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A B FARFESAE SERBRS P HRFMBEILT G EE S TN H Y2584 pBLGC B &
H 35 B a3 5 R H165, 04188 T4+ 3 B & (Kanamycin, Kan) I B EH . RITX FE B MM Kan WAL W AT
TMHESFEP LM, &R EH, % KIS(Kan 15me/L) B F & LR B FH 30% % PCR HH A&, i &£ K25
(Kan 10mg/L) R E FHBHH S3%MMER, MRS PCRAKMEEEEGHT T ARXGH . EREEA
HREBOAZES, ZWSRENEERC BT MB LA b 535 Bk 00 1% 4 8 F 8RB B 8 ( Sclero-
tinia sclerotiorium ) RE R, B EEEH L RS R RBIRKE

X LTEMERE, B ERMEBER, HERME, SINER, RFETR

RESHEE Q78 XWIRIRE A

MERAREFENWMEAEY, HTEARRE
FRHERN-EFS AW BR, EF% BHEEANT
BHEAMERULMERCEROE Y, AMTEX
aEnTFEMEEIBHNFREUR MR &, -
FRAEH! D, AERLKERBRE TR
WFHFERE, EEERENRN T ENS R,
AHR“DNE WESHH TRETHRE(—HT+F
EHMWERRERFENARY RO STRER
BERBRRARKE., BEMNEI LTI RAEIR
HEFEREENE, BEAHERTIERERUL
CEVHMEREHLER ERFANKERER
AT R MR ERAA MBI E L Gri-
son ¥AFMAABRBMBRSENILT RssEE%ELMN
¥ ERM - HEEEREOREBES, B
FLT g 0 A B g R IR o B f L ) AT 4R 5
HAmEMHRUCEgEPRERD S, £TF
X RATH LT RS R0 H R MR B RN
MR ERESAME, AP HEbiRE®.. B
EEBMAN Kan FEWMEHBE, FATTHES
FHEYFRMEAFEE TE, UANSREENR
BB I SRR T T BB

W H B 1 :1999-02-01, £ [ B #1:1999-11-01,
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1 MEET %
1.1 HEHRHE

BUAHHAIPHERENEFEDHRIREE
55 b 1 B 07 16 F R0 R B 7 ODUIR T B A 3K
Fh H165,
1.2 EMEREA

R A & 5 BB pBLGC( R 8-1,3- W R 8§
S5LTHREBREH)YTFERYRKEEYRBARNL
FEREHREFIBTEAEETRERRHE, K
% 4% #F B ( Agrobacterium tumefaciens ) LBA4404 H
AT
1.3 M5EA

EHBHME DNA GBS MY A
Boehringer Mannhein, BRL ., Bio-Lab & Promega %
AH;;Taq DNA BB A A Y H 306 4 8 WM,
Dig DNA Labelling Kit 8 8 Boehringer Mannhein 2
7, F I | E (Kanamycin} . ¥ & B £ (Carbeni-
cillin) .6-BA.NAA 5 Sigma 2 & & &, I 88 ¥ (Ri-
farnpicin) 8 A Boehringer Mannhein 2 8], HE 4%
RASIMEEANE R FRLAE,
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1.4 PCR3|%

EMB 1 3HEREEERNSI PR S RWIY:
5"-GC-GGATCCGACCATGG-CTGC-TATCACAC-
TCC3'; 3 % 51 #: 5-CG-GTCGACTCACA TCT-
CACT-TACGAGA-3' . BMJILTHEMEANS B
H:5 W (K 358 B F)E B 5-CTGACG
TAAGGGATGACGC-3"5 3" %i 3| #: 5'-GGGATGA-
CA GTG TCA CTGAG-3,

1.5 RFENBHHERERL

HHEA-SIHBEELAN N FHAL TR
A EAHMERARFEN FER, S 8mg/L
Kan IS S BPIEFH 24 B, Y5 KTk
HAREHEKE len AN . EHUTFTEALTS
15mg/L Kan kg HEFT. —1MAKH - Bug
HHEHHA25Smg/L Kan RITBREHREF , TS —&
SREFEALEBERED, F 25mg/L Kan B FH &
FifE - TAMBRENEAEBERES, 4H
ARESHBELA S,

1.6 WEBEHE PCRENM

1.6.1 HYEDNARBK: RH CTAB B # B
#o RIKSRIUR(7]FE#T.

1.6.2 MEFAEH A PCR 47 BELLE & 418
DNA 100~ 500ng, 5+ BB ® 3-1,3- B B E & D-
NA BJLT [ 8 cDNA 8519, 3R A B B P BE iy
P, REEBEE 200, HEEEFHR(1)94T 3min
(2Y94C 1min; 55T 1min;72C 1min;30 MG,

