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¥ Expression 29l
+ IPTG induction: 0.1mM, 18°C, 100rpm, O/N

10ul protein loading

WT IPTG IPTG 70mM "-'OmM . IPTG IPTG 7E)mM ZOmM

A 200mM 400mM 814G oh  on Wash 200mM 400mM
PTG IPTG ZOmM OmM IPTG IPTG zan 20mM
Ti06V o oN 200mM 400mM oh o 200mM 400mM

1 12. FMDV §1o]:0] 3C WHo|HhHbA Azt #2

- FMDV 3C protease ©@H8i%Al-S His-tag 3C HJE[Q] TH¥iAl g &4 Balstg S, 3C WulAle 714
wHol7t A2 WTa 874 S14G, T106V, L200Q WHo| THlAle A&l #2500, protease 7|

5 wst 242 9

rok

gl 2gatag (13 12).
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O 13. FMDV 3C ¥Ho|Hu#A-Z9] protease &/J H|ul 4]

- 4719] 3C ®o] EMAS S A £2i5t9] protease B/ Hlu 4 S YA S
2 ARESH trypsine 5% QJEA O 2 ol F protease E/d5 EXR O, 47]19] 3C o] TERAl

= 301A S14G 3C ©Hido] 714t & protease &S B (OF 13).
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Cell: IBRS-2 5*%10* cells/well in 24well plate

*  Gene: pcDNA3/5’UTR-Luc 100ng
pcDNA3-HA/3C (WT, S14G, T106V, L200Q)
pcDNA3-HA 50ng

* Transfection reagent: jetPEI 1pul
7 -

6 F BO25ng @50ng

Luciferase activity
(fold)

EV WT S14G T106V 1.200Q

2] 14. FMDV 3C "o|chizlS0] FMDV 5'UTR AAREAoflo] odaF B.Al
- 3C Wo| TS| TA|Gutolz A RNA AL 2ol JFS LH5HS. protease )
¥

Aate} vlgsto] WT 3C ©HlAl Bt S14G 3C
S 240l %5E. SR L2000 3C Hol Mol A1 2 HAL 4ol 2o (38 14
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loopS 7HX|1. =g, ou]Asl o @A FMDV VP1L 2¥A| extracellular loopo] ZA3tst=
Zlog Hol T 2490] oMo g JA|E HBo] 2HA] extracellular loopd]| siEst= A<
oA 40 HX] FAAES BlwsH 2229A] ofo]l4Rl threoninedt prolineo] o33k,
22491R) ofo] = AFS valinedl alanine® 2 th27] LA E 09l

- SO0]2% AL occludin®] ofo]w At 1788E 276WH 7HA] 98712Q] ofu| Al Boj= 40F HA
a AFFOIAIA FAFSE ofo] e ARS ZHATR| G ofA BIEjR|oF Abg S X]Q] ofo] e itub= £33
gk xfo] 5 B 2814 extracellular domain2 4o} HjX] Ato]oflA| EF-50]A Q1 ofu] Al J17d
< Holu &

- occludin THR] 222/224%1A) ofu] wAte] xfoli EAICI AT MolE £, o] 27j9) che
oflAte A, @4 T2)T ARYTE 2] 2] $F5014L Holk 02 BEH 4 9

’

o
a

- occludin £o0] A

%
Rz ME 0] A WHE T QLS EQIHA L.
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Hep3b ZZ-R 127 LFBK-AVBG
1 total total 3 cytosol membrane
x[ev]o[x[ev]o x [ev][o[x]ev] o
anti-OCLN - - — - anti-OCLN o
.- -
LFBK-AVB6 MDBK IBRS-2
2 total total 4 total membrane
x|ewvlo|x]ev] o x|ewlol x]ev]o
anti-OCLN — a— anti-OCLN — e — - e

a3 26. At A, HAA| LA Q] occludin HHRAL O]

- occludin @A} FMDV VP1 ©EEAQ]

o] W] ol i AE A2 st

ox.

S S =
A% A4RE =

2H9157] 9)sto]
a3 2604 o],

g mjEo] 24

A CIEL I

O occludin ©

Hep3b, @49 o AmAMaxol ZZ-R127, ®HA] AIZA|:EQl LFBK-AVB6, 4 AIZAZQI
MDBK, =jA] Age] Aozl IBRS-2 259 A MEZxEs £+ I28S 0|85t
occludin &A|Z Western blot assay® BA519-S. occludin ©EIAIS x| A|ZQl
LFBK-AVB6 2} IRBS-2 A|aLof|A o] WrH=-S &Qls5t% 8. LFBK-AVB6 oF IRBS-2 AL &
of FMDV VP1 ©¥iAl ¥l5]-8 Q ©5lo] protein-protein interaction A138-& 3883k
® FMDV VP1 ¥o] TuiAIO] cellular localization

- VP12 &&A| 280 Q1= integrin £&A|F ZYste] A Futo]2 A9 NZFYS FAAY]
+ Aol LHAMURT, MZFQY o]0 VP19 EAe} 7|50l teiA e W2 A7 E oA
U R NS AFAEASOA VPIo] %A o]t FFEES =T Zlo] FEA
AZ. o] VPL ©HiFo] Ml Y fo] FoitM E4 TleS a8dS AA
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- VP19] Nl WHO] cellular localizationS motstr] 9Jsto] kst VP1 HO|SAAISS
RFP(AA &% 9 MR AZA3t construct® A|&6tES. AlAEl RFP-VP1 §o] HHlA s
FE

SRR ZO] WA A, T3 27014 BEo], VP T e SAINE o] o 73]
Aot} 2ZA WFHO2 UG L & UAS

> Cell line: TBRS-2
> Seeding 112 well plate, 20h (10,0000cells /well)
> Transfection: 20 h

> X40, X20(for peDNA3-RFP(N))

pcDNA3-RFP(N) 2ug

pcDNA3-RFP(N)/VP1L_GP 2ug pcDNA3-RFP(N)/VP1_AD 2ug

pecDNA3-RFP(N)/VP1_SKR 2ug

2 27. FMDV VP1 ©hEiAlo] zu] B3 Qx| BA]

@ FMDV 2C HHo|dtulAl o] cellular localization

- 2C e JAjojutolej 2] U} PAo] R A 23t TA|elutol2 20 RNA
genomes} TWAES AELA7|T AZAUA TAED, oS RNAH ulmso
assembleo] Qs vlo]2iA QAUA}F AT AZA A Lojt. 2C THElAlo] JLA|Addfo]2] A9l A

2US AEAo] Exlsts 2 FoiA AT, B A7olA 200 ur} FHE Az YA

A JUS e GFP Aol @zstel %ML WolA GFP-2C

%Hﬂxa‘%ol dARA AAsAS. o &Y #fAAE= HAIAIZR] IBRS-2 AR
O
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» Cell line: IBR5-2

¥ Seeding 12 well plate, 20h (42,0000cells /well)
» Transfection: 18k

+ X40

ER tracker red

S,
&
&
B
0
o
<
Z
a
]
B

pcDNA3-GFP/2C_AS

> Cell line: IBRS-2
» Seeding 112 well plata, 20h (10,0000¢cells /well)
» Transfection: 18h

pcDNA3-GFP

» X40

pcDNA3-GFP/2C_GP pcDNA3-GFP/2C_AS

T 28. IBRS-2 HHA]AM|ZOA FMDV 2C THERA o] ALy
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O
=2
Mo HAHS. wIA UR Zhat £AH2 BAIE AI9e %Mo) 2C Thdut Al
SH
u

3) FMDV Mut2l Qixter 4EArgsts 45 gy 22

o
U
M

@ FMDV 3D ShRdsl At 45420 ghaa

O 3D protein-conjugated affinity chromatography @ mass spectrometry W3 0]
3D ZAgt &4 oulAl vb= ¢ SFPQ(NONO)2} cytoskeleton associated protein 4

UEHY, 22A] YR ®AISHE ER trackere A

ER

902 Uehd 2 B 2. ol 2C o

Q3

o w

- 3D tuixle EMDV A& RNA genome?] EA|S Widst= RNA-dependent RNA

polymerase2A] 7152 3t FMDV Hlo]g{A EA|et Muto| 71AF £ Q35H g4 Thaixlol

=] R
polymerase®] FMDV RNA E2A|E 2J5j|A] vlo]g]A THHAl Woto] ojuzg} &AM 22] FMDV

A W SYRE| YeAgo] Bay
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G=h U=n =i V=N
U=i A [T U=A
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aelr P‘g v detr geu
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us dea ot lisg
ooz c=a c=d

el LAt A=l
Thel ‘el el
Aly aZu Ay
g-o Goo o-c
a-< c-c c-c
A E A g A g
Q=g =g =g
u=x u=n u=i
U=h Bah [
c £ p e g
Ged Teu Ter
G5 cm5 cag
Ui deh i o
e e soncu = aaaa a0 ¥ = s

cre
Case 3 ML

cre re
RIJ - i
< Cow
LI ® A €, D Cow '

=z . - e I o ehar -

D 23D y A
g33 vea i pig
2 3 et ¥ protein v
P g8 ig et eg
Geb P A= =g
A=y “Gel ‘Gel u
a-t atn aln 2y
G-t e=c =G g-c
A C c-C e=c £=c
G- At A & A T
:-' : G=C G=C Gmt
d=. U=n U=A T=n
ot iy ok =Y
Ge - - Ty -
‘_j': Getu ge Plg aeu
b L= C=G ’ C=G
oo 9 acka g% 5% specific G5

] S8E 5 protein O

SrAlEe] B4 273 Ao AR WAle 1 299 Zo] 3EAR L2 & Us. A,

FMDV non-coding region® CRE RNAO| &FAN=Z EA &24& THixlEo] Asgrstod FMDV
3B/3D %A TWlASo] 2850 CRE RNAJ 23 4 dt SAE 422 233 54,

FMDV CRE RNAO] ®A FMDV 3B thuizlo] A3ststo] RNA 342 %
oA 52 B4 Dol 3B HHiAlo] A9 5}@] FMDV 3D polymeraseﬂ Hr} 7}st
22X 5HAE 4L 4+ J=F scaffolding =S
iAol Zjteh JEjolA = FMDV RNA SA7F =3 Se=2 °“ﬂ7<] OF SR Z 2A

‘do] CRE/3B/3D EgAo 2ste] FMDV RNA /442 28802 R 4 Aes: =

o%
2
2
@)
oo
™
oo
Z
2>
=2
pal
Ral)
a2
fu
w
o
o
w
O

0

3D BT AYshe SEAE GUASS WI5P] ¢stel T LAY FMDVE] 3D #olA]
S XATS His peptideES taglo =2 J3s5to] wddt= E. coli expression
plasmiddpi 2243t9S (73 30). 224Y9 FMDV 3D SMALS His-tag © AR FTHuRAl

(
FEi = A&sto] 2elstR S (LF 31).



(80) BlpI | (BxHis!
f

(57) Styl | Aval - BsoBI - PaeR7I - PspXI - Xhol (158)
(5200) Dralll { : / s /am;:r.:.n:" (:lsgj
\ \ gl - Notl (166)

(5072) PsiT N \ / / ,»' CHIndIIT (173)

Sall (179)
-~ _EcoS3kI (188)
Sacl (190)
- EcoRI (152)
- BamHI (198)

-~

——— Nhel (230}
—— BmtI (234)

(4537) Scal ~ T Ndel (237)

(4427) Pwul N
x“""‘--. T~
(4302) PSET -x'“"--x.%_
(4118) Bsal ————— | PET-21b(+)

(4057) AhdLl ——— 5442 bp _PAMI (645)
N nsmPl (746)

MiuI (1063)

_Bell* {1077)

SO BSEEIT (1244)
. PSpOMI (1270)

S . Apal (1274)
S =g " BssHIT (1474)
_ = . b} EcoRV  (1513)
| - PAvay| NN \_\ Hpal (1569)
(3580) AIWNI P NN
> f/ \ NN PshAI (1908)
P4 4 / \ NN
4 Fd / \ \
/ b P v N
P / / \ NN
/ / / N FspAI (2145)
(3164) Peil 'J,/ / PpuMI (2170)
(3048) BspQl - Sapl / Bpul0I (2270)

(2935) BstZ171
(2909) PAIFI - Tth111l

2 30. His-tag 3D @EiAlS MX5H7] 26t o] &3t E.coli expression plasmid

IPTG (mMD) 0 ]
pET21b/3D-BE S+P |

! Pellat

T R

n
rQl

2 31. His-tag 3D ©@HiAIQ] E.coli AlZY

His-tag 3D expression plasmid% transformation A]71 E.coli etH|2]o} M| & x8u}g
CE DRI

JJ& ZF&9MS His-affinity chromatography2 His-tag 3D ©@i&lo] affinity
columnof 23t AEj=2 %Hlﬁ}ﬁ% (2 32).
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pET21b/3D-BE

9 32. His-tag 3D ©@HiAlo] Ba] dl affinity chromatography #H]

<, His-tag 3D-columnof &35}

3D T A AlE TMASS xEet

‘ ‘ MDBK

100 kDa =i
75 kDa mpe

60 kD3 s

% 33. FMDV 3D @Ay} Z23shs 5AM|2(MDBK) T 52 SDS-PAGEO|A] 2l

- SDS-PAGEO = 7§0] T West TArE| o1, 374e] SRS S SDS-PAGE gelold 5%
H519-8. 13 339|% sample 1 (100 kDa)x}t

Sto] mass spectrometry= GERAl HAkS

sample 3 (65 kDa) 27] ©HBAIS0] AAlo] HA|E]0]9)S. sample 32 FMDV 3D Tuli&lof &}

C}Sh
o o
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Concise Protein Summary Report

_Format As | [Concie Srotein Sammary v | Helz

Significance threshold p= 008 Max. number af hits | AUTD
Ha-Saarch A | Hnarch Lirmatched
I ELHEST Mass: I Score- &Y Fxpect = 7. ha-11 Ratches: 17

Snl leing facter prollng and plutssing rich 0SsBor teurus JX=C0013 GH=SFR] PE=| SW=!
ol 10 Mapa: 2317 Bcore: 136 Ewpect: 3.50-10 MWatchea: 16

Sl fging lactor proline and slutamine vich 03-Eos lawiyz J0-2813 @4=5FF0 PC=| S¥=|
85 L ] Mass: s scores Expeet: 13 Matchas: &

TAR DNk bind irg protsin O5=Ees touruye 00=0013 GH=TIFOEP P==2 S/=|

GHEE  Moss: MSEL Beore: 32 Expect: &1 Matches: §

TAR [NA Lind ivg prots n OS5<0os teurus 0(=5910 GH=TIRDDP PC=4 S¥s)

2. EIESFS Mazs . MITE Score- 55 Expect - 0.049 Matches. @
LRekarackarised prots f R=bas tagrys W=0O)E FE=d Sy=ld

3. AW MU Mass:- 1NMEX  Scorn- 48 Evpoct: 0L Matchec- [0
Hish denzity lisogrotein binding protein (S=fcs zaures (N=59130 GR=ELEP PE=1 S¥=1
FIRIZE  Mass: 13205  Score- 35 Expect: 5. Matches. 3
High dangity |ioaorafein bonding profiein (S=fes Tauras OX=9915 =l AP FE=1 Sv=d

A0 HOBE Mage® I13314E  Score® 36 Bpoct 11 Hotchos: £
Hish deasity |issproteln sindins protels (SeBos rayryes (=T33 e EF PE=] D]

I 34. FMDV 3D ©@iAla} Agish= MDBK A ©H¥RAl sample 19] dAf

- 72 339] sample 19 sgst= 9F 100 kDa%] ©H¥RAL mass spectrometry 24 Ayt
splicing factor, proline- and glutamine-rich (SFPQ) @HiA 2 ¥5{% 0™ NONO 2t= o]
So0=2% AAQ L (13 34).polypyrimidine tract-binding protein-associated-splicing
factor (PSF)2tal &d2iA Qle UHiA = A 2709 RNA Q1A REJ=E JHAY Q&

SFPQ ©HiAlS. C}oFst vlo] 2 A(encephalomyocarditis virus, hepatitis B virus, influenza
virus, human T-cell leukemia virus type 1 £)9] Ex|e} AA} &S Z7HA]7]0] H i1k o]

o) N
AN O

FMDV 3D TR vt 55420 SFPQ (NONO) T ito] So]AQl He 2%
O

5} co-immunprecipitation Ad-& 58513

SFPQ(NONO) A A= transfectionst & anti-HA A& co-immunoprecipitiongt E}E
anti-flag A= SFPQNONO) THiAl A2 &Qlstl &
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v" Cell: IBRS-2 1.75%10° in 100mm culture dish
v Gene: pcDNA3-HA/3D BE 5ug
pecDNA3.1-flag/NONO 5ug

v" Transfection reagent: jetPEI 2ul / DNA lug
v" 1st Ab: HA (1:1,000), flag (1:1,000)

IP: Input (6%) HA
HA-3D BE - + - +
flag-NONO & + - +

1B: HA

% 35. FMDV 3D polymerase?} SFPQ (NONO)2H9] protein-protein interaction2 €Q15}7]
2]3t co-immunoprecipitation A9

- 73 349] 3D G R At SFAE BB sample 20] et oF 65 kDao] th
Alo] FAHS mass spectrophotometryof Al 713 369] cytoskeleton associated protein 4
2 walne

