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Analysis on SSR Information in Transcriptome and Development of

Molecular Markers in Cucurbita moschata Duch

Zhu Haisheng, WangBin, Ye Xinru, Liu Jianting, Li Yongping, Chen Mindong, Lin Hui, Wen Qingfang*
(Crops Research Institute, Fujian Academy of Agricultural Sciences, Vegetable Research Center, Fujian Academy of
Agricultural Sciences, Fujian Engineering Research Center for Vegetables, Fuzhou 350013, China)

Abstract In this study, 61 882 unigenes were obtained by transcriptome sequencing analysis from Cucur-
bita moschata Duch. 12 526 unigenes above 1 Kb pairs were found by MISA software, and a total of 5 407 SSR locis
were identified that were distributed in 4 348 unigenes. The frequency of these SSR locis was 43.17%, and the mean
distribution distance of loci was 4.76 Kb. Mean while, the major repeat motifs were mononucleotide, dinucleotide
and trinucleotide, which accounted for 47.92%, 24.45% and 19.66%, respectively. Furthermore, the GA/TC were
the predominant dinucleotide repeat motifs, and the GAA/TTC were the predominant trinucleotide repeat motifs.
6 489 pairs of SSR primers were designed by Primer 3.0, then 30 pairs of primers were randomly selected from
92 pairs of effective amplification primers for the polymorphism analysis of 30 Cucurbita moschata germplasms,
and 18 out of 30 SSR primers showed stable and reproducible polymorphism. According to the UPGMA mapping

results, 30 Cucurbita moschata samples were divided into 2 categories. Using transcriptome data of Cucurbita
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moschata to develop SSR markers can obtain higher frequencies of SSR locis and the types of them were rich. It

provides more abundant and reliable marker selection for genetic diversity analysis and genetic map construction of

Cucurbita moschata.
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#1 PERKSSREZ M HH R}

Table 1 List of accessions used in assessing the level of SSR in the species Chinese pumpkin

] G IR 5 W IR

Serial number Number Shape Serial number Number Shape

1 ZGNGl1 Disk 16 ZGNG15 Flat circle

2 ZGNG2 Disk 17 ZGNG16 Flat circle

3 ZGNG3 Near circle 18 ZGNG17 Flat circle

4 ZGNG4 Disk 19 ZGNG18 Near circle

5 ZGNGS Near circle 20 ZGNG19 Near circle

6 ZGNG6 Near circle 21 ZGNG20 Flat circle

7 ZGNG7 Flat circle 22 ZGNG21 Oval

8 ZGNG8 Disk 23 ZGNG22 Long-necked cylindrical
9 ZGNG9 Near circle 24 ZGNG23 Long-necked cylindrical
10 ZGNG10 Flat circle 25 ZGNG24 Long tube

11 ZGNG11 Flat circle 26 ZGNG25 Long tube

12 ZGNG12 Oval 27 ZGNG26 Long tube

13 ZGNG13 Oval 28 ZGNG27 Long-necked cylindrical
14 ZGNG14 Flat circle 29 ZGNG28 Long tube

15 ZGNG14 Oval 30 ZGNG28 Long-necked cylindrical

RS Tm AR A 25 <2 °C, Ty 1 P H K i
N100~280 bp; HIJE 45K FN — 4K,
1.4 EST-SSR3|#ffi%k

PCRZ WA Z 425 pL, HA1 pl 10 mmol/L dNTP.
0.3 UL 5U Tagfiff. 1.5 uL 50 ng DNA. 10 pmol/LiJ_E 7
51%1% 1 uL. 2.5 uL 10xBuffer (Mg®). il ddH,0 b
%25 L. PCRYIEFEFA: 95 °CHIALPES min; 94 °C
30 s, 58 °CiB k30 s(B KR E R A F 51901 57+),
72 °CHE 11 min, 351 #; #% J572 °CHE {17 min.
PCRY™ 14 7= ) 4 LabChip® GX TouchE#) K 7 1 7
HTACHL K 3 #T o
1.5 #IBEZIT+

SSR&R A= 4% N SSR ] Unigene ¥ & 5 &1 Unige-
ne & 2 [k, SSRI H B AT K HSSRI A £ 5 &
Unigene 1 #0 & tb, SSRF-#4) 434 FE 25 41 KbLL )
Unigene 1Bl 2% 27 5 SSRE = 2 tb. SR N i
() 7532, i Lk b mT R B Ak T A1, )
— AL B Io B B 4 FR B S5 iE 07, BT R AR 4L
PEFERE . R FDPSIZUPGMAB TR B2 K.