1.7 HEAMFEHREZLZTSH

A PCR R RE 2y FE 5 8) HE Bk 2 17 S 22 R 2 o
H 8 DNA 100~500ng SEREE L, % #% DNA
H— R RFTEAKEE(2540m) ZF 2min, RF &
Boehringer Mannhein %: &) K Dig DNA Labeling and
Detection Kit S 8t #) i T bRid R &,
1.8 REAMENRKRESEE

BERARKRE BB EEAKLEREREE
¥ Hf 25 ~28C BE3E 9% 3~ 5d B9 M 3% 8 B 8 ( Sce-
rotinia sclerotiorium ) B B8 22 4K B & o K5 3% BT R
0.5cmX0.5em M B, RSB BEHFH LB —EH
WEHYH _RE=—EoH b #Ezmel %
HETENFGL, HERFEBHERE,Sd RERK
.

2 ZREH

NrE R ERK pBLGC BIEN
BAIFAEY BB RS R & pB48.212 M &
BACR T R R M E ., pB48.212 & A i
BT CaMV3SSHEEF R TMV H“Q"BFME T
oL, A SAEEEANTFH Y FOERER
R slEl,

T HL 4 %k Ak pBLGC &/ “35S J3 3 F-
O—31,3- W EWMmEA—NOS % )k 7" #1355 3
BF-O— LT RHEBER-—NOSK LT "NEKIE
R HAEPHIAERAG K NY R 11kb ER. RiITE
BREFRFERAEEEEY PR ZE, AR
ErRYE A L, pBLGC B985 ¥t 1 FrR,

2.1

glu 0s3;

Bm/RI RI/SI

UTT Rl RB
Bm  Si

pBLGC

B1 W EREEE pBLGC MW E

Fig.1 The structure of plant bivalent expression vector pRLGC
chi:chitinase cDNA; glu:f-1,3-glucanase cDNA; Bm: BamHI; Hy: HindIll; RI: EcoRI; Si: Sell

22 KABRNASHINME pBLGC M RHKLR
i Kan BEEHNRES
HEHRFENT SN HEREMENSERLE
ROg#ukk BEHEEIELAFEHEM Kb
FREEXMHAEWBE KR, ¥ % Kan BE N
10mg/L i, L MERBE . EEHREF,
BAIH Kan IREERE R 7~ 8mg/L, A 4000 £ -5 H
EPEBT AR 200 B2, M RELAE Kan 15mg/

L % 25mg/L FHFBHSHE 1A 23 #%,
2.3 pBLGC ¥%{L M3 Kan M4 HA PCR N
% 10 # pBLGC i Kan BA W #H T 5-1,3-%
EHBRILTHEERMN PCREN, N84
RME2 in. B2 Y RBEEERE2DHLT
RMER, AMWE LS UED,EH 1.1kb i B
HABBETHBENPCR A%, IWERAXH A
EECEABWRERAS,
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16 ¥

i 2a pBLGC ¥ B M p-1,3- W HM
MEHM PCREMNMBEE
Fig.2a Electrophoresis of PCR products of transgenic
plant with B-1,3-glucanase cDNA primers
1. 1kb DNA ladder; 2. Positive control

3. Non-transgenic plant; 4~ 7. Transgenic plants

2.4 BERABKNRRITDW

4 % PCR XBRIEM KA Ap1,3-HE
BRELTHEMEBRNEHETA LW (A
3a,b)e MELALUEL I BEFRMEANARK
BB RRBNARERENES . X -SRATHE
THEEGNERAVE RS THAEEA,
2.5 HEAMENRBEZAFREE

% PCR 8 2% F#: 19 4 Bk %% 2 B R Bk B G i
FTH Kan KR, HPH 3K Kan BAERMN,H

1 2 2 4 5
® + @ o o
3. BEEMEN I HENMNEENA RS

Fig-3a
plant with g-1,3-glucanase gene probe

Dot blot analysis of rape transgenic

1. Positive control; 2~ 5. Transgenic plants

e L. ﬁ a

B4 SEEEMFEERBEBERBE Scerotinia sclerotiorium 7d & B K KL

2b pBLGCHEEME/LT AWK
EHEM PCR AN EEE
Fig.2b Electrophoresis of PCR products of transgenic
plant with chitinase cDNA primers
1—4. Transgenic plants; 5.Non-transgenic plant;
6. Pasitive control; 7. 1kb DNA Ladder

| BE R REN ;S kI ERBAKRLETE™
BEERERMN., LRk 4 B ERBEN S thiER
EHEKBE#ERR,Sd EREERENT FER
EAGEERMAKPA 1 R(EREYN Kan AR
TR ERFALERARBHAR(BR RS
), HE 3 BkR W R R M B 5 R R
BhemEBibRRnEBEREFER(BIEAM
FEWEH M TABRE) (H4). LLERXR
gk AW, Ak I S R WO I L R

| — W—. T W
® ¢ ® o o

3b HEHBXALTAREES S RLESH
Fig-3b Dot blot analysis of rape transgenic
plant with chitinase gene probe

