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Foot-and-mouth disease (FMD) is a highly contagious disease of mammals and has a great poten-
tial for causing severe economic loss in susceptible cloven-hoofed animals, such as cattle, pigs,
sheep, goats and buffalo. FMDV, a member of the Aphthovirus genus in the Picornaviridae family,
is a non-enveloped icosahedral virus that contains a positive sense RNA of about 8.2 kb in size.
The genome carries one open reading frame consisting of 3 regions: capsid protein coding region
P1, replication related protein coding region P2, and RNA-dependent RNA polymerase coding
region P3. FMDV infects pharynx epithelial cell in the respiratory tract and viral replication is
active in lung epithelial cell. Morbidity is extremely high. A FMD outbreak in Korea in 2002
caused severe economic loss. Although intense research is undergoing to develop appropriate drugs
to treat FMDYV infection, there is no specific therapeutic for controlling FMDV infection. Moreover,
there is an increasing demand for the development of vaccine strategies against FMDV infection
in many countries. In this report, more effective prevention strategies against FMDYV infection were

reviewed.
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The Genome Structure and Function of FMDV, FMDV
= Family Picornaviridae®] Genus Aphthovirusell <8R=single
strand positive RNA virus2#] vlo]zf2 ko] A48 oF 2]-
25nm?! nonenveloped capsid virus]th. FMDV: genome
VP19] coding region sequence] Wl 7 711} serotype(O,
A, C, SATI, SAT2, SAT3, Asia 1O A, 803EY
subtype= F-FET}FY VPIO| host cell infectivity W =zof] wh=
+ host rangeS ZAB= capsid proteing shjolmg 1 K
A} Mol wet serotypeo] AGE T}

FMDVE Z 82Kbol™, 100bpe] poly A%t 23327 ¢]

P1

codon®. 2 TAE ] o™ genome 17019 open reading
frame(ORF) 2.2 o] Fo]4 It} ORF= F+AE /A7t
transcription, translation 3-8 A polypeptides & et
(Fig. 1). 5" end®l 1200bp2] UTR(untranslated region)°] <Ex|
3l3 Fo]o] protease L, capsid protein coding region$! Pl
(1A, 1B, 1C, 1D)} replication ## protein coding region®]
P2, P3 223 3' end?] UTR o8 FAHo] ) L3l
VPgeh= 2F2- protein®] 5 endell o] A3 21 Zol= serotype
ult} Z24 tZr, viral ORFE encodingd= Polyprotein-
A|7FA] viral proteases(Lpro, 2A, and 3Cpro)ll 2i3l cleavage
o2

FMDV protease L= X% translation Z7[TtAloNA virusol|
7+4% celleflA] host cellular protein $-99] shut offel] Zeqgh
T} 26

P1-& FMDVE] capsid protein®Z4#] RNA genome2 253}
37, cellular receptor®] ?124)-& 5% host rangeE AX 3} 2
2|3l antigenicity® A|5-3}™, viral genome®] packaging®l]
ot} ol#sk VPI-VP4Y 2F 60 copy’} AEake] icosahedral
capsidE sl Ht). P12 early stageS AA protease Lo
o}3] VP1-VP4ZE cleavage’t ¥ojulth. o]# gt VPL, VP2,
VP32 o152 FEuEo] oL, VP4e] 79 capsid Wil £
Slol FHdME Holx e, VPask vP2e] A<
VPOE cis-cleavage activityl] 2]8ll VP2s} VP4E usloA)A|
Hoh? o]F VP2 intermolecular disulfide bond®Z A H
dimer241® o] % 7]&38lA] € FMD X8 ol g F
Q38 FEo|th o 24, VPIC] amino acid residues 141-160
I 200-2132 host organismolA B cell epitopeS 2. 2§50,
141-1603} 8+ 21-40& T cell epitope2A] 2H8-& 3} 210
gH VPOl amino acid G+ H Ato]9] B-sheett-Z% H
loop7t A5z ©]#13 loopE G-H loope} 3} o] G-H
looplell= Arg-Gly-Asp(RGD motif) sequence 7} =3PV
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Fig. 1. The genome structure of FMDV.
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Table 1. Functions of FMDYV non-structural proteins

