCCCGCCGTCTCTCAGTACCAAACACCCCTCTTCGTCTGAGCAGTCCTAATT
ACTGCTGTCCTACTACTTCTTTCTCTTCCAGTCCTAGCCGCTGGCATCACCATGCTTCTTACGGACCG
AAACCTTAATACAACCTTCTTTGACCCCGCAGGGGGCGGAGACCCCATTCTTTATCAGCACCTCTTTT
GGTTTTTTGGCCACCCAGAAGTCTACATCCTCATTCTTCCAGGCTTCGGAATAATTTCCCACATCGTT
GCCTACTACGCAGGAAAGAAAGAACCCTTCGGCTACATAGGAATGGTCTGAGCCATGATGGCCATCGG
ACTCCTGGGCTTTATTGTTTGAGCCCACCACATGTTTACAGTAGGAATGGATGTAGACACTCGAGCCT
AC
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Borostomias elucens

AAGGCCGTGCGCTTCTCCTTCACCGTCATGTCCGTCTCTGTCCAGGCCGAGGGCGCGGACGAGGCCGT
CACCGTCTTCCGGGAGTCCAAGCCAAACTCCGAGCTGTCCTGCAAGCCCCTGTGCCTGATGTTTGTGG
ACGAGTCCGACCACGAGACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAG
AGCAGCCGCCTCATCCTGTCGCTGGGGGGGCTCCCTCGCTCTTTCCGCTTCCACTTCAGGGGTACGGG
CTACGACGAGAAGATGGTACGCGAGATGGAGGGGCTGGAGGCCTCGGGCTCCACGTACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAGGCCTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCATGAC
GAGAACGTGGAGCGCTATGAGATCTGGAGGACCAACCCCTACTCGGAGAGCGCAGACGAGCTGCGGGA
CCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCAGCCCACCCTGGACGCCCTGCACTGTG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCAGAGG---
——-—-CCCAGCCCCAGCCGGGAGGAGCGGCGCGGCTGGCGCGCAGCGCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGCCGGCTGATGACCGTGGAGGCGG
TGGAGGCGGTGTGCGAGCTGGTCCCCTCGGAGCCGCGGCGGGAGGCCCTCCGGGAGCTGATGGCGCTC
TACCTCCAGATGAAGCCCGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTCGGCGGAGCA-————-— AAGAGGGATGTCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAAGCTAACCCTGCACTGGAGGCTTTCGGCAATGCCAAAACTTTGAGAAATGACAACTCGTCACGC
TTTGGTAAATTCATCCGGATTCACTTTGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCAGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATAGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGTTGATAGGTGCAATCA
TGCATTATGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCAGAGCCTGATGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCNNNN
NNNNNNNNNNNCTGGAGAGGAACCTGCACCCGTCCAACTGCCTGGGCATGCTGCTGCTGTCAGACGCC
CACCAGTGCGCCAAGCTGTCCGAGCTGTCCTGGGGCATGTGTCTCAGCAACTTCCCCGCCATCTGCAA
GACAGAGGACTTCCTCCAGCTGCCCAAGGACATGGTGGTGCAGCTGCTGGCCCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTATGAGGCCGCCCTCAACTGGGTCAACTACGACCCGGAGAGGCGCCAC
CGCCACCTGGCCGCGCTGCTGGCGACGGTACGCCTGGCGCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACGGAGGAGCTGATCAACGCCCAGGTCGAGAGCAAGTCGCTGGTGGACGAAGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGTGCGCCCGCCCCCGCAAGACCAGC
CACGCCCTCTTCCTGYTGGGCGGACAGACCTTCATGTGCGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGGGGGCGGGGCTCGGAGAACGGCGTGTCCAAAGACGTGTGGGTGTACGAC
ACCKTCCAGGAGGAGTGGTCCAAGGCGGCGCCCATGCTGATCGCCCGGTTTGGCCACGGCTCAGCCGA
GCTGAAACACTGCCTCTACGTGGTGGGAGGGNNNNNNNNNNNNNNNNNNNNNNNNATGGTCGGCACAG
CTTTAAGCCTGCTAATCCGAGCAGAGTTAAGTCAACCCGGCGCCCTCCTAGGCGACGACCAAATTTAC
AACGTTATCGTGACAGCACATGCTTTCGTAATAATCTTCTTTATAGTAATACCCATCATGATCGGGGG
GTTTGGAAACTGACTGCTCCCCCTTATGATTGGGGCTCCTGATATGGCTTTCCCCCGAATAAATAACA
TGAGCTTCTGACTCCTCCCTCCCTCCTTCCTTCTCTTATTGGCCTCTTCAGGCGTCGAGGCTGGAGCC
GGAACCGGGTGAACCGTGTACCCGCCTCTTGCAGGAAACCTGGCCCATGCAGGGGCCTCCGTTGACTT
AACGATCTTTTCACTTCACCTAGCAGGGATCTCCTCAATCCTAGGGGCCATCAACTTTATTACCACGA
CTATCAACATGAAGCCCCCAGCAATCTCCCAATACCAGACACCCCTATTCGTTTGAGCCGTCCTTGTC
ACTGCAGTCCTACTCCTCCTGTCCCTCCCAGTCTTAGCCGCTGGAATTACCATGCTTCTAACAGACCG
AAACCTAAATACAACCTTCTTTGACCCGGCAGGGGGAGGAGACCCCATTCTCTACCAACACCTCTTCT
GATTCTTTGGCCATCCGGAGGTCTACATCCTGATCCTCCCCGGCTTCGGGATAATCTCCCACATTGTT
GCCTACTACTCAGGAAAGAAAGAACCCTTTGGCTATATAGGGATAGTCTGAGCCATGATGGCCATTGG
CCTCCTGGGGTTTATTGTCTGAGCCCATCACATGTTTACAGTGGGCATGGACGTAGATACTCGAGCCT
AC
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Heterophotus ophistoma

AAGGTCGTGCGCTTCTCCTTCACCATCATGTCCGTCTCCGTCCAGGCCGAGGGCGCGGACGAGGCCGT
CACCGTCTTCCGGGAGTCCAAGCCCAACTCTGAGCTGTCTTGCAAGCCCCTGTGCCTGATGTTCGTGG
ACGAGTCCGACCACGAGACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAG
AGCAGCCGCCTCATCCTGTCGCTGGGGGGCCTCCCCTGCTCTTTCCGCTTCCACTTCAGGGGTACGGG
CTACGATGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACGTACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAAGCGTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCACGAC
GAGAACGTGGAACGCTATGAGATCTGGAGGACCAACCCCTACTCGGAGTCCGCGGACGAGCTGCGGGA
CCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCAGCCCACCCTGGACGCCCTGCATTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGCTGCACCGGAGG---
——--CCCAGCCCCAGCCGGGAGGAGCGGCGCGGCTGGCGTGCCGCGCTGGACAAGCAGCTGAGGAGTAA
GATGAGGCTGAGGCCCGTGATGAGGATGAACGGGAACTACGCCCGCCGGCTGATGACCGTGGAGGCGG
TGGAGGCCGTGTGTGAGCTGGTTCCCTCGGAGCCGCGGCGGGAGGCCCTCCGGGAGCTGATGGCGCTC
TACCTCCAGATGAAGCCCGTGTGGCGCAAGACTGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTGGCGGAGCA-————- AAGAGGGATGCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCGCTGGAGGCTTTCGGCAATGCCAAAACGTTGAGAAATGACAACTCGTCACGC
TTTGGTAAATTCATCCGGATTCACTTTGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCAGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATAGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGTTGACAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGAGAGAGGAGCAGGCAGAGCCTGATGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCATTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCATCCAACTGCCTTGGCATGCTGCTGCTGTCAGATGCC
CACCAGTGCACCAAGCTGTCAGAGCTGTCCTGGGGTATGTGTCTCAGCAACTTCCCTGCCATCTGCAA
GACRGAGGACTTCCTCCAGCTTCCCAAAGACATGGTGGTGCAGCTTCTGTCCCACGAGGAGCTGGAGA
CGGAGGATGAGAGACTGGTTTACGAGGCTGCCCTTAACTGGGTCAACTACGACCTGGAGAGGAGACAC
TGCCACCTGCCGGAGCTGCTGAGGACCGTGCGCCTGGCCTTGCTTCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACAGAGGAGCTGATCAATGCCCAAGTAAAGAGCAAGGAGTTGGTGGACGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAATGAYGGTGTGGTCAACAGTCCYTGTGCCCGGCCCAGGAAGACCAGC
CATGCCCTCTTCTTGCTGGGAGGACAGACCTTCATGTGTGACAAGCTGTACTTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGTGCCATCGGCT
GTAAGGTCTACGTCACGGGCGGGAGAGGCTCCGAGAACGGCGTGTCTAAAGATGTGTGGGTCTACGAC
ACCGTCCATGAGGAGTGGTCTAAGGCAGCACCTATGCTCATTGCCAGGTTTGGCCACGGCTCTGCTGA
GCTCAAACACTGTCTCTATGTGGTCGGAGGACACACAGCAGCCACCGGCTGCCTCNNNNNNNNNNNNN
NNNNNNNNNNNNNNATCCGAGCAGAACTAAGTCAACCCGGTGCCCTTCTAGGCGACGACCAAATTTAC
AATGTTATCGTTACGGCACATGCTTTCGTGATAATCTTCTTTATAGTAATACCCCTTATGATTGGAGG
CTTTGGAAATTGACTGATTCCCTTAATGATCGGGGCTCCTGATATAGCTTTCCCTCGCATAAATAATA
TGAGCTTTTGACTTCTCCCCCCCTCCTTCCTTCTTTTACTTGCCTCTTCAGGCGTTGAAGCTGGAGCC
GGGACAGGATGAACCGTCTACCCCCCTCTGGCAGGGAACTTGGCCCATGCAGGAGCCTCCGTTGACTT
GACAATTTTTTCTCTTCATTTAGCGGGAATCTCTTCAATTTTAGGGGCAATCAACTTTATTACCACAA
TCATTAACATAAAGCCCCCAGCCATCTCCCAGTACCAGACTCCCCTGTTTGTTTGAGCTGTTCTAGTT
ACTGCTGTCCTCCTTCTGTTGTCACTTCCTGTTCTAGCCGCTGGAATTACCATGCTCCTTACAGATCG
AAACCTTAACACAACCTTTTTTGACCCAGCAGGGGGAGGAGACCCCATTCTTTACCAACACCTCTTCT
GATTCTTTGGCCACCCGGAAGTCTATATTCTTATTCTCCCAGGCTTCGGAATAATTTCCCACATTGTC
GCTTACTATTCCGGAAAGAAAGAACCTTTTGGTTACATAGGAATGGTCTGAGCCATGATGGCCATCGG
CCTTCTCGGCTTCATCGTCTGAGCCCATCACATGTTCACAGTAGGAATGGANGTAGACACCCGAGCCT
AC
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Neonesthes capensis

