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Construction and Function Analysis of a Plant Binary
Expression Vector pCRI1210

YIN Guo',LI Shi-yun',LU Zheng-ying' ,HAN Yong-liang' , WANG Ye’,ZHANG Yan-bo' ,HONG Wei-dong’,
SHANG Hai-hong” ,ZHANG Chao-jun® ,ZHANG Xue-yan”, LI Jun-ling' , LI Fu-guang’
(" Handan Academy of Agricultural Sciences ,Handan 056001 ;°
Institute of Cotion Research ,Chinese Academy of Agricultural Sciences ,Anyang 455000)

Abstract; Vector is an indispensable tool in the process of transgenic research. Researchers usually connect
foreign target genes with vectors and import vectors into target plants (animals) by technical means to observe the
role played by target genes. Therefore ,many factors,such as the success of vector selection,the efficiency of vector
transformation and expression, the difficulty of vector detection and the level of metabolic burden, determine the suc-
cess or failure of the test to a certain extent. Therefore ,the use of a simple,easy to transform, high expression, easy
to detect and small metabolic burden is very important. Based on this, the vector pCRI1210 was successfully con-
structed by inserting an interference frame and replacing reporter gene on the basis of the commonly used vector
pBI121. pBI121 was commonly used in the study of genetically modified (gm) ,but its multiple cloning site was rel-
atively small ,and GUS gene detection was more complicated. In order to increase its multiple cloning loci, enhance
its expression efficiency,and simplify the detection method,a plant binary expression vector,named pCRI1210,was
constructed on the basis of pBI121 vector, which contained CaMV 35S promoter, cotton B-tubulin gene introns,
CaMV 35S polyA terminator and interference expression box with GFP as reporter gene. Functional analysis in to-
bacco showed that the interference express cassette could normally expressed exogenous gene and GFP gene. The
vector had multiple cleavage sites in a TUB intron 5’and 3", so that target gene could be positive and reverse insert-
ed and hairpin structure of dsRNA was builded. In addition, the vector carries multiple cloning sites at both 5'and 3’
of the CaMV 35S promoter,which could easily exchange 35S promoter to study other promoter functions. pCRI1210
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could be used as expression vector or interference vector. Through validation in tobacco,skin cells of the onion and

the healing of the cotton embryo,it would be a very practical tool for transgenic research.

Key words: binary expression vector; pCRI1210 ;functional verification

L) 2R A 2 HEA T AL e o PRI 90 g 4 T
Hz— el L H AR R R BT AR ) 4 i 5
R YL [ DNA 1735 A 5k
PRI 5 SRR, AT 2 8 3R J2 IO FH Y PRl e )™ ) 280
Z—. HHT, — RN FRIRHARTEAL Y e R W5
3F0 A, 40 pCambia FMFIE . B A 138 # [ i
HAFRC I et 5L A K 22w B A i, (o A5
FRAE , Fr RS S R Z 2 GUS JEH (R
B — HIMERE MR M ALY ), AR GUS B By R IK W)
GUS & FIHIX R 22 #ril o) RS2, 5 GUS 3E
M, Gk ta 58 8 H ( GFP, green fluorescent protein )
ARSI AT A, 7 S A R R I | N5 S S
R H AR AT BY A1, AT E AL B, R A
YN WA B BCE UG, 3 T LATE AAAG I | % ik
PIURERHI Ot N2 AR 28 T A 1 #5717 1Y
PRICHERUE 3 A 4 B0 SReW RS NPTIT R
PRVERT o MERRPE RN M

RNAi( RNA interference) , Bl RNA T A, &
UTAERAT B il 0 07 Y 1 — o ey e 5 AL 2 % BHL OB 45
AR BT DL R RNA (dsRNA, double strained
RNA) % —HEBH B L HE P 5 RNA (mRNA) #93%3%
JRREECRAR Y BRI S AN E TR
J& RNA (ihpRNA , intron-containing hairpin RNA) 4%
PR dsRNA , HITT SRR A o g 1180

