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1 ECREANRETR E T, ST R R DGR Thermoascus aurantiacus var. levisporus 77514 B Ml 11 B
AT T B alifl RRe Ay LB 22 R B DL .DEAE-Sepharose Fast Flow [f] B2 .Phenyl-Sepharose BiKEMT
SEAIRAAT T BRI — 1Y BRI ARG, 25 R 28 12%SDS-PAGE ARG BT 5> - 29 118 kDa, BEHZ
SRR IASBE ) 3T 2928 350 kDa, 2B SON I i i I ES pH 43512 80 “CAHll 4.5~5.0, 78 pH5.0 451 T, 1%l
TE 70 CH&MF T REAFE , 80 CLRR 30 min, FUREHE N 15%., 4:Jm B4 B A BEG Mos2 ek, Horh Ca? Ba®
XS A HAGVER]; Agr Fe* \Cu XA B AN HIME ] . IR kA7 T A TR IR e

KHRIF)  WEIRT R CAAASA ;. Thermoascus aurantiacus var. levisporus ; B—?ﬁ%%ﬁ@ﬁ, alifk,

FESES.Q936  XEARIREE. A XE4HS.1672-2043(2005)05-1007-06

Purification and Properties of B—glucosidase from Thermoascus aurantiacus var.levisporus

WANG Dong-mei', LI Duo-chuan', MENG Jun?

(1. Department of Environmental Biology, Shandong Agricultural University, Taian 271018, China; 2. Animal Husbandry Bureau
of Laiwu, Shandong Province)

Abstract: Cellulose is the most abundant and renewable source of energy on Earth. It is an insoluble polysaccharide composed of
long, linear chains of B—1,4-linked glucose units. Cellulase system is a series of enzymes that can break down cellulose in the
natural circumstance and make little pollution to the environment. The enzymes can be divided into three types: endo—p-1,4-
glucanase (EC3.2.1.4), exo—B-1,4—glucanase ( EC3.2.1.91) and B—glucosidase (EC3.2.1.21). B-Glucosidase completes the hy—
drolysis by converting cellobiose and cellooligosaccharides into glucose. It also stimulates the rate and extent of cellulose hydrol—
ysis by relieving cellobiose—induced inhibition of endo— and exo—glucanases. Thermoascus aurantiacus var. levisporus Upad-
hyay, Farmelo, Goetz & Melan is a new record species of thermophilic fungi isolated from Yunnan Province, grows well at 45°C~
50°C, and the cellulase system produced by it keep higher activities. By using ammonium sulfate fraction, DEAE-Sepharose Fast
flow chromatography, Phenyl—-Sepharose Fast Flow chromatography and Sephacry1S—-100 chromatography, an extracellular B—
glucosidase from culture supernatant of Thermoascus aurantiacus var. levisporus was purified, and its properties and substrate
specificities were studied. The single subunit molecular weight and molecular weight were about 118000 and 350000, which was
identified by 12% SDS-PAGE and gel filtration respectively.. The B—-glucosidase was a homotrimer and optimally active at pH
4.5~5.0 and 80°C, showed almost thermostable at 70°C, and kept 15% of its optimal activity after 30 min at 80 °C.It was stable at
pHS5.0, but the stability decreased at pH values above and below 5.0. Different metal ions had different effects on the activity of
B-glucosidase, Ca* and Ba** enhanced the activity, whereas Ag*, Fe** and Cu®* inhibited it. The enzyme acted on salicin special—
ly.
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M I (B—glucosidase, EC3.2.1.21, HFK K BG Hi4F
A HERE )Y VR AR K A 27 4 — BRI o7 B 1 41
AESEWE A U AT HE , T B 1 21 4 — W AL R 2]
N2 it T 308 25 1 v /)] SRR it AR P 7 ) SRR it 1Y
TP, RE RO AR LT 4 Rl 2% 1 R AR A T e, DAt
XF B A A TS A A R SR
FIAE.

HHREC TR (mesophilic fungi ) 73 B £T-4E 22 B 78 S
N AR AT , IS TR 2 il Ak 2 SO it
FEXELLSEIL, WP B bR R HL T 4 2R AL
B, KA HA TR T4 R 5 il 1A
Bhat S 57 & BRFE P EL TR Sprotrichum thermophile [
fit 2T 4 25 1) R B TP R EL T Trichoderma reesei 1Y 5
56, BT, X E T (thermophilic fungi) S H Az
A g A ) I 8k A IR

VEE D\ 2 B R L33 B 10 v AT e DG A2 Fh
JERE TR P ) —AER Hdd A KR
45 C~50 °C, =/ EY B~ A T i A7 AR P i £
P Marcy S50 FEH 19 DAL R TR A 8 A BRI T 1
alifl SR BT o AR S0 3 7 AR 1Y) B A
it 1 3 Al Ak R R A — A

1 #efAEE

1.1 B BEFREREFEG
111 B A

W P TR G AZ Bl (Thermoascus aurantiacus
var. levisporus), FHAS N3 BT %8, WA RAE T 1L AR
PMp R AW B bR AR % BRAS 5 HSAUP
90001,
1.1.2 Hi 3k

A TR AL . PDA B R dk

AR B FE3E .1 000 mL 15 3% 5 & KH,PO, 2 g,
CaCl, 0.3 g, (NH,), SO, 1.4 ¢, MeS0, 0.3 ¢, B 05 g,
HEEFR 1 g, A 4EER 10 g, 11 -80 1 mL, Vogel” s
TR IEE 1 mL, A 2KIK 250 mLL, Z8487K 750 mLL, FHH
ERR I pH {E3 6.5,103.5 kPa T K 30 min(Hong J,
2003),
1.1.3 B &4

