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Identification and Polymorphism Analysis of EST-SSR
Molecular Markers in Solanumm elongena L.

ZENG Meijuan'?, LIU Jianting'?, ZHUO Lingling'*, CHEN Mindong'~, YE Xinru'?,
WANG Bin'?, ZHU Haisheng**, WEN Qingfang'**
(‘Fujian Key Laboratory of Vegetable Genetics and Breeding, Fuzhou 350013, China; *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 order to speed up the molecular genetic research and molecular marker-assisted breeding of
Solanumm elongena L., transcriptome sequencing was carried out. The software MISA (MicroSAtellite) was used
to search for SSR loci in Solanumm elongena L. transcriptome. A total of 5 562 SSR loci were detected, distributed
in 3 438 Unigenes, with a frequency of 13.23% and an average distribution distance of 9.73 Kb. The major repeat
motifs were trinucleotide and dinucleotide, which accounted for 63.75% (3 546) and 22.83% (1 270), respectively.

Primers were designed by Primer 3.0, then 100 pairs of primers with more than 20 bp SSR sequences were ran-
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domly selected for synthesis, 92 pairs of primers were amplified effectively, accounting for 92% of 100 pairs of

SSR primers. Thirty pairs of primers were randomly selected from effective amplification primers to amplify 29

Solanumm elongena L. germplasms for the polymorphism analysis. 30 pairs of primers were polymorphic. Through

UPGMA mapping, 29 different Solanumm elongena L. samples were divided into two categories. The EST-SSR

markers based on Solanumm elongena L. transcriptome sequencing have high availability and can provide more

abundant marker sources for Solanumm elongena L. germplasm identification, genetic relationship analysis and ge-

netic map construction.

Keywords
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simple sequence repeats, ISSR)/LL & & . # & JT 7
(simple sequence repeats, SSR)%5 73 -k 1 % A5 47 1)
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HIFF K BISSR, BEFRNFRIET 5152 SSR(expressed
sequence tag-SSR, EST-SSR)®!,  F| A 2& [A 20 JF &
SSRE| W), T EM RS E ik, WP, SIRE R,
TER BRI 9% 77 B i, i M) A s 4H A0 gt
7 B SSRFR 1 e Y5 T+ 3k PR ) 2 s X, AN MRS T 40 b
AR RALE R, LRk E, ER L, v R Rk
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KU1 S FSSRARIL 1 T R FVEAN — B 2 A%
Fi, B O IF R [0 7 SSRA: T b ic i A e i £ BF 72
3K, AEms Al F I SSRARIC A EE >, SSRERE £ 25
PEAR, WOR =TT & AT F % & 9 7 SSRA ThRic AT
Y EYIAES . ARBFFIT KA FEST-SSRT| 4,
BRI IE e Z R AR IR A
YESHME. ThREE 2. 50k o Thnic 4 Bh
WP E PP SRR KR .

1 MRI55E%
1.1 ERBABIERIR

AR T-20 194 X 7t A B Ry AR
dn SREEEAT HORE, 23 % i A R SR AT s R IR
W, BT AEE . ZWF TIERRIET
M 3 it B A 14 AR A PR /A 7] (Genedenovo Biotechnol-
ogy Co., Ltd, Guangzhou)iF47 ¥ s 4l ¥ (1) -
1.2 #E R EDNARZEL

WARE A AR 2 AR AR AT H il A4 R, R HY
290 PR ME A 7 B IR AE A M BH(R ). ZERA
DNAFEHUCK FH CTABL AT
1.3 3RLASSRALLE R K SSRE &It

K FIMIS AT 48 Jifi 7 %% 55 20 £ 05 A (I SSRA A,
HARPES O E N B ICKE2~6 bp, 1%
HWIRERITY=6. —HRELZTH=5. WUZHE
REL T H=4, HETRES T =4S IR
HEFH=4, iILA—ASSR. HPrimer 3.084F 1
51¥. Pt =K EAE100~280 bp. 5147 HIKJE
18~25 bp, GC & E40%~60%, i K& JE ~55~65 °C,
FL RSN TmAEMZES<S °C.
1.4 5|¥0%E R PCRY 1%

M 514 BE HL R %20 bpLh _ESSRFF 51 11005
514, PCRZMNAKZ(25 uL): 10 mmol/L dNTPs 1 pL.
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Table 1 List of accessions used in assessing the level of SSR in Solanumm elongena L.

