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Cloning and Identification of Special cs-acslg Gene-Linked to
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Absract: [Objective] This study was conducted to help identify gynoecium quickly and.effectively. Our target was to develop

a new method at the molecular level to overcome physical shortcomings. [Method] We discovered the sequence of cs-acslg gene

from GenBank and designed two pairs of primers according to this gene,. Two gene partials were cloned from gynoecium of

cucumber (C0208). The relationship between cs-acslg gene and gynoecium was validated through a combination of PCR method

and investigations.[ Result] 1013 bp partial of cs-acslg gene was unique to gynoecium of cucumber (Cucumis sativus L.) while this

phenomenon didn’t exist in gynoecium , 540 bp partial of this gene existed commonly in all the cucumber varieties. [ Conclusion] It

was an available measure depending on gynoecium's special gene and enabled quick identification.
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Gl e R 1) A TR 1) — R AP S04 o R E P48 ] ik
T3 I e BE DR S L g F/E 2040 Sl kA
PEREDR; Ava mIBEINEENE s M/m JER P BAEE5 ) o
Trebitsh*1997 4= 7E 146 H A F 81 91514 K K cs-acslg
SRR F AL S AR, U0 B B SE DR R ME R A C R R
HCPPIEARGE T cs-acslg PR RTMEYE R 2 TR AE AR
“HT ML KR, [FRHEH csacslg FE K N g
ST TUMENE R4 FhRic . (HBR DI 3 i ik 56 15
i cs-acslg JEFIAIF A7 A A OGO R, A IO
RAARLEAE “7 R “I” K FR. Mibus HUHEH
cs-acslg FE Ak MEVE SRRV MEE R, Hodh MR
RIERAN F/fo [AIR, FREHIBH ] cs-acslg FE A
U LS SEAF AR DARRETE I 2] B
TERE, ST R UL AR B AR, 21
RS WY FH s iert, 78 SEBR N A 2 KIS &R
. [RMR Y s ] 4 T s Bk T
cs-acslg JERI Gt , PR BIMETE R p5 e tE R O
N RS Eerbeok, ARE 565 IEvE R rpose b 2 4
S B AR PCR ORI [a) i A AR5 A 1 ik, )
cs-acslg D 2 ANSER g BOIEATIRUE, A DRI
PERFAKAE, WA EIMIREFIEE, AR
FT R 54
1 #RIERZE
1.1 iR RT(E), Hbes

AIRKE T 2003~2005 58K, 2 IR AE AR IBAR
KA R 0T ARG AE AR R AR
R T 252 Bt IS R A SR} R N AT
1.2 REAH

FER e B AT AR D C0208 CHEMER) 5 FEDN4Y
SRS E T RIAR s EPE R AP RE D018, b7 iy
RS, AEMENE ZFPR A L18-10-2, 129-1. D0519.
D0450. D0454 FAIF 4 55 2 () U 25 (1) 35 A
BEoA: (D) MEMER: F0RE. . D0427;  (2)
AR 2. D0407. D0331. C0208; (3) ik
MEPER: D0O351. & 4 %5, D0432. L18-10-2. 651,
A 3 5. D0432, 609, #5559 1058-1. 2002-1.
315, 129. JbiE. D0442. D0450. D0454, A M
BRI, K CMEYE R R R 7 —
TR AMEE 2R o B SR8 f AR TR b oK 2% el 252 Bt
JRE B2 $AlL
1.3 R¥EAZE
1.3.1 MR K DNA [FFEEL LD 5 B BTk 1)

oL R/KIETER, S0°CHE /KR 30 min, HE%
PRI AL, BEPRET R 2004 4 3 H ), SER4L
FEHON FIH WA SDS JrvkiE T 3 R St e
PR EL 2004 4 6 HEFMEZE, FRHEH SDS
D5 R A S, DNA o ) 3 7 1 8 SRR REE 2004
3 10~15 HR i zr, M Tt frrmk
HEHAT W, FHEMT 8 cmX 8 ecm HIE FR¥EH,
M4 45~50 d, 4 H 25~30 H @k T 58RI ,
TEAS SIS R 10 BR, JEHL S BRI R A IR AR 22
SRTKIRHRACI bR i IR T A R Ay, R A IR O R
R EA8:00~9 : 00 ri, ik, LA RN
A 2O BT 20 1T AERPE

