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# E. [Fx]) p-5 H#EFB(EC3.2.1.21, p-glucosidase), £ 4 & o ffbs 2 F o) & 220 R0,

BAT ok b R 6 B-F] HAE B % HORBR THMAAR, RET@ANKRY, LR YL E8EE N
TRk, #AEEME. REEHERTCEE .. BeE ) 52 F MR H 5B, 8T 2FRAR. % #
TR A BA A5k 09 84 1E B TR, AR T AR T AT 4R 3 Bl 32 MR AR BAG AT AL B-F) B 4B B, AT ik
TAbxERR, [ B 491 Mg 304 3F 384T 5 (Bacillus thermoamylovorans) £ B 40 ¥ 323531 A B-5) 2) 48 Hr B
AR, BEARTA. FREZFEE LM ARFEHE B-F H4E 58, TRALBFHA, AHHA
B-F] EJHE B AL LT L F KM ARG LR Ex A wh, [FEYALSRITA B-F 483585 2K A bgl52,
M F Kk pET22b-bgl52, F+ ) d bk ik 45403 K IAF ) BL21(DE3) " SR ILTia M &L, 44
Ni-NTA % o BAT 8hA01F 5] 5 4h 5 09 B-F) 248 3084 Bgl52. (4 R ) £ F LKA R4 pET22b-bgl52 &
KIATH BL21(DE3) ¥ 69Tt &k, JH3RAT B-#1 A4EH 85 BglS2 4bk &, a4 TEH 52kD, £
70 °C #= pH 6.5 &M F &Ik AEZE M, VA p-nitrophenyl-B-D-glucopyranoside (pNPG)# J&# i &4 bt B
&4 223.7£5.3 U/mg; Ky A 9.3£1.2 mmol/L, Viay 4 270.3+4.3 pmol/(min-mg); Bgl52 1% K% B-1,4
VB A0 R, Feo e Mg™ 3T B UEE M AR, Co™'. Cu”F= SDS 474 & H; Bgls2 £V A
G UH B B AR A AAEE R B-R BT e —, B R AR AR P INR AR 0.2 mol/L ) H4E 0 T 42 A
EANE 284 4%, SMRIFA 0.4 mol/L AAERTTTRIE /) £ 3.24 12, FIA Bgls2 AAEEMH TFTAKRR
Z Ee RAR I E . (458 ) AR AMA YR RA P BBROZEZETR, BLRNKREDHE RS
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Recombinant expression and characterization of B-glucosidase
from Bacillus thermoamylovorans
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SUN Xing' LUO Xia'

Abstract: [Background] B-glucosidase (EC 3.2.1.21) is an important component of cellulase system. At
present, most B-glucosidases used in industry come from plants and fungi, but few come from bacteria, and
there are some problems such as low enzyme activity, poor thermal stability, narrow reaction conditions,
products inhibition, which increase the economic cost. Thermophilic microorganisms have special genetic
information resources, so it is possible to excavate novel [B-glucosidases with good enzymatic
characterization from the genome to solve the industrial problems. [Objective] A novel B-glucosidase gene
was extracted from the genome of Bacillus thermoamylovorans, and purified protein was obtained by gene
recombination, heterologous expression and protein purification. The enzymatic characterization was
studied systematically. It can lay the foundation for the application of B-glucosidase in the fields of
cellulose hydrolysis. [Methods] The recombinant plasmid pET22b-bg/52 was constructed and transformed
into Escherichia coli BL21(DE3) by electric pulse method. The recombinant protein was expressed in
soluble form and purified by Ni-NTA affinity chromatography. [Results] The recombinant plasmid
pET22b-bgl52 was expressed in E. coli BL21(DE3) and purified B-glucosidase Bgl52 protein was
obtained. The molecular weight of the Bgl52 was 52 kD and it showed the best activity at 70 °C and pH
6.5. When p-nitrophenyl--D-glucopyranoside (pNPG) as substrate, the specific enzyme activity was
223.7£5.3 U/mg, K, was 9.3+1.2 mmol/L, V. was 270.344.3 pmol/(min-mg). Bgl52 preferred substrate
for hydrolysis of B-1,4 glycosidic bond. Fe*" and Mg”" activated the enzyme activity obviously, Co**, Cu*"
and SDS inhibited the activity of enzyme. Bgl52 is one of the few glucose and xylose-activated
glucosidases. A maximal 2.84-fold stimulation by glucose was observed at 0.2 mol/L, and a maximal
3.24-fold stimulation by xylose was found at 0.4 mol/L. At the same time, under physiological conditions,
Bgl52 was not substantially inhibited by the feedback of the product glucose. [Conclusion] Using the
genetic information resources contained in the genomes of thermophilic microorganisms, and through
modern biotechnological methods such as gene synthesis, we can excavate the B-glucosidase with
excellent enzymatic characterization, it lays a foundation for its application in cellulose degradation and
other industrial fields.

