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SHE B-1, 3- B R IEES cDNA Hi& . X E
RIER A DFIEHE 0

Eex ®HA)C kEE gD IZR KE%
(CHEHERBEBTRS LK 100080)
(FEAFBREFH LR 100000

W E HIOULB%ZHABRFERNES, BN ERNA, FESIRERRERESAR
F(RT-PCR)T Y g1, 3- W R E N DNA. ¥ HSTH =8k pBluescript SK /5, %5,
THEEM2FER . BFSRRA T RELN DNAKRS 1008 B E 5B EHFH
SEREFFIZE—B. AHEHOLE, AR THEENKBRTEAEEE, FEREELE
BL21(DE3)plysS F183 %34, #1T I Western blot 447, FR, THBTHERMNHESER
Bk,

KWiF 31, 3-HERERE DNA, FFIH, Western blot 2087, XKBHEARR, AOEZRE
FHIAS Q753

B1, 3-MR R (EC3.2. 1 3O ERFEW I ZF7E. 70 ERLIA, MULBHFE
EFERTTFEMEVFE S AALTHBERER, M. FF R ER. RS R
B AT AT FHEADESHREERSY, LWEERENRLMGEY
FRMBIKCR -1, 3- M RMERH 71, BRI T £ ST L RR % I BB A0 R B R A
HEBHA T HTAESEYHTHHHEN Y, fsf g1, - RN R A HEF
FHAFETY, B L3 HREMEAEAYRBERN IR PERANRRR
BF A EE L, EAEY PR - AHEEMER AR, Ha By
B RS 2 £, TT R AR L mRNA BRI BREE BE TR ERE . &k
ZEFNQESEKRTRERREREERT, R EEREA —ERNa" ., tHS
JLT RS &, RIUR I ADUR B A in, HE X ma R E E S AR RIEMA
sRr kg,

FRFFRAEE -1, 3- M RMERG L HE ONA HEAT T REM LT 7 E, R8T KB4
WRIEFY, W& T LM, TR T HKE=WH Western blot 7447, FIRHERT I ER
HMEYRERE, FEEEHTHYHL. ZRTEINHZEFSHERRERNNE
B R= R ERERFE T EREERAORRAUET £,

FFEROVENFREANEHEATREN RS S0 (ICSC) R LR B PFED.
WO H #9:1997-07-29, B[ B £7.1998-03-24,
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1. 57

1.1 BERSRA

KA DHSe 43248, KB # BL21 (DE3) plysS A KB H FAB EH,
pB48.212 WY FEEE, U LEFHFM TR B TRRBEYATRE, TRONFEE
pBluescript SK A Clonetech 2y 7] FEfh o KM H B T B E 4k pET11d 24 Novagen 2 7 ™ fho
1.2 HPHE

& & RNA FTHMEFESH(NCR) M EMMMEEEFT 3 T-Ad4H.

1.3 5N

F R HI8EY H Boehringer mannheinBRL . Bio-Lab X Promega A H. AMV R#
F BN Promega 2 A P2 ; Tag DNA B 5B B S4B TREAE A 6 T4IDNA E K
JHH Bio-Lab 4 &]; Wizard PCR preps DNA purilication system ¥ H Promega 2 &) ; T7
DNA Sequencing Kit 7 Pharmacia 2 7] 7= & ;a—32P-dCTP\a-33P-dCTP M o-¥S-dATP I H
NEN 2+5:PCR 5¥1 i LAY TRAERA R & M.

1.4 WEMNLERD RNA B3R

F0.15%) 24 R 458 3 M HAEAWEREOE, HE RS HE BN EYEHK, 22h I
HA3r R, ARsE 24 5 RNA,

1.5 BHrEE$E—4% DNA HE R . PCRI-MREE

A g HE R RNA ABUR, DL Oligo(dT) 5., 30EEH 3’ w51 AR LRI, &
Promega AMV ¥ Mgt B8 5 BT B0z % 14, & ML 8§ <DNA.