Concise Protein Summary Report

| Format As | | Concise Protein Summary Help

Significance threshold p< [0.05 Max. number of hits [AUTO

ReSearchAll | | Search Unmatched |

I, FINEES  MWass: B4431  Score: 203 Expect: |.%-16 Watches: 17
Cytockeloton associated protein 4 O5=Bis taurus C=0913 GN=DAPA PE=I SY=l
EINMLS  MWass: 15880  Seore! 31 Expact: 31 Matches: 3
WiF2-related sxport protein | (8=Box taurus OX=0913 GN=NAT1 PE=d Sv=I

2. ACIRGID  Mass: TO42 Score: 48 Expect: 0,53 Hatches:- 4
Uneharscter fzed proteln (8=Bos taurus (6=98]3 PE=4 SV=|

2 36. FMDV 3D ©ulAly} A3tst= MDBK A|Z THERA sample 29] At

- cytoskeleton-associated protein 4 (CKPA4)+= cytoskeleton-linking membrane protein
63 (CLIMP-63)0]2ty &2 WA 2 A AZA7|HQ0 AXA| lumeno] YX[SHA ARZA|

+& G2 FAlsks 920 €A AS (2™ 37). 3D polymerase’t FMDV {AIAS =A
ste $74S x/4shed CKPA4ZE Hojste 7HsAdS BAIstuAtg
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Smooth ER
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oWl
v oy ' Golgi
11 { . -~ Rough ER
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Cc
© 000 00 0 e i .
4 a8 8 .‘I_:' a 8 a8 & /
'y eV ve : 2y } § B Tmﬂ‘m_
‘v'e ‘o'de @e $6 8 o activation
Phosphorylation Microt ___l‘_‘ %
Nucleus e =

=2 37. FMDV 3D polymerase?t ZAgtol= =jX|A|x9] CKPA4 iAol 7]= qd

O 3D ©@HEiA b co-immunoprecipitation ¥¥ o2 3 ESH &2 hulal B.4: PERK

- FMDV RNA EA|= £3A20] AZATZ|HQ AR oA Aoz dd 54| 54
(replication complex)E @/dst =A SLA HFolA dojuye= F7F B2 828
FMDV RNA S/ ¢siiA 3D polymerase?t A& ZA] Ulof] YXgH S3AM2 54| 274 THA
I AeAgd 7ol &

FMDV 3D Shilla} Zstete AEL QIAIS 2raslr] ojsto] 3D 7Y QAAIS HA-tag Thl
A 9e #lE o] 2243 recombinant HA-3D constructE +&38t o] w3 & BHK-21
Az JA=Ystd oA s =t HA-5o] IJAE  0]&sto
co-immunoprecipitation ¥¥] 02 HA-3D @EiAdap Astst= MY THlAl oIxS &S

=2 17
of HRIA| O] SR AE o st Western blot assayS 4585t S

a3 382 ¥%0| control FAE AEsStAAL, 2EZE columno] HA-PAE ©]&sto
co-immunoprecipitation st 23t 2719 columnofA] & 2X]9] HHRAlS A|Qlsta E
o]st JX]9o] THERA Ast O AT HE A7)0l _/,\_Eiﬂ(endoplasmic reticulum, ER)

A2 vAY
AEHA B8Ryt HtE] PERK ©hERAo] western blot assayoA] A E S

o
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IeG IP: anti-HA

HA-3D

+ - +

IB: anti-PERK

- -
anti-PERK
g smres  weem

19 38. 2010 b4 FMDV 3D ®o] Tyt AYst= S4A2 PERK T 224
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* Virus infection

ER

. UPR
a?opt:)sis = = Ca® @ @ i M elF2a

{0
| Cas4 IREla ATF6 PERK ” GADD34

]

. c’V | elF2a-p
e XBP1 Fa

: I ATF4

. PERK= A3A|

%) 39, HlolgA Ztelm} AmA(ER) AEHA uhSTle] T
= 49;

A n
AEAE RSt BhO] Fo AHARS F

ol
—_

Fo]7F U= nucleotides

400114 A0 Ejx|ol A2} PERK 9AAte] &g bl £As}a &
wAte] o] AFES u]am BA

a2l
UERQlony, 72 4104 = PERK THlAlS J1X 351 o}a]

EE

o
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Amino acid similarity (%)

Position of ) Nucleotide similarity (%)
Nucleotides
genome Minimum ~ Maximum Average Minimum ~ Maximum Average
5" UTR 1,096 564 99.9 85.1 = = =
L 601 86.0 100.0 87.9 91.5 100.0 931
P1 1A 255 85.1 914 894 58.8 753 69.6
1B 654 86.2 92.4 89.2 64.2 78.0 71.9
1C 657 86.7 91.8 89.9 63.2 76.8 71.8
1D 627 549 100.0 74.5 54.5 76.8 673
B2 2A 54 833 94.4 913 66.7 88.9 83.6
2B 462 919 95.1 93.8 80.8 86.5 84.4
2C 954 89.9 939 926 733 84.0 80.2
P3 3A 459 759 935 914 673 83.0 78.7
3B 141 915 96.5 94.0 76.6 89.4 84.3
3C 711 90.3 999 91.7 734 79.3 774
3D 1415 91.3 100.0 93.2 71.5 83.4 81.8
3' UTR 110 62.3 943 884 = = =
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Primers Direction Position Sequence (5'—3")

37F Sense 3757 CAACGACAGCTCCTGCATTG
947R Anti-sense 927~947 CTTAGCCTGTCACCAGTGTC
220F Sense 220~240 ACCTGGTCGTTAGCGCTGTC
710R Anti-sense 685~710 TCTTTCCAGGTCTAGAGGGGTGACA
726F Sense 726~746 ACTCCACGCTCGGTCCACTA
2289R Anti-sense 2269~2289 ACAGCAGTCACCTCTATGTC
1984F Sense 1984~2004 TGAAGACCGCATTCTCACCA
3925R Anti-sense 3905~3925 TCCTGCCAACTTGAGTAGG
3635F Sense 3635~3655 CGTGTGCTGGCAACAGTGTA
5674R Anti-sense 5654~5674 CTTGTCATCCGTGGTGATGT
5411F Sense 5411~5431 GGCCAACACGAAGCAGCAAT
7591R Anti-sense I5T1~7581 GATAATGCTTGTCGCGGAAC
7303F Sense 7303~7323 AATTGGCTCGGCGGTCGGTT

5" RACE GGGCACGCGTCGACTAGTACG
3' RACE CTGTGAATGCTGCGACTACGAT

B 2. Asial/Shamir A% Al=2] PCRS {5t oligonucleotide primer Y

- PAIGulol2] A WolE AJALS gt HlolzlA0] Aute AIAFSe ofnlwAt WolH G
insert Fu|3. FU A1 WA HS3 ol o] SAAE FYPo2 stof Mup 2

AOIxF S AR} insert® ZZ5t0] vectoro] 2 24ste] AL

o

- FMDV CRE RNA Qe 72 721} 7to] EAIA O] RNA 2& 1522 & AIS} o] 28150 &%
Almo} o2 A0 WA ThA S| Agstel vlol2| A SR HAS 2. AL
A7 AT A THFet CRE A2 W¥olo] A CRE RNA 23}7.50] WalS i ¥olS Alsto]
FMDV #o|% A&kl 28319

- 3% 72004 4719] £ Q&=7} =2 CRE Wo| oA T14Ge} C42TollA RNA 2x}1x 0] Walrt
FE57] fFo] FMDV ®Hol& A&to] o] H.9jo] ¥ghs &-85I9&

Frobantlicy == 300

F.-Shamir T4G G13A C17T C42T All mutation

20 20 20 20— Blo 20— 20
40 40 40 B ; 4 = an 40
£x &

1 10 10 j :t 10 : : 3 10 10

@& p &) & A i) Y oy A

— = —4 — i—
G B 50 ; 50 50 £ 50 G 50 50
— - - —
— = — e = =
ENERGY =-141 ENERGY =-180 ENERGY=-138 ENERGY=-114 ENERGY=-133 ENERGY =-133

% 72. FMDV @o|& A|Aro] o]8& CRE RNA W¥o] W& &A
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C e prloutolei A0 St BAlo] Wagh AAL AYstT] WA 7lse
T 2C iR o) wio] W&ol wetd LA Quto]2{ A0 A NEAT| A ARA| 7
o] Ro]7} wAISLRL oo whebA wlolelA BA| &80 WEol WAL & L. Hlolg

Z backboneO® 2 0|83t Asail/Shamir®] 2C Al J1A 5= ojO] L Aly} =] 2FAY d}o]
2]229] Wo| ofu| Al (g2 vl WAstel 7by Wol7t 2

oot

NG

ATI3G G721A AT GTA(846-849)ATG
G722C [GP] GTA(846-849)TTG [PC]
i TTG(359-861)CAA
i 5 TTG(859-861)CAG

T [AD, Y1, AS_ CI]

CGG(937-939)CAC

33 73, FMDV o] vlole{A% MATS 93t 2C Aol ool it Bo] A

2C Hydropathy Score
238 241 248 283 287 313
R-Shamir 35 i 42 07 42 | 3.8 | 45
O/GH/SKR/2010/C 04 - 45 . 45 . 1.9 T
O/AD/SKR/2010 04 45 45 1.9 -35 32
O/YJ/SKR/2010/P 04 - 45 ' 45 | 1.9 T
O/US/SKR/2014/P 04 42 45 1.9 35 22
O/IC/SKR/2014/P 04 . 45 ' 45 . 1.9 | s | a2
O/GISKR2016P | -04 45 45 19 35 32
O/GC/SKR016P | 04 45 45 1.9 -35 32
OBE/SKR2017C | 04 45 07 1.9 3.5 -3.2
Q/TE/SKR/2017/C ‘ 0.4 45 45 1.9 -35 32
OASSKR2016 | 04 | 45 a5 19 | 35 | 32
O/CI/SKR/2019 04 ‘ 45 ' 45 ' 1.9 a5 32
A/PC/SKR/2010/C 04 - 45 . 45 . 3.8 | as | a2
A/YC/SKR/2017/C 04 45 45 19 -35 32
A/GP/SKR/2018/P 04 R 45 | 1.9 35 | 32

3% 74, FMDV #o] slolgj A% RAS 9l 2C ©uid o] wo] ofnjwatsSe
hydropathy index?] x}o] #&A
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A 713 G
AG
GG 721-722 T
AC GP
C 743 T
ATG
GTA 847-849
TG PC
CAA
TG 859-861 T
CAG AD, Y1, AS. CT
CGG | 937-939 CAC
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R
R
R

DUNSEPAKTVEEQPQAE
ur . .

T HPC

B

cogcooEm
w
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vpouDOY

EEE
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CE- L]

APC/SKR/010/C DER S NSs WY iGN i O R Sl
ANC/SER2017/C o ok e ol e ce s RT
.RT

A/GP/SKR/2018/P I...A.. .GV, .. .....T7T . -y ¥ 0 — .

Gméjggjggigé?r [BE, TE] ALCERBIAECCE
GAA(406-408)GAC [PC] ACC(433-435)CCT [BE, JE, AS.CJ, YC, GP]

T3 76. FMDV o] ufol2 A% AAe 913 3A Tl ofuli4l ol A7

» 3A

; ; South Korea
R-Shamir location - -
Sequence strain
GAT
GAA 406-408 GGT BE.JE
GAC PC
CccC
ACC 433-435
CCT BE, JE, AS, CJ, YC, GP

J= 77. FMDV 3A ©EBA o] ofojw At o] Y&
- FMDV #o] gjo]gjAz AZFS Q5l|A] 3A T@aiAlo] ¥o] ofu| = A59] hydropathy index2]

Aol g BAIFH Z2uE 12 780] LERQLS. 3A TAe] ofoliAl 136 Mot 1459 9|9

threonine®] proline© 29| ¥7o] & hydropathy index #& 5
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3A Hydropathy Score

136 ; 145

R-Shamir - -3.5 | -0.7
O/GH/SKR/2010/C - -3.5 . -1.6
O/AD/SKER/2010 l -3.5 | -1.6
O/YT/SKR/2010/P - -3.5 . -1.6
O/US/SKR/2014/P . -3.5 . -1.6
Q/IC/SKR/2014/P - -3.5 . -1.6
O/GI/SER/2016/P . -3.5 -1.6
O/GC/SKR/2016/P . -3.5 I -1.6
O/BE/SKR/2017/C - -0.4 . -1.6
O/JE/SKR201T/C - -0.4 . -1.6
O/AS/SKR/2019 - -3.5 . -1.6
Q/CI/'SKR/2019 - -3:5 . -1.6
A/PC/SKER/2010/C - -3.5 . -1.6
ANC/SKR/2017/C . -3.5 I -1.6

A/GP/SKR/2018/P [ -3.5 -1.6

a5 78. FMDV ¥io] vpol AL AANZ 25t 3A ©HiA 0] Wo| ofn| - 4H529] hydropathy
index9] X}o]

4

- PAIcjutol2 A0] RNA 75 SAlo] Trojsh 3D Tl el wio] A8r2 A127HA] FujolA %
BE TRl 53 ol A @A DL BAste] Aejat Auke 3 790] GERRY
g, FAGutol2 A Wol£S AR 1 o] FRES A uste] WolA| Aol LY ofu] it

H&s 24ss
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PG & TEE B
MDY A TYEE 30
FMOV AGLLY TVRE 3

G © TVRE 4
PMOVATYEID G
MDY ASIAL TVRE 306G
PO @ TIRE 30

MOV & TYRE 3D
DV ALIAL THRE

AT & TYPE 35
PMIVATVEID A
POV ASLAL TVPE

Pty TVRE KD
MOV A TVEE 3D
FMOV ASTAL TYPE

MOVE TR N

DN © TVRE D
PMOVATPEID 4
MO ASIAL TYPE

FMOV O TVRE 20
FMDV A TYPE 30
MOV ASIAT TYFE 304

PMOVOTRER  ©
FMOVATYREID  ©
FRIDY ASLAL TYRE

PNOVOTWEID  F
FMOV A TrPEIR
MOV ASIAL YR

Hat 0 TYRE 30
PV ATWERD A
FAATY ASIAY THRE

MvOTHID 6
A ATEEI 6
FWDY ASIAL THE 306

A O V4 90
FMDVATVWEST A
DY ASIAY TYFE

BT O TR 30
FMOV A TVRED
MDY ALLAY TVPRE 3

g O TY 30
FMVATREID K
FADY ASIA] TVRE

AT O TYRE 3D
FMADY & TVRE 30
Al adlal TRk

A oTE D L
PV A TEE D L
EaaDy atial TR DL

- Shamir H}o|Z AR} =

L W
L W
{E w
v "
W i
¥ F
t m
] "
o 3
s ()
3 o
s Ly
- 3
A [
A M
G 1At
& T
(- )
« b
« o

o
v 1
¥ T
¥ ¥
M ]
" 3
[T S
o a
o a
o *
i W
i W
W
[ -
G ¢
[ (3
v t
v £
v ]
i ik
L R
L %

' T
A e
1 t

1 L

R w
(il w
(1 w

segment

]
Bl

C]

=

e

o T L' -] v L} L3 L] v L] v (] n R 1 [3 uF AT P 1 My
o " L byt Wik E L} v L i L] L L 1 L3 L AN v T L3
o T R o WA £ E R v H W L A L T K 3 AN P T "
» L o ¥ £l AN i * ND QS 00 » L L NAD ) ] v WA )
1 A o & A A L £ NA =R D LT L L NGt EDG o v v L
P Y G P & L3 L 5 L LS oR L0 R L BTG G ¥ i L
03 " " o o KA T=04G M ar eaes [} [ AT L [ " e < AT &
L3 Ll L3 13 o RNE M ERTrAeGavE o L3 AN L Y R LEUE A A
i M © & o ® ) LT EM/AL 3 I T—r AME L BN R Ak 3 Y A
~Fingers subdomain
" N N (%0 [ T ¥ N a 1 L o o
- NG N L i w F E A w L3 Gk o
" ST N L 5 v ¥ E AR 1 « (3
L o ] w A ] ' n W o ! (-]
e o ] w s -] & [ L] [ i o
B o P w A L Q L] L L3 A o L 1 o
o i wER L i (7 AN R (73 v [r ) ¥ ANE €
[ ? L 3 L - ED ONREST GG BN YE WTEaNRF AMT €
& s L WED L ('] E A & E 0 L5 F AN CR
w L} s M £ £ v 113 v ao K 1 " 1 v b v ! e v
L L3 " LLEN EG L s wa R A & " T L3 1 v o v L P v
w S L L £ L3 L3 AT & L3 T R ) v o v ! i v
Lh3 - I o LLS ¥ C A Q M " LT N L] 3 s 1 G L3 A
] - 1 G 5 c a Q (") ] SLMET N [ » QEH 1 G 5 &
W - I ) L] 3 © a a () ) L L] L 3 w am I [} 3 A
v o w Q " o T " ¥ palm AT QM ¥ (23 M w w o v [} ¥
v o - q L] G 1 L 4 A ] v TGE WT v W o v o v
it ] w or " ¢ @ 1 wo ¥ A Q@ v B N v W o v 3 ¥
gers subdomain
- G [} £ - 1w M FA E E v F RS TiA & E H
L G o A {*] 1 L ¥ E Ex v F SCEHaNEETR & & H
- 5 = A - i Wt Lt i E v E 1 G ¥ "
L ) ) Wk N T w " . ¥ L L & BGnL wn @ G
(" T L v Npaw T i H s v i e & LS W Ga a
L LS T (3 N N L E H A Y £ ND « L5 w TAdasl v E aa G
palm
A 1 + 1 L= T L} e N N 1 ¥ N e ¥ L3 3 L L3 "
a 3 1 ] T 1 Lt N N 1 ¥ v i ¥ & L L 3 "
A £ 1 I T 13 L M N 1 ¥ v L ¥ a4 LS L3 LS e
o ¥ ™ i ¥ ] o o 1 v v AN ;] -] Lt o L o
o ¥ T o By ' G o D v v & 3 o i o L o
o T L T L 1 5 ¥ o o o b v Y 21 o ) o ! o
H i o L w ) Q T w T e (-1 « 13 BN " o L Wik i
H F (73 wuF (] q Tk ! T ¥ o © 3 o KT 6 ¥ WG W
H F K 5 L ] Q T 1 T 3 o « 5 G [ G ¥ ¥ ("3
v T ¥ 3 K W L5 MY -] o T [} ¥ Y ¥ " vim M
W ¥ L K W F HA o ¥ 6 t & F W » ]
¥ £ L (3 R LGS ¥ HY 1} Y™ L3 L G ¥ Y € L v "
a [ L W [ A (] B o T wT g £ W L ur 5 W A o L
a 1 L s F A = & o 1 WM g 3 « L ur ® A G L
a i L L} ¥ a () L G e 1 qQ [] « L ur ] % A 5 L
] E v AW ARG L ¥ 3 [ 3 q ] F P ] § ¥ [} %
o 3 v & R L £ B " F g & F £ " 5 ¥ 5
B L ¥ L} (%) L ' o P ! Q 1) ' i F 3 v L3 i
L A v 14 G DGR L3
N A v < o oG A
ND A v {4 ] ot A

