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W = DR L P4 (simple sequence repeats, SSR) E7E T 1A 7 5 b1 25 (expressed sequence tags, ESTs)
t, B THER G I & EST-SSR TREHEARIC , A WM 8% NCBIL 22 JHd 2 v 1 394 370 25 K & ESTs J7471
AT EST-SSRs F#AES3 1T BIBRITARF S, 452 42K 2 51 332. 21 kb YTETUA EST 80 735 Jk, 7EX T4 hill R
7 754 A~ SSR, A F T 6 674 2% EST v | L BIATI 2 8.27% , 3% EST- SSR ()15 K: & 15. 26 bp, S35 45075 5
FIE1/6.62 kb, 7E1 ~6 bp WYEEFITH, R K FEITHY SSRs L MU e s (43.72% ) , HUGE R
(37.34% ) AR RR(15.92% ) o AG/CT Hl AAG/CTT &2 — | = BT MM AEE ET, 40l b = = TR E
K1Y 62.83% F125.22% o AWFFNIT R L[N EM T ERCRHE TRIETF A,
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Analysis of SSR Information in EST Resource of Soybean ( Glycine max )

CHEN Xiang-yan',LI Wei*, DAI Hai-ying’ ,ZHANG Li- feng’

(' Office, Shandong Academy of Agricultural Sciences, Jinan 250100, Shangdong;? Crop Institute, Shandong Academy of Agricultural Sciences, Jinan

250100, Shandong, China)

Abstract ; Expressed sequence tags ( ESTs) are important resources for development of new SSR markers. In this study,
394 370ESTs of soybean( Glycine max L. )in the database of NCBI were downloaded and analyzed. After the preprocession,
resulting in 80 735 non-redundant ESTs with total length about 51 332. 21 kb. Totally 7 754 SSRs distributed in 6 674 ESTs
were detected ,accounting for 8.27% of the non-redundant ESTs. The average length and distribution distance of the EST-
SSRs were about 15.26 bp and 6. 62 kb, respectively. Dinucleotide and trinucleotide repeats with similar frequency are the
main types,accounting for 81. 06% of all the SSRs. AG/CT and AAG/CTT are the most frequent motifs, accounting for
62.83% and 25.22% in the dinucleotide and trinucleotide repeats, respectively. These EST-SSRs will help to develop new

SSR markers with high polymorphism for soybean.
Key words : Soybean ; EST; SSR ; Frequency ; Characteristics
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TEMRZ 5 T Fric Y, SSR ( simple sequence re-
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395

ESTs (1) SSR #nicHF & B 1. B, EST-SSR 9H &
TENEN R FED mEN kR Bt
A R AR S B R, I N T
AR R4y & e BT, KO 81 EGE T SSR
S FAMEE A 1014 4~ HEE E KT 5 oM A IX A
A 138 4b, Hirp KT 10 oM B IX A 26 46
[N T B BT SSR A o5, A1 2 B N 2B R 1
Fhric B3, K & i 2 MRS I B bR ad A v
e B FE A

# 1k 2008 4FE 6 F 25 H, 7E GenBank 1 Bk
MK & EST M 394 370 %%, XJ8A K& EST H
) SSR {5 B #E 17 T 4 1 43 A, B # T K & EST-
SSR 1) % Az A R AN 43 A A ok, it — 2 R R
SSR Fric AR 2 HAE K AL 75 Fh b (14 13 25
At

1 #RnTTE

AE EST 5k

RELEST 3k H NCBI( 3¢ 8 [ % AR W 50K 15 B
Fruly ) B4 FE (http ://www. ncbi. nlm. nih. gov/) , 1t
11394 370 4 (#11- 2008 46 H 25 H) .
1.2 EST gr&big

K H EST- trimmer {4 ( http . //pgre. ipk- gater-
sleben. de/misa/download/est_trimmer. pl) 2% 5 Vi
3% 37 3 50 bp 1 polyT &, polyA DL K £ /N T 100
bp [ EST J5 415 K2R T 700 bp Y EST U £ B H:
57 3700 bp.,

1.1

1.3 REERR
4 B () ESTS S i P Phrap! " §EAT -
BCESME IR . PHENBOE IS4
Sk < B /)N DC BE A 32 2% ( minmatch ) 28 30, £ /N B
(minscore) i 30, X FE iR PFHEF A B HLH = 13
P S EC AT DR, 1, 2R AT T 3 IR
1.4 SSR ffi%k

JFH MISA %% 4 ( MicroSAtellite ) ( http://www.
pere. ipk — gatersleben. de/misa) %f 225 J5 i) ESTs f
7 SSREK i bRy - B TR H & 1 I BTE
16 Yk 16 LA b, — A% H IR 5 5 BT 6 IRk 6
UL b, =N TR H A A B 5 IREL S IR
o TR, T v ] /D R () B /N T 10 B
T 10) 4T Wi 19 (interrupted ) A 5¢ 42 & 1)
SSRM

2 HREHSH

T EST dh 2 SSR Ry %

X} 2 it AbHE A5 21 1) 80 735 25 TJCUUAR EST J¥
BT R, LK & SSR F51) 6 674 4, k4=
WiZ (& SSR Y EST % H 5 5 EST £t H i9 L(E)
$18.27% , Horhr 5781 477 B4 SSR,893 4 & 2
A% 2 ASDL R SSR, kil 7 754 4~ SSR, (5 JETT
A EST 99.60% , 7FiX 7 754 4~ SSR 1, 52 & H
SSR i 7481 4~ , A5 E R SSR A 273 A~ MArAi
THOLE , K EST P14 6. 62 kb gl 8 1 4>
SSR,{H AR EERMEZEFRK(EL),

