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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
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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.

Keywords Allergen - Nucleotide insertion - P34 -
Polymorphism - TA repeats - Soybean

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. 201 1; 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
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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, Jinpum?2 (yellow
soybean), and Gaechukl (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:
5'-ATG GGT TTC CTT GTG TTG CTT C-3/, and reverse
primer: 5-TCA AAG AGG AGA GTG ATC AAC TCT
TCG-3'. PCR products were subcloned into pBluescriptIl
SK vector and sequenced.

For northern blot analysis, 15 um 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 NaHPO,4 pH 7.2, 7 % SDS).
The membrane was finally washed in 0.1 x 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 pl 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,
ABO013289): GFI forward: 5-CTG GTC ATA AAG TGG
GAG TAT GTG G-3', and GFI reverse: 5'-TAC ATG CCT
CAT GAC ACC TAA GCA C-3; GFII forward: 5'-TTC
TTC ACT AAG TGT GCT TAG GTG T-3', and GFII
reverse: 5'-CTC CTT TAA TGC AAT CTT CTC AAG
G-3'; GFII forward: 5-TGA GAA GAT TGC ATT AAA
GGA GGT C-3’, and GFII reverse: 5'-AAT GAT GAA
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TCG TTG ATA AGC AGC G-3'; GFIV forward: 5'-TCT
AGC AGT CTA GCT TAT GAG GCT C-3/, and GFIV
reverse: 5'-TGG AAC TAG AAG AGA GAC CTA AGA
G-3'; GFV forward: 5-ATG GGT TTC CTT GTG TTG
CTT C-3/, and GFV reverse: 5'-TGC GAC ACA TCC TTG
GGA GCT TGC-3’; GFVI forward: 5-AAG TTT GCT
GAC ATC ACT CCT CAA G-3/, and GFVI reverse: 5'-
TGA CAT TAT TAG AGT TTC ATA TCC G-3'; GFVII
forward: 5'-CAG AGC TAA AGA GGG TAG ATG CAA
AGC-3’, and GFVII reverse: 5-TCA AAG AGG AGA
GTG ATC AAC TCT TCG-3'. PCR products were sub-
cloned into pBluescriptll SK vector and sequenced. The
TA repeat region was amplified with gene-specific primers:
forward primer: 5-TAA AGG TGT AAC GTA TTT GTC
AGG G-3', and reverse primer: 5-TGA TGA ACT AAA
TAA ACC AAG TTA GTT CTG-3'. 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 Smal
restriction sites, respectively: forward primer: 5'-AC GAA
TTC GAC CAT CCA CCT GCA TCA TGG-3/, and
reverse primer: 5'-CT CCC GGG TCA AAG AGG AGA
GTG ATC AAC TCT-3'. The PCR products were sub-
cloned into pBluescriptll SK vector and confirmed by
sequencing. The resulting clones were digested with
EcoRl/Smal or EcoRI/Notl 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 Kpnl site
for both Clark and PI567476 accessions: 5'-cgg tac ¢TA
AAG GTG TAA CGT ATT TGT CAG GG-3/, and reverse
primer containing Bgl/II site for Clark accession: 5'-cag atc
taC CAT AAC TTG GTG GAA GAA TTT TAT G-3/, and
reverse primer for PI567476 accession: 5'-cag atc taC CAT
ACA TAA CTT GGT GGA AGA ATT TTA TG-3'. 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: 5'-cgg tac cTA AAG GTG
TAA CGT ATT TGT CAG GG-3’, and reverse primer: 5'-
cag atc taC CAT ACA TAA CTT GGT GGA AGA ATT
TTA TG-3'. The PCR products were subcloned into the
pBluescriptll SK vector and confirmed by sequencing.
The resulting clones were digested with Kpnl and Bg/II 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 35S8: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).
Asreported, P34 cDNA from PIS67476 (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
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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 Gaechukl (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

PIsoas70A ATG (1) Leu  Ser'® Cys' His?2 G4  Ser?’s TGA (1140)
PI567476
Clark
aachulct T215C
C474G
G590C
C606G
ATG (1) @0a2C:  aon TGA (1140)
Century 1Cé AGG 7CT cAG 6GC TCA
Ser Arg Ser GiIn Gly Ser
100 bp

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,
PI1567476, Clark, Jinpum2, and Gaechukl. 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,
C1978S, 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)

a 4 bp insertion

500 bp TA repeat

. T

(ATGT)

I

(-4631)
ATG(1) TGA(1816)
! | GFI (2200 bp; -4631 ~ -2431)
— GFIl (520 bp; -2469 ~ -1949)
P GFIIl (744 bp; -1970 ~ -1226)
 —— GFIV (1330 bp; -1274 ~ 56)
— GFV (347 bp; 1 ~ 347)
| | GFVI (942 bp; 280 ~ 1221)
B GFVII (790 bp; 1027 ~ 1816)
b No. of TA t ¢
0. O repeal M G F
PI567476 AGTTAA (TA)n TGAATT 29 PI567476 CAAGTT ATGTATG GGT TTC
AB013289 AGTTAA (TA)n TGAATT 36 AB013289 CAAGTT ATG GGT TTC
Clark (-1681) AGTTAA (TA)n TGAATT (-1609) 36 Clark CAAGTT ATG GGT TTC
Jinpum2 AGTTAA (TA)n TGAATT 25 Jinpum2 CAAGTT ATG GGT TTC
Gaechuk AGTTAA (TA)n TGAATT 26 Gaechuk1 CAAGTT ATG GGT TTC

Fig. 2 Genomic organization of the P34 gene for low-P34 accession,
PI567476, and normal soybean accessions, Clark, Jinpum2, and
Gaechukl. 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
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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, Gaechukl, 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),, are on the
right of the sequences. ¢ The polymorphism at the start codon of the
P34 gene. The ATGT 4-bp insertion in the P34 gene from PI1567476
is indicated by ifalics. 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 Gaechukl. 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 [-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 Gaechukl 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 (ABO013289) and identified from
Clark have 36 TA repeats, and P34 genes from PI567476,
Jinpum2, and Gaechukl 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

a Clark P1567476

100 200 300 400 100 200 300

400 (mg)

b Clark P1567476

kDa 100 200 300 400 100 200 300 400 (mg)

17 . S

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

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.
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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 PI5S67476 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- pCAMBIA1301 (-358) GUS
P34 and normal soybean
accessions. a Schematic m—_—
representation of
Promoter-:GUS fusion PI567476 ProP34::GUS [ GUs
constructs used for the transient o
expression assays in >+
Arabidopsis protoplasts. Clark ProP34::GUS I | a3 | > GUS
b Fluorometric GUS activity
assays in Arabidopsis
protoplasts transiently =
expressing the Promoter::GUS Clark+ATGT ProP34::GUS [ GUs
fusion constructs presented in e
(a), with the CaMV35S
promoter-luciferase vector., . b 1s00
pCAMBIA1381. GUS activity
was calculated relative to LUC
activity. Values are mean + SD 1400
from three independent
biological repeats 2> 1200

2

© 1000

<

2]

= 800

o

QO

2 600

o

Q

X 400

200
ol—minmm . sesises I
Vector PI567476 Clark Clark+ATGT
ProP34::GUS ProP34::GUS ProP34::GUS
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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
3’-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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I dentification of Molecular Mechanism Controlling P34 Gene Expression in

Soybean

Century ATGCGTITTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGT TCCAGCATA 60
PI 603579  ATGGGITTCCTTGIGITGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGI TCCAGCATA
PI 567476  ATGGGITTCCTTGIGITGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGI TCCAGCATA
d ark ATGCGITTCCTTGTGI TGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGT TCCAGCATA
Ji npun® ATGCGTITTCCTTGTGT TGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGT TCCAGCATA
Gaechukl  ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGT TCCAGCATA

M GFL VLLILUFSLILGL S S S S S | (20

Century TCAACTCATCGI TCCATATTGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGTG 120
PI 603579  TCAACTCATCGI TCCATATTGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGT G
PI 567476  TCAACTCATCGI TCCATATTGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGTG
d ark TCAACTCATCGT TCCATAT TGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGT G
Ji npun® TCAACTCATCGI TCCATATTGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGT G
Gaechukl  TCAACTCATCGTTCCATATTGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGTG

S THRSI1 L DLUDLTIKZFTT QK Q V (40

Century TCTTCACTGT TCCAACTAT GGAAGAGT GAGCATGGACGT GTCTACCATAACCACGAAGAA 180
PI 603579  TCTTCACTGITCCAACTATGGAAGAGT GAGCATGGACGT GTCTACCATAACCACGAAGAA
PI 567476  TCTTCACTGITCCAACTATGGAAGAGT GAGCAT GGACGT GTCTACCATAACCACGAAGAA
d ark TCTTCACTGT TCCAACTAT GGAAGAGT GAGCAT GGACGT GT CTACCATAACCACGAAGAA
Ji npun® TCTTCACTGT TCCAACTATGGAAGAGT GAGCATGGACGT GT CTACCATAACCACGAAGAA
Gaechukl  TCTTCACTGITCCAACTATGGAAGAGT GAGCATGGACGT GTCTACCATAACCACGAAGAA

S SLF QL WKSEWHG GRVYHNHE E (60

S
Century GAGGCAAAGAGACTTGAGATTTTCAAGAATAACT[@GAACTATATCAGGGACATGAATCGCA 240
Pl 603579 GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTIGAACTATATCAGGGACATGAATGCA
Pl 567476 GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTIGAACTATAT CAGGGACATGAATGCA
d ark GAGGCAAAGAGACT TGAGAT TTTCAAGAATAACTIIGAACTATAT CAGGGACATGAATGCA
Ji npun® GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTIGAACTATAT CAGGGACATGAATGCA
Gaechukl GAGGCAAAGAGACTTGAGATTTTCAAGAATAACTIGAACTATATCAGGGACATGAATGCA
E AKRLEI F KNNLNY Il RDMN A (80

