A O IR 2 R
TRAF TP 2 B Ak R R AR O A 7T

Mgy EER BHI AR FE° IZR' BIE4
' b BLEBRRAEHT ST LA 1001015
2 ErE AR R 2 EMPIR T B8 AT 83000053 FEBLEEE MBI dbE 100080;
RS R VAR BT 830000:° BT REKRERE AT 832003

RE OB R K B-1. 3R SRR KL TR 3 K L A ) A 3R R pBLGC 3 A
TR . A — AR IE 4 v ) Al AR 3 R A7 10 38 25 08 T 028, R A7 TG 09 B BB N B B 1T T R IR &
(Kan 1 YOHivEMIE . 45K, BRI 29 vkahiab, A 9 kR L H B A Kan Juik, X5 9 BE$T
Kan H#RHEFT T PCR A, 25250 WoR, Hoh 7 4RI M BHYE. W iy T1 R BEHREL T
IR A eSS, 7 Bk PCR PHYEAE AR R IO BP0, I C IE 5 FF 4548, Hofth T1 Ak Bt
HEA PR A B0 IR SE AR E T, X W5 UE A A 2 (K] 3 & B AR 16 6 D8 21 v, L8 4 35k IR A bk ke
ZIR R — R Pk

KA WOCROR, B-1, 3 R LA, LT R AR, AR AR 4D AR, B

FAE TR E £ 2T Y, £ E REDr b RA EEMAL. MEWRHE +o™ i, THER.
W2 B P, ™ B A AR B R0 B R g it E R AE ™ A R ETA i -5 R B it
FHES & A7 AR e 3, FRIEETUR 28 B R T C U B2 0. (Eih T ok B2l
BT BRI RS . [, i T A 2R A [, BRI A, (AR AR
— R ST 0 I FEFR B AL 2 R A D P TR AR AKS SN B 2
R NARAE A PUEE R AL TFmRie. B-1, 3-SR 5L T BUY K S BT H AIMRE Y T 20040,
EATRIHE B-1, 3-FSRMERGEAN LT ol /K e, R 1 T AT 3] [ g3 N AR o 4 R B HE A,
APTEREYE. (RS ANRAE R A B A Z A SR 2 AR DLARGE .

F 2 A ZE SRR RO CHOR Z RITE R SN IE R NN KR il SR SFAE I
Dt ARAREE SRR AR T L AT SR OO ZE IR S B-1. 3SR S L T
A XA AR B AR pBLGC ) S NAR AL 2R AR AT HE A U o

I PRI
1.1 ##
HIPISZ (PR ARG PR B 9 S5 RIRIHE 2 5.

Wk H A 2 1998-10-265 W EE Bicki H 31 * 1998-12-18
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& B-1, 3R RN S LT o A B U AR IR Bk pBLGC |y H Bl Bt 5t AL I 5T
Fir 55 b RS B A 4 i S [l A g (B 1),

DO HEH = -
n

LB d UTT g, 0 UTT RI RB
: Bm/RI RI/S1 Bm Sl

pBLGC

1 OB i R 8k pBLGC Y 4544 &

Fig.1 Structure of plant bivalent expression vector pPBLGC

R m (Verticillium albo-atrum ) W H W E BB A=Wt 58 o .
1.2 PCR3|#¥

Fr il 31, 3-%61 ARl cDNA 514

5'3B14). 5> GC GGATCC GACCATGG CTGCTATCACACTCC<3'

3565 4. 5> CG GTCGAC CTCACATCTCACTTACGAGA<3'

LT i cDNA 5[4

53 (CaM V35S 331 7)514: 5= CTGACGTAAGGGATGACGC<3'

3565 4. 5> GGGATGACAGTGTCACTGAG= 3’

2 B84y T o eS0T AT ORI A K R 45
1.3 BHStES R R T

THARIER R T 40 ~50 KATARPE, 75 LIPRERIETHEE 3 ~5 min, 285 £ T0 W 5514 FEL
AR, FEBRIR IR 2 ~3 h. EBRECH 2% Weber 251 773618, HA4r & 10 mM
Tris, pH7.2, 0. 7M (LIZLKEEE. AR5 P miB W, IINGETERAY MS REFRWETE—IK, BT Rose /)
2, BN 100 AL 5Tk DNA G N 100 Hg/mL). B F/NE.
1.4 FHEREES R

