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n 1. ASFVRITEIEZ4F = The etiological characteristics of ASFV YANG*X.ANG
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Five-layer structure: consisting of the genome, core shell layer, double-layer inner membrane, capsid and outer envelope.
BRI TFEE200-260nm, 2543811 MRIARK, EIEZ1HEE;
The diameter of the virus particles is 200 - 260 nm, and they consist of 43,811 particles, forming a regular icosahedron.
HFEA R SEDNAS F, #)5170-193kb, FEIZHRNERBANEFEESR;
A linear double-stranded DNA molecule, approximately 170-193 kb in size.
EFEEmE151-167MEH, AR EANTEE54 (H68) MESHERMI0ZTHIELMER (FENFEIIAED
FELE) , BREBETHEEIHFREFTAESSMEEEOK %R LT,
The genome encodes 151-167 types of proteins. The mature virus particle contains 54 (currently 68) structural proteins and
over 100 non-structural proteins (the virus particle consists of more than 30,000 protein subunits). When infecting host cells,
the virus can encapsulate 25 host proteins to form immune evasion.
HEIRITEHREZRE, 18/ IBEHSHK.

The currently prevalent strains mainly include type |, type |l and type I/l recombinant strains.
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The epidemic and transmission model of ASFV % M B
> R IR  Figure 6. Transmission cycles of African swine fever in the Russian Federation involving low biosecurity pig production |
systems and wild boar.
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Viral diversity in mutation

RITREFEHEERER,
mEHMZMESRMREK
The results of the epidemiological
investigation show that the virus has

undergone various mutations and deletions.

3. ASFVRIZERitas
The trend of ASFV mutations

BNERZTHK

Diversity of virulence variations

HESHRE, RRKFSHHETKSES!

The wild strain has a stronger toxicity,

while the missing strain has relatively
weaker toxicity.
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Diversity of popular trends
LEEEMmEBAE, EEEiEm.
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The main mode of transmission is througt

direct contact, while indirect contact and
aerosol transmission (such as from dust)
are secondary.
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4. ASFVRGIERS A D . .
Analysis of the Prevention and Control Situation of ASFV
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Affected by factors such as seasons and rainfall, it is manifested as sporadic or local epidemics!

B RNIE

The mode of transmission

The physical

MAN SR, TIE.

EERNEREMER, 20, FRE.

0. g8 akr=ia &R
Direc indirect contact transmission, '#'.JEH,EE&?HE AE
infecti rough the mouth,

act, wounds, injections or

/118878, MGF/CD2VETINRERER.
IR ERERARZ R BHSIK

Type I/1l wild-type viruses, functional genes
such as MGF/CD2V, and non-functional gene-
deficient cross-recombined strains

R NS

, BHERKThe virus

is constantly mutating, with . . ...

significant differences in its
virulence.

19_-} . Remains sensitive to h
dryness strong acids, and strong bas'e‘s.

Common disinfectants remain effective. ™

BASHERNIE,

FERERBRE

and chem|cal

propertles have not change'ﬂhe main prevention and control

strategies remain unchanged.
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There is no effective vaccine
drug, so we still need to rg
biosecurity measures.
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The variant strain intermittently e;(cretes toxins in

the blood and shows no obvious .clinical symptoms.

AT, YN, ¥ZIER. R
Difficult to detect, difficult t?'eliminate, difficult
to trace. s

BREABREARTAZA
The precise’elimination
technique is not very effective.



@

N&

YANGXIANG
A e

Il. Identification and detection of ASFV attenuated strains
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n 1. BEREREMIGFRAEIK Clinical symptoms of wild virus infection Y?N_G,X‘IANG

7 R 9

o FERMALE., Bl BELLOEFER, £F2, HEHE, XTZFES! The main symptoms include fever, weight loss, and overall redness of
the body. The onset is sudden, the disease course is short, and the mortality rate is high!

o ARESRIAENEZLZINBENEHRITFIE By observing the situation of divided feeding, it is possible to identify the sick pigs that refuse to eat!
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B, EEHHAK T, BN 2 BlaskE, BRERHIN RF7RfE, BREATY, HKETO (+H58HB) ,
%, THMASER x RZARR (TR BYREE, EMETE, FESSHHIBENSR
In the early stage of infection, the pig herd After 4-5 days of infection, the —> Seven days after infection, the pig's ears turn red, the skin
exhibited decreased appetite and lethargy, skin of the pigs shows a slight also turns red (very noticeably), its appetite disappears, it
with no other obvious symptoms. reddening (not very obvious) lies down and cannot get up, and in severe cases, it

J
o B, == =S : !
2 SREMPIRIER (BEE) | Nz
Clinical symptoms of variant virus infection (Type | is absent) 5 1 B
FTERMNARBEZRMTE, KBRAHAMELL, HIELZH! The main manifestations are a gradual decrease in feed intake,
progressive redness of the skin, and cyanosis of the ears!

