R 1R

BN FERIEEE Cel 12B IR RIE

FHH

WK

WIHRETIWAPEAMETREALRE, 1H,214036)
2(MER T408e, W%,223001) 3(BAEUMVE K %4 ar BB, B 5T, 210097)

B E EMHAWYE Thermotoga maritima RERBERWRE AW X AN E AN RESEART A A
REMPBENTRAILAR, I PR EXREANTETRZATIRE, T.;m RYHRBHCA12B R
WHESR ERAELTMLN , BLPCRIZAH AR CABEEXB M FH 5 k£ HZ pET-20b #14k,
Y32 & 41 Ji & pET-20b-Cel12B # pET-20b-Cel12B-WS, # 1t £ K JH # % JMIO9DE3 S R % 5, 44T B 35, &
REVEIBESRELATRABTRALRESRELE LS,

X@R AWUHRER EEANE.EEHR, X

HERRARRT NGRS REEN—HE
WERE XRABRFPREBRAKO T HERR, F4
WA A S TRk it RERAEN, RE s
BOASBREREAE TAEERELY,

HEEMREKBAERNG—LBOLK, EE
A 3 RS, 45N R, 4-H BB (EC
3.2.1.4, EG). & 4 — %% K f# 8 (EC 3.2.1.91,
CBH) 7 3-# & ¥ # 8 (EC3.2.1.21,BGL), BT 2 F
MEIZVAAGERXSTFRADRE,E 3 HEEREL
RS VERR R T ,5X 3 Fh B2 b W4 R A BE 52 AL
FHEEER],

HAETA 100 ENMFEEMEREKRGITEHE
PlEEmERR  EMNEYY S HERED, R
HEMURZ-RETHRBEE, R HEEETY
ALt iR, B GRFERH BN 3 BE R Z 15 Bl
BN EERERARYARE BRAEETHS
AmSIR ZEE?Y, RWARERES RS
R B ZHB T MG . mRNA ZR5H . FS k%
HEZm, £k KR, 48572 F DNA 4471 72
5o VS AL B P V) A SR B BE 12B 15 S BT 51
Tt B B | It R AR A A o I U R M
B 12B #H4T € 10 B, IR HE K #F 08 R R A K F
BEMNEASR,

1 HHEE5F%®

1.1 EHS5RK
KB #F 8 E. coli JM109,]M109( DE3 ) F

B EEHRE BB,
*» ILHFEHE T B RBP4 H 4 (05KIB180006)
Wk B #:2005 - 10 - 31, 3¢ 1 @ 8 .2005 - 12 - 23

Promega 23 6 ; WM A T. maritima WEHRXEH
R PO, %S ATCC43589; Fiki pET - 20b
F Novagen 22l .
1.2 EfRH

Pyrobest 3 & F . [& I 1 A YD B8 . T4 DNA % £
i .DNA W ¥4 T B %S W F TAKARA 2 ) ; B [H ik
A& ORI & W B QIAGEN A ;8% #F
FE . IPTG W& SIGMA A 7],
1.3 HHEAMEERSA DNA BRI EA *

EREARRKMFTRHERE, 25T 100 mL
BEREMWMBERP , MEFHHKE, FEHR%E
BER 0.5% By B R, 80C B E SR 8 b,
WEELIHE, 16°C 3R 55 T alR A7 2L 4,
1.3.1 mRANEALR

(1)80C#E B T. maritima 8 h, B 500 mL
B, 7E 5 000 g B0 10 min, B,

() 9.5 mL TEZ W EEEE, MA 0.5
mL 10% SDS #150 L & (38 K (20 mg/mL) , B &
57,37C#E 1 h,
1.3.2 DNA#RK

SRSk,
1.4 3|#igit

RROCHMEEABEEREERER RS,
i J DNA S P 3G i M B U0 B R B 12B
MESFFIHAT 0, RITEBRES KRS Y, 519
BRI LAY TERIOEB. 5149 1:N 3.5
GGAATTCCATATGAGGTGGGCAGTTCTTCTG
A3, 58 2(ZBRESAK) N 3#:5'- GGAATTC-
CATATGACGAGCGTTGGTGCAACGG-3', #i H
E Ndel f7 &; T ¥ 3 9 #®it: C ¥%%: 5- CC-
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-4 F. el FOOD AND FERMENTATION INDUSTRIES l

CAAGCTTTTATTACTCGAG TTT TAC ACC TTC
GAC AGA GAA GTCC, 5| A & B Fr % #1 Xholl fi
B EHERBEREMABANL LFEL T UAA.
UAG 3 s S 1671,
1.5 BARNHBE

PCR Y WG, Bk EH ¥ PCR =Y MEK
B, B Ndel Ft Xhol1 EG VI I & 4lifh, LB 4 H
1) 5 R B XUBE U 9 pET-20b BRIKIR 4, A 5,
16T 8, 4L IM109 ME N VT E REEF 12B W E
20 i BL pET-20b-Cel 12B il pET-20b-Cel12B-WS,
1.6 BARKKRE

