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NG FAE B AR EL S RIE, ERAN AR TR ESMAFFOUERRLT £
SR A Fo 32 F Fdm 100 pmol « LTTAS H A F oMk 540 A E Rk 3 KT
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ARG Cef He J8 Ko A [7] A MR 5 37 22 55 %
BTGB HAL B R W, LU O JT R B TN R AL 2
WRGE B3 B 00 BB i PR S IR

1 HHEFE

1.1 KR

P AR “Eel 157, W 5 R ERHE
#NSEIR

HERAREE A AT E R GV3101 #1 CsEX P10
F A RNAi T84k pCAMBIA1301-CsEXPI0
1 ] p R 2 B i S S R R R .
1.2 RKBEHE
L2.1 SMAKREZRE

TRV  TO L o B R F IR A R Fh
B E TAEG X FHITH B EIEAE MS
KEFEFEMS By 4.43 g« L7, 35R7.0 g« L7, B
¥E3.0g+ L7, pH 5.8) F#ATEMN. VIEAR
AR O o ME
1.2.2 WRFEHFE

BRh B U om A Rk AS (0,50, 100, 150,
200 pmol » L™ W5 I F (MS+2 mg » L™}
AgNO;+2.0 mg * L7! 6-BA) B ITHEF; /4T
ARG B SME R B A R W B ASO0,
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50,100,150,200 pmol « L") Bk 75 5 (MS+
2mge+ L7 AgNO; +2.0 mg « L™! 6-BA) 1%
7% s He3E R e SRR K shise SME R BT B AL 2
JEHE B B HS N A B e BE Cef (0, 200, 300, 400,
500 mg « LT EHFEEFEMS+2 mg - L7
AgNO;+2 mg +« L™ 6-BA+100 mg « L™ Kan)
g, MIREERERETHRSRE
HEIAFRMAEREFE P HITERESR, B0
By Bt 23 i BRI GE T ME RS
1.2.3 WEFMEERLEE

Mtk A: KB — 5 R/ FEF T DI RS K
AT NBUHAE AR 5 BRSO R 10~100 mg, fifi
FAAEY) DNA $2BGH & (A2, B 50 $2EL DNA,
LI 5'-TGGAGAAGGTGCTTATGGAATG-3' I
5'-CATAATTTCAGGCGCTCGATAC-3" /54
XTi#EAT PCR 4 8 e 55 B R AE A
1.3 HiEsH

3% P Microsoft Excel 2003 x4 uk47 iR &b
8, R DPS Gt ik 43179 25047 .

2 HBRESH

2.1 SMESAEESXEREEELZE
TS MEL A, 7 ) i 4% B B P O 1 T H

FHRERIFERARE D, RNEAT W B EK

SMER HT BA A LR AR R 5 S &

A B C D

H:A FHEE;B FHBUR, FAEE 30°4A4;:C Fi
BIAELR 60744 ;D TP,

Note: A. Closed cotyledon; B. Opening angle of cotyledon
about 30°; C. Opening angle of cotyledon about 60°; D, Flat-
tened cotyledon,

1 ESER
Fig. 1 Seedling type

HERRBAR. WK1 JLUEH. S ABM
CHDMI, ZREE. Hi, HE A KWOGE
FHRER, TR, ES S LBCR I .
PRI B A A R0 W AME R SR HE TR
L.,

®1 FRSMEGFESIRERLHR

Table 1 Effects of seedling type on genetic transformation

WAKW MR RASE PSR
Seedling Number of Callus induction ~ Number of resistant
type explants/ rate/ %% shoots/
A 24 67. 60a 16. 22a
B 24 62. 50a 15. 00a
C 24 54.17a 13. 00a
D 24 37.50b 9. 00b

T DB PR A AL B §9 22 5 B M (P<0. 05) . T,

Note: Difference lowercase letters in the same column show statistical

significance( P<C0. 05). The same below.

