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Summary: The proteins encoded by cereal f-amylase genes Bamyl and Bamy2 genes play an important role
in seedling germination and in the brewing process. Here, we use exon-primed intron-crossing (EPIC) to
analyse Bamyl and Bamy2 genetic diversity among 38 accessions belonging to six Poaceae tribes. DNA
sequence alignment of multiple Poaceae species f-amylase sequences allowed design of EPIC primers that
simultaneously amplify Bazyl and Bamy2 in all the cereal species investigated. The genetic variation
observed in the samples investigated is analysed and discussed, and illustrates the effectiveness of this
approach for intra- and interspecific analysis in plant species.
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Abbreviation: Exon-Primed Intron-Crossing (EPIC)

Introduction

Due to the growing volume of data
provided by genome sequencing projects, and
the presence of regulatory regions within
introns, the study of intronic polymorphism is
emerging as an important aspect of genetic
research in agricultural crops (Braglia et al
2010). Compared to exonic regions, introns are
more variable due to reduced selective pressure,
ie. the rate of mutation accumulation in these
regions is comparatively high (Ludwig 2002,
Morello & Breviario 2008, Yang et al. 2007).
Introns often contain a variety of functional
clements, including enhancers, silencers,
regulators of alternative splicing, trans-splicing
clements and other regulatory elements (some
of which can be found in the expanded
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introns). Furthermore, intron characteristics such
as length variability, position within the gene,
dependency on the length of the exons, can also
modulate gene properties such as expression,
transcription, splicing and microRNA lifetime
(Braglia et al. 2010, Ludwig 2002, Rose &
Beliakoff 2000). In plants, investigation into intron
function has highlighted their role in gene
expression, and specifically in tissue- or stage-
specific expression (Morello & Breviario 2008).
Analysis of plant intron sequences has been
applied in numerous studies (Chetelat et al. 1995,
Fridman et al. 2000, Holland et al. 2001,
Hongtrakul V 1998), with a well-studied example
in cereal species being the role of putative ws-
clements in intron 1 of vernalization response
(V'm) genes. Deletions spanning this region are
thought to result in vernalization non-
responsiveness (Cockram et al. 2007), and
underlie the creation of globally important spring-
sown cereal cultivars.

The polymerase chain reaction (PCR) based
technique, ‘exon-primed intron-crossing’ (EPIC-
PCR) (Palumbi & Baker 1994) has gained favour
in plant and animal studies, and relies on design of
primers selected to anneal to highly-conserved
regions of the exons. For example, it has been
used to study conserved regions within eukaryotic
18S and 28S ribosomal genes and prokaryotic 16S
and 23S ribosomal genes, for amplification of
vatiable intergenic regions known as internal
transcribed  spacers  (ITS), containing 5.8S
ribosomal gene (Gardes 1993).
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EPIC has a number of experimental advantages,
including, (i) primers complementary to conserved
regions within exons can be used across a wide
taxonomic range, (ii) homologous amplified sequences
can be easily defined by comparing their exonic and
intronic regions depending on genetic distance
between the taxons, and (iii) exonic and intronic
fragments can help in the simultaneous studies of
genetic variety at intraspecific and interspecific levels
(Bierne et al. 2000, Ishikawa et al. 2007, Lessa 1992, Li
et al. 2010). A further advantage of EPIC is that if
avoids the need to develop DNA markers on a species
-by-species basis, which can be costly and time
consuming.

In cereal species (tribe: Triticeae), [-amylase
hydrolyses starch by splitting a-1,4-glycosidic bonds,
resulting in the formation of the high
molecular weight dextrin and maltose - a disaccharide,
that easily diffuses and can be used by the growing
embryo (James et al. 2003). It is also an important
component of the mash, a process used in brewing by
which grain and water are combined and heated
allowing enzymatic degradation of starch into sugars
for fermentation (Priest 1986). Numerous species
within the Triticeae can be used for brewing, including

Table 1. Poaceae germplasm used in this study

batley, rye, triticale, wheat, oat, and millet (Briggs
1998). Only members of the Triticeae are reported to
have two different forms of f-amylase (Mason-Gamer
2005), differing significantly in their patterns of gene
expression: Bamyl is specific to the endosperm
(endospermal f-amylase), while BamyZ2 is expressed in
all tissues (ubiquitous p-amylase). These genes are
paralogs, and both consist of 7 exons and 6 introns.

In this study, EPIC-PCR was used to investigate
Bamyl and Bamy2 intronic genetic variation within
representative species belonging to the Poaceae. Due to
their importance within cereal species, molecular
genetic characterisation of cereal Bamy? and Bamy2 will
provide new information on the range of inter- and
intra-specific genetic variation present. This data will
help inform how Triticeae germplasm resources may be
used as important sources of qualitative character
enhancement, allowing enhancement of f-amylase
activity in cereals.

Materials and Methods

Germplasm and DNA extraction
The 38 accessions investigated, belonging to six
Poaceae tribes, are listed in Table 1.

Plant material l Source

| Cultivars/Lines

Accessions used for interspecific analyses

38 species of the
family Poaceae

Botanical Institute
of the V.L. Koma-
rova, RAS;

Plant Breeding and
Genetics Institute,
Odessa

Hordeum vnlgare (Djau Kabutak), H. wulgare (Pallidum 107), H. vulgare
(Odesskiy 17), H. vulgare (Odesskiy 31), H. spontaneum, H. murinum, H.
marinum, H. brachyantherum, H. leporinum, Triticum durum (AABB), Aegilops
speltoides, Agropyron  cristatum, Amblyopyrum muticum, Comopyrum comosum,
Crithodium monococcum, Crithopsis delileana, Dasypyrum villosum, Eremopyrum
distans, Henrardia persica, Heteranthelium pilifernm, Lophopyrum elongatnm, Pe-
ridictyon sanctum, Pseudoroegneria spicata, Secale strictum, ‘Taeniatherum caput-
medusae, Thingpyrum bessarabicum, Psathyrostachys fragillis, fragilis, Psathyrosta-
chys fragillis, villosus, Festucopsis serpentinii, Elymus repens, Phleum pretense,
Zingeria biebersteiniana, Z. trichopoda, Colpodinm versicolor, Spartina alterniflora,
Bromus sterilis, Avena sativa, Brachypodium distachyon

Accessions used for intraspecific analyses

25 cultivars of spring
triticale

(x Triticosecale Witt.)

Genbank Slovakia

36 cultivars of winter
triticale

Arc en Ciel, Fronteiro, Tentudia, Sierra de Almaraz, Sierra de Arroyo,
Sierra de Lobos, Alter, Camarma, Cume, Curtido, Vrodi, Thisbi, Vrito,
Legalo, Senatrit, Trimour, Dublet, Wanad, Gabo, Logo, Matejko, Nobi,
Noe, Somtri, Sierra de Villuercas

Benetto, NE 422T, UCRTCL 1, Greneder, Plains, Terreland 22, Mungis,
Leontino, Constant, Trizeps, Tribeca, Dusi, Alekto, Cosinus, Kandar,
Largus, Magistral, Noe, Pletomax, Tatra, Massimo, Nutriseeds 1-18,
Bienvenu, Trismart, Trimmer, Wilfried, Pizarro, Aprim, Innoval, Amaril-
lo 105, Blenio, Kinerit, UCRTCL3, Algoso, UCRTCL2, Flavius

Five cultivars of rye
(Secale cereale 1..)

MTT Agrifood
Research, Finland

Riihi, Akusti, lissavaara, Loppi, Hirvessalmi;

Alegilops speltoides syn.
Sitopsis speltoides
(Tausch)A.Love

The Institute of
Evolution, Haifa

Triticum turgidum
subsp. Dicoccoides

Seeds are selected randomly from the population received
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Genomic DNA was extracted from 5-day-old etiolated
seedling or green leaves using CTAB buffer following
established ~ protocols  (http://primerdigital.com/
dnahtml). DNA concentration was estimated by
spectrophotometric  analysis; DNA — quality was
determined by agarose gel electrophoresis.

PCR-amplification

PCR primers were designed using genomic f-amylase
sequences rettieved from the NCBI database (http://
www.ncbinlm.nih.gov/nuccore/). DNA multiple
sequence alignments were performed using the program,
Multain  (Corpet 1988), while primer design was
performed using FastPCR (Kalendar et al. 2011). After
comparison of the amplification effectiveness of primer
pair options, pairs 3162 and 3816 were selected: 3162
(5-TCCAAGTCTACGTCATGCTCC-3’, which anneals
to Bamyl exon 1 position 1389-1409 bp (FJ161080), and
Bamy2 exon 1 position 54-74 bp (DQ889983) and 3816
(5-GCTGCTGCTGCTTTGAAGTCTGCT-3,  which
anneals to Bamyl exon 1 position 3660-3683 bp
(FJ161080), and Bamy2 exon 1 position 1386-1409 bp
(DQ88Y983).

PCRs were performed in 25 pl reaction mixtures,
containing 25 ng genomic DNA, 1x DreamTaq buffer,
0.3 uM each primer, 0.2 mM each dNIP, 1 U
DreamTaq DNA polymerase (Thermo Scientific). PCR
cycling profiles were as follows: initial denaturation 95°C
- 3 min, subsequently 32 cycles: 15 sec at 95°C, 60 sec at
65°C and 2 min at 72 °C, final elongation - 5 min at 72°C.
Electrophoresis of the amplified products was
performed using 1.3% ethidium bromide stained
agarose gels and amplicons visualized using a FLLA-5100
imaging system (Fuji Photo Film GmbH., Europe).

Results and Discussion

Design of EPIC primers for cereal S-amylase genes

Primer design was performed according to the
complete nucleic acid sequences of the Bamyl and
Bamy2 genes of the bartley, and from genomic gene
fragments and cDNA of Bamyl and Bamy2 of batley,
soft wheat, rye, sorghum and maize, identified in the
NCBI database (http:/ /www.ncbinlm.nih.gov/
nuccore/). Altogether, 45 nucleic acid sequences were
identified and used for subsequent analyses, GenBank
accessions: AB048949, AB306504, AF012343, AF061203,
AF061204, AF300799, AF300800, AF414081, AF414082,
AF470353, AJ301645, AK365629, AK375028, AY111979,
AY454398, AY835429, AY835430, D21349, 1D49999,
D063574, DQ889983, EF175466, EF175467, EF175468,
EF175469, EF175470, EF175471, EF175472, EF175473,
EU589327, EU589328, FJ161078, FJ161079, FJ161080,
FJ936153, FN179393, FIN179394, GU017481,
NM_001112026, NM_001188314, X52321, X56785, X98504,
XM_003562919, Z11772.

DNA multiple sequence alignments of the f-

amylase genes identified regions of DNA

conservation within exons, as well as variability
within intronic regions (Supplemental File). The
sequence alignment was used in conjunction with the
program FastPCR (Kalendar et al. 2011) to design
EPIC-primers which target the most conserved
protein-coding regions of Bamyl and Bamy2. 1t should
be noted that the exonic regions chosen for primer
annealing show high levels of conservation not only
for cereals, but also for more distant plant species,
thus demonstrating the flexibility of EPIC for plant
molecular studies.

Interspecific Poaceae Bamy1 and Bamy2 genetic variation

To study interspecific genetic variability in Bazy? and
Bamy2, 38 Poaceae species were analysed (Tab. 2).
Detection of f-amylase genetic polymorphism was
performed using EPIC primers 3162 and 3816
(complementary to exons 1 and 4 in barley,
respectively), allowing simultaneous study of Bamy?
and Bamy2 amplicons from multiple species. Analysis
of EPIC PCR products amplified from all species
found a wide range of genetic variation (Fig. 1). The
expected amplicon size of barley PCR amplicons
fragments from H. wulgare was 2295 or 2196 bp for
Bamy? (due to a 126 bp MITE insertion in intron 3
(Exkkild 1999), and 1365 bp for Bamy2. Amplification
products of these sizes were identified in Hordenm
vulgare (Fig. 1, samples 1-4), as well as for H.
spontanenm, H. murinum and T. durnm. Amplicons from
the remaining species differed from these, ranging
between 1700 and 2500 bp for Bamyl, and between
1300 and 1500 bp for Bamy2 (Fig. 1). Species
belonging to the tribes Aveneae, Poeae and Brachypodieae
(Phlenm  pratense,  Zingeria  biebersteiniana, ~ Colpodinm
versicolor, Spartina alterniflora, Avena sativa, Brachypodium
distachyon; samples 31-34, 36-37) contain just one f-
amylase gene, Bamy2. Similarly, for Bromus sterilis
(which belongs to the Bromeae tribe), searches of
public DNA databases found sequences for Bamyl
alone (HE565904, HE565905). However, the EPIC
analysis undertaken here found B. sterilis to possess
both Bamy? and Bamy2 (Fig 1, sample 35), indicating
that the presence of endospermal f-amylase genes is
not exclusive to the Triticeae tribe.

In total, ten different Bamyl alleles (from one to three
amplicons per sample) and four Bamy2 alleles (one
amplicon per sample) were identified. EPIC-PCR
analyses revealed both inter- and intraspecific
variation in the samples analysed. Accordingly, the
EPIC approach is appropriate for rapid analysis of
genetic variety within the Poaceae family.

Triticeae B-amylase genetic variation

EPIC analyses of f-amylase intraspecific genetic
variation for four members of the Triticeae tribe were
undertaken: Triticum dicoccoides, Aegilops speltoides, tye
and triticale.
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Table 2. Analysis of Bamy1 and Bamy2 genes in species of the Poaceae family

no Species Tribe Bamy1 Bamy2
1 Hordenn: vulgare Triticeae + +
2 Hordenm spontanenm Triticeae + +
3 Hordenm nnrinum Triticeae + +
4 Hordenm marinnm Triticeae + +
5 Hordenm brachyanthernm Triticeae + +
6 Hordeum erectifolinm Triticeae + +
7 Triticum durnm Triticeae + +
8 | Aegilops speltoides Triticeae + +
9 Agropyron cristatum Triticeae + +
10 | Awmblyopyrum muticum Triticeae + +
11 | Comopyrum comosum Triticeae + +
12 | Crithodinm monococcum Triticeae + +
13 | Crithopsis delileana Triticeae + +
14 | Dasypyrum villosum Triticeae + +
15 | Eremopyrum distans Triticeae + +
16 | Henrardia persica Triticeae + +
17 | Heteranthelinm pilifernm Triticeae + +
18 | Lophaopyrum elongatum Triticeae + +
19 | Peridictyon sanctum Triticeae + +
20 | Pseudoroegneria spicata Triticeae + +
21 | Secale strictum Triticeae + +
22 | Taeniatherum caput-medusae Triticeae + +
23 | Thinopyrum bessarabicum Triticeae + +
24 | Psathyrostachys fragillis, villosus Triticeae + +
25 | Psathyrostachys stoloniformis Triticeae + +
26 | Festucopsis serpentini Triticeae + +
27 | Elbymus repens Triticeae + +
28 | Bromus sterilis Bromeae + +
29 | Avena sativa (cv. Vali) Aveneae - +
30 | Zingeria biebersteiniana Aveneae - +
31 | Zingeria trichopoda Aveneae - +
32 | Colpodium versicolor Poeae - +
33 | Phleum pratense Poeae - +
34 | Spartina alterniflora Zoysieae - +
35 | Brachypodium distachyon Brachypodieae - +
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Figure 1. Electrophoregram products amplified from Bamy? and Bamy2 in species of the family, Poaceae. M - DNA ladder (SM1173,
Thermo Scientific);

1-4 Hordeum vulgare: 1 - cv. Djau Kabutak; 2 — cv. Pallidum 107; 3 — cv. Odesskiy 17; 4 — cv. Odesskiy 31; 5 - H. spontaneunz, 6 — H.
mnrinunz, T — H. marinum 5 8 — H. brachyantherunz; 9 — H. leporinunz, 10 - Triticum durum (AABBY); 11 - Aegilops speltoides; 12 - Agropyron
cristatunr; 13 - Amblyopyrnm muticunz, 14 - Comgpyrum comosum, 15 - Crithodiun monococcuns; 16 - Crithopsis delileanay 17 - Dasypyrum vil-
losunz; 18 - Eremopyrum distans; 19 - Henrardia persica; 20 - Heteranthelinm pilifernne, 21 - Lophopyrum elongatunr; 22 - Peridictyon sanctunz, 23 -
Prsendoroegneria spicata; 24 - Secale strictum, 25 - “Laeniathernm caput-nedusae; 26 - Thinopyrum bessarabicumz, 277 - Psathyrostachys fragillis; fragilis,
28 - Psathyrostachys fragillis, villosus; 29 - Festucopsis serpentinit; 30 - Elymus repens; 31 - Phienm pretense; 32 - Zingeria biebersteiniana; 33 - Colpo-
dinm versicolor; 34 - Spartina alterniflora, 35 - Bromus sterilis; 36 - Avena sativa; 37 - Brachypodinm distachyon.

These species were selected for the following
reasons: 1. dicoccoides (emmer or spelt wheat) is the
tetraploid parent of the cultivated hexaploid wheat T.
aestivirn (2n = 0x = 42, AABBDD), while A. speltoides
(2n = 2x = 14, BB or SS) carries valuable agronomic
attributes exploited within the artificial hybridization
with bread wheat. As well as being a valuable crop in its
own right, rye is used to form a hybrid with wheat to
produce triticale, a crop which combines the valuable
characteristics of these genera (Lukaszewski 2006, Yang
etal. 2011).

Three EPIC amplicons were found to be common
for all four species investigated: products of 2295 bp (as
expected for Bamyl), ~1900 bp (included in the
allelomorphic spectrum of BamyT) and 1356 bp (Banzy2)
(Fig. 2, 3, 4). It should be noted that EPIC amplicons of
size 2295 and 1356 bp were also present in the

allelomorphic spectrum of Hordeum (samples 1 - 6) and
T. durum (10) (Fig. 1). Analysis of Bamyl polymorphism
in triticale and rye showed that their level of common
polymorphism is higher than those of the cultivars of
barley (Fig. 1), in which only two Bamyl alleles were
found. Comparison of triticale and tye genotypes
showed that the majority of the triticale allelomorphic
spectrtum was present in rye (including fragments of
2295 and 1356 bp). In addition, the allelomorphic
spectrums of winter and spring triticale contained
amplicons of ~2000 bp (Fig. 2 — samples no. 9, 17, 18,
22, 29 and 34). These were absent in rye, and as they
were identified here in wheat, it is likely they originate
from the wheat parent (Fig. 4 A). The 1850 bp
amplicon found in the triticale samples was absent from
rye and wheat, indicating this allele was not captured in
the donor species samples screened in this study.

1 2 3 4 5 6 7 8 910 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41

2500
‘ 2295 bp\ -
. 2000 bp 1900 bp
2000 w= - -4
5 - e o e - - = - = - N - -‘_/\-
1850 é - 1750 bp—> e -
1700 bp - w |bamy1
—— - - — — —— —— — e~ e - - o —— -
1500 w=
s <«
- ———— - - ————
e~
1200 % bamy?2 (1356 bp)
100049

Figure 2. Bamy1 and Bamy2 genetic variation identified by EPIC in winter cultivars of triticale and rye. M - DNA ladder (SM1173);
1-36 cultivars of winter triticale: 1 - Benetto; 2 - NE 422T; 3 - UCRTCLI; 4 - Greneder; 5 - Plains; 6 - Terreland 22 7 - Mungis; 8 -
Leontino; 9 - Constant; 10 - Trizeps; 11 - Tribeca; 12 - Dusi; 13 - Alekto; 14 - Cosinus; 15 - Kandar; 16 - Largus; 17 - Magistral; 18 - Noe; 19
- Pletomax; 20 - Tatra; 21 - Massimo; 22 - Nutriseeds 1 - 18; 23 - Bienvenu; 24 - Trismart; 25 - Trimmer; 26 - Wilfried; 27 - Pizarro; 28 -
Aptim; 29 - Innoval; 30 - Amarillo 105; 31 - Blenio; 32 - Kinerit; 33 - UCRTCLS3; 34 - Algoso; 35 - UCRTCL2; 36 - Flavius;

3741 cultivars of rye: 37 - Riihi; 38 - Akusti; 39 - lissavaara; 40 - Loppi; 41 - Hirvessalmi.
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Up to eight Bamyl polymorphic PCR products
(maximum per accession = 4) and three Bamzy2 variants
(maximum per accession = 2) were detected in the
samples of winter triticale analysed. For spring triticale,
EPIC primers for Bamy! and Banzy2 identified a total of
six (maximum per accession = 3) and two amplicons
(maximum per accession = 1), respectively. For triticale
Bamy1, the frequency of the 2295 bp fragments varied
with the seasonal growth habit (SGH) classification of
the accessions studied: it is found in 86% of the winter
cultivars, while it is present in just 48% of spring lines.
The Bamyl 2000 bp fragment vatied in frequency

between SGH classes, being present in 52% of spring
triticale, but found in just 13% of winter lines. Similarly,
the 1900 bp Bamy1 amplicon is found in 56% of spring
triticale cultivars, and in 27% of winter lines (Fig. 2 and
3). EPIC PCR products of ~1700 bp (found in cultivars
Plains, Constant and Flavius) and ~1750 bp (cultivar
Tatra) were found only in winter triticale. The most
common Bamy2 variant identified in the triticale
cultivars analysed was the 1356 bp fragment. For rye,
six Bamyl (from one to three amplicons per cultivar)
and two Bamy2 (from one to two per cultivar) products
were found.