A ofu]wAte] Wol 1§

oae

B
-3

= O = v H]-ﬁ'—
o R FHAA SEHA HolWES Holil 9lg. ofulikAt YAI2 331, 479, 2319
§ Atgsol £8 ®¥o] £ (I 80).
o= =E ag|7| By
GCA(97-99)GAG AAG(202-204)CCG AAG(442-444)GAG

3D

GCA(97-99)GAC [BE, JE]
GCA(97-99)GAA [YC, GP]

= 80. FMDV o] ujola|AF A

w

o = "
LASKDPRLAEGVVLREN (i eREKEDT KT

3 i s
ERRESKIVEQT T EROTTRPMERVRAGRTRI VDY LrVEN (L CTERRN
i e e s ”
T LEGTETP AiBKsBECTVL
'
™ £
i T

AGC(139-141)AAT [GH, AD, YI, PC, YC. GP]
AGC(139-141)GAT [US]
AGC(139-141)AAC [JC, GI, GC, BE, JE, AS. CT]

A2
=

-7

~

AAG(202-204)GAA [BE, JE, AS_CJ]
AAG(202-204)CCA [YC, GP]

G VLA RN

TCC(691-693)GCC

st

st 3D

™ s 20 ™ - "
FEE TR R KN DB ARE P AT A7 O PRALQ ERRIAL B ERE T PENE LKLy
4 3:ren
i
9
i q xii
H q xi
H [ A
| o il
i
' K
¢ . Qi
4::.1
-
- s o =
BASEL D ARSI EEVPRTELETAES )
b ;
»
b
o
o
H
P
5
b
» v
- a“ @ w
ioiikpvaidEtii s lemieigenidaii i
"

Clul A1

— 1

AAG(442-444)GAA [AD, BE, JE]
AAG(442-444)AAA [AS, CT]

o] ofu]w4t wo] A4

&
[

@

et 2

, 288



- 3D TUBA O] ofu| At 33W, 479, 2319, 2889 A2l =u LAY A Aulol2 A0 29 W
o] At2jet A (™ 81).

» 3D
South Korea
R-Sharmir location T :
Sequence strain
GAG -
GCA 97-99 GAC BE.IE
GGA YC, GP
AAT GH,AD, YI, PC, YC, GP
AGC 139-141 GAT us
AAC _ IC, GJ, GC, BE, JE. AS, CT '
CCG - . .
AAG 202-204 GAA BE, JE,AS, CJ
CCA - YC, GP
GAG
AAG 442-444 GAA AD._BE,JE
AAA ' AS. CT
TCC - 691-693 GCC -
AGC - 865-867 CGC

I 81. FMDV 3D THiZAl o] ofn] At ¥o| &

- FMDV #o] ufo]2{ A% AIAtS ¢fshiAl 3D ©@HiZdo] ®io] ofu]i4h59] hydropathy index]
BA5H AvS 32 820] YERQL.

xfol g

23 47 68 148 231 289

|

R-Shamir 1.8 08 39 -39 0.8 08
O/GH/SKR/2010/C 35| -3.sf 16 -35 18 45|
O/AD/SKR/2010 35 35 16 -35 18 45
OYISKR2010P 35 35 16 35 18 45
O/US/SKER/2014/P -3.5 -3.5 -1.6 -3.5 1.8 —4.5_
O/IC/SKR/2014/P -3.5 -3.5 -1.6 -3.5 1.8 —4.5_
O/GI/SKR2016/P -35 35 -16 -3.5 1.8 45
O/GC/SKR2016/P 35 35 16 35 1.8 A5
O/BE/SKR/2017/C 38| 35 35 35 18 45
O/E/SKR/2017/C -3.5 35 35 -35 1.8 45
O/AS/SKR2019 35| 35 35 -39 18 45
O/CI/SKR/2019 -35 35 35 -39 1.8 -45
APCSKRI0C 35 35 16 -35 18 45
A/YC/SKR2017/C 35 -3.5: 16 35 18 45
A/GP/SER2018/P -3.5 -3.5 -1.6 -3.5 1.8 -45

717 82. FMDV ®io] vlolgjA% A&S 9|3t 3D whlAo] wio] ot A5o]
hydropathy index®] X}0]
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- 3D uEe
= st 93
% Aol 28519le

S
=
Z AR SRR DA

Region NA
T14G
c42T

C743T

TTG(859-861)CCA/CAG
2C — S
AT13G
GTA(846-849)ATG
3A ACC(433-435)CCC/CCT

GCA(97-99)GAG/GAC/GAA

AGC(865-867)CGC

3D
AGC(139-141)AAC

TCC(691-693)GCC

[e]
474, 3A T ®iolx 17, J2jal 3D THlA ol 4 470 vjo]2] A Ho]

FAE A FEATR 251G S

AA R-Shamir 7| &
T614G
C642T
T2481 C5151T
L287Q TTG(5267-5269)CCA/CAG
E238G
V283M
T145P ACC(5795-5797)CCC/CCT
A33E/D GCA(6770-6772)GAG/GAC/GAA
S288R
S47N AGC(7538-7540)CGC
S231A

27 83, A HutolA A FHolR 117F AAS ¢k Hol F¢ AA

- 3% 840] 1178 PAItolal A Wo]Zo]

Bol Uge BAEE EHAS
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3B1s
VPg SUTR Ll
Backbone @———————— ] © |ve4|ve2|VvP3| vPL |2a| 2B 2c 3A ic 3D — Ay
3By
VPg S5UTR
1. .T L |ve4|ve2|VvP3| VvPL |2a] 2B 2c 3A 3C 3D — A
Cre
T14G
3B13
VPg 5UTR
2. .# L |ves|ve2|ve3| vpL |24 2B 2c 3A 3C 3D — Ay
Cre
C42T
3B 5
VP SUTR (1-3)
3. @ — 1 |vps|ve2|VvP3]| VPl |24 2B 2q] 3A 3C 3D — A,
2C
T2481
3B
VPg S5UTR £
4. @ — L |vea|vP2|VvP3| VPL |2A]| 2B 2C 3A 3C 3D — Ay
2C
L287Q
3B(173:
VPg 5UTR
5. @ — L |(vea|ve2|ve3]| vPl |2a]| 2B 2c 3A ic 3D — A
3A
T145P
3By,
VPg 5UTR 2
6. @— 1 |vea|ve2|ve3| vel |2a| 2B 2c 3A 3C 3D — Ay
3D
A33E
3By 3
VPg 5UTR :
7. @ —— 1 |vea|ve2|ve3| VPl |2a| 2B 2c 3A 3C 3D| — Ay
D
S288R.
3B(l-;\
VP 5UTR )
8. @ ——— L |ve4|ve2|VE3| VPI |2A| 2B 2 3A 3c 3D — Ag
2Cc
E238G
3Bg.s
VPg 5UTR
9. @ — . |vea|ve2|ve3]| vP1 |2a]| 2B 2c 3A 3c 3D — Ay,
2c
V283M
3By
VPg  5UTR
10. @——— A 1« |vea|ve2|vez| ve1 |2a| 2B 2c 3A e 3D — Ag
3D
S4TN
3B
VPg 5UTR
11. @—— » |vea|ve2|ve3| ve1 |2a| 2B 2 3A 3C 34 — A
3D
S231A

backbonel 2 2835t FMDV Hfo]lg|{A ¥Ho|lx

|[HAFE
MDV(R-Shamir) backbone ¥ &

773 84. FMDV(R-Shamir) u}o
45 At F

— a

7



- ARt 117 FA|Getolg] A WHolR FollA 77 WHolxE AR R HX|&SHA Lo HAA
A2 $301¥ 3. I 832 Hio]g| AR AN 0 Ao o] &o¥E LA Hufo]2{ A Ho| R
o] AA AAH Wo] &g vl BAT 2t

610 €20 €30 €40 &850 660 €70 €80 €30 700
R iShamtr oSS RE ol Lt b M R el pran Lo et R b i S e el S it s e

23_1 pShamir S5UTR F
Z:! 2 shamir_5UTR ] R

Z3 3 ) pShamxr 369 R

Z3_4_p$ham1 r_SU'l‘R_P
23_5_pShamir_5UTR_F
Z3_6_pShamir 5UTR F
Z3 7 pShamir 5UTR F

5210 5220 5230 5240 5250 5280 5270 sz280 52380 5309
S USSR (L] o Ao SO S OO oy Sy SO i ) PR N

R-Shamir AT T A AT A A AABCCCT T GAAGACACCEACACT ARG G TGECAN TG T T CAG T ACGACT BT OECCTTCT CAACGOCATGOCCGTTBAAAT
Z3_1_shamir 2C_1F
23_2_pShamir_3500_F
23_3_pShamir_3500_F
23_4_pShamir 3500_F
£3_5_shamir_2C_1R
23_6_shamir 2C_1F
23_7_shamir 2C_1F

3310 5320 :330 5340 5350 5360 8370 5380 53390 5409
-1- L I I <= =1 - e B I e B e I -1- -1

R-Shamir GAAGAGAATGCMCAAGACGTAT TCMGCCTT TGCCACCCCT CCAGMCGTGTACCAAC TCGTACAGGAGGTGAT TGACCGGGT: CGAGCT p 4 mCGAGAAA
23 1 shamir 2C_1F . v

Z3_2 pShamir 3500 F
Z3_3_pShamir_3500_F
Z3_4 _pShamir_3500_F
Z3_5_shamir_2C_IR
23_6_shamir 2C_1F
23_7_shamir_2C _1F

:.alcv SE‘ZCI SESD 5840 SESD 5880 5370 5880 SEISD 53500
2 )= =) sl il laeeel
R-Shamir GCTTCAGAGAGAGMCCCTCCCGGGACAMAGGCGAGTGAAGACGTGAACTCCGAGCCCGCTAAGACCGTGGAGGMCMCC&CAGGCT@A 3B GG
z3_1_shamir 3A 1F
Z3_2 pShamir 3A F
Z3_3 pShamir_3A F
23 4 pShamir 3730 F
Z3_5_shamir 3A 1F
Z3_6_shamir_3A 1F
23 7 shamir 3B 1R

nslo EB‘D 6330 €240 €850 Gasn €870 Gaan 5390 €300
- - -l - R B [ Aleeaa ]
R-Shamir GCACGTCATGCGCAAAACCAAGCTTGCACCCACCGT GGCACACGGTG'[‘GTTCAACCC‘P GCATTCGGCCCCGCT GCCTTGTCCAACAAGGACCCGCGGCTG
Z3_1_shamir_3C_MF
Z3_2_pShamir 5507 R
Z3 3 pShamir 5907 R
Z3_4_pShamir 5907_R
Z3_5 shamir 3C MF
23 6_: shannr 3C MF
23 1 shamir_: 3C MF

T€10 7€20 T€30 7640 7850 TEE0 7870 78680 7630 7700

sl lamme]e sns b e o [ Pamms Dessml s es o o | mees | smmn | zemsl msn sl eme slsse elawmels sos e cmalzmae|

R-Shamir ACACGGMCACGCCTATGAMACAAAAGCAT CACTGTTGAGGGCGGGATGCCATCT GG’!‘ T GTTCCGCGACMGCA'PTAT CAACACMT T 'FTGAACMCA'I‘
23 1 pShamir 3D 1R
Z3_2 pShamir_3D MF
Z3 3 pShamir 3D MF
Z3_4_pShamir 3D MF
Z3_5 pShamir 3D _MF
Z3 6_pShamir_3D MF
Z3_7_pShamir_3D_MF

72 85. FMDV(R-Shamir) 8}o]3] A& 2 backbonef & #835to] FMDV Hjo|g]A Bo]x
8742 913t FMDV(R-Shamir) SR A} ¥lo] A7
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- 1171 AAeE A utol2] A HolRg FolA dHio]2{A SAl50] Hets B

ne
).

o]% 7}%)\—1

% T XX o]
o] 2 77} RR|eulole] A Wo|AES EJAIMES] IBRS-2 AlZo] ZHAAIZA 24 A7 5o
TCID50 S H|uwst¥e. Az A 7HA] 3D S288R wo ]—7.3} 71 2 TCID50/0.1ml

o
10.00x10° X2 UEIY D vlolg]A BA|52o] Hojte WL 2oz 2WA] Cre C42T
9} 49x) 2C L287Q% =2 5.00x10° TCID50 e L}E}Lﬂ S (23 86).

Mutant TCID;,/0.1ml
1 Cre T14G 2.00*108
3 2C C2438l 2.50*108
5 3A T145P 2.50*108
6 3D A33E 4.00*10°

a3 86. 77 fAlFuto] A §olxZ9 WA Hge TCIDS0 vl &4 Zit

2. FAGELol2 A Wolxe] 45 AAYYY 54 L ulAT
- rloutolel A Wol% 3% ol4he 242 3
Zraw AN A P2 ¥ B

L5 a -

-
A\

© A7gd 2 2R
71, e
1. AdA & A Gdto]2{ A (Asia 1)
Wild type Shamir @ Shamir mutants 3%- Cre, 2C, 3D 29

2. ARTE : A FU/YA &4 SPF oA 20%
YUY AYE oF 84125 1Y 501N F 205

3. A& AlMdo|u A BLS 3, ABSL 3 (=@3&4Hdd &%), rRT-PCR 7]7] &

U A Er o uy
1. A& AMukad A& Q1AL WE Shamir mutants 7% £0A] 2, 4, 7, mutantsE AEs91L o]
-4t Hix] g AgS 5885t & wild type 3 mutants 719] Hutd] JHE v]w £M5H4-S
No | Regio .
N NA AA R-Shamir 7|&
1 | Cre T14G T614G
2 | Cre C42T C642T
3| 2c C743T T248] C5151T
4 | 2C | TTG(859-861)CCA/CAG | L287Q | TTG(5267-5269)CCA/CAG
5 | 3A | ACC(433-435)CCC/CCT | T145P | ACC(5795-5797)CCC/CCT
6 | 3p | GCA(97-99)GAG/GAC/G A33E/ | GCA(6770-6772)GAG/GAC/G
AA D AA
7 | 3D AGC(865-867)CGC S288R AGC(7538-7540)CGC
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ARt 54
- CRE : FMDV RNA genome BAS 9|5t priming @S ZAsH= =0 29 Ho|= FMDV £
588 P
- 2C : 2%A oA FMDV EA|S 2]$t replication complex FAlo] ARA 7]52 3t 2C Wol=
FMDV 2| &&u} THIAl st o =7}
3A : FMDV Bt & 20 28 7155 & 3A wlo

3D : FMDV RNA genomeg A& EAok= §4 2 7]=. 3D Bo

—_—

2. Aarst 320] mutants®}t wild type Hlo]2]AE o]&sto] 229 5ola]e] w&|o] 10° TCIDsy/ml
9] H}Olﬂii Zr7k 2504 & 100p0E footpadol] AEtR & (2F 87). o]F 10 & A4t
N E4S BT BA0] 2o % Ellg 2Aslgon] o2 ol gatel YUY A s1g
/.’"—\‘-\ 1 2 3 4 5 B T a8 9 10
| | | | | | | | | [
Timeline of experimental schedule(dpc) o
sopE| em 1
105TCIDeg/ml 1. BaFE AR e Fl=2=Clinical score) =& &
100ul footpad 2. SR A Efey S =9 L giolai EAEbo| 22 £8|, gRT-PCR, Segquencing)
o 2sul™ BF J| 5 weima mar | 22 = moree =xws =0

a2 87. PA|duolR| A Wolx HA] AE 74E AF ERlatel

« RAFYE
- AAMR]4(Clinical score)
< YYAS HE7FE >
(16 ¥ 71%)
1) Eg52(de, Az, 5%, 95 - 24 18, & 44
2) & :

6) Al - 40°C 14, 40.5°C 24, 41°C 3, & 34

*AFT1

S 31: J Comp Path 2008. 138(204-14) U ] Virol 2003. 77(13017-27)

- "fo]2{A9F : realtime RT-PCR(EF, &oH)
- A AAF © SP/NSP ELISAY, %3}5HA]
- 24 9 SorEd =l
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2= A% <ollA 1-9dpe Afolo] TR, -, AE4E, o8l 59 d45dS HEUlE. Wild
type Bol2{A FF 2 mutants FF of] H|ste] 1-29 S74J0] W= UehdS &Rlsids. &
¢F mutants BRo|2A FE § 74 Hlol2A FE (n=1)1} wild type Blo[2A FE oA mjAk
(n=1)7} AAS. 3% wild type BloJ2fL FEof HAR|S] 4 dFoll ofeh Zlez dsiis (2d
88).

