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Abstract P34 has long been known as one of major

allergenic proteins in soybean. Recently, two low-P34

soybean accessions, PI603570A and PI567476, were

identified. In order to understand the molecular mechanism

of a significant reduction of P34 protein level in PI567476,

we performed comparative analysis of the P34 cDNAs and

genomic sequences from low-P34 and normal soybean

accessions. While no sequence variation was detected in

P34 coding regions of the soybean accessions tested, the

P34 gene from PI567476 contains ‘ATGT’ 4-bp insertion

in front of the start codon. We also found the length

polymorphism of ‘TA’ repeats in the P34 promoter regions

among accessions. Northern and western blot analysis

revealed that, even though mRNA levels of P34 are similar

in low-P34 and normal soybean accessions, lower accu-

mulation of P34 protein is only detected in the low-P34

accession, suggesting that the genetic polymorphisms in

P34 promoters have a more significant effect on translation

efficiency than transcription of the P34 gene. Transient

expression analysis showed that the P34 promoter of

PI567476 has significantly reduced activity compared to

that of normal accession, cv. Clark. In addition, the chi-

meric promoter generated by introducing the 4-bp insertion

in front of the start codon of the P34 gene from normal

Clark accession showed markedly reduced activity. The

results suggest that lower accumulation of P34 protein in

low-P34 accession is largely due to the reduced translation

efficiency caused by the 4-bp insertion in the P34 pro-

moter, thus providing direct evidence for the molecular

mechanism to explain the regulation of P34 gene expres-

sion in various soybean accessions.
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Introduction

Soybean is a major source of edible oil and protein for human

and animal nutrients. However, allergenic proteins that cause

allergies to sensitive individuals limit its extensive use in the

food industry. Recently, many soybean allergenic proteins

have been identified and studied. In total, 38 soybean pro-

teins have been reported as allergens in the Allergen Online

database (http://www.allergenonline.org). These soybean

allergens fall into five groups: the seed storage proteins Gly

m 6 (glycinin G1, G2, G3, G4, and G5), Gly m 5 (b-con-

glycinin), Gly m TI (Kunitz trypsin inhibitor), Gly m Bd 30K

(P34), and Gly m Bd 28K (Houston et al. 2011; L’Hocine and

Boye 2007). These groups have conserved structural features

related to biological activity.
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Gly m Bd 30K is a relatively low-level seed protein,

occupying \1 % of the total seed protein, but is consis-

tently present in most soybean accessions evaluated

(Joseph et al. 2006; Xu et al. 2007). Gly m Bd 30K is

regarded as a major soybean allergen because more than

65 % of soy-sensitive patients react to this protein by IgE-

biding studies (Helm et al. 2000; Ogawa et al. 1991). Gly

m Bd 30K was characterized and identified as the soybean

seed 34-kDa vacuolar protein, P34, which is initially syn-

thesized as a larger precursor protein and is posttransla-

tionally processed in seed (Kalinski et al. 1990, 1992).

Sequence comparison and alignment indicate that P34 is a

thiol proteinase of the papain family (Kalinski et al. 1990).

In view of food safety and the wide use of soybean in

the food industry, identification of soybean accessions

lacking soy allergens is very important. Recently, only two

P34-low accessions, PI603570A and PI567476, had been

identified through extensive screening by using about

16,000 soybean accessions from the USDA germplasm

collections (Joseph et al. 2006). Previously, the compara-

tive analysis of P34 cDNAs from low-P34 accessions and

wild-type accession (cv. Century) showed that six nucleo-

tide changes resulting in four amino acid alterations were

found in P34 cDNAs from low-P34 accessions, suggesting

that the significant reduction of P34 protein in low-P34

accessions might result from producing unstable P34 pro-

tein by four amino acid changes. In addition, Bilyeu et al.

(2009) has reported that the P34 gene from low-P34

accession contains a ‘ATGT’ 4-bp insertion in front of the

start codon compared to that of cv. Williams 82, suggesting

that the reduced level of the P34 protein in low-P34

accessions may be due to inefficient translation initiation.

However, so far, there is no direct evidence to explain

molecularly whether the significant reduction of the P34

protein level in P34-low soybean accessions is caused by

four amino acid substitutions or the 4-bp insertion.

In the present study, we describe that P34 promoters of

low-P34 accessions contain two polymorphisms compared

to normal soybean accessions, different numbers of TA

repeats, and a 4-bp insertion in its promoter region, and

furthermore, we provide molecular evidence that the 4-bp

insertion is functionally distinguishable between low-P34

and normal accessions. Although mRNA expression level

was similar to other soybean accessions tested, the signif-

icant reduction of the P34 protein was detected in P34-low

accessions (PI567476). The reported gene analysis also

showed the same result as the protein expression analysis.

Especially, transient expression assay with chimeric P34

promoter shows that the 4-bp insertion is the major factor

inhibiting P34 protein expression. Taken together, the

results suggest that, although two polymorphisms have

little effect on transcriptional regulation of the P34 gene,

regulation of the translation efficiency of the P34 gene is

mainly mediated by the 4-bp insertion polymorphism, but

also by the number of TA repeats in soybean accessions.

Materials and methods

Plant materials

The soybean accessions, PI567476, Clark, Jinpum2 (yellow

soybean), and Gaechuk1 (black soybean) were used in this

study. Soybean plants were grown under natural light

condition in a greenhouse. Mature seeds were harvested,

ground in liquid nitrogen, and stored at -80 �C until used.

P34 cDNA cloning and northern blotting

Total RNA was isolated from mature soybean seeds by

using Trizol reagent (Invitrogen). RNA samples were

treated with DNase I at 37 �C for 30 min. cDNA synthesis

was performed using the SuperScript II Reverse Trans-

criptase (Invitrogen) according to the manufacturer’s

instructions. P34 cDNAs from various soybean accessions

were amplified with gene-specific primers: forward primer:

50-ATG GGT TTC CTT GTG TTG CTT C-30, and reverse

primer: 50-TCA AAG AGG AGA GTG ATC AAC TCT

TCG-30. PCR products were subcloned into pBluescriptII

SK vector and sequenced.

For northern blot analysis, 15 lm of the total RNA

extracted from seeds under various developmental stages

was subjected to electrophoresis through a 1.5 % (w/v)

formaldehyde agarose gel, transferred onto a nylon mem-

brane (Hybond-N?; Amersham), and hybridized with a
32P-labeled full-length P34 cDNA probe. Hybridization

was carried out at 65 �C for 18 h in Church buffer (1 %

BSA, 1 mM EDTA, 0.5 M NaHPO4 pH 7.2, 7 % SDS).

The membrane was finally washed in 0.19 SSC and 0.1 %

SDS at 50 �C, and exposed to an X-ray film (Kodak).

Isolation of genomic DNA and PCR

Genomic DNA was extracted from soybean leaves as

previously described (Murray and Thompson 1980). PCR

reaction was carried out in 50 ll of reaction volume with

100 ng of genomic DNA as a template and specific primer

sets, which were designed according to the P34 genomic

sequence previously reported (GenBank accession number,

AB013289): GFI forward: 50-CTG GTC ATA AAG TGG

GAG TAT GTG G-30, and GFI reverse: 50-TAC ATG CCT

CAT GAC ACC TAA GCA C-30; GFII forward: 50-TTC

TTC ACT AAG TGT GCT TAG GTG T-30, and GFII

reverse: 50-CTC CTT TAA TGC AAT CTT CTC AAG

G-30; GFIII forward: 50-TGA GAA GAT TGC ATT AAA

GGA GGT C-30, and GFIII reverse: 50-AAT GAT GAA
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TCG TTG ATA AGC AGC G-30; GFIV forward: 50-TCT

AGC AGT CTA GCT TAT GAG GCT C-30, and GFIV

reverse: 50-TGG AAC TAG AAG AGA GAC CTA AGA

G-30; GFV forward: 50-ATG GGT TTC CTT GTG TTG

CTT C-30, and GFV reverse: 50-TGC GAC ACA TCC TTG

GGA GCT TGC-30; GFVI forward: 50-AAG TTT GCT

GAC ATC ACT CCT CAA G-30, and GFVI reverse: 50-
TGA CAT TAT TAG AGT TTC ATA TCC G-30; GFVII

forward: 50-CAG AGC TAA AGA GGG TAG ATG CAA

AGC-30, and GFVII reverse: 50-TCA AAG AGG AGA

GTG ATC AAC TCT TCG-30. PCR products were sub-

cloned into pBluescriptII SK vector and sequenced. The

TA repeat region was amplified with gene-specific primers:

forward primer: 50-TAA AGG TGT AAC GTA TTT GTC

AGG G-30, and reverse primer: 50-TGA TGA ACT AAA

TAA ACC AAG TTA GTT CTG-30. PCR products were

resolved by 2.5 % agarose gel electrophoresis.

Expression of recombinant P34 protein in E. coli,

production of polyclonal antibody, and western blot

analysis

The 743 bp of P34 cDNA (nucleotide positions from 397

to 1,140 for Clark accession) corresponding to mature P34

protein (Joseph et al. 2006) was amplified by PCR with

forward and reverse primers containing EcoRI and SmaI

restriction sites, respectively: forward primer: 50-AC GAA

TTC GAC CAT CCA CCT GCA TCA TGG-30, and

reverse primer: 50-CT CCC GGG TCA AAG AGG AGA

GTG ATC AAC TCT-30. The PCR products were sub-

cloned into pBluescriptII SK vector and confirmed by

sequencing. The resulting clones were digested with

EcoRI/SmaI or EcoRI/NotI and subcloned into same sites

of pGEX-5X-1 or pET-28a vector, respectively. Expression

of recombinant P34 protein in E. coli, production of

polyclonal antibody, and western blot analysis were per-

formed by described previously (Koo et al. 2011).

Transient expression assay using Arabidopsis protoplast

To analyze the promoter activity, we amplified 1,720 bp of

promoter region of the P34 gene containing TA repeat

region and the start codon from Clark (nucleotide positions

from -1,716 to 4 for Clark accession) and the corre-

sponding regions from PI567476, respectively, by using

specific primer sets: forward primer containing KpnI site

for both Clark and PI567476 accessions: 50-cgg tac cTA

AAG GTG TAA CGT ATT TGT CAG GG-30, and reverse

primer containing BglII site for Clark accession: 50-cag atc

taC CAT AAC TTG GTG GAA GAA TTT TAT G-30, and

reverse primer for PI567476 accession: 50-cag atc taC CAT

ACA TAA CTT GGT GGA AGA ATT TTA TG-30. To

generate chimeric promoter containing the ATGT 4-bp

insertion in front of the start codon of the P34 promoter of

Clark accession, we performed PCR using genomic DNA

isolated from the Clark accession as a template with spe-

cific primers: forward primer: 50-cgg tac cTA AAG GTG

TAA CGT ATT TGT CAG GG-30, and reverse primer: 50-
cag atc taC CAT ACA TAA CTT GGT GGA AGA ATT

TTA TG-30. The PCR products were subcloned into the

pBluescriptII SK vector and confirmed by sequencing.

The resulting clones were digested with KpnI and BglII and

the fragments were subcloned into the same sites of the

pCAMBIA1301 vector, respectively.

Transient expression assay using Arabidopsis protoplast

was performed as previously described (Choi et al. 2005).

