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Research progress of g—glucosidases of glycoside hydrolase family 3
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Abstract ;8- Glucosidases belong to glycoside hydrolase ( GH) families. They play an important role in food industry, medicine
field and biomass conversion process.In this paper, the physical and chemical properties, substrate specificity, reaction kinetics,
three—dimensional structure, catalytic residues, gene cloning and expression of GH3 B-glucosidases were reviewed in detail.
This summarization provides reference to research on the catalytic mechanism and expression regulatory mechanism of this
enzyme from basic area.
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Table 1 ~ Characteristics of GH3 family 8—glucosidases from different sources
; oy T : o R I K, Vi
R (kDa) Mg fid pH (C) (mmol/L) (U/mg protein)
Aspergillus niger™ 330 =Rk 4.6~5.3 70 1.1 NR
Aspergillus niger'’ 128 BER7 N 45 70 29 565
Aspergillus oryzae™’ 43 Ak 5.0 50 0.55 1066
Chalara paradoxa'" 170 Ptk 4.0~5.0 45 0.52 294
131 4.6 65 0.76 63.7
Aspergillus tubingensis'”’ 15246 NR :g 2; 03325 ;(1)431
54 5.0 60 6.2 28.4
Stachybotrys sp.""*] 75 K 50 0.27 78
Daldinia eschscholziit" 64 JEZRVN 50 1.52 3.21
Fomitipsis pinicola'* 105 BER7N 45 50 1.8 1710
Penicillium decumbens'"! 120 NR 45~5.0 65~70 0.0064 1.30 wmol/ ( min-L)
Penicillium purpurogenum''® 110 BECKF/N 5.0 65 5.1 934
Humicola insolens"""’ 55 e 27N 6~6.5 60 0.16 18.1
Stachybotrys microspora'™’ 225 PR 50~60 0.9 27.77
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Fig.1 A two step double—displacement retaining mechanism for B8—glucosidase
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Table 2 Information of proteins owning S—glucosidase activity
S ; 4
1 Hordeum vulgare'™’ Exol 605 AAD23382 MFHE  1EXI1 2
2 Thermotoga neapolitana'™ Bgl3B 721 ABI29899 A L 2X40 3
3 Kluyveromyces marxianus'™’ KmBgll 845 CAA29353 UIEE-ZEN 3ABZ 4
4 Pseudoalteromonas sp.BB1™" ExoP 822 ABC88234 HMFE  3USZ 3
5 Streptomyces venezuelae' ™’ DesR 829 ACR54627 THRIK 413G 3
6 Aspergillus aculeatus"’ AaBGLI 841 BAA10968 Rk 4B 3
7 Hypocrea jecorina'™’ HjCel3A 713 AAA18473 A L 3ZY7Z 3
8 Aspergillus fumigates™ ABG 844 - k-3 N 101 | 3
9 Aspergillus oryzae'™ AoBG 842 XP_001816831 UK SFI) 3
10 Rasamsonia emersonii") ReCel3A 857 AAL69548 UIP-ITN 5JU6 3
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Fig2 Protein structures of three GH3 family
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B—glucosidases of different domains
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Fig.3 Multiple sequence alignment of known structure GH3 family 8- glucosidases
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Table 3  Partial B—glucosidase genes of GH3 family expressed in eukaryotic systems

bR Fibfm FE P FN GenBank %535
Aspergillus niger B117 2y N 3h 2583bp/860aa CAB75696
Talalaromyces emersonii-**’ HCARE 2917bp/857aa AY072918
Thermoascus aurantiacus 1F09748% 20N A5 2586bp/862aa DQ114397
Aspergillus niger ZU—-07" HERAE 2526bp/842aa -
Paecilomyces thermophila™ Y N353 2557bp/858aa HM998770
Aspergillus fumigatus 757! 2y Nitah 2622bp/844aa H(Q836475
Aspergillus niger ASKU28"" LSy N3 2526bp/841aa JX127252
Aspergillus niger NL—11* sy N 3ns 2583bp/861aa H(385276
Aspergillus oryzae GIF-10"" YN =357 2586bp/862aa -
Aspergillus niger BE-2*" EE SR b 2583bp/860aa KJ724529

