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FFRBHEN A REEAR R LG ERNHR"

F¥E RAE MEL' KA piE?
YRR ERBEER RN 430079)
AREAER CBEN SRS LN 200032)

W F TH1-2mm FHAMNFRARETHSRITHRES, BHRERN 10~ 20mg/L
FHRBEN MSHRERELBERACRGASRAE T, FRBERIAGTARE S 30~
50mg/L FABRAEFERE EHATH, BB 20me/L FHBBEUEREHE L
BER. URZSHERRREE Q8 E V4, #47 Southern blot 4 F 2432, BRI #
HFR. PCRAOWHLIEMIEEERESIMELHABELBRER. SEEMEMITNY
KA FRERAEATRATRARN, FRBAGASNEERUESREER,

x@iA FERME, RARKEAEE, BERL, R

S Q943.2 XRIFIAE A XSS 1000-3061(1999)04 0482-88

MHERBEEEZOMMEY, RE 0 EENLF R, MERT TR =S RI
B, BRI ZRA S ERNEE, SRATRR, i 20 BH%E, ATIHEHA
RESFRAEFRAMED TR EDRE, FREFFRANRKEYR, URS LY
MIEEIGRMARBENGEE. HE, ATHEMARERE, AMAG TRERS,
BV AEE -ERE. FHANEE LRERE S ZETEAMSEEAZEE (B
IPC gene) SAREY, KB R A ERHY, HAKBRRY, HEHEY R BERS
BUTY FRIFRB MR, ESAGEATFRBES. HE ZRHENRT S
ACEN, RFEEHRAAAREANE, RITURE AR R IV W% &R0 kit
B ARAT WRAREAHZA . FXRERFZEHERRABEARESANE
B o, AT RN EITE b, I RGURI A I B R R T3S AR R4
v RIE o nY -y R I

1 AR %

1.1 #BYHEHE

(LA R T R M K ( Brassica juncea ) B F A BT, b pE KRB T80, &
BE B MR, H 95% Z BB 30 s,0.02% HgCl, AWM = K 8 20min, B KM
BRKE, EMSEREEHEAERKRRE. W4~—6d BNEE G F, AERRHE.,
1.2 RERTRIRRBENMMEEL

RS ( Agrobacterium tumefaciens YASE1(pBYT367) X R £ %, lE

* HEBAHEES(No. 39670398 ) M L X ERBSHSWHITE,
W3R H B :1998-03-30, # [ 0 #];1999-05-25.
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BREEFCENEABMEAZAER(2FHMTELZERR Cry IAQOWHHE
RS BEER(np 1D,

PR, BRE ABIERE(pH 7.0)F, RFIEFH (28T, 200r/min) 1 ~2d /5,
BUOWENE. RABERSFET MSERE(pHS. 6, MBI EFMMBEERG
100pg/ LY, TEA R &K T LT 4~ 8h, BRI LA vir EE,

KA TR TIFRARTE S 3~ 5min, BB P S 4.5mg/L 6-BA #Y MS #3%
HEHIER 2345, BEBSPIMM 10mg/L £HBE, SO0mg/L X EBEM 5~
15mg/L AgNO; BRI L, LBz 2 A, KRG, ¥ FHMEEHBET S 20me/L
FIERY MSIFFHE LA F, WEBILE, SHENRENHESEES 30~
SOmg/l. FIRBERMIEFHFE LSRR, BkERbE. BRAEBA S 20me/L B
EMO0.5mg/L [BAW MSEEHE, BR4ERE BRTLBV4ERKEE, FHESEE,

1.3 Southern blot 4+#f

£ 88 Mettler M IET HEREM I 5 DNA, FISB A Y18 Eco RI #HAL, 5SS
BERakE BERIAREER ., B CyIAOEN 1.3kb Pal i BRS&E, ARSI
il P2.dCTP(Amersham % & 7 5 ) ¥Ri0 R4, DNA 4 T 2430 45 42°C fHIB &4 F #4708,
BRZTEHWBERE -70CEH T, REEEE.

1.4 PCREF# Cry IA () EEHRE

RS AL B AR AT X A BRI, fh3R 5 DNA, BIEHER. # Cry IA(OEHEHMRER
R, i&iHa Als 1Y, FiHHE PCR 8K B 4 968 bp, PCR RN S E XK FH Fik#
714, BN B ik 4B PCR =8, S /MT T MBI A,

1.5 FRFHEN

HHEEE( Laphygma exigua )T (SRR, B E 70% B FE, 24C L BEEHEN,
ik, g KA NE, TR, BEN =ER)E, AR N, BRI £y 364 WA A TR,
REAHFRSNEE,

MEE e A E R —E &ayet i, MR A, A HR 9em BESFRILP, 7
BI/NGDHIBN 10 &4hm, F 24C £ G TEFR. B2dFR—KH A, KRR, H
B HFEGHAFE, GRLA KN FHEaE.