HERTESRELEFTEM, XLTETFE! Compared to wild-type infections, the onset of the disease is milder and the mortality
rate has decreased!

e

experiences convulsions.
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Clinical symptoms of variant virus infection (Type Il deficiency) hey-s e

o RVIRATEAAE, WBWETIES; XTIk, BE. BT, BEEP; Atfirst, there was no significant decrease in appetite, but
the spirit became a little listless; the joints were swollen, the feet hurt, the gait was abnormal, and the animal would kneel or lie down.

o EEAATHEIMA/NA—RIIRGEDE, B RI7ERER3-5dFAE % ; The skin may develop necrotic patches of varying sizes, and these
patches will gradually increase over a period of 3 to 5 days after the infection.

o FEBCAMELERNRK. 38#! Swollen and protruding inguinal lymph nodes!

91=31/12
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Clinical symptoms of other variant deletion strains ey e

www.nature.com/scientificreports it . 5 o i ,. & " " - o
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Fig. 3. Schematic diagram of indel mutations among ASF strains: vaccine-like (VN/so
Eurasian 1solate (Georgia 2007/1), the first Vietnamese outbreak isolates (VN/HY/201!

2000 strains are downloaded from the NCBI GenBank database. Ge:
and partial deleuons were visualized as dotted lines, yellow boxes, and red arrows, respe
were depicted as dark blue arrows with open reading frame annotation above.
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Fig. 1. The swine population in the herd and significant observed clinical signs in ASFV-infected sows. (A)

A total of product‘ion anin.lals way recorded.each 'week during the st!{.dy period. (B) Reproductive fai]ul.'e on the udder of lactating sows at 1-2 weeks postpartum. (B) Massive necrosuppurative inflammation of

in pregnant sows in the third stage of gestation with aborted mummifies. (C) Moderate-to-severe multiple the skin that extended from the epidermis to the reticular dermis. (C) Vasculitis (white arrowhead) with

dermatologic ulcerations in lactating sows (arrowhead). thrombus (T) at the interstitium of the mammary gland. (D) The lymphoid necrosis (N) in the germinal center
of the lymph node. ASFV-antigen localization was detected in the macrophage-like cells in infected lesions
(arrowhead, insets).

Fig. 4. Pathological and immunohistochemical findings in ASF-infected sows. (A) A variable-sized ulceration
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Clinical symptoms of other variant deletion strains

https://doi.org/10.1038/s41541-025-01099-9 Article

npj | vaccines Article

Published in partnership with the Sealy Institute for Vaccine Sciences

https://doi.org/10.1038/s41541-025-01099-9

African swine fever virus vaccine strain
Asfv-G-Al177I reverts to virulence and

negatively affects reproductive
performance

pregnancy were inoculated with 1.5 < 10" TCIDs, of ASFV-G-AIT77L. This
inoculation dose corresponded to the lowest effective and safe dose descri-
bed for this vaccine strain’. Both inoculated sows (group I) were viremic on
day 4 post-inoculation and remained viremic until the end of the study
(Fig. 1A). They also showed blue discolouration around the nipples at 9 dpi.
Inoculated sow 1 did not show any other clinical signs, whereas the other

™ Check for updates

Erwin van den Born', Ferenc Olasz?®, Istvan Mészaros?, Eszter Golt1**, Barbara Olah?, Jui Joshi’,
Emma van Kilsdonk', Ruud Segers' & Zoltan Zadori**[-4

ASFV-G-AI177L is a modified-live African swine fever virus (ASFV) strain that has been incorporated
into a commercially available vaccine. Its safety in pregnant sows and genetic stability in an in vivo
passaging experiment were investigated. Upon inoculation of two pregnant sows with ASFV-G-
AN77L, gne de F-related clinical signs. In terms of reproductive performance,
43% of the offspring was born dead and the live-bomn piglets developed ASF-specific clinical signs,
became viremic, and only 17% survived until the end of study. During passaging in pigs, ASFV-G-
AI77L reverted to virulence with severe ASF-specific clinical signs at passages 3 and 4, associated
with increased viremia. Whole genome sequencing identified C257L mutations as a potential driver of
increased replication fitness and virulence. The data show that ASFV-G-AI177L is not ggngj'gally
stable and, therefore not safe for use in ASF vaccines and suggest that ASF vaccine candidates should
be tested for safety in pregnant animals.

inoculated sow (sow 2) had elevated temperatures, was largely inactive, and

did not drink and eat on days 7 and 8 post-inoculation (Fig. 1B and C). By
day 11, she was still eating less and moving slowly, but by day 14, she was
showing signs of recovery with rectal temperatures back to normal, and by
day 17, she fully recovered. The two control sows (group II) did not display
any ASF-specific clinical signs before and after farrowing, but between 1 and
4 days post-farrowing both control sows were eating less, resulting in a low
level of clinical scores (Fig. 1C).

