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Bovine viral diarrhea virus (BVDV) is a major
pathogen that may be one of the main reasons for
economic losses in the livestock industry. BVDV is
a well-characterized member of Flaviviridae family
with plus-stranded RNA viruses. Non-structural NS5B
protein is RNA-dependent RNA polymerase, which is
responsible for viral RNA synthesis and genome rep-
lication of BVDV. Therefore, the NS5B polymerase is
a key target for the discovery of anti-BVDV drugs. A
number of small-molecule inhibitors against the NS5B
polymerase have been reported in literature of which
we collected series molecules having various scaffold
with their biological data determined by evident ex-
perimental conditions, methods and procedures. Then,
we constructed database of 655 small-molecule NS5B
inhibitors having definitive activity values, structural
parameters, and physicochemical properties (such as
molecular hydrophobicity, hydrophilicity, polarity, H-
bond donors and H-bond acceptors) associated with
their absorption and permeability through a chemin-
formatics approach. The database was opened to pro-
vide insight for allosteric NS5B inhibitors of BVDV
with an accessible platform on the web (http://nabic.
rda.go.kr/chemical genomic database/BVDV RNA
dependent RNA polymerase inhibitors). This molecu-
lar information in the database would be useful in at-
tempting to identify features and decision factors that
enhance anti-BVDYV activity or increase selectivity of
the allosteric inhibitor. These anti-BVDYV molecules
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could also be screening for the purpose of exploiting
potent NS5B inhibitors in the same family (e.g., HCV,
CSFYV, YFV, WNY, and DENV).

Key words: BVDV, NS5B polymerase, allosteric inhibitor,
cheminformatics, database

Introduction

7t sl g 8AbE & 20179 FA A5 (OIE)
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Foll A= gy} vrobd 4= Q17 widol, WAl gk
507 sy nutE A A O0E TEAARE] a2
s 4 71 & e A9 S2A7E 88 2% (combina—
tion therapy) &2 A% 1 t}[5-7]. BVDV+= 5L 3%
Zgtuvlo] ¢ A~ ¥} (Flaviviriridae) ol 3lE Q17CH Y
vho] ¥ 2~ (HCV) 9] BEdufo]le] A [8] 2 s F-AlEol A 74<d
717 2 FEH 22 54 7= gd 7] RNAvRe]
Y2~ (12.6kb2] 2715 7FA = plus—stranded RNA
genome) ] tH3]. BVDV Y] 57 2 A (22 @ A
Z; C, BVDV—3y|ute] gatula: g™ E1, E29} P7; o]&
AT duA) & N-gekd oo EA35k= whdel, 671
H) 2T A (NS2, NS3, NS4A, NS4B, NS5A, NS5B)
2 C—gag o] g 8th[9]. &, BVDV @A AL
NH,—NP°—C—E™~E]1-E2-P7-NS2-NS3-NS4A -
NS4B-NS5A—-NS5B—COOHE 7F v} (Fig. 1).

BVDV  AlA] (processing) %742 N—2ekejole] NP
(autoprotease) ol &J3] Fx/0]F2A & 27g H-E
A ZRAY, FEAAAEANA BVDV 5242 vfo]# 2~ F2)
(attachment), %< (penetration), @4 (biosynthesis),
%% (assembly and packing) 9 I8 A HAE v}
olg] AZ W& (release) 3ok, 919} 22 A o] npo]g] A
TG E JASHA A Etd, BVDV I dho] gk
(E™, E1, E2)°] $F A% A FUAAA 44 (CD46,
CD8D) el Afstel sFAxZ HAYerh[10-13]. &5
U deld s giel o8] wEEl A= (G0 )
7} EalE o] ulo]ei A RNAE AAAEE wEd, 53