1 2 3 4 s 6 7 8 5 10 11 1213 1415 16 17 18 15 20 21 22 23 24 2526 27 28 20 30

3000 @

2500 W

2000 ” y ‘T‘

1850~

—— - ——

1500 W 3 -

- o . ' N

1200 W

1000 .

2295 bp

e

2000 bp - -
o ol 1900 bp
e T -

b 1
*— : amy’
-

—

)

- bamy2 (1356 bp)

Figure 3. Bamy1 and Bamy2 genetic variation identified by EPIC in spring cultivars of triticale and rye.

M - DNA ladder (SM1173);

1-25 cultivars of spring triticale: 1 - Arc en Ciel; 2 - Fronteiro; 3 - Tentudia; 4 - Sierra de Almaraz; 5 - Sierra de Arroyo; 6 - Sierra de
Lobos; 7 - Alter; 8 - Camarma; 9 - Cume; 10 - Curtido; 11 - Vrodi; 12 - Thisbi; 13 - Vrito; 14 - Legalo; 15 - Senattit; 16 - Trimour; 17
- Dublet; 18 - Wanad; 19 - Gabo; 20 - Logo; 21 - Matejko; 22 - Nobi; 23 - Noe; 24 - Somtri; 25 - Sierra de Villuercas;

26-30 cultivars of rye: 26 - Riihi; 27 - Akusti; 28 - Iissavaara; 29 - Loppi; 30 - Hirvessalmi.

EPIC analysis of f-amylase genes from Emmer
wheat revealed that T. dicoccoides lines commonly
possess two Bamzyl amplicons: the first (~ 1900 bp) was
found to be present in all T. dicoccoides investigated,
while amplicons of ~2000 bp and 2296 bp were
observed in 79% and 16 % of samples, respectively
(Fig. 4A). Among the 42 Aegilops speltoides accessions
investigated, three and two amplicons were found for
Bamy1 and  Bamy2, respectively. In addition to
amplicons of 2295 and 1900 bp (found also in T.

30008 2295 bp

- N &
2000~ SE

turgidum, triticale, rye and batley), products of ~2600 bp
(not found in any of the other species investigated)
were also identified in A. speltoides, where it was found
in 63% of accessions (Fig. 4B). Comparison of the
molecular profiles of T. dicoccoides and Aegilops speltoides
highlighted the presence of common Bamy! amplicon
sizes between these species, of 2295 and 1900 bp (Fig.
4B). The 1900 bp amplification fragment was found in
16% of A. speltoides accessions and in 100% of T.
dicoccoides lines (Fig. 4A-B).
A

2000 bp

-=o im;n---:] bamy1

i X\1900 bp
1000
bamy2 (1356 bp)
T. dicoccoides Aegilops speltoides B
E 2600 bp
3000 ]
- 205 bp == — ———— . - g
o  — JE—— - - —————— | DaMYT
2000 e - —
il 1900 bp
- bid i
- -

1000 %

bamy2 (1356 bp)

Figure 4. Bamyl and Bamy2 genetic variation identified by EPIC in emmer wheat and Aegilgps speltoides accessions. M - DNA ladder

(SM1173);
A —wild wheat lines I zurgidun subsp. dicoccoides,
B — T.dicoccoides (1-7) and A.speltoides (8-38).
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Conclusion

Conservation of exonic regions allowed EPIC to be used
to analyse intra- and interspecific polymorphism within S-
amylase genes from multiple cereal species. Here, the
ability to use EPIC for the analysis of a wide taxonomic
range within the Poaceae was demonstrated. Thus, genomic
data obtained from one or more organisms can be
effectively used to rapidly design EPIC-markers for
additional related species. This work demonstrates how
EPIC can be used to determine inter- and intra-specific
genetic variation within plant taxonomic groups, and
could represent a useful tool for marker-assisted selection
of novel f-amylase alleles within breeding programmes.
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Molekularna geneti¢ka analiza gena za S-amilazu
koris¢enjem Exon-Primed Intron-Crossing (EPIC) PCR

Olga Stratula - James Cockram - Ruslan Kalendar

SazZetak: Proteini koje kodiraju geni za f-amilazu kod strnih Zita Bamyl i Bamy2, igraju veoma znacajnu ulogu u
klijanju semena i procesu proizvodnje piva. U ovom radu, koris¢eni su exon-primed intron-crossing (EPIC)
markeri za analizu geneticke divergentnosti Bamy? i Bamy2 gena izmedu 38 genotipova, klasifikovanih u 6 tribusa
familije Poaceae. Podudarnost DNK sekvenci za f-amilazu kod razli¢itih Poaceae vrsta omogudila je dizajniranje
EPIC prajmera koji istovremeno amplifikuju Bamyl i Bamy2 sekvence u svim ispitivanim vrstama Zitarica.
Utvrdena geneticka varijabilnost u ispitivanim uzorcima je analizirana i diskutovana i ilustruje efikasnost ovog
pristupa za intra- i interspecies analize razlicitih biljnih vrsta.

Kljucne reci: f-amilaza, genetska raznovrsnost, jecam, Poaceae, polimorfizam duzine introna, psenica, raz
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Figure S1 Multiple alignments of B-amylase genes sequences. Exons are marked in red.
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GTCGACACATCATCTTGAGAACGTCTTCTCTAACTGAATGCCAATTGCTGAAAGGCATGGAATACATTAAGGAAAAATGCAAACACARATGTCAAGTCTGAGACTTGAACTCTAGGGGACACGTTTGAACATTAACGTGTGTTTTTGGTGARA-GTGARAAAATAGT TGACAACCTTGTGARATGAT TCAGTTCARACCA
GTCGACACATCATCTTGAGAACGTCTTCTCTAACTGAATGCCAATTGCTGAAAGGCATGAAATARATTAAGG! TTG TGTCAAGTCTGAGACTTGAACTCTAGTGGACACGTTTGAACATTAATGCGCGGTTTTGGTGARA-GTGARARAACAGT TGACATCCTTGTGAA-TGAATCARTTCARACCA
GTCGACACATCATCTTGAGAACGTCTTCTCTAACTGAATGCCAATTGCTGAAAGGCAT! TTAAGG: TTG TGTCAAGTCTGAGACTTGAACTCTAGTGGACACGTTTGAACATTARTGTGCGGTTTTGGTGARA-GTGARAARACAGT TGACATCCTTGTGAA-TGAATCARTTCARACCA
GTCGACACATCATCTTGAGAACGTCTTCTCTAACTGAATGCCARTTGCT T TT, T TGTCAAGTCTGAGACTTGAACTCTAGTGGACACGTTTGAACATTAATGCGCGGTTTTGGTGARA-GTGARARAACAGT TGACATCCTTGTGAA-TGARTCARTTCARACCA
GTCGACACATCATCTTGAGAACGTCTTCTCTAACTGAATGCCARTTGCT T TT, T TGTCAAGTCTGAGACTTGAACTCTAGTGGACACGTTTGATCATTAATGTGCGGTTTTGGTGARA-GTGARARRACAGT TGACATCCTTGTGAA-TGARTCARTTCARACCA
T
T

GTCGACACATCATCTTGAGAACGTCTTCTCTTACTGAATGCCARTTGCT TT, T TGTCAAGTCTGAGACTTGAACTCTAGTGGACACGTTTGAACAT TAATGTGCGTTTTTGGTGARRAGTGAARAA, TGACARCCTTGTGAA-TGATTCAATTCARACCA
GTCGACACATCATCTTGAGAACGTCTCCTCTTACTGAATGCCARTTGCT TT, T TGTCAAGTCTGAGACTTGAACTCTAGTGGACACGTTTGAACATTARTGTGCGTTTTTGGTGARA-GTGARARAATAGT TGACARCCTTGTGARATGATTCART TCARACCA

ERReRche]

GTCGACACATCATCTTGAGAACGTCTTCTCTAACTGAATGCCARTTGCT T TARATT; T TGTCAAGTCTGAGACTTGAACTCTAGTGGACACGTTTGAACATTAATGTGCGGT TTTGGTGARA-GTGARARRACAGT TGACATCCTTGTGAA-TGARTCAATTCARACCA
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AATGCAAAAATAAGAAGTGAAAACCCCATAATCGTTGTTTGTAGAAAACAAATAACACTTARACTAAT TATTTTCTGAARAAARACTATAATT
AATGCAAAAATGAGAAGTGAAAATCCCATAATCGTCGTTTGTACAAAACAAATAACACTGAAACTAATGGG TATTTTCT TATAATT
AATGCAAAAATGAGAAGTGAAAACCCCATAATCGTCGTTT! TGAAACTAAT TTTCT! TATAATT
AATGcAAAAATGAGAAGTGAAAATcccATAATcGTcGTTTGTAGAAAACAAATAACACTGAAACTAATGGG—TAJJJJ TATAATT
AATGCAAAAATGAGAAGTGAAAACCCCATAATCGTCGTTTGTAGARAACAAATAACACTGAAACTAAT! TATTTT! TATAAT
AATGCAAAAATAAGAAGTGAAAACCCCATAATCGTTGTTTGTAGARAACAAATAACACTTAAACTAAT! TATTTT! TATAAT
AATGCAAAAATAAGAAGTGAAAACCCCATAATCGTTGTTTGTAGARAACAAATAACACTTAAACTAAT! TATTTT! TATAAT

ACATTCTCATTTGATTGGTTAGTTTAACTTCCTT
ACATTCTCATTTGATTGTTTAGTTTAACTTCCTT
ACATTCTCATTTGATTGTTTAGTTTAACTTCCTT
TTTGATTGTTTAGTTTAACTTCCTT
ACATTCTCATTTGATTGTTTAGTTTAACTTCCTT!
ACATTCTCATTTGATTGGTTAGTTTAACTTCCTT!
ACATTCTCATTTGATTGGTTAGTTTAACTTCCTT!

TTATTTTTTTCTAGAGTATCTCATTGCTCGGGTGGCATCCAARTTTTCCATACAR,
GAGTATCTCATTGCTCGGGTGGCATCCAARTTTTCCAGACAR
GAGTATCTCATTGCTCGGGTGGCATCCAARTTTTCCAGACAR
GAGTATCTCATTGCTCGGGTGGCATCCAARTTTTCCAGACAR

TTATTTTTT TCATTGCT T TCCARATTTTCCAGACAA
CATA---TTTTTCTAGAGTATCTCATTGCT T TCCAAATTTTCCATACAA

TTATTTTTTT TCATTGCT T TCCARATTTTCCATACAA
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TTCAGTGAGT
GGCCCGCGCCCGEGTTCAGTGAGT
TTCAGTGAGT

CAAGTTCAGCGCAGTG
GAGCAAGCCAGTGAGGTC

AATGCAAARATGAGAAGTGAAAACCCCATAATCGTCGTTTGTAGAAAACARATAACACTGAAACTAATGGGGTAATTTCTGAGAAA- - ~CTATAATTGGT ACATTCTCATTTGATTGTTTAGT TTAACTTCCTTCTCACATTATTTTTTCC TCATTGCTCGGGTGGCATCCAAATTTTCCAGACAA
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GAGCCCATGCAATGGTTCTAGATGATTGARAA; TATATTTTTGTAGATGATTGTATTAGTGTCGCAAACATGCAACACAATTTTC-GTGC GGCGGTGTTTCGTCGGC:
GGGCCCATGCAATGGTTCTAGATGATTGGARAACAAATATTAAATATT TTTGTAGATGATTGTAT TAGTGT( G TTTTC-GTGC GGCGGTGTTTCGTCGGC: T
GGGCC-ATGCAATGGTTCTAGATGATTGGARAACAAATATTAAATATT TTTGTAGATGATTGTAT TAGTGT( G TTTTC-GTGC GGCGGTGTTTCGTCGGC: ---ARATT
GGGCCCATGCAATGGTTCTAGATGATTGGARAACAAATATTAAATATT TTTGTAGATGATTGTAT TAGTGT( TTTTC-GTGC GGCGGTGTTTCGTCGGC:
GGGCCCATGCAATGGTTCTAGATGATTGGAAAACAAATATTAAATATTTTTGTAGATGATTGTATTAGTGTCGCAAACATGCAACACAATTTTC GTCGGAARA-———==============-==mo,
GAGCCCATGCAATGGTTCTAGATGATTGARAR TATATTTTTGTAGATGATTGTATTAGTGTCGCAAACATGCARCACAATTTTTTGT CGGTGTTTCGTCGC

GAGCCCATGCAATGGTTCTAGATGATTGARAR; TATATTTTTGTAGATGATTGTATTAGTGTCGCARACATGCAACACAATTTTT-GTGC! CGGTGTTTCGTCGGC:

TATTTT ~TAACTTTT
TTTT ~TAACTTTT
TTTT ~TAACTTTT
TTTT ~TAACTTTT
TTTT ~TAACTTTT
TTTTK TAACTTTT
TTTT ~TAACTTTT

TTCAATTTGTTTTTTT CAAGCC
TTCAATTTGTTTTTTT CAAGCC
TTCAATTTGTTTTTTT CAAGCC
TTTGTTTTTTT CAAGCC
TTCAATTTGTTTTTTT CAAGCC
TTTAATTTGTTTTTTTGGCGCAAGCA
TTTAATTTGTTTTTTTGGCGCAAGCC
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GTGAGCACGCA

TTTCCARAGCAT:
TCTCAGAGCGT!

GGGCCCATGCAATGGTTCTAGATGATTGGARAACARATATTARATATTTTTGTAGATGATTGTATTAGTGT b TTTT GTC TTT T TTTT ~TAACTTTTGGTGTT

TTGTTTTTTT CAAGCC
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BRRATGTTTAACC--TTTTTACCTCARRATTT T TTTAG-ATATGACTAAGTACATARATARATTTTGTCTTGATTTTTTTT-CATTTTGAATTTTTTTGGCCCCCG-AAGCATATTCTTCCGGGAGCCARAT TGACAT TCCGGTCATGATGTGGCT TGGATCCCARGTTAGT AGAT,
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TTGGATCCCAAGTTAGTTATACAGATAAGGATATAT
TTGGATCCCAAGTTAGTCATACAGATAAGGATATAT
TTGGATCCCAAGTTAGTTATACAGATAAGGATATAT
TTGGATCCCAAGTTAGTCATACAGATAAGGATATAT

FJ161080 ARAATGTTTAACC--TTTTTACCTCAAAATTTGCAGGTAGCATTTAG- ATATAACTAAGTACATAAATAAATTTTGTCTTGATTTTTTTTTCATTTTGAATTTTTTT - AAGCATATTCTT GCCAAATTGACATT!
AF061204 ARAATGTTTAACC- TGAC TCTTGATTTTTTTT-CATTTTGAATTTTTTT! - AAGCATATTCTT GCCAAATTGACATT!
FJ936153 ARAATGTTTAACC--TTTTTACCTCAAAATTTGCAGGTAGCATTTAG-ATATGACTAAGTACATAAATAAATTTTGTCTTGATTTTTTTTTCATTTTGAATTTTTTT - AAGCATATTCTT GCCAAATTGACATT!
FJ161078 ARAATGTTTAACC--T TTT TAGCATTTAG-ATACGACTAAGTACAT: TCTTGATTTTTTTT-CATTTTGAATTTTTTT - AAGCATATTCTT GCCAAATTGACATT!
AJ301645 ARATTGTTTTAACCTTTTTTGCCTCAAAATTT T TTGGGATGTGACTAAGT: TAATTTTTTGTCTTGAATTTTTTTCATTTTGATTTTTTTTGGT
FJ161079 ARAATGTTTAACC--TTTTTGCCTCAAAATTTY TAGCATTTGG-ATGTGACTAAGT, TAATTTTT-GICTTGAATTTTTTTCATTTTGATTTTTTTTGGT
D49999
EU589327
EU589328
DQ889983
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430

XM 003562919
NM_001112026
GU017481
D63574 ARAATGTTTAACC--TTTTTACCTCARAATTT! T TTTAG-ATATGACT. TARATTTTGTCTTGATTTTTTTTCATTTTGAATTTTTTT ~-GARGCATATTCTT GCCAAATTGACATT! TCATGATGTGGCTTGGATCCCARGTTAGTCATACAGATARGGATATAT
AF470353

GCATATTCTCCCTTGAGCCARATTAACATTC
GCATATTCTCCCTTGAGCCARATTAACATTC

810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1000
| | | | | | | |
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EF175467
EF175473
EF175469
EF175471
EF175472
AF061203 CTTACCTCAACCGAATCTAGGTTACAACAAGCTTAACACTCATGCAT TAGTGTCCATCCTAGACTCCTCTAGAAGGT TTTACACACC
FJ161080 CTTACCTCARCCGAATCTAGGTTACACCAAGCTTAACACTCATGCAT TAGTGTCCATCCTAGACTCCTCTAGAAGGT TTTACACACC
AF061204 CTTACCTCAACCGAATCTAGGTTACAACAAGCT TAACACTCATGCAT TAGTGTCCATCCTAGACTCCTCTAGAAGGT TTTACACACC
FJ936153 CTTACCTCAACCGAATCTAGGTTACAACAAGCT TAACACTCATGCAT TAGTGTCCATCCTAGACTCCTCTAGAAGGT TTTACACACC
FJ161078 CTTACCTCAACCGAATCTAGGTTACAACAAGCTTAACACTCATGCATTAGTGTCCATCCTAGACTCCTCTAGAAGGCAATGGTTTACACACCAT!
AJ301645 TGCATTAGTGTCCGTCCTAGACTCCTCTAGAAGGCAATGGTTTACACACCAT
FJ161079 TGCATTAGTGTCCGTCCTAGACTCCTCTAGAAGGCAATGGTTTACACACCAT
D49999
EU589327
EU589328
DQ889983
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430

XM 003562919
NM 001112026
GUO017481
D63574 CTTACCTCAACCGAATCTAGGTTACAACAAGCTTAACACTCATGCATTAGTGTCCATCCTAGACTCCTCTAGAAGGCAATGGTTTACACACCATTGTGGTTTGTACAAATTCCAACACTCTTCCTCAATCATAACTTTATGAAGTC TTGATCTTARAGTTCTGATGTTATCTGTTARAG-AATAGCTTGGGARACA
AF470353

TTT ARATTCCAACA ATCATARCTTTATGAAGTCGAGATTGATCTTARAGT TCTGATGTTATCTGTTARAG-ARTAGCTTGGGAAACA
ATCATARCTTTATGAAGTCGAGATTGATCTTARAGT TCTGATGTTATCTGTTARAGGARTAGCTTGGGARACA
TTT ARATTCCAACA ATCATARCTTTATGAAGTCGAGATTGATCTTARAGT TCTGATGTTATCTGTTARAG-ARTAGCTTGGGAAACA

T T
T T
T T
TGGTTT ARATTCCARCACTCTTCCTCAATCATAACTTTATGAAGTCGAGATTGATCTTARAGTTCTGATGTTATCTGTTARAG-AATAGCTTGGGARACA
T T
T T
T T