Protein

Functions

Reference

L

Host protein synthesis shut~off
Protease cleavage

{12-141

2A

Polypeptide cleavage

13, 14}

2B

Alteration of membrane permeability inhibition of cellular exocytosis
Dissociation/rearrangement of ER and Golgi

2C

Formation of vesicles

NTPase

Virus encapsidation

Direct replication complexes to cell membrane
RNA binding in RNA replication

Inhibition of MHC class | exprassion
Association with intracellular membranes
inhibition of intracellular membrane transport
Inhibition of cellular protein secretion

Virus interaction with host cells and host range

[18~20]

Primer for RNA synthesis
Stimulation of 3pol
Stimulation of 3CD avto cleavage

{21}

Yiral protein processing

Host protein cleavage

Host protein synthesis shutoff
Transcription inlubition

RNA binding in RNA replication
Stimulation of VPg uridylylation

[22-25]

3n

VPyg eridvlylation
RNA-dependent RNA polymerase
Stimulation of RNA synthesis
RNA binding

(24, 26-28]

o]# g RGD motifi= host cell?] ECM(extra cellular matrix)
o EAlehz integrin family®} 7Z-0] RGD binding motif’} &
AU B2 acidic materialsdl] EAER= o] 4o} Adls
o] virus¥] infection®] attachment site’} F T} o]#lgk G-H
loop®l RGD binding sitest= genetic engineeringS =&}
FMDV infected organism2] <z} 2)Bofl @o] o]l&uw it}
P2 region 2A, 2B, 2CE cleavage’} dojuvE=d, 2A
region 187H] amino acidZ ©]F]% non-functional region®]
] 2A°] C terminaloll 4] “ribosome skip™ll 2]&} non-proteolytic
F85 Fabel ZHAE> FH 20 regione  helicase
domain®] £A38e] viral RNA synthesis o =&< &
Polypeptide 2C2} precursor 2BCE cell membrane®t HH 17,
vesicle proliferationg- -f-=3H}.
3A, 3B, 3C, 3DE ¥} 9lem, 3ABE
VPgs] A7AR A ok veeE genomegl 5 $J x|
RNA replication®] 114 primer®4] &2 nucleaseZH 2] 7]
g b dEA Yk 3C region, =, protease 3CE A
2 ¥ 2133 host cellular translation®] shut-offll #8721 %
S]] %E, trans-cleavage activity S=3F 7}1 31, Pl regions
VPO, VPI, VP22 rolSFeE A% 718} viral proteing]
cleavageoll H8l=d], 1 cleavage Lr/\it: VP3-VP1, VPO-
VP3, VPI-2A, 2C-3A, 2B-2CE 44 9o 2 protease L
I P22] 2A regionollA] ribosome skip regions A|@jEF ThHE

P3 region

9] viral protein FAJol oIt YpA] P3 region?! 3D
RNA polymerase coding region®. =4 viral RNA genome-=
FHOE cRNA % viral RNAZ @43 Saelt) 3DH-E
Al VP1 H-EA43E potentdt T cell epitopes 7FXL AT}

Table 1 FMDV non-structural protein®] 715l i) g.of
g =2 Aol

Pathogenesis. FMDV < respiratory tract®] pharynx epithelial
celle =30 infectiond U} Virus®] replicationS- upper respiratory
tract®] epithelial cell3} lungolA Yot ™, 53] lungd]
respiratory  bronchiolar  epithelium  cello| A4l o]y}, '47
Stratified squamous epithelial cellollA] viral amplification®] =
A VR initial viraemia site7} Flh fl9b 72 Aol
infectiond FMDVE respiratory tract®] lumen®. 2 release =
o] 355 Ealo] Al excretion®l W71 3151, bloodstream
9 lymph node 5% Fsld ThE AAaE HAA Ho] WS

o) 0 711}

ENES

= YA O aerosolized virusel] 23 respiratory route®
3l AT ek a5 Hue] ARE el 2 2 5

ot e vre BEZ ZHUHE FMDVE semen, urined}
foces Wit ofjeh S-fEE WEHN, SobE % o W
Hi Ao oEiMe ZAdE 4 9r} ZAET7e 62 Aot}