Century AACAGAAAATCACCCCATTCTCATCGT TTAGGATTGAACAAGT TTGCTGACATCACTCCT 300

PI 603579  AACAGAAAATCACCCCATTCTCATCGTITTAGGATTGAACAAGT TTGCTGACATCACTCCT

PI 567476  AACAGAAAATCACCCCATTCTCATCGT TTAGGATTGAACAAGT TTGCTGACATCACTCCT

d ark AACAGAAAATCACCCCATTCTCATCGT TTAGGAT TGAACAAGT TTGCTGACATCACTCCT

Ji npun® AACAGAAAATCACCCCATTCTCATCGT TTAGGAT TGAACAAGT TTGCTGACATCACTCCT

Gaechukl  AACAGAAAATCACCCCATTCTCATCGTTTAGGATTGAACAAGT TTGCTGACATCACTCCT
NRKSPHSHRLGLNIKFADI T P (100

Century CAAGAGTTCAGCAAAAAGT ACTTGCAAGCT COCAAGGAT GTGT CGCAGCAAATCAAAATG 360

Pl 603579  CAAGAGTTCAGCAAAAAGTACT TGCAAGCT CCCAAGGATGT GTCGCAGCAAATCAAAATG

Pl 567476  CAAGAGTTCAGCAAAAAGTACT TGCAAGCT COCAAGGAT GTGTCGCAGCAAATCAAAATG

dark CAAGAGT TCAGCAAAAAGT ACT TGCAAGCT CCCAAGGAT GTGTCGCAGCAAATCAAAATG

Ji npun® CAAGAGTTCAGCAAAAAGT ACTTGCAAGCT CCCAAGGAT GTGT CGCAGCAAATCAAAATG

Gaechukl  CAAGAGTTCAGCAAAAAGTACTTGCAAGCTCCCAAGGATGTGTCGCAGCAAATCAAAATG
QEF SKKYLOQQAPIKTDVYSOQOQI K M (120
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GCCAACAAGAAAAT GAAGAAGGAACAATAT TCTTGTGACCATCCACCTGCATCATGGGAT 420
GCCAACAAGAAAAT GAAGAAGGAACAATAT TCTTGTGACCATCCACCTGCATCATGGGAT
GCCAACAAGAAAATGAAGAAGGAACAATAT TCT TGT GACCATCCACCTGCATCATGGGAT
GCCAACAAGAAAATGAAGAAGGAACAATAT TCT TGT GACCATCCACCTGCATCATGGGAT
GCCAACAAGAAAAT GAAGAAGGAACAATAT TCTTGTGACCATCCACCTGCATCATGGGAT
GCCAACAAGAAAAT GAAGAAGGAACAATAT TCTTGTGACCATCCACCTGCATCATGGGAT

A NKKMKIKEQYSCDHZPPA S WD (140

R
TGGAGGAAAAAAGGT GT CAT CACCCAAGT AAAGT ACCAAGGGEGECECT GTGGAAGEGGT TGS 480
TGGAGGAAAAAAGGT GT CAT CACCCAAGT AAAGT ACCAAGGGEGECT GTGGAAGEGGT TGG
TGGAGGAAAAAAGGT GT CATCACCCAAGT AAAGT ACCAAGGGGGECT GTGGAAGEGGT TGG
TGGAGGAAAAAAGGT GTCATCACCCAAGT AAAGT ACCAAGGGGGCT GT GGAACEGGTTGG
TGGAGGAAAAAAGGT GT CAT CACCCAAGT AAAGT ACCAAGGGEEGECT GTGGAAGEGGT TGG
TGGAGGAAAAAAGGT GTCATCACCCAAGT AAAGT ACCAAGGGGEGECT GTGGAAGEGGT TGG

WRKK GV I T QVKYQGGCGS G W (160)

GCGTTTTCTGCCACGGGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGIT 540
GCGITTTCTGCCACGGGAGCCATAGAAGCAGCACAT GCAATAGCAACAGGAGACCTTGT T
GCGITTTCTGCCACGGGAGCCATAGAAGCAGCACAT GCAATAGCAACAGGAGACCTTGT T
GCGTTTTCTGCCACGGEGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGT T
GCGTTTTCTGCCACGGGAGCCATAGAAGCAGCACATGCAATAGCAACAGGAGACCTTGT T
GCGITTTCTGCCACGGGAGCCATAGAAGCAGCACAT GCAATAGCAACAGGAGACCTTGT T

AAF S ATGAI EAAHAI ATGDL V (180

S
AGCCTTTCTGAACAAGAACT CGTAGACT GT GT GGAAGAAAGCGAAGGT T@TTACAATGGA 600
AGCCTTTCTGAACAAGAACT CGTAGACT GT GT GGAAGAAAGCGAAGGT T€ TTACAATGGA
AGCCTTTCTGAACAAGAACT CGTAGACT GT GT GGAAGAAAGCGAAGGT T{€ TTACAATGGA
AGCCTTTCTGAACAAGAACT CGTAGACTGT GT GGAAGAAAGCGAAGGT T[€T TACAATGGA
AGCCTTTCTGAACAAGAACT CGTAGACT GT GT GGAAGAAAGCGAAGGT T{€ TTACAATGGA
AGCCTTTCTGAACAAGAACT CGTAGACT GT GT GGAAGAAAGCGAAGGT T{e TTACAATGGA
S L SEQELV DT CVETESETGTCY N G (200

Q
T%TATCAATCGI’ TCGAATGGGT TTTAGAACATGGTGGEATTGCCACTGATGATGAT 660
TGGCASTATCAATCGT TCGAATGGGT TTTAGAACATGGT GGEATTGCCACTGATGATGAT
TGGCATATCAATCGT TCGAATGGGT TTTAGAACAT GGT GEEAT TGCCACT GATGATGAT
T O TATCAATCGT TCGAATGGGT TTTAGAACAT GGTGGEAT TGCCACTGATGATGAT
TGGCASTATCAATCGT TCGAATGGGT TTTAGAACATGGT GGEATTGCCACTGATGATGAT
TGGCASTATCAATCGT TCGAATGGGT TTTAGAACATGGT GGEATTGCCACTGATGATGAT
WHY QSFEWVLEHGGI A TDD D (220

TATCCTTACAGAGCTAAAGAGGGTAGAT GCAAAGCCAATAAGATACAAGACAAGGTTACA 720
TATCCTTACAGAGCTAAAGAGGGTAGAT GCAAAGCCAATAAGATACAAGACAAGGT TACA
TATCCTTACAGAGCT AAAGAGGGT AGAT GCAAAGCCAATAAGATACAAGACAAGGT TACA
TATCCTTACAGAGCT AAAGAGGGT AGAT GCAAAGCCAATAAGATACAAGACAAGGT TACA
TATCCTTACAGAGCTAAAGAGGGTAGAT GCAAAGCCAATAAGATACAAGACAAGGT TACA
TATCCTTACAGAGCT AAAGAGGGTAGAT GCAAAGCCAATAAGATACAAGACAAGGT TACA

Y PYRAKUEGRTZ CIKANIKI QD K V T (240)

ATTGACGGATATGAAACT CTAATAATGT CAGATGAGAGTACAGAAT CAGAGACAGAGCAA 780
ATTGACGGATATGAAACT CTAATAATGT CAGATGAGAGT ACAGAAT CAGAGACAGAGCAA
ATTGACGGATATGAAACT CTAATAATGT CAGATGAGAGTACAGAAT CAGAGACAGAGCAA
ATTGACGGATATGAAACT CTAATAAT GT CAGAT GAGAGT ACAGAAT CAGAGACAGAGCAA
ATTGACGGATATGAAACT CTAATAAT GT CAGAT GAGAGT ACAGAAT CAGAGACAGAGCAA
ATTGACGGATATGAAACT CTAATAATGT CAGATGAGAGTACAGAAT CAGAGACAGAGCAA

I DGY ETUL I MSDESTESET E Q (260

GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGT GTCTORATTGATGCAAAAGATTTT 840
GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCSATTGATGCAAAAGATTTT
GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCSATTGATGCAAAAGATTTT
GCOGTTCTTAAGCGCCATCCT TGAGCAACCAATTAGT GTCTCBATTGATGCAAAAGATTTT
GCGT TCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCSATTGATGCAAAAGATTTT
GCGTTCTTAAGCGCCATCCTTGAGCAACCAATTAGTGTCTCSATTGATGCAAAAGATTTT

AF L SAI L EQPI SV SI DAKDF (280

CATTTATACACCGGGCGAATTTATGATGGAGAAAACTGTACAAGT CCGTATGGGATTAAT 900
CATTTATACACCGGGCGAATTTAT GATGGAGAAAACT GTACAAGT CCGTATGGGATTAAT
CATTTATACACCGGGCGAATTTAT GATGGAGAAAACT GTACAAGT CCGTATGGGATTAAT
CATTTATACACCGGGCGAATTTAT GATGGAGAAAACT GTACAAGT CCGTATGGGATTAAT
CATTTATACACCGGGCGAATTTAT GATGGAGAAAACT GTACAAGT CCGTATGGGATTAAT
CATTTATACACCGGGGGAATTTAT GATGGAGAAAACT GTACAAGT CCGTATGGGATTAAT

HL YT GG GI Y DG GENT CTSPY G I N (300

CACTTTGITTTACTTGTGGGT TATGGT TCAGCGGATGGT GTAGATTACTGGATAGCGAAA 960
CACTTTGITTTACTTGT GGGT TATGGT TCAGCGGATGGT GTAGAT TACTGGATAGCGAAA