All sows were farrowed at the expected farrowing date at approxi-
mately day 115 in gestation and about 15 days post-inoculation. However,
significant differences were observed in terms of reproductive performance
between inoculated and control sows (Table 1). In the case of inoculated
sows, 43% of the piglets were stillborn as compared to 17% of the controls.
While all live-born piglets of the control sows survived and were healthy
until the end of the study, only 4 of the 23 live-born piglets of the ASFV-G-
Al177L-inoculated sows survived. Only 8 piglets from inoculated sow 1 and

6 piglets from inoculated sow 2 managed to stay in the study beyond the day
of birth, of which all showed ASF-specific clinical signs, and many were
euthanized on reaching HEP (Table S5). The average daily rectal tem-
perature of these group I piglets was above the normal temperature range for
pigs (38.7-40.0°C) between 7 and 11 days post-farrowing, whereas the
temperatures of piglets born to the control sows remained normal (Fig. 1D).
The 4 piglets in the inoculated group that survived until the end of the study

Table 1 | Reproductive performance of the ASFV-G-AI177L-
inoculated and control sows

ASFV-G-AI177L- Control sows

inoculated sows

1 2 1 2
Total piglets born 23 17 27 19
Normal piglets 8 6 21 15
Weak piglets 9 0 2 0
Dead piglets 6 10 4 4
Mummified piglets 0 1 0 0
Alive at end of experiment 4 0 23 15

BB RMERIREIRSIE, FFEEMRER. BlifEIXE

AKEEENEEZE, FHEELKERNEEMIGRER, ME—RE
MEEE (882) EEMEFEIMRSRNETS, E@alml, RMKIIHE,
IR, WwPRIZED, 1TaEIE, (BRFE14XR, HRikE, ERERE

WREESE, BHE17X, =LES.
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Estimating the Basic Reproductive Number for
African Swine Fever Using the Ukrainian Historical
Epidemic of 1977

F | Korennoy ', V M Gulenkin ', AE Gogin 2, T Vergne 3, A K Karaulov '

Affiliations + expand
PMID: 27667658 DOI: 10.1111/tbed.12583
Abstract

In 1977, Ukraine experienced a local epidemic of African swine fever (ASF) in the Odessa region. A
total of 20 settlements were affected during the course of the epidemic, including both large farms
and backyard households. Thanks to timely interventions, the virus circulation was successfully
eradicated within 6 months, leading to no additional outbreaks. Detailed report of the outbreak's
investigation has been publically available from 2014. The report contains some quantitative data that
allow studying the ASF-spread dynamics in the course of the epidemic. In our study, we used this
historical epidemic to estimate the basic reproductive number of the ASF virus both within and
between farms. The basic reproductive number (Rq ) represents the average number of secondary
infections caused by one infectious unit during its infectious period in a susceptible population.
Calculations were made under assumption of an exponential initial growth by fitting the
approximating curve to the initial segments of the epidemic curves. The Rq both within farm and
between farms was estimated at 7.46 (95% confidence interval: 5.68-9.21) and 1.65 (1.42-1.88),
respectively. Corresponding daily transmission rates were estimated at 1.07 (0.81-1.32) and 0.09 (0.0%-
0.10). These estimations based on historical data are consistent with those using data generated by
therecemrepidermcTurrenty-affectmyeastermEuroperSuciTresuits tomtributeto-tiepubtistre:
knowledge on the ASF transmission dynamics under natural conditions and could be used to model
and predict the spread of ASF in affected and non-affected regions and to evaluate the effectiveness
of different control measures.

