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EST-SSR Markers Development from Cucurbita and
Their Use in Purity Testing of F, Hybrid Seed
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( National Engineering Research Center for Vegetables Beijing 100097 China)

Abstract: Expressed Sequence Tags( ESTs) are a source of simple sequence repeats( SSRs) that can be used
to develop molecular markers for genetic studies. The object of the present study is to develop EST-SSR markers
from Cucurbita and uses these markers in quickly purity testing of F| hybrid seed. The availability of 1457 ESTs for
cucurbita which documented in GenBank provided a unique opportunity to develop EST-SSR markers and 215
SSRs were identified among these nonwedundant EST sequences. These SSRs contained 2 — 6 bp nucleotide motifs
including 111 different motif types. The trinucleotide repeat is the dominant type accounting for 40% with 86 mo-—
tifs and the frequency of occurrence of dinucleotide repeat is 28. 84% with 62 motifs. Among these motifs CT motif
(21 9.77%) was the most common type and then were TC and AAG motifs accounting for 6.05% and 5.58%
respectively. A total of 215 primer pairs were designed and 43 of them were synthesized and used to determine their
usability by amplification in 4 Cucurbita inbred lines. The results show that 28 of them could successfully amplify
accounting for 65.12% of testing primer pairs. Then these primer pairs were used to test the F| hybrid seed purity
in Cucurbita. Seed genetic purity from 13 combinations ranged from 79.2% to 100.0% which were in high accord-
ance with those from field grow-out trials. Taken together this study reported an effective and feasible approach to
develop SSR markers for cucurbita and demonstrated their usefulness in purity testing of hybrid squash seed.
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SSR( Simple sequence repeat) EST o
o 1.2 EST-SSR
SSR . N SSRIT( Simple Sequence Repeat Identi—
N fucation Tool) SSR ( hitp: //www.
N N gramene. org/db/markers/ssrtool) :
b SSR 54333
( Expressed sequence tags EST) SSR 1.3 EST-SSR
N N o Primer 5.0 EST-SSR 0
EST SSR : SSR
o EST SSR 50 3 50 bp;
N N A 18 ~24 bp; T, 50 ~60°C N T,
’ 6 2C; GC 40% ~60% ; PCR
150 ~ 260 bp;
. 1.4 DNA \PCR
DNA CTAB '’
o 1% DNA . PCR
SSR 15 plL: DNA 0.5 pL(30 ~60 ng) .10 x
o PCR Buffer 1.5 pL dNTP(2.5 mmol/L) 0.3 wL.Taq
EST DNA (5 U/pl) 0.2 pl. (10 pmol/L)
EST SSR o 0.6 pL- 11. 9 uL. PCR 1 95°C
NCBI 3 min; 94°C 30 s 55°C 30 s 72°C 30 s 35 ;
EST SSR 72°C 5 min. 8%
EST-SSR EST-SSR o
3 ( . 1.5
) F, 13
. EST-SSR
i 2
1
2.1 EST SSR
1.1 EST 1 457 EST
GenBank ( http: //www. ncbi. nlm. nih. gov/ SSR
dbEST /index. html) 1457  EST EST 215 EST 14.76%
Phrap EST 111 (1
1 EST-SSR
Tab.1 Characteristics of the EST-SSR markers in Cucurbita
/% 1%
Repeat type Number Type Proportion Frequency
Dinucleotide 62 10 28.84 4.26
Trinucleotide 86 39 40.00 5.90
Tetranucleotide 32 28 14. 88 2.20
Pentanucleotide 19 19 8.84 1.30
Hexanucleotide 16 15 7.44 1.10