1.3.2 csacslg KB wpE M4 Trebitsh 7
GenBank & #7451 (U59813) , FlJf] Primer5.0 #
PR IR, A T e

P, (1013 bp LR B 5198t

511 5 GATGGGTCTTGCCGAGAA-3'; 5|4
2: 5-GAGCGAAGCTGGACATTTTAGT-3'

P, (540 bp JEP B S9IM it

514 1: 5-GGCGGAAATTAGAGGAAACAAA-3'

514)2: 5-CCCAAAAACGGTCCCAGA-3’

PCR WA ZR: RS54 (10 pmol- L) %% 1 pl,
dNTP (2 mmol'L™") 2 pl, #/RIERK4L] (c0208: 1
pumol-L™") 1 ul, Taq DNA E&#H (5 U-pl™) 0.2 pl,
10X Buffer 2.5 ul, MgCl,25 mmol-L"'2 ul, ddH,015.3
pl, SAZRA 25 ple

PCR R MNFEF: 94°CHUZEME 7 min; 94°CAEME 1
min; 54°CiEB‘K 1 min; 72°CZEf#H 1 min; 72°CZE{H 10
min; 4C# N, S35 M.

PCR PEMIE R etk BEDI%E e KOF: PCR
FEEEIL 1.0% B IEREEE I B bR, B B H A
FBOR/ANETE R g AR A 2w S T i
[RICRF GE FIO= ), 2R )5 1% 4 PGEM-T -easy vector
Bk, FAh, EABsE, RIS 20 Ecol 1
b1, S P bE, W E AR T .

2 HRE5SH
2.1 2/ cs-acslg BRI hE

MBS TMEYE R 44K (C0208) 3% PCR P24 af L)
F i, 2 AN E A B AIAE 500~600 bp AT 900~1 000
bp i), TR 2R H B v Ber R, R R &
PR G4 Ecol 1 MY, EORIEEATIN Y (R
THEROD 5 WP R G RIJEEER A 99%, FE A
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JFrBER/N R 540 bp A1 1 013 bp, 20 HIAL T 1997 4
Treblish &% F51 ) 295~835 bp Fl 12~1 025 bp, I
W 540 bp FER A BN 1 013 bp 3E R BL) A ]85
(Trebitsh KR IMHEEE BN 1025 bp) -
2.2 cs-acslg BEE K BFFFMHEIE
2.2.1 FH P51 9 AN BT PCR Y. Bl 1
SERIA Py 51, KU O A0 AN [P 5 S 2R g i I
HEAT PCR 4 U455, PCR 4 B 048 1% I Bt
IRHLPKFR I, BRI 3 PlofE R R 5 ey e
(318, 6 1A 738 , MARMENE R A IR 1
PRI AT A0 U B 38 se B 1) 1 013 bp JE R B A i
PERRA
2.2.2 FIH Pyv Py 514kt 23 4338 IR 5 8 Y5 0EA T 0
o K2 vTLEH, R P YER SIS IAE 24 5.
11, 16+ 17, 19 JKiEY B HHRE R4ty , HevkiEsa
PCR 4. K&l 3 JERIH] Py 510 AHIFI) 23 A il AhoE:
[FIFESCAE AT PCR RN, A3 =4, LA
Py b | T A3 B =0 A e e
2.2.3 HMRE WAL R B TLEH: Rk,
D0427. D0407. D0331. HEfE. C0208 MZE—MEfETr
A7 R LU 9 7 1T A% T MEE R AL, T R
B M R AORRE . 225 24 3 oW, il Py SRt
23 BRR KA K PCR 414 25 SR H )3 i 4 AR &
W& LA E] 100%, KT csacslg ZEH 1 013 bp
SR BOSMEVE RPTREE s ARG BA Py AR
PR A P I ), A5A IR A Y] 540
bp JE R BOR A R e

12 3 4 5 6 7 8§ 9 10 11

2000 bp
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1. DNA marker (DGL2000) ; 2. X 3.D0118; 4.L18-10-2; 5.
129-1; 6. fufikf; 7. Hifl; 8. D0432; 9. D0454; 10. D0450; 11. #t
4

1. DNA marker (DGL2000); 2. Blank control; 3. D0118; 4. L18-10-2; 5.
129-1; 6. Lasete; 7. Kangde. 8. D0432; 9. D0454; 10. D0450, 11. Jinyan 4

