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CTAXRFE BESRHFEYRBEEP AR ESLRE, 87 530005; 2] FEWBRE S REVHEARE S FIK
TR, BT 530007;% I PR MBI ST B BR SR 5T 0, BT 530007)

HE

A TR AgNO, 5 T et A T NALFRF A2 T o) £F AR KL, KLERY &

#MI. cDNA-AFLP. RT-PCR #2& #] Northern 2 X F#H AR AN & FFast T FKF Lt
MHBATTHR. SREF: (DIEEHL AGNO, LHEEH 6 R M, £ 14 RYRFAKIE, R LA
WRT QB TELEEN, 22 REKRALMIL, QM 128 55|40 F iRk B THRIFFF
FWET T MBS 36 3F, EAIMAGNO, REHILF T 2B 1NASERANEFHE, 24
. RAF e Rt 2 AR AR, 9N C&RE, L F 1 NSHDHIIIH X6 CYP450 K
REBA GERRM, 94 K McCYP72A1; (3) McCYP72A1 £ AgNO, & 32 /5 2~12 h R #97LE ¥ &
R, mAAEFShIHAXFERS, RALENR., EFTURRBROEANABEFRRA. 2R %
B, AgNO, &L B TiH Fobb 2 LR EFF HEM AL LB AKX, #ATRFELES 14 XA

WRTER T A RMIE.
K

EHIK(Momordica charantia L.) 5 E
(Cucurbitaceae) s )N J@&(Momordica)— £ E A Y,
WNE & EERCHMEREFRSA, RRAFTH
FiEFmELZ—. EFER, HMAELELHE T &H
REBHREEY K, BRPELMFREZEFIGM, H
BN FIF TAEE R ERARERRE—EBRE
LRI T R F N A, T3 EATRUE HL
A ER, Frik, N AR T BOR 242 Aot
N AFHRFEERNLE L.

BHARE R A HEY L BN —FM RN,
BHOFEESBUCFERATRMNRE. B 17634
Kuehter B IXIREEYWHEBEAT LK, 245 CE 43 F
162 J& 617 MY PRI T HEHAFS, Hrhgarrt
RAERHEDFNFHAE SR +FIHERESEY
HIREE AR BRI AR, BT T RAA
IR HIFRRT, T H AR B R — B
RN R Z —0, FFRHEY) 2 MR R S 1e 1%
WMHEY), MEMESNZBEAET R, MR EYRE
Z MR EREH, FMRAEREHAET REER),
B3RS T 2ERERR R, R TR SRR AMERR R T
PRI T HAERKMERZTHMPRINAHE. BENRFH
JEMUL, A5JRE, FEHFH A, FURIOHE RUNSE

EIR; fiMER; FifE4bH; cDNA-AFLP; ZR IR KA

B P RHEY PR A A 1 TR AL 2 Y R R S
A P RHE Y A MR R P T R R AT I ) i) A
BRfR R, BT AR 2R Bl R Y R
J AgNO,, T 577 B AgNO, % 5 8 INMEE RAETE 201k
BT Agt ReH 24 S RiEE R, PR L
JEH R N R AR, B MBI ETE A = A0, {HR
AgNO; i 575 TN R 2 L2 T an it A
TEHE, I, BT AgNO, B8 FTAMRE MAEERE
HREFHEREFRREBREVE.

AW T CARRATIE B I A T 2428 A 18 R4l
MR “X- B -d-d” A#ME, FE=m—08H AgNO,
NG, B AeMRMERRARILIE T, K5
#|F cDNA-AFLP. RT-PCR #1% 5] Northern 2435 %%
FARWR AgNO, #E S TR NEE R FIET
{2 FRRRIE, IR R A58
g A TREF B A g it TG I R AR LB KB
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1 #RIER*
1.1 ##
PAT™ 78 AR Bk Bt i 32 L ik B R T2 E R

“X- B -d-d” KHHFFMEL, FFERE29 C+1 C
FAHXHEEE 90%+5% %A FHEZF 2 REBEA )G, T K
Wi . ARVERTHABT ST AgNO, i B 5 A0 32 B A0
WEE, £ N=m— D AR 300 mg/L AgNO, #4174
TR 5 e 22 P et b YRR T R Lk, ko R B i A TR K
MHEF 2. 4. 6. 8. 10 F112 h 435I REXT AN
WEERIEE . B R, FHITHREESWNE K
HIERiE T %5 .

