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Abstract: To improve site-specific integration technology system, site-specific integration of Rps2 target gene in Arabidopsis
thaliana (Linn.) Heynh. was carried out based on Cre/lox system by floral spraying method. The results show that 1 495
site-specific integration candidate plants are obtained by this method with a site-specific integration efficiency of about
0.076%. After PCR and histochemical staining experiment verification, the positive plants of precise integration account for
86.04%, in which, 63.34% positive plants are single copy transformed plants. The results of quantitative real-time PCR
(qRT-PCR) and hypersensitive reaction ( HR) show that the site-specific integrated Rps2 gene can be transcribed and
expressed normally. It is suggested that this system can greatly improve the stability and efficiency of site-specific integration

genetic transformation system in plants.

KA Cre/lox ARG, Rps2 FEHA RESAEG s RT; fEAn sk

Key words: Cre/lox system; Rps2 gene; site-specific integration; Arabidopsis thaliana ( Linn.) Heynh.; floral

spraying method

RESHES. Q785; 0949.748.3  HEKEREM: A
DOI; 10.3969/].issn.1674-7895.2017.01.14

JE RS T — TR T H AL DR LIRS ) 548 DL R AR R 4
U 0L A5 B BE DR B A | T Mt ey WL 5 AT 3 A Ok Y %
HE) R FEL B IT ( Arabidopsis thaliana ( Linn.) Heynh.)
h, ELE i AR M PR IR S AL S T SR s S A D X —
R PEAFAEZR TG G A FRDE R A J 4 S5 Tm) it HLE
ERCERWARS  JCIR AT HE) N, A6 #0855 12— Fh R AR
T L B % T LT O AR A v R AT e RE DR Y
2, AR I v 2 % A B BE DL RS A AR GK 1.33% ~
2. 419" RN T d AL L DR ik

Rps2 PR $0U 13 I 1 3095 DUBURG 36 R A S0 5 A
avrRpt2 FEPH 10 40 TR 93 JEL 0 B B0 1 5 SRS OF rps2- 101 C A2 35
HUJE Col -0 7k A 2 EMS % 56 07 2 11 28 728 Mk e k), Xt
avrRpt2 FEPRTCHUNE . AEE L mps2-101C HE 25 g e B[R 5 5
AR}, W3 AR 55 1k Sl Cre/lox RRGEAF: 1 Rps2 3L
E RS LU LR ST A9 58 sV HORIR R AT BlcE , JF R
TR AR AR PR D RE AN AE 1) B BT B AL S0 R

s BHA: 2016-09-08

XERS . 1674-7895(2017)01-0104-03

1 AR %

L1 ##

JFRL pSDM3110") Hi fif 2% 3 K “% #Y Hooykaas 1+ 2
L ZBORLAL 1A lox DLAURIER 355 CaMV i 3 FIRFE MY Cre
A IR IR B 451 . AT EIBR R GV3101 LRI IF rps2-
101C A2 HI T 3 Fhag ez 4 p1301—lox—npt [T \p1301-lox—
npt I -Rps2 F1 p1301 —lox —npt [l —rps2'® Hy 35 [ 2 00 BF K2
Bergelson 18-+ #244t ; p1301—lox—npt [ ZRMEATTE 2 A lox 7 45
(B 87 A TCJE B 1Y npe [ PR G 8 DX AN ZE 11T R 2548, p1301 -
lox—npt IT-Rps2 A1 p1301—lox—npt Il —rps2 FMMJETE p1301-
lox—npt T ZMRNY npt [TFEFZE (- FJ5 43 546 A Rps2 i 2 A
F rps2 B R 1 2K 3,
L2 Fik

1L2.1 #Aedifd SRATHEZFLIET KBk pSDM3110 %%

BEEUR . [LHERHEOTRITE (482 15 2SR TRE 142 7H) (BM2015019) 5 VL34 A AR =B 4 BRI I H ( BK2010476) 5 VL5844 MY T Hh
PP R SR IR T H (1F 201202) 5 TTIR H EBLA BEAL I 73 BT i 4F 25 4 100 H (SQ201404)
EHE N ZELL(1991—) &, LR B AF5E 28 |, 8GRI /> T AL 5 040 7 i 5T

