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HEERYF, BRAMRKRSE. B, HRESH FIENGE
{& F3 BIOVIA Discovery Studio # MODELER 9 2 7 & F
CBR # OH-NpLH2 E &Y= #4510, HE T Z=4H45MER
DS & 93 ¥ & /¥ #2 & Standard Dynamics Cascade 25
SNHRNESMERHITT R, RERETRENES
MLEN, FHOMTRE ZEINHEEER. HRKHA, KR
AR E K S SRMEEEREX. RIBSH CBRA
OH-NpLH2 WS #MEEEA, #®HET CBR FXBEHNHR I E
FR2 ARG334 #1 GLY351 #H1TRET, RZFE| CBR2opt 1,
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Nat Commun. 2018 Jan 9;9(1):132.
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1HARIL (A) « R9 (B) 5 hPD-1£&RIAIFUN
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2| PD-1 FUATERTT EMEBERHNEEMN ZNAE, XEF
ERLEFREA /B PD-1 BRX R MNAFALIINE PD-1 #1
FEImARBI . B RIHER T IaPREIEFER A REY PD-1 #1
FERREEAA hPD-1, MHAHAERSE mPD-1 BRXX R,
Eitb, AXFERHERIRET —MEBA /R PD-1 XX KM
BINREETE, FRZIERRUSXE hPD-1 A& HHE
ROLHAIT T EEER

[igitBE] XEEEEFSLA hPD-1# mPD-1 =B A,
BEEREN KB RRBEELZI T BEEEEEM hPD-1 XEE
$£@ mPD-1 B94714K RO MR EE M hPD-1 B9HTfA R11, AT IR
HRIRFIR MAGHRA, NARRBATRILREE, HET
ELISAMIREEFB FHIREAR, BANEGED FEMNEE,
3% A BIOVIA Discovery Studio (DS) = MODELER 2 &
2T R11 # RO RS R A, HIE LB EEA DS_
ZDOCK/RDOCK & H - &EAX#% / LbizF, BXF A
5 hPD-1 #1777 X#E, TN T MMM ATRREMNE &1E,
RTMAINEERA, MTEHRRETEBA | BRXX RN
R R R B2 Lo

MAbs. 2017 May/Jun;9(4):628-637.
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[X #& #H] 25kt EARK. ENEERRT. %
M7/ REMITE

(ARG R] BEREU—BLCRRINNEEENRRZ—,
GD2 (TMERRELTERE) B—MERIEENR, E0L
MEAMBERERNSERE, EERNNERETEZNER
#01T. 3F8 BRTEME AR EE PNIXAYSE —M41 GD2 &
SEfUA, BX GD2 AERFXMANRIR 1gG3. AXET
7 FIRPIAST BT 3F8 #1T T IRITH M Ao

(g1t B XEFEE LA T RIR 3F8 &ik%H (PDB:

1 BFHFEMIS AT hu3rs RECLATEE 3VFG) , MET I B R2ITRERMUANT FINE -
EHEEERIEEXE (B1) , #mXH DS_Calculate

R 1 A V3-lle AN AN FER Mutation Energy (Binding) $3$iX 12 M7 7 EBIARY
MANRT, BFENRTER, AEAM— 1T ERRTAIS

e T o Binding Hinati messumed by safaca plssmen (E4: G541) AILUIES 3F8-GD2 EMAHBEIRUEA
Construet Kon (51%) Koa (5) Ko (M) JR1E 3F8 (hu3F8) AR, AIIEE BN ERBHA
s e o o RSP A B RIS IR ADCC %N 6-9 5, AXIEIER
2 12848 000 e 7 £, BEFRIFE 3F8 LUK AR 3F8 HARIFEIEE hu3F8 4514

(DS_MODELER. CHARMm) #1 DS_Calculate Mutation
Energy (Stability) B S ERRT I EZEMHETON T 12
MREA SRS hu3F8 BRI, MMM T hu3Fs
KB V3, FARTHAARLESR HC:GH4l HEE S, AXRAWESR
F V3-lle ik, ZRIWIIUE, V3-lle AR EESHIARRME.
MBEEEHUNRRLRS 6 EHNMEARRGN (k1) , &
R4 —F ARIIIE R N IRERFF & BB LAY GD2 PRI,