1 FEMERIZEEE L PCR £ EE

Fig. 1 Identification figure of different genotype with PCR
3 itig

ARFT RS, TR SR S PR 0 e A% 35 DR RN R 5 A
HAER ISR s f Rk UE, At TOE S
KB T AR KR, FEB B csacsl.
cs-acs2. cs-acs3. cs-acsd FENMA, ZE MErE R,
cs-acslg #: Mg T cs-acsl N, JEMEME R AT AN,
XRIARES 7O 1 013 bp JEK 5 BERWI &, SRifiitk
FEINY 540 bp Fr BESA MR e, SRR S04
F e 45 FAR R (CLARIE I BEKZ2 0.8 kb

6 17 18 19 20 21 22 23 24 25

_nh,iu.uw.«ﬂJiiinwwwwwwn

1.DNA marker (DGL2000) ; 2. &5 EAXTH; 3. e, 4. dtf 4 5, 5.D0432; 6.D0427; 7.L18-10-2; 8.651; 9. % 3 5 10.D0519; 11. D0407;
12.609; 13. #4525 5; 14.1058-1; 15. Hef#, 16.D0331; 17.C0208; 18.D0315; 19.315; 20.2002-1; 21.129; 22. dtik; 23.D0442; 24. D0450;

25.D0454

1. DNA marker (DGL2000); 2. Blank control; 3. Lasete; 4. Jinyan 4; 5. D0432; 6. D0427; 7. L18-10-2; 8. 651; 9. Jinchun 3; 10. D0519; 11. D0407; 12. 609; 13.
Jinchun 5; 14. 1058-1; 15. Kangde; 16. D0331; 17. C0208; 18. D0351; 19. 315; 20. 2002-1; 21. 129; 22. Beijin; 23. D0442; 24. D0450; 25. D0454

2 FIA PSR 23 N EK AT PCR T IBRYLE

Fig. 2 PCR amplified results with P, primer for 23 varieties of cucumber
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12 13 14 15 16 17 18 19 20 21 22 23 24 25
2 000 bp —
1 000 bp
500 bp
1. DNA marker (DGL2000) ;5 2. =5 [FI%F#; 3. fuflifs; 4.D0351; 5. #4555 6. D0427; 7.D0432; 8.L18-10-2; 9.651; 10. #:#F 3 %55 11. D0519;

12.D0407; 13.609; 14 H:% 5 5; 15.1058-1; 16.2002-1; 17.D0331; 18. Hifl; 19.315; 20.C0208; 21.129; 22. Jtik; 23.D0442; 24. D0450;
25. D0454

1. DNA marker (DGL2000); 2. Blank Control; 3. Lasete; 4. Jinyan 4; 5. D0432; 6. D0427; 7. L18-10-2; 8. 651; 9. Jinchun 3; 10. D0519; 11. D0407; 12. 609; 13.
Jinchun 5; 14. 1058-1; 15. Kangde; 16. D0331; 17. C0208; 18. D0351; 19. 315; 20. 2002-1; 21. 129; 22. Beijin; 23. D0442; 24. D0450; 25. D0454

3 T P, 3143 23 4~ TFf PCR i 18Ry ER

Fig. 3 PCR amplified result with P, primer for 23 varieties of cucumber

* EEMEEL. F-REETRBERESR (5520 1)

Table Investigation of proportion of females and male flowers and location of first female flower node

i B —HEE AL /e LrEs M AL it/ I

Varieties First node of female flowers Female/male flowers Varieties First node of female flowers Female/male flowers
PV Lasete 34 111/27 1058-1 3 69/104

DO0351 4.8 85/444 2002-1 4 62/270

4 4 5 Jinchun 4 44 43/170 D0331 42 120/66

D0427 3.6 128/12 JHEfH Kangde 3.4 JeHELE No male flower
D0432 TeMEAE No female flower || 315 4.4 87/212
L18-10-2 5.8 86/353 C0208 3 109/59

