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GH) 0% , 5 F AR 7 RS FE R 17 51 1 AH L1 L 8 -
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GHI120 %, i £ R iEmfE B % 1 fiox, HED
B 43 4 A 4 A TR R L TR R IR Y B- R OWE T il 2 AR
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Table 1 B-xylosidase family classification in CAZy database

LI T TR R

Family Clan Mechanism 3D structure N;)lﬁilfeo_ };1;)0;2?
GH1 GH-A Retaining  (B/a)g barrel Glu Glu
GH2 GH-A Retaining (/) barrel Glu Glu
GH3 - Retaining (/) barrel Asp Glu
GH11 GH-C Retaining  B-jelly roll Glu Glu
GH30 GH-A Retaining (B/a)g barrel Glu Glu

ESE S

Continued table

FALH BT A

Sk sk B =Y

Family Clan Mechanism 3D structure NUC}EO* Proton
phile donor
GH39 GH-A Retaining (B/a)g barrel Glu Glu
GHA3 GH-F Inverting o loldB-pro-  z Glu
peller
GH51 GH-A Retaining (B/a)g barrel Glu Glu
GH52 GH-O Retaining (a/a)4 barrel Glu Asp
GHb54 - Retaining B-jelly roll - -
GH116 GH-O Retaining  (a/@)g barrel  Glu Asp
GHI20 -  Retaining  Larallel fthes oy o) Glu

lix

L - g A

Note:" = " indicates not reported

2 B-AREFBEMER

R A WE T Mok U5z L 4% S B- AR il 9
feil pH fH2H 5.0 — 7. 0, FLR S B- A0S 11 B 1 i
pH 55 B PE (3R 2) o B-AHE T i Y d5c o S 7 i J3E —
MRAE 40 — 60°C , 1B B H IR E M RBF Y B- AR 1 il
5 & BF 5 H MK X . Rizzatd %5 N
Aspergillus phoenicis W) & BEW 08 &) —Fh B G
RS E PR Y B AR T Bl 9% B Y I 0 B N R EE N
75°C . IAb,Shi 25000 MRS PR Thermotoga therma-
rum O3B B — B B-AKE TG 2 A de S i
95°C . Jf HAE 85°C LT #8 H AT b 1 PRR E 1k
B-AHE i 1) PR E M TE T 04 A A7 R0 T Ak Ak B T
T H AT B B O . ISR e T S B AW R X
PpNPX HA & B IS W 4 5 M W I X5 p NPA L H
A —E A IE Ve . ACHE T 52 PRS2 52 0 B- AW il
ROl AR T — > BRI R GH3 Kl B- A b
it 10 AT 32 M A 4K, K {24 2 — 20 mmol /L, Tif
GH39 1 GH43 ZXHEH 1 B-ANE B B A B m i R
B A2 4 K {H 2 40 — 200 mmol /L, iX 28 & iiif 52
PEABE Y B-AWE 1T i T LT 4 b K A A 568, A R T
AW T ol 1A RO iy A 2 1 B4 A P R A

3 pARBEEBHNERLWN

H RIS B- AR 1 il 1) il 2 M o © 45 3 K & SR AE
B2 KT B-AME T B &5 44 J5 T B9 I 52475 HE B R ke, R
AoRPETF GH39,.GH43,GH52 1 GH120 FKj& M B-
AHE Wl Y R 45 40 A5 B A A, LS5 A s 1R
7N s X W FE T8 HE & (Protein Data Bank , PDB)
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Table 2 Properties of B-xylosidase from different sources

