CH2BEELN A5 4 HHAER Vol.28 No.1
2009 £ 1 A Journal of Food Science and Biotechnology Jan. 2009

X EHE:1673-1689(2009)01-0086-05

K5 2 F R I Tt B PE A 3 BE T (2 IB) I
5 TP

AR, B, FIF, HHE
(1 HIAF ZEBIWHFEFRERALRE, HT M 310029; 2. AAXEER THFERE
HAE R, MT F 3% 312000)

W E. BECKRGIRKF A E (Bacillus circulan) Fo 46 3 3 %4 & (Bacillus subtilis ) KR
Hrg X B A7t 5, BORY Wk 45 F A (Bacillus brevis) ¥ 65 B-1,4-A A R BB (AT
MAARESG,EC32L)ARAR, FAIWARA ZABRLCEAZHAREBESLR
AF490979. 1 #o AF490980. 1 £~ 51 H 97%# 6% A AR, EREFRHAEAHRA BB LR S,
HHEBARBREANREH K pET-30a(H) AT A fE, LK BHH E. coli BL21(DE3), €4
AR T ARE AL} SDSPAGE ki & RAW, IPTCH B . ARBEEBEXMHE
WRAKBERAK DS EHBEHTA26.14U/mL, EAAEBSHRERAEH 50 C,%iE pH
# 9.0,

XA ARG, AR kA APHE:EFRFE

PEASHKS:Q55; Q785; Q786 SCERARIAE: A

Study on Xylanase(xyIB) Gene from Bacillus brevi

HU Chun-xia'?, LU Ping', LI Wei-fen!, XU Zi-rong'
(1. Key Laboratory of Animal Molecular Nutrition, Ministry of Education, College of Animal Sciences, Zhejiang U-
niversity, Hangzhou 310029,China; 2. Department of Life Science, Shaoxing University Yﬁanpei College, Shaoxing
312000, China)

Abstract: In this study, a pairs of primers were designed according to the published nucleotide
sequences of putative xylanase genes of Bacillus circulan and Bacillus subtilis. With the specific
primers, a target fragment of the §-1,4-endo-xylanase gene was firstly amplified from Bacillus
brevi L8. Sequence analyses showed the homology of the cloned gene to AF490979. land
AF490980.1 were 97% and 96%, respectively. The recombinant expression plasmid was
constructed and transformed into E. coli BL21 (DE3). SDS-PAGE demonstrated that the -1, 4-
endo-xylanase protein gene were expressed extracellularly in E. coli BL21 (DE3) successfully. A
maximum activity of 26. 14 U/mL achieved gotten from cellular extract of pET-30a-zy/B[ BL21]
induced by IPTG. The optimum pH and temperature of the purified enzyme were 9.0 and 50 C,
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ARBRARAB _ARREH . RELFER
M—MEERS. ARBRYIER HIHERE
AD-Mm R AERES 1,4 FHREZER, M
HHORBHOARIM R . HI, KREEHTRKBER
E—-FIIBHHEERY . XEBaE 1,411
ARERH AABER. cARTREBEBDMER
%, K a1, ARG (EC 3. 2. 1. 8) fEFE %
ARBIFEEARBEREZEN L -BHR BK
Tk B R R L B O K B R K R R RO
EHRA B, BBk KA EER(xyla-
nases) i@ # R 2 F1,4¢-WYIARAER. ARER
FEFETHN EARERSEMEY T, RHE
AREERBARMR. BIHA L. CREEH
REARIEFANAREMENCH AERR
KO, KRR RN AR ERN GA R
ZARE (B A X5 R B (B. brevis) i) K 5 58 B
ERREMRENARENSIZES MR DRE.
Foh A REERHE K AEM pH EREMBRIER P
o RELBEREBEEC . B R PREME
KBFEHFEKXT B. brevis L8 KEREERN, IH#
AN TRETYHBERE. TRERIH—F
R ARREMSH SR XREE T RER.