ATCATAACTTTATGAAGTCGAGATTGATCTTARAGTTCTGATGTTATCTGTTARAG-AATAGCTTGGGAAACA
ATCATAACTTTATGAAGTCGAGATTGATCTTARAGT -CTGATGTTATCTGTTARAGGAATAGCTTGGGARACA
ATCATAACTTTATGAAGTCGAGATTGATCTTARAGTTCTGATGTTATCTGTTARAGGAATAGCTTGGGARACA

TTTGTACAAATTCCAACACTCTT
TTTGTACAAATTCCAACACTCTT
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AF061203 TATGTACAACTTAAGTCAGGAT
FJ161080 CATGTACAACTTARGTCAGGAT
AF061204 CATGTACAACTTARGTCAGGAT
FJ936153 CATGTACAACTTARGTCAGGAT
FJ161078 CATGTACAACTTAAGTCAGGAT
AJ301645 CATGTACAACTTAAGTCAGGAT
FJ161079 CATGTACAACTTAAGTCAGGAT
D49999

EU589327

TTCACTTCGTATA
TTCACTTCGTATA
TTCACTTCGTATA

TTTGGTTGAGAGTTGAGACGTGGAT TGGATCCCACGTTAGCTATAATATAGATAATGATCCCATCTCTCTCCCAATCAGACCTCAATCCTTGAAGT TTGGCTGTGTGT! TTAGTT GCGCCCTTTCT
TTTGGTTGAGAGTTGAGACGTGTATTGGGTCCCACGTTAGCTATAATATAGATAATGATCCCATCTCTCTCCCAATCAGACCTCAATCCTTGAAGT TTGGCTGTGTGT! TTAGTT GCGCCCTTTCT
TTTGGTTGAGAGTTGAGACGTGGAT TGGATCCCACGTTAGCTATAATATAGATAATGATCCCATCTCTCTCCCAATCAGACCTCAATCCTTGAAGT TTGGCTGTGTGT! TTAGTT GCGCCCTTTCT
TTTGGTTGAGAGTTGAGACGTGTATTGGGTCCCACGTTAGCTATAATATAGATAATGATCCCATCTCTCTCCCAATCAGACCTCAATCCTTGAAGT TTGGCTGTGTGT! TTAGTT

TTTGGTTGAGAGT TGAGACGTGGATTGGATCCCACGT TAGCTATAATATAGATAATGATCCCATCTCTCTCCCAATCAGACCTCAATCCTTGAAGT TTGGCTGTGTGTG
TTTGGTTGAGAGT TGAGACGTGTATTGGATCCCACGT TAGCTATAATATAGATAATGATCCCATCTCTCTCCCAATCAGACCTCAATCCTTGAAGT TTGGCTGTGTGTG Ci TTAGTTCACAAAGCGCCCTTTCT
TTTGGTTGAGAGT TGAGACGTGTATTGGATCCCACGT TAGCTATAATATAGATAATGATCCCATCTCTCTCCCAATCAGACCTCAATCCTTGAAGT TTGGCTGTGTGTG Ci TTAGTTCACAAAGCGCCCTTTCT
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DQ889983
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GUO017481
D63574 CATGTACAACTTAAGTCAGGATGTGT TCTTCACTTCGTATA( T TTTGGTTGAGAGTTGAGACGTGGATTGGATCCCACGTTAGCTATAATATAGATAATGATCCCATCTCTCTCCCAATCAGACCTCAATCCTTGAAGTTTGGCTGTGTGTG! Ci TTAGTTCAC: GCGCCCTTTCT
AF470353

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
| | | | | | | | | | | | | I I I I I I I

TGAAGTTGT ATCATCCATAGCCAGCATCCACAATGGAGGTGAACGTGAAAGGCAACTA

AF300799

AF414081
AF414082
D21349 TATCCAAC;
X52321 TATCCAAC;
FN179393

EF175466
EF175470
EF175468
EF175467
EF175473
EF175469
EF175471
EF175472
AF061203 GAGTGGACAAGCCTATTTTCTGACATATCTG-ATTGGAAAGCTAGGTTCGCCGTTGGCCTCACATCTATGGATACATCTTTTTCATAGTATAAATAGACCCTTTTATTAAGCTCCCTGCCATATCCAACAAACCATTTGAAGT TGTAGAGCATCATCCA
FJ161080 GAGTGGACAAGCCTATTT-CTGACATATCTG-ATTGGAAAGCTAGGTTCGCCGTTGGCCTCACATCTAT TCTTTTTC TAGACCCTTTTATTAAGCTCCCTGCCATATCCAACAAACCATTTGAAGTTGTAGAG
AF061204 GAGTGGACAATCCTATTT-CTGACATATCTG-ATTGGAAAGCTAGGTTCGCCGTTGGCCTCACATCTAT TCTTTTTC TAGACCCTTTTATTAAGCTCCCTGCCATATCCAACAAACCATTTGAAGTTGTAGAG
FJ936153 GAGTGGACAAGCCTATTT-CTGACATATCTG-ATTGGAAAGCTAGGTTCGCCGTTGGCCTCACATCTAT TCTTTTTC TAGACCCTGTAATTAAGCTCCCAGCCATATCC. CCATTTGAAGTTGTACAGC:
FJ161078 GAGTGGACAATCCTATTT-CTGACATATCTG-ATTGGAAAGCTAGGTTCGCCGTTGGCCTCACATCTAT TCTTTTTC TAGACCCTTTTATTAAGCTCCCTGCCATATCCAACAAACCATTTGAAGTTGTAGAG
AJ301645
FJ161079
D49999

EU589327

GGAG
TGGAGGTGAACG'

DQ889983
AY454398
AK375028
AF012343
FN179394
AK365629
211772 G
X98504 CAGTGTTTGTAGCCAGCAGC e GGGAAC
AY835429 GGGAACAT
AY835430
XM_003562919 TACTGCAT--AGCCAGAAGC
NM_001112026 CAGC

GUO017481
D63574 GAGTGGACARTCCTATTT-CTGACATATCTG-ATTGGAARAGCTAGGTTCGCCGTTGGCCTCACATCTATGGATACATCTTTTTCATAGTATARATAGACCCTTTTATTAAGCTCCCTGCCATATCCAACARACCATTTGAAGTTGTAGAGCAT!
AF470353

GGGAA

\GTGTTTGTAGCCAGCAG!
TGTTTGTAGCCAGCAG!
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AB048949 TGTCCAAGTCTACGTCATGCTCCCT
AF300799 TGTCCAAGTCTACGTCATGCTCCCT
AF300800 TGTCCAAGTCTACGTCATGCTCCCT
AF414081 TGTCCAAGTCTACGTCATGCTCCCT
AF414082 TGTCCAAGTCTACGTCATGCTCCCT
D21349 TGTCCAAGTCTACGTCATGCTCCCT
X52321 TGTCCAAGTCTACGTCATGCTCCCT
FN179393 TGTCCAAGTCTACGTCATGC'
AB306504 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC -ATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAACAAGATCTGAGGCCTCAAATGAGTATTTTATTTGTA
EF175466 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCARTCGCTGAGAACCACACACTARRACTATTTCAAGGATCTAGTG TATACATTATTGTT TAT TGATACTTCTTGTARAACTCTARTTCARAGGGTGAAGAACAAGATCTGAGGCCTCARATGAGTATTTTATTTGTA
EF175470 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCARTCGCTGAGAACCACACACTARRACTATTTCAAGGATCTAGTG TATACATTATTGTT TAT TGATACTTCTTGTARAACTCTAATTCARAGGGTGAAGAACAAGATCTGAGGCCTCARATGAGTATTTTATTTGTA
EF175468 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCARTCGCTGAGAACCACACACTARRACTATTTCAAGGATCTAGTG TATACATTATTGTT TAT TGATACTTCTTGTARAACTCTAATTCARAGGGTGAAGAACAAGATCTGAGGCCTCARATGAGTATTTTATTTGTA
EF175467 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCARTCGCTGAGAACCACACACTARRACTATTTCAAGGATCTAGTG TATACATTATTGTT TAT TGATACTTCTTGTARAACTCTAATTCARAGGGTGAAGAACAAGATCTGAGGCCTCARATGAGTATTTTATTTGTA
EF175473 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCAATCGCTGAGAACCACACACTAARACTATTTCAAGGATCTAGT! TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAACAAGATCTGAGGCCTCAAATGAGTATTTTATTTGTA
EF175469 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT! TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAACAAGATCTGAGGCCTCAAATGAGTATTTTATTTGTA
EF175471 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT! TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAACAAGATCTGAGGCCTCAAATGAGTATTTTATTTGTA
EF175472 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT! TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAACAAGATCTGAGGCCTCAAATGAGTATTTTATTTGTA
AF061203 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAG' TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGI G TCTGAGGCCTC. TGAGTATTTTATTTGTA
FJ161080 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCARTCGCTGAGAACCACACACTARRACTATTTCAAGGATCTAGTG TATACATTATTGTT TAT TGATACTTCTTGTARAACTCTAATTCARAGGGTGAAGAACAAGATCTGAGGCCTCARATGAGTATTTTATTTGTA
AF061204 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCARTCGCTGAGAACCACACACTARRACTATTTCAAGGATCTAGTG TATACATTATTGTT TAT TGATACTTCTTGTARAACTCTARTTCARAGGGTGAAGAACAAGATCTGAGGCCTCARATGAGTATTTTATTTGTA
FJ936153 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCARTCGCTGAGAACCACACACTARRACTATTTCAAGGATCTAGTG TATACATTATTGTT TAT TGATACTTCTTGTARAACTCTAATTCARAGGGTGAAGAACAAGATCTGAGGCCTCARATGAGTATTTTATTTGTA
FJ161078 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCARTCGCTGAGAACCACACACTARRACTATTTCAAGGATCTAGTG TAT TTGTT TAT TICTIGTANMACTCTANT TCARAGSGTGAAGAACAAGRTCTGAGGCCTCARNTGAGTATT TTATTTGTA
AJ301645 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCCCATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT! TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAAC ATCTGAGGCCTCAAATGAGTATCTTATTTGTA
FJ161079 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCCCATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT! TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAACARGATCTGAGGCCTCAAATGAGTATTTTATTTGTA
D49999 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT! TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAACAAGATCTGAGGCCTCAAATGAGTATTTTATTTGTA
EU589327 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT! TAT. 'TATTGT T TAT. TTGATACTTCTTGTAAAACTCTAATTCAAAGGGTGAAGAACAAGATCTGAGGCCTCAAATGAGTATTTTATTTGTA
EU589328 AT OGO O TG TAAGETCCeATCCAT TCAGAC AN TCSCTGAGRACCACACACTARAACTATTTCAACCATCTAGTS TATACATTATTGTT TAT TGATACTTCTTGTARAACTCTARTTCARAGGGTGAAGAACAAGATCTGAGGCCTCARATGAGTATTTTATTTGTA
DQ889983 TGTCCAAGTCTACGTCATGCTCCCGGTAAG G TGG TTCCAAGGAT! \CTCACATTGTCGT TATGATACCC. TTATCAACARGATCTGAGACCTCGTACGCAG-~--~-TATCTCCA
AY454398 ==TACGTCATGCTCCCT
AK375028
AF012343 TGTCCAAGTCTACGTCATGCTCCC:
FN179394 TGTCCAAGTCTACGTCATGCTCCC:
AK365629 TGTCCAAGTCTACGTCATGCTCCC:
211772 TGTCCAAGTCTACGTTATGCTCCC:
X98504 TGTCCAAGTCTACGTCATGCTCCC:
AY835429 TGTCCAAGTCTACGTCATGCTCCC:
AY835430 TGTCCAAGTCTACGTCATGCTCCC:
XM 003562919 TGTCCAAGTCAACGTCATGCTCCC:
NII:001112026 TGTCCAGGTCTACGTCATGCTCCC:
GU017481 TGTCCAGGTCTACGTCATGCTCCC:
D63574 TGTCCAAGTCTACGTCATGCTCCCTGTAAGCTCC-ATCCATTCAGACCAATCGCTGAGAACCACACACTAAAACTATTTCAAGGATCTAGT! TAT. 'TATTGT TAT. TTGATACTTCTTGT: TCTAATT T \TCTGAGGCCTCAAATGAGTATTTTATTTGTA
AF470353
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OGO O CT A A CAG LT OO A AG O OACCAGCIaAG o Ceh AT AGCT TGTGGATGGTGICATGGT TCTGGT TTGGT CCCCARGGCGTATGACTGGTCCGCCTAC
AF300799 TGAGCGT! TT TGGT. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCRAAGGCGTATGACTGGTCCGCCTAC
T TGAGCGT! T T TT TGGT. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCRAGGCGTATGACTGGTCCGCCTAC
AF414081 T TGAGCGT! T T TT TGGT. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCRAGGCGTATGACTGGTCCGCCTAC
AF414082 T TGAGCGT! TT TGGT. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
D21349 TGGACGCOATCAGCOTARCAACAGOTTCOACARGGGCCACOACOTGAGGGCECARTT AGCT TGTGGATGGTGICATGGT TCTGGT TTGGT GCGTATGACTGGTCCGCCTAC
X52321 CTGGACGCCGTGAGCGTGAACAACAGGTTCGAGAAGGGCGACGAGCTGAGGGCGCAATT AGCT TGT TGGTGTCATGGT TCTGGT “TTGGT CGTATGACTGGTCCGCCTAC
FN179393 CTGGACGCCGTGAGCGTGAACAACAGGTTCGAGAAGGGCGACGAGCTGAGGGCGCAATT AGCT TGT TGGTGTCATGGT TCTGGT “TTGGT GGCGTATGACTGGTCCGCCTAC
AB306504 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGT TCGAGAAGGGCGACGAGCTGAGGGCGCAATT AGCT TGT TGGTGTCATGGT TCTGGT “TTGGT GGCGTATGACTGGTCCGCCTAC
EF175466 CTAACCTTGACTACACTTCCATTGTT! T T TGAGCGT! T T TT TGGT. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCRAGGCGTATGACTGGTCCGCCTAC
EF175470 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAAT TGAGCGT T T T TGTGGATGGTGTCATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
EF175468 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGTTCGAGAAGGGCGACGAGCTGAGGGCGCAATTGAGGAAGC; T. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
EF175467 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGTTCGAGARGGGCGACGAGCTGAGGGCGCARTTGAGGAAGCTGGT. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
EF175473 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGTTCGAGARGGGCGACGAGCTGAGGGCGCARTTGAGGAAGCTGGT. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCRAGGCGTATGACTGGTCCGCCTAC
EF175469 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGT TCGAGAAGGGCGACGAGCTGA TT GCT TGT TGGTGTCATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
EF175471 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGT TCGAGAAGGGCGACGAGCTGAGGGCGCAATT AGCT TGT TGGTGTCATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
EF175472 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGT TCGAGAAGGGCGACGAGCTGAGGGCGCAATT AG T TGT TGGTGTCATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
AF061203 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGT TCGAGAAGGGCGACGAGCTGAGGGCGCAATT TGT TGGTGTCATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
FJ161080 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGTTCGAGAAGGGCGACGAGCTGAGGGCGCAATTGAGGAAGC; T. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCRAGGCGTATGACTGGTCCGCCTAC
AF061204 T. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCRAGGCGTATGACTGGTCCGCCTAC
FJ936153 T. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
FJ161078 T. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
AJ301645 TGTGGATGGTGICATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
FJ161079 TGT TGGTGTCATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
D49999 TGTGGATGGTGICATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
EU589327 CTAACCTTGACTACACTTCCATTGTTGAAATAAATAAATAGCTGGACGCCGTGAGCGTGAACAACAGGT TCGAGAAGGGCGACGAGCTGAGGGCGCAATT AGH TGT TGGTGTCATGGT TCTGGT TTGGT AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
EU589328 CTAACCTTGACTACACTTCCATTGTTGAAATAAATA-~--~-GCTGGACGCCGTGAGCGTGAACAACAGGTTCGAGAAGGGCGACGAGCTGAGGGCGCAATTGAGGAAGCT TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
DQ889983 CTAACCTTGTCTTCACTTTCGTTGT! T GCGTCGACAACAAGTTCGAGAAGGGCGACGAGATCAGGGCGCAGCTGAAGAAGCTGACGGA T! T! CGGCGTCATGAT. TCTGGT TGGT
AY454398 'TGGACGCCGTGAGCGTGAACAACAGGTTCGAGAAGGGCGACGAGCTGAGGGCGCAATTGAGGAAGCTGGT. TGT! TGGTGTCATGGT. TCTGGT TTGGT! AAGGGCCCCRAGGCGTATGACTGGTCCGCCTAC
AK375028
AF012343 ATGTCGTGAGCGTCGACAACAAGTTC! GACGAGATC. CGCACGTGAAGAAGCTG! GGCTGGCGTGGACGGCGTCATGATATACTTCTG!
FN179394 CAACAAGTTC GACGAGATCAGGGCGCAGCTGAAGAAGCTG GGCTGGCGTGG
AK365629 CAACAAGTTC GACGAGATC GAAGCTG. GGCTGGCGTGG
211772 CAACAAGTTC GACGAGATC GAAGCTG. GGCCGGCGTGE
X98504 CAACARATTC GACGAGATC GAAGCTG. GGCCGGCGTGGACGGCGTCATGATAG
AY835429 CAACAAGTTC GACGAGATC GAAGCTG. GGCTGGCGTGGACGGCGTCATGATAG
AY835430 CAACAAGTTC GACGAGATC. GAAGCTG: GGCTGGCGTGGACGGCGTCATGATAG]
XM_003562919 CAACAAGTTC GACAAGCT: GAAGCTG GCCGGCGTCGATGGCGTCATGATAGACGTCT
NM_001112026 CAACACGTTC GAGACG GAAGCTGACGGAGGCGGGCGCCGACGGGGTCATGATCGACGTCTG
GU017481 CAACACGTTC GAGACG GAAGCTGACGGCGGCCGGCGTCGATGGTGTCATGATCGACGTCT G
D63574 CTAACCTTGACTACACTTCCATTGTTG. T T TAGCTGGACGCCGTGAGCGTGAACAACAGGTTC GACGAGCTGAGGGCGCAATTGAGGAAGCTGGTAGAGGCCG! TGGATGGTGTCATGGTAGACGTCTGGTGGGGCTTGGTGE! CCCCAAGGGCCCCAAGGCGTATGACTGGTCCGCCTAC
AF470353
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AB048949 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AF300799 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AF414081 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AF414082 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
D21349 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
X52321 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
FN179393 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AB306504 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EF175466 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EF175470 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EF175468 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EF175467 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EF175473 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EF175469 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EF175471 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EF175472 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AF061203 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
FJ161080 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AF061204 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
FJ936153 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
FJ161078 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACCCTTGGAGT
AJ301645 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATC! CACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
FJ161079 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTT \CCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
D49999 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTT \CCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
EU589327 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGAAGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGTGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
DQ889983 AAGCAGGTCTTCGACCTGGTGCACGAGGCCAGGCTCAAGCTGCAGGCCATCATGTCGTTCCACCAGTGCGGTGGCAACGTCGGCGACGTAGTCAACATCCCCATCCCACAGTGGGTGCGGGATGTCGGCGCTACCGACCCCGACATTTTCTACACGAACCGCAGAGGGACGAGGAACATCGAGTACCTCACCCTTGGAGT
AY454398 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTG! TACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCAACGTCGGCGACGCCGTCAACATCCCAATCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AK375028 TGCGGGACGTCGGCACGCG GATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AF012343 AATCATGTCTTCTACCTGGTGCACGATGCCAGGCTCCAGCTGCAGGCCATCATGTCGTT \CCAGTGCGGTGGCAACGTCGGCGACTTATTCAACATCCCCATCCCACAGTGGGTGCGGGATGTCGGCGCTACCGACCCCG! TCGATTACCTCACCCTTGGAGT
FN179394 CAGGTCTTCGACCTGGTGCACGAGGCCAGGCTCAAGCTGCAGGCCATCATGTCGTT \CCAGTGCGGTGGCAACGTCGGCGACGTAGTCAACATCCCCATCCCACAGTGGGTGCGGGATGTCGGCGCTACCGACCCCGAC TTTTCT CACGAACCGCAGAGGGACGAGGAACATCGAGTACCTCACCCTTGGAGT
AAGCAGGTCTTCG TGGTGCACGAGGCCAGGCTCAAGCTGCAGGCCATCATGTCGTT \CCAGTGCGGTGGCAACGTCGGCGACGTAGTCAACATCCCCATCCCACAGTGGGTGCGGGATGTCGGCGCTACCGACCCCGACATTTTCTACACG! CATCGAGTACCTCACCCTTGGAGT
z11772 AAGCAGGTCTTCGACCTGGTACACGAGGCCGGGCTCAAGCTGCAGGCCATCATGTCGTTCCACCAGTGCGGCGGCAACGTCGGCGATGTCGTCAACATCCCCATCCCACAGTGGGTGCGCGACH C T AACCGCAGCGGGACGAGGAACATCGAGTACCTCACCCTTGGAGT
X98504 AAGCAGGTCTTCGACCTGGTGCACGAGGCCGGGCTCAAGCTGCAGGCCATCATGTCATTCCACCAGTGCGGTGGCAACGTCGGCGACGTCGTCAACATCCCCATCCCACAGTGGGTTCGCGACGTCGGCGCCACCGACCCCGACATTTTCTACACCAACCGCGGCGGGACGAGGAACATCGAGTACCTCACCCTTGGAGT
AY835429 AAGCAGGTCTTCGACCTGGTGCACGAGGCCAGGCTCAAGCTGCAGGCCATCATGTCGTTCCACCAGTGCGGTGGCAACGTCGGCGACGTAGTCAACATCCCCATCCCACAGTGGGTGCGGGATGTCGGCGCTACCGACCCCGACATTTTCTACACGAACCGCAGAGGGACGAGGAACATCGAGTACCTCACCCTTGGAGT
AY835430 AAGCAGGTCTTCGACCTGGTGCACGAGGCCAGGCTCAAGCTGCAGGCCATCATGTCGTTCCACCAGTGCGGTGGCAACGTCGGCGACGTAGTCAACATCCCCATCCCACAGTGGGTGCGGGATGTCGGCGCTACCGACCCCGACATTTTCTACACGAACCGCAGAGGGACGAGGAACATCGAGTACCTCACCCTTGGAGT
XM_003562919 AAGCAGGTGTTCGAGCTGGTGCAGGAGGCCGGGCTGAAGCTGCAGGCCATCATGTCGTTCCACCAGTGCGGTGGCAACGTCGGCGACGTCGTCAACATCCCGATCCCAC A GGAACATCGAGTACCTCACTCTTGGAGT
C.

