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Construction and Application of SSR Fingerprint Database of the
Example Varieties in Watermelon DUS Testing
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Abstract; A core set of SSR markers which represent the maximize watermelon genetic diversity was used to
analyze the genetic diversity of 24 example varieties in watermelon DUS testing, then the SSR fingerprint database
of these varieties was constructed. Based on the SNP-based dendrogram for the 17 resequencing lines, we evaluated
the genetic relationship among these varieties, and they were classified into 3 groups at the similarity coefficient of
0. 80, this marker-based clustering showed more accurate than the traditional morphological clustering. Using two-
dimensional (QR) code, the SSR fingerprint database of 24 example varieties was constructed. The utility of this
detection system in DUS molecular test was analyzed using a PVP varieties Jingxin No. 2 and its control Jingxin
No. 1, there were 4 polymorphic alleles among 32 alleles and their similarity coefficient was 0. 89. It showed more
polymorphic alleles and more accurate than morphological identification. The SSR fingerprint database of example
varieties and molecular detection system used in this study could be applied in DUS molecular test of watermelon.
Moreover, they would provide a basis for genetic purity, genetic background screening, and authenticity fast evalua-
tion of watermelon.

Key words ; watermelon ; example varieties ; fingerprint database

W5 B #9:2013-01-31 f&[E H#:2013-03-07 M4 H AR HH5.:2013-08-09

URL:http://www. cnki. net/kems/detail/11.4996. S. 20130809. 1121. 004. html

EETB AR AR R H (CARS-26) 5 B AAR=FE LT H (31171980 ) 5 BHEFRFHE £ H (2012BAD02B00 ) ;b3 i H A B 2% 5
&I H (6122015) s A s AT (4l ) T2 2835 H (20090300812 )

VRIS T7 0] Rk et G 5 AEYHOR . E-mail :635388149@ qq. com

AGFIEE A5, PR T 19 N 3% . E-mail : xuyong@ nercv. org



54 TGRS P DUS 305 i it Fft SSR 48 S &L 18 A4 i ] 893

POITAE R S B A 2 5E AR, TR TR I R AL 254 74
AR RO R R G R EARA . SR,
PUIKaFZ L ARG ™ R 1 & R A A
PG IRl F g B i JE& , R A OR AP 0] B H 4 0%
VER B AR I HOR LRI AL B 224K 5, DUS
AT A, BI4E S 4: (distinetness ) . — UM (uniformi-
ty ) VR M (stability ) W, AR @Z B HEMA

&G DUS I3 32 8 LUE A RHE Ry B A, 52 36
sk FE 2 R I  HARMESE — 1y
oSt SR A 3 5 A LR A 52 P 5 4 o e v B ufE Bk
11, = E 0 DUS MG et A g, 4+
PRiC R BA 2385 m SR L AN B2 PR S M
B PRFA AT R I R A R e M Y K R
75 AT, SSR(simple sequence repeats ) 3 A #
I Z AP A R B AR PR IEROR B4
SRS SRS K AR N R R
i AR R AVEYI R DUS K, (R R Rl HE
IPE I DUS 31 A5 1 oK DLl ., 7 de ok
FIR 2 S e 94 T o 3 A% 22 R 1R O A 00 5 | ) 2 T i
DUS WA — N AZ 0 [, B A PG T 4k A 4 00
T S8R S s Joe R PR S e 78 I o it
ZRAERIAZ LG AR BE T BORIERY . AWFFEAE IS
il L, T e B i R [ 4 Y 3889080 > SNP
AL 17 A FE e b AT 4 S5 A I o A O 22
RGERTFW, LIRS KB W NN, FH AR SSR
FIALE XS EIRI e SRR RIS T 5 A% AR AT
IE BT A IR AR IS R K B R4S
F1 AL EIAR

Table 1 Watermelon varieties used in this study
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Code Variety Code Variety Code Variety Code Variety Code Variety

