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O #He wal 2 g B{Ase IZ7EE European Union Vaccine Bank (EUVB), International

z

Vaccine Bank (IVB; =2 4188 =) National reserves® ez HIASI=d], EUVBY 742
WAIHl = EC decision 91/666/EECO] HA|E thE B&3) 398 137} straino. & 45t
39 9d 29wl FES H G351 o™ o]E EC decision 2001/660/ECo] HAIZE 37 AlEH =

O T Mg FAMAPAWBSl HAEU F
296, dZow 83} FY 300% FRow

£3] 01 Manisa + 2001'd #AS 97w A= AL

1) 50% Protective Doses. 50% Hol&8-& Uehll= 8% 7AY EZs) wiile a5 ALkl g 2&3td .



Bae] BastAY Ao w FE8MA AxzAet AlkS R FASE FAQLH, EE3)
g 5329 RE Fio] BF.
o] T =gy J|E BAF gl F71E 170

o) Wb WMag wAL 20039 olF 140% FRO

=
fu
M
flo
nj
fz
=)
o
S
A
N
—
Do
w

TAG tulsta = SUbE & olz=EtATh hAlFe] 7F WAl ® 257 RS B3t
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reserves Aol A F7ketE FA. EUVBAIA & 7]1& 33 199k FRoA 39 99t T2
© 2 total national reservesoll A+ 3% S5 HLSE HoA 5 39gE RO ZAg
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01 Manisa

SAT2 Eritrea [ SAT2 Saudi Arabia
A lran 05

A22 Iraq

ASLA 1 Shamir
0-3039

A24 Cruzeiro

A Malaysia 97

01 BFS 1860
AJASIASG I

A Saudi Arabia 23/86
SAT 2 EAfrica

A Eritrea 98

SAT 1 S.Africa

5AT 2 Zimbabwe

A lran B7

A lran 96

No of doses in Millions
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1 2 3 B 5

= 2019

19 10. 20173, 201939 ] TAY FAdWA HS EF IR

Number of doses per country
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DEFINING RISK SELECTING VACCINES

Regional risks: Risk Profile:

Vaccine Coverage:

I O-TUR/5/2009 [HIGH]
S O-3039 [HIGH]

i— O1-Manisa [HIGH)]
== O1-Campos [HIGH]
L] O-BFS5/1860 [LOW)]
; : E— 0-SKR/7/2010 [LO
Viral AASIASea BT RO SA SAT T oicaTHAY B O-TAW/9B [V |.[ov1j]V]
lineages: ' %ME‘SN A-TUR/2006 [HIGH] 1IN
e A22 Iraq [HIGH] I
SAT3 A-lran-05 [HIGH] Il
AEURO-SA A-Malaysia 97 [ A HIGH] =i
yorip A-Eritrea [MEDIUM] I

A-SAU 95 [LOW] I
A24 Cruzeiro [LOW] |
Asia1-Shamir [HIGH] Il
SAT 1 Rho/78 [MEDIUM]
SAT 2 Eritrea 3218 [HIGH] 5
SAT2-ZIM [MEDIUM] [ |

Insufiicient Data:  C1 Oberbayemn [LOW],
SAT2 SAU [HIGH]:

m_.-..::';@ ) eofid SAT3 ZIM 2/83 [LOW]

NB: Analysesuses bestavailabledata, however there are gaps In surveillance and vaccine coverage data www.pirbright.ac.uk
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- National Animal Disease Preparedness and Response Program (NADPRP)
- National Animal Vaccine and Veterinary Countermeasures Bank (NAVVCB)
- National Animal Health Laboratory Network (NAHLN)

o "= FFFUSDAS A AR FF dgis T8, 39 = Ed 4
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https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/emergency-management/ct_fmd
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/farm-bill/farmbill 12101

https://www.aphis.usda.gov/aphis/newsroom/stakeholder-info/sa_by_date/2019/sa-09/animal-vaccine

ezl 714 shee] F Al G Al EAIE


https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/emergency-management/ct_fmd
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/farm-bill/farmbill12101
https://www.aphis.usda.gov/aphis/newsroom/stakeholder-info/sa_by_date/2019/sa-09/animal-vaccine

Q) & =7F FAS A=

O &rl HEEe| FrMEe A&HoR MAYFT A P,

O Naranjo, Jos¢ 5ol w=m 201185 E 2020974 FA1Y A= 23 A (THE PLAN
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FOOT-AND-MOUTH DISEASE)ell 4§ A2l BaAs AFsAL.
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@ A EH:
Naranjo, José, and Ottorino Cosivi. “Elimination of foot-and-mouth disease in South America: lessons
and challenges.“ Philosophical Transactions of the Royal Society B: Biological Sciences 368.1623
(2013): 20120381.
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243 293 A 534
0-3039 300,000
Serotype O 300,000
Ol1-Manisa , 300,000
Trivalent
A22-ITraq 300,000
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A-Malaysia97 - 200,000
Total 300,000 1,100,000
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WHE 2020 9€7bA] 24" OE - FAOS] Azt R arxel WRLFMDO] #7]'8 X 1A
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Fo FAY o WA 2

=A VNT(virus neutralisation test), LP-ELISA(liquid-phase blocking
A W g A =vtel] mEd i gel e wiA A3 7)o
T dey ol &

B Ae AAste] dEAo=w A3ty

: OIE-FAO FMD Ref Lab Network Report 2015~2019, OIE-FAO FMD Ref Lab Report Jan
-Mar/Apr-Jun/Jul-Sep 2020.

