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Abstract Picornaviruses are a large family of small non-enveloped (+)single-stranded RNA viruses which
cause a wide range of diseases in humans and animals. However, many of these viruses are not
susceptible to currently available antivirals. We, therefore, review capsid proteins as suitable targets for
genetic materials that can be used for the development of inhibitors that can interfere with the
picornavirus entry receptors in host cells. Host factors that are critical to the viral uncoating process
may also form excellent targets for the inhibition of picornavirus replication. This review also sought
to understand the interactions of picornavirus-host receptors (such as their entry, attachment, and decoy
receptors). This would provide improved insights for formulating strategies to develop new inhibitors
that block these viral invasions. Researchers should consider strategies such as antiviral agent
combinations to regulate virus structural stability, for example, by capsid engineering for improved
vaccines, and to neutralize viral infections, for example, by the use of receptor mimics. Additionally,
combining viral inhibitors with different functional mechanisms and resistant profiles can create
synergistic antiviral effects by modifying the physical properties of existing antiviral agents. Last, the
peptide-based antiviral strategy should be explored either as an alternative or as a complementary
therapy with antiviral small molecules to improve antiviral potency and increase the resistance barriers
of the inhibitors.
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Fig. 1. Schematic overview of the picornavirus life cycle. After binding to its receptors and endocytosis in
the host cell, the viron delivers its positive-stand (+) RNA-genome across the endosomal membrane

into the cytoplasml[5,6].
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Fig. 2. Schematic diagram of picornavirus genome. (a) The polyprotein products and their major
functions[5] (b) Schematic presentation of genome organization in five subfamilies[3]
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ol o], AAol= HolA| g=tt. 53], e
1AE <5 Y o|ddd 8A0] 2d¥sh= 992 9L
WoIA, SFAEY] AR R 0] E <52 HAS
Z275k= I B4, 784 2% Sold Ao A
T}H23-27].

HIZZEH FAF 8Al(Ig-like receptor), AUE

Aded =8A4|(LDLR), EAA ol & (complement
control protein), AZEF2] QIE|TH 484, T-M=E
HAZ2 8 T4 A 2HQ $8A(TIM-like domain
receptor)7} I 2UHIO|HAES] FQlof Hofsl= =&
A|oJtH15,28]. A& E°1, Caphthovirinae CFEEHIOH
23(Apthovirus) TAIGHCIHAFMDV)S] 1A R
AW Arg-Gly-Asp(RGD)ZE[Z7} A3 S=EA|(avh

3, avB6, avp8)ell F&=o] &= A2y 5-U(cell entry)
EtH29,301. BAl°], Tk subfamily?l | ZHlo]2 A0
251 o zHto|E A 9(Echovirus 9, EV9)St ZAl|Hlo]
HAIACAVDO) = RGDEE|ZE: QlE| I3 484 av
B30l Agtste] sAao] B2RE 4= SITH31]. ¥Ho, o
FHte]H A 1(EVI)S E2H 484191 el 1™ @281 ©]
Qo Tk FAH(EV3, 6, 7, 11-13, 21, 24, 29, 33, 70
58 B371&QIxt CD55(decay accelerating factor,
DAFE B3l o€t 3, FARHlelzA A21(CVA21),

FHF(CVBL, 3, 5 dEH=ZHEP[HA 70EV70)E=
CD552 E3)| AUttt Table 104 B 8lQ} Zo] dly|
FHlo|gA TIE| &3k FAF|Hlo|2A, oflatHlol A,
EdjeulolgA, A QlE|EHPo]HAT} 7P Thst -84
£ 534 FAE Y] o]Y(endocytosis)ET}. 2|iHlo]
HA IFL A|2-A| 27 B2 BX-1(ICAM-1 or CD54)
T AEE A (DL, low-density lipoprotein)S
o]&slo] AR W JFEZITH32I. o|e} Zol, FF=

Table 1. Picornavirus receptors and accessory molecules involved in endocytosis[6,28,31]

Virus name and Serotype Receptor

Receptor function and lineage Accessory factors

Aphthovirus

Integrin receptor @83, avBs, @vBs

. . X Haparin sulphate
RGD-motif, Vitronection receptor

Foot-mouth disease virus proteoglycan
Cardiovi

ardiovirus VCAM-1,Sialylated glycophorin A Cell adhesion (Ig-like), Carbohydrate
Encephalomyocarditis virus
Enterovirus(34,35]
Poliovirus]-3 PVR(CD155) [36,37]

iovirusl-,
Sialic acid Cell adhesion, LFA-1 ligand (Ig-like)
Bovine enterovirus
- ICAM-1(CD54)

Coxsackievirus Al13, Al18
Coxsackievirus A9 Integrin receptor a.43[38,39] RGD-motif, Vitronection receptor[40]
Coxsackievirus A21 DAF(CD55)[41,84,101] Complement cascade (SCR-like) ICAM-1[41]

Coxsackievirus A7,14,16 SCARB2(CD3612)[43,44]

Coxsackievirus B1,B3,B5 DAF(CD55)[42,45,46]

CARI[47-49]
Integrin receptor @281[50,51]

Coxsackievirus B1-6
Echovirus 1

Echovirus 3, 6, 7, 11-13, 19-21,
DAF(CD 2,53,55,103-10
25. 29, 30. 33 (CD55)152,53,55,103-105]

Echovirus 22 Integrin receptor av83
DAF(CD55)[56]

SCARB2(CD3612)[43.,57]

Eenterovirus 70

Eenterovirus 71

Scavenger receptor

Integrin receptor ay

Complement cascade (SCR-like) B6

Collagen receptor (integrin) B2-microglobulin

Complement cascade (SCR-like) B2-microglobulin

RGD-motif, Vitronection receptor
Complement cascade (SCR-like)

Scavenger receptor PSGL-1[58]

Hapatovirus
HAVecr-1[59]
Hepatitis A virus

Ig-like and mucin-like[46]

Rhinovirus[71]

ICAM-1(CD54)[60-6
Major group (91serotypes) (€54 3]
LDL-R[64]
CDHR3[65-67]

Sialic acid[68-70]

Minor group (10serotype)
Rhinovirus C

Rinovirus 87

Cell adhesion, LFA-1 ligand (Ig-like)

LDL-R
Ca™-dependent cell adhesion proteins

Carbohydrate
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A TRl B-barrel +2& 7HIthFig. 3). 9=

E3 AG $8A0l= ICAM-1, EAP]8lo]gA-otg
Hlo]3 A $8A|(CAR, coxsackievirus-adenovirus
receptor [47]), E2|Hlol#A $8A(PVR, poliovirus
receptor or CD155)7} Z&EHH37]. E3], A =s}
ojH AL} ZlcHlo|HAL] A E TulF2 HAFEET
AL 4849l N-terminal HWISZEH v
(Ig-D1)oll &5t HAIEEH AYG F8A
H Hlo]H A9 A E TG

I Ew

o

AL

Te=

A vtolZ 2 WERITHT3, 74]). whdo,
3 AL 8A17F obd &3 75904 CD55] FA
Zlatol2i 0] BFe@ol FAsE A2d ol 22
mapgo] vhz dojubx] RETh15,42]. &, ElHA
< fI8) @2 pHE Z= Hlolga & A2a83(Rle
&, gaH)o] dasit.

