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* African swine fever virus: Asfarviridae family

African Swine Fever Virus

+ dsDNA genome170-190kb
+ 150+ genes
+ Very few have been studied in detail ~20
Highly lethal (100%) to subclinical infection
Hemorrhage, edema, ascites and shock
Wild Boar, Warthogs, domestic pigs
Virus/Host factors responsible for different outcomes
« Remain poorly understood
« Different strains have different virulence
« Varying host species symptoms/lethality
Long-term persistent/latent infection
Rapid and efficient transmission among pigs

African swine fever virus: transmission

* Several days in feces

* Months in contaminated pens

* Years in frozen carcasses

* Pork products: Found over 140 days in salted/dried hams

% * Feeding swill, garbage, waste




ASFYV outbreaks
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2019: African swine fever in China

+ 104 outbreaks
* 360,000 culled on infected farms

e 0 + 1 Million culled to prevent spread
6% 9 * 26 Provinces of China
sy 9 ° % * Backyard to ~70,000 animals/farm
9. 9679 9. * « ASFV found in pig feed
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* 50% reduction of China’s swine heard
« lyr after initial outbreak

o
Map courtesy of Pig Progress

% + China produced 639.82 million pigs/ year prior to ASFV

Live attenuated vaccines (LAV) are effective
preventing homologous challenge

Attenuated isolates were produced by:
» Low virulence field isolates
 Viruses attenuated by tissue culture passages

» Viruses with genetically engineered deletions
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Live attenuated vaccines (LAV) are effective
preventing homologous challenge

Attenuated isolates were produced by:

In this study we investigated whether deletion of genes from
the ASFV low virulence isolate OUR T88/3 would reduce adverse
o [ clinical reactions post-immunisation but maintain induction of
| high levels of protection post-challenge with virulent isolate OUR
T88/1. We took advantage of the adjacent genomic location of

I
Immunisation with OUR T88/3ADP2 did not appear to signifi-
cantly reduce the adverse clinical reactions observed in pigs
compared to parental OUR T88/3 since two pigs in each of groups
1 and 2 had transient joint swelling. Although it is possible that
: fever virus isolate OUR T88/3 de‘c’reases its ability to protect against

deletion virus OUR T88/3aDP2 compared to 100% protection with the parental virus OUR T88/3. Thus the|
deletion of the two genes DP71L and DP96R from OUR T88/3 strain reduced its ability to protect pigs
against challenge with virulent virus.
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Live attenuated vaccines (LAV) are effective
preventing homologous challenge

Journal of General Virology (2001), 82,513-523. Preted in Grest rtan

In the current study, we investigated the effect of deletion of
genes (A238L [28-30]; A224L [31,32]; EP153R [33,34] and A276R
[35]), involved in virus-host interaction and immune system con-
trol on protection and virulence of the naturally-attenuated ASFV
strain NH/P68.

Vaccine

joumal bomepage .
challenge. Pigs immunized with 10° TCIDs of either vaccine candi-
dates produced in COS7 cells or parental NH/P68 (produced in
PAM), developed mild clinical signs (slightly raised body tempera-
tures, necrotic skin areas and joint swelling, associated with
chronic ASFV infection [25,27.45,46]) or remained asymptomatic.

Live attenuated vaccines (LAV) are effective
preventing homologous challenge

A e e rakas [d by:
‘L4 Low virulent field
isolates retain

residual virulence
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94 dpe, while PW18 remained aviraemic on all analysis days (up to
101 dpe). The remaining in-contact animals (PW14 and PW16) pre-
sented mild transitory dlinical signs, specifically joint sweing. from 7
to 16 dpe. particularly in PW14. In PW14, the viremia lasted for
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Live attenuated vaccines (LAV) are effective
preventing homologous challenge
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Live attenuated vaccines (LAV) are effective

0]
Cof JOURNAL OF VIROLOGY, Feb. 1998, p. 1028-1035
0022-538X/98/50400+0

Copyright © 1998, American Society for Microbiology

A Nonessential African Swine Fever Virus Gene UK Is a

Vol. 72, No. 2

JOURNAL OF VIROLOGY, Feb. 2000, p. 1275-1285 Vol. 74, No. 3
0022-538X/00/$04.00+0
An African Swine Fever Virus ERVI-ALR Homologue, 9GL,
Affects Virion Maturation and Viral Growth in Macrophages
and Viral Virulence in Swine
T.LEWIS, L. ZSAK, T. G. BURRAGE, Z. LU, G. F. KUTISH, J. G. NEILAN, axo D. L. ROCK*

Plum Island Animal Disease Center, Agricultural Research Service, U.S. Department of Agriculture,
Greenport, New York 11944-0848

11

Table T
Non-essential genes identified cn the Afrcan swine fever virus gename.