#5148 Shinshi %5 (1988) 1RH MIE BL 8-1, 3- B R MR H E5)0%), 3F T4 N 33
Bk R C MM FREBFMNENN PCR T HEE N34,

S'#W514.5 > GC GGATOC GACCATGG CTGCTATCACACTCCL 3’
3" %314 :5 > CG GTCGAC CTCACATCTCACTTACGAGA< 3’

ATETFRERS SN CHY RARE, 7 5E SRM I WIAPPIIAT
BamH I 1 Sal I FRMIEEGLE . AT HEBMERERMY PE LK, F 5" w310 H:E5]
AT Kozak FEFI(Lutcke 25, 1987) 141 BAh, 7 Kozak FF|HFERE— Neo [ fi &, X H
RFF—HEXRITERERE.

B 2pt REERY), FE 20pl R R P HT B EEM PCR T #, K475.94C HEH
2min, 94°C Z#E 1min, 55C F 1t 1min, 72°C M4 1min, 3£ 30 T §3F.

A Wizard PCR Preps DNA Purification system Zfi{k PCR 7=%7; Al BamH I #1 Sal ] #
YIS 5 F# N EE Y] 4 pBluescript SK #4&, £ & IPTG(R W E2HA-p-D-F AT X-
gal(5-B-4-%-3-M|WR-3-D- L AMH ) WEYF LB TR EFEAGERARRD,

1.6 DNA F3|41

F BRIt A A STRE, R 18 3-1, 3- T NS AL (R 0 B A 11 3%, 4 B A H b 600bp
Sb# Hine 1 F1 750bp 4289 Xho | (U sl 58E - 3 WML WA A LAHER MR, WEHART
R AR, Bk 515 600bp fl 750bp A R BN EAT w k&, HH R E#AA L
P [E PR, A Pharmacia T7 Sequencing Kit it BRI BB17F 5287,

© PERFRMEDHRAATIKSHEST http://journals. im. ac. cn



414 ¥ &% I B %2 & 14 &

1.7 XBHEREREHHREEES T

HABITH#E AR & pET11d A BamH [ B8 Y], Klenow DNA B & 845, BH
Neol B8], HIBT & F p-1, 3- W B8 £ E HA B pSGL-h36 i Sal 1 B, klenow
DNA BEEi*hF, B Noo I B§VIJ5, B 1.1kb B, S ERB K ER, BEEARE
AN K BFF %57 £ 8 BL21(DE3) plysS #, % Novagen 27 pET System F /{2
SR EEFEE, SE W ODwglEi% 0.8~1.0 B, A IPTG E Immol/L HF Fik,
At EREMBARGHEFSLOE IR, HIHEFEFFH 162030 BHZ B 1ml
WV, B O W BB, A 2004 BB GEM W (50mmol/ L. Tris-HCI, pH6.8;2% SDS; 10%
Hil;5%MEZ;0.1% R IK)100C & B 4min, B 1/10 BB LiEREXM15) 7 &
#4T SDS-PAGE 48, A iR, ¥ XA LA™Y, HEARERT SDS-
PAGE FEHEATHAH, i ki &,
1.8 KB EEEAHRTH 0 WEIE K Western blot 433

e SDS-PAGE Bk 3 B2 /5, ¥R 0.25mol/L KCl B P ELEEORF
B, ¥ EMAEFNE, AEEKR% 3 KE, RS T, X8R EFRIDHOHER
HME.

Western blot 247 % SDS-PAGE B3k 5 1.7 FAFRAE, FlH - THBUEBEXE
A TSRS b, RISH Sambrook! S Fiif 7 1 4b MR, B oh—H (1 G4 I % ) #%
1:1000 B, P vBEBeER By, 3% 1:3000 ¥, I\ B &K BCIP/NBT, EE R
FRENH, FIEAWEIAE, FAAKMES LR,
1.9 #pRERZFEHHR

H4H BN pSGL-h36 R . DNA F BBtk Rt # ik 8tk pBag. 21200 i B %
Z R 151#7.

NS 2 HR5it®

2.1 MEEBLI-WRMENEEHAE DNAKEK
F1 PCR ¥ 1¥

EEYE, BEEEN L EREENIE

RO BEERRYRMESES T, HYLERK

L.0 By g1, - BEERERUL RS, Bk, BRI

FREELD RNA S8R, B REZS R R &

cDNA, B L 87 P M AR, BB i 09 iR %

47 PCR ¥4, ISR My M HEE R

B, 1% B BER Bk 87 &M PCR =M A K

| MHEE1,3-WEEM DNAPCR /P4 1.1kb ®F B, SN TEE-F(E 1),

3.0
2.0

7= 49y B, 3 ) 2.2 JHE p-1,3-WREMES cDNA S REFL KT
Fig.1 Electrophoresis of RT-PCR pro- S
duct from tobacco -1, 3-glucanase cDNA ¥ WAy 1.1kb B B A BamH I %1 Sal I W&

