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fE M A 56 A In-fusion 4

AR A ) F ik Bk pCAMBIA3SS-CsHIRI 233 BR il 1 N VI Sal I 1 BamH 1 UG YI K | 5k PCR

T 7% 5E

Zi R Rk R pCAMBIASSS CsHIRT TSI I 58 ARATFH GV3101

DL 4t
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M EREEE XN — 058 CsHIRT 78 N T REZEE T 36

KWW WK CsHIRI ; 3RBHM AL H 1k
hESEE S642.2;Q78 XEkARER A

FER IR 2 8N (Cucumis satious L) A 77 I
i LA O BRI T 22— ™ R ) TR 7 A
dn T N R B R B R AR R e BB
B AH S SEOAEE TS e  AR 245 5k BE A 5t B
FEAE B M AR — R A I T B R B
P RN WINCEEE S S SR Y QK O ok
AT PEAR SCEE I L i A L HT PR RL Y L 02 15 2Rt
A B T R Y A AR .l T BEUICRY a5t 15 Bk
Bl AR SR B2 T 6 R T 1 SR vh 22 A TR 4 T
AR50 MR L ROt B R B B A BT B R T LA
/I BE WU/ 55 i A S il B UY - 2

188 1% e A 2 T IE o e i IX D) R Al R R R
Bk 2 1 SR B A B T O A ) iR
RABWITEZ—. B, &M TR T
WA 200 Z A, T A 1 A 5 1 02 d B Y B
(SN S SISE IR R & ST
S5 22 M PR R B9 R R ISR AR 0 PRI BRI,
RS AL R A FL A IR AE T . BT 38 1% 5 1k A
E AR H B AT AR A R R E 1 BT
IR AR AR Z L BRI 3 2 Bk [ P Ah 2 3 iR T
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sensitive-induced response protein, HIRP) , f£ 44
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‘PI197088° 1y CsHIRI 1k & B A iR ¢ CC-
MC’ ) 3~7 . RHIW CsHIRT 1 48 # )R 7§
B PUE TP RAE A AR R CsHIRT HIAE Y
Feik# K pCAMBIA3SS-CsHIRI , 3118 st
AT TR A T 19 35 12 2 Ak 1 X B IR A7 35 1% % b
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1.1 #EHR

B IS B A A T PT197088 7 Hy 3¢ 1]l
o B R 2 2 3l 3t 43 5 I B 5% = B it L B I ) J%
J A CCMC Il T 2B Ip VT A B ARk A R
NI
1.2 B FFL R

& pCAMBIA3SS(F KR E £ MWl % % B
o) e B PG 45 S 0 gR I e R I 5 R I AT
B2 A2 AR MR Topl0 DL K M 9 4% FF 1 B 32
BZEEHE GV3101 2t PG bR AMEHE K 2E 2
Pi gk R A AR S A YHE R LT S .
1.3 EFEiXH

7N w kR & W T Takara, U SR &
Ml HiProof DNA R & i ¥4 A 45 v & — W) 4%
ARATBR 2 7 DNA AR #ES>F 5 (2 kb) 1 H T
REAYFHE AR A E Y RNA 250
& ok /N IR ) &  DNA 4l 4k 1] it ) A 4y
W E A st R AR A A, BRI MR U E§ Sal TR0
BamH | W B Fermentas /3w, — 4 v B i 7 £
NovoRec fil 2X Taq mix Il [ -3 B R A BR
Ol S A ORI S TR, ¥ el
BRL A W BB RS F) 8 B .
1.4 RKWH*E
1.4.1 #Ket B B RNA 9 RBRAER % L
R T  CCMC” F1 P1197088 " 14 4 T 1] 397 e
R S BRAR AR (dE 5O A R |
Y RNA $2 B0 7] & 0 B 45 32 BCEg ot 5 4
RNA, 2 % 5 i e 28— HE W BOR A BR A R Y S
e & AT . F 10 g/ L il B i A 6 i el ik
K B 4 RNA (1 5 & , 9 FH 3% [/ NanoDrop ND-
2000C %8 &1 0] UL 43 6 5 B ARG I 2 B Y R
RNA #il ¢cDNA ¥ i .
1.4.2 MRk AEFHKRGHE EHT In-fusion F
AR PCR 5| ¥i% it 5 0], 32 A Primer Premier 5
B % 3t 831 ¥, CsHIRI-P-L. 5'-CGGTAC-
CCGG GGATCCATGGGTAATCTTTTTTGT-
TGTGTGA-3", Kl &b oy #5449 [7] U5 1 51 A}
W4y K BamH 1 B98I A7 45, CsHIR1-P-R; 5'-
TCACCATGGT GTCGACCTAGTGAGAAGT-
A GCGGCACCCTGA-3", %Il & 4b Sk 8 44 1 7] I
FE8 s RHMATS 43 R Sal T BBV A7 5. AL 5]
Pt K cDNA #4749 3515 3 CsHIRT F A,