PI 567476 CACTTTGITTTACTTGTGGGT TATGGT TCAGCGGATGGT GTAGATTACTGGATAGCGAAA

dark CACTTTGITTTACTTGTGGGT TATGGT TCAGCGGATGGT GTAGAT TACTGGATAGCGAAA

Ji npung CACTTTGTITTTACTTGT GGGT TATGGT TCAGCGGATGGT GTAGAT TACTGGATAGCGAAA

Gaechukl CACTTTGTITTTACTTGT GGGT TATGGT TCAGCGGATGGT GTAGAT TACTGGATAGCGAAA
HFVLLVGY GSADGVDYWI A K (320

Century AATTCATGGGGAGAAGAT TCGGEGAGAAGATGGT TACAT TTGGATCCAAAGAAACACGGGT 1020
PI 603579  AATTCATGGGGAGAAGAT TGCCGAGAAGATGGT TACAT TTGGAT CCAAAGAAACACGEGT
PI 567476  AATTCATGGGGAGAAGAT TGGGGAGAAGATGGT TACAT TTGGATCCAAAGAAACACGGEGT
d ark AATTCATGCCGAGAAGAT TGECGAGAAGATGGT TACAT T TGGAT CCAAAGAAACACGCEGT
Ji npun® AATTCATGGGGAGAAGAT TGGGGAGAAGATGGT TACAT TTGGAT CCAAAGAAACACGGEGT
Gaechukl  AATTCATGGGGAGAAGAT TGGGGAGAAGATGGT TACAT TTGGATCCAAAGAAACACGGEGT
NS WGEDWGEUDGY Il WI QR NT G (340
Century AATTTATTAGGAGT GT GTGCGATGAATTATTTCGCTTCATACCCAACCAAAGAGGAATCA 1080
PI 603579  AATTTATTAGGAGI GTGTGCGGATGAATTATTTCGCT TCATACCCAACCAAAGAGGAATCA
PI 567476  AATTTATTAGGAGTGTGTGGGATGAATTATTTCGCT TCATACCCAACCAAAGAGGAATCA
d ark AATTTATTAGGAGT GT GT GCGATGAAT TATTTCGCT TCATACCCAACCAAAGAGGAATCA
Ji npung AATTTATTAGGAGT GT GT GGGATGAATTATTTCGCT TCATACCCAACCAAAGAGGAATCA
Gaechukl  AATTTATTAGGAGTGTGTGGGATGAATTATTTCGCT TCATACCCAACCAAAGAGGAATCA
NLL GV CGMNYFASYWPTKE E S (360
Century GAAACACTGGTGTCTGCTCGCGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA 1140
Pl 603579 GAAACACTGGTGT CTGCTCGCGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA
Pl 567476 GAAACACTGGTGT CTGCTCGCGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA
d ark GAAACACTGGTGTCTGCTCGCGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA
Ji npun® GAAACACTGGTGTCTGCTCGCGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA
Gaechukl GAAACACTGGTGTCTGCTCGCGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA
E T LV SARVYVYK K GHRRYVYDHS 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 atered 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, aso indicated by asterisk) are indicated by bold.
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CTGGTCATAAAGT GGGAGTATGT GGGATGAATTTTTTTGCTTCT TGGCCAACCAAAGAGAAAT CAGCAACACT CGTGT CTGCTCGTGT TAAAGCTGATCA - 4522
CTGGTCATAAAGT GGGAGTATGT GGGATGAATTTTTTTGCTTCTTGGCCAACCAAAGAGAAAT CAGCAACACT CGTGT CTGCTCGTGT TAAAGCTGATCA - 4532
CTGGTCATAAAGT GGCAGTATGTGGGATGAATTTTTTTGCT TCT TGECCAACCAAAGAGAAAT CAGCAACACT CGTGTCTGCTCGTGT TAAAGCTGATCA - 4532
CTGGTCATAAAGT GGGAGTATGTGGGATGAATTTTTTTGCT TCT TGGCCAACCAAAGAGAAAT CAGCAACACT CGTGTCTGCTCGTGT TAAAGCTGATCA - 4510
CTGGTCATAAAGT GGGAGTATGTGGGATGAATTTTTTTGCTTCTTGGCCAACCAAAGAGAAAT CAGCAACACT CGTGTCTGCTCGTGT TAAAGCTGATCA - 4512

AAGAGTGGATTACTCTCCTCT TTGAGCAGT GAAGGT TCAATTATAACGAGT GCTTGT TTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC - 4422
AAGAGTGGATTACT CTCCTCT TTGAGCAGT GAAGGT TCAATTATAACCAGT GCTTGT TTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC - 4432
AAGAGTGGATTACTCTCCTCTTTGAGCAGT GAAGGT TCAATTATAACGAGTGCTTGT TTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC - 4432
AAGAGTGGATTACT CTCCTCTTTGAGCAGT GAAGGT TCAATTATAACGAGT GCTTGT TTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC - 4410
AAGAGTGGATTACTCTCCTCTTTGAGCAGT GAAGGT TCAATTATAACGAGT GCTTGT TTTCTTAGAGACAAGCATCATATATTGTATATGATTTTGTGAC - 4412

CATGCATGCCCCACGT AGTACT GACGT GAAAGCAAAAAT AAAACACACAACTATAT TTTCT CAAAAATAAT AAAATAGAACACT GCCACTGT TGCATGT G - 4322
CATGCATGCCCCACGT AGTACT GACGT GAAAGCAAAAAT AAAACACACAACTATAT TTTCTCAAAAATAATAAAATAGAACACTGCCACTGT TGCATGI G - 4332
CATGCATGCCCCACGT AGTACT GACGT GAAAGCAAAAAT AAAACACACAACTATAT TTTCTCAAAAATAATAAAATAGAACACT GCCACTGT TGCATGT G - 4332
CATGCATGCCCCACGT AGT ACT GACGT GAAAGCAAAAAT AAAACACACAACTATAT TTTCT CAAAAATAATAAAATAGAACACTGCCACTGT TGCATGT G - 4310
CATGCATGCCCCACGT AGTACT GACGT GAAAGCAAAAAT AAAACACACAACTATAT TTTCTCAAAAATAATAAAATAGAACACT GCCACTGT TGCATGT G - 4312

TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCTTCATGCCTTTACCT TGACTATGT GAAAGGAATAATTAATGCCCTGTTTAATTAGTTTT - 4222
TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCTTCATGCCTTTACCT TGACTATGT GAAAGGAATAATTAATGCCCTGT TTAATTAGTTTT - 4232
TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCT TCATGCCTTTACCT TGACTATGT GAAAGGAATAATTAATGCCCTGT TTAATTAGTTTT - 4232
TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCT TCATGCCTTTACCT TGACTATGT GAAAGGAATAATTAATGCCCTGT TTAATTAGTTTT - 4210
TTTTAATCAACATATATATTCGCAGATGGATTTTCCTTTGCTTCATGCCTTTACCT TGACTATGT GAAAGGAATAATTAATGCCCTGT TTAATTAGTTTT - 4212

TCCCATTAGCTAGCTAGCTAGCTACCGTCGAAAGGT TGATTTGT TTTTTAAAGACGGCACCCAATAATAT GACAAGT ACACATAAAAGCTTCAAGAGT CA - 4122
TCCCATTAGCTAGCT AGCTAGCTACCGT CGAAAGGT TGATTTGT TTTTTAAAGACGGCACCCAATAATAT GACAAGT ACACATAAAAGCTTCAAGAGT CA - 4132
TCCCATTAGCTAGCTAGCTAGCTACCGT CGAAAGGT TGATTTGT TTTTTAAAGACGGCACCCAAT AATAT GACAAGTACACATAAAAGCTTCAAGAGT CA - 4132
TCCCATTAGCTAGCTAGCTAGCTACCGT CGAAAGGT TGATTTGT TTT T TAAAGACGGECACCCAATAATAT GACAAGTACACATAAAAGCTTCAAGAGT CA - 4110
TCCCATTAGCTAGCTAGCTAGCTACCGT CGAAAGGT TGATTTGT TTTTTAAAGACGGCACCCAATAATAT GACAAGT ACACATAAAAGCTTCAAGAGT CA - 4112

AGCTTAGT CCTGAAGGGAGAGATCAAATGACAT GTAGCAT TAACT CTGATAGAGT AACAGCAAAAT CCAAACTCTGAATACATCTTTATCATAATAAAAG - 4022
AGCTTAGT CCTGAAGGGAGAGAT CAAATGACAT GTAGCAT TAACT CTGATAGAGT AACAGCAAAAT CCAAACT CTGAATACATCTTTATCATAATAAAAG - 4032
AGCTTAGT CCTGAAGGGAGAGAT CAAAT GACATGT AGCAT TAACT CTGATAGAGT AACAGCAAAATCCAAACT CTGAATACATCTTTATCATAATAAAAG - 4032
AGCTTAGT CCTGAAGGGAGAGATCAAATGACATGT AGCAT TAACT CT GATAGAGT AACAGCAAAAT CCAAACT CTGAATACATCTTTATCATAATAAAAG - 4010
AGCTTAGT CCTGAAGGGAGAGAT CAAAT GACATGTAGCATTAACT CTGATAGAGT AACAGCAAAATCCAAACTCTGAATACATCTTTATCATAATAAAAG - 4012

TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC - 3922
TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC - 3932
TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC - 3932
TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC - 3910
TATGCAATTGAGCAGGAAAATATTAGACATTTTTTTTTCTATTTTTTAATTCATTAATTTATATAAATATAATAATTAAGATAATTAGAACAAATATATC - 3912

TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGT TTTAATTAAGCTAATTACGATTATTTTATTACTTCAAATAGTGCAATCTCTCA - 3822
TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGT TTTAATTAAGCTAATTACGATTATTTTATTACT TCAAATAGTGCAATCTCTCA - 3832
TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGT TTTAATTAAGCTAATTACGATTATTTTATTACT TCAAATAGTGCAATCTCTCA - 3832
TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGT TTTAATTAAGCTAATTACGATTATTTTATTACTTCAAATAGTGCAATCTCTCA - 3810
TTCTAATTTGAAATAATTAAATTAATTATTATCAATATATTATATGT TTTAATTAAGCTAATTACGATTATTTTATTACTTCAAATAGTGCAATCTCTCA - 3812

TTTCAAACTTCATAACTAACCTAGCAT TCTCCCGAT CGGAGAAT GGCTAGT TGGT TAAATAATGT TAGTGATTTGTTATAAATCTGT TAATGT TTGAGT T - 3722
TTTCAAACTTCATAACTAACCTAGCAT TCTCCOGATCGGAGAATGECTAGT TGGT TAAATAATGT TAGTGATTTGT TATAAATCTGT TAATGT TTGAGT T - 3732
TTTCAAACTTCATAACTAACCTAGCAT TCTCCOGAT CGGAGAATGGCTAGT TGGT TAAATAATGT TAGTGATTTGT TATAAATCTGT TAATGT TTGAGT T - 3732
TTTCAAACT TCATAACTAACCTAGCAT TCTCCOGAT CGGAGAATGGCTAGT TGGT TAAATAATGT TAGTGATTTGT TATAAATCTGT TAATGT TTGAGT T - 3710
TTTCAAACTTCATAACTAACCTAGCAT TCTCCOGAT CGGAGAATGGCTAGT TGGTTAAATAATGT TAGTGATTTGT TATAAATCTGT TAATGT TTGAGT T - 3712

TTATTACACTGGATAAAAAAT CTAGCATTCTCTCTTTTCTCACTAGCATAT TAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG - 3622
TTATTACACTGGATAAAAAAT CTAGCATTCTCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG - 3632
TTATTACACTGGATAAAAAATCTAGCATTCTCTCTTTTCTCACTAGCATAT TAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG - 3632
TTATTACACTGGATAAAAAATCTAGCATTCTCTCTTTTCTCACTAGCATAT TAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG - 3610
TTATTACACTGGATAAAAAATCTAGCATTCTCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAGATATTTATAAATATCTTTTTAATGCTTAATG - 3612

ACTCAATACACGGCCAGT CAAGAT CAGCCT TGGBCCGT ATAAACAACCCT CATAACAT GACATACAATTATAATGGAAAAT TCTCATATAGCACAGT TATG - 3522
ACTCAATACACGGCCAGT CAAGAT CAGCCT TGGOCGT ATAAACAACCCT CATAACAT GACATACAAT TATAATGGAAAAT TCTCATATAGCACAGT TATG - 3532
ACTCAATACACGGCCAGT CAAGAT CAGCCT TGGECCGTATAAACAACCCT CATAACAT GACATACAAT TATAATGGAAAAT TCTCATATAGCACAGT TATG - 3532
ACTCAATACACGGCCAGT CAAGAT CAGCCT TGGECCGTATAAACAACCCT CATAACAT GACATACAAT TATAATGGAAAATTCTCATATAGCACAGT TATG - 3510
ACTCAATACACGGCCAGT CAAGAT CAGCCT TGGOCGTATAAACAACCCT CATAACAT GACATACAATTATAATGGAAAAT TCTCATATAGCACAGI TATG - 3512