1.6 SENFINWRALERBD

B EEAk AT BEABZEANAF KAGEMSERELHAL 2~4d,
EIAHEEHRE, BTRAHEAT 20~ 30mg/L FIBBEN MSERE, 24 B, &itsh
HEREK BERFAMGER . AHBAEMERMEN,

2 EBER

2.1 ¥ {Epyimk

SRITEBELRY THIMEK, BHES 10mg/L FHRERHRBEHE RIS
—BrEE, BEAS 20mg/L FIBEMERIEIFE FakariEsr, HEMMELBF. B
HHEMBEREEHAERE S 20,30 0 50mg/L. BRI FE L ZRBEAR
i, FHMEERES, BANENNEREZE, HEFERRT, RANEHEMLIET,
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BEXERMERBRAENEEI T 20mg/L FHRBEM MSEHRELBSER, F
LN, SREERERME, MKIEFHEER, REES 17 MIEKE(A—&5
HAEFEW AN BIE TR E), 3£ 100 BHABE, EE¥XHATEBRTAH
(BB, W RE E A
2.2 F{tE¥%AEY Southern blot 347

% Fco RI HALEITH3EM 7 B DNA, Southern #BF R F, 5 Cry IA(c)EHEE
1.3 kb Pst | FER#Z, SRR, KEPZHAHAKY DNA BREZFES. ECy IA
() EHEHRBEMFPE —1 0.7kb B9 Eco RIB U B, EAIEE 1.3kb Pst | HENF
il ERERERFREAX RN R EHOER) . i, B EERES TS
FHEARBRAZZH(E LD, EIMNEF R EFNC B S PImEREA S,

kb

3.0 -
20 -

1.0 =
05—

1 2 3 4 5 6 7 8

Bl 1 FHERHEBEHN Southern blot 74y B2 HREREBAMREESEEPCRI®
Fig.1 Southern blot analysis in thansgenic plants Fig.2 Polymerase chain reaction of Cry IA(c)
3~8. Total DNA of transgenic plants digested gene in transgenic plants
with Eco RI; 2. Total DNA of non-transgenic 2~7. Transgenic plants;
plant digested with EcoRI; 1. Probe DNA 8. Non-transgenicplant;
(1.3 kb Pst I fragment of Cry IA gene) 1. Marker

2.3 PCR i #i{%

BB PR S AR(TL, T2 1 T3 R #BRH H, 132 DNA, # PCR X%, 304
PR RBUIR T, 2 R OV BAYER S (8 2), 9 CrylA (O)EFEEETHHNTER
FEHERS P H 1.3kb CrylA(c)ZEE H BV HRER, it DNA 223550, PCR FH#E#I B
¥H 1kb Z3CH, £ PCR 7 #7804 CrylA() ZE BN F (PR ER).
2.4 REFBEKOREMESH

RS BRI RS RO BR O 1ol B B SRR R 4% SR (3 1) &M, R B4 To 48
FeAL Bk (R2, RS, R9, R10 ¥k R ) 34 4h L A7 B B 9 B 44, 108 10d J5 49 7505 4h BUE 3 4k
HPFRTXMBAH, SIMFETKAH BN, 4 LR A (R2, RS, R, R10) 34 T1
TR Bk — AT T HU A, B — bk R REVLR BN, K i — S A H il (#1
BB LR EIR). MBI HERKERE T2 AR R hE, —
T2 AEHBERERUE S, RERAARABEARNESRESAHKPEX(E D, &4
ik TR bk, K RHEEP B R ibk, R XK RS
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& EREREKERE RETEH TS B1 SEXRARER(TOR) RIAEREE
EEH & £33 8 P %15 (Gene silence)* 10 (T1, T2 ) M R ARG MIE S 47
e, 1 T3 A, RINTFEBHE A —-FH Table 1 Toxicity assay in transgenic plants
EeHE & (R9-5, R10-3) (F 2), # 2 £ B {TO generation) and their progenies (T1 and
REAFEL TIRRE LREmaak 1 coneravions) of Brsica junces with