S8 B, dad B8 A7 425
U, FMDVe] 79¥ BES 7198 SelA 7194 w) FMDV

HAl= 7eE
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of AU acrosolE2e 7 HA] ¥t} FAEIZEL vims
o} <kt infection routed] Y&, BE 10d AEoth

o|2A FMDVe ZdE $E2 2% foot, mouth, -5 5
2] epithelial celleflA] lesion®] ¥&S™, breath, saliva, urine,
milk5olA virusE 2] A A=dl, ol2Igh lesion®] 43
£ swollen and spherical cell®] lysis?} =20 wWE intracellular
fluid®} releasing® 2 13+ XA} intercellular edemadl 7]
JUCH® g Wk A 877 "y T B FAdel 9o
w2 AR o ZiEdMe Al 50%el™ 4 FeAle
mElaht, 2 ZFEe A9 o= g HAF A7l AUt
oito]7] ool AAH Felie XA ofdolet & ¢ ok

Host Immune Responses. FMDVel] Zdd &4 &
humoral-specific response’} WEPE S ZM reinfectionol] et &
421 protections & = Urh."?” FMDOIl thgh protection
high level®] neutralizing antibodyl] ¢l&f F=0, olol| wke}
Virus®] phagocytosis, antibody complexes, viral opsonisation
712 93] virus7t clearance® TF'? Neutralizing antibody+=
viral capsid] &A= B-cell epitopext THAIZF UL, o=
FMDVel| ZA= AL ofsgl ol vehdtt, s Ay o
H T 3499 IgMe] A=, FQ. neutralizing antibody?!
IgG= post-immumization 25+ Ffl AAJET} WO E | 1gGl
& 1gG2ETE U 2 responseE UEFATH Infection® AUt
vaccination’®l ¢ Z7]¢l+= antibody response”} upper respiratory
9} gastrointestinal tracto|x] WERATE. FMDVl ZHHE F=]
A innate immune response protection®] 7[3l3, °}E T
Bl responseE FHAIA 4 U= vaccination strategyS 7
g A

Cellular-specific T-cell response €Al ZFFE ALt PLEA-S
o vebdrh A9 Six]oA], B-cell activation¥} antibody
productione 52 T cellC]F-22 CD4+ell s vehuA =
) T helper celk> 52 capsid®} non-structural proteine ¢!
Ash, o5 FMDVe] tl$t protective immunity®} antiviral
antibody®] production®] & 23}t}t. FMDV infectiono] £] 3]
MHC class I & W33H= susceptible celb> 7HAslA ¥, 2
A3} FMDV-infected cellol] 93l vial peptides$] presentation
ol SR U, host?] CTL responseZH-E] virus escapes &
o]&}A i vt

Infection Cyele. FMDV infection cycle®] overall scheme$
B o35} 7} vpo)#| 9] attachmenti= receptor specific
attachment2A] o] ol FQg AT sk 210 VPI
G-H looptlell &3 RGD sequence®]th. o] 23 RGD
sequence®] host cellular receptor®A L H AL avps,
ovpl, avB3el integrin?} highly acidic materials®! HS(heparan
sulfate) °] JTh' Receptorl] attachment™® FMDVE receptor-
mediate endocytosisE F3t] MEZ o endosomeS 433k
t}. Endosome W2 pH7} ool whe} viral capsid protein
% 3l VP47} uncoating H 32, 77213} conformational change
= Z viral genomeS cytosolNZ release WEE S 3T}