ARGGCCGTGCGCTTCTCCTTCACTGTCATGTCCATCTCCGTCCAGGCCGAGGGCGCGGACGAGGCCGT
CACTGTCTTCCGGGAGCCCAAGCCCAACTCCGAGCTGTCCTGCAAGCCCCTGTGCCTGATGTTCGTGG
ACGAGTCCGACCACGAGACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAG
AGCAGCCGCCTCATCCTGTCGATGGGGGGCCTCCCTCGCTCTTTCCGCTTCCACTTCAGGGGTACGGG
CTACGACGAGAAGATGGTACGCGAGATGGAGGGGCTGGAGGCCTCGGGCTCCATGTACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAGGCCTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCACGAG
GAGAACGTGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCGGAGAGCGCGGACCAGCTGCGCGA
CCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCAGCCCACCCTGGACGCCCTGCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATGTTCCAGGACGAGATCGGGGAGGTGCACCGGAGG---
——--CCCGGGCCCAGCCGGGAGGAGCGGCGCGGCTGGCGCGCAGCGCTGGACCAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCGGTGATGAGGATGAACGGGAACTACGCCCGCCGGCTGATGACCGTGGAGGCGG
TGGAGGCGGTGTGCGAGCTGGTCCCCTCGGAGCCGCGGCGGGAGGCCCTCCGGGAGCTGATGGCGCTC
TACCTCCAGATGAAGCCCGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTCGGCGGAGCA-————-— AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAAGCTAACCCTGCACTGGAGGCTTTCGGCAATGCCAAAACCTTGAGAAATGACAACTCGTCACGC
TTTGGTAAATTCATCCGGATTCACTTTGGAACCTCAGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCAGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCGTATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCYGAGGAGTTGATAGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACKCAAGAGGAGAAAATGGGAGTGTACAAGTTGACAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCGGAGCCTGATGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGAGTGTAGACCAAGTCTATTACTCCCTTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGTCTGGGAATGCTGCTTCTCTCAGATGCC
CATCACTGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCCACCATTTGCAA
GACTGAGGACTTCCTACAGTTGCCCAAAGACATGGCGATCCAACTGCTGTCTCACGAGGAGCTGGAAA
CGGAGGACGAGAGGCTGGTCTAAGAGGCCGCCATCAACTGGGTCAACTATGATCTGGAGAGGCGGCAC
TGTCACTTGCCAGAGCTGCTAAGAACTGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCATGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGTGTGATCAACAGCCCGCTGGCCAGGCCAAGGAAGACCAGC
CACTCCCTCTTCYTGCTGGGTGGGCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTTTCCAAAGATGTTTGGGTCTACGAT
ACGTCCCACGAGGAGTGGTCGAAGGCGGCGCCCATGCTCATCGCCCGGTTCGGCCATGGCTCTGCAGA
GCTGAAACACTGCCTCTACGTGGTAGGCGGACACACGGCCGGAACAGGCTGCCTCNNNNNNGGCACAG
CTTTAAGCCTACTCATTCGAGCTGAACTAAGCCAACCCGGGGCCCTTCTAGGTGACGACCAAATTTAT
AATGTAATTGTTACTGCACACGCTTTTGTAATAATCTTCTTTATAGTAATACCCCTCATGATCGGAGG
CTTTGGGAACTGACTAATCCCATTAATRATTGGGGCCCCAGATATRGCCTTCCCTCGAATAAATAATA
TAAGCTTCTGACTTCTCCCCCCCTCCTTTCTACTTCTCCTTGCTTCTTCTGGAGTTGAGGCCGGGGCC
GGAACCGGRTGAACCGTTTACCCCCCTCTTGCCGGCAACCTGGCCCACGCCGGAGCCTCAGTAGACCT
AACAATTTTCTCGCTTCAYCTRGCAGGGATCTCCTCAATTCTAGGGGCCATTAACTTTATCACAACAA
TCATTAACATGAAGCCCCCAGCTATCTCCCAATACCAAACACCCCTATTTGTGTGAKCTGTTCTARTT
ACAGCTGTCCTCCTTCTCCTCTCCCTGCCCGTGCTAGCMGCCGGCATCACAATACTCCTAACAGACCG
AAACCTAAACACAACTTTCTTTGACCCCGCGGGGGGAGGAGACCCYATYCTCTACCAACACYTATTTT
GATTCTTCGGCCACCCAGAAGTATAYATTCTTATTCTTCCAGGCTTCGGAATAATCTCTCACATTGTT
GCCTACTACTCCGGCAAAAAAGAACCCTTTGGGTATATGGGAATGGTCTGAGCCATGATAGCCATCGG
CCTCCTAGGCTTTATCGTGTGAGCCCACCACATGTTCACCGTCGGAATAGACGTRNNNNNNNNNNNNN
NN
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Rhadinesthes decimus

AAGGCCGTGCGCTTCTCCTTCACTGTCATGTCCGTCTCCGTCCAGGCCGAGGGCGCGGACGAGGCCGT
CACCGTCTTCCGGGAGTCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCCCTGTGCCTGATGTTTGTGG
ATGAGTCCGACCACGAGACGCTGACAGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAG
AGCAGCCGCCTCATCCTGTCGCTGGGGGGCCTCCCCCGCTCTTTCCGCTTCCACTTCAGGGGTACAGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACGTACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAAGCGTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCACGAC
GAGAACGTGGAACGCTACGAGATCTGGAGGACCAACCCCTACTCGGAGTCCGCGGACGAGCTGCGGGA
CCGGGTGAAGGGYGTCTCRGCCAAGCCCTTCATGGAGACCCATCCCACCCTGGACGCCCTGCACTGCG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCGGAGG—---
——--CCCAGCCCCAGCCGGGAGGAACGGCGCGGCTGGCGTGCCGCGCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAACGGGAACTACGCCCGCCGGCTGATGACCGTGGAGGGGG
TGGAGGCCGTGTGTGAGCTGGTCCCCTCGGAGCCGCGGCGGGAGGCCCTCCGGGAGCTGATGGCGCTC
TACCTCCAGATGAAGCCCGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTCGGCGGAGCA-————-— AAGAGGGATGCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGCAATGCCAAAACATTGAGAAATGACAACTCGTCACGC
TTTGGTAAATTCATCCGGATTCACTTTGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCAGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAAGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATAGCCACTGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGTTGATAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAGAAGCAGCGAGAGGAGCAGGCCGAACCTGATGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCATTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGCCTGGGAATGCTGCTGCTGTCCGACGCC
CAYCAGTGTGCMAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCCGCCATCTGCAA
GACGGAGGAATTCCTCCAGCTGCCCAAGGACATGGTGGTGCAGCTGCTGKCYCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTACGAGGCCGCCCTCAACTGGGTCAACTACGACCCGGAGAGGCGCCAC
CGCCACCTGGCGGMGCTGCTGGCRACSGTRCGCCTGGCGCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACGGAGGAGCTGATCAACGCCCAGGTCGAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAAGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGTGCGCCCGCCCCCGCAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGACAGACCTTCATGTGCGACAAGCTGTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACGTCACCGGTGGGAGGGGCTCGGAGAACGGCGTGTCCAAAGACGTGTGGGTGTACGAC
ACCGTCCAGGAGGAGTGGTCCAAGGCGGCGCCCATGCTGATCGCCCGGTTCGGCCACGGCTCGGCCGA
GCTGAAACACTGCCTCTACGTGGTGGGAGGRCACACTGCGGCCACGGGCTGCCTCATGGTCGGCACGG
CTTTAAGCCTGCTAATCCGAGCAGAGTTAAGTCAACCCGGTGCCCTTCTGGGCGACGACCAAATTTAT
AATGTTATCGTTACAGCACATGCCTTCGTAATAATCTTCTTTATAGTAATGCCCATCATGATCGGGGG
CTTTGGAAACTGGCTAATCCCCCTTATGATCGGGGCCCCTGACATAGCTTTCCCTCGAATAAACAATA
TAAGCTTTTGACTCCTCCCTCCCTCCTTTCTTCTTTTGCTTGCTTCTTCGGGCGTTGAAGCTGGGGCC
GGAACGGGGTGGACCGTTTACCCCCCTCTTGCTGGGAACCTCGCCCATGCAGGAGCCTCCGTCGACCT
GACAATCTTCTCTCTCCACCTAGCGGGGATCTCTTCAATTCTAGGAGCAATCAACTTTATCACTACAA
TTATTAACATGAAGCCCCCAGCCATCTCCCAGTACCAGACACCCCTCTTTGTCTGAGCCGTTCTTGTT
ACTGCTGTCCTCCTTCTTCTATCTCTCCCAGTCTTGGCCGCTGGAATTACCATGCTCCTTACGGACCG
AAACCTTAACACAACCTTTTTTGACCCGGCAGGAGGAGGAGACCCTATTCTTTACCAACACCTCTTCT
GATTCTTCGGCCACCCAGAAGTTTACATTCTAATTCTTCCGGGCTTCGGAATAATCTCCCACATTGTT
GCTTACTACTCCGGAAAAAAGGAGCCCTTCGGCTACATGGGGATAGTCTGAGCTATGATGGCTATCGG
ACTCCTCGGCTTTATCGTCTGAGCCCACCACATGTTTACAGTAGGCATGGATGTGGATACCCGAGCCT
AC
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Stomias affinis