HE 5 BT RO OR AN e v E B B st AR B 75 BT A DR i A= P AL R ] . SOGTOoR R
BEAEE 8 Nd-YAG VU585 K b o W R i 5 240 . g KA 1,06 #m. 0. 53 #m. 0. 35 “m.
0.26 #m. PN 0. 35 #m, JKFE R 15 ns BPEOE IR G, S BERE KT 2 ml. HBEEAEN
0.5~1.0 #m. OGRS HARBRES SR 2) .
1.5 HESEMAENLE

WO RS SR N AR R JE . MS FEA R IR 5k +6—BA1. 0 mg/L+NAAO.5 mg/L+
VB;1.0 mg/L+KT1.0 mg/L+iEMER 2 g/ L+ ERE 30 ¢/L+ 3§ 6.5 g/L, pH5. 8. 1E 25 ~
26 CREFRFR ISR 2 ~3 K RIEHNOCIBREFRE GRIE 25 ~28 G Y63 2000Lx, £EK ) 1A
7] 10 ~12 h), R AR B BIE R B/NET G, B NIRRT IR IS SRR MS FEARR B+ AR
#y 1.0 mg/L+iEVER 2.0 g/ L+ M 30 g/ L+E0l5 6.5 g/L. pH {8 5. 8. 4/NiKE 4 ~5 em
i, AR R AR LM B 2 AT
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1.6 FHAFABONBEE
1.6.1 #FEHEaIEHK

FEW R L F 45773k (PDA 5755 1000 mL -+ 5 4REUR; #5450F 20 g; Bl 20 @) 4N
RAERE, 25 ~28 C 9% 8 ~10 KJg, MR 1/5 ~ 174 A TCTE K, 3 RS P 18 22 4k
P fe . HAE A TR .

1.6.2 ARG HRED E

W B E S AT B AR SRS L ASRE A, AR R R, IR A S, S IR
WHIRMEZ 1 min, AFE R TE 25 ~28 CRUSIF FRE SR, R, METEE 2 10 KW
0 HK.

1.6.3 it Kan &

1 26 BER) Kan IS HRIRIRTERE LJE M b, 4 ~5 RIEMEIC R B, R T
AR RPT Kan FEAE, 1022 25 50K 35 14 DU A AT Kan AR K.

1.7 #RIEH Kan HUAEHROL H5FEN
1.7.1 A%7% DNA 695 Z 4RI

Z IR 0 7 R R A ek, UK etk G IR 4 BAR AR an T

K5 BT 1% DNA ¥ W 75 )\ DNA $2 506 2748 BN 3 ARSI ik ), R 20
P2, 505 B DNA JTIEE T 50 AL ddH,0, & —20 ‘C& .

1.7.2 3t Kan #4L#k49 PCR #0)

Ul 2% 4 5L DNA100 ~500 ng, 73 70%F B-1, 31 5 M g Lo U T o it 5k PR A T Asr il ) s o
PR3 T PCR 9718, B B &4 h. (1) 94 ‘CHiZsdE 3 min; (2) 94 CAE4: 1 min, 55 CEYE 1
min, 72 “CZE{f 1 min, FEFF 30 5 (3) 72 “CHEAH 10 min. WV AR 20 ML, WV 255, BL 10
ML PCR =4, 31 TBE IR BE RS FL UK

2 SEERER ST

2.1 T1 RIRTEFEAAERREII Kan U R R THE
FFA WO AR T RTE RS B AL it PR IR AR 9 5 Rl
PU 2 FHATXU AR RR AR el . R 1L
PRAFR A Fh 7, 76 B ST EAT BEAR 32 00 G20 1) . il
AETRIG MR AE 25 ~ 28 CHY PR TR R, TEREIRIE |
MBI 20 10 RIG T AR AW . T8Ot bR 2R B i W ‘
A E IR (K 2). BRI RR BRI RE 2 MM m S ® Veritcillium dahliae J&
T B8 2 [ 4R 2 07 0k, DA B2 R Fp X axX S AR ARt T1 AR A KA
17 Kan BOVEMI 2. 25500, ZE R0 4k A0 20 REAN T (@) (o) WEIEIRBURINLE: (b) Ht IR B i
th, A 9 KREB H IH B AY Kan PUtk, Hp 7 ¥k IE 5 7 Fig.2 Growing state of T1 generation cotton
625, A R U T 77 E 1, 55 E i A 770 th 35 1 seedlings after ﬁmgal. challenge of V. Dahliae
.% 7[__ ; (I’é‘] 3). ﬁ!@,}kﬁ%t EFIB{%’EJ%IEF' 7 (a ) (¢) fungal resistant plantlets of cotton;
PROTIR AR TP GR 1),