1 97103 10 Black-diamond || 19 w15 28 S PN 37 K7

2 RZ-901 11 Sy-904304 20 LVia 29 =H 38 Tomato-seed

3 JX-2 12 PI296341-FR | 21 eyiafiii 30 2000-S52 39 AU-SweetScarlet
4 JIM 13 PI386019 22 W 31 KK 40 Sugarlee-D

5 JXF 14 P1482303 23 H A & 32 Calhoun-Grey-D || 41 P1296341-FR-D
6 XHBFGM 15 P1482276 24 {51 91-2 33 Fek 42 K15

7 RZ-900 16 PI482271 25 H:51 6 45 34 FBH 96B90 43 k2 %

8 Sugarlee 17 PI595203 26 %'y 35 FE 10 5

9 Calhoun-Grey 18 a1 27 2000-203 36 TR

1~ 17 IR 18 ~41 . V5K DUS MARAE S 5 42 ~43 . DUS P 5l OGS B8

1-17; Watermelon resequencing line,18-41; Watermelon example varieties in DUS test,42-43 ; DUS test varieties and its control
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i 15 5334 DNEFR; 72 °C ZEH 4 ming 10 C {17
PCR =W 28 8% A 75 ¥ 5 V3 s Mok i 5 Je v ik 43 5
Ji , R PR AR e i R %
1.3 EEFEUR

S IE S 7k F 24 4y DUS PSR
a0 7E AU 5 AR 27 ot i 352 o0 3K 00 25 e o
FE ., 2 BEE BRAE 008 i AP AR 3P B 2R (UPOV , interna-
tional union for the protection of new varieties of
plants) (75 K DUS MK, SR HIPE K DUS W45
i (EZ AR IR R 2010) FRRLE G 56 MRS 24
ANPEIR DUS FRife b b EA T2 I
1.4 FitHm

XFF SSR (14 L K 25 S, RHL A A 5 I AH [F) A
ORI E A A RYIE A 1, B IIE N 0, F4 A%
“O,175EFF, %08 M. Nei 2" i MM (R)
BIPHILREL, GS, =2N,/ (N, +N,) , 3 N, A i
Fh( ) AR AL DNA A7 80H N, N, 203100
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FHEEMR 3 B8 PE K DUS IIRHE B AL , #1218
G TR, A e h 1, 6ieh 0, R NT-
SYS-PC 2. 02 #f kAR DAL FC X B ARF- 3 (UP-
GMA, unweighted pair-group method with arithmetic
means ) HE 57 1515 A LR BRI, 94300 6 B 845
0 ARG s AR RIS A AT LA, 3RS
FOsEAR LR B OGS B 2 AR R B
1.5 5L EiLaE

AT HE SO R |, R 9% S R R
HAEM AN ZEN TR (£ 2 h iy
QR Zafi) it st S P2 AN R AR OB i 1 3K
PR Z2 AT B, T8 B b S B AR BeT 41 250 4 A 1)
PR SSR HR BRSO Filhn. 21 1 S5 SSR
¥§ 80 {8 B S BF2CG2DG4, £ /R iZ & Fh &
BVWS02048 5| #1414t BVWS02048_2 fY) £ A:A
KL, 28 BVWS00048 5191973 Hi BVWS00048 _2 11 2
APEA 5, BYWS00106 51 #1914 i BVWS00106 _4
(28PN B SRE R AN s R A A BRA A
i QRCode ¥4k T H. QR ¥ R 2. 12 ¥EAT — 4%
5 KA A AP 2 FR R SRS — i Sk A%k
F e A8 sUEE QR Fafid

Table 2 Information of 23 core set of SSR markers which represent the maximize watermelon genetic diversity markers