=9
L=rQl(Ig-D1~D5, 4537 ofn|ieAl Z7) o2 L= o]
ALeH, o|F Ig-D2, D3, 123l D4 =rQl2 N-F9]
=o] ITHGO).

ICAM-1 $8Al= Hiol2| A9} A%
EA5H £3], 1g-D1 E=HQI2 QIZF giHlolg|A o
12 24F(1005F2 24FolA HRV-14% 16 &
78%F SR P)I FAPIHolZ A A21(CVA2DS =
ol 1A% 3RS ik ESE, ICAM-1 8419
Ig-D1 wF=vlofi oejo] AU plasmodium
falciparum)oll 9t wete]ol HAE HE9] HiE
9 otH75]. Ak, s=s A=W ICAM-12 Wil
ZI7tEQl Qg™ LFA-1(lymphocyte function-
associated antigen-1)& Ig-D1=HQl B3l Q14]o}+=

$8A4 gL 76l
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Fig. 3. Extracellular domain structures of the immunoglobulin
superfamily(IgSF) receptors such as intracellular
adhesion molecule-1 (ICAM-1), poliovirus
receptor (PVR), and coxsackievirus-adenovirus
receptor (CAR) for some picornavirus.

o17F gHlolg}A HRV-162 el 1A9]
Arg277, Asp213, Thr280%+ 1B9] Lys164, 1C9
Lys86, Aspl179, Aspl81, C-terminal ©o}v]k=At Z7]
o} ICAM-1 $~8A(Fig. 3)2] Ig-D1W Asp26, Lys29,
Glu34, Lys50, Asp71 ofulicAt Z7|Eo] HA74 A
SRS TH60-62]. o] AFF-olA ICAM-19] W
Q14 Fzt=el QlElId LFA-17F AAHHS-S Jich

e ZHtol2 A TFol| ol e eHtol2APV)=
RIZE FFA1A AlAFIOA AotubulE Po7l= Hel
o2, Al 79 €49 PVI, PV2, PV3 2% 5UH
%84 PVR(or CD155)& AYsto] 25414 oajz
gt AopprlE dozItH37,77].

PVR =841 AE9] g9 37) HIZ2EH T
Q(Ig-D1~D3)°l N-B3H £ Urh(Fig. 3). °lFl
Ig-D1 =919l Asnl05, Asnl120-F3k= &8 QH}o]
227} PVR 8415 4ok b 4A1d Zois FA
wafjgtt. AatH oz wgdslE PVR 484 N-33t
H $8A(wild-type) F2ETE E] eHlol2A FHS
ayldoZ u7fgict. PVR =84k viAY(embryogenesis)
AN FEAFA D] Tofsiy HEZYE
(Vitronectin, S|4l sjge]] o ThlZ) w7 Az~
Alze] mjEZYATIO] Rz gt} dejFoz
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PVR 8419 Al=xd =l gt Azy 24d<
2H5L fARR A RS WY 252 FEohe
tuQl(dynein) HHTAL} 4528 BTl F54
BARE violg A Yol TolRITH78]. &5 AAA R
Al ETjeutolf Al gouIbye LR 1A
Vall07, Trpl08, Glul682t PVR $&4|(Fig. 3)
Ig-D1=H219] GIn130, Gly1317te] 452-8-2 8+
gt 39 "AYAAIE gnsty] sl Hlel#Ae Tk
e F8AIE Sl AU EAlske oA A=
U2 S3HH 9EE o857k gt} gz Euho]
o] &t FA|Hlel2|A B EHP(CABL- CABG)
3} o]F A FEje] DNAS 4o = 211 Q= ol
Hlo]Z A(adenovirus)x= 55242 CAR L&A 53
LFAM|Eo]  HZHKy dissociation rate affinity
constant, K¢=20nM)3H80]. CAR $8A41& A2

CAR-D1

CVB3/CAR

B 278 HESEEA TrQl(Ig-D1, Ig-D2)= 4
Eo] qlow, & Wgof Qlo] AAFAME F2 9 tight
junction ¥A¥HE F2 Exjolrt. FAP|Hlolg|A B B
P2 CARFEAY Ig-D1 ZHA(Fig. 3)& Bl %541
o] B2 e.g. CVB3 Ku=245nM 81)) ¥ HYE &
AA|EL, off|iHo]2| A= CAR 84 Wi7/HE 54|12
HHo| 27|72t 7kssl SFAEYE HiolHA 3
A2 UEHI™ FEAE o]&3tTH82l. BEHF FAFI
Hio]2jA  (CVB)9] 1AFXTHHANL ofd|iHio| A0
knob T2 CARS] Ig-D19] 715790l BAH o=z
AYTITH4T]. o] ok, Aot fATgHoR =
At7Ho] | A B5(CVBS) f-ALSE dlE|2Hlo|HA &
o &35l HXSER(swine vesicular disease, SVD)
Hlo|Z AL &3 AlZY 8|2 CARE ©]-83IT}H83).

N SCARB2-D1

EV71/SCARB2

Fig. 4. Receptor binding mode of picornaviruses. (a) CVA21/ICAM-1 complex (PDB ID, 1z7z [41]), (b)
Echo7/CD55 complex (PDB ID, 3iyp [79]), (c) CVB3/CAR complex (PDB ID, 7wl14), (d)

EV71/SCARB2 complex (PDB ID, 6i2k [43]).

In each of the panels (a)-(d), a protomer of virus

capsid is shown as ribbons with 1A-1D coloured in red, blue, green and yellow, respectively.



5] 3uplo] 20}

SFAZ W 1Y SEAL HBHG et 7=
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=

7154 o3

SVD Hpolg|AE A Guo]2| A[84,85]4H et
FAtololl 7t A= EEA Fet {50l 2t
/o] "} fJet Zol, F4do] AT H|&sto] F
AWE o] ofgAN, FAGE g At dio]
= A4go] HA g AT ol E 4 Utk CVBY
ot -rto]#fAof gt CAR +8A|(Fig. 4)9] Ig-D1W
Asp54, Glu56, Lys123 otu]iAl ZA7|= FH714 A4S
283 #Ho] k&) Hol Sl 4&5A4%7] Lysss,
Val67, Val70, Lys73, Vall28% g gt o]
CAR-CVB Hpo]2A F52-E ofn|leAt Z7]= Q155
Ue FINERHO CAR 8A dHYG oIFA
(anti-paralleled CAR Ig-D1/CAR Ig-D1 dimer, Kq
~16pM) B3°N= 283l

FE29] QHEHto]# A%} giHlolzA o]jof, A
P HlolHAE HAZSEEA ALDY HAVer-1(HAV
cellular receptor-1)[46] 845 &3 ZEH}. o]
A2 HAVer-1 8419 N-terminal A922&Ed
Ig-D1 =R} Fo28-S S84 Lofdt. e HY
Z2Ed AE9 ICAM-1, PVR, CAR $8A¢} tt24
O-33Hd Al fAF geido) E4& 7HA1 Qlek A

.