G
NM_001112026  AGGCAGGTGTTCAAGCTGGTGCAGGAGGCCGGGCTGAAGCTGCAGGCCATCATGTCGT T GTCGTCAACATCCCGATCCCGCAGTGGGTG! GTCH CATC CACC GG TATCTCACGCTTGGAGT
GU017481 AAGCAAGTCTTCAAGCTGGTGCAGGAGGCCGGGCTCARGCTGCARGCCATCATGTCGT TGCGGTGGCAACGTCGGCGACGTCGGCAACATCCCGATCCCACAGTGGGTGCGGGACGTCGGCGAGGACAATCCCGACATCT TCTACACCAACCGGGAAGGGGTGAGGAACATCGAGTATCTCACTCTTGGAGT
D63574 AAGCAGTTGTTTGAGCTGGTGCAGAAGGCTGGGCTGARGCTACAGGCCATCATGTCGTTCCACCAGTGTGGTGGCARCGTCGGCGACGCCGTCARCATCCCARTCCCACAGTGGGTGCGGGACGTCGGCACGCGTGATCCCGACATTTTCTACACCGACGGTCACGGGACTAGGAACATTGAGTACCTCACTCTTGGAGT
AF470353

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120 2130 2140 2150 2160 2170 2180 2190 2200

| | | | | | | | | | | | | I I I I I I I
AB048949 TGATAACCAGCCTCTCTTCC, ARGATCTGCCGTCCAG
AF300799 TGATAACCAGCCTCTCTTCCATGGARGATCTGCCGTCC,
GAT. GCCTCTCTTCCATGGARGATCTGCCGT

AF414081 TGATAACCAGCCTCTCTTCCATGGARGATCTGCCGTCC,
AF414082 TGATAACCAGCCTCTCTTCCATGGARGATCTGCCGTCC,
D21349 TGATAACCAGCCTCTCTTCC, ARGATCTGCCGTCCAG
X52321 TGATAACCAGCCTCTCTTCCAT GATCTGCCGTCCAG:
FN179393 TGATAACCAGCCTCTCTTCC, GATCTGCCGTCC
AB306504 TGATAACCAGCCTCTCTTCCATGGARGATCTGCCGTCC, GTTAATTTAAACCACCACTCTAGTTCTCTGATGCATAT* T GTTCAAGATGACACCAAATACAAGC GGTTARA GGTGCCAAAAACAGATAAGCAAAGAAACAAAACCTAGCTAATGAAACAGTCTAGAGCCTAT
EF175466 TGATAACCAGCCTCTCTTCCATGGAAGATCTGCCGTCCAGGTTAATTTARA ™ TCAAGATGACACCAAATACAAGC] TTAAA-GGTGCC] TAGCTAATGAAACAGTCTAGAGCCTAT
EF175470 T TCAAGATGACACCAAATACAAGC TTAAA-GGTGCC: CAGATAAGC: CCTAGCTAATGAAACAGTCTAGAGCCTAT
EF175468 T TCAAGATGACACCAAATACAAGC) TTAAA-GGTGCC: CAGATAAGC: CCTAGCTAATGAAACAGTCTAGAGCCTAT
EF175467 T TCAAGATGACACCAAATACAAGC) TTAAA-GGTGCC: CAGATAAGC: CCTAGCTAATGAAACAGTCTAGAGCCTAT
EF175473 TGATAACCAGCCTCTCTTCCATGGARGATCTGCCGTCCAGGTTAATTTAAACCACCACTCTAGTTCTCTGATGCATAT - T TCAAGATGACACCAAATACAAGC) TTAAA-GGTGCC: CAGATAAGC: CCTAGCTAATGAAACAGTCTAGAGCCTAT
EF175469 TGATAACCAGCCTCTCTTCC GATCTGCCGTCCAGGTTARTTTARACCACCACTCTAGT TCTCTGATGCATAT — T GTTCAAGATGACACCAAATACAAGC. GGTTAAA-GGTGCCARRAACAGATAAGCARAGARACARAACCTAGCTARTGARACAGTCTAGAGCCTAT
EF175471 TGATAACCAGCCTCTCTTC GATCTGCCGTCCAGGTTAATTTARACCACCACTCTAGTTCTCTGATGCATAT - T GTTCAAGATGACACCAAATACAAGC GGTTAAA-GGTGCCARRAACAGATAAGCARAGARACARAACCTAGCTARTGARACAGTCTAGAGCCTAT
EF175472 T GTTCAAGATGACACCAAATACAAGC GGTTAAA-GGTGCCARRAACAGATAAGCARAGARACARAACCTAGCTARTGARACAGTCTAGAGCCTAT
AF061203 T GTTCAAGATGACACCAAATACAAGC GGTTAAA-GGTGCCARRAACAGATAAGCARAGARACARAACCTAGCTARTGARACAGTCTAGAGCCTAT
FJ161080 ™ TCAAGATGACACCAAATACAAGC] TTAAA-GGTGCC: GCi CCTAGCTAATGAAACAGTCTAGAGCCTAT
AF061204 T TCAAGATGACACCAAATACAAGC) TTAAA-GGTGCC: CAGATAAGC: CCTAGCTAATGAAACAGTCTAGAGCCTAT
FJ936153 T TCAAGATGACACCAAATACAAGC) TTAAA-GGTGCC: CAGATAAGC: CCTAGCTAATGAAACAGTCTAGAGCCTAT
FJ161078 TGATAACCAGCCTCTCTTCCATGAARGATCTACCETCCAGGTTAATTTAAACCACCACTCTAGTTCTCTGATGCATAT —— T TCAAGATGACACCAAATACAAGC) TTAAA-GGTGCC: CAGATAAGC: CCTAGCTAATGAAACAGTCTAGAGCCTAT
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Analysis of Cereal f-amylase Genes using EPIC PCR (SUPPLEMENT) 185

AJ301645 TGATAACCAGCCTCTCTTCCATGGARGATCTGCCGTCCAGGTTAATTTARACCACCACTCTAGTTCTCTGATG! T GTTCAAGATG: T, G GACGTTAAAAGGTG! TG G TAGCCAATGARACAGTGTAGAGCCTAT
FJ161079 TGATAACCAGCCTCTCTTCCATGGARGATCTGCCGTCCAGGTTAATTTARACCACCACTCTAGTTCTCTGATG! T GTTCAAGATG: T, G GACGTTAAAAGGTG! TG G TAGCCAATGARACAGTGTAGAGCCTAT
D49999 CONTAACCACCeTCTCTICCAT A GATCTCCCGTCCACGTTACT T TARACCACCACTCTAGTICTCTGATGCATAT - TTCAAGAT T TTARA-GGT! T TAGCTAATGAAACAGTCTAGAGCCTAT
EU589327 ole/ o] CAGGTTAATTTAAACCACCACTCTAGTT T T ' TTCAAGATGACAC T, ' TGCCAAAAACT TAG TG. \CAGTGTAGAGCCTAT
EU589328 CAGGTTAATTTAAACCACCACTCTAGTTCTCTGAT! T ' TTCAAGATGACAC T, GTT. ' TGCCAAAAACT TAG TG. \CAGTGTAGAGCCTAT
DQ889983 CAGGTTAGCT:
AY454398 TCT c.
AK375028
AF012343 TGeCaTCCAR
FN179394 TGCCGTCC:
AK365629 TGCCGTCC:
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GU017481
D63574 TTCARGAT T TTARA-GGT! T TAGCTAATGARACAGTCTAGAGCCTAT
AF470353

2210 2220 2230 2240 2250 2260 2270 2280 2290 2300 2310 2320 2330 2340 2350 2360 2370 2380 2390 2400

| | | | | | | | | | | | | | | | | | |

AF300799
AF414081
AF414082
D21349
X52321
FN179393
AB306504 —CATC TGCCTAGAGCGGATGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAAAACA( TCCTTTAAGT! TTGATGCAGGCAGCCTTCTATTGTTTGTAAGCTATCAGGARATACAAAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
EF175466 Ci 'ATCGAGAAGGTGCCTAGAGC! \TGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGTAAGCTATCAGGARATACARAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
EF175470 Ci ATCGAGAAGGTGCCTAGAGC! \TGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGTAAGCTATCAGGAARATACARAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
EF175468 Ci ATCGAGAAGGTGCCTAGAGC! \TGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGTAAGCTATCAGGARATACARAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
EF175467 Ci ATCGAGAAGGTGCCTAGAGC! TGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGT AGCTATCAGGAAATACAAAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
EF175473 —CAT! TGCCT: GGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAAAACA( TCCTTTAAGT! TTGAT TTCTATTGTTT TCATTTTAATAGTTGTAGCAR
EF175469 —CAT! TGCCT: GGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAAAACAI TCCTTTAAGT! TTGAT TTCTATTGTTT TAT T, TTAAT. TGTCATTTTAATAGTTGTAGCAA
EF175471 —CAT! TGCCT: GGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAAAACAI TCCTTTAAGT! TTGAT TTCTATTGTTT TAT T, TTAAT. TGTCATTTTAATAGTTGTAGCAA
EF175472 —CAT! TGCCT: GGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAAAACAI TCCTTTAAGT! TTGAT TTCTATTGTTT 'TTTAATAGTTGTAGCAA
AF061203 Ci AT ' TGCCTAGAGC! TGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGT AGCTATCAGGAAATACAAAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
FJ161080 Ci ATCGAGAAGGTGCCTAGAGC! TGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGTAAGCTATCAGGAAATACARAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
AF061204 Ci ATCGAGAAGGTGCCTAGAGC! TGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGTAAGCTATCAGGAAATACARAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
FJ936153 Ci ATCGAGAAGGTGCCTAGAGC! TGGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGTAAGCTATCAGGAAATACARAATTAATAGCTAGTTGTCATTTTAATAGTTGTAGCAA
FJ161078 C T TGCCT: GGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAAAACA( TCCTTTAAGT! TTGAT TTCTATTGTTT TAT 'TTAATAGTTGTAGCAA
AJ301645 C CCAT! TGCCT: GGGTTTCTACAACCCTTTAGCTTTCATGCATCTTTCTGGGAAAGGGTGAAAAACAI TCCTTTAAGT! TTGAT TTCTATTGTTT TAT T, T 'TGTCATTTTAATAGTTGTAGCAA
FJ161079 C CCAT! TGCCT: GGGTTTCTACAACCCTTTAGCTTTCATGCATCTTTCTGGGAAAGGGTGAAAAACAI TCCTTTAAGT! TTGAT TTCTATTGTTT TAT T, T 'TGTCATTTTAATAGTTGTAGCAA
D49999 CAT! TGCCT: GGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAAAACAI TCCTTTAAGT! TTGAT TTCTATTGTTT TAT T, TTAAT. 'TGTCATTTTAATAGTTGTAGCAA
EU589327 CC: CATCGAGAAGGTGCCTAGAGC! TGGGTTTCTACAACCCTTTAGCTTTCATGCATCTTTCTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGTAAGCTATCAGGAAATACARAATTAATAGATAGTTGTCATTTTAATAGTTGTAGCAA
EU589328 CC: CATCGAGAAGGTGCCTAGAGC! TGGGTTTCTACAACCCTTTAGCTTTCATGCATCTTTCTGGGAAAGGGTGAAARACACCGTCCTTTAAGTCGATTGATGCAGGCAL TTCTATTGTTTGTAAGCTATCAGGAAATACARAATTAATAGATAGTTGTCATTTTAATAGTTGTAGCAA
DQ889983 'TAGATCACCATTCTAGCTCTCCTGCTTATGTGTTGATTCACATGAC: TC T TCTT ACA TGGTTGTGATTTTGAT. T AGTGTGCTCATGGTAGCAR
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GUO017481
D63574 /T TGCCT: GGGTTTCGACAACCCTTTAGCTTTCATGCATCTTTTTGGGAAAGGGTGAAAAACAI TCCTTTAAGT! TTGAT TTCTATTGTTT TAT T, TTAAT. 'TGTCATTTTAATAGTTGTAGCAA
AF470353

2410 2420 2430 2440 2450 2460 2470 2480 2490 2500 2510 2520 2530 2540 2550 2560 2570 2580 2590 2600

| | | | | | | | | | | | | | | | | | |
TGTATCLLCATTALATCALAAGLTTLACCCACAALATCAAACACTTLTTCCATGLTCCTCTTATLCTLCALATTCAACTACCALTTCCLLLACLTCCACACATCACCTALLLATLATATLLTLAMAZ"CAC’ZAT2ZTC”TT"""A””"ATC””AMAATT ATV
AF300799 GA
AF414081
AF414082
D21349 \GC’ GG’ ATCG' (z(z( Ci 'CC. TCGG
X52321 TGTATGCCGATTACATGACAAGCTTCAGGGAGAACATGAAAGACTTCTTGGATGCTGGTGTTATCGTCGACATTGAAGTGGGACTTGGC ACLTGCACACATCACCTALLLATLATATLLTLAMAMvVAC2ZATMMTCZTTCCCAZZCATCZZAMAATT ATC-:
FN179393 TCTATCCCCATTACATCACAACCTTCACCGACAACATGAAACAGTTCTTCCATCCTCCTCTTATCCTCCACATTCAACTACCACTTCCC CAGCTGGAGAGATGAGGTACCCATCATATCCTCAGAGCCACGGATGGTCGTTCCCAGGCATCGGAGAATTCATC -
CA( ATCTATCCCCATTACATCACAAGCTTCACCGACAACATCAAACACTTCTTCCATCCTCCTCTTATCCTCCACATTCAACTCCGACTTCCCCCACCTCCAGACATCACCTACCCATCATATCCTCAZAZCCACZ:ATZCTCZTTC
EF175466 GCTTTGATTCTTCTTTTGTGGCTGTGACAGATCTATCLLCATTALATCALAACLTTLACCCACAALATGAAACALTTLTTCCATCLTCCTCTTATLCTLCALATTCAACTCCCALTTCCLLLAGLTCCACACATCACGTALLLATLATATLLTLAMAZ""A
EF175470 GCTTTGATTCTTCTTTTGT TGT TGT
EF175468 GCTTTGATTCTTCTTTTGT TGT TGT
EF175467 GCTTTGATTCTTCTTTTGT TGT TGT
EF175473 GCTTTGATTCTTCTTTTGT TGT TGT
EF175469 GCTTTGATTCTTCTTTTGTGGCTGTGACAGATGTATGCC!
EF175471
EF175472 ,bbAsAA””LA”(GTGRG
AF061203 CCA”CC”CCTTCCCACCCA”CCCACAA””CA”CGTGAG
FJ161080 GCTTTGATTCTTCTTTTGTGGCTGTGACAGATGTATGCCGATTACATGACAAGCTTCAGGGAGAACATGARAGACTTCTTGGATGCTGGTGTTATCGTCGACATTGAAGTGGGACTTGGCCCAGCTGGAGAGATGAGGTACCCATCATATCCTCAGAGCCACGGATGGTCGTTCCCAGGCATCGGAGAATTCATCGTGAG
AF061204 GCTTTGATTTTTCTTTTGTGGCTGTGACAGATGTATGCCGATTACATGACAAGCTTCAGGGAGAACATGAARAGACTTCTTGGATGCTGGTGTTATCGTCGACATTGAAGTGGGACTTGGCCCAGCTGGAGAGATGAGGTACCCATCATATCCTCAGAGCCACGGATGGTCGTTCCCAGGCATCGGAGAATTCATCGTGAG
FJ936153 GCTTTGATTTTTCTTTTGTGGCTGTGACAGATCTATCCCCATTACATCACAACCTTCACCCACAACATCAAACACTTCTTCCATCCTCCTCTTATCCTCCACATTCAACTACCACTTCCCCCACCTCCACACATCACCTACCCATCATATCCTCACACCCACCCA”CC”CC””CCCACCCA”CCCACAA””CA”CGTGAG
FJ161078 CG 'TACCCATCATATCCTCAGAG TCGTGAG
AJ301645 CCTCAGAG AGAATTCATCGTGAG
FJ161079 CCTCAGAG!
D49999 CATGAC: c C 7 CGACT C c ATATCCTCAGAGCCAC > GGCATC TCGTGAG
EU589327 GCTTTGATTCTTCTTTTGTGGCTGTGACAGATCTATCCCCATTACATCACAACCTTCACCCACAACATCAAACACTTCTTCCATCCTCCTCTTATCCTCCACATTCAACTCCCACTTCCCCCACCTCCACACATCACCTACCCATCATATCCTCAGAG CACGGATGGTCGTTCCC: TCGGAGAA””LA”LGTGAG
GCTTTGATTCTTCTTTTGT TGTGACAGATGTATGCCGATTACATGACAAGCTTCAGGGAGAACATGAAAGAGTTCTTGGATGCTGGTGTTATCGTCGACATTGAAGTAGGACTTGGCCCAGCTGGAGAGATGAGGTACCCATCATATCCTCAGAGCCACK

DQ889983
AY454398
AK375028
AF012343
FN179394
AK365629 G
211772 TCTATCCTCATTACATCCCCACCTTCACCCAAAACATCAAAAACTTCTTCCATCCCCCTACCATCCTCCACATTCAACTCCCACTTCCCCCACCTCCACAAATCACCTACCCCTCCTATCCTCAGAGLLAGGGA”GGG”L”TLL CAGGCATCGGAGAATTCATC--
X98504 TGTATGCTGATTACATGGCGAGCTTCAGGGAARACATGAAGAAGTTCTTGGATGCCGGTACCATCGTGGACATTGAAGTGGGACTTGGCCCAGCTGGAGAGATGAGGTACCCATCGTATCCTCAGAGCCAAGGATGGGTCTTCCCAGGCATCGGAGAATTCATC--
AY835429 TCTATCATCATTACATCCCCACCTTCACCCAAAACATCAAAAACTTCTTCCATCCCCCTACCATCCTCCACATTCAACTCCCACTTCCCCCCCCTCCACACATCACCTACCCATCCTATCCTCAGAGCCAGGGATGGGTCTTCCCAGGCATCGGAGAA”TCATC*
AY835430