AAGGGAAAAACAT GECACACAAAAGGTACT TCTTTTAACTATAAACGAT TATGAAGT TTTCATGGAGAATAGTATGT TCGTCTTTTAACTAACCTAGCAT - 3422
AAGCGAAAAACAT GECACACAAAAGGTACT TCTTTTAACTATAAACGAT TATGAAGT TTTCATGGAGAATAGTATGT TCGTCTTTTAACTAACCTAGCAT - 3432
AAGGGAAAAACAT GBCACACAAAAGGTACT TCTTTTAACTATAAACCGAT TATGAAGT TTTCATGCAGAATAGTATGT TCGTCTTTTAACTAACCTAGCAT - 3432
AAGGGAAAAACAT GEBCACACAAAAGGTACT TCTTTTAACTATAAACGAT TATGAAGT TTTCATGGAGAATAGTATGT TCGTCTTTTAACTAACCTAGCAT - 3410
AAGCGAAAAACAT GBCACACAAAAGGTACT TCTTTTAACTATAAACCGAT TATGAAGT TTTCATGGAGAATAGTATGT TCGTCTTTTAACTAACCTAGCAT - 3412

TCTCCCAATAGGAGAATTAGT TGGT TAAAAAATGT TAATGATTTGT TATAAATCTGT TAATGT TTGAGT TTTATTACTATGGATAAAAAATCTAGCATTC - 3322
TCTCCCAATAGGAGAATTAGT TGGT TAAAAAATGT TAATGATTTGT TATAAATCTGT TAATGT TTGAGT TTTATTACTATGGATAAAAAATCTAGCATTC - 3332
TCTCCCAATAGGAGAATTAGT TGGT TAAAAAATGT TAATGATTTGT TATAAATCTGT TAATGT TTGAGT TTTATTACTATGGATAAAAAATCTAGCATTC - 3332
TCTCCCAATAGGAGAATTAGT TGGT TAAAAAATGT TAATGATTTGT TATAAATCTGT TAATGT TTGAGT TTTATTACTATGGATAAAAAATCTAGCATTC - 3310
TCTCCCAATAGGAGAATTAGT TGGT TAAAAAATGT TAATGATTTGT TATAAATCTGT TAATGT TTGAGT TTTATTACTATGGATAAAAAATCTAGCATTC - 3312

TCTCTTTTCTCACTAGCATAT TAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCT TAATGACTCAATACACGGECCAGT CAAGGTCAACCT - 3222
TCTCTTTTCTCACTAGCATAT TAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCT TAATGACTCAATACACGGOCAGT CAAGGTCAACCT - 3232
TCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCT TAATGACTCAATACACGGCCAGT CAAGGTCAACCT - 3232
TCTCTTTTCTCACTAGCATATTAAAT TAACGATCCAGAAATATTTATAAATATTTTTTTAATGCT TAATGACTCAATACACGGCCAGT CAAGGTCAACCT - 3210
TCTCTTTTCTCACTAGCATATTAAATTAACGATCCAGAAATATTTATAAATATTTTTTTAATGCT TAATGACTCAATACACGECCAGT CAAGGTCAACCT - 3212

TGGTCGGATAAACAACCCT CATAACAT GACATACAAT TATAAT GGAAAAT TCT CATATAGCACAAT TATGAAGGCAAAAACAT GGCACACAAAAGGTACT - 3122
TGGTCGGATAAACAACCCT CATAACAT GACATACAAT TATAAT GGAAAATTCTCATATAGCACAATTAT GAAGGCAAAAACAT GBCACACAAAAGGTACT - 3132
TGGTCGGATAAACAACCCT CATAACATGACATACAAT TATAAT GGAAAAT TCT CATATAGCACAAT TATGAAGGCAAAAACAT GGCACACAAAAGGTACT - 3132
TGGTCGGATAAACAACCCT CATAACATGACATACAAT TATAAT GGAAAAT TCT CATATAGCACAAT TATGAAGGCAAAAACAT GBCACACAAAAGGTACT - 3110
TGGTCGGATAAACAACCCT CATAACATGACATACAAT TATAAT GGAAAAT TCT CATATAGCACAAT TATGAAGGCAAAAACAT GGCACACAAAAGGTACT - 3112

TGTTTTAACTATAAACGATTATGAATTTTTCAGGGAAAATAGCATGT TCGTCTTGATTCTCTTGAAGAACT TTTTAGGTACCT TTTACTAAGT TGGACGT - 3022
TGTTTTAACTATAAACGATTATGAATTTTTCAGGGAAAATAGCATGT TCGTCTTGATTCTCTTGAAGAACT TTTTAGGTACCT TTTACTAAGT TGGACGT - 3032
TGTTTTAACTATAAACGATTATGAAT TTTTCAGGGAAAATAGCATGT TCGTCTTGATTCTCTTGAAGAACT TTTTAGGTACCTTTTACTAAGITGGACGT - 3032
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TGTTTTAACTATAAACGATTATGAAT TTTTCAGGGAAAATAGCATGT TCGTCTTGATTCTCTTGAAGAACT TTTTAGGTACCTTTTACTAAGT TGGACGT - 3010
TGTTTTAACTATAAACGATTATGAAT TTTTCAGGGAAAATAGCATGT TCGTCTTGATTCTCTTGAAGAACT TTTTAGGTACCTTTTACTAAGI TGGACGT - 3012

GATTTTGTCTATGT TCAGGAGAAAATAAAGGATAAAATGT CTTTTGTGGACATGAT TTTGATTGT GATTTCATGT TAAGGGAGTAAGGATGATGTAGT TT - 2922
GATTTTGTCTATGI TCAGGAGAAAATAAAGGATAAAATGT CTTTTGTGGACATGATTTTGATTGTGAT TTCATGT TAAGGGAGTAAGGATGATGTAGI TT - 2932
GATTTTGTCTATGT TCAGGAGAAAATAAAGGATAAAATGTCTTTTGTGGACATGAT TTTGATTGT GATTTCATGT TAAGGGAGTAAGGATGATGTAGT TT - 2932
GATTTTGTCTATGT TCAGGAGAAAATAAAGGATAAAATGTCTTTTGTGGACATGAT TTTGATTGTGATTTCATGT TAAGGGAGTAAGGATGATGTAGTTT - 2910
GATTTTGTCTATGT TCAGGAGAAAATAAAGGATAAAATGT CTTTTGTGGACATGATTTTGATTGTGATTTCATGT TAAGGGAGTAAGGATGATGTAGT TT - 2912

TATGTAGAGT TTGTAGGTCTTGGATCT TTTTCATTAATGAAGT CATTTGCTTCT TGAAGATCAAT GACAACAAAAT GAAGAAGTAAGAAAGGTGATTGGA - 2822
TATGTAGAGT TTGTAGGTCTTGGATCT TTTTCATTAATGAAGT CATTTGCT TCTTCGAAGAT CAATGACAACAAAAT GAAGAAGT AAGAAAGGT GATTGGA - 2832
TATGTAGAGT TTGTAGGT CTTGGATCTTTTTCATTAATGAAGT CATTTGCT TCT TGAAGATCAAT GACAACAAAAT GAAGAAGTAAGAAAGGTGATTGGA - 2832
TATGTAGAGT TTGTAGGTCTTGGATCTTTTTCATTAATGAAGT CATTTGCT TCTTGAAGATCAAT GACAACAAAAT GAAGAAGT AAGAAAGGTGATTGCA - 2810
TATGTAGAGTTTGTAGGTCTTGGATCTTTTTCATTAATGAAGT CATTTGCT TCTTGAAGATCAAT GACAACAAAAT GAAGAAGTAAGAAAGGTGATTGGA - 2812

GACCTCATTTTTAAGAAAAAAT GAGT CAAGAAT AAGCT TACCACCATAGCGAAGT CATGAAT AAGAGCT TGAAAGT AAGAGAAGAT GAGT GGAGEGAGACG - 2722
GACCTCATTTTTAAGAAAAAAT GAGT CAAGAAT AAGCT TACCACCATAGGAAGT CATGAAT AAGAGCT TGAAAGT AAGAGAAGAT GAGT GGAGEGAGAGG - 2732
GACCTCATTTTTAAGAAAAAAT GAGT CAAGAAT AAGCT TACCACCAT AGGAAGT CATGAAT AAGAGCT TGAAAGT AAGAGAAGAT GAGT GGAGBGAGAGG - 2732
GACCTCATTTTTAAGAAAAAAT GAGT CAAGAAT AAGCT TACCACCAT AGGAAGT CATGAAT AAGAGCT TGAAAGT AAGAGAAGAT GAGT GGAGBGAGAGG - 2710
GACCTCATTTTTAAGAAAAAAT GAGT CAAGAAT AAGCT TACCACCATAGGAAGT CATGAATAAGAGCT TGAAAGT AAGAGAAGATGAGT GGAGGGAGAGG - 2712

GAGAGAGATGACACAAAAT TTATGCCT CAAATAAGGT CTGAACAT TGAAGT CTAAT TTCT TAAATGATCAAAAT TGAAAAAAT ACACACACAAGACCTCT - 2622
GAGAGAGATGACACAAAATTTAT GCCT CAAATAAGGT CTGAACAT TGAAGT CTAATTTCT TAAAT GATCAAAATTGAAAAAATACACACACAAGACCTCT - 2632
GAGAGAGATGACACAAAATTTATGCCT CAAATAAGGT CTGAACAT TGAAGT CTAAT TTCT TAAATGATCAAAATTGAAAAAATACACACACAAGACCTCT - 2632
GAGAGAGATGACACAAAATTTATGCCT CAAATAAGGT CTGAACAT TGAAGT CTAATTTCT TAAAT GATCAAAAT TGAAAAAATACACACACAAGACCTCT - 2610
GAGAGAGATGACACAAAATTTATGCCT CAAATAAGGT CTGAACATTGAAGT CTAATTTCT TAAATGAT CAAAATTGAAAAAATACACACACAAGACCTCT - 2612

ATAGTTTAAGTGTCATTCAAAATTGCAGAAAAAT TTAGAT TTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGTCAAATTTTGAGTCAAAATTTCA - 2522
ATAGTTTAAGTGT CATTCAAAATTGCAGAAAAAT TTAGAT TTCTATTCAAATTTCACT TGAATTTGAATTTATAGAGT CAAATTTTGAGT CAAAATTTCA - 2532
ATAGTTTAAGTGT CATTCAAAAT TGGAGAAAAAT TTAGATTTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGTCAAATTTTGAGTCAAAATTTCA - 2532
ATAGTTTAAGTGT CATTCAAAATTGCAGAAAAATTTAGATTTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGT CAAATTTTGAGTCAAAATTTCA - 2510
ATAGTTTAAGTGT CATTCAAAATTGGAGAAAAAT TTAGATTTCTATTCAAATTTCACTTGAATTTGAATTTATAGAGTCAAATTTTGAGTCAAAATTTCA - 2512