PHA violH A7t HAVer-1 8A410] Zgskes A9
ZEHAQ] GASEA R102 o 73t S3143(50%
ST 20M~0.34M)O.2 &AL Hiol2 A7} B
Zoke A AAIRIH59]. HAVer-1 48419] 1g-D1
L9l HASESHA R10 7FHE(variable region)2]
ZH(heavy chain)® ZA#(ight chain)?} 89.3%,
95.4% T-2A FAMIE 231 oA AGLY Bl A
9] FYS FY(FxrNA 1B)ol| FAHoR sl

Zolth. @A HAVer-1 5849 duld 2= A%
Aoz Ago] =R AUAR, AFZIA Hio]FH A% R10
FA AFFZ(PDB ID: SWTH)= <=4 Ut
(Fig. 5). ABTHY Hlolg|A9] FeA7]= e
1B9] His64~Thr71 ofmAF  ZH7], 1CY
Ala68~Val78, Asp143~Lys150, Arg209, Gln246 ©o}

uiAh A7) GdEE R10 A9 ARAHZEGES
(complementary  determining region) 4

(Ser28~Tyr32, Ser52~Tyr57, Val1l00~Tyr106)2 7
2|(Ser30~Tyr31, Argd5~Phe55)°] 23] Q1A= o=tk
(Fig. 5).

_: ,

ek -
’ ZJHAV-IB
r‘;.

(3

4E

NS
R10 Fab-LV |y

R10 Fab-LC §

Fig. 5. Binding mode of the R10 Fab to HAV particle. (a) Overall structure of the complex of one Fab molecule
and its binding partner HAV structural proteins, (b) The interaction surfaces between the Fab and the
virus. When HAV capsid proteins and the Fab molecules shown in ribbons with 1A, 1B, 1C, light chain
and heavy chain are coloured in red, blue, green, cyan and purple, respectively.
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2.2.2 HHA=ZZEE AE =&

| ZHolg| A= ol 4=8A1A(dual receptor system)
2 SFAE Y Jdgitt 3 A=, FAF|HtolgA BE
ZF3(CVB) HI=ZEEAUALY CAR 844712} H]
HIS2ETAEL E347HUA CD55(or DAPE ©I

&3t 53], CVBI, CVB3, CVB5% 22 @3F> =
FAIZ Fol= CD55F °l8skl, ths @A 9] CAR

TEAIE ol-&sto] FHAELO] o]y H AEZ oA e
YIS 53l Hiol2 A WS WEShs o Z-83ith
RNA Hlo|#A9] XalabgolA] &2 Hol&ko] &
a4t Ho torde thE MY 840 2 B8 A
Aol A Hlo]2|A0] &S =ITH86]. CVB39] 1C &
hiE 234W op|iAR719] O (Gln/Asn/Val/
Asp/Glu)= 71512} CD550l 2} Ao 4
FE FE= AR eITH37]. CD55O st ZdE A=
CVB3°lA 1C FxHaE] 2345 {IX|ofA] ofmieAit
o] GIn(Kq=~465nM), Asn(Kq~7.8¢M), Val(K4=~10.0
uMZA 71 oFgt 1Ho] Asp(Kq~46pM)ETH 25H] o4
] 7sftt. ¥HHo| oF CVB3 ¥olA19] CARel thet 2%
2 GIn(Ka~3.164M), Asn(Kq~34pM)2Z CD55XTH
o ofgt M oIt} CD55E WA B4 24 whuae
A LA Aol ot BA-ui A2 whe-o
AxZE Bosk= 9 3tk 1971 O-93k 470
SCRs(short consensus repeats, SCR1-SCR4)=H]210.
E FAEEC deH, FTFAZAELOAIE(GP,
glycosylphosphatidylinositol)oll Q]38 ¢&duto] Hz}
E]o] TH87]. oJwh CD559] 7+ SCR Z=H|Rk2 6017 of
HiAto 2 SHgE]e] g, olakasto® HYSHE o B
A9l £2E 7MHtHFig. 6). CVB3 Hlo]HA9] 1A #2&t
WA(GIn264~Thr271, Gln254~Lys257)% 1C 2
A9 Gly59~Asn63 oAbt )= CD55-SCR2 =HIQ
I 67 $AEIC FERHEY] 2341 ofm|icilo]
-CD559] Ala122%) ¥ 871713 Aoa8-S srhsll.

ARZ
=5

Table 2. Dominant interaction site of SCRs from
CD55 with different enteroviruses[45]

Virus SCR1 SCR2 SCR3 SCR4

CVB3 O

CVB5 (@]

CVA21 @) @)

Echo6 @] O

Echo7 O O O
Echol1,12 O

EV70 O
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53] CVB3 Hio|21A0] 1C T2 2349 91A]<]|
A dotu| b0l A9} CD557He] A4 To] Bas
5 A5A8Y AZI7F AHE, 28 4R
234GIn 17} $42% 234Asn). 0|9} HHE CVB3 H}
olgA9] 234Glu EE 234Asp HWolAE 8
Alal229] 7128 A] 287|et FH7]| vy wEo
CD550l F218F 4= Q= o] FrasojzIch42]. Azt
Hog CVB3 Hio|gA7} 59| ATAE EHIA
CD559 #2h 31 Rac-H& A A & 9l
TE Abl KIsta4AE ZAstete] Hio]HAE tight
junction®& olEglct. o] Wapydto|A] CVB3 Hiol#
2 CAR $8A19 45 28-Z stal JAE iz o]
TRHSFE A=FAIA Hio]gA9] o]Q] W RNAE WEAI
7tk Eg CVB3 Hio]# A9 CD55 #2F #8412t 4
SAEL2 Fyn YAstaAE EASH A7) o), o]& 7t
&3 (caveloin)S A4S} ot 7H&E](caveolae)?]
2k AX Ui/ Hlo|HAE SFAEUR 3300
(88]. fletdo], CVB3 Hiol#|AE CD55-Hi7l Aled
9 5ol SFARY] HRAES S5 4 QA

Akt 22 FAHle|E A9 B @Yl &oke
CVB5 Hpo|g|AE CD559] SCR3 ZHQlo] 2-85kar A
FAH9l CVA21-S SCR1 € SCR2 E=H91S &3 43
Alazof] FaRsict, Eof714512F CD55% CVB3 Hiol#
28} FARSHA ol iHte] 2] A 6(Echo6)ollA e F-2F =&
Az FGEL st} 3FARE Echob6 HRo|#|A9] 1B £%
hld2 CD559] SCR2EHIQI ti4loll SCR3%F SCR4
ol AT A28 StHTable 2).