ElL7 AR N2 Z AL A QR Zifith
SSR marker Forward primer sequence Reverse primer sequence Polymorphic sites QR code
BVWS02048 TCTGTGTGGATGCAAATGGT GCTAATCGAGCCCAGTTACG BVWS02048_1 BF1
BVWS02048_2 BF2
BVWS02048_3 BF3
BVWS00048 TCAAAAGGTTTGCCCTAAATGAAA TGCTGATCTCCCATTCTTAACCTC BVWS00048_1 CGl1
BVWS00048_2 CG2
BVWS00106 TGGCCTAGAAGATTATTGAGCTGC CATTATCACATGGCAGATAATGGAAA BVWS00106_1 DG1
BVWS00106_2 DG2
BVWS00106_3 DG3
BVWS00106_4 DG4
BVWS00208 GCAAAGATTGTCTATGAAGCAGCA GCTCATTGGCTTCTTGAATCTGTT BVWS00208_1 FG1
BVWS00208_2 FG2
BVWS00209 TGCTTCAAAATCTATTCACAATTTGC TTCTTGGTTTCGGGTTTCTTTACA BVWS00209_1 GGl
BVWS00209_2 GG2
BVWS00209_3 GG3
BVWS00209_4 GG4
BVWS00209_5 GG5
BVWS00233 AAACCATGATTTTACAGGGGATCA TTTCTGTCTTCTTTTGACCAATGC BVWS00233_1 HGI
BVWS00233_2 HG2
BVWS00233_3 HG3
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ElL7 AR 2] eSS Z AL A QR Zifith
SSR marker Forward primer sequence Reverse primer sequence Polymorphic sites QR code
BVWS00314 GAGGAGAATCGGTTCTTGGACATA TTGAGCATCCTTGGGACTATCATT BVWS00314_1 W1
BVWS00314_2 w2
BVWS00314_3 W3
BVWS00369 TGAGAAAATGGAAGATGCAAATGA TTCTTCTCACTCTCTCCTAAGATTTTGC BVWS00369_1 KW1
BVWS00369_2 KW2
BVWS00433 TCTTTTAAGTTTTGAGGGAGAGC TTCCCAAGCTAGCCTTTTCA BVWS00433_1 LW1
BVWS00433_2 Lw2
BVWS00433_3 LW3
BVWS00433_4 LW4
BVWS00433_5 LW5
BVWS00441 TGGTTGAAATCAATAAAAAGTGAA TGGATGTTTTTGGCATTTGA BVWS00441_1 WM1
BVWS00441_2 WM2
BVWS00441_3 WM3
BVWS00658 TTAGCCTAAGCAAGGGTTTTT AAGTACACATTTTAAACAATCAATCCA BVWS00658_1 WNI1
BVWS00658_2 WN2
BVWS00658_3 WN3
BVWS00948 TCAAACCGACTGCCATATCA AGCTTGTCTTCCTGGCCTTT BVWS00948_1 GM1
BVWS00948_2 GM2
BVWS00948_3 GM3
BVWS01734 AAAATTACATCTTAAATGCGCC GGAACATTGACTTCAATCAGCA BVWS01734_1 QW1
BVWS01734_2 QW2
BVWS01897 TTCTTGAAACTCAACCCTCAAA AAAGCGTGTCGAGTGTGAGA BVWS01897_1 RW1
BVWS01897_2 RW2
BVWS01897_3 RW3
BVWS00155 TGGATCATTTGACAGATTTAGCGA CATCACAGTTAACGATCACAAGGC BVWS00155_1 RC1
BVWS00155_2 RC2
BVWS00228  GGAAGAGTGAGGTGATAAATCAATATGT AATTGGCCCAAATATCCATATGAC BVWS00228_1 RD1
BVWS00228_2 RD2
BVWS00228_3 RD3
BVWS00228_4 RD4
BVWS00236 CTTGAGCATTTGGCTTCCTAGTGT GTCAAAATGTCCTTTGATTCCCAA BVWS00236_1 REI
BVWS00236_2 RE2
BVWS00236_3 RE3
BVWS00297 ACAACTTTGATTGATTGCACGATG AAGTGAAAGACCCTTTTCCCAAAC BVWS00297_1 RF1
BVWS00297_2 RF2
BVWS00297_3 RF3
BVWS00333 TGTTGAGATTCTTTGATTTCAACTGT TGGGTCAAAGTATTTTTGCTTTTT BVWS00333_1 RG1
BVWS00333_2 RG2
BVWS00333_3 RG3
BVWS00826 ATGGTTCATTTTCACGTTCG AAAAATCAAGCAAAGAACAACAT BVWS00826_1 SAl
BVWS00826_2 SA2
BVWS00826_3 SA3
BVWS00839 TTCCACACCAAGGAGGTAGG CATGTCATTCGATAAAGCAGAAA BVWS00839_1 SC1
BVWS00839_2 SC2
BVWS00839_3 SC3
BVWS01843 CCCCCGCCAAAATTAAAA CACCCGTGTAAAGGTGGTAAA BVWS01843_1 SD1
BVWS01843_2 SD2
BVWI00170 AACGCACGATAGTTAGAAGG TGACTAATTAAACTACACTCAGACT BVWI00170_1 SF1
BVWI00170_2 SF2
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Fig.1 Dendrogram of 43 watermelon varieties based on SSR markers
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Fig.2 Dendrogram of 24 watermelon example varieties based on morphological traits of DUS test
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Table 3 The SSR fingerprinting codes of 24 watermelon example varieties