TRIzol Kit ¥4 B Invitrogen 2 7]; r'Tag DNA &
K. pMDI18-T # /AW A Takara 2\ 7; SMART™ PCR
cDNA Synthesis Kit 4 § Clontech /A &]; AgNO;. &
f&1% . EcoRI. Msel. IPTG. X-Gal. T, DNA
EH:BS. Acrylamide. Bis-adrylamide. JRE. iT
%% . TEMED. WH L&Y TREERRSH
FRATF], Bk M5 1975 B ERAEY TREEARS A
PR\ 5] 4 FX; PCR DNA Marker 111 4 5 RAR A AL R
(JAER)H FR A F]; Biospin Polyacrylamide Gel DNA Ex-
traction Kit 1 DNA %t [FIWGAF & 43 51 H Bioer
Technology 2\ 8] fl_E#gEFEAY) TFEH R A F]; DIG
High Prime DNA Labeling and Detection Starter Kit I/
H Roche 2 d].
1.2 HERESNBIEHENLEE

AgNO, &b ¥ [ MRS R B IEH, LA ik
¥; K DA RS G 0 1) 50 RIS B ek s
F3u2 Zx B SR AR S U R I VAT e B K
1.3 E RNA RERS5 W& cDNA &5

218 Trizol® 7= i FWHEHUE RNA, Fl SMART™
PCR cDNA Synthesis Kit & cDNA, A 3' 501 5'
Sk P54y B 3' RAS F15' RAS (R 1), #ill & 4%

Ja&H .
1.4 ¢cDNA-AFLP $#f
2 I Bachem U IF1 B R S5 U 1) J7 VA3 4T cDNA-
AFLP 7r#fr, kM5 |95 0K 1, KA EAST A
EAS2 4 EcoR1E§ V) J5 ) #:3L 751, MAS1 FIMAS2 4
Msel BV Ja #I32:L 75, EPS1~EPS6 1 MPS1~MPS6
5354 AFLP 59/551. KFH 6% 3¢ TR B Rt F
¥K, 1500 V HL3K 2 — FR2REUIE T EBIAVE 10 om Abf5 1
¥, 2 H Sanguinetti 25077 LB TAR 4L .
1.5 EFRFBEMEW. E. NFEHNSH
FBiospin Polyacrylamide Gel DNA Extraction Kit
[T 2R TR e Bk P v ke A b ) 22 5% BX, A AFLP-PCR
WA RNGEY 5 AT kY14, F DNA R[]
WCAFIE B B 85 B, kY RIS EiikiE
BRI, PR R /N EAREUTURL DNA, 43 B Bkik
LR % AP TR K 3 AN WX B A TR,
W7 45 R AE NCBI 8088 FE kAT M _E Lo, Dl 2=
RRFBEBANCHER.
1.6 =57k BRFAM%AI R[5 Northern 32 534
2 M DIG High Prime DNA Labeling and Detection
Starter Kit [ #4T [ [7] Northern Z¥A¥4F . & 564351
W5 %6t BRI b 3 4%t 37 % cDNA 28R BEIR &, A
43 HFRI0 KX [7) Northern 743 VB A #R%E, RIEH —
Ry WEIW =Y REE RE b, BEHATHRZ. B
Ve .
1.7 EFEFEFRIER RT-PCR 47
FRYE AR BLAST ELX 1 % 7] Northern 2438 45 1R,
B E R EERE CYP72A R A BO# TR 2
RiLGH. SREYHEBREN Actinl RS
by FUHFS14 AFS il ARS (B 1)E A2 Rk
WSBR, 7€ CYP72A R FBFHI L&t E. F
Wee 5514 CFS 1 CRS (% 1); 45 DAL B & i