o]&u} olUz}, Echo7 Hlo]#]A= SCR2-SCR4 =H]
A3t Yo FgolA A5AES SHAY, Echolld
Echol2 @#&2 SCR3 =HdT H2 A528S 3
t}52,53]. Mgl ZHte]H A 70(Ev70)2 CD552] SCRI
Trlofgk BaRgItH56). w@AE, CD55E Haeg
A2 ol&ste dEExtolHA IFol| &5k Hiol#A
E(Table 1)9] A= T2 CD559] AZE T2
SCR =H|1E3} 452-8-& gttt CD55 Fa=849
fEE 2 <lH =zl A% A5 TVHIZI7] ¢
3 Mg S FAslsH= CD970Ith87]. CD559F CD97
749] A5 A-g-2 thlg sk, 3, 4 /A
T 7|91k 8Rjlolth. CD558F CD97 A2 HAFA
] Mo A= EAf5HA] AN, thdAd A3k
HE QoA & o] wdo] Hrt., 1 o]eof thi st
3 AFglo] BA9] 7152 EAR] CD55E EHol
25 AZoA o] "ok Yol AF3t AT} go] B

=

o
o=

ol

=
(o)

ok



wsjetoleiact $RAE W 49 $8AZ HAg e 7= B 715 ol

2 et vlol2| A HAR9] 2k 484 CD55 9T

A T2 SCR EH|IE(SCR1-SCR4)°] AFL 3lo]
Alze] ZHAE FJAI

=Alo]l CD559] 47] SCREHIJIE FolA ZFe Al
2Z qIA]717] A 2+ BAQ] AFaA-AE B4
Aedg J22HE =5t SCR29} SCR3 Z=HI1
BAIC39] Aga4rt Agete F9lolal, SCR2-SCR3
-SCR4 T=H|9l2 HX| AP Aga4(C3bBb)] AT
olt}. CD557} Holg A8}t 4585 oFH, o SCR
Trolo] B Astasrt Agste] HABATAR
(classical, alternative, and lectin pathways)E S5
ZANEE gogict. ojdf CD55& Az T2
59| M2zt A GEs 53

SCARB2 <=8A(or CD36L2)e= AAHIA S84
(Scavenger receptor) BI1Eol &3l 24AZEd A=
&ol YRS U= o YA AEHE, G, A
EAPEO] AARE 2|3 A Aake] tiAte] o]
A}k 1 o]Qof|i=, SCARB2 48419 3°-UTR Hol=
I A9(Gaucher disease), ZFAA™ &2, 180
diitols MEFE S, HAE A 75%
ofle] oJaf fraE AN ATEo] rH44].

SCARB2 =8A41E d&d v-g4 A=, 4t o)

=2

CD55-SCR1
(residues 1-62)

CD55-SCR2
(residues 63-127)

T & ANz} 22 XA, WIAE 5 ohefst Al
zZxHo| EA3h SCARB2 $-8&41= dlg|ZHlolgA
JUEVIDT  HARE  FAPHlolEA A7, Al4,
A16(CVA7, Al4, A16)Y T&=3 U 79 $8Alth
(Table 1). SCARB2 4849 152-163% 183-193 ©}
u|ie At 2H719] helices FHo] EV71 Hio|g|A9] ZHA =
A 1A(GIu98, GInl45, Lys242, and Lys244)%}
1B(Gly137, Prol47, and Tyr148)°l = GH, EF
loopszte]l WHFH AFH(~7004)22 o]dS Atk
(Fig. 4). T3}, &5 Az WSt A S ol
o] ZQuadE SCARB2 484 "Wz Z=ch
EV713} CVA16 HiolgAE 7 (HFMD)2| B A
o], FE£H-2 ofAJol-EjHEF A H9| Fole} ofFlo]
(GAEEhellA] mfjsfiatct 28Tk FE4rt HiEE SE
oo}, 52 Gt It A, &o] R
2 Z3ol|A9k EV71 Zrhol 9Jgt 5192 AT 5
A7 Al2"o] S-S oA FHYo] A=
3HH101]. EV719] 1A A= whallzofA] 14580 9
Atk opm|iAt 77 FEtolXl(Gly) Ee  EFEH
(Gl  HlolYA  FF(straimd F20% in
GenBank)oll= P-Add gt d g7t=-1 (PSGL-1)
O] N-=et JH(residues 41-61)°1 U= A2 E2

/\>
fq~
CVB3-1C / ]
I | CD55-SCR3
CD55-SCR3
(residues 128-189) © /
| 1] I 2 | 30 | | | s |
CD5$ MQDCGLPPDVPNAQPALEGRTSFPEDTVITYKCEESFVKIPGEKDSVICLKGSQWSDIEE
L x 8] 1 o] L 100] ] ug ] 12d]
CDss FCNRSCEVPTRLNSASLKQPYITQNYFPVGTVVEYECRPGYRREPSLSPKLTCLQNLKWS
| 13 | 140 L 150 | 160] L 170 | 18]
€Ds5 TAVEFCKKKSCPNPGE [RNGQIDVPGGILFGATISFSCNTGYKLFGSTSSFCLISGSSVOQ
1 1 200] 1 210 1 220 1 230) 1 EW‘
CDSS_SCR4 CDS5 WSDPLPECREIYCPAPPQIDNGIIQGERDHYGYRQSVTYACNKGFTMIGEHS IYCTVNND
(residues 190-252) T TR T M| TR T
€Dss EGEWSGPPPECRGC

Fig. 6. Structure of CD55. (a) Structure of the four SCR(short consensus repeat) domains, (b) Stereoview
of CD55 docked on Coxsackievirus B3 (CVB3) strain, (c) CD55 residues binding to CVB3.
Interaction residues of CD55 on CVB3 are colored yellow.
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A(Tyrd6, Tyrd8, and Tyr51)3He] A522-S 59 d

75 AFAKITE o] PSGL-19] N-I&
(residues 41-61)2 P, E, L-Al=Elo]
T ol%, A|EZIQ] AL, Aoz W
t}. webs] Mo A PSGL-13 EV71 Hlo]
A2 &5 YoflA HolgA Mo JF
A 1459 YR]o] FFEAKGlu, 80% in GenBank)©|
Q&= EV71 HiolgA #FE PSGL-19] 23 oA &
o] WEL AE(Jurkat T-cells)s FIAZIA Fsict
[58]. Altk7}, EV713} CVALG Hlo|BAAE $E21HE
Yoy Aoz %A BEHIFQ g ZHlolA
(FV-B)= WIZZEAALD CAR £8A|19F Baj7ksel
A} CD55% ol-8sto] FYHTHe6]. o= Table 1014 B
£ HIF o], BEHFY FAFHelEA(CVB)2L 5Yg
FEAE B SFAEUE fddEch. CVB(CVBL~
CVBG6)OIA FA7|ate]2] A B3(CVB3)E vl=tollA] o
10~1595hg o] HAYsH= o], 5719 ol9jd=
A, 4 Haead, F4 ol vk, A8,
A7AT A B-cell FFo2 A1Y GBS P07
£ HYAelt. dEEbtolEA OFo] &3 EV-BY
CVBY] A= thiigo] fL2EM o] fAslH, o= &
FAIE W o]y +&A(AE E°l, CAR/CD55)E 2%
sl= FQ Qlxjoltt E3E, FAAE O] positive

O o
1T of =
fol b mek 18 1%

D)
> o

s

.