ed RNA)+= NS5HB #HaNAkerAd § 2 (RNA—dependent
RNA polymerase, RdRp) 7} %422 ¢l RNAZF (minus—
strand) = ¥4 wW] F3 (template) & 23t} F3of
AR A 91 RNA 7FF (minus—strand) & BFo] 2] 2~ 2] mRNA
2 Zg-3lo] A Z¢ plus—stranded RNAS &4 814 g},
o] 77 ol A4l minus—strand RNA+ double—strands RNA
Z Al (intermediate) ol ¥k EA8k= R A Q1 RNA 712
oltH[30]. FAlOl, WEHLPA = (552 AELAA) 2}
upo] e A djube] A9l E = Fek A (2] aXEA o A) o]
ddEch $AE BVDV et gedwdo] 59 AXE
Foto] Axgo R ety FEYU QA =7F 2 EH A
AMZ A vlolg 2 RNAE S84 ol gA wEe o)
Ao ZEAQl vlol¥ 2 RNAE S5 A A Lol A g
Hol e WA, vto] e T uke] kw2 = 0] A A
ofl Al et whefl Al vh[13].

= W, BVDVel thsh dofto]nh-g-2 utol2f A~ RNAS
AA e E—FAFEEA (TLR3, TLR7/TLRS) =i A1
7 AEIAEAFN-B) % @S I E7] NF-«kBS &
Aztetth(14-17]. 53], vlg-xwW g wWolx £33)
A M¥EMA &Y (cytopathic effect, CPE)E UE}
WA sk Fest d9lo® deA 9lvh[18-20]. NS4B
£ integral membrane protein® ® ST AAME W =4
Al s} nEZ =g o} whof] Agsto] SR Tl ] A
dS FEsAY BVDVE NS5A 9 NS5BE membrane—
bound RNA replication complex® ZH3}= ] ot}
[21]. NS5AE S50 A A LxA A G o] 57}

AEZ Y2 HEF BVDV @7k RNA (plus—strand—
3
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Fig. 1. The BVDV genome is translated into a single polyprotein, which is processed into at least five structural and six
nonstructural proteins for BVDV viral assembly and replication.
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NF-«kB A& dge] #olst= NIBP(NIK— and IKK S —
binding protein) ¢ & #-8-& sk d], L E NS5A
= NIBPll 9]t NF—«kB &4 3t= o AlA vk [22-23]. %
o] AFAE MAdS feshs NS4BSE NS5A % 2,
NS5B 2] B34k d 54 = wlole] 2~ RNAS e o =
AROE Q75 W= 750l §lo] B2 wlol& fdeh
th[24-25]. B YolrkA], BVDVE vlolef A~ f ohelz
el aast 5 Gl d B asE o] gste] njFxa
AE EalE 4 oL, oW vhekdt nlo] 2] 2~ W o] (viral or
cellular insertion, deletion, single point mutation %) 7}
AGAT, F 5o, vlol A {8 S A ad NS2
(cysteine—autoprotease)i= HFol& A~ 7 2 7]o] NS2/
NS3 125919 A& wafsto] NS32 Tdel 444 9
S FoH[62]. NS3 (helicase and protease) ] serine
protease domain< NS3/NS4A, NS4B/NS5A, NS5A/
NS5B AA¥-919] Leu—Serd3& AZ31 NS4A/NS4B
A= Leu—AlaZd §H& 3l gttt o9} o], nfo]d 2~
g GRS E A NS2 9F NS3+= 538 vz o
AAR-LE 21245} cysteine B+ serine AES 533
Ak &5 Fd dWAEHaLhE ol &t HSo]F o7
iAol AAR S Bt ESF FETT ST E
a s} vtolel 2 AA 2 WolE F3te], BVDVE] v+
Pl o AF A E7FI NF—«B /335 A 7]
ARk, FEEWZ NPOSL B B2 R ALY A E
HH|E ARNA T o ZA SFA EE] WSS Wal gl 2
e} (e}