Table 1 The sequences of both adaptors and primers used

Name Sequences Name Sequences

3'RAS 5'-AAGCAGTGGTATCAACGCAGAGTGGCCA- 5S'RAS 5'-ATTCTAGAGGCCGAGGCGGCCGAC-
TTACGGCCGGG-3' ATG(T)3,(A/G/C)(A/G/C/T)-3'

EAS1 5'-CTCGTAGACTGCGTACC-3' MASI1 5'-TACTCAGGACTCAT-3'

EAS2 5'-AATTGGTACGCAGTCTAC-3' MAS2 5'-GACGATGAGTCCTGAG-3'

EPS1 5'-GACTGCGTACCAATTCA-3' MPS1 5'-GATGAGTCCTGAGTAAC-3'

EPS2 5'-GACTGCGTACCAATTCAAC-3' MPS2 5'-GATGAGTCCTGAGTAACAT-3'

EPS3 5'-GACTGCGTACCAATTCAAG-3' MPS3 5'-GATGAGTCCTGAGTAACAC-3'

EPS4 5'-GACTGCGTACCAATTCACA-3' MPS4 5'-GATGAGTCCTGAGTAACAG-3"

EPSS 5'-GACTGCGTACCAATTCACT-3' MPSS5 5'-GATGAGTCCTGAGTAACTC-3'

EPS6 5'-GACTGCGTACCAATTCAGG-3' MPS6 5'-GATGAGTCCTGAGTAACTG-3'

CFS 5'-CAGAGAGATTCTCAGAGGGAG-3' CRS 5'-AACGTAGGGTGACTACCATTA-3'

AFS 5'-TCTCTATGCCAGTGGTCGTA-3"" ARS 5'-CCTCAGGACAACGGAATC-3'
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167E cDNA. ¥ &SR ERE R, E &N
cDNA. FIXt &N HASFREREGHIR. X, R
16 cDNA HIEHREEAT RT-PCR 7047, RNVAAR: 0.2 ul
cDNA (%14 15 ng), 2.5 pl 10xPCR RN &M (E 15
mmol/L MgCl,), 1.0 ul 10 mmol/L. dNTP, 10 umol/L5 |4
# 2 ul, 0.2 ul 1.0 U rTaqg DNA R4, K& ddH,0
225 ul; ¥4 94 CTAR M 3 min; 94 ‘CAE 45 s,
50 ‘CiBK 50 s, 72 ‘CZEf# 2 min, 3£ 30 MEH(GZIE
Wkt RERAF); 72 ‘CHEAH 10 min, 4 CHRAE; §
B 1.0% SEREERERS i vk, .

2 #R
2.1 EERSNEBRED

TR EME FRTEER A ML . AgNO, b3 f5iE
46 RIESEVERME KRR, REWE 5 KAt EA
MEMESESEEHEER, BRMLGHESE 6 XIT

BREBOMIE WSS RITE 22, X R, e —& =

FEA R, 58 14 RIEEFFFHCRASE, BESSHALTE
TER(E 1A), BEBI7E = — D HAME AgNO, RE%H
Mot 5 F A R RSB B R ML R E
HPIMETE. B2 AgNO, fERRRIUREE 22 K, /5
R BMETE . S IR F= A Fe R IZ IS A0 3, AT
TER N BT MBI E FE M TEM LR H 3 R
J6(E 1B), T H A FREREF LR G IE i K
(B 10), Ui ErF=E RBH EFE NI
2.2 cDNA-AFLP 5|¥IffiE R EFRIEZERF K
B3

FA XS BRI b 22 2 JRTE % P IR UK S RNA &
F cDNA, R Bk E/~F 28S. 18S M1 5S ReiE 4
 BAR HILREAR(E 2A), J5E EE 5 TE 300~4 500
bp(E 2B). 437K Xt BRI AL EE A [R) B A ) cDNA %%
WEEVRA T cDNA-AFLP M B3| Y0k, 4R %
B, 128 Xt 514 A&HFH 36 Xt 51H1(R DVAET MK
EZRETHEZ. FERMBESHGT(E2C);
AgNO, 3 RI4H 2, 4. 6. 8. 10 M 12 h /57, &
BRI $316% cDNA, £5|%404 EPS2/MPS3 §~
#, BE—ANEERENFER(E2D).
2.3 ERFEEEFR BATFIEFIRA MR