PR Y ExoP [ AL 5% JE R Asp293 Fil Glud93'™
>k B i 2519 AaBGL1 [y fi {58 L 00 /2 Asp280
FI GluS09 ™ 45 . &1 3 Sy ik A~ CL AR 14544 B 1
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B RAR, AN EIOHAS AL 77 T B— 18 2 B T B
EARiS N TN SN O 0 A R O = RSP by T SO R ) T
gAEKmER, 3 Eitad 70 4000k, 2/ 2 F
SR BT A B— ] 2 HE i DR v B, e S
WAEYIRIRE 2 . Y& GH3 ZEH5 1Y B— 4 % W 1 il
TR T e eI RN T AR RS T

I B 2 3% £ 48 & Bk R R s i oR v & e B
SR )T I g Rk R g, (HAR 2 GH3 Z% Y
B— AP RER IR T B, X TR R I RS, Kk
BRI B S N Lk R, e AR AN IR LR AT
AV AT TG P B 2 IR A 2R I AL S IR B e
41 Dan %XOJTE%/),?:F Aspergillus niger [1) B— %5 2 Wi
Tt e DRI 50 1) 22 35 1 R A T TSR G T ) T B i P O
g RZ R R TE I A B D R SRk, 7E BRI B R rh
ZRIK IR ARAIG , 1T 78 58 2R B B v R Gk K P B s (&
0.5 ¢/L) , H BIEH LA ZE

R BLAZ SRR R GE M ST 58 35, ARk, # ok
B2 T ST JE B TR T B— I A T R PR TR LA 3R
G RIK AR R IR R BE SR IR R . MRAREE L)L R

KRGS 20 80 AR AR ) I A& Ji e R it — i 78U
MISMIEEER I RIA RGE AE W B RIS R G, & nl LA™
MPRFESMEE A RIS, Rk mw, EREEARE AR
AR B Rk ) N . 23 PR LAk
GH3 FJ54y B— i % M 1 Jil 3L DA e B0 % 38 48 1 h
Y)RIRZEH), LRI R IS RS 5 KRR

H i, E AN T 058 i £ g — 78 285 8 0 g 1
WA E A KRB (Trichoderma ) T il 25 J&
(Aspergillus) . WFoRRH, F & EA = iG]
B EINEE UL R AR, BB R BN AR
HINLTF A Z W =AW, 2007 45 2 H , faf == B R B
g (DSM) 2% | 7E 3 4 9 B 2% 4% 3K ( Nature
Biotechnology) I+ 1 K 2\ 7 & fh &% 2L F 24 DNA J3
B AF ST 8 a3 I A Aspergillus niger CBS 513.88
1 3390 J7 -0k EEXT B9 73, s T 14165 ATl
BEHE A 6506 3L K i FE D BE . HodJ®m T GH3 &K
T B W TE B—H BB T B D e S A 11 4>,
MENSMFST 5 R E , B RE 6 i 2R - #i 4
B i 15 P 19 J2: An18g03570 (2583bp/860aa) , i% it
PRITE RHR 43 e th 2 Th B AR TR, HOFP AR EEAR &1, 3¢
R R A B AR 64T s [, W2 e i 2 1Y
B— 12 4 Y Tl L R, T HC Al LA W 3 R R UL B g
ik .
7 RE

B— T 2 Y B AE Sl £F 4E 2R g R T 09 SC S, 7R
BN EYT S ARt A B N M E, B RTAE
XU it - SRV 18 5 s 7 KR K & 5 B A =
MRS JE AERE , A1 B— 8 28 1 1 i i B FH 78 2L o ok
R FLBE A rE RAR S, L AT 4ok SR A L
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