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCCCGCTCCTTCCGCTTTCACTTCAGAGGCACAGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACGTACGTCTGCACTC
TCTGTGACTCCACCCGAGCGGAAGCCTGTCACAACATGGTGCTTCACTCCATCACCCGCAGCCACGAA
GAGAACCTGGAGCGTTACGAGATATGGAGGACCAACCCCTTTTCGGAGTCTGCGGATGAGCTGCGAGA
CCGAGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACTCAGCCCACCCTGGACGCCCTGCACTGTG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGTACCGGAAG---
-—--CTCAACCCCAGCCGGGAGGAACGGCGCAGCTGGAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTGCCCGGAGCA-————-- AAGAGGGATCCCAGTAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGCAATGCCAAAACATTGAGAAATGACAACTCGTCACGC
TTTGGAAAATTCATCCGGATTCACTTTGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCAGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTTTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATGGCCACTGACAG
TGCATTTGACGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGTTGACAGGTGCAATCA
TGCATTACGGCAACATGAGGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCAGAGCCTGATGGCACTGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTCAAGGGGCTCTGCCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGAGTAGACCAAGTCTACTACTCCCTTG
GTGCACTGGCTCTGGAGAGGAACCTCCATCCGTCCAACTGCCTGGGAATGCTGCTGCTCTCAGACGCC
CACCAGTGCACCAAGCTGTCCGAGCTCTCCTGGGGCATGTGCCTCAGTAACTTTCCCGCCATTTGCAA
GACTGAGGACTTCCTGCAGCTGCCCAAAGACATGGCCGTCCAGCTGCTGTCCCACGAAGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTACGAGGCCGCGCTCAGCTGGGTCAACTATGACCTGGACAGACGACAC
TGTCACCTGCCAGAGCTGCTGAGGACAGTTCGTCTGGCGCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACAGAGGAGCTGATCAACGCGCAGACCAAGAGCAAGGCGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCCCGGCCCAGGAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGGCAGACCTTCATGTGCGACAAGCTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCCGGGGCTCCGAGAACGGGGTCTCCAAAGACGTCTGGGTCTACGAY
ACCTCCCACGAGGAGTGGTCGAAGGCGGCGCCCATGCTCATCGCCCGGTTCGGCCACGGCTCAGCGGA
GCTGAAACACTGCCTCTACGCGGTGGGCGGACACACGGCCGGGTCAGGCTGCCTCATGGTCGGCACAG
CTTTAAGCCTGCTTATTCGGGCAGAACTAAGTCAACCCGGCGCCCTCCTAGGCGACGACCAAATCTAT
AACGTTATCGTTACTGCGCACGCCTTCGTAATAATTTTCTTCATAGTAATGCCCCTCATGATCGGCGG
CTTCGGAAACTGATTAGTCCCCCTAATGATTGGCGCCCCCGACATGGCCTTCCCCCGAATGAATAACA
TGAGCTTTTGGCTCCTTCCCCCCTCATTCCTCCTCCTTCTTGCCTCTTCTGGCGTGGAAGCCGGGGCC
GGGACAGGCTGAACCGTCTACCCCCCTCTCGCTGGCAACCTAGCCCACGCAGGGGCCTCCGTAGACCT
AACAATCTTCTCCCTTCACCTAGCAGGTGTCTCTTCCATTCTTGGTGCAATCAACTTCATCACCACAA
TTATTAATATGAAACCCCCAGCCATCTCCCAATATCAGACACCCCTCTTTGTCTGATCTGTCCTAATC
ACCGCTGTCCTTCTTCTCCTCTCCCTGCCGGTTCTGGCTGCCGGAATTACGATGCTTCTTACAGATCG
AAACTTAAATACAACATTCTTTGACCCGGCAGGGGGAGGTGACCCCATCCTCTATCAACACCTGTTCT
GATTCTTTGGTCACCCAGAAGTCTATATCCTGATTCTCCCAGGCTTCGGCATGATCTCCCACATTGTA
GCCTACTACTCCGGAAAAAAAGAACCTTTCGGTTACATGGGCATGGTCTGAGCCATGATGGCTATCGG
ACTTCTTGGCTTCATTGTCTGAGCCCACCACATGTTCACTGTGGGAATAGATGTAGACACACGAGCCT
AC
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Stomias atriventer

AAGGCTGTACGTTTTTCTATCACTATTATGTCTGTCTCTGTNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNAGCCGGCTCATCCTRTCCATGGGYGGMCTMCCYCGCTCSTTTCGCTTYYACTTCAGAGGCACGGG
ATATGATGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCRGGATCYACYTATGTNTGCACTC
TTTGTGACTCCACCCGGGCRGAGGCCTCCNAAAAYATGGTGCTNCATTCCRTCACNCGCAGYCACRRA
GAGAACCTRGAKCGGTACGARATATGGAGRASCAACCCYTTTTCNGAGTCTGTNGAKGAGCTRCGRGA
TAGGGTSAAGGGGGTCTCCGCCAAGCCCTTCATGGAGACCCATTCCACTCTGGATGCNTTGCACTGTG
ACATNGGCAAYGCCRCGGAGTTCTACAAAATCTTCCAGGATGAGATCGGGGAGGTGTNCYARARG---
—---GTCAACCCCAGTCGGGAGGAAMGGCGCAGCTGGAGGGCAGCCCTGGAYAARCAGCTGAGGAARAA
GTTGAAGCTSARACCRGTGATGAGGATGAATGGCAACTAYGCCCGGMGGCNNNNNNNNNNNNAGGCTG
TGGAGGTGGTGTGTGAGCTGGTGCCCTCAGAGGAGAGGAGGGAGGCCCTGAGGGAGCTTATGAGGCTC
TACCTCCAGATGAAGCCCGTGTGGCGCNNNACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTGCCCGGAGCA-————-- AAGAGGGATCCCAGTAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGCAATGCCAAAACATTGAGAAATGACAACTCGTCACGC
TTTGGAAAATTCATCCGGATTCACTTTGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCAGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTTTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TACATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATGGCCACTGACAG
TGCATTTGACGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGTTGACAGGTGCAATCA
TGCATTACGGCAACATGAGGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCAGAGCCTGATGGCACTGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTCAAGGGGCTCTGYCATCC
CAGGGTTAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGAGTAGACCAAGTCTACTACTCCCTTG
GTGCACTGGCTCTGGAGAGGAACCTCCATCCGTCCAACTGCCTGGGCATGCTACTCCTCTCTGACGCC
CACCAGTGCACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGTAACTTTCCCGCCATTTGCAA
GACCGAGGACTTCCTGCAGCTGCCCAAAGACATGGCGGTCCAGCTGCTGTCCCACGAGGAGCTGGAGA
CAGAGGACGAGAGGCTGGTCTACGAGGCCGCCCTCAGCTGGGTCAACTACGACCTGGATAGACGACAC
TGTCACTTGCCAGAGCTGCTGAGGACAGTCCGTCTGGCCCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACAGAGGAGCTGATCAACGCGCAGACCAAGAGCAAGGCACTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCGCTGGCCAGGCCCAGGAAGACCAGC
CACGCCCTTTTCCTTCTGGGTGGGCAGACCTTCATGTGCGACAAGCTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCCGGGGCTCTGAGAACGGGGTTTCCAAAGACGTTTGGGTCTACGAT
ACGTCCCACGAGGAGTGGTCGAAGGCGGCGCCCATGCTCATCGCCCGGTTCGGCCATGGCTCAGCAGA
GCTGAAACACTGCCTCTACGCGGTGGGCGGACACACGGCCGGATCAGGCTGCCTCNNNNNNNNNNNNN
NNTTAAGCCTGCTTATTCGGGCGGAGCTAAGTCAACCCGGCGCCCTACTAGGCGACGACCAAATTTAC
AACGTAATCGTTACTGCACACGCCTTCGTAATAATTTTCTTTATAGTGATGCCCATCATAATCGGCGG
CTTTGGAAACTGGCTAGTCCCCCTAATGATCGGGGCCCCCGACATGGCTTTCCCTCGAATAAATAATA
TAAGCTTCTGACTCCTCCCTCCCTCCTTTCTCCTTCTTCTTGCCTCTTCAGGGGTTGAAGCCGGGGCT
GGGACAGGTTGAACCGTCTACCCTCCTCTCGCCGGTAACCTGGCTCACGCAGGGGCATCCGTAGACCT
AACGATCTTCTCTCTACACCTAGCAGGGATTTCCTCTATTCTCGGGGCAATTAATTTTATTACCACAA
TCATCAATATGAAGCCCCCAGCCATCTCCCAATATCAGACACCCCTGTTCGTCTGAGCTGTTCTAGTC
ACCGCTGTCCTCCTCCTTCTATCCCTCCCTGTCCTAGCTGCCGGAATTACAATACTTCTCACCGACCG
AAACCTCAATACAACATTCTTCGACCCGGCAGGGGGAGGAGACCCCATTCTCTACCAACACCTGTTCT
GATTTTTCGGGCACCCTGAAGTCTACATTCTAATCCTCCCAGGCTTTGGCATGATCTCTCATATCGTC
GCCTACTACTCGGGGAAGAAAGAACCTTTCGGGTACATGGGGATAGTCTGAGCCATGATGGCCATCGG
ACTCCTAGGCTTCATCGTCTGAGCGCNCNNCATGTTCACTGTTGGGATAGACGTAGATACTCGAGCAT
AC
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Chauliodus danae