o

AgHoz dwd 3xa-F7F 44¥ BVDVE ¥4
gekwa = E™ (PDB ID code: 4DVK, 4DVL, 4DVN,
4DW3, 4DW4, 4DW5, 4DW7, 4DWA) [27] ¢} E2 (PDB
ID code: 4JNT, 4ILD, 4DVK) [28], 22]aL NS5B 2] &
A & 2 (PDB ID code: 1548, 1549, 1S4F, 2CJQ)
[9,29-30]+ anti—-BVDVEYE 7MHA= FHREHAS &
Mgk b Ex Aot (Fig. 1). 53], NS5B @ ®.aAk
A asrt vlolE 2~ RNA §A ol Adgoz #ofst
a1 don FAs Eepujuto]l Y ATtel] &3k HCVI[31-
33], @719 ulo]# A~ (DENV) [34—-35], Dy dnjo]z]
2 (JEN) [36]914 % NS5 RS a4 a3
2 -F27F dEA Q7] wWlEel, RNA nlolgi A9 A&
A (inhibitor) 73] FoATFdfelth 48 % NS5 B H
A d g v 3xk-% 78 AREA (struc—
ture—based drug design) & @43t Fepd|nfo] g A3}
o] &3F= RNA wlo]gie] 340 = 2483 4 9= 1]
Eo]7A [37-41] ¥ BVDVelg Solx oz zg3sk 4=
Sli= allosteric inhibitors& &3k A7) wol ey
L Qlvk[42-55]. 1 FolA BVDVE NS5B & H A4kt
Aaze gist AEALS 7S A= BES F2A
(arylazoenamine [42—43], imidazopyridine[44—45],
benzimidazole [46], acridine [47]%5) oA A% a1 ST}
ok, whaEd AEAE v 5oy FulolyqAAE et
 dl, NS5B R I a4 2874 (active site) -
A el wel A EE4F (lead compound)©] 2 4 2l
t}, 3t ol 2, Arylazoenamine A4 2] A& &2 BVDV ©]
g%, Fa7nfe] g ~-B2(CVB-2), &&7|AIx-§ 3}
ol A (RSV) ol = &rlol A~ anE 7Y [42]. & =

HelA, BVDV AZEAES 55 W BVDV ] "ol &
wefste] E—AF 84 (TLR3, TLR7/TLRS) & A A
(agonists) & 283 5 = A& FASTH[48].

B AT 8 SeolA Bad BVDVE NSHB k.
AL A Aol dist AEA GEAEF13000]8h) JRE
FABAL, olFAA FLE MTT 23 (measuring
cell viability/cytotoxicity of compounds by tetrazolium
dye) 22 BVDVE] NS5B 2| &3 akgd & 4o o &t A8l &
J (ECso, effective concentration in UM to achieve 50%
protection of MDBK cells from BVDV—induced cyto—
pathogenicity)©] =4 ¥ FREA VS AH3) o] E A
AHE FREAESS Qe 7384 (ECs) #h2 7 L 3l
om theFst %A (basic aromatic scaffolds ©1¢] indole
derivatives[49], 7 —carboline derivatives[50], thios—
emicabarzone[51], diphenylmethane[52—-53], aro—
matic cationic molecules[54—-551)% 7}z 655709 3}
FrEolth 655719 FREAS o 3akd o R EA T
2319} 3AYA - EATF 2 HE] AlA W &= (absorption)
9} Mzur T3 (permeability) ol ¥ Ee]3}st4 g4
= (@A) A7), A APA, A A, FAET T
ME, FRAT W5 & Attt 18, Adyoe=
S48 AL HE pECso (—logECso) 2 H3H3}o, o] &
Activity bingt &2 733 ™, Activity bingke]l 55
Aol & FREATE Ao RE FHEAD] W
¥ F a1 Y H (pubmed ID 5) = EF3to] dlo]ElHo] A
E %319 th(http://nabic.rda.go.kr/chemical genomic
database/ BVDV RNA dependent RNA polymerase in—
hibitors). 918} £ JHE T2 tloJEjwo] A& AFE-A}7}
WelAl B2t A9 el dld diole g dAE 5 %
= etglom, AAE A3 Yol F7F A ( ‘and” A
o] 7bestEs FEsklth ol & Fal 6557 FREZHEO]
SEA 07 7FA AL 9= substructure 7|RF B2 3184 A
A5 AR E ATt

1..