N

@ (b)

TRP.
a102

PHE
€236

PHE

AiTS

Y

AsN o
: (e
G 7 108

CVB3/Compound17
@

sen
Aa21

6N
A102

HRV2/BTA798

VAL
a:191

HRV14/Pleconaril

VAL
A:176

selection®] &gt HoJ(EV719] Gly145Glu WHoJA)=
PSGL-1 2ol wet 849 7HdeE Hdesto]
EV71u8to]# 29 ZGM2E(urkat T-cells)oll tigt 215}
‘g2 AAT © YolhA, EV71 Elol#Ae 1ATHA]
T O] FASHE 7HA= Argl6l, Lys242, Lys244

WNEL TESTY BE 2204 EA5ks AY o
20] Fulzt HAoo]E(haparan sulfate)ol] Z2gHS St

st HHo|E Akgo] AEHEY E= MR 71Ed
- Zsto] Rk mEH e FEjxto] FAR|Htel# A
AI(CVA9E FAE Tz Q= FHSHE 7HA]= of
271d(Arg 9] JoAe-Z Bl F3THBIl I,
CVA99] 1A FAIE oA C-terminal Arg-Gly-
Asp(RGD) HEZ= A HH Q= QIEH1H av
250l &bk 484 SolA 531, avpoll 7HY w2
23 (Ke~1nM, nanomolar affinity)22 ZAgs}o]
Az FAEH39]. AIS2EAA LY =84} @
7], 1™ &A= CVA9 Hio|HA9] ge]u]z}7go]
Polu= g A= g o] LSS FLsHA] k&
ot ofdz}, JIEIOY ov AT ASHEHRY JAl=
CVA9 Blo]&f29] FAjof| e JF& F4] eb=t. CVA9
9] &FAIZ W o]dE FAsliA QB 1™ ovAEY &
A o]Qlofl B2-microglobulin, 2% HAI=EA T
Z GRP78% 22 SFAE IA7F " asty| wfZo|ct.

HRV14/V-073

MET
A0

PHE
A233

EV-71/WIN51711

Fig. 7. Antivirals targeting the enteroviral proteins. (a) Compound 17[93], (b) Pleconaril[94], (c)V-073[95], (d)
BTA798[96], (e) WIN compound of WIN51711[971.
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CVA9 Hlol2|A9] 1A FAE Thlol= 607 IE 1
A ovp6 8A ARV EAR o] AR
CVA9 HPo]#AQ] RGD-EEZOA of27|d(Arg)=
I ov ZFSHL, ofATEEANAsp)2 UHIIH
B60l Agsict. ojdf, RGD(M/L)xxL EE|X sfE oA
RGD+1 A4 Hlgd(Met) E= FA(Lew), 17
1 RGD+49] $jA]9llA4] oto]aFAl(Ile) E= FAl(Leu)
9] opu| At Z717F EA5H= CVA9 757t UHIH @
VA6 FEAIE B EREom 7AES dozIth3sl.
=, IATAIE e Ao] C-Ehd o] RGD+19JAIgt of
0] ABE717F CVA9 Hio| 8| A0] A 583 T AAIE
A3 ZA3 RGD-RERE E8) Q81 av
AL A Aok FIEutolg|Adto] &dh=
FMDV, EV9, CVA9, {1zt mtoj|ziHto]2] A-1(HPeV-1)
oA A5t 35H E40ItH31,38,39,901.

AnF oz g gEHiol2A TF &5k HiolHA
Eo] Zddlele st £8AE 2ogiy e Fshe
FEA1%t FRrEAR Us 4 Stk 2e9IEE 7
Lok 84 Hlolg A9 A= T o] Fxust
£ REoiA 2oy mizishs =8Aolch 2]
HHS §Ldt= 84 (uncoating receptor)ol= &
gloHfolA 484 PVR, SAFHIOIEA A7, Al4,
A163} g Zuto]# A A719] 84| SCARB2, HIFE
9] gHfo]HA(major rinovirus) & CVA21, CVA24
9] #8491 ICAM-1, 1&8]3 FAZ|ulo]3A B @43

~_OH

o NH Cr 23
= A OO O = X 1
\IN\I’\HJ\ NH, HOHD‘VJ"OH[.\{L_‘ J 7"0—*;{ b
'\‘ LR (i)H J)H 0[
DMA-135 Prunin

F OH 1
it oy =N NH;
N—( NH, O N/
L ha N
ol e o
3 OH S
\w HN7 SN0 HO) o
OH OH LTS
Ribavirin Gemcitabine NITD00S
Ci
Br ” h CHy
OH N
r@ e 3
1 i 9 0" s _{
Y o~

CHy

GWSs074 PIK93

Rupintivir

(CVB1-CVB6)Y] CAR 4847t Z§lo] Hrt. o|et &
o, g9RYFE fFrote FEAE Do,
EV-D682 ICAM5 =84 o]9jolle A|¢4tst Z2jzte]
23S sto] A= A o] Lxsto] ojg) gejnzt
A2 AARIY. WA, B2 4=84(attachment receptor)
£ SFAEA 22E B9 Hlolgla §9& AFAIR
o} 23k 28AoE tEFH o= QeI avp3, 281
%84, CD55, LDLR $~8AI(LDLR, VLDLR, LRP 5),
PSGL1, dlmgtduolE, Ajdejito] gL B3|,
EV-A71 Hpolg| A= @1 484 SCARB2 o|<]
ol AIA2, CD209(HAA2ER} S=2]4F Al IEH| 4
3= C¥ 9" 48491 DC-SIGN), 722, HHl
g, Etduo|E, 81 AlgEiks FaF SEAR
o]83tt}6,91,92].

2.3 OZELHI0[HA X XohH|

Uk o 2 o] HARES HF S o] 0] T
MAS(FZHNE 5) = FAsk= b B4Rl oY
T84 4 SFed(MEmy iy AEugas
PLA2G16 5)& tdo= /st vlolg| Al JAE
o AS wHslelE 35 S0 Qg Alghe Hzb
o] ZAsHAE, £3589 ZRE /fdE FE2 vt
olg|A9] W/do] B4 7Fs/gdo] AdiFes Aot QI7t
AeZHElelE A= 100559 EHFHEV A-D)o] &4
o1, 160557 EHFS 7H Elicttolg| A7} x3to] &

o

SRR OH

F e e OH
»JLN/(/-- O NoN = HO
SOSRENGs 0 Ve |
Q. S AYAY 5 on

DC07090 Quercetin

H
0 )NLH O N~y e, NH
Gl N L
I r‘\ﬂ Bty (If D cHy HzN/lLNHz - Hel
HNT NN N0 CH,

H,

Amiloride Dibucaine GuaHC1

Fig. 8. Structure formulae of pharmacological inhibitors targeting picornavirus life cycle.
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o] Qg Qe ZHlo]2 A0l AT T A9 &3
AlEo] 22F El= o]Q] gA o Aok I WS-
Z Hzo| o] glojA] FHLst AEE THAe T
vlo]Z A4 hdol] ;o] Hott. dA, o]&9] ®A
o3k WAL Za] outo]Z Ao ot Aoputy] ot whAl
3 F=oll A £ETHE AEel] /g EV-71 ARsEAl
o ZAgic},