651 34 77/58 129 7 38/128

#AF 3 %5 Jinchun 3 6 55/201 It Beijin 6.2 61/66

DO0519 TeMELE No female flower || D0442 12.6 7/195

D0407 6.4 109/9 D0450 10.25 14/211

609 4.6 63/215 D0454 11.8 13/200

¥4 5 %5 Jinchun 5 4.6 58/189

FiAD) , ULHIRIE N Y 295~835 bp Z AT A JCHE R
. Mibus HYHIFR S WP IR T cs-acslg 5 M [¥RE
FEPERE AR B i, IXRATR S i 45 A
FARIZ AL, R4 SR IR Y 540 bp Fr B A P
1 013 bp HHERME, W cs-acslg 3 K AR 4 HE 741
R, KRR A BKEEZ R, HEr AR
SE, HIEIE 1013 bp A1 540 bp AN B sw B IAEST,
A LRI DR S P A AT WD e A, A JE kT
IR R ST RE RIS (L0 ZE I BRI AR I . £ A A
TR S5 RN HOE KA, IR S R 30 40 v e A
K2 A GRS K7 (10— BUZ AT IR 71, Befig f4h 5Lk
SR FAHEAE T, 520 USRI DA R e JE R (1 3Rk
PRI AL, a0 SRR B I BURE A T IR
G, R4 5 T EMELETE B 2 T LA A L)

RO . ATERIPERR T I R 2 A8, BAFAE
T A FERI I R, EXIX AN IE R T A
R,

AR FEIRBEAEAR CRE FE b5 e i Iy 2, 44
ETH. 1AA R8I PUEEIE K, e B 20,
T ) s L R RS T 1) e (DA 25 B i A 25 43 AL
R MIPE A hE, X% TR RIRZ BRI BUAR
SN MEE R TTEIR 2, R R ERI AR O,
BRSSO IS IR SRR TTC VL%, (H%5E
2 R B i e S, T JLAESRAE AT AT M Sl )
Fl SSR HiA. RAPD HiARMEAT #4317, SRIMAE 5
JRAEEATIRE, R FARiC AR S e Mk R
KRV BNE R TAERI R ETT 1. cs-acslg A fg
ANBERMENE R I FRid i R Tk — 20 B,
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{HAT LU € B e T R AT R, R A4 1
WEFTHT N A SRR Mk, — 5T s A 5k
DI, 53— 5 Tt A2 A BE A AR Km0 . H T A
O 568 ) B TR R SR AR T A% ¢ FH T 30 5 T R TR iR 5
45 3R T S2 R ABE Km0, 208 o LA T ik
Zo [AIRERS TR AL BRI &, SRS R
(SR B2 ARACIN ], PR E RN DT )
T30 FEHGRAEBA VIR 23 50 AR L R AL bR HE K 15
GUT, SO — g R . MEVE R AN GGHENE R,
T RE LE R SF — MEAE 5 A2 AT I AR AR EE BT
b HEE 2R 10 3 A R BRI R XE . W RS I AED)
TR G HAH AR TR 8E, ERARE R
A PASE RS R 4 TR At R K, e ik
T AR R A T B PR I IS 3 1 AN
M EIRZE, ISR i T IERE M HERE, bR 7 ik
HESE

4 g

4.1 ARIGHF IR PCR 514, M C0208 5 JIC AL Ff
Hh o [ PR AN AN R B AR R B, Ky B4
TR R B o TR AN R PR 2 BT AR ) PCR %55, EW
T csacslg FEK 1013 bp JEK B MEE REF
JEMEPE ZRBAT LI IR ; 1T 540 bp K BECRE M
4.2 A 1013 bp P Brivk—xt g4, 23 4
TR T BER 2T, ARG 6 frErE Rk
AR 1 MEE R A0 5 ratismifbt 2, JRErE
RME 1T 47, AR 25 50E T PCR %E &5 Lt
itk 2] 100%

References

(1] AR EEEF. AR AR fRAE, 1980: 204-205.
Tan Q M. Vegetable Breeding. Beijing: Agricultural Press, 1980:
204-205. (in Chinese)

(2]  #BE9E, SR, fREYE,  AMIH, B, KR BT
SrACHUEBITTUE . P rabE E, 2005, 33(5): 77-78, 88.
Guo S Y, Zhang X G, Hou R X, Sun Y D, Bi X H, Su C G. The
development of the mechanism of sex diferentiation in cucumber.
Southwest Horticulture, 2005, 33 (Suppl.): 77-78, 88. (in Chinese)

(31 R, S, Y58 B W, Wz BUTERPOE MG
PR AR, 2B B2 T, 2005, 41(1): 7-13.
Chen HM, Lu X Y, Xu L, Yi K, Tian Y. Sex Determination genes
and sex expression mechanism in cucumber. Plant Physiology

Communications, 2005, 41 (1): 7-13. (in Chinese)

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

Trebish T. Staub J E. ONeill S D. Identification of a
1-aminocuclopropane-1-carvoxylic acid synthase gene linked to the
Female(F) locus that enhance female sex expression in cucumber.
Plant physiology, 1997, 113: 987-995.