1. Positive control; 2— 3. Transgenic plants

Fig.4 The reaction of transgenic plant after 7 day inculated with Sclerotinia sclerotiorium
a. Transgenic plant; b. Non-transgenic plant
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FEEGHKASHE. T SRR ITESTLULE
BURS H 8K 1 17 Southern 2% 38 & Western B 3f 41 ¥,
FREE MR ENEKEITREEST, BEH
MEEREMSHIREEENER, YR A&
7 H R
3 i #®
BAARTHEBHREDL R, AERERAE
BEEDDLEERIBAU, ATHTERESNS
W ERARRAMMMOE LT ENMRERES
HAHLEHEMNBS., EFEEMELDEARAERXFE
WAL, EMSEIRI - ERAESED, HHNM
EHFAHYT HHEYHHARNRTRTFONT &
RiEMgER, HYPHARZANHARAT ENHEA
HWEORBLTEBAR13-HEES. XY
BhE KEHRAENREMNEIERDS AR AEZH
ERXERBERRBEMAEC, BAMXBAHEEHER
MHEHARF &4 FALERDRSE MAAY A&
BAZHENLTE AKEMAREREMBED RSN
EEH. HMTEHAEEEHDPENRERT
BPErRH RN AR, BROMHESTILTE
MEEERLEHERMEENETHEY M ES
B CHBEMBERTTEL YIRETEEN
FRHREEE LIS XAE). HATH 5 B w34
A—REENEFEY HEBRAGENRKEW
HERBEN, MBAEIE AT AR RT

FENHE. EXRFRS  RITBHETNEHE A
AHER MBS FREAEERIHEEER RN L
BB GPE. BT A oo A B X £ R 1 BT O BT 5T
MAIEY, XFEHRERARYPHRAERRTH
ARAEMRE ZIEEALRLKRE, BB RE
AHNLTEESRI-EREMERNERE®E /O
WEKHEN.
FHRPRNMAKTENTFEAMEHTT
L AR EZR R AN AR REUZHAR
BRI ARES, REREREREWMmESLR
MBITEHRRL, ERMNKWITRPHFAFCEHE
i NPT UL, R B W& EH 2 H AT & 58 0 &85
WA HERmER R ERIMHR
P E MM R, 8 De Block £ A8, %4 NPT
ITfEMERAPM AT RO, BRFHEARY
BS . BFEHMAENREIKERE, XHHRER
B DRAEERFMPHRRAE B, ST
B, LR ETE 355, nos,rthes £ B 5 F# 4 2
TLERMEMAERE, BERMERAREETH
HhFERE2Z-0W w R AR E, BEEE
HMEHLLAMEHEEGHE XCHAIERHEAME
BEHRAEEREBS], HamRs=BnKg
K NEHBREHAEARANTRAE B HEKT
BE ALTBRFRNRAHAMRESEMESFH, HE
RREMRK, BRI RN RNZFHER®
Ty, ERBE M A R,
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Studies on Transgenic Qilseed Rape ( Brassica napus) Plants Transformed
with p-1,3-Glucanase and Chitinase Genes and its
Resistance to Sclerotinia sclerotiorium

LAN Hai-Yan'® WANG Chang Hai® ZHANG LiHua! LIU Gui Zhen'

WAN Lan-Lan' CHEN Zheng Hua' TIAN Ying-Chuan’
'{ Institute of Genetics , The Chinese Academy of Sciences, Beijing  106101)
I Institute of Microbiology , The Chinese Academy of Sciences , Beijing  100080)
3 ( Institute of Industrial Crops , Xinjiang Academy of Agricultural Sciences , Urumgi  830000)

Abstract By Agrobacterium-mediated method, the cotyledonary petiole of good quality rape variety H165 was trans-
formed with plant expression vector pBLGC which constitutively express B-1, 3-glucanase and chitinase genes. We ob-
tained some Kanamycin{Kan)-resistant regenerational green shoots, with these shoots, PCR identification was conducted.
Results showed that 30% green shoots which grew in medium of Kan 15mg/L and 53% green shoots in Kan 25mg/L
had positive reaction. We also made dot blot analysis with those green shoots, some of them gave positive signal , indicating
that the foreign genes had integrated into rape genome. Fungal challenge of these transgenic plants showed that some

plants were much more resistant to Sclerotinia sclerotiorium than non-transgenic control plants.

Key words f-1,3-glucanase gene, chitinase gene, transgenic plant of oilseed rape, resistance of Sclerotinia sclerotiorium ,

A . tumefacien- mediated transformation.
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