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A T LT FREEF0 p-1, 3-HRE A cDNA
EXIHE P RFRIE

FHi BER NEY

(FERHRLHFRAFENEPFIREFBARRE BO 571101)

M ¥ WSS I BILT HAFC L -chitinase, | -Chi)fl 8-1, 3-F RIFE( [ -glu-
canase, 1 -Glu)cDNA 2R E T B RA Bk, H L KBITHE BL2L, & PTG BSXE,
SD3-PAGE #EIEB&R LY T -Chi #1 [ -Glu 85 F B2 5] £ 35 30kDa F1 31kDe, EH A L&
BREAFE. SABRENEER ER BRIEE, FRrREFPAES SR BB
IR B EYE, H I -Chi WEE N KT 1-Glu, “H B ABEM &M E R

XA LT REEE, B-1, 3- W EHEEE, DNA, EREF L, ME
FHRIET Q789

HERE—HRESEY=ERENEIERHZ —, G EREHBETE, BE5
EAETEH. BAEREWEPRETHE AR, FB8 T —EM K, B&MHF &
BHHEARE, M2 ERRRENRAEN R ES R, CRFT A EARE, TH
mr B L BT R AR E B SR/ SR ITEREEEY ST R R
ERR, PUREETRVIEME, BXANBET —FEE RS RfE R e R Bm A
?;_5[1]0

JUT JEREM 8- 1, 3- M B BB A5 KB MEEEIRER S ENRAEER
SF LT -1, 3B, R A BESHFEHFAREENNES R, RESNER
BIGF, TR ILT B B-1, 3 M R 3 2, T HEMNR, A AEER
Y, L TFHIEN. FBAFERREARE, A EME S, LESFTHREBREA, 16K
JUT TREEA 1 28 p-1, 3-HI MBS B A R Al B, AR B M RD, AEMNHEEBRGET
41U B, SRS SFAHEAR, T P AR I B 5y [ 38U TR 1 2K p-1, 3- M R IERE
HREBREPHFEHISHERLESEFMMSNERS, SHE LR E KIS M
EEN TEEK, CHREHFANEEEER FREZREFREYETEIREN, Hit,
Melchers 2505133 1 2805 B 4T 7 oo, 2 B 2R ENM CHRBEELESHWRABFE
A, HA-—BFARE, GREFENEEFHAMNKBEREATHERER, T RATEE
EHEHEHTHREEE.

AL BB R T LT BRI I 28 p-1, 3-WiRBEES DNA F B X
FEDBRRE, FHEARPEYHT T WRIE AW Fusarium ozysporum W% LB
Wik, ARXFHEFENEARREN AT BREAREVESERE TRIT T T &8,
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1 A &

1.1 #8

1.1.1 HEFEFER: E.coli DHa, pBS HAREMRTF, E. coli BL21, pET-22b " HITL K E
SRS,

1.1.2 HERIRER . Fusarium oxysporum Schl.{.sp. lycopersici 4 ZARFE, Fusari-
um oxysporum Schl.f.sp.niveum H FE/N\—FFRE S ERCERE,

1.1.3 &7 X-Gal; IPTG W 1§ 3 H Promega 2y 7 ; LEEMHE 9 F4 82758 E
HREWLREAF LA % AR50 0 B R a4 a3

1.2 Hi&

1.2.1 RBEFEEXIBEAHE: JLT REEM -1, 3- BB DNA B E A F K
pCHA. pGLA®1 4} 51| FIFR 8§ Xba T A1 Xho [ #IE 1k, % H Klenow K H BUME# R
W AT, S8 A TR (25:24: 1R, B2 51 A Hind [ #1 BamH I B, S5t
[EHd B Nde T 1 4k B 8 & & pET-ZZb(+J, A Klenow K F B #FJ5 F-4r 5] A Hind [T #0
BamH I B4, #E M A= E Ik B 69K &, RIg#TEBE N S MAEE FHYE.
1.2.2 JUT A B-1, 3-IRBEBE cDNA £ KB #F B i) 35 SRl . FEHER A T4
H# E. coli BL21 B #k, HFHIEHE B TEFE L (Amp) MM FHAL A B BT 2ml
NZCYM ¥:FFEF, F 37T, 300/ min |FIHFLE, BERY W FF IS REATZHH 580
BRI #T,