1 #H#E5H%

1.1 EHRBESEERA

% HAF & (B. brevis) L8, E. coli Topl0, E
. coli BL21(DE3) iU AL pET-30a(+) i #k & BT £
EBEMHRFE; pUCH-T vector iy B Promega /A s
ARBEWH Sigma A #; X-Gal ,IPTG.T,DNA %
B:M . TagDNA R EMMA MR HEANTBE® A
TaKaRa 24 8] (k%) ; DNA Marker 8 § MBI A 7]
(Maryland) ; DNA # 2 X P & W A M E R EE
BEARBRAR; RpEBAA & . PCR 1§ 3t 7
& 3 B ) W ik 30 & #1 PCR A 57 #9924 Sangon( b
B ARG ARG R B,

1.2 PCR §1%§

ZH Genbank k¥R #H#F & (B. circulans)
IR E F R 8 (B. subtilis) 9 B4 KRR B8 3 H
B, BT X5 8 L BERREYHEARETR
AFARFF RBUAANT .

5PzylB:5-AGGGGATCCATGTTTAAGTT
TAAAAAGAAT-3'( BamH 1)

3PxyiB:5'-GATCTCGAGTTACCACACTG
TTACGTTA-3'(Xhol 1) '

UEFRAEREEANERETAREERE
BEeY ¥R B. PCR KW & & (50 gL) H:10 X
PCR 2 # (& Mg?* )5 uL,dNTP(10 mmol/L)
1ul,518%& 1 uL, 4 DNA 1 pL, Taq plus
(2.5~5.0 U/pl)0.5 uL, THEK 40.5 pL. KL
%4%F:94 CHIAH 2 min, R/F 94 'C 1 min,55 C
1 min, 72 C 1.5 min, #1F 32 M §3,72 CHE @
10 min, PCR R 7E PTC-200 B $4 iEFF A b 347 .
REMR 1B RIK, BIMT T RELE R, A5
BB R B AR .
1.3 BRNRBENRERUE

FIEEW E 8 H B, 5 pUCm-T Vector % #
Ja 54k E. coli Top 10 B Z A4, &R H IPTG
1 X-gal B9% Amp* 8 LB iR FRAHGTEERE
W0, PRI G % R BRUTR. PCR % 4 M1
FRALEBXBREMTEARWNSF, HiERE T
£ 5 pUCm-T-zylB,
1.4 BERERAEEAIZHNAR

433 BamH1/Xho! 1 X E§4] pET-30a(+) & _
B 5 pUCm-T-zyIB, I B iF B EM B 0 H
Bt,T4 R 4 CHEE,CaCliE$ 1k E. coli BL21
(DE)BEEZS MM, %A F& 100 pg/mL Kana* i
LB ¥R L. BEVL BB 7%, B4R 4L L, AT XX
BUEE. MUEEARETB & AN pET-30a-xy-
BBt EAEXEATEE WL R pET-30a-xylB
[BL21],
1.5 B#EBRK SDS-PAGE

HEMHERETEE pET-30a-xylB[BL21]F %
18 pET-30a[ BL21]( %5 ik pET-30a ¥4k KT &
E. coli BL2I(DE3) B #) #FF 2.0 mL & Kana™
(BRFREWEH 100 yg/mL) B LB WK IR E P,
F 37 °C,220 r/min FRFEIEF S, BLL1: 50 By
R BT 50 mL & Kana® f 7 # LB 1,220
r/min ﬁigi ODgy @J 0.6 ZEE* %%V&Ej@
1 mmol/L IPTG MiESHFH 6 h, Bl 4 CELMK
EHE HEARREZNBEE BE EHRL
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HJS,MA 5XSDS-PAGE R Bk 4%, K
AF ¥ 10 min,4 ‘C 12 000 r/min Z.0> 10 min, B |
W10 L BRERFRENBEGBRIEKMN LH#ST
SDS-PAGEfE FE ¥ RE s 3k, WM BB R BB H
5% . A EBERESE N 12%,BEH 80V,
1.6 KEBEHEHEEH
1.6.1 HEAMHE& FHBERBIFHRSRER,
WEEK, ABEFEERE,4 C 12 000 r/min B
£ 10 min, B L BB B BT EE N E
B2 R,
1.6.2 BEARM TR rH WESHE Miller
ZYW, BMEHABRMN (W EXL. B8 >4
1 pmol KEEHIBEE N 1 MBI AR RBEESIS /1.