Keywords: Bacillus thermoamylovorans, B-glucosidase, Recombinant expression, Enzymatic characterization
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Mt 06 IS . FAERE M 25 L O AR R S R
7 WE 1 55 W R AN A I A, 2 T
FETolb R, Bhn T 23 piAt 2,
ABFFE I 54 NCBI F CAZy $od g v sk
T8 B 0 FACTE A3 2 AT TR R R 4 g Y
B-I I WE T B (BglS2) M 2 B 1R 7 41, 12 AW
FEN AR B-H A5 W5 I, W Lk s+,
NTA B bgl52 HeH 55 344 g H 41 F 3k ok,
LA R AT BL21(DE3) P i R IR Ik, 3k
RAETER S AR B- AT, JF X
JRJRIF RGEFE, AT A e I 25 Bt

1 MBSk
L1 ERFABR

KIAFFE BL21(DE3)AlFik: pET-22b 3k H il
MADRG(LROABRAF
1.2 FERFIFMNES

Ni-NTA #:Ji¢, Novagen 2\ H]; p-nitrophenyl-
B-D-glucopyranoside (pNPG) . p-nitrophenyl-p-D-
galactopyranoside (pNPGal) . o-nitrophenyl-p-D-
(oNPG) .  o-nitrophenyl-B-D-
galactopyranoside  (oNPGal) ., Cellobiose I
Lactose, B T A= AW RHE O A PR A 7] 5 —msmk
FH 8% (bicinchoninic acid, BCA)E:E [1/E A6 iz,
Me, BRI RAEYEARGRA R HAbE )
R, R 24 A P A R A PR D

HLFE AL, Bio-Rad 22w 5 P i 200 i A9y e
1, T Z AR A RA A s AN
JEEETE, UNICO AU#R AT BRA ]
13 FIahSEHRREE

Bgl52 &SR T 5 (AW114273) 3k 5 T I #4
TE Ky ZF #0 KT B (Bacillus  thermoamylovorans)
AU, 447 S IRTR IR . HREBURE /K i

glucopyranoside

Hi— K (glycoside hydrolases family 1, GHI1)H )
H 5 /0 SCHAGE R B-# 4 BT iy 41 5
Bgl52 Ay Z 4 text, Horb B-# 4 5 11 MaBG
(KU170546)3k [ Microcerotermes annandalei'™¥;

- % BETF I Bgle (KP736171)HK A — N5 4
SCPEUSY, ARG BellA (GU647096)3k [
TERUA: My 7 3N S0 BelP (KF453503) H
# R E AT = B AP E13™75 AsBGI
(KY039184)K B Alicyclobacillus sp. A4"™, HE[M
A7 - T R AE £k B19%F T HL (http://web.expasy.
org/translate/) , 2 J¥ 41 bt X AR $6 78 £k 43 #r 3K 44

Clustal Omega
clustalo/).

