20 % 5M
2004 £ 9 A

% I & ¥ #®
Chinese Journal of Biotechnology

Vol.20 No.5
September 2004

% ¥ F & ( Bacillus polymyxa )B-B B EHEE
EXBHRDYHNRE. U RBEERSH

R =

e+ £2% 4 7 #XH

CPEREEMENTRF, L3 100080)

W E MEWNHFRITE(Bacillus polymyxa 1.794) FERG D o WE W BER belt, W HWBEXEITH(E-
cherichia coli) X 81K pET28a( + ) b 564k E. coli BI21, KB EHA THE M BL1979. BHHF AN pHEM T
JEF 247 WL, B EHLGH pHHWEMHEREN 37C, BE pHEN 7.0, ZM S gk 5 o W &
NI7%, BEEHBRERNBERARKEAAZEMAASHERGER . SR AR EHRAER IS ERERH

ARPHBEETMIEE.

XRIR pHRETN, LR FRITE(Bacilus polymyza), HH KK

MEAHES (786  LRIRIRE A

B-# & W% H BF (B-glucosidase, EC3.2.1.21) X K
BD-ME T KMRe, B —FeBMEfL KM 3- M B b
FRERGERNS EAEEBREP - LRETEY
B, AREMARG =X KREAR, 2L B
WRETE SE KB R-HRREERE, T
BREFRIRP NFRESIFRERBEATUL=E
FEHEER. B AEEEFRTT S AR KRN
WM RABEERKEMLIERHRES T,

EX, THEMAREEREVERF ABXE
BEPEW, LU EEMTBNAREREZE
FEEN T EFR. ENFAREN ™ - HEET
BYARSGERRENAE _HABRE-HER,
XN FHARAERVERIANEFEET L, BAME
BEHEEA”, ZMEBEC K 1989 £ B Gonaler-
candelas L SERETR B HE17 T REBF R, BERIEE N
B LR 9 EL 35 X0 0.36410/mg! "

EXMNEHFRAEPRED 3-HBEES
bgld BEH H H B E pET-28a( + ) L, B L KB
B BL2I(DE3) , f ERFRABE-EAHRTHER
EXBHEFEIRTRUEKRSE EHAREN B-HE
BHBMYHIERN 14.9 IU/ng, FESES M EHEXE
B-H B W H R Al AL X KRt AT T 05K

i 7 B #7 : 2004-03-08, 8 [ H # : 2004-05-25,

MRS 1000-3061 (2004 )05-0741-04

1 HMAAngE

1.1 ##

1.1.1 Hek S BR: KB & ( Escherichia coli)
DH5«.BI21(DE3) . & ¥ 5 #HF 8 1.794; BUAL pGEM-
T Easy 8 F Promega 23 #] , BiBL pET-28a( + ) A& 3K
RERF.

1.1.2 EHFE: KA BIEKBEERKBHFAEE
MERFRATHE IERENNAFRBEEZANK
B 50pg/mL,

1.1.3 {#l: & F DNA FRREI#E N 1) 8 . T4 DNA &
K .Taqg DNA B 48 .DNA B AIE EAKS
FRIFEWASREEYHERLA N BHEERR
B8 . X-Gal MH Promega A 8; Ao FREEAGEY
H Pharmacia /2 @ ; PCR ¥ 5| Oy th WA Bl & AL;
HEAARKAE T Sigma FAH .

1.2 H&%

1.2.1 R FHIFH LS DNA AR #% B Murray
MITES NS ERTE 179 FREEFHA L
DNA, K/NE20 kb X .

1.2.2 bgARENPCRY . RIECHRENSE
HHFFE bgld BEFHC , @i HEREFHST
M FEIIYH S MARNEEE— BamH 1

£&0H . BEREATRER TR H (No. 2001 AA214151) . PFBr 1R €1 51 7 1 # IR (No. KICX2-5W-206-1) »
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742 23 o) T B % i 20 #
Hind ]]I ﬁﬂ] {-‘\-‘E ﬁ o
/ £
Pl : cgeggatecatgactatitttcaatt ; P2 : cccaagcttitagegictagiciceao 2 - % 5[‘:] ﬁ *ﬁ—
BamH | Hind Il 2.1 FHEREMERANKE.ETSREHEAR