5=, 1977FERITEk
BEN{ERE, ROET7.46 (5.68-9.21)
7B, ROE1.65 (1.42-1.88)

5.ASFVRYBARRFEEIR0TE(L

The variation of the re-infection coefficient RO of ASFV By e
Ry=) I1(t—s)ws

s=1

Veterinary Microbiology

Volume 165, Issues 3—4, 30 August 2013, Pages 296-304

Transmission rate of African swine fever
virus under experimental conditions

H.C. de Carvalho Ferrcira @€, J.A. Backer °, E. Weesendorp 9 D. Klinkenberg €, J.A. Stegeman <,
W.L.A. Loeffen @ & &

Abstract

African swine fever (ASF) is a highly lethal, viral disease of swine. No vaccine is available,
so controlling an ASF outbreak is highly dependent on zoosanitary measures, such as
stamping out infected herds and quarantining of affected areas. Information on ASF
transmission parameters could allow for more efficient application of outbreak control
measures. Three transmission experiments were carried out to estimate the transmission
parameters of two ASF virus isolates: Malta’78 (in two doses) and Netherlands'86.
Different criteria were used for onset of infectiousness of infected pigs and moment of
infection of contact pigs. The transmission rate (), estimated by a Generalized Linear
Model, ranged from 0.45 to 3.63 per day. For the infectious period, a minimum as well as
a maximum infectious period was determined, to account for uncertainties regarding
infectiousness of persistently infected pigs. While the minimum infectious period ranged

from 6 to 7 days, the average maximum infectious period ranged from approximatelx 20

to nearly 40 days. Estimates of the reproduction ratio (R) for the first generation of
e ——————
transmission ranged from 4.9 to 24.2 for the minimum infectious period and from 9.8 to

J

t—1
—> M= E ysw (t —s)
s=1
& frontiers | rrontiers in 1sHen 29 September 2022
O Checitotr, Estimation of basic reproduction
bt RS number (Rp) of African swine

fever (ASF) in mid-size
commercial pig farms in
Vietnam

Basic reproduction number (R0) in sow and
fattening pig farms

Table 1. Mean, standard deviation of infected cases per day and Ro values

Type of Actual pig Standard

; ; "
Farm pig opulatior Mean Deviation Basic reproduction number (R0) (95% C.I)
Sow 384 45 2.78 1.78 (1.35-2.35)

HY1
Fattening 1682 13.94 15.98 4.76 (4.18 — 5.38)
Sow 192 33 2.54 1.55 (1.08 - 2.18)

HY2
Fattening 981 14.28 10.25 3.80 (3.33 -4.28)

Note: C.I: Confident interval,

Eront Vet Sci, 2022; 9: 918438. PMCID: PMC9556723| ‘ animals ﬁ‘vl\l!Pl |
7

66,3.for the maximum infectious period, depending on the isolate. A [irst approximation
of the basic reproduction ratio (Rg) resulted in an estimate of 18.0 (6.90-46.9) for the
.

Malta'78 isolate. This is the first Rg estimate of an ASFV isolate under experimental
conditions. The estimates of the transmission parameters provide a quantitative insight
into ASFV epidemiology and can be used for the design and evaluation of more efficient
control measures.

9. doi: 10,3389/ PMID: 36246317 |

Estimation of basic reproduction number (Rg) of African swine fever (ASF) in mid-size A""("" . o L. A
commercial pig farms in Vietnam Estimation of a Within-Herd Transmission Rate for African
Swine Fever in Vietnam

Nguyen Tuan Anh Mai, '+ Thi Bich Ngoc Trinh, '+ T Van Tam Nguyen, ! Thi Ngoc Ha Lai,  Nam Phuong Le, !

Thi Thu Huyen Nguyen, ' -2 Thi Lan Nguyen, ' bagala, 3 Duc Luc Do,"*: *and Van Phan Le"1-" Van Phan Le !, Nguyen Thi Lan !, Jose Tobias Canevari 2, Juan Pablo Villanueva-Cabezas >
Pawin Padungtod ¥, Thi Bich Ngoc Trinh %, Van Tam Nguyen %, Caitlin N, Pfeiffer “Madstene . Oberin?,
» Author information » Article notes » Gopyright and License information  PMC Disciaimer Simon M. Firestone ? and Mark A. Stevenson

DEfSIR, 19785F, SREMEEREVERN048-3.63, #rgsis 20194,

RO{E18 (6.9-46.9)

£3E8F, ROE1.78 (1.35-2.35) , 1.55 (1.08-2.18)

=8k, 19865, BRAMEEFIEZE0.45-0.92, AEsERE, RO(E4.76 (4.18-5.35) , 3.80 (3.33-4.28)
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Zhu et al. Veterinary Research (2024) 55:131

! Veterinary Research
https://doi.org/10.1186/s13567-024-01386-8

Strategic nucleic acid detection approaches
for diagnosing African swine fever (ASF):
navigating disease dynamics

Yuanshou Zhu'", Meng Zhang?", Zhijun Jie**, Shujuan Guo?, Zhigang Zhu'" and Sheng-ce Tao? ®