R A DR 1 A 1 X6 B 1 S 3 ) 285 i Bl e
FIH DNAWorks X} Bgl52 2 175781 AL
b, SRIGIHAT bgl52 FEEFHI(1 344 bp) N TH
W, AP HIGI A Nde 1T F1 Xho 1 NI
A, MR TR pET22b-bgl52, KA T4 M,
L R R B E A R G (ZBOAE RA
A58 o
14 RiEFREEH4L

pET22b-bgl52 i 21 Jit ki i 7% A 2 K 4 18
BL21(DE3)H', 37 °C fHil#%55% 12 h J5 PR sa
£ 50 pg/mL 2N 7 % & (ampicillin, Amp)H
5 mL LB W&IAEEFRIEP TR 735, 37 °C.
220 r/min ¥5 5%, FFREWK ODgoo T+ 2 1.0-1.5 B, %
B 1% FP 215 300 mL LB iiAS; 773
(% 50 pg/mL Amp)i) = akSass R, KL
WA EE . 24 ODgoo F+H 2 0.6-0.8 I}, ¥R/NFET
FI IPTG ZLWIE 1 mmol/L, 37 °C &M TS
Fik 6-8 h, FHRLEHSE, 4 °C. 12 000 r/min &
O 5 min W TR T UK S (400 W R
R, TAENHE] 4 s, [EEKIHE] 6 s, 320 min), %
PEAE 4 °C. 12 000 r/min B.L> 20 min J5 EE ) E
5 R HEGIR . 28 Ni-NTA #E4lifb 4515 Bgls2 4k
M, il SDS-PAGE Kulll#E 15> F it fI2ifE, &
PV B 2 (] BCA 128 11 s Al k) 4 o
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1.5 BEMERIH
1.5.1 SERRMNEHNE

L pNPG NJEWIIN E Bel52 BTG, A ZR
300 pL, f34% 260 pL 50 mmol/L 1) Na,HPO,-
KH,PO, 2% m i (pH 6.5). 30 pL 50 mmol/L ¥
PNPG (JZ W4 JE N 5 mmol/L)F 10 uL i B 1
fiti W (IG5 0.085 pg), X BB ZH Hh A o il g
70 °C KIBFIE 5 min J5, MZEAF(300 pL)
1 mol/L NayCO; ¥ RZ 1k, B Nl 2 b (o
mH, BFEE ODgo N EIWOGIE, SE564 5% Bl
SR 3 ASFATES, BOFME. DA %
£ R X TS ZE PR B (ONPYFE ODyg1o R AW GAEL i/
ARG HEE

20-90 °C JufEHN, &k 5 °C fEh—A-ME
AU, BRSSO R
MR s B 50 mmol/L pH 4.0-10.0 J& N 1Y%
Hg i, Hirp pH 4.0-5.0 (Na,HPO,-Citric acid) .
pH 5.0-9.0 (Na,HPO,KH,PO,) . pH 8.5-10.0
(Glycine-NaOH), 7Efwidiili i MllE#1 pH 444
A RS, 6 fad SO pH
152 BEMSH

PEBRRAE 60, 65 Fl1 70 °C 4144 F AT ,
Sy IR BEEURE I A fil SO 51T 0 R A i
W, DA A A B B AE J00E A% 1 T 00 1) Bt T
YERXTRE, rfr g gRE e AR pH 922 vl
(pH 4.0-10.0)% B TR RS, 4 °C {*1F 48 h
J& . PERCIE S TN SR ARG, DARAEAL R
Tif AT J5 35 AT I A TS VR S X RR, A il
FEAN[R] pH 25048 T e v .
153 £EBEFFAFRFIX BRI

FESOWVAR R S AU EE SN 5 mmol/L 14 )&
BT BRI N 1%, 7 e S
S NI BRAREETE , ARSI IR B b
TR P B IR 2R 0 1 T A kg ke R
1.54 KM RESH

DI K 5 mmol/L Y pNPG. pNPGal,
oNPG. oNPGal NJiIKH), $5cidi e 45 T Il il

T o o LR 2 0 A0 UM AR A IS 4 B i) 20k B
R 1%, 7y s P A A D R
155 EHAFSENE

FH 50 mmol/L pH 6.5 ) Na,HPO,-KH,PO, 2% s
W, A RIBCHIARFIREER) pNPG Wk, HeREARIE
B 10 i, FERGE S R E Bgls2 EAS
MR Pk B2 T /g 1, MoK #&
Lineweaver-Burk 715 Bgl52 BK i # Ko, Flix
KB Viaxo
1.5.6 EMEEXEEENHEN