XM_003562919
NM_001112026

GU017481
D63574
AF470353 TACCCATCCTATCCTCAGAGCCATGGATGGTCATTCCCAGGCATCGGAGAATTCATC
2610 2620 2630 2640 2650 2660 2670 2680 2690 2700 2710 2720 2730 2740 2750 2760 2770 2780 2790 2800
| | | | | | | | | | | | | I I I I I I I
AF300799
AF414081
AF414082
D21349
X52321
FN179393
TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCT TTGTCTAGAAATTGATGTATCTAAATACTAAAACT TAACTAGATACAT TCATATCTAAACAAATCTAAGACAAGAATTTT Cf TTTTCGATGTAACTCAACATGTG
EF175466 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCT TTGTCTAGAAAT TGATGTATCTAAATACTAARACT TAACTAGATACAT TCATATCTAAACAAATCTAAGACAAGAAT TTT Ct TTTTCGATGTAACTCAACATGTG
EF175470 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCT TTGTCTAGAAAT TGATGTATCTAAATACTAARACT TAACTAGATACATTCATATCTAAACAAATCTAAGACAAGAAT TTT Ct TTTTCGATGTAACTCAACATGTG
EF175468 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCT TTGTCTAGAAAT TGATGTATCTAAATACTAARACT TAACTAGATACAT TCATATCTAAACAAATCTAAGACAAGAAT TTT Ct TTTTCGATGTAACTCAACATGTG
EF175467 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCT TTGTCTAGAAAT TGATGTATCTAAATACTAARACT TAACTAGATACAT TCATATCTAAACAAATCTAAGACAAGAAT TTT Ct TTTTCGATGTAACTCAACATGTG
EF175473 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCTTTGTCTAGARATTGATGTATCTARATACT CTTAACTAGATACATTCATATCTAAACAAATCTAAGACAAGAATTTT Ct TTTTCGATGTAACTCAACACGTG
EF175469 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCT TTGTCTAGARATTGATGTATCTARATACT CTTAACTAGATACATTCATATCTAAACAAATCTAAGACAAGAATTTT Cf TTTTCGATGTAACTCAACATGTG
EF175471 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCTTTGTCTAG TTGATGTATFT TACT! CTTAACTAGATACATTCATATCTAAACAAATCTAAGACAAGAATTTT Cf TTTTCGATGTAACTCAACATGTG
EF175472 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCTTTGTCTAG TGATGTATCTARATACT: CTTAACTAGATACATTCATATCTAAACAAATCTAAGACAAGAATTTT Cf TTTTCGATGTAACTCAACATGTG
AF061203 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCCTCGTCCTARRATTCTTGTCTTAGCTTTGTCT GAAATTGATGTATCTAAATACTAAAACTTAACT GATACATTCATATCTAAACAAATCTAAGACAAGAATTTTGAAAC TTTTCGATGTAACTCAACATGTG
FJ161080 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARATACTCCCTCCGTCCTARRATTCTTGTCTTAGCT TTGTCTAGAAAT TGATGTATCTAAATACTAARACT TAACTAGATACAT TCATATCTAAACAAATCTAAGACAAGAAT TTT Ct TTTTCGATGTAACTCAACATGTG
AF061204 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARAT! TAATTTTAGATGTAACTCAACATGTG
FJ936153 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARAT! TAATTTTAGATGTAACTCAACATGTG
FJ161078 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARAT! TAATTTTAGATGTAACTCAACATGTG
AJ301645 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARAT, TAATTTTAGATGTAACTCAACATGTG
FJ161079 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARAT! TAATTTTAGATGTAACTCAACATGTG
D49999 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCGATCARAT! TAATTTTAGATGTAACTCAACATGTG
EU589327 TGTTTGTTTCCARACTAATAATCTTTCCTCTTCTGTTCCG TCAAAT T TTTTAGATGT. CTCAACATGTG
T CARACTAATAATCTTTCCTCTTCTGTTCCGATC, TTTTAGATGT CAACATGTG
DQB89983 TTTTCTTTTCCAAA-~ --TAcTCTTCTGCCCTTACAAAATACTGT TATACGTACATGTAACATGTGATGAG
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430

XM 9
NM_001112026
GUO017481
D63574
AF470353
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2810 2820 2830 2840 2850 2860 2870 2880 2890 2900 2910 2920 2930 2940 2950 2960 2970 2980 2990 3000
| | | | | | | | | | | | | | | | | | | |
AF300799
AF414081
AF414082
D21349
X52321
FN179393
TATGTGAT CARGTCACGATCTACATTTAG GCTTTT-CAAG TGAAAAGTGATTCTTAAAGGAARAAAGTGCATGGATAAAATGGCAGT TTCAGAT TAGGACAA TGGTAAACCTGACTTGATCATTTCTGTTACCCAATATA TTTTTGTATTTT
EF175466 GGCCAAGTCACGATCTACATTTAGAARAGCTTTT-CAAGAARCARACACCCARATGARRAGTGATTCTT: TGCATGGAT: TGGCAGTTTCAGAT GTGGTARACCTGACTTGATCATTTCTGTTACCCARTATA TTTTTGTATTTT
EF175470 GGCCAAGTCACGATCTACATTTAGAARAGCTTTT-CAAGAARCARACACCCARATGARRAGTGATTCTT: TGCATGGAT: TGGCAGTTTCAGAT GTGGTARACCTGACTTGATCATTTCTGTTACCCARTATA TTTTTGTATTTT
EF175468 GGCCAAGTCACGATCTACATTTAGAARAGCTTTT-CAAGAARCARACACCCARATGARRAGTGATTCTT: TGCATGGAT: TGGCAGTTTCAGAT GTGGTARACCTGACTTGATCATCTCTGTTACCCARTATA TTTTTGTATTTT
EF175467 GGCCAAGTCACGATCTACATTTAGAAAAGCTTTT CARGAARCARACACCCAAATGAARAGTGATTCTT: TGCATGGAT: TGGCAGTTTCAGAT GTGGTARACCTGACTTGATCATTTCTGTTACCCARTATA TTTTTGTATTTT
EF175473 GGCCAAGTCACGATCTACATTTAG: CTTTT-CAAG: TGAAAAGTGATTCTTAAAGGAARAAAGTGCATGGATAAAATGGCAGT TTCAGAT TAGGACAA TGGTAAACCTGACTTGATCATTTCTGTTACCCAATATA TTTTTGTATTTT
EF175469 GGCCAAGTCACGATCTACATTTAG: GCTTTT-CAAG TGAAAAGTGATTCTTAAAGGAARAAAGTGCATGGATAAAATGGCAGT TTCAGATTAGGACAA TGGTAAACCTGACTTGATCATTTCTGTTACCCAATATA TTTTTGTATTTT
EF175471 GGCCAAGTCACGATCTACATTTAG: GCTTTT-CAAG TGAAAAGTGATTCTTAAAGGAARAAAGTGCATGGATAAAATGGCAGT TTCAGATTAGGACAA TGGTAAACCTGACTTGATCATTTCTGTTACCCAATATA TTTTTGTATTTT
EF175472 GGCCAAGTCACGATCTACATTTAG: GCTTTT-CAAG TGAAAAGTGATTCTTAAAGGAARAAAGTGCATGGATAAAATGGCAGT TTCAGAT TAGGACAA TGGTAAACCTGACTTGATCATTTCTGTTACCCAATATA TTTTTGTATTTT
AF061203 GGCCAAGTCACGATCTACATTTAGAARAGTTTTTTCAAGAAACARACACCCARATGARRAGTGATTCTT: TGCATGGAT: TGGCAGTTTCAGAT GTGGTARACCTGACTTGATCATTTCTGTTACCCARTATA TTTTTGTATTTT
FJ161080 TGCATGGAT: TGGCAGTTTCAGAT GTGGTARACCTGACTTGATCATTTCTGTTACCCARTATA TTTTTGTATTTT
AF061204 TGCATGGAT, TGGCAGTTTCAGAT GTGGTARACCTGACTTGATCATTTCTGTTACCCARTATA TTTTTGTTTTTT
FJ936153 TGCATGGAT. TGGCAGTTTCAGAT GTGGTAAACCTGACTTGATCAJJJ TGTTACCCARTATAS TTTTTGTTTTTT
FJ161078 TGAAAAGTGATTCTTAAAGGAAAAAAGTGCATGGATAAAATGGCAGT TTCAGATTAGGACAA TGGT. GACTTGATCATTTCTGTTACCCAATATA TTTTTGTTTTTT
AJ301645 TGAAAAGTGATTCTTAAAGGAAAAAAGTGCATGGATAAAATGGCAGT TTCAGATTAGGACAA TGGT. AACCTGA TTGATCATTTCTGTTACCCAATATA( TTTTTGTATTTT
FJ161079 TGAAAAGTGATTCTTAAAGGAAAAAAGTGCATGGATAAAATGGCAGT TTCAGATTAGGACAA TGGTARACCTGACTTGATCATTTCTGTTACCCARTATA TTTTTGTATTTT
D49999 TGATTCTTAAAGGAAAAAAGTGCATGGATAAAATGGCAGT TTCAGATTAGGACAA TGGTARACCTGACTTGATCATTTCTGTTACCCARTATA TTTTTGTTTTTT
EU589327 TGAAAAGTGATTCTTAAAGGAAAAAAGTGCATGGATAAAATGGCAGT TTCAGATTAGGACAA TARACCTGACT TTCTGTTACCCAATATA TTTTTGTATTTT
EU589328 TGCATGGAT: TGGCAGTTTCAGAT GTGGTAAACCTGACTTGATCAJJJ TGTTACCCARTATAS TTTTTGTATTTT
DQ889983 CARAGGCAGTTTAATCTTTGTCCAAGTGACGATCTGCACT! T GCCCAACGGT: TGATTCTGAT T, TA-GGAT. TGGCAATTTCAGATTATCACTACTTATGGC
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GU017481
D63574
AF470353
3010 3020 3030 3040 3050 3060 3070 3080 3090 3100 3110 3120 3130 3140 3150 3160 3170 3180 3190 3200
| | | | | | | | | | | | | | | | | | | |
AF300799
AF414081
AF414082
D21349
X52321
FN179393
AB306504 CTTATTCCTCCCARATAAGACATCATATARAC TGGTATTTARAATAT A TCATCTGTGCAACTTARATACTTAARATGA-~TTTTTTATT TARTTTTATATATTTAT TCCARRATGTTTT TTGTAGTCTCTATGATTCATTGACCCCAC
EF175466 CTTATTCCTCCCAAATAAGACATCATATAAAC TGGTATTTARAATAT A TCATCTGTGCAACTTARATACTTAARATGA-~TTTTTTATT TARTTTTATATATTTAT TCCARRATGTTTT TTGTAGTCTCTATGATTCATTGACCCCAC
EF175470 CTTATTCCTCCC: TGGTATT TTCATCTGTGCAACTTAAATACTTARAATGA- ~TTTTTTATTGGAARAGACTAATTTTATATATTTATGGTACACCARAAATCCARAATGTTTT CATTGTAGTCTCTATGATTCATTGACCCCAC
EF175468 CTTATTCCTCCCAAATAAGACATCATATARAC TGGTATT TTCATCTGTGCAACTTAAATACTTARAATGA- ~TTTTTTATTGGAARAGACTAATTTTATATAT TTATGGTACACCARAAATCCARAATGTTTT CATTGTAGTCTCTATGATTCATTGACCCCAC
EF175467 CTTATTCCTCCCAAATAAGACATCATATARAC TGGTATT TTCATCTGTGCAACTTAAATACTTARAATGA- ~TTTTTTATTGGAARAGACTAATTTTATATATTTATGGTACACCARAAATCCARAATGTTTT CATTGTAGTCTCTATGATTCATTGACCCCAC
EF175473 CTTATTCCTCCCAAATAAGACATCATATARAC TGGTATT TTCATCTGIG TTAAATACTTAAAATGA--TTTTTTATTGGAARAGACTAATTTTATATATTTATGGTACACCARARATCCARAATGTTTT CATTGTAGTCTCTATGATTCATTGACCCCAC
EF175469 CTTATTCCTCCCARATAAGACATCATATARAC TGGTATTTARAATAT A TCATCTGTGCAACTTARATACTTAARATGA-~TTTTTTATT TTTATATATTTAT TCCARRATGTTTT TTGTAGTCTCTATGATTCATTGACCCCAC
EF175471 CTTATTCCTCCCARATAAGACATCATATARAC TGGTATTTARAATAT A TCATCTGTGCAACTTARATACTTAARATGA-~TTTTTTATT TARTTTTATATATTTAT TCCARRATGTTTT TTGTAGTCTCTATGATTCATTGACCCCAC
EF175472 CTTATTCCTCCCARATAAGACATCATATARAC TGGTATTTARAATAT A TCATCTGTGCAACTTARATACTTAARATGA-~TTTTTTATT TARTTTTATATATTTAT TCCARRATGTTTT TTGTAGTCTCTATGATTCATTGACCCCAC
AF061203 CTTATTCCTCCCAAATAAGACATCATATARAC TGATATTTARAATAT Al TCATCTGTGCAACTTAAATACTTAARATGA--TTTTTTATTGGAAAAGACTAATTTTATATATTTAT TCCARRATGTTTT TGGTAGTCTCTATGATTCATTGACCCCAC
FJ161080 CTTATTCCTCCC: TCATCTGT CTTAAATACTTAAAATGA--TTTTTTATTGGARAAGACTAATTTTATATATTTATGGTACACCARAAATCCARAATGTTTT CATTGTAGTCTCTATGATTCATTGACCCCAC
AF061204 CTTATTCCTCOCARATAAGACATCATATARACTTGACACATTCGTATTAC T TTTATCTGTGCAACTTAAATACTTARATTGACATTTTTTATT GACTAATTTTATATATTTATGGTACACCAAAAATCCAAAATGTTTT CATTGTAGTCTCTATGATTCATTGACCCCAC
FJ936153 CTTATTCCTCCCAAATAAGACATCATATAAACTTGACACATTCGTATTAC, T TTTATCTGTGCAACTTAAATACTTARATTGACATTTTTTATT GACTAATTTTATATATTTATGGTACACCAAAAATCCAAAATGTTTT CATTGTAGTCTCTATGATTCATTGACCCCAC
FJ161078 CTTATTCCTCCCAAATAAGACATCATATAAACTTGACACATTCGTATTAC, T TTTATCTGTGCAACTTAAATACTTARATTGACATTTTTTATT GACTAATTTTATATATTTAT: ACCAAARATCCAAAATGTTTT CATTGTAGTCTCTATGATTCATTGACCCCAC
AJ301645 CTTATTCCTCCCAAATAAGACATCATATARAC TGATATTTARAATAT Al TCATCTGTGCAACTTARATACTTAARATGAT -TTTTT- ATTGGAAAAGACTAATTTTATATATTTATGGTACACCACAAAATCCAAAATGTTTTGGCACATTGTAGTCTCTATGATTCATTGACCCCAC
FJ161079 CTTATTCCTCCCAAATAAGACATCATATARAC TGATATTTARAATAT Al TCATCTGTGCAACTTARATACT TAARATGAT-TTTTTTATT! CTAATTTTATATATTTAT TCCARRATGTTTT TTGTAGTCTCTATGATTCATTGACCCCAC
D49999 CTTATTCCTCCCAAATAAGACATCATATARACTTGACACATTCGTATTACAATATGTGAA TTATCTTTGCAACTTARATACT TAAATTGACCTTTTTTATT AAAGACTA TTTTATATATTTAT TCCARRATGTTTT TTGTAGTCTCTATGATTCATTGACCCCAC
EU589327 CTTATTCCTCCCAAATAAGACATCATATARAT. TGATATTTARAATAT Al TCATCTGTGCAACTTAAATACTTAARATGAT-TTTTTTATTGGAAAAGACTAATTTTATATATTTAT TCCAAAATGTTTT TTGTAGTCTCTATGATTCATTGACCCCAC
EU589328 CTTATTCCTCCCAAATAAGACATCATATARAC TGATATTTARAATAT Al TCATCTGTGCAACTTAAATACTTAARATGAT-TTTTTTATTGGAAAAGACTAATTTTATATATTTAT TCCARARTGTTT TTGTAGTCTCTATGATTCATTGACCCCAC
DQ889983 TTTT TCTTCTTTT TAT CATGGTTCCCACA
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GUO017481
D63574
AF470353
3210 3220 3230 3240 3250 3260 3270 3280 3290 3300 3310 3320 3330 3340 3350 3360 3370 3380 3390 3400
| | | | | | | | | | | | | I I I I I I I
AF300799
AF414081
AF414082
D21349
X52321
FN179393
AB306504 ACGTGCGGTTCCCTCACGTCTARACGTGGA CTGTAAATTTAAATTTTTAAATTGAGTGTCTTGGGTCTTGAAT TTAAGACCTTTTGACTCGGATACCATGTARAACTGCACGCACCAGACAGTTCACCCATAAGCTCTTGCT TATGGAGAAAGGTGGGCTATGCATTTATACTTCAACAATAAGAATAG
EF175466
EF175470
EF175468 A
EF175467 A T
EF175473 A T
EF175469 ACGTGCGGTTCCCTCACGTCTARACGT TGTAAATTTAAATTTTTAAATTGAGTGTCTTGGGTCTTGAATTTAAGACCTTTTG:
EF175471 ACGTGCGG! T TGTAAATTTAAATTTTTAARATTGAGTGTCTTGGGTCTTGAATTTAAGACCTTTTG:
EF175472
AF061203
FJ161080
AF061204
FJ936153 ACGTGCGGTTCCCTCAGGCCTARACGTGGATTGARAGTAGGCTGCAATTTTARAATTTTARATTTAGTGTGTCAGGT
FJ161078 ATGTGCGGTTCCCTCAGGCCTARACGTGGATTGARAGTAGGCTGCAATTTTARAATTTTARATTTAGTGTGTCAGGTCTTGAATTTAAGATCTTTTGACTCGGATACCATGTARAACTGCAC -~~~ CAGACAGTTCACCCATAAGCTCTTGCT TATGGGGAAAGGTGGGCTATGCATTTATACT TCAACAATAAAAATAG
AJ301645 ACGTGCGGTTCCCTCACGTCTARACGT TGTARATTTAAATTTTTAAATTGAGTGTCTTGGGTCTTGAATTTAAGACCTTTTGACTCGGATACCATGTARAACTGCACGCACCAGACAGT TCACCCATAAGCTCTTGCTTAT! TACTTCAACAATAAGAATAG
FJ161079 ACGTGCGGTTCCCTCACGTCTARACGT TGTARATTTAAATTTTTARATTGAGTGTCTTGGGTCTTGAATTTAAGACCTTTTGACTCGGATACCATGTARAACTGCACGCACCAGACAGT TCACCCATAAGCTCTTGCTTAT! TACTTCAACAATAAGAATAG
D49999 ACGTGCGGTTCCCTCAGGCCTAAACGTGGATTGAAAGTAGGCTGCAATTTTAAAATTTTARATTTAGTGTGTCAGGTCTTGAATTTAAGATCTTTTGACTCGGATACCATGTAAAACTGCAC -~~~ CAGACAGT TCACCCATAAGCTCTTGCTTATGGGGAAAGGTGGGCTATGCAT TTATACT TCAACAATARAAATA(
EU589327 ACGTGCGGTTCCCTCACGTCTARACGTGGA CTGTAAATTTAAATTTTTAAATTGAGTGTCTTGGGTCTTGAAT TTAAGACCTTTTGACTCGGATACCATGTARAACTGCACGCACCAGACAGTTCACCCATAAGCTCTTGCTTATGG: ATACTTCAACAATAAGAATAG
ACGTGCGGTTCCCTCACGTCTARACGT TGTAAATTTAAATTTTTAAATTGAGTGTCTTGGGTCTTGAATTTAAGACCTTTTGACTCGGATACCATGTAAAACTGCACGCACCAGACAGT TCACCCATAAGCTCTTGCTTATGG ATACTTCAACAATAAGAATAG
DQ889983 TTAAACGGTAAAAGCAG
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GU017481
D63574
AF470353
3410 3420 3430 3440 3450 3460 3470 3480 3490 3500 3510 3520 3530 3540 3550 3560 3570 3580 3590 3600
| | | | | | | | | | | | | I I I I I I I
AF300799
AF414081
AF414082
D21349
X52321
FN179393
TGAGGTAG TTGA-TGCAAGGCTAGAT TGGGTGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCARAGTATCATAGCARATACAAGACCATCTT; TACATGAC
EF175466 TGAGGTAGCACAAACCTTGA-TGCAAGGCTAGAT TGGGTGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCAAAGTATCATAGCARATACAAGACCATCTT; TACATGAC
EF175470 TGAGGTAGCACAAACCTTGA-TGCAAGGCTAGAT TGGGTGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCARAGTATCATAGCARATACAAGACCATCTT; TACATGAC
EF175468 TGAGGTAGCACAAACCTTGA-TGCAAGGCTAGAT TGGGTGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCARAGTATCATAGCARATACAAGACCATCTT; TACATGAC
EF175467 TGAGGTAG TTGA- TAGAT( TGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGC TACAAGACCATCTT. TACATGAC
EF175473 TGAGGTAG TTGA-T( TAGAT TGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCAAAGTATCATAGCAAATACAAGACCATCTT; TACATGAC
EF175469 TGAGGTAG TTGA-T( TAGAT( TGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCAAAGTATCATAGCAAATACAAGACCATCTT: TACATGAC
EF175471 TGAGGTAG TTGA-T( TAGAT( TGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCAAAGTATCATAGCAAATACAAGACCATCTT; TACATGAC
EF175472 TAG TTGA-T( TAGAT( TGTGT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGC TACAAGACCATCTT. TACATGAC
AF061203 TGAGGTAGCACARACCTTGAATGCAAGGCTAGATGACACAGATGGGTGTGTGTGTT TGCACCTGARATCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTGTTTT GTATCATAGCAAATACAAGACCATCTT; TACATGAC
FJ161080 TGAGGTAGCACARACCTTGA-TGCAAGGCTAGATGACACAGATGGGTGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTGTTT -GAGCARAGTATCATAGCAAATACAAGACCATCTT; TACATGAC
AF061204 TGATTTAGCACARACCTTGA-TGCAAGGCTAGAT AGATGTGTGTGTGTGTGT! TTA-GCACCTGAA-TCCGAGTTCAGGAAGT TTGGCACTACTTTTGCCTTCCGGGARACCATATATGTTATTGCTTTGAGCAAAGTATCATAGCARATACAAGACCTCCTT. TACATGAC
FJ936153 TGATTTAGCACAAACCTTGA- TGCAAGGCTAGAT AGATGTGTGTGTGTGTGT! TTGATGCACCTGAA-TCCGAGTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATATATGT TATTGCTTTGAGCARAGTATCATAGCAAATACAAGACCTTCTT: TACATGAC
FJ161078 TGATTTAG TTGA-T( T TGTGTGTGT GATGCACCTGAA-TCCGAGTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATATATGT TATTGCTTTGAGCAAAGTATCATAGCARATACAAGACCTTCTT. TACATGAC
AJ301645 TGAGGTAG TTGA-T( T TGACACTGATGTGCCATTTTGTTGGGG*GGGGGGGGGGGGG* ATGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTCTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCAAAGTATCATAGCAAATACAAGACCATCTT: TACATGAC
FJ161079 TGAGGTAG TTGA-T( TAGATGACACTGATGTGTGTGTGTGTT TGCACCTGAA-TCCGATTTCAGGAAGTTTGGCACTACTTTTGCCTTCCGGGAGACCATGTATGCTATTG-TTTGAGCARAGTATCATAGCAAATACAAGACCATCTT; TACATGAC
D49999 TGATTTAG TTGA-T( TAGAT( TGTGTGTGTGTGTGTGT GATGCACCTGAA-TCCGAGCTCAGGAAGTTTGGCACTACTTTTCCCTTCCGGGAGACCATATATGT TATTGCTTTGAGCAAAGTATCATAGCAAATACARGACCTTCTT; TACATGAC
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(SUPPLEMENT)