Clinical score (MeantSD)

10
Shamir
8 Mut 2
Mut 4
o 6
o Mut 7
0
7N 4
2
0
0 1 2 3 4 5 6 7 8 9 10
Days post-challenge
T3 88. Aol A HHo|R2E0] HiX| 4E & AHTA =l A4

2. "ol A%F

1) @ ) ulo]2j 2}

DE A5 9 Y vrolgiAE AF T 66Ut AEEHAL, B U vlol2 AR 2
Yoz EAfSIA 5. Wild type Hpol2{A HE w2 2dpcof|A] E|TZFH(Ct value: 18.76)2 L
B2 Mutants Hio]{ A FE 2 Wild type dto|2| A & tjH] HAEA|Lt0] A AL
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Table 8. B-cell-related genes.

Gene | log; FC (NC/CR) | P | q avg. signal
interleukin21 {1L21) -1.15 <0.01 | 0.03 78
interleukin 21 receptor (IL21R) | -1.15 | 0.01 [ 0.10 | 1201
CD‘_tU |_igi_lnd, C D1 54 {CB4U LG) | —U 52 | -\i_l:_l.|}11 _OA_CHB 41
lymphotoxin alpha, tumor necrosis factor beta (LTA) | -1.20 | <0.01 0.05 | 192
lymphotoxin beta {TNF superfamily, member 3) (LTE) | -1.23 | <0,01 0.05 | 1518
chemokine (C-X-C motif) receptor 5 (CXCHS) | -1.42 | 0.01 011 | 1503
chemokine (C-X-C metif) ligand 13 (CXCL13) -1.53 <0.01 0.04 151
c-hemotli ne {C-C mD“f..iﬂl receptor ? (CCRT) | -1.02 | -:D.l_:rl DDG | E?
chemokine {C—l_: maotif) ligand 19 {C(_ZL1 9) | -0.67 | <0.01 0.06 &0
chemokine {C-C motif) igand 21 {CCL21) | 0.19 | 0.07 0.30 | 603
CD19 molecule {COHE) | -0.96 | <0.01 0.04 | a4
membrane-spanning 4-domains, AT (MS4A1), CD20 | -1.34 | <0.01 0.08 3209
complement component receptor 2 (CR2), CO21 -1.18 0.01 0.08 374
CD79b molecule (CD73B) | -1.14 | =0.011 0.05 | 135
raftlin, lipid raft linker 1 (RFTN1) | -1.09 | <0.01 0.03 | 1312
activation-nduced cytidine deaminase (AICDA) | -1.44 | <0.01 0.05 | 165
nuclear GTPase, germinal center associated (NUGGC) | -0.93 | <0.01 0.05 | 59
regulator of G-proteinsignaling 13 (RGS13) -1.40 <0.01 0.05 177

Megative loge FC values indicate higher expression in tissues from persistently infected FMDV carriers (CB) compared to non-carriers (NC). All p- and g-
values that met the established significance criteria are marked in bold. (p: unadjusted p-value at gene level, q: transcriotome-wide p-value after Benjamini-
Hochberg adjusiment. avg. signal: average intensity of this probe across all arrays)
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home spiens Tmﬂcm&m—mchﬁ'ﬂ‘mmﬁrUMTW&T&NCTAGTWWA“TGAMGGAWEAmJ TGCT TCTTCTCCTGTTCTCTGTTGATCAGGRAGTTT

sus scTofa  Gueriavanne s Galiiiaanirins saranniGeia G, + 00C.6.6,66. crenashi Gl TC, EELY . TR RRTR TR - SR vanss@aiaaC €0 TLCTEGET 4000 o€

bos taurus Gevranmernans G.AC.vvnnnann TG....CA....CG. ..GCGGTG B P GC’I‘GG.,C.G ...... Aevrnncinnnn G..GC ...CA . .eessBCarrenes. C. TET.OGT., o vas

ill] 0 20 ey 280 - t= e %0 400 410 420 430 4a0 450

Pesanlos - b Bl R Fowaal [ R | wal PN N I e | Bevsaloanalosaalosanle B I T I | [ I | |

homo spiens CCCTCA']‘C.»AC(.‘TGCTG}.C‘T’T’I‘GC\': TGGTGGETTTC - ATTACAAGTTGTG - - -AGCCCCTTATTGGGEE TATAGGGAGGAGRAGTGAGGG - CAGCCTTTAAACTAGTCATAGGCCCCAGTTGAGRCIATTATTGCCG

sus scrofa  ...A.GAAG--.CC.CT..CCAT -~ ....... | <V G..CA-—C.T..C.GGCA. .A.GCTGGTAGAGC. .C.uvvverennns B e (c; SN T . Y o VSIS, (S| SO -
bos ‘taumis .. A.GAAGCA.CC.C...CARC. .GTG. ... cves TCoous s .60, JARCT.A. T, .C.G: u s «ALGETGETGEAGA . cCuv v e TeueariCounnelivness s CalfiCunennr Aunes BCeues

homo spiens
sus scrofa
bos taurus

410 é20 430 Aqh un 680 20 ) ase T00 210 120 138 &

x . e e ’ .

homo spiens A GFGCCTCnGEnGACGnTﬂCGCAG-C—CfWTMWW@CWCJWCTWAG GGCACCTCGCGGGG»&OC"WCL»UTN&C- GTGACEAG'I‘C"GG‘TB-\CTD G-ECCGGCAGMC
sus scrofa LAG.A...C........ ).’ - PO, PR ) : NISTROp, S - S Sy o W o o PR 1S - P TR Y +GG.....T JARLC
bos taurus JLOGALLLC AC...AGC......T.......'I'............‘4...”........G...T. GRLAA AL e WALLE esale EC «AT..T..T A

I 104. At &, HIA] CXCRS RAARe] =2 RE AF HlaEY

I3 10404 H5o], A9 A= m2wE 9] ofa] HoJo]A nucleotide ¥0]E Ho|i Q<.
I 2 WEo|A Q] nucleotide §lo]= oo t-§oH= §o] HARIALES] ¥H3o] HElE f=
3. A0 =x]o|A] CXCR59] RAAL U 2Ash= MARIAREY] 9Hg-9] Ato]g Lot 7] 9o}
o R|G7HA] Li%l AARIAL 9EgA G2 Hlo|EHo| AE o] &alo] 7153t ¥H-379]9] ¥istE &
Aotds (L4 105).
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Meso moeorst Mlsrerse moscen Mleso mooesg  Mlvoermoosss  MBZo rossss  Mlleermozesn 6 DEFGLOSOUA TS I Pex6 T00ES
B mesgt BEnemoizes Moo morum Bz moseTy  A2Pousks oosso Bl ees rroosom [ nEaT mongey B enes rTon0se:
8 eouteis rooseyy Museoo ozsry,  MMemi mosray  EMnoxes mooss MMia rroosiel MliaveD Tooszs) BMvoD 1128 B creniz monioe
B8 crenis s 02102 [l CREMALR 02102 26 myogenin TO0S26) BF pOUSEY Toosse) [ cdet Torsas [l weve2 rTozsser Wl MvBast (T0s3sy

noma spi

25 = i o0 125 1350 L]

2 = 5 3
GTCTTCCAGTATTGTTTT AC LGTIGE TCECTTRGAAAAATT CTAACE TATCTT T T TGAACTT GAGETEAG AAGE GAAGGGGTTT TECCTETETKTGGEE AMAAGGATGET GECAAGTAGT GTGACCAAGTGCCCTAAL TT GCCAGGACTT AGGGETTICCCAAGTCARGGGACTTTTCAGTCCTT GECAGA
= ‘ B

i

s 20l
1 5 %
BECTT CCAGTARTCCTICAGG GTIGE T CCTTIGAACAC T CTANC CFATC FCCTE T AC CTTGAGC TOGA RS AAKGSGET CTGXGE CCCTGY'I'GG’fm\fAG('-TG’-i’GCJtu.(! GGTu'IC\.(AG'hN.dHKh}(\. g\.\TuuAACTGAGb’G TICCCAGGACAKGGEACTTTHCAGTCCTGGELACT

i

L]
= =
o E .
i i Eo s e
=3]
=1 SeEm
==
: 1] 59 % 100 125 1 17
GO AGTARTATTTT AGT GITGT TCC CTTIGAAR AT TT LT AR TATCICT T THAAL TRGAGCTOGA AAGA GARGGAT TTT TG CLT TACCTOGAC AR AAGGATGL TGECARAT AGGGTAT CCCAGTR XXM N XCTOCCTT GOAC TGAGOGGTTTCCCAGGACCAGOGACTTTIAT GO TCCCAGALALH
= [ ]
[ | (]
0 g ‘ =]
=1 = =
]
Er
Mooz Elsrersa rosseny Ml iroopsy  Blvoeigcosss Muorossss  MlEst(ropges) 8 DERGLOSOUA Tomatt B Pet (T00682)
o o Bneamoes Mesonoan Wlaesimossrn R eouses moossonME s Taoson WENE-ATI Tonsed Winieza (010591
ferouria moosey Museoo mozarn  Mapetostayy WM nHowas moosva) M3 (Toomer oD rronszs: BkeD Torize B et o108
B creiaun rozios [l cRgtnau? (1021001 26 myggenin 1005261 B PousE: (Tooey [l coen Torasy  Eve2 rozsser Binveast rosssy
s ‘aD s 300 325 3
CTRGAAT GGTT 44 TE ACTCTAG TO0TGAGOARA AT AA BGT TT DGAGGT BOCTTOEAGGAGAGET T 0 TE0BAGAGCTET T CTECTOTIC T CTATT BAT € AGGAGTTT CECTEATCARCET BETGACTTT B K KN T 60 TOATTTCXATT AL ARGT T BTG KAGECCTT TAT TOGG0K KAKKHKX
f =] o= =
- e .
o g

200 25 50 ars 300 328 350
CTGGART G TGaTERCETTEATAETBAGARAGATT C GOT TT GEAGELAGETTGEACEABAGEATH CTEGAAGAGETEGE CTEETE TTECE T TET GEGT GGAGTICRE CALGAAGKKCEEEET ACCEAT HEX KX KK GTGGTITT GATTACAAGE T GEAKKNE ST CCETE ECABEAGEETEETAG:

200 225 50 s 300 32§ 50 375
CTGGANGGETEGGTTGCCATAGTGE THGGGAAGACT GEGGETAEGAGET AGE TTGEAGG AGGEGGCXCTGCAMGAGCTCGECTCCTIGFICCCTT TCT ACGTOGAGTTTCCCACGAAGCACCE CCGACCAACCEGTGTGETGGTTTITCATTACAAGGCGTAACTAACTCCCTGT TEEGAGGCTIGETGR

"= - -
i o] L

I 105. Ab, A, HiA]e] CXCR5 promoter A€ oo §hg-3F 4 Q1= MARRIAZC] HHat 1fe

el

- 2% 10504 gl 2 © CXCR5 promoter 7+ Qo] BFS-5l2]2} of|AlE] =
AARIAFZ Y. RARRIALZ e e 7RO o] AYoj Adste] CXCR59] S
AP EEE 2AP E. 1Y 230 BRo], AFRY/A/HR oA FEACR ¥t HARRIALY
88 A D= 7HX|X| 9, promoter ZF ¥HS-A QoA 9] nucleotide®] o] o]o] T]-g5t= FALQI
AHel ER= Al of RAARIAME DEtAH egweto] oj3she AARIA &dete Dabd A
CXCR59| 2o WHotS 7HA 5. ol 2= FMDVO| tigh WA RRIAMY] Wetet &0 54871
e AdE ol & UAZ
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4. 7R ol 20] Futs 27 AAE vioR st vlolAA AMut x71E AW Apet
9t A7

1) FAutolz 20] Aufel AQARLY] 7|5 ARSHE FREA W

- 7]3£0] RNA ujo|2j250] olq7|4 e 2 WAl At} vlolais BA) ORI EA0] wER 43
H99% £ BAOE RO 225 TAloblolzA B 24 AALSe] J)sa Hue &
lj]_quﬂc'Jﬂ o l:ﬂ-@- }h A3 o 7(]6‘]48];%

° rin rlo

O FGF11
- FGF112 FGF 4A9I1] 3 224 CH2 FGF Tl Sate 22) AZUoA 7|52 she
]

Qe olx A Lo A] fibroblast growth factor 11 (FGF11)& BEZtEuto]g{ A
o QAL WAL NFOR FYSIYS. oS EC)2 FGF110] FMDV Sjo] BRdt 334}
AN
2

S OlR|E A QA ZAISIRS. O FMDVO] BAe CHIA AJAo] 0]A]= e A
kR 0 2 H| W EAMsl7] 9ste] 13 1049} ZHe A|AEIS F|&FslelS. FMDV Hlo|2]A ®io]=
Q1 R-shamir®] 5’ UTRS ¥4 %{K}?l luciferase QFE.Hof Atelsto], SLx| A dpola] Aol
"9} ¥iolo] 2R L |yciferase®] 9ralo] o]st &2t Aol Mg 2 7K 02 sHolat A 9]
o
R-Shamir 5TUTR PAEDY CDE
cloning
pcDNA3 > '
i Pey hucif A
/5" UTR-luciferase NV erase
transcription

mRNA —eY e |

a2 106. FMDV 5’'UTR S§AA ¥ed 248 A
construct (FMDV

FA oz BA57] Y3t recombinant reporter

5'UTR-luci) 3+&

- ZAlojulol2 A% AEls HR&RMERQ IBRS-2 ME] 1 1069] FMDV 5UTR
repoters transfectionstil ZA|0f flag-FGF11 expression plasmidZ co-transfection A|
71 & NZ Yo FGFllo] & AHEE FABIFLS., T 10704 ﬂag—FGFllQJ
transfection = 9Fo]| 8B]g|5to] FGF11 ThHiAlo] d¥isjo] 713k 151998, FGF119] &

Ao IBRS-2 %3A| 2] cell viabilityol e FFE& FA E3& F7t2 ddsigs (27 107).

L

o

=
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pcDNA3/S’UTR-Luc + + + +
flag-FGF11  Ong 100ng 200ng 400ng

anti-Flag — —

anti-p-tubulin | - ——— —

120%
100%
80%
60%%
40%o
20%

0%

Cell viability

1] 50 100 150 200
FGF11 (ng/well)

72 107. FMDV 5 UTR-luciferase 2|2 ¥l A|AELS o] &5t FGF119] FMDV SAIAL vhal ol
g} BAo|A FGF11 §AA19] transfectionof 2]gt FGF11 THEAl ubs{oko] A=

- FMDV 5'UTR-luci A]JAElT} 37 FGF11 w3l ZefAn|c2 FMDVO &40l fx| A%
IBRS-2 M| 29| transfection(S-A At =9)st t}8 FMDV 5'UTR we =& Ao
e S4sto] ulwEAsA S, FGF119) of

]

28 H}EE luciferase

o]
oJEHOoR FMDV §AA} Ldlo] 2Ade s (13 108)

-

Luciferase aclivity
(Fald
F'I .('| .(_| :'\
= b b =3 =) [

Ing 100nz 200ng £00ng
ECE o
FGELL {ngz)

fol
o
oy

= 108. FGF110f 9Jst FMDV S7dAF ¥
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- o] Zat= FGF1lo] FMDV SRR o £& 29|of -2ste] FMDV viol2{A Al 2A|9t
A B A Foto] FutolRla anel ThsdE HAE.