1.2.3 JLT REEF 8-1, 3-F B AFEE cDNA REASYHNERE . (DHAKRHAE. LB
R IE TR Al {b R A E A R O A B SRR R SOk [ 713967, ()M IR .
R 2 OOk [ 1 B A sl B E WAL PDA PR b, Y MEEKRIE
1 2 3 LN lem B, 7E 55 B 7 34 2%
2cm ZLFTFL, M1 & LA 4 B0
ANEHEH 504 JLT R EE,
35pl B-1, 3-H R BEER RY R 40
) X B & S0pl 1 35pl
HIR&4, T 4C BCEJL/MAT,
RBERT2BAREREST
28C K 48h EMENHE S

2.
B 1 JLTFREEF B-1, 3-E B EEE cONA K EFAR
o H Y o Yk P 2 BRFopir

Fig.1 Agiros: gel I;lic:mfp}é:esisda;lysis of E. coli expression 2.1 JLTEESH p-1, 3-8
vecior Ior C O 1 4T u .
$EBG cDNA X BT B REH

1010

B

A. pCHI B.pGL 1

Note:1 ADNA/Hindll +EoRI  Note:1 ADNA/Hindll +Ecor1 ¥ pCH 1 #0 pGL 1 #9435
2 pCHA/Xba T + Hind[l 2 pGLA/XbaT +BamH I pCHA HI Xba I 4k )5 #h
3 pCHI/Xbal + Hind[l 3 pGLI/Xbal +BamHI P HEA Hind IV T &F %G
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JUT GBS DNA A B, R FE & 35006 8 8 o el 3k 1 Wi U5, SR BEF pET-22b0 "7/ Nde T (#h
F-)-Hind I 2, i Xba I + Hind [T 40407, B8 U145 5 (B LAY AL T i DNA T
A pET-22b "), 38 B4 Fk pCHI(E 2), pCHI FJL T HH cDNA BIEREATE T7
BEh T TF#H. Xbal + BamH T BEI45 R (E 1B) R M. -1, 3-H BB DNA BIFA
pET-22b0 et $RB M F pGL T (1 2), pGL I A -1, 3- B B HHHE cDNA IE RS ATE T7
BB T .

"o
l Xho I
Xbal
Klenow Klenow
Klenow Hind [ BamH 1
Hind II
i Hind I * BamH I
R i — | ——1
B
> g
& =
(SE? —
%
T4DINA ligase
Q
y &
Hoad

B2 FAER pCHI £ pGLI By
Fig.2 Construction of expression plasmid pCHI and pGL1

2.2 JLTRESF0 p-1, 3-E B S cDNA EXBTEPHRIE

R R E ik R sk A B BL21, BRI A Bk 37T R, IPTG BR/E, 8
W BL21 2 lac UVS B TEHI T TIRNA B A8 EE K, B XEMT pEO
E B lac AL 7E AL, WA LT STRRAT -1, 3- 7 R MEE cDNA Fik, BTFJLT FEEEH
81, 3- BB ERE cDNA ¥ &4 RIS EMT ATG HEREE SD BN T, SOy E
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i%. F SDS-PAGE il KA =4y, R E 3, RAJLT HEEM p-1, 3 W B HEE DNA
EXRFEFE TR EREKR, 7+ FRB KN 30kDa 5 31kDa, X jﬁﬁ‘%ﬂ%[ & pET-
2208 1 G R BR AL R U V5 AT IR AR B
2.3 REFHHMESHECERNERE
JUT RESA 81, 3- BB R A ER RN R T g, 2ARHNE. R

