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1.2 XWAHE

12,1 hEaFEE UEABRSHEEZE(PDB) AR OGT/ WK H Z#EHR (UDP) By X S Mk %t
(3PE3) AR, FIF DS 4k L ba ik ik 07, JHEER UDP 43 F. DL OGT #H I UDP 454 [
AR (Pro) 559 HOMNEE Jy oty 87— 2.2 nmx2.2 nmx2. 2 nm B &, VI3 OGT i UDP
G 48

1.22 EWFE EMH DS B XS 5100 A KR W VE 1A ARG W E AT R . 43
Be . G, HEM AN EEE (ADMET) 4347, SRAS4AF & 450050+ BARPRMEGSS . 70 il 200~600, 43
B R 1gP J1-0.4~5.6, AIEEahEE <10, WIERTA<1. 4 nm®, SR Z R85 <12, DL
TR ECMR, TR DS PR BRI XT3 (Lib-Dock ) #E4736F OGT (3PE3) W4 X411, fifi
FH Addsol BT IR Z KRR FISEL, AEXTHES B rh IR 7 AR TR 5 ZE BN R PRG54+ N A TE i
i DS R R BRI B TP AT e 5 1 Lama-rchian 3844 58095 F1 R B BE 18 R A S5 & ( GALS)
B X G AT E, IEEAT 100 YO T3, I RIS AT 4 SRR DS FE [ Al P53 pR AT 43
PO B 10 4. XHEH LIZAR OGT A R 43 F B & FVE N IR ZS & A0 8, DU 8 1 7T fE
HA OGT MG 4> il Lib-Dock THEAFEIZ R S FAZE & A MR . (1 DS 2 2 phxt
271 (C-Docker ) XF Be A orFHEA T &0 . {df FRE & fic/ME T. 2 ( Full Minimization ) X} g &7 F 17
RE AL AL B (i TS24 4k T 5 ( Prepare Protein) Xf OGT & [ fi A4 M AT 25 K Mo in S S5 4848 . 1
C-Docker FEH HEF X2 5, Hith Z R SECRMZE A& A hae' ™ . Xt 2 Pk m B ek 778
EEARHETY , R DS RIS Hria ke B At BERARAY 10 b & WI1E s e 737

1.2.3  2F 3 A FHEI gk DS B e s LA, (5 DS i iy oy 30 1%
RSB T 32 AR S BRI MD Ak 20 ns, it PEAb)E i Es G, A2 ACRIBC I 1) 45 44 32 0k IR F 5+
XTHEEEE R WX G R T r iR B K AR R S R Z B 0.5 nm, B
PR Amber 7137, IF AR R AP 25 (Na®) SRAFH L P, MD BUFE pH=7. 4 F1 298 K 5%/ T
PEAT, IR RRAS 7 s il AR R . o, MD BV KR 2 fs, SRFEMIRE R 100 ps. dE— 3 H7E
MD"™ ALt 2 OGT & 5 — A Z IR Y AR I 3l (RMSF) B 5.

1.2.4 R4 OGT B & 4 4] 3 69 I . FEJCANM SN 1A & il g (AR 51 OGT TG , FIH OGT 43 Hrisk
F G A RE /3%t OGT BTG AN HIELL . B T OGT i AAZ FLER 11 62 ( Nup62 ) ff F K B AT
PR IA R G AT IR F R A4l L. DL OGT IRYIAKEE CKIT BRAE BB L SZ 44 FE A LA ) 96 FLEFFR
M b2 B G B AT S 5. OVAR R A& R AU 4148 . 250 nmol/L 1) OGT & [, 125 pmol/L (¥
CKII Ak, 40 wmol/L Y UDP-GleNAc Hl {4 S 2 i 2% #h & (150 mmol/L NaCl+ 1 mmol/L EDTA +
25 mmol/L Tris-HCl, pH=7.4), F 37 CRN; 1 h. HHZOCEARGHTT 3 AFATI0E, 715 1C,,(H.
1.2.5 R Brak L8 fi RS> T4 B Cos7 AR [R], 12 A 0 3 1 A7 728 1 SR TN A T e
BEMEHL UK (SDS-PAGE) , % [ J5 { FHATAA A I 20 B P9 2 11 O-GleNAc B MR AR B0, LA H i - 3- Wl 7 ot
A ( GAPDH) fE N 2.