Viral genome-> cytosolt ol A4 cap-independent translation
mechanism®] W&} translation®] 7HAIE3L 7 2 AdR7} 3D

RNA-dependent DNA polymerase(RdRP)ell 2}l replication™|
o] negative strand® TAJ3 F SERW A RIC(replication
intermediated complex)2H= U#He] F7HIE AA replication©]
"t} o] viral genome< translation products?! structural
protein®l] packaging® 1 host cell lysisE YA release™ |
A e virusE AJLHSHCE®

AT

FMDV7F Aol 7Hde 5 Azl W& 2 A=gS 4
Hew v 7o 4" AFRE 1247 7HAE host
cellular protein®] Aol ZAAgth B3k 2.5-3A7F 7=
viral protein®] o] AlAET, MHC class 19] 2&-go]
70%8 73t 7+ 5 4-6r]7k0] AE viral capsid”Zt
assembly=l™, MHC class 19] 2#&o] 53%=2 Zadch 2
3 celle) lysis® ¢lafl viral progeny’t WEETE 10~12A17F
B F 3, BEo vesicleo] FAEM, 20~244 kol =
viraemiaz} dojubw dol U] Aldgict 74§ 1~2%o] A
A virus7l bloodstream .2 Eoi7} tE 202 wAA €
th 2~8de] A &, olE, K7, T SollA secondary
vesicleo] AH™ olo]l w JYTEE Lo7Th? Viruse]

[<]
A&k AGEEQ] aerosolells B vlolg27} $HiEo] 9]
o B3] Hx|9] B4 AR} oF 1,0000] HEo Hlegs
£ ¢ ®2o] viEet) f5oEn W2 4 ulelevt wiE
A o]g7] wEe] 7AAEES] acrosol# fFo] JEHHoE
SN = STt
Diagnosis. FMDe]l ¢J3ll Vehvhs 5491 34 2l 5ol

o] Zglo] # 4 ¢7] wio] 3
Diagnosis& &= W= =27 ¥ 74 W, 2 ELISASH
RT-PCR W] dz] AMg-Hrh ELISA W2 299 s34
duFEALE HES FES Est] 8 e EAs,
epithelial tissue suspension®] )& specific FMDV antigens:
Azl ARET® Z7loE FMDeY Oigt serum screening
#8} virus neutralization test(VNT)?] d&] ARS-SISH). ©]
T B Aol AgE, Wol gl e Zlg e8l¥s
L7} wWektl o] VNTE Hetsl] ¢lsl /N2E liquid phase
blocking ELISA(LPB-ELISA):= W24 381E antigen®] ThFgh
stability?} A)H 0" S specificity?] Aol AATE? o]
3 FASS T8 ¢03 solid-phase competitive ELISA
(SPc-ELISAYF A=A o™ 22 mass screenings &
solid-phase blocking ELISA o] 7] ie}
RT-PCRYY L vius FA2E AFshed AHEEHET,
sensitivity} specificity’} Eth= 57d¢] Stk 28 FMDV
9] serotypings 918l B2 =S TAF ) MEL W
91, Multiplex PCRo] /A==
AL Ak} e wEog g f

[t

F{F

& S o7lel dy] AME AL Tk
FMDVE F2 7122 A7l AdAdol uf$- 52 virus
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Table 2. FMDYV antigenic domains and its DNA vaccine efficacies