WA R ARRE, BES BN, B3 T RERREESILVT B -1, 3-HE
ﬁﬁﬁmiﬁﬂéﬂﬁ% HRIE b 1 ] SE 25 B, 4 BUEK 50p) #1350 B MW= E AT SN B

R, ERNE LAE 4, R EE 4R, JLT RBA -1, -HREBERII TR
WITEHWRER, I3 & T ARG ER LR EER, EWHEEHEEAMENE
OUF, LT BESR MBI SRR T B-1, 3 W ERe, —BILT MM E S/ giEeE, ——RHEE
MEEARTILT RS BEEES THERE: WE RSB RE{EH, SRR s &t
AR, WEERRIEA CRMEIBEMNES (1 -Chi # I -Glu4r 81 %8 C¥w 7 H1 22
M EEBRE) N EWREBTHE DNA TIEF £, BXRESWVMEEET
R o

Bl 4 BL21/CHI f1 BL21/GLI M 4 2
Fig.4 The results of anti-fungus by the expres-

sion products of Chi and Gli

B3 JLT B g1, 3- WS <DNA 7 A. Fusarium oxyspormau Schl.{. sp. lycopersici
FEFE PR R ‘ .
Fig.3 The results of Chi and Glu ¢cDNA ex- B. Fusarium oxysporum Schl.{. sp. niveum
press in E. coli a.BL21/CHT, b.BL21/GL 1,
1. Protein MW Marker, 2. pCHI{induced),
3. pGLI(induced), 4. CK-pET-22b°* (induced) c.BL21/CHI & BL21/GL1

E1 JUTEEE -1, 3-HREE DNA X ERETHRE SRS
Table 1 The anti-fungus activities in vitro for expression products of Chi and Glu ¢cDNA in E. coli

Vitreous circle

Fungus

I -Chi/pg 1-Glu/pg Mixture of I -Chi and [ -Glu/pg
Fusarium oxysporum 1.9 1.5 3.5
Sckl. £. sp. lycopersici
Fusarium oxysporum 2.0 1.4 3.4

Schl. {. sp. niveum
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3 3 #

Fi4E Marianne B. Sela-Burrlage™ 418, 8%t 1 2JL T BB 3-1, 3-H BB EXK
SPAFRBRHMBEFEFF —CWBEEAM, (e NNERRABIENRE, BT HEY
AR MEMER, T, RATERFT I LT REEM -1, 3- MBS DNA By s B,
ARERT CRBEHEEMESHETRBEEN. I TIEHXHENRET2EEEIH
RIEEHHIMEEE, BNETRIIITIMIEZEERABE T KB ERERE pCHI,
pGL I 3854k E. coli BL21. PifhgE =R aR 3 30 de /x5 IR B A Sl 7% M i
RIfEH, X% CREKIENESREBERREBAIEMEEEMLREN. 2ERTHEA
8 T7 B AR OVEE, XL T FHRE 81, 3- MR DNA HEFR KRR, &
FHRIOWBLBVWRER T ERERREWED R, HLBRITEWRT LT RE
1 8-1, 3- IR EE DNA BN FERK, BT, EASTER RS EDHTEL
THE,

& B X W
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Expression of Tobacco [ -chitinase and [ -glucanase
c¢DNA in Escherichia coli

Li Jihong Shao Hanshuang Zheng Xuegin
( National Key Biotechnology Laboratory for Tropical Crops, CT AAS, Haikeu 571101}

Abstract The modified genes of I -chitinase( I -Chi} and I -glucanase( I -Glu) were cloned into
expression vector of pET-22b'*? and transfected into E. coli BL21. SDS-PAGE analysis revealed
that expression products were Mr. 30kDa and Mr. 31kDa and formed inclusion body. After refolding
by Air Oxidation, the anti-fungus activities of T -Chi and I -Glu were shown. The activity of T -Chi

was more high than T -Glu and they were cooperative at anti-fungus.

Key words I -chitinase, I -glucanase, cDINA, expression, anti-fungus
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