187

EU589327 TGAGGTAGCACRAACCTTGA TGCAAGGCTAGATGACACTGATGTGTGTGTGTGTT CTGAA-T! TTTCAGGRAGTTT CTACTTTT TT \GACCATGTATGCTATTA-TTT TATCATAG T, TCTT T, TGAC
TTGA-TGCAAGGCTAGATGACACTGATGTGTGTGTGTGTT \TGCACCTGAA-T TTTCAGGRAGTTT CTACTTTT TT \GACCATGTATGCTATTG-TTT TATCATAG \T.
ATCAAATGTACATCCAACTAAACCGACAGGCC
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GU017481
D63574
AF470353
3610 3620 3630 3640 3650 3660 3670 3680 3690 3700 3710 3720 3730 3740 3750 3760 3770 3780 3790 3800
| | | | | | 1 1 1 | | | 1 | | | | | |
TGCTATGAT. \TACCTAC: CTTC. C. CGGCGGTTGGCCATCCTGAGTGGGAATTTCCTAACGATGTCGG
AF300799 TACCTACAAGC; 'TCARAGC CAGCGGCGGTTGGCCATCCTGAGTGGGAA ARCGA’
\TACCTAC: C. CTTC. C. CAGCGGCGGTTGGCCATCCTGAGTGGGAATTTCCTAACGATGTCGG
AF414081 TACCT T TTGGCCATCCTGAGTGGGAATTTCCTAACGATGICGG
AF414082 TACCT T TTGGCCATCCTGAGTGGGAATTTCCTAACGATGTCGG
D21349 TACCT T TCGGCCATCCTGAGTGGGAATTTCCTAACGATGCCGG
X52321 TACCT T TTGGCCATCCTGAGTGGGAATTTCCTAACGATGICGG
FN179393 TACCT T TTGGCCATCCTGAGTGGGAATTTCCTAACGATGTCGG
AT TAGTT; TGCACGATAATATATACCATTACCATT. TGGCTCTACTCGTACTTAACTGTTTGAACTAATAGTACAAATAAAAATAAAATTGCAGTGCTA T, \TACCTAC: C. CTTC. C. CAGCGGCGGTTGGCCATCCTGAGTGGGAATTT! C
EF175466 AT TAGTT: TGCACGATAATATATACCATTACCATT: TGGCTCTACTCGTACTTAACTGTTTGAACTAATAGTACAAATAAAAATAAAATTGCAGTGCTA \T. \TACCTAC: C. CTTC. C. CAGCGGCGGTTGGCCATCCTGAGTGGGARS
EF175470 AT TAGTT; TGCACGATAATATATACCATTACCATT. TGGCTCTACTCGTACTTAACTGTTTGAACTAATAGTACAAATAAAAATAAAATTGCAGTGCTA T, \TACCTAC: C. ['C. C. CAGCGGCGGTTGGCCATCCTGAGTGGGARS
EF175468 A T, TGCACGATAATATATACCATTACCATT. TGGCTCTACTCGTACTTAACTGTTTGAACTAATAGTACAAATAAAAATAAAATTGCAGTGCTATGAT. \TACC' CTTC. C. CAGCGGCGGTTGGCCATCCTGAGTGGGAATTTCCTAACGATGTCGG
EF175467 ATGAAATAGTT, Ci \TGCACGATAATATATACCATTACCATTAC: TGGCTCTACTCGTACTTAACTGTTTGAACTAATAGTACAAATAAAAATAAAATTGCAGTGCTATGAT. \T. T TTGGCCATCCTGAGTGGGAATTTCCTAACGATGTCGG
EF175473 ATGAAATAGTT, loy .TGCACGATAATATATACCATTACCATTAC: TGGCTCTACTCGTACTTAACTGTTTGAACTAATAGTACAAATAAAAATAAAATTGCAGTGCTATGAT. T TT!
EF175469 ATGAAATAGTT, loy \TGCACGATAATATATACCATTACCATTAC: T T T
EF175471 ATGAAATAGTT, C; TGCACGATAATATATACCATTACCATTAC: T, T, T
EF175472 AT T, T TAATATATACCATTACCATT, T, T, CTTC:
AF061203 ATGAAATAGTT: T TAATATATACCATTACCATT. SATARAT. cT1C
FJ161080 ATGAAATAGTT: T TAATATATACCATTACCATT. SATARAT. cT1C
AF061204 ATGAAAT. T TAATATATACCATTGCCATT. TAAAT, cTTC
FJ936153 ATGAAATAGTT, C; TGCACGATAATATATACCATTGCCATTACAG! T, T, T
FJ161078 ATGAAATAGTT, C; TGCA-GATAATATATACCATTGCCATTACAG! T, T, T
AJ301645 ATGAAATAGTT, C; TGCACGATAATATATACCATTACCATTAC: T, T, T
FJ161079 ATGAAATAGTT, C; TGCACGATAATATATACCATTACCATTAC: T, T, T
D49999 ATGAAAT. TAATATATACCATTGCCATT. TAAAT, cTTC
EU589327 ATGAAATAGTT; T TAATATATACCATTACCATT. SATARAT. cT1C
AT TAGTT; T TAATATATACCATTACCATT, T, T, CTTC:
ATGAATT, TGGAT! TAAT; T, TTAACTGTTTT: T SATAAGT, CTTC:
AY454398 TAAAT. 11
AK375028 TGCTATGATARATACCT, T
AF012343 TGCTATGATAAGTACCTH T
FN179394 TGCTATGATAAGTACCTH T
AK365629 TGCTATGATAAGTACCTH T
211772 TGCTATGATAAGTACCTGGAAGCAGACTTCAAAGGAG
X98504 TGTTAT GT. 3GAAGCAGACTTC. G
TGCTATGATARGT GCAGACTIC; G
AY835430 GCTATGATAAGTACC GCAGACTIC, G G TGG GGAGTTA G
XM_003562919 TGCTACGATAAGTACCTGGTAGCAGACTTCAAAGCAGCAGCAGCGAAGGCTGGTCATCCTGAGTGGGAATTGCCTGATGATGCTGG
NM_001112026 TGCTATGATAAGTACCT! \TCCTGAGT TTTGCTTGATGATGCTGG
GU017481 TGCTATGATAAGTACCT! T T \TCCTGAGT TTT! TGATGATGCTGG
D63574
AF470353 TGCTATGATAAGTACCTGCAAGCAGACTTCAAAGCAGCAGCAGCGATGGTTGGCCATCCTGAGTGGGAATT!
<-TCGICTGAAGTTTCGTCGICGTCG 3816
3810 3820 3830 3840 3850 3860 3870 3880 3890 3900 3910 3920 3930 3940 3950 3960 3970 3980 3990 4000
| | | | | | | | | | | | | | | | | |
2B048949 GO TAC AT GACAC T CCCGACAGAAC T AT IO T CAGA CACAACC GG ACA T ACC A G GAGARGGGGAC T TT T T T AT GG TACT CCAACAATC TG AT CAAGCACGG TCACAGEATCT TEGAT GAAGC AR ACAAGGTC T TCT TGEGATACAAGGTGCAACTGGCARTCAR
AF300799 CAATGACACTCCCGAG, CTCAATTCTTCAG TACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCARCAATCTGATCAAGCACGG' CAC CCAT TTGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAA:
GCAGTACAARTGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGARGGGGAGGTTTTTCCTTGCATGGTACTCCAACARTCTGATCAAGCACGG
AF414081 GCAGTACARTGACACTCCCGAGAGAACTCARTTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAATCTGATCARGCACG
AF414082 CAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCARCAATCTGATCAAGCACGG'
D21349 ACAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGGGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAARTCTGATCAAGCACGGTGAC. GGAT"TTGGATGAAGCAAACAAGGTCTTCTTGGGA
X52321 ACAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTC! GTACTCCAACAATCTGATCAAG vTGA"AGGAT"TTG AT
FN179393 GCAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCC GGTACTCCAACAATCTGATCAAGCACGGTGACAGGATCTTG!
AB306504 A"AGTA"AATGA"A"TCCCGAGAGAA"T"AATT"TT"AGAGA"AACGGGA"ATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTA"T"CAA"AAT"TGAT"AAGCACGGTGA"AGGAT"TTGGAT5AA5CAAACAA55TCTTCTT555ATACAA55T5CAACT55CAATCAAGGTATAAACACTTCCATGCATCC
EF175466 TGACACTCCCGAGAGAACTCARTTCTTCAGAGAC, TACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCARCAATCTGATCAAGCACGGTGACAGGATCTTGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
EF175470 CAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAATCTGATCAAGCACGGTGACAGGATCTTGGATGAAGCARACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
EF175468 CAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAATCTGATCAAGCACGGTGACAGGATCTTGGATGAAGCARACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
EF175467 CAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAATCTGATCAAGCACGGTGACAGGATCTTGGATGAAGCARACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATARACACTTCCATGCATCC
EF175473 ACAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTC! CCAACAATCTGATCAAGCACGGTGACAGGATCT TGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
EF175469 ACAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAATCTGATCAAGCACGGTGACAGGATCT TGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
EF175471 ACAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAATCTGATCAAGCACGGTGACAGGATCT TGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
EF175472 ACAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAATCTGATCAAGCACGGTGACAGGATCT TGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
AF061203 AC. AGTA CAATGACACTCCCGAGAGAACTCAATTCTTCAGAGAC, AALGGGA CATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCAACAATCTGATCAAGCACGGTGACAGGATCT TGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
FJ161080 TGACACTCCCGAGAGAACTCARTTCTTCAGAGAC, TACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCCARCAATCTGATCAAGCACGGTGACAGGATCTTGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATARACACTTCCATGCATCC
AF061204 CAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGGGACAACGGGACATACCTAAGTGAGAAGGGG. FFTTTTTuuTTCCATuuTAuTuCAACAATCTCATCAACC CGGTGACAGGATCTTGGATGAAGCAAACAAGGTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAGCACTTTCATGCCTCC
FJ936153 CAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGGGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCC,
FJ161078 CAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGGGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTCC,
AJ301645 GCAGTACAATGACACTCCCGAGAGAACTCAATTCCTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTC
FJ161079 GCAGTACAATGACACTCC
D49999 ACAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGGGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTC
EU589327 A"AGTA"AATGA"A"TCVVvAGAGAA"T"AATT"TT"AGAGACAACquA"ATACCTAAGTGAGAAGGGGAGGTTTTT'VTT AvqvTGA"AGGAT"TTGGATGAA5CAAACAA55TCTTCTT555ATACAA55T5CAACT55CAATCAAGGTATAAACACTTCCATGCATCC
TGACACTCCCGAG. CTCAATTCTTCAGAGACAACGGGACATACCTARGTGAG, GGGAGGTTTTTC! TTZCAT TAMT GCACGGTGACAGG. T”TTGGRTP GTCTTCTTGGGATACAAGGTGCAACTGGCAATCAAGGTATAAACACTTCCATGCATCC
DQ889983 CAGTACAATCACACCCCTGAGAAAACCCAATTCTTCAAGCAGAACGEAACATACCTCACTCAGAAGGGCAAGTTTTTCCTCTCATGATACTCS
AY454398 CAGTACAATGACACTCCCGAGAGRACTCAATTCTTCAGAGACAACGGGACATACCTAAGTGAGAAGGGGAGET T TTTCCTTGCATGGTACTCC
AK375028 CAGTACAATGACACTCCCGAGAGAACTCAATTCTTCAGGGACAACGGGACATACCTAAGTGAGAAGGGGAGGTTTTTCCTTGCATGGTACTC! T TT
AF012343 AGAGTACAATGACACCCCTGAGAAAACCCAATTCTTCAAGGAGAACGGAACATACCTCACTGAGAAGGGGAAGTTTTTCCTC TLRTGGT\LTCCR\Lh\\;thTLh\GChTGGTqRLR\qRT TTGGhCGhhGChhhChhGGTCTTCTTGGGhTGCAGGGTGCACCTGGCAATCAAA*
FN179394 AGAGTACAATGACACCCCTGAGARAACCCAATTCTTCAAGGAGAACGGAACATACCTCACTGAGARGGGGAAGTTTTTCCTCTCATGGTACTCCAACAAACTGATCARGCATGGTGACAAGATCTTGGACGAAGCARACAAGGTCTTCTTGGGATGCAGGGTGCAGCTGGCAATCAAA--
AK365629 AGAGTACAATGACACCECTGAGAAAACCEAATTCTTCAAGEAGAACGEAACATACCTCACTGAGAAGRGGAAGT T T T TCCT CTCATGGTACTCCAACAAACTEATC AR GCAT SGTACAAGA TCT TGACEAAGCARACAA GETCTTCTT GGGATECAGGETACAGCTEAC AR TCAR A
211772 AGAGTACAATGACACTCCCGAGAAAACCCAATTCTTCAAGGAGAACGGAACATACCTCACCGAGAAGGGGAAGTTTTTCCTCTCATGGTACTCCAACAAACTGATCAAGCACGGCGACAAGATCTTGGACGAGGCARATAAGGTCTTCTTGGGATGCAGAGTACAGCTGGCAATCARA
X98504 CGACACTCCCGAG. CCCAATTCTTC. TACCTCACAGAGAAGGGGAAGTTTTTCCTGTCATGGTACTCCAACAAACTGATCAAGCACGGTGACAAGATCTTGGACGAAGCAAACAAGGTCTTCTTGGGATGCAGGGTGCAGCTGGCAATCARA-
AY835429 GAGTACAATGACACCCCTGAG CCCAATTCTTCAAGGAGAACGGAACATACCTCACTGAGAAGGGGAAGTTTTTCCTCTCATGGTACTCCAACARACTGATCAAGCATGGTGACAAGATCTTGGACGAAGCAAACAAGGTCTTCTTGGGATGCAGGGTGCAGCTGGCAATCAAA~
AY835430 GAGTACAATGGCACCCCTGAGAAAACCCAATTCTTCAAGGAGAACGG:

XM_003562919
NM_001112026

GGAGTACAATGACACTCCCGAGAAGACCCAATTCTTCAAGGACAACGG.

CATACCTCACTGAGAAGGGGAAGTTTTTCCTCTCATGGTACTCCAACARACTGATCAAGCATGGTGACAAGATCT TGGACGAAGCAAACAAGGTCTTCTTGGGATGCAGGGTGCAGCTGGCAATCAAA
c;

CATACGTCACCGAGAAGGGGGATTTTTTCCTCTCATGGTACTCCAACARACTGATCAAGCACGGTGACAAGATCCTGGATG,

e

GGTCTTCGTGGGATATACAGTGCAGCTGGCAATCAAA-

ACGTACAATGACACTCCTGAGAAGACCCAGTTCTTCGCGGATAACGGAR

CATACCAGACCGACAAGGGGAAGTTCTTCCTCACATGGTACTCARACARACTGATCAAGCACGGTGATAAGATCT TGGACGAAGCARACAAGGTCTTCCTGGGATGCAAGGTGCAGCTGGCAATCARA

GU017481 GAGTACAATGACACTCCTGAGAAGACCCAGTTCTTTGCGGATAATGGAACATACCAGACCGACAAGGGGARGTTY TTCCTCACATGGTACTCCAACARACTGATCAAGCACGGTGATARGATCT TGGATGAAGCAAACAAGGTCTTCCTGGGATGCACGGTACAGCTGGCAATCAAAG
D63574
AF470353 ACAGTACAATGACGCTCCCCAGAGARCTCGATTCTTCGTGGACAACGGARCATATCTCACTGAGCAGGGGAGGTTTTTCCTTGCATGGTACTCCARTAACCTGATCARGCACGGTGACARGATCT TGGACGAAGCAAACAAGGTCTTCTTGGGACACAGAGTGCAACTGGCAATCARA-—
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AF300799
AF414081
AF414082
D21349
X52321
FN179393
AB306504 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGAT TCAGTTGAGAAGT TGTGTATGATARACAACAACAAAAATACACARACTATCCAGGCT: TCGCATTCGCATTGCTTAATAGCTAGAATGTAAATGAG-ACATGGCCGGCCAAATAATG
EF175466 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGG] TTCAGTTGAGAAGTTGTG AT, CAAACTATCCAGGCT:
EF175470 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGATTCAGTTGAGAAGT TGTGTATGATARACAACARCAARAATACACARACTATCCAGGCT
EF175468 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGATTCAGTTGAGAAGT TGTGTATGATARACAACARCAARAATACACARACTATCCAGGCT
EF175467 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGATTCAGTTGAGAAGT TGTGTATGATARACAACARCAARAATACACARACTATCCAGGCT
EF175473 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGATTCAGTTGAGAAGT TGTGTATGATARACAACAACAARAATACACARACTATCCAGGCT
EF175469 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGAAACCATGATTCAGTTGAGAAGT TGTGTATGATAAACAACAAC TACACARACTATCCAGGCT:
EF175471 TAAAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGAAACCATGATTCAGTTGAGAAGT TGTGTATGATAAACAACAAC TACACARACTATCCAGGCT:
EF175472 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACC, TGATTCAGTTGAGAAGTTGTGTATF TARACAACAAC TACACARACTATCCAGGCT:
AF061203 TAAAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGAAACCATGATTCAGTTGAGAAGT TGTGTATGATAAACAACAAC TACACARACTATCCAGGCT:
FJ161080 TAAAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGAAACcATGATTcAGTTGAGAAGTTGTGTATGATAAACAACAACAAAAATACACAAACTATCCAGGCT
AF061204 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGAAACCATGATTCAGTTGAGAAGT TGTGTA' CTATCCAGGCT
FJ936153 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGATTCAGT TGAGARGTTGTGTATGATARACAAC, TACACAAACTATCCAGGCT
FJ161078 TARAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGATTCAGT TGAGAAGT TGTGTATGAT; CTATCCAGGCT
AJ301645 TARAGATCTCGGCTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGGTTCAGTTGAGAAGT TGTGTATGATARACAACARCAARAATACACARACTATCCAGGCT
FJ161079 TCTCGGCTTATT: TCAGTTGAGAAGTTG' T} C: TAC. cC.
D49999 TAAAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGARACCATGATTCAGTTGAGAAGT TGTGTATGATAAACAAC. TACACARACTATCCAGGCT:
EU589327 TAAAGATCTCGGTTTATTACTACAGTAGTAGATAGGATTTGAGAAACCATGATTCAGTTGAGAAGT TGTGTATGATAAACAACAAC TACACARACTATCCAGGCT:
TAAAGATCTCGGCTTATTACTACAGTAGTAGATAGGATTTGAGAAACCATGGTTCAGTTGAGAAGT TGTGTATGATAAACAACAAC TACACARACTATCCAGGCT: T GCTT.