F 50 mmol/L pH 6.5 /] Na,HPO,-KH,PO, 2% it
W R AT R ST A TRl N N I -
SEE R INNEN N S Y I S E A
), BERWE N 1 molL., RNAKZRFUIN—E
AR, ME 0.1 mol/L £ FEfE7ERT Bgl52
IS T3, DA Z R B AT AT (R il g 2 Ay
XfRE
1.57 SRESEEFMAEXEEE D

TE I W AR 22 R TS AN [ e B 19 4 2 0 s AR
VS (0—4 mol/L), TEFRid e 45 F T I e Wi
LA 35 00 4 260 W A W R 2L S R B, I E R
B SAPRRE T Bels2 MBS S, ahr
A BEFIABEXS Bgl52 Bigs 1520 .
1.6 HUEAIEAZ

R AR Y T 3 Wk, BOFISE,
HARMA GG E 3 4175 RIERESHIRA
Origin 2017 %k {4

2 HERG500
21 FHSHh

Bgl52 H itk 52 kD, BLAST %5
RN, BglS2 MEILRR T FINET KR GH1 K
T B~ A T A R P A — k. o
Bgl52 5 Bacillus sp. 7586-K IR B-7 20 Wh 1 il
(PAD70304) 247 5 e A AHITE(74.05%) . (R I%
MBGA PR AR IE . 278 X as e 1
/N, Bgl52 FIPkERIIX 5 4% - b1t 7 51 R
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——————— MAALEFPAGFLFGTATSAYQIEGAWKEDGKGESMWDRLTHDHPEI IKDKSTGD
——MTSDTARSYRFPEGFLWGAATAAYQIEGSSMADGAGES IWDRFSH-TPGNMKDGDTGD
MTKISLPTCSPLLTKEFIYGVATASFQIEGGSA——HRLPCIWDTFCD—TPGKIADNSNGH
******* MATIQLPKDFQWGVATAAYQIEGAYNEDGRGLS IWDTFSH-TPGKVRNGDNGD
————————— MLQFPKDFIWGAATSSYQIEGTATGGDKIYSIWDHFSR—IPGKVANGDNGD
777777 MSQNLSPPDDFIWGAATASYQILGAAALDGRGPSIWDTFSK TPGKVLHGHTGD

R TR P o G S ® L Lk,

VACNSYHLYKEDVRMLKELGVNFYRFSVSWSRILPTGHDNVVNQAGIAYYNNLINELIAN
VACDHYNRWRED I ELMKRLNLQAYRFSVSWSRVIPQGRGA—INPKGLAFYDRLVDGLLEA
VACDHYNNWKQDIDLIESLGVDAYRLSISWPRVITK—-SGE-LNPEGVKFYTDILDELKKR
TACDSYHRYKEDIKLMKELGVDIYRFSISWPRIFPTGRGP-VNSKGLEFYHHFVDELIAN
TATDHYNRY IDDVALMKALHLKAYRFSTSWARLYTETPGK-FNEKGLDFYKRLVHELLEN
TACDHYHRYESDVKLMAELGIRSYRFSLAWPRVFPA—-KGK— V]DNGFDFYKR[[FQIHKH

HEC R * 0 Ak ok Dk ok . B, B 28n K

GIQPMVIMYHFDLPQPLQDLGGWTNPVLANYFEDYARVLYANFGDRVKWWNT I
GIEPLATLYHWDLPAALDDRGGWLNPDIADWFADYGQVLFEKFKGRVKTWGT I
NIKAFVTLYHWDLPQHLEDEGGWLNRETAYAFAHYVDLITLAFGDRVHSYAT
GIEPMCTLYHWDLPQSLQDIGGWANREVVEAFVEYSTFIFKEFNGKIKKWITI
DIEPMLTIYHWDMPQALQEKGGWENRDIVHYFQEYAAFLYENLGDVVRKWIT
GITPAATIYHWDLPQWIPDEGGWSNRAVVDYYLEFAEKAFRPLGDQIPMWIT