TTAATTATAATCAGT GAATTTCAACTATGGT T TAGT CTGCTAATCCAATATCAAGT CCAAAGT TCTTCACTAAGT GT GCTTAGGT GTCATGAGGCATGTA - 2422
TTAATTATAATCAGT GAATTTCAACTATGGT T TAGT CTGCTAATCCAATATCAAGT CCAAAGT TCTTCACTAAGT GT GCTTAGGTGTCATGAGGCATGTA - 2432
TTAATTATAATCAGT GAATTTCAACTATGGT TTAGT CTGCTAATCCAATATCAAGT CCAAAGT TCTTCACTAAGT GTGCT TAGGT GTCATGAGCCATGTA - 2432
TTAATTATAATCAGT GAATTTCAACTATGGT T TAGT CTGCTAATCCAATATCAAGT CCAAAGT TCTTCACTAAGT GTGCT TAGGTGTCATGAGGCATGTA - 2410
TTAATTATAATCAGTGAATTTCAACTATGGT TTAGT CTGCTAATCCAATATCAAGT CCAAAGT TCTTCACTAAGT GTGCTTAGGT GTCATGAGGCATGTA - 2412

AAATATAAAGGACAT GTACAAAGT ATGACCAT AT GAT GT GACAAT GAGGT GT AACAAGCAAAT GCTCACCT TCCCTTTAGGCT GGTCCAAAATTTAATTG - 2322
AAATATAAAGGACAT GTACAAAGT AT GACCAT AT GAT GT GACAAT GAGGT GT AACAAGCAAAT GCTCACCT TCCCTT TAGGCT GGTCCAAAATTTAATTG - 2332
AAATATAAAGGACAT GTACAAAGT AT GACCAT AT GAT GTGACAAT GAGGT GTAACAAGCAAAT GCTCACCT TCCCTT TAGGCTGGTCCAAAATTTAATTG - 2332
AAATATAAAGGACAT GTACAAAGT AT GACCATAT GAT GT GACAAT GAGGT GTAACAAGCAAAT GCTCACCT TCCCTTTAGGCTGGTCCAAAATTTAATTG - 2310
AAATATAAAGGACAT GTACAAAGT AT GACCATAT GAT GT GACAAT GAGGT GTAACAAGCAAATGCTCACCTTCCCTTTAGGCTGGTCCAAAATTTAATTG - 2312

GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGT GCACT GAATGCACGT GAAATTACAAAACTATCTCAAATACAAAA - 2222
GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGT GCACT GAATGCACGT GAAATTACAAAACTATCTCAAATACAAAA - 2232
GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACAT CAAATAGT GCACT GAATGCACGT GAAATTACAAAACTATCTCAAATACAAAA - 2232
GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGT GCACT GAATGCACGT GAAATTACAAAACTATCTCAAATACAAAA -2210
GATTGAGCTTCTCCCAATTCAATTAAATTTCTTTTTTAACACACACATCAAATAGT GCACT GAATGCACGT GAAATTACAAAACTATCTCAAATACAAAA - 2212

ACTAGTCTAGGT GT CCTAAAATACAAAGACT GAAAAAT CCTATAT TATCAGAGT ACCCT CCTTACACTAT GGAGT CCTAAATACAAGACT CAAAAATAAT - 2122
ACTAGTCTAGGTGT CCTAAAATACAAAGACT GAAAAAT CCTATAT TAT CAGAGT ACCCT CCTTACACTAT GGAGT CCTAAATACAAGACTCAAAAATAAT - 2132
ACTAGTCTAGGT GT CCTAAAATACAAAGACT GAAAAAT CCTATAT TATCAGAGTACCCT CCTTACACTAT GGAGT CCTAAATACAAGACT CAAAAATAAT - 2132
ACTAGT CTAGGT GT CCTAAAATACAAAGACT GAAAAAT CCTATAT TATCAGAGTACCCT CCTTACACTAT GGAGT CCTAAATACAAGACT CAAAAATAAT - 2110
ACTAGTCTAGGT GT CCTAAAATACAAAGACT GAAAAAT CCTATAT TATCAGAGTACCCT CCTTACACTAT GGAGT CCTAAATACAAGACT CAAAAATAAT - 2112

GAAATCCTAATATAATATATGTACAAAAATAAGT GGATTCATACT TGGT CTATTGATCGAAAATCTACCT TAAGGCT CATGAGAATCCTAAGGTCTTCTC - 2022
GAAATCCTAATATAATATATGT ACAAAAATAAGT GGATTCATACT TGGT CTATTGATCGAAAATCTACCT TAAGGCT CATGAGAATCCTAAGGTCTTCTC - 2032
GAAATCCTAATATAATATATGTACAAAAATAAGT GGAT TCATACT TGGT CTAT TGATCGAAAATCTACCT TAAGGCTCATGAGAATCCTAAGGTCTTCTC - 2032
GAAATCCTAATATAATATATGTACAAAAATAAGT GGATTCATACT TGGT CTAT TGATCGAAAATCTACCT TAAGGCT CATGAGAATCCTAAGGTCTTCTC - 2010
GAAATCCTAATATAATATATGTACAAAAATAAGT GGATTCATACT TGGT CTATTGATCGAAAATCTACCT TAAGGCTCATGAGAATCCTAAGGTCTTCTC - 2012

CTGCATCTCTGACTCAATCTTTTAAGT CTCCAACCATGACT TTGGTAATGGGT TTTCTCCT TGAGAAGATTGCATTAAAGGAGGTCAAGTTTTTTTTTAA - 1922
CTGCATCTCTGACTCAATCTTTTAAGT CTCCAACCATGACT TTGGTAATGGGT TTTCTCCTTGAGAAGATTGCATTAAAGGAGGTCAAGT TTTTTTTTAA - 1932
CTGCATCTCTGACTCAATCTTTTAAGT CTCCAACCATGACT TTGGTAATGGGT TTTCTCCT TGAGAAGAT TGCATTAAAGGAGGTCAAGT TTTTTTTTAA - 1932
CTGCATCTCTGACTCAATCTTTTAAGT CTCCAACCATGACT TTGGTAATGGGT TTTCTCCT TGAGAAGAT TGCATTAAAGGAGGTCAAGT TTTTTTTTAA - 1910
CTGCATCTCTGACTCAATCTTTTAAGT CTCCAACCATGACT TTGGTAATGGGT TTTCTCCT TGAGAAGAT TGCATTAAAGGAGGTCAAGT TTTTTTTTAA - 1912

AGTCATCATAATATCAATGT GCTATCCAATAATTTTCCTTATGATTATTTTTTGT TCAGAAACTTAAATTGT TTAATGAATTTTTTTTTATCAATCGIGT - 1822
AGTCATCATAATATCAATGT GCTATCCAATAATTTTCCTTATGATTATTTTTTGT TCAGAAACTTAAATTGTTTAATGAATTTTTTTTTATCAATCGTGT - 1832
AGTCATCATAATATCAATGT GCTATCCAATAATTTTCCTTATGATTATTTTTTGT TCAGAAACTTAAATTGT TTAATGAATTTTTTTTTATCAATCGTGT - 1832
AGTCATCATAATATCAATGT GCTATCCAATAATTTTCCTTATGATTATTTTTTGT TCAGAAACTTAAATTGTTTAATGAATTTTTTTTTATCAATCGTGT - 1810
AGTCATCATAATATCAATGT GCTATCCAATAATTTTCCTTATGATTATTTTTTGT TCAGAAACTTAAATTGT TTAATGAATTTTTTTTTATCAATCGTGT - 1812

ATATTCATTTAAAAAACTCAAACCTAATATCTTATTTAATTAAGAGACTAAATTTAGT TTCATTCAAACTAATAATATATTGATCAAGT TCTTATTGCAA - 1722
ATATTCATTTAAAAAACTCAAACCTAATATCT TATTTAATTAAGAGACTAAATTTAGT TTCATTCAAACTAATAATATATTGATCAAGT TCTTATTGCAA - 1732
ATATTCATTTAAAAAACT CAAACCTAATATCT TATTTAATTAAGAGACTAAATTTAGT TTCATTCAAACTAATAATATATTGATCAAGT TCTTATTGCAA - 1732
ATATTCATTTAAAAAACT CAAACCTAATATCTTATTTAATTAAGAGACTAAAT TTAGT TTCATTCAAACTAATAATATATTGATCAAGTTCTTATTGCAA - 1710
ATATTCATTTAAAAAACT CAAACCTAATATCTTATTTAATTAAGAGACTAAATTTAGT TTCATTCAAACTAATAATATATTGATCAAGT TCTTATTGCAA - 1712

ATGTAAGGAATAAAT TAAAGGT GTAACGTAT T TGT CAGGGAAACTAGT TAATATATATATATATATATATATATATATATATATATATATATATATATAT - 1622
ATGTAAGGAATAAAT TAAAGGT GTAACGTAT T TGT CAGGGAAACTAGT TAATATATATATATATATATATATATATATATATATATATATATATATATAT - 1632
ATGTAAGGAATAAATTAAAGGT GTAACGTAT T TGT CAGGGAAACTAGT TAATATATATATATATATATATATATATATATATATATATATATATATATAT - 1632
ATGTAAGGAATAAATTAAAGGT GTAACGTAT T TGT CAGGGAAACTAGT TAATATATATATATATATATATATATATATATATATATATATATATATATAT - 1610
ATGTAAGGAATAAATTAAAGGT GTAACGTAT T TGT CAGGGAAACTAGT TAATATATATATATATATATATATATATATATATATATATATATATATATAT - 1612

ATATATATA- - - ----------- TGAATTAATTAATATAATGGT TTAACTTTTTCAGAACTAACTTGGTTTATTTAGT TCATCAATGACTAATTTGATTT - 1536
ATATATATATATATATATATATATGAATTAATTAATATAATGGT TTAACTTTTTCAGAACTAACTTGGT TTATTTAGT TCATCAATGACTAATTTGATTT - 1532
ATATATATATATATATATATATATGAATTAATTAATATAATGGT TTAACTTTTTCAGAACTAACTTGGT TTATTTAGT TCATCAATGACTAATTTGATTT - 1532
- - - - - - TGAATTAATTAATATAATGGT TTAACTTTTTCAGAACTAACTTGGT TTATTTAGT TCATCAATGACTAATTTGATTT - 1532
TGAATTAATTAATATAATGGT TTAACTTTTTCAGAACTAACTTGGT TTATTTAGT TCATCAATGACTAATTTGATTT - 1532