2.2 FRIESFESRHM AS WEEEELNEm

AMERE I TG SR BRI R B TR R A B A
TRIE R, AS BT LU K R FT A S A
BRI 384 T R0 R AR SR IR 1R R A ) I % AR B AL
K, R 2 WAL FE TS SRR AN B R E
fAS X TAMER I F BN H BT E
FmiEE. B ASHRE R 100 pmol « L7, /@
S REMAAEEREFRE®, 29N
86.10% I 20.66; X AS ¥ BF H 0. 150,
200 pmol « L7'A}, 5 100 pmol « LT'AHIL 2R B
EHBEEZHEZERARE; Y ASIKE R
200 pmol « L7'H, SME KA 4575 5 FHi 44 4
BRAR, 43595 51. 87 %F0 12. 45,

F2 TREFEPMAN AS HFEEHEL KRN

Table 2 Effects of pre-culture medium with

AS on genetic transformation

ASYREE SMEREE AfEER TS
Concentration of ~ Number of  Callus induction Number of resistant
AS/(pmol » L™1)  explants/4> rate/ % shoots//>
0 24 58.33b 14. 00b
50 24 71. 30ah 17.11ab
100 24 86. 10a 20. 66a
150 24 58.33b 14. 00b
200 24 51.87b 12. 45b
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2.3 HIEsEDMA AS XE IS SR

AL R PR IR RIVR EE 19 AS BT AR &
SMEREE SR, RR 3 ATLIER ., R
FEPRI AS WIMER RS R PR
EE TR, Hibh, 7 AS #E 4100 pmol » L7
B, HAGiE BN EFRES, 55K
62. 5001 15. 00, PRI, 7RI KT SR F s in vk iF
100 pmol « L7 AS AL B E R B EHHES
YIRS

£ 3 HEEFEdmA AS WEREEAMm
Table 3 Effects of co-culture medium with

AS on genetic transformation

AS P HSMER SR BHERR ik
Concentration of ~ Number of  Callus induction Number of resistant
AS/(mol + L=1)  explants/4> rate/ % shoots/4>
0 24 37.50a 9. 00a
50 24 54.17a 13. 00a
100 24 62. 50a 15. 00a
150 24 45. 83a 11. 00a
200 24 50. 00a 12. 00a

2.4 FHEKAERETENEEERUHRIE

N TR G I P AT R W S A
TR KR SMERHEAT BB . R 4 T,
BKAS [ b e RO SME R L B R FI AR KA O
AREZ, SXRA, BEAK ML 1 KM 2
WEAAYIEZER, (ASMERRHA R ETS
e, HAAMERA KA AR, KM 3
YIS B B R R 4 » B B R A I SME AR A RORBL
RAF. R, e JCR K e 3 IR AT IR AL 2.

R4 TEAFEREIBEERELARIE

Table 4 Effects of washing times on genetic transformation

SRR SMERSE SMERR R

Washing  Number of Infection rate

SR AR B
Growth status

times/¥X  explants/~  of explants/ % of explants

SMERB AR AT B R 3 B

0 24 28.61a

wFT

SMER b3R8 R B AT,
1 24 12.57h

TR KRR S

AR E K, SR
2 24 11. 25b

ER

IR, a5 B SME IR
3 24 1. 75¢

BRI

2.5 RIIEFERMN Cef X EREEHLD
=1

Cef B—R M HTA R, 7l LI 00 4l 15 5
B LR AT RTGYe . R 5 AT, FEE £ 85
FEFEIA R Cef X AHAE SR AP
AR EEW., SR, EREERREP
NI Cef W] LI RAR BEAME AR 5 504k, H G
B 300,400 mg « LB @515 S B ML R0
KL HIHh 67.60% F1 16. 22, [, 7 FIHE I A5CR
THEFREARMMR AR 300 mg + L7,

x5 EIFEFEMAN Cof 3iBEHL BRI
Table 5 Effects of select-culture medium with

Cef on genetic transformation

Cef YR SMEARBE  AGBESR BLMESE
Concentration of  Number of Callus induction Number of resistant
Cef/(mg+ .71)  explants/f> rate/ % shoots/ 4~

