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Fig.1  The structural formula of glycosides

2.2 HEYRBEHEEELE

VE Ry — P A, SRS T & A2 R
FoTitg , A AU R T v (B L e B Tl H T R e 2
() — 25, PR IT N T FAERHE Y, L4 BREIT B
PUAIF, An S ERIAFT A 28 H TR A BIR T
(RBEILSE RS B AtUGT78D2 1 AtUGT79B1 . Horfogh
FEEERL B ACUGT78D2 FI| FH UDP-75 45 WK A i 2541
b it 2 25-3-0-H A W5 1T, SR )5 AERE SLHE B Tl Av-
UGT79B1 BIVEFT , LA UDP-AMEF A B iz
R3-0-HF W NI A BT 65 mg/L it f -3-
O-HIAIHERE (1—2) AT, Kim 557 dTDP4-
I8 S0 B 2 A 30 D Tl A L T T v B B S A B il A
UGT78D1 13 P 7E KA B Hh L3238, 40 1 LA B

FANLZSE MRS TDP- B4 g B (R A Bl T i
JFR-3-0- WA A ILZS B -3-0- B, IR R 3
BEILFAS B AtUGTT8D1 3R AELL UDP- B ZEA A p it
A FEBLSE RS - ] KA AT B 51 AR B 40058 T 19 B
ZHEG T RHM2 % UDP-#i 5 W5 fL i UDP-FR 24,
AT 150 me/ L A Hz 2-3-0- 2B AT 200 me/L 1)
ZE-3-0-FZE T . Thuan %5 76 KA B
FAR T IR ST A L L i AtUGTT8D1, LU
TDP- ERAHE AR UL AL AR RN I S8 T 9% 3
IR, RN (22,3 £0.5) mg/Ls (FFE A B
HERGFFEE AL T TDP- R 2504 s, Hiad
o I 4 2 -6 - TR 2 P P L TR (g ) 18 268 M -6 -0
i R ST 3 DR () K BEL DT ] 250 M -6 -5 T %) I i 3



.94 . A T2 (A RRERR)

2018 4F

7, 38N TDP- B2 4 G B I 4 7 44 1 -6 -l 11 1y 1L
95 VR BT A B R AR IR B T (33.5 £ 1.3)%
Bruyn %PV SR I v B B S RS 9L ) RhaGT
F1 UDP- [ 24 A i 3 [ MUM4 (¥ UDP-7 % b 4%
% UDP-FRZEHE ) S A KIBAT I, DL UDP-FR 2=
SRR M 2R R A BT M R -3-0-F AR b
=Rk F] T 1,12 /L, Han 255V G558 T 2% H 4
FAOTHY 12 DAL R g, B SR L At-
UGT71C1 Fl AtUGT72E2 75| A KA1 )5, 6 2L
KIGHFFTE N IR UDP-# 205 A B | BT8R S )i
W53 ) 5 ] 5 O 5 2 R R B L I 2 5
FIBESLAL R AtUGTT1C1 & R A4 By 200 ok 7 285 4
FEEALF N 1.8 wmol/ (L-h) , F FMERL 55 BL g At-
UGT72E2 A A 11 BT 298 % 6 76 W% 7 19 % Ak SR8 i) 3k
15.8 wmol/(L-h), Ahmadi %7 78 K 7 #T & 44
H T — 5B UK IR & AR, L 7E KA R
Fikok APIR T L AL 1 UGT74F1, LK% IR
RIEY)  UDP-4 % B M BEAEA G L T 2.5 o/L K%
fR-2-0-B-D-# 2 ¥ 11, Xia S fE KRBT B h %
ikok A LR T By OBE R R % B UGT73B3 AN
UGT84B1, 43 LAM Bz 25 A JiE ) . UDP-4] % 1 Ay 4
PG B Hz 2 -3-0-7 44 0 1 R B2 22-7-0-4 4
WEAT; 3 3 R R O Ak SE 5, & B BE AL B RS il
UGT73B3 #£ 33 C M fb & sl it i 22 -3 -0 -7 4 4
e, 58 T 330 mg/L, 55 — A4 3L 5% 7% il
UGT84B1 7£ 37 C B Ak A Bl A iz 2R -7-0-% %
Hreh s, 58 T 95 mg/L, HIL, 5k i\ Ak
SRR T R AR P R A N

KGR —AFAE AR GREZEAY), R E R E 2
WEEYZ —, AR RN, K p AR
Z ] T B2 G W ML RS 1 . Shrest-
ha A5 50VFE K AT TR R 1A SR 3 DR A 4 0 3
glk FEEIHEWE R 70 57 B pgm2 18 2 WE-1 -0 IR R AT
BkEE RS galU, 9846 T UDP-5 2450 & &k 1% ; I 7E
Kl Fr o Rikk A KT EEBE
GUF6CGTL, 43 HILL G R IR R R IR, A %
T 14 mg/L (A F-6-C-H A 34 mg/L AR EE
F-6-C-HHPETT, Malla 25 25 KIAFF R RIE T
K F ARSI (4 8 B -3 -5 AL i (/3R ) FI B ot A 45 it
(fls1) PN IE IR Al Bz R Ak R L A 5 AER
WAFF B 2GR T R E h B ILFE RS UGTT8K1, LA
UDP-7 % 4 4 B LA LIl s By MR & i T
109. 3 mg/L 145 -3-0-# 451, Rojas 25 g2l