VIZKESERFFEE 1.794 3 H 4 DNA A8, A
5|4 P1.P2 3t bgia EEH 4T PCR ¥ 3. PCR R KL
{KE X S0uL, & A 50 ng 1.794 &5 DNA,0.2 mmol/L
dNTP, 25pmol B 5|4, 1 x PCR KM & Wik ,2.5u
Taq DNA B& M. RN FH:94CHEH 3 min 7,
94°CAEHE 1 min,45CiB K 1 min,72°CEE{# 2 min,
135 MEFF ;R IG 72°C P Tmin, PCR 33§74
£ DNA [t 7 & el il
1.2.3  bela RS IFFI 7 % PCRDEE
5| pGEM-T Easy b, %14t E. coli DH5a, FHZEREIH
bglA 2B M PAYEFTRE , 4T RE LI 4 5€ FIUF S 2T .
1.2.4 bglA BEBEHARLBIENME: AA BamH
I 70 Hind [ T BHI1 B0 bgia 2B fy B, E 3
Fe ik #IK pET28a( + )Y Bam H1 0 Hind [l 8§40 fz
A, BREMHR BT, % E. coli BL21(DE3),
1.2.5 EFREHAXEVEEFEMAAEL
FU% . & MUG(4-methy]l umbelliferyl B-D-glucopyrano-
side) 7& T DMF ( Dimethyl formamide) %, %% 20mg/mL
WL AR ERA. EREXEYRE MUG B
IBHH TR EFEAEEA T ATRETR.
1.2.6 bglA #EB7E E. coli BI21 FHIKTEE: W
HARERSFHEEYN LBEFEPREFEREN
KM, A PTG BIA ¥ E 0.75 mmol/L, 37CH
S 3~ 5h, EHE T 4000 r/min BL> 15min WEEE,
1.2.7 Bk H1oMBEHERELAEEMNT
SHEFMERM LB EFBEF, BT 377, 200r/min
FTHRSEEFHRZ OD HK0.5~0.8,37TCHEIEH3~

Sh., WHE MMM, # SNBC 3S NTA Resin HIBREFEE

e R4 T iR His-Tag EH MK

1.2.8 SDS-PAGE 3% 12K 5 & & 4 %7 : Folin-B2 77
HME AW, 4 AEA W ERAE L
1.2.9 FEAEHEE I A vk BB S 5 B R BV
B4 7% ~ 15% ,2mmol/L MUG IE B AT IE R,
1.2.10 EHAZZXPAEWEMEHONE . #
#i{k J5 B RS W B3 T W B A BT (B-pNPG) W IR
MHTEENE . R —EHRBEMNER 0.1 nL, MA
0.1 mL 1 0.2 mol/L BB E —#-FriR BR (CP) & i
(pH7.0) BC A 9 10mmol/L. pNPG Ji& ¥, 37°C K2 KL 10
min, A 0.1mL 0.6mol/L Na,CO, i3, K ERZE
2 mL J57E 400 nm Zb W Y MR W, LA 4 PP AE AR 1 pmol
p-nitrophenol ST TR BB E LK 1 RETE B

it PCR 35, N B R 3F AT B 5 DNA 5
i 1346 bp bgld FIEE K B, E B} pGEM-T Easy &,
%1 ,%4k E. coli DH5a, FFPI4rAr s R RIAY Y
HE bgida BB FF 5 HGE 8 FF 5 R RN 9%,
¥ pGEM-T Easy b /) bgla 2B F Bt ]l BamH 1 M
Hind ) F ,iEA B FRL K pET28a( + )W E R
I BamH L 1 Hind [ 07 & L, 5% 4LZ KK E.
coli BI21(DE3), ¥ EA AR fir & N pETBT, B &H
5B B E 4B bk A & O BL1979, E 4 R pETBT
WP 1,pETBT B ¥ 43t WA 2,

1 EHEN pETBT Bif
Fig.1 Map of recombinant plasmid pETBT

2 EAMN pETBT MM EE
Fig.2 The restriction analysis of recombinant plasmid pETBT
1: PCR product of bgld; M: 1kb DNA ladders; 2: pETBT digested by
BamH 1 and Hindll ; 3: pET28a digested by BamH I and Hindll ; 4:
pETBT digested by Dral

2.2 WEHXEHWHEMAERLT

BUAFHER b A BEEFBNEHAFETES
MUG B9 LB it 4R Eifik, 3 TRk bgid HEM
BHE 5% 4k F 5] 7K R IS 4 MUG 3 B B 4-methyl umbel-
liferone , Y A ESMT T AT K. ERNLE3,
2.3 pRERETRERAFSRELEBNS REL

K EAWK BTION BT FMEEMN LB B
FLIPTGC TG, B4 E L8 FHw, #17 SDs
PAGE 4y ¥ #l p- %5 4 H 8835 T WKW . SDS-PAGE
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59 B =% BT (Bacillus polymyxa )P W BT REAE KB A PO RE S EMEERS T 743

B3 MUCVERAEEBERLT
Fig.3 Activity screening of transformants with MUG

1,2; positive clone transformed with pETBT
AFERB.SCESHEHEFHENELHERRE
#. BEAEASFEAN 52 kD, XRKIME P Bacil-
lus polymyxa BT 7= B- W B H BG4 F B K 50 kD', &
TR - AWM ERN NFREMT 14 M HERD
BRAEK BAEAMNS FRXNSHEBHEAR 08

1 2 M kD

-— — 07 4

- 67
, —43.0
= “ 1—3l.0

- —20.1

M4 WHRE W BIAY SDS-PAGE 5 #
Fig.4 Analysis of recombinant expression f-glucosidase
by SDS-PAGE
M: standard protein molecular weight;

