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R B AR AR R R T RS 3R (WU 3% 0 dD I AR REAR B BE 150 A% B9 A4 KT T T I (ODgo = 0. 5) 1 1
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Study on optimization of transformation system for the Qin tobacco

KONG Na,ZHU Jin-hui,CHEN Yao-feng, REN Hui-li,GUO Dong-wei

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

Abstract: [Objective] The study was to optimize the efficiency of tobacco genetic transformation sys-
tem. [Method] With the Qinyan 98 extensively planted in the region of Shaanxi as test matericals, using the
traditional Agrobacterium (Agrobacterium tume faciens , LBA4404)-mediated, the Agrobacterium-mediated
genetic transformation conditions and factors with the gene from yeast cells were studied to clone the table
with strong salt-tolerant gene of the HAL1. [Result) Ideal result was obtained after scanning the explants
with 50 mg/LL kanamycin (Kan) and degerming with 800 mg/L. carboxymethyl benzylpenicillin (Cb). The
optimization conditions of Agrobacterium-mediated genetic transformation were:dipping the explants which
were not been pre-trained (pre-culture 0 d) in the diluted 150 times Agrobacterium bacilli (ODg, =0.5)
for 1 min, then transferred the explants to the medium MSI. After culturing for 48 h, the explants were
washed with sterilized distilled water and then dipped into volume scores 2% NaClO for 15 min. The ex-
plants,rinsed with sterilized distilled water four to five times, were dipped into 800 mg/L Cb + quality
scores of 0. 1% mannitol about 12 h. [Conclusion)] The best optimum conditions of the Agrobacterium-me-
diated genetic transformation of tobacco leaves were obtained, which effectively reduced pollution rate of
the explants and increased the differentiation rate of resistance bud.
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1.1 # #

L1 XAl 3k 22U 38 0 A H: Ak
AR g B o3 B gl i . R IR % R (Kanamycin
sulfate, Kan) , BEE & & 50 mg/mL ; Fl & F- (Rifam-
picin, Rif) , B M JF 50 mg/mL; R~ H & &= (Car-
benicillin, Cb) , & K B 50 mg/mL; & FT 7 J& 4
W MS LA 85 35 B 1 L ER . 30 g/L BEHME, pH
5.8;MS1 #; 5 #. MS+1. 0 mg/L 6-BA (6-7 £ 1
)+ 0.1 mg/L NAA(ZEZ M) +30 g/L FEbE+
5.5g/L 3ilg.pH 5. 8; YEB 5. EH K 5.0
g/ LAWY 1.0 g/L+4-WH 5.0 g/L+ M
B 2.0 mmol/L,pH 7.0,

1.2 AMA SZARRR BTG 2 0 & 2w
K LRI 5T 51 A Ak i 8 R R 22 4 98, 2007-03 T
Jb A AR B A A 2 B 't BRI 2 v Ff AR A R R
A R A B o B T K R T 22
MRV 4K 0.5 em® B LU OME A % H .
1.1.3 FAF## Bk ProKI (& NPTII #5id
FERUR HALL BEPD , fy v B B 2 B b ifg A8 4 A 3
WEFE T o] £ FBFOF 58 51 38 ik, AR R FTF I8 LBA4404
G R AR P FRid HE PR L =% 2 32 i B JBkz pRK2013
(o RIRRE R AR IO KD 2 7 b R MROBE 2 K 24k
B AN AR S E R AT . R =R e s R R A
ki ProK [T BYARJEAFT I LBA4404,

1.2/ &

1.2.1 A3 Ak s F AR & & KT 0y SR ] 3
1 0 B AMEARAE MST 85 5% 5 vp 23 il FURE 57 5 A 10

d J5 B F T 20 HIVR n 30,40,50,60,70,80,90,100
mg/L Kan i MS1 3 5 5, IR Kan Sy XF &,
AL BRSO B AR 8~ 10 H, B b S 1 B SR
T (254+2) C,1500~2 000 Ix MR E& T 3%
(12~14 h/d>, 4 JJ5 W% id s 0 2 45 A L iF 53 4h
R M 25 55 R0 A0 AR AR A R0 2F R, AR R 2
R/ Vo= ZE0 B/ BeR i  B0O<100 V6 5 AR AR A
RO ZE R/ Vo = 7= R g 2 ik 5 B0/ B R v B gk X
100%
1.2.2 MB¥F R4 A F F % % (Carbenicillin, Cb)
AR P B K AR R RE BRI S A L B2 R T 40
RN 300,400,500,600,700, 800,900 mg/L Chb [#
MS1 B2, IR Ch S % BB, kb B 7 1 K 8% 5%
AR 12,1, GEit A E LR
1.2.3 RHANFRET RS KZHES
(1) A1 AR A4 150 35 37 BF (6] 19 Aff 57 . FF A0 A 1R B T
MS1 F5 5 5k b 3EAT Iiss 5 % FR 0 6] 43 51 2y 0,1,
2,3 M4 d, BAEEEERD 50 . AL FR 8 ~10 B,
FiBE 3R 450 i B (25£2) C LB IRBREE 1 500~
2 000 1x, JGHAMSE] 12~14 h/d,