AAGGCTGTGCGATTCTCCTTCACCGTCATGTCCGTCTCTGTCCAGGCCGAGGGGAAGGATGAGGCCGT
CACCGTCTTCAGGGAGTCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCTGATCACGAGACGCTGACGGGTGTCCTTGGGCCTGTGGTGGCTGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCTGAGATCCTTCCGCTTCCACTTCAGAGGTACAGG
CTATGATGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCAGGCTCCACGTACATCTGCACCC
TCTGTGACTCCACCCGGGCGGAGGCCTCCCACAACATGGTGCTTCACTCCATCACTCGCAGCCATGAG
GAGAACATGGAGCGCTATGAGATCTGGAGGACCAACCCCTACTCCGAGTCCGCAGACGAGCTTCGGGA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTTATGGAGACCCAGCCCACCCTGGATGCTCTGCACTGTG
ACATCGGTAACGCCACTGAGTTCTACAAGATCTTTCAGGACGAGATCGGGGAGGTGTACCGGAGG—---
——--CCCAACCCAAGCAGGGAGGAGCGCCGGGGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGCGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTACGCCCGGCGGCTGATGAGCACAGAGGCGG
TGGAGGTGGTCTGTGAGCTGGTCCCCTCAGAGCAGCGGCGGGAGGCCCTCAGGGAACTGATGGGGCTC
TACCTCCAAATGAAGCCTGTGTGGCGCAAGACTGTCAACACCAAGAGAGTCATCCAGTACTTTGCCAG
CATTGCTGCAGTCGGCGGAGCA-————-— AAGAGGGATCCGAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCGTTTGGTAATGCCAAAACATTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTCGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCCCGATGCACCTTCCAGCTCAAGTCAGAGAGGAACTATCATATCTTCTTCCAGA
TTTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTGATCACCAACAATCCATATGACTACGCC
TACATCTCCCAAGGAGAGGTAACGGTAGCATCCATCAATGATTCAGAGGAGTTGATAGCCACGGACAG
TGCATTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAAATGGAGTGTACAAGCTGACAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGAGAGAGGAGCAGGCAGAGCCTGACGGCACAGAG
GCTGCTGACAAGTCAGCTTACCTGATGGGCCTGAACTCTGCCGATCTAGTGAAGGGACTCTGCCATCC
CAGAGTTAAGGTTGGCAATGAGTATGTCACAAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCCTCG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGCCTGGGCATGCTGCTTCTSTCCGATGCC
CATCAGTGCGCCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCSGCCATTTGCAA
GACTGAGGACTTCCTGCAGYTGCCCAARGACATGGYGGTGCAGCTGCTGTCTCACGAGGAGCTGGAGA
CAGAGGACGAGAGGCTGGTGTACGAGGCCGCTCTCAACTGGGTCAACTACGACCTGGAGAGGCGGCAC
TGCCACCTGCCRGAGCTGCTGAGAACCGTCCGTCTGGCCCTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACRGAGGAGCTGATCAACGCCCAGGCCAAGAGCAAGGAGGTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGASGGTGTGGTCACCAGCCCGCGCGCCAGGCCCAGGAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGMCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGAGTCTCCAAGGACGTCTGGGTGTACGAC
ACGTCCCACGAGGAGTGGTCGAAGGCGGCTCCCATGCTCATCGCCCGGTTCGGCCACGGCTCCGCGGA
GCTGAAACACTGCCTCTACGTGGTAGGCGGACACACGGCCGGAACCGGCNNNNNNATAGTCGGCACTG
CACTTAGCCTGCTAATTCGGGCAGAACTCAGCCAGCCCGGTGCATTTATGGGCGACGACCAGATCTAC
AACGTTATCGTTACAGCACATGCCTTCGTTATAATTTTCTTCATAGTAATACCCATTATGATCGGGGG
TTTCGGAAACTGGTTAATCCCTCTAATAATCGGGGCCCCTGACATAGCCTTCCCCCGAATAAACAACA
TGAGCTTCTGACTTCTCCCTCCCTCATTTCTTCTTCTACTCGCCTCTTCCGGAGTAGAAGCTGGGGCC
GGGACCGGATGAACTGTATACCCACCCCTTTCAGGTAACCTCGCTCACGCTGGTGCCTCTGTTGACCT
TACAATTTTCTCCCTCCACCTTGCAGGAATCTCTTCTATTCTAGGAGCAATTAATTTCATTACTACTA
TTTATAATATGAAACCCGCCGGTATATCCCAATACCAGGCTCCCCTGTTCGTGTGATCTGTTCTCATT
ACTGCTGTTCTTCTCCTTCTATCCCTACCCGTCCTAGCCGCCGGAATTACCATGCTTCTTACAGACCG
AAACCTTAACACAACCTTCTTCGATCCTGCAGGGGGTGGAGACCCCATCCTTTACCAGCACCTCTTCT
GATTCTTCGGCCACCCTGAGGTCTATATTCTTATTCTCCCGGGCTTCGGAATAATCTCCCACATTATT
GCTTACTACGCTGGTAAAAAGGAACCCTTCGGCTACATGGGGATGGCCTGAGCCATAATGGCAATTGG
ACTTCTAGGCTTTATCGTATGGGCCCACCACATGTTCACTGTAGGCATGGACGTAGACACTCGCGCCT
AC
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Chauliodus sloani

AAGGCTGTGCGATTCTCCTTCACYGTCATGTCCGTCTCTGTCCAGGCCGAGGGGAAGGATGARGCCGT
CACCGTCTTCAGGGAGTCCAAGCCCAACTCTGAGCTGTCCTGCAAGCCTCTGTGTCTGATGTTTGTGG
ATGAGTCTGAYCACGAGACGCTCACGGGTGTCCTKGGGCCTGTGGTGGCTGAGAGGAACGCCATGAAG
AACAGCCGCCTCATCCTGTCTCTGGGAGGCCTCCTGAGATCCTTCCGCTTCCACTTCAGAGGTACRGG
CTATGATGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCAGGCTCCACGTACATCTGCACCC
TCTGTGACTCCACCCGGGCGGAGGCCTCCCACAACATGGTGCTTCACTCCATCACTCGCAGCCATGAG
GAGAACATGGAGCGCTATGAGATCTGGAGGACCAACCCCTAYTCCGAGTCCGCAGACGAGCTTCGGGA
TCGGGTGAAAGGTGTCTCTGCCAAACCCTTTATGGAGACCCAGCCCACCCTGGATGCTCTGCACTGTG
ACATCGGTAACGCCACTGAGTTCTACAAGATCTTTCAGGACGAGATCGGGGAGGTGTACCGGAGG—---
—---CYCAACCCAAGCAGGGAGGAGCGCCGGGGCTGGCGGGCTGCTCTGGACAAGCAGCTGAGGMGGAA
GATGAAGCTGAGGCCAGTGATGAGGATGAATGGGAACTACGCCCGSCGGCTGATGASCACAGAGGCGG
TGGAGGTGGTCTGTGAGCTGGTCCCCTCAGAGCAGCGGCGGGAGGCCCTCAGGGAACTGATGGGGCTC
TACCTCCAAATGAAGCCTGTGTGGCGCAAGACTGTYAAYACCAAGAGAGTCATCCAGTACTTCGCCAG
CATTGCTGCAGTCGGCGGAGCA-————-— AAGAGGGATCCGARCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCGTTTGGTAATGCCAAAACATTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTCGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCCCGATGCACTTTCCAGCTCAAGTCAGAGAGGAACTATCATATCTTCTTCCAGA
TTTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTGATCACCAACAATCCATATGACTACGCC
TACATCTCCCAAGGAGAGGTAACGGTAGCATCCATCAATGATTCAGAGGAGTTGATAGCCACAGACAG
TGCATTCGATGTCCTTGGCTTTACACAAGAGGAGAAAAATGGAATCTACAAGCTGACAGGTGCAATCA
TGCATTACGGCAACATGAGGTTCAAGCAAAAGCAGAGAGAGGAGCAGGCAGAGCCWGACGGCACAGAG
GCTGCTGACAAGTCAGCTTACCTGATGGGCCTGAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CAGAGTTAAGGTGGGCAATGAGTATGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCCTCG
GTGCACTGGCTNNNNNNNNNAACCTCCACCCGTCCAACTGCCTGGGCATGCTGCTTCTCTCCGACGCC
CATCAGTGCACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCCGCCATTTGCAA
GACTGAGGACTTTCTGCAGTTGCCCAAAAACATGGCGGTGCAGCTGCTGTCTCACGAGGAGCTGGAGA
CGGAGGACGAGAGGCTGGTGTACGAGGCCGCTCTCAGCTGGATCAACTACGACCTGGAGAGGCGGCAC
TGCCACCTGCCAGAGCTGCTGAGAACCGTCCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCACGGAGGAGCTGATCAACGGCCAGGCCAAGAGCAAGGAGGTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCACCAGCCCGCTGGCCAGGCCCAGGAAGACCAGC
CACGCCCTCTTCCTGCTGGGCGGCCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACTGGAGGCAGGGGCTCTGAGAACGGAGTCTCCAAGGACGTTTGGGTGTACGAC
ACGTCCCACGAGGAGTGGTCRAARGCGGCTCCCATGCTCATCGCCCGGTTCGGCCACGGCTCCGCAGA
GCTAAAACACTGCCTCTACGTGGTAGGCGGACATACGGCCGGAACCGGCTGCCTCATAGTAGGCACAG
CTCTAAGCCTCCTCATTCGAGCGGAGCTAAGCCAACCCGGCGCCCTCCTGGGGGACGACCAAATTTAT
AATGTCCTTGTTACAGCGCACGCCTTCGTAATAATTTTCTTTATAGTAATACCAATTATGATCGGGGG
TTTTGGAAACTGACTCGTACCCCTAATAATYGGRGCCCCRGACATAGCATTTCCCCGAATAAACAACA
TGAGCTTCTGACTCCTTCCCCCCTCTTTTCTCCTCCTCCTCGCTTCTTCAGGAGTAGARGCKGGTGCT
GGGACAGGATGAACAGTTTACCCTCCTCTCTCTGGGAACTTAGCCCACGCAGGGGCCTCCGTAGATCT
AACAATCTTCTCCCTTCATCTAGCAGGGATCTCTTCGATTCTCGGGGCAATTAATTTCATTACAACCA
TCATTAACATGAAGCCCCCTGCGATCTCTCAGTACCAGACGCCCCTCTTCGTATGGTCCGTGCTTATC
ACGGCGGTCCTGCTCCTCCTCTCTCTCCCCGTCCTMGCAGCCGGTATCACCATGCTCCTGACAGACCG
TAACCTTAACACGACCTTCTTYGACCCCTCCGGGGGAGGAGACCCAATCCTTTACCAACACCTGTTCT
GGTTCTTTGGCCACCCCGAAGTATATATTCTWATTCTTCCCGGCTTCGGGATAATCTCGCACATTGTT
GCCTACTACTCTGGTAAAAAAGAACCYTTCGGGTATATGGGCATGGTCTGAGCTATGATGGCCATCGG
CCTYTTAGGCTTCATCGTGTGGGCCCACCACATGTTTACAGTGGGCATAGATGTAGACACACGMGCCT
AC
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Bathophilus pawneeil