Immunogens Immune Response (IR) References
TH 1 type IR :
VP1 (21-40) T cell epitope 145. 461
VP1 (141-160 including RGD) B, T cell epitope 145, 47, 48]
S:ruc::t;}ﬁal Pl VP1 (200-213) B. T cell epitope [10]
VP2 (31 70-7375.77 intype O) T cell epitope [44]
VP3 (58 in type O) LT cell epitope 144)
VP4 (20-34 as synthetic peptide) T cell epitope {49]
Non-~ 2B, 3D TH2 type and TH 1 type IR : T cell epitope {50, 51}
structural -
protein 3C THZ type IR (P1-3C): Not reported [52. 53]

o7 mizol] W AAA &g 2 vk WA FMDe t)
A8 B 2ol ek A7t 2 GOl Al
gts] FAElar 9lom, 1o whE e SelMe) tikst A
2ol 7k, BaEe] At o] sectiono A oln] AR
pathogenesis®} genome structure®] ©]sf|& o g &z B
® v}43t therapeutic protection strategiesE DNA vaccine,
Edible vaccine ¥} 7]e} T} gk o7 1}ro] 33 ey
2} g}

Current FMD Vaccine. vaccine FMD2] controlol] g2l A}
|HTh A AME-HE vaccine inactivated vaccineT live
attenuated vaccine®] %It} L % inactivated vaccine semi-
purified’sl whole virusg ©]-€-3l THE Zlo]t}? FMDV type
‘0’ viusE formaldehydet} binaryethyleneimine(BEDE. inactivation
A7l aluminum hydroxide gel©}\} adjuvant®! mineral oilol]
Aol F F inactivated vaccineS 9ol vaccinations 3F9ith.
1 73} neutralizing antibody response”} 2§73 o] BRIFQIT} ™
Inactivated vaccine €] o-g ¢st a3}AQ) EolA|Nh
ol& Artah=dl grel v st wdol

Live attenuated vaccine® Thaat 742 WRio= A=
FMDV type A12E total viral genomeoll*] VPI region®] G-
H loopell EAI8l= RGD motif coding regionS A|AA)7]4 o]
genomeS plasmid vectord] Hil W&o IsE s CMV
early gene promoterS A3} recombinant pWRMHX vaccine
& Y % o]RAE 4o HAe intradermal(id.), intramuscular
(im.) route=. inoculation A7l A3}, ZAgo] HAodH nlo)eji
o} capsidoll th3t antibody7} A3AJEo] BelETt™ ol2sh
vaccine©] €Wt vaccine?} UE ML total viral genome?]
cDNAE Yol Fo2H SFAEX Yola] RNAE A&l
RNA replication®l] 2J8)] Al4s1A genomeS A& + Jri=
A} B3 viral capsid A7 A7 wEol] Welvke-S
A Qlthes Aol

DNA Vaccines. &4 H3E FMDVe)| tldh oulHEL

o

i
(o}
=

HHo] DNA vaccined o83l ZIGEE T o 42T ro)
[

2} = DNA vaccinee &

[
5 =2 immune responseE ¥OZ 4 3F antigen coding
DNAE ©]€38ld virus 7FEol 3l protections F=dhs W
210 24, DNARA 7} &5l delivery= ¥ endogenous
pathwayell whe} 39l whzo] Haj=o] A= antiviral
protectionol] EFHOF U#HZl CTL activations 427 4= 9l
the o] Itk W3k viral genome epitope TS A}
£3}7] W) infected animalsel] e T2 7]} vaccineol] H)
atod Aol St

Table 2% DNA vaccine®] AME-" FMDV  genome?]
antigenic sites?} T §%< 2%dEL Hold Immune
response types delivery system®] 573, I FoJ HE FE2
zzuith debad 4 95 critical amino acid residues?} 7+
serotypellol A= 2t & 4 JATPY ZHEAQl DNA vaccines
o tigt &5 HYNE-2 vh53 2k