* TR kIR rr kkk K . S EETT

MGYSEPFGLAPNILTPGHG————QYLAVHTFLLSHARAYRLYEREFKAKQGGKVSIVPGG
DGGYL————— HGALAPGHRSAYEAVIAGHNVLRAHGAAVRRFREVG————EGQIGIVLNI
FLGYE——— IGIHAPGKVGKQYGRKAAHHLLLAHGLAMTVLKQNS—P—TTLNGIVLNF
FLSNY————— EGKHAPGNHNLQLAVTISHHLLLAHGKAVKAFRNLG——I-EGEIGYAPNV
YLGYG—— NGEHAPGIQNFTSFLKAAHHVLLSHGEAVKAFRAIG——PKDGEIGITLNL
LLSYG———— IGEHAPGLRDWRRAYRAAHHLLLSHGEAVKLYRSLG——L-KGEIGITLNL

s okok ® o,k Tk %

QIHA
EPWVIV
EPFCSA
WCIS
WVVT
WCAS

FWMQPTSDSK-DEEEAAARAQEMQLGWVLHPIYSATGDYPPVMKEWMAKKSKEEGYSRSR
EPKYPASDKP-EDEAARRRAEAQMNRWFLDPLMG——RGYPEELTDVYG—————————— AA
TPCYSISEDA-DDIAATAFADDYLNQWYMKP IMD——GTYPAIIEQLPS—————————— AH
EWIEPFSSKQ-EDQDACHRGMGIFIEWFFDPVFK—-—GKYPDFMLDWFEQ———————— NGA
TPGYAFDPQDEKAVDAARKWDGFMNRWFLDPVFK——GQYPKDMLEVYKDY ——————— LPN
TPAYSASDSP— QDVAAAARQDCFANRWFLDPLFK——GEYPAEFMERVERF ——————— CGD

* * 1k ok

LPSFTKEETEMVKGTWDYLGLNHYTTFFTLQSKEESMFLKDTGVANIQDDKYPSAASEWL
WREFPKEDFELTAEPTDWMGLNWYTRAVPENAPDA-WPTR———SRPVRQTQHAHTETGW—
LPDIHDGDMAIISQSIDYLGINFYTRQFYKAHPT————— E-——IYEPIEPTGPLTDMGW—
VPEIQEGDMQMISQPIDFVGINFYTGSVGRYNK——EAGLL———EVEKINIGYQTTDIGW—
——IYQEGDLQTIQQPIDFFGFNYYSTATLKDWKKGEREP I-———VFEHVSTGRPVTDMNW—
LDVVRPGDMEAIATKMDFLGINFYTRSLVADDPN——DPLL———GVKHLKTDNPVTDMGW—

koo, kk kg %

QVVPWGFRKLLNWIAKK YNNPPIVITENGF—————— SDHGELNDRDRVNYLTKYLCEL
EVYPPALTDTLVWLSEQTGGKLPLMVTENGSAWYDPPHAIDGRIHDPMRVHYLQTHIKAL
EIYPKSFTELLVTLNNT-YTLPPIFITENGAAMPDS—Y-NNGEINDVDRLDYYNSHLNAV
NIYPEGFYKVLNKINNQ-YGNIPIYITENGACYNDE—-V—-INGRVKDEGRIEYLKQHLTSI
EVNPNGLFDLMMRLKND-YGDIPLY ITENGAAYKDY—-VNEQGEVEDNERIAYIREHLIAC
EVYPDALYDLLHRLQKD YTDLPIYITENGAASADV-V-EDGNVHDADRIAYLHQHLEAA

[ ko 1 kkokok Lk, L% * 0 %k

LKAVKDDGCNVIGYTVWSLMDNFEWPSGYTEKFGLFHVDFNDPDRKRTAKKSAEVYSQI I
HDA-IGKGVDLRGYMAWSLLDNLEWSLGYSKRFGIVHVNFATQ——ERTIKDSGLLYAEVI
HNA-TEQGVRIDGYFAWSLMDNFEWAEGYLKRFGIVYVDYSTQ-—QRTIKNSGLAYKALI
RRS—-IETGVNIKGYFAWSLLDNFEWAEGYDMRFGLVHINFHTL——ERTKKDSYYWYKKIV
HRA-TEQGVNLKGYYVWSLFDNFEWAFGYDKRFGITYVDYETL-—ARIPKKSALWYKET I
RKF— ISEGGNLKGYYLWSLLDNFEWAFGYTKRFGIIYVDYDTQ——ERIPKDSFEWYRQVI