2 H#R
2.1 FERBENFSSREI ST KRBTSR

o E RO #% ok 4 4 41 3 L 3K A6l 8824
Unigene(J741) 5 K:4144 854 007 bp), FAMISAZAE%$1 Kb
PA_b ) Unigene(12 5265%, J7411 41425 737 320 bp)idt

TR, RILH A4 3482 Unigene7 51| HH & 5 407
ANSSRAV £, HA2 8165&Unigene 5 A 5 N 8L F 1~ LA
L HEST-SSRAZ £ . SSRUK A A3 % (¥ SSR [FJunigene
5 Bunigene# 2 L) N34.71%, H B4 K (K H
SSR/M 5 unigene$ 2 LE) N43.17%, “T-144.76 Kb
HHL1/SSR.

[ B R S SSRFFR BN £ 5, S ESE
L) BT R AT B K 22 5, SSREE & 2R o 1
H, WREHRESETRES, HIMNEAEA4SSR
B HA IR, EHRANEHRESH
BUBTR AR, 40 5 5 BLSSRI47.92% . 24.45%Fl1
19.66%; VURH IR TAZ R M ASZ IR EZ A
R, 439 B EU1.39%. 0.26%F10.26%, &
ArSSR(H  H116.07%. MEEIXECE, 5%
K ZHSSRE 5 JE 7 1) B 5 IR 43 A 4E5~264k 2 (1,
Hr5~10/RISSRILA 3 44540, 15 K 163.71%; H
N11~20K USSR, FL41 8674, 15 S £ 1)34.53%;
20R FE A PLE AN 954N, 1N 5 1.76%(32).

2.2 EFENEFRESSSREFES LRBFHR
FFIE

rh [ R #E 5 4L S 407NSSRAT 3L & 817
HERT, BRTREASKTREZ A2, 6.
30v 22, 12HM19Fh. A J3 A R R B (R3), DA%
HRREHEERMA/THIR Z, 5 S SSRIN47.36%,
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Table 2 Type, number and frequency of EST-SSRs in Chinese pumpkin
IR TR Bit B
. Repeat number .
Repeat motif length Total Ratio (%)
5 6 7 8 9 10 11~20 >20
Mono 0 0 0 0 0 692 1 805 94 2591 47.92
Di 0 322 216 197 140 128 59 1 1063 19.66
Tri 720 381 203 16 0 0 2 0 1322 24.45
Tetra 66 7 2 0 0 0 0 0 75 1.39
Penta 11 1 1 0 0 0 1 0 14 0.26
Hexa 9 3 0 2 0 0 0 0 14 0.26
Compound — — — — — — — — 328 6.07
Total 806 714 422 215 140 820 1867 95 5407 100
Ratio (%) 15.87 14.06 8.31 4.23 2.76 16.14 36.76 1.87 100
#3 HERMIEREPFIEHRIEESEF HIAMZE
Table 3 Occurrence frequency of different microsatellites motifs of Chinese pumpkin
HEHEFFRM  EHEERF Kok e (%) GRSt BT i ELA5(%)
Repeat type Repeat motif Number Ratio (%) Repeat type Repeat motif Number Ratio (%)
Mono A/T 2561 4736 Tri GGA/TCC 65 1.20
C/G 30 0.55 AGG/CCT 44 0.81
Di CG 1 0.02 CTA/TAG 6 0.11
AT/TA 261 4.83 ATC/GAT 34 0.63
CA/TG 46 0.85 AGC/GCT 54 1.00
AC/GT 39 0.72 CGA/TCG 27 0.50
GA/TC 361 6.68 CAA/TTG 25 0.46
AG/CT 355 6.57 AAC/GTT 23 0.43
Tri ATA/TAT 19 0.35 CAG/CTG 45 0.83
TCA/TGA 19 0.35 GAC/GTC 34 0.63
ACT/AGT 4 0.07 CCA/TGG 32 0.59
GCA/TGC 47 0.87 ACC/GGT 28 0.52
ACG/CGT 8 0.15 CGC/GCG 34 0.63
ATG/CAT 24 0.44 ACA/TGT 18 0.33
GTA/TAC 8 0.15 CAC/GTG 24 0.44
GAA/TTC 217 4.01 CTC/GAG 56 1.04
AAG/CTT 128 2.37 AGA/TCT 146 2.70
TAA/TTA 29 0.54 Tetra TTCT 5 0.09
AAT-ATT 51 0.94 AATA/TATT 4 0.07
CCG/CGG 37 0.68 ATAA/TTAT 4 0.07
GCC/GGC 36 0.67 Other 62 1.15