Materials and Methods

BVDVS] NS5B & R A ael o A& o] 54
S dAskr] flske] AEE 655709 FREA ] thdk B4}
TZE AccerlysAte] Drug discovery studio (DS) X271
9] visualizer BE< AHE-3to] 3xHA O E A3} Y
olE SDHA (ZHdAte] AT W AT 5 JRES)
2 Mgl ol FREALS 3 -T2EHEH AR
&4} (molecular descriptor, 3}81+%9 534S X2 %
ASH & AlAtstr] fgkeltt, A ol AFEA7E el A Ak
T2 ARE JA = F UES, 474 FREAu 23
AR Wgkste] olm A (PNGHY FEH) = A
Aotk 22 EAHS /M FREA) T HE A
(molecular formula)< 7F& = Q7] wl&el, 2t R 54
vtk IDE §-09 8- A (NMID0001 48] NMIDO6557H4)),
A TR EA ) B2 AR F=rleginh oA =, 7
FHREAvT 24 G224 SACENE AlA U 55

Alsze Fate] Ae 58384 5458 DS calculate
molecular properties 254 6719 FAZ AR (FA,

J
o:
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AlogP, AlogP—MR, Molecular polar surface area, Num
H—acceptors Lipinski, Num H—donors Lipinski) &
2gbskdet. Axtd EAREAF A AlogPet AlogP—
MR [56]2 ##}2] 444 (hydrophobicity) & 74 dl= ]
o]t} AlogPE 7 £Vl (Ze&2 ) Z A% st o A
2B O A 2 AL 8N A (logPpoctanotwater) & 21 & ST
logP, (octanol-water) = 2lnia; A1)

AZNA nam T EH S ARG AL, g TBENS] AA7} 7]
ofsl= A4 Fholth AlogP (atomic level hydropho—
bicity as log of the octanol—water partition coefficient)
T A AFA AL AR EFEHA A= 3 N &
Al g e A A Fel AR P/ Aol st
© A& vERdE vrdel, o] 22 et AlogP—MR
(hydrophobicity with molar refractivity) < AlogPe°l
2Fe] H-3] (molecular volume) 2+ A =4 (molecular po—
larizability) o ti$F JHE Fof sk Zo|try,

AlogP—MR= Xnb; (212)

st e A el A ns T3 ES] Aol L, by 19
o] A7} 7]1038k= molar refractivitya <18, molar
refractivity=4uNa /3 ©]aL ©17]4 N Avogadros ©]
o, o WFolth vl B2 789 FEE T
W HTFA S B E Y AAF (¢ =r) 3 ZoFA, mo—
lar refractivity=4 mr’/3& ®219] B39l 7t} o2 =
o, st /Ne] E&F el A H543E W o] Ko™ molar
refractivity = #1411 AlogP—MR# % S7}8t} AlogP—
MRS} o], F4+e] HF4d3 A#Ado]l SlE molecular
polar surface area(PSA) wAEHAA = 33 A F+3

AW 23 45448 o &ste] 1A (hydrophilicity) &
ARG, o2 S A Ul F5dde B9 Fa2dd &
FAE A EAE 5] wite, FRELANA FA4
A 70 Num H—donors Lipinski, 4% & 5 0+ 4
28} Aol AFE Sl FadA Mee] ) 4
ek 7 (Num H—acceptors Lipinski, F45 W& & 3+
Hl S AARE 7HA = Aas) AaQa Qe sh= 5
2439 B 2709 #ARAAE AAksklth. BVDV
NS5B 2] H A 54 0] Aal=d S dolHo] Az
Z8he WAlsk Al E = 6557 FREL ] AAAYRE Fig.
204 =2 gs13l o}

