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SSRs Marking of Paeonia delavayi Based on Peony EST Data

ZHANG Yan-li' \WANG Yan® |LI Zheng-hong' ,MA Hong'

(1. Research Institute of Resource Insects, Chinese Academy of Forestry, Key Laboratory of Breeding and
Utilization of Resource Insects of State Forestry Administration, Kunming 650224, Yunnan, China;

2. Research Institute of Forestry, Chinese Academy of Forestry , Beijing 100091, China)

Abstract: Through sequences analysis of Paeonia suffruticosa ESTs (expressed sequence tags) deposited in NCBI,
only 335 SSRs (simple sequence repeats) were found. These SSRs are distributed in 324 ESTs out of the 2 204 ES-
Ts examined, accounting for 14. 70% of the total. The frequency of SSR was 15. 20% , in which, the repetitive pro-
portions of dinucleotide, trinucleotide, tetranucleotide and hexanucleotide were 84.14% , 15.22% , 0.30% and
0.30% , respectively. 51 candidate SSR primers were designed according to the ESTs sequences that containing
SSRs, by using serafer 1.3 software. The 51 candidate SSR primers were screened against genomic DNA of 6 differ-
ent flower color groups in P. delavayi, of which, 10 primer pairs amplified visible bands with polymorphism among
50 genomic DNAs from 10 color groups in P. delavayi. The results proved that the development of EST-SSR markers
based on ESTs in P. suffruticosa is an effective and feasible approach, which will conduce to study on genetic diver-
sity and genomics in P. delavayi.
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1.1 ##
ARSZEGFRE AR H =B B9 10 B B A A AL B2k
RUGEAT P BERE S bR, EARMRME R 1,

F1 HEEFSIEEEERKE
RS piALESii SRS R/ m ZJE(E) HPE(N)
DMI1 ES LRI TEER WAk 2520 ~2 691 98°46 ~ 98°47' 28°27'~28°32’
DM2 arAn, TEER B AR 2520 ~2 691 98°46'~ 98°47" 28°27'~~28°32'
DS1 4o, TEAR - —rf s L 3175 ~3 190 98°55'~ 98°48’ 28°28"~28°51"
DS2 (0 LR LT B TEAR -V —rf s L 3175 7~3 190 98°55'~~ 98°48’ 28°28'~~28°51"
DY TR B (4 AR 21 B TR IS 2T 3 2 681 ~2 691 98°54’ 28°19’
ZH1 E ARG LN 87 P Sy 3318 ~3 333 99°30'~99°45’ 27°42'~27°57"
ZH2 iy gl RIS 3318 ~3 333 99°30'~~ 99°45’ 27°42'~27°57"
ZH3 E AN RS Y 3318 ~3 333 99°30'~ 99°45' 27°42'~27°57"
LT L0 HLAR SR LT B LK% % 3138 ~3 144 100°02’ 26°43'
LY RN [RANE Sy e sas 3202 ~3 523 100°14'~100°16' 27°04'~27°10’
1.2 A& 20 bp, AP HE =4 K B 120 ~ 500 bp, ASZ5H M

1.2.1 JREZ8 DNA 23
BAPEHEE R 2H DNA
1.2.2 4 JF EST-SSR A 4] & & M GenBank/
dbEST (http://www. ncbi. nlm. nih. Gov/ dbEST/
index. Html) F#U4EFF EST 551, Heik 44 2 204 St
P+ ESTs F#41, BORAE2F DNA SCPEDN ¥ 740

R H SSRIT (simple sequence repeat identification
tool ) X {4 (http://www. gramene. Org/ db/ sear-
ches/ ssrtool ) TEZR 48 R EST-SSR, {HZRInfE N : %
TR CEHR VIR IR AN REL
FEIIREOR TSR T 5,
1.2.3  EST-SSR 3143t 7 & )i H Serafer 1.3
BAFBETT EST-SSR 514, it 5| Yyt S8/ T2 2
BUR: GC 1 20% ~ 80% , iR KR (1,)57 ~ 63
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1.2.4 PCR & ¥ FRAMHBIEK B K  PCR X
W 20 pL A ZH:10 x buffer 2.0 pL;1 U - wL™' (1
Taq DNA R4 2 pl;25 mmol « L") MgCl, 2 pl;
10 pmol « L™ A5 1#45 1 wL; 2930 ng + L~ AR
DNA 1.5 pL;10 mmol - L' dNTPs 0. 5 pL;ddH,0
11 wL, PHEFUR .05 CHAM 7 min, #EAE
— B BeAIGER 95 CAEE 15 5,62.5 ~67 CIE k30 s,
72 CHEfH 60 s, 18 ANMGH, BEAH PR E KR EE T %
0.6 C ;5 —BrBr,95 CAEM 15 5,51.5 ~57 CEME
30 s,72 °C ZEH 60 s, 3k 30 MEH, B 72 CAREF
FEH17 min, PCR PEHITE 8% R A8 M 58 1N 4 Bk g ¢
Jig Lk, AR Y S 6 2 A EA TR
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TEIH R 2 204 4> ESTs 1, LB BT 2046 T
324 4% ESTs H1HY 335 4~ SSRs, Hovh, & A SSR 1)
EST (5§ 4 ¥ EST By 14.70% , SSR I P iy 4 % &
15.20% ,iX 2 W4t F} EST W iy SSR $ &R F &,
TE 324 4584 SSR 1Y EST /1, HAA 1 /> SSR 4 EST