WO, R, IS, M, Bk, EORSR AR
RO TR AL MEE R 710 ACC AEEAER. R4, 2000,
42(2): 164-168.

YeBP,JiCJ, Yang LL, Yang Z H, Wang Y J, Cao Z X. Studies on a
gynoecious-specific ac synthase gene in different sexual phenotypes
of cucumber genome. Acta Botania Snica, 2000, 42 (2): 164-168. (in
Chinese)

AT, PREIH, Molly Jahn, BJeiF, Bk 40, PR, so/R4ek
PEIEHEB ) AFLP F1 SCAR 73 TARiE. [ &4, 2005, 32(2):
256-261.

Lou Q F, Chen J F, Jahn M, Chen L Z, Geng H, Luo X D.
Identification of AFLP and SCAR molecular markers linked to
gynoecious loci in Cucumis sativus L. Acta Hortlculturae Sinica,
2005, 32(2): 256-261. (in Chinese)

Mibus H, Tatlioglu T. Molecular characterization and isolation of the
F/f gene for femaleness in cucumber (Cucumis sativus L.).
Theoretical Applied Genetics, 2004, 109:1669-1676.

WREW, ¥F oo, TR, 5w, VFOBE, SKIESE, XIBRUL. B
JRMEPEREAR TR CSACSIG 173 #T K HEfr. 4 T & T,
2005, 3(4): 520-524.

Chen HM, Xu L, Lu X Y, Yi K, Xu Y, Zhang H Y, Liu X H.
Analysis on CSACS G Gene determining gynoecious and location in
cucumber. Molecular Plant Breeding, 2005, 3(4): 520-524. (in
Chinese)

EIRHR, TTE . MR TRECE TR, JERt: B A,
2002: 744-746.

Wang G L, Fang H J. Plant Gene Engineering (2nd). Beijing:
Science Press, 2002: 744-746. (in Chinese)

Malepszy S, Niemirowicz-Szczytt K. Sex determination in cucumber
(Cucumis sativus L.) as a model system for molecular biology. Plant
Science, 1991, 80(1-2):39-47.

Papadopoulou E, Little H A, Hammar S A, Grumet R. Effect of
modified endogenous ethylene production on sex expression,
bisexual flower development and fruit production in melon (Cucumis
melo L.). Sex Plant Reprod, 2005, 18: 131-142.

Yamasaki S, Fujii N, Takahashi H. Photoperiodic regulation of
CSACS2, CSACH and CSERS gene expression contributes to the
femaleness of cucumber flowers through diurnal ethylene production

under shortday condition. Plant, Cell and Environment, 2003, 26:



2550 H & B E 39 %
537-546. [15]  BRofhy, BRHsr, Basds, )30 S MMERERRIE M) i fL 2% 5
(131 BR2Agr, 730, Wk, 3RAENER] o> AR N SR oG & WL PR, 2002, (4): 4-6.
TEA) AR B 22 T, 2002, 38(4): 317-320. Chen X H, Chen Y P, Cao P S, Zeng G W. Chemical identification
Chen X H, Zeng G W, Cao P S. Relationship between endogenous of gynoecious and androecious cucumber at seeding stages. China
plant hormones and floral sex differentiation in cucumber (Cucumis Vegetables, 2002, (4): 4-6. (in Chinese)
sativus). Plant Physiology Communications, 2002, 38(4): 317-320. [16] Jiang L, You R L, Li M X, Shi C. Identification of sex-associated
(in Chinese) RAPD marker in Ginkgo biloba. Acta Botanica Snica, 2003, 45(6):
[14] Yamasaki S, Fujii N, Takahashi H. Characterization of ethylene 742-747.

effects on sex determination in cucumber plants. Sex Plant Reprod,

2003, 16: 103-111.

(DEfEgE  HokEK)



