FRRTE: 10384 syHE B0
28, 21620141152587 UDC

B r3
Mo+ % f # X

LIGEfRE 71 B 3Cr &
FIEEEF B3 & 3Dr L R BN AP &

Structure-based Drug Design Targeting Enterovirus 71 3CP™

and Coxsackievirus B3 3D?!

R

BEHIFHEL: HRB HIR

+ b & AR AMFEESTFEMRFP
WXRZBH: 2017 54 A

WX EFHRE: 2017 55 A
FHETF A 200755 A

ERMERTER:
oMW A

20174E 5 B



BiIARFFMIe R4 ERA

AN EAZW AL SRR A NAE F I $E 3 N 0L 58 1% R BT 7T
Ko ANERILEEFSH MM NBEEE DL RRIT TR, )
FECR DUIE 277 sSU AR B, AT S va A (R TR EEm e A o
AFESRE GAAT) ) .

FHM Z AL SCONC DU ()
HIBTTE R, 3RS ( ) PRl () 2P ESER =
Bilh, fE ( ) SERESERM. AL LFESHIEE

PR R A 1 o NS AR, ARG BRI BN A, AT AAME

AN (%4 -
£ A H



BIIRFEFAIRCE(FE R FA

AN FETTRZARE (e N RSN [ 22 5 2% 51 8 47 S Jti 7
V) SERE OR B AL UL 22 010 5T, 18] 8 B T B AR SE AL ik
AL S CRLFRARR IR FL 160D, SRV AR SCHENE [T R 7
B0 R L BR PR A ) A . AR NIRRT KRS A0 ST
ANEE A Wi A8 SO AL R FE AT R, R iR
I R B2 i, SRS EN . AR B el ey s B A ) 2
(DAZSE

RSB T

( ) LAFTRARE LR 2§ B E RS 2R,
T FoOH BME, WMEEEH ERRAL

( ) 2AMRE, T EIREAL.

G 7E LA FAH R 5 I 3T\ BE AR 2% . AR B SE A SR
e C&FE T RPRER NS HEL AR, REETRAIRE
% R W E AR LN AT AR S LA IR A ), B
IWNATFHALR ST, BEH LIRRRL )

AN (%4 -
F A H



EES

k-3

AW, PAGER R 2T R BFEFRANME R 1D BIERTE 71 2 3C
HEN: 2) MEarEE B3 M 3D RE .

1. FRMF (HFMD) J&—Fh A ER VAL Yo, 1205 2 B i i 0 28 51 e
AT AP SRAE H [ IR R 28 S T e SR T AR 0 R SR A o i 3 5 71 2
(EV7D) REEEN, EREWIIEMERGIFRRE, SEUCENEIE, 2
SEICL, RBOURE A AL YA B e e wE, BRI HG 7 AT
2PN T KR B

3C (3C protease, 3CP°) & HABFIE EV71 955 85 11 1 G 72 A S 2 DG HEAE
H, 3C HEARGILAAE R T8 R4 A 1 2 Bl s 87 DL SR R, ik 32
A G EAMRIE, NMBIRTE F R RZEIEL A 3C RARHEEA RNA
CELEYE, fEREERIRERER. Hik, 3C EARZED EVT R
AR E B N2 —.

ARV, FRATTNT S5 5 AN 431 2 PR ) — B AN G T AT T R
WLk, ARSI, 458 soaking LA K X ST AN 45 F AT ()
JREMRHT T 3C E AN T R R &ait, IR 74561 3C A
RNA 254G X/ 5 R W7, G T T 25341 1 kAt

2. JREMEOILA (Viral myocarditis, VMC) /29 5 B4 O L0 i 51 2 1
HETHE N VMC [ SER & EFHES, IRRR B E A — HdoRT i & &
B3 A (CVB3) /& SEUREE IR M FEEUE R, A, CVB3 il i3 ARk
15 8 05 B- A0 ML PR AR A BB T, DR A 5 T B A A PR B 5 2 A A B
PRI Ko DRI Iy 97 N T3 77 25 400t 70 1) B P R W

3D KA (3D polymerase, 3DPD) & RNA fK#i[1] RNA KAl (RARP) &
RNA 75 24 iy & B R0 o AL 20 3Dl § SR8 H BRI J ) IE8E RNA &
%, (EREEE G EEER, X TR EE 2T . 3D [ 77 e 4% 4
P AR R R A R B, A T BUREE AT R I B A

AR, BATFIH S TR EAREMAilh, 4 mas T



EES

EEGR, (B2 AR ATR R L, W FEH— Bk
T JG 82/N 1 A W7 O 075 348 SI2 566 o
KR : EV71 5 3C EHHAME; #%5); CVB3; 3D K&

II

it



Abatrct

Abstract

The structure-based design of inhibitors in this thesis is comprised of two parts
targeting 1) 3C protease from enterovirus 71, and 2) 3D polymerase from
Coxsachivirus B3.

1) Hand-foot-mouth disease (HFMD) is a global infectious diseases caused by
enteroviruses. In recent years, its morbidity in China has increased significantly.
Among the causative agents of HFMD, enterovirus 71 (EV71) is the main one. This
virus can lead to serious neurological complications, and even lead to death. It is of
great importance to find treatment for HFMD.

3C protease plays a key role in the maturation of EV71 proteins. 3C protease can
also act on a variety of transcription factors and cytokines in host cells, inhibit the
expression of host protein and interfere with the immune mechanisms of the host. In
addition, 3C protease is with RNA binding activity and play a role in virus replication.
3C protease is a significant target for the design and development of therapeutics.

In this project, we screened a drug library with 3C protease as the target. The
complex structures of 3C protease and small molecule fragments were analyzed by
X-ray crystallography and a compound bound to the RNA binding region of 3C
protease was identified, which laid the foundation for the fragment-based drug design.

2) Viral myocarditis is caused by viruses that can damage myocardium. Currently,
domestic VMC mortality rates were on the rise. Among the enterovirus,
Coxsackievirus B3 is an important pathogen in viral myocarditis. CVB3 can also
induce the injury or death of human pancreatic islet B-cells, and it is thought to be
associated with type I adolescent diabetes or insulin-independent diabetes mellitus.

3DP! is an RNA-dependent RNA polymerase (RARP) and vital to the life cycle
of the RNA virus. 3D is responsible for the initial negative and subsequent positive
strand RNA synthesis, and is important to the viral replication and viability. The 3DP!

inhibitors can inhibit the viral genome and viral replication and is a significant target
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for the development of antiviral drugs.

To establish a system for structure-based drug design and development, we used
technologies of molecular cloning, protein expression and purification to obtain the
proteins and the crystals of 3D were made. However, only a small portion of the
crystals diffracted X-ray to high resolution. Further optimization was needed to
crystallize 3D in a consistent fashion for the drug design and development.

Key words: EV71; 3C protease; inhibitor; CVB3; 3D polymerase
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Figure 1-1 The clinical symptom of HFMD
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