g mi K, fi
- , ECC)  RiE pHE FSE JE AR S ' %%
T A K (kDa) . . - (mmol/L) 4
4 ’ Optimum  Optimum Thermo Substrate SCHik
Strain Family  Molecular N e . K, value
. (kDa) tempera pH value stability specificity Reference
mass D) ture (°C) (mmol/L)
Geobacillus sp. WSUCF1 GH39 58 70 6.5 70°C,1d pNPX 210 [7]
Bacillus halodurans C-125 GH39 - 47 6.5 45°C ,10 min pNPX, pNPA 200 [8]
Geobacillus thermodenitrificans ) -
TSAAL GH52 63 60 7.0 70°C,3 h p»NPX [9]
Thermobi fida fusca TM51 GH43 61.6 50 6.0 70°C ,7.4 min pNPX - [10]
Rumen metagenome GH43 42 40 6.5-7.5 45°C,10 min pNPX, pNPA 76 [11]
Thermobi fida halotolerans < _ o
YIM90462T GHA43 61.5 55 4.0-7.0 60°C,6h pNPX, pNPA 43.8 [12]
Massilia sp. RBM26 GH43 66 50 6.5 50C,1h pNPX, pNPA 500 [13]
Humicola grisea GH43 37 50 7.0 50°C,12 h pNPX, pNPA 603 [14]
Aspergillus niger ADH-11 GH3 120. 48 65 4.0 75C.1 h »NPX. pNPG 12 [15]
Humicola insolens Y1 GH3 85 60 6.0 60°C,1h pNPX, pNPA 29 [16]
Aspergillus nidulans GH3 180 50 5.0 50°C.4 h p»NPX 25 [17]
Neurospora crassa GH3 81.8 50 5.0 - p»NPX 1.72 [18]
T = "RIR R E
Note:" — " indicates not reported

BI1 A I 50 A TR A BB HF 1 2 10 5% 5 1k 45 4
Fig. 1 Crystal structure of B-xylosidase {rom different
GH family
Y 2 5 2 91 AEK] .5Z5H ., 4C1P Fil 3VSV., A [l
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WE R DURE IR OB, HL 32 0 7 B X 7K fife 2850 38 R e il
HRCR A 35 1 520, 4 52 vk B I K S 380
B 5 A A2 A B T 3 T, K 2K 3T R T A
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Tt 24 Ry A2 A ) B By v R R BEAE C1 - C5 N
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Tit 1) S5 5t A0 At FH A ) R SRR Tl % A SR W 1 01
KA . HEN A SRR K A 0 BIF 5T 5 S A T T
— 7 T 2 38 Ao A SRR il %) S A g A T AT AR A —
S BLAT 25 7E U A SERE O 5 — i aE R
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133 — A ML AN B-AWE 1 8 , i n] LA K i AR
AR Vi I P AR TRME L M S K RO R A R SR
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1) SCHR R i R L AL IR A5 2 5 AT ik — 2B 5
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S EAE 1 g/ L B, rpral = 4 10- % £ BE 45 42 BE Y
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WEH B LXYL-P1-2 78 7-AKHi-10-2 S Bk S A2 BE 1Y S
YIREE N 0. 625 g/L B AL R BEIA 2] 100 %0, K
W AR R B 10 g/ L B AL R AR A H] 85.6%.
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A, — PR JE NS Z(PPD) 68 (9 AN 2 21 Ral,
Ra2 .Ra3.Rb3, 5 —Fl & i A S = (PPT) A =
L+ & fF R1 Ml R2, Shin ZPY & ¥, R B T
Bifidobacterium breve K-110 ) B-A M H gl LA K
fit N2 AT Ral Al Ra2 & A A9 AORE 5L 1 8 51
b NS AF Rb2 Al Re, 1M Zhang 255 ] ] 2k
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H B Tpexyld Fl—A~#0FE K -5 4 B B8 Tpeb-
g3 B A B Rb2 Hl Re $46 A B AF 20(S)-
Rg3, 3 FP AR A7 52 1 X il 8 &5 o i« O 55988 55 2 i i
AR S SRR 2 2 (S I s L= 5 <
R1 Hl R2 4 5l & A — A ABESE, DL -1, 20 1 5 5 4
RS AR A S AT B-AOHE Y G % K SR AT LUK )
AL NS 2 AF R, F1 Rhy 3 95 RO 5 58 B A 4t
R BRI B R E AR T H AT A
180 FhAS BB E R AR AS BHE
A BET S 0 R S R N B R A BT R [ R L R b
TV R B B AROME R L - 2 W T B L o TR AYT Ik
VR A B A 2 B, TR O B AR i AT N S B K
fiff o A0 T B AT G 3 2 R o BT AT ok T A
ETEN Z RS 5 M .
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YT A LR RO Y . H T HRGE B 2 804 TR LT
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ATl A Al B op BT 75 L0 2 R A E . Y 2 Tk
T B 1) gk B BT A B B B T
BOR S B, ok 5 1 W 43 T M BE E H 1S B A K B
S TS 1 U 0 = A [ B LB s e L G = (TR =
FE R 79 AW TR 32 1 AR e v s LA A EL
T R BAKE A B E N — Rl R B F B,