Check for
updates
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Figure 1 lllustration of the ASFV structure and genome. ASFV belongs to the family Asfarviridae and has an icosahedral enveloped virion. From
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Sample collection

Blood pharyngeal swab

How to conduct laboratory tests and make differential diagnoses

Amplification

Nucleic acid testing
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Results

Real time gPCR

Advantages

+ High sensitivity (~0.1 coples/uL)
High specificity
Absolute quantification
Mature technology, Complete
reagents, Low cost

Disadvantages
« Time-consuming (70-120 min)
= Sophisticated instrument
+ Thermal cycling
« Specialized operators

Commercial Kits

e.g. PCR Kit for Rapid Detection
of ASFV (Yoyoung Biotech,
Guangzhou, China)

v
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“Isothermal Amplification

CRISPR

Biosensor & Microfluidics

primer
Fau, F1 Blc
e /T Tl ez
! Py
y Flc B1
Flc B1 -.
@i
F1 Blc
LAMP
Advantages

+_Time-saving (30-60 min)
+High sensitivity (~1 copy/pL)
#Simple instrument

+ Isothermal, Simple, Rapid

Disadvantages
+ Non-specific amplication
+ Semi-quantification
+ Complex primers design

X

Commercial Kits

eg. LAMP Kit for Rapid
Detection of ASFV (Yoyoung
Biotech, Guangzhou, China)

Resulis

CRISPR/Cas12a

Advantages

Time-saving (30-60 min)
High sensitivity (<1 copy/pL)
High specificity

Simple instrument, Isothermal
amplificatioin

v

.o

Disadvantages
= Semi-quantification
+ Immature thechnology

Commercial Kits

Kits needed to be approved by
Official Animal Disease Control
Center for ASFV detection.

o
N:aoe TN
. i D/_ Iran::c;
BOCOmOOnent — g —
- -

Biosensor

Advantages
W . Time-saving (<60 min)

= High sensitivity (~0.5 coples/pL)
« Miniaturized instrument
» High-throughput, Multiplex

Disadvantages
+ Semi-quantification
« Complex design
« High cost

Commercial Kits
Kits needed to be developed by
reseachers

Figure 2 Workflow of ASFV nucleic acid testing. The whole detection process consists of sample collection, amplification, and nucleic

Zhu et al. Veterinary Research (2024)

acid testing. The samples were collected from the blood or pharyngeal swabs of infected pigs. Sample treatment includes DNA extraction

from deactivated viruses or simple lysis by specialized reagents. Various nucleic acid testing methods, including PCR, isothermal amplification,
CRISPR, and bicsensors and microfluidics, can be used for ASFV detection. The advantages and disadvantages of different methods are also listed.
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How to conduct laboratory tests and make differential diagnoses BB

Table 1 Detection methods targeting the B646L gene of ASFV

Method Classifications Strain Ref.
Based on PCR A duplex fluorescent quantitative PCR assay Genotype | and Il strains [132]

A fast quantitative real-time PCR ASFV [46]

A novel guantitative real-time PCR ASFV-China [45]

%@2% Combination of Fe(OH); modified diatomaceous earth and qPCR ASFV in water [47]
infection * Nanofluidic chip digital PCR ASFY [105]

Based on isothermal amplification  Recombinase-based isothermal amplification assay (RPA/RAA) Different genotypes ASFY [70]

Commiimlaara l arrictmd vmmmen limara aidad smmnlifcatinm ~alavicmateie aceay ACCVY ==

Table 2 Detection methods targeting genes of ASFV other than B646L

# Mutation Detection method Strain Ref.
2 g P54 A novel real-time PCR assay ASFV [134]
5 =] E248R A quantitative PCR method ASFY [135]
E ': B646L and B438L A probe-based duplex real-time PCR assay ASFV [136]
> 7 p72, C02v and MGF CRISPR-Cas12a ASFY [108]
_z AR Real-time PCR ASFV [37]
R MGF-360-12L, 11771 Real-time PCR Assays Highly virulent Georgia strain of ASFV [138]
E296R A duplex real-time PCR assay Genotypes | and Il ASFV [139]
.; 173Rand 13291 The tandem repeat sequences p72 genotype |l and intergenic region [140]

:* : \‘(, (IGR) Il variant
: :' lI‘%'l‘iﬁfé‘;ﬂ . 172D 12901 ™ 7/Il- 1 AlfD 1270l II‘HE\ -C nnnnnnn i and D - A Aiffrrnnt Cownmnnn 11 ACCY mmmab nmne rmain
: “Chronic Table 3 Mutations in candidate live attenuated vaccines

infection Mutation Characteristic Function Ref.