2 GRS

2.1 ETFEHIH OGT #5152 355 1%

X} OGT/UDP [ i IR 45 4 (3PE3) #EA7 #8143 47 J5 & B, UDP fiE 5 OGT 1 GIn839, Lys842,
Ala896, Lys89, Arg904, His920, Thr921 Fll Thr922 ZFEMsRIE & LM EAEN, B AR (WK 1).
I, ARSCUL BRI R R LT AR B R B LI BE Y 2 IR 25 G 11 4%, R DS ARPRHEST BRI e, 25
ADMET 4341, RIRF=IIL& W b AL A 2329 400 FAF G 4518, 3 — 0 faX 863 ¥ 54T Lib-Dock il
C-Docker i1, Sl Geit X 2o FRILE A HHAEL B 2(A) 1. Frfl Y 2 MRk MR & NivExT 2, it
BRI, BRI A T R WA S 5 32K OGT S I XS He g L. ik RIS, 276 % I8
AT93 | B EEA L) R ACE W S5 R R A 250k, R TE 2 Fhif e A X I HEA SRR 10 >0 FAE
A S BIE— 2D R SRR S, X 10 T 5 324K OGT 4 R ILIE 2(B).
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Fig.1 Binding mode analysis of UDP-OGT
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Fig.2 Identifcation of novel OGT inhibitors from a virtual screen
(A) E, distribution of the docking results about liginds, Lib-Dock (@) and C-Docker(b); (B) binding

mode of ten hit compounds in human OGT by docking studies using Lib-Dock and C-Docker.
10 MEERE ST T E A E 452 | Lib-Dock F1 C-Docker 254 BSOS OCT 28 [ 1) 2 JE IR 5E 3L &
IR IR 1 Frs.

Table 1 Scoring results of virtual screening of candidate moleculars

o i Ey/ (k] - mol™")
No. Compd. Biological activity . Hydrogen bond
Lib-Dock C-Docker
1 Amentoflavone Anti-inflammatory, anti-fungal —-146.7 -137.5 7
2 Robinin Hydragogue -130.5 -124.3 3
3 Griffipavixanthone Cytotoxic -127.5 -115.6 3
4 Dihydroxy-14-serraten-16-one Cytotoxic -126.3 -116.1 2
5 Daturametelin I Anti-fungal, cytotoxic -125.4 -114.3 2
6 Bisandrographolide A Ion channelsagonist -124.5 -113.9 2
7 Chloramultilide D Anti-fungal, anti-inflammatory -124.2 -111.4 2
8 Tetrahydroochnaflavone Anti-fungal, anti-inflammatory -123.1 -110.9 2
9 Pre-schisanartanin B Cytotoxic -122.9 -111.2 1
10 Isorhoifolin Anti-fungal, anti-inflammatory, cytotoxic -110. 1 -109.2 1

22 RES FHEINEENS N

¥ DL 16 75 B (9 OGT 41 ] ) 4% 36 43 76 JC 40 i B2 07 44 3= v 40 25 D0 s 1 0 o) 3% . filE
50 wmol/ LIS T4 OGT BG4 5255, FIH OGT 36k 40 Bk 50 & I 22 /N o F B9 30 i . #
K 3(A) AL, 10 MEES T 7 M FBA OGT MEIEE, (HEEB AF 48 F4b, HE 4T
AR 50%. HI, K AF VB OGT il e fb & Wk — £ br. B/ 3(B) S b& Y AF 1)
fb2= 2540, i 538. 46, JEAGEEALEY), HABAFKEE, P30k 20 1 HiE AF AHLR | 4t
FCR AT
23 AF 5 0GT EB&&EKX S

fdiF MD {4k AF 43T 5% OGT 1 (3PE3) AUXT R4S R | 4t 20 ns (040G, BRikZsibta e
B E] Bt 2 A%, DL cutoff 0.2 4T HRE, SRERERE N KRR B WIS | ZRK A
20 ns B o B R A0 63.2%. M 4(B) Al L, XUEFRIRLA Y AF 1Y C IR EIE S Lyss42,
His920, Thr921 Fl Thi922 JEHL T 5 MR WSS BAEH ; D BRRIE S Lys842 JB A T A0 FaE i S
MEAEH; FIRERIEE AsnS57 W T REE WA E/EH; A, B M F ¥#15 His558, Pro559 F
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Fig.3 In vitro activity of candidate compounds