ATA-

TTTTTAATTGITAGTTTTTATTAGT GGTAGAGT TTAAACTCACAATTTCTTTATCTTTCAAAATATGT TTAATTAGAGTGATTTTTTTTCTGAAAATGAA - 1436
TTTTTAATTGITAGT TTTTATTAGT GGTAGAGT TTAAACTCACAATTTCTTTATCTTTCAAAATATGT TTAATTAGAGTGATTTTTTTTCTGAAAATGAA - 1432
TTTTTAATTGTTAGT TTTTATTAGT GGTAGAGT TTAAACTCACAATTTCTTTATCTTTCAAAATATGT TTAATTAGAGTGATTTTTTTTCTGAAAATGAA - 1432
TTTTTAATTGITAGI TTTTATTAGT GGTAGAGT TTAAACTCACAATTTCTTTATCTTTCAAAATATGT TTAATTAGAGTGATTTTTTTTCTGAAAATGAA - 1432
TTTTTAATTGTTAGT TTTTATTAGT GGTAGAGT TTAAACTCACAATTTCTTTATCTTTCAAAATATGT TTAATTAGAGTGATTTTTTTTCTGAAAATGAA - 1432

AATGTTGATATACTTTAAAAGATAACT AAAAAAAGCT CTCAAATTACAT TTTGAGT TGT TTCAGGT TCCATTGCCTTATTGCTAAAACTCCAACTAAAAT - 1336
AATGTTGATATACTTTAAAAGATAACT AAAAAAAGCT CTCAAATTACAT TTTGAGT TGT TTCAGGT TCCATTGCCTTATTGCTAAAACTCCAACTAAAAT - 1332
AATGTTGATATACT TTAAAAGATAACTAAAAAAAGCT CTCAAATTACAT TTTGAGT TGT TTCAGGT TCCATTGCCT TATTGCTAAAACTCCAACTAAAAT - 1332
AATGTTGATATACT TTAAAAGATAACTAAAAAAAGCT CTCAAATTACATTTTGAGT TGT TTCAGGT TCCATTGCCT TATTGCTAAAACTCCAACTAAAAT - 1332
AATGTTGATATACTTTAAAAGATAACTAAAAAAAGCT CTCAAATTACATTTTGAGT TGT TTCAGGT TCCATTGCCTTATTGCTAAAACTCCAACTAAAAT - 1332

AACAAATAGCACAT GCAGGT GCCAAACAACACGT TACT CTGAT GAAGGT GATGT GCCTCTAGCAGT CTAGCT TATGAGGCTCGCTGCTTATCAACGATTCA - 1236
AACAAATAGCACAT GCAGGT GCAAACAACACGT TACT CTGAT GAAGGT GATGT GOCTCTAGCAGT CTAGCT TATGAGGCTCGCTGCTTATCAACGATTCA - 1232
AACAAATAGCACAT GCAGGT GCAAACAACACGT TACT CTGAT GAAGGT GATGT GCCT CTAGCAGT CTAGCT TATGAGGCTCGCTGCTTATCAACGATTCA - 1232
AACAAATAGCACAT GCAGGT GCAAACAACACGT TACT CTGAT GAAGGT GATGT GCCT CTAGCAGT CTAGCT TATGAGGCTCGCTGCTTATCAACGATTCA - 1232
AACAAATAGCACAT GCAGGT GCAAACAACACGT TACT CTGAT GAAGGT GATGT GOCT CTAGCAGT CTAGCT TATGAGGCTCGCTGCTTATCAACGATTCA - 1232

TCATTCCCCAAGACGT GTACGCAGAT TAAACAAT GGACAAAACT TCAATCGATTATAGAATAATAATTTTAACAGT GCCGACT TTTTTCTGTAAACAAAA - 1136
TCATTCCCCAAGACGT GTACGCAGAT TAAACAAT GGACAAAACT TCAATCGATTATAGAATAATAATTTTAACAGT GOCCGACT TTTTTCTGTAAACAAAA - 1132
TCATTCCCCAAGACGT GTACGCAGAT TAAACAATGGACAAAACT TCAAT CGATTATAGAATAATAATTTTAACAGT GCCGACT TTTTTCTGTAAACAAAA - 1132
TCATTCCCCAAGACGT GTACGCAGAT TAAACAAT GGACAAAACT TCAATCGAT TATAGAATAATAAT TTTAACAGT GOCGACT TTTTTCTGTAAACAAAA - 1132
TCATTCCCCAAGACGT GTACGCAGAT TAAACAAT GGACAAAACT TCAATCGATTATAGAATAATAATTTTAACAGT GCCGACTTTTTTCTGTAAACAAAA - 1132

GGCOCAGAAT CATATCGCACATCATCTTGAATGCAGT GT CGAGT TTGGACCAT TTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGTGTGA - 1036
GGCCAGAAT CATATCGCACAT CATCT TGAATGCAGT GT CGAGT TTGGACCAT TTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGTGTGA - 1032
GGCCAGAATCATATCGCACATCATCT TGAATGCAGT GTCGAGT TTGGACCAT TTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGIGTGA - 1032
GGCCAGAAT CATATCGCACAT CATCT TGAATGCAGT GT CGAGT TTGGACCAT T TGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGTGTGA - 1032
GGCCAGAATCATATCGCACATCATCT TGAATGCAGT GTCGAGT TTGGACCATTTGAGTACAAAGCCAATATTGAATGATTTTTCGATTTTACATGIGTGA - 1032
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ATCAGACAAAAGT GCATGCAATCACT TGCAAGTAAAT TAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACT TTTATATAAAAAAATATACATT - 936
ATCAGACAAAAGT GCATGCAATCACT TGCAAGT AAATTAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACTTTTATATAAAAAAATATACATT - 932
ATCAGACAAAAGT GCATGCAATCACT TGCAAGTAAATTAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACT TTTATATAAAAAAATATACATT - 932
ATCAGACAAAAGT GCATGCAATCACT TGCAAGTAAAT TAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACT TTTATATAAAAAAATATACATT - 932
ATCAGACAAAAGT GCATGCAATCACT TGCAAGTAAATTAAGGATACTAATCTATTCCTTTCATTTTATATGCTCCACT TTTATATAAAAAAATATACATT - 932

ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGT TT TATGGCCCT GCTAAATAACCT AAATGAGT CTAACTATTGCATATGAATCAAATGA - 836
ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGT TTTATGGOCCT GCTAAATAACCTAAAT GAGT CTAACTATTGCATATGAATCAAAT A - 832
ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGT TTTATGECCCT GCTAAATAACCT AAATGAGT CTAACTATTGCATATGAATCAAATGA - 832
ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGT TTTATGGCCCTGCTAAATAACCTAAAT GAGT CTAACTATTGCATATGAATCAAATGA - 832
ATTATATATGCATTATTAATTATTGCAGTATTATGCTATTGGT TTTATGGCCCTGCTAAATAACCTAAATGAGTCTAACTATTGCATATGAATCAAATCGA - 832

AGGAAGAAT CATGAT CTAAACCT GAGT ACCCAAT GCAATAAAAT GCGT CCTAT TACCT AAACT TCAAACACACAT TGOCATCGGACGTATAAATTAATCC - 736
AGGAAGAAT CATGAT CTAAACCT GAGT ACCCAAT GCAATAAAAT GCGT CCTATTACCTAAACT TCAAACACACAT TGOCAT CGGACGTATAAATTAATCC - 732
AGGAAGAAT CATGAT CTAAACCT GAGT ACCCAAT GCAATAAAAT GCGT CCTAT TACCTAAACT TCAAACACACATTGOCATCGGACGTATAAATTAATGC - 732
AGGAAGAAT CATGAT CTAAACCT GAGTACCCAATGCAATAAAAT GCGT CCTAT TACCTAAACT TCAAACACACATTGOCATCGGACGTATAAATTAATCC - 732
AGGAAGAAT CATGATCTAAACCT GAGT ACCCAAT GCAATAAAATGCGT CCTAT TACCTAAACT TCAAACACACATTGOCATCGGACGTATAAATTAATGC - 732

ATATAGATTATTTTCAGAAAAGAAAACAT CAAAAGCT CTAAAACT TCTTTTAACT TTGAAATAAGCT GATAAAAATACGCT TTAAATCAACTGTGTGCTG - 636
ATATAGATTATTTTGAGAAAAGAAAACAT CAAAAGCT CTAAAACT TCTTTTAACT TTGAAATAAGCTGATAAAAATACGCT TTAAATCAACTGTGTGCTG - 632
ATATAGATTATTTTGAGAAAAGAAAACAT CAAAAGCT CTAAAACT TCTTTTAACT TTGAAATAAGCTGATAAAAATACGCTTTAAATCAACTGTGTCCTG - 632
ATATAGATTATTTTGAGAAAAGAAAACAT CAAAAGCT CTAAAACT TCTTTTAACT TTGAAATAAGCTGATAAAAATACGCT TTAAATCAACTGTGTGCTG - 632
ATATAGATTATTTTGAGAAAAGAAAACAT CAAAAGCT CTAAAACT TCTTTTAACT TTGAAATAAGCTGATAAAAATACGCTTTAAATCAACTGTGTCCTG - 632

TATATAAGCTGCAAT TTCACATTTTACCAAACCGAAACAAGAAT GGTAACAGT GAGGCAAAAAT TTGAAAAATGTCCTACTTCACATTCACATCAAATTA - 536
TATATAAGCTGCAAT TTCACATTTTACCAAACCGAAACAAGAAT GGT AACAGT GAGGCAAAAATTTGAAAAATGT CCTACT TCACATTCACATCAAATTA - 532
TATATAAGCTGCAATTTCACATTTTACCAAACCGAAACAAGAAT GGT AACAGT GAGGCAAAAAT TTGAAAAATGTCCTACTTCACATTCACATCAAATTA - 532
TATATAAGCTGCAATTTCACATTTTACCAAACCGAAACAAGAAT GGT AACAGT GAGGCAAAAATTTGAAAAATGT CCTACTTCACATTCACATCAAATTA - 532
TATATAAGCTGCAATTTCACATTTTACCAAACCGAAACAAGAAT GGT AACAGT GAGGCAAAAATTTGAAAAATGT CCTACTTCACATTCACATCAAATTA - 532