0 24 0. 00b 0. 00b
200 24 66. 67a 16. 00a
300 24 67. 60a 16. 22a
400 24 67. 60a 16. 22a
500 24 58. 33a 14. 00a

2.6 AEEREFENHENEEHRLKZMN
HEEFRBEREPF DU ANEFRE 2~
3 cm I EREBIR R A AR AR B IR 5 (5% 6) RfEAT
HERRIETR . ARG IR RPIAG 4 d AESEIREE 3
AARERIAE] T 100.00%, I BAEMRAE K BIF, K
iR SMERERER, HEREZE 2 O, &
5 4 Rih, AEHF T o d) O 45 55 57 T sk 0 91
BwECEE(E 2B, SHEERAEZRD
Fo WEIREE 1N 2 Fopk AR IR 4 I IAAR,
B tide HE AR, 7= R RN AF TR
Rt (B 2 A,
2.7 ERFHHEERUERNET

FEXT A B AR R AL TR R A T He B AT i
FHah L By T ERFEHE TR WELHE T
WA B DI BOOME AR, B T B SR A | MSH+
2.0mg+ L7 6-BA+2.0 mg + L' AgNO; +
100 mg « L' AS iR 5% 2 d B TE e it
MSH2.0 mg» L~ 6-BA+2.0 mg + L~ AgNO, +
100 mg « L' AS pdbsfss 2 d, - TR K i 3
KRG ETEBFEARE MS+2.0mg« L
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6-BA+2.0 mg » L' AgNO; + 300 mg « L MSH0.2 mg « L' TAA+400 mg » L7 Cef F4:4R
Cef+100 mg » L' Kan L#FTHEBEIESE AEZF Kk MERKE SR/ #TYHER R (E 3.,
KZE 2~3 cm B, YV BUA & B FAR TG R H

®6 ERBFEXFERNEEELHRIT

Table 6 Effects of rooting medium on genetic transformation

& BAE AR A KRB
Number Medium Rooting rate/ % Growth status
1 MS 0.0c BRARE, kAR
2 MS+400 mg « L=1 Cef 0.0¢ TEAM
3 MS+0. 2 mg » L~ JAA+400 mg » L1 Cef 100. Oa AR RBI, RERE, ARG
4 MS+0. 2 mg » L1 NAA+400 mg + L1 Cef 89. 5b LR, At 2 B2 BNR, R/

W ACRRIRER ;B AR HEEH:C RIFRER.
Note: A. Bad roots; B. Callus; C. Good roots.
EH2 ARABFENERAMN

Fig. 2 Effects of different culture medium on rooting

G H I J K L

WA TEW ;B LET CHiESE; D, L35% E B85 F AR G~L. Uk &%k .
Note: A. Steriled seeds; B. Steriled seedling; C. Pre-cultivation; D. Co-cultivation; E. Select-cultivation; F. Rooting cultivation;
G-L. Domestication and transplanting.
B3 H#RFHTEERLER

Fig. 3 Genetic transformation system of cotyledon node of cucumber
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2.8 HEEKNKE

FERTE AL A S 8GR AZ A IR R g B Ak
Z B RART 119 MRyt k. SR AIAEY) DNA
PREUA N £ 32 BT M AE vk DNA, DUAH B 5T kL
DNA >y FE xR, 3647 PCR §744 . [ 444 -
94 CHiA-E 3 min, 94 CARME 30 5,54 CiBk 30 s,

750 bp
500 bp

72 ‘CHEMH 1 min,30 MEFF; 72 CHELELE(H 10 min,
PCR 7= 1. 003 ARV E B IR . S5 R &
I, 34 RYTHEAE AR BE T3 A0 Bk DNA K/h—
BT, T BA P X BE R JE 54 2 A R S R B 3
HEf 467 (B 1),

£ : ML Marker; CK1. BI#ERS 8 ; CK2~CK3. FHERXT IR s 1~2, 4~5, SR H AR 5 3, 6~ 8. T3k FAFRR.
Note: M1. Marker; CK1, Negative control; CK2-CK3, Positive control; 1-2,4-5. Non-transgenic plants; 3, 6-8. Transgenic plants.

