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Abstract: f-xylosidases are the members of xylanases. Their functions have been recognized to degrade
xylan that is the most common hemicellulosic polysaccharide. In recent years, some microbial
B-xylosidases show the function of bioactive substances transformation, including transxylosylation and
dexylosylation of xylosylated substances such as notoginsenosides R; and R,, astragaloside IV,
7-xylosyl-10-deacetylpaclitaxel and anthocyanins to produce bioactive substances. These B-xylosidases

Foundation items: National Natural Science Foundation of China (31960459); Key Research Foundation of Yunnan
Province (2020—2023: 24); Yunnan Ten Thousand Talents Plan Young & Elite Talents Project
(YNWR-QNBJ-2018-383); Youth Scholar Training Program of National Southwest Associated
University of Yunnan Normal University (01200205020516036)

*Corresponding author: Tel: 86-871-65920830; E-mail: zhoujunpei_yn@126.com

Received: 08-03-2020; Accepted: 07-05-2020; Published online: 04-06-2020

BEEWH: HEARFAIESE(31960459); = A FEAIFTE TR E S0 H (2020-2023: 24); mRA T AR FAER

R AT H(YNWR-QNBJI-2018-383); 2 B NV K2R T 4824 B 2511501 (01200205020516036)

*BIE1E&: Tel: 0871-65920830; E-mail: zhoujunpei yn@126.com

ks HE: 2020-03-08; 3 HEA: 2020-05-07; MEEAZHH: 2020-06-04



ZEAIRAE B- AV A= M R B AL D RERT T i

2291

have huge potential applications in food, pharmaceutical and many other industries. Furthermore, some
mechanisms involved in bioactive substances transformation by B-xylosidases have been revealed. This
review mainly introduces the bioactive substances transformation functions, sources, family classification,
transformation mechanisms and applications of B-xylosidases. The aim of the review is to provide useful
information for the further development and utilization of B-xylosidases.

Keywords: B-xylosidase, Bioactive substance, Transglycosylation, Transformation mechanism
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Table 1 Transxylosylation function of B-xylosidases

KK e Eyiis A B4 a7 Fetb®
Family Source Enzyme name Donor Receptor Product Conversion rate
(receptor: rate)

GH3 Humicola insolens Y1 Xyl3A PNPX PNPX PNPX,; X, NR

(Fungus) Neurospora crassa ST A® NR X/ X3 Xo/X3 X3/Xy NR
Talaromyces amestolkiae" ™ rBxTW1 XOS/pNPX XOS/pNPX/Phenols/ XOS, xylosylated Sugars: <70%,

Alcohols/Sugars phenols, new Alcohols: >70%,
oligosaccharides, etc. Phenols: <30%

GH3 Cellulomonas bogoriensis[g] CbXyl3A X, X, XO0OS NR

GHS5 Phanerochaete chrysosporium™®  rPcXyl5 pNPX Alcohols Alkyl xylosides NR

GH39 Bacillus halodurans C-125"" XylBH39  pNPX/XOS Alcohols Alkyl xylosides

(Bacteria) Sphingomonas sp.'* " JB13GH39 pNPX Alcohols/Sugars Alkyl xylosides, new NR

oligosaccharides

Thermoanaerobacterium NR pNPX/X, pNPX/X/X, XOS 30%
saccharolyticum B6A-RI™

GH43 Thermobifida fusca TM51">! TfBXyl43  X,/pNPX pAP-1-S-Xyl PAP-1-S-X, <3.2%

GHS52 Aeromonas caviae ME-1""" XysB XO0S XOS XO0S NR

eobacillus thermodenitrificans si cohols xylosides

(Bacteria) - Geopacillus thermod 08 XsidB pNPX  Alcohol Alkyl xylosid NR

GH54 Trichoderma koningii G-39"" Abf pNPX Alcohols Alkyl xylosides 30%

NR T. saccharolyticum TW/SL-YS485%" XyIC pNPX Alcohols Alkyl xylosides NR

TE: NR: R Xs: A=W Xe: KRPUHE; pAP-1-S-Xyl: AFEIEFAEE-B-D-MMANT; XOS: AZEHE.

Note: NR: Not reported; Xj: Xylotriose; X4 Xylotetraose; pAP-1-S-Xyl:  p-aminothiophenyl-B-D-xylopyranoside; XOS:

Xylooligosaccharide.
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Figure 1 The transxylosylation of p-xylosidases with alcohols as receptors
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Figure 2 The transxylosylation of p-xylosidases with sugars as receptors
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Figure 3 The transxylosylation of p-xylosidases with phenols as receptors
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Figure 4 The transformation of notoginsenosides by p-xylosidases to produce ginsenosides
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(R 2)o AIFEEAS PN LS . 73X e Je 8
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R Al Ry (VI B-1,2-WH 11580 M PR i, I3
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R2 P-AEEEEX AEERMAENL

Table 2 Transformation of xylosyl substances by xylosidases

commission of TUB, EC)ix SEmjhlIL/K g2
F EC 3.2.1.191-195 i, ASLEFIRN . M-+t
AT Ry ARy 19 GH39 B-AMH T BN 1285 12T
f) EC T2t
22 HEBRFIVHEL