FPs G ESiA R
Serial Number Number Shape Color
1 QZ1 Middle-long cylinder Red
2 QZ2 Long cylinder Red
3 QZ3 Line Red
4 Qz4 Line Carmine
5 QZ5 Line Fuchsia
6 QZ6 Short cylinder Carmine
7 Qz7 Short cylinder Fuchsia
8 QZ8 Short cylinder Dark purple
9 QZ9 Short cylinder Red
10 QZ10 Strip Fuchsia
11 QZ11 Strip Fuchsia
12 QzZ12 Strip Fuchsia
13 QZ13 Strip Bright purple
14 QZ14 Strip Bright purple
15 QZ15 Strip Fuchsia
16 QZ16 Strip Fuchsia
17 Qz17 Line Fuchsia
18 QZ18 Line Fuchsia
19 QZ19 Strip Bright purple
20 QZ20 Strip Purple
21 Qz21 Long cylinder Dark purple
22 QZ22 Long cylinder Dark purple
23 QZ23 Short cylinder Bright purple
24 QZ24 Middle-long cylinder Bright purple
25 QZ25 Middle-long cylinder Fuchsia
26 QZ26 Middle-long cylinder Fuchsia
27 QZz27 Short cylinder Dark purple
28 QZ28 Long cylinder Dark purple
29 QZ29 Long cylinder Dark purple

5U Taqfi 0.3 uL. 50 ng DNA 1.5 pL. 10 pmol/Lf]
BRSP4 uL, 10% Buffer Mg*") 2.5 L, IiddH,O
hE25 pl. PCRY HEFEFFA: 95 °CHIAZM:S min; 94 °C
A 1430 s, 55~59 °CiE k30 s(HR 4 A~ [5] 51 40 #0157 1
#2), 72 °CLEfHT min, 35/MEH; 1£72 °CIEAHS min5E %,
P4, PCRY $E =235 Mt A FEL UK J5 WL 41 B

2ERS S
2.1 #EFEAPEST-SSRIDFtE S

Hi iR A2 s, B MISAK A1 kb BA
I #JUnigene(42 035%%, J7 %1 4= K 452 121 350 bp)
JEIF R, 45 EIR, 5 562N SSRAZ & /3 A 7£3 438
% Unigene I, & 2824 LA L EST-SSRAZ 5 A
564%kUnigene. fifi T %% 3 20 HEST-SSRK A4 %N

8.18%, EST-SSRH B4 % 913.23%, ~F- 3543 A1 BE 5
799.37 Kb, HH E&SSRA1 6924
2.2 FRAFEST-SSREFE S SRS FE

AT E A P SSRE T R R F 5, f5FK
B, BRI RER. TR R, IR
IR AREREERA, Hh=ERM &
TR 2 I AR, 3l A3 5464 AT 2704,
I3 9 5 S SSRIF63.75%A122.83%; VU ¥ 1 iR, T
W R AN S A% IR B 2 R R B D, 40 il 1255
AL 69/ 4224, 43 il o S K 14.58% - 1.24%FH
7.59%(%2).