(A) Effect of candidates on OGT activities in a cell free reaction system, all the compounds were used at 50 pmol/L. ST045849 was

used as a positive control. a. Amentoflavone; b. robinin; c. griffipavixanthone; d. dihydroxy-14-serraten-16-one; e. daturametelin I;

f. bisandrographolide A; g. chloramultilide D; h. tetrahydroochnaflavone; i. pre-schisanartanin B; j. isorhoifolin; k. ST045849.

(B) the chemical structure of AF.
Lys898 #RILIE AL T 3 > mr-m BEAHEAEH. fbA5 9 516 M 1484019 His562, Gly654, Phe694, Asn838,
GIn839, Phe868, Val895, Ala896, Pro897 Fl Gly919 5 ILIE fl— AT f Ak Iy W | X SeAH H Al AF fig
FEMZE AT OCT & HMIKMEE & HASA [ - 4(A) MI(B) ). ffi | RMSF RAE MD H kit 72 rh 22 14
OGT AR E LR R HE 1Y 25 M B R M, 45K, GIn839, Lys842, Ala896, Lys898, His920,
Thr921 F1 Thr922 55 5 AF #HEAF AR FERR IR FAE MD Ak A8 rh2s (Al B AR b/, b T X
WA, PSR, i BEEXT IR ST045849 FIKARIKHY UDP 3145 T 2R MIAY 45 . X UL 5 AF M
HAERME IR IR, WIEM T AF BRI S & T OGT AWML & H AR B 4(C) ].
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Fig.4 Binding mode analysis of AF and OGT by MD

(A) Binding pose of AF with OGT after MD; the residues of binding pocket were shown by surface; AF interacts with residues

in the UDP-binding pocket of OGT; (B) binding mode analysis of UDP-OGT; (C) the root mean square fluctuation( RMSF) of

OGT over 20 ns MD simulation.
2.4 AF B89 OGT oM iE 14

{1 0. 025 ~500 wmol/L ¥R EEREFE ) AF /EH T OGT AL AR Z , FIH OGT 3t/ Hrik ] &

MZE AF (3G, BE S(A) AT, AF 43 BEREFE RS AR B4 FE 1% 7 XA ] OGT fitfb i b L4 45
KN, BA B OGT MGk, 23158, AF (8 OGT P50 i v BF (1C,, ) 4 48. 1 pmol/L. ¥E—#
K T AF 43 F1ETCAnMIAA 2 X B — 3 1Y O-GleNAce BEIEALIE N RIS 0. #%FL3 1 Nup62 JEfEls
AT O-CleNAc HESEALIBIIREE (1, 2407 819 0-GleNAc i 2 B Iz & I 4 134t
WA KA 0-GleNAc &4 Nup62 & HAER UK TR IR A IER HR. [ 50 wmol/L 4 AF /EHT
Nup62 & 1 NIEYIRY OGT LA SN AR R, L 50 wmol/L 1) ST045849 1 g BRI X A . 1] FH G g3 BNk
Kzl T Nup62 & 1% 0-GleNAc &M LS F = 2R L[ K S(B) ]. 0-GleNAc &AM 145 5P A
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SRR ENIBAS I 45 BT, AF 2 T-REMSA AN H OGT & 1 XF Nup62 2K 1 0-GleNAc &4, I H AF 2>
FAEFRAY 2V Nup62 B8 30 M) L Pk e RS, TFFH Nup62 194> T2 48/, Mo — I BEAIE

F 21 HA OCT MG E. 33X —45 5 5 P XS IR ST045849 AFRLHZEL. LA 45 Ui, AF RERSTEIA
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Fig.5 AF inhibits OGT in vitro
(A) AF inhibited OGT activity in a dose-dependent manner; (B) AF(50 wmol/L) inhibited O-GlcNAc modification of

recombinant Nup62 in a cell-free reaction system.

