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Introduction

= Situation

- There have been a total nine outbreaks in Korea.

- FMD and occured every year since 2014.

- For the first time, two serotypes (O and A) of
FMD occurred simultaneously in 2017.

= FMD SOP in Korea

- In case of FMD occurrence with non-vaccinated
serotypes(=» Emergency situation)

= Interested in

- A rapid and easy tool which can distinguish the
serotype of FMDV for the on-site diagnosis of
suspected FMD outbreaks.

= AIM

- To develop a lateral flow strip test for rapid
detection of FMD virus serotypes O, A and Asial
which mainly found in near country, East Asia.




Schematic diagram

Absorption pad ——»

Nitrocellulose

membrane
Control line —» ¢ > Goat anti-mouse IgG
T1 <“— Common P> Mouse anti-FMDV mAb (all serotype detectable)
2 « i FMDVO o Mouse anti-FMDV O specific mAb
Test lines —» :
T3 “——— FMDV type A——=—> Mouse anti-FMDV A specific mAb
T4 <« —FmDV type Asial —+—> Mouse anti-FMDV Asial specific mAb

Gold > Mouse anti-FMDV mAb (all serotype detectable)
conjugate pad conjugated gold nanoparticle (Size: 40nm)

Sample pad — :
60ul .
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PI‘I Nncli ple(LateraI flow immunochromatographic assay)

1) Sample loading

2) Primary antigen-antibody reaction in gold conjugate pad
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3) Secondary antigen-antibody reaction on test lines in nitrocellulose membrane

4) Unbound molecules(antigen or antibody) are moved to absorption pad
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Strategy

FMDV(+)(C, SAT1-3)

FMDV O (+) FMDV A (+) FMDV Asial (+) (Not O, A, Asial) FMDV (-)
C C C C C
T1 T1 T1 T1 T1
T T T2 T2 T2
3 T3 T3 T3 T3
T4 T4 T4 T4
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Immunogen
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Characterization
(Capture & Conjugate mAbs)

Serotype Immunogen Clone Isotype Epitope VNT
(ngfu?g/m?b) O1 Manisa 7F32 IgG1l  Conformational -
(ngfu?evmﬁ‘b) A22 Iraq 3H28 IgGl Conformational -
F(E/IDV Asial Asia 1 Shamir 5D39 IgG2a Conformational -
apture mAb)
FMDV Common A22 Traq 1E58 IgGl1  Conformational )

(Capture/Conjugate mAb)




FMDV Common mAb FMDV O mAb FMDV A mAb FMDV Asial mAb

(1E58) (7F32) (3H28) (5D39)
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Characterization
(Capture & Conjugate mAbs)

Serotype Immunogen Clone Isotype Epitope VNT
(Cz'gfu?g/m?b) O1 Manisa 7F32  IgGl Conformationalé -
(ngfu?evmﬁ‘b) A22 Iraq 3H28 IgGl Conformationalé -
F(E/IDV Al Asia 1 Shamir 5D39 IgG2a : Conformational -
apture mADb) : -
FMDV Common A22 Trag 1E58 IgG1 Conformatlonalé )

(Capture/Conjugate mAb)

" asssssssEsssEssEssEssEEEsEEEEEEEEC




Validation

(Reactivity/Specificity)

A

Asial

Serotype

T SEA SEA ME-SA | ME-SA
ODOtYDE| /njva—0g [ Mya-08 | /Pandsia | /Panisia
Name L] :\%3 Chung—-Ju [,

Asia/G-IV

G-V

A22 Iraq

CAM/9/80

seneca Swine

Neagtive Control

valley | vesicular
dizeaze




Validation (Sensitivity)

Common
o
A
Asial
(5 LINE)

LA

T

A A (0] o Asial cc3
Sample (pochen) (yencheon) Boen) (Jeongeup) | (Sharmir) | (/Resende/) SATL SAT2 SAT3
Dilution
10TCID50)543543 4 51413|5|14]|3|5|4(3(|5]4 5|4 4
Detect + + |+ | + + + | + + [+ |+ |+ |+ ]|+ | +]+ + | + +
Control

Sensitivities ranged from 103 to 10* TCIDy, of Seven serotypes of FMDV.

rRT-PCR
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Comparison
(Svanodip, PBM, Ag-ELISA(Pirbright), rRT-PCR)