HlolE 2o W@ o WAF BAHH Az

=7t £e by~ AYY [FRARAZE  |0/3039
HEG VIT/13/2020 O/ME-SA/Ind-2001
HEY VIT/19/2020 O/ME-SA/PanAsia
HES VIT/15/2019 O/SEA/Mya-98
HE ‘a‘ VIT/31/2019 O/SEA/Mya-98
O/SEA/Mya-98,
E VIT/13/2019
Med . O/ME-SA/Ind-2001
vaa O/Sogamoso-Boyaca/Colombia/ EURO-SA/Andean 2018 6
2018 LREF 157.826
O/Maycao -Guajira/Colombia
Bt EURO-SA/Andean 2018 6
4 /2018 LREF 157.876 /Andean
O/San_Diego -Cesar/Colombi
noyg |OfSanDiego ~Cesar/Colombialy, o o)/nndean 2018 6
/2018 LREF 157.878
287 SRL 16/2018 O/ME-SA
2837 SRL 14/2018 O/ME-SA
=837 SRL 1/2019 O/ME-SA/Ind-2001
2837 SRL 17/2019 O/ME-SA/Ind-2001
== 18074 O/CATHAY
F= 19011 0/Ind-2001
= 19028 O/CATHAY
REEER ERI 3/2017 O/EA-3
REEER! ERI 8/2017 O/EA-3
Jje] ex]o} O/ETH/73/2018
JJg] o]0} O/ETH/9/2019
= 9 Isolates
i O/SKR/1/2019
B = 11 isolates O/ME-SA/Ind2001e
B 7] OITUR/7/2019 O/PAII/QOM-15
B 7 O/TUR/11/2019 O/PAII/QOM-15
SJFHE EGY 34/2017 O/EA-3
7] ~e PAK 46/2019 O/ME-SA/Ind-2001
7] < PAK 3/2020 O/ME-SA/PanAsia-2
Matched with the vaccine
« . . . . Borgeriing
DPV: Days post vaccination, DPR: Days post revaccination N Not malched wilh the vacsine



# 20. 2019~2020d ¢ E=H OF Hlolg| 2o WF FQo WAF

B E (A5

=7} £ rlolg = A9Y [fFAAAF
= HKN/21/2018 O CATHAY
T HKN/23/2018 O CATHAY
I HKN/01/2019 O CATHAY
I3 HKN/04/2019 O CATHAY
I VIT/06/2018 O CATHAY
I UGA/06/2019 O EA-2

T UGA/10/2019 O EA-2

I UGA/21/2019 O EA-2

i ZAM/02/2019 O EA-2

T ALG/05/2018 O EA-3

i ALG/11/2018 O EA-3

T ALG/01/2019 O EA-3

T BKF/04/2018 O EA-3

N:he BKF/09/2018 O EA-3

I CIV/03/2018 O EA-3

L= EGY/34/2017 O EA-3

I ETH/20/2018 O EA-3

I ETH/23/2018 O EA-3

I ETH/73/2018 O EA-3

i ETH/09/2019 O EA-3

I GNA/03/2018 O EA-3

i MAU/01/2018 O EA-3

T MOR/01/2019 O EA-3

i PAT/01/2018 O EA-3

L= SEL/13/2018 O EA-3

I SSD/06/2017 O EA-3

L= TUN/01/2019 O EA-

I MOG/21/2018 O/ME-SA/Ind2001
I MOG/23/2018 O/ME-SA/Ind2001
I NEP/07/2018 O/ME-SA/Ind2001
I NEP/01/2019 O/ME-SA/Ind2001
I PAK/01/2019 O/ME-SA/Ind2001
T SKR/01/2019 O/ME-SA/Ind2001
T SKR/04/2019 O/ME-SA/Ind2001
= TAI/13/2017 O/ME-SA/Ind2001
I TAI/16/2017 O/ME-SA/Ind2001
T TAI/15/2018 O/ME-SA/Ind2001
I BHU/01/2019 O/ME-SA/Ind2001e
T BHU/09/2019 O/ME-SA/Ind2001e
I SAU/08/2018 O/ME-SA/Ind2001e
T SAU/11/2018 O/ME-SA/Ind2001e
I LAO/01/2018 O/ME-SA/PanAsia
I TAI/04/2018 O/ME-SA/PanAsia
ke VIT/10/2018 O/ME-SA/PanAsia
T ISR/02/2018 O/ME-SA/PanAsia-2
L= ISR/04/2018 O/ME-SA/PanAsia-2
T ISR/42/2018 O/ME-SA/PanAsia-2
= ISR/71/2018 O/ME-SA/PanAsia-2
L= ISR/78/2018 O/ME-SA/PanAsia-2
T ISR/12/2019 O/ME-SA/PanAsia-2
I ISR/27/2019 O/ME-SA/PanAsia-2
I PAK/12/2019 O/ME-SA/PanAsia-2
I PAK/23/2019 O/ME-SA/PanAsia-2
I PAT/03/2019 O/ME-SA/PanAsia-2
i PAT/04/2019 O/ME-SA/PanAsia-2
ok TUR/11/2018 O/ME-SA/PanAsia-2
Nk TUR/04/2019 O/ME-SA/PanAsia-2
= MOG/25/2018 O/SEA/Mya-98
= MYA/01/2013 O/SEA/Mya-98
8= TAI/14/2018 O/SEA/Mya-98
= VIT/01/2019 O/SEA/Mya-98