DQB89983 TARAGATCTCGGTATATTA------TAGTAGATAAGATTACAAARATCATGATTCAATTATGAAGT TGTGCCTGATARACAAC: TGCACAAACTCACTCTAACATAGAGTACAAGCTT: GAGTCACATTGCTTAAT--CTAGAATGTARATGAGACATGATCC-—
AY454398
AK375028
AF012343
FN179394
AK365629
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211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026

GU017481
D63574
AF470353
4210 4220 4230 4240 4250 4260 4270 4280 4290 4300 4310 4320 4330 4340 4350 4360 4370 4380 4390 4400
| | | | | | | | | | | | | | | | | | |
TCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT! GGCTACAG: TAGCACGCATGCT GG! GTGCTAGCATTAACTTCACTT TGAGGGATT T TGAGCGCA
AF300799 TCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT! GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCACTT TGAGGGATTT! I TGAGCGCA
TCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT! GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCACTT TGAGGGATT TGAGCGCA
AF414081 TCTCTGGCATTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCAAAGCTCGCAGGCGATGAGCGCA
AF414082 TCTCTGGCATTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCARAGCTCGCAGGCGATGAGCGCA
D21349 TCTCTGGCATTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTATAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCARAGCTCGCAGGCGATGAGCGCA
X52321 TCTCTGGCATTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTTGGAGCAAAGCTCGCAGGCGATGAGCGCA
FN179393 TCTCTGGCATTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCARAGCTCGCAGGCGATGAGCGCA
TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCACTT GGG T TGAGCGCA
EF175466 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCACTT TGAGGGATT T TGAGCGCA
EF175470 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCACTT TGAGGGATT T TGAGCGCA
EF175468 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCAC GGG GCGCA
EF175467 GATCTCT TTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCARAGCTCGCAGGCGATGAGCGCA
EF175473 GATCTCT TTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCARAGCTCGCAGGCGATGAGCGCA
EF175469 GATCTCT TTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCARAGCTCGCAGGCGATGAGCGCA
EF175471 GATCTCT TTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCARAGCTCGCAGGCGATGAGCGCA
EF175472 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT GGCTACAG: TAG TGCT GG! GTGCTAGCATTAACTTCACTT GGGA' GCGCA
AF061203 CTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGT TCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT! GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCACTT TGAGGGATTT! T TGAGCGCA
FJ161080 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCACTT TGAGGGATT I TGAGCGCA
AF061204 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT GGCTACAG: TAGCACGCATGCT! GG! GTGCTAGCATTAACTTCACTT TGAGGGATT TGAGCGCA
FJ936153 GATCTCT TTCACTGGT AAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT GGCT. i GCATGCT CGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAGCAAAGCTCGCAGGCGATGAGCGCA
FJ161078 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCARGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT CTAC CCATAGCACGCATGCTC CACCGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGG 3GAG 3CTCG SATGAGCGCA
AJ301645 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCARGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT CGGCTACH CCATAGCACGCATGCTC CACCGTGCTAGCATTAACTTCACTTG TGAG GATT T TGAGCGCA
FJ161079 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCARGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT CGGCTACH CCATAGCACGCATGCTC CACCGTGCTAGCATTAACTTCACTTG SATGAGGGATT! T TGAGCGCA
D49999 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTATAACTTACAT ‘GGCTACAGAACCATAGCACGCATGCTC: GGCACCGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAG! GCTCGCAGGCGATGAGCGCA
EU589327 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT ‘GGCTACAGAACCATAGCACGCATGCTC: GGCACCGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAG! GCTCGCAGGCGATGAGCGCA
EU589328 TTTGGTTGCAGATCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTACAT ‘GGCTACAGAACCATAGCACGCATGCTC: GGCACCGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGGATTCGGAG! GCTCGCAGGCGATGAGCGCA
DQ889983 TTTGCTTGCAGATCTCTGGCATTCACTGGTGGTACAGGGTTCCARACCATGCAGCCGAGCTCACAGCTGGGTACTACAACTTAGAT GAGACGGCTACAGAACAATAGCACGCATGCTCACAAGGCATCATGC TAGCATGAACT TCACTTGTGCAGAGATGAGGGACTCTGAGCARAGCGAAGAGGCGAAGAGCGCA
AY454398 TCTCTGGCATTCACTGGTGETACAAGGT TCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TACAT CGGCTACH CCATAGCACGCATGCTC CACCGTGCTAGCATTAACTTCACTTGCGCGGAGATGAGGG 3GAG SATGAGCGCA
AK375028 TCTCTGGCATTCACTGGTGETACAAGGT TCCAAGCCATGCAGCCGAGCTCACAGCTGGGTACTATAACT TACAT CGGCTACH CCATAGCACGCATGCTC CACCGTGCTAGCATTAACTTCACTTG SATGAGCGCA
AF012343 TCTCTGGCATTCACTGGTGGTACAGGGT TCCARACCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TAGATGAC CGGCTACH CAATAGCACGCATGCTCAC: CATCATGCTAGCATGRACTTCACTTGTG SRAGRGCG
FN179394 TCTCTGGCATTCACTGGTGGTACAGGGT TCCARACCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TAGATGAC CGGCTACH CAATAGCACGCATGCTCAC: CATCATGCTAGCATGRACTTCACTTGTG
AK365629 TCTCTGGCATTCACTGGTGGTACAGGGT TCCARACCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TAGATGAC CGGCTACH CAATAGCACGCATGCTCAC: CATCATGCTAGCATGRACTTCACTTGTG
211772 TCTCTGGCATTCACTGGTGGTACAGGGTTCCAAACCATGCAGCCGAGCTCACAGCCGGGTACTACAACTTAGAT! GAGACGGCTACAGAACCATAGCACGCATGCTCACAAGGCATCATGCTAGCATGAACTTCACTTGTGCAGAGATGAGGCACTCCGAGCARAGCGAAGAGGCGAAGAACGCA
X98504 TCTCTGGCATTCACTGGTGGTACAGGGTTCCAAACCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TAGAT! GAGACGGCTACAGAACCATAGCACGCATGCTCACAAGGCATCATGCTAGCATGAACTTCACTTGTGCAGAGATGAGGGACTCCGAGCARAGCGAAGAGGCGAAGAGCGCA
AY835429 TCTCTGGCATTCACTGGTGGTACAGGGTTCCAAACCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TAGAT! GAGACGGCTACAGAACAATAGCACGCATGCTCACAAGGCATCATGCTAGCATGAACTTCACTTGTGCAGAGATGAGGGACTCTGAGCARAGCGAAGAGGCGAAGAGCGCA
AY835430 TCTCTGGCATTCACTGGTGGTACAGGGTTCCAAACCATGCAGCCGAGCTCACAGCTGGGTACTACAACT TAGAT! GAGACGGTTACAGAACAATAGCACGCATGCTCACAAGGCATCATGCTAGCACG IICACIIuIuCAuAuAIuAG”GACICIuAuCAAAuCuAAuA””CGAAGAGCGCA
XM_003562919 TATCTGGCATTCACTGGTGGTACAGGGT TCCARACCATGCAGCCGAGCTCACTGCCGGGTACTACAACT TAGATGAC CGGCTAC: CCATAGCACGCATGCTC CATCATGCTAGCCTCAACTTCACTTGTGCAGAG 3 T SRAGRGTGCA
NM_001112026 TCTCTGGCATACACTGGTGGTACAACGT TCCARACCATGCAGCTGAGCTCACTGCCGGATACTACAACT TAGATGAC GGCTAC: CCATAGCACACATGCTCAC: CATCGTGCTAGCATGAACTTCACTTGTGCTGAGATG, T ST TGCA
GU017481 TCTCTGGCATACACTGGTGETACACGETTCCARACCATGCAGCTGAGCTCACTGCCGGATACTACAACTTAGAT GGCTAC: CATAGCACACATGCTAAC: CATCCTGCAAGCATGAACTTCACTTGTGCTGAGATG, T ST TGCA
D63574
AF470353 TCTCTGGCATTCACTGGTGGTACAAGGTTCCAAGCCATGCAGCCGAGATCACAGCTGGGTACTACAACTTACATGATAGAGATGGCTATAGACCCATAGCACGCATGCTCAAAAGGCACCGTGCTAGTCTTAACTTCACTTGCGCCGAGATGAGGGACTCGGAG GCT! GGCCATGAGCGCA
4410 4420 4430 4440 4450 4460 4470 4480 4490 4500 4510 4520 4530 4540 4550 4560 4570 4580 4590 4600
I I I I I I I I I I I I I | | | | | |
AB048949 CCAGAAGAACTAGTCCAACAGGT:
AF300799 CCAGAAGAACTAGTCCARCAGGT:
AF300800 CCAGAAGAACTAGTCCARCAGGT:
AF414081 CCAGAAGAACTAGTCCARCAGGT:
AF414082
D21349 CCAGAAGAACTAGTCCAACAGGT:
X52321 CCAGAAGAACTAGTCCAACAGGT:
FN179393 CCAGAAGAACTAGTCCAACAGGT:
AB306504 el TAGTC! i TACGCTTATATATCTACGTA-TAT: TTTTTTTT TT, TCTGCAT TGCATAC--GGCCATGATGAT TARATCACTTGTCGT! TAATTTC
EF175466 el TAGTC! T TACGCTT TCTACGTA-TAT. TTTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATAC-~GGCCATGATGAT! TARATCACTTGTCGT! TAATTTC
EF175470 el TAGTC! T TACGCTT TCTACGTA-TAT. TTTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATAC--GGCCATGATGAT! TARATCACTTGTCGT! TAATTTC
EF175468 el TAGTC! T TACGCTT TCTACGTA-TAT. TTTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATAC--GGCCATGATGAT! TARATCACTTGTCGT! TAATTTC
EF175467 el TAGTC! T TACGCTTATATATCTACGTA-TAT. TTTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATAC--GGCCATGATGAT! TCACTTGTCGT TTTC
EF175473 CCAGRAGAACTAGTCCRAC: T; TACGCTTATATATCTACGTA-TATACTATGAT TTTTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATAC —GGCCATGATGATGGAAACACCTAAATCACTTGTCGTCAAAATAATTTC
EF175469 CCAGRAGAACTAGTCCAAC: T; TACGCTTATATATCTACGTA-TATACTATGAT TTTTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATAC--GGCCATGATGATGGARACACCTARATCACTTGTCGTCAARATARTTTC
EF175471 CCAGRAGAACTAGTCCAAC: T; TACGCTTATATATCTACGTA-TATACTATGAT TTTTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATAC-~GGCCATGATGATGGARACACCTARATCACTTGTCGTCAARATARTTTC
EF175472 CCAGRAGAACTAGTCCAAC: T; TACGCTTATATATCTACGTA-TATACTATGAT TTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATAC-~GGCCATGATGATGGARACACCTARATCACTTGTCGTCAARATARTTTC
AF061203 el TAGTC! T; TACGCTTATATATCTACGTA-T. TTTTTTTT CTGCAT TARATCACTTGTCGT! TAATTTC
FJ161080 el TAGTC! T TACGCTTATATATCTACGTA-TAT: TTTTTTTT TT, TCTGCAT TARATCACTTGTCGT! TAATTTC
AF061204 el TAGTC! T TACGCTTATATATCTACGTA-TAT: TTTTTCTTT TT, TCTGCAT TARATCACTTGTCGT! TAATTTC
FJ936153 el TAGT T TACGCTTATATATCTACGTA-T, TTTTTTTT TT, TCTGCAT TARATCACTTGTCGT! TAATTTC
FJ161078 CCAGRAGAACTAGTCCRAC: T; TACGCTTATATATCTACGTA-TATACTATGAT TTTTTTTTT-. TT. T = TGATGAT CACCTARATCACTTGTCGTCAARATAATTTC
AJ301645 CCAGRAGAACTAGTCCAAC: T; TACGCTT. TCTACGTAATATACTATGAT CACCTTTTTTTTT TTAGCTCCGGCCTCTGCATCGARAGATGCATTACGGGCCATGATGATGAAAACACCTARATCACTTGTCGTCARRATAATTTC
FJ161079 TAGT TAGGTAAT; TACGCTTATATATCTACGTA-TATACTATGAT CACCTTTTTTTTT! TTAGCTCCGGCCTCTGCATCGAAAGATGCAT-ACGGGCCATGATGATG: CACCTARATCACTTGTCGTCARRATAATTTC
D49999 TAGT TAGGTAAT; TACTATGAT! CACCTTTTTCTTT- TTAGCCCCGGCCTCTGCATCGAAAGATGCATAC--GGC ATGATGGARACACCTARATCACTTGTCGTCARAATARTTTC
EU589327 TAGT TAGGTAAT; TACTATGAT! CACCTTTTTTTTT- TTAGCCCTGGCCTCTGCATCGAAAGATGCATAC-GG-CCATGATGATGGAAACACCTARATCACTTGTCGTCAARATAATTTC
CCAGRAGAACTAGTCCAACAGGTAGGTAAT] T GAT CCTTTTTTTTT TTAGCTCCGGCCTCTGCATC GCATAC-GGGCCATGATGATGAAAACACCTAAATCACTTGTCGTCARAATAATTTC
DQ889983 CCAGRAGRACTAGTCCAACAGGTAACTACACCATTAGCARCCGCCCAGTAATTTGTGGCTCAGGAATTTAC-~AATTATCT TTTACGGAARACAC TGAAGCACTTGTCATCAARAACCTT-~
AY454398 CCAGAAGAACTAGTCCAACAGGT:
AK375028 CCAGAAGAACTAGTCCAACAGGT!
AF012343 TAGT T
FN179394 TAGI T
AK365629 AGT T
211772 CCTuAAuAACTAuT GGT:
X98504 TAGT GGT
AY835429 GARGAACTAGT GGT
AY835430 GARGAACTAGTCCGACAGGT
XM_003562919 \GAAG: TAGT GG’
NM_001112026  CCTGAGGAACTGGTTCAACAGE
GUO017481 CCTGAGGAACTGGTTCAACAGE!
D63574
AF470353 GGAAGAACTAGT GGT:
4610 4620 4630 4640 4650 4660 4670 4680 4690 4700 4710 4720 4730 4740 4750 4760 4770 4780 4790 4800
| | | | | | | | | | | | | | | | |
AB048949 CTGGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
AF300799 'GGAT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
AF300800 'GGAT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
AF414081 'GGAT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
AF414082 'GGAT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
D21349 'GGAT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
X52321 GGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG-~AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
FN179393 GGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG-~AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
AB306504 GGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG-~AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
EF175466 GAT! TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG-~AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
EF175470 AT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
EF175468 AT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
EF175467 AT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
EF175473 AT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-T AR
EF175469 GAT! TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG-~AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
EF175471 GAT! TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG-~AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
EF175472 CTGGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
AF061203 TCAGGTGTTGAGTGCTGGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG- ~AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
FJ161080 TCAGGTGTTGAGTGCTGGAT TABATGTGGCATGCG GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGARTGCGAGGCCTCATGGARTCARCCAG--AGCGECCCTCCTGAGCACARGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
AF061204 TCAGGTGTTGAGTGCTGGAT TARATGTGGCATGCG. GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCAACCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG- TGGAGGGACAA
FJ936153 TCAGGTGTTGAGTGCTGGAT TABATGTGGCATGCG GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGARTGCGAGGCCTCATGGARTCARCCAG--AGCGECCCTCCTGAGCACARGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
FJ161078 TCAGGTGTTGAGTGCTGGAT BRATGTGGCATGCG GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGARTGCGAGGCCTCATGGARTCARCCAG--AGCGECCCTCCTGAGCACARGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
AJ301645 TCAGGTGTTGAGTGCTGGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
FJ161079 TCAGGTGTTGAGTGCTGGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG- -AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
D49999 TCAGGTGTTGAGTGCTGGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
EU589327 TCAGGTGTTGAGTGCTGGAT TARATGTGGCAT TTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGAATCARCCAG--AGCGGCCCTCCTGAGCACAAGCTGTTTGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
EU589328 TCAGGTGTTGAGTGCTGGAT TABATGTGGCATGCG GCGCTTCCACGATATGATCCAACTGCTTACAACACCATACTCAGGARTGCGAGGCCTCATGGARTCARCCAG--AGCGECCCTCCTGAGCACARGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
DQ889983 --BAGGTGCTGAGTGCT ATGGAGAGAGGGCTTACATuT GCGTGTGARRACGCACTCAGICGATATGATGCCACTGCTT. TACTCAGGAATGCGAGG! GGTATCAACGAG--AATGGCCCTCCTGAGCACAAACTGTTTGG-ATTCACCTACCTCCGGTTATCGAATGAGCTAC-TAGAGGGACAG
AY454398 TCCACGATATGATCCAACTGCTTACAACACCATACTCAGGAATGCGAGGCCTCATGGARTCAACCAG-~AGCGGCCCTCCTGAGCACAAGCTGT T TGG-ATTCACCTACCT TCGGCTGTCGAATCAGCTGG-TGGAGGGACAR
AK375028 GCTTCCACGATATGATCCAACTGCTTACARCACCATACTCAGGAATGCGAGGCCTCAT! GCACAAGCTGTTTGG-ATTCACCTACCTTCGGCTGTCGAATCAGCTGG-TGGAGGGACAA
AF012343 - ATGGAGAGAGGGCTTACATGTGGCGTGTGAAAACGCACTCAGTCGATATGATGCCACTGCTT. TCAGGAATG G. GCACAAACTGTTTGG-ATTCACCTACCTCCGGTTATCGAATGAGCTAC-TARAGGGACAG
FN179394 - GCTGAGTGCTGGATGGAGAGAGGGCTTACATGTGGCGTGTGAARACGCACTCAGTCGATATGATGCCACTGCTT. TACTCAGGAAT GCACAAACTGTTTGG-ATTCACCTACCTCCGGTTATCGAATGAGCTAC-TAGAGGGACAG
AK365629 - GCTGAGTGCTGGATGGAGAGAGGGCTTACATGTGGCGTGTGAARACGCACTCAGTCGATATGATGCCACTGCTT. TACTCAGGAAT TGTTTGG-AT CTACCTCCGGTTATCGA; GCTAC-TAGAGGGACAG
211772 - GCTAAGTGCTGGATGGAGAGAGGGTTTACATGTGGCGTGCGAARACGCACTCGGTCGATATGATGCCACTGCTT. TACTCAGGAAT - AATGGCCCTCCGCAGCACAAACTGTATGG-ATTCACCTACCTCCGGTTATCGAATGAGCTGC - AGGAAGGACAG
X98504 - GCTGAGTGCTGGATGGAGAGAGGGTTTACATGTGGCGTGCGAARACGCACTCGGTCGATATGATGCCACTGCTT. TACTCAGGAAT - AATGGCCCTCCTGAGCACAAACTGTTTGG-ATTCACCTACCTCCGGTTATCGAATGAGCTAC-TGGAGGGACAG
AY835429 - ATGGAGAGAGGGCTTACATGTGGCGTGTGAAAACGCACTCAGTCGATATGATGCCACTGCTT. TACTCAGGAATGCGAGGCCG, ~AATGGCCCTCCTGAGCACAAACTGTTTGG-ATTCACCTACCTCCGGTTATCGAATGAGCTAC- TAGAGGGACAG
AY835430 - AGAGAGGGCTTACATGTGGCGTGTGAAAACGCACTCAGTCGATATGATGCCACTGCTT, ‘CAGGAATGCGAGGCCG, -an TGTTTGG CTACCTCCG! GAGCTAC-TAGAGGGACAG

XM_003562919
NM_001112026
GUO017481
D63574
AF470353

AB048949
AF300799
AF300800
AF414081
AF414082
D21349

X52321

FN179393
AB306504
EF175466
EF175470
EF175468
EF175467
EF175473
EF175469

ATGGAGAGAGGGCTTAGATGTGGCCTGCGARAACGCGCTTGGTCGATATGATGCAACGGGGTACAACACTATACTCAGAAATGCGAGACCARRAG!

