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Isolation of the cDNA fragment of watermelon genic male
sterility related genes using DDRT-PCR
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YU Rong, YANG Yu-mei

(College of Horticulture  Northwest A& F University sYangling » Shaanxi 712100, China)

Abstract: [Objective] The research was done in order to study the molecular mechanism of genic male
sterility in watermelon. [Method] mRNA differential display was used to analyze the differential expres-
sion of genes between male sterile flower buds and male fertile flower buds in male sterile watermelon
Sel8. [Result)] Through identification of repeated tests, the differential fragments T,, C/B0315S-359 were
obtained in male fertile flower buds;two differential fragments were obtained in male sterile flower buds:
T,,C/B0315F-175 and T, G/B0318F-260. The T,, C/B0315S-359 fragment was 82% homologous with a
code sequence of an unknown protein which involved in vascular development of quaking aspen. The result
of GenBank BLAST showed that the T;,C/B0315F-175 fragment had 98 % nucleotide similarity to the yc 5
gene encoding cytochrome C assembly protein in cucurbitaceous plants. The homology research indicated
that T,,G/B0318F-260 fragment was of 84 % of homology with code sequence of mRNA of thioredoxin per-
oxidase in plants. [Conclusion) After sequence research, the three differential fragments were related to

genic male sterility in watermelon SelS8.
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(4 B A AL T8 IR L S TR 8 Y PE K mRNA 22
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L1 # #

AR R P R HEYEAR B &R “Sel8”, H1 PG dL
RMPHHR b 25 e de it & 7R A R Fa g
BRI LR Bt . SRR RNA Y BIO-
ZOL 5~ BioFlux 7= /s M-MLV Reverse Tran-
scriptase 4 Promega 7= . Tag DNA B 4 B N
MBI 7 ity s HAB 3050 248 [ 77 73 B4, mRNA 22 5
R i 3 A E 514 5 5T A-3'. 5T, G-3'
F5'-TC-3". 51 4y il A T AR TR AR IR 55
AR R A 22 5 0 B BEAL S 1 ) B0301-B0320
1 HiZA W,

1.2 “Sel8"##EE S RNA RS cDNA § 1
HHA

TP R HE PR 7 2 Sel 87 URE WIS T 75 Bk
MASEMMEFEIE TS % BioFlux 4y & #9 BIOZOL %
F U8 R AL R AE T kL 3 BIR A SR I RNA L IR
2 pg B RNA,Z B8 Promega 2~ A M-MLV Reverse
Transcriptase #:AE$5 B 47T 5% 5% . & L cDNA 5

1 4%,
1.3 cDNA £ 1 $%# PCR ¥ 18

RWAKRFR Ny 25 pl, W& cDNA S5 1 55 I i ™
¥ 2 pl,2.5 mmol/L ANTP 0. 75 pL, 25 mmol/L
MgClL, 2 pL, #5319 T M 100 ng, BEHLSI ¥ 50
ng, Taq i 1. 25 U,10 X Taq Buffer 2.5 pL, 3"
BIFEHN.94 C 3 min; 94 C 25 5,42 C 30 s,72 C
1 min.40 MEH ;72 CLEM 5 min.4 CIEAE,
1.4 PCR¥FEFYH S BESEK

PCR P 8479 4 L 7E 60 g/ L 5 PN 4 Tk g 156 i
(PAGE) b ek . Fl 1 X TBE MLk 2% th i T 80
VUK 10 h 2247 X BERCHEAT AR % . AR gL S o Y
52 Wk 10 mL/L HNO, , 85 5 min; Y8 H 2
g/L AgNO, , HEi M A 7.5 mL/L HE, YL 4 min;
WM N 30 g/L NaCO,, FHRTHIA 0. 2 mL/L
B 5 A 10 mL/L HNO, W& 1k’ . cD-
NA 22 57 557 FTEF I Phke . 2 b ik Il 5 B4 T 2
W PCR Y 1 A 225 A B SOl 2 L, 473
MW RT-PCR, F & E DNA e gl 46/ o] i i
&M cDNA 225 R B E 534779 .
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FEBHME cDNA 25 FEEY #7¥ 5 pMDI8-
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TAE 1 b S 38 A R R R 55 8 58 A
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2.1 “Sel8”tEH I E mRNA £ R B RM cDNA
ERRBNEE
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H 1 ZZFENAEHRIEA R 2 ZA0F
IR A AT WA B ST F A A SRR
cDNA 27447, X 3% cDNA ZFREKERZE
TE 150~400 bp, KA HERITREA 1 cDNA 25
Bt T, C/B0315S-359 24 359 bp, /] F #k Ir ¢ A 1Y
2 % cDNA 2 5 B Bt T,, C/B0315F-175 fi1 T,, G/
B0318F-260 43 %k 175 1 260 bp,
2.2 “Sel8”tEIETEE DNA £RE B FE TS