- ;202 FGF119] in vitro systemo| ofd &Z&A|E oA 7= FMDVe] EA|Q} vh&o
disiA Futolzis aats 7HA=A] EQIstAE. FMDVOl oJsf ™ =5A=2Ql =HiA]
IBRS-2 A= 24 A1ZF Yof] Al g IHCPE, cytopathic effect)S B9-S. s5HA|9F FGF11
o] wrsl=lo] w2} negative controli}t OFRFR| 2 Alm¥w gub= UERIR] QFgre (O
109).

th

CPE score
(]

0 L% 2 £

N.C. P.C. Opg Ing Ing
FGF11(pg)

a9 109. FGF110] <Jst FMDVo] tjjgt CPE &1} d4

- Nz e Aot ¢E0] FGF110] FMDV EAo] & |AAL 287
FT2 ZASH7] Y6Ho] real time-gPCR 412 AAJ6H95. PCR —Er
FMDVe] 3D (RNA polymerase) S-%A}o] vt
FMDVO] A7l e A]Em*@wr Ut o) a8
FGF11 &3 &2 x4 L
control &0 2 MO HEAEHA] oS 502 &ERIES (I3 110). o] a5 FGF110]

A0] 7 A

AR|2 Aledutole] Ao 2R AlmolA Futol2]

O
=

6.0E+08

5.0E+08 |

4.0E+08 }

3.0E+08 }

Copy number

20E+08 }

LOE+DS |

0.0E-+00

N.C. 0 1

FGF11 (pg)

[

2 110. FGF119] 9Jst FMDVe] copy number ZrA
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® ribavirin

- FA|Guto]g] AQF -2 Picornavirusol| 4sh= dfo|g]

shibel Hlojaj~ RNA AA| Aol BAHE oRjste 24

Inhibitor

2SOAM Zid e Aok Aof ©A
Fstde (23 111)

===

Ribavirin

Guanidine Hydrochloride

HBB

MRL-1237
TBZE-029

Enviroxime and
analogues

2-FMC

@ RNA replication

Isothiazole Derivatives
Flavonoids

Gliotoxin

Nucleoside analogues

PDTC

2| RNA virus
several coxsackieviruses, echoviruses, FMDV, but not the hepatitis A virus

coxsackievirus B strains, some echoviruses and some coxsackievirus A strains
(not rhinovirus, FMDV, HAV)

Poliovirus, some coxsackievirus B types

coxsackievirus B3
Rhinovirus, enteroviruses

HRV-2

poliovirus type 1

broad range of picornaviruses
Poliovirus

FMDV

poliovirus, coxsackievirusB3, mengovirus en humanrhinoviruses

I3 111. o2 Picornavirus®] RNA 7= BA|E &[5 A=A

- 0|5 9dAF| 38 A5 Fo|A ribaviring g1tS AAHEE. 2 11094 ribavirin&
FMDV 5'UTR reporter? &AL 100 uMe] A2 =t oA % 50% o]A ZHAR]7]|= 712 &
2 QRS FESAEGEE BL3 AJAOA f3E AAGBiol2 A N TE A=
ribaviring LA eluto]2] A9] copy numbers ZHAAIZS

14 r Ribavirin
= 1.2
£ 1
Sg0s8
= S 0.6
2 04
— |

- 0.2
0

OpM 100pM  200pM

2 112. FMDV 5'UTR-luciferase #|ZE sl A|AELS 0]85F ribavirin®]
FMDV SAx} el ofn] &} 24

(® Macrolactin

- ofZ 2 2E(Macrolactin)& 198943 Gustafsonof &]sto] O]&

. Macrolactin A~F771X]

Halgo] waw9le

7} 2 Macrolactinic acid?} isomacrolactinic acidg &2]st0] BEilst= 5 M
ol

anti-iridovirus, Anti-simplex virus A& Anti-rotavirus

2 209955 HisHAS.

o siFudEolM AAIR ==
9] Macrolactin®& +2|+¥st% 1L,

acrolactin

5637 3
=
=

AX7HA]  Anti-corna-19, Anti-HIV,

SOl €9A Qs

macrolacting+=
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- BRI A w2 A A] A (Bacillus velezensis), IS ES 2 H e F A (Bacillus
Polyfermenticus) % v}AIZ]

A ot 2 2] YA A A (Bacillus amyloliquefacience)® 0] F0]

A FosvE MEEL 9aARos wFshe LAdutol A Zdat At oy Ex Alag
oFstA x2S NUstuA 1AL, ntRRLE QEAL 517] 2o o204l B3t (1
2 113)

oH

ﬁ:/\

. e
L]
.

HO
Macrolactin A Macrolactin B Macrolactin C Macrolactin D
HO o
o oH oH OH
o o L] 0 o 1]
HO HO HO J\ HO
[+] 2 HO HO
Macrolactin E Macrolactin F Macrolactin G Macrolactin H
OH

oH

e

HO

0H
Macrolactin J Macrolactin K Macrolactin L
HO HO
o
HO'
HO T o = HO
Macrolactin M Macrolactin N Macrolactin O Macrolactin P

M M
MN\/\@L
LA R AL

7- 2-Succinyl macrolactin F 7-0-Succinyl macrolactin A

7-0-Malonyl macrolactin A

I 113, fA|utol2f A Aotld|Zd 2 ARESr 2 AqtollA] fafieh tlE23d ReAls
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- Bacillus velezensis KJS-45 sl 7 liter Az @ 7|5 o] 8510 vjY 6}9&%. Areda
712 AFRSH| Ao HuE 242 HFE TSB(tryptic soy brith)ol] E#4&0 2 X&Es}o]
37 Colla] 200 rpm YA 2 WLSHRS. 600 nmolA] SHESF 07 71K LA o)
FotR L, o] &M 0.5 EE AFsEar]e] 7 2H Zado Z551%Z. o] &gt a2 MA

medium -1 0] 851942

- 140 284 Had3 TR0z A% FF|5to] Ao AMESIAS. YAt sdE
Fstal st £ 9] Ethyl-acetate (E.A)S F9S. & E33t0] £E5HL 21501 50% U
Qo] EA.E 71519 AU EHFsIVN S sF== HE20 K0l LC/Massg ©]&5t0] 74
5t9-S. BA7]17]= Agilent 1100 high-pressure liquid chromatography %20}, A&7]=

an online diode array detector (DAD) ¥2. EBAXHNE U = 24 T oA
electrospray ionization XS 7}l an Agilent mass selective detector (MSD)E ©]-&3a}
o BAotAe UV 262 nm ¥, o]=A20.1% formic acidE $H§5t= acetonitrile
(ACN) FA| 5 o] &3tA5. ACNY st 2025¢ 0%CA 100% 7HA] LFsH s=g
A AFESIAS. L& MA LefotE 2 o](HPLC) ¥4 ¢l5tol= “Shimadzu Class vp'7]
55 Abgsto] BAsilnt wAAnR 2,590 AP FadRo] AEHAS
- 4789} chromatogramofl A} z{zte] m3.9] FAFS AL, Z4749] Peako] 412 ot
O3 1149} 2}, 211k o2 %% macrolactin® “The predicted compound"o]] 7|5}

oo
=]

Mass o charge ratio

l"ﬁu ol i posilive ion mode
Conrmgeraunics Mo ol rasctions Thr prosdic:ted compoands
nm mfz

| And, Grd 2, 262 4760, 442.0 Macrglactin &, F, G, I, J, K, L

0l 2nid 230, 258 511.7 7- O-malonyl macrolactin &
n Ord 230, 764 4240 Macrolacsn E

v ard 23e, ZR0 4B 0, 4420 Macrolactn A, F. G L JL KL L
v and. Jed 230, 258 5258 T==succingl macralactn & or F

2 114, chromatographyo]] ©2]3t macrolactin g8 5=

’é*]@% HalA 57457 Guideline(FgF-A| 7 )ofl wafa] 4385H 5
0, A7 BgoR Solst £z AUy
o] o2 519 @%3}9\";%. d-E0o|+= 500, 1000, 2000 mg/kg mo
on, 870 2= 2000 mg/kg mouse b.w. 22 E05}¥S. AtFo|L; &
AT FFA Hete gidlon, 5ol gist Solgh A WA
~ 99 -
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- IBRS-29] tfjsto] SMA(7-O-Succinyl macrolactin A)S =LHE X|d]oto] Ajxe] &=
WESIG S, SMAR 2] s 2!, 2° 2712722732727 2° mg/ml2 A2|3iS 7420 SMA
27 mg/ml2 o|stZ A2Jg S 7 S0l x| T 2417tk AT mRoA A& AgE=] F
o] AAS (2™ 115).

o% o

of

cytotoxicity test of SMA (in IBRS-2, 2h)

—#— with solent
100 PRV - 8 & with SMA

o

cell viability [%)

2% 2= 2+ 2@ gz g+ o g
g/ il

cytotoxicity test of SMA (in IBR5-2, 3h)

- with solvent

iy - = with SMA
£
B
g
o4 —=
2® 2? 2 2T 7 2" 2° 2

T3 115 S7] AIZ BRS-22 o[ §3 7-0-4A1d OlT 2R A9 MEEYAIY

M= doll A 2 2ARF 3AIRE RFOA Al AEH
F 522 HXAZQ] IBRS-2 ANlzof x2jgh 22t FMDV
5] 4AaAlFES (O 116).

- SMAE 2" mg/ml2 o|stz2 &2]3
= Oﬂého] 04042‘ SMA% q

L.

S5UTRY RAIA &2 AR
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[CJ Only media
B3 Solvent
Bl SVA

Concetration of SMA

33 116. FMDV 5'UTR #ZE] A|AEIS 0] 83} 7-0-2A|d 03 22HE] A9
hutolaia &)

- MW ET Auke ool SMAS] FMDV BAjo] e §A Aol ARoR ojxl: o
T2 ZAP] 9stol real time-qPCR ¥4 AAISIAS. PCR 24 934 Eloz:

FMDVe] 3D (RNA polymerase) §xie] 4 ol8ei2i. SMA Aelt gt *JEHOM

FMDVe] Mzzde AZWdass} tehd 5o 3

SMA9] AlZA2 Ze 7104 EMDVY] 3D 9%

55 EROR 70% ol Yol HAHoLS

o] ggdE A=A Fupolg A autg TS HAE.

Antiviral effect of SMA

4 (DE+08

3. 50E+08

5 Ao
AT

2 50E+08

2 (OE+08

1.50E+08

1.00E+08

5.00E+07 -
0 .00E+00

oA 7-O-sA]d o3 226l AQ] ghujo|g]A gt

Copyn umber

O 117, SHAAMEe] FMDV 4 Al

o
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- FA|utol2]A0f 2 Picornavirusol] 43t HiolHASoAIA TieE Aot Ao BA &5 Skt
QI viol2A T /S dAlsts 2Es2 0343}‘2";% (23 118).
Stage Inhibitor Virus
Peptide aldehydes HRV
Michael acceptor-containing HRV-14
AG7088/Rupintrivir a broad spectrum of picornaviruses
Azapeptides HAV
- Diazomethyl Ketones HRV-14
- Peptidyl monofluoromethylketones HAV
keto-Glutamine analogues HAV
S-nitrosothiols HRV
peptidyl N-iodoacetamides HAV, HRV, and poliovirus
-Tripeptidyl a-ketoamides HRV-14 and HRV-16
'S?a:;&i?&i;:\ - 2-pyridine-countaining peptidomimetics HRV
substituted benzamide inhibitors
Isatins HRV
spiro-indolinone B-lactams HRV
- Homophthalimides rhinovirus
7 B-Lactones HAV
Pseudoxazolones HAV
Thio alkylating agents HRV
classic elastase-specific inhibitors poliovirus and HRV-14
- Homophthalimides HRV-14
- peptide-based fluoromethyl ketones HRV
27 118. o2 picornavirusgollA T A4 GAOIM Asliste SEEES

_Ed—H_l']g}\}\% —IOHO]‘L‘ ‘E‘%g;
0]9]2. macrolactin A= o]o] £43t= EAQ.

A Huto]2] 9] 3C protease?t 3D polymerased] 23 7Hsdo] A&

2 A ketone S =A==} lactone AE 3}ghE So| 1S
AEE AlEdo]Mdof 25 macrolactin
(1= 119).

ﬂd
n

macrolactin A= 3C protease©]| 7ZJstHA Agst= AutE A& 4 9JojA] 3C proteased] 9]
gt B AT Z9] processings At LA Gutol2| A9 BA|QF AmbE Asliste 7Hs7d

Kﬂ_l_.o]'
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21 119. macrolactin A2] 3D polymerase 71} ZA3H %)}t 3C protease?te] 7Ht 2% (&%)
I 2 =8 AutoDock Vina, MGLTools, Pymol

- FAGEtol2 A0 Aute AYARES vlFoR S WY A7

@ PAIgto]2 2] Fukel ARQIAISC] SAIAL Wolo] At oIst Lhg-2 R Alste] ojst g 230
LY H ol Wore L

- FA|ojetol|2 5'UTR o] 9= CRE RNAS] §7A} o] &2 o] §stol pr|edutolel Mt
T} Bl ohE A0} HixIe] 5ol U loleiA] £7] FE AAHS PET 4 918 o]
2gsto] £7] FAIGulolzA Yol U] 230] YRS ABY 4 U

- ZA|Guto]2] A9] 3D polymerase®] S288R, 2C ©HHAIO] 1.287Q, CRE C42T SAA} ¥o|= LA
"po|2]A9] copy numbers £7HA1Z 4 Q1S (O& 120). Al FA|Gdto] A9 5 G- ¥o]
7 98 A] AojEo] ke pA|dutolg A S-S o4t e iAo &g 4 Qe

@ reverse-genetics Y5 7|¥reg Aot AQRIXES 4 Zuts &
Fo= 2HE oA gddsE2 ) U U= Y 4
- A|gEtol2] A WAl o] ARS HiA]of] FYstS T =iA] A8A WiollA] Hho]2{A copy number
7P AISAOZ = /AL HE uiAlof ofst 5ol Bt 4 Qe e V|diE. & AtolA
o]- & Ho] Hpo|HALS oA 7P =2 copy numberS A/Jsk= Biol2 A0 RAIAF MBS

DIVA 931 7o) 23 5 92 219

[e] =
g}o = 7Hl:l =13
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Mutant TCID;,/0.1ml

1 Cre T14G 2.00*10¢
3 2C C248I 2.50*10¢
5 3A T145P 2.50*10¢
6 3D A33E 4.00*108

a3 120, 77 AAE FA|uiol A o Ro] K] A o] ogh
Hlo]2{A copy number A& BA

He
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- 40} Hx] H5AmO] TR|ELolRl A BAJoh A @ QIxFSo] AbHstE S40 @ Jlsto] 2RO
slolel A 7kt BAo] Aol A 4 gl THs e AlEE (2 121). 2 Aol LA|ulo]
2j20] AA) G LHD} Al AsHe 5'UTR A|ole] CRE RNAS] S4x} #olo mhe 4ot g
rlo] 4% EEold WL 93t QAL BAlAS pLeiAS
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A saaa L eses lisdslersalisralirialerms laamilssenlsdeslosss
O/AD/SKR/2010/C GTCGCTTGAGGAGGACTTGTACARACACGACTCACACAGGTTCCCACAACCGA
O/GH/SER/Z010/C o evvn.n.. - b s G i
ASBCABRIIADAOAC L L R R AR SRR P LG Tl
OFOEFSERFIOELNC: o araiooim e im0 o oo o i L
OfJC/SERS2014/F .. cveiinnnns B i e T
O/US/SRR/2014/F ...... el s R T R R R i
O/GI/SER/2016/P ......... I I N N — i
O/GC/SER/ZOLE/P  vvvvnrnnsn. et Dy e AR e eninnnr
O/BB/SBRFI0LTIC . uuoasians R, RPN RS e, o~ SRR e R b S
OJIBSSERSI0LTIE. v cnaavnninin F O, SRR e | GICT.TG. .. . C.Tuenva s L
ASICISERS20LTIC o oTovcnusnn I s o o e kg o P i - TR R ;- P
C CIC T
3 41 T
T | AYOSKR20ITIC | O/BE/SKR/2017/C g [P
. T3 ey | OESKR2017/C =
3 AYC/SKR2017/C T
PCSKR010) 2
T | AYOSKR2017C APLERIMIRIG ¢ | aAPcsKrR2010C
G C
PR OBESKR2017C | 43 O/BE/SKR2017/C
OBE/SKE 0TI T | coEskri2017C T | OUESKR2017/C
13 OUITE'SKRZ201T/C Jﬁ..."PF"SKR.-I:DIO-'(—
: , | DGISKR2016P 7
& | 0/GCSKR/ 20167 A
A 36 O/BESKR2017C | 46 O/GC/SKR/2016/P
ikttt bl o | OTESKR2017/C G | oGrskr2010C
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C APC/SKR2010/C C
= O/BE/SKR/2017/C . . O/BE/SKR/2017/C
T st OJE/SKR/2017/C
OIE/SKR2017/C 38 g BT gl [l
A A/PC/SKR/2010/C
G
20 G | oBESKR2017C | 39 52 “
OJE/SKR2017/C A | O/GISKR2016P A | AYCSKR2017/C

J7 122, S WA FMDV uloje]a AL CRE 59J9] Wo] AL ol&

5% 79 F5014 W op] A 2

9

- & Zd FAgutel2] 9] CRE RNA 2xF #xeh= 22 BjA] 4 #A|gutol2]A0] CRE RNA 2&}
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o] QS (72 122). TF2 RNA 24}
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50
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15 17
stemn (1) length 7 8 ] G
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EA R FRTEAT AT AHO10- W
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(2073 o)
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@ FMDV CRE £24 E3} ¥o] g2 (57 o]A})
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AR #o] 54 d= (23 o)
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@ VP1 ZAgHEA 2 4 occludin Tzl
o] THAIO] protease2A19] 7|5
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® FMDV 3C =3¥ ¥
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- Ak Q) Hlol2lA WolRE 3% ool whal Aol o7t M2y} e