Front Immunol. 2014 Aug 14;5:372.
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B TR SERBIZIT 6
(% 2 @) SHBEWE. loop Riftfh. HFHHE. 4
A EmEEE

(ARG R] | BUERHBEALMIEBEERFNEPYE—
MBS RBRRARRENER, BRRKRAEFTERTFTCDST
NS B ARG, B2 FREEEDBEREER. T
fofk (Altered peptide ligands, APLs) AJLIBEXINEHIINIE -
BRM T AR, ATEEE. ALFAEHH APLs BT
| BRERFIVAT REMNE, AXOBI D FIEIMRAX ML
FRfRI#4T 7%t Ak,

1 MRV HIERECS - RIAE SWLEN

[igitBR] XEFEEETENNEUMREASZRAENES

;’Sé%ﬁfﬂ%@ﬁ;jﬁﬂﬁﬁ@@m% MM-GBSA &5 B YI£ER), B %CiEid BIOVIA Discovery Studio RETE&Y)
SEHPNXBRIERZAE, WE 7T THRNXEOUSAE,

- - FHigitT 8 M EMAKECIE. FAJR4E DS_Loop refinement

- = M4 FEhHF 2 F Standard Dynamics Cascade %3 8 N3¢

MBS E SYE1T 7 EEMA7RA, HEF MM-PBSA
FEFTNT efl15REzENEGEE, REBMUER (K1)

EEEAPONOET T SRMEYEENR, EPTHAK

HEF JEMEREF. $TXT H6F #17 7 /EEaiR e, HInER
REATHIRAFECIR HOF BREMN— AT | FEERBERZGY).

it AL

Pt
BEEE|R
il

Cell Mol Immunol. 2018 Jun 28.[Epub ahead of print]
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2 BFARIFIZR Y BSAPA BRI R 4

RELEREABAREEENRS
(% 2 7] AR, EARE. FFRE

[ARER] RLR[RELH (EC 3.4.23) Wi VERMERE,
ERMEFHTRAERENEZEAQKEENE, BERZHRLER
EABARAMAYE, BERRAARENKRLEREQBA
BRARBRSI . BTFEABERELIESEERLIN, H
BEECFRSKRENEIIEE X B, ERBEELTT
MMAREMER. 20BI D FEMKANKRELRRER
Bgdt1T T iRt HA R T HAE,

(it BE&] (FEE LT T BEKARZE L205-F206, H
FiEmPaE BN RNBEEMNREESIRNELEA
BB E, FRMMEERERE T AT BRMALAIS 5A RNt
MERFEREHTERFE, SHMET 11 MREARTHE,
53R REA F193W, K204P #0 A371V RTIEIN T HAREM, FH
M T F193W/K204P/A371V ZER T, EM=ZFRTIK
LhEARTHEEEESNARE Y. I TRARTAERRTE
HIREMERE, {E&XA7T BIOVIA Discovery Studio #8Y
Homology Models #1 Build Mutants 33 Z8 & (&Y 51417
TR, ANENIEHITT oM (B 2), RIMRTERIRES
g MR RS EREAE ZBINEKERIGRT. B/KEERE
FRRMRELRRREMNEERR, B/KMERIRNERN
EHREHEEER TRIFHSEN, AZITEANREEXE
[RELBHNMSE R ME T B,

J. Agric. Food Chem. 2019, 67, 10505 — 10512
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1 (a) FAZRAZE]; (b) Fab =482 ; (c) Ramachandran
plot # profile-3D 43477; (e) Fab 5 AFB1 HIZ &R

RICHFHERMBSE Bl eI A

[ $8 i79] AFBl. &F&. Fab. CDOCKER. #FmhHE
TN

[FARER] &S5 Bl(AFBl) 2E—MERSE, B8

. RS, SREHAREBIER. EA% AFBLIE %
F, RRNEHTEEENEBADTASHERNEHEME. &
REMEFIRIE R N MR A RE BN L, RMRARENE
7% (FLISA) tbE MR B NE ERBEER S, FEIbERZERR
e TAMRFEMT —F#EH CdTe/CdS/ZnS EF =,
FRES ATHERM@E, BERNXEZME (FLISA) PRI
RE