M43 A 350% KA, EST-SSRIFFE 7 25 74 H
2N =R E R RIAAG/ICTT, 5 =R
BB 2 401)35.95%, 1 EST-SSRI1)22.90%; H
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Table 2 Type, number and frequency of EST-SSRs in Solanumm elongena L.
HEF K HE Bt L6 151/%
K Repeat number Total Ratio /%
Repeat
motif 4 5 6 7 8 9 10 11 12 13 14 15
length
Di 0 0 447 244 123 107 68 40 37 23 25 156 1270 22.83
Tri 0 1646 729 381 187 168 71 73 58 39 41 153 3 546 63.75
Tetra 179 51 13 6 2 1 1 0 1 0 0 1 255 4.58
Penta 53 10 1 2 0 0 1 0 0 0 2 69 1.24
Hexa 229 94 36 23 10 9 6 6 0 1 4 422 7.59
Total 461 1 801 1226 656 322 285 147 119 100 62 67 316 5562 100
Ratio /% 829 3238 2204 11.79 5.79 5.12 2.64 2.14 1.80 1.11 1.20 5.68 100
24 229

O\\°

Iy

8

=

o

e

=

Ell S FERPARNMIEES EF (motif) HIHSIRE

Fig. 1 Occurrence frequency of different microsatellites motifs of Solanumm elongena L.
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2.3 FnFEEFLAEST-SSRE | it 50k

F) i Primer 3.0% & SSRAV 4 )3 43845 Unigene
AN AT 51T, BENLIE#EH H120 bpLh SSRIF
FIHI100%F 51 34T & K, BHGE AR . =A% R
VUL IR . FA% IR S /S A% 1 IR 52 34 7 (1 SSRAL
B R AN T A QZ 1 DNABEAT I 4% DL & IF 1
BRME. 45 B 5K, 7E100%} i FEST-SSR 5| ¥ Fh A
920} 5| W SEIRA RT3, A A BB $192%.
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Sl 2003 3 FIREATY 4G e 2 AT . S5 R EUR,
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o e 1~6, A3 R 12651, Hrh 2 &M BI04
AN, BEXF B3 PR A3 5 2 A B B2 5]
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Table 3 Information of 30 pairs of EST-SSR primers developed from Solanumm elongena L.