ABEFEAE pBI21 FAARHERL 78 A 2
AT CaMV35S Ji 8l AR AE B-tubulin FEH N &+
F1 CaMV 35S polyA 2 EF )T RIKHE, IF 5 H
GFP AE NS FE I, 1% AE TUB intron [ 5"
B 5 ADEFIINL A Xba 1 Agel Kpn' 1 Avr Il .BamH
I ,76 3" 5 B 4 DBV 25 EcoR T Sac 1 | Sal
[ SnaB 1, AT 3647 H 09 5L 8 F By I 2 1) 4
AN e 3 T B S R R A5 H I dsRNA ] I 7E
CaMV 35S Ji 3l T I Wi A 2 SO BE ) 1 5, AR
s XA 35 AT

1 #MR5EFE

1.1 #F§l

1.1.1 EYHR ER - NC89, i E ARk}
A BE R AE T FT BT B 5 Ji AR Bl 1 pR U S8 T A ol B
2 e BV IR B2 4RI

.12 JRAAEK Y RIEEE pBLII21 b
UK A B W  va b2 A pMD 19-T Simple,
H TaKaRa 2\ v s 9 A FF T8 0 bk LBA4404 i rh
AV Bl B K AR 5T B 3 43E K AT B8 ( Escherichia
coli) TR A DHS o 832 25 4l BB A 1 AR A= 4 il
NI

1.1.3  BEgAKF Taq B 3% 42 B A0 BR 4 9 DD g
) B TaKaRa 723 ] ; B B 55 77 5t IR I A Sigma
2 AEHT Oxoid 2 Al 3 2K 7 B 2 ( Ampicillin, Amp) |
RIB% E ( Kanamycin, Kan) FlF] 48 5 & ( Rifamy-
cin, Rif) 1 [ ¥4 T.; DNA Marker It [ KA
il A 7 5 Ak 2% 24 5O [ B 4l 5 TR
/NG & TIANprep Mini Plasmid 14 H KR4
il 5 2> 7 DNA [ ) & Wizard® SV Gel and
PCR Clean-Up System 14 H Promega 2\ Al

1.1.4 S|#FME  FrAHSI AT IR SS B EE s
& BEAEE AN FSE

1.2 HEWERE

1.2.1 HEFHSREE LIEHA CaMV 358 i zh
TH pBI121 %14 ( GenBank : AF485783. 1) JHiHx
SIS 35S1:3582 i1 355813583 (£ 1) 2
K PCR I 4 3 45 21 W9 o 48 0 T g 1067 65 19
CaMV35S Ji 3l F Bt (57w ¥ I 9 Bl U1 457 553 A
Smal 1 Hind A Xma 1,3 S S 00 BEDI A SN
Bglll Kpn'1 Xba I F1 Xho 1), 3% E pMDI19-T
simple 2K I 15 2]t 24K pMD19T-35S,

LI CaMV 35SpolyA & 11T pCADSI341 %%
AR, 514 35SpolyAl ;35SpolyA2 Fil 35SpolyAl ;
35SpolyA3 (£ 1) id 2 K PCR ¥ H44RA5 T Wismas
T EEI S CaMV 35SpolyA 2% 117~ (5 S Ain i) ik
YIi 258 Sacl Sal 1A SnaB 1,3 Vi 8 00 08 B0 A7 45,
M Bgl 1), %3 2 pMD19-Tsimple #{A |, 15 F
Hra] A pMDI19T-polyA, PCR JiZ b 1A 5 £ 5 A 5
K120 DNA 4 1.0 L, dNTP mixture 2. 0 plL,ExTag
DNA AT 0. 125 uL, I FHF51#4 1 ul, 10 x
ExTag buffer 2.5 wL,dd H,0 M % 25 wL;$ H#E ¥
K95 CHZEME S min;94 C 7281 30 5,56 C ik
30 5,72 CHEf#H 1 min, 30 K 76 3, 72 C I fif
10 min,4 CORFE, RNEEHG 6 WL ™)
WRIE R 1% WS BE I b AT FR DR AG I
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Table 1 Primer name and sequence