0/3039

OITUR ; O SKR 7

=  Matched with the vaccine
Borgeriing
Not matchid wilh tha vaccing
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Russia Russia

u ALY [F4AA | O TWN : ; ) Russia SEA | Russia SEA
=7} B vlolg)x = 197 PanAsia PanAsia PanAsia2 1 2010 | 2014
/2000 12012
B Ao} O/Primorsky/2019 -
gJAle} | OfZabaikalsky/2019 -

7t |REuel &) AYPFAAT

=3 19025 AlSea-97
d@=eol ERI 7/2018 | A/Africa/G-IV
geesol  AETH

/85/2018
agese  AETH

/19/2019

H= 33 isolates | A/Asia/Sea-97

E7) IRN 98/1 | A/ASIA/Iran-05
¥ |UGA/28/2019| A/Africa/G- 1
¥ |UGA/42/2019| A/Africa/G- 1
¥ | ZAM/4/2018 | A/Africa/G- 1
¥ | ZAM/5/2018 | A/Africa/G- 1
B3 | EGY/2/2018 | A/Africa/G-IV
9= |ETH/35/2018 | A/Africa/G-IV
9= |ETH/48/2018 | A/Africa/G-IV
9= |ETH/85/2018 | A/Africa/G-IV
¥ |ETH/19/2019| A/Africa/G-IV
¥ |TUR/01/2017 | A/Africa/G-VII

¥ |TUR/13/2017 | A/Africa/G-VII

9= | PAK/01/2018 | A/ASIA/Iran-05
@3 | PAK/24/2019 | A/ASIA/Iran-05
@3 | TAI/10/2017 | AJASIA/Sea-97
B3 | TAI/19/2017 | AJASIA/Sea-97
@3 | TAI7/2019 | AJASIA/Sea-97
@3 | TAIB/2019 | AJASIA/Sea-97
o|Z]E | EGY 2/2018 | A/Africa/G-IV
7] 2% | PAK/30/2016 | A/ASIA/Iran-05
7] 2% | PAK/73/2019 | A/ASIA/Iran-05
7] 2% | PAK/01/2020 | A/ASIA/Iran-05
w7 28| PAK/02/2020 | A/ASIA/Iran-05
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=7t EE ol A AYE [FAAAT
Bz} SAT3/NAM
B9l SAT2/ZIM
ASIA-1/ASIA
7] IRN 98/20 .
/Sindh-08
d g Ed e} ERI 19/2019 SAT2/VII/Lib-12
d Y Ed e} ERI 28/2019 SAT2/VII/Lib-12
ASIA-1/ASIA
PAK/10/201
= AK/10/2019 /Sindh-08
ASIA-1/ASIA
PAK/11/201
= AKFL1/2019 /Sindh-08
4= PAK/14/2019 ASIA-1/ASIA
/Sindh-08
3= ZAM/10/2019 SAT2/ 1
e ZAM/12/2019 SAT2/ 1
I EGY/1/2018 SAT2/VI/Ghb-12
oA E EGY 1/2018 SAT2/VI/Ghb-12
oA E EGY 7/2018 SAT2/VII/Lib-12
olAE EGY 34/2018 SAT2/VII/Lib-12
7| 26 PAK/32/2016 Asia 1/Sindh-08
u}7) A€ PAK/75/2019 Asia 1/Sindh-08

Matched with the vaccine

Bargeriing
 Not matchid wilh the vaccing
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Pool 1

2018

2019

Circulating FMD viral lineages

-Serotype O
-SEA/Mya-98
-ME-SA/PanAsia
-ME-SA/Ind2001d
-ME-SA/Ind2001e
-CATHAY
-Serotype A
-ASIA/Sea-97
-Serotype Asial*

-Serotype O
-SEA/Mya-98
-ME-SA/PanAsia
-ME-SA/Ind2001d
-ME-SA/Ind2001e
-CATHAY
-Serotype A
-ASIA/Sea-97
-Serotype Asial*

Internationally produced vaccines

-O /Campos, O/Manisa,
O/Nakornpathom, O/Primosky,
073039

-A/Malaysia/97, A/Zabaikalsky,
Allraq/64, A/A22-IRQ.

-Asial /Shamir

-O/Campos, O/Manisa,
O/Nakornpathom, O/Primosky,
0/3039

-A/Arg2001, A/A24/Cruzeiro,
Allraq/64, A/Malaysia/97,
A/Zabaikalsky, A/A22-1RQ
-Asial/Shamir

Locally produced vaccines
(at RRL SEA)

-0: 189/87 (Udornthani/87)
-A: Lopburi/12, Sakolnakorn /97
-Asial: Petchaburi/85

-0: 189/87 (Udornthani/87)
-A: Lopburi/12, Sakolnakorn /97
-Asial: Petchaburi/85

Locally produced vaccines
(at FGBI ARRIAH)

-0O: Ind-2001d, Mya-98, PanAsia,
PanAsia-2

-A; G-VII, Iran-05, Sea-97
-Asial: Shamir, Sindh-08

-0: Ind-2001d, Mya-98, PanAsia,
PanAsia-2

-A; G-VII, Iran-05, Sea-97
-Asial: Shamir, Sindh-08

Locally used vaccine strains
(by Chinese manufactures)