CsHIRI 1) PCR 4" 1 22 Fl 484K 1 % 4% =
HRARAE WL 7ok, B R )y Ry - 94 C AR 1
10 min; 94 C7Ax% 30 s,55 CiB &k 30 s,72 C%E
i 1 min,30 NMEH ;72 CHEAf 8 min, R
WEIHEE Sal T Ffl BamH 1 %} # &k pCAMBIA35S
HEAT XU o i VIR 22 AR (100 ng/pl) 3 pl,
10 X tangobuffer 2 uL,Sal [ (10 U/pl)0.5 pL,
BamH | (10 U/ul)0.5 pL, ik & 10 uL,37 C
AR, BEYIFE M 10 g/ L B i b O e 0 A7 F
VK o e BEUBE P15 &5 ) 20 BR [Tl 24 1 300 bp 1
MR ER A B, R ER R BER Y B
CsHIRI F| ] In-fusion 4 R JE47 % 3 4 i &
20 JFiki pPCAMBIA35S-CsHIRI
1.4.3 AR MATE R B 2R 84 BOkL
pCAMBIA35SSCsHIRI % A & 52 25 K o +F
Topl0, % R HE £ (50 mg/L) -4 i 1% 5 . Pk it
PSR B A B OB . X 2 R R RR P g 1)
fif Sal 1 A1 BamH [ 347 XCEE VI 56 0k . 3 F)
CsHIRI -P /)47 ¥4 51 Wy %t 5 241 Jot kL 4F 47 I kL
PCR A6 0, K 38 3k 0L U0 Fn 5tk PCR A 0 4iF 5%
T AE A Y AR L 2 2 AT i — 2P BRI
L4 SACRATH 38 VR Al 8 Iy 1 6
Fik Ak pCAMBIA3SSCsHIRI 4 AR I 4 AT
B GV3101, F 4 F (50 mg/L) #l K I 5 & (50
mg/ L) B Pk 0 8 FH Ve 5 5 B S Pk 2 AT R T
B, PR AT R PR E AT BB PCR 58 3E , If T
—80 CIR A H MK RIERMHNT
GV3101,

1.4.5 %N CsHIRI k455540 OB A8 H 47 (0 M
W 33K BRIV F 5T < CCMC? Rt
R FP S CPI197088" {1 T 147, i NI AR R S
FEBp O T 25 1 O 0k BN i (L e bk R 2 1R
2= A O RO B B Bk . Anch TR
FA ZF B B 28 AR I R X AT B A R R
AR5 2 FNI R 22 B Ui 18 o 17 /2 A7 -2 1 S 5 48
— £ B 51kt PCR KM, H 4k, 0 T4R
1o A RO AR IS 1 e AR & h I TS 3R By
B A B Y AP R RS 28 B RG 3% B AT R AT A
(E2/

1.4.6 A4bHitked PCR 52 BURB ARG 10 H
AW A H CTAB &2  DNA, DLl & % B 5]
P4 PCR A I > [ 422 410 DB 28 4 1) 5% A1 O
A0 S ) BH M A PR RS R B = L R AR R 51T A
A A B T1 ARG B o3 Fh 4k 2 i % % B
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14T PCR K,
1.4.7 #HAMHBRHERRAELZZHH X PCR
R o BAE RS T ACAE #R . R AT 7 2 IR AR
R b RO A BRA A Y RNA $2 05 &
Vi B 5 5 B I | B RNA, I RC#E S 0) & it
7R 5% 455 cDNA B F—20 CH&HI.