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2.2 EST-SSR
68. 84% . Primer 5.0 215
(86 40%) SSR EST-SSR
( 62 28. 84%) 43 ( 2). 4
(14.88%) . (8. 84%) PCR
(7.74%) . CT( 21 28
9.77%) TC(13 6.05%) AAG(12 4
5.58%) ( 65.12%
1%) SSR 10 ~36 bp. 2~3 o 1 4
2 EST-SSR
Tab.2 Details of 43 Cucurbita EST-SSR primers
/°C /bp
Serial No. Primer name Forward primer sequence( 5" —37) Reverse primer sequence( 5 —37) Tm Expected size
1 ESSR25 TGAGTATGGGTATGGGGAAG AGCACAGATGGATGAGCG 54 216
2 ESSR35 ATTCTTTGGACATGTGGAGC AATCTGATCCATTCCGAGGT 54 219
3 ESSR42  CATGAAAAATGCGTTTGTCT GAAGATCTCAGGGTCAACGT 54 179
4 ESSR60 TTAAATGCCTTGGATGAGAA GTCGAAGTTGGCATCGTTAA 55 208
5 ESSR61 CGGAACATCTCTGAATCCTG TCACCAGAGATCGAAACGAC 55 199
6 ESSR74 TTGAGACCAAGGAAGTAGTAGC CACCCGTCTCTTTCACCTC 54 231
7 ESSR80 TCTTGATCCCACAGACTTCTC GAACTCAATATTCCTGCACCT 54 193
8 ESSR97 TAATTAAGGCGTGAAATTGG GAAAAGAAACATAAACAGGGC 54 196
9 ESSR100 AGAGAGAGAAAGAGAAAGCGG TTCATGCTCGCAGACCTATC 55 173
10 ESSR103 GAGATTTTCTCAGCGCCCT TTGGCGTTTTGGAGTGAC 56 184
11 ESSR109 TTTTTGATGTGGGGCCTAAG TAACAGAAGGCAAAGGCGG 58 206
12 ESSR113 TAGATGGGTGCAGTCAGTTG CTCTTGATCCAGTAGATTCCG 54 210
13 ESSR116 ACAACTTTTTAGGAGTGGCG AAAAGAATGGCGAAACAGAT 54 229
14 ESSR117 TTTCATCATGGATTTCTGGTTC GGCCCCTACAGCCATACAG 57 195
15 ESSR121 AGTTGCGTGCATGTTACAACT GCATATGTAGCCAACAGCAAC 56 202
16 ESSR127 CGAAGGTAAAGGGAGATTGC GGGCCATTTTCAGATCAAGT 56 196
17 ESSR138 GGATTCAGTGGCAAGTTGG ATCGCACATAAGTTGAACCG 56 236
18 ESSR142 AGGGAGCTGGAACACCAAG CCAATACCCTACGCCTTCAC 57 216
19 ESSR145 TAATATCACCACTTCCACGGG GGCGTTCGCAACACAGTC 57 218
20 ESSR148 CCTCTCCCGAACCGCTT CTCATCCTGGTACTTGCTCTTG 57 163
21 ESSR158 TAGTCCTATCTTCTTGCTCCATTC TGAAGGTGCGACAATGGAT 57 169
22 ESSR160 GGTCTGCTTAATTTGCAATCTC ATCATCAGCGAGTGAGGGTT 56 214
23 ESSR161 AAACATTTTGGTTCGTGGAGAT CGCCGATGTGAGGTGATTC 58 192
24 ESSR165 AACCGACCAAGCCATACG CGGATTGCATCTTTCAAGTCT 56 212
25 ESSR168 CCACCGTCCATCTTGAATC TTATGAGTTCAAGAAGGCGG 55 203
26 ESSR200 TTCTCTGTTTGCCAAGTTGC CTTCCCATGACAAAAGAGCC 56 207
27 ESSR210 CCAGTAGTGGCAGTCAAAGC TTCCGAATAGCAGATAGCAAG 55 251
28 ESSR212 TCAGGCTTCGTGGTGGTATT TGCTCAGTTCCAAGGCTTCT 57 257
29 ESSR8 GGGTTAACTATGGAGTCTGCT CCATCTTCACTTGTTTTTGCT 53 176
30 ESSR20 GGTCTCCAACTGGGTTGTAC ATATTTTCCATTGCGTGTTTA 54 138
31 ESSR23  GTAAGGGGGACTTCACCTGTTT GCTTACTTTTAAAAATGCAGAGAGG 59 180
32 ESSR27 TGCTGCTCCGCTCATCC GATAGATAAAGGGTCCCAATAAGAG 57 216
33 ESSR39  GTTTCATCATGGATTTCTGGT CTACAGCCATACAGGGATAAAT 54 191
34 ESSR54 ACCGCTAAAGTAATAAAACAACCAT TTGCCTGTTACATCTCTCTCTGC 58 197
35 ESSR61 CGGAACATCTCTGAATCCTG TCACCAGAGATCGAAACGAC 55 199
36 ESSR64 GAAGGGCACAAGGAAGGC AGACAGACAGACGCAGAAAGAG 56 199
37 ESSR90  GTTTGTCGGGAAAGAATGTG CTCAAGGATTTCAACAACCAT 54 243
38 ESSR118 GAGAAGAAGCCACTGACGAC CAATGCTTTTAGCTGCTGTC 54 238
39 ESSR123 CTTGAGAGTAGAAACTGACCCAC CTCACAGAGAAAGTAGCGCAG 55 229
40 ESSR130 GGAACGGTCAGTCCCCCT AGATTGGAAGAGGAGAAAGGGT 58 212
41 ESSR151 TCCATCGTTTGTGTTTGTCTC GAACAATCTTAGCTGTGAGATGG 56 212
42 ESSR189 AAACGCGTAAATAGGTCGC TTCATCGATTTGGAAATTGG 56 267
43 ESSR196 CATTTTCAAGCACCTAGTTGG CAAATACATCATCACAACATGGT 55 240
11 ~28. 129 ~43.