a.RT-PCR product;b.1kb DNA Ladder ﬂ]!ﬁﬁ)\lﬂ#ﬂﬁﬁ]ﬁ‘] pBluescript SK EF, Sfﬁﬁ
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MR pSGL-h36(H 2), ¥R Bam H1 #1 Sal | REEHIE AT -4 1.1kb 1 &
B, A B1, 3-H SN cDNA BLIE# G A B SREER I i (VT RIRR) .

FIHZEHEAFE 2 1
B A Hinc T #
Xhol SBE L ZREMN
BB Hine I # Xho ] 28
BMULHE2 T AE
600bp 1 BamH 1 -Hine [I
A B 750bp B9 BamH ] -
Xhol FEEMW 5k, H
AT3HT73(Ekw
B R IV 7 B o AT TR 16 3 7Y
FAIDHERFE &% D-
NAWHFRERER 2K
1077bp, %15 359 T+ E &
B, 5EE ## R BEH
-1, 3-glucanase cDNA
(Shinshi %, 1988) tL. 4%, /¥
FEE--F, R 1008
B AR AR L, HLRS R
BFdy TTTr A/ TTC, 2
FEMEARBRET, IEHT
A A E

BT HE [ KWL _
1L 3-MEERBEEMNT M2 p1,3-WEEEE DNA BB pSGL-h36 RABFE SRRk
TLFFI (B 5 % PEG20 1921
FERFTN. AR EAEEE Fe 2 Construction map of f1, 3-glucanase cDNA clone pSGL-h36
B E 106 e siinng o
F. £ B ATH —LMiE queneing direction in sequence analysis
B T RMEWRE « glu B, 3-glucanase
B R, A 22k
BVIRERERERS, BRAEA UMM AT LK. Melkhers 593 [ % 5.1, 3-8
WEHAENRLTHEEMSTT 3 WEM, 8T CRENSARFEFSS AL 55
BRREREGTHAEYRETHERER, TROSOIRETH LT EN 2, Eh4E
MEXRGRYBE. THOEA, [.IMIXK3 13- HEESELE U
i), TR AT RN T REE MR R B M S, R, KW e — 8
frFHsh, R EX ARG E MY RFER. BN e, - MBS K ey S X
BAE MEM RER ERSHEN AN EESE), ERTUES S, LTS

Amp’

Ori pBluescript SK
2.96kb
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BFHATFRIABERVHERD, Bk, XTHRESRIRIHEY S S SRR T
EEHEFEAFNR. AXUERREIN LIWRERSFNEFNEM £, B
ZBR3IWBRASRRFINERBFTHE, UNHEZ ERRTE A AN ER RAER
HHEMERK AT RG—2E T8, I#F— SR TET TER,
2.3 KBHFEBEREHHE, FER Western blot 4347

HT & -1, - R EMA T, 55287 4 IE# i B4 M pSGL-h36 F1 p-
L3RR ER MR S ERS RS KB ERARE pET-11-d EE(E 2), 8
BN KBS I AR B B A EE MR E B pEG20, i 5 FIEE T 7 Neo I
AR B-1, 3-MIROSEEE A R Fr L IE B0 09 R TEAE 38, B L] A T4 KB #T B R iy ik,
M cDNA FHI#ES HHE -1, 3- MR A A (B NR 2L MEERRENRES
Bk, RBED 316 MEERRE, CW 2 M EERRENTI BRI 359 M EER, HE
W FEBEH 39.17kDa, SDS-PAGE B 88 3k 43 Hr % B . 7E 52 4k ¥ BL21(DE3)plysS 1,
% 1mmol/L IPTG 532 /5, pEG20 =AM EHF TR 4% 39kDa( [ 3), 5 {EW
o BREMNEMER -1, 3-WRBEE cDNA RIEAFYEXBIFEREARHEEIRY
6%~8%, REFIRUEEMENZ —TREAYEANESTEARRSREEYF
o

a b c d e kDa

200

116
97.4

66
45

M3 EARE pEG20 XBEHE R

74 H SDS-PAGE 45t M4 KB EEEHE Western blot 57
Fig.3 SDS-PAGE analysis of pEG20

. . . ] Fig.4 Western blot analysis of expression product in
expression products in E . coli