2.5 AF By OGT 4R ##liEHE

HTHIE AF 23 FIA0E N OGT Ml e, #E— B fERE R0 Cos7 4N ZR 1AL T AF 9 OGT #1
Tl 3G M. {1 20~ 150 wmol/L f) AF Zb# Cos7 éHEIH@ 24 h, SR GBE BRI VAR A0 L A O-GleNAc &4
EAEIEN. BEE AF HBEAIBGI, 00N O-GleNAc 186 2 B/ a3 3550] AF A8 DLk B4
Jr A INHI AP B OGT BRETEL I 6(A) 1. ifF—25M# ] 50 wmol/L i AF 4bFH Cos7 ZHfi 6~24 h, SRH]
GaBEENIE AN P O-GleNAc &4 85 AR LG L. il I ] A ZE 4, 4 P B O-GleNAc &4 1% i
WD, UL AF BENS LU R 7 s 40 N (9 OGT BEGYE[ I 6(B) ]. LA 45 LM, AF BEUSTE
A A R OGT BEE T, FRARANI PN 8 ) O-GleNAc ﬂ@%@g«mﬁﬁ
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Fig.6 AF inhibites OGT in cells
(A) Western blots of Cos7 cell lysates after AF treatment at different doses(0—150 pmol/L) for 24 h;
(B) western blots of Cos7 cell lysates after 50 wmol/L AF treatment for 6—24 h.

g5 LTk, IR A5 RE L L 5 1%, 4t 259 & BRAKAF Discovery Studio 4. 5 MWRIR ¥k
B YIRE RIS 1A 0-3E S N-CBERIER R B (OGT) B3 i 55 B S 43 7 B = G UL
(AF). 53 FXHE 55 F2h 5 BN R, AF BB#2 5 OGT %E%ﬁiﬁ/n\iéﬁ, T 3R ML
TE OGT £ 1 1Y RV IR W52 (UDP) 454 HAS4b. (RS OGT i 523 45 3R W], AF REA8 LAk E
Tofs B 7 XA A o 2% Bl P W S R R TR M, T HLBB S A R IRAZ AL AR 11 62 (Nup62) B 1Y 0-iE 2
N-Z BRI ( O-GleNAc M1 ) . 3F— 25 A 40 B P Ve 5 R [R) 466 5 S B UE B, AF 43 7E 4H ity L
A OGT B0l IE T , LA A [ 00 77 X0l 20 ML N 1) O-GleNAc 8. AF [ R BLEAIE T 55 45
A 4 R U007 26 7 25 F T OGT 4301 F & A ml A4
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Discovery and Activity Verification of a O-GIlcNAc Transferase
Inhibitor by Structure-based Virtual Screening’

LIU Yubo, ZHANG Nana, CHEN Jinjiao, ZHU Tong, ZHANG Jianing, LI Wenli”
(School of Life Science and Medicine, Dalian University of Technology, Panjin 124221, China)

Abstract A specific natural-product O-GleNAc transferase ( OGT) inhibitor( Amentoflavone, AF) was identi-
fied from a structure-based virtual screening analysis. X-ray structure of the human OGT binding to uridine
diphosphate (UDP ) was used as the receptor in Discovery Studio 4. 5. AF effectively inhibited OGT in a dose
dependent and time dependent manner in vitro. The 1C,, value of this compound was 48. 1 pwmol/L. Western
blot showed that O-GleNAc modification of Nup62 by OGT in a cell free reaction system was decreased along
with a shift in molecular weight by AF treatment. Furthermore, AF reduced global O-GlecNAcylation in a dose
and time-dependent manner in Cos7 cells. Molecular dynamics analysis suggested that AF might form multiple
hydrogens bonds with OGT in the same positions as the sugar donor UDP. This study validated the use of struc-
ture-based molecular docking to discover novel inhibitors of OGT. AF may be employed as a useful scaffold for
the development of more potent OGT inhibitors in the future.

Keywords O-GlcNAc transferase; O-GleNAc; Inhibitor; Virtual screening
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