A 35S:LUC (luciferase cDNA) construct was used as an

internal control for normalizing the variations in transfec-

tion efficiency.

Results and discussion

Cloning of P34 cDNAs from soybean accessions

Previously, two low-P34 soybean accessions (PI603570A

and PI567476) have been identified from the screening of

soybean germplasm. P34 cDNAs of the two low-P34

accessions have six nucleotide substitutions, which are pre-

dicted to cause four amino acid changes, compared to the

previously reported P34 cDNA sequence from cv. Century

(Joseph et al. 2006). Based on these sequence variations, it

was suggested that alteration of amino acids may affect the

stability of the P34 protein, resulting in less accumulation of

this protein in seeds of those soybean accessions. In order to

investigate the effect of amino acid alterations on P34 sta-

bility at the molecular level, we cloned P34 cDNAs from

both low-P34 (PI567476) and normal (cv. Clark) soybean

accessions. Double-stranded cDNAs were synthesized using

total RNAs extracted from maturing seeds where the P34

gene is exclusively expressed (Kalinski et al. 1992). The

1,140 bp of P34 cDNAs corresponding to the entire open

reading frame were amplified from PI567476 and Clark

soybean accessions, by RT-PCR using gene-specific prim-

ers, and the nucleotide sequences were determined (Fig. S1).

As reported, P34 cDNA from PI567476 (GenBank accession

number, HQ153031) has six nucleotide substitutions com-

pared to the previously reported P34 cDNA sequence from

cv. Century (GenBank accession number, J05560), and it is

identical to that (GenBank accession number, DQ324851) of

another low-P34 accession (PI603570A). But, interestingly,

the P34 cDNA sequence from the Clark accession (GenBank

accession number, HQ153032) is identical not to that from

Century but to those from low-P34 accessions (Fig. 1;

Fig. S1). We performed two more rounds of independent

Plant Biotechnol Rep (2013) 7:331–338 333

123



RT-PCR and sequencing with the same results (data not

shown). To confirm these contradictory results, we deter-

mined P34 cDNA sequences from another Korean soybean

accession, Jinpum2 (yellow soybean; GenBank accession

number, HQ153033) and Gaechuk1 (black soybean; Gen-

Bank accession number, HQ153034) and obtained the same

results as observed in Clark (Fig. 1; Fig. S1). The results

reveal that there is no sequence variation in P34 coding

Fig. 1 Schematic representation of structural features of P34 cDNAs

identified from various soybean accessions. The only six variable

nucleotides (highlighted in yellow) and accompanying codons are

indicated. The Century soybean accession has six nucleotide substi-

tutions compared to other accessions analyzed, including PI603570A,

PI567476, Clark, Jinpum2, and Gaechuk1. The nucleotide sequences

and positions of the six variable nucleotides are indicated between

two types of cDNAs. Four nucleotide changes (T215C, C474G,

G590C, and C606G) resulted in amino acid alterations (L72S, S158R,

C197S, and H202Q, respectively), but two substitutions (G642C and

C822A) resulted in silent mutations at amino acid positions 214 and

274, respectively. Scale bar 100 bp (color figure online)

Fig. 2 Genomic organization of the P34 gene for low-P34 accession,

PI567476, and normal soybean accessions, Clark, Jinpum2, and

Gaechuk1. a Schematic representation of genomic structure of P34

gene. Exons are represented as boxes and introns and promoter region

are represented as lines. Two polymorphisms, TA repeat and 4-bp

insertion, are indicated. To determine the nucleotide sequences of the

P34 gene, 6,447 bp of the P34 genomic region containing both

4,631 bp of promoter region and 1,816 bp of the entire coding region

were divided into seven parts (genomic fragment I–VII, designated

GFI–GFVII, respectively), and each fragment was amplified by PCR

with specific primer sets. The lengths and nucleotide positions of each

genomic fragment, which correspond to the P34 gene of the Clark

accession, are indicated in parentheses. Scale bar 500 bp. b Compar-

ison of nucleotide sequences corresponding to TA repeat regions of

the P34 gene from PI567476, Clark, Jinpum2, Gaechuk1, and the

previously reported AB013289. The nucleotide positions correspond-

ing to the P34 gene from the Clark accession are indicated in

parentheses. The numbers of TA repeat, designated (TA)n, are on the

right of the sequences. c The polymorphism at the start codon of the

P34 gene. The ATGT 4-bp insertion in the P34 gene from PI567476

is indicated by italics. The start codons are highlighted by bold and

the amino acid sequences for first three codons are indicated above

the corresponding nucleotide sequences
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regions between the low-P34 accessions and the normal

accessions analyzed, indicating that nucleotide polymor-

phisms in P34 coding sequence is not the major cause

determining the stability of the P34 protein, and the six

nucleotide substitutions previously reported may be typical

of Century accession.

Identification of P34 genomic clones

To confirm the result from the cDNA sequence analysis,

we determined the nucleotide sequences of P34 genomic

clones from soybean accessions, including PI567476,

Clark, Jinpum2, and Gaechuk1. Based on the sequence of

the previously reported P34 genomic clone (GenBank

accession number, AB013289), 6,447 bp of P34 genomic

region containing both 4,631 bp of promoter region and

1,816 bp of the entire coding region, which consisted of

four exons separated by three introns, was divided into

seven parts (genomic fragments I–VII, designated GFI–

GFVII, respectively), and each fragment was amplified by

PCR with specific primer sets (Fig. 2a) (data not shown for

genomic PCR). Then, we determined the nucleotide

sequences of P34 genomic clones amplified from

PI567476, Clark, Jinpum2, and Gaechuk1 accessions.

Analysis of their genomic sequences in comparison with

that of the previously reported P34 gene (AB013289)

indicated that there is no sequence variation in 1,816 bp of

the entire coding regions among the soybean accessions

analyzed, confirming the results from the P34 cDNA

sequence analysis (Fig. S2).

In contrast, two polymorphisms were identified within

4,631 bp of upstream regions from the start codon among

the accessions. The first polymorphism was observed in the

number of the dinucleotide TA repeat: P34 genes both

previously identified (AB013289) and identified from

Clark have 36 TA repeats, and P34 genes from PI567476,

Jinpum2, and Gaechuk1 accessions contain 29, 25, and 26

TA repeats in their promoter regions, respectively (Fig. 2b;

Fig. S2). It has been demonstrated that alternating purine–

pyrimidine dinucleotide repeats such as TA repeats may

affect the formation of alternative DNA including Z-DNA

(Nordheim and Rich 1983; Wells 1988). and. moreover.

TA repeats in the promoter region may be implicated in the

regulation of gene expression (Liu et al. 2001; Tremblay

et al. 2003). It has also been suggested that the length

polymorphism in TA repeats, which is most likely caused

by slipped-strand mispairing during DNA replication, is

responsible for generating intra- and inter-species vari-

ability (Madsen et al. 1993; Pausova et al. 1995).

A recent report indicated that low-P34 alleles, PI567476

and PI603570A, contain the ATGT 4-bp insertion in front of

the start codon of the P34 gene compared to the normal P34

allele, cv. Williams 82, and that this insertion may cause less

accumulation of the P34 protein in low-P34 alleles by

inhibiting its efficient translation (Bilyeu et al. 2009).

Consistently, we also observed this 4-bp insertion only in the

low-P34 allele, PI567476, but not in other accessions we

analyzed (Fig. 2c; Fig. S2). Taken together, the results

indicate that the reduced level of the P34 protein in the

low-P34 accession is mainly affecting the genetic poly-

morphisms found in the P34 promoter region rather than the

protein instability caused by amino acid substitution.

Fig. 3 Expression of P34 gene in the seeds of various soybean

accessions. a Northern blot analysis of the expression levels of P34

gene in soybean accessions. Fifteen micrograms of total RNA

extracted from dry seeds of PI567476 and Clark were used for

northern blot analysis. b Western blot analysis of P34 protein level in

dry seeds of PI567476 and Clark. Three micrograms of crude seed

protein was used for western blot analysis
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Comparison of P34 expression between low-P34

and normal soybean accessions

Since it has been known that the TA repeat sequence in the

promoter region may have either a positive or a negative

effect on the downstream gene expression (Liu et al. 2001;

Nordheim and Rich 1983; Tremblay et al. 2003; Wells

1988) and it has also been proposed that the less accu-

mulation of the P34 protein in low-P34 alleles may result

from the 4-bp insertion at the start codon, we examined the

effects of these two polymorphisms on P34 gene expres-

sion by analyzing both mRNA and protein levels of P34 in

the seeds of low-P34 (PI567476), and Clark as a repre-

sentative of normal accessions. First, we analyzed the P34

mRNA level in the seeds of both accessions by northern

blotting. As shown in Fig. 3a, the P34 mRNA level in the

low-P34 accession was slightly lower than that in the

normal accession at the different seed developing stages.

This indicates that two different polymorphisms, TA repeat

and 4-bp insertion, have a weak effect on the transcrip-

tional level of P34. Next, we also examined the P34 protein

level in both low-P34 and normal accessions. In contrast to

the transcript level, the P34 protein level was greatly

reduced in the low-P34 accession compared to the P34

normal accession (Fig. 3b). These results suggest that the

two polymorphisms showing in PI567476 exhibit a more

significant effect on the translation than on the transcription

of the P34 gene.

Different P34 promoter activity between low-P34

and normal accessions

Polymorphisms within the promoter could determine gene

expression levels (Bonner et al. 2012; Li et al. 2012; Ren

et al. 2009). In order to further investigate the effects of the

TA repeat region and the 4-bp insertion in the regulation of

P34 expression, we cloned about 1.7 kb promoter regions

from PI567476 and Clark accessions and fused these

fragments to the GUS reporter gene to generate

ProP34::GUS constructs (Fig. 4a). Each construct was

introduced into Arabidopsis protoplast for transient

expression assay. As shown in Fig. 4b, the results showed

that P34 promoter activity of the low-P34 allele, PI567476,

was very low compared to that of the normal accession,

Clark. These different P34 promoter activities between

low-P34 and normal accession are consistent with the

Fig. 4 Comparison of relative

P34 promoter activity of low-

P34 and normal soybean

accessions. a Schematic

representation of

Promoter::GUS fusion

constructs used for the transient

expression assays in

Arabidopsis protoplasts.

b Fluorometric GUS activity

assays in Arabidopsis

protoplasts transiently

expressing the Promoter::GUS

fusion constructs presented in

(a), with the CaMV35S

promoter-luciferase vector,

pCAMBIA1381. GUS activity

was calculated relative to LUC

activity. Values are mean ± SD

from three independent

biological repeats
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different protein expression levels shown in Fig. 3. To

dissect the effects of TA-repeats and 4-bp insertion on P34

expression and also to determine whether 4-bp insertion

can effect on translation efficiency of P34 gene expression

proposed previously (Bilyeu et al. 2009), we generated a

chimeric P34 promoter by adding the ATGT 4-bp into the

30-end of the P34 promoter Clark accession (Fig. 4a). The

addition of ATGT 4-bp was sufficient to suppress the Clark

P34 promoter activity to a similar level as the PI567476

P34 promoter activity. This result indicated that the 4-bp

insertion plays a major role in the regulation of the P34

gene expression, especially by affecting the translation

efficiency of the P34 gene.