MYBERERAKEHE . % pH 7.0, RN
20 minf &4 T, F 40~90 CHEHN,.EHK 10 C,
43 B0 5 BEIE , A BETE 0 100 %03 A XS RIS
HEYHREMAREHERRE. BAREENE B
W4y N EE 40.50,60.70,80 CALHE 20 min Ji5, 3 B
KB RERATEUNERKBIEE, URFRRU C
BRI K BEREIEHE S 1002,

EE pH R pHBZEH . ARERMBET. %
S ERFE pH &4 T G, B &R 100%
HEEMSEE, BB E MBS pH H., BMRE
KA pHE&MHTF 40 CRIA 1 h, B4 510 € %
HEEE. RN AMEMECE 0.1 mol/L BERR
M- ERE T (pH 3.0~7.0), Bi M ~E -
SEHE MR (pH 8. OO H ER-ERLRE
#W(pH 9.0~10.0),

2 ZR55%

2.1 BHERNRERAEINSH

PLAE 3F HUAT B A B A AR AR AT PCR 3, 7
VEFRBIBILWFEHEER K, 4R mA 1
B TE4 650 bp &b A K I, SRR,
FHEREFHINFERESTRE  AFRTFEAR
FVERE AL K /MK 642 bp, B %5 A DQL00303,
% Blast BT ZFF SEEFHHEFR
FFE A 3FOR ZF A B AR5 8 & B (B subrilis
AF490979. 1, B. circulans AF490980. 1) & [/ I ¥
SH5Kk 97% F196%, 5 H T H AU E R i R IR
HhEH. FRAXEFRITEARREBEANS
—WK i, £ DNATool 5.1 F1 SignalP 3.0 Server
ST, RPZERSL 23 M EERRE, EiL S
FBH 23.3 kD, & £ 2% 10. 30,/ 28 M EEM R
55 B 5, B4 R A 1S5 BARE , BB Rk i 3

wHFERN20.2 kD, %8 5K 9. 93,

M. 3000 bp DNA marker; 1. zy(B #[H PCR =%
B1 SFAE cyB EEHE PCR 7188 5k M
Fig.1 PCR amplification of xy/B gene of B, brevi

2.2 ARyEmEEKIL SDS-PAGE 53 #f

B K Bt 5 pET-30a(+) 4 314 BamH
Xhol | MY 5%, EBEFYH L E. coli BL21
BRSHAMR. RATHEK PCR £, BAERE
FEAREBIEHSE R pET-30a-zy/B, HHEAR
%R pET-30a-zyIB 2 BamH 1 1 Xhol 1 M B4
VE, B8 —&BME&H LB 2. 5EHHPERH
R EARERBBRINEAKRGHE EHAHE
fir4 % pET-30a -zy!B[BL21],

M

M. 3000 bp DNA marker; 1, pET-zy/B digested by BamHI1/
Xhol

B2 EARK pET-xylB BRI 8 E
Fig.2 Restriction patter of pET-xyIB
FE A H pET-30a-ry/B[BL21]& IPTG B S %

ik, R R VEREIE ) B AT & 26. 14 U/mL, SDS-
PAGE X R B R (LA 3): 5 R &% Fb i %
BAK, 2L %KE N 1 mmol/mL IPTG Hif F R
HOEAMEMKER —KAR 29 kD W REE
W H5MAREFORDEYE BARREHEES
R — B . RPIRE R RSB 2 e B B,
E 16 h Xk &HH.
2.3 EAAREEMAER
2.3.1 FHARBEOREBAFARIE &K
2 AR A R0 & R D 50 C (A 4D, R IR B
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44— 66.2kD
«— 45.0kD
«— 350kD
44— 25.0kD