IMTEE (e 2) £ 41 PHAY EST-SSR F 24 4
Fpkml AT RESE TR EL VIR E
HAANEATIRE R, H RS AHE (% 2) ; H
o, TRRTTIRE S O R UL, A 282 N, TE4ER EST
HRELEAIR N 12.79% , 5 SSREL ik 84. 18% 3 H:
PR =R E S, IR 2.31% , i SSR L4
R 15.22% ; VIR SA% R E A T BURZEA R 0. 05%
i SSR LI 0.30% , FAT UL, 724t P EST-SSR

£ 314 %, 54A 24 SSR A 11 4, o, R TR S R,
Fz2 4$F EST # SSR gy H BUsa =
iyl G- ST SSR % 4 %B SSR LA/ % TE EST H H B %/ %
AR 11 282 84.18 12.79
TR 22 51 15.22 2.31
DU H R 1 1 0.30 0.05
SR 1 1 0.30 0.05
Bt 35 335 100 15.20

TEIZZ 14 P EST - SSR i, g2 5] 35 Fif

Jo,aga ace . gat IR EELZ | 7300l i =A% AT IR

BHMRER (R 3), o, R HRER T, ag g, HEW 31.37% .7.84% 7. 84% ; AL TR E N
te.ga BB Z, 700G IR E R 1 atgt; NZHIREE N agaggg .
50.35% .12.06% .10.28% 10. 28% ; 1€ = ¥% 1 IR J&
*3 HH EST-SSR A AREEETT
CiVES CV-E ST Kot Jt o5 L £l % HE T o Jt o5 L £/ %
ZHHR tg 34 12.06 ct 22 7.80
ag 142 50.35 at 3 1.06
te 29 10.28 ca 2 0.71
ta 12 4.26 ac 2 0.71
ga 29 10.28 gc 1 0.35
gt 6 2.13
SRR gaa 2 3.92 g 1 1.96
gca 1 1.96 age 1 1.96
cag 2 3.92 tat 1 1.96
Lt 1 1.96 gat 1 1.96
tta 1 1.96 caa 1 1.96
tge 2 3.92 get 1 1.96
agg 1 1.96 gge 2 3.92
acg 3 5.88 cea 1 1.96
atg 3 5.88 acc 4 7.84
gac 1 1.96 aga 16 31.37
tet 1 1.96 gat 4 7.84
PUR%H R atgt 1 100
AR agagge 1 100

2.2 EST-SSR 3| #1175k
A DM2 .DS1 DY .ZH2 LT LY 25864t 6 /> DNA
RN 51 %F EST-SSR 51 ¥ 70, A 10 X549

PR T YR A S P 19. 61%
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R A 13 X5 190%F 10 ASAS[R) 2B 4 VR
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1A PR EEHIT L7l R KR/ C T ™= R BE K/ bp
F: TGGCGCTCCACACGGTATCTT 58.24
Pl (CTC), 228
R: ATCGTGTTCGGTTCGCCGGT 59.08
F: TCGATGCCGGCAGGGTTTCT 58.42
P2 (GCA), 381
R: ACAGGTCTTGTCCGGCCTTGT 58.01
F: TCCCAAAAGAGGGCGGTGCT 58.25
P3 (AAG), 306
R: TCCCCTCCGAAACGGCATGT 58.05
F: ATGGCGAGATTGCCCCGTCT 58.20
P4 (TTAA), 228
R: TGCAGTCACCACCATCCGTCA 58.10
F: CGTCATCTGAACGCCGCCGA 59.85
Ps5 (TCTCGC) 4 208
R: TCACGTTGGATGTTCACTGCCCA 58.76
F: CGGCGTGCCTTTGAGACGTG 58.91
P6 (AGA); 157
R: TGCCTCGAAAAACTCGCCTTCTCC 59.48
F: AGCGTGAAGCAACAAGCCGTG 58.82
p7 (CATTT), 167
R: ACTGCGTTTCACGGCGAGGA 59.01
F: AGCAGAGAAGGTAGGCGGCG 58.59
P8 (ACTGA), 171
R: AGCGCTGAAGGCCAGTCATGG 59.45
F: GGGGACTCAAATCCTTGCGAAAACCA 59.68
P9 (CAC), 189
R: AGGCCTAGTTTTGGTCTGGGCG 58.83
F: CAGCTGGCTTCCCACGCAGT 59.63
P10 (GGT), 177
R: TAGCCATGCCGCCTCCACCT 59.97
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FEA 8L DI P A, SR PR 1 Al B BE R
FHEAT LRI R A 22 5T, B A R 3L