B4 5 3191
Primer name Primer sequence

3581 5'-AAGCTTCCCGGGTATTGGCTAGAGCAGCTT-3’

3582 5'"-TACCGGTGATCTAGAAGCTCGAGAGAGATAGAT-3'

3583 5'-CCGAGATCTATAGGTACCTGACCGGTGATCTAGAAGC-3'
35SpolyAl 5"-TTGCTAGATCTCCGTACTGAATTAACGCCGAAT-3’
35SpolyA2 5'-GTCGACTCTACGTATCTGTCGATCGACAAGCT-3’
35SpolyA3 5'-ATGAGCTCTCTTGTCGACTCTACGTATCTGT-3’

AF1 5'-CCTAGGTATGGATCCACTCCAAGTTGTAAGTAT-3’

AF2 5'-TAGGTACCAATTACCTAGGTTATGGATCCACT-3’

AF3 5'-GAGCTCACTGAATTCTGAACATCAAACATTACA-3’

AF4 5"-AGATCTTGAGAGCTCACTGAATTCTGAACAT-3'

GUSF1 5'-CTACACCACGCCGAACACCT-3’

GUSRI1 5'-CACGCTTGGGTGGTTTTTGTC-3"

GUSF2 5'-GAAAGCCGGGCAATTGCT-3'

GUSR2 5'-CACATCACCACGCTTGGGT-3'

PEEUE A - 5 4 DNA, FIF 514 AF1 .
AF3(#£ 1) ,i#1d PCR #3445 %] TUB intron N & T
FEG B AF2. AF4 (3£ 1) @ PCR ¥, 78
TUB intron PN & F BEW s 388 I w067 05 (57 S s
TN EEDIN 258 Kpn 1 Aor IT 1 BamH 1, 3" S5 i
BB A Bgl 1l Sac I Fl EcoR 1), T/A JifERE
pMD19-T simple H, 5 Z| [ 2K pMD19T-AF,

FIH Kpn 1 F1 Bgl I 5 o i i) fsf il 0101 ok

6] % /A& pMDI19T-35S F1 pMDIOT-AF, 4 ] [a] i
3.5 kb #1590 bp i F Bt , 42 5 4R 15 h [l 24k Fl
F Bgl LA Sac T [5) B g0 o (8] 48044, [0 4. 1 kb
F B FIH Sac T A1 Bgl T [A) I BV 284K pMD19T-
polyA 155/ 240 bp F B ;K 4. 1 kb Jy BeAil 240 bp
B AT AR 8 E A T U R I AE Y R 2 AR
pMD19T-35SAP,
1.2.2 f&ifF pBI121 #fE HH Sac [ /BamH 1 X
I pBI121 #idk 152N EAA 7 B S5 2 EGRP
(GenBank ;6 AF323988. 1) i# 4%, 13| pBI121-EGFP
FIRAR, pBII21-EGFP A& EcoR 1 Y],
K AT 22 BR 3R ) EcoR 1 BV 5, A
FER I, 0 925 pBI21-EGFP 244 F i Sac T |
BamH 1 F1 Xba 1 Y5, 135 pBI121-GFPQ i)
ik, EcoR1 Sac1 BamH 1 F1 Xba 1 FYI 251
F pBII21 #hikrh cUS FEH HIM

Kanamycin(R)

1.2.3 & pCRI210 #FHE H Hind Il HFEGY]
pBII21-GFPQ Hr[a] A, 81050 J 44 oK i~ 45 3T 1
WAk, ) Hind 1L F0 Bgl 11 [ i g 410 o 1] 28 44
pMDI9T-35SAP, [mli 1.7 kb F B, ¥ HoR i - 4 |
5 B R BAEFY] pBI121-GFPQ ) 2K 5 [ i i 25,
R Bt AT 4 , 19 2 ST ) 28 2k pCRI1210
(K1),

1

KiLa 2V traF ColEl ori

IS1 tetA
T-Border(right)
NOS promoter

pCRI1210 nptll(Kanamycin)

ufA 15348 bp I

NOS terminator

Sna BI(5188)
Snl 1l (5194)