In summary, we conducted comparative analyses of

genetic variation in cDNA and genomic sequences, mRNA

and protein levels, and promoter activity of P34 genes

identified from low- and normal-P34 soybean accessions to

identify the natural allelic variation that contributes to

reduced P34 expression in low-P34 accessions compared to

normal soybean accessions. From the comparative analy-

ses, we found no sequence variation in the P34 coding

regions of the soybean accessions analyzed, but there were

two polymorphisms in the P34 promoter regions, such as

length variation of ‘TA’ repeats among soybean accessions

and ATGT 4-bp insertion in front of the start codon of the

P34 gene from the low-P34 accession. The results indicate

that the reduced level of the P34 protein in the low-P34

accession is not attributable to the protein instability caused

by amino acid substitution, but to the genetic polymor-

phisms found in the P34 promoter region. Of the two

polymorphisms found in the promoter, the ATGT 4-bp

insertion in front of the start codon was significantly

associated with the reduced accumulation of P34 protein in

the seeds of the low-P34 soybean accession, suggesting

that the 4-bp insertion could be the major determinant

controlling P34 expression. This study cannot only help in

understanding the regulatory mechanism of P34 expression

in various soybean accessions but can also provide valu-

able information for developing molecular markers for

breeding low-P34 elite soybean cultivars.
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Identification of Molecular Mechanism Controlling P34 Gene Expression in

Soybean

Century ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATA 60
PI603579 ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATA
PI567476 ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATA
Clark ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATA
Jinpum2 ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATA
Gaechuk1 ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATA

M  G  F  L  V  L  L  L  F  S  L  L  G  L  S  S  S  S  S  I (20)

Century    TCAACTCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTG 120
PI603579   TCAACTCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTG
PI567476   TCAACTCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTG
Clark      TCAACTCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTG
Jinpum2    TCAACTCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTG
Gaechuk1   TCAACTCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTG

S  T  H  R  S  I  L  D  L  D  L  T  K  F  T  T  Q  K  Q  V (40)

Century    TCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTACCATAACCACGAAGAA 180
PI603579   TCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTACCATAACCACGAAGAA
PI567476   TCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTACCATAACCACGAAGAA
Clark      TCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTACCATAACCACGAAGAA
Jinpum2    TCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTACCATAACCACGAAGAA
Gaechuk1   TCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTACCATAACCACGAAGAA

S  S  L  F  Q  L  W  K  S  E  H  G  R  V  Y  H  N  H  E  E (60)

S
Century GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTCGAACTATATCAGGGACATGAATGCA 240
PI603579   GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCA
PI567476   GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCA
Clark      GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCA
Jinpum2    GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCA
Gaechuk1   GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCA

E  A  K  R  L  E  I  F  K  N  N L N  Y  I  R  D  M  N  A (80)

Century    AACAGAAAATCACCCCATTCTCATCGTTTAGGATTGAACAAGTTTGCTGACATCACTCCT 300
PI603579   AACAGAAAATCACCCCATTCTCATCGTTTAGGATTGAACAAGTTTGCTGACATCACTCCT
PI567476   AACAGAAAATCACCCCATTCTCATCGTTTAGGATTGAACAAGTTTGCTGACATCACTCCT
Clark      AACAGAAAATCACCCCATTCTCATCGTTTAGGATTGAACAAGTTTGCTGACATCACTCCT
Jinpum2    AACAGAAAATCACCCCATTCTCATCGTTTAGGATTGAACAAGTTTGCTGACATCACTCCT
Gaechuk1   AACAGAAAATCACCCCATTCTCATCGTTTAGGATTGAACAAGTTTGCTGACATCACTCCT

N  R  K  S  P  H  S  H  R  L  G  L  N  K  F  A  D  I  T  P (100)

Century    CAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATG 360
PI603579   CAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATG
PI567476   CAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATG
Clark      CAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATG
Jinpum2    CAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATG
Gaechuk1   CAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATG

Q  E  F  S  K  K  Y  L  Q  A  P  K  D  V  S  Q  Q  I  K  M (120)



Century    GCCAACAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGAT 420
PI603579   GCCAACAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGAT
PI567476   GCCAACAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGAT
Clark      GCCAACAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGAT
Jinpum2    GCCAACAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGAT
Gaechuk1   GCCAACAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGAT

A  N  K  K  M  K  K  E  Q  Y  S  C  D  H  P  P  A  S  W  D (140)

R
Century    TGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGCTGTGGAAGGGGTTGG 480
PI603579   TGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGCTGTGGAAGCGGTTGG
PI567476   TGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGCTGTGGAAGCGGTTGG
Clark      TGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGCTGTGGAAGCGGTTGG
Jinpum2    TGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGCTGTGGAAGCGGTTGG
Gaechuk1   TGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGCTGTGGAAGCGGTTGG

W  R  K  K  G  V  I  T  Q  V  K  Y  Q  G  G  C  G S G  W (160)

Century    GCGTTTTCTGCCACGGGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGTT 540
PI603579   GCGTTTTCTGCCACGGGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGTT
PI567476   GCGTTTTCTGCCACGGGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGTT
Clark      GCGTTTTCTGCCACGGGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGTT
Jinpum2    GCGTTTTCTGCCACGGGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGTT
Gaechuk1   GCGTTTTCTGCCACGGGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGTT

A  F  S  A  T  G  A  I  E  A  A  H  A  I  A  T  G  D  L  V (180)

S
Century    AGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTCTTACAATGGA 600
PI603579   AGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGA
PI567476   AGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGA
Clark      AGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGA
Jinpum2    AGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGA
Gaechuk1   AGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGA

S  L  S  E  Q  E  L  V  D  C  V  E  E  S  E  G C Y  N  G (200)

Q
Century    TGGCAGTATCAATCGTTCGAATGGGTTTTAGAACATGGTGGCATTGCCACTGATGATGAT 660
PI603579   TGGCACTATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGAT
PI567476   TGGCACTATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGAT
Clark      TGGCACTATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGAT
Jinpum2    TGGCACTATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGAT
Gaechuk1   TGGCACTATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGAT

W H Y  Q  S  F  E  W  V  L  E  H  G  G  I  A  T  D  D  D (220)

Century    TATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGATACAAGACAAGGTTACA 720
PI603579   TATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGATACAAGACAAGGTTACA
PI567476   TATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGATACAAGACAAGGTTACA
Clark      TATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGATACAAGACAAGGTTACA
Jinpum2    TATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGATACAAGACAAGGTTACA
Gaechuk1   TATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGATACAAGACAAGGTTACA

Y  P  Y  R  A  K  E  G  R  C  K  A  N  K  I  Q  D  K  V  T (240)

Century    ATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAA 780
PI603579   ATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAA
PI567476   ATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAA
Clark      ATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAA
Jinpum2    ATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAA
Gaechuk1   ATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAA

I  D  G  Y  E  T  L  I  M  S  D  E  S  T  E  S  E  T  E  Q (260)

Century    GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCAATTGATGCAAAAGATTTT 840
PI603579   GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTT
PI567476 GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTT
Clark      GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTT
Jinpum2    GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTT
Gaechuk1   GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTT

A  F  L  S  A  I  L  E  Q  P  I  S  V  S  I  D  A  K  D  F (280)

Century    CATTTATACACCGGGGGAATTTATGATGGAGAAAACTGTACAAGTCCGTATGGGATTAAT 900
PI603579   CATTTATACACCGGGGGAATTTATGATGGAGAAAACTGTACAAGTCCGTATGGGATTAAT
PI567476   CATTTATACACCGGGGGAATTTATGATGGAGAAAACTGTACAAGTCCGTATGGGATTAAT
Clark      CATTTATACACCGGGGGAATTTATGATGGAGAAAACTGTACAAGTCCGTATGGGATTAAT
Jinpum2    CATTTATACACCGGGGGAATTTATGATGGAGAAAACTGTACAAGTCCGTATGGGATTAAT
Gaechuk1   CATTTATACACCGGGGGAATTTATGATGGAGAAAACTGTACAAGTCCGTATGGGATTAAT

H  L  Y  T  G  G  I  Y  D  G  E  N  C  T  S  P  Y  G  I  N (300)

Century    CACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAA 960
PI603579   CACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAA



PI567476   CACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAA
Clark      CACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAA
Jinpum2    CACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAA
Gaechuk1   CACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAA

H  F  V  L  L  V  G  Y  G  S  A  D  G  V  D  Y  W  I  A  K (320)

Century    AATTCATGGGGAGAAGATTGGGGAGAAGATGGTTACATTTGGATCCAAAGAAACACGGGT 1020
PI603579   AATTCATGGGGAGAAGATTGGGGAGAAGATGGTTACATTTGGATCCAAAGAAACACGGGT
PI567476   AATTCATGGGGAGAAGATTGGGGAGAAGATGGTTACATTTGGATCCAAAGAAACACGGGT
Clark      AATTCATGGGGAGAAGATTGGGGAGAAGATGGTTACATTTGGATCCAAAGAAACACGGGT
Jinpum2    AATTCATGGGGAGAAGATTGGGGAGAAGATGGTTACATTTGGATCCAAAGAAACACGGGT
Gaechuk1   AATTCATGGGGAGAAGATTGGGGAGAAGATGGTTACATTTGGATCCAAAGAAACACGGGT

N  S  W  G  E  D  W  G  E  D  G  Y  I  W  I  Q  R  N  T  G (340)

Century    AATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCA 1080
PI603579   AATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCA
PI567476   AATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCA
Clark      AATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCA
Jinpum2    AATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCA
Gaechuk1   AATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCA

N  L  L  G  V  C  G  M  N  Y  F  A  S  Y  P  T  K  E  E  S (360)

Century    GAAACACTGGTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA 1140
PI603579   GAAACACTGGTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA
PI567476   GAAACACTGGTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA
Clark      GAAACACTGGTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA
Jinpum2    GAAACACTGGTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA
Gaechuk1   GAAACACTGGTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA

E  T  L  V  S  A  R  V  K  G  H  R  R  V  D  H  S  P  L * (379)

Supplemental Fig. 1. Comparison of P34 cDNA sequences identified from

various soybean accessions. P34 cDNA sequences determined from PI567476,

Clark, Jinpum2 and Gaechuk1 were compared with those of previously reported P34

cDNA from a low-P34 accession (PI603570A, GenBank accession number;

DQ324851) and a control accession (Century, GenBank accession number; J05560)

by using Clustal W software. The variable nucleotide sequences are highlighted by

shading and their accompanying codons are underlined. Four altered amino acids in

Century accession by nucleotide substitutions are indicated above the corresponding

codons. The numbers of nucleotides and deduced amino acids are on the right. Both

start (ATG) and stop codons (TGA, also indicated by asterisk) are indicated by bold.