~AATGGCCCTCCAGAACACAAG! el
-GcIGAGIGCCGGAIGGAGAGAGGGCCIAAAICIGGCAIGIGAAAAIGCACIcAGIcGAIAIGAIGcAAcAGcIIAcAAcAccAIccIcAGGAAIGcAAGAccccAAGGcAIcAAcAGG——AATGGchchAGAAcAcAAGTTGTATGG ATTCACCTACCTCCGAGTATCTGATGAACTGT-TCGAGGGAGAG

-GTTGAGTGCTGGATGGAGAGAGGGCCTARATATGGCATGCGAARATGCACTTCCTCGATATGATCCAACTGCT TACAACACCATACTCAGGAAT TCATGGCAT CCTTCTTGAGCACAAGCTGGTT TTCACCTACCTTCCGCTGNCGAATCAATTNGGT AR
4810 4820 4830 4840 4850 4860 4870 4880 4890 4300 4910 4920 4930 4940 4950 4960 4970 4980 4990 5000
| | | | | | | | | | | | | I I I I I I
AA-CTATGCCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCT CTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCTG CTCGTGACCCATATGTTGATCCAAT TTT
AA-CTATGCCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCT CTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
AA-CTATGCCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCT CTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCT CTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
AA-CTATGTCAACTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCT CTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCT CTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
B-CTATGCCAATTTCARGA-CCTTTGTCGACAGAATGCATGCCARCCTG CTCGTGACCCATATGTTGATCCAART TTT
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATG TGGTTAGTGCCACAACCACTTACTAACGCATGTCAAAAATTAAACATATACAAGAACCATTTGT TGATTTGCAGGTGCCTAT TAATAATTTAATTTTATTGTTTTCAGCCTCGTGACCCATATGTTGATCCAAT TTT
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATG TGGTTAGTGCCACAACCACTTACTAACGCATGTCAAAAATTAAACATATACAAGAACCATTTGT TGATTTGCAGGTGCCTAT TAATAATTTAATTTTATTGTTTTCAGCCTCGTGACCCATATGTTGATCCAAT TTT
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATG TGGTTAGTGCCACAACCACTTACTAACGCATGTCAAAAATTAAAC: CAAGAACCATTTGTTGATTTGCAGGTGCCTAT TAATAATTTAATTTTATTGTTTTCAGCCTCGTGACCCATATGTTGATCCAAT TTT
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCTGGTTAGTGCCACAACCACTTACTAACGCATGTCAAAAATTAAACATATACAAGAACCAT TTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCTGGTTAGTGCCACAACCACTTACTAACGCATGTCAAARATTARACATATACAAGAACCAT TTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCTGGTTAGTGCCACAACCACTTACTAACGCATGTCAAARATTARACATATACAAGAACCAT TTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCTGGTTAGTGCCACAACCACTTACTAACGCATGTCAAARATTAAACATATACAAGAACCAT TTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCAATGGCGCCTTTGC
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EF175471
EF175472
AF061203
FJ161080
AF061204
FJ936153
FJ161078
AJ301645
FJ161079
D49999
EU589327
EU589328
DQ889983
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GU017481
D63574
AF470353

AB048949
AF300799

AA-CTATGTCAATTTCAAGA-CCTTTGTCGACAGAATGCATGCCAACCTGGTTAGTGCCACAACCACT TACTAACGCATGTCAAARATTAAACATATACAAGAAC
CAAGA-CCTTTGTCGACAGAATGCATGCCAACCTGGTTAGTGCCACAACCACTTACTAACGCATGTCARAAATTARACATATACAAGAAC
AA-CTATGICAATTICAAGA-CCITTGT CGKCKGKK”GCK”GCCKKCC GGTTAGTGCCACAACCACTTACTAACGCATGTCAAARATTAAACATATACAAGAAC
AR CAAC TTAGTGCCACAACCACTTACTAACGCATGTCAAAAATTAAACATATACAAGAAC!
CGACAGAATGCA' GCCAACC”GGTTAGTGCCACAACCACTTACTAACGCATGTCAAAAATTAAACATATACAAGAAC

felel GTTAGTGCCACAACCACTTACTAACGCATGTCAAAARTTARACATATACAAGAAC
,Gcc CC”GGTTAGTGCCACAACCACTTACTAACGCATGTCAAAAATTAAACATATACAAGAAC

AA-CTATGTCAA'

CAAGA-CC’
CARGA-CC’
CARGA-CC’
CARGA-CCTTTGTCGACAGAATGCA
-CCTTTGT CGFCFGFAA

CGACAGRATGC

GTTAGTGC-—

TTGT CCACACAA”CCA,CCCAACC”CCTTAGTGCCACAACCACTTACTAACGCATGTCAAAAATTAAACATATACAAGAAC
~TACCCATGCATGTCTARRATTARACATGATGTA-—

**TCATTTGCAGCTGCCTATTTTA*f

~AGTAATCTATAATTCTTTTCAGGCTCATAACCCARGTGTTGAT

TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCARTGGCGCCTTTGE
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGTTTTCAGCCT
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGTTTTCAGCCT
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGTTTT T
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGTTTT T
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGTTTT T
TTTGTTGATTTGCAGGTGCCCATTATATACTAATAATTTAATTTTATTGTTTT T
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCARTGGCGCCTTTGE
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCARTGGCGCCTTTGE
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCARTGGCGCCTTTGE
TTTGTTGATTTGCAGGTGCCTATTATATACTAATAATTTAATTTTATTGT TTTCAGCCTCGTGACCCATATGTTGATCCARTGACGCCTTTGC
TTT GGTGCCT. TACTARTAAT T CGTGACCCATATGTTGATCCAATGGCGCCTTTGE

CAGTGGCGCCT

CCTCGTGACCCATATGTTGATCCAATGGCGCCT

CCTCGTGACCCATATGTTGATCCAATGGCGCCTTTGE

2A:
AR~ C”FCGCCFC”””CCF}A

ATGCCAAC
CTTTTGTCGAGAAAATGCATGCTAACCT
T \ATGCA

CTCATAACCCARGTGTTGATCCAGTGGCGCCTTTGG
CTCATAACCCARGTGTTGATCCAGTGGCGCCTTTGG
CTCATAACCCARGTGTTGATCCAGTGGCGCCTTTGG
GTCATGACCCAACTGTTGATCCAGTGGCGCCATTGG

GTCATGACCCAAGTGTTGATCCAGTGGCGCCTTTGG

CTCATAACCCAAGTGTTGATCCAGTGGCGCCTTTGE

AA-CTATG

CTCATAACCCAAGTGTTGATCCAGTGGCGCCTTTGE

TGCATG
AR-CT; CARAA-CTTTTGT CFGGFGFAAGCAAGC”F}CC”

TCATGACCCAAGTGTTGATCCAATTGCACCTCTGG

TTATARTCCAARTGICGATCCAGTTGCACCATTGE

AA-CTACACCACTTTCAAAA-CTTTTGTCAGGAGAATGCATGCTAACCT!

TTTTAACCCAAAG

AAACTATGTCAATTTCAAGAACCTTTGNTGACAGAATGCATGCCAACCT!

5010 5020 5030 5040 5050
I I I I I
CARGATCAGGGCCAGARATA ACAAGCAGCACAGCCAARACTGCAGCC
CAACA”CACCCCCACAAA A ACAAGCAGCACAGCCARRACTGCAGCCAT

CAAGA'

5060

AF414081
AF414082
D21349
X52321
FN179393
AB306504
EF175466
EF175470
EF175468
EF175467
EF175473
EF175469
EF175471
EF175472
AF061203
FJ161080
AF061204
FJ936153
FJ161078
AJ301645
FJ161079
D49999
EU589327
EU589328
DQ889983
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GU017481
D63574
AF470353

AB048949
AF300799
AF300800
AF414081
AF414082
D21349
X52321
FN179393
AB306504
EF175466
EF175470
EF175468
EF175467
EF175473
EF175469
EF175471
EF175472
AF061203
FJ161080
AF061204
FJ936153
FJ161078
AJ301645
FJ161079
D49999
EU589327
EU589328
DQ889983
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GUO17481
D63574
AF470353

\GAAATATCGA
GARATATC

AAAGATCAAAG

AAA&A”(AAA&((Askkk”s((AA”"@AAA"@A"Q("@AAA@(Asps(As((xxxx("ssxsp(x""((( > GTTGCCCCTGTC TA(
ARAGATCAAAGCCAGAAATGCCAATTGAACTTATCCTGAAAGCAGCGCAGCCARAACTGGAGCCATTCCCTTTTGATAAGAACACCGACCTGCCAGTTAAAGATCACACTGATGTCGTGGATGAGGCGCTCCTTGCCCCTGTGGCTGTGTA
AAACA”CAAACCCAGAAA”CCCAATTCAAC””A”CC”CAAAGCACCCCAGCCAAAAC”GCACCCA””CCC””””GA”AACAACACCCACC”CCCAC””AAAGA”CACAC”CA”C”CC”GCA”CACGCGCTCCTTGCCCCTGTGGCTGTGTA
AGAACACCGACCTGCCAGTTTAAAATCTCCCC:
AAACA”CAAACCCACACA”ACCAA””CAAGAAA”CC”ACAAG”ACCACAGCCAAAA””CCACCCA”””CCC””CCACAACGACACCCACC”ACCAC”””AAACAC”C
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[ERERERy

o]

Qaaac

TCCCTTTTGATAAGAACAC
GGAGC:

GATAAG

CCCCTTTGATG,

aaaac

AGTTARAAAT

”””bk”kkbkk”k((bk(f”b( AGTTAAAGATCACACTGA

ATGGGTGGGCAGGCTGAAGGCCCCACCTGTGGCA

5130 5140

5150

5160

CTTATGAANCCATGTGTTGGTCCTAA-

5170 5180 5190

5200
| | | |

TGGGTGGGCAAGTTAAAGGCCCT-ACTGGTGGCATGE
- TGGGTGGGCAAGTTARAGGCCCT-ACTGGTGGCATGG

T

GGCCCT-ACTGGTGGCATGG

GGCCCT-ACTGG!

TGGGTGGGCAAGTTARAGGCCCT-ACTGG!

T
T
T

TGGGTGGGCAAGTT:

GTGGCATGG

T-ACTGGTGGCATGG
T-ACTGGTGGCATGG

CTGGTGGCATGG

T

JqCCITCqTAAAATAATqTGCAT CACTGATGCAGTC

TGGGTGGGCAAGTT: CT-ACTGGTGGCATGG

TGAGTGGGCAAGTTARAGGCCCT-ACTGGTGGCATGG

TTT

TGCCTTCGTARAATAATGTGCATCACTGATGCAGTCT

TARAGATC

TTT

TGCCTTCGTAARATAATGTGCATCACTGATGCAGTCT

TTT

TTCGTAARATAATGTGCATCACTGATGCAGTCT

TARAGATC

TTT

GAGGTGCTCG'

TTT

T
TGCCTTCATAARATAATGTGCATCACTGATGCAGTCT
TATCTTCATARAATAATGTGCATCACTGATGCAGTCT

TGCAGTGT

AATGATGCARACT

5220 5230 5240 5250
I I I I
GTGGGCAGGCTGAAGACCCTACTAGTGGCATGGGTGGG

5210 5260
I

5270 5280
I

5290
I

5310

5300
I

5320
I

5340

5330
I

CTACCC

CTACCC

CTACCC

5350
|

AACCTTTATGATTTACTACCCTTTATGTTGTGTGTGAGTGTGACAGAGAAACC
T,

5360
|

5370 5380 5390
| | | |

TACCC!

ATGTGTGAGTGTGACAGAGAAACCTTTCTC
AGAGAAACCTTT

T TGCCTTATTAATAATA

TACCC!

AGAGAA

ACCTTT

T TGCC

GGCATGGGTG!

TGAAGACCCTACTAGT

TGGGTGH

GACCCTACTAGTG!

TACCC!

qTQGQLAQQLTqAAqALLLTA'TAGTQGLATQQGT::
GAAGACCCTACTAGTGGC.

28 &

GGCAT
GAAGACCCTACTAG

GGCAT

AACCTTTATGATTTACTACCCTTTATGTTGTGTGTGAGTGTGACAGAGAAACCTTTCTC:
cc:

TGCC

TACTAG!

GGCAT

GGCATG

GAAGACCCTACTAG

AGACCCTACTAGTGGCATG!

Ga8an

GACCCTACTAGTGGCATG

TCCCTGCCACCATGTAAT

GC G\ GACCCTACTAGTGGCATGGGTGGGG
GC GACCCTACTAGTGGCATGGGTGGGG

AGACCCTACTAG

TCCCTGCCACCATGTAAT

TATGAGAGGGTCAAGAGGTGCTTTGTGAGAATTGAGGTGCACAGGARATAAGCCGCCAAGGAT!

GACCCTACTAG

AGCTCCCTGCCACCATGTAATGG-~
TAAACTCTATGCTACAATGTTATAGCCATATAGTGTGGC

AACCTTTATGATTTACTACCTTTTATGTTGTGT-TGAGTGTGACAGAGARACCTTTCTC:
ACCTTTATGATTTACTACCCTTTATGTTGTGTGTGAGTGTGACAGAGAAACCTTTCTC

TGCC
TGCC

ACCTTTATGATTTACTACCCTTTATGTTGTGTGTGAGTGTGACAGAGAAACCTTTCTC-—

TC:

ACCTTTATGATTTACTACCCTTTATGTTGTGTGTGAGTGTGACAGAGAAACCTTT
AACCTTTATGATTTACTACCCTTTATGTTGTGTGTGAGTGTGACAGAGAAACCTTTCTC:
AATATTATTGTACTGGTAATCATGAGGTTGTATGTTTTTCCGATGAGCTGCGGTTCATCGGAACTCCACCCCACTTTGTTGTGTGTATTTGAGTG

TC:

CAGGCTGAAGACCCTACTAG!

ATGAGA-GGGTCAAGAGGTGCT-~TTGTGAGAATT

ATGAGA-GGGTCAAGAGGTGCT-~TTGTGAGAATT
ATGAGA-GGGTCAAGAGGTGCT-~TTGTGAGAATT

ACGAGA-GGGTCAGGAGGCGCT-~TTGTGAGAATT
ACAAGA-GGGTCAAGACGTGCT-~TTCTGAGAATT

CTCCCTGCCACCATGTAATGG
TGCACAGGARATAAGCCGCCAAGGA-
TGCACAGGARATAAGCCGCCARGGA-
TGCACAGGARATAAGCCGCCARGGA-
TGCACAGGAAATAAGCCGCCGAGGA-

TGCACAGGARATAAGCCGCCGAGGA-—

AACCTTTATGATTTACTACCCTTTATGTTGTGTGTGAGTGTGACAGAGARACCTTTCTC~
CT:

~TGCCTTATTAATAATA

AATATT

TTGT

T

AATATT

TTGT

T

AATATT

TTGT

T

TGTTATAGCCATATAGT

TT

--TAAATAAACTG-TGTACT-ACAATGT TATAGCCATATAGTCTGGCAATACTATTGTACT!

CRAC
ACAGGAA(

GGGCCAAGAGGTGCTGGTARACAGAAATAAGG-—
GAATCACGAGACACTT----AAARAATCAAGA-—

--CTACTGTGTGGAAGTAGGCCGAGAA-—
——cAAATAGTAAGccTATTGTcGAGcAGTAGTcTATTAAcTAAATAAAATocTGTGTGGAGcATATTATAATCGCATATTGCCCTAAT

TAAATAAACTGATGTGTT-

CAATAAT.

5420 5430 5440 5450 5460
| | | | | |

5470 5480 5490
| |

5500 5510
| |

5520

5530 5540
| I

5550

5560

5570 5580 5590 5600
I I I I

AF300799

AATARAGCACATCACTTGTGTGTGTTCTG!

AF414081
AF414082

FN179393

GCACATCACTTGTGTGTGTTCTGARA

AATARAGCACATCACTTGTGTGTGTTCTGAAR;
AATAAAGCACATC

AATARAGCACATCACTTGTGTGTGTTCTGAAARAAAGATCTCGATGTGTAGTCTACGAGAAGGGTTAACCGTCTCTTCGTGAG.

TAACCGTGGCCT:

TAAGCCGATGAGGAT

T

GTACTTC

TCATC:

TTTTCCGATGAGCTC! ATCGGA

EF175466
EF175470
EF175468
EF175467
EF175473
EF175469
EF175471
EF175472
AF061203
FJ161080
AF061204
FJ936153
FJ161078
AJ301645
FJ161079
D49999

EU589327

AATARAGCACATCACTTGTGTGTGTTCTG!

DQB89983
AY454398
AK375028
AF012343
FN179394
AK365629
211772
X98504
AY835429
AY835430
XM_003562919
NM_001112026
GU017481
D63574
AF470353

AACAAATAARACAGTTTGTGCTTATAACTTAAT

TCGTGAAGTTTTCAGCAGTAT!

AATARAGCACATCACTT

TGTGTGTTCT

GGTAATCATGAGGTTGTATGCT-

TTTCCGATGAGCTGCAGTTCATCG—

GAACTCC

TTTCCGATGAGCTGCGGTTCATCG-~GAACTCCACCCCACTTT-
TTTCCGATGAGCTGCGGTTCATCG*

T TTCCGATGAGCTGCGGTTCATCG
GGTAATCATGAGGTTGTATGTTCCGATGGCCATATAGTGTGGCAATATTATTGTGCTGGTAATCTCGAGGTTGTATGTTTTTCCGATGAGCTGCAGTTCATCG*

GAACTCCACCCCACTTT-GTTGTGTGTATTTGAG~T!
GAACTCCACCCCACTTT-GTTGTGTGTATTTGAG-~TG:
GAACTCAGTCCCAATTT-GCTGTCTGTATTTGAG-~TGAACAAATARRAC,

TTATAACTTAAATGATCGTGAAGTTTTCAG

ARATAARA TTGT
GAACAAATAAAACAGTTTGTGCTTATAACTTAA TGATCGTGAAGTTTTCAG
AACARATAAAA

TTATAACTTAC

TTGTGCTTAT:

~AATCATGAGGCTTGATGCC

TCTCTGATATGCTGTGATACATGT—

GACCTTGGCCCCCATGTCGCTGTATGT

- -TGAACGAATAAAAC

GTTARACCTGAGGCTTGATGGT:

TCT

GCCTTGGTCTTCCT

TTT T

TAAAAATTGTGGCTTTGTGGGT
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