FI A1 553 H 1) 36 X8 5 | 040 & AT X B F 4k
HAF $i76% cDNA = 5 RIEFEF H B HITfiE, A
Kb 1 A% £t P Bk HE 334k B AR E T, [
W a4 A AR5 1903647 IR PCR 38, H 20 & A
By HIh, HAE 1~20 5, 43 HPKX 20 AN RS-
BRI =Y S TR R L, FxT R A4b 2 cDNA VR &

PREF AT )R I7] Northern 7438 40 #7, R B/~ (& 3), 5
1. 3.5, 11, 12, 16, 19 5 K BAX B4
BHREEPHRERE, £7. 20 5 HBAESBML
HEE P ER A RIS, FrUlX 9 N BRI A
B, HA& 11 AN EBCh AgNO, 4b 3 J5 4 B RIS K FE M
FB Kb B4 SERERFBREERERERR, HIK
2HE13 5,
2.4 PEMEEE R B Ih e TN AR X B E R 2= RiE
11 ANFEME A B S BN FR 5 Blast 45 R 805, B
2. 17 S HRMERS, HM¥hBESEREGR 2),
XL CAER TR KT EE P . RNA In T
i, ERERRXFEEMGEERNE. HPE4 57K

- K/INJg 300 bp, AT LAERERR 100 NMEEBR(E 2D), 5

90 M 3K PASO BB KR ER KK CYP72A WA R 13
¥ CYP72A58 RIEMEB = H 72% (BFiS: DQ350363.1),
ZE R F IR A TSR T, MR SE R
SHACE VIR, I, v 5 4 5 BCA McCYP72A1 .
McCYP72A1 FEFFIN ZRIEL R(E HFRH, ZEK
7E AgNO, A H 5 2~12 h AIEE P RIE, RiIZHER
M TFEEZE BRI, 2 8 h i B:, Bh/E XOWnikss, m
TR ERRIAR . ZER DA RS AR E T HARIE.

3 itig

T WML 5 377 T [F —MERE, BIFRELY
WM TELE — AR BN, REA &
BHIZT R R E U8, A& BHE Yt 3 8 A7 R IX Fh
SE I ) 43 IR, FE LM 34 BT et T P i A
WY R AR R E 77 [m FERE L 5], HoF AgNO,
AR TN S A R, WA BURTE T H T2
HIFF AR . HRTRR R, Y LS RER
HI R ACC A RUBE AN 3 TUME M 2 R B 0 1Y, T
B 22 B e 3 T R = B RIA 20, AT
5T F300 mg/L AgNO,7E = — Oy BAME a4l R 5K,
TR AR INSEIL T 3 b, MEAE L B, T
Hiex B 4WE S, [FRFH cDNA-AFLP F % [
NorthernZ¥AZ 5 AR X AL FEAE # h Rk i 22 7 2 R g
ITT FHIEFNIAE, K18 T 11 AN 55518 S i BH 2
B8l Jr Bt, BLASTLURY G R RIS L4656 BSR4
FHRIE R, X AT RER G [ PAURE T 128 X R FEHk
ERIEEFBIZTITER. EHRINFED—
J& T 40 ffd 2,3 P450 (cytochrome P450, CYP450)#B K
HRKIEF CYP72A WK KK — LA McCYP72A1,
HTRe 5 AgNO, i FAMERT N4 T B A
REELR K.
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Fig.4 Analysis of the temporal and spatial expressions of McCYP72A1 by RT-PCR

1-6: the flower buds of bitter melon gynoecious line treated with AgNO,; 7-9: the mixed samples of roots (7), stems (8), leaves (9) of the treatment

at the aforesaid same times; 10-13: the mixed samples of buds (10), roots (11), stems (12), leaves (13) of the control.