PI567476   CTGGTCATAAAGTGGGAGTATGTGGGATGAATTTTTTTGCTTCTTGGCCAACCAAAGAGAAATCAGCAACACTCGTGTCTGCTCGTGTTAAAGCTGATCA -4522
AB013289   CTGGTCATAAAGTGGGAGTATGTGGGATGAATTTTTTTGCTTCTTGGCCAACCAAAGAGAAATCAGCAACACTCGTGTCTGCTCGTGTTAAAGCTGATCA -4532
Clark CTGGTCATAAAGTGGGAGTATGTGGGATGAATTTTTTTGCTTCTTGGCCAACCAAAGAGAAATCAGCAACACTCGTGTCTGCTCGTGTTAAAGCTGATCA -4532
Jinpum2 CTGGTCATAAAGTGGGAGTATGTGGGATGAATTTTTTTGCTTCTTGGCCAACCAAAGAGAAATCAGCAACACTCGTGTCTGCTCGTGTTAAAGCTGATCA -4510
Gaechuck1 CTGGTCATAAAGTGGGAGTATGTGGGATGAATTTTTTTGCTTCTTGGCCAACCAAAGAGAAATCAGCAACACTCGTGTCTGCTCGTGTTAAAGCTGATCA -4512

PI567476   AAGAGTGGATTACTCTCCTCTTTGAGCAGTGAAGGTTCAATTATAACGAGTGCTTGTTTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC -4422
AB013289   AAGAGTGGATTACTCTCCTCTTTGAGCAGTGAAGGTTCAATTATAACGAGTGCTTGTTTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC -4432
Clark AAGAGTGGATTACTCTCCTCTTTGAGCAGTGAAGGTTCAATTATAACGAGTGCTTGTTTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC -4432
Jinpum2 AAGAGTGGATTACTCTCCTCTTTGAGCAGTGAAGGTTCAATTATAACGAGTGCTTGTTTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC -4410
Gaechuck1 AAGAGTGGATTACTCTCCTCTTTGAGCAGTGAAGGTTCAATTATAACGAGTGCTTGTTTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC -4412

PI567476   CATGCATGCCCCACGTAGTACTGACGTGAAAGCAAAAATAAAACACACAACTATATTTTCTCAAAAATAATAAAATAGAACACTGCCACTGTTGCATGTG -4322
AB013289   CATGCATGCCCCACGTAGTACTGACGTGAAAGCAAAAATAAAACACACAACTATATTTTCTCAAAAATAATAAAATAGAACACTGCCACTGTTGCATGTG -4332
Clark CATGCATGCCCCACGTAGTACTGACGTGAAAGCAAAAATAAAACACACAACTATATTTTCTCAAAAATAATAAAATAGAACACTGCCACTGTTGCATGTG -4332
Jinpum2 CATGCATGCCCCACGTAGTACTGACGTGAAAGCAAAAATAAAACACACAACTATATTTTCTCAAAAATAATAAAATAGAACACTGCCACTGTTGCATGTG -4310
Gaechuck1 CATGCATGCCCCACGTAGTACTGACGTGAAAGCAAAAATAAAACACACAACTATATTTTCTCAAAAATAATAAAATAGAACACTGCCACTGTTGCATGTG -4312

PI567476   TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCTTCATGCCTTTACCTTGACTATGTGAAAGGAATAATTAATGCCCTGTTTAATTAGTTTT -4222
AB013289   TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCTTCATGCCTTTACCTTGACTATGTGAAAGGAATAATTAATGCCCTGTTTAATTAGTTTT -4232
Clark TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCTTCATGCCTTTACCTTGACTATGTGAAAGGAATAATTAATGCCCTGTTTAATTAGTTTT -4232
Jinpum2 TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCTTCATGCCTTTACCTTGACTATGTGAAAGGAATAATTAATGCCCTGTTTAATTAGTTTT -4210
Gaechuck1 TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCTTCATGCCTTTACCTTGACTATGTGAAAGGAATAATTAATGCCCTGTTTAATTAGTTTT -4212

PI567476 TCCCATTAGCTAGCTAGCTAGCTACCGTCGAAAGGTTGATTTGTTTTTTAAAGACGGCACCCAATAATATGACAAGTACACATAAAAGCTTCAAGAGTCA -4122
AB013289   TCCCATTAGCTAGCTAGCTAGCTACCGTCGAAAGGTTGATTTGTTTTTTAAAGACGGCACCCAATAATATGACAAGTACACATAAAAGCTTCAAGAGTCA -4132
Clark TCCCATTAGCTAGCTAGCTAGCTACCGTCGAAAGGTTGATTTGTTTTTTAAAGACGGCACCCAATAATATGACAAGTACACATAAAAGCTTCAAGAGTCA -4132
Jinpum2 TCCCATTAGCTAGCTAGCTAGCTACCGTCGAAAGGTTGATTTGTTTTTTAAAGACGGCACCCAATAATATGACAAGTACACATAAAAGCTTCAAGAGTCA -4110
Gaechuck1 TCCCATTAGCTAGCTAGCTAGCTACCGTCGAAAGGTTGATTTGTTTTTTAAAGACGGCACCCAATAATATGACAAGTACACATAAAAGCTTCAAGAGTCA -4112

PI567476   AGCTTAGTCCTGAAGGGAGAGATCAAATGACATGTAGCATTAACTCTGATAGAGTAACAGCAAAATCCAAACTCTGAATACATCTTTATCATAATAAAAG -4022
AB013289   AGCTTAGTCCTGAAGGGAGAGATCAAATGACATGTAGCATTAACTCTGATAGAGTAACAGCAAAATCCAAACTCTGAATACATCTTTATCATAATAAAAG -4032
Clark AGCTTAGTCCTGAAGGGAGAGATCAAATGACATGTAGCATTAACTCTGATAGAGTAACAGCAAAATCCAAACTCTGAATACATCTTTATCATAATAAAAG -4032
Jinpum2 AGCTTAGTCCTGAAGGGAGAGATCAAATGACATGTAGCATTAACTCTGATAGAGTAACAGCAAAATCCAAACTCTGAATACATCTTTATCATAATAAAAG -4010
Gaechuck1 AGCTTAGTCCTGAAGGGAGAGATCAAATGACATGTAGCATTAACTCTGATAGAGTAACAGCAAAATCCAAACTCTGAATACATCTTTATCATAATAAAAG -4012

PI567476   TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC -3922
AB013289   TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC -3932
Clark TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC -3932
Jinpum2 TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC -3910
Gaechuck1 TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC -3912

PI567476   TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGTTTTAATTAAGCTAATTACGATTATTTTATTACTTCAAATAGTGCAATCTCTCA -3822
AB013289   TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGTTTTAATTAAGCTAATTACGATTATTTTATTACTTCAAATAGTGCAATCTCTCA -3832
Clark TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGTTTTAATTAAGCTAATTACGATTATTTTATTACTTCAAATAGTGCAATCTCTCA -3832
Jinpum2 TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGTTTTAATTAAGCTAATTACGATTATTTTATTACTTCAAATAGTGCAATCTCTCA -3810
Gaechuck1 TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGTTTTAATTAAGCTAATTACGATTATTTTATTACTTCAAATAGTGCAATCTCTCA -3812

PI567476   TTTCAAACTTCATAACTAACCTAGCATTCTCCCGATCGGAGAATGGCTAGTTGGTTAAATAATGTTAGTGATTTGTTATAAATCTGTTAATGTTTGAGTT -3722
AB013289   TTTCAAACTTCATAACTAACCTAGCATTCTCCCGATCGGAGAATGGCTAGTTGGTTAAATAATGTTAGTGATTTGTTATAAATCTGTTAATGTTTGAGTT -3732
Clark TTTCAAACTTCATAACTAACCTAGCATTCTCCCGATCGGAGAATGGCTAGTTGGTTAAATAATGTTAGTGATTTGTTATAAATCTGTTAATGTTTGAGTT -3732
Jinpum2 TTTCAAACTTCATAACTAACCTAGCATTCTCCCGATCGGAGAATGGCTAGTTGGTTAAATAATGTTAGTGATTTGTTATAAATCTGTTAATGTTTGAGTT -3710
Gaechuck1 TTTCAAACTTCATAACTAACCTAGCATTCTCCCGATCGGAGAATGGCTAGTTGGTTAAATAATGTTAGTGATTTGTTATAAATCTGTTAATGTTTGAGTT -3712

PI567476   TTATTACACTGGATAAAAAATCTAGCATTCTCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG -3622
AB013289   TTATTACACTGGATAAAAAATCTAGCATTCTCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG -3632
Clark TTATTACACTGGATAAAAAATCTAGCATTCTCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG -3632
Jinpum2 TTATTACACTGGATAAAAAATCTAGCATTCTCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG -3610
Gaechuck1 TTATTACACTGGATAAAAAATCTAGCATTCTCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG -3612

PI567476   ACTCAATACACGGCCAGTCAAGATCAGCCTTGGCCGTATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAGTTATG -3522
AB013289   ACTCAATACACGGCCAGTCAAGATCAGCCTTGGCCGTATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAGTTATG -3532
Clark ACTCAATACACGGCCAGTCAAGATCAGCCTTGGCCGTATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAGTTATG -3532
Jinpum2 ACTCAATACACGGCCAGTCAAGATCAGCCTTGGCCGTATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAGTTATG -3510
Gaechuck1 ACTCAATACACGGCCAGTCAAGATCAGCCTTGGCCGTATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAGTTATG -3512

PI567476   AAGGGAAAAACATGGCACACAAAAGGTACTTCTTTTAACTATAAACGATTATGAAGTTTTCATGGAGAATAGTATGTTCGTCTTTTAACTAACCTAGCAT -3422
AB013289   AAGGGAAAAACATGGCACACAAAAGGTACTTCTTTTAACTATAAACGATTATGAAGTTTTCATGGAGAATAGTATGTTCGTCTTTTAACTAACCTAGCAT -3432
Clark AAGGGAAAAACATGGCACACAAAAGGTACTTCTTTTAACTATAAACGATTATGAAGTTTTCATGGAGAATAGTATGTTCGTCTTTTAACTAACCTAGCAT -3432
Jinpum2 AAGGGAAAAACATGGCACACAAAAGGTACTTCTTTTAACTATAAACGATTATGAAGTTTTCATGGAGAATAGTATGTTCGTCTTTTAACTAACCTAGCAT -3410
Gaechuck1 AAGGGAAAAACATGGCACACAAAAGGTACTTCTTTTAACTATAAACGATTATGAAGTTTTCATGGAGAATAGTATGTTCGTCTTTTAACTAACCTAGCAT -3412

PI567476   TCTCCCAATAGGAGAATTAGTTGGTTAAAAAATGTTAATGATTTGTTATAAATCTGTTAATGTTTGAGTTTTATTACTATGGATAAAAAATCTAGCATTC -3322
AB013289   TCTCCCAATAGGAGAATTAGTTGGTTAAAAAATGTTAATGATTTGTTATAAATCTGTTAATGTTTGAGTTTTATTACTATGGATAAAAAATCTAGCATTC -3332
Clark TCTCCCAATAGGAGAATTAGTTGGTTAAAAAATGTTAATGATTTGTTATAAATCTGTTAATGTTTGAGTTTTATTACTATGGATAAAAAATCTAGCATTC -3332
Jinpum2 TCTCCCAATAGGAGAATTAGTTGGTTAAAAAATGTTAATGATTTGTTATAAATCTGTTAATGTTTGAGTTTTATTACTATGGATAAAAAATCTAGCATTC -3310
Gaechuck1 TCTCCCAATAGGAGAATTAGTTGGTTAAAAAATGTTAATGATTTGTTATAAATCTGTTAATGTTTGAGTTTTATTACTATGGATAAAAAATCTAGCATTC -3312