Region NA AA
T14G
Cre
C42T
C743T T2481L
TTG(859-861)CCA/CAG L287Q
2C _— S
A713G E238G
GTA(846-849)ATG V283M
3A ACC(433-435)CCC/CCT T145P
GCA(97-99)GAG/GAC/GAA A33E/D
AGC(865-867)CGC S288R
3D
AGC(139-141)AAC S47N
TCC(691-693)GCC S231A

R-Shamir 7| &
T614G
C642T

C5151T

TTG(5267-5269)CCA/CAG

ACC(5795-579T)CCC/CCT
GCA(6770-6772)GAG/GAC/GAA

AGC(7538-7540)CGC

3

A

O Wild type Shamir ¥ Shamir mutants 3%- Cre, 2C, 3D £¢]

Al

A5

[s3
a

=2 IR FU/AA 24 SPF ojysa] 205

WUy ARG oF 81253 I8Y 501 & 20%

- Prlodutolal A Fuke 2% oAb EAOE sh: oA 24 37

® FGF11
@ SMA
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o]

AF %Pg

(2) M ATHLMEHE Al 25N, A7ofLnid el SHol w2t $Fo| JkseHch
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(ctel - A, Mel)
A 1EHA| NEHA| | IHE |
MIbx| B Y (YYYY~YYYY) | (YYYY~YYYY) (%)
=FE(CHAY)
Al (=X
Meby|at E2 . 7| x| B AN (FH)
= AL\ =
AN (FH)
=3 (CHAE)
et - |22 AN (FH)
o et nlr| EAM Hid X|FE2 —_
= T ss =3 (CHAY)
AE(F3H)
A
1, M| EE - 7| X|E: =2[ollAA|0}0| Expanded(SCIE), HISCIE, ¥ Impact Factor(IF)], §3, EME 2, A
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S ¥olny, =&, s=lE, 559 2% =xE thy| AXM2 J|X5HX| otz FEHucl.
* 2 AFINLIA M gtd X E: 7|24A(01H), 7|&E, AIHESHFAAA, HESH, &, 2%, 18FE, 1851, §FXAR
%)), v BZ, ZI2(®HE)eE, AHE Mz 2 oF, MI|&XY, BAFXNM, M oZsd, MAXAC|sXE), Bs
A, lHYM(ME A7y, Adoifolasd, EQAE, FY, dAFZ20H 5), HE 2y, MHMEg MHA J|F vt B o
TIHLAIolle] &8, 7|&5F49, SETA), IMat &, =& 9 4 JEF A7l &8 & MEisto] TR gt
(A7l nie EMEZE IRst MAX|EE FItE = UG
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« 2, HIBES Zt FANS Aletel AT SEO O3 AN SREE Usto] BE 100%0/0{0F Bhch
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2) XA E2tEs

1. ®Zf 1®o| SCl==22} 1H2| H|SC| =&20| EZ2t=[AU S
LH 22 FMDV CRE RNAZ2} MSASHS=

o E7 FdH|Z=ol =20| 28 Q0o|M A8 25| ooz 2mo| SCIE =20 =7+ o H
Hge A

THddto|lH A gHio|HA 222 £6{&)/|E macrolactin A2F z-gugglesterone
El

U
O
o
NI
o
-
o
=
1
lo
AN/

g or
kA
1
<

of
3. SESANZAEE| BL3 AMOIA + o =
2 ofalEloE 2o stubvjol £1 AZsts =20 28 U, ) U L £ 7
- _

5|
o < S N =
Ho| =20 FUIE2 £7HE = JUEE Tdd A

S}

1. vfol2ix Muje} A% Q1AL 570 ol wE
® CRE, @ VPI, ® 2C, @ 3C,® 3D

2. 38 Aot 274 AR 7 ol E=

(D CSD protein, @ integrin alphab/beta6, @ PCBP2, @ FXRalpha, ® FGF11, ® SFPQ, @

ER stress regulator

3. At QIx}E9] 4% £/ Aol vl (2071 o))

@® FMDV CRE &4 53} wo] ¥z (571 o)A

@ HFH(HA], &) integrin fAAL ¥o] £/ 2z (274 ol

® FMDV 2C Tl &2H XA} Ato] W= (37 o)

@ VP1 AR 24 occludin TERAl0] &2d oju]iAl xJo] dhz (371 o]A})
® FMDV 3C &3 ®o|&] TRl protease2A19] 7155 Ato] &= (371 o|4)
® FMDV 3D polymerase®] 443 FMDV FARE/d Ato] W= (44 o)

4. Anke Uz} WolA] g5 pAlofulolal A WolE 1031 ol Ehe
5. At QIA} Hloa]A WolRES 3% ool whA] Aol ol Mujey WUy A7

6. FAIgEtol A Am] AR AAE Ao R sh= oA 24 44 o) E=
@ FGF11, @ macrolactin A, ® z-gugglesterone, @ ribavirin
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- A|ufolzi A 5'UTR Uoll 9k CRE RNAQ] 9784} ol UI§-2 o] gslo] r|ofulolel s
A2} PS5l The 49 HFle] 501y U ulolRlAY £7] KL AR TET 4 AL

ol5 &8st 27| FAgutol A P tiF 50 FJEE AsE + A

|o

- ZA|<uto]g]A9] 3D polymerase?] S288R, 2C THAIo] 1,287Q, CRE C42T SMA} ¥ol= 1A
Avto]2{A0] copy numbers S7IA1Z & Q. Al A Bto]2 A0 FU FAR Ho 7| A
A
ES

& Al Aopo] Hebd AA|Ftol A S-S oSt T thidof] #8E +~ e

[e) %

CHTN LTl e W B A

@ reverse-genetics WL 7I9t02 Fu2] 2RI 4 e BE3lo] DIVAIAEE 4

-
R52 286 HoRA JYFES ) WIS Jpte] AL 4 9

= HAl AFRSE 2 Qe WS TEE
- FA|Gutol A EHAL vlo]ARS HX|o] FUsIS w EiA] ABA] oA Hlo]2{ A copy
number?t A|&A0 2 =7 A7} EH whAlof ot HA50] ZIIeE 4 Qs Zo=2 JoE. 2
Aol A OIRE ol go]ARE FoA 7P =2 copy numberE A/dsh= Hio|2{ARo] &
RAL @& DIVA ¥l 7o &85 & 918 7Y
@ vpo| A9t 55 Aupd AXRAAEC] fAAF Hol 45 Fst "io|gjA 453 50|/

TEe A BA0Y 28 A%

- 29 HA] saANRY FA|GHto|2 A BA o Hut U QRS9 APEete £/ ISt A
Autol A A 5419 xo|7F L 4 Qe 7S AT & AollA A atol2 A9

AR SRR HHat BA|S £4-5H= 5'UTR A]22] CRE RNAQ] SAIA} ¥olof| th2 49} Hj&]|9]
S5 501 TES At RAA AR 28 A=Y

LY =20 =2
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7. ZZEDAN 9 =F, 2 AlE

1) A|Gyol2| A9l EA A} AAMAF Astoz

O O moZaua

>
Oll
S
N
1
rol
oL
é
é
)
1°
5
S.
=
=S
o
=
D
°
O
=
=
D
=

@ PAIgutoll Ao Sl WA WakE £A
AECERE

R-Shamir SUTR FMDV CDS

cloning

pcDNA3
/5" UTR-luciferase

transcription

= 7-1. FMDV 5'UTR S§AAL ¥l x-S AR o g BA3517] SF recombinant reporter

construct (FMDV 5 UTR-luci) &+&

@ TFAlgutol A7 FAE = HAGFAZESRQ] IBRS-2 M=o T 7-19] FMDV 5UTR

repoterg transfectionstil =A]9o]| flag-FGF11 expression plasmidS co-transfection A|%1

S AN oAl FGF11o] & Ax & RAleIF-S. 72 7-20)|A flag-FGF119] transfection =

Q) opoll ulelste] FGF11 Trigle] walo] 57kahe EHQIstee. FGF119) Wilo] IBRS-2 45
NZY cell viabilityol: JFE FA ¢eE F712 HANLL (1Y 7-2).

120%
NA3/S’UTR-
pcDNA3/S'UTR-Luc 4+ + + - 10054
flag-FGF11 Ong 100ng 200ng 400ng é 0% F
2
: = 0% F
anti-Flag T . = 60%
= 40% F
L
anti-p-tubulin | " S — — 20% F
0%
0 50 100 150 200
FGF11 (ng/well)

713 7-2. FMDV 5'UTR-luciferase 2] & @& AJAEIS o]85t FGF119] FMDV S&Al W& oA &
1 FAA FGF11 R7AH9] transfection®]] 9]¢k FGF11 TR Haidke] A&
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® FMDV 5'UTR-luci A]AEla} &4 FGF11 94l Z2tA0]c2 FMDVO] &ALl ST
IBRS-2 M|Z 0| transfection(SA A TQl)st t}-2, FMDV 5'UTR ¥ed && A& 2 luciferase
242 575t vl A5 S, FGF119] tpddeh Y2 A&s5t2 o, FGF119] ¥ 9
£x0 2 FMDV {AAL @ado] HAashs &IsiR S (0" 7-3).

ol-o= & u

m[o

Translation activity of FMDV

oo

(Fald)

Luciferase aclivity

FGE11 (ng
J= 7-3. FGF110]] 9Jst FMDV §4At ¥ 8 & U4

- 0] 2= FGF11o] FMDV fAIRE & =72 F9|of A-gsto] FMDV diol A Alm EA|et
1

SO gy Zag Fotol Fuolaa ang IS HoiF.

@ &2 = FGF110] in vitro systemo©] ofd &AL UojA] @@= FMDVY] EA|e} W&o o
oAl FupolzjA Fubg A=A Q15 FMDVo] oo A" &AM 2Q] =fA] IBRS-2
NZ= 24 AIZF Yo A= g IHCPE, cytopathic effect)S B3 -2. 5HX|2F FGF110o] w3l
of T2} negative controldl UFEZIA| = ML HFI= UEUA] LS (OF 7-4).

h

4
]
= 3
b
i
2
(@]
1
ﬁ - e :‘I
N.C. P.C. Ong lug 2pg
FGF11{pg)

J= 7-4. FGF110]] 9Jst FMDVo] tist CPE &3} 74
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2} 2t §E0] FGF110] FMDV EA|o] mhE FAIA Aol AgA ez njxle 9
2. A

(o)
g RAGY7] 9I510] real time-qPCR £4g AUAISI%8. PCR #4 §AHA} B0 2+ FMDV
©] 3D (RNA polymerase) 34| W3 o] 8513, FGF11 ¥ddo] gle oA FMDVe]
Nzgdge Mudgd ezt depd 2o £31gF 3D R4 SA17F &l . FCF11 Hd 2
2o xAoA FMDVE] 3D §AX} A2 ZAutE copy number’t negative control &0 &2
Aol £9EA e 2E02 HOAHYS (1 7-5). o] AYESS FGF1l0] UA|2 A|utol
g Ao gAE AMzoA Fufol2fA gahE TS EoE.
G6.0E+HDS
S.0E+HDS }
'g 4.0E+08 } z
g 3.0E+08 |
E 2.0E+08 |
LOE+DS }
0.0E-+00
N.C. 0 1 2
FGF11 (pg)

2 7-5. FGF119] 93t FMDVQ] copy number 74

i
o

2) FMDVe| =F Hu= HH XS0 AT datel 7|& =2 AFELE 2

@ L]
¢« 27}A] FE (Lab”®, LbP)7F EA). ofg JHAIZE=(84 nt Ato])ofl ofsf TEilo] ]
o Lb™ FE7E & A=

%
o3l 2] wla BAIGE OFFF ZASHAITL, WHE §
¢ WM QIR elFAG (GlyA79 | Argd0) Adol ofs) &xAmo] TuA gHS A
st wpoleja wA FAlo] HEAmO] WA A 7S SHAoR Algstre

¢ 18 ofojxAF F7|E JIX|1L Qo] 2 picornavirusol] H|&] U] &XR|TH 2A/2B
AF g2 A BEHOSF

¢ (2ANPG|P(2B)9] G7} At 2o ufQ  Festn  2A9] oWiAl Ao
polypeptide /g AlogF doid
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® [2B]

*

viroporin®] 7]5& 7MW AEA] A4/ transmembrane ©HA RS VAL
transmembrane A4/ E=HQIZ AmEO] QIAAM ZAYsto] FidS F7HAA Hlo]
A Gt HEe FAUY

a

154 ojojx=AF = 7|o] 2719] transmembrane E=HQIE H -104aa, 119-137aa)

£(83

AZA0] Y4x|5tH 27§9] transmembrane =HQla} N--C-TUH BF2 A|ZA matrix2

SgElolle. FAldutolalA SRR BAEE Aot 2mA0l7] T B0 Azt

AR AFE & 5 AL

SEAIEe] Amate] Augo] 24+ Z0], Ca’ o]y £, autophagy®] #eE &

=

2BC A7A S AxA-ZAA SR 248 oF. ot &FAmol wud ¥

geulo] e Fu pAdutol2| A0 RulgEoE 7153 & 1SS Al

viroporin 7]%50] AIAEW AAst ufolzjao] QJate] Yt W&ol Y. o] At
S

A 0]O.
=2 T XO

ghulolei AR| Ffre] mA

@ [2C]

¢ T AlE ARAglo] T2 RNA virusol] 2C-like protein £AfstH SAA A€ & HE
ElojQl&

¢+ 318 ofojxAitoz  JAMHET  N-THH(17-34aa)o] amphipathic helix7t &X|5H
membrane targeting 92 = Zlog2 ==

o PAloutolelA RNA B4 SR PHolM L7t AmA| oo A¥sts xe a4
A1g

o ARA 9ro] At wjdof st wiolgA EA SA F/dol 7ls= St Hiol
A Ao ot Nxiit= %E

¢ fAAlutol A BAo] Q35 QIAt2 A guanidin hydrochloride (2C9] ZA&A]) &2] Al
gio]2fA RNA &5 AAISHH guanidin-Ad7d 2C HolA9] 3¢ Ash g7t gl

o giol2{A FA] FoF BA A #ojstr] diZof WAl FHE Ry A 2@y vhE
v g O ARE

¢+ N-myc and STAT interacting (Nmi) ©@8#AlT}t Aststo] apoptosisS §Es5tH IFNO
ol FkEkl:= 35-kDa protein (IFP35)ete] ZA%Z &5l type I IFN ¥h3-of ojgo]
HE

+ Beclinl(autophagosome 3% 7HA|, autophasome?] 2|4 & g3 7]%)Qte] AgHS &)
TA|Gutolg{ Ao Q5] ST autophagy©] oigh. 2C-induced Beclinl 2&AJ3IE
&oto], LA HBto]2{A9] autophagosome®] g YS AAste] Hio]2{A0] F&iE f
= 5 s

® [3A]

¢

¢

153 ofojxAto 2 ML TF2 picornavirus=2| 3AYTH Z(poliovirus?] 3A= 87aa)
T+A9utolg A9 AOl RE  strainoA /AR WHo|l7F Aun A HEEOQ)Z.
N-ZH(1-75aa) ¥ ¢+ A HEEOQ= ¥HH, C-THol= ¥2 F7] =dWHo|

FARE 7 F9Y Aol EA
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v 2EA} FAA ]
¢ 3A3AB TR WHlo] ¢PgHoz A%
A

7 obshA wHd Ao utole

A7go] oqgh. Q44Re] Ao 7Yoo A HAHY, AAAI
A4 HolAlE FolA 93-102(10aa) 2 (0/TAW/97)> HAA =2 HAES HoliL, &
A= Aol g ¢S 87-106(20aa) ZAAlo] 7 Qo= ulo|g|A 2| Salo] 7tAasty A
ANAN HLgol da

® [3B]
¢ VPgatike =2jtf, pA|dutol A Also] 5-gddo] FRAger A9 pAIduto]
2lA S ZESE picornavirus RNA /9] primer 7|55 488
¢ pA|Gutol2 A The] EQ o2 A H|RSHARE FUSHAl= 42 3 copy (3B1, 3B2, 3B3)
7 £A (B2 picornavirus®] 4% ©2 copy)
¢+ VPg9] uridylylation2 picornavirus RNA Als SA19] A ©AlolH, VPgU(pU) Fd2
peptide primer2 7|53 & BEH Tyr3 xi2jo]l 3D™0) ojst 2719 UMP Z%e cre

=

¢ 3 copy BE in vitrooA uridylylationo] 7}= 3hx|gt 3DPo i3] 3By7F 7 &
A0 2oz AEHW 3By SRR AA Al RNA EA7F EHA] ¢F (3B, 3B=
UABE|= SHAITE, 3Bso]l Hlsl =& 0]A] o)

