Variants on the rise - evolution of viruses
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Calvelage et al., unpublished
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NRL Impressions OR: Poor sample is a bad excuse...

Amplification
NRL
Sample Stage of LLBBIDEXX NRL ASFKing ASFvirotype

1D County Matrix Age and sex origin decomposition ASFV 8000 1

1 Lk Spree bite Bone marrow Adult, female ks [} 24 23 21 7000 1

2 Lk Oder-Spree Swab suspension Subadult, female ¢ | 30 29 27

3 Lk Oder-Spree Blood clot suspension Piglet kil | 20 21 21 21 6000

4 Lk Oder-Spree Swab suspension Subadult, female % 1 30 25 29 25 5 BO00 F-- et

5 Lk Oder-Spree Swab suspension Adult, female b I 25 25 24 25 E 4000 1

6 Lk Oder-Spree Swab suspension Piglet % 1 25 25 24 32

7 Lk Oder-Spree Swab suspension Subadult, female L Il 24 26 23 NT 3000 4

8 Lk Oder-Spree Swab suspension Piglet * I 28 28 25 29 2000 + -

9 Lk Oder-Spree Swab suspension Piglet ¢ | 26 25 24 27 1000 1

10 Lk Spree bite Bone marrow Subadult, male * n 27 30 27 31 i

1" Lk Spree bite Bone marrow Piglet P 1] 33 35 29 37 04 T — ¥ 1
12 Lk Spree bite Bone marrow Subadult, male % 1l 29 Nocq 33 38 0 10 20 30 40
13 Lk Spree bite Bone marrow Piglet % i 31 36 30 37 Cycles
14 Lk Oder-Spree Swab suspension Subadult, female it | 23 21 NT NT

15 Lk Oder-Spree Bone marrow Adult, female b \% 30 33 31 34

16 Lk Oder-Spree Swab suspension Piglet i I 26 25 23 25

17 Lk Spree bite Bone marrow Piglet P \% 37 35 Nocq 34
18 Lk Spreebite =~ Bone marrow Piglet i v 19 20 17 20

19 Lk Spree bite Bone marrow Piglet i NK 21 18 17 19

20 Lk Spree bite Bone marrow Adult, female T v 23 23 22 24

21 Lk Oder-Spree Swab suspension Piglet b I 22 21 18 22

22 Lk Oder-Spree Swab suspension Piglet i Il 26 25 24 27

23 Lk Oder-Spree Bone marrow Female, no age differentiation bt \% 35 36 29 35

24 Lk Oder-Spree Bone marrow Only bones, probably female i 1\ 32 31 29 32

25 Lk Oder-Spree Bone marrow Piglet b \% 20 19 18 21

26 Lk Oder-Spree Bone marrow Only bones, probably male * v 26 27 23 28

27 Lk Oder-Spree Bone marrow Severily decoposed, no age and sex i \% 28 27 26 29

28 Lk Oder-Spree Bone marrow Adult, female @ LI} 26 25 24 27

29 Lk Oder-Spree Bone marrow Severily decoposed, no age and sex b \% 25 22 21 24

30 Lk Oder-Spree Bone marrow Female, no age differentiation b \% 20 24 21 NT

3 Lk Oder-Spree Bone marrow Piglet * I 19 19 18 NT

32 Lk Oder-Spree Swab suspension Adult, male it | 25 27 23 NT

No problems with ASF detection via PCR




ASF diagnosis in wild boar . .

No difference with routine samples...

BUT:
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« Sampling is not easy

* Rotten carcasses are smelly and
disgusting...

« Some organs are not avai
anymore

* Blood (decent fluid) i

« Some carcasses are j

Source: Food and Veterinary Service of Latvia; scheme drawing: J. Sehl, FLI
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Alternative sampling

> Different stages of infection
» Different genotypes
» Wild boar and domestic pigs

Pikalo et al., 2021




Current situation in Germany

Afrikanische Schweinepest in Deutschland, Tschechien und Westpolen seit 21.10.2024
Datenquelle: ADIS, TSN (Stand: 21.10.2025 - 09:00 Uhr)

o | - « All core areas in Brandenburg lifted
X o o g8 « ASF was eradicated in the first affected areas
« The last case occurred there in October 2021
» Positive results also in MVP (restriction zones
were lifted) and SN (lifted)
* Problem areas (e.g. open-case mining, border
areas)
' « Still some infection pressure on the border
with Poland, with cases in the high-risk
corridor
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* Independent events in Hesse, RLP and BW
» Very recent introduction into NRW
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Deutschland Polen / Tschechien

B Gehaltene Schweine (letzte 28 Tage) [ n=0] B Gehaltene Schweine (letzte 28 Tage)
@ Wildschweine (letzte 28 Tage) [ n=19 ] © Wildschweine (letzte 28 Tage)

Gehaltene Schweine (letzte 365 Tage) [n=1] O Gehaltene Schweine gesamt
@ Wildschweine (letzte 365 Tage) [ n=2.270] O Wildschweine gesamt