\\ Sacl(5208)

EcoRI(5213)

BamHI(5763)
Avr 11 (5733)
Kpnl(5788)
Agel(5792)
Xbal(5800)

tetA

T-Border(left) EGFP

NOS terminator

8
=}
£
E
A
wn
w
o
S
3 Smal(621)

1 pCRII210 4B
Fig.1 The plasmid profile of pCRI1210
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1.2.4 FRiL#H & pCRII0-GUS WHE M
BamH 1 1 Sac 1 [F] i U] 5k 204K pBI121 H ()
GUS FER AN S k: pCRI1210 H1 %) TUB intron 343,
A3 1.9 kb A1 15 kb PIERA> B BE ¥ — F kAT
R 3R GUS Fl GFP JER (R 4K pCRI1210-
GUS, ¥ #7=¥) pCRI1210-GUS %% 1k K i #T 1
DHSo JRZ S M, A FE AL 1) K AT 15 8 25 B %t
MR Fe Ak pBII21 A0 KN T 181 A BH PR % B
TIANprep Mini Plasmid Kit RF AR BUR AT DNA, H
GUS F: A By 1y &1 i i 45 5 4 51 4 GUSFL AN
GUSRI (% 1) ,PCR A5 Fr4& HL 1) BTki DNA J& 754
pCRI1210-GUS,
1.3 Fix#HF pCRI1210-GUS HITHEEISIE 3%
1.3.1 RZFEHEHWBEBERESH KEIUW
pCRI1210-GUS JFikr DNA F F 3k PR 25 o 5 A 1k
SARAEIC: G B AR e b, R,
FARAEIPE BT 4 208 T MS K592 3E 1,37 C w585
I 48 h,GUS Yefh ; VEARZTE MS FiFRdk | 28 C
§5EEE IR 24 b AE W AEE R B DL FRIBRUR .
1.3.2 £ pCRIN210-GUS K R AFE X HER
2204

1.3.2.1 RIFEFN  FEHH M 5 5 B b Y BkL
DNA , BAL R AT # LB4404 JEZ SN, RigiEi,
I FH JC DA 25 Sk B S M R R ST A E B R IR R
R AR R A YEB [8 A& K 3% 3 5F b I,
28 CHHEIGFAERK MR PR K 2 2B KE
HEATEATE PCR AN, K5 BH 1 5 5 [ 8 8 11 3k 1
K35 % 0D600 =0.3 ~0. 6, JH T,
1.3.2.2 MAEHAL BWET A A 0.5 cm x
0.5 em R/MYFH, FIFHSRIEEE 3 min, A LR 15 5]
)% A pCRIN1210-GUS ZAK MR FT TR YL, B
A MS B gRd b 28 CHLBE5E 48 h, REEL
MR R 28 R Ak pCRI1210 (9 40 H -
S as BT IR AL pBI121 ZAA i M B F A B
XTHE R R AL ZEE MS [ R 0 e 8% 5
e BT 28 C AN A TIE Y21k, 10 d
Je , HBLAL 2

W PRPEZZEFHTCRE IR YT A GUS Jeil
ATt 37 CAREIS R TR . FH 70% ~75% W9k
JUR 5 B0 AR RS AN AR (5, SRR (A GUS Kl BH
PEAhZE, RRAE R R 4 em ZEA ROANETET, e
2RISR B AR L 5T | (A EGS 3 i Fr #E4T GUS
Yoty R IR T IR AN ARG TP
G E R 24 h KGO R R K 2 0k

VRHGHS , BGHR A R AL GUS YLyl i e o, 4 i S 3%
EpiL

1.3.2.3 pCRI210-GUS HEH L IEEHH Fia
T 4y MIEC pCRII210-GUS ZRAK 55 1h 1) 8 B |
BHAPH: X IR 2 1106 RN 28 20400 BRI gl ot e, S
DNA, 735 F GUS FE H A FE SRR 51 4 GUSF2 Fil
GUSR2 #f7 PCR K (£ 1),