SE Lk

[1] Powell W, Machray G C, Provan J. Polymorphism revealed by sim-
ple sequence repeats [ J]. Trends in Plant Science, 1996,1; 215 —
222

[2] Varshney R K, Graner A, Sorrells M E. Genic microsatellite mark-
ers in plant:features and applications [ J]. Trends in Biotechnology,
2005, 23(1): 48 -55

(31 &%, BR¥E, B M, 4. EST - SSR ARiCHI & RATEALY)
AP RIRIH [J]. Lt B4, 2005, 20(4): 73
-76

[4] JHIERE. DNA S FHRicBoRTER Y OT R B R [ M]. dEst:
fl2é Toll A, 2005 186 - 187

[5] YuJ K, Rota M L, Kantety R V, et al. EST derived SSR markers

for comparative mapping in wheat and rice [ J]. Molecular Genetics

and Genomics, 2004 ,271 . 742 -751
[6] Poncet V, Rondeau M, Tranchant C, et al. SSR mining in coffee
tree EST da-tabases: potential use of EST-SSRs as markers for the
Coffea genus [ J]. Molecular Genetics and Genomics, 2006, 276
436 -449
(7] B I8, &5, 2, 4. EST-SSR ARic /47 v [ AL i A
P XOR U B S 1R SRR (1], =R,
2008, 16(3) : 263 —270
(8] Z=/N(, BEiEE, kA JE. EST 7 Fhric I & M AE HO 3k R 21 2
TR L], LEMZHEE, 2006, 14(6) : 541 -547
X PR, WKW, TR0, SF. BET EST - SSR AR A i IX 25
PIRBAE ZREMERRG R R AT, PEARLF, 2009, 42
(5): 1720 - 1727
[10] T ERFER R WIH Y FT. . 811 M), dt
5. Bl MR, 2000 291 - 294
[11] 38 W, I, ks, EHPAZHEMILRITAET]. P9t
IR, 2003,23(2) ; 218 223
(127 P, Bt P C )/ /8 FL o =AY 40 B 1 —F0 A i e A
Py AT BRE AL, 1992530 - 531
[13] Clark M S. {053 FEW S - LRFNI M. B AE, AL
P bRt AR A 1998 24 -7
[14] Cordeiro G M, Casu R, Mclntyre C L, et al. Microsatellite markers

[9

[

from sugarcane ( Saccharum spp. ) ESTs cross transferable to erian-
thus and sorghum [ J]. Plant Science, 2001, 160 (6); 1115
-1123

[15] Kantety R V, Rota M L, Matthews D E, et al. Data mining for
simple sequence repeats in expressed sequence tags from barley
maize, rice, sorghum and wheat [ J]. Plant Molecular Biology,
2002, 48(5): 501 =510

[16] Z=/hF, sk e, RIS J3E EST BEAY SSR AR B[ T].
R E R 24, 2007, 29(1) : 20 -25

(17] &, 91 %, 3 &, % T ESTFEME S SSR iRl
BIEESLLT]. P 2244, 2008, 35(7) : 1069 - 1074

(18] Zeiffh, BEZ, B B4, BB EST - SSR ARICIIT A
RIF[J]. #f%, 2009, 31(3); 311 =319

[19] Rota L R , Kantety R V, Yu J K. Nonrandom distribution and fre-
quencies of genomic and EST - derived microsatellite markers in
rice, wheat, and barley [ J]. BMC Genomics, 2005, 6(1) ; 23

[20] Zekil, 224G, e, 5. BT RIKFINRE M T RS
L (EST-SSR) WFFEilt e[ J]. MM i B U4, 2004, 5(1)
91 -95

[21] Konovalov F, Toshchakova E, Gostimsky S. A CAPS marker set for
mapping in linkage group III of pea ( Pisum sativum L. ) [J]. Cel-
lular & Molecular Biology Letters, 2005, 10 (1) 163 —171

[22] Jiang D, Zhong G Y, Hong Q B. Analysis of Microsatellites in Cit-
rus Unigenes [ J]. Acta Genetica Sinica, 2006, 33(4) ; 345 -353