(b ) susceptible plantlet
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Table 1 Results of anti-fungal assay of T1 generation cotton plants

Variet No. of seedlings No. of transplant No. of survival of
y treating with V. dahliae seedlings anti-fungal plants
Yu Mian No.9 CK 24 5 0
Yu Mian No.9 transformed plants 50 11 3
Nan Kang No.2 CK 18 2 0
Nan Kang No.2 transformed plants 47 18 -
e |
-~ a8
kb
N
153
190
137
0.9%
th)
B3 T1 ARFL AL R AR AE i [ Hh LB T B 45 52 Bl 4 T1 AR EER HRAY B-1, 3-SR A 2L (A
(a) FEFEF MR (b) JE5EHEH HIbR G 1D PCR # il  H Pk 25 2R
Fig.3 T1 generation plant flowering and bearing fruits 1 ~ 7. §T Kan-F& 3 [K 4 bk 8. PHAEAT IR
normally in disease-inducing-plot 9:ADNA fJ HindI11/ EcoRI {1 Ji Bt
(a) transformant; (h) CK Fig.4 PCR result of B-1. 3-glucanase gene

of T1 generation transgenic cotton
1, 7. Kan-resistant plants; 8. positive control:
9. ADNA digestion with HindII1/EcoRI

2.2 T1H Kan #8859 PCR #
¥ T1 A% 9 BRHT Kan FEARH B-1, 3735 SR EESE N -1 T PCR A0 4554 7 BRI BN H BHYE
N (& 4), A0 8 220 B R B TomvE. WU B ANEIE R O A B AE L R 4 .

3 3w
3.1 BESEASENRBER

AR5 R, AL G AR ERERY G 40 ~ 50 KAL) R 32 1k, SR FIMOL ok
TR S NSNEIER R ATATRY . FoATY 2 AR AL IR VE SR Uk, RO BOR 2 SN SN
LR AR AR TR AL M
3.2 SESEMETRREINERES A BILHITE

Weber %5 I 3¢ FRICAMNE DNA, TIEHHSOE MR AL KM DNA 5 A 400 P9, % Ak
5 SN ARSI R, T B R — AR AR . T AR S0 IE I SR ' B R 5
BB ANE DNA SAMRELIIE. MM T RAT A SIET S, %7 ik B 0 5 1RO
K. RATHA Sk B T A R R X, [ AT B I X AR R A S I B B k. TSR
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PV IR 5 5 UE 5 1 ki s

W AGZR — R A PR R, I B R AR AR B IR s AR AR A P
AUk T E BT ZERIE B ARG, F2EMERNZ I HE T HRATT.
PR TREBOARTENRAE AR H AT C SO R B TR AL AR AR PRI X, A 3 7 T ) 3
G . FA T IO CMOR 2RI R 0 EL R Y F SR Al S L T i (R e AU R AE IR, 223
I 1% S PCR AN S22 3RAG T YTEEZHR A AR, HHA5.38) —HEyumta AR fh 7. A [ e s
OUNER PURBCRAE IR A, X TCEERE X RIS B R 2N BOR A HEBNTE A .
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Abstract By the method of laser microbeam puncture, the maturing embryoes of cot-
ton were transformed with plant bivalent expression vector pPBLGC including 3-1, 3-glu-
canase and chitinase genes. Fungal challenge of T1 generation with Verticillium
albo-atrum were carried out by dipping their roots into hyphal and spores solution. The
survived T1 seedings were subjected to Kan-resistant assay, and the results showed that
9 out of 29 T1 plants showed obvious Kanamycin resistance (Kan 1%). Upon PCR
analysis, 7 out of 9 Kan-resistant plants produced a PCR fragment with expected size,
indicating that they are probably transgenic. After T1 plants in disease-inducing plot
were subjected to the period, in which the Veritcillium wilt serious took place, 7 PCR
positive plants showed obvious resistance to this fungus, at last, flowered and bore cot-
ton bolls normally. while the other T1 plants and the non-transformants all died of in-
fection. This result primarily suggested that the foreign genes had integreted in cotton
genome, and the transgenic plants showed high resistance to Verticillium wilt.

Key words laser microbeam, [3-1, 3-glucanase gene, chitinase gene, maturing embry-
ocs of cotton, Verticillium wilt