7t 757 & SYBR Premix Ex Tag™
(Perfect Real Time, TaKaRa) T 55 3 H T1
JRE) CsHIRT #EA7 52 &t 43 Bt Bt A 2 O Clx
Connect #l5E & PCRAY . WS E W H UBI, &
& %} :SYBR Premix Ex Taq™ 10 pL,cDNA 1
pL. EF#514 (10 pmol/L) 4 0. 5 uL. fil
ddH,O % 20 pL. BN HERER 3 . &M
AR PE 95 C 30 5530 MEFR,95 C 205,58 C
30 5,72 C 20 s(&%#% TaKaRa #:/EF W) .

2 HREAN

2.1 N CsHIRI FikHEwwn

xif 21 5ok pCAMBIA35S-CsHIRT J BB
YN Sal 1 A1 BamH 1 3847 3UEF I 43 5115 )
890 bp i CsHIRI F1 1 300 bp My#k 4k F Bt , 3 LU
& 4] % B pCAMBIA3SSCsHIRI g #5 4, LA
CsHIRI -P ;51 %y, M HiProof &% E i P~ 1
HWEEHNCsHIRT 347 ok PCR &l . XU )
FUFCRE PCR AYEERE (10 g/ L A8 BE) HL K ARG 1 25
B BIR Rk AR pCAMBIA35SCsHIRI ¥) 544
#R T CE 1) R B 4R kL pCAM

BIA35S-CsHIRI %4t 50 BB ol kA Wy B 3 A B
Oy wHEAT I I b X 25 R R ik pCAM-
BIA35SCsHIRI & ).
2.2 HINWEEHL

R AL A FE B8 A 0 AL S AR &R B
R 3G FR FE W G R 4 DL 3R 1. 7R st % i
oA & v AT TR 3% B B L UG i e
TTARFFRAZ G . A= G W AR AT Y ODgo 0. 2,
BRIV A2 24 V0K R 530 0 TR VR R 3~ 4 A PR AT
Y A2 Y TP AR R TR VR B v S i S e IR
WAL ACRCRAR . Az ARG 35 B SR % A B AT 4L
AR (RARE M & R B ik, i 5 B Ak g
M FAE T 5 — I E R BBl itts PCR &,

M 1 M 2 3 4
1300 bp

890 bp

M. DL2000 DNA ladder; 1. J5i k. % i ] Double digested
plasmid; 2~ 4. Jii ki PCR Plasmid PCR; #f 3k % /5 £ W CsHIRI
(890 bp) FI#M H B (1 300 bp) Arrows indicate the amplifica-
tion of the CsHIRI (890 bp) and carrier segment(1 300 bp)

1 pCAMBIA35S-CsHIRI = 48 [ Hi i #
Fig.1 The detection of recombinant plasmids
pCAMBIA35S-CsHIRI
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Table 1 The system of cucumber genetic transformation

Y] R R Ty /iR R G
Period Culture media formula/Regents Incubation time and conditions
Fh 714 3 Seed disinfection 75 %A% alcohol 30 s
2.7%~3% NaClO 15~20 min

JCH K Sterile water

FhF 3555 Seed culture 58

TR R )

Preparation of bacteria

(= Yu 1
{24t Infection (ODgpo=0. 2)

A o -
Hefii ¢ Co-culture 0.5 mg/L+ABA 1 mg/L

MS+30 g/L FEBE Sucrose+7 g/L Bifg Agar+ 6-BA
0.5 mg/L+ABA 1 mg/L +150 mg/L $%357T

T4 55 3% Regeneration Culture

Timentin

AR K FE Rooting culture mg/L 45337 Timentin

1/2MS+30 g/L BEME sucrose+7 g/L BiJg agar(pH=

YEP+Rif 50 mg/L-+Kan 50 mg/L

1/2MS+10 g/L BERE sucrose+ & #F @ Agrobacterium

MS+30 g/L FERE sucrose+7 g/L Bl Agar + 6-BA

1/2MS+7 g/L 3§ Agar+30 g/L BEME Sucrose+ 150

3—5 times(3 min/time)
% 55 3% Dark culture (3—5 d)