O3 (EEH E-mail xiaoqinsun@ cnbg.net; hangyueyu@ cnbg.net



514

BELL, 5 KRR I IET Cre/lox REUE MBS INRIIT Rps2 LK BT R A5

105

ALAFE DB RIRTT mps2- 101C LB TIFE IR = PR B
16, R FHAC 2R W8 55 06 647 5 4k TO AR Fh T 3 & J5 48 Basta
(18 AgroEvo 24 &) WP AT 1% s PR B T1 APTHA BRI
FEEIFAE, HAZ G T4 ] Basta i 36 7215 R4 R 75% 1)
T1 ACAERRED A B 95 DUA% A A VR, pSDM3110 () T-DNA X 3
TE I R 5 A B Vectorette TTHRF & (55 17 Sigma—
Aldrich 23 7)) 3 i 52 PCR #5E , 3£ T T-DNA 4 E i fH
SOt 3-519 PCR' S e F L AR MR 28 GRS

V5 05 8 5 R DR 2 A MR VR FH AR 2R 3505 i il A5 22
Pk &1k, UL p1301-lox—npt I ZRARFE A rps2—101C HEASHY
RES AR, AN T RIBERME, AL 2 REHTF
I 100% R ABE R HUM: AR IR RD R 54 56 K 4l & A%
1.2.2 AR AMAA S EARIE 0B AR F
PRSI, HTE S G )5 Bar T Cre I npt T334
HEBE TG, BRGS0 2 A & ARG 02K A 1Y Loa A7 550 W A 72 371
BEH T A B, 2059 e 1.0 F0 L. 1 kb (0 H B 2 AR
LA R FEHEE DL 5149 CBP 381 0.6 kb B F B,

HA Jefferson 261 [ Jy 2, 38 i 21 214k 24 e € 3k I 5
GUS(B- T FHIEE TR ) 7 AR R Hh (035 1, DA T A6 00 2 56 1K) Aol e

pSDM3110

lox

e
Cre

.1

CreiAlE SaoFRy "

Hije M AFFEBEHL T-DNA 5. >R ] EXPRESS Two - Step
SYBR® GreenER™ &5 £ ( 3¢ [® Invitrogen 23 7)) ¥E4T qRT -
PCR Kl s Rps2 5 |45 45 T R PR R S (12F 2 730 4SFf v iy
552119 A 255 2314 1) , LA EFla ASEBAZBY ) RAIT &
B BT DC3000 : avrRpe2 H5 i U0 T 57 A8 AR 3 47 3 052 1oz )
T 5 AR A AR B E IR 2 B SR [ 11 ] A AR R4 7 3 S g
SO BURIEN 2" P EEBURIE N 1 BRIE 07,

AN

N
“n 7

2 7

R AR AT
2.1 ERESHRNEE

HTF Cre/lox RGEHIPAREIT Rps2 JEPH 195 p 28 A S AL
FEULIE 1, R 1 AT UL BT lox BB A HL e O B ik R A AR
By e A A W gk (p1301 —lox—npt [T p1301—lox—npt Il -
Rps2 F1 p1301-lox—npt Il -1ps2) ", TEASH AR LA F 2 4> lox
PLRE A FFIUALE Cre SZLREVE I T BERL, B2 90E B &
FIHE PR AH h USE e A lox FRIBHE, E KBS LT T Cre %
T B g il 2 26 113k M ACH 8 AA R npe [T HE PR 32 35S )3 5
TR IE B Rk 1 T8 sV S R AT 1

AR Swapping vector

cUs H iy

L-»-« —J—

Cre recombinase mediated circalization

Target gene

A

Cre EEA N I E UES 1,
Cre recombinase mediated
stie-specific integration

il-» - -
..A..¢

RN A
-
—AHED )4

 a—
»1

B bt

nptll 15AE nptll activation

+Ae, +Be, =C+: /3HIERGIY A B Fl C AYLE A7 25 Representing binding sites of primer A, B and C, respectively; 4m: /R lox 715, %3k )7 108
7= lox LB ] Representing lox site, the arrow’ s direction indicating the direction of lox site; P, 4: /357K T-DNA [/ 4711 5 Representing left
and right borders of T-DNA, respectively; [ 1 >[>: /Bl FR/RFE K 4 15 X J HJH 35 F M2 1EF Representing gene coding region and its

promoter and terminator, respectively.

B 1

B Cre/lox /T ST Rps2 ZEENE R BEAEARER

Fig. 1 Basic flow chart of site-specific integration of Rps2 gene mediated by Cre/lox in Arabidopsis thaliana ( Linn.) Heynh.
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