B4 EBMOERHEERR PCR SR

Fig.4 PCR analysis of cucumber resistant plants

3 Zw5iTfie

NFEE B B8 INIMER T 25 i LA 140
MR EAR, RAFEENFH W65
SERE, AENT LIRS SMEER, F R R
i &2 B, B e 2 1 B ST R A AME R T A2 A
FAERCRESF . PN LIF R EBHRF a5k
SMEER BEGE T AW SN AN E F BRI,
GEIRRI, 7Bl 2 A R A I RO &
fE. ZHRERFY], A RB(FHHESO EHADH
BREERE I FERE . BRI R,

FE Y BAL Fe AL B R AS SRR R H L3
R, BEYETIAN A 10 mg « L7 ASTH LA
PERBEBENAGAERRLIOMLF R, 5F
KDL o AR B T BEUR A IR E H
CsGRX1 RR KR, RIMILBEFRE P MA
100 pmol « L1 AS AR R AT, iR AE
B SR FE L8 55 e v 43 F S AN R R BE (9 AS,
WRERS T RGBS EMIEZE. B AS &
MR EEYIH 100 pmol » L7,

LA Cel WHE R4 350 R 400 1] A AT 1

Y, REEMAMAESHETEN Cel IKER
. % BF 9% & B, & B FE PR
300 mg « L7 400 mg « L1 Cef, TGS R
MR R, ZRHREREREFG W
—3,

PFF T RIS RRFT A T R A e At
FEH R LA R, R LG SR BRI AT R AL Bk R
Bel e TR £ SeNHXT He[R B4k B g A B 52
o R IR, X AR T TR AR Y 1 1 R A R AT R B Ah B
3YREIWT , ZTAE LR BE I ) 2R FA TC B K o
Uk 3 EPA]A ks h AR AT T YL

AEARIERE B B R E BRI — B R TAA
H NAA SRAEHEAMEARARTR k. IR
R FEAEREFREN 4 d, FEEEFR R (MS+
0.2 mg + L7' TAA+400 mg * L™ CeD) A%
iKET100. 0%, JF HAlMRA K B IF RA KB, M
RKZ .,

BT LB T 45 O S AR X A0 A AR
BAS WRIE BB AL IR | Cef ¥ 8 J A MR 3% JR 2 E
137 I tiAl, 7 TR F I LR R,
FBEAF R E AL AR IR S ARAE .
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Factors Influencing Agrobacterium-mediated Genetic
Transformation of Cucumber

CHANG Huaicheng, NI Lei, SUN Yongdong, LUO Weirong
(College of Horticulture and Landscape Architecture, Henan Institute of Science and Technology, Xinxiang, Henan
453003)

Abstract: ¢ Jinyou No. 1 7 cucumber cotyledonary node explants was used as experimental material, the
effects of seedling type, acetosyringone concentration (AS) in pre-culture medium and co-culture
medium, washing times with sterile water, cephalosporin (Cef) concentration in select-culture medium
and rooting medium on genetic transformation system were researched in order to supply reference for
genetic transformation of cucumber. The results showed that various optimum parameters such as
seedling type A(closed cotyledon) , with 100 pumol » L™ of AS,washed three times with sterile water,
select-culture medium with 300 pmol « L™ Cef, and rooting medium with 400 pmol » L™ Cef were
obtained with cotyledonary node explants.

Keywords: cucumber; genetic transformation; Agrobacterium tume faciens ; CsEX P10