B & 4 & K. pET- 20b-Cel12B 1 pET-20b-
Cel12B-WS ¥4L T8 £H ¥ E. coli IM109B(DE3), Bk
AR EEASH Amp 100 pg/mL I LB 8 3% &
L 30C IR HF B BOE R EEFE WA 100 mL
% Amp 100 pg/mL #) LB 3G R HF ,37C R G B F#
T ODgi% 0.6~0.8, M 1 mL RiFFHNEHRY,H
REFYFMA IPTG ELEE 1 mmol/L, FF 464
B B RER)E, B 1 mL B, 212 000 r/min B
> 1 min EE &, TE 2 %% (10 mmol/L Tris, 1
mmol/L EDTA pH 7.6) PE ¥ 40/ 2 ¥k, 3£ F 500 pL
20 mmol/L Tris-HCl (pH 7.5) EE M, #5= a
7,30 5,4 %Ko 12 000 r/min,4°C &L 15 min R4
FRBE - UTE , B b T R O
1.7 BREREENNE

hn B 100 wL A1 50 L 0.1 mol/L pH 6.0 Bk
MRAR R T BB PR, 350 pL 7K, 500 pL CMC
JE#,85C KM 10 min 5,/ 2 mL % 1k DNS & 5
5 min, & HFM Ao, BIEAM(U)MEXL FE
85C F,pH 6.0,1 min WAL= 4 1 pmol %5 % Bt
TR,

Bef) 0.4 mg/mL MEBBEB S, ARG AR
e BE BB RO A M S5 DNS R, 85 R R E B K
RN G Aspllle TE—EHREN, HEBHKE SR
KEHEBEHXR,

2 ERZR

2.1 PCR ¥ i

VIR A M A B A B R 40 DNA A8tk A
HREEI ST PCR Y, =Y H 0.1 Bk
HEKRE KGN, LA 1, 4REH, 7 925bp Al
870bp &b & H — & , X 5B K EHFF .
2.2 EAREMERBIILE
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Tah

LY

B1 Wi BB C12B i PCR = # ik B
1:Mark DL2000 2: BBR{5SHKH Cl12BEE  3: Cl12BHR

HEEHNRBAERITE - MINRERE,
pET RERFA KB E T7 Wl AN ERKEREN
BEMEMRIRE, pET RETHESH 6 M4E
BRIz, ETHEEONHAL,

IM109 hAR4H TIRNA RABMEE, e S
) RNA BREBAREMN T7 33 F#f 175 %, pET 8
ko Z A WAL T4 RNA BE M5 %%
TR, EAFR R A KRS P I EERE
AREFEF, B ARE OB EHE, ST RBHYESH
RN ELFED,

¥ PCR =4 pET-20b &2 WA 11 3 41k,
UESLABREHEE EBRERBELREGFA
JM109, 76 Amp F#H F B B ¥ L F, H Nde I #
Xhol 1 WG %2 (W 2) , ML ERH R ERE
ERMERGE S BREECHEA pET20b ik,

bp 1 2 3 '

W2 HARNEIYEE
1:Mark; 2: pET-20b-Cel/12B-WS Nde 1 # B 9]; 3: pET-20b-
Cel12B-WS Nde 1 Fl Xho! 1 BB ;4: pET-20b-Ce/12B Nde [
8], 5:pET-20b-Cel12B-WS Nde [ 1 Xho! 1 S E ]

2.3 BARERIE
B 41 FORL pET-20b-Cel12B (4 1) 3 3 8% B8 52
#E) M pET-20b-Cel12B-WS(E£ B E S K5 ro &



H) ¥4k IM109DE3, IPTG S £ 5 /5, W4 41k
BB EBNETE ERLE L
%1 BHARESRAESEME

— RERGEESRMELAN ERFSKOEHLH
pET-20b-Cel12B pET-20b-Cel12B-WS

B§15 /U mL™! 0.114 1.343

MR 1A LUE L, VIBRE 5 Iy B4 W5 T
WRUIBRMEARBREERS 1AL, EAXRE

SIRKBERE T REKFE,
3 0% #

KGR B MREEERENEANERS
BREEGVIBR b RBEAERIBR P, T B A B1E 5 KIER
—ERIBRRIEHRTE, XS EERZ SRS
LW, TRPiERKS R Signa IP V2.0
it ¥ A A M B R R B R O (5 5 KT T B, 2
PCR W 3G R M A A R B (5 5 T T
M. UBZEARERESBEERIT, AEGRTLUE
W AESRIREBENERBRR, ZRESKE
BEAEBBEREEZRESHRITBEN 112, 2
WABERMERE : (DBHEAEEEREBERNES
RBVIBR G B HER FRB ALY 20 BN ERT
HWHEBFHEARE, XTHEECSEIMELE,
NHEREREBYREE, QBHEMEEEER
BHEEMES KRG, TR BB A mRNA
ZHREMANTEE NIESERRRERE. (3)
BHAKMEEREBNESRERBFE T RED
BRESEREREEEMARE L ERREARER

AR EETHEEEWEREBOTTE, 5 KR
BERASH L RS,

3 % X &
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High-level Expression of Endoglucans Cel12B Gene from
Thermotago maritima in Escherichia coli

Li Xianggian"'? Shao Weilan'"?
1(The Key Laboratory of Industrial Biotechnology under Ministry of Education, Southern Yangtze University, Wuxi 214036, China)
2(HuaiYin Institute of Technology Huai an 223001, China;3(School of Life Science, Najing Normal University, Najing 210097, China)

ABSTRACT Thermotaga maritima is strictly anaerobic and extremely thermophilic bacteria. The endoglucanase
found in T.maritima showed extremely high thermostability and considerable potential in industrial applica-
tion. But expression of Thermotaga gene in E coli is difficult. There is signal peptide in gene of endoglucanase
Cel12B from T . maritima . The gene of endoglucanase Cel 12B(with and without signal peptide sequence accord-
ing to DNA analysis programs) was amplified by PCR and inserted into the plasmid pET-20b. The recombinant
plasmid pET-20b-Ce/12B and pET-20b-Cel12B-WS were transformed to E. coli JM109DE3, induced by IPTG
and their gene expression levels were determined. The results showed that enzyme activity produced by pET -20b-
Cel12B-WS was 11.8times higher than that by pET-20b-Cel12B.

Key words endoglucanase, Thermotago maritime, signal peptide, expression
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