® 0 n ok kkskos sk s kk ko sk tooc e * % % *
KNKKIPVEFAEG— 472
KTHGDVLNTL—— 456
SNR———————~ 442
RNRWFEI———— 447
MNHGVK————— 448

AANSLPETVQGTV 454

E 1 Bgl52 #1 GH1 RiEH b X R B REERIRT FF 51 bk 34

Figure 1 The conserved amino acid sequences alignment between BglS52 and members of the GH1 family
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i GHI ZIEMAI{-~F)¥4 NEP Fl TENG, Hrh
1RSI 2 Glule6 F1 Glu3s3 4»RIVE K g/
B A RSB A
22 EHRFRIESHK

P L F IR TR pET22b-bgl52 #i4k 2 KIGHT
i BL21(DE3)H, £ IPTG /55415 . Ni-NTA %
MZMratifk, 715 Bgls24lifEH . SDS-PAGE Kl
ZER(K 2)BoR, 5% pET-22b 28 KM K G FF B
BL21(DE3) i % ¥ I 3% A0t , & 3 4 i kL
pET22b-bgl52 [ RIGH T BL21(DE3)REM I i
£ 52 kD AN EA — A B AW, S5k
T Bels2 & AT —2, Ni-NTA #H4ifb)5
A IR FE N 0.85 pg/pLl.
23 BEMR
231 ERERNEFHMEREMN

Bgl52 (1) d5cidi Ryt BE th & dni&l 3A Fiow

A 00}
8ot
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Relative activity (%)
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40|

—=—Na,HPO,-Citric acid
—+—Na,HPO,-KH,PO,
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B3 Bgl52 MRERNFHRERES
Figure 3 Optimal conditions and stability of Bgl52
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Temperature (°C)

Bl 2 FEHEH Bgls2 B9 SDS-PAGE 247

Figure 2 SDS-PAGE analysis of recombinant Bgl52

4 :M: % [ Marker; 1 : 9 pET-22b 25 #K 1 /i FF i BL21(DE3)
WEWE W b s 2. SEAI R pET22b-bel52 1) K AT B
BL21(DE3)B i 7% ; 3: Bgls2 4k,

Note: M: Protein Marker; 1: Cell extract of E. coli BL21(DE3)

harboring pET-22b; 2: Cell extract of E. coli BL21(DE3)
harboring pET22b-bgl52; 3: Purified Bgl52 enzyme.

’ 100“\{\‘*’\’\1\‘\{
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S
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z 60T
8
(]
2 4ol
g 40 —=—60 °C
o ——65°C
20} ——70°C
; . . . .
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100
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s
2z ol —=—Na,HPO,-Citric acid
Z —e—Na,HPO,-KH,PO,
3 ——Glycine-NaOH
o
2 40r
=
&
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TE: Ar IRIERVRIE; B: #FRENE; C: fRiERY pH; D: pH RRETE.
Note: A: Optimal reaction temperature; B: Thermal stability; C: Optimal reaction pH; D: pH stability.
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20-70 °C JREEVERIY, GO 1Bl SO I B Y
FrHEmiFhE, 70 °C BHEBL R E TG FE IR
ARSI, TS J1 WA, 90 °C B SEA K
. PFaE g RanK 3B fias, Bgls2 1E 60 °C
FUFTWEE 8 h JSUIMRE 80%LL EMTE Ty 7E
65 °C 51F FAUEZWIA 7h;y 70 °C 24 T RaE
HHIFRE, 1 h XU 10%0978 11, 2l
15 min. fa@E /. pH REEEERME 3C PR,
Bgl52 7€ pH 6.5 Bl fe =5, 76 pH 4.5-7.5 35 FA
Al 50%LL BTG T, UiBH Bgls2 KIS )
IBRTE Rl % )92 . pH RaEMEan & 3D Frox,
Bgl52 7 pH 4.0 Fl pH 5.0 FYIRTEIREE T 4 °C {547
48 h J5, FIRMHE S35 HR 82%M 91%; 7E pH
8.0—-10.0 B IEIIE T 4 °C {17 48 h ), 4
% I7E 98% LA L, B Bgl52 HATARLS () BR B A
Bem i, JUHORTERE RS T iR .
232 [RYIKBSFEMEE NFE 0
SrnlisE Bgls2 ZEPA 5 mmol/L ) pNPG.