Arrow indicates the expression product E. coli
a.pET 11d IPTG inducing a.b.c. PEG20 expression product 3pl, 2pl, 1, respectively
b.pEG20 without PTG inducing d. pEG20 without induced;e. pET11d expression product induced

¢.pEG20 with [PTG inducing
cDNA FETHH) Western blot ZiRRH . KGR FEH S p-1, 3- M R WA 2 A K ik
PR TLIL I R AR R R R Y, BB A E S B R/ —B0( 4), T 369 BT
HEmRROETH TR EHERRA™Y. RHOEQRWIN B4 PE2HAT —
I RIEEW, X R T M SDS-PAGE 2 b E i Rix =i, & HWE QR HFHHTH
REEFREORWER, VIR, oW HMNME DGR,
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4 B M 31, 3- MR BN cDNA T8 KB B Rk R 38 Bk AR

UTT
NPTII 35S 01 Bt toxin Nosd’

A amg Hind[iT BamHI Sall EcoRI

pSGL-h36
Ori 4.05kb

pB48.212
17.0kb

NPTII 35S 0 glu cDNA Nos3'

HindTIT BamHI Sall EcoRI
PBLG

14.5kb

S5 MERLIWRESEENHHRERERE
Fig.5 Construction map of plant expression vector of tobacco -1, 3-glucanase gene
2.4 FERBLIWENBREEAHELR a b e d e
L :ok o)
ATHBLIMRERERSAHY,
MIREFEMREEREN, RINTAAEY
WR AR pB48. 212 Rk, B EHHN
WERF B CaMV3SS B3 F & TMV B“Q”
HBEEME TR, oA SAMEREAEN
T PR A R ARk,
¥ 3 41 3% B pSGL-h36 A BamH I /Sal
T WY, B 1. 1kb A B, SR#ENEEYIH

pB48.212 # 8, P E4 7wk pBLG(H
5., VB EEH. FEHATFRES
BamH I /Sal | B8 U1)5, BE¥I tH — 14 3.6kb

Be6 MERLIMEMNENNHYELR
f& pBLG i XU 8§ ] i 1 PHI 3
Fig.6 Electrophoresis of pBL.G plasmid after re-

striction enzyme digestion
a.BamH T /Sal I digestion of pB48.212 plasmid
b.BamH I /Sal I digestion of pBLG plasmid
c.1kb DNA ladder

WHEB, MEATENNE -4 1.1kb 8
FrB; A Hind [l /EcoR I BTN}, EBAH F
i B KW (EHFTE 3.6kb Bt BE+HE
FHind [ # EcoR 1 f240); T BEATFIERE | yin/Eck T digestion of pBLG plasmid
R —425 2. 1kb A9 %W (B 6)o HILIE e HindlI/EcoR T digestion of pB48.212 plasmid
B p1,3- MR EREE YRR CER, EH TFRYHEL T,

£ ¥ X W
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Tobacco P-1, 3-glucanase ¢cDNA Cloning, Expression in Escherichia coli
and Construction of Its Plant Expression Vector

Lan Haiyan Tian Yingchuan® Chen Zhenghua Zhang Lihua Lio Guizhen Wang Lanlan
{ Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100080) *
( Institute of Genetics, The Chinese Academy of Sciences, Beijing 100101 )

Abstract Total RNA of tobacco leaf was isclated after treatment of the plant with ethylene. Using
this RNA as template, the cDNA of -1, 3-glucanase was amplified by reverse transcription and suc-
cessive polymerase chain reaction {(RT-PCR). After the cDNA was cloned into pBluescript SK, the
whole sequence was analysed and the result showed that the sequence of the 8-1, 3-glucanase cDNA
was almost identical with that of the reported gene, except that the 1008th base changed from T ta C
which did not change the coded amino acid. The expression of this gene in E. coli produced a protein
of about 39kDa, an expected size for 3-1, 3-glucanase, and Western blot of the expression product was
analysed. Plant expression vector of this gene was constructed and plant transformation with this vec-

tor is In progress.

Key words (-1, 3-glucanase gene, sequencing, expression in E . eoli, plant expression vector
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