neonate Laphygma exigua larvae

(T4 8, FEEERT L),
- N Average weight of a Mortality of
2.5 HRERHAKEREBBERMERMES PonNo. larva st 10% d/mg  larva/ %
ﬁ A. TO generation
RS RR T, BRI E N €5.4210.9 o
B, LI RAW R EERDHER, B8 4.6496 0
RUHEMFREBEORE. EREH X w5 12.445.1 56
KA R ROWERTE, KRR E 42230 t
8 815, 44
MEBENEELENY 30~ 100mg/L XES. R9 6.842 3 M
MH, FREBEAEMRBREZRIARER™  Rro 20.040.3 78
BEHEX, HEKRERBRRERE, X 542476 0
B. T1 generation
— I
BERAEE, MR, — SRR FRBRE D D" 9 ... N
R2-4 75.7+11.3 60
F2 HERBIE T %KE RI-5H R10-3 5} R5-1 75.6+6.0 30
TR PR &bk Y MR 53 47 R8-1 69.0+5.5 60
Table 2 Toxicity assay in transgenic plant ny | R84 125.428.1 6
Y prant progeny - po-3 115.4 £ 13.6 0
ines R9-5 and R10-3 (T3 generation) of Brassica RO_S 56.7+5.2 0
Jjuncea with neonate Laphygma exigua larvae R10-1 73.6+8.4 48
Plant N Average weight of a Mortality of CK 114.0414.2 0
o larva at 10 d/mg larvae/ % C. T2 generation
R9-5-1 6d.3+6.1 44 R2-1 172+11.0 23
R9-5-2 80.7+7.2 33 R2-5 121+6.3 46
R9-5-3 50.814.4 56 R5-1 161£9.3 0
R9-5-4 57.1+5.0 56 R5-3 202+20.0 1]
R9-5-5 72.91+8.3 44 R9-5 50t4.1 54
R10-3-1 51.5+4.7 67 R10-3 54+7.5 40
R10-3-2 79.01£8.2 33 R10-38 98+5.2 15
R10-3-3 61.215.8 44 R10-9 88+6.7 8
R10-3-4 56.4+5.7 44 R10-10 156 £ 8.3 8
R10-3-5 64.316.0 56 R10-13 1651+11.1 0
CK 116.5+11.2 0 CK 187+12.1 1}

R, MR ARE . npe I EEM CrylA()EEEHENMEEHRFHRABER
A, TR EEEEN RS G E B RIEA AL AW DNA HilFH %,

A X BB T RGEER BRI (R DEW NEEEEEERMS
KPR ETANEERE -GS BB, 5 A EF S Mendel 5 BHAEG3:1), #—
FHDATRR, T2 ft T3 RERNEAFRBERGE, AR HEERRRESBEAE,
RHREMNBEHEGH(FE ). TH, & PCR AERMMEET MR b, KEHOHEHE
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¥3 HERDBE I RFEBEERREIHR

Table 3 Kanamycin-resistance assay in seedlings of transgenic T1 generation of Brassica juncea

Plant No. Total number of shoots Number of moted shoots  Number of non-rooted shoots X? test
R1 75 4% 26 +
R2 26 13 8 +
R3 B9 66 23 +
R4 113 86 27 +
RS 67 57 10 +
R6 36 34 2 -
R7 47 37 10 +
RS 63 45 18 +
R9 70 52 18 +
R10 61 48 13 +
R14 53 45 8 +
R15 46 40 6 +
CK 83 0 83 +

Note:1). +, P>>0.05, fitting 3:1 gene segregation; —, P<0.05, not fiting 3:1 gene segregation;

2). MS medium with 25 mg/L kanamycin and 0. 1mg/I. NAA.

®a HEEBET2H T A FBBRAERASEIH
Fable 4 Analysis of kanamycin-resistance and gene homozygosity in seedlings of transgenic

T2 and T3 generations of Brassica juncea

Plant No. Total number of shoots Number of moted shoots Number of non-rooted shoots X2 test
A) T2 generation
R2-8 32 28 4 +
R7-2 32 26 6 +
RB-4 20 11 9 +
R9-5 100 72 28 +
R -7 36 26 10 +
R10-1 36 34 2 -
R10-3 52 37 15 +
R11-1 40 a8 2 -
R11-2 76 73 3 -
RI11-3 48 32 16 +
R11-4 12 10 2 +
R12-3 42 26 16 +
R14 -2 72 48 24 +
R16-1 44 31 13 +
R16-3 76 70 6 -
CK 35 0 35 -
B) T3 generation