sfoj2jAo] A= T Ao dgkg sho] SFAE B
oA violH -84 AekE sy AAME W

Hio]gA SAhtES AASH= ‘capsid binder 7} 3Hf
ojlgiA THEZAS TMsk= ol A HAY dioltt
[98-100]. 404l o]0l &85 capsid binder= <M
Fxpolgia OFO] &ske Qb FkHbolEAl4
(HRV14[107,108))9] #AA= Thido] Agsl= WIN
3RIE{97,109-11112A4 FHlol=i2AlZ 7RIE pleconaril
olty. Pleconaril> <IEZHIO|HA(EV-B, EV-C,
EV-D68)°l| oIt s8F S9v-& A=st7] 15 i
2A FHEZRE A4 24714 JPstg ot kg Qt
A4 W&o 20029 FDAOIA SQI=A] F9kTH112].
Pleconaril® H2 U4 AIFIFONA AEIE P450
3A(CYP3A4, T4t OFET 22 22 QF 47| BAE
ASIAA FollA AA) o fUE Ao 72t
-go] FAEILh 20179 290 7|1& H4] E= vk b
Aglo] 2|wHlo]#ARV-A, RV-B) 4 o3l A2
918l el BTA798S QA2/d0llA abajo|n] gkt
[113]. c]eMI=z, V-0732 ZEeteutolziA A= o
WA1AY] A3 MY, SFAIES] B2 A5
Hote gonabge] AFHAE WelsiA dutolzA

3IE Yetith 23E0 R AAAY AopmhH] £ I
Z I3 (www.polioeradication.org, 1409 B8& &

Al A 25997 ofio]of|A] WAl Fof)oll 4 EV-B, EV-C
83 EYeHlol# A 1] AolmiH]of gt V-073
Aol QA4 akE HTH6,109]. Pleconaril,
BTA798, 18|11 V-0733} -2 QlH|ZHto]HA9] 44|
T ohlE 149 &4 ZER FRl(hydrophobic
pocket factor, Fig. 79 &2 ¥l 2L k= FHt
o|HAAA THEHS] T2 ekE9] Yido| wi=A] 1}
Efdti= Aol o] dlE| =t AES] A W
dotu] - AF X8 FH3] capsid binder?] gHfolH

284S &L & W] wEoltt. A S°1, EV-71
Ale @d A9 24 FEAEW Tlel23Met,

Val1231le®} CV-169] Leull3Phe HOJAl& capsid
binderell Ag/do] EA3Itt. giertolg| Ao AR 7

494

7] &4 3= gAtC & pleconaril $84E B715H=
AAMAIFONA pleconaril-X& 2E&}F 10.7%7} pleconaril
o thsfl F/gdol EEUIL olE0lA 2.7%= AT
< g53th112,117,1181.

T2 S04, QlE|Zrfo]H AL JAE THlg 1A-1C
9] A FFL Hio]H A9 RNA H4kS WHEst7] sl
FZHslo] 91 EE ‘druggable surface pocket’ ¥
Zo][119] HAHFig. 7). o] I A= A 1A
9] oAt 7] 73, 75-78, 155-157, 159-160,
219, 2349} 1CY ofu|iAl Z7] 233-2368 /3=
QJtt. o] druggable surface pocks FHAI= THHATA
9] &4/ A-83 16A EolA SQltt. B3], FAF|HIO|
22 B 83 3(CVB1-CVB6, tHit CVB2AQ)] digt
ol AR 3RS 17(benzene sulfonamide &
TA|, Fig. 7(a))2 druggable surface pocketo]l 23}
S ot A= TlE 1Co] Wo] f58o8 x|
o] o] o] FHY| HFo] HpHof| we} Hiol# A Hik
WEohes AL ottt 2a¥oz SHIRME 17
Ae|ZHlo]H A A GulE 1A-1C2] HE 99
o Aot T2 FE7Z R FA|Hto|HA B @3
B(ECso of 0.7uM)ERF oFYz2h EV-B, EV-C, 2|2
Htolg|A PV-1, gleHlo]2lA RV-A, RV-B EA9] A]
AAAE AAETH93]. gy og QlH=Hto]H Al
AAE Thiizo] 75RLI(1AY 44 A8
1A-1CY] A3t JDE #AI3E THIRIES wh &
A I FECs0)2 A FR5E2] AYHECs) s+
nMolA pM FE9] AR He oA 2 Avs
ZH= tH16,18,20,120,121]. 41 31HE9] FHAIE Tl

flo 1o lov

FEoE ofye}, A= dhalE o) ot
St AR Hio|B A SARS WHESH
71t} webA, capsid binders M2

8 QA (pentamer)®] 5 <F
4L oA &5 AxY vpolzA9] S| WEE
AR5tz FHtolgAA] Aol Afrbs g A=ko|th
[21,122].

A7 FHABLE 2= EV-AT1 FHA| o] #
2+ 484 SCARB2°] A% "ofiohz Frtole A=
H=| ] EQFAIRE, PSGLI1, sluietduo]E, 2|1 A
Z293A (cyclophilin A) W7l £FA| 20 222 5}
= ol Woicsk= e (suramin, o= 27} SRy 7
H AYF A=ske 4F), BIJE EHuA(E]S],
g 3A tot % ¢R), dEAHC|E BYA SOl

T Tl A]

— =



EER L EPN

ZZAE Y 89 $8x7k0 Aszed fg F2

9 754 ol

TEEATH123-127]. ol&3} Zo] AR &
EE2 EV-A71 FAAES] QA thEo) A 1
Bk) A AR Faboks A Wefcte /4 -’F
24|(decoy receptor) IS it} Frldo g dHE
Hlo|2| A7} o|YE wf &5 A|EX EHY $=8Aof 4
He 992 2H fWElo|Er ol AR NdE
T AUTH66,114]. LR FHto]H A HEfo|E9] R85
T pME ZL SRIEMMEY W2 IS 2T,
54 R0 A 2= ol o) thigt B
O = IET} HWeolE EA| FHf Futol2AA] AL
o &84 4 AUth At sFARY S8AE HH O
2 gE feolEs mFA2vto|f ATt &5k HE
o|PAEY FHFolY EHFo| It AR F
Zot= H 543 +EAGEE WIdSEEY AE &
A E= QJEIH +8ANE ol8st= Hiol2AE] o
off ol AAR A8 4= Stk ¥iHo| HEpol|E 3
A BAY =2 AL delE B fHElolE Eof
B4 oof EaliE = SlolA =2 w9t 9t A
Aol &g 59 HH= EARI