Vg S 25X, 3 copy BF EAIE o £4J9 RNA 54| s &5 B
@ [3CP™]
¢+ chymotrypsin-like cysteine protease? 7]5& 7HX0 |FEE9] JLA|dvto]z|{A THH
Aol Aol g 2y TuEse] Bye 9
+ Q-G, E-G, Q-L, E-S 52 Ad (poliovirus®t -2 C}2 picornavirus®] 3C*"°%= Q-G
ot cleavage)
+ elF4A(cap-binding complex?] RNA helicase)?} elFAG(LP™°HC} HZE xl2]S A &
Ao Tl RIRtES AUt S3RAZ FAARI 7lss Al
+ 3CD #E2 3 Y=z o]5(3D™'o N-wtho] syl o] ofuwAl Ajdo] EA)siH]
Sam68 (68 kDa Src-associated substrate during mitosis)?] C-&He] sHU o]= o}
0]t NEE Zotste 18kDa H#i= Aetd. 2 Sam68(~50kDa)> Aol A
sto] izl g4 2 ojolol IRESE ZAEslo] Hlo]2{A RNAS) whldl ghde &%
¢+ A9 HAAS RAFH NEMO(nuclear transcription factor kappa B(NF-kB) essential
modulator, bridging adaptor protein© & NF-kB, I[FN-ZAQIAL AlsATGHd2 S}
of Z4A)S ddsto] RIG-I/MDAS AaAg &/dsts A
¢+ TATA-box binding protein, octamer-binding protein, pb53, cyclic AMP-responsive
element binding protein, DNA polymerse Il & AWot SFA|ELQ] KA} HAE
SLESCENELIPAE

[3DP]
¢ AA|dutoleiA §SAATR HE A= RNA-dependent RNA polymerase (RARP)=ZA] B}
oA HA Aw FAAY] =4S St positive/negative~sense RNAE 27d
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M2 ChE serotypedt subtypeo|= FAIAL Wol= O A9 Hop Ao & HELo]

pIg=

At GEIOIA A% = 3CD DAL vol2l A A Al 1t Ve

‘palm’, ‘fingers’, ‘thumb'@ ©0]20]%l ‘right-hand’ ©¥A 1% Z 7}Al. plam FYo=

SrRlas g4 BV EAlsHH 2E RNA S3a4500 2 EEEHO Qla, 5719 motif
2 JA(3-stranded antiparallel core R sheet A 7§, Ato]of] 2-a helix)Eltq XA 3D

Z&rg A0l 1AA AuAy L2 QEE oAl At T2l RNA EAE ¢35t 7jA] &

2 eHE ZFY 7|52 48 thumb =HQl2 C-gHo X|stH 7MY ot A=

= 3¢

A Quto]2{ A0 Fe w4 Y T ol VPgZt Z2F9 (uridylyation Y3

CVB39] 7% thumb sub-=0l, EV719] 749 palm =0{Q19] vje HFof At

VPg: hydroxyl nucleophileg A|&35to] 3DPo|ut 3CD9F M4 VPg uridylylation =

oA B4

RNA EA| A%} Al 3dA9] +x2A W3S A7 (nucleotide AEH, phosphodiester 23}

&g, o2 A9 nucleotide °]-F)

A719} nucleotide -S-AFA|(5-Fluorouracil, Ribavirin 5)7} @vlo]2jAR|E AL8E 4

)

glo

® [CRE (3B-uridylylation site (bus), cis-acting replication element)]

¢

0 A HEE stem-loop t&2 2 55 nt Zo]2 7IX|H JA|HdtolgiA RNA Al 24
o e 58

2 picornavirusolA loop £9fo] EEHo=2 “"AAACA" motifS ZFsh=r],
L VPg9] uridylylation®] template® 7]535to] 3DE E35t0] VPgpU(pU)S A4

VPgpU(pU)2 LA HHlolg] A RNA A4S 7JA|6t: primers AHg

CHE @& Picornavirus®] CRE AME2 ©EHAlS Id5h= o] £Af5HA|TE, LA u}o]
2 A0 A gt 5°-UTRO]| &Y

“AAACA” motifo] ¥igo ujo|z|A9] A= Eol= H3re ZXA|
Fe 54 48

o] motif

=

A g0l 3

[internal ribosome entry site (IRES) element]

¢

type II IRES element=2A] 2F 450 nto] Zo|= 7HA|H XN 5o] PP oz Tiulxl
Pol AHBSHE cap PAZ ALGSHA b WA A S £

57§2] RNA & domain©] £A§stx th9] stem-loopo] &

Domain II : polypyrimidine tract (UCUUU) 23} polypyrimidine tract-binding
protein (PTB) binding site &Xj

Domain III : GNRA, RAAA, C-rich loop £Af, GNRAQ] G, A°] ¥y RAAALS] =HH
ol IRESY] &2 dAaAlY

Domain IV : A-rich internal bulgesE xZ&st= 2719 stem-loop A2 FAHEH
elFAG(THA WA THA] ubgof] LAl IAhet e dded

Domain V : HZ= hairpin-loop 9= 7}X|¢, polypyrimidine-rich tract A|€& 7}
AL vfolelA Rl 24 A&l £st0] o REo] AN Solvol: IRES FA Uj$

=2

oo
Olt
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® 2 A7uAe PAgutolal 2 Ante AFAR A Ug
+ CRE: PAloutolel2 29 & Solye WEY 2 9t S4 CRE RNA 2% 7152 2%

5= RNA A|¥ urz
v VP1: A9} Hx]9] £x%0| me} o2 ofu| A LA LS 71A integrin Ot 284 TRl O]
pEA o2 Astst= LA|edfo]g{A VP1 ofu]iAb LA uhz
¢ 2C HIR] HFAEZYOA AZA] AEHAS Gl 209 AR V)5S FEsIY, 2C
of o3t AmA AEHA FEIt B4 Alo|EFN Y-S FIMIUS AU
» 3C: 2 LA A Futola]Ao] Ho] 3C Al mHe XFEAQI protease 7% HolE
7 ofo|mAl B2 U2

a

3) AA|Guto]g 20 F o] BAIG o}

)
il
ﬂmﬂ
ojo
9
o
ojo
jgu
dz
M
=
)
9
)
-l I

@ FAgetol2lA CRE 574 MY 82 49 sl 29e 7¥shs 3 Sold BAMIT opA
ML= 2 531 520 HUL

#i5: 9-5-2021-016846802 28 N2 2D JIMOUXNEIZ 151 022
AT} 2021.02.26. A 1% 6015 (SEI-OIENH®)
SOHOIEHHM[ZZ 2] AHKHAS)
08506

YOUR INVENTION PARTNER

2 @ o 4 o 2aQsD MsEAc 9 19 (SsDuWs
220040044843)
F A BABYA 3R BAUSREHY 2 (RES, 2AHED)
T T - S ERIEED
E A N2 3T OMNOUXEIR 151 0= Z2AA 1%t

£ g o4 g FlNe
T A RUFYA HHT LEF 2343 43, 1188 6025 (HAtE,
o4k THOl)
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o XX ZLOA] FHGuto|A ZHXT 7|&2 U AR, £F52F 50| Hiolg
o TAHEO|HA HA| 8,500 E7IAM B0 55712 HI|MSE(CRE) A=

AR
Fk. EQ

+ CRE @%9| 57 RNA 2K REE 43} RNA SOIME )Y

« CRES| 5574 7|2

T

SMTICHES SR 4A|ZH O Lo TR Auto|2|A] 0| %

A AB7lee HEY

ZE1 St A o

HEEREY
FUYS SO HE0| 75y

Hfol2~ Ze
+ 5014

r

Hio|2{a Zd O/AD/SKR/2010/C  GTCGCTTGAGGAGGACTTGTA
Eix| ol A/PC/SKR/2010/C ..

0/GH/SKR/2010/C

0/08/SKR/2011/C ..
0/3C/SKR/2014/P .
O/US/SKR/2014/P ..

0/GJ/SKR/2016/P .

0/GC/SKR/2016/P ..

O/BE/SKR/2017/C ..

O/JE/SKR/2017/C ..
s A/YC/SKR/2017/C

B
c CTC T
p T | AvCOSKR2017/C O/BE/SKR/2017/C € &
- na || owmskrzoic OJE/SKR2017/C
XICIA|AEl DOl ol A 12 ALK S201E R u
B = ) J_N,__J._. E 01' | T | aryoskr2017C APC/SKR2010/C a2 ¢ | apCskR2010C
G < c
35 ” T
_ - OBESKR2017C | 43 O/BESKR2017/C
OBESKRI2017C T | oseskra017C T | OIESKR2017/C
= OIE/SKR2017/C APCSKRI2010C
. \ | OGISKR2016P A
O/GC/SKR20167P A
. - O/US/SKR2014/P .
T OBESKR2017/C | 46 R
Lilie . O/GC/SKR2016/
il O/JC/SKR2014/P 36 O/JE/SKR2017/C S | oGHskr2010C
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Cis-acting Replication Element Variation of the Foot-and-mouth Disease Virus
is Associated with the Determination of Host Susceptibility

Hyo Rin Kang', Mi So Seong'. Bok Kyung Ku® and JaeHun Cheong'*
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The foct-and-smouth disease views (FMDV], 8 member of the Apidivedres genus in e Pleornavindae
family, affects wild and domesticated ruminants and pdgs. During replication of the FMDY RMA
{ribonudele seld) genome. FMDV-encodieg RNA polymersse 3D acts inoa highly localion-specific
mantier. This suppests that specific RNA structures recogndzed by 30 polymersse within son-coding
regions of the PMDV genome assist with binding during replication. One sich reglon B the cis-acting
replication element (CRE), which furctions & & kemplate for ENA seplication. The FMDV CRE adopls
& stimi-loop conformation with on extended duplex stem, supparbing o novel 1517 aucleotde op
that derives stabibily from base-stacking infersctons, with te exacd BNA nudectide erce oo the
CRE producing differeni KNA sevondary structures. Heee, we show that CRE sequences of FMDYs
Eokated in Koren from 2100 to 2017 exhebit A and O genotypes, Interestingly, varkabons i the BNA
sevofdary strocture of the Korean FMEVs are consishent with the phylogenetic relationships bebween
these viruses snd reveal the specificlty of FMIW infectons fir particular host speciis. Therefore, we
concude that each gerebe clade of Korean FMDY ks dharactenized by o anbgee functional CRE and
that the evolutionary seccess of new genebc Bneages may be azsociated with the knvention of & novel
CRE mobf. Therefore, we propose that the specific ENA struchare of a CRE i an addibional erfterion

for FMDY classificaton de

o the host specses. These Brdings will help correctly analvae CRE

sequincss and indicate the specificity of host speoes for future FMDV epidembcs

Key words - CRE, FMDV, host sesceptibility, BNA strocture, virus varabion

Introduction

The focd-and-mouth disease virus (FRIDV), which emeses
severe vismulos dsesse in lvesbock, 15 0 member of the
Aphthenimes geaws {n the Picornaviedie family [2 3] The
FMIW has high poketial for antigenic and geredie vanstion,
bazed on thelr induchon of cross-protecion in hest ankmals,
seven sefotvpes (A, O, C Asia], SAT 1, SAT L and SATS)
of POV have been idendihed [5, M) Adddtonally, ad-
vances in DNA sequencing have dramatically increased the
rabe ab which genolvple and phenotypic varants of FMDY
are lchendified J4]

Replication and transixion of FMDY ENA occur in asso-
clation with the cell membrane in the deioplusm of mdecked
cedls, The most cribical step of FMDY replication 5 ENA-de-

“Correspunding amthor
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This & an Open-Aoess aridde disinibuted under e ferms. of
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unresiriclesd roncommersal we, digrbalion, ard reproduction
in ary medium, provided the onginal work e properly cted.

pendent BNA synthesis by 30 polyimetass, which requiee
a regulatory setwork lmvolving vieal-encoded probeing (3B
and 3D, various host factors, and a neo-coding structural
EMNA elemwnt. The 5 UTR conduins two highly structured
EMA sequences; the cloverlsd, sequired for gencime repli-
catton, and the infermal rbosome entey site, which directs
tramalabon intHation[8]. RNA replication is carried out on
membrancus stewctures by visal KNA-dependent ENA poly-
irnse o cojunchon with other vical and cellulbar proteing
and cls-sebing replication element (CRE) |14, 19]. The viral
RMA strocture s erttical for several essential hepetrons, in-
cluding replication, translafion, and encapsidation [14].
Determining the structure of vieal BNA has broadened our
underdbanding of il imolvement i the vical infection ovele
[, 24].

Rephication of the FMDV B indbated by the JB protein,
which acks a5 & primer [T]. Unidylylation by FMDV VPg oc-
curs in o emplate-dependent manner and requires a small
stem loop strecuse in e CRE a8 o nateral iemplate [17,
18, 22| This refleck o common theme smong many éukar-
vole-infecting  virvses, which have evolved & variety of
mechanisms b manigdate cellular ranseription and rans-
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was shown within the PMDA il genome. The highest peie
variation was shown in the VP region, resalbing from Hw
development of viral escape by vaocine usage and e host
enmune resporse. Even though there = anly o small pection
fhizs than B%) of the V'] gene in the entine FMDY genome,
i s been used in cabculabons of the phivlogenetic relation-
ship of FMDV vananis, since the VP sike i important for
host cell abtachment and entry. In addibon, VP plays a ent-
beal role in the mduction of the iminune response and the
determination of serclype specihicity [5, 13]. The frequency
of penebc varlation of the non-coding region of the FMDV
& bower than that of fhe codmyg sepion. CRE nudeobde sub-
stituteons show low rates of vanabon, buf only one. nucleo-
bide variabion within the CRE conlributes bo different RNA
secondary stuctures for the recogrubon of CRE-binding
proteiia.

Here, we provide novel results reparding the epidemio-
legleal ends of FMDV suthredks ih Kored over o tecent
10-venr perind, and provide virad delermmants for host
susceptibality. The endemic viruses from clinically infected
arsrals showed different genetic variations dependent on
the number of endemic years and the host speces. Early
identification of the host species of FVDV susceptibility can
contribute toward efficlent FMDV dontrod programs, includ-
mg vaccine applcabon and guaranbiog countermiesuTes
The inter spectes trarsmission of FMDY between pig and
cow maght provide the penete background of host specilic
susceptility. However, in mosl of countrees including
Kurea, sowe prp aned cow farms wene constibebed of sepa-
rated places. there were not research reports abott FMDY
mier-transmibsion of cow and peg. Generally, while cow
might be highly infected by FMDV, pig could bransmit
FMDV stronger than cow.

The sequence-associated RNA sevondary structure analv-
ais of the FMDV CRE obizined from infected ammal bssues
may secdite reatonships between an outbreak and host
susceptibily. Despile the presence of the same functonal
profeins in dierent host animals. the differential amino
compositions. of best cellular prodeing may provide different
CRE RNA recopnibion and disceiminste in favor of specific
hest species. for vital replicotion and branstsion.

The pattern of genetic varsbon of te FMIN mequines
host adaptabslity for viral entry, intracelbular seplicabion, and
establishoent of Hw oytoplamic viral ssembly envicon-
ment [11]. Accumulated informatton regarding the penitic
Wareation o the PRIV may lead b the early determination

Jourd of Life Scevice 2020, Yol 30 No. 11 B53

of sisceptible host speckes-and provide mobscular characier-
bdies of emerging FMDY vanank
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"Departmens of Molecular Biology. College of Natural Sciences, Puson Mational Linfversity, Buson 46241, Kores
“Animal and Plant (uaransine Agemey, Gromgrangbul-de T0080, Ko

Novel Phenoxypyrimidine Uren Deerivative, I{J,S-dimdhux;rphmy]}-]-{-l-{l-mntux:.-phcmxy]-z-{{d-mnr-
phnfinﬂphm].-l}urninn]p-:.rrimidin-j—}'l}m Induces Apoptosis mnd Cytoprolective Awtophagy in NSCLC Cells
Hyo-Sun Gil'", Jeong-Hun Lee'?, Kyung-Sook Chung' and Kyung-Tae Lee'

Department of Pharmacestioa Bichemistee, College af Pharmacy, Ky Hee Uriversiy, 26, Kjamghoodmern, Seon!
02447, Korea

“Department of Lifi and Manvprharmiocetionl Seiencet, Grogume School, Kyung flee Universion, 26, Kvungheedaero,
Sevar! 02447, Koven

All-trans Retinoie Acid Supplementation Promotes Preadipocyte Development in Sosted Bovine Stromal
Vascular Cells

Dong Qimo Peng'”, Yong Ho Jo', Won Seoh Kim'. Jin Soo Park'® and Hong Gu Lee'=#
"Deparsment af dwimal Seiemee ana Techmalogy, Konmbik University, Secad 0502 Kovea

e of An Educational Frogram for Speciatices in Glabal Anivf Seience, Broin Kavea 21 Plus Project, Kok
Lintwersity, Seva! 0502, Koven

Ehysiological Responses According o0 Exercise Intensity in Halln Horses

dongan Lee", Ye-seong Lee'! fae-Young Choi', Moon-Cheol Shin', Ji-Hyun Yoo' and Minjung Yoon®
Subreopical Livestsck Besearch fstituce, National insvitute of Animal Sciemce. R, Jeju 5242 Korea
Departmpns af Astimal Seiemer, Kjagpook Nalam Lintversioy, Sangin 37224, Koren

TAnthars cantribued ey,

Associifion Annlvsis of AVH7 Genotypes with Meat Color Teails in the Crossbred {Landrice ¥ Jeju native
hlack pig) Pigs

Yong-Jun Kang, Sang-Geumn Kim, Su-Yeon Kim, Moon-Cheol Shin, Jae-Young Choi, Jac-Hoon W,
Nami-Cieon Park, Byoung-Clul Yang and In-Chenl Cho*

Srebtroploal Livertact Revearch fnstitute, Natigsiaf Insritute af Animal Seience. ROA, Jefu 83242, Korea

Development of Allele-specific PCR-based Method for Porcine Blood Types

Yomg-Jun Kang, Sang-Gieum Kim, Su-Yeon Kim, Moon-Cheol Shin, fae-Young Choi, Jae-Hoon Woi,
Nam-Geon Park, Byoung-Chul Yang and In-Cheol Chat

Seetstrogical Livestork Rersarch drstitite, Metiongd fetifune a5 Animal Science, #04, JSefu AIMI Korea

Association between POCDE-VNTR Polymorphism and Urinary Cancer Susceptibility
Gi-Eun Yang and Sun-Hee Leemn=
Lepariment qf Hiologival Sefemces, DA University, Busar 49305, Kared

Analysis of Circulatimg-microRN A Expression Patiern in Lactating Cows under [egi atressed Conditions
Jihwan Lee", Subyun Lee' Junkyu Son', Gulwon Jang', Hyeonju Lim', Euntae Kim', Donghyun Kim',
Doosan Kim', Seunghwan Lee™ and Inchul Choi™*

‘Diairy Science Divistar, National fmstitute of Anfmal Scierce, BDM, Chpomoan I, Eorea

‘Do Timen of Animal god Ty Sciemeer, Churpeam Notlenal Universiny, Daglesn 34754, Karea

"ithars conteibed epereally.