99} o] F%¥ BVDVE NS5HB 2] A & 4ol of
st A=A MRS AR § Qe H o] oA &
T AEE s AJEHHA o) ~E FEE= Java
2y Aolel JSP (JavaServer Pages) ¥ d =7}
AFEE STk AFE AR WRIW W E SEll Hols FHle] aoF
ARE EAsIAY, ERVIES ofo] e S5l 1
A BAEERr 239 10709 AAERE Fgele 4=
Sitt. ot SRS ol EAste FREA ] =834

=
54 5% 2A4 & = EE TS Fig. 47x].

30 ¢

Results

NS5B | MMM A0 HUSHE Ed

A8 ¥ BVDV S NS5EB 2| R A4kt & 4ol v st 65571 A
HEAE T 85%0)42 Aol 5000]8H(63271) Q1 -4}

=
oA =& 7FA = Z-4-7] (functional group) 7} Eoll =& Lol AFA 9 Eel3tslA E4Jo] AlogP<5.0, AlogP—
H ZAAe] Folrt[57]. MR <100 ¥ $lel sldsli= 22 573700t} B8, 574
3D PSA=31"07 p; - c(fragment;) (213) N IFREASS B g SAEAZ 0] 25.0 A2<3D PSA
A7 Nyt 39S 7HAE 47 TR Fola, < 100.0 AZE Yol =AY, 228 FA (<57 g 5
c (fragment;) = A Ul 188l 2] 2H84-7]7} 7]od st Eof = 2AFT A (1070 & WEshe R EA T 640997171 9
8 mgo] A4 o FolH, i A |l 1889 2 =t} o#l ] Fig. 32 65571 $HEHo] zka 9l &3}
7] RiEgoltt, o] wxke] AR H o] AW F45, Al 84 EE 3k 67) EARAA g ExE Yehd A
H

Step 1

(Exp. Values & Structures)

Data collection of BVDV NS5B inhibitors I PN .

!

Step 2 | Generation of 2D, 3D-molecular structures

!

Molecular ID
Activity bin

Step 3 Calculation of molecular descriptors Molecule Formula
from molecular structures Molecular weight
JL AlogP
Alop MR

Step 4 Building DB of BVDV NS5B inhibitors Num H Acceptors Lipinski

l Num H Donors Lipinski

- - - - - Molecular Polar surface area
Step 5 Visualization ?nd search in Web interface Pubmed ID
(using Java and Jsp) Reference

Fig. 2. Schematic diagram of database for 655 inhibitors against NS5B RNA polymerase of BVDV and its detail infor-

mation of an inhibitor provided in the database.
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Fig. 4. Searching data in BVDV RdRp inhibitors and viewing result by inputting a query entry (10 <Activity bin<l11) in

search box. The result was displayed in a separate table.
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ot}

el Asagt 678 EAE AR A2 EA4F(13000]3h)
= e fFaedo] xR /274 54 7HD)
= Fdato] LA s “‘jéﬁ—t*%rﬂi}i‘

Al

2 B9 Aol
Aol AW Lipinski BAFE ?:I%A]@‘?‘E‘jée 9] drug—
like properties= #|A] gt ‘Lipinski s rule of five’ & Wb
st Aot} [58-60]. oAl E , FREZ 9] AlogPgko] Y
T AW Ades & 5& -’F O]X]‘{}, AT S 7 o] Heh
WO &, E2he] S EW A (3D PSA) v AlogP—MR#k]
ui =, flek Zo AMEE F3oh bE I 6 Lo] 11
EH*PV*AV\E“Oﬂ olgl] Eall¥]o] Fasdel FastA ¥k