an® 2 F317L An inhibitor of the NF-kB pathway and production of proinflammatory  Immune evasion; promaote viral replication  [146]
week-1 | week2 | week-3 Week-4 |  Week-5 Week6 | Week7 | Week-8 cytokines
Infection < > < » EP364R, C129R Target cyclic GMPAMP to inhibit the cGAS-STING signalling Pathway Immune evasion; promote viral replication  [112]
Disease Dead After symptom onset MGF360-9L, MGFS05-7R D%\]:rease ASFV-specific IFN-g response and increase macrophage Promote viral replication; enhance virulence [147]
infiltration

T — - - > H108R / Promote viral replication; enhance virulence [148]

NGS E)RT-qPCR RT-gPCR Biosensor IPT | AT137R / Promote viral replication; enhance virulence [35]
‘::Ers | ]é‘;?gl:p:{qRPA ::I \IFA ‘ E165R Encode dUTPase Promote viral replication [149]
E184L A transcribed gene in the infectious cycle Enhance virulence [150]
DP148R, DP71L, / Immune evasion; enhance virulence [151]

Figure 4 Disease dynamics and recommended detection methods for ASFV. Lt
L7L-L11L Clustered gene on open reading frames and located at the right vari- Enhance virulence [152]
IRNIERRIEN SRR ok egion

11771 Belong to ASFv-G genome Enhance virulence [153]
EP402R Hemagglutinin of ASFY Immune evasion; enhance virulence [154]

Zhu et al. Veterinary Research (2024)
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7. ASFFRBIENFSZRIRN A S

Application and Evaluation of the New ASF Detection Method

2 ASFRTEIAENTT AR A

i ik PR af Rk s GIE:Ri4 TR B Lt . 1EA N > HR .
Detection method Rapid detection Field usability Visualization Nueleic acid extraction Economy AS F%ﬁi*ﬂlﬂuﬁl%ﬁgﬁﬁaﬁ%l\ﬁ\\ o
e ks A Y x v / s s s
TR DR v Vv x x / — (. 2. g, 81!
AN THHE(AD A A V % x
REEK v Y x v .
BRI A v v . iy : The focus of the development of the new ASF detection
ﬂ’%ﬂt\ H ( Hive-chip) vV « v . / A . o o o . . |
SRS LAMP $ £ method: Convenient, efficient, time-saving and labor-saving!
KRR B BT PCR » v
(edPCR) * x *
BEL R R Vv V x v v
i gy ik R Ptk Fr e i) Hahzem P LD S AL 5t e R FEGh 2R iy
Detection method Sensilivity Specificity Detection time Sample Lype Comment Deteetion method Sensitivity Specificity Detection time Sample type Comment
HHE SRy H 5 R AES S o LR B ATERAF ASFV REP 1 RN A, LR
R ’ g Sl S el i o e S=6h F T Wt R B
i . & 4k VRV 14 S ALY T 1 ASFV O 0 R e
Wk 4> ELISA . . 2-3h i ¥ AL EG e 1 R £l qPCR e ) #E 4 < 5F ASFV fl CSFY
s X 4t ASFV ¥f I CD2v el 8 pe
Wil ELISA ' , 2-3h | ¥ h e A - S-6h L RS KW SUOERS 00U 5 Ot
BT ELISA * * 2-3h ¥ P e H B Wil ddPCR - P 5-~6h i 3§ :,g;‘ S ASFV ST R B A ERR A D
AN ML . . 2-3h G S 85, (1 bl A S TR R AR 20 a8 o UL AT RO, 555 T B, 18 (6
G AE B WA T 2 LAMP 0-45min ek WRAT  BUATRE R i A B
Lui:.):(i.ilﬁl;;?w}. . . 30 sin O Yo . _ﬂf r:\m) . BT PURCT AT SR B i b A
e R L o 1525 min ALV ALAUES  RMATEIS GEHE, 5RO
s * - 20 min ﬂfIIh!i G T ) (] q o ok g
(QDs-FICA) “**“”"ﬁ*lff’* A 0min A0 HRKE K ) A, 2 T A
2% B e S5 i e " ; '
* 20 ke FE i3 DNA . 4 1l
(CLIA) : # . s CRISPR/Cas1 2 wer - 40 min~2 h 1';,‘ " .'.,:.J-\‘\‘ FICAL S s e SR AT
P et kit : . ATtk ASF $2 0, — A% fF 4 e
(FAT) S e T AN B Ko T Bt CRISPR/ Casl3a o b Mo NI e e SR TR
B[] 4 B S A2 W7 i ) s : e e - e ) AT FF ASFV L2067 , {5 Yo M e
(TRFIA) L i 45 min 185 o a) 4, S BOE He ELISA 3 B2 1 4 09 22 W il 2R * * 10 ~ 20 min 1 i W
g e e e G e T B LAE 2R ;
*a ﬁf*;t a - - 2-3h il R A5 I o i ’”L ﬁ‘f‘l’c,['if)”w* : : 10 min ML AW T B
BB & PCR SRS QDM SeflE 2 Hrid 4¢ A v ” W o B
:«.qnlll,ir;t e e 5k roigoe T 0 e PCR B (QDM-ICS) 25 il e B