(igit BR8] £ & 5 F F BIOVIA Discovery Studio X
1932 Fab i Bt 89 = 4 45 ¥9, 3 [z FH Ramachandran
0 Profile-3D Y12 B # 17 7 18Ik, AB/ER T DS HH
CDOCKER #1779 F344%, LIRA3E AFBL HiKiRBIM4E S
MEGHE. NTREEFIENEGR, HWREXNZER
AT DS 89 Simulation #1T 7 2 FohAFEM, HitE
AFB1 #1 Fab M4 & B HRE. ERER, AFBL RIFHIES
H CDR XA RIER7KEE, RBE AFBL o] IEF/LAILERE
BRMILED Fab BY/EM L=, #EH CDR XMFRETE AFBL #1
KIRBIREEEZTEER, SEM Pi-Pi R /Pi- StEBE1EA
= AFB1 M Fab A& E—ENXRBEEER. Eit, FH
DFEBE AR LU FRATE G T R E HURTUARIR B E,
B] LIS SRR E R I @ B E TR2SUE A,

Analytica Chimica Acta 1047 (2019) 139-149
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Z-RNA i ZBP1 N SHAMIZRF EIFSE
[ $8 i8] ZBP1l. Z-RNA. D FohF &M

P I [(ARER] BERERS (AY) B—HELBSHNBE%
e WERS UEESSRS @RNATES, ERILEYT A BERETRASREE,
“ ey agmmsl HTENBREITEN R B, BN RNS0ER,

e A2 ZBP1 777y DAl 3 DLM-1 B— Mz RER, TEREE
s - e HRAFESZERENSBIREBELRS, c8ERIMES
$ ot % m Z-DNA 1 Z-RNA B Za Z5#835, XLLLEMIH T IARIMEF 4L
'S i BEFIENE Z B RNA 4515, BRZ Z-RNA BETEREREH

B EH 7S ZBP1 BUEKECARR AN, EXTRFRPNT
BAX—RREESRS T D FRIMRIAR S LT T 5.

1A-RNA 1 Z-RNA FY£5#4),

([i&itBE&] BR1E TR ERN Z-RNA B9, 18 Z-RNA F
Z-DNA HZIFERMNEN, F B3 Z-DNA 5T
KINAI 5 Z-RNA RER X R, AT HEH Z-DNA f1lF
SRR MM TA Z-RNA, EEELFKAT BIOVIA
Discovery Studio =1\ 4% T dsSRNA R ZY, H A DS 1
Standard Dynamics Cascade #1T{L{t, EFEGRKEE
EMNMRFITEIN, LHRKRIAZ RNA JEAEESE m8Gm BY
MIRRRI AR A/Z B5iE, HEBREFNNFRF %, FLE,
FA CG =& dsRNA 9y m8Gm LM ENR A SRS EH 4%
Z-RNA, HEEARNEESHKETAEEENREN. Hit,
EEEM T AF CGEE ZRNA, HFAZHESEHREIMA
m8Gm, EBI=4 T A-RNAfEAXIER, HEFERBEXT
BETHDITMRRREIZRIIET EMRSE RN %
Z-RNA, HE XL Z-RNA T2 FAZT, RPIEEE DVG
RN, MAREKERA, HolgestY ZBP1 ik,

Cell 181,1115-1129, March 19, 2020
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1 EEREMEY C20 5 HER2 (A) M EGFR (C) &5
RXE

B2 R51 L5 3D-QSAR HANEBIHEEE (A, BEE
FEER) MERENHHE (B, REILEFF)

MY g v, LS A,

HER-2 & EMHIF Y% A =

(X $# 8] &9kt EFME QMBI HF L.

3D-QSAR. 3 FXIz. ADMET Tl

[MRRER] AXRKREKEFZE2 (human epidermal
growth factor receptor-2, HER-2) RIES AILAIREFHAR
BRABUNERZ —. HER2 BRI RIAFS MBI L L
EBAEXN, BR—NEEMIRKET BN RMGIER,
BERMBRERATAMEREN—TEEL S, HER2EBHE
BEEREMBREQMEEMNERED, BT EGFR XKEMRZ
—o TE EGFR #WiNHIZ /5, HER-2 B RX{BAT LIITH T
HEREE, FLILIHEEFEY, KSMHH HER-2 IMHIFIXTF
BERAT RIFEEEN,