‘Lipinski's rule of five” ©f W2}[58—-59], ++F ¥ NS5B
RS el Al 42.4%°1°3 Q2770 AT
&< (orally absorption) &} Al E2%3} (permeability) 2+
WA st BAIZE Q= 671 FAEEARE] W2 (EAEe] 500
o]3}, AlogP<5.0, AlogP—MR <100, 25.0 A%<3D PSA
< 100.0 A2, H—donors <5, H-acceptors <10) & %A
of WFSAIZITE o] ZRE EAE AR WoE WA=
42.4%0°174°] FRELAEC BF AxEe] & ¢ 3le A
2 oAtk NS5B fu AT ano 444 547 4
HEA G2 - &A7H A (structure—activity rela—
tionship) A B.9} &7 THEZ XG9S Fd (scor—
ing) dH=1 filtering 7]15°] & 4= At}

st, =8gehd 548 ayetA oo AgEado] e
THEAES 7::“—'140}.1—*} Stobd | Fig. 484 24°] Activity

NMIDO ] ot}
NSGB C|ZHASMB A0 HUSHE HHEA (Al HEA0|
= NMIDU346

TEret Axgsge A" 6719 EAEdEs
<] t”"é— BE wS5Al71dMA BVDVeE NSHB R
AR da sl dist AFEAe] UM e FRES
NMIDO0416 (ECso (uM)=0.02, Activity bingte] 119}
o]t} NMID0416< VP32947% 2 <#x BVDVY A
dEFAZA  3-[((2—dipropylamino)ethyl) thio] =5H—
1,2,4—triazino[5,6—blindole®] 3L, ¥ T}& *7FEAJo]
Z NMID0346< 2,5—disubstituted imidazol4,5—c]
pyridineAl € ¢l FHEZ o]t} NMID0416-2 BVDVel df
S Soldor A&k A EHA e NMID0346%h
7Z+8 imidazo[4,5—c]pyridine A€ 9] T HEZAES BVDV
o] 9]o] CSFV (classical swine fever virus) 2 NS5B €
R *éﬁi‘ﬂlt ALEE 7 Avk68]. 75
H anti-BVDV TR EZ 9] do]guo] A2 g oA =
NMID03463] % Im1dazo[4,5 clpyridine F=A19 %
E 7HAA QoA 2 5-91A A b #87]7F EA St
= 897 FREAES(NMID0327~NMID0415) 2 ©]-&3}
o] A&/l Y v A= A8 aE FA A o
o} [Fig. 5%%]. Imidazo[4,5—clpyridine°lA 2% $ ] o]

NMID0416

s ECso(uM) = 0.02

NMIDO0327
ECso(uM)=0.07

N  —
v
i NMIDO0327
ECso(1M)=0.07 N
—_—
N Br
Br

NMID0327 B
ECso(1tM)=0.07 .

N

N

NMIDO0334
ECso(1M)=0.12

NMIDO344
ECso(uM)=0.38

NMIDO0352 &
ECso(uM) >33 -

NMIDO0331
ECso(nM)=0.33

NMIDO0346
ECso(nM)=0.03

NMIDO0353
ECso(1M)>16

Fig. 5. Structure activity relationship of the anti-BVDV NS5B polymerase of 5-[4-bromobenzyl]-2-subsituted-5H-
imidazo[4,5-c]pyridines compared with NMID0327. The ECs is the 50% effective concentration against BVDV-induced

