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Knowing the Enemy and Knowing Ourself

g “If you know the enemy and know yourself,
=@ | you need not fear the result of a hundred
e battles. If you know yourself but not the

" enemy, for every victory gained you will also
suffer a defeat. If you know neither the enemy
nor yourself, you will succumb in every battle.”

il
Sun Tzu

Chinese Military General
The Art of War
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@ How do we respond to
outbreaks?

How well do we know our ,... Precision
enemy? Diagnostic

s
Is there a safe and effective .... . Precision
vaccine? Vaccinolog
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PROACTIVE

KL

Animals and Environment

l Serology \ PCR ,' Genomics \

PREVENTIVE = INSURANCE

ST v Diagnostics give meaningful information.
e v/ Value of information offsets the cost of Dx
: v Information supports sound decision-making.
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Devastating impact of ASF on the Philippine Swine Industry

The Philippine Swine Industry
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Devastating Impact
« PhP 200 B industry bl

O Largest in the animal industry

2019 2020 2021 2022 2023
2019 2020 2021 2022 2023
Cumulative affected regions 3 10 12 15 1
Cumulative affected provinces 6 36 50 59 72

 Sudden decline in population
* Increase in Pork Prices




ASF at a Glance

The Causative Agent

Macrophages
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Large highly complex virus
* 190 kb DNA gnome
» 54 Structural proteins

Response to ASF Virus Infection
* Infects Macrophages

Cytokine Storm and Vascular leakage — ;. & » 24 genotypes
. . |
* Respiratory distress ¢ A .' )
e o

 Acute organ failure
Cytokine storm
BioAssets

Abrahan Ayanwale et al. 2022. Frontiers in Microbiology
Philippine statistics Authority 2023



ASF Diagnostics

Lateral Flow

ELISA

Antigen Antibody
Interpretation: Presence of virus Exposure to Virus
Active Infection Antibody Response

BioAssets

Image credit to Viral Zome



ASF Diagnostics

-4 *target

- Identity of gene of interest
Genomics

+ target
|dentity of the whole virus genome
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Genomics

Springer Protocols

Christopher L. Netherton
Editor

African Swine

Fever Virus

Methods and Protocols

MOREMEDIAD

DNA Manual
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Whole Genome Sequencing
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Why Genomics matters for ASF?

Virus Virus Diagnostics and Research
Blueprint Evolution Vaccines

BioAssets



Virus Blueprint:
ASF virus strains clustered together with p72 genotype 1l (2021 — 2024)

s, | 4 Microbiology:

fl Maximum-likelihood consensus tree of
jll select ASFV genomes (Asia and Europe)
and the genomes of the Philippine strains

BioAssets



Virus Blueprint:

Genome features of ASFV isolates

. p72 cDav IGR 30 IGRwor 505 MGF _
Strain cerotype  Serogroup VR o IGR oL AR e ECO2  OI74L KSR .o BUS] CP204L J268L
Philippines/BAN20221-4/2022 I 8 CVR1 I Lo deletion MGF-1  ECO2I c'jel‘ef‘t’:g:] [ [ 100% 100% 100%
Philippines/PAN20211A/2021 I 8 CVR1 I Lo deletion MGF-1  ECO2I c'jel‘ef‘t’:g:] [ [ 100% 100% 100%
L . I - with 1 base substitution 1 base substitution
- - - 0,
Philippines/BTG2021KSU1-1/2021 I 8 CVR1 I Lo deletion MGF-1  ECO2I i [ [ 100% (Ato.0) (OtoA)
Philippines/MSR202251/2022 I 8 CVR1 I Lo deletion MGF-1  ECO2I c'jel‘ef‘t’:g:] [ [ 100% 100% 100%
Philippines/NEC20230726003/2023 I 8 CVRI1 I 0 deletion; MGF-1  ECO2- |- with [ [ 100% 100% 100%
ith SNPs deletion
Philippines/NEC20230822001/2023 I 8 CVRI1 I 0 deletion; MGF-1  ECO2-1 |-With [ [ 100% 100% 100%
ith SNPs deletion
Philippines/NEC20230929004A/2023 I 8 CVRI1 I 0 deletion; MGF-1  ECO2-1 |-With [ [ 100% 100% 100%
ith SNPs deletion
Philippines/NEC20230929004B/2023 I 8 CVRI1 I 0 deletion; MGF-1  ECO2-1 |-With [ [ 100% 100% 100%
ith SNPs deletion
L o deletion; I - with
! - - 0, 0, 0,
Philippines/MDR202311F/2023 I 8 CVR1 I o SNPY MGF-1  ECO2-l .ttt [ [ 100% 100% 100%
Philippines/A4/2021 I 8 CVR1 I o deletion MGF-1  ECO2I c'jel‘ef‘t’:g:] [ [ 100% 100% 100%