GIEY A=) 514 LS5 —3) NS -3 SSREEF

Primer No.  Primers  Forward primer (5'—3) Reverse primer (5'—3") SSR motif

1,2 Ql CAA GAG GGA GAT GGA GTT CG CAATCT GTT GTT GCT GAT GAC A (ATA)14

3,4 Q2 TCTTTG AAACTC CTG CAC AAT G TGC TGC TCGAGATGATTCAC (TCTA)7

5,6 Q3 CTC CTA GAG ACT CAT GCC CG GCTTTT TCT TTC ATC GGT GG (CTCCAC)S

7,8 Q4 TGG GAA CAT TTA GAG ACA CCA TTC CACAAGACACCCCTTTC (TTC)7

9,10 Q5 AAATTC TAC ACT CGA TCA AAT TAT TTT TGA AAC AAA AAT TGG AGC A (AT)22

TCA

11,12 Q6 GCATGG CTG CTT TAG GAATC CTC GTT TAAAGG CGC TGA AG (AT)12

13, 14 Q7 CGG TGG GTT GGATTATGACT GAATCATTC CAAAAA GGAAAG AAA (ATT)17

15,16 Q8 GGG GAATTTTTG GAG GAT TC GCCTTG CTT CCC ATT CAT TA (GA)10

17,18 Q9 GGG CGT CTT GTATCC TTG AA AAG CTT TGAAGG CAAAGG AA (CTT)25

19,20 Q10 TCT CCA GAG AGC TGATGC AA TTG CAG AGG TTG AAC AAT GC (CAA)9

21,22 Ql1 TTG ACT TTT GAC CCC AGT CC TCT CAC ACC CTA CCA AAA TAG GA (TG)7(TA)11

23,24 Q12 ACC GCC GTC ATC ATC TAAAG GCC ATG AAT ACT TCC TCC GT (TTC)9

25,26 Q13 TCG CAT GAC GAAAAT CTCAC GAC CGATTCAAATGCACCTT (CDH1s

27,28 Ql4 GCA GAC GGA TGC ATAATC CT TGG ACAATG TTG AAG AAT CCA (TG)9AA(AG)20

29,30 Ql5 GGT ACC GCG CTAAAC AACAT TGAATG GTT TCT GTATTG GCA (TO)16

31,32 Ql6 CTC ACT CCCACA CACAGT CG ATC TGA CAT TCC GGC GTT AT (CT)9

33,34 Q17 GTT TTG GTT GCC CTT TGT GT TTC AAT TTG TAA ACA CTA GTA CCA (ATA)13

TCA

35,36 Q18 CCATTG TAG AAC GAAACG CA ACCACA GCGACCAAAAGATT (AG)17

37,38 Q19 GGT GTG TTG GCT TAG GCA GT TCT GAT TCT TGA GCA CAATGG (TAT AT)7

39,40 Q20 TGG GAA GAA GCT TCA CAA GG CAT GCT TAG CCAACT CAC CA (AAG)27

41,42 Q21 TGATCT TTT TGG CGT ATA CAT ATT TGC ATG ATT GCATCAATAACAA (AC)20(AT)25

CT

43,44 Q22 TGG AGG AAG AGG AGATGT CG TCT TGG TGG AAA ATG CAG TG (AAT)15

45, 46 Q23 CAA CAA GGG AGATCT TGG GA ATG GTG GTG CAATTG TGG TA (CAG)8

47,48 Q24 CCG ATG GCT CCT ATG TCA AT GAG ACC GAA CCT CAT TTG GA (CAG CAA)S TGG
ATG ATG CAA CCT
CCT CAA GCA CAA
CCACCGCAGTTT
CAA CCT CAG CCT
CAA CCTACT TGG
GGT (CAG)5

49, 50 Q25 AGT GCA TAT TTG ACG CAT CG CAG CCATGT CCATGC AAT AA (AG)13

51,52 Q26 CTC TAT GCT GCT ACC GCCTC GCT TGA CTT CTC CCT CTC CC (AGA)11

53,54 Q27 AAG CGAACTACT TGG CCT CA TCT GTC ATT GGC ACCACCTA (CATT)7

55,56 Q28 TGATAC CAT CGG TTT GGG TT GGC TTT ATG GGC TCG GTA AT (GAA)10

57,58 Q29 ACGAGG CCCTGT CCTATCTT CGT ACT AGA CCA CCC CGA GA (TTG)SA(TGT)S

59, 60 Q30 TCC GGG AGAATT AGA CGA TG TTT TTA CGA GCAGCCTGGTT (GAT GAG)12

BAE G 5 T RREEMm AR BB FE KA.

RSN LN
BAEA,

Mo BB EE N RE G, SR

PP ESTRE R EUG Kitash . Wil FHKESTH %1
SSRAZ Sk TF K 5 HEST-SSRARIC T N — 5T
EST-SSRAxR L /& K H L PR 57 fI e ¢ X, X}

P

PASNVATIN]

3 1ig
I 25 4400 Th A ik DR 9 1R T R R, A SR %K

Eb AR A 3 PR 2H F7 51 6 1 B9 SSRAFRC A 18] 368 FH 42 B8 47,
H 7K. EST-SSRARICAE L EEEFEZEYH E
H—E PRGN, Ak, g N0 R phtel
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A: polymorphisms showed in 29 Solanumm elongena L. germplasms by primer Q10. Code names are shown in Table 1; B: polymorphisms showed in

29 Solanumm elongena L. germplasms by primer Q19. Code names are shown in Table 1.
E2 5/¥Q10F15149Q197E291 Fn F ikt P Y 7514
Fig.2 Polymorphisms showed in 29 Solanumm elongena L. germplasms by primer Q10 and Q19
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Code names are shown in Table 1.
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Fig.3 Cluster diagram for Solanumm elongena L. tested by UPGMA method
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