1.3.3 &% pCRI210-GUS # A R AT E X8 7%
TREMBIEEL AR pCRIT210-GUS 4R
FEOA R YA AL TC I v 1 T IR U B, B A 81 MS 4t
Bragdkrh 28 C A% 48 b, [RI I E 2S5 1 6 A
WA LSRG 5% 20 d, B 5 G A 2L KR F
BHAESOE WA T WSS GFP %%, FII A CCD i
TR B RAE

2 HRESH

2.1 pCRI1210 ESHIIGIE

AR EEDIZH 4, Bk 24K pCRI1210 A 7
Wit Y 22 e e ., BEVIZL A8 A Avr 11 /EcoR
I;B:Age 1 /EcoR 1 ;C:Kpn 1/Sal 1 ;D:Xba 1/
Sac 1 ;E:SnaB 1 /BamH 1 ,@@Uj%{%ﬂ@ 2,#
X} V)41 #9453 3 T 29 550 bp (Y REYI A B, KW
R RAE N & 7 Wi B B 2 v B Eg U £
R TSRS B T 1 % 4 2 v BE A SR AT
FEATA] FH A . 38 00 7 20 m) e , i — 20 B IR 1% 3R
BRI

A:Avr T/EcoR T BVIREIN s B:Age I /EcoR 1 FYIRII ;
C:Kpn I /Sal 1 BEEIREM ;D Xba 1 /Sac 1 BEOIRE
E:SnaB 1/Bami 1 BEYIK
A :pCRI1210 digested by Avr I and EcoR 1 ,
B:pCRI1210 digested by Age I and EcoR 1,
C.pCRI1210 digested by Kpn I and Sal 1 ,
D:pCRI1210 digested by Xba I and Sac I ,
E:pCRI1210 digested by SnaB I and BamH 1
B2 pCRIN210 K& T s % 5 AR BV I IE
Fig.2 The enzyme digestion of pCRI1210

intron multiple cloning loci



964 Mo o fE

&
g3
=

18 %

2.2 GUS EEF intron KEEL]

XUEEY) pBI121 1 GUS R A pCRI1210
() TUB intron, B§Y) =Py it 47 HL UK , LUK &5 SR an &l 3
Bz, 20 MIFEZY 1900 bp 15000 bp #1690 bp Ak i1
BT 4

2 1

Marker III

pBI1210, 115000 bp

4500 bp
3000 bp
2000 bp
1200 bp
800 bp
500 bp

200 bp

GUS, #1900 bp

Intron, £j690 bp

1:pBI21 [ BamH 1 /Sac 1 XU EE
2:pCRI210 ) BamH 1 /Sac 1 WA E 7
1.pBI121 digested by BamH | and Sac | ,
2.pCRI1210 digested by BamH | and Sac |
B3 GUS BEEM intron WEEVIZER
Fig.3 The enzyme digestion result of GUS and intron

2.3 pCRI1210 B PCR & FnEG 1156 iE

PEELE pCRIN210-GUS #R AR K g #F B8 5 &
pBI121 AR KIAAT B ( FH XS ) JBokr , PCR A
7R, 7E 690 bp ALY HEL T H B P14 & (K1 4),
HESE GUS HE R E A B 24k pCRI1210 Hr, X4 HK
AR BamH 1/ Sac 1 WEEY] 450 WoRk 1 S/2 5
BElErE 1.9 kb AbHY LT BV 4 (B 5) , IESE
GUS RN E #E S pCRII210-GUS #fk |-, )¢
ONFEIDSE B Sk BH M B S R TR Vs

1 :Maker Il ;2 : KA RIGH 13 :1 5 HTTRE;
4.2 FHTIRE,5 Ak pBII21 BRI KA FT
1 :Makerlll ,2 ; Untransformed E. coli,
3:No. I monoclonal 4 :No.2 monoclonal,
5:E. coli of transformed pBI121 vector
B4 GUSERE PCR ¥ ELER
Fig. 4 The PCR amplification result of GUS gene