Fig 2 R MGA/TC, 5 A SSRING6.68%, i % H R
SMHHI33.96%. AL, =2 H R EE 5T LLGAA/
TTC 5 LA, 5 B SSRINA.01%, 5 =A% R & 2
16.41%; VUHR. HZHR. SRFRES LT
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2.3 HERIERASSRE &I 5iFiE
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FFBEAT BIBEE, SeiE 5106 489%F . BfMLiE
FEHA120 bpLh ESSRIFFIFHI1000 AR id 34T & i, £
FoBER. =HER. WRER. IEER AN
% R 2 JL P (ISSRA A5, X+ [ g JRZGNG 1
DNA 4T SSR-PCRH™ 3 UGS UF F A 2501t o 45 5K,

92 5| W) S I 2 3, (5 100X SSR I 4 11192%
FEOQXT A R Ha 5| Mk, 88%:F(95.65%)PCRY 14 =4
SR K ANAHEF, B AN (4.35%) 9 19 77 4 K e i
T
24 BEMSHR

MO A KA 38 51 v B L IX30XTEST-SSR
S %3040 H E R JREAT Y38 L 2 S HEVEN . o
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60%. BEXT 5P A I A6 T BUE 1~52 [H), FL45 3147
S5k, Hop 20 B3SAS, B ST e AR
2UANZEMER B BUABIYIZN THIZN 9F )41
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Table 4 Information of 18 pairs of primers developed from Chinese pumpkin

ElEVERE SIFPAI(S'—3") SSREF P (bp)
Primer No. Primer sequence (5'—3') SSR motif Length of product (bp)
ZN 1 F: GCT TGA ACA GAG ATG GAG GG R: AAA GTC GCT GAG AGC TGG AG (CATCGT)8 227

ZN 2 F: GAA TAT GCG TTG TAC GCC CT R: GCC ATT TCC AAC AGT CAA CC (TTTCGT)5 273

ZN 3 F: GGT GCATTG TCC AAA CAC AA R: CCG CAT CCA TGA AAG AAA GT (AACC)6 169

ZN 4 F: ATT TGC TTA CCAAAC AGC CG R: GTT CAG AGG AGC TGG GTA CG (AAC)5(CAC)5 223

ZN 5 F: CCCAAACCCCTTTCT TCT TC R: TGA TGA GAA GGG GGA GAATG (ACAA)6 209

ZN 6 F: CCA CAT GCA CAC TCACACAC R: TGA TGA AAT GGG CAATGA AA (AC)9 251

ZN7 F: GGA CTT GAG ATG GAG GTGGA  R: TTT GTA CGT TGT TCG TTG CC (CGCA)5 247

ZN 8 F: TCG CTT CAC CGG TAATTT TC R: GCG CTG AAG AAT CCATGTTT (TG)8 173

ZN 9 F: ACAACG AAG CCT CAAAGG AA R: GAT GCA AAG GAT GGA AAG GA (TGC)6 246

ZN 10 F: GGG ACT CTT TGT TGG GTT CA R: TGA GCATTT TCA GCAACCTC (TG)10 272

ZN 11 F: CTC AGT GGA GGG ACAAGC TC R: CCG ACT CCA CCATGT CCT AT (TC)10(TA)7 257

ZN 12 F: CAT GGG CCT TAG CCATCT TA R: GCAAGG TTG CAG ATT AGG GA (ATAAT)11 249

ZN 13 F: GCT GCC ATT GCC CTATAAAA R: CGA GAC CTTACAAAA CCC CA (TGG)7 226

ZN 14 F: ACCTCT GCATTT CAACCCAC R: ATA CCCACCAAG CCCTTTCT (AC)9 209

ZN 15 F: CTT TTC GAG AAT GCC GGT AA R: AAT CCA GCT CAC ATC CAA CC (GGA)7 247

ZN 16 F: GTTAAATTT CGC GGG TTC AA R: GTG GAG GCT CTG GTT TCG TA (TA)10 243

ZN 17 F: CTG TTG CTG TTG TTG CTG GT R: GCG CTT CTC TCAATG CTT CT (GTC)7 187

ZN 18 F: AGC TAC GCA TGC CTG AAT CT R: TGC ACC TGC TGT CAT AGC TC (TC)8 168

M 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
400 -m—
—— . — (™ e B - —
300 - m—
T W R W R ——— e ——
200 - m— ZN7
M 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
400-m—
300-- ! Iy f— =
i-II-I-——--I—---Ililllilﬂlni—
200-m— ZN9

M: marker; iR 5 A H KL,
M: marker; code names are shown in table 1.

E1 SI¥ZN 7TRIZN 97E30 BRI R i 27514
Fig.1 Polymorphisms showed in 30 Chinese pumpkin germplasms by primer ZN 7 and ZN 9
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Code names are shown in table 1.

0.43 0.58 0.72

E2 it ERIRUPGMARKE
Fig.2 Cluster diagram for Chinese pumpkin tested by UPGMA method
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