AAGGTCGTGCGTTTCTCCTTCACCGTCATGACCGTCACCGTCCAGGCCGAGGACGCGGATGAGGAAAT
GACCGTCTTCCGGGAGTCCAGGCCCAACTCTGAGCTGTCCTGCAAGCCGCTGTGCCTGATGTTCGTGG
ACGAATCCGACCACGAGACGCTGACCGCCATCTTGGGGCCCGTGGTGGCCGAGCGGAACGCTATGAAG
AGCAGCCGGCTCATCCTGTCGCTGGGGGGCCTCCAACGCTCCTTCAGCTTCCGCTTCAGGGGGACGGG
CTACGACGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGTTCCTCGTTCATCTGCACCC
TCTGCGACTCCACCCGGGCGGAGGCATCCCGCAACATGGTGCTCCACTCCATCACCCGCAGCCACCAG
GAGAACCTGGAGTGCTACGAGATCTGGAGGACCAACCCCTACTCGGAGTCGGCGGACGAGTTGCGCGA
GCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCGGCCCGGCCTGGACGCCCTGCACTGTG
ACATCGGCAACGCCGCCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCGCTGTAAG---
——--CCCCGCCCCAGCCGGGAGGAGCGGCGCGGCTGGCGAGCCRCTCTAGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGAGCGCGGAGGCGG
TGGAGGCCGTGTGCGAGCTGGTCCCGTCGGAGCCGCGGCGGGAGGCCCTTCGGGAGCTAATGGCGCTC
TACCTCCAGATGAGGCCGGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTGGCGGAGCA-————- AAGAGGGATTCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGCAATGCCAAAACACTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTCGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCTGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCRGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCWGAGGAGTTGATAGCCACTGACAG
TGCTTTCGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTGTACAAGTTGACAGGTGCAATCA
TGCACTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCGGAGCCTGACGGCACGGAG
GCTGCTGATAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTGGTGAAGGGACTCTGCCATCC
CAGGGTCAAGGTTGGTAATGAGTTTGTCACTAAAGGGCAGGGAGTAGACCAAGTCAACTACTCCATTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGTCTGGGAATGCTGCTTCTCTCAGATGCT
CATCAGTGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTTAACAACTTTCCCGCCATTTGTAA
GACTGAGGACTTCCTACAGTTACCYAAAGACATGGCAGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CTGAGGACGAGAGGCTGGTCTATGAGGCCGCCCTGAACTGGGTCAATTATGACCTGGAGAGGCGGCAC
TGTCACTTGCCTGAGCTTTTAAGAACAGTTCGTCTGGCCTTGCTGCCTGCCATCTTCCTCATGGAGAA
CGTCTCCATGGAGGAGCTGATCAATGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATTCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGTGTGGTCAACAGCCCTCTGGCCAGGCCCAGGAAGACCAGC
CACTCCCTCTTCTTGCTGGGTGGGCAGACCTTYATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCAGCCCCAGGAAGGAGTTCAGTGCCTGCGCCATYGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTGTCCAAAGACGTGTGGGTCTACGAT
ACGTCCCACGAGGAGTGGTCGAAAGCGGCACCCATGCTCATCGCCCGGTTCGGCCATGGCTCTGCAGA
GCTGAAGCACTGTCTCTACGTGGTGGGTGGACACACGGCCGGAACGGGCTGCCTCATAGTTGGCACAG
CTCTAAGCCTGCTCATTCGAGCGGAGCTAAGCCAACCCGGCGCCCTCCTGGGGGACGACCAAATTTAC
AATGTCCTTGTTACAGCGCATGCGTTCGTAATAATTTTCTTTATAGTAATACCAATTATGATTGGGGG
TTTTGGAAACTGGCTCGTACCCTTAATAATTGGGGCCCCGGACATAGCATTCCCCCGAATAAACAACA
TGAGCTTTTGACTCCTTCCCCCATCTTTTCTCCTCCTCCTTGCCTCCTCAGGAGTAGAGGCGGGGGCT
GGAACAGGGTGAACAGTTTACCCCCCTCTCTCTGGTAACCTAGCCCATGCAGGTGCCTCCGTTGATTT
GACAATCTTCTCCCTTCACCTAGCAGGGATTTCTTCAATCCTCGGGGCAATTAATTTCATTACGACCA
TCATTAACATGAAGCCCCCTGCGATTTCTCAGTACCAGACACCCCTCTTCGTCTGGTCCGTACTCATT
ACGGCGGTCCTACTTCTCCTCTCTCTCCCCGTCCTTGCAGCTGGAATTACCATGCTCCTAACAGATCG
TAACCTTAATACCACCTTCTTCGACCCCGCCGGAGGAGGGGACCCCATCCTTTACCAACACCTGTTCT
GATTCTTTGGCCACCCTGAGGTGTATATTCTTATTCTCCCCGGCTTCGGGATAATCTCACACATTGTT
GCCTATTACTCTGGCAAAAAAGAACCTTTCGGATATATGGGCATGGTCTGAGCTATGATGGCCATCGG
CCTTCTAGGCTTCATCGTATGGGCCCACCACATGTTTACCGTGGGAATAGATGTAGACACACGCGCCT
AC
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Bathophilus vaillanti

AAGGTTGTGCGCTTCTCCTTCACCGTCATGACCGTCACCGTCCCGGCCGAGGACGCGGATGAGGCCGT
TACCGTCTTCCGGGAGTCCAGGCCCAACTCTGAGCTGTCCTGCAAGCCCCTGTGCCTGATGTTCGTGG
ACGAATCCGACCACGAGACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGCGGAACGCTATGAAG
AGCAGCCGGCTCATCCTGTCGCTAGGGGGCCTCCAACGCTCCTTCCGCTTCTGCTTCAGGGGGACGGG
CTACGACGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGCTCCGCCTTCATCTGCACCC
TCTGCGACTCCACCCGGGCGGAGGCGTCCCGCAACATGGTGCTCCACTCCATCACCCGCAGCCACCAG
GAGAACCTGGAGCGCTACGAGATCTGGAGGACCAACCCCTACTCGGAGTCGGCGGACGAGTTGCGCGA
CCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCGGCCCGGCCTGGACGCCCTGCACTGTG
ACATCGGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACTGTAGG---
—--CCCCGCCCCGGCCGGGAGGAGCGGCGCGGCTGGCGAGCCGCTCTAGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAACGGGAACTACGCCCGGCGGCTGATGAGCGCGGAGGCGG
TGGAGGCCGTGTGCGAGCTGGTCCCGTCGGAGTCGCGGCGGGAGGCTCTTCGGGAGCTGATGGCGCTT
TACCTCCAGATGAGGCCGGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTGGCGGAGCA-————- AAGAGGGATTCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGCAATGCCAAAACACTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTCGGAACCACCGGCAAGTTGTCCTCTGCGGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCTGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATAGCCACTGACAG
TGCGTTCGATGTGCTTGGCTTTACTCAAGAGGAGAAGATGGGAGTGTACAAGTTGACAGGTGCAATCA
TGCACTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCGGAGCCTGATGGCACGGAG
GCTGCTGATAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTCGTGAAGGGACTCTGCCATCC
CAGGGTCAAGGTTGGTAATGAGTTTGTCACTAAAGGGCAGGGAGTAGACCAAGTCAACTACTCCATTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGTCTGGGAATGCTGCTTCTCTCAGATGCT
CATCAGTGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTTAACAACTTTCCCGCCATTTGTAA
GACTGAGGACTTCCTACAGTTACCCAAAGACATGGCAGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CTGAGGACGARAGGCTGGTCTATGAGGCCGCCCTGAACTGGGTCAATTATGACCTGGAGAGGCGGCAC
TGTCACTTGCCTGAGCTTCTAAGAACAGTTCGTCTGGCCTTGCTGCCTGCCATCTTCCTCATGGAGAA
CGTCTCCATGGAGGAGCTGATCAATGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTRGTCAACAGCCCACTGGCCAGGCCCAGGAAGACCAGC
CATTCCCTTTTCTTGCTGGGTGGGCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCAGACATCCCCAGCCCCAGAAAGGAGTTCAGTGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTGTCCAAAGACGTGTGGGTCTACGAT
ACGTCCCACGAGGAGTGGTCGAAAGCGGCACCCATGCTCATCGCCCGGTTCGGCCATGGCTCTGCAGA
GCTGAAGCACTGTCTCTACGTGGTGGGTGGACACACGGCCGGAACGGGCTGCCTCATAGTCGGCACTG
CTCTGAGCCTGCTTATCCGAGCGGAACTCAGCCAACCCGGCGCCCTTTTAGGMGAYGACCAAATTTAT
AACGTTATCGTTACCGCCCACGCCTTCGTAATGATCTTCTTTATGGTAATGCCCATCATGATTGGCGG
GTTCGGGAACTGACTTATCCCCCTTATAATCGGAGCCCCCGACATGGCATTTCCCCGAATGAACAACA
TGAGCTTCTGGCTCTTACCTCCCTCTTTCCTGCTGCTCCTGGCCTCCTCAGGAGTAGAAGCCGGGGCC
GGAACGGGCTGAACCGTTTATCCGCCCCTCTCCGGCAACCTAGCGCAYGCGGGTGCCTCCGTGGACCT
AACCATTTTCTCCCTACATCTGGCAGGGGTTTCTTCCATCCTTGGTGCAATTAAYTTTATCACGACAA
TTCTTAACATGAAACCCCCCGCTATTACCCAATACCAGACCCCCTTATTCGTCTGATCAGTTCTNATC
ACAGCCGTCCTACTACTGCTCTCTCTACCAGTCCTTGCGGCGGGAATCACCATGCTCCTCACAGACCG
AAACTTAAACACAACCTTCTTCGACCCCGCAGGCGGGGGAGACCCCATTCTTTACCAACACCTATTCT
GGTTCTTCGGGCACCCGGAGGTATACATCCTTATCCTCCCTGGATTTGGCATGATCTCCCATATTGTT
GCCTACTACTCGGGGAAAAAAGAACCTTTCGGATACATGGGCATGGTCTGAGCAATAATGGCCATCGG
CCTYCTNGGCTTCATTGTCTGAGCCCATCACATGTTCACCGTGGGAATGGACGTAGACACACGTGCTT
AC
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Chirostomias pliopterus