F pMDI18-T vector 435l 52 B 22 5 K Bt T1. C/
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K1 “Sel8” RN B AT F #k ML ALE DDRT-PCR j= ) I 77 e v Dk A8 e 25 2R (22 5 8803
a. T1C/B0315S-359;b. T1,C/B0315F-175;c. T12G/B0318F-260; M. DL.2000 Marker
Fig. 1 Partial results of DDRT-PCR between male sterile flower buds and male fertile
flower buds in male sterile watermelon Sel8

a. T12C/B0315S-359;b. T12C/B0315F-175;¢. T1,G/B0318F-260; M. DL2000 Marker

Query 1 GATCCAGTACGCATAGTGAGCAAGTTGAGGAAGTTTTGCCACCCAGAGATATTATCAGTT
Sbjet 301  GATCCAGTACACATAGTGAGCAAACTGAGAAAGCTGTAACACAGAAATAATTACAGTA
Query 61 GGACCAGCAAAAAGAGCCAG— — —AGAAGAAGGAGGAACCCAAGAAAGAAGAG 109
Sbjet 361  GGGCCAGC— AAAAGAGCCAGAGAAGAAGAAGGAAGAACCCAAGAAAGAAGAG 411

Bl 2 T..C/B0315S-359 fr B2 53R A H cDNA JFFI A% 1 i [5] J6 M 1) LA
Query . T12C/B0315S-359; Shjct . W ## 51 cDNA

KA DNA JFFIA 8200 1y Rl IR 1 (B 2) 4 % )7 51
55 52 N A s A A8 2 2L R T AR OG0 S A B B v

60

360

Fig. 2 Comparison of the nucleotide sequence of the T,,C/B0315S-359 with unknown ¢cDNA from Populus tremuloides

T,, C/B0315F-175 J#%1 4K 175 bp, GenBank

Query . T12C/B0315S-359 ; Sbjct. Unknown ¢cDNA from Populus tremuloides

H yef 5 IR i EE R R K 98 04 (181 3) 1%

BLAST #rifj % ¥, T,, C/B0315F-175 5 P4 .+ 7§ FEH gt g o R C 2l A ( Cytochrome C as-
JR (Citrullus colocynthis) #5258 NS 2 B E Y sembly protein, Cytochrom_C_asm),

Query 15

CCCCTGAAAGAATACCTATGCTTAAAAAGATAAACCCTAGACTAATAGTACGATAACTCC 74

Sbjct 232 CCCCTGAAAGAATACCTATGCTTAAAAAGATAAACCCTAGACTAATAATACGATAACTCC 173

Query 75

AATGATCTAATTGTTGAATCAGTTGAGACTTATAATAATTCTTCTAATAAAAAAAGGAAG 134

Sbjet 172 AATGATCTAATTGTTGAATCAGTTGAGACTTATAATAATTCTTCGAAGAAAAAAAGGAAG 113

Query 13

5 TGTTTCTTAGAAAATTGTTCCCTTCGTTCATGTACTGGATC 175

Sbjct 112 TGTTTCTTAGAAAATTGTTCCCTTCGTTCATGTATTGGATC 72

K 3 T.,C/B0315F-175 F Bt 5K yef 5 F PRI A4 R o] 1 1) Lo 4
Query. T1,C/B0315F-175; Sbjct. P§JK ycf 5 FH

Fig. 3 Comparison of the nucleotide sequence of the T,,C/B0315F-175 with ycf 5 from Citrullus lanatus

Query . T12C/B0315F-175; Sbjct . ycf 5 from Citrullus lanatus
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T, G/B0318F-260 J¥ %1 4= K 260 bp,GenBank
BLAST #if1%8, T,,G/B0318F-260 5 @i & .
1NN o SIS - B R SR = B2 Y = PUR =R At 7/

(Thioredoxin peroxidase , TPx) 3 K = B [F] 5 , [F]
TEETL 84 % (4,

Query 29 AAAGTACTCTTTGCTACCCTTGGGGTCTAGCTTCATCGACTTCTCCCCGGGTTTCCATCC 88

Sbjct 822 AAAGTATTCTTTGCTACCCTTGGGGTCAGGCTTCATGGATTTCTCCCCAGGCTTCCATCC 763
Query 89 AGCAGGGCAGACTTCGTCGGGGTTCTCCTGCACGTATTGTAAGGCTTGGAGAGTTCTCTT 148
Sbjct 762 AGCTGGGCACACTTCATCCGGGTTATCCTGAACGTATTGCAATGCCTGAAGAGTTCTCAA 703
Query 149 CGTCTCGTCAACACTCCGGCCAATAGCAAGATTGTTTATTGTTGAGTGTTGGATAACTCC 208
Sbjct 702 TGTTTCATCAACACTACCACCAATTCCAAGATTGTTAATGGTTGAATGCTGAATAACTCC 643
Query 209 TTCTTTGTCAATAATGAAAAGGCCTCTCAATGCAATTCCCTGGTCTGAGATC 260
Sbjct 642 TTCCTTGTCAATGATGAAAAGTCCTCTCAATGCAATTCCCTGATCGGGGATC 643