2.1

F 1 SSRTERTITEICA EST i ih B R
Table 1 ~ Occurrence of SSRs in non-redundant soybean ESTs

#er HH AR L] e T

Type Number Proportion in all SSRs/% Frequency/% Average distance/kb
B R Mononucleotide 1235.00 15.92 1.32 41.56
Z#%H¥ R Dinucleotide 2895.00 37.34 3.09 17.73
AR Trinucleotide 3390.00 43.72 3.61 15.14
PUAZH R Tetranucleotide 148.00 1.91 0.16 346. 84
HAH R Pentanucleotide 28.00 0.36 0.03 1833.29
7SR Hexanucleotide 58.00 0.75 0.06 885.04
Jiit Total 7754.00 100. 00 8.27 6.62

KM EST-SSR #p2+ 5, — AR
A IAIERRE T B, (A 4 Fh 23 70 H 3008 450 5 AH 25 1R
K(E2), TEEPE-F=BHRER I, 55
EST-SSR 1y 96. 98% , Hirph, = 1P MR B & i N H

UL, d5 &L SSR 9 43.72% , — AT iR #E &R 5 & SSR 1Y
37.34% P 2581 R 5 2 I Eb BN, A
24 SSR 1 3.02% .,



396 NCR 3
2.2 X5F EST-SSR B4 \c 707 62.83
— % 60
TEP R B9 K & EST-SSR L F] 92 il § o
. . . B r
FEHTT, PEHIRA 2 M, “EHRER U 4 BE ol
. . . £
B, = 00 R SRR A TN A 10,2115 5% a0l 25.94
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140 F(22) . MHTRIOBEAT 5 ORI T w0
5 .
STCH B Z M AG/CT, i K4 SSR (123, 46% ; N -

. 0 s : g |
HUGE A/T(14.56% ) il AAG/CTT (11. 03% ) AC/GT ~ AGICT  ATAT  CGICG
. TR & ETE T, AG/CT LA K B Dicmacknice et e
Z, i TR SSR 19 62.83% (I8 1) 7E = 1R K1 K Unigene 4 F —#% 712 SSR 4375 MR
BEREIITH, AAG/CTT Wi £, =R Fig.1  Frequency distribution of 4 di- nucleotide repeat type
SSR 4 25.22% (K 2) in Unigene sequences of soybean
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ol HEENEND
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AAC/GIT AAGCTT AAT/ATT ACC/GGT ACGCTG ACT/ATG AGC/CGT AGGCCT AGI/ATC CCG/CGG
Tri-nucleotide repeat type
2 K Unigene H1 10 Ff =A% 1R SSR 73 Aii iR
Fig.2  Frequency distribution of 10 tri- nucleotide repeat type in Unigene sequences of soybean
2 80735 KR EARTTARTSI P ARIR SSR A BLT AL
Table 2 Occurrence of different SSRs in 80 735 non-redundant ESTs of soybean
HEEHIT T KL Number of repeats s
SSR Motif 5 6 7 8 9 10 11 12 13 14 15 >16 Total
A/T - - - - - - - - - - - 1129 1129
C/G - - - - - - - - - - - 106 106
AC/GT - 137 73 48 26 17 10 4 2 2 1 1 321
AG/CT = 497 316 228 199 120 81 63 36 22 26 231 1819
AT/AT - 213 125 95 72 72 61 24 31 20 13 25 751
CG/CG - 3 0 1 0 0 0 0 0 0 0 0 4
AAC/GTT 270 131 63 17 16 0 3 1 0 0 0 502
AAG/CTT 429 217 90 49 25 24 7 3 3 3 1 4 855
AAT/ATT 222 99 49 32 24 7 7 4 5 4 2 13 468
ACC/GGT 190 82 45 19 9 1 0 1 0 0 0 0 347
ACG/CTG 114 50 14 11 1 0 1 0 0 0 0 0 191
ACT/ATG 122 43 22 8 2 1 0 0 0 0 0 0 198
AGC/CGT 129 46 14 9 3 1 0 0 0 0 0 0 202
AGG/CCT 138 53 22 7 4 0 0 0 0 0 0 0 224
AGT/ATC 128 47 29 6 3 3 1 2 0 1 0 0 220
CCG/CGG 125 28 17 9 1 2 0 1 0 0 0 0 183
AAAC/GTTT 3 1 0 0 0 0 0 0 0 0 0 0 4
AAAG/CTTT 23 8 3 2 0 0 0 0 0 0 0 1 37
AAAT/ATTT 18 5 3 0 0 0 0 0 0 0 0 0 26
AACC/GGTT 3 0 0 0 0 0 0 0 0 0 0 0 3
AACG/CTTG 1 0 0 0 0 0 0 0 0 0 0 0 1
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AATCCC/AGGGTT 1
AATGAT/ACTATT 1
ACACCT/ATGTGG 1
ACACTC/AGTGTG 0
ACATCT/AGATGT 1
ACCAGC/CGTGGT 1
ACCAGT/ATGGTC 1
ACCCGC/CGTGGG 0
ACCCGT/ATGGGC 1
ACCCTC/AGTGGG 1
ACCTCC/AGGTGG 1
ACGAGT/ATGCTC 1
ACGATC/AGTGCT 1
ACGGAG/CCTCTG 1
ACGGGC/CCCGTG 0
ACTCCT/AGGATG 1
AGAGCC/CGGTCT 1
AGAGGT/ATCTCC 1
AGCGGT/ATCGCC 2
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