Table 2 The aligned results of positive segments of differentially-expressed genes on line

Differential Length in Alignment result The related physiological process
segment number  size (bp)

2 330 Unknown Unknown

4 300 Plant CYP72A (cytochrome P450, 72family, A subfamily) Sex differentiation

6 255 Arabidopsis brix domain-containing protein Protein biosynthesis

8 225 Arabidopsis splicing factor 3A, subunit 3 RNA processing and modification

9 210 Bacteroides coprocola ATP-binding cassette transporter, Material transportation
ABC transporter

10 204 Arabidopsis N-acetyl-gamma-glutamyl-phosphate Respiration metabolism related
reductase, chloroplast precursor

13 156 Nicotiana related gene of cell death Cell death

14 110 Arabidopsis chloroplast 50S ribosomal protein L33 Regulation of gene expression or

gene control

15 200 Arabidopsis glycosyl hydrolase family 38 protein Carbohydrates metabolism

17 245 Unknown Unknown

18 346 Nidula niveotomentosa putative ATP synthase Energy metabolism related

CYP450 B— ANl B ME B R IE, fEEYEK
RESBRPEETHEZEMEM, KMESE T WK
EZAER. FEEX. BER. AR ULEWMAR
EETZEYREPRERRY, T D — Sl R E
B 5EMH 54224, [ cd». Hg* 48
BT HFHEFHRERER), CYP72A HRE X E R R
VIR BCE P, MBS 58RI AT B A RS
BEAABRES, AFTAZ, EYEME AR 0
FBRES, BESEDENMMBE—EEW. 5
ab, BATEWIF AgNO, F 5 T I 4l R NH 18
S RE T IR RN OCR N R AgNO, Ab#
JEAETE T IR E R A BRSSP AR (573 3
K)o HIHEN, CYP450 FRF KK 51 McCYP72A1
A et 1E AgNO, % 52l R U S PR
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Stamen Development and Gene Expression of Flower of Male-induced
Bitter Melon Gynoecious Line

Ri-Sheng Wang 23, Yang-Rui Li*, Sheng-Mao Zhou ?, Man Zhang?, Feng-Xue Fang?, Li-Tao Yang!
(*Guangxi Key Laboratory of Subtropical Bioresources Conservation and Utilization, Guangxi University, Nanning 530005, China;
2Guangxi Crop Genetic Improvement and Biotechnology Lab, Guangxi Academy of Agricultural Sciences, Nanning 530007, China;
3Vegetable Research Center, Guangxi Academy of Agricultural Sciences, Nanning 530007, China)

Abstract To elucidate the differential gene expression during the development of stamens in female flower
buds of bitter melon gynoecious line induced with AgNQ,, in the present study, it was studied at the levels of
morphology and transcription genomics using morphologic observations, cDNA-AFLP, RT-PCR and reverse-Northern
hybridization. The results showed as follows: (1) After treated with AgNO,, stamens were generated at the 6th day,
and bisexual flowers with viable pollen grains were observed at the 14th day, and gynoecious flowers were recov-
ered since the 22th day. (2) Thirty-six primer combinations could amplify many distinct bands, among them, 11
bands which were strongly expressed only in the AgNO;-treated buds were cloned, sequenced and aligned on line,
resulting in discovery of 2 unknown genes and 9 known genes. The sequence showing high similarity with CYP450
gene super family which related to plant sex differentiation was named as McCYP72A1. (3) McCYP72A1 was
expressed in the flower buds during the period of 2—12 h after treated with AgNO,, and expressed most strongly at
8 h, but not expressed in the roots, stems, leaves of treatment and the mixed samples of buds, roots, stems, leaves
of the control. It suggested that genes related to male differentiation in the flower buds of bitter melon gynoecious
line were expressed after treated with AgNO,;, which might make female flowers develop into bisexual flowers
within 14 days.

Key words bitter melon; gynoecious line; male-induced treatment; cDNA-AFLP; differential gene expression
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