-O/Mya-98 (O/Mya98/BY/2010
and Re-0O/Mya98), O/HK99
-Re-A/Sea-97 (Re-A/WH/09),

AFT7?2
-Asial/GV (Asial/JSL/06)

-O/Mya-98 (O/Mya98/BY/2010
and Re-0O/Mya98), O/HK99
-Re-A/Sea-97 (Re-A/WH/09)
-Asial/GV (Asial/JSL/06)
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Pool 2

2018

2019

Circulating FMD viral lineages

-Serotype O
-ME-SA/Ind-2001
-ME-SA/PanAsia-2
-Serotype A
-ASIA/IND
-Serotype Asial

-Serotype O
-ME-SA/Ind-2001
-ME-SA/PanAsia-2
-Serotype A
-ASIA/IND
-Serotype Asial

Internationally produced vaccines

-O/ME-SA/PanAsia-2,
O/TUR/09*, O/3039*

O/ME-SA/PanAsia-2,
O/TUR/09*, O/3039*

Locally produced vaccines
(by Indian suppliers)

-O/IND/R2/1975
-A/IND/40/2000
-Asial/IND/63/1972

-O/IND/R2/1975
-A/IND/40/2000
-Asial/IND/63/1972

¥ 25. OIE - FAO FMD Ref Lab Network Reportoll Al #| &3 pool3dl FHFHE= &Y 7

Pool 3

2018

2019

Circulating FMD viral lineages

-Serotype O
-ME-SA/PanAsia-2
-ME-SA/Ind-2001
-EA-3

-Serotype A
-ASIA/Iran-05
-ASIA/G-VII
-Serotype Asia-1
-Sindh-08

-Serotype O
-ME-SA/PanAsia-2
-ME-SA/Ind-2001
-EA-3

-Serotype A
-ASIA/Iran-05
-ASIA/G-VII
-Serotype Asia-1
-Sindh-08

Internationally produced vaccines

-O/ME-SA/PanAsia-2
-O/Manisa

-A Tran-05 (or A TUR 06)
-A22/[raq

-Asia-1 Shamir

-A/G-VII

-O/ME-SA/PanAsia-2
-O/Manisa

-A Tran-05 (or A TUR 06)
-A22/[Iraq

-Asia-1 Shamir

-A/G-VII

Locally produced vaccines
(at ARRIAH )

-O/PanAsia-2
-A/ASIA/G-VII
-Asia-1/Sindh-08
-A/ASIA/Iran-05

-O/PanAsia-2
-A/ASIA/G-VII
-Asia-1/Sindh-08
-A/ASIA/Iran-05

Locally produced vaccines

-O/PanAsia-2/QOM-15
-A/Iran05/SIS-13

-A22 Iraq

-A/Asia/G-VII

-Asia 1/TUR 15 (Sindh-08)

-0O/PanAsia-2/QOM-15
-A05 variant
-A/Asia/G-VII

-Asia 1/TUR 15 (Sindh-08)

-Asial/Shammir -Asial/Shammir
Locally used vaccine strains -Vetal -Vetal
(other suppliers in the region) -MEVAC -MEVAC
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Circulating FMD viral lineages

Pool 4
2018 2019
-Serotype O -Serotype O
-EA-2+3+4 -EA-2+3+4
-ME-SA/Shargia-72+Ind2001 -ME-SA/Sharqia-72+Ind2001
-Serotype A -Serotype A
-AFRICA/[-IV+VI -AFRICA/I-IV+VII

-ASIA/Iran-05 BAR-08
-Serotype SAT 1

-ASIA/Iran-05 BAR-08
-Serotype SAT 1

Internationally produced vaccines

—[+IX -[«IX
-Serotype SAT 2 -Serotype SAT 2
=V VIl XII =1V VIl XIII
-Serotype SAT 3 -Serotype SAT 3

-O/Manisa

-O/Manisa

-O/PanAsia-2 (or equivalent)
-A/Eritrea

-SAT2/Eritrea

-O/PanAsia-2 (or equivalent)
-A/Eritrea

(no longer supplied by BI)
-SAT2/Eritrea

Locally produced vaccines from
KEVIVAPI (Kenya)

-O: K 77/78 - EAl
-A: K5/80 -G1
-SAT1: T155/71-NWZ
-SAT2: K52/84 - IV

-0: K 77/78 - EAl
-A: K5/80 -G1
-SATI: T155/71-NWZ
-SAT2: K52/84 - IV

Locally produced vaccines from
Ethiopia

-Serotype O
-Serotype A
-Serotype SAT2

-Serotype O (EA-3)
-Serotype A (G-1V )
-Serotype SAT2 (VID

Locally used vaccine strains BVI
(Botswana) and ME-VAC (Egypt)
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Circulating FMD viral lineages

Pool 5
2018 2019
-Serotype O -Serotype O
-WA and EA-3 -WA and EA-3
-Serotype A -Serotype A