Mg 15 712 B G F AL R — AN RS
B S5IRY W AL RCR B VIR DG . B ) A £ n) L
e A b ik U il 2 1) ol R S 17 9T 5 A ERE (] 3 %
AT A= P fs 2R A B A T EENE XL,
PRI & 38 2o 43— R0 X B- AR il A AT 5 8, DA 4
o FLETG 7 S YRR T O 2 — . ZER DY g
PH Dictyoglomus thermophilum P I R
KT B-ARBEFEEE Xin-DT, 8 i & 5 A5 7E 202 i1 4,
AL AZERNE R PHE M &R LEU, 315 5848
& Xln-DT-202PHE F1% 48 & XIn-DT-202LEU, H
it % 7 PG J e 43 2 3. 28 4% AN 2. 97 4%, Hartan-
ti ZEBG Sk IR T Geobacillus thermoleovorans 1T-08
[ B- A B GbtXyl43A 19 121 £ Asp 431 28 725 B
Val,Asn Fl Glu, 45 % B Aspl21 €78 Vall21 il
Asnl21 J5 , X A AR IR 1 558 pH A L IR 32 &
3.0 AN, IF H AR 40°C B, T A 58 48 R B 1 15 1 45
(CET L NI 3=

PR E TR AR R F AL PE R P S — A&
FESR KT BT A7 A Tk Ak B9 R FH AR B A 4y
B . ARSI e T IE AR B B-ARE 1T B PR e
PEMIXT 2% R BB I T 2 A = 1 5 oK . I 40k, iF
FEN AR IXT B- A 1 Wl vy B 2k 7 A S SRR AT
GEAR PR S LR I RS A M A B B R I o
Dehnavi 45 %F B- A1 B SXA 17 5E B R ARG
PN RARR C101V FIl C286V, 45 & L ix i A~ 98 748
A 55°C F1 60°C I 1 FAF2 5 1k 1 & 1S . Singh
SO DNA B AR X B- A B XylBHA3
1128748, 19 3 R e M B 038 1Y 58 78 R R45K,
M69P.L.186Y Al L186K ., Ju H: LA 58 48 & L186K [ #4
R e e I B, L K "0 (AR 8.1,

WA X B-AWE B HE AT 43 WO 7E 48 7R 7K A 1
MR R A S 5 A DG e SR Oy i B 4y
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A, Huang A2 Sk Y8 T Geobacillus
stearothermophilus ) B*ﬁﬁ?ﬁﬁ@ GSxyn B 509 fif
fix MR A N R AR5, 8- AWEH BF GSxyn [F] B H
A BAE Y AN AN U)K SR OBE B9 76 . Ochs 255
X} B-AHEH i BhXyl39 2 5 L)L p NPX Nt | o g
Ry AR R B R S Y I DG B 2 B R A TR AR L
FE SR F166.F167 F1 Y284 43 9 %€ 78 (A166
Al S166) (A167 Fil S167) (A284 Fil S284) , 25 5 &
Y284 fERBIFNLE A pNPX f i F2 v BoA & 5 14
F1,F166 28748 A166 Ja i/ T 3¢ B ik A Z IR 45 &
A7 g5 ) 23 (B A2 B 2 TR aE T 2 AR AR A166 X o i
S WEAT RN P HEAT

il o FAE A Wy AL B rp o R R B SR SRR
A T RS BOR A B AKE T SR 1M RE S B
FIYBGE R KB B A SRR Y B AR L A
KM =5 T A AN Tl A Tl ) 16 4