AAGGCCGTGCGCTTCTCCTTCACCGTCATGTCCGTCTCCGTCCAGGCCGAAGGCGCGGATGAGGCTGT
CACCGTCTTCCGGGAGTCCAAGCCCAACTCTGAGTTGTCCTGTAAGCCCCTGTGCCTGATGTTCGTGG
ACGAGTCCGACCACGAGACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGAGGCCATGAAG
AGCAGCCGCCTCATCCTGTCCCTGGGGGGCCTCCCCCGCTCCTTCCGCTTCCACTTCAGGGGTACGGG
CTACGACGAGAAGATGGTGCGCGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACCTACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAAGCGTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCACGAC
GAGAACRTGGAACGCTACGAGATCTGGAGGACCAACCCTTACTCGGAGTCTGTGGACGAGCTGCGGGA
CCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCAGCCTACCCTGGACGCCCTGCACTGTG
ACATCGGCAACGCCACTGAGTTCTAYAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCGGAGG---
——-—-CCCARCCCCAGCCGGGAGGAGCGGCGCAGCTGGCGCRCCGCRCTGGACAAGCAGCTGAGGAAGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAACGGAAACTACGCCCGCCGGCTGATGACTGTGGAGGCGG
TGGAGGCCGTGTGCGAGCTGGTCCCCTCGGAGCCGCGGCGGGAGGCCCTCCGGGAGCTGATGGCGCTC
TACCTCCAGATGAAGCCCGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCTGCAGTTGGTGGAGCA-————- AAGAGGGATGCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCCCTGGAGGCTTTCGGCAATGCTAAAACATTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGAATTCACTTTGGAACCAGTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCGGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATAGCCACTGACAG
TGCATTTGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGTTGACTGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCTGAGCCTGATGGCACGGAA
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CCGGGTCAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCTGTCG
GTGCACTGGCTNNNNNNNNNNNNNNNCACCCGTCCAACTGTCYGGGAATGCTGCTGCTCTCAGATGCC
CATCAGTGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCCGCCATTTGCAA
GACTGAGGACTTCCTACAGTTGCCCAAAGACATGGCAGTCCAGCTGCTGTCTCACGAAGAGCTGGAGA
CGGAGGACGAGAGGCTGGTCTATGAGGCCGCCCTCAACTGGGTCAACTATGACCTGGAGAGGCGGCAC
TGTCACTTGCCAGAGCTGCTAAGAACCGTTCGTTTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTGTCCACGGAAGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCCATCCGCT
GCAAGCTGAGGATCCTGCAGAACGAGGGCGTGGTCAACAGCCCACTGGCCAGGCCCCGGAAGACCAGC
CACTCCCTCTTCTTGCTGGGTGGGCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGTGTCTCCAAAGATGTTTGGGTCTACGAT
ACGTCCCACGAGGAGTGGTCGAAGGCGGCGCCCATGCTCATCGCCCGGTTCGGCCATGGCTCTGCAGA
GCTGAAACACTGCCTCTACGTGGTGGGCGGACACACGGCCGGAACAGGCTGCCTCATGGTCGGTACAG
CTTTAAGCTTACTCATCCGAGCAGAGCTAAGTCAACCCGGTGCCCTTCTGGGCGACGACCAGATTTAC
AATGTTATCGTTACAGCGCACGCTTTTGTGATAATCTTCTTTATGGTCATGCCCCTCATGATTGGAGG
CTTCGGGAACTGACTAATCCCCCTAATAATTGGGGCCCCAGATATAGCCTTCCCTCGAATAAACAATA
TAAGCTTTTGACTTCTCCCCCCCTCCTTTCTCCTTCTCCTTGCCTCTTCAGGAGTTGAGGCTGGAGCC
GGGACCGGGTGGACCGTTTACCCCCCTCTTGCCGGAAACCTGGCCCACGCGGGAGCCTCCGTTGACCT
GACTATCTTCTCGCTTCACCTAGCAGGAATTTCCTCGATTTTAGGGGCAATTAACTTTATTACTACAA
TCATTAACATGAAGCCCCCAGCCATCTCCCAGTACCAAACGCCCCTCTTCGTCTGAGCTGTTCTCGTC
ACCGCCGTTCTTCTCCTTTTATCCCTTCCCGTCTTAGCCGCTGGCATCACTATACTCCTCACAGACCG
AAACCTAAACACAACTTTCTTTGACCCCGCGGGCGGAGGAGACCCCATTCTTTACCAACACCTCTTCT
GATTCTTCGGCCACCCGGAGGTCTACATTCTAATTCTTCCAGGCTTCGGGATGATTTCCCATATTGTT
GCCTACTACTCCGGGAAGAAAGAACCCTTTGGTTATATAGGAATAGTCTGAGCCATGATGGCCATCGG
ACTCCTTGGCTTCATCGTTTGAGCCCATCACATGTTTACCGTAGGGATGGACGTGGACACCCGAGCCT
AC

210



Echiostoma barbatum

AAGGCAGTGCGCTTCTCCTTCACCGTGATGTCCGTCTCCGTCCAGGCCGAGGGCGCAGACGAGGCAGT
CACTGTCTTCCGGGAGTCCAGGCCCAACTCTGAGCTGTCCTGCAAGCCCCTGTGCCTGATGTTCGTGG
ACGAGTCCGACCACGAGACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGAGGGACGCCATGAAG
AGCAGTCGCCTCATCCTGTCGCTGGGGGGCCTCCCGCGCTCCTTCCGCTTCCACTTCAGGGGAACGGG
CTACGACGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACGTACATCTGCACCC
TCTGCGACTCCACCCGGGCGGAAGCGTCCCACAACATGGTGCTCCACTCCATCACCCGTAGCCACGAG
GAGAACATGGAGCGCTATGAGATCTGGAGGACCAACCCCTACTCGGAGTCGGCGGACGAGCTGCGCGA
CCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCAGCCCAGCCTGGACGCCCTGCACTGCG
ACATCAGCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCGGAGG---
——--CCCAGCCCCAGCCGGGAGGAGCGGCGTGGCTGGCGAGCCGCGCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAATGGGAACTATGCCCGGCGGCTGATGAGCATGGAGGCGG
TGGAGGCCGTGTGCGAGCTGGTCCCCTCGGAGCCGCGGCGGGATGCCCTGCGGGAGCTGATGGCGCTC
TACCTCCAGATGAGGCCCGTGTGGCGCAAGACTGTCAACACCAAGAGAGTTATCCAATACTTTGCCAG
CATTGCTGCAGTTGGCGGAGCA-————- AAGAAGGATTCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCGCTGGAGGCTTTCGGCAACGCCAAAACACTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTTGGAACCACTGGCAAGTTGTCCTCTGCAGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCGGAGAGGAACTATCATATCTTCTTCCAGA
TCTTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAAGTAACAGTAGCATCCATCAATGATTCTGAGGAGTTGATAGCCACTGACAG
TGCGTTTGATGTGCTTGGCTTTACTCAAGAGGAGAAAATGGGAGTCTACAAGTTGATAGGTGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAAGCTGAGCCCGACGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTAGTGAAGGGACTCTGCCATCC
CAGGGTCAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCTACTACTCCATCG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGTCTGGGAATGCTGCTTCTCTCAGATGCC
CATCAGTGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCCGCCATTTGTAA
GACTGAGGACTTCCTACAGTTGCCCAAAGACATGGCAGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CGGAAGACGAGAGGCTGGTCTATGAGGCCGCCCTCAACTGGGTCAACTATGACCTGGAGAGGCGGCAC
TGTTACTTGCCAGAGCTGCTAAGAACTGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
CGTCTCCATGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGACGAGGCTATCCGCT
GCAAGCTGAGGATCCTGCAAAACGAGGGCGTGGTCAACAGCCCGCTGGCCAGGCCCAGGAAGACCAGC
CACTCCCTCTTCTTGCTGGGTGGGCAGACCTTCATGTGCGACAAACTCTACCTTGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGAAAGGAGTTCAGCGCCTGCGCCATCGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGGGTCTCCAAAGATGTTTGGGTCTATGAT
ACGTCCCACGAGGAGTGGTCGAAGGCGGCGCCCATGCTCATCGCCCGTTTCGGCCATGGCTCTGCAGA
GCTGAAACACTGCCTCTACGTGGTAGGCGGCCACACGGCCGGAACAGGCTGCCTNATGGTCGGCACGG
CCTTAAGCCTGCTTATCCGAGCAGAATTAAGTCAACCCGGCGCCCTTCTAGGCGACGACCAGATCTAT
AACGTTATCGTTACAGCACATGCTTTCGTTATAATTTTCTTTATAGTGATACCCATCATAATTGGGGG
CTTCGGGAATTGATTAATCCCCCTCATGATCGGGGCCCCTGACATGGCTTTCCCACGAATGAATAATA
TGAGCTTCTGACTTCTACCCCCCTCGTTCCTTCTTCTTCTTGCCTCCTCGGGTGTCGAGGCCGGGGCT
GGCACAGGATGAACCGTCTATCCCCCTCTTGCCGGGAACTTAGCTCATGCAGGGGCCTCAGTAGACCT
GACAATCTTCTCTCTTCATCTGGCGGGAATCTCTTMTATTCTTGGAGCAATCAACTTCATCACCACAA
TTATTAACATGAAGCCCCCAGCCATCTCCCAATACCAGACTCCTCTTTTCGTGTGAGCCGTTTTAATT
ACCGCCGTTCTTCTTCTCCTGTCTCTCCCGGTCTTAGCCGCCGGGATTACTATGCTCCTCACCGACCG
TAACCTTAATACAACCTTTTTCGACCCGGCAGGCGGCGGGGACCCGATCCTCTATCAACATCTCTTCT
GATTTTTTGGGCACCCAGAAGTCTATATTTTAATTCTCCCAGGCTTTGGAATAATTTCCCACATCGTT
GCTTACTATTCAGGGAAAAAAGAACCCTTTGGCTATATAGGGATAGTNTGAGCCATGATGGCCATTGG
ACTCCTCGGGTTCATCGTCTGAGCCCATCACATGTTTACAGTCGGAATAGATGTAGACACTCGAGCCT
AC
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Eustomias filifer