(2) AR FF T T VR0 s T 3% 50 R 322 94 B ) ) 6
WARFFEIEIF R 72 2 ODe 1. 0~ 1. 2, B K T
4 000 r/min .0 10 min J5EE T REYL W . ODso,
PERER 0.5, H LR IEHE4F ODso, 1H 19 4R FF 18 53 51
FHER G 4% AR B LG A% BE 30,50, 100, 150,200 % )5
PEHMEARE T R 2 3 0.5,1,3,5 min J5HK
T TC R BB AW T TR AR S B 2 MIST RE SR 1
SR A8 h , KbFE Ik R 5 SR L

(3) A FT VA A1 A A e 55 37 B ) /%) . s A
PR FHAG RS 150 A5 M RAF T ORI 1 min J5, %
& MSI1 5L A7 A gk %, 2L 8% 3% 0 i ] 43
Wk 24.,48,72,96 h, HAtab B )5 |

DR E. KR ET 6 FkE
X :O WK ¥k F T 800 mg/L Cb 2 i 30
min; @ JC R K Mk J5 T 800 mg/L Cb H1i il 1 h;
QT K w5 T RFU 50 75 060 L b G G 1
KR 5 TE i 4 800, 1% HgCl, 12l 4~5 min,
FHICH K vh ik 4~5 . & 800 mg/L Cb H1ig iy 1
h @TEE K Mk LB R AR R G & TR
2 70 WA R4 (NaClO) HFi2 30 10 min, - JG & K b
Pk 4~5 K& 800 mg/L Cb T2yl 2y 12 h; ® LA
KBk R TR0 5% NaClO H1iZ i 20 min,
TERK e 4~5 K, & 800 mg/L Cb iR %) 12
h; @ TEH K wh ik 5 TR 8 2% NaClO H g i
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15 min, JHTCHE K ¥k 4 ~5 K, B 800 mg/L Cb-+
Buik 78 0. 10 H#E B PR 129 12 h, BR G 45

J5i o B G A T I R AR I R B % 30 358 49 I T B R AR
(MS1+50 mg/L Kan+800 mg/L Ch),F 25 C.
2 000~3 000 Ix A AE T 55 9% O [ 12~ 14
h/d) s Geiti5 G F o AP vk 28 9 SME AR5, 15575 g
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Fig.1 Effect of different Kan-concentrations on the

rate of the Qinyan 98 shoot

BT FIE 2 0 LUF #5353 h Kan 57 6 ik
JE>=50 mg/L i, #8537 5 d I AME IR R B85 S H
ZE TSR 10 d B AR IR BROSR RKER 4 vT i R 2
CHZERR 80 %0 22 47) - A0 359 Ry 4 J 19 (1 Ak W T 2F .
Kan Jfi ik 4 40 mg/L I, #8538 5 d 1# 54
R A=A T AR AR 28t ZF R 290 4000,
AR ZERN 0% WiRE IR 10 d B0 BN R TE KL
AR /INEE 2SR R 2E AR 4 ) R 80 V6 Al
302, ik 4 J R i Ak, Kan i Wk E N
30 mg/L B}, s 3 5 d A1 10 d () FME IR H 28 % i
SR 55 0T BERR TR] (LA 280 2F S I T X0 B L HLOA 2R A
K G218, B A 0 3 1o [0 ) 58 i DA 38 T 4 3% o A

RIS b
2SR50

M OSTHFMERMFRENRER
ZEIH 98 AMEARTE F Kan (1) MS1 K 55 B rp 55 5%
3 WA i AR ILE 1 M 2,

2.1
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Fig. 2 Effecton of different Kan-concentrations on the

rate of the Qinyan 98 effective shoot

F LT UL L R R A R R T A B X Kan 4R fUE%, Kan
3] A/ AP A 4 I B R B Ry 50 mg/ L
2.2 ERSHMETEEENHRMENELER
HIZ& 1 Al 0L, 24 Cb Bk 0~500 mg/L
R 5 2540 Ak 2B 5 K 93, 1% ~100% 5 Ch i 4t
e A 600~800 mg/L I X N &2 ZF 434k 52 Wi AN K
RAEZEDR N 85. 4% ~87. 1% ;24 Ch Jit 5 ¥ J&
900 mg/L B AN E 243 Ak 2R W] G BEAIR . 2 W o
W Cb XA 28 10 1A — 5 i 0 i 16 .
I A S SR T 800 mg/ L Ch A Ay &% Ak I 1) 55 A Bk
PR