cytopathic effect [66-68].
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phenyl ring®] o] i, FAle] 5 Ao benzyl®
% gko] ¥ (5—benzyl—2—phenyl-5H—imidazo[4,5—
clpyridine, ECsp (uM)=0.25) BVDV? NS5B 2]k
At as AEAdel o AXNY(69]. B dolrkA 5
$1x e 4-bromobenzyl AF(NMID0327)3td A&
“J (ECso (uM) =0.07, Activity bingto]l 109)e] ZF7+st
t}. NMID0327 (5—[4—bromobenzyl] —2—phenyl—-5H—
imidazo [4,5—c]pyridine) 4] 2" X e 2—halophenyl
712 A%k (NMID0331~NMID338) A& okt
AT (ECso (uM) =0.12~0.5, Activity bin#ke] He &=
7~10% 7} . 2§14 9] phenyl”] ti4lel 2—naphthyl”]
(NMID0346, ECso (M) =0.03, Activity bin%te] 1191 7}
EdE A A7EA] o] NMID0327 1. th eFzk S7hste), 18
w21 ) A 9] phenyl”] th4lel benzyl”] (NMID0352, ECsg
(uM) =33 Activity bin#ke] 391) ¥+ 2—phenylethyl”]
(NMID0353, ECso (uM) =16, Activity bingtel 49)) & %]
e AEgdo] wo] Zo)Ert o] imidazol4,5—c]
pyridineAl g 9] ¥R EZFo] A§3H= BVDVE] NS5B &
RS F 40 287 779 A5 Afa= ofn] At
o] =8]8t EAdo] A o x jiejo] ¥l Zlolt,

Y]
oo
bl

NS5B c| ot At A9 ]

BVDVS] NS5B | A G4 72070 ofn] Ao 2
T3 ¥ o] AR 3 - M A G F = Val92F+-H Leub79
M2l @G el A RE X—ray AEYHOE A=t NS5B
grRAAgd are] 3AA-TYATEZE N-2hgd 9
AR (Val92—-Glnl38) S ¥33}9 right—hand FEl =
w378 ="l (Finger, Palm, and Thumb domains)

A

2

92 138 313 350 410

domain

o] #gde =¥ Atk (Fig. 63F). 53], fingertip
(Ala260—GIn288) & N—terminal % % (Val92—GIn138),
Thumb =91 C—2w93 % loop (GLN670—Leu679) =
2Zg o] F-9 82 5bf, NSHB gl R A G 47t A&
& AR AR vpol Y 2 RNAZFH (YA A o2 EA 3= mi—
nus—stranded RNA 7| 2 F-E] A 2 plus—stranded
RNA) S g3 u o]&59] conformer?} 54 22 nl#
olA g AR 28] ¥t (cavity) S AlFshA Bt 53],
o] ol BVDVSl HCVS| NSHEB R A a4 3
Ap =il oA 2840 0] A7) 9} S A ke ofn]
AF 54 9] ZFol & YElUIA S ot fingertip< Finger
¢} Thumb =WR1S AAs= 99 2 F conformer?} vl
% ZgHel FFE AsH U 5 vhel vk NS5B 21
A2t A= T8 0] B = plus—stand RNA©]9]e] 717
(substrate) @1 GTP(Guanosine—5'—triphosphate) & Al
2 g4 ¥ vlo]g]A~ RNAQ triphosphate® <H4 3} A7
F e ol (Mg? i Mn?h) 3 PalmEwQlel] Q=
Gly447—Asp448—Asp449(GDD) motifo+e] 452§
QR Frh NS5B el WA a4 0] 714 GTP-2A#
21 (GDD motif®] 6A W)= Lys266, Thr320, Pro321,
Leu3d22, Cys446, Cys497, Ser498, His499, Argbl7,
Lys525, Arg529, Tyr581, Leub77Z T4 th
NS5B B g g a4 2485 el Sl GTP-A 4
9} A5 Ag-ok= ofn Akl R E Fig. 6014 UERIT

BVDV 2] NS5B 2| X34 g Aol A 8 Q1 plus—stand
RNA 7}2 247 o 4] GDD motifell A < 4 Al Q13 8 A
£12[10,29-30]13F] Palm =vlel® 45 28 (Ala341—
Asp345, Asp448—Leud52, Alad63, Lys486—Alad88,

