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Cloning and Function Characteristics of an Endo-1,4-p-
D-glucanase Cel8A Gene from Enterobacter cloacae
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REABWMII TRAGERNBEKBREAE, FFHEKBAEROMEDOELER. (FRINFRBHE
( Enterobacter cloacae YWEBR AP WP WA B RMAXRE, AT BUIEHRIE CBA MAREMEEKF
BEEEHAMYE. AAEEAEABRERBHE PN ClsA ZEMITRE AABEAEO RN ZBEAREST
BEE. (BRICBABZORBABRPEALERN ERE L 4- W RBBEA KB, CelsA HRE
RAELpHMEAZ 7.0, ZHERE N 40C. (BRIRITEREAAUWHIHEN CIBARER FELZERAEMNEA
BEARLAAYEREEES Y-S AANBTEN A ERBAR U AT AR BEINBENETER.
XL ATHERS BEEE FAWEBTE RPFESEES SFEREKE

PEAS¥KE.Q814,Q78 XWIFRIAW:A X HHS:1005-9164(2014)01-0017-05
Abstract; [ Objective] The enzymatic hydrolysis of cellulose is a problem waiting for being
solved. [Method) In this study, DNA sequence similar with endo-1, 4-8-D-glucanase was
screened from the genome data of Enterobacter cloacae, where one DNA fragment Cel8A
showed high similarity was found. This DNA was cloned, expressed, and the resulting protein
was purified and its function characteristics were analyzed. [Result]This Cel8A could hydrolyze
carboxymethyl cellulose sodium and showed the endo-1,4-B-D-glucanase action characteristics.
Its optimal pH was 7. 0 and optimal temperature was 40°C. [Conclusion] In this work, an
endo-1,4-B-D-glucanase gene was successfully
found and cloned from E.cloacae , which
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establishes the foundation for further study of
the cellulase system and their working mecha-
nism of E. cloacae.

Key words: endo-1, 4-B3-D-glucanase, enzymatic
characteristics, Enterobacter cloacae , carboxy-
methyl cellulose sodium, cellulose hydrolysis

* « EAMEH B WA975), B, @+ BIHFRA WL ERMW, (mﬁﬁ;‘dﬁ?&i&ﬂ@kﬁ%—%‘ﬁ\ﬁ:ﬁﬁﬂ&
TEARHTFREHM TEFR. Tel:0771-2503987; E-mail: WEE, FRERNMEKBOAREEBRAT G4

panghouse@126. com, ?Hﬁ?;’iﬂi 3 ﬁf’ﬁfﬁﬁiﬁx lﬁl1ﬂ*ﬁﬂﬁ}|ﬂ4§¢tﬂiﬂﬁ
FEMAE 014%2A FREFLAE 17



R BRI : (1) M £F 4 E B (exo-1,4-3-D-glu-
canase,EC3. 2. 1. 91) , XK BMMN A E X&) — it
T8, K@ B-1L,4¢-BHEB. BRAKBELYT -4
HEBED T Q)WY 4 K 8 (endo-1,4-3-D-glu-
canase, EC3. 2. 1. 4) , 53X 2 BB 47 4 3 1) 9 BRBE LK
L, 4-BER, K=Y REM KPR —HET %
ReE; (3 B-HEH B H M (8- glucosidase, EC3. 2.
L2, XEMEAE_BKBRBAEEES 7. B
R NFEZHMOMREZGHTER E.RET4H
FBEAMNARMNBMAEY PR EEMEL, BRX
TARRBROERANEMBEDHBLSERARE S
EMBEFTRE., KUAEEBNEZSHRE, &
ARBED D FEEKBREISARAMTEER
M. KBENHEYN TEERAEMHEXEEHFT
R, (MARMRERIAED A 132 MEH KB
P  AEEMEEARFHAERTRXNFR#
a3 22 N~ K P (http.//www. cazy. org/fam/
acc. GH. htmD), WYIFERMAHE T 14 MREG.
6.7.8.9.10,12.26.,44.,45.48.,51.61.74) ; 4 5 4
REHT 5 NEHK(5.6.7.9.48) s p-HEFH B 4
BFINEKEA.3.9. ERNUTEEBURESD,
FEIREHMRBEEN—1. [EFRIAKRIH
Y #F ¥ ( Enterobacter cloacae subsp . cloacae ) B
BHEANBHER R 1 EENEYFRE &
Wk, A REBAFSSNENY T EE KBRS
LMY, BEREFETXANBHMAEDHLST
BEBRIOBRANBE. 2HRXAABRBITE
GX( Enterobacter cloacae subsp . cloacae GX) H &
BMRLT - MHFARERKRSNRYTEER
EHR, N EERREVEARSTIRLEE.