7 RE

AR Bl A 0T A SROME K i B R IR AT, K
T B Tl 1 7 K S LR LR AT A R SR R Y
WA AR BRI i e . 241 % T B-ACHE 1 il 19 BF
FE R TR B-AHE W 1 07 2 4> T e b 5 RGA
it 22 e J5T R AE LA B D[] A SRHE Il 2 £ ) T 2 &7 4 26
ARRAEEETTIH . BTG 7 PR E R AR T 32 14 J2 5
M 3= A Tl Tl Ay FH % Fi 2 PR 3R L T H iR Y
240 TR R L TR IR B- A WE T i X S T T A LS
e R Hb R 1 B- AW Bl Y i — 20 TF R AT,
A YT IF A v R e B AR T A A RO
PRI 7 8 — SE TG ) e AR T A2 4 R RS E M Y
B-AHE WA 2 — A K HOR AT 55

B AR T8t 2 A RO K it Y G BB 2 — X TR
BB 2 AT ST A AR BN AR R
o T I PR ) A B O T 100 G T TR o B AR
IV A Ik LA B el 60 22 1 I = ) 3 [V 1) 5 3
AR, HBTE KB — S8 HAT o B 437 47 Wk g 4 1
B~ 2 W O ) Y LB BEEH 2 DI RE Y B- ABE
G FTHE T B-AKE B XTI W B R e M (0 A% GE ik
L AHFAE AL R A i — B TS, eAh, B- A K
VTR A 005 P ) 5 A A T T ) AT 5 L AR R Y
38 1Y 0] AR B- AR T i e Ak U2 AT AR W 6 P o
(AR XS B /D EEALHG 7- K BE-10-% S B2
fE s NS REM=LRERAEGY, 52 LA
FH— 24k 2= 8045 % 40 ZINC Chttps://zinc. docking.

org/) #1 PubChem (https://pubchem. ncbi. nlm.
nih. gov/) 2% i L& & A A KE 9 10 5 W o HE R 5
A0 SCRAT A W 1 e B v B Y )

HETE A B2 T B- A 1 Ml 2 Ak M Jot F1 3 g
PERITSE 75 T Y 138 o (H 2 OC T H A 1 5T 2544 5 T Y T
FEA D, A4 ¥4 GH39.GH43 . GH52 il GH120
G B-AME W2 1 0T o AR 95 4 15 3 gt b7 o g X T
B-AWEF A4 A LB A T ) GH3 Kk, HiT ik %A
KT IZFEWEE A B 7 T r s . I, J5220] L
IR XS B- AW il £ 11 5 445 04 77 T8 A AF T et A A
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Research Progress of B-xylosidase

LIANG Meng.,LIN Yu, HUANG Ribo,DU Ligin
(College of Science and Technology,Guangxi University, Nanning, Guangxi,530005,China)

Abstract: 3-xylosidase is an important member of the xylan hydrolase system,which can synergistically hy-
drolyze xylan with xylanase,and is considered to be one of the key enzymes for xylan hydrolysis. In recent
years,researchers have found that in addition to hydrolyzing xylan,-xylosidase can also hydrolyze other com-
pounds containing xylosyl groups,such as 7-xylose-10-deacetylpaclitaxel, some ginsenosides and notoginsen-
osides to produce some bioactive substances. In addition, some microbial-derived B-xylosidase also has the
transglycosidic function, which can transfer the xylose group of the donor to the acceptor of sugars or alcohols
to form new glycoside compounds. In this article, the related research progress on the enzymatic properties,
structure,catalytic mechanism, function, and molecular modification of B-xylosidase were reviewed, and the
future development of B-xylosidase in bacterial strain screening, substrate utilization and structure research
were prospected,so as to provide a reference for the subsequent research on f-xylosidase.

Key words: 3-xylosidase; xylan;enzyme property;transglycosidic function; molecular modification
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