-AFRICA/G-IV &G-VI
-Serotype SAT1

-Topotype X
-Serotype SAT 2

-Topotype VII

-AFRICA/G-IV &G-VI
-Serotype SAT1

-Topotype X
-Serotype SAT 2

-Topotype VII

Internationally produced vaccines

-O/Manisa

-O/Maghreb

-O/PanAsia-2 (or equivalent)
-0: 3039

-A: Eritrea

-SAT 2: Eritrea &Zimbabwe

-O/Manisa

-O/Maghreb

-O/PanAsia-2 (or equivalent)
-0O: 3039

-A: Eritrea

-SAT 2: Eritrea &Zimbabwe

Locally produced vaccines

-O: NIG 04/14

-0O: WA and EA-3 topotypes
-A: NIG 07/13

-A: West Africa (G-IV lineage)
-SAT 1: Topotype X

-SAT 2: NIG 03/12

-SAT 2: Topotype VII

-O: NIG 04/14

-0: WA and EA-3 topotypes
-A: NIG 07/13

-A: West Africa (G-IV lineage)
-SAT 1: Topotype X

-SAT 2: NIG 03/12

-SAT 2: Topotype VII

-0, A, SATI1-2

(Boru-Vacc, Nigeria)
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Pool 6

2018

2019

Circulating FMD viral lineages

-Serotype SAT1
-Topotypes [eIl-IIl

-Serotype SAT2
-Topotypes [eIl-IIl

-Serotype SAT3
-Topotypes [<Il-IIl

-Serotype SAT1
-Topotypes IeIl-Ill

-Serotype SAT?2
-Topotypes [eIl-Ill

-Serotype SAT3
-Topotypes [<Il-Ill

Internationally produced vaccines

-SAT 1: SATI105, BVI vaccine
-SAT 2: SAT251, BVI vaccine
-SAT 3: SAT306, BVI vaccine

-O/Manisa

-SAT 1: SAT105, BVI vaccine
-SAT 2: SAT251, BVI vaccine
-SAT 3: SAT306, BVI vaccine

Locally produced vaccines

-SAT 1: SATI105, SATI109
-SAT 2: SAT251, SAT2035
-SAT 3: SAT306, SAT309

-O/Manisa

-SAT 1: SATI105, SAT109,
SAR/9/81

-SAT 2: SAT251, SAT2035,
SAR/3/04, KNP/1/10

-SAT 3: SAT306, SAT309,
KNP/10/90

¥ 29. O - FAO FMD Ref Lab Network Reportoll Al A|Z3 pool7d F=HE= A FT7

Pool 7

2018

2019

Circulating FMD viral lineages

Internationally produced vaccines

All vaccines used in the region
are produced in South America
(Argentina, Brazil, Colombia,
Paraguay &Venezuela have
vaccine manufacturers)

All vaccines used in the region
are produced in South America
(Argentina, Brazil, Colombia,
Paraguay &Venezuela have
vaccine manufacturers)

Locally produced vaccines

-0O: 01 Campos
-A: A24 Cruzeiro, A/Arg/2001
-C: C3 Indaial*

-0: 01 Campos
-A: A24 Cruzeiro, A/Arg/2001
-C: C3 Indaial*




5. =) W B9 WF AX 2 A A

FE 30. 2017~2020' A £ =W FAS vio|Z o] the F8 HAF WA A3}

=27}

+4 2ol
a4 wo] 2 2

2017| gk= | O/SKR/2017
2017| 3= | O/SKR/2017
2017 | &= | O/SKR/2017

2017 | &= |A/SKR/3/2017

2018 | &= |A/SKR/5/2018

2018| &= | A/SKR/2018

2019| &= |O/SKR/1/2019

(1) PANAFTOSA vaccine
(2) BI Merial vaccine

M Matchad with the vaccine

Borgeriing
N Mot matched with the vaccine



2

5}

6. ) A%

oy
o

wj

0
o

ol
_iﬂ
ol

AR 710} HolHE a2z, E¢

33k

O A= A&=7]%ke] Holy

]

O Fx
O =Wl Hol 23 A

o

L= elz} obd WA A

O Al

2t (52714 /1,001 &)

.
il

W

A= 94

yus

| s 5aa

SHET 6712

SEEE

YT T

YN

Haue

HARE T

e

n

e

s S

Hepde 4o

1

™

HEE 494

a9 13 s AR 23ASEA %

—_ 555 —_



FHIR WEAMREE 2R

37l

M 1LT51

I RN AL Y i
- - i ' '_“'
1om-ksm @ ——tan gun @Y

- HiFn & |
o
18- M s

3 oyt ]

Huk-dign @ !:.'lillli ?,].ﬂ K Bh 2n mm1 31,100
- Thn @
T - i

I8 13 39 AR 2HASEA % (AH)

FHF WE ST g

Zak:

& Th )W B 4m’

el w8 22,000

EN L1 - LLIH

o=
1,000 - 4378
B0 -
10000 ~ 1
000 - R
000e TTR
Thaa -1 i

a8 800
g
1

a9 13 S AR BRASEA R (AH



FHR UEMSTIEHE

SE8E

_——

B ¥ 38000 [
[ 13 NS T

g
[owm  gges B
P 2T e (A s 16,000
W "{ v 16,000
L3
B S Y —
R ;]
1,500 = 4 s
4,000+ 1,99 : he i
1000 - 5w il | g
ma-nsm B L _53_‘} wE
waod- Tasm i LM 1LOTG

T - Lo i

a9 13 3 AR 2HASEA 8 (AS)