An Arabidopsis Nuclear ZFWD40 Protein, MCIHSWIFWD3, Is Involved in Seed Crermination and Seedling
Drevelopmem

Hye-Yeon Seok', Hyoungjoon Bae’, Syed Muhammad Muntazir Mehdi, [inh Vi Mguyen®, Doai Van
Weuyen®, Bun-Young Lee' und Yung-Hwan Magn' 24

“Institae of Spstens Biodogy, Pusan Newfora) Diversity, Busan 46241, Korea
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This is to certify that
Jaehun Cheong
has attended the International Conference of Korean Society for Molecular and
Cellular Biology which was held on Oct. 5 - Oct. 7, 2020
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{

Jin Won Cho, Ph.D.
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PL_E Cloning and Functional Charactenzation of Excitatory GABA-gated Cation Channel in Wematode
Junbuy Lee®
Dieparimemt of Hiotechnology, Chommom Nertional Lmrversity, wangin 60088, Korea
P9 A Mewsbohie Component of Bocolllns suboflis Inhabats Transenpion and Translateon of Foot-and-Moush
Dhsease Virus Dependent on 3'-poncoding Regulatory Regeon
Hyo Rin Keng, Jeong A jang and JacHun Cheong®*
Department of Molecular Biology, College of Natunel Scences, Prson Notions! University, Bisom 46240, Korea
PI_I0  Specific Genetic Variation of Foot-and-mouth Diesease Virus 5 Associated with Differential Virus Produeton
Hyo Rin Kang, Mi 50 Scong, Eun Ah Jang and JeeHun Cheonz*
Deparmment of Molecufar Biodogy, College of Nevwrnl Sciences, Prson MNotioas! Unrversiy, Busm 46240, Korea
Pi_11 Effect of Mineral Supplementation on Blood Profile, Antioxidant Eneyme Activity and Heat Shock Prodein
in Heat-siressed Holstein
A-Rang Son, Seon-Ho kim, Maghfuzul Islam and Sang-Suk Lec*
Depariment af Animal Science and Techmologn:, Swochon Netoral University, Swncheon STH22, Korea
PI_I2  Environmental Factors Affecting Racing Performance m Jeju Race Horses
Jongan Lee', Jae-Young Chod', Sang-Min Shin' and Jung-Woo Chod®
"."u.rbl'rqw.aﬂ Livestock Research institte, Norone! fnstitite of Ammal Scrence, ROA, Jorn 63242, Korew
“College of Ammual Life Science, Kangwon Notomal Usiversity, Churecheon 24341, Korea
PI_E3  Assocetion Analysis of Between Racing Distance and Myostatin (MSTN) Gene Polymaorphisms in Jeju
Hogses
Jae-Young Chot'!, Yongook Jeong", Jongan Lee', Hyunju Hong', Kwano-Yun Shin® and Mam-Young Kim'®
""m\!ll'mpr.m.l' Livestock Besearch inztinee, Narons! Insite of Amimal Soence, Jepn 63242 Korea
Jr;n' "i_iprr.uf Selfedioverning Province Livestock Promotion Agency, 63078, Korea
A Coardiration Division, Nattoasl Institete of Ammed Science, BDA, Wawin 55365, Koveo
.'!.I.H;I'ﬂ.r'.l' cantributed equnlfy.
Pl_l4 Korean Red Ginseng Improves Cardiac Hemodynamics through Regulation of Cardiac Gene Expression
in dividh Mice
Mohammad Amjad Hossain, Iahangir Alam, Young-lin Jang, Bumseok Kim and Jong-Hoon Kim*
Cidlege of Veterinory Mecicime, Biosafely Research fnstitode, Jeonbuk Nationed Unversity, Jhvan 54396, Korea
PI_I5 Cyclosporn A downregulates the CDICDI6L and CDITCDIGT ymphocyies
Mohammad Amjad Hossain, Jahangir Alam, Bumseok Kim and Jong Hoon Kim®*
College of Veterinmry Medicme, Hiosafery Besearch instrme, Jeombuk Notionsd Untversity, Soan 54596, Koraa
PI_I6  Compasson of Heat Tolerance Beiwecn Holsiein and Jersey Oocyies During in Vitro Maturation
Jiwvan Lee', Junkyu Son', Doosen Kim', Jian .].4:4:', Kyungsuk Lee', Donghyun Kim', Jmju Kim',
Eunjung llflu:u'1 Gulwon Jang' and Inchul Choi*
'Deiry Science Divison, Natonal Ingitute of Ammal Scence, ROA, Cheonean 3100, Koreg
*Deparmmemt of Amimol ard Dairy Sciences, Chungram Nationad Lmiversay, Daejeor 34134, Korea
PI_IT Constiutive Active OsRabll Inereases Resistance to Salt Stress in Plan:
Jae Bok Heo®*
Departmemt of Molecalar Bioemgineerimg, Dorged Dmiversity, Husan 49305, Korea
PI_I8  Effect of Breast Cancer Metastusis-suppressor 1-like (BRMSIL) Genotype on Teat Number Traits in Pig
Breed
Moon-Cheol Shin, Jac-Young Choy Young-Jun Kang, Byvoung-Chul Yang and In-Cheol Cho*
Swhroyiced Livestouk Rexearch fnstitmie, Natoaal fosittmte of Amimal Sclence B, Jdeyu 63242, Korea
PI_E9  The Analytical Method of AQ Blood Tvpes Using Gene Structure in Pigs

Hyeom-Ah Kim, Moon-Cheol Shin, Ji-Hyvun Yoo, Yong-Jun Bang, Sang-Geum Eim, Min-Ji Kim,
Byoung-Chul Yang and In-Cheol Cho®

Smbtropecal Livestock Sesearch Iemtitnte, Notions! Insete of Amimal Science, Rural Devedoprment Adonnistration, Jein
63242, Morea
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P18

A Metabolic Component of Bacillus subtiis Inhibits
Transcription and Translation of Foot-and-Mouth

Disease Virus Dependent on 5'-noncoding
Regulatory Region

Hyo Rin Kang, Jeong A jang and JasHun Cheang”

Daparwmvai af Ababcskr Biokers, Callvps &f Soieral S,
P Venomal e Banw S840, Gaee

The fox and marath dscsse vins POV, o sessher of the 4aiwaiiana
e in e Poomavindse funily, affects wild sl domestcas) rumeasts
and pigs. The FMDY is difficel o conitol snd com be o maor cossrunt
om e imemanonal tmde of livesiock and animal prodats, Duning roplh-
camom of the FMDV KNA genome, 3D polymerase aets in o baghly locas-
nossgec il mamnern This suggests tha speadie RNA stucnres recognized
by 300 podymierase wistm noo-coedmie fegons of the FMDY genoess zsin
with Banding duning replicaties One of the such regions o the ci-aosg
rcplmmquL‘HLLMu;hhuq)mﬂthnm-umrdm
tioms s a temploe for RMA repbosion and eeidylylsnon of Vipg (38)
ol in this siudy, w.d:ulnfﬂdlmmﬂgmcup‘mrqmnm
mnuect for quanificason of FMDY masimon yield using 3° noscoding 1e-
g off FMIY genome mnl beciferase pene .ﬂ#ugihultpndunn-
e, we Rewly iented o macral A o the tean-
serieie ond maeskiion sficency of &' 1 latory ek af
FRUW i swine <8l line. Lh:;l:nln!luln-mvdpmmmugmn;}
afl FMODY eplvotes ol Eismission

by wanks: Fom-snd-mouth diseoee vins, macrolooum, niecodeg de-

mern, BMNA - rephcation, viesl mseslation

F1_11

Effect of Mineral Supplementation on Blood Profile,
Antiowidant Enzyme Activity and Heat Shock
Protein in Heat-siressed Holsisin

f-Rarng San, Seor=Ha ¥im, Mahtuzul lsism and Sang-Suk Lee”

Elaparnman o Avemns’ Seics gt Tecseo .
Seucion Novoosl Usverey, Seacises ST Ko

Thes sy evaluated che beneficial effan of mineal spplesentions
0 reduce hem swess in Moldein mess. For this, 3 Holman seen were
smnged in @ 33 Latin sqese design wish 3 ireaimend groops for D0deys

{imcdadig ininal J4dmys for diet odapuanon) per pericd Treassenss -
dluded Coneol [basal oml seved emtioeg, THIRE T1 (hesal TWB + % k]
pm + £n 30 ppm + Cu (0 ppmy, and T2 (hasal TME + Se 3.5ppm +
¥n 350 ppes + Ca 2K ppm) On the st dey of each peniod, hiood wampies
were collemiad from jegube vem of g befire moming meal The avenge
Teorded Tempomtae-himadny indey Saring e feeding inal was 427
180, Misa of the blond chemsiny were auflaand by mimel suppl
nom (pel0d). The highest blood Se concemmtion was neconded i the
12 {p=(hid) The concemeanon af super-onide dusmimee (Il wes higher
m 11 and T2 eompared 10 the comnd, while 12 had e higher conces-
ramin ol HESPZ? sl HSPM compased b the commed (p=llog), Overall
reschs suggest (B supplemestation of minerals packaged in the 12 can
he ied w0 prevent hemt swes e Holsicin sieers

ey wusle Flear shock prosem. hem-ares, Holslem sicers, mneral sap-

plemenistios

Pi_to

Specific Genetic Variation of Foot-and-mouth
Disease Vinus is Associated with
Differential Virus Production

Hyo Rin Kang, Mi So Seong, Eun Ah Jang
and Joetun Cheong”

.'._-q'.l.hht-rﬂ,p.!uh’q' Neowwrnl fovennam,
Maskma! Ay, Buwan JEISL Karer

Foot-und-mouth deesse |FMD), . acale baghly conmgune viml disesse
B susteptide cloven-hoofsd smmats, was descrsbed D0 years ago, The
etiplogic agent, FMID virus (FRMDYY, is a posionve-sesee, single-simnded
BMA virus thee belongs w the Aphrborives gemus, P loe Eamily,
The: BMA vims gemome of I-Hm- displayvs a very Bigh mutsnen e be-
caume the vins ded BMA, | lacks a treading mechanss.
Gicnome RN coesiing qpamn:h' B.3 kb lung mm“mg:
long open reading st (sboe 7 kb, which s flanked by along S-un-
wnmsdaled region (3°-U7TR) sxd o shon F-UTH. FMIDV genoee snoodes
12 knds of virnd proseins; L, VIS, VP2, VP, VP, 2A, TR0, 34 36,
3C and 300k b this swdy, we cotlecred FMDY BMA sequences derved
from FMDV sfosed ssemals in keten and comparad the RMA varaton
of FMDY scoonling to functional sub-gesomic segion. We scleced seven
specithe RNA vasiabion in the Cre, 20, 34 and 50 regon sd prepared
FAIY vimses comuning each varinon contest Afier hos cell miscien
of each FMIDV v, we analyeed &iferesnal vins producoon. The re-
sedis show that 31 meoen sewd varnation makes Baghly increassd viel copy
eumber,

by ward booe-aed-moal dsease vinus, geseuc mamn, viral repli-

ooy, vins production

Pi_12

Envimnmental Factors Affecting Racing
Performance in Jeju Race Horses

Jangan Lee', Jas-Young Choi', Sang-Min Shin®
ard Jungeioo Chat®
hhq-n:'mmmn_ Norossl S of

Amimar’ Sedewcy, AL, Mgw B504Z, Karam
oliege of Animed Lol Kover, Nuanal Lwiserray,
i

Ihe mm of s gudy was (0 nvesigaie envirenmenal [bowes e moeg
parfmmance n Jeju mee Borses @ Jditance bereeen 400 moand 1204 m,
Tistal 48,003 pocing s ol 2183 mee hames feconded Som the eom-
peainons beld n Jeju Borse meing park oves & period 18 yems (20-2019)
Faw.ﬂnd by Lu':n.]un:mg Authonty (BHA} were weed m owr spady,

| ficors afl nn:lg,memdﬂhf\errld.ﬂnemem—
nudunu-u]n#-nu sen, wedther oo, racdk condinon,
and bairse wetgu We perfomsed oee-way analvas of varance (ANOY A}
= i of | fictods o moing e and
Thuncas's fest for post boc analysis, The mong tee (plil]) wis -
sillcamly alfeced by the weather condeion except lor e LM m 2nd
LI m dismnee. As the weighs of borse e ieased, e mong me (<
G ) was also reduced excluding the 1200 m distance. Absa, the imek
condition ool sev diflerence hes o effert on meing e (po0 08) excep
for the 1,110 = s 1,200 m disance. Thess remdis siggea thal the appso-
prie sclecton of envennmensl Gewes might be el o Emprove mang
perfemancs,

Wy weidh: Envinonmenl focirs, Jeju moe horses, meing performance,

g ime
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POSTER PRESENTATIONS: Virology

VIR-5: Fibroblast growth factor 11
inhibits Foot-and-Mouth Disease Virus

gene expression

Eun Ah Jang®, Hyo Rin Kang®, Mi Sa Seong!,
leong A Jang®, JaeHun Cheong!

! Department of Molecular Biolopy, Pusan
Mational University, Busan 46241, Republic of
Korea

Foot-and-mouth disease (FMD) vaccine is the
traditional way to protect against the
disease. However, the use of FM D vaccines to
protect early infection is limited. So, the
alternative strategy of applying antiviral
agents is required to control the transmission
of FMDY in outhreak situations. Fibroblast
growth factor 11 (FGF11) is a member of the
intracellular FGF, im which shows a different
function from other FGF11 superfamily.
Here, we identified the inhibitory effect of
FGF11l on FMDV gene expression. For the
guantitative analysis of FMDV transtation
level, we constructed a plasmid reporter
system conjugating luciferase encoding gene
regulated by FMDV 5 UTR region. FGF11
decreased the gene expression of this
reporter in a dose-dependent manner. We
further confirmed the inhibitory function of
FGF11 on FMDV-infected cells through FMDY
30 gene reduction and suppression of
cytopathic effect. These results indicate that
FGF11 inhibits FMDW s function in vitro and
in vivo, implicating to provide intervention
strategy for FMDV pathogenesis and
transmission.
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China National Intellectual Property Administration

100036 Dispatching Cate:
Beyond Allormeys al Law
F&, Xijin Centre, 39 Lianhuachi East Rd., Haldian District, Dclober 26, 2020
Bedjing 100036, China
Atomey(s): Lin LV Yingal TIAMN
Application Mo.: 2020111528312 Dispatching No.: 2020102601388880

Official Filing Receipt for Patent Application

According to Articla 28 of the Patent Law and Rules 38 and 39 of the implemanting
Regulations thereal, China Mational Intefleciual Property Administration (CHIPA) accepls
the application filed by the applicant. The application number, application date, applicam
and ke of iInvention are notified as follows:

Application No.:
Filing Date:
Applicant:

Title:

2020111528312
Oetober 26, 2020

PUSAN NATIOMNAL UNNWERSITY INDUSTRY-UNIVERSITY
COOPERATION FOUNDATION

Biomarker compoasition for identifying host nfection specias of
foat-and-maouth disease virus

Documents the CHIPA received are listed as follows:

Fequest of Patent Apphcation for Invention: 5 pages each copy,  tofally 1
Absiract 1 page each copy, tofally 1
Diranings: 4 pages each copy, lofally 1
Request for Substantive Examination: 1 page aach copy; totally 1
Specifications: B pages each copy,  lotally 1
Cetified Copy of Priorilty Document: 1 page aach copy, totally 1

Chinese Bibliography of Priorty Document: 1 page each copy. totally 1

Claims:

2 pages each copy;  fotally 1

Examiner, Process automalically
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This is to certify that, in accordance with the Patent Act, a patent for the
invention has been registered at the Korean Intellectual Property Office.
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g

7 QRECE WIRAE
a3 s8ues vusie

Korean Intellectual
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