F1 AARIBIRE CObITHM S HFRNEM
Table 1 Effect of different Cbh-concentrations on the rate of the Qinyan 98 shoot
Ch Jii it vk &/ 3 . Ch Ji £k Bz / o
(mg 1) i s AR e ke e BER
Cb mass No. of shoot ! Cb mass No. of explant  No. of shoot [0
. No. of explant Rate of shoot . Rate of shoot
concentration concentration
0 158 158 100 600 155 135 87.1
300 160 160 100 700 169 145 85.8
400 160 160 100 800 158 135 85.4
500 145 135 93.1 900 160 95 59.4
2.3 RHENSEEMHFEEFLEZGHENMRL AR G O W N e R N /1 7 s o )
2.3.1 SMEARTRIZFur A LA R F B 13. 7% , W A T R 200 TR 5% i AN 1A 31X A] BE 2

F 2L, HIEEFE 0,1,2,3 d B AME K (4 501 2 4
RN 34% ~37. 6% ., = F A8/, F W AN 1R ok &2
IR D SRR 1.2,3 d WEALRCR TC B

IRl A % 5 s [B) 3 K, 0405 358 60 A8 A A R 4] 1
BN T AHT 18 B B 2 & T-DNA #5655 Fr 2.
2.3.2 RATFH B R BAZE A3 0 0 ) AT 1L 3
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RegHem R 3R BB BT BL<<50 I, prk
ZEAT AR IBAR 5 TR RS B 100~ 150 A% B B fb 0 SR A
bGP AR B OB 100 A% I T 1R 2F 2 A R Bk
32. 100 Fi e 150 f5 I 5 e I8 2 33. 306 1 WA ¢
B /INIE (30~100 47%) o il 35 ¥ 30 1N 8] 7R 3 <L T

PEZF 73 A A WA 5 10 A B8 A7 KB R I (150 A 200
A7) o Bt A 152 960 IR [8] B 3 4L R 25 e A R g O, )
DL 365 ) T TR0 AT SRR 1 N [ 2 e A M Y
KAk LRG3 BTk . R R R AL I TR B 150
¥ 320 1 min B AL RSCR AR

x2 SMEEBUEFHEIXN SRR 98 HALBRAIFM

Table 2

Effect of pre-culture time on transformation of Qinyan 98

o N e 7t M A 45 % oM AR/ ) e ¥ L e ,
USRI /A SV R A N o B3 5 L%/
. No. of explant producing Rate of explant producing
Time No. of explant . . No. of shoot Rate of shoot
Kan-resistant callus Kan-resistant callus
0 512 226 44,1 193 37.6
1 500 214 42. 8 175 35.0
2 500 215 43.0 187 37.4
3 489 198 40. 4 166 34.0
4 499 132 26.4 68 13.7

£3 AMEERHREHRMEEERRPHRER B EE 8 HUARNZ M

Table 3 Effect of delusioned times of bacterial and dipping time on transformation of Qinyan 98

12 Y@ RS [A] /min

Ptk ZE k% / % Rate of shoot

Dipping time 30X 50 X 100 X 150 X 200X
0.5 3.8 12. 4 30.9 21.4 6.7
1 3.8 10. 5 32.1 33.3 11.9
3 0 8.7 17.5 30.2 13.0
5 0 0 19.0 30. 4 18. 4
2.3.3 RAFE Fo o ML AR 23 SR B 1) St AL 2R 6 2.3.4 HBEHFX AKX RGH R BRE TN

Hro  RXI LR (R 4O RV LB FRE B (24 h)
B B8R AT LA 0 i A A TR AR K EORRE PP AR R
St 1 7 A 200 B O 2E A R AR, S 26. 6005
ERT IR 48 h i PR 2 bR R L iR ) 38,4065 0
Big% 72 h B AMRE AR B BLME ZF i R LT B &
11.7% s 368538 96 h i, JEHU Mk 28 404k . B JL 8%
Fr o F] a4 o 23 (0 R AT BT a4 38 A AS A8 T BR A
SERE T H S B0 2E 41k R 20 RS B UG, A A
5 R FF AL G SRR L, 48 h S,