A A 0O @) Asial C

Sample SAT1 SAT2

(pocheon) | (Yeoycheon) | (Boeun) (Jeongup) | (Sharmir 1) KResende/BRA)
Dilution : :
(10TCID50) 5(4|13|5(4|3|5|4|3(5]|4([3]|5]4:3 : 5143|5413 |5(|4]|3]S+5

Detect + | + - + + | + | + | + - + | + - + +:|!+):+ + | + | + | + + + + + +

Control

Control

Common

A o

. A
Asial

Asial
(5 LINE)

Contro.»
FOTTTION
Controf"‘
Common
SVANODIP
(2 Line) K
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L »

FvDV

b

RN ]
> Contrc;l"o' il
SP [« sp
NSP ". NP
|(PBM 3 LINE)

p *
- .
Taanun®

o + | -l -1+l +[-1+1+[-1+1+]-[+]+:

3 r3 0
:’Ag ELISA % 2.73980.5497 | 0.0663 | 2.7517 | 1.1207 | 0.1356 | 0.855 |0.2349|0.0622 | 1.0926 | 0.7026 | 0.0542 | 1.8792 | 0.602% | 0. 04214 3.54762.8212]0.3768 | 3.2702| 1.5022 | 0.2154 -
. =

| ] . o .
Pirbright) - + |+ | -+ |+ [+ |+ |+ -|+]+]-1+]+ + |+ |+ |+ [+ +]+]-

®*,, e
rRT-PCR + |+ |+ |+ |+ |+ + |+ ]|+ +]|+]|+]+]|+ + |+ |+ |+ |+ +]+ ]+

Svanodip: Commercial product, detect all seven serotypes of FMD(Not distinguish)

PBM: Commerical product, detect 4 serotypes of FMD(A, O, Asial and C)(Not distinguish)



Comparison of Visibility

Sample O Jincheon
Titer 10* TCID s
Kind of Kit | APQA 5 LINE| SVANODIP PBM
Control | P> é Control >
Common P % Control §»
MARKS °|* :;_ SP P
ke E NSP >

FMDV >
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Clinical samples (saliva)

O Type O Type

Type (17 Outbreaked|  (Infected)
Sample Saliva | Saliva | Saliva:| Saliva [
P 266 | 439 | A-1: A= |
Detect - + + I U+)E
Control : :
common Control l’ E l E
o commen : 3
A 0 : :
Asial A E : :
(S5LINE) psinl : ]
Control * E §
Control :
Common : -
SVANODIP(2 LINE) FiDv >
- W+- - s
control Control E §
SP SP : E
NSP : :
PBM(3LINE) F
N\ F

rRT-PCR

o 0.0964 | 0.1004 | 0.1026:| 0,0296 [
Ag ELISA(Pirbright) : n n : ( 3 ) -
+ + + +




Saliva samples(FMDVO)

Pan-FMDV Rapid kit
SVANODIP(Sweden)
(6/9)

FMDV O Rapid kit
Koreanrqa)
(9/9)

Pan-FMDV Rapid kit

PBMwsa)
(0/9)




Saliva samples(FMDV A)

Pan-FMDV Rapid kit FMDV A Rapid kit ~ Pan-FMDV Rapid kit

PBMusa) Korea(aprqa) SVANODIP(sweden)
(0/2) (2/2) (1/2)




Conclusions

Detec
= FMDV Serotyping strip can{

= FMDV Serotyping strip showed high

= FMDV Serotyping strip will be useful

—

t all seven serotypes of FMD

Distinguish serotypes O, A and Asia 1

—Sensitivity( 1034 TCID.,)

—

— Accuracy (rRT-PCR, Ag ELISA)

__where Lab diagnosis is not available

for the on-site diagnosis of suspected
FMD outbreaks

\in Seneca VaIIey Virus infected countries



Further research

Absorption pad —»

Nitrocellulose
membrane
Control line * (Goat anti-mouse IgG)
Test line 1 (Mouse anti-FMDV mADb)
(FMDV Common mAb, 7serotype)
Test line 2 :@(Mouse anti-SVV specific mAb-2)
(Seneca Vally Virus) :
Gold %. Mouse anti-FMDV Common mAb (all serotype detectable)
ol¢ —> conjugated gold nanoparticle (Size: 40nm) :
conjugate pad :
U" Mouse anti-SVV specific mAb-1 :
conjugated gold nanoparticle (Size: 40nm) :

Sample pad >
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