R2-1 18 18 0 -
R2-2 28 23 5 +
R8-2 64 57 7 -
R9-1 22 22 0 -
R9-2 84 67 17 +
R9-4 78 71 7 -
R10-1 24 17 7 +
R14-2 24 15 9 +
CK 30 0 30 -

Note:1) +, P>0.05, fitting 3:1 gene segregation; — , P<0.05, not fitting 3:1 gene segregation;

2) MS medium with 25 mg/L. kanamycin and 0.1 mg/L NAA.
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B M B Cry IA(c) RN REINF, ZHINERER npe 1R CrylAlc) BE 4 52 1 i 8t
#iE, EXLRMES, RBASHHEEMERER,
3 W #®

EHREIHEFEZETERRGREARE S A MR, RBHEHER.
FhAERXE R, RERGEREEERE, FRENEEERER., XHEAELM—
WEEAEP O T RER> MRS FEERESUSSRAEMERENE X,
— Mo e 0 Bl M o YRR L S AR R N 72 85 B H A B LR (Gene silence), iX
ERRHIHENERXFNELERNFER S -, BREEINEERGESRPUAIFAER
FKHEEAME, NTTSBEAHERPIEER R A EE TR T2 EREY, B/t —F
Wit. FMEEERENRE, SREHPHERAL, BEERL, EHEE, EREFWUE
ZH, BEEHET. S0 EEH, mEXEEHAREAFHRRENETLT2 &
T3 R R B IR, RITIRB A REMFER MR R, TRANZEDSHER
RAF R EA R E AR

— BB 5 R A, AgNO, R0 24 EHE, R A B R R b E
B, X AgNO, fIH5IT F, WAE RS FE LA bk, (B8 LM R 8AR, EEFRERB N —EE
B8 AgNOs, T LAE s FE 4L 38R, XAl RE R H T AgNO; MR {E K F L MTA LM
REFSE, MAREEEHA L.

FMBEEN - EERHGEER, EHDFEEHRPET HEEH, HE, W3k

EERIEYXM FREEREE, RINETRPMET], KHKEGmg/L)H FABEP™

EI T M AR R R E . EXRRBRAEMNE, RITARSER
REGERBERESLE, BRMERHEIRAGENEERTTHR, O —F XKML,
HEFERE, FERELARFENRETH AREEESEBRE 30~ 50mg/L FHER
M MS IR, K81 FBE, TR0 4 isiEt, ARETEREHEAA KA E .
SRR — BT, SMEREEHE . ERAFTARE, EEFTM, KARKRHER
EA(EIRBEWRE R 10~15 mg/L), XL H KR 312 RS LBV E M, RENR
EREEZMRGAREBEES, KR5TSN T AR, 4L REFEES, FHiRK
ek M IR L, W B TR AR, ELRTRT, RITFMBLT ZEHEMIF
ERWEBRARMELRR, BB 17 M EEEE % R, I EEM MR REE X i
P o E R N R TA R K- R DR S 2

£ ¥ X W
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Transgenic Plants of Brassica juncea with Insect-resistance
and Genetic Analysis of the Progeny~

Li Xuebao' Qin Minghui' Shi Ronghua' Chen Guangrong' Bai Yongyan®
'{ College of Life Sciences, Central China Normal University, Wuhan 430079)
2( Shanghai Institute of Plant Physiology, The Chinese Academy of Sciences, Shanghai 200032)

Abstract Cotyledons with the petioles were cut from axenic seedlings and infected with Agrobac-
terium tumefaciens. After 2 days of cultivation, the explants were transferred to MS selection medi-
um with 10 ~ 20mg/L kanamycin and 4. 5 mg/L. 6-BA for shoot differentiantion. Shoots with
kanamycin-resistance were subcultured on selection medium with 30 — 50 mg/L kanamycin for elimi-
nating escaped non-transformants, and then rooted on MS medium containing 20mg/L kanamycin
and 0. 5 mg/L IBA. Transgenic plants were transplanted into soil and grew in the field. DNA
Southern blot hybridization and polymerase chain reaction showed that some of the plants were posi-
tive when probed with the insecticidal crystal protein gene. The transgenic plants exhibited re-
sisteance to pest insects such as Laphygma erigua in leaf feeding experiments. Kanamycin-resis-
tance and insect-resistance were maintained in the progeny. The foreign genes were delivered to the

progeny according to Mendelian Law of single gene segregation.

Key words Brassica juncea, insecticidal crytal protein gene, genetic transformation, insect-re-

sisteance
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