[igit B XBEEENRAZMHD FENFEREXLIT I
B4R HER-2 HN&I%, FXt EFGR B MEI1ER. BE4fEA
BIOVIA Discovery Studio # 3D-QSAR %X Il & ERAREHHY
OLE PR A S A D TR AR S BY SR 32 14 HER-2 #5518 DS_
CDOCKER 73#f7 7 4 KMt MM R 5L 545 HER-2 A EGFR
HEEEE, ET X HER2 5456 EGFRIREE AT | i
E4:5. FHi@id DS_ADMET T A4 ERRMNA X,
UL EY C20 33F HER-2 FIAKEZL AR EE4HREH IR F AN S
JEM (IC50 =0.03 uM # GI50 = 0.15 uM) , H 3T HER-2 Ay
INHEMERST EGFR B9 900 12,

SciRep. 2016 Jun 8;6:27571.

; . B 3 (L& 4H ADMET FUNE (ERFAOHERNKEYE
. ) BB ADMET 14 5)
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f::._. o | ot =
R, el ¢ :
- %*‘?3‘ -
N,

1 373! BRD4-HDAC XREBATHNEIFIIZ T B

BRD4-HDAC X EEARNEIFIAYIZ T
[ $8 7] XEEFRIMEIFI. MCSS. LUDI

((ARER] TAZEAHAMTRETR, SREMENERD 4
(BRD4) A% B it Z B L B8 (HDAC) #IN N B B ERYATTEE
7. BRD4 BiRFAZEANIFHELRYIAVIZOTER, AET
RIBLE IR AR RPRITZ 2 FNAMREE, HDAC 7]
fefEMRRAEN B R NBY#EHTT, RIEWINARAEE
MR TR T EEAR. BRD4 #1 HDACs RILAWAE T c-Myc
FORFHMH CRC IR LML, RARIRITER T —RIIH
BIETEYH [2,3-d] MITRIRZBRITEY, FrEEE
B9 BRD4-HDAC SUEEATIHIHIF,

[3&it B8] &I BRDA-HDAC IR EBAR H1 I 5SREX 7 0
%K Bg: — 2 E T BIOVIA Discovery Studio & 7 MCSS 3¢
BRD4 #MHIFIEYILIT. B, EMER BRDA MEIFI~E£M A
ERHR\ ZINC BUREH, SATE75IxI#%] BRD4A EEHF R
LR, BosElREBE#ENFIE BRDA MFEIFINEEE,
FEMERNREEB=1EMFE: 5 ZA-loop R
ERENEREEIER. Kac SRR EENSRER
ERUREESURINDHETBIERNGE KA E, AEHE
Bid DS_LUDI S XL R E#H T H M, =EEM DS_
Libdock #7177k, —EREFXLEMANFE, aR7T 24
MiEY, HNE T HEYXT BRDA MEIAEYE, HEhE
¥ 4l fE R INEEARIDNEIFIR §5L, =28 EH HDAC 17 &
BENRE: BF. BKERELMN ZBG £H. FrLA7E BRD4-
HDAC XEBARNEIFIBIZ IR, a4 wAEETF, FE
BT ZaMARE 3,5- ZF& -4- B8 - XE FNEEMENE
B, FERE N- BECERRMAR —FIREsH BRIERN ZBG &
B, UDFREEFENEREZFR. A2ERT —R7
REMEY), WEEIMUEREEFHTT T, LW 17c
HDAC-BRD R tH REFRUIIGIEMFIZE Y, HEBI—FK
FARSMORASEIRIGIET 17¢ & BRD4-HDAC SUEEARIMEIF,
E CRC HE W F T ENBELSHED.