MrEES, PEESERSE, 2024
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lll. The precise elimination of ASFV

e R 55 B p S E 2R



n O BRI EEEN

The main principle of precise elimination

SEERER (IEF. OSKF. ARE) |
HftsbFm (MR, FW. 9FE. ARF)

Abnormal pig samples (blood samples,

nasal and oral swabs, tissue samples), asQ

well as other samples (environment,
vehicles, supplies, personnel, etc.)

A RREREGIIRTTE

Personnel are familiar with the precise
elimination proces

MR EFTE

The supplies are well-prepared.
H=E =91 LRI

Disinfection and sterilization are thorough.

@

N&
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RERBIREHERRITA. FHIRS. k.
IR REAREAccurately identify the
abnormalities in the feeding behavior,
mental state, body surface, and limbs and
hooves of the pig herd.

BRI TRFREREMNZE, BURMISR
FOAS SR B E R
Clarify the epidemiological investigation
methods and logic, and determine the
extent of infection through case reviews
and tests.
FHERREREFT, RERE100%E0, RESEE
HEE (1. 7. 14, 21d) Conditional silent
production, 100% monitoring of abnormal
pigs, combined with comprehensive

; escreening (at 1,7, 14, and 21 days)
KERR: L5k, SRME (BRIMEFER
A&#tF)
Sampling method: Low contamination,
easy to operate (tail-root blood swab
combined with oral and nasal swabs)
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Identification and Detection of Abnormal Pigs 3 B

SEES: &R, ARl SEes. M. REKR. R

Abnormal symptoms: fever, reduced milk production, listlessness, swollen feet, skin ulceration, miscarriage, etc...
FmXE: O8E~F. BRMEF. HER

Sample collection: Nasopharyngeal swabs, tail root blood swabs, lymph fluid

LRGSR : RT-qPCR (¥5Ii2HR-1/1182, CD2V. MGF......)

7778

e
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. {C]as (L {C]as
° ° YANGXIANG
Define the scope - Infection scope 5 5 &
MIEEIRZAEFrom the perspective of transmission routes 1BAS R XEXEN{ERelated action
SRS B 75 = HBEXR
Review and | B#RigE RISEE WSHR | EMREREFH HiEEE £ £—m B=ip KEXSERE I‘ . Disinfection
. Route of ; " Business |Biological safety | _. " - - Strength of | Solutions | i ements
analysis . . Risk factor . Direct factor | Level 1 Level 2 Level 3 .
infection frequency risk level association
SEBERSR HHERE 58 1% AT 55
Injection of A 7] % L] ¥
SRS MEIEZZEAEFrom the perspective of transmission routes 1BRS R XExE{ERelated action N
. Surd s , = (TSP kst
Review and RgigE LLE=p ENRERIEER 3 —4] — = e . Disinfection
. Route of Nﬁﬁﬁ Business |Biological safety .EE; B® B=% B=® Strength of | Solutions | i ements
analysis . . Risk factor . Direct factor| Level 1 Level 2 Level 3 . ..
infection frequency risk level association
AREiRE =S = AR 55
. WEEEA A B e %
ntrance
BifiEEE L7 = Bt &
SHHES 5% %7 = REEIREZE G
Pig delivery SERTIIE w7l H X5 G
NEUNEE sl platform BRI %7 H RRi5H G
#rFrom the FEAMED s ik - th A= 55
perspective of LII-T;IrmIess k. 1F =Syl LA 55
pathogen  FAINGNNRIEINN ISEL7 SR = RRTH 55
invasion - — —
XA K =il {3 SBm’R 5
Inlet and N -
outlet vents J)—(Hﬂ: I%ﬁ)ﬁ {EE _\:;ﬁﬂﬁ( 55
e FHE iz fE 5 %
| S IS i 1 i s
ipeline port
£ %7 1K i 7
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Define the scope - Eliminate the scope o o) 3 1

5 %
/B

The entire clearance
éé? operation

ERAEE, BT LI, LI
ELARNERITRY B!

