


* Caused by FMDV
* Picornavirus
* Genus Aphthovirus

* Vesicular disease of
cloven hoofed animals
» Seven global FMDV
pools
* Multiple serotypes
within a pool
* Multiple strains
within serotype
» Each pool requires a
tailored, multivalent
vaccine

* Highly politicized
disease

* Vaccination programs
often under
Government control

* Largest impact on
trade of any animal
disease

* Animal welfare issues

* Impact on farmers
and producers

* Significant economic
burden

» Severe impact of
incursion for “FMD-
Free” Countries

Global Im

» Regional production

* Produced from
virulent, wild-type
strains
* Risk of release from

manufacturing sites

* Do not protect across
serotypes, limited
cross-protection within
a serotype

* NSP-depletion to
accommodate “DIVA”
compatibility
* Not 100% due to

residual NSP’s
present in vaccines

* Protect from clinical
signs

* Do not fully prevent
fever, viremia,
shedding, or
persistence

Image credits: (1) http://www.cvm.tamu.edu/fadr/Disease.aspx?DID=2700 (2) http://www.virology.wisc.edu/virusworld/viruslist.php?virus=fmd (3)

http://www.cvm.tamu.edu/FADR/Files/FMD%20tongue%20(9).jpg (4) http://www.cvm

(5) https://www.vettimes.co.uk/news/foot-and-mouth-disease-fmd-10-years-on

.tamu.edu/FADR/Files/FMD%20swine%20(15).

FOOT AND MOUTH DISEASE'.~VERY COMPLEX AND COSTLY
DISEASE

» Safe vaccine platform

* Prevention of fever,
viremia, shedding,
and persistence

* Rapid onset of
immunity

* Long duration of
immunity

* Full DIVA compatibility

* Ability to rapidly
address new strains

Unmet Needs g3
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WORLD-WIDE DISTRIBUTION OF FMD

OIE Members' official FMD status map

Last update July 2018 Click on a specific region to zoom in
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DISRUPTIVE FMD VACCINE - LL3B3D PLATFORM

+ Collaborative effort between the USDA-ARS and Zoetis STRUCTURAL ORI
« Cassette construction —
— Allows rapid insertion of capsid coding regions from emerging ret re2 t
strains 1
1 3DPo! ELISA
* Double BEI inactivated and formulated with a proprietary oil-based 3B ELISA
adjuvant 2 Negative markers Targeting NSP

« Safe and easy production technology sy aaoid entigons

— FMD-LL3B3D A24 Cruzeiro platform backbone lacks Lrr region Easy swap of capsid sequences
— Attenuated in cattle and pig

Attenuating factor

— Uses the same production systems as current inactivated FMDV , g
Deletion of Leader protein (543 bp)

vaccines

* Non-transmissible (cattle & swine)

Structural Nonstructural
* Fully DIVA compatible
FMD-WT 2A 3B,
— Two independent and stable negative markers oA L LVveafvealveyveil PBCI3AT]I[3C | 3D b—a—a,
— Genetically altered key epitopes in 3B and 3D NSPs N T
. Hi FMD-LL3B3D 2A 3B
High potency A24 Cruzeiro ) 2 0 ) 26 Y TS B e
— Potent immune responses to inserted capsid proteins of target Sy 2 K 2 I I 3NR
strain l
— Proprietary adjuvant increases antibody and cellular immune FMD-LL3B3D 2A 3B,
responses 01 Campos vealvealvegdvel] |2J2c]3al | ] 3¢ | 3D ITAw

) 5 NIR .3 2, | I N éetis



SAFETY OF THE LIVE FMD LL3B3D VACCINE STRAINS - CATTLE

AND SWINE

FMD-LL3B3D platform viruses are incapable of replicating to detectable levels in cattle or swine