Note: 1 —28. Represent primers have product; 29 —43. Represent primers have no product.



A E T A
Mg 10 s
o 15 o 2 ESSR61 713 x 14
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DNA B) F, . EST-SSR
o : EST- o
SSR 13 3 F,
o 79.2% ~100. 0%
ESSRI58 ESSRT4 o 723 x24 739 x
40 F, 88.5% 79.2%
200 bp-~ ! Mpip212345678 9m111213141515171319m2122232q25m 278 293 3132
100 bp~ b
M. DNA ;EST-SSR . ESSR100.ESSR97. 200 bp- o W™ E lll-
ESSR116.ESSR148 .ESSR165 . ESSR158 . ESSR74 ¥
V- Maker ESTSSIE priers were ESSII00 ESSE7 B Mpip123456789 m111213141515171319m2122232q25m 1% 293 3132
ESSR116 ESSR148 ESSR165 ESSR158 and ESSR74. :
1 EST-SSR 4 PCR
Fig.1 Amplification of 7 primers in 4 Cucurbita inbred lines

2.3

} 4 ' '

¢ M. DNA P P2
° F,. ; °
28 M. Maker; P1. Male parent P2. Female parent; F, . Hybrid seeds;
26 ( 14 8 Vertical arrows indicate the contaminating seeds.
2 713 x14
4 )
739 x40 F,
° Fig.2 Practical purity test for F, hybrid seed of combinations
(F)) 713 x14(A) and Z39 x40(B) using EST-SSR markers
3 13 F,
Tab.3 Purity testing of F, hybrid seed using EST-SSR markers
EST-SSR / 1% 1%
Combinations Type ESSR Nu.mber of Nur'nber of Seed purity Field.test
code markers testing seeds hybrid seeds purity
73 x4 ESSR168 189 187 98.9 99.1
75 x6 ESSR116 195 191 97.9 98.0
79 x10 ESSR80 184 184 100.0 100.0
711 x 12 ESSR74 193 189 97.9 98.1
713 x 14 ESSR61 183 179 97.8 98.0
715 x 16 ESSR80 197 197 100.0 100.0
717 x 18 ESSR142 190 190 100.0 100.0
719 x20 ESSR121 189 182 96.3 96.5
721 x22 ESSR148 195 191 97.9 98.1
723 x24 ESSR97 200 177 88.5 88.9
725 x26 ESSR61 204 204 100.0 100.0
727 %28 ESSR142 186 186 100.0 100.0
739 x40 ESSR97 197 156 79.2 79.5
3 14.76% “(10.4%) . P (6.0%) .
0 (2.1%) EST SSR
3.1 EST-SSR o EST SSRs
1 457 EST 215 16.1% ~20.19% ° " . SSRs
EST SSR EST EST



A G T A
6 : EST-SSR 101 AGRICULTURAE
BOREALI-SINICA

SSR EST-SSR
o SSR o
EST-SSR
SSR o N
EST-SSR .
i}
) EST-SSR :
(86 40%) . . 1 Va.rshney PK Yraner A. Sorrells M E. Geno.mlc' microsat—
ellite markers in plants: features and applications J .
; AAG Treads in Biotechnology 2005 23(1) : 48 - 55.
N 2 . EST-SSRs ( Brassica
SSR 3410 napus) J. 2007
15(4) 1661 —667.
" AAG 3 . EST-SSR
° J. 2010 37(2):226 -227.
Morgante B 4 . EST-SSR
AG J. 2006 33(3) :549 -554.
5 . EST-SSRs
\ A ° EST-SSR J. 2008 28( 12):
T CT (21 2429 - 2435.
0. 77%) 6 Nicot N Chiquet V Gandon B et al. Study of simple se—
quence repeat( SSR) markers from wheat expressed se—
quence tags( ESTs) J . Theor Appl Genet 2004 109:
° 800 - 805.
43 EST-SSR 7  Murry H G Thompson W F. Rapid isolation of high mo-
65.12% EST lecular weight plant DNA ] . Nucleic Acids Research
EST-SSR 1980 8:4321 -4325.
8 Jang I Moon J H Yoon J B et al. Application of RAPD
and SCAR markers for purity testing of F, hybrid seed in
° EST chili pepper ( Capsicum annuum) J . Molecules and
SSR Cells 2004 18(3) :295 —299.
2.3 . 9 . EST-SSR
J. 2009 24( ) 142 —-45.
3.2 EST-SSR 10 ‘ EST-SSR
J . 2010
. 27(3) : 112 —117.
11 Varshney R K Thiel T Stein N et al. In silico analysis
X X on frequency and distribution of microsatellites in ESTs
° of some cereal species J . Cell Mol Biol Lett 2002 7:
* RAPD 537 - 546.
12 GaoLF TangJ F Li HW et al. Analysis of microsatel-
15 lites in major crops assessed by computational and ex—
’ perimental approaches J . Molecular Breeding 2003
RSAP ° 12:245 -261.
SSR SSR 13 Morgante M Hanafey M Powell W. Microsatellites are
. SSR preferentially associated with nonrepeatitive DNA in
plant genomes J . Nature Genetics 2002 30: 194 —
200.
RAPD.RSAP N N 14 _RAPD
0 EST-SSR I 2008 23(3):63 -
2~3d (30 ~60 d) 66.
15 . RSAP

J . 2009 36( ) :2007.