ZE N B A K # Until logarithmic
growth phase(ODgo0 =0. 6—0. 8)

MRS R $% 5% Shaking in dark conditions
(15— 18 min)

% 55 3% Dark culture(3 d)

FHERKE1.5~2.0 cm
Until bud length 1.5—2.0 cm

2R R AR
Until it grow a large number of fibrous
roots
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SRk B RGOV A AR AT T R
FER R G R 3G 55, AME R PR AR 35 5% AR W AR AR
Wi AT R 9040, 15 2] To AR5 f A Ak 8
R A% B K 1 AT H ac B R 3R AE T1ARAA 2)
2.3 #HX CsHIRI BEEE KR
XFTO 4EH1 T1

2.3.1 #HABEHARY PCR &N

R e Al A AR 3 R 85 28 B 3L (1 090 bp) #E 47
R B A O 5 Pl Tk 25 SR R L TO AR 3RS 18 fk
‘CCMC’ F1 6 # P1197088” 2t 25 AN FH 4k , TO
AR BH P R g T 3k 17, 3% (&1 3) , Horr 8 k(6 Bk
‘CCMC’ A1 2 B PI197088”) FH 1 bk 15 5] [ 52 Fh
F T1AR, TLARBHME R 44. 7% (] 3),

AR AT Semi-hatched seeds; B. 53544 {A  Co-cultured explants; C. F-A4 1% F: iU AME 1A Explants in regeneration
training period; D. H ZFfJAME K Budding explant; E. #i4: 1 Regeneration plant; F. # 3E KA #k  Transgenic plant; G. B 45 )X A9 5% 3

Rtk Transgenic plants with fruits

2 ENHEfEEATE

Fig.2 The process of cucumber genetic transformation

MPNI1 » 19

1090bp 1090 bp|

M20 »32 P N

M. DL2000 DNA ladder; P. & HH 2N TR The plasmid carrying CsHIRI gene ;N. £ {LAHi#k  The normal plant; 1~
19. ¥4 To fCE: L Fk  Some transformants from TO generation;20~32. #4r T1 Lk #k Some transformants from T1 generation; i 3k
ZRP HEA A 2 B The arrow indicates the amplification of the Hyg gene
3 TO 0 T1 fE L HRAY PCR 42
Fig.3 The PCR detection of TO and T1 generation transformant

2.3.2 HARMHKGEFRETEHN X
PCR K> BAPE (4 T1 AR FH 52 5% % 5 3k 43
ik CsHIRI W) 3Rik15 0L, 45 R R & T1 AR
ZIEIH) CsHIRI 3k 25 5 A 2R B & (F 4), Tl
FR 88 FE M MR C1~C5 Fil P1~P2 (1§ CsHIRI %
KESEHMME CKI.CK2 TREES. LA
BRI R ME C6 S H XTI CK1 A& W EH 2R

(P<<0.05),
3 7tk

ABFGEEL CsHIRT 3 18y BF 5 6 4 3 Hy
A R I8 B pCAMBIA3SS-CsHIRI W1

S CsHIRT e 8 JN AP i 8 4% 56 Al . AR 4 e & TN
TOACHN T LAY BH A A A - 22 G0 T 38 A TR 4t
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The relative expression pattern of CsHIRI