/_\ i
~ n g——— susceptible
0 \ species

FMD-LL3B3D-A24 Intralingual FMD-LL3B3D-A24 Heelbulb and Contact
Cruzeiro (7x108) Cruzeiro (1x109)
FMD-LL3B3D-A24 Aerosol 3 FMD-LL3B3D-Asia1 Heelbulb and Contact 5
Cruzeiro (1x108 to 3x109) Shamir (1x108)
FMD-LL3B3D-A24 Aerosol and Contact / 9 FMD-LL3B3D-A Heelbulb and Contact 5
Cruzeiro (1x109) Turkey 06 (1x106)
FMD-LL3B3D-0O1 Heelbulb and Contact 4
»Results Campos (1x106)
¥ No clinical disease FMD-LL3B3D-A Heelbulb and Contact 4
v" No viral shedding Argentina 2001 (2x108)
v" No fever spike FMD-LL3B3D-C3 Heelbulb and Contact 4
v" No contact transmission Indaial (2.8x10°)
v" Very limited if any immune response

» Safety study results supported the US Select Agent Exclusion
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SUMMARY OF FMD-LL3B3D A24,CRUZEIRO/CATTLE EFFICACY

STUDY DESIGNS
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gl% FMD-LL3B3D A24 CRUZEIRO ADJUVANT SELECTION STUDY:=

ROLOGY/CMI

Robust antibody and cellular responses with adjuvant # 2
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g FMD-LL3B3D A24 CRUZEIRO ADJUVANT . SELECTION STUDY.

INICAL

Prevention of clinical signs of FMD with adjuvant # 2 upon challenge

A: Temperature (°F) B: Clinical Signs
106.0
28
Q2
; £
1040 Adjuvant # 1 —
Commercial %
g
J ©
i . e
] ¥
: l DPI
Group| T01 T02 T03 T04
Adjuvant # 2 Adjuvant (PBS) Commercial Adjuvant # 1 Adjuvant # 2
99.0
98.0 Clinical Score
Code

. . I
21 22 23 24 25 26 27 28 29 30 31

8 zoetis



2 FMD;LL333D A24 CRUZE(RQ VA\CQIN” IN ADJ\UVAjNT #2-

PD50 STUDY., )

High potency: « >16 PD50 per dose
e Full dose prevented viremia, clinical signs, & persistent infection

A: Viremia B: Clinical Signs and Persistence

Clinical Signs | _Log10 RNA Copies (Probang) | Virus Isolation (Probang)
Day of Study

Group | Animal
i Treatments m Tt | 2roup

l-o-;; T PBS

TOS
TO7

Full
Dose
DSP1

1/4% Dose

DSP1 1/4th

Dose
DSP1

1/16th
Dose
DSP1

Full
Dose
DSP2

FMDV rRT—PCR Tlter, FMDV RNA Copy Nurmbers per ml

1/4th
Dose
DSP2

1/16th
Dose
DSP2
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i Total abnormal vesicle score
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EFFICACY OF THE FMD-LL3B3D A24 CRUZEIRO IN CATTLE

FMD-LL3B3D A24 Cruzeiro vaccine prevented FMD lesions at 1/16t" dose

* Vaccines formulated with inactivated FMD-LL3B3D A24 Cruzeiro and a
proprietary Zoetis oil-based adjuvant
* Clinical outcomes
— Higher serum antibody titers compared to conventional vaccine
— More robust CMI response compared to conventional vaccine
— Complete prevention of FMD lesions
« Even with 1/16 dose (0.5 ng antigen)
— Full dose (8 ng) vaccine prevented persistent infection (DSP # 1 and # 2)
— Prevention of fever
— Prevention of viremia (DSP # 2)
— Significant reduction in shedding (data not shown)

N zoetis



DIVA COMPATIBILITY WITH CURRENT COMMERCIAL ASSAYS -

(PrioCHECK AND VMRD)

Complete DIVA compatibility due to absence of target epitope
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LL3B3D PLATFORM VACCINE - CONCLUSIONS

Inactivated FMD-LL3B3D platform vaccine offers protection of livestock from the threat of
natural or intended FMD outbreaks with full DIVA compatibility

12

v Prevents FMD lesions and fever even after 1
vaccination in cattle

v Prevents FMD persistent infection

v Allows differentiation of infected from vaccinated
animals (DIVA)

v’ Safe in vitro and in vivo: produced without the need for
virulent FMDV

v" No need for adaptation of field strains to cell culture

v Affords a rapid response capability
zoetis
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