A SSR e

Varieties SSR fingerprinting code

a1% BF2CG2DG4FG1 GGAHG2IW2KW2LW2 WM3 WN2GM2QW2RW2RC2RD2RE2RFIRG1SA3SC2SD2SF2
P e BF1CG2DG4FG1GG3HG IW2KW2LW2WM2WN1GM1QW2RW1RC1RD3RE1RFIRG2SA2SC2SD2SF2
R BF2CG2DG4FGIFG2GG3HG2IW2KW2LW2 WM2WN2GM1QW1RW2RC1RD2RE2RF1 RG2SA3SC2SD3SF1
K7 BF1CG2DG4FG1 GGSHG2IW2KW2LW4WM3 WNI GM1QW1RW1RC1RD3REI RFIRG2SA2SC1SD2SF2
= BF2CG1DG4FGI GG3HG2IW2KW1 LW2WM2WN2GM2QW2RW1RC1 RD3RE2RF2RG2SA3SC2SD3SFI
f5H 91-2 BF2CG1DG1FG1GG3HG2IW2KW2LW3 WM3 WN1GM1 QW2RW2RC1 RD3RE2RF1RG2SA3SC2SD2SF1
ey ihin] BF2CG1DG2FG1GG3HG2IW2KW2LW2 WM2 WN2GM1 QW2RW2RC1 RD3RE2ZRF2RG2SA3SC2SD2SF1
#15 BF2CG2DG4FG1FG2GG2HGTIW2KW2LW1 WM2 WN2GM2QW2RW1RC1RD2RE2RF2RG1SA3SC2SD3 SF2
5l 6 5 BF2CG2DG1FG1 GGSHG2IW2KW2LW2WM3 WN1GM2QW1RW1RC1RD2RE2RF1 RF2RG1 RG2SA2SC2SD2SF1
% BF2CG2DG1FG1 GG3HG2IW2KW2LW2WM3 WN1GM2QW1RW1RCIRD2RE2RF2RG2SA3SC2SD2SF1
KR BF2CG2DG4FG1 GGSHG2IW2KW1 LW4WM3 WN1GM1QW1RW1RCIRD3REIRFIRGISA3SC2SD2SF1

Calhoun-Grey-D
ek
P1296341-FR-D

BF1CG2DG4FGIGGSHGIIWIKWILWAWM2WN1GM2QW2RWIRCIRD3REIRF2RG2SA3SC1SD2SF1
BF1CG2DG4FG1GGSHGIIW2KW1LWAWM3WN1IGM1QW1RWI1RCIRD3RE1RF2RG1SA2SC1SD2SFK1
BF3CGIDG3FG2GGIHG3IW3KW2LW5WM1 WNIGM3QW2RW2RC2RD4RE3RF3RG3SA1SC2SD1SF1

FBIH 96B90 BF2CG2DG4FG1 GG4HG2IW2KW1LW4WM2WN2GM2QWI1RWIRC1RD2RE1RF2RG1SA2SC2SD2SF1
Sugarlee-D BF1CG2DG4FGIFG2GGSHGIIW2KW1LW4WM3WN2GM1QW2RW1RCIRD2REIRFIRGISA2SC2SD2SF1
HFE 10 5 BF1CG2DG1FG1GG3HGIIW2KW2LW4AWM2WN2GM1QW1RW1RCIRD2RE1RF2RG1SA2SC2SD2SFK1
2000-552 BF2CG2DGIFG1GGSHG2IW1IW2KWI1LW2WM2WN2GM2QW1RW3RCIRD2RE2RF1RG1SA3SC2SD3SF1
HE BF2CG2DG4FG1GG3HG2IW1KW1LW2WM2 WM3WN2GM2QW1RW1RC1RD2REIRFIRG1RG2SA3SC2SD2SF1
HBEANER BF1CGIDGIFGIFG2GGSIW2KW2LW2WM2WN3GM2QW2RW1RC1RD2RE2RF1RG2SA3SC2SD2SF1

Tomato-seed
AU-SweetScarlet
2000-203

H A L5

BF1CG2DG1FG1GG4IW2KWI1LW4WM2WN2GM2QW1RW1RCIRDIREIRFIRGISA3SC2SD2SF1
BF2CG2DG4FG1 GG4HGITW2KW1LW3WM3WN2GM2QW2RW1RC1RD1REIRFIRG1SA2SC2SD2SF1
BF2CG2DGIFGIGG3HG2IW2KW2LW4WM2WN2GM2QWI1RWIRC1RDIRE2RF2RG1SA2SC2SD2SF1
BF2CG2DGIFGIGG4HG2IW2KW1LW1WM2WN2GM2QWI1RW2RC1RD2RE2RF1RG2SA3SC2SD2SF1
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Fig.4 The QR codes of 24 watermelon example varieties in DUS test
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