WTE T KWL R B I IR | W W L 55 RS Bl 45 R
GmF3G6"Gt; 58 N 51 X b FE 4 A i GmF3G6"Gt 1Y
DIREHEAT 43T, R 12 35 DR A e 3 A4 5 e R I AT R
W2k 19 B E A B e SR Al A I e & PR
FEHERE G GmF3G6"Gt UL UDP-# 75 %l by i L4 i) |
AT LU 4% 85 -3-O - % 1% 1 4% 46 R 11 2% 193-3-0- 7
HIHEEL (1-6) MR

HoAbAE Y A e B OB T 2L B W
FFEREE . Bai %5 A KT R R 2238 T PR R A
FRIEGFE AROV0 , I K FF T PA 58 1 et & ity
ADH B-A5 % 2202 38 4% v 1Y) 42 25 3 D9 i R s b
ST P 7R LA [ 35 0k [ 41 50 K I W L 54 4% il
UGT73B6, LA UDP-7j 25 b¥ A L A4 | 186 B R K &
BT 56.9 me/L A5t KA, Ja RAFIE A 51 SR IR,
BT B R LR FL B UGTT3B6 HY%E 389 i R AR
g 58 78 b 22 & TR, v 159 2] B 1Y B L 5 RS il
UGT73B6"™ , LGB LA UDP- A4 A i it 452 3L 0%
FA R R ) B 1 545 mg/L KBEZE'™) . Shen %51 1
KIGFFRE R T — S AR A RS SR R,
P38 1 AE KT TR P3R5k B AR A Bl L 54 78 1l
AS, LLEER R K W . UDP-4 %5 B A B (ALK & B T
4.19 g/L RERHT . MEWIRIE I LLG OB 284k &
VIR RgE 1,
2.3 WMAEMKRBENEEEBE

B T R A R R S L AL i, T AR B R AR
Z R T A B S RS Tl T LG BRI 2840 &
Y. Wl ZE TR BA O — b 2% EC B A
Liang % % B0 R #2025 760 FF B Hh 00 B 3 5% 7% il
UGT109A1 "] fE{b A\ Z B 41 1Y C3-OH, C12-OH A
C20-OH WEFEAL 7= A= dE R AR NS 54T, A5 3
HRSME UGTI09A1 M 5E R 51 AR REH, DLk 34 —
B 1 (DM) JsLANZ B (PPD) FlJE A Z: =1 (PPT)
KW, S T 3B-0-Gle-DM , 3B, 20S-Di-0-Gle-
DM .3B,12B-Di-0-Gle-PPD F1 38,128-Di-0-Gle-PPT
4 FAERR NS B A B AT 38 3 it —
AT 38, 12B-Di-0-Gle-PPD 3 fifi 98 35 1 , & 30
HH EL 006 1 5 1 R AR NS B Re3 .38, 12B-Di-
0-Gle-PPD 7EART Re3 Ve BB i 7 H B v Ay o il s
TG M A 7R B R R B 51 A B L i RS
UGT109A1 A S B B 7e 2 05 6 i DS A\ S 41 i
83 P450 B NS A B PPDS FI4 R+ NAD-
PH-#fiffl {5 25 P450 i& J5 i ATRI RSB, & R T
6. 17 mg/L 3B, 12B-Di-0-Gle-PPD; & T 34 fin L /i



BT W5 . BRSO G 2R AL 5 W 5 i i - 95

F1 RYPRUER FLLA OB A A 1 OBl S e R il

Table 1 Synthesis of glycosides using glycosyltransferases from plant
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Advances in the use of glycosyltransferases in glycoside synthesis

ZHAO QianJing CHENG Yao WANG Jia SUN XinXiao SHEN XiaoLin® YUAN QiPeng

(State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Many natural products are active ingredients in traditional Chinese medicines and have good pharmaco-
logical activities. Glycosides, a class of biological molecules derived from the glycosylation of natural products,
have attracted significant attention due to their ability to enhance the stability, solubility or bioavailability of natural
products. In the past, glycosides have been generally synthesized by chemical synthesis or extracted from plants. In
recent years, the utilization of glycosyliransferases to synthesize glycosides has become a major area of research.
Glycosyltransferases are key enzymes in the synthesis of glycosides. This review summarizes recent advances in the
use of glycosyltransferases in glycoside synthesis, and is expected to provide some guidelines for the future industri-
alization of glycoside synthesis using glycosyltransferase.

Key words: glycoside; glycosyltransferase ; natural product; glycosylation
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