PI567476   TCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCTTAATGACTCAATACACGGCCAGTCAAGGTCAACCT -3222
AB013289   TCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCTTAATGACTCAATACACGGCCAGTCAAGGTCAACCT -3232
Clark TCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCTTAATGACTCAATACACGGCCAGTCAAGGTCAACCT -3232
Jinpum2 TCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCTTAATGACTCAATACACGGCCAGTCAAGGTCAACCT -3210
Gaechuck1 TCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCTTAATGACTCAATACACGGCCAGTCAAGGTCAACCT -3212

PI567476   TGGTCGGATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAATTATGAAGGCAAAAACATGGCACACAAAAGGTACT -3122
AB013289   TGGTCGGATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAATTATGAAGGCAAAAACATGGCACACAAAAGGTACT -3132
Clark TGGTCGGATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAATTATGAAGGCAAAAACATGGCACACAAAAGGTACT -3132
Jinpum2 TGGTCGGATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAATTATGAAGGCAAAAACATGGCACACAAAAGGTACT -3110
Gaechuck1 TGGTCGGATAAACAACCCTCATAACATGACATACAATTATAATGGAAAATTCTCATATAGCACAATTATGAAGGCAAAAACATGGCACACAAAAGGTACT -3112

PI567476   TGTTTTAACTATAAACGATTATGAATTTTTCAGGGAAAATAGCATGTTCGTCTTGATTCTCTTGAAGAACTTTTTAGGTACCTTTTACTAAGTTGGACGT -3022
AB013289   TGTTTTAACTATAAACGATTATGAATTTTTCAGGGAAAATAGCATGTTCGTCTTGATTCTCTTGAAGAACTTTTTAGGTACCTTTTACTAAGTTGGACGT -3032
Clark TGTTTTAACTATAAACGATTATGAATTTTTCAGGGAAAATAGCATGTTCGTCTTGATTCTCTTGAAGAACTTTTTAGGTACCTTTTACTAAGTTGGACGT -3032



Jinpum2 TGTTTTAACTATAAACGATTATGAATTTTTCAGGGAAAATAGCATGTTCGTCTTGATTCTCTTGAAGAACTTTTTAGGTACCTTTTACTAAGTTGGACGT -3010
Gaechuck1 TGTTTTAACTATAAACGATTATGAATTTTTCAGGGAAAATAGCATGTTCGTCTTGATTCTCTTGAAGAACTTTTTAGGTACCTTTTACTAAGTTGGACGT -3012

PI567476   GATTTTGTCTATGTTCAGGAGAAAATAAAGGATAAAATGTCTTTTGTGGACATGATTTTGATTGTGATTTCATGTTAAGGGAGTAAGGATGATGTAGTTT -2922
AB013289   GATTTTGTCTATGTTCAGGAGAAAATAAAGGATAAAATGTCTTTTGTGGACATGATTTTGATTGTGATTTCATGTTAAGGGAGTAAGGATGATGTAGTTT -2932
Clark GATTTTGTCTATGTTCAGGAGAAAATAAAGGATAAAATGTCTTTTGTGGACATGATTTTGATTGTGATTTCATGTTAAGGGAGTAAGGATGATGTAGTTT -2932
Jinpum2 GATTTTGTCTATGTTCAGGAGAAAATAAAGGATAAAATGTCTTTTGTGGACATGATTTTGATTGTGATTTCATGTTAAGGGAGTAAGGATGATGTAGTTT -2910
Gaechuck1 GATTTTGTCTATGTTCAGGAGAAAATAAAGGATAAAATGTCTTTTGTGGACATGATTTTGATTGTGATTTCATGTTAAGGGAGTAAGGATGATGTAGTTT -2912

PI567476   TATGTAGAGTTTGTAGGTCTTGGATCTTTTTCATTAATGAAGTCATTTGCTTCTTGAAGATCAATGACAACAAAATGAAGAAGTAAGAAAGGTGATTGGA -2822
AB013289   TATGTAGAGTTTGTAGGTCTTGGATCTTTTTCATTAATGAAGTCATTTGCTTCTTGAAGATCAATGACAACAAAATGAAGAAGTAAGAAAGGTGATTGGA -2832
Clark TATGTAGAGTTTGTAGGTCTTGGATCTTTTTCATTAATGAAGTCATTTGCTTCTTGAAGATCAATGACAACAAAATGAAGAAGTAAGAAAGGTGATTGGA -2832
Jinpum2 TATGTAGAGTTTGTAGGTCTTGGATCTTTTTCATTAATGAAGTCATTTGCTTCTTGAAGATCAATGACAACAAAATGAAGAAGTAAGAAAGGTGATTGGA -2810
Gaechuck1 TATGTAGAGTTTGTAGGTCTTGGATCTTTTTCATTAATGAAGTCATTTGCTTCTTGAAGATCAATGACAACAAAATGAAGAAGTAAGAAAGGTGATTGGA -2812

PI567476   GACCTCATTTTTAAGAAAAAATGAGTCAAGAATAAGCTTACCACCATAGGAAGTCATGAATAAGAGCTTGAAAGTAAGAGAAGATGAGTGGAGGGAGAGG -2722
AB013289   GACCTCATTTTTAAGAAAAAATGAGTCAAGAATAAGCTTACCACCATAGGAAGTCATGAATAAGAGCTTGAAAGTAAGAGAAGATGAGTGGAGGGAGAGG -2732
Clark GACCTCATTTTTAAGAAAAAATGAGTCAAGAATAAGCTTACCACCATAGGAAGTCATGAATAAGAGCTTGAAAGTAAGAGAAGATGAGTGGAGGGAGAGG -2732
Jinpum2 GACCTCATTTTTAAGAAAAAATGAGTCAAGAATAAGCTTACCACCATAGGAAGTCATGAATAAGAGCTTGAAAGTAAGAGAAGATGAGTGGAGGGAGAGG -2710
Gaechuck1 GACCTCATTTTTAAGAAAAAATGAGTCAAGAATAAGCTTACCACCATAGGAAGTCATGAATAAGAGCTTGAAAGTAAGAGAAGATGAGTGGAGGGAGAGG -2712

PI567476   GAGAGAGATGACACAAAATTTATGCCTCAAATAAGGTCTGAACATTGAAGTCTAATTTCTTAAATGATCAAAATTGAAAAAATACACACACAAGACCTCT -2622
AB013289   GAGAGAGATGACACAAAATTTATGCCTCAAATAAGGTCTGAACATTGAAGTCTAATTTCTTAAATGATCAAAATTGAAAAAATACACACACAAGACCTCT -2632
Clark GAGAGAGATGACACAAAATTTATGCCTCAAATAAGGTCTGAACATTGAAGTCTAATTTCTTAAATGATCAAAATTGAAAAAATACACACACAAGACCTCT -2632
Jinpum2 GAGAGAGATGACACAAAATTTATGCCTCAAATAAGGTCTGAACATTGAAGTCTAATTTCTTAAATGATCAAAATTGAAAAAATACACACACAAGACCTCT -2610
Gaechuck1 GAGAGAGATGACACAAAATTTATGCCTCAAATAAGGTCTGAACATTGAAGTCTAATTTCTTAAATGATCAAAATTGAAAAAATACACACACAAGACCTCT -2612

PI567476   ATAGTTTAAGTGTCATTCAAAATTGGAGAAAAATTTAGATTTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGTCAAATTTTGAGTCAAAATTTCA -2522
AB013289   ATAGTTTAAGTGTCATTCAAAATTGGAGAAAAATTTAGATTTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGTCAAATTTTGAGTCAAAATTTCA -2532
Clark ATAGTTTAAGTGTCATTCAAAATTGGAGAAAAATTTAGATTTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGTCAAATTTTGAGTCAAAATTTCA -2532
Jinpum2 ATAGTTTAAGTGTCATTCAAAATTGGAGAAAAATTTAGATTTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGTCAAATTTTGAGTCAAAATTTCA -2510
Gaechuck1 ATAGTTTAAGTGTCATTCAAAATTGGAGAAAAATTTAGATTTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGTCAAATTTTGAGTCAAAATTTCA -2512

PI567476   TTAATTATAATCAGTGAATTTCAACTATGGTTTAGTCTGCTAATCCAATATCAAGTCCAAAGTTCTTCACTAAGTGTGCTTAGGTGTCATGAGGCATGTA -2422
AB013289   TTAATTATAATCAGTGAATTTCAACTATGGTTTAGTCTGCTAATCCAATATCAAGTCCAAAGTTCTTCACTAAGTGTGCTTAGGTGTCATGAGGCATGTA -2432
Clark TTAATTATAATCAGTGAATTTCAACTATGGTTTAGTCTGCTAATCCAATATCAAGTCCAAAGTTCTTCACTAAGTGTGCTTAGGTGTCATGAGGCATGTA -2432
Jinpum2 TTAATTATAATCAGTGAATTTCAACTATGGTTTAGTCTGCTAATCCAATATCAAGTCCAAAGTTCTTCACTAAGTGTGCTTAGGTGTCATGAGGCATGTA -2410
Gaechuck1 TTAATTATAATCAGTGAATTTCAACTATGGTTTAGTCTGCTAATCCAATATCAAGTCCAAAGTTCTTCACTAAGTGTGCTTAGGTGTCATGAGGCATGTA -2412

PI567476 AAATATAAAGGACATGTACAAAGTATGACCATATGATGTGACAATGAGGTGTAACAAGCAAATGCTCACCTTCCCTTTAGGCTGGTCCAAAATTTAATTG -2322
AB013289   AAATATAAAGGACATGTACAAAGTATGACCATATGATGTGACAATGAGGTGTAACAAGCAAATGCTCACCTTCCCTTTAGGCTGGTCCAAAATTTAATTG -2332
Clark AAATATAAAGGACATGTACAAAGTATGACCATATGATGTGACAATGAGGTGTAACAAGCAAATGCTCACCTTCCCTTTAGGCTGGTCCAAAATTTAATTG -2332
Jinpum2 AAATATAAAGGACATGTACAAAGTATGACCATATGATGTGACAATGAGGTGTAACAAGCAAATGCTCACCTTCCCTTTAGGCTGGTCCAAAATTTAATTG -2310
Gaechuck1 AAATATAAAGGACATGTACAAAGTATGACCATATGATGTGACAATGAGGTGTAACAAGCAAATGCTCACCTTCCCTTTAGGCTGGTCCAAAATTTAATTG -2312

PI567476   GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGTGCACTGAATGCACGTGAAATTACAAAACTATCTCAAATACAAAA -2222
AB013289   GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGTGCACTGAATGCACGTGAAATTACAAAACTATCTCAAATACAAAA -2232
Clark GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGTGCACTGAATGCACGTGAAATTACAAAACTATCTCAAATACAAAA -2232
Jinpum2 GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGTGCACTGAATGCACGTGAAATTACAAAACTATCTCAAATACAAAA -2210
Gaechuck1 GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGTGCACTGAATGCACGTGAAATTACAAAACTATCTCAAATACAAAA -2212