ATTACAACT AAATAAATAAACAT CGT GATTCAAGCAGT AAT GAAAGT CGAAAT CAGATAGAATATACACGT TTAACATCAATTGAATTTTTTTTTAAATG - 436
ATTACAACTAAATAAATAAACAT CGT GATTCAAGCAGT AAT GAAAGT CGAAAT CAGATAGAATATACACGT TTAACATCAATTGAATTTTTTTTTAAATG - 432
ATTACAACTAAATAAATAAACAT CGT GATTCAAGCAGT AAT GAAAGT CGAAAT CAGATAGAATATACACGT TTAACATCAATTGAATTTTTTTTTAAATG - 432
ATTACAACTAAATAAATAAACAT CGT GAT TCAAGCAGT AATGAAAGT CGAAAT CAGATAGAATATACACGT TTAACATCAATTGAATTTTTTTTTAAATG - 432
ATTACAACTAAATAAATAAACAT CGT GATTCAAGCAGT AAT GAAAGT CGAAAT CAGATAGAATATACACGT TTAACATCAATTGAATTTTTTTTTAAATG - 432

GATATATACAAGTTTACTATTTTATATATAATGAAAATTCATTTTGTGT TAGCACAAAACT TACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC - 336
GATATATACAAGTTTACTATTTTATATATAATGAAAATTCATTTTGT GT TAGCACAAAACT TACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC - 332
GATATATACAAGT TTACTATTTTATATATAATGAAAATTCATTTTGT GT TAGCACAAAACT TACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC - 332
GATATATACAAGT TTACTATTTTATATATAATGAAAATTCATTTTGT GT TAGCACAAAACT TACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC - 332
GATATATACAAGT TTACTATTTTATATATAATGAAAATTCATTTTGT GT TAGCACAAAACT TACAGAAAGAGATAAATTTTAAATAAAGAGAATTATATC - 332

CAATTTTATAATCCAAAATAAT CAAATTAAAGAATAT TGECTAGATAGACCGECT TTTTCACTGCCCCT GCCTGGATAATGAAAATTCATATCAAAACAAT - 236
CAATTTTATAATCCAAAATAAT CAAATTAAAGAATAT TGECTAGATAGACCGGCT TTTTCACTGCCCCTGCTGGATAATGAAAATTCATATCAAAACAAT - 232
CAATTTTATAATCCAAAATAAT CAAATTAAAGAATAT TGECTAGATAGACCGECT TTTTCACTGCCCCTGCT GGATAATGAAAATTCATATCAAAACAAT - 232
CAATTTTATAATCCAAAATAAT CAAATTAAAGAATAT TGECTAGATAGACCGGCT TTTTCACTGCCCCTGCT GGATAATGAAAATTCATATCAAAACAAT - 232
CAATTTTATAATCCAAAATAAT CAAATTAAAGAATAT TGECTAGATAGACCGGECT TTTTCACTGCCCCTGCT GGATAATGAAAATTCATATCAAAACAAT - 232

ACAGAAGTTCTAGT TTAATAATAAAAAAGT TGECAAACTGT CATTCCCTGT TGGT TTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA - 136
ACAGAAGTTCTAGTTTAATAATAAAAAAGT TGECAAACTGT CATTCCCTGT TGGT TTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA - 132
ACAGAAGT TCTAGT TTAATAATAAAAAAGT TGGCAAACTGT CATTCCCTGT TGGT TTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA - 132
ACAGAAGT TCTAGT TTAATAATAAAAAAGT TGECAAACTGT CATTCCCTGT TGGT TTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA - 132
ACAGAAGT TCTAGT TTAATAATAAAAAAGT TGECAAACT GTCATTCCCTGT TGGT TTTTAAGCCAAATCACAATTCAATTACGTATCAGAAATTAATTTA - 132

AACCAAATATATAGCTACGAGGEGAACT TCTTCAGT CATTACTAGCTAGCT CACTAAT CACTATATATACGACATGCTACAAGT GAAGT GACCATATCTTA - 36
AACCAAATATATAGCTACGAGGEGAACT TCTTCAGT CAT TACTAGCTAGCT CACTAAT CACTATATATACGACATGCTACAAGT GAAGTGACCATATCTTA - 32
AACCAAATATATAGCTACGAGGGAACT TCTTCAGT CATTACTAGCTAGCTCACTAATCACTATATATACGACATGCTACAAGT GAAGT GACCATATCTTA - 32
AACCAAATATATAGCTACGAGGGAACT TCTTCAGT CATTACTAGCTAGCTCACTAATCACTATATATACGACATGCTACAAGT GAAGTGACCATATCTTA - 32
AACCAAATATATAGCTACGAGGGAACT TCTTCAGT CATTACTAGCTAGCTCACTAATCACTATATATACGACATGCTACAAGT GAAGTGACCATATCTTA - 32

ATTTCAAATCATAAAATTCTTCCACCAAGT TATGTATGGGT TTCCTTGTGT TGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGT TCCAGCATATCAAC 65
ATTTCAAATCATAAAATTCTTCCACCAAGTT- - - - ATGEGTTTCCTTGTGT TGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGT TCCAGCATATCAAC 65
ATTTCAAATCATAAAATTCTTCCACCAAGT T- - - - ATGGGTTTCCTTGTGT TGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGT TCCAGCATATCAAC 65
ATTTCAAATCATAAAATTCTTCCACCAAGTT- ATGGGTTTCCTTGTGTTGCTTCTTTTCTCCCTCTTAGGT CTCTCTTCTAGT TCCAGCATATCAAC 65
ATTTCAAATCATAAAATTCTTCCACCAAGT T- - - - ATGGGTTTCCTTGTGI TGCTTCTTTTCTCCCTCTTAGGTCTCTCTTCTAGT TCCAGCATATCAAC 65

TCATCGT TCCATATTGGACCT TGACCT AACCAAGT TTACCACACAGAAACAGGT GT CTTCACTGT TCCAACT ATGGAAGAGT GAGCATGGACGTGTCTAC 165
TCATCGT TCCATATTGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGT GTCTTCACT GT TCCAACTAT GGAAGAGT GAGCATGGACGTGTCTAC 165
TCATCGT TCCATAT TGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGT GT CTTCACTGT TCCAACT ATGGAAGAGT GAGCATGGACGTGTCTAC 165
TCATCGT TCCATAT TGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGT GTCTTCACT GT TCCAACTAT GGAAGAGT GAGCATGGACGTGTCTAC 165
TCATCGT TCCATAT TGGACCT TGACCTAACCAAGT TTACCACACAGAAACAGGT GTCTTCACTGT TCCAACTATGGAAGAGT GAGCATGGACGT GTCTAC 165

CATAACCACGAAGAAGAGGCAAAGAGACT TGAGAT TTTCAAGAATAACT TGAACTATAT CAGGGACAT GAAT GCCAAACAGAAAAT CACCCCATTCTCATC 265
CATAACCACGAAGAAGAGGCAAAGAGACT TGAGAT TTTCAAGAATAACT TGAACT ATAT CAGGGACAT GAAT GCAAACAGAAAATCACCCCATTCTCATC 265
CATAACCACGAAGAAGAGGCAAAGAGACT TGAGAT TTTCAAGAATAACT TGAACT ATAT CAGGGACAT GAAT GCCAAACAGAAAATCACCCCATTCTCATC 265
CATAACCACGAAGAAGAGGCAAAGAGACT TGAGAT TTTCAAGAATAACT TGAACTATAT CAGGGACAT GAAT GCAAACAGAAAATCACCCCATTCTCATC 265
CATAACCACGAAGAAGAGGCAAAGAGACT TGAGAT TTTCAAGAATAACT TGAACT ATAT CAGGGACAT GAAT GCCAAACAGAAAATCACCCCATTCTCATC 265

GTTTAGGAT TGAACAAGT TTGCT GACAT CACT CCTCAAGAGT TCAGCAAAAAGT ACT TGCAAGCT CCCAAGGAT GT GT CGCAGCAAAT CAAAATGECCAA 365
GTTTAGGAT TGAACAAGT TTGCT GACAT CACT CCT CAAGAGT TCAGCAAAAAGT ACT TGCAAGCT CCCAAGGAT GT GT CGCAGCAAATCAAAATGECCAA 365
GTTTAGGATTGAACAAGT TTGCTGACAT CACT CCTCAAGAGT TCAGCAAAAAGT ACT TGCAAGCT CCCAAGGAT GT GT CGCAGCAAAT CAAAATGECCAA 365
GTTTAGGATTCGAACAAGT TTGCTGACAT CACT CCT CAAGAGT TCAGCAAAAAGT ACT TGCAAGCT CCCAAGGAT GTGT CGCAGCAAATCAAAATGECCAA 365
GTTTAGGATTGAACAAGT TTGCTGACAT CACT CCTCAAGAGT TCAGCAAAAAGT ACT TGCAAGCT CCCAAGGAT GT GT CGCAGCAAAT CAAAATGECCAA 365

CAAGAAAAT GAAGAAGCAACAATATTCT TGT GACCAT CCACCT GCAT CAT GGGAT TGGAGGAAAAAAGGT GT CAT CACCCAAGT AAAGTACCAAGGEEECC 465
CAAGAAAAT GAAGAAGGAACAATATTCT TGT GACCATCCACCT GCAT CAT GGGAT TGGAGGAAAAAAGGT GT CATCACCCAAGT AAAGTACCAAGEEEEC 465
CAAGAAAAT GAAGAAGGAACAATAT TCT TGT GACCAT CCACCT GCAT CAT GGGAT TGGAGCAAAAAAGGT GT CATCAGCCAAGT AAAGTACCAAGEEECC 465
CAAGAAAAT GAAGAAGGAACAATATTCT TGT GACCAT CCACCT GCAT CAT GGGAT TGGAGCAAAAAAGGT GT CATCACCCAAGT AAAGT ACCAAGEEGEC 465
CAAGAAAAT GAAGAAGGAACAATATTCT TGTGACCAT CCACCT GCAT CAT GGGAT TGGAGGAAAAAAGGT GT CATCACCCAAGT AAAGTACCAAGGGGGC 465