ZEdH 98 B AL BUR M sE I WL 2 5.
R4 RKABMIIMEELIEFHENEE 08 HUM RO
Table 4 Effect of Co-culture time on

transformation of Qinyan 98

R FEET ] /h LA RO 232 7 bR s
Coculture R RN SN I
. No. of shoot
time No. of explant Rate of shoot
24 312 83 26.6
48 308 118 38.4
72 345 40 11.7
96 296 0 0

£S5 BREAAMNEME S BUMRHMZ M

Table 5 Effect of bacteria removing way on transformation of Qinyan 98
O SR ALBUPE 2 A IR Y- 2 /0
b7 51 35 e S B e % No.of explant DA AR/

Way of removing No. of explant

No. of polluted explant

Rate of Kan-resistant

Rate of pollution producing

bacterial . shoot
Kan-resistant
©) 60 60 100.0 0 0.0
@) 60 59 98.3 0 0.0
® 61 20 32.7 2 4.8
@ 58 10 17.2 13 27.0
® 57 4 7.0 4 7.5
© 62 6 9.6 18 32.1

5 L, b BOMOHF 800 mg/L Cb JLHl
BRIV T SN A TL - 4235 75 e JE 0T 25 40 4k 5 b 3
QAo T5 Yt A A FEO MO LER 1~2 d, 75
YR B I REAR, (H MR IR 10 254 10 7™ 5 Btk 2F 40 1k
FAUN 4. 8% s FEAL B @ A @ iy NaClO 47 B iR 1

MG AER AL O f NaClO & 3 K, 35 i i i)
TR MR G TR B ZF A R B A
7.5% s Kb B © 1 75 Yo A X AR Pk 2 o3 fb R hx
53832, 1003 1] B S i T 8 B 92 0B AE AR
NaClO. JEHE Cb &% T A & 1 D8k & A FI S
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)2 RG)Z R BIBRE B . B 005 A7 8%
(B B 7 202 TR K vk 5 TR B2 8 2% Na-
CIO #1321 15 min, F JTCH K #Pk 4~5 K, & 800
mg/L Cb+ B 43% 0.1 W H@Em PR 12 h,
3 i

T MR B L DR B 9 oy Klan [T 4 V¢ 32 1) 6 52 %
PRI MR AR AR W 2, 5EM Kan BTk
JE RS B2 ) A 20 i DE 8 AR SCRE A A I R
AR A K I 2 R SR T BT LA R AR
T JEHA T 4% M B R Y Kan 372k I B0 Mk B,
— MR R s R R G R B NS R R
Kan(100 mg/L¥™ 5§ 150 mg/L"*) [y % 35 3 b
BE . WA R K S 5 3R S i R AE JE Kan 85 557 5
FiESAEFE RN E TS Kan B RE A
FRUS AR ST 45 SR W L AR R R A X Kan 7R
O, WG 9% 5 d B i 7E Kan Jit & ik B = 50
mg/ LI TR R EARBE = A ditE2E . T LLE M
Bt Ak, Kan Btk B L 50 mg/L AH.

AT TR 353 1 5 Al o TR VR R AR A8 AL A T %
FrRESF R R AR R A A IR B T S 3 A5 AR 1Y
N — R, AR L. 20 98 BB A 1 &4
2 JURRE 150 %5 B A AT 1 8 M (ODgop = 0. 5) 3= 3l
NG W 352 (0 A AR 1 min, BE P2 A AH X8 0
ok SR E 2 R . AN AR S AT TR 2R
I B[R] 23 52 w50 M 2 00 A0 Ak R, L g SR e A
Koo S5 R ARFF TR 19 2o B2 A= K, (1 75 48 400 440 it 1R] 52 3]
BEH AL T 5 25 35 o (8] 3 0 AN R DL A 80
T-DNA ¥, A5 45 R R W], J 55 Ak i S 1
SRR AR SRR LL 48 h R H,

LA IR AT RS B AR B BR A 7 =X
i 22 B i A 284 ) AR 1 A A TRl B SO T M 2
A0 B S 1) S5 /1N 3K 2 R AT TR A S s AR e 2w
R E, AR R D T D RSCR R BR R T
3o R 7E 05 5 25 ORI K SN A TS 1R K op e JE
R 8L 2% NaClO Hi2 i 15 min, 7 H G B 7K i
BE 4~5 WL ARJE B 800 mg/L Ch+ J&i £ 43 %10. 1%
g PR 2y 12 h, iz BR 1 77 208 NaClO . Cb fil
HEEmL SRk, £ H@EENBEEMNT M Na-
ClO, Ju HJ& Cb B A 5 /D% B A B SME R 1)
T2 BRI LIk BB bR B .
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