@ The symptoms are not typical and difficult to
detect. By the time they are discovered, the

contamination has already spread over a
large area!

1rlJ:tEE

» /B

The entire building
is cleared.

BRE R, EHERIE,

BR 25 48 3 ] ! / BESR-RE

Single building with multiple . - - . .
infections. Control the source of Precise EIlmlnatlon'Slngle

infection and limit the spread! ..:'driven SO/Ut’.ﬁme, = ;ﬁ'ﬁlj\ Ilﬁﬁﬁ){ﬁ% (CT{E

>30) ' Early detection leads to a smaller
contamination area and milder clinical symptoms
(with CT values above 30)!

B ith X 1A S R =RV EAINAR
MAFEREN, HEEFILREK!
Increase the monitoring of abnormal pigs and

immediately eliminate those showing any slight
differences!
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n 4. f5EMTTPrecise execution

BE i B /Y

Clear purpose

S0 {27 470 R S B 975 [R 4 SRR N

90 {27 470 BER P9 BB 975 IR 4 SR 4 B

How to prevent external pathogens
from continuing to invade;

How to prevent internal pathogens
from continuing to spread;

BINIRNEEBEARSTI. ARBP. (E1E
S REERIBIRGE;

The training content includes personnel
division, personnel protection,
transmission interruption and
identification of abnormal pigs, etc.

2026-1-22

02

05

RELE

Determine
solution

HmNESER,

SERANIIBRAFRASEE.

Hith e ad dni= 5 0s ;

Inspection and plugging of iron tanks;
Methods and procedures for
eliminating abnormal pigs;
Monitoring strategies for other pig
groups;

LR

Practical
drills

PAfssEsE. @X%EAG, EHARMIES;
BERMAMBRFEACRESIE,

Take dead pigs and culled pigs as examples.
Regular emergency drills should be conducted;
The drill process should be recorded through
video and photo formats.

EENE

Prepare
supplies

ARGIPNE. HSXMBURBICHELE
m&;

Personal protective equipment, disinfection
supplies, and materials for handling dead

pigs;

RGBS

Exercise
Summary

06

HirENZLERBREREMTINM,
HAERETHREFTSER!

Check whether the biological safety
management measures have been
implemented properly;

Determine whether the drill actions
meet the requirements!
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BRI HY E A HPL ?

Plan lacking

REXR

}EE:QENQE)‘J X % Operate miss

ERIR
Precisely eliminate
the factors that led to
failure
Other factors

Hith &=

a

@

N&

YANGXIANG

What are the factors that lead to failure in the process? 7R

The selection of the tooth extraction range was inappropriate,
A DEIEREAY, EREER resulting in the omission of positive pigs.

The improper selection of the path resulted in cross-

AZIAAST T £
BEERAS, BUSIBSIsS contamination.

PERpEINET A Assht  Improper handling of dead pigs led to the leakage of pollutants.

No silent production was carried out during the
IEEEEE SRR, R WASHITA isolation period. The transfer of pigs led to the

emergence of new infected pigs.

TEEEEERAE Heyage  The emergency exit is improperly set up and no anti-seepage

treatment has been carried out.
HHE ) SENRE, EAEL 54urEr  The pig herding workers lacked experience, and the pigs'

turning back led to cross-contamination.
ASHEMMIE, FaART 8 The disinfection was not thorough, and the virus spread

along with the movement of people.
sEREREEMES, 2sESEm = Theleakin the pig farm has not been fixed, resulting in the

invasion of new pathogens.

I s ERE, SR MEEEE L The presence of vector organisms leads to secondary

JTm
pollution.

LEIMEAS, SHNFEEZESS (BEWER T Improper handling of manure has caused

contamination of the pigs in the surrounding pens.



05. 1F4ei5M Continuous monitoring YANGXIANG

v SBEEXEREN (O8KF+ERMRF)

Abnormal pig sampling monitoring (nasal and oral swabs + tail root blood swabs)

A31E 25 = RERMUE RERHS RERInRRMR BERE BURFREE SBURFHE BIIXFHE WEH &it

v £15/%EE RN (BRMDEF)

Full-scale/line census monitoring (tail root blood swab)

XX B R R T e b :’n‘z@éﬁ-‘ :I:Aa’% O EIJ
BnEE D BteE Gd EErS e FIUE A (200) D B = él:l A /NHY I

mR & RIS SCTE, #5852

i riad REEOH | REEAGY | K% | RWISER | CREERM | REEAR | KB RIR | REEAN | CREEAG | KB | HINSSR | RPEOM | REEAGY | KB | ISR
1 PRI 218 53 0/53 223 53 0/53 228 53 