> Vital information for diagnostics, epidemiology and vaccine research

BioAssets



Genomics in Virus Tracking: The case of Bacolod and Mindoro

87 | MW791753.1 |African swine fever virus strain ASFV2020-013-B complete genome
MW791757 1 |African swine fever virus strain ASFV2020-019-B complete genome

MW791752.1 |African swine fever virus strain ASFV2020-008-B complete genome g o
ss — MW791754.1 |African swine fever virus strain ASFV2020-014-B complete genome gﬂrm;h"";';;gh, ‘Pi:;g-;;gg;‘;rm,ﬁ;;m
— MW791758.1 |African swine fever virus strain ASFV2020-020-B complete genome it oo RO

prepinttiaced

MW791755.1 |African swine fever virus strain ASFV2020-015-B complete genome
MW791756.1 |African swine fever virus strain ASFV2020-018-B complete genome
MW791759.1 |African swine fever virus strain ASFV2020-021-B complete genome
MW791761.1 |African swine fever virus strain ASFV2020-003-B complete genome
Bataan 1-4 2022

Pangasinan A4 2021

Pangasinan 1A 2021

CDO CMU S$1 2022

PHL 1969 2020

4*|——Bacolod 32023
Bacolod 4 2023
Mindoro F 2023
;‘__L— Bacolod 1 2023
&2 — Bacolod 2 2023
Batangas KSU-1-1 2020

——— MW?791760.1 |African swine fever virus strain ASFV2019-003-B complete genome

P
0.000020

* Trade activities
* Virus genome clustering
* Suggestive of spread from Bacolod to Mindoro

BioAssets




Current Questions

What is the circulating ASF virus strain?

Has the virus evolved into a new
strain?

BioAssets



PCSP Survelllance Initiative

Total samples: 43 animals

Locality: South and North Luzon

Clinical signs: Off-feeding, Fever, Weakness, Seizure, Redding of Skin
Proceeded to WGS: 6 (based on grouping and Ct values)

Genome
le ID I
Samp e Sample type - completeness Sample type* Strain ID

Iung lymph node
lung, lymph node,

coding-complete Field BA25-0102

kidneys 16.1 coding-complete Field BA25-0103
whole blood 175 partially complete Field BA25-0105
serum 25.1 partially complete Field BA25-0106
whole blood 14.7 coding-complete Field BA25-0107
whole blood 19.4 coding-complete Field BA25-0104

BioAssets



AMT12239.1_isolate-Benin-97-1_Benin_nd
MN270970.1_isolate-57-Ca-1979_haly_1979
MWB800838 1_strain-Or_1984_ltaly_1984
MT932579.1_strain-55234-18_haly_2018 I
MW736602.1_strain.53706_ltaly_2016

MW723484.1_strain-Nu1991_2_Htaly_1991

FN557520.1_strain-E75_Spain_nd

KM262844.1_strain-L60_Portugal_1960

T Vil
MK543947.1_strain-Belgium.Etalle-wb-2018_Beigium_2018
MTB47620.1_isolate-Pol17_55892_C754_Poland_2017

[—— LS478113.1_isolate-Estonia-2014_Estonia_2014

MK128995.1_isolate-China-2018-AnhuiXCGQ_China_2018
OP856591.1_strain-China-LN-2018-1_China_2018
MW396979.1_isolate-ASFV-Timor-Leste-2019-1_Timor-Leste_2019

MT748042 2_strain-ASFV-Korea-pig-PaJui-2019_South-Korea_2019
MK940252 1_isolate-CN-2019-InnerMongolia-AES01_China_2019

ASF virus strains still clustered | Moo v Genotype I
In p/72 Genotype Il (2024) e PCSP Samples