4 T,,G/B0318F-260 F Bt 5M0H TP 5 K A% R ] V5 L 4
Query. T12G/B0318F-260; Shict. fi# TPx 3£

Fig. 4 Comparison of the nucleotide sequence of the T, G/B0318F-260 with TPx from Nicotiana tabacum

Query. T12G/B0318F-260;Sbjct. TPx from Nicotiana tabacum

3t B

FAH mRNA 2257 B AR FHR AT H 5 AT 4
PR 22 () 2635 11 22 5 R 2 N4 a0 201 L 4% A [R) 11
T A% S IXRE A BE DR IR BT 45 2 A9 25 2R B A 0 A
{H o ASBIEFE R A4 74 20 J0 A M 1 7 ROk B —
MR RIR A B 2R N AL WA E
PRATT bR B AT AN — B fe o . A .
MRS Z G A — E 25 5 AR
AR R B IR L RIIEA — 2 A R R A
R AT I BRI 2622 57 5 B AR 25 . 22 57 B
SRR AT BE L s RPAP I S G 8

AWFFEHAT T 5V NE PEAR 0 A B %
cDNA H B T,, C/B0315F-175 Hl T,, G/B0318F-
260, T,,C/B0315F-175 5# = RHAEY) vef 5 FH &
JE U (98 00) » ye f 5 HE[H 4 i 40 i 62 3% C 2L 2K
FZG . RGN ARZ S MR C 5%
BRI EH. BAMTITE AR MEPEA T AL T
I TS24 P ) 5 0 20 B 3 ke B i A1 Al i 30
1787 N NI S5 @ N UG S 1 G 3 N = <8
AT AT LI, T 22 5 DNA B Ty, C/
BO315F-175 fEAF R AL b 1 2 1K 32 2 90 il 46 i
B CHBCE F M 7 3 O sk ok . S EUA i
R C 78 BUMFe iz 53 7 b iy B 5 g = AQ 3
P I W% i 3 e o R AN BB L R AT o A AR AE 24 P 1 5
A AE BT R s . BE B R R I R SR T
1o e 23 BUNMU T MR AEERE A TR KA

25 cDNA kBt T, G/B0318F-260 S5t %)+

AR E A B LY G (Thioredoxin peroxidase,
TPx) B [ v B2 6] I8 i 400 2 1l AL Y Bl s T 40
AALE A R — By, i AU R o AR ) i A 2
JL €8 3 C HRH A BR AL N 3% P4 % (Reactive oxy-
gen species, ROS) [ RE 11, 1IE #1550 T - 40 PN 36 P
SRR 7 R B A T — o gl 25 A L (EL AR ) A T 2
3005 JBIR 38 N 3 el A B IR TR R A R R R
PR ik 48 o 5 BB R e 43 L e A B ) 2 B
Ui, BHTARWEER SHEYEER T MO L
ML EEARF AL T O WA ER AL H B &K
F H, O, KBRS AL 7 ) MDA & 8 (5 H
T 14 AUV ISR T T 1 U 5 ml B AR 2G4 T 2 3 O7 -
H, O, MDA & 5 Jt &, B A5 o Ak i) . 51 1% 7
AR A RBUREARF .

25 cDNA F Bt T,,C/B0315F-175 [q] I &£ A
Ha @R C e MMz e, 25 cDNA B
T, G/BO318F-260 54 4 b i 00 45 1 2o %1k ) Tl
(Thioredoxin peroxidase, TPx) % K = & [7] 5 , T X
2 P B A MEVEAS B AR i 3R 3k 32 B fd A
3R C e Sk 2 F i A W G S BB AT 175 bR
TP DI RE . (H i T LR P9I A G 44k ) 15 1k
i (SOD) it S Ak S il (CAT) i A AL P i (POD) |
26 H KA TR B (GSH-R) | 470 38 1l /R 1 48 1k ¥ T
(ASA-POD) (44 R E 55 [ £ 70 -IE B 02 1% 14 200
bR R G0, SO B B9 R AR R R 50X 2 Fh i P
R 2R G810 2R 880 Bl R 45 5C & ik Ty ik — 2P I
F3Ah A R C AR %A AR S A 4 T 7 A0 i
P R T RE — BRI R TR ) A e AN
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