o]2]&t antigenic epitopess ©]-8-3 A DNA vaccineS
A B o3 P

Structural Protein Region. Pl region VP1-VP4ZE ©}F0]
7 viral capsid coding region®=A FMDV protection®] 1
E3] VP& 74 potentdt immunodominant site®] T}, whEhA]
VP19] vaccination strategiesol] O] 58 o}&% 3 [t} 10558
VP& & 212709 ofmisto @ o] Folx 9] o.m141-160
residues, 21-40 residues®t 200-213 residuest Z+2F B cell, T
cell epitopesO.2 ZHE-3HC}, o|H A potentdt epitopeS 7IAIAL
Q7] o] thEES] vaccination AEIA VPIS F3FIAL Q)
= P1-2A precursorE antigen®.® ARESLE it} o] g VPl
o] Yol HWHEEE UG4S THI responseZA] CTL
(cytotoxic T lymphocyte)®] proliferationg S7MAZIth= Bt
ok T 712 89 immune responsecllA] antiviral protection
o} 9lo}ME Thl response”} thAlH o2 Z Q34| AR 9]
o1} Th2 response A 7+ @ 4 §lth Pl regions -8t
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Table 3. Immune response adjuvants

Immunogen ization
type Adjuvant Region Immrlflljte Immune response Reference
VP1Z 141~ o . .
-2 160, 200- i Specific T c_:e‘n prollfsrztmn 140, 41
213 and neutralizing antibody
VP19 141- Significantly increased
L-1p 160. 200 i m. levgls of t't;e spe}acmc (421
213 amxl‘mdy.' ~cel
DNA proliferation
Significantly increased
. . levels of the specific
- V
CpG-motif | VP1 im. antibody, T-cell [43]
proliferation
PL2A3CAD i High an‘txbody response and 134]
GM-CSir protection
P12B3D i.m High antibody response 441
VPl 2 21- 4 .
CcTB 40, 135-1860, i.p./in. ;ﬁfg:’eifi‘;:"dy response and | 145 4q)]
and 200-217 :
Protein/ n 0 .
Peptide VP18 141- Parenterally/ | High antibody response and (47, 48]
oT 159 i.n. protection ’
eR ) - .
;/5)9] 1141 im. High antibody response [48]

vaccination=- Th2 response”} A€z BArt 917] wii-of
%47 DNA vaccineoll $Jo1A P1 region¥-S o]&3 ¢
gk adjuvants®] A8 Z synthetic peptide®] boosting=
host immune responsed] 733t ¥ F¥HE I YA
Table 32 adjuvants®] o} VFERR= immune responsedl] thal
[0kl ¥ Zgld), ol AMggo] wel immune responseZ
=74 A2 o 5 AUk ‘

strategiess B 7FA TAA oE So] A

2
e

0]o o
A=

©]#{3}t vaccination

HAwwl T 2ok,

Pl regiong do7)7] gk

ol-gstod AHg HANRE-S 2
O WHOEAN SF5E9 1gGo] constant region -

variable region®ll VP1°] B cell, T cell epitopes fusion*|7|
= o] QU0 o)k wrale 1gG®] leader peptide®] A
A& Eoto] secretary form& THEO] FO=Al VPI-IgG
2 celloll endocytosis?7} BOEH A

&

fusion protein®] T}2
exogenous pathwayE &3l Humoral immune responseS
s =t} o]#d selflgGE o] §F0 84 A H=
He IgGrh Uuk thE WERT 7] life spanS 7T QIth=
Zlolth ™ o]#f3t off ol FMDV epitope®] 45 & U
AN =Z:AlZbo] oA EZ LM EellA2] immunogenicity”}
4 H3L T8 FMDV antigen?H7} 45 B8 Wjolx] o2
3t AEE o o] AA] immunogenicityS]
Ak AAR ol#d WAE o|gsje] FMDV type 02

o]-&3l injection A

XO}

| =& &

o~
T

VPI1E slgGel fusion 3+ F gene-gung

e 3 A 3vlElY swine BT protectionH e B}
JTEY g falsk W o2 glel 7R typeoll host self-IgG
constant regions fusion?]Z! peptide vaccine® ©]-8-3+ A9 =

8t B0

Pl, 3CE replication deficient Adenovirusg ©]-8-3t
FMDVE: delivery?71 & Wale] RIET) ©)712 Adenovirus
7 = 23