Vaccines against ASF

Approaches to ASFV Vaccine Development

q. Recombinant
viral vectors
b. Natuniy attenuated
(NH/P68, OURTBSE/3, Ay - e
L1 7/WB/Riel) Q‘: ’ ation ot ) " subunits
- \ N e " i\ (P30, PS4, P72,
- . " .‘\ ’ ’ wzv)
: . ' UJ ‘_i:‘«’ y -| ‘
- &
. Attenuated by cell d. Gene Deletod o  DNA
passage (ASFV-G-AN77L/ (BAT1ACD2v, ASFV-G-
ALVR) ANTIL HLI/B-7GD)
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Urbano and Ferreira 2022, doi: 10.1080/22221751.2022.2108342

-> Only live vaccines showed real promise sd

Inactivated vaccines
» good safety profile
» have never induced robust immunity

Naturally attenuated strains and live vaccines
obtained by passage

* Induction of humoral and cellular responses

* Oral administration possible

» Partly negative side effects, chronic infections
+ Different results with different candidates
Vector vaccines, subunit, DNA vaccines

» Easy to scale up, good safety profile

* Depending on the system, both humoral and
cellular reactions, high DIVA potential

» So far only partial protection (if any)
Gene-deleted live vaccines

» Deletions targeting "virulence
» Cellular and humoral respo

+ All advantages and disadva
vaccines




EU-Projekt (HORIZON): ASFaVIP

Theme 1: Establish standards and define Theme 3: Move ASFV-G-AI177L towards
correlates and mechanisms of protection central licensing at the European Medicines Agency
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|| ASFV-G-A77L | |ASFV-G-A9GL/UK || ASFV-G-AMGF 7‘ ASFV “Estonial4” ) )
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Multi-center studies using established vaccine candidates and comparators ﬂ L\ , e
Harmonizaition of immunization and challenge, laboratory procedures and read out

Y , Safety and efficacy tests with oral and ~ Bait uptake studies and proof of concept
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intramuscular vaccination in European wild boar

fififiii
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l"' "._\ L L . "*. Establish contactwith the European Medicines Agency
- ‘\ 2 and other regulators towards licensing
Investigate correlates and mechanism of protection and immunopathology \ V F |_|
Theme 2: Explore possibilities to generate innovative next Theme 4: Designing and validating vaccination concepts Wageningen
generation vaccine approaches for domestic pigs and wild boar Sciensano

UFZ Leipzig
IABS-EU
UCLM

Survival

Buro WildVet
Modelling vaccination using safety and Optimize oral vaccination of wild boar |V|
efficacy data generated in the project taking into account wild boar ecology
Zoetis

Involve regulators, hunters, farmers, veterinary authorities U S D A
Further development of effective candidates - strengthening of the DIVA potential and other stakeholders W_I de n] n g . B | O R ( LV)

Understanding performance characteristics of live attenuated vaccines for the prevention and
control of African swine fever in wild boar and domestic pigs




ASF vaccines - Turning dream into reality?

Safety Studies @ Efficacy Studies _Oral or ON studies Field
| experience
ASFV-G-AI177L v IM v IM v v IM
ASFV-G-AMGF v IM v IM v (V) IM

ASFV-G-A9GL/UK v IM v IM x x
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Why’s it gotta be so complicated?

CP7_E2alf flc11

Response rate:
CP7_E2alf: 100%
;‘ flc 11: 100%
‘ v C-Strain: 100%

Challenge - efficacy in responders
CP7_E2alf: 100%

flc 11: 100%

C-Strain: 100%

Created in BioRender.com

ASFV-G-AI177L ASFV-G-A9GL/UK

Response rate:
ASFV-G-AlI177L: 20%
ASFV-G-A9GL/UK: 0%
ASFV-G-AMGF: 0%

Challenge - efficacy in responders
ASFV-G-Al177L: 100%
ASFV-G-A9GL/UK: no responders, no protection
ASFV-G-AMGF: no responders, no protection




Optimization of oral bait vaccination

(" ASFV-G-A-M771 - )
i -
| i o
0 dpv 28 dpv
n=10
- /

Without bait and increased titer
Montanide GR

Inactivated Mycobacteria
Walnhut shreds

5 X bait

Montanide Gel
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Safety in adult breeding boars

Intramuskulare Inokulation
ASFV-G-AI177L 105 HAU
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4,7,10, 14, 21 und 28 nach der Inokulation.
Nicht-invasive Kaustrickbeprobung in den Stalleinheiten.

i’\ > Probennahme: Sperma, Nativblut und EDTA-Blut an den Tagen -4, 0,
l Pathologisch-anatomische und histopathologische Untersuchung
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In a nutshell: the vaccine is NOT safe for adult boars...