FHIE RS HY

SYEE

—
e 16,000 (o

SE——

st

ey (L e . 2., L8
R iy L¥
.q‘ s 45,000 |
e I — LLF
By
wEs
I A _]lllﬂ o
s E!‘F.I:l”l lT,?m Ii?. L= & “%ﬁ?ui}tm |
1,000 = & 550 A EEE— I\-u_-._-.-l- _
000 -0 | mi‘:ﬁll,mﬂ LH ,,I !_.,Hml 22300 |

100 - i
1 - garmm i
oo Tasm i
T - Lanmd i

J¥ 13 3 AR 2HASEA d% (AH)



FHF WS WY

sat= e

ﬂﬂ sn"'m ::I. 3 ';ll ] .4.I||I E.,DD{] I_ 1=
———— II.
- L fal 1} npg a"l ﬁ‘“-’.‘m 15,000
| $1.. 79,000 8
R L_ m—
b — =, L
b et 9'194 -II u: . 0 'H-':? Hpm .
el B R N ——
0= 2z
[ F L
1,000 - &)
0 =

SRR ]
mas-din
@an-Tiwe i
TH% - oo i)

O¥ 13 3 AR 2HASEA d% (AH)

FHIF BE AT HY

Helgx

=2

- ' ]
#ha
- Y i |
= ' 0 S T000
EEZ | soiWwEa 1 i =i . |
| e E
L . Ey
Ee iy 2T/000 28 e A L I
AR U \
" b L0SERT B.ﬂ:ﬂ |
Huy i Bl ? ]
L]
A
e
22
THE) L A LE]
0= HEF
1,000 - 4390 iz
) -

10000 < 1R
mas- s
waw-Tiwa
T80 - 100,000 i

J¥ 138 3 AR 2HASEA d% (AH)



I B E AT Y

FYEE

ez .
- L
L4 b o ¢ e
s B0 TRER 21000
L g Pl
E'E T
_—_ LT
FEA
il i i
o |
BRI _ wil® T BS12
o selnaig L gy !
1000 - 4550 e okl E'Ec_"_f bl & . 57,885
00« W e IHL‘-" ra——y—
1 - M B i
i
mom- g Tt 15000 A s
wad-TirE i

Thms - s

O¥ 13 3 AR 2HASEA ] (AH)

FHIT QAR HY

Yk

. HEE
| s 31,002_}51 o
- w2 a2 - q 4 10,/588 1] $|32T
{ ! [ 1 I, —
FEEEE
ghi 16 1500 3 el
M2 r i
s LT Ly
oL 3T
[UE] = :
]
T A B T H‘:“l Toounir 11000
iy Fens 5000 J
1 0o« B —_———
% el - 350 T

10000 = 1
O RETE I |
- TiE i
TH e - 1)

I8 13 s $AF 2HASEA F A5



PHIF UEASTX] HE

M2

HiZ=Al
| e
SuumetN 25500 @

o uson
-} .:_..'ﬂel\ 53 25,400 | HAEA

e 11472

EERI L Abs

@ MEY 61,810

O¥ 13 3 AR 2HASEA ] (AH)

oS 2R GUNE wERd 9 wEE 444 97}

O =u FAY Fd¥a BHf A2 20129 F= WAt A F SAT 1, SAT 2, SAT 3,
C¥ 7}7+ 300,005 522 % 1,200,000F 22 B 43193

O 2017 2¢ 9wz B& e 71F 1,200,0005E(SAT 1, SAT 2, SAT 3, C& =z
300,0005F+) <jol Asial® 500,000F%& F7138t9 % 1,700,000 253192

O 2018 3ol =W sHAGNA Aoz AY FA|o] BAYsPL FHF FFE 1}
2018 10€HE =HA A AEF 9WAo=m O0+Ad WS FFSEE WAE v A
A A¥ A 9Y 27FAE FUkete T ol9] F3 ol teiA Fdla EFS A 170%HF
oA Asia 18 709t F&, Al A¥ 232(G-VI, Iran 05) 60
o2 g B Fate] WAl diHlgh

O 2021¢el= miekrt & A= % 9 FE7IZF wr1Y ZA we} Asia 130 thaiA

80%F FiES F71E A Y.



3L Iy FAY 94 Fda Bi R

T F v =57} TF (F) AX &= LR LI
A CGR) 3,000,000 7% : -
SAT1 South Africa 300,000 2017.8.10. 2022.8.9.
SATZ South Africa 300,000 2017.8.10. 2022.8.9,
- 2017.94
"ER A A%
SAT3 South Africa | 10 O 300,000 2017.8.10. 2022.8.9. A
C1 Oberbayern 300,000 2017.8.10. 2022.8.9.
500,000 20161230, | 2021.12.29. | 2017 A%
| . 2018.9%]
Asia 1 Shamir 700,000 201885, 202384 | G
N 800,000 - : 2021
(A 27D ’ 5 A%
AG-VID 300,000 2018.8.5. 2023.8.4.
2018.9%)
A 7%
A(Iran-05) 300,000 2018.8.5. 2023.8.4.




o7

X

4= 7

&}

B

o =) A

Aol Bagh

(1) FLd= A2

-
o

]

Q

Q) 2y A 2& 3 Z7IHA 715

C
Fo
op
oH

<]

)
N

2

1
o}

Ql

Adjuvant

<
G

p—

Nfo

o

(7) AH&

=3
AL

bA 24

J)