TGTGgt at gt gaaaccattaattgtttttactacgtaattaccactccttctatcttaaaataaacagttgtcttaaattgttttatataaattaaaaat 565
TGTGgt at gt gaaaccattaattgtttttactacgtaattaccactccttctatcttaaaat aaacagttgtcttaaattgttttatataaattaaaaat 565
TGTGgt at gt gaaaccattaattgtttttactacgtaattaccactccttctatcttaaaat aaacagttgtcttaaattgttttatataaattaaaaat 565
TGTGgt at gt gaaaccattaattgtttttactacgtaattaccactccttctatcttaaaataaacagttgtcttaaattgttttatataaattaaaaat 565
TGTGgt at gt gaaaccattaattgtttttactacgtaattaccactccttctatcttaaaataaacagttgtcttaaattgttttatataaattaaaaat 565

aaaat aaaat aaaat aat atttttaccaaact aaccttatt agt gaaagagat t accat t aat act agat t t aaaaact aaaaat atatttattagagtt 665
aaaat aaaat aaaat aat atttttaccaaact aaccttatt agt gaaagagat t accatt aat act agat t t aaaaact aaaaat atatttattagagtt 665
aaaat aaaat aaaat aatatttttaccaaactaaccttattagtgaaagagattaccattaatactagatttaaaaactaaaaatatatttattagagtt 665
aaaat aaaat aaaat aatatttttaccaaact aaccttattagt gaaagagat t accatt aat act agat tt aaaaact aaaaatatatttattagagtt 665
aaaat aaaat aaaat aatatttttaccaaactaaccttattagtgaaagagattaccattaatactagatttaaaaactaaaaatatatttattagagtt 665

attggt gaaaaaaat aattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaat gggaaaa 765
att ggt gaaaaaaat aattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaatgggaaaa 765
attggt gaaaaaaataattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaat gggaaaa 765
attggt gaaaaaaat aattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaatgggaaaa 765
attggt gaaaaaaataattaattttacgttgaaaagttaaatgtgatatttattttgctacaattttttttagtgtgacacttattttggaat gggaaaa 765

taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatatagGAAGCGGT TGEECGT TTTCTGCCACGGGAGCCATAGAA 865
taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatat agGAAGCGGTTGEGEOGT TTTCTGOCACGGGAGCCATAGAA 865
taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatatagGAAGOGGT TGEECGT TTTCTGCCACGGGAGCCATAGAA 865
taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatat agGAAGOGGTTGEGEOGTTTTCTGCCACGGGAGOCATAGAA 865
taattattaacactaactttttttctttgtcttgtggtatgtgaaatcattttgatatat agGAAGOGGTTGGECGTTTTCTGOCACGGGAGOCATAGAA 865

GCAGCACAT GCAATAGCAACAGEAGACCT TGT TAGCCT TTCTGAACAAGAACT CGTAGACT GT GTGGAAGAAAGCGAAGGT TGT TACAATGGATGECACT 965
GCAGCACAT GCAATAGCAACAGGAGACCT TGT TAGCCT TTCTGAACAAGAACT CGTAGACT GT GT GGAAGAAAGCGAAGGT TGT TACAATGGATGGCACT 965
GCAGCACAT GCAATAGCAACAGGAGACCT TGT TAGCCT TTCTGAACAAGAACT CGTAGACT GT GT GCAAGAAAGCGAAGGT TGT TACAATGGATGECACT 965
GCAGCACAT GCAATAGCAACAGGAGACCT TGT TAGCCT TTCTGAACAAGAACT CGTAGACT GT GT GCAAGAAAGCGAAGGT TGT TACAATGGATGECACT 965
GCAGCACAT GCAATAGCAACAGGAGACCT TGT TAGCCT TTCTGAACAAGAACT CGTAGACT GT GT GGAAGAAAGCGAAGGT TGT TACAATGGATGGCACT 965

ATCAATCGT TCGAAT GGGT TT TAGAACAT GGT GGGAT TGCCACT GATGATGAT TATCCT TACAGAGCTAAAGAGGGT AGATGCAAAGCCAATAAGGE ct g 1065
ATCAATCGT TOGAAT GGGT TTTAGAACAT GGT GGGAT TGOCACT GATGATGATTATCCTTACAGAGCT AAAGAGGGTAGAT GCAAAGCCAATAAGYE ct g 1065
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Supplemental Fig. 2. Comparison of P34 genomic DNAs identified from various
soybean accessions. Soybean genomic DNA was extracted from leaves of PI567476,
Clark,
and entire coding sequence were compared that of previously reported P34 genomic

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

ATCAATCGT TCGAATGGGT T TTAGAACAT GGT GGGAT TGCCACT GAT GATGAT TATCCT TACAGAGCT AAAGAGGGTAGAT GCAAAGCCAATAAGGE ct g 1065
ATCAATCGT TCGAATGGGT TTTAGAACAT GGT GGGAT TGOCACT GATGATGAT TATCCT TACAGAGCT AAAGAGGGTAGAT GCAAAGCCAATAAGGE ct g 1065
ATCAATCGT TCGAATGGGT TTTAGAACAT GGT GGGAT TGCCACT GAT GATGAT TATCCT TACAGAGCTAAAGAGGGTAGATGCAAAGCCAATAAGGE ct g 1065

t gaat at at aact gaat aat at gcat gcatgcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165
t gaat at at aact gaat aat at gcat gcat gcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165
t gaat at at aact gaat aat at gcat gcatgcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165
tgaat at at aact gaat aat at gcat gcat gcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165
tgaat at at aact gaat aat at gcat gcat gcgattccttttaattaatttaacccttcatctctttgtttaattttgtgcaacttttttttttttttct 1165

gggagt agATACAAGACAAGGT TACAATTGACGGATATGAAACT CTAATAAT GT CAGAT GAGAGT ACAGAAT CAGAGACAGAGCAAGCGT TCTTAAGCGC 1265
gggagt agATACAAGACAAGGT TACAATTGACGGATATGAAACT CTAATAAT GT CAGAT GAGAGT ACAGAAT CAGAGACAGAGCAAGCGT TCTTAAGCGC 1265
gggagt agATACAAGACAAGGT TACAAT TGACGGATAT GAAACT CTAAT AATGT CAGAT GAGAGT ACAGAAT CAGAGACAGAGCAAGCGT TCTTAAGCCC 1265
gggagt agATACAAGACAAGGT TACAAT TGACGGATAT GAAACT CTAAT AATGT CAGAT GAGAGT ACAGAAT CAGAGACAGAGCAAGCGT TCTTAAGCCC 1265
gggagt agATACAAGACAAGGT TACAAT TGACGGATATGAAACT CTAATAAT GT CAGAT GAGAGT ACAGAAT CAGAGACAGAGCAAGCGT TCTTAAGCGC 1265

CATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTTCATTTATACACCGGGgt aaagt aat at ctt act attt gggaattattattatta 1365
CATCCTTGAGCAACCAATTAGT GTCTCCATTGATGCAAAAGATTTTCATTTATACACCGGGt aaagt aat at cttactatttgggaattattattatta 1365
CATCCTTGAGCAACCAAT TAGT GT CTCCATTGATGCAAAAGATTTTCATTTATACACCGGGyt aaagt aat at cttactatttgggaattattattatta 1365
CATCCTTGAGCAACCAATTAGTGTCTCCATTGATGCAAAAGATTTTCATTTATACACCGGGyt aaagt aat at cttact attt gggaattattattatta 1365
CATCCTTGAGCAACCAATTAGT GT CTCCATTGATGCAAAAGATTTTCATTTATACACCGGGyt aaagt aat at cttactatttgggaattattattatta 1365

ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggatcatcaaattaacctcatcaattcatt 1465
ttattatactatttttttatcggtcaattttggt gggaaaagattcgaaatcatgatttctttctttttcggat catcaaattaacctcatcaattcatt 1465
ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggatcatcaaattaacctcatcaattcatt 1465
ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggat catcaaattaacctcatcaattcatt 1465
ttattatactatttttttatcggtcaattttggtgggaaaagattcgaaatcatgatttctttctttttcggatcatcaaattaacctcatcaattcatt 1465

attactgtacagtatactctatagtattattgttattgttgttaattcattaattaatttgt gcagGGAATTTATGATGGAGAAAACTGTACAAGTCOGT 1565
attactgtacagtatactctatagtattattgttattgttgttaattcattaattaattt gt gcagGGAATTTATGATGGAGAAAACTGTACAAGTCCOGT 1565
attactgtacagtatactctatagtattattgttattgttgttaattcattaattaatttgt gcagGGAATTTATGATGGAGAAAACTGTACAAGTCCGT 1565
attactgtacagtatactctatagtattattgttattgttgttaattcattaattaattt gt gcagGGAATTTATGATGGAGAAAACTGTACAAGTCCGT 1565
attactgtacagtatactctatagtattattgttattgttgttaattcattaattaatttgtgcagGGAATTTATGATGGAGAAAACTGTACAAGTCCGT 1565

ATGGGATTAATCACT TTGT TTTACTTGTGGGT TATGGT TCAGCGGAT GGT GTAGAT TACT GGATAGCGAAAAAT TCATGGGGAGAAGATTGEGGAGAAGA 1665
ATGCGATTAATCACTTTGT TTTACTTGTGGGT TATGGT TCAGCGGAT GGTGTAGAT TACT GCATAGCCAAAAAT TCAT CEGGAGAAGAT TGEGEAGAAGA 1665
ATGGGATTAATCACT TTGTTTTACTTGTGGGT TATGGT TCAGOGGAT GGT GTAGAT TACT GGATAGCGAAAAAT TCATGEGGAGAAGAT TGEEGAGAAGA 1665
ATGGGATTAATCACTTTGTTTTACTTGTGGGT TATGGT TCAGCGGAT GGTGTAGAT TACT GGATAGCGAAAAAT TCAT GBGGAGAAGAT TGEGGAGAAGA 1665
ATGGGATTAATCACTTTGTTTTACTTGTGGGT TATGGT TCAGCGGAT GGTGTAGAT TACT GGATAGCGAAAAAT TCATGECGAGAAGAT TGEGGAGAAGA 1665

TGGTTACAT TTGGAT CCAAAGAAACACGGGT AAT TTAT TAGGAGT GT GT GGGATGAATTAT TTCGCT TCATACCCAACCAAAGAGGAATCAGAAACACTG 1765
TGGT TACAT TTGGAT CCAAAGAAACACGGGT AAT TTAT TAGGAGT GT GTGGGATGAATTAT TTCGCT TCATACCCAACCAAAGAGGAATCAGAAACACTG 1765
TGGTTACAT TTGGATCCAAAGAAACACGGGTAATTTAT TAGGAGT GT GTGGGATGAATTAT T TCGCT TCATACCCAACCAAAGAGEAATCAGAAACACTG 1765
TGGTTACAT TTGGATCCAAAGAAACACGGGTAATTTAT TAGGAGT GT GTGGGATGAATTAT T TCGCT TCATACCCAACCAAAGAGCAATCAGAAACACTG 1765
TGGTTACATTTGGATCCAAAGAAACACGGGT AATTTATTAGGAGT GT GTGGGATGAATTATTTCGCT TCATACCCAACCAAAGAGGAATCAGAAACACTG 1765

GTGTCTGCTCGCGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA 1816
GTGTCTGCTCGOGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA 1816
GTGTCTGCTCGOGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA 1816
GTGTCTGCTCGOGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA 1816
GTGTCTGCTCGOGT TAAAGGT CATCGAAGAGT TGATCACTCTCCTCTTTGA 1816

Jinpum2 and Gaechukl accession. P34 genomic DNAS containing promoter

are indicated by bold and underline.
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