W T A R R R 38 5 R B SR PDA B35 5%
ML, 50 CH535 3 d Jm, B30 S48 1 em PO HE
FREI & 75 mL WA SEE TR AT 250 mL FEH T, 220

i, TEKIBTHIRFEA (120 r-min™,50 °C) FREFE7d
Je , 20 At g B UET 8 000 remin™ #.0> 10 min, |
TRV B A R AR
1.2 EEEMENE

DNS 727500 5 Jig S b7 7™ ) — 3 Dbl o D 2 R
3,5~ Al I K R 55 340 SR T R A5 3 T R
LA A Y, 75— RS P BB ) i R
ZTAA 1) T TR I R B A — i ) ERA e 3R, T
THe A E

# 0.1 mL 0.05 mol - L' pH5.0 FY i 12 2% Pk 0.1
mL 1% 7K 7AW 0.1 mL 36 457 B I B IR 55
50 CHRI 30 min, F DNS 30077 A= (38 JEUb . —1N il
(ﬁjj$1ﬁ(U)% SCRIK KA P2 A 1 pmol - min™ ik
JEOWE BT (A i 2R i
1.3 BRI Bk

FEERUINBTIR £ 2 90% AR , A RITIE 8 000
remin™ B0 15 min, WHETLE, HiEENZ PR A
(0.05 mol - L™"Tris—HC1 ZZ {1 , pH8.0) [nl 375 , I 7F AH 7]
ZZ i rh T 24 h, 10 000 r+min™ 2.0 10 min, HX I
IR, H LW WOE T 22 il A A5 47 () DEAE-
Sepharose £ (1.0 cmx20 cm; #EE A pharmacia 7= i),
R e S AR IR IR R 28 vl A VEBE 2 A280
ARG, 120 mL 28 0h & A A1 120 mL 7 NaCl
(0.3 mol - L) [ AH [F) 28 MR HE AT 4 A B DRI, Tt ik
9 3 mLemin™,2 min Y8 148, AR HEA UG PRI E
WS A A TR R T T A PR B . 50% 114 1 A
J&, SERIEF 2R 50% 00 B R L S i A SF-1
Y Phenyl-Sepharose /KA (1.0 emx20 cm; BEHL K
Pharmacia 7=/ ) FitF 2 PG HT 5 A5 IR TR & 509%716
FIBR IR EL (2% Ml A DERLZE A280 AAZ 5, FEH 100
mL 509161 R R B 1 AH [F] 22 pP I T 100 mL AN 35 it
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Figure 3 Chromatography of B—glucosidase on Sephacryl S—100
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Table 1 Purification of B—glucosidase from Thermoascus

aurantiacus var. levisporus

S BAR BERAR B ttiﬁj]_l S [ELVES
/mL /mg /U /U *mg 1%
Crude extract 850 582 2996.5 5.15 1.00 100
90%(NH4)2SO4 45 36.1 51446 14.25 2.77 17.17
DEAE-Sepharose 56 8.71 4119 473 9.18 13.7
Phenyl-Sepharose 34 3.68 2044 555 10.78 6.82
Sephacryl S-100 8.5 1.82 119.6  65.7 12.8 3.90

2.2 B-EEEEEN— MR
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K SDS-PAGE 1 % 1 i 1) B ot 29
118 kDa, W&l 4 F7i s R BN i U8 )2 B i i A5
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AN TR T DTG 1 | 5 S T S 7 ) i 1R Ry
80 °C, L&l 5,
2.2.3 il§ SOV ) ik pH

EANTE pH ERY H ZB2-HCl, BER . BEAR | Tris—
HCIZZ vhig i s B p 00 HE i i i 7 1 B3 pH
54 4.5~5.0, WLl 6,
2.2.4 [ FEa e M

3% B 5 0.05 mol L' pH {5 N 5.0 1Y
HAc-NaAc [Z% P AE A [F A T 43 0l PR AN )
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AFIE) S, 37 BIFE O COKAR 40, SRS TE 50 CTF Il
FITEPE , AR 2 R AL BR A B VG PE A 100% , 1%
HAWERIRFEENE, 70 CHME T HEATEE ;80 T
1 30 min, A 15%IP)JEREEEME, WK 7,

kDa

2
200 |SS——
130 = » 1:Molecular weight markers
MGG EREE (200 000 Da)

I 11 (130 000 Da)

14 BERILAE B(97 400 Da)
AL I (66 200 Da)

6.0 — LB 1 (43 000 Da)

’ 2 Purified B-glucosidase
43
B4 Zhibi p-FIEHEEEE SDS-BE 7 I Bt Ak R Ak P bk RN

Figure 4 SDS-PAGE pattern of purified f—glucosidase
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Figure 5 Effect of temperature on the activity of f—glucosidase

from T. aurantiacus var. levisporus
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Figure 6  Effect of pH on the activity of B—glucosidase from 7.

aurantiacus var. levisporus
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Figure 7 Kinetics of thermostability of B—glucosidase from 7.

aurantiacus var. levisporus
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Table 2 Effects of different metallic ions on the activity of B—

glucosidase from T. aurantiacus var. levisporu

. AH XS G o AHT B
ST jf@ ST jf@
(4 (4
cu®* 5.22 Mn** 71.47
Ba** 103.6 K" 80.73
Mg** 53.1 Na* 90.52
Ca™* 131.8 Ag' 2.1
Zn** 325 H,0 100
Fe** 1.24

R 3 T aurantiacus var. levisporus B2 He 1 Be R K W45 F 14
Table 3 Substrate specificities of B—glucosidase from 7.

aurantiacus var. levisporus

J&W) fiff % (ODsao)
IR 0.895
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iR 0.00
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