e
W
T

0
CKICl1 C2 C3 C4 C5 C6 CK2P1 P2

CK1. CCMC; CK2. P1197088; C1 ~C6. £ # [ CCMC fiy T1
f T1 generation transformant of CCMC; P1, P2. # 3
PI197088 f§ T1 4t P1, P2 Tl generation transformant of
PI197088; #E L AR /N5 7 1 378 22 53 b 3 (P<<0. 05) Differ-
ent letters in column indicate significant difference( P<Z0. 05).
B 4 CsHIRI ERREEEERN
T1 R K RS ik 8
Fig. 4 The relative expression pattern of CsHIRI
in the leaves of different T1 generation transformant
To AR E AL A 0~17. 3%, Hivh 6 #k < CCMC?
12 Bk “PI197088” MY S AL bR At 2 TR BN T AR,
ST BTGB g A A A R B [ P Ak
S B AME AR A L A SR A RS R
IR AT T Bl 28 L AR B A% 1R S D5 AR T AT
e ARG B B M 2 Rb kI ORL W A A 1A
*PI197088” fil* CCMC”  Z5 R R, 31X 2 F M 1A
(2 Al AR FEAAR ] . 75 5 B SR ] b W5 A
B A~5 d i BT TR AR SRR e A AR AR A
o+ 33X 500 B B AT WF 5 45 A W) 5 A S0 A IR
Bi e o b i 0 25 0 O 1 A B R T (b 1 8%
Fr VIME R AR G AT B AL BE I (il SRR — B IR
FRAE SRS 2R AF Tl DU o B e ALtk L X 5
EEAE N Ny — S IR [R] Y W s 3% AT LR @ A
PRI P A 300X — 25 SR AR L A7 BF 5 Ay I Ak 2 T
LASE A SR 1A i 11 B 26 ) 5. DT AT ) T AN 2
(¥ T JSC R 07 448 e 1A 3T FE PR A L
7 S 56 2 X R A T AR B AT O e T R
IUATC A= 2R 05 e 2 A AR B I 2 A 2580 3 R BEL % -2
P PR AR 0 A R U 2 1 A bR A R A5 L AR T
B AR R AR L X5 AR AE S G Y — S R Y
PO A R0 1 T AR o e AL R AN ] S 3 X A
[Fi) 143 J5t A1 T o A [) 5 PR 2R A AR A X B A 3R 1 i
52 JIANTR) 5 AEFUE 37 0[] L D14 i) 5 5 A 22 9
Bigf AR R YRIT WAL R S 2l 1~2 d 1

B IR R AT TR ) Fe AL R AT, 3 5 T

SO 1 TURE 3% 0T LA P 2 SROR ], AT RE

2 i T AT BT RT3 Ak 25 DL R M R B8 PR A

A AR, Hop 1 gk CCMC iy % 36 T1 AR

XA B2 5 U HAR BN C &5 1k

I T R AT R
A5 38 2o A A 8 3 A% 1 i S dE G MR A

*PI197088” il - CCMC” iy 3t 1 % b 1k & . IF H 1%

PR T1 A W) PR B H i 5L e A BT

Ja 2 TARA R 4K & Bl 58 CsHIRT {56 LAl

PRIEAT 7E— 25 (0 46 DU R0 Dy 8 36 i DA B 3545 40 7
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Construction of Expression Vector of Defense Genes CsHIR1 from

Cucumber and Its Genetic Transformation Research

REN Danli, CHEN Feifan, WANG Hui,
QIN Yaguang,ZHANG Yan and LI Yuhong

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

Abstract In order to study the genetic CsHIRI features and optimize the cucumber genetic transfor-
mation system, CsHIRI was studied to transform into cucumber plants. The plant expression vector
pCAMBIA35S-CsHIR] was constructed by In-fusion technology. After double enzymes Sal/ [ and
BamH ] digestion detection, plasmid PCR detection and sequence identification, the results showed
that expression vector pPCAMBIA35S-CsHIR1 has been successfully built and transferred into agrobac-
terium GV3101. Using the cotyledon node of cucumber germplasm ‘CCMC’of susceptible to downy
mildew and high-resistant germplasm‘P1197088” as explant., CsHIRI gene has been initially proved to
transfer into cucumber through the optimization of agrobacterium-mediated genetic transformation
system. The 25 positive plants have been obtained by PCR detection, and 8 of which got T1 seeds. The
PCR detection positive rate from the T1 generation was 44. 7%. We examined the expression of
CsHIRI by real time quantitative PCR in seedlings of T1 generation,one of the six lines was higher
than CK indicating the CsHIRI has been transformed into cucumber.

Key words Cucumber; CsHIRI1 gene; Expression vector; Genetic transformation
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