<4— 18.4kD

44— 144 kD

M. protein marker; 1. pET-30a[BL21]; 2. pET-30a -zy!B
[BL21] induced 2 h; 3. pET-30a -zy/B[BL21] induced 4 h;
4, pET-30a -zy/B[BL21] induced 8 h; 5. pET-30a -zy/B
[BL21] induced 16 h.
B3 BMAKKEEM SDS-PAGE 3 #f
Fig.3 Analysis of the recombinant expressed xylanse by
SDS-PAGE
2 80 Coe, HAHX BEIE /1% 21% {83 90 CRt, 4
XHEGTERA 4.6%, mE S WAL, EREMRTF S0 C
B ZRE R, MR ER T 50 Cot, BHEHT
FRBR , BV TE 60 'CALEE 20 min HERARMIE H1{X
#5.2%.
120
100
80
604
40

A3 B ¥E/%

201

0 ' 1 'l I
40 50 60 70 80 90

#E/C
M4 REMEARIARNBHRENEN

Fig. 4 Effect of temperature on xylanase activity
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Fig.5 Thermostability of xylanase

2.3.2 EHARHEGYZEpH A pHAEKR
ZEAMMBERN pH X 9. 0CCLE 6), & F it
PEARRBER, Y pH<6 B, XM BIELERF. B

A X BEE/%

B 7], %K EWRZE pH 5.0~10.0 WRE N
BlaE. ¥pH< B, MM BENBRE MEZE
pH 4.0.40 CTFEFE 1 h, BIEHR K EIE 90%.
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Fig. 6 Effect of pH on xylanase activity
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Fig. 7 Effect of pH on enzyme stability

3 & &

B 20 42 60 SEA0TIF R, A TR0 B L A LA
Wiy K, HERR AR ER S RE B F
BRI Tl AR A LA 45 3 RE R B s

- TP ERATIEZEHMA AR TOEF. A6

FPERME F R B PRI TR B K R AR
H.EFFSaAALSEEFNECERTENE
EXERFE FIRFATFESHEARAYRE
e XEEFEZE KRR RERHFRFEAR
WML R T, AR —ENER RFT
BFHERENEL, IENS BREESR. EHER
DA KGHEAREREATRELEYEEEN
BEAAEWHB. MEZLMAT 6 MERENR
B AT —SHELSREBTFRAUBHTELABI R
—MARBEIT T TR, BEARSARHBEN
BREREMEE pH S5 HEEV RENENF
FHF B e YR M Nakamura 255 3% 1 i) 8 BE AT B
RBHAREEERAM. MY F NRM
AR HMEREREREE W,
EREARRBEM(AEER EHAERES &
REBE BRERAE BEEREGRB DTG Y
FEAEBRKHREYS. MERKTILF.BEMT
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HEARFRLHE, TRERAREMNFEERRHK
BETHASKBEEBERESE EERXT LT,
ARBEYAEEXFEANAENIEE. BES
pHEMAETRABRERENEEER X
AR, A, Bl ERNTEBERWEBERRERS
FIBHURRBRARBEBERCRBIHRSY
fFZz—M, StARRBREEEATRETUREAR
REBOER, mlEEE ABREM pH B EH
S EMETVE= FHMNARETHEENE
X. Umemoto S T WEARKEE Xyn] f 9

HAREBHEORSEH, RAE Xyn] HEALE
MFELIHFHRNEE, BANSREENER
BE Argd8.Lys51 fl Lys52 R A & Gln RIBE R X
sughid R A, REEE pH B KA 9%
BT 7,48 451 3% JUA h 58 nf i3 K B8 0 R 1 i
HE TR, HEEFELREOEE
H—SHRAREBENSIHZHEANXR, 2R
BEERREEHFENEE I RABEEH#TH
#oOAES— S RE SRR, b X
£ T o 7 P SR S SR B
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