Historical Samples

[E

100
FRE82468.2_ASFV-Georgia-2007-1_Georgia_2007
o | strain-BA25-0102_Philippines_2024
- - _| A PP529961.1_strain-ASFV-G-delta-MGF-DMAC_Vietnam_2021
Imp lication on the e
- AY261364.1_isolate-Tengani-62_Malawi_1962 Iv
O O AY261365 1_isolate-Warmbaths_South-Africa_nd II | |
C u I re N t \Vi aC C N e C an d I d ate P, AY2613661_isleteWarthog_Namibia_nd Iy,
L} ] AY261363.1_isolate-Pretoniuskop-96-4_South-Africa_1996 lxx
AY261361.1_isolate-Malawi-Lil-20-1-_1983__Malawi-Chalaswa_nd Vl I I
i 100) MH025919.1_strain-N10_Uganda_2015

1 | MH025917.1_strain-R7_Uganda_2015 IX

100 KM111295.1_strain-Ken06.Bus_Kenya_2006

oo KM111294.1_strain-Ken05-Tk1_Kenya_2005

X MT956648.1_isolate-Uvira-B53_Democratic-Republic-of-Congo_2019
AY281360.1_isolate-Kenya-1950_Kenya_1950 B i o Assets
L |



Local Microbial Genomics for Animal Health

BAI/Pirbright Seq 1st locally sequenced ASFV Genetic Profiling
and assembled whole Different Provinces
BRIDGES ® genome of ASFV
Conceptualization ~ BRIDGES Approval published T ASFVWGS  |ntroduction of ASF
Vaccine
ASF Virus WGS Avian Influenza Virus
workflow Saalmonella PRRS Virus

Proteus
Other Bacteria

AIV WGS Published

o
1 ASFV WGS
PCSP and others
~20 deposited in
GenBank
15t [ocally sequenced
and assembled PRRSV
genomes
PCV2, CPV-2

1 Bacteria WGS
BioAssets



Count of ASFV whole-genome sequences in NCBI
Virys. database by Country (As of 31 August 2025)

Zambia == 2
Zaire = 1
Viet Nam [ 11

ke Local ASFV WGS

Timor-Leste * 1

Tt 2019-2021=0

Spain [— 3

e 2022 — present = ~20 and counting
| —°

[
Portugal |we=

mgm - |
7 Poland [ 12
P h I I I p pl n eS Philippines I‘— 2’
Nigeria [e— 03
Namibia (== 3

Contribution to Global omien P2

i
Moldova [* 1
i
i

ASFV Whole Genome |_

Madagascar ¥ 1
Lithuania [e— ] ]

=
Information
Kenya I— 13
Japan [e—
I=0% |
Indonesia ¥ 1
India l— 6
Hungary i' 1
Hong Kong 1‘— 5]
Ghana |
Germany ‘
Georgia {— 3
France ¥ 1

Estonia !" i
Dominican Republic 3
Democratic Republic of the Congo ™= 2
Czech Republic [* 1
China |
Cameroon  [we— 7

Burundi ¥ 1
Benin [me— 4
Belgium [== 2
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Applications of Knowing your Enemy

Virus Virus Diagnostics and Research
Blueprint Evolution Vaccines

APPLICATIONS
Molecular Epidemiology
Surveillance

Vaccine Development
Outbreak Response

BioAssets



Summary and Key Points

Generated baseline genomic information
of ASFV

ASFV circulating strain is still clustered
within Genotype I

Generate more meaningful genomic data

Vital for prevention and control strategies

Sets the foundation for diagnostics and vaccine
research

No identified recombinants
Candidate vaccine should still be fit
Available diagnostics should be effective

Scale up surveillance and reporting
Encourage Data Sharing

BioAssets



Looking Ahead:
Application in other swine diseases

Work in Progress

) Glaesserella parasuis
Smart and Targeted Solutions  streptococcus suis

: . . - Mycoplasma hyopneumoniae
Custom-fit vaccine/diagnostics Bordetella bronchiseptica

Pasteurella multocida
Variant, Lineage and

Recombination
Analysis

BioAssets



Call to Action

Farmers and Veterinarians
> Adopt early reporting
> Participation in Surveillance

> Adopt Biosecurity and Science-
driven practices

Scientists and Researchers
> Generate Genomic database
> Data sharing
> Innovate and create

Government
> Support research
> Encourage collaboration
> Craft sound and equitable policy
> Accurate reporting

BioAssets
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BioAssets

Nurturing Life, Science and Innovation to Serve the People.

o

BloAssets Research and Innovation Center Get in touch with us.
Agri-IT Park, UPLB