9] replication®] %238 El1 gene deletionr] 7] &

FMDV antigenic region coding DNAZ Y= Walo2® o]
Bh viral vectorE ©]83%t delivery¥2-2 in vivo study?l cell-

type S~ tissue typecll TIEF specificity’} =0} 2 E&4°] &
the A3 ex-vivordl B2 titer® A2 F Y= Ho)
Ak o2 g systemS ]85k swinedl| im. inoculations: 3l
B Ax gAsAE EANE 2 clinical Fd0] Ao
HSE FMDV type A24E <A 7+ W2jo= AAg
protocol B cytokine?} 72 immune modulatorZ: ©|-83te A
5t A3} complete protection®] HSivHE Rt ok?

Nonstructural Protein Region. 3C:= P1 polyproteing VPO,
VPI, VP32 maturation| AT 71%& 3+ nonstructural
protein®] Tk, 3C%] capsid processing activity”}  protective
immune response®l] FoJgth= BI7F ATk FMDV type
A122] P1-2A$} 3CE o]&3ld pPI12A3C vectorS A A3 5
3CY active site® mutationA]Z] pP12A3C-mutE F ol id,
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24 wild type 3CE FAAZ FAATE Th2 type®] HA
ol VebEHT oled AR
immune responsecl] UolM 4.3
g,

Nonstructural protein 3D 2B9} TEo] potent T cell
epitope2 7FX 2 Ut} Pl region®] 1# epitope®] Thl type
responses YO.7)= Aol wheled 3De] #-9-ofli= Thi, Th2
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I3 £ 3C protease’} Humoral
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Table 4. Transgenic plant as edible vaccine
T p‘i‘f:mc Immunogen hnmﬂ’f‘g:‘:u‘m Immune response Reference
Specific antibody response
P30 ip. against complete virus (421
parlicies
VPl (135~ Specilic amibody response
Alfalia . i ip. againgt complete virug {43}
B0 ,
) particles
Vel (131~ Antibody regponse and «
L60) * id oral protection against vieulest {401
challenge
. . ’ Antbody response and
Ara m*ms Y €147 3
m:wl‘;m = ;:{!;01) Ui ip. proteciion against virulent fay!
: > challenge
Antibody response snd .
Potato VP ip. protection against virulent {441
challenge

type responseE 7HITRs 5ol St} HESE structural protein
9] VP12 serotype®l W3 specificity’} & whHel vp2,
VP3, 3D 53] 3D9] 739~ serotypes®] thdl cross-reactivity”}
%101 serotype non-specific vaccination®] 7Fs-3trh® o] 2}t
3DE ©}&3F vaccination®] o)E By o 7o)

FMDV Ol type2] PI2A3C3D coding sequence® CMV
promoterS 2o} non-infectivity® 712 wlo]#E 2 capsidE &5
FE YoM TEAXA T B swined) im. vaccinationA|Z]
S protection®] F-& Yol Az} 4uiz] F 2vkelolA fully
protection®] WEFRIL, 919] strategyoll GM-CSF(granulocyte-
macrophage colony stimulating factoryg immune modulatorZ
A zZko] HEd A+ neutralizing antibody response w7} =
7heE g BT oleh wlSg WA o ® 2B} 3D
coding sequence®] upstream®l] VP1€] 200-213 residues, 143-
160 residuesE fusionA|# swine] GM-CSFE 7o im.
vaccination A|7] Ago] BT

Edible Vaccine. Edible vaccine antigen coding DNAE
plantel] FZEAS A7 F 1 plantE 3G 52 A Fo Al
7o =X antigen specific immune responses =3k o)
o} Edible vaccine®] “4HLS thge] antigen® UE 4 U
A Fe] vwjgo] Asirhs Zlo|th B8k vaccination
o SleA purificationZ}-g ] AJefo] 7hsabH, 1 Fo] Hhy
ZrcksithE SAo] qirhse