PI567476   ACTAGTCTAGGTGTCCTAAAATACAAAGACTGAAAAATCCTATATTATCAGAGTACCCTCCTTACACTATGGAGTCCTAAATACAAGACTCAAAAATAAT -2122
AB013289   ACTAGTCTAGGTGTCCTAAAATACAAAGACTGAAAAATCCTATATTATCAGAGTACCCTCCTTACACTATGGAGTCCTAAATACAAGACTCAAAAATAAT -2132
Clark ACTAGTCTAGGTGTCCTAAAATACAAAGACTGAAAAATCCTATATTATCAGAGTACCCTCCTTACACTATGGAGTCCTAAATACAAGACTCAAAAATAAT -2132
Jinpum2 ACTAGTCTAGGTGTCCTAAAATACAAAGACTGAAAAATCCTATATTATCAGAGTACCCTCCTTACACTATGGAGTCCTAAATACAAGACTCAAAAATAAT -2110
Gaechuck1 ACTAGTCTAGGTGTCCTAAAATACAAAGACTGAAAAATCCTATATTATCAGAGTACCCTCCTTACACTATGGAGTCCTAAATACAAGACTCAAAAATAAT -2112

PI567476   GAAATCCTAATATAATATATGTACAAAAATAAGTGGATTCATACTTGGTCTATTGATCGAAAATCTACCTTAAGGCTCATGAGAATCCTAAGGTCTTCTC -2022
AB013289   GAAATCCTAATATAATATATGTACAAAAATAAGTGGATTCATACTTGGTCTATTGATCGAAAATCTACCTTAAGGCTCATGAGAATCCTAAGGTCTTCTC -2032
Clark GAAATCCTAATATAATATATGTACAAAAATAAGTGGATTCATACTTGGTCTATTGATCGAAAATCTACCTTAAGGCTCATGAGAATCCTAAGGTCTTCTC -2032
Jinpum2 GAAATCCTAATATAATATATGTACAAAAATAAGTGGATTCATACTTGGTCTATTGATCGAAAATCTACCTTAAGGCTCATGAGAATCCTAAGGTCTTCTC -2010
Gaechuck1 GAAATCCTAATATAATATATGTACAAAAATAAGTGGATTCATACTTGGTCTATTGATCGAAAATCTACCTTAAGGCTCATGAGAATCCTAAGGTCTTCTC -2012

PI567476   CTGCATCTCTGACTCAATCTTTTAAGTCTCCAACCATGACTTTGGTAATGGGTTTTCTCCTTGAGAAGATTGCATTAAAGGAGGTCAAGTTTTTTTTTAA -1922
AB013289   CTGCATCTCTGACTCAATCTTTTAAGTCTCCAACCATGACTTTGGTAATGGGTTTTCTCCTTGAGAAGATTGCATTAAAGGAGGTCAAGTTTTTTTTTAA -1932
Clark CTGCATCTCTGACTCAATCTTTTAAGTCTCCAACCATGACTTTGGTAATGGGTTTTCTCCTTGAGAAGATTGCATTAAAGGAGGTCAAGTTTTTTTTTAA -1932
Jinpum2 CTGCATCTCTGACTCAATCTTTTAAGTCTCCAACCATGACTTTGGTAATGGGTTTTCTCCTTGAGAAGATTGCATTAAAGGAGGTCAAGTTTTTTTTTAA -1910
Gaechuck1 CTGCATCTCTGACTCAATCTTTTAAGTCTCCAACCATGACTTTGGTAATGGGTTTTCTCCTTGAGAAGATTGCATTAAAGGAGGTCAAGTTTTTTTTTAA -1912

PI567476   AGTCATCATAATATCAATGTGCTATCCAATAATTTTCCTTATGATTATTTTTTGTTCAGAAACTTAAATTGTTTAATGAATTTTTTTTTATCAATCGTGT -1822
AB013289   AGTCATCATAATATCAATGTGCTATCCAATAATTTTCCTTATGATTATTTTTTGTTCAGAAACTTAAATTGTTTAATGAATTTTTTTTTATCAATCGTGT -1832
Clark AGTCATCATAATATCAATGTGCTATCCAATAATTTTCCTTATGATTATTTTTTGTTCAGAAACTTAAATTGTTTAATGAATTTTTTTTTATCAATCGTGT -1832
Jinpum2 AGTCATCATAATATCAATGTGCTATCCAATAATTTTCCTTATGATTATTTTTTGTTCAGAAACTTAAATTGTTTAATGAATTTTTTTTTATCAATCGTGT -1810
Gaechuck1 AGTCATCATAATATCAATGTGCTATCCAATAATTTTCCTTATGATTATTTTTTGTTCAGAAACTTAAATTGTTTAATGAATTTTTTTTTATCAATCGTGT -1812

PI567476   ATATTCATTTAAAAAACTCAAACCTAATATCTTATTTAATTAAGAGACTAAATTTAGTTTCATTCAAACTAATAATATATTGATCAAGTTCTTATTGCAA -1722
AB013289   ATATTCATTTAAAAAACTCAAACCTAATATCTTATTTAATTAAGAGACTAAATTTAGTTTCATTCAAACTAATAATATATTGATCAAGTTCTTATTGCAA -1732
Clark ATATTCATTTAAAAAACTCAAACCTAATATCTTATTTAATTAAGAGACTAAATTTAGTTTCATTCAAACTAATAATATATTGATCAAGTTCTTATTGCAA -1732
Jinpum2 ATATTCATTTAAAAAACTCAAACCTAATATCTTATTTAATTAAGAGACTAAATTTAGTTTCATTCAAACTAATAATATATTGATCAAGTTCTTATTGCAA -1710
Gaechuck1 ATATTCATTTAAAAAACTCAAACCTAATATCTTATTTAATTAAGAGACTAAATTTAGTTTCATTCAAACTAATAATATATTGATCAAGTTCTTATTGCAA -1712

PI567476   ATGTAAGGAATAAATTAAAGGTGTAACGTATTTGTCAGGGAAACTAGTTAATATATATATATATATATATATATATATATATATATATATATATATATAT -1622
AB013289   ATGTAAGGAATAAATTAAAGGTGTAACGTATTTGTCAGGGAAACTAGTTAATATATATATATATATATATATATATATATATATATATATATATATATAT -1632
Clark ATGTAAGGAATAAATTAAAGGTGTAACGTATTTGTCAGGGAAACTAGTTAATATATATATATATATATATATATATATATATATATATATATATATATAT -1632
Jinpum2 ATGTAAGGAATAAATTAAAGGTGTAACGTATTTGTCAGGGAAACTAGTTAATATATATATATATATATATATATATATATATATATATATATATATATAT -1610
Gaechuck1 ATGTAAGGAATAAATTAAAGGTGTAACGTATTTGTCAGGGAAACTAGTTAATATATATATATATATATATATATATATATATATATATATATATATATAT -1612

PI567476 ATATATATA--------------TGAATTAATTAATATAATGGTTTAACTTTTTCAGAACTAACTTGGTTTATTTAGTTCATCAATGACTAATTTGATTT -1536
AB013289 ATATATATATATATATATATATATGAATTAATTAATATAATGGTTTAACTTTTTCAGAACTAACTTGGTTTATTTAGTTCATCAATGACTAATTTGATTT -1532
Clark ATATATATATATATATATATATATGAATTAATTAATATAATGGTTTAACTTTTTCAGAACTAACTTGGTTTATTTAGTTCATCAATGACTAATTTGATTT -1532
Jinpum2 A----------------------TGAATTAATTAATATAATGGTTTAACTTTTTCAGAACTAACTTGGTTTATTTAGTTCATCAATGACTAATTTGATTT -1532
Gaechuck1 ATA--------------------TGAATTAATTAATATAATGGTTTAACTTTTTCAGAACTAACTTGGTTTATTTAGTTCATCAATGACTAATTTGATTT -1532

PI567476   TTTTTAATTGTTAGTTTTTATTAGTGGTAGAGTTTAAACTCACAATTTCTTTATCTTTCAAAATATGTTTAATTAGAGTGATTTTTTTTCTGAAAATGAA -1436
AB013289   TTTTTAATTGTTAGTTTTTATTAGTGGTAGAGTTTAAACTCACAATTTCTTTATCTTTCAAAATATGTTTAATTAGAGTGATTTTTTTTCTGAAAATGAA -1432
Clark TTTTTAATTGTTAGTTTTTATTAGTGGTAGAGTTTAAACTCACAATTTCTTTATCTTTCAAAATATGTTTAATTAGAGTGATTTTTTTTCTGAAAATGAA -1432
Jinpum2 TTTTTAATTGTTAGTTTTTATTAGTGGTAGAGTTTAAACTCACAATTTCTTTATCTTTCAAAATATGTTTAATTAGAGTGATTTTTTTTCTGAAAATGAA -1432
Gaechuck1 TTTTTAATTGTTAGTTTTTATTAGTGGTAGAGTTTAAACTCACAATTTCTTTATCTTTCAAAATATGTTTAATTAGAGTGATTTTTTTTCTGAAAATGAA -1432

PI567476   AATGTTGATATACTTTAAAAGATAACTAAAAAAAGCTCTCAAATTACATTTTGAGTTGTTTCAGGTTCCATTGCCTTATTGCTAAAACTCCAACTAAAAT -1336
AB013289   AATGTTGATATACTTTAAAAGATAACTAAAAAAAGCTCTCAAATTACATTTTGAGTTGTTTCAGGTTCCATTGCCTTATTGCTAAAACTCCAACTAAAAT -1332
Clark AATGTTGATATACTTTAAAAGATAACTAAAAAAAGCTCTCAAATTACATTTTGAGTTGTTTCAGGTTCCATTGCCTTATTGCTAAAACTCCAACTAAAAT -1332
Jinpum2 AATGTTGATATACTTTAAAAGATAACTAAAAAAAGCTCTCAAATTACATTTTGAGTTGTTTCAGGTTCCATTGCCTTATTGCTAAAACTCCAACTAAAAT -1332
Gaechuck1 AATGTTGATATACTTTAAAAGATAACTAAAAAAAGCTCTCAAATTACATTTTGAGTTGTTTCAGGTTCCATTGCCTTATTGCTAAAACTCCAACTAAAAT -1332

PI567476   AACAAATAGCACATGCAGGTGCAAACAACACGTTACTCTGATGAAGGTGATGTGCCTCTAGCAGTCTAGCTTATGAGGCTCGCTGCTTATCAACGATTCA -1236
AB013289   AACAAATAGCACATGCAGGTGCAAACAACACGTTACTCTGATGAAGGTGATGTGCCTCTAGCAGTCTAGCTTATGAGGCTCGCTGCTTATCAACGATTCA -1232
Clark AACAAATAGCACATGCAGGTGCAAACAACACGTTACTCTGATGAAGGTGATGTGCCTCTAGCAGTCTAGCTTATGAGGCTCGCTGCTTATCAACGATTCA -1232
Jinpum2 AACAAATAGCACATGCAGGTGCAAACAACACGTTACTCTGATGAAGGTGATGTGCCTCTAGCAGTCTAGCTTATGAGGCTCGCTGCTTATCAACGATTCA -1232
Gaechuck1 AACAAATAGCACATGCAGGTGCAAACAACACGTTACTCTGATGAAGGTGATGTGCCTCTAGCAGTCTAGCTTATGAGGCTCGCTGCTTATCAACGATTCA -1232