L <— 1900 bp

1:Makerlll ;2:1 %5 i fE ;3.2 5 F bl
1 :Makerll ,2;No. 1 monoclonal ,

3. No. 2 monoclonal

B5 GUS EEEBIIER
Fig. 5 The enzyme digestion result of GUS gene

2.4 pCRIN1210-GUS HYIBE R RIL S

BV 203 B, R 3k AR 3% 5% 1k o
pCRI1210-GUS J&i A DNA S A H i 6 frs,
ESZEAAR pCRI1210-GUS H A GFP 3L 5E AR L
DAFeA pCRI1210 AT BT 1 2 2R 2803 1
VE R 25 AT B DA 28 5 AL B A A VP i 0 21 21
IR R AR 2 I IR S5 R R, 28 3R X IR
Lo P b R Wi e A . GFP 3 BE
ARG SE PR B v gl T 3258, T B — 20 i 50
Bk, R R AR 55 o 3% 46 0K pCRI11210-GUS
kL DNA 52 A A 6 8 P i 5 4 21 [R) B DL % 4k
pBI21 FIARAE R 8105 41 23 R0 oK 28 5% 4k A A A6 iR
MR SUE s A xt e, R 7 TR, ik
pCRI11210-GUS Bk DNA (% [ i 45 40 20 5 e 4k
pBI121 Bk DNA IR PE@ 24 GUS KK 1
BT HIK, HRBHOR—3L,
2.5 MHEHL

POp ) I ol e U N (S5 T N
pCRI1210-GUS Jfi i DNA [ 48 B 4 2% 5 % 1k
pBI21 JBkr DNA (AL 25 ( BHPEXT IR ) I )5 35
SRR A ARG L)) 28 (25 U0 IR ) A4k
pCRI1210 [YHH L %)) 2 it €4 J5 25 Sy 2 385 BOAR 18 B
pCRI1210-GUS K H Y CaMV 35S Jii 3 T RE % i
PR Bh GUS FERAERFEL) 2E P ) 4235

PR R AT et S B g A UR it
Yoy ki OF BB AT AL, WAl 9 R,
#:ALpCRI1210-GUS ki DNA [ M H 1 | 5 564k
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A HALBAAR pCRI210-GUS Fki DNA ¥ 222 B 5O BN R s B A fLafA pBI121 FUk: DNA #% 2% M 50 %
a: A FIPLER Y FIOGHLES b . B AR A FOLRLET
A : Fluorescence microscopic image of onion for transforming vector pCRI1210-GUS, B ; Fluorescence microscopic image
of onion for transforming vector pBI121 ,a: White light horizon of A figure,b: White light horizon of B figure
Bl 6 GFPEREFAREHBNRIE

Fig. 6 The transient expression of GFP gene in the onion

A 554k pCRI1210-GUS #5412 B . 444k pBII21 SRR M@ 4L; C . R FL LM A5 41 21
A ; Callus of transformed pCRI1210-GUS vector, B : Callus of transformed pBI121 vector, C; Untransformed callus
E7 GUS ERERMHGAR[ARHIRIE
Fig.7 The expression of GUS gene in callus

A pBI121 Uk DNA FAHFL R ( BHAEXS IR ) B 6 )5 1
SRR € AR AL 8 I R I (25 R R B 62
JE 2B WK, Ui pCRI1210-GUS # A HY CaMV
35S JRBFRES IR AR S H GUS JEPRITEM R0 A
iRk,
XF o EORR HE AT G o, B 10 BT R, Bk
. pCRI1210-GUS J&i ki DNA [ M8 % R 5 % fk
A RFEALHRL 3 5 B ~ .56k pBII21 BRI REL) 35 pBII121 Gk DNA A4 40 & AR (FH 4 X R ) 27 58 3
D ~ E. 564k pCRI1210-GUS Zfh i 4 40 2 TR €8, | T A 5 AR 1 0 B AR (25 6 IR i )5 2
s v e e 12, B RCRIZIOGUS RJEP 09 Cary 355
ES GUS EEEMELEhmRE Ji BT e 6% 9 R 3 H GUS BE DY 7 A AR