SRt i@

2.4 MIZSLIHI0[HA H|LXEHEH
K|

mI2yslo]H AL £F A2 mRNAC IRESE
5HA Adste] sAo|A Hiol{AZL P Qg Tl
e Mabsls Zof 22yl Wast TS Ak
3ot WelE etk vl mEEvtol2 A9 [RES 7]
< 9AI19-22,91,92,115,116]5HH, Hio|gA9] A
AEZA7E A =o] chiE o] AL dofubA] 3 A
He}h. IRES AfAZ <te]AdlA 2837 H(antisense
oligomer), #|EAY(Ribozyme), DMA-135, ZTZY
(Prunin)}go] HZ= e} HEAIA S@|aiw= Zo|7t
7} WIAVIALRE olFlM  glom  HpolgAg]
RNA-DNA Z3% T RNA-RNA Zgoz 333
RNAEARS 4343ttt o] MEWY &4 Rnase Holl 9
off Eofj=]o] mAEuto|HALY HALE JAISHAY F
A& AR ZHEAQAS RNAS £ A7IAES <
Asto] 1 BAE AE & U3 olo] EY 5 e 7]
5= o= BAolth 5-"Ud UTRY IRESE E°lsHA
Zet gHtolgiA ans Hoirh DM5-135% AUF1®
W] BAE PHSHAIA EV-71 Hle]2{ A9 RNA
T2 HIE fEoiA cheids |

ol gHfo|2iA

A(translation)

I BAE AAIRIH115]. EFF TEUL ZetH o=
o &3= Zh=(flavanones) BIZAZ LEHUTO
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ShaEo] Q= HERozg EV-71 Hio|ga chdal
RNASHAS H&fistoHo1].

miavEbolg|Ad] 9179 EHoj Q= TldRs|a
AQ1 2A7°8} 3CP0= Hio|H A9 FAS EXAZAL A
AHtranscription), #-AZd 554, -mRNA HY
(cap-dependent translation)&-°ll Z3HE &A% Q1
AE Eofigteh. ERE Hbol#A ol thet H3AES]

AEFHAE QGRS o ThijA v RNAZ 9 Al ZEZ 9]

2% YAl THE7} mRNAZIR] #ofshs as
(processing body)E HZFAZICH Hlo]HA thld B

faAh 24P} 3CP°9] AFAl= Haf EolAdS 1Tt
JA A Heto] =544 A9 A|(rupintivir S{102])2F ¢
L IRHE(DC07090 S[128)2 E54 4= it o5

RLS L = I

el B aao] EgESolA] HiolzAg] HEolE
7143} AAERS-S Sttt Rupintivire 17F 2]vlo]

A(HRV)Y 3CP0] tisf] ¥k Xt AR 5Z(1Cs0)7t
2.1nM%1 7F% B83-AQ1 HEfo|= {AL AA o,
LeHlo] 2 o]Q]o] thE CVB2, CVB5, EV6, EV9 SE]
ZHlo|Z Ao E FHA AARYE YeEth 18
U, dA2elA W2 AE AAED dAHEE
FEHA ZoiA s 93T 2E DC070902
EV71 §3 $519E XEsh] 91 EV719] 3¢7° &
AEAE HZFOZE docking 71¥F 7 EA(virtual
screening)< &9 ¥=o| HIth DCO7090< EV71
] 3¢ ti3f JAZA(Cs0~21.72+0.95mM)S
BRI, EV713} CVALG Hil2A BA = Ao 2
A& vgelo| =y ASAE FEEUT. & o=
SHE quercetine EV71-ti7] AZHAY a7 oA
ofa W2 AlEEHo= EV719 B2e JAgo=H
Zdel digk adE JebioH129]. Quercetin
EV71 Hlo]#A9] thlz] Hajga 3C7° S 4ot
A AAsHY HiolHA EAE ADStIARE 247,
RNA %84, RNA 9&4 RNA 54 3D™9 &
AL AdsiA] k2 S BT} Quercetine EV71
Hio]ZA9] 3C7 714 AELo| 4 SiA 714
A& Apdste] 4L dAlsks FoE dEFE Y ‘:}
RNA 22/ RNA 534 3D™% HlojgA &
E3A7]1= Jaolt) o] FRAAE 7‘1101'7] —cHJ’
RBERE FERAY SRS, GTIP-Z3RS, w24
QElo|E AZEY, template RNA 23 F o] sdH
. SUEAY AfAF

[e)

=

ko)

_9_
=

R
=

R QA AL 3D A
Az | H(ribavirin)e] tHEAo|cH138]. A
2 F2 CYE A7) 2ol= gAY, FLA|HGH}o]
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gi2o] it Futolzis avbE YERHTH130]. AT
2lup|gle] FRoieh oA A AR Alte] AR
WS YT o Fupol2L E4o] S7RIT: 2Eh]
e FAGEeIR A BAIE AskaL Hils §3) =5
o] 57] Ao vpol2i A ol digt 271 goE #
=% 4 Aot Euie A Ete2 ol Qo <l
HZuto]2A71, gmHtol2ii Aft B 2ol JHt
S S B o (R S 1 R ) ] e R OB

A=A e 23 -EFolshd A|&2Q vkl &
oA ARt &84 WE ol &5 EolY ArE

% Z1+dHbreakthrough)e] A7|AY & 5 Ado]
EoltH109]. HE FEHUREE fARA FAIEH
(Gemcitabine)2 I3}, I, WA, HlA AxwH
o, AL T Yot FEtayoR Aol oE
ojAgt, W2 FREEE(IC~1-52M)IA CVB3 ¥
EV-719] Hpo|3A FA3 BAE EsA AA6HIT
F8oHAE, HupHdat 24E AAERIE CVB3 4
EV-71 Hlo]2A EAo] thaf 452 Ql PutolA At
£ 7HEH131]. E3E AAERIE FDA 5291 9= 21o]
Bz i Ax 75t a&dE 232 dHT)ANA 7
ARl FEYutoIHAAR FAEQITH132]. FAE
H1-2 QllE| 2ol A et IAE theket AW M&
£ oA ©= E= e 28sto] ARgske A
2 FulolgAAY  Holth. ofg|RA {ARA
NITD008- Zet]Hlo]# 0] RNATAIS Atk <
AR EV71 Htol2jae] 3D7 Fgabol ot F4lof
s ZZElst FutolE A B(1Cs0=0.67uM)E& 7L
ArH133,134]. B2 2EolE AGe] AsiA ol
20| E(amiloride)= A|Z2] Na'/H' o]l& wsky &
ATAZO] Na' o]2Ade] AdAz TEY, ARA,
3R Qg BE& X 8ok= =o|t}. o|&yt ofy
2, ohggelo| = CVB3 HiolgA0] F3tas 3D7'9
R0 FEE QA =3Q4 Mgl AF BH
2 AA|sto] Hio]g Ao XY H Vpg BHAL] f2d
SHuridylylation)2} RNA 33 wsligtcH135-1371.