pNPGal, oNPG, oNPGal #1 1% Cellobiose #0
Lactose NJEEYIAME T 0RGIE S, d5R sk 1 fr
7N, Bgl52 XA LA A A a1y
HA—E KRBT, %ﬂ%ﬁﬁﬁﬁ%f%m
et Hop, 7ERL pNPG Ky WIS (R B fi

,A%ﬁﬁﬁhﬁ%ﬂﬂWGﬂp%%BQQXT&@ﬁ
HEHA —E KR R, JEHT B-1,4 ETFEIR
PIRK R RE T4 m T B- L2 B IS . Bel527ELA
PNPG NI Y FUlEE i 223.7+5.3 U/mg, R4k
K T2 Lineweaver-Burk 32:45 H4 HUK FCH 20 K (B
FR RV A Vinax 3901020 9.3£1.2 mmol/L Al

£z 1 Bgl52 WEMEMAKBEENE

Table 1 Hydrolysis activities of Bgl52 on various substrates

270.3+4.3 pmol/(min-mg),
233 EREBEFRAUFEFINEF NN

&8 BT RAL R Bels2 BTG J1 15
WK 4 fron, &R EFAkEEEG Bgls2 B &
PR AR R 50, Horf 5 mmol/L Fe* Al
Mg” B TS VR I A AR, T Co™ . Cu Al
SDS X Wt 7 W HA7 B i 3t 7 H
2.3.4 HHEEXTESTE S HIS N0

KRN Bgl52 IS J1 sz g L anE 5 pr
7, DS %) O Foli (24 Hk BE A 0.1 mol/L)X g i) 17
TIFPEATIEHIER , AH BRI — 5 s A
FH i 2 75 A0 A o T 1 38T A ) ek B
. 0.1 mol/L AT B FIANE AT 43 5I1HE: Bel52 1)
B PR 2 2.77 f5 0 2.71 15 .
ms mﬁrﬁﬁﬁﬂxﬁﬁMEM Al

— R R R AT Bgls2 WS i

LA ﬂ%W%TWMmm%@WTﬁWF%%
WEFIABEXT Bgl52 TG JJ 52 . 455l 6 fr
N, BB R BE I T, S D TR RN IR iR
I, %%%ﬁmﬁﬁoszLﬁ HBQQMﬁ
TERCR IR B fe sy, ADREBES 48T 2 2.84 £%;
%%%%WE%%ﬁﬂm i QLR (A EPES ﬁﬁ%
M AT LS 1.1 mol/L A AW, JFLRImEI
Bgl52 MG ; ABEKEETE 0.4 mol/L BX Bgl52
PSSO BT, PTERTHEE 2 3.24 5. K 6 i
WoR L YR R v SRR OB v BE 4
1.5 mol/L A1 1.9 mol/L i}, Bgl52 {/5R] FFLH 50%
DL EREERG , W Bgls2 AP T RARZ
PR S

37 MG 4 AFX

Substrate Linkage of glycosyl group Relative activity (%)
p-nitrophenyl-B-D-glucopyranoside (pNPG) (B-1,4) Glucose 100
p-nitrophenyl-p-D-galactopyranoside (pNPGal) (B-1,4) Galactose 38.8+3.4
o-nitrophenyl-B-D-glucopyranoside (oNPG) (B-1,2) Glucose 24.942.1
o-nitrophenyl-p-D-galactopyranoside (o0NPGal) (B-1,2) Galactose 15.9+1.6

Cellobiose (B-1,4) Glucose 59.5+3.2

Lactose (B-1,4) Galactose 19.5£1.9
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Figure 4 Effects of metal ions and reagents on activities
of Bgl52
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Figure 5 [Effects of various sugars on activities of Bgl52
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Figure 6 Effects of glucose and xylose on activities of
Bgl52
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I AT AT RIOK 25 4 — 0% . Bgl52 %y p-1,4 B
TREE RIS HAT KR AF 1, 2 RRAE 5 B AR R
ZETRAT TR 2 R AR OI IR Y B 45 W1 BglP 48k
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223.7+5.3 U/mg, Kn A 9.3£1.2 mmol/L, Ve N
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