.,.,. 29 different genes tested ...

296R o BTVGY

(Y

10 genes associated with virulence:
(9GL, NL, UK, MGF, DP148R, TK, CD2,
1177L, L7L-L11L, MGF9L)

BOWCON  Bedngioibood cols BT Nodiect Atenaaied Clonteagudo <. 2017)

AR Bindingto e biood cels  Maliwi L2/ No effect

| Only 8 genes associated with [...
"I attenuation in field isolates:
me | (9GL, NL, UK, MGF, DP148R,
1177L, L7L-L11L, MGF9L)




ASFV-G-A9GL
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TABLE 2 Swine survival an

HAD,, of virus survivors/total to death,

ASFV-G A9GL
9GL gene deletion does not

attenuate Georgia strain as

pro .. . .
efficiently as it does in either
.l Malawi or Pretoria isolates
um’:mn,., (group 1062 (0)*
10° HAD,, (group 4) 103.0(0.17)
Control o5 8.2(L1) 5.20 (1.31) ‘!‘.ﬂ (0..70) _ 106.5 (0.46)
s e ol e ekl
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hveed  increases virus attenuation at least hundred times

Onset of protection starts at 14 days post ASFV-G- 4
A9GL/AUK infection

ASFV-G A9GL/AUK
gQL &R
TABLE 2 Swine survival and fever response following infection with different doses of ASFV-G-A9GL/AUK or parental ASFV-G*
— ASFV-G-A9GL/AUK: temp
= Deletion of UK in the ASFV-G-A9GL genome

== sl
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The MGF360/MGF505 area
o~ and virus attenuation |
JVI | |

Deletion of MGF360/505 genes efficiently attenuate
virus virulence

Virus having deleted these genes produce protection
against disease caused by homologous virus challenge

I
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ASFV-G-AMGF
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Length of protection induced by vaccine
candidates harboring deletion of the MGF area
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ASFV-G-AI177L

TIVIRAL AGENT

] INES AND AN
TABLE 2 Swine survival and fever response following infection with different doses of ASFV-G-A1177L or parental ASFV-G

Data for fever (mean [SD])

ASFV-G-AI177L
Induces protection even at a dose of 102 HADs,
Lacks residual virulence even at a dose of 106 HADs,
Does not induce virus shedding

Induces sterile immunity

T T ASIV-G @ ASFV-G-AIT77L F
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Production of ASFV-G-AI177L in cell culture

ASFV-G-AI177L: Grown in PIPEC cells
—PIP

ASFV-G-AI177L

* Vaccine produced in Macrophages or PIPEC

* 100% protection at 102

» PIPEC suitable cell line for Vaccine production

© v oavp saveveus sas viees

* PIPEC are a suitable cell line for vaccine production|
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Gaps
Study critical aspects of vaccine candidates (onset and duration of
immunity, genetic stability, attenuation stability, minimal protection
doses, possible routes of inoculation)
Standardization of methodologies to test efficacy of vaccine candidates
Develop vaccine candidates with DIVA capability
Investigate the bases of the differential effect in virus virulence of

deleting the same genes among different virus isolates (9GL, CD2, NL,
UK, TK, DP148R)

Continue the discovery and characterization of virulence associate genes
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ARS vaccine candidates

ASFV-G-A9GL
ASFV-G-ASFV-G-A9GL/AUK
ASFV-G-AMGF
ASFV-G-AI177L
ASFV-G-AI177L/ALVR

All these candidates have been patented and are being in the process of
being licensed by veterinary pharmaceutical companies

Thank you

Questions?
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