20N 1 & A(helicase)= HROl#]A RNA UHAS
£1 B4 47| replication organelle)o|4] HFo|&| A
W& &olsHA sto] EA| d Hiol|A RNA Si4ke] 74
&3} 7158 She vlFReh Ao}, B3], 20 T A
849 7|50 £4EW Hiolg A EA7F thRE FHo]
"ot g®7RI(dibucaine)e Na® o]&Ade] A=
Bofl Z-8sl= Ao v, AFHEE 0 R FDAY &
Fo. AmpHAoloH138]. &7 EV-713

i
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CV-A16 Hlolg|20] 2c " i @ sl Ags)4 RNA
grdsy 9 gAE WeEtH139]. Fordd AArE
(Guanidine hydrochloride, GuaHCl)2 & 2H}lo]|g]
A, FAPFHPlRA,  oFHolE]A, A GuHfolA
(14015 AAISHAIRL, AT 1FHtel2 A AdelA] 23t
o}, oY G4t (-)RNA 7Hho 25 E] RNA 43
9] A& wrofskARE (HEd7FE RNAZRRE 449
AlZR AA5HA] Zgteh Ayt Stofud At 7t
FENEAY] BS FAAAA SFAR Hio]HA
o] 2C P A E A 0] AgHe uR=TH141,1421.

H| T2 A= 1 F2vlo| g Adlo]| &5k HE
ojZAEO|A & HEo] Fof 9lom, C-UHo Agiy
FIS Bt Azmeto] =A% 3AE HiolE A9
RNA 54 9 3948S 24t <5 W 4599 @
Fe Uehdth. 53], &A1 FuolgA WS
AAeH= 52T 4TS Sk Hl, AlEFIRI EH] F=
£ Wolistal AlZEHA NZZFHARIZHTNELL =
22 A9 B9k MHC class 19] AlZ#Ho] HdS
Eaii=g Adel=Hpol# A9 3AE AR
PI4K(phosphatidylinositol 4-kinase, subtype III)
QiStEAE  o]83dto]  PI4P(phosphatidylinositol
4-phosphate) A|Zo] FH3F 24 RNA &4
RNA %354 3D} Hlo]g]A°] RNA BA412 &43}
SHeE St} &1 Pl4KE HiolgA BA9] A&
ATt F83 #H O R ALEUL, AABFR A A A
2 S H SIBME GW0574(a Raf-1 inhibitor [129])2}
PIK93[143]°] 7HI= 1AL e 2Hlo]H A9 BEAE
Agit,

2
=

3. &8

mz 2ol Aol &3l 158F 68%, 1 9
H=g)x] 9k Hlolg 22-30nme] Qh7} Qe
AL 22 529 RNA Hlol2|ARA 7P o] &
X "olgjAo|t), Aofui], 3|AE HA(FH Hlo]
), FEHET 59, ASAGAE e L), AY
78 5 ohget RS fEste Qstyos 8%t
HYAEo] mz=vuto|gATto] &3ttt o] oA
$Ee gREvHbo|H AT} &5l Hlol2AES KA
A 2o FAA THEQ] 2 T} v Rchl
< HES E39], mF2vo|fAES] JAE T

ML Asle] SFAE W 3Y FEA(AGFZEY

AEO
==



SFEAE W #Y #8ARS dEAEe did 72

ol

=

7154 o3

5] 3uplo] 20}
ALy} vHAZREAAD)FoNA 27] B2kt Bolst
L 58, ol L Zolu] HAof Bolshs 584, &

FEAR AEots sFRANER £t 7sFA
AT EQIT SFAE ZHY &
A 9 31710} mF 2o ALIY] AT AE-S 7
vto = @A /Nd=1l Sl AsiAY] 28712k &St
At ol& ol&st] GA AFE UEhl= Hielg A
9] BolAx & 7% £3UAY 7erd THEE
= Ndsks d A&s5taA} g

iz 2urfolg| ATto] &5k= Hpo]2{AZMY] A=
T O] P Y JAMIE A FHO| Aok 4
BA AFRYoA L2 FFHo] EAFYE A
dl&st 4 Qi AgF o7 ulolgA-3gA|7ke] Agt
F27F GEA JE, FR7IEe] Ooke FEARE
Zk= AofjA] SEIRFES dockingsto] AU 2
AedE 28T £ o A=Y = IEEY
olgstAY, L=zl AsiA] ZA+
ZE FHOE AW E vl wEt F2-2497Y
A (structure-activity relationship)@ FX Z3}A|
9] 125 FAgol= L AP &= Qlrt. olet &
Aol Agd AL gI=2vHlo|Z A9 ‘capsid
binder & 7IE AsjAEolct A0 IAFE T
o vlo]Z A9 =8A7t FUFCIS ‘entry receptor &
71%6S Stohd, #¥=x7190 ‘capsid binder FEfe] A
A 227 SLTE ‘entry receptor’ o A=
& I35 ot HiolglAso|A g 4= 9l wt
Ho| ‘capsid binder’of i3] Hlo]HA A= TR
(B3] #-8HE9olA A= Yetli= #lol7t g4 ¢
ojubA dig AsliAY] AFEFHS A Tk capsid
binder 9] AEFHE= 87| floiA= A=l
A5 BASK= £39] accessory molecule (1A, &

-+

SoHE, G4, AL DY N52A 2ISH W
g AEe sk Aolth. 427 WAL 45

Azl 52t oI, gejy] g eAE, ZF dAolA 2
& 7130 eSS HolBAE AR & & e FES
ot ?H, ol HitAlz 28-S she 3
o7 miZell, F2-&(=A Sl gt LUHF Fre=
EofoF Tt

o] ==l A BFAl
E odo] A o] A tie 5
9] B2 iedhe Al e SIAIE N

£ QA

ah Hlols 48 4 ik vlolejast 84 YT
22 7o 587 thAle] Hlolelre] AYE & 4

497

A B F8A BHAE AT S35t o
9ekE o2 S ok HEE Al = St /e
ZA7F 8A BHAE AR EAR A5t 2
Sl= Aotk 791 S=8AAE Hio|H A7}
st HEREgo R HiolgA APEE FIEgith
‘capsid binder Bt} 7/fEsk= 9 A7kt
2949 7HYEAo R JARE PHAE &
7171 ol Ao tfs] 7]&of 482k F
RHAIE 7ML AlEHelA@A HAR] 5 sjEx
1 AR 2 AAo 485k= Ao] ARl E A
ojtt. o]¢t Zo] &l mAZHlo|Z AT o] &3 Hf
o|lHAEY] FRAYR, SFA|E EHO IRt £8A2t
SFAAEY] F2 9 7150 E FE Az Hioly
A5 A 3 £ Qe #EZ AR AdL 2
£919 B4 7IHte g 71&£9] AoiAE 8% 5 A
AEE AT o] FRolA 7dE Fa2vut
o]l AL AAAE 7|&9] GFES FIAEHlo|H A0
&3t volgi Ao H87MsdS BAsA =9 7s(&

L

g

e Flele] ofBY AFOTM SHS AL ¥
Fo AW AV Bt 2ol D Aol
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