Ho

a7 4 A5

244 Azt

H

O Zr=xolA &+

, 28 5 A3

1

EZ

juvant &

(A 8l F, adj

7 (Simulationg &3}

3|
=

5 9%

A3

3r

1 Az At AA R B Bl AR

TH

0

N
ﬁo

gl

Ho
Nd

i

o



| Algtoll th3+ protocol == SOP A&

z
>
b
rlr
o
(o
o

2 fA 2B s 2 A ol

FARAA YAl Fol et JAriEe dASA B HEAY 7 B Bl zo] oF

TFAG WA Y TR AE

C A WA g o) 4, seed virus 2], A, FHoE st AA



® 32, TAY 94 o FAWI A DAE S ofd A

HA A FF AEed
3} &= o= = =
YR e ae | gage | R8T R ATeEY | WA 534 | wIYY
T = g (In-process) HjX] A LT7=A g
A7)
F44, A, A, |, ] . .
Lo 2RABEED A2 @#7hs, e= Wl
HE AR bk 2l 0000eEe 75)
- = %‘ g o = e}
dpojef oy 1R NS AR ey ey 255 Wiz} Fol iﬂ?ﬁﬁ!’?ﬁ
_ o = =23} W3} Fo e _ o= 7 ] (=
@D Noan gam an 1T (Bg 2 Ay 2 |00 T sl w0 A
el (A &e} yglo)g] ) AR A BT Rl
TR el 2| 53 ’
. 5 (2% sodium thiosulfate) Sdnic} 47121
w35 WajSo] 2A
Eg3} Wslgo] 2Ab ZUEE (14652 A% )
1465 &9 lug °ll
S HholE 0] AHg T
o] 10° TCID 5 o]/
7MIAL A 2 83to]
A (SR EE Rl (DR Baule | 238 ol A - -
Hlo)e) B 2 -3 Be]
Al wiFE A5l
Hole s 2 A4
2914, PEG 3,
PEO §3 4¢]
Holels (39 B
azvbEade) g4 (53 NSP A17)2e] &5 22 @rte ol
ul A] o] o] 4 31 21-30Y
B B2 + tveendd [FUE T Gucrose | FABEAA 28] o) [7HA0R A mhAu
Al = ) F7} density ) % 2 | gESe] HSHA (M AF F 30602
A EE RS |4 NSP gz )
nEA) F7h go= W7t
7le &A1 F7H
EPPHI(6, 30744, 2t
Zt 75, 10%%o) 5%)  |F&9A1% (PD50,PGP)
4E VlEoR A4 (5T 37 BUEE
H = PN = =D
AT e sk FEEES Ee (F8 FF0) O 3% | (e FHAH BY
O & o) (e
FEY = BEW A FEoR WA T |, WU TAHD)
ELISA, VNT Z il Al [2)
o BAPs
25e] %% WA 94 i
;4 2 B 88 o) mas el 339
=258l HESL !
AEST UL oy
plak: FESUY o |
b7 : o9 AL
Sy AN ws |
) w3
3
A% S FARF T
B AR A2
EEEEE) =x)
g A
FEAZE 2-8C oA
129 Fsde 59
ZA: kg, 7AY W] Azt #EE A HAH FarEe] ol




O & 7EHLE A &3 71zt &< AT #dF 29 =E& F=VIEAYSI A A F

O =% 7|4 1. Computational approaches for prediction of protein-protein interaction

between Foot-and-mouth disease virus and Sus scrofa based on RNA-Seq.

V7 AnE A Aod AR 2019)
Korean J Vet Serv, 2019, 42(2), 73-83 K.D iy Journal_ of
ISSN 1225-6552, elSSN 2287-7630 Veterlnary Service

hitps:ffdoi.ong/10. 785 kjvs. 2019.42.2.73

Avanlable online at’ hitp:ffKyves org
< Original Article >
Computational approaches for prediction of
protein-protein interaction between Foot-and-mouth
disease virus and Sus scrofa based on RNA-Seq

Tamina Park"”, Myung-gyun Kangl, Jinju Nah’, Soyoon Ryoni, Sunghwan Wee',
Seung-hwa Baek, Bokkyung Kl]j, Ho-seong Cho®, Daeui Park!*%*
'Department of Predictive Toxicology, Korea Instinte of Toxicology, Daejeon 34114, Koréa
“Department of Human and Emvironmental Tovicology, University of Science and Technology, Dagjeon 34113, Korea
TAnimal and Plant Ouaranting Agency, Gimcheon 39660, Korea
‘Center for Comvergent Research of Emerging Vins Infection, Kovea Research Institue of
Chemical Technology, Dagjean 34114, Kovea
‘Department of Vetertnary Pathology, College of Veterinary Medicine & Institite of Veterinary Science, Kangwon
National University, Chunchean 24341, Korea
ﬁ(hﬂege of Veterinary Medicine and Bio-safery Research lnstitute, Chonbuk National University, Thsain 34396, Kovea

(Received 25 Apnl 2019; revised 24 May 2019; accepted 25 May 2019)