1: crude extract of recombinant strain BL1979 induced by IPTG;
2: purified fusion 6 x His-tag fusion protein

REIE T A 24 7TIU/mL. EA R B A - M ER N
—H#E T MERIFICHBRAER,.TEERERM
HEWH 4., p-H BB TS 2 SDS-PAGE
AT AT RAN—H—FAW BRERAE4, BT
BEAMRGE AN BEMEELEE N 92.7%,
2.4 FEHBERRAKX
BAaLENMAEASTETHBEERERKS
W, H MUG T EHE S 6, 30min FTEENIKXT
BEIRSE . EDHEE R2S0 6, BEASER
BATUELTRER. BRARMREFEEING
RAFGTAW TAMAEREANFHBREBREXR
RETHEREEA, HEZ O A NEBERET
BERNAKBRES(BRERALES5,ABHH
R#E &, {8 _E £ B 5 51K 40pL 1 30pL),

B S ahfb)S B0 ST T M 0 A 2 B0 BE R A L 3K
Fig.5 Nondenaturing gradient gel electrophoresis of
purifed B-glucosidase
1: comresponding activity of f-glucosidase was photographed under UV
lLight; 2: the gel was stained with Coomassie bnlliant blue R-250 and pho-

tographed under visible light

2.5 MARAPNGREROER

HEARE -HERET B REEREMERE pH:
EARBRERGTATEARENARTRES
T ERZEHARHBEEREN37C. AR pH
B &G TANEAREL p-HERNTROMED,
EBZBE pH7.O B R BB AKE 7, R AE
BEpHN 7.0, EARXBHERTRORER
EMEEpH SXMBHEN - HEBETR-Z(H
6.8 7).

Relative activity/%

6 pH{HXMEHRE pHEMTMENHER
Fig.6 Effect of pH on activity of recombinant 3-glucosidase

Relative activity/%

0 20 40 60 80
Temperature/C

A7 BEMEAR:FEEBETREIRNER
Fig.7 Effect of temperature on activity of recombinant B-glucosidase
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B ¥ #® 0%

3 it #
BHEMEMENATERRTH—TERY
5. EER BR EPRELPRERNNANE,
HARHEELFERAEEFESAIOME, KESH
HERENARRBS THBREZITEHBNNE
FEYR. PHERETSEAERBNRRER I EHN
—HRB,HEEESERNE P IRBM, T EERS
S HERNEROELAKBILHNTRELAR
BERE, AXEEHFATEN - HERTEESR
bglA HE P pET28a( + )BE LW T7T REHFF
W75 E. coli PEBTHHFEIE, pET28a( + VE. 37
REEA TTRBHTFI, . EXEMNBRAEAFTA
6 MAEMIRCE TR T EAk, X FiH—26
REHELERIEE -EXBRRAB L,
Sanz-Aparicio ] F AN YR EREEO S AL
MM ERFRAB-AEHTEEEEHUERR
RET HAEK, TN 400 000D, T KA1 B
ERkEEREST, AR ZXEEEEAEBLAT R
UEMHEREKENEEEN, QE _RE HRE,
ARKAARKE SEERERABHREN-EE
BHEMEE MEAERERBEHESH. X5 RKAN
BERHEAEYERNY SERBEBEHBX S, XX
MR ZMKBNEETEEE L,
BHIEHEME EHKEYERE, RETH
AR RHEMEME TREKEERERE |, ZFXK
R R BR A K AR B-1,4 % W 82 ShE T K B-1,3.
p-1,2 fﬁﬁﬁﬁﬁ“:o AXFRZENKRETERET
T HF B ( Bacillus polymyxa ) () 3-T %5 ¥ 11 B8 9 B 3E IS

MR B TEEDRBLPHERR
b, B M RERE R 37C, B pH{EN 7.0,
RATRERR ) T HAT I PRI A o X A% ol il i %
B ES A FRARA" S RBEEHR
FHE AXTIRRNEHE—SERE.
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Expression, Purification and Enzymatic Characterization of Bacillus polymyxa
B-glucosidase Gene( bglA ) in Escherichia coli

ZHAO Yun LIU Wei-Feng MAO Ai-Jun JIANG Ning DONG Zhi-Yang~
( Instituae of Microbiology , Chinese Academy of Sciences , Beijing 100080, China )

Abstract The p-glucosidase encoding gene bglA was cloned from Bacillus polymyxa 1.794. The bglA gene was inserted in ex-
pression vector pET28a( + ) and transformed into Escherichia coli BL21 (DE3), finally the recombinant strain BLI979 was ob-
tained. Induced by IPTG, the expression p-glucosidase activity reached to 24.7 IU/mL. The optimum temperature and optimum
pH of the recombinant expression 3-glucosidase in BL1979 were 37°C and 7.0 respectively, the purity can reach to 92.7%.
Analysis of the fusion protein by nondenaturing gradient gel electrophoresis, we found the fusion protein exists in dimmer, tetram-
er, hexamer and octamer, they all have hydrolase activity.

Key words B-glucosidase, Bacillus pumilus , recombinant expression
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