AAGGCTGTGCGTTTCTCCTTCACTGTCATGTCCATCTCCGTCCAGGCAGAGGGCATGGAAGAGGCCGT
CACCGTCTTCCAAGAATCCAGGCCCAACTCTGAGATGTCCTGCAAGCCCCTGTGCTTGATGTTCGTTG
ACGAATCCGACCACGAAACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGCGGGACGCCATGAAG
AGCAGCCGCCTCATCCTGTCCTTGGGGGGCCTCCCCTGCTCCTTCCGCATCCATTTCAGAGGCACGGG
CTACGACGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAKGCCTCAGGCTCCACGTACATCTGCACCC
TCTGCGACTCTACCCGGGCAGAAGCGTCCCGCAACATGGTGCTCCACTCCATCACCCGTAGCCACGAG
GAAAACCTGGAGCGCTACGAGGTCTGGAGGACCAACCCCTACTCGGAATCGGCGGAAGAGCTGCGCGA
GCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCACCCCAGCCTGGATGCCCTGCACTGTG
ACATCGCCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCACAGG---
——--CCCCGCCCCAGTCGGGAAGAGCGGCGCAGCTGGCGAGCAGCGCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAACGGGAACTACGCCCGACGGCTGATGAGCGTGGAGGCGG
TGGAGGCCGTGTGCGAGCTAGTCCCCTCAGAGTCGCGGCGGGAGGCCTTGCGAGAGCTGATGGCGCTC
TACCTCCAGATGAGGCCGGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCGGCAGTTGGTGGAGCA-————- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTTGGTAATGCCAAAACACTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTCGGAACCACTGGCAAGTTGTCTTCTGCTGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCTGAGAGGAACTATCATATCTTCTTCCAGA
TCCTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATACGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAACGATTCTGAAGAGTTGATGGCCACTGACAG
TGCGTTCGATGTGCTAGGCTTTACACAAGAGGAGAAAATGGGAGTGTACAAGTTGACAGGCGCAATCA
TGCATTATGGCAACATGAAATTCAAGCAAAAGCAGCGAGAGGAGCAGGCTGAGCCTGATGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTGGTGAAGGGACTCTGCCATCC
CAGGGTCAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCAACTACTCCCTTG
GTGCACTGGCACTGGAGAGGAACCTGCACCCGTCCAACTGCCTGGGAATGCTGCTTCTCTCAGATGCC
CATCAGTGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCTGCCATTTGTAA
GACTGAGGACTTCCTACAGTTGCCCAAAGACATGGCAGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CGGAGGACGAGAAGCTGGTCTATGAGGCCGCCCTCAACTGGGTCAACTATGACCTGGAGAGGCGGCAC
TGTCACTTGCCAGAACTACTAAGAACCGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTCTCCATGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGAATCCTGCAAAACGAGGGTGTGGTCAATAGCCCGCTGGCCAGGCCCAGGAAGACCAGC
CACTCCCTCTTCTTGCTAGGTGGGCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATTGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGCGTGTCCAAAGACGTGTGGGTCTACGAC
ACGTCCCACGAGGAGTGGTCAAAGGCTGCGCCCATGCTCATTGCCCGCTTTGGCCATGGCTCTGCAGA
GCTGAAACACTGCCTCTACGTGGTGGGCGGACACACAGCCGGAACAGGCTGCCTCNNNNNNNNNACGG
CTTTAAGCCTACTCATCCGAGCCGAACTAAGCCAACCCGGCGCCCTCTTAGGAGACGACCAAATTTAY
AATGTAATCGTTACAGCACATGCYTTCGTAATAATCTTCTTTATAGTAATGCCMGTTATAATTGGGGG
TTTTGGRAAYTGACTTATYCCCCTAATAATCGGGGCCCCCGATATRGCATTCCCACGCATAAACAACA
TAAGCTTCTGACTYCTACCTCCCTCTTTTCTTCTCCTACTAGCCTCCTCAGGTGTTGAAGCTGGAGCC
GGAACAGGGTGGACCGTCTATCCCCCTCTCGCCGGCAATTTAGCYCACGCCGGAGCCTCYGTCGACTT
AACAATCTTTTCCCTCCATCTKGCAGGCATTTCCTCAATCCTTGGTGCAATCAACTTTATTACCACCA
TTATTAATATGAAACCTCCAGCCGCCTCGCAGTATCAGACACCCCTCTTCGTCTGAGCTGTCCTAATT
ACCGCTGTCCTTCTCCTCCTCTCCCTCCCAGTCTTAGCTGCCGGCATCACCATGCTTCTAACAGATCG
AAATCTAAATACAACCTTCTTTGACCCCGCCGGAGGAGGGGACCCCATCCTCTACCAACACCTCTTTT
GATTCTTCGGTCACCCCGAAGTTTATATTCTAATCCTCCCCGGCTTTGGTATAATYTCACACATTGTT
GCCTACTACGCAGGGAAAAAAGAACCCTTTGGATACATGGGCATAGTTTGAGCTATAATAGCCATCGG
GCTCCTAGGCTTTATTGTCTGAGCCCATCATATGTTTACAGTCGGAATAGACGTAGACACCCGAGCCT
AT
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FEustomias furcifer

AAGGCTGTGCGTTTCTCCTTCACTGTCATGTCCATCTCCGTCCAGGCCGAGGGCATGGAAGAGGCCGT
CACCATCTTCCAAGAATCCAGGCCCAACTCTGAGATGTCCTGCAAGCCCCTGTGCTTGATGTTCGTTG
ACGAATCCGACCACGAAACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGCGGGACGCCATGAAG
AGCAGCCGCCTCATCCTGTCCTTGGGGGGCCTCCCGTGCTCCTTCCGCTTCCACTTCAGAGGCACGGG
CTACGACGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCGGGCTCCACGTACATCTGCACCC
TCTGCGACTCTACCCGGGCAGAAGCGTCCCGCAACATCGTGCTCCATTCCATCACCCGTAGCCACGAG
GAAAACCTGGAGCGCTACGAGGTCTGGAGGACCAACCCCTACTCGGAATCGGCGGACGAGCTGCGCGA
GCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCACCCCAGCCTGGATGCCCTGCACTGTG
ACATCGCCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCAGAGG---
——-—-CCCCGCCCCAGTCGGGAAGAGCGGCGCAGCTGGCGAGCAGCGTTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAACGGGAACTACGCCCGACGGCTGATGAGCGTGGAGGCGG
TGGAGGCCGTGTGCGAGCTAGTCCCCTCAGAGTCGCGGCGGGAGGCCTTGCGGGAGCTGATGGCGCTC
TACCTCCAGATGAGGCCGGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCGGCAGTTGGTGGAGCA-————- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTTGGTAATGCCAAAACACTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTCGGAACCACTGGCAAGTTGTCTTCTGCTGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCTGAGAGGAACTATCATATCTTCTTCCAGA
TCCTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAACGATTCTGAAGAGTTGATGGCCACTGACAG
TGCGTTCGATGTGCTAGGCTTTACACAAGAGGAGAAAATGGGAGTGTACAAGTTGACAGGCGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCTGAGCCTGATGGCACTGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTGGTGAAGGGACTCTGCCATCC
CAGGGTCAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCAACTACTCCATTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGCCTGGGAATGCTGCTTCTCTCAGATGCC
CATCAGTGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCTGCCATTTGTAA
GACTGAGGACTTCCTACAGTTGCCCAAAGACATGGCAGTCCAGCTGYTGTCTCATGAGGAGCTGGAGA
CGGAGGACGAGAAGCTGGTCTATGAGGCCGCCCTCAACTGGGTCAACTATGACCTGGAGAGGCGGCAC
TGTCACTTGCCAGAGCTACTAARAACCGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTCTCCATGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGAATCCTGCAAAACGAGGGTGTGGTCAATAGCCCGCTGGCCAGGCCCAGGAAGACCAGC
CACTCCCTCTTCTTGCTAGGTGGGCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATTGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGCGTGTCCAAAGACGTGTGGGTCTACGAC
ACGTCCCACGAGGAGTGGTCCAAGGCTGCGCCCATGCTCATTGCCCGCTTTGGCCATGGCTCTGCAGA
GCTGAAACACTGCCTCTACGTGGTGGGCGGACACACAGCCGGAACAGGCTGCCTCATAGTGGGACAGG
CCCTAAGCCTGCTTATTCGAGCTGAACTAAGCCAACCTGGCGCTCTTCTTGGAGACGACCAGATCTAC
AATGTAATTGTTACGGCACATGCCTTCGTAATAATTTTCTTTATAGTAATACCAATCATAATTGGAGG
CTTCGGAAACTGACTCATCCCCCTAATGATCGGTGCCCCTGATATGGCATTCCCTCGAATAAACAACA
TAAGCTTCTGACTTCTTCCCCCCTCYTTCCTTCTCCTTCTAGCCTCTTCCGGGGTTGAAGCTGGGGCC
GGGACCGGATGAACAGTCTACCCCCCTCTGGCTGGTAATTTAGCCCACGCCGGAGCTTCTGTTGACCT
AACTATTTTTTCCCTCCACCTGGCAGGGGTTTCTTCAATYCTYGGGGCAATTAACTTTATCACAACAA
TTATTAACATAAAACCCGCAGCCATCTCCCAGTATCAAACACCCCTTTTCGTTTGATCCGTTTTAATT
ACAGCCGTCCTTCTTCTTCTATCCCTTCCCGTTCTCGCTGCCGGRATYACAATGCTTCTTACAGACCG
AAACCTGAACACAACTTTTTTTGACCCTGCAGGAGGAGGAGACCCAATCCTTTACCAACACCTATTCT
GATTCTTCGGCCACCCAGAAGTCTACATTCTGATTCTACCAGGGTTTGGAATAATTTCACACATTGTT
GCCTATTACTCAGGCAAAAAAGAACCTTTCGGACACATGGGAATGGTTTGAGCTATGATGGCCATTGG
CCTCCTAGGGTTTATTGTATGAGCCCACCACATGTTCACGGTAGGGATAGACGTAGACACCCGTGCAT
AY
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Eustomias jimcraddocki