Abstract

Foot-and-Mouth Disease (FMD) is a highly contagious trans-boundary viral disease caused by FMD vi-
rus. which causes huge economic losses. FMDV infects cloven hoofed (two-toed) mammals such as cat-
tle, sheep, goats, pigs and various wildlife species. To control the FMDV, it is necessary to understand
the life cycle and the pathogenesis of FMDV in host. Especially, the protein-protein interaction between
FMDV and host will help to understand the survival cycle of viruses in host cell and establish new
therapeutic strategies. However, the computational approach for protein-protein interaction between
FMDV and pig hosts have not been applied to studies of the onset mechanism of FMDV. In the present
work, we have performed the prediction of the pig's proteins which interact with FMDV based on
RNA-Seq data, protein sequence, and structure information. After identifying the virus-host interaction,
we looked for meaningful pathways and anticipated changes in the host caused by infection with
FMDV. A total of 78 proteins of pig were predicted as interacting with FMDV. The 156 interactions
mclude 94 interactions predicted by sequence-based method and the 62 interactions predicted by struc-
ture-based method using domain mformation. The protein interaction network contained integrin as well
as STYKI, VTCNI, IDOI, CDH3, SLA-DQBI, FER, and FGFR2 which were related to the up-regu-
lation of inflammation and the down-regulation of cell adhesion and host defense systems such as mac-
rophage and leukocytes. These results provide clues to the knowledge and mechanism of how FMDWV
affects the host cell

Key words : FMDV, Sus scrofae, RNA-Seq. Virus-host interaction, Protein-protein interaction



O = 7]A 2: Whole genome sequencing of food-and-mouth disease virus using benchtop

next generation sequencing (NGS) system

R A2 A4E (2019)
Korean J Vet Serv, 2019, 42(4), 297-300 Korean JOUFHF}! of
ISSN 1225-6552, eISSN 2287-7630 Veterinary Service

https:fdoi orgf10. 7853/kjvs 2019.42 4 297

Available online at hitp:/fkjves.org

< Short Commumnication >

Whole genome sequencing of foot-and-mouth disease virus
using benchtop next generation sequencing (NGS) system

Sung-Hyun Moon', Dongseob Tarks, Ho-Seong Cho'*

'Laboratory of Swine Diseases, College of Veterinary Medicine and Bio-Sufety Research Instimute, Jeonbuk National
University, fksan 34596, Korea
*Depariment of Veterinary Pathology, College of Veterinary Medicine and Instinte of Veterinary Science, Kangwon
National University. Chuncheon 24341, Korea
‘Korea Zoonosis Research Institute, Jeonbuk National Unitversity, fksan 54531, Korea

(Received 8§ December 2019; revised 16 December 2019; accepted 16 December 2019)

Abstract

In countries with FMD vaccination, as in Korea, typical clinical signs do not appear, and even in FMD
positive cases, 1t is difficult to isolate the FMDV or obtain whole genome sequence. To overcome this
problem, more rapid and simple NGS system 1s required to control FMD m Korea. FMDV (O/Boeun/
SKR/2017) RNA was extracted and sequenced using lon Torrent’s bench-top sequencer with amplicon
panel with optimized bioinformatics pipelines. The whole genome sequencing of raw data generated data
of 1,839,864 (mean read length 283 bp) reads comprising a total of 521,641,058 (=0Q20 475,327,721).
Compared with FMDV (GenBank accession No. MG983730), the FMDV sequences in this study show-
ed 99.83% nucleotide identity. Further study is needed to identify these differences. In this study, fast
and robust methods for benchtop next generation sequencing (NGS) system was developed for analysis
of Foot-and-mouth disease virus (FMDV) whole genome sequences.

Key wonds : FMDV, Mext generation sequencing, NGS, Whole genome sequencing
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https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/emergency-management/ct_fmd

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/farm-bill/fa
rmbill12101

https://www.aphis.usda.gov/aphis/newsroom/stakeholder-info/sa_by_date/2019/sa-09/animal-vac
cine

43th general session of the EuFMD

Barnett PV, Samuel AR, Statham RJ. 2001. The suitability of the ‘emergency’
foot-and-mouth disease antigens held by the International Vaccine Bank within a global
context. Vaccine 19(15-16): 2107-2117.

Lloyd-Jones K, Mahapatra M, Upadhyaya S, Paton DJ, Babu A, Hutchings G, et al. 2017.
Genetic and antigenic characterization of serotype O FMD viruses from East Africa for
the selection of suitable vaccine strain. Vaccine 35(49): 6842-6849.

Lombard M, Fussel AE. 2007. Antigen and vaccine banks: technical requirements and the
role of the European antigen bank in emergency foot and mouth disease vaccination. Rev
Sci Tech Off Int Epiz 26(1):117-134.

Naranjo, Jos¢, and Ottorino Cosivi. “Elimination of foot-and-mouth disease in South
America: lessons and challenges.” Philosophical Transactions of the Royal Society B:
Biological Sciences 368.1623 (2013): 20120381.

OIE-FAO FMD Ref Lab Network Report 2015
OIE-FAO FMD Ref Lab Network Report 2016
OIE-FAO FMD Ref Lab Network Report 2017
OIE-FAO FMD Ref Lab Network Report 2018
OIE-FAO FMD Ref Lab Network Report 2019
OIE-FAO FMD Ref Lab Report Apr-Jun 2020
OIE-FAO FMD Ref Lab Report Jan-Mar 2020
OIE-FAO FMD Ref Lab Report Jul-Sep 2020

Thirty-Seventh session European Commission for the Control of Foot-and-mouth Disease
Appendix 24. Minimum size of antigen stocks in the EU vaccine bank
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