« High fever (even over 41 °C) in almost all boars

» High viral (genomic) loads in blood and organs

» Detection of viral genome and virus in semen

* 4 out of 8 boars reached the moderate humane endpoint
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Ongoing and future studies

Sicherheitspriifung in der ersten , Sicherheitspriifunginder , Vergleichsgruppe naive Sauen
Halfte der Trachtigkeit +  zweiten Halfte der Trachtigkeit 1
T-‘._' A '_? = ’7 E b, ) .‘..I_ % E T, -7 ) j ‘._:
n=4 naive Sauen n=4 naive Sauen n=8 naive Sauen
Gl ]l xelll
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n=4 immune Sauen n=4 immune Sauen :

i : Immunisrung IM mit Immunisierung IM mit
\NORK “;S ASFV-G-AlI177L an Tag ASFV-G-AI177L an Tag : il
PROGRE 4012 der Trichtigkeit 8012 der Trachtigkeit '
Y B
] ©.. " 114 Trichtig}
J N LD,

Abferkelung und Erhebung der Reproauktionspar;meter (Iebend geboreg
schwache Ferkel, tot geborene Ferkel, Mumien); Beprobung der Sau unter,

— \ 4
) _ ) Beprobung aller Ferkel am 7. Lebenstag

'

(@) tagliche Kontrolle o
} ) Versuchsende am 28 Tag nach der Geburt

IM = intramuskular




Safety aspects - showcased to impressive effect

npj | vaccines Article S Table 1 | Reproductive performance of the ASFV-G-AI177L-
uuuuuuuu i partnerhip with the Sealy Insbtute for Vaccine Sciences 8 Eoe ‘ inoculated and control sows
:: ASFV-G-ANM77L- Control sows
https://doi.org/1 0.1038/s41541-025-01099-9 i inoculated sows
African swine fever virus vaccine strain I = ” 2 ] 2
Asfv-G-Al177I reverts to virulence and = = : Total piglets born 23 17 27 19
negatively affects reproductive S - Normal piglets 8 6 21 15
performance S : ‘ : Weak piglets 9
] check for updates = Dead plgIE‘tS 6 U
Erwin van den Born', Ferenc Olasz™", Istvén Mészéros®, Eszter GoHtP*, Barbara Olah?, Jui Joshi', — e = i ! Mummified piglets 0 1
Emma van Kilsdonk’, Ruud Segers' & Zoltan Zadori** o gains
i i Alive at end of experiment 4 0 23 15

Reversion to virulence study:

+ Two 7-9-week-old pigs were used for passages 1-4

» The virus regained virulence in passages 3 and 4 (mutations did not occur in the original deletion site)
» Severe ASF signs and increased viremia were observed

* Mutations in the C257L gene were identified as a possible cause of enhanced replication and virulence

Reproductive safety

» Two pregnant sows in the last third of gestation were vaccinated with ASFV-G-AI177L
* One sow developed moderate ASF signs

» 43% of the piglets were stillborn

« The live-born piglets showed clinical signs of ASF and became viremic

* Only 17% of the live-born piglets survived until the end of the study
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Between the devil and the deep blue sea

www.nature.com/scientificreports

scientific reports

OPEN An African swine fever vaccine-
like variant with multiple gene
deletions caused reproductive

failure in aVietnamese breeding
herd

Thanh Che Nguyen®%*1, Nga To Thi Bui*!!, Lua Thi Nguyen?,

Tram Ngoc Thi Ngo*, Cuong Van Nguyen®, Luan Minh Nguyen*, Janin Nouhin®,

Erik Karlsson®, Pawin Padungtod®, Nakarin Pamornchainavakul’,

Sawang Kesdangsakonwut>®?, Roongroje Thanawongnuwech?'%~! & Duy Tien Do*™!

 Introduction of a vaccine like ASFV variant into a breeding farm without prior outbreak or vaccination
history

« Farm with 2.400 sows (Land race/Yorkshire); very high replacement rate from external sour

» Poor biosecurity, active ASF circulation in the surrounding area

* No clinical signs in gilts, but reproductive disorders in pregnant animals

» Ulcerative lesions on the udders of lactating sows, necrotizing vasculitis, suspected immu
involvement

« Virus with characteristics of ASFV-G-AMGF, but also additional mutations (including EP402




Like that wasn't enough...

nature communications

Explore content v  About the journal v  Publish with us v

nature » nature communications » articles » article

Article | QOpen access | Published: 29 May 2023

Highly lethal genotype I and Il recombinant African
swine fever viruses detected in pigs

Dongming Zhao, Encheng_Sun, Lianyu Huang, Leilei Ding, Yuanmao Zhu, Jiwen Zhang, Doengdong _Shen, b
S 1 (3 i F) . Fe
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« Recombinant of genotypes | and Il wﬁ“ﬁﬁgrﬁ_rﬁ
 Our vaccines would NOT protect against this chimera S

* Reported in China, Vietnam and the Russian Federation e

* New vaccine deletion mutants are under development... i
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