AAGGCTGTGCGTTTCTCCTTCACTGTCATGTCCATCTCCGTCCAGGCAGAGGGCATGGAAGAGGCCGT
CACCGTCTTCCAAGAATCCAGGCCCAACTCTGAGATGTCCTGCAAGCCCCTGTGCTTGATGTTCGTTG
ACGAATCCGACCACGAAACGCTGACGGCCATCCTGGGGCCCGTGGTGGCCGAGCGGGACGCCATGAAG
AGCAGCCGCCTCATCCTGTCCTTGGGGGGCCTCCCCTGCTCCTTCCGCATCCATTTCAGAGGCACGGG
CTACGACGAGAAGATGGTGCGTGAGATGGAGGGCCTGGAGGCCTCAGGCTCCACGTACATCTGCACCC
TCTGCGACTCTACCCGGGCAGAAGCGTCCCGCAACATGGTGCTCCACTCCATCACCCGTAGCCACGAG
GAAAACCTGGAGCGCTACGAGGTCTGGAGGACCAACCCCTACTCGGAATCGGCGGAAGAGCTGCGCGA
GCGGGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCACCCCAGCCTGGATGCCCTGCACTGTG
ACATCGCCAACGCCACCGAGTTCTACAAGATCTTCCAGGACGAGATCGGGGAGGTGCACCACAGG---
——--CCCCGCCCCAGTCGGGAAGAGCGGCGCAGCTGGCGAGCAGCGCTGGACAAGCAGCTGAGGAGGAA
GATGAAGCTGAGGCCCGTGATGAGGATGAACGGGAACTACGCCCGACGGCTGATGAGCGTGGAGGCGG
TGGAGGCCGTGTGCGAGCTAGTCCCCTCAGAGTCGCGGCGGGAGGCCTTGCGAGAGCTGATGGCGCTC
TACCTCCAGATGAGGCCGGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCGGCAGTTGGTGGAGCA-————- AAGAGGGATCCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTTGGTAATGCCAAAACACTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTCGGAACCACTGGCAAGTTGTCTTCTGCTGACATAGAGACTTA
CCTTCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCTGAGAGGAACTATCATATCTTCTTCCAGA
TCCTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATACGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAACGATTCTGAAGAGTTGATGGCCACTGACAG
TGCGTTCGATGTGCTAGGCTTTACACAAGAGGAGAAAATGGGAGTGTACAAGTTGACAGGCGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCTGAGCCTGATGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTGGTGAAGGGCCTCTGCCATCC
CAGGGTCAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCAACTACTCCCTTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCAGTCCAACTGCCTGGGAATGCTGCTTCTCTCAGATGCC
CATCAGTGTACCAAGCTGTCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCTGCCATTTGTAA
GACTGAGGACTTCCTACAGTTGCCCAAAGACATGGCAGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CGGAGGACGAGAAGCTGGTCTATGAGGCCGCCCTCAACTGGGTCAACTATGACCTGGAGAGGCGGCAC
TGTCACTTGCCAGAACTACTAAGAACCGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTCTCCATGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGAATCCTGCAAAACGAGGGTGTGGTCAATAGCCCGCTGGCCAGGCCCAGGAAGACCAGC
CACTCCCTCTTCTTGCTAGGTGGGCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGGAAGGAGTTCAGCGCCTGCGCCATTGGCT
GCAAGGTCTACATCACCGGAGGCAGGGGCTCTGAGAACGGCGTGTCCAAAGACGTGTGGGTCTACGAC
ACGTCCCACGAGGAGTGGTCCAAGGCTGCGCCCATGCTCATTGCCCGCTTTGGCCATGGCTCTGCAGA
GCTGAAACACTGCCTCTACGTGGTGGGCGGACACACAGCCGGAACAGGCTGCCTCATAGTAGGCACTG
CTCTAAGCCTGCTTATTCGAGCTGAACTCAGCCAACCTGGAGCCCTCCTGGGAGAYGATCAAATTTAY
AACGTAATCGTTACAGCTCACGCTTTCGTAATGATCTTCTTTATGGTAATACCTATCATGATYGGAGG
CTTTGGTAACTGACTCATCCCTCTAATGATCGGGGCCCCCGATATGGCATTCCCWCGAATGAACAACA
TGAGCTTCTGACTCCTCCCCCCTTCTTTCCTTCTCCTCCTGGCCTCATCTGGYGTAGAAGCCGGAGCA
GGCACTGGATGAACAGTCTACCCTCCCCTAGCAGGCAACCTCGCCCACGCWGGGGCCTCCGTAGACCT
AACTATCTTCTCCCTCCACCTGGCTGGTATTTCATCAATTCTAGGGGCTATTAACTTTATTACAACTA
TTATTAATATGAAACCCCCAGCCATTTCTCAATACCAGACACCTCTATTTGTGTGATCTGTATTAATT
ACAGCCGTTCTCCTCCTCCTTTCCCTCCCTGTCCTGGCCGCAGGAATTACAATGCTCYTAACAGACCG
AAACCTAAATACTACCTTCTTTGACCCCGCTGGAGGAGGAGACCCCATTCTATACCAACACCTGTTCT
GGTTCTTCGGACACCCTGAAGTCTACATTTTAATTCTACCGGGCTTTGGCATGATCTCACACATCGTT
GCATACTACTCAGGCAAAAAAGAACCATTCGGATACATGGGCATGGTCTGAGCCATGATGGCCATCGG
CCTCCTAGGCTTTATTGTATGAGCCCACCACATATTCACTGTAGGGATGGACGTAGACACCCGAGCTT
AC

214
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NNNNNNNNNCGTTTCTCTATTACTATTATGTCTGTCTCTGTCCTGGCCGATGGGAAGGAGGAGGCCGT
TACCATCTTCCCAGAACCCAAGCCGAACTCTGAACTGTCCTGTAAGCCCCTTTGCTTGATGTTTGTTG
ATGAATCCGACCACGAAACGCTCACAGCTCTCCTGGGGCCCGTGGTGGCCGAGCGTGATGCCATGAAG
AACAGCAGCCTCATCCTGTCAATGGGCGGCCTGCCTCGCTCCTTCCGCTTCCACTTCAGAGGTACGGG
ATACGATGAGAAGATGGTGCGAGAGATGGAGGGCCTGGARGCCTCRGGGTCCACCTACGTCTGCACYC
TGTGYGACTCYACCCGGGCAGAAGCRTCYCACAACATGGTGCTCCACTCCATCACCCGCAGCCACGAR
GACAAYCTGGAACGTTACGAAGTATGGAGGACCAACCCCTACTCTGAATCGGCAGACGAGCTGCGCGA
GAGAGTGAAGGGCGTCTCGGCCAAGCCCTTCATGGAGACCCACCCCACCCTGGATGCCTTGCATTGTG
ACATCGCCAATGCCAYYGAATTCTACAAGATCTTCCAGGACGAGATCGGAGAGGTGCACCAGAGG---
—---CCCAGTCCCAGTCGGGAAGAGCGGCGCAGCTGGAGAGCTGCCCTGGACAAGCAGCTGAGGAGGAR
GATGARGCTGAGGCCCGTGATGAGGATGAAYGGGAACTACGCCCGACGGCTGATGAGCCTGGAGGCTG
TGGAGGCCGTGTGCGAGCTCGTCCCCTCAGAGTCGAGGAGGGAGGCCCTGAGGGAGCTCATGACGCTA
TACCTCCAGATGAAGCCGGTGTGGCGCAAGACCGTCAACACCAAGAGAGTTATCCAGTACTTTGCCAG
CATTGCGGCAGTTGGTGGAGCA-————- AAGAGGGATTCCAGCAAGGGAACCTTGGAGGATCAAATCA
TCCAGGCTAACCCTGCACTGGAGGCTTTCGGTAATGCCAAAACACTGAGAAATGACAACTCATCACGC
TTTGGTAAATTCATCCGGATTCACTTTGGAACCACTGGCAAGTTGTCTTCTGCTGACATAGAGACTTA
CCTCCTGGAAAAGTCACGAGTCACCTTTCAGCTCAAGTCTGAGAGGAACTATCATATCTTCTTCCAGA
TCCTGTCCAATCAAAAGCCAGAGCTGTTGGACATGCTTTTAATCACCAACAATCCATATGACTACTCC
TTCATCTCCCAAGGAGAGGTAACAGTAGCATCCATCAATGATTCTGAAGAGTTGATGGCCACTGACAG
TGCGTTCGATGTGCTMGGCTTTACACAAGAGGAGAAAATGGGAGTGTACAAGTTGACAGGCGCAATCA
TGCATTACGGCAACATGAAGTTCAAGCAAAAGCAGCGAGAGGAGCAGGCTGAGCCTGATGGCACGGAG
GCTGCTGACAAGTCAGCTTACCTAATGGGGCTGAACTCTGCAGATCTGGTGAAGGGACTCTGCCATCC
CAGGGTCAAGGTTGGCAATGAGTTTGTCACTAAAGGGCAGGGTGTAGACCAAGTCAACTACTCCATTG
GTGCACTGGCTCTGGAGAGGAACCTGCACCCGTCCAACTGCCTGGGAATGCTGCTTCTCTCAGATGCC
CATCAGTGYACCAAGCTATCCGAGCTGTCCTGGGGCATGTGCCTCAGCAACTTTCCTGCCATTTGTAA
GACTGAGGACTTCCTACAGTTGCCCAAAGACATGGTAGTCCAGCTGCTGTCTCATGAGGAGCTGGAGA
CAGAGGACGAGAAGCTGGTCTATGAGGCCGCCCTCAACTGGGTCAACTATGACCTGGAGAGGCGGCAC
TGTCACTTGCCAGAGCTACTAAGAACCGTTCGTCTGGCCTTGCTGCCCGCCATCTTCCTCATGGAGAA
TGTCTCCATGGAGGAGCTGATCAACGCCCAGACCAAGAGCAAGGAGCTGGTGGATGAGGCCATCCGCT
GCAAGCTGAGAATCCTGCAAAACGAGGGTGTGGTCAATAGCCCGCTGGCCAGGCCCAGGAAGACCAGC
CACTCCCTCTTCTTGCTAGGTGGGCAGACCTTCATGTGCGACAAACTCTACCTGGTGGACCAGAAGGC
CAAGGAGATCATCCCCAAGGCGGACATCCCCAGCCCCAGAAAGGAGTTCAGCGCCTGCGCCATTGGCT
GCAAGGTCTACATCACYGGAGGCAGGGGCTCTGAGAACGGCGTGTCCAAAGACGTGTGGGTCTACGAC
ACGTCTCACGAGGAGTGGTCAAAGGCTGCGCCCATGCTCATCGCCCGCTTTGGCCATGGCTCTGCAGA
GCTGAAACACTGCCTCTACGTGGTGGGCGGACACACAGCCGGAACAGGCTGCCTCNNNNNNNNNACAG
CCCTAAGCCTCCTCATCCGAGCTGAACTAAGTCAACCAGGTGCCCTCCTTGGAGAYGACCAGATCTAT
AACGTAATCGTTACAGCACATGCCTTCGTAATGATTTTCTTTATAGTAATGCCCATTATGATCGGAGG
GTTCGGAAACTGAYTAATTCCCCTAATGATCGGGGCCCCCGATATGGCTTTCCCCCGAATAAACAATA
TGAGCTTTTGACTCCTCCCCCCCTCGTTCCTTCTTCTGCTAGCTTCTTCAGGAGTCGAATCTGGGGCC
GGAACAGGATGAACAGTGTATCCGCCTCTCGCAGGCAACTTAGCCCACGCAGGCGCATCCGTAGACTT
AACC