PI567476   TCATTCCCCAAGACGTGTACGCAGATTAAACAATGGACAAAACTTCAATCGATTATAGAATAATAATTTTAACAGTGCCGACTTTTTTCTGTAAACAAAA -1136
AB013289   TCATTCCCCAAGACGTGTACGCAGATTAAACAATGGACAAAACTTCAATCGATTATAGAATAATAATTTTAACAGTGCCGACTTTTTTCTGTAAACAAAA -1132
Clark TCATTCCCCAAGACGTGTACGCAGATTAAACAATGGACAAAACTTCAATCGATTATAGAATAATAATTTTAACAGTGCCGACTTTTTTCTGTAAACAAAA -1132
Jinpum2 TCATTCCCCAAGACGTGTACGCAGATTAAACAATGGACAAAACTTCAATCGATTATAGAATAATAATTTTAACAGTGCCGACTTTTTTCTGTAAACAAAA -1132
Gaechuck1 TCATTCCCCAAGACGTGTACGCAGATTAAACAATGGACAAAACTTCAATCGATTATAGAATAATAATTTTAACAGTGCCGACTTTTTTCTGTAAACAAAA -1132

PI567476   GGCCAGAATCATATCGCACATCATCTTGAATGCAGTGTCGAGTTTGGACCATTTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGTGTGA -1036
AB013289   GGCCAGAATCATATCGCACATCATCTTGAATGCAGTGTCGAGTTTGGACCATTTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGTGTGA -1032
Clark GGCCAGAATCATATCGCACATCATCTTGAATGCAGTGTCGAGTTTGGACCATTTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGTGTGA -1032
Jinpum2 GGCCAGAATCATATCGCACATCATCTTGAATGCAGTGTCGAGTTTGGACCATTTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGTGTGA -1032
Gaechuck1 GGCCAGAATCATATCGCACATCATCTTGAATGCAGTGTCGAGTTTGGACCATTTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGTGTGA -1032



PI567476   ATCAGACAAAAGTGCATGCAATCACTTGCAAGTAAATTAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACTTTTATATAAAAAAATATACATT -936
AB013289   ATCAGACAAAAGTGCATGCAATCACTTGCAAGTAAATTAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACTTTTATATAAAAAAATATACATT -932
Clark ATCAGACAAAAGTGCATGCAATCACTTGCAAGTAAATTAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACTTTTATATAAAAAAATATACATT -932
Jinpum2 ATCAGACAAAAGTGCATGCAATCACTTGCAAGTAAATTAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACTTTTATATAAAAAAATATACATT -932
Gaechuck1 ATCAGACAAAAGTGCATGCAATCACTTGCAAGTAAATTAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACTTTTATATAAAAAAATATACATT -932

PI567476   ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGTTTTATGGCCCTGCTAAATAACCTAAATGAGTCTAACTATTGCATATGAATCAAATGA -836
AB013289   ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGTTTTATGGCCCTGCTAAATAACCTAAATGAGTCTAACTATTGCATATGAATCAAATGA -832
Clark ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGTTTTATGGCCCTGCTAAATAACCTAAATGAGTCTAACTATTGCATATGAATCAAATGA -832
Jinpum2 ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGTTTTATGGCCCTGCTAAATAACCTAAATGAGTCTAACTATTGCATATGAATCAAATGA -832
Gaechuck1 ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGTTTTATGGCCCTGCTAAATAACCTAAATGAGTCTAACTATTGCATATGAATCAAATGA -832

PI567476   AGGAAGAATCATGATCTAAACCTGAGTACCCAATGCAATAAAATGCGTCCTATTACCTAAACTTCAAACACACATTGCCATCGGACGTATAAATTAATGC -736
AB013289   AGGAAGAATCATGATCTAAACCTGAGTACCCAATGCAATAAAATGCGTCCTATTACCTAAACTTCAAACACACATTGCCATCGGACGTATAAATTAATGC -732
Clark AGGAAGAATCATGATCTAAACCTGAGTACCCAATGCAATAAAATGCGTCCTATTACCTAAACTTCAAACACACATTGCCATCGGACGTATAAATTAATGC -732
Jinpum2 AGGAAGAATCATGATCTAAACCTGAGTACCCAATGCAATAAAATGCGTCCTATTACCTAAACTTCAAACACACATTGCCATCGGACGTATAAATTAATGC -732
Gaechuck1 AGGAAGAATCATGATCTAAACCTGAGTACCCAATGCAATAAAATGCGTCCTATTACCTAAACTTCAAACACACATTGCCATCGGACGTATAAATTAATGC -732

PI567476   ATATAGATTATTTTGAGAAAAGAAAACATCAAAAGCTCTAAAACTTCTTTTAACTTTGAAATAAGCTGATAAAAATACGCTTTAAATCAACTGTGTGCTG -636
AB013289   ATATAGATTATTTTGAGAAAAGAAAACATCAAAAGCTCTAAAACTTCTTTTAACTTTGAAATAAGCTGATAAAAATACGCTTTAAATCAACTGTGTGCTG -632
Clark ATATAGATTATTTTGAGAAAAGAAAACATCAAAAGCTCTAAAACTTCTTTTAACTTTGAAATAAGCTGATAAAAATACGCTTTAAATCAACTGTGTGCTG -632
Jinpum2 ATATAGATTATTTTGAGAAAAGAAAACATCAAAAGCTCTAAAACTTCTTTTAACTTTGAAATAAGCTGATAAAAATACGCTTTAAATCAACTGTGTGCTG -632
Gaechuck1 ATATAGATTATTTTGAGAAAAGAAAACATCAAAAGCTCTAAAACTTCTTTTAACTTTGAAATAAGCTGATAAAAATACGCTTTAAATCAACTGTGTGCTG -632

PI567476   TATATAAGCTGCAATTTCACATTTTACCAAACCGAAACAAGAATGGTAACAGTGAGGCAAAAATTTGAAAAATGTCCTACTTCACATTCACATCAAATTA -536
AB013289   TATATAAGCTGCAATTTCACATTTTACCAAACCGAAACAAGAATGGTAACAGTGAGGCAAAAATTTGAAAAATGTCCTACTTCACATTCACATCAAATTA -532
Clark TATATAAGCTGCAATTTCACATTTTACCAAACCGAAACAAGAATGGTAACAGTGAGGCAAAAATTTGAAAAATGTCCTACTTCACATTCACATCAAATTA -532
Jinpum2 TATATAAGCTGCAATTTCACATTTTACCAAACCGAAACAAGAATGGTAACAGTGAGGCAAAAATTTGAAAAATGTCCTACTTCACATTCACATCAAATTA -532
Gaechuck1 TATATAAGCTGCAATTTCACATTTTACCAAACCGAAACAAGAATGGTAACAGTGAGGCAAAAATTTGAAAAATGTCCTACTTCACATTCACATCAAATTA -532

PI567476   ATTACAACTAAATAAATAAACATCGTGATTCAAGCAGTAATGAAAGTCGAAATCAGATAGAATATACACGTTTAACATCAATTGAATTTTTTTTTAAATG -436
AB013289   ATTACAACTAAATAAATAAACATCGTGATTCAAGCAGTAATGAAAGTCGAAATCAGATAGAATATACACGTTTAACATCAATTGAATTTTTTTTTAAATG -432
Clark ATTACAACTAAATAAATAAACATCGTGATTCAAGCAGTAATGAAAGTCGAAATCAGATAGAATATACACGTTTAACATCAATTGAATTTTTTTTTAAATG -432
Jinpum2 ATTACAACTAAATAAATAAACATCGTGATTCAAGCAGTAATGAAAGTCGAAATCAGATAGAATATACACGTTTAACATCAATTGAATTTTTTTTTAAATG -432
Gaechuck1 ATTACAACTAAATAAATAAACATCGTGATTCAAGCAGTAATGAAAGTCGAAATCAGATAGAATATACACGTTTAACATCAATTGAATTTTTTTTTAAATG -432

PI567476   GATATATACAAGTTTACTATTTTATATATAATGAAAATTCATTTTGTGTTAGCACAAAACTTACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC -336
AB013289   GATATATACAAGTTTACTATTTTATATATAATGAAAATTCATTTTGTGTTAGCACAAAACTTACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC -332
Clark GATATATACAAGTTTACTATTTTATATATAATGAAAATTCATTTTGTGTTAGCACAAAACTTACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC -332
Jinpum2 GATATATACAAGTTTACTATTTTATATATAATGAAAATTCATTTTGTGTTAGCACAAAACTTACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC -332
Gaechuck1 GATATATACAAGTTTACTATTTTATATATAATGAAAATTCATTTTGTGTTAGCACAAAACTTACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC -332

PI567476   CAATTTTATAATCCAAAATAATCAAATTAAAGAATATTGGCTAGATAGACCGGCTTTTTCACTGCCCCTGCTGGATAATGAAAATTCATATCAAAACAAT -236
AB013289   CAATTTTATAATCCAAAATAATCAAATTAAAGAATATTGGCTAGATAGACCGGCTTTTTCACTGCCCCTGCTGGATAATGAAAATTCATATCAAAACAAT -232
Clark CAATTTTATAATCCAAAATAATCAAATTAAAGAATATTGGCTAGATAGACCGGCTTTTTCACTGCCCCTGCTGGATAATGAAAATTCATATCAAAACAAT -232
Jinpum2 CAATTTTATAATCCAAAATAATCAAATTAAAGAATATTGGCTAGATAGACCGGCTTTTTCACTGCCCCTGCTGGATAATGAAAATTCATATCAAAACAAT -232
Gaechuck1 CAATTTTATAATCCAAAATAATCAAATTAAAGAATATTGGCTAGATAGACCGGCTTTTTCACTGCCCCTGCTGGATAATGAAAATTCATATCAAAACAAT -232

PI567476   ACAGAAGTTCTAGTTTAATAATAAAAAAGTTGGCAAACTGTCATTCCCTGTTGGTTTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA -136
AB013289   ACAGAAGTTCTAGTTTAATAATAAAAAAGTTGGCAAACTGTCATTCCCTGTTGGTTTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA -132
Clark ACAGAAGTTCTAGTTTAATAATAAAAAAGTTGGCAAACTGTCATTCCCTGTTGGTTTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA -132
Jinpum2 ACAGAAGTTCTAGTTTAATAATAAAAAAGTTGGCAAACTGTCATTCCCTGTTGGTTTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA -132
Gaechuck1 ACAGAAGTTCTAGTTTAATAATAAAAAAGTTGGCAAACTGTCATTCCCTGTTGGTTTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA -132

PI567476   AACCAAATATATAGCTACGAGGGAACTTCTTCAGTCATTACTAGCTAGCTCACTAATCACTATATATACGACATGCTACAAGTGAAGTGACCATATCTTA -36
AB013289   AACCAAATATATAGCTACGAGGGAACTTCTTCAGTCATTACTAGCTAGCTCACTAATCACTATATATACGACATGCTACAAGTGAAGTGACCATATCTTA -32
Clark AACCAAATATATAGCTACGAGGGAACTTCTTCAGTCATTACTAGCTAGCTCACTAATCACTATATATACGACATGCTACAAGTGAAGTGACCATATCTTA -32
Jinpum2 AACCAAATATATAGCTACGAGGGAACTTCTTCAGTCATTACTAGCTAGCTCACTAATCACTATATATACGACATGCTACAAGTGAAGTGACCATATCTTA -32
Gaechuck1 AACCAAATATATAGCTACGAGGGAACTTCTTCAGTCATTACTAGCTAGCTCACTAATCACTATATATACGACATGCTACAAGTGAAGTGACCATATCTTA -32