GTP

Thumb
domain

TYR
A581

500 674

Fig. 6. The structure of BVDV NS5B polymerase-GTP complex and the GTP-binding site. The N-terminal (residues
92-138), finger (residues 139-313 and 351-410), palm (residues 314-350 and 411-500), and thumb (residues 501-674) do-
mains are colored by yellow, blue, green, and red, respectively. The fingertip region (residues 260-288) is shown in cyan.
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and Glu495—His499) S 3} Wb, A1 A2 minus—
stand RNA 7} GTPS %ol slo] N-=wedo]
(Asn136) % Thumb =M<l (Arg 517, Val521—-1Ile522,
Lys525—Arg529, Phe549, 183l Thr580) ¥ A& 2§
< 3t ®u dA7FA BVDVE NS5B 2l aakghd a4
o} 3ol ulo] A RNA = AP EALY] A1+ ¢
g4 A Eu 655718 FREAE FolA = allosteric
inhibitor® #-g-3tthd, 285 o]gle] thE oJojeo] A%
3lo] NS5B gl B A F 405 A7he 5= v 44 29l
+ allosteric inhibitor$] NMID04367-%-¢= NS5B 2 &
ANAFetA] g 0] g oA ok 20A Ho X Finger =H ¢l
9] Phe224% 410 % 11e390, Ala392, 183 Leu225
¢} A5 #8S dAA Finger =H %13} fingertip 449
TS AgtstdA Aste Aoz d#A vh63].
NMID0436¢ f-AFskAl NMID0346% Phe2245 41 °
2 Ala221, Ala2228}% 4528 [64] 2 3 Whdof], =
t}2 CF02334 allosteric inhibitor¢! 3— (imidazo[1,2—
a:5,4—b'ldipyridin—2—yl aniline< Asn2645 Z4 0%
fingertip G el A= Argls73 A3 485 5= o=
A QUTh[65]. 2 ATl Al F-5SF wlo]El o] A djef 9l
+ BVDVE] NS5B g EHAFA &4 A4 FAHE
el allosteric inhibitorsE°] A& 4= 3l 212 GTP7]
o] A3 e AeH SAS st FRELE
Al Q7= B std B 5 Al F-3E = Ao o
S A3 AAEE 5o W o o)t

Conclusion

o
e

(o]
S 2

o
¥ 65570 FREHS A, A 4
B3, 22 - AT, A, A W Fs Al F
of g 67 EYstetA AdE @AY A7), +4+
T, AL AFA, FRAY TS, TR W),
FuEd AR 55 Ldeto] volguolaz 5385t
H AR )9 o]A] (http://nabic.rda.go.kr/chemical
genomic database/BVDV RNA dependent RNA poly—
merase inhibitors) 914 ZA A 0] 7} 53l E &R 1,
A A3E Hols Fefe ket AR EE 1719 F
BEde gigt yAAFRE g3 4 JEF siglth & 4
TolA 59 655709 FEEAS FREZHE dAAQ]

B By ox oX

‘

TZ-ANY BAZHE T F AN FrMH o R U
I BVDV S NS5HB 2l A g4 0] 3 — el A 4 3

(PDB ID code: 1548, 1S49, 1S4F, 2CJQ) A K E o] &
sto] 28] AT HE Ao JFE F+ decision
factors2 © aLddfok st} FAlo] Aol &
258 B8 B etd EAYR A% 9 7 E ook
g Ziolt}, o] AT-E T8 TE¥ do]EH|o] A ZN-E]
65571 FRHEZH 9 Eap1+29 BVDVE NS5B 2 H.alikgt
Adazeol st A AR E BVDVel tidt &
FHANE S Tt E-FAEEA 88 B4 4 9l
© AEEAS g b Z85 Fo] k. o yolrhA,

il

BVDVo| 2ol At Zefn|nto] g Ate| &3k ofE Hlo)
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