ST5EY vaccines FHHL o Yehis UEA immune
response ¥ 2 mucosal  immunity$1d], ©]&81%  mucosal
immunitys= 22 S0 98] infectious agentsel] thate] 17k
F5sl o8] BEY protectiondl] Eo] A&H 9t FMDV
antigens 2SS transgenic plants?} 4Bl A Sy
H M cells E3t antigen-specific IgA B! TgG7l A4 =™
mucosal microenvironment®] =8 effector cell?l Th cell, Tc
cellZ°] 28kl FMDV protection®] 7} 3Fth Table 4%
FMDV transgenic plantg 3 immunitys ol Addof] o
8 okl w2 sloth

Recombinant Protein Vaccine and Peptide Vaccine.
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>

L

e

]

Chemically inactivated vaccine® 7F4 & THLe odda} HA}

St vitusE TV o odirdEel Hasiy, el ik 34
7} A7 Bkl wlolElAa WEE 9ol ik Alejtth o
23 g nolshy] flsl ¥HEe] 7 Alo] 9dE immunogen
o1, recombinant proteing ©]4-3F vaccine®]th.'” Recombinant
protein vaccineS A NAM HHAd vlolE g o R
A o) Wil vinell HEE Yol glrke ol 7 &
Aolt}, ®3h recombinant protein®]t} peptidel AAAt)go]
I, Bl golshett?

E33 vaccine® high-affinity neutralizing antibody®] %
= 99 potent B cell siteE TR Z IT}® FMDVE] VPI
capsid prominent G-H loop= neutralizing antibodyE %317
3% #2738 immunogenic site®]th ©] VP1el G-H loop
peptideZ 3+ FMDV recombinant protein vaccine®] H3L%l
uh o} gl A9l siX] o] G-H loop synthetic
peptide2 administration3+312 ol high level®| neutralizing
antibody”} A H A1} protection A 29hel 0 gkald
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lFolth, VPI= 4x9F si#e] MHCO ©J3) QA== T-helper
cell epitope®] §15L, VP1 2179 promiscuous T-helper cell
o= 7] wigolrh

FMDV-specific T cell epitope™HS 7F2] 32 immunizationS:
39S ), susceptible bovineollAl FMDV T cell epitope®]
vaccine 7|tk w29 protection &E7F YUERA &9k
k29 wald G349 neutralizing antibodyE T3k
vaccine2 FMDV type OE #I8] immunogenicity 9} cross-
reactivityS 918} #HXEE T} B cell epitopes site® TR
wofof g} 0

AN

z2 B
FMD¥  Picornaviridae family2] Aphthovirus genusoll £33}
= FMDVel 9]8h nfojei2A] A oga FMD7E EHE A%

L

i

-
-

& =1 Aetumio) ojjeh 7 olele] PMDS] IS Ao

aHE xae) sfEpde] EVFssiAnE FAF R wig-
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T3 respiratory tract& 538t infection®]™ L infection
cycle=+ attachment, uncoating, negative replication, positive
replication, capsid assembly, cell lysis 59 d¥e] A4S A
A cytopathic effect’} LFEFAT}. ©]3 macrophage 2 dendritic
celle3} 7+8 infectious carrierel] &8 ThE 2& Fog A
WAl =of B, 234, A8FK19 St veRdtt
o]21st FMDE <ll%sl7] 918t vaccination strategys= Table
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20 wet Zpo|7t UARE FFHSEE virus®]  structural
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gk Th2 immune response”| 3

ShH, o] 38t vaccines ©]9]|= interferon @ guanidinex} 7
2 FMDV replication AN 345 Zh= druge] AR 7FsAdo]
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EF7HE  #A 9 8lo] 8 X (Foot-and-Mouth Disease  Virus:
FMDV)+= single stranded positive RNA virus= nonenveloped
capsid virus©] T}, Viral genomeS 82KbZE 3Fite]l ORFQI
polyprotein® 2 o]l 01 A capsid protein coding region
¢l P1, replication related protein coding region3! P2, RNA
dependent RNA polymerase coding regiond] P3E A ® T}
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