1 #RMAEE
1.1 #%8
1.1.1 ##FRAE

K ¥ 8 ( Escherichia coli ) XL1-blue H £ 3§
ERF,AWETHE GX BTk, FN pQE30 W
¥ H %M Qiagen A7,

L1L.2 ZZXMNHPME

M ERARBIANEWE TIANGEN A+
PrimeSTAR HS DNA X & B . FR %l % 3 41 8§ . T4
DNA ligase, DNA Marker #1 Protein Marker #§ 4
TaKaRa A5 RH XA LR WWE 8§ £ H Sigma-
Aldrich A %] ; W &-p-D-B AL L AW H (IPTG) iy
H Calbiochem /2 %] ; Yeast extract fl Tryptone ¥ &

OXOID 27 KERM A E =ik, LR
18

BHERH ESETEYAAEGHK.
1.2 Hi&
1.2.1 ABAARINLKRFFQRISW

#] A NCBI # GenBank ¥ #& £ (http://www.
ncbi. nlm. nih. gov) # 17 ZEFH ¥ & 1 DNA HX, Fi|H
CAZY ¥4 & (http.//www. cazy. org) #1745 3 /K
f# B (glycosyl hydrolase) 4+ 2 43 4 &™), I A
SMART # {4 (http://smart. embl-heidelberg. de/)
HITEARSERAG S . Vector NTI10. 0
AL e
1.2.2 A& ARARE

R4 %A A DNA B & (TIANGEN 2 7))
REHAWHITE GX EE 4 DNA, &t 0. 8658
WK R kR EEH DNAWKE.

& Genbank $UEEA FWHAWHITE ATCC
13047 @ B-1,4- WU A RIBMEE F 5% PCR Y™
H#8i4. P1.5 -CG GGATCCACCTGGCCTGCCT-
GGGAGC-3' # P2:5'-ACGCGTCGACTCAAGTT-
GCGCATTCCTGG-3' , 4+ 7 L T W51 Y6k 5' %% 3
A BamH 1#1 Sal |G R CFRIZFRS) . AW
Bt e GX & H A DNA XK #E 4T PCR 334
(95°C 2 min,95°C 30 5,53C 30 5,72°C 1 min 20 s,
30 MEF; 72°C 10 min), Bk B # PCR =%, H
BamH 1 i Sal 1 B4 /5 54487 BR i ¥ A U1 B8 8§ 41
MRZ K pQE30 E&, BRI KB E
XL1-blue RELSMAHM . WEEHLTFHESR 1%
CMC-Na iy LA-¥4R b, 76 37 CHEFMBEIEHK S
h, RKHEEEA IPTG #17H S, SkEHEHK 7 h
B BGEREGHETEABEM 10 min, FEHEL T
Ja K PARBCA 37 CHERA 8 hy IIA 0. IR R4
BRCERERBPRERT, ZRHE 20 min 26,4
FRIRLER H IM/L NaCl % % 8 X %e i, 1) f #
BER . EERGERENERRESEKEE. FEH
MERRE ANER.ABITHERZSHMHEM
FALSE T R R 6 J k4T
1.2.3 B8R G8FFRKE 4L

B EH pQE- Cel8A WEHA KM ITH B H %
EME LB EFEP RGIEFRZE OD 0o J 0.4~0.6
B, 0 IPTG EA%E X 0.5 mM/L,37Ci#%ES 8 h,
TR EHE AR Cel8A i fl Ni-NTA 8% B
gife, AaE 30 kDB MM Eh b B, sifb iy
Cel8A B 1 AT 25 i 36 TR 045 L B 8 I o 3 0+
1.2.4 ZOARKRESGMT

HH Bradford RWE " ME B L RKE. f#F
LWHERAEY TRA R A 7 8 Bradford A &, %
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NS ERBMNAERKBENERT L B
EYES UK p-1.4¢- BHER. BAKY L E. A&
X%, URREY BN, FEERKEHEAFEDL
BB M, DA 4 R O B A Ak — K
REL,FBEHBEEN— 31,4 BEREENN,
HERELSBEFAZ - REEANEYHESE., MK
NAEEBNARREBRMR  HRANBYIIEE
REE, BHENSIBRREST CHRERBVREK
BARMER AT =L TREMNKIBE -1 F4%
REAWAN RS WEFRHENREMELELEY
KED

ARRELIRREFALIEE, NABBTE R
HEREAFBPEIA— ClSADNA FB 5 p-1,4-
MHREMAERRMMELUE. & SMART #—
EHOMEAAXR—THETEAREEESNEAR.
XAEERHFTEARSMAMZ G, HAT B
WARR XNMEAFERTUKBRPEGER, KR
EHRE EFESETR LR T KEEER, S
R—ANYARERZRE. BHEUERAX Cel8A K
MAEEMHBERN pHERN 7.0, RERNIRE
HAWOC, ER-NFRMPEERAFRORNTT S
iE.

BRACAXRBERNBFERERRAAES
FRES  BREERAXERMAATEREN
FERHHRE ., MR IESHAWNBITERE ATF4
M IFHX MRS %R CelsA BARYIKE
Thek. BHW,BWBETEN FHERFERFAEHS
MR ENRETHRZIIITERE, KRR AL
BEBAIMIAERBHESRDFEER. #—53
HEBHERERA AR EBMATHRERE
ARXRBHESR.
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