PI567476   ATTTCAAATCATAAAATTCTTCCACCAAGTTATGTATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATATCAAC 65
AB013289   ATTTCAAATCATAAAATTCTTCCACCAAGTT----ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATATCAAC 65
Clark ATTTCAAATCATAAAATTCTTCCACCAAGTT----ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATATCAAC 65
Jinpum2 ATTTCAAATCATAAAATTCTTCCACCAAGTT----ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATATCAAC 65
Gaechuck1 ATTTCAAATCATAAAATTCTTCCACCAAGTT----ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGTTCCAGCATATCAAC 65

PI567476   TCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTGTCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTAC 165
AB013289   TCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTGTCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTAC 165
Clark TCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTGTCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTAC 165
Jinpum2 TCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTGTCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTAC 165
Gaechuck1 TCATCGTTCCATATTGGACCTTGACCTAACCAAGTTTACCACACAGAAACAGGTGTCTTCACTGTTCCAACTATGGAAGAGTGAGCATGGACGTGTCTAC 165

PI567476   CATAACCACGAAGAAGAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCAAACAGAAAATCACCCCATTCTCATC 265
AB013289   CATAACCACGAAGAAGAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCAAACAGAAAATCACCCCATTCTCATC 265
Clark CATAACCACGAAGAAGAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCAAACAGAAAATCACCCCATTCTCATC 265
Jinpum2 CATAACCACGAAGAAGAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCAAACAGAAAATCACCCCATTCTCATC 265
Gaechuck1 CATAACCACGAAGAAGAGGCAAAGAGACTTGAGATTTTCAAGAATAACTTGAACTATATCAGGGACATGAATGCAAACAGAAAATCACCCCATTCTCATC 265

PI567476   GTTTAGGATTGAACAAGTTTGCTGACATCACTCCTCAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATGGCCAA 365
AB013289   GTTTAGGATTGAACAAGTTTGCTGACATCACTCCTCAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATGGCCAA 365
Clark GTTTAGGATTGAACAAGTTTGCTGACATCACTCCTCAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATGGCCAA 365
Jinpum2 GTTTAGGATTGAACAAGTTTGCTGACATCACTCCTCAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATGGCCAA 365
Gaechuck1 GTTTAGGATTGAACAAGTTTGCTGACATCACTCCTCAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATGGCCAA 365

PI567476   CAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGATTGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGC 465
AB013289   CAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGATTGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGC 465
Clark CAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGATTGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGC 465
Jinpum2 CAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGATTGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGC 465
Gaechuck1 CAAGAAAATGAAGAAGGAACAATATTCTTGTGACCATCCACCTGCATCATGGGATTGGAGGAAAAAAGGTGTCATCACCCAAGTAAAGTACCAAGGGGGC 465

PI567476   TGTGgtatgtgaaaccattaattgtttttactacgtaattaccactccttctatcttaaaataaacagttgtcttaaattgttttatataaattaaaaat 565
AB013289   TGTGgtatgtgaaaccattaattgtttttactacgtaattaccactccttctatcttaaaataaacagttgtcttaaattgttttatataaattaaaaat 565
Clark TGTGgtatgtgaaaccattaattgtttttactacgtaattaccactccttctatcttaaaataaacagttgtcttaaattgttttatataaattaaaaat 565
Jinpum2 TGTGgtatgtgaaaccattaattgtttttactacgtaattaccactccttctatcttaaaataaacagttgtcttaaattgttttatataaattaaaaat 565
Gaechuck1 TGTGgtatgtgaaaccattaattgtttttactacgtaattaccactccttctatcttaaaataaacagttgtcttaaattgttttatataaattaaaaat 565

PI567476   aaaataaaataaaataatatttttaccaaactaaccttattagtgaaagagattaccattaatactagatttaaaaactaaaaatatatttattagagtt 665
AB013289   aaaataaaataaaataatatttttaccaaactaaccttattagtgaaagagattaccattaatactagatttaaaaactaaaaatatatttattagagtt 665
Clark aaaataaaataaaataatatttttaccaaactaaccttattagtgaaagagattaccattaatactagatttaaaaactaaaaatatatttattagagtt 665
Jinpum2 aaaataaaataaaataatatttttaccaaactaaccttattagtgaaagagattaccattaatactagatttaaaaactaaaaatatatttattagagtt 665
Gaechuck1 aaaataaaataaaataatatttttaccaaactaaccttattagtgaaagagattaccattaatactagatttaaaaactaaaaatatatttattagagtt 665

PI567476   attggtgaaaaaaataattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaatgggaaaa 765
AB013289   attggtgaaaaaaataattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaatgggaaaa 765
Clark attggtgaaaaaaataattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaatgggaaaa 765
Jinpum2 attggtgaaaaaaataattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaatgggaaaa 765
Gaechuck1 attggtgaaaaaaataattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaatgggaaaa 765

PI567476   taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatatagGAAGCGGTTGGGCGTTTTCTGCCACGGGAGCCATAGAA 865
AB013289   taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatatagGAAGCGGTTGGGCGTTTTCTGCCACGGGAGCCATAGAA 865
Clark taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatatagGAAGCGGTTGGGCGTTTTCTGCCACGGGAGCCATAGAA 865
Jinpum2 taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatatagGAAGCGGTTGGGCGTTTTCTGCCACGGGAGCCATAGAA 865
Gaechuck1 taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatatagGAAGCGGTTGGGCGTTTTCTGCCACGGGAGCCATAGAA 865

PI567476   GCAGCACATGCAATAGCAACAGGAGACCTTGTTAGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGATGGCACT 965
AB013289   GCAGCACATGCAATAGCAACAGGAGACCTTGTTAGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGATGGCACT 965
Clark GCAGCACATGCAATAGCAACAGGAGACCTTGTTAGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGATGGCACT 965
Jinpum2 GCAGCACATGCAATAGCAACAGGAGACCTTGTTAGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGATGGCACT 965
Gaechuck1 GCAGCACATGCAATAGCAACAGGAGACCTTGTTAGCCTTTCTGAACAAGAACTCGTAGACTGTGTGGAAGAAAGCGAAGGTTGTTACAATGGATGGCACT 965

PI567476   ATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGATTATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGgtctg 1065
AB013289   ATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGATTATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGgtctg 1065



Clark ATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGATTATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGgtctg 1065
Jinpum2 ATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGATTATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGgtctg 1065
Gaechuck1 ATCAATCGTTCGAATGGGTTTTAGAACATGGTGGGATTGCCACTGATGATGATTATCCTTACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGgtctg 1065

PI567476   tgaatatataactgaataatatgcatgcatgcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165
AB013289   tgaatatataactgaataatatgcatgcatgcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165
Clark tgaatatataactgaataatatgcatgcatgcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165
Jinpum2 tgaatatataactgaataatatgcatgcatgcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165
Gaechuck1 tgaatatataactgaataatatgcatgcatgcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165

PI567476   gggagtagATACAAGACAAGGTTACAATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAAGCGTTCTTAAGCGC 1265
AB013289   gggagtagATACAAGACAAGGTTACAATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAAGCGTTCTTAAGCGC 1265
Clark gggagtagATACAAGACAAGGTTACAATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAAGCGTTCTTAAGCGC 1265
Jinpum2 gggagtagATACAAGACAAGGTTACAATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAAGCGTTCTTAAGCGC 1265
Gaechuck1 gggagtagATACAAGACAAGGTTACAATTGACGGATATGAAACTCTAATAATGTCAGATGAGAGTACAGAATCAGAGACAGAGCAAGCGTTCTTAAGCGC 1265

PI567476   CATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTTCATTTATACACCGGGgtaaagtaatatcttactatttgggaattattattatta 1365
AB013289   CATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTTCATTTATACACCGGGgtaaagtaatatcttactatttgggaattattattatta 1365
Clark CATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTTCATTTATACACCGGGgtaaagtaatatcttactatttgggaattattattatta 1365
Jinpum2 CATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTTCATTTATACACCGGGgtaaagtaatatcttactatttgggaattattattatta 1365
Gaechuck1 CATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTTCATTTATACACCGGGgtaaagtaatatcttactatttgggaattattattatta 1365

PI567476   ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggatcatcaaattaacctcatcaattcatt 1465
AB013289   ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggatcatcaaattaacctcatcaattcatt 1465
Clark ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggatcatcaaattaacctcatcaattcatt 1465
Jinpum2 ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggatcatcaaattaacctcatcaattcatt 1465
Gaechuck1 ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggatcatcaaattaacctcatcaattcatt 1465

PI567476   attactgtacagtatactctatagtattattgttattgttgttaattcattaattaatttgtgcagGGAATTTATGATGGAGAAAACTGTACAAGTCCGT 1565
AB013289   attactgtacagtatactctatagtattattgttattgttgttaattcattaattaatttgtgcagGGAATTTATGATGGAGAAAACTGTACAAGTCCGT 1565
Clark attactgtacagtatactctatagtattattgttattgttgttaattcattaattaatttgtgcagGGAATTTATGATGGAGAAAACTGTACAAGTCCGT 1565
Jinpum2 attactgtacagtatactctatagtattattgttattgttgttaattcattaattaatttgtgcagGGAATTTATGATGGAGAAAACTGTACAAGTCCGT 1565
Gaechuck1 attactgtacagtatactctatagtattattgttattgttgttaattcattaattaatttgtgcagGGAATTTATGATGGAGAAAACTGTACAAGTCCGT 1565

PI567476   ATGGGATTAATCACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAAAATTCATGGGGAGAAGATTGGGGAGAAGA 1665
AB013289   ATGGGATTAATCACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAAAATTCATGGGGAGAAGATTGGGGAGAAGA 1665
Clark ATGGGATTAATCACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAAAATTCATGGGGAGAAGATTGGGGAGAAGA 1665
Jinpum2 ATGGGATTAATCACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAAAATTCATGGGGAGAAGATTGGGGAGAAGA 1665
Gaechuck1 ATGGGATTAATCACTTTGTTTTACTTGTGGGTTATGGTTCAGCGGATGGTGTAGATTACTGGATAGCGAAAAATTCATGGGGAGAAGATTGGGGAGAAGA 1665

PI567476   TGGTTACATTTGGATCCAAAGAAACACGGGTAATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCAGAAACACTG 1765
AB013289   TGGTTACATTTGGATCCAAAGAAACACGGGTAATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCAGAAACACTG 1765
Clark TGGTTACATTTGGATCCAAAGAAACACGGGTAATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCAGAAACACTG 1765
Jinpum2 TGGTTACATTTGGATCCAAAGAAACACGGGTAATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCAGAAACACTG 1765
Gaechuck1 TGGTTACATTTGGATCCAAAGAAACACGGGTAATTTATTAGGAGTGTGTGGGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCAGAAACACTG 1765

PI567476   GTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA 1816
AB013289   GTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA 1816
Clark GTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA 1816
Jinpum2 GTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA 1816
Gaechuck1 GTGTCTGCTCGCGTTAAAGGTCATCGAAGAGTTGATCACTCTCCTCTTTGA 1816

Supplemental Fig. 2. Comparison of P34 genomic DNAs identified from various

soybean accessions. Soybean genomic DNA was extracted from leaves of PI567476,

Clark, Jinpum2 and Gaechuk1 accession. P34 genomic DNAs containing promoter

and entire coding sequence were compared that of previously reported P34 genomic

DNA (AB013289) by using Clustal W software. The variable nucleotide sequences

are indicated by bold and underline.
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