J. Med. Chem. 2020, 63, 3678 — 3700
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(D) : "

(E) r

B 1XEx (D) RESTEYW PMMB-175 (E) #1 PMMB-187
(F) 5 STAT3 WA EERE

STAT3 &IFIAYIZITFIER 5
[% 8 F) BYngit. BEREK. 9F 3

[ARER] ESESTFRERHEF 3 (STAT3) B—ME
SRSEAMEREEY, KARIINNESEE2ERZN
MAREER, 255 MEEIE, SFEARNEK. B5HE.
DUFE, EMRA—NEERGTET. EREMARAR
EZ3 STAT3 AE—ERMNGIENE, FalElERih®
HHRBAEMAIEER. BRIERBY STAT3 MFIFEAE—
LAEMNREENER, BAaNmETXESRAD FRN
M7 IR T T EUE RAY STAT3 IR B AN S AR R AV 5]

o

(igitBE8] XE{EEFIF BIOVIA Discovery Studio ¥
RINTE S, ESEA CDOCKER BEEENEE STAT3 B4
BRA, 2T ENZENEEER, EFTZEEERE
F Grow Scaffold, UREEZXHE LHNREEFNER, 1%
T ENEREENEERTTEY. AEFEH CDOCKER £
RITHWEERTEYB R EE STAT3 WES RN, EF
RREND FHITERMEYEENITE, RELZMME
1HHY PMMB-187 %3 F3¢ MDA-MB-231 4R AYINGIE M IRET,
BEEABENMILEREE,

Biochem Pharmacol. 2017 Dec 15;146:74-86.
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BT ZENREARANEERS THRFHR
(% 8 7] SuHEE. EHFH. GUERD. HYE

% 1 71k PharmaDB BY4E R

TALE 1 | Py proter o tnrgots of tertarine

T e e IR
T (FRER] 2HEMMRMS NN AEBYHETR,
wo e e wwem weason — NS F ARG ES I BAER, NHEMRIRETH
s b e ww M. BEREN—MATEENERS, KIREHAS
R, B e s AR, BE, BREEHM.

R [3&3 B 8] 7 58 i BIOVIA Discovery Studio & &
= = = = FEER-EBEEEGMEARE 5% (Receptor-Ligand

Pharmacophore Generation) , #iE7 #HiEXS5 LR
ZRARREY, HIBEI IR R ZG M H ¥ 3EE PharmaDB,
EHAI U S EERLEHEEANR/RZEREHEXNER
BEAR, ARHITERRIE, SHBEBERDUERBTRIRE
BEVEN—TeI R Y, XM ZETE SR RGN
7 A PT URSF VB B B BRI R R 5 R

Front Pharmacol. 2018 Jul 24;9:801.

1 E1E %5 BACEL. AR, MIEAEIAZMEIRE
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2 EATE AR

HTF[HFF FL-FLT3 A8 E {E R BN &I ik
[x 8 i8] Z4¥%it. EBINRE. ZETHIE

[ARER] SNEHEMERE (PNP) B—Fhtbigxarravig
&R, BEEBEXERAZTREENFRMLTEEIE
B TXRBHEEREIE. HARRI, SMAREHERHR
R E R = EHREEF FL, BN FMS FEER S FR2ES 3 244 (FLT3)
RBCIR, BT BMENES FLIBUS FLT3, FERBRIES
Rk, #HMBETINFHEERBEXNERRE, ~E5E
s KA SR L TSR, AR ET — R85,
ETFRAANEREE L MEHEZTHB FLT3 X FIHNEFHE]
KRB L X RIFA. R AR FL-FLT3 Z 848
EERBVDGIF A LUREINE SRR, % EEEMN
BT INE R R R B — MY o

(igitBE&] AT I RZEMFIF, XEEEWRTEHLOTRE
RGN EWEH 290 H k&%), 25 BIOVIA Pipeline
Pilot HBESEZARATET 1, SRHAEKRTET 4, ke
BRHBNTET 10, SEHRHEARTET 1, RERER
INFETF 90A, FMEACGEEATFETF 50uM SMN#HIT T
F—RIHIE, FRIEMMAIE, 85343,847 N EBE=4
SN EMANESR, JA5{EF BIOVIA Discovery Studio &
#9 Receptor-Ligand Pharmacophore Generation T &=
S ETF FLFLT3 REESMERNAMERE, HFIH DS_
Screen Library #&3R33 2 5 343,847 ML EYIHRHITTE R
i, LA Fitvalue (B7E 3 L EATRAE, 153 285 NMEMRE
NHEY, REHITREDNHEEERME, 8528 My
a¥, EEMEENX LMK SY BDT001 B—Fe By
FLT3 355, EH 1Cso /9 18 uMo

Nat Commun. 2018 Mar 12;9(1):1042.
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