MAEEEE BRI B EE T TV (ASDIW & i
BT R (cycloastragenol, CA)J i, {HJE CA
TR E AR, E s iR, ASI kG
PLRIABESERN Co PRI AT B B-AHE T Tl
T B-HA T REIR R A B CAPY, B APl
1k ASTAHIDCHREARD,  FIRTY Li 20 R ke Is
D. thermophilum ) GH39 B-AWE i XIn-DT REVIER
ASI _FRIAKESL, HALREE 88.9% (3 2).
2.3 7-K#E-10-K B KBRS

HAT, ZYHEEREREND G R, A
HAAGETHERAR 0.02%, MHELUY 7-
ABE-10-E L MEZE S RAN 0.5%, WHER
PEFEY A BT i 6 frs, XDT b Co Ak
WL IR S IR R DT, DT #E— Wt AL 5 B i
LR, Hii, HAT XDT #ALTRgn p-A
PR BIAELE T GH3 ikrh, HARALZRII7E 90% LA
(3 2), Hrb Cheng 2P KIET L. edodes 1)

Kk KR HR 127 7 Ll

Family Source Enzyme name Substrate Product Conversion rate (%)

GH3  Lentinula edodes"” LXYL-PI-1  XDT DT NR

GH3  Lentinula edodes"” LXYL-PI-2 XDT DT 100

GH3  Dictyoglomus turgidum'>® Dt-Xyl3 XDT DT 98

NR  Enterobacter sp. CGMCC2487%"  NR XDT DT 92

NR Cellulosimicrobium cellulans F16"% NR XDT DT >98

GH3  Brunfelsia calycina™" BcXyl Anthocyanins Anthocyanidins NR

GH3  Candida molischiana™ BGLN Anthocyanins Anthocyanidins NR

GH3  Bjerkandera adusta™ BadGluc Anthocyanins Anthocyanidins NR

GH39 Thermoanaerobacterium TtGH39 Notoginsenosides R; and R, Ginsenosides Rg; and Rh; 100
thermosaccharolyticum™

GH39 Sphingomonas sp.m] JB13GH39 Notoginsenosides R; and R, Ginsenosides Rg; and Rh;  R;: 100; R»: 90.3

GH39  Dictyoglomus thermophilum™ XIn-DT Notoginsenosides R Ginsenosides Rg; R;: 100; IV: 88.9

and astragaloside IV

and cycloastragenol

M NR: KHRE.
Note: NR: Not reported.
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B-xylosidases
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3. OH HO N
| ?QQOH on
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5 B-ABEEEEHERERET IVASDELAIRERE(CA)
Figure 5 The transformation of ASI by B-xylosidases to produce CA
TE: e IR B B T A — D UIBR A AT RS T L CA.

Note: Yellow arrow indicates that B-glucosidases work together with B-xylosidases to form the end product CA.

XDT Ho, OH Paclitaxel

Bxylosid HOw.
-Xylosiaases o)
Ho O™ 0

6 PB-RIEEEGIS XDT 3L A K E

Anti-cancer O>;
0

Figure 6 The transformation of XDT by B-xylosidases to produce paclitaxel

TE: HOFEUR WAL — AL S TE A B,

Note: Yellow arrow indicates that B-xylosidases work together with acetylases to form the end product paclitaxel.

LXYL-P1-1 Fl LXYL-P1-2 [AHCES R AT T
PE—F5E . LXYL-P1-1 [ 2 4B 5 2848 1A 1368T
(FR 368 MR ERRLNIEANR, LT RRE
SR 1368E % XDT HUsEAIE T, RS
RAMAK VO1S/I368E FI A72T/VILS HkEALIE IR T
BN SRR 1368, KM 1368 441k XDT Hy&4:
HHEWR, [FF1368. VOl il A72 fEfE AL FR P A7 e
MIEAEM; LXYL-P1-2 28745{K T368E % LGPk
ThEr, FREUER] T368 J& LXYL-P1-2 H#E{k XDT
LR . Yang 253 LXYL-P1-2 FIEY)
XDT ZAHYinik, Zps st mastgntr, K
A381-P382 J& LXYL-P1-2 H X 1| F HA A R K
W(GH3) B-ARWEITEERIFERT S, %755 DT 1)
G & A381-P382 fif £ Loop 45

(379-383) Fl 4 4 4 4~ Loop %5 H#J (220232 .
324-328 ., 446-450 Fl1 529-530)IL[FIE AL T 5 DT 4%
A4S, FAN, LXYL-P1-2 HFIEYISS & 170
5 EAE RS & B BAH IR S50 45 A5
K, #E—348/8 LXYL-P1-2 BG5S T LK
7 e SR NP R Y e
24 EFEREFEK

17 & (anthocyanins) & FH 1) H 11 ¢ il 648 1k
M FEY T, REEZEEY), B 29K
FEORIFMEm (B 7), B AR IT; B B
Ri. Ro. Rsy. Ry EARBBACE, MIIEAL T
250 AFEF RN, Ry, Ry AT LABORESEU (45
ABEREN, HEEF R EmaRRng, A
A E SN ARG YT S R K

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



ZEAIRAE B- AV A= M R B AL D RERT T i

2297

Anthocyanins

B-xylosidases, etc.
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Anthocyanidins
1. Anti-oxidation

2. Other nutritional value

Figure 7 The transformation of anthocyanins by p-xylosidases to produce anthocyanidins
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Note: Yellow arrows indicate that other glycosidases cleave other sugar groups to form anthocyanidins.
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