Fig. 8 The expression of GUS gene in the tobacco germ ik,
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B M 18 &

A %54k pCRI1210-GUS AR IHE M 5 B . 44k pBI121
AR B R C R A R
A : Tobacco leaf of transformed pCRI1210-GUS vector, B : Tobacco leaf

of transformed pBI121 vector, C: Untransformed tobacco leaf
B9 GUS EEEMEMFHRpREA
Fig. 9 The expression of GUS gene in tobacco leaf

A B C

]

A #%4k pCRI1210-GUS AR M HEAR ; B . 7 4k pBI121
BRAR A REAR 5 C o AR T A A AR AR
A :Tobacco root of transformed pCRI1210-GUS vector, B ; Tobacco

root of transformed pBI121 vector, C; Untransformed tobacco root

B 10 GUS EFEHEERBRFRIE

Fig. 10 The expression of GUS gene in tobacco root

2.6 %£ pCRI1210-GUS A HAER PCR il
XAk pCRI1210-GUS J5i kL DNA (1% 48 ik 47
PCR i, 418 11 fros, % 4k pCRI1210-GUS ki
DNA HyHE 554k pBI121 Bk DNA Y42 ( B
XTRE)TE 1.1 kb AR BL T H B4, KRR
RS R R E RS, A5 SRR, #E4
GUS FEH By # AR pCRI1210 E) A B A1 4 5 35 R 4
DNA #47# &, [A B, #% 4k pCRI1210-GUS J&i K
DNA KA AR ROTRAS BAF FIA e b 1) 0 R
KAk pBI21 Uk DNA A9 ME REHT EL , oK H B IE
H(E12),
2.7 GFPEREERGHEAPRRIE
PR M %4 1k pCRI1210-GUS JFi ki DNA Y AR
A IAL SRR LR AL (25 AR
e 13 fioR, ¥4k pCRI1210-GUS JFki DNA FIAR
A HAL T GFP iS5 HE AT 25 H3R05  mik
AR A L R AN B 2 6,50

1200 bp

1100 bp

A:Maker Il ; B: AR5 ALAH AR ;
C ~ E: 4k pCRI1210-GUS Z AR B0 5 (A [a] Bk
F ~ H 564k pBII21 ZRA A 5 10 AR 7] B bk
A :Makerll , B ; Untransformed tobacco, C-E ; Tobaccos of transformed
pCRI1210-GUS vector, F-H : Tobaccos of transformed pBI121 vector
B 11 % pCRI1210-GUS #i{AMHER) PCR &7

Fig. 11 The PCR detection of pCRI1210-GUS vector tobacco

A B C

A RIEFTEALI IR RE ARG R, B . 5% 4k pCRI1210-GUS
JFCRE DNA B AERR , C. %4k pBII21 B0k, DNA A9 M8 SRR
A : Untransformed tobacco, B : Tobacco of transformed pCRI1210-GUS
vector, C: Tobacco of transformed pBI121 vector
E12 HEEREERKS

Fig. 12 The growth status of transgenic tobacco

A B

A KEE4L pCRII210-GUS ZAKHIRR1E AT 524
B: %4k pCRI1210-GUS Z A AR 4L dr 15 4141

A : Callus of untransformed pCRI1210-GUS vector,
B Callus of transformed pCRI1210-GUS vector
E 13 GFPEEERGHARNRIE
Fig. 13 The expression of GFP gene in callus
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3 g

ARWFFE 1 5 AR F T el T Ak pBII21
id e BB A pCRI1210, HE pBII21 H g HE 2 £
TERERE IO, s S GUS R GFP K
JrE N fE, TUB intron P& F RT3 A, 1% 2%
TR AT AR Ry ik A, SORT LAAE ]y T Al
Fu TEMEMNIIGE, W — RV, BTk 9 2
A, Z e BEBFD) 07 5 35 ] IE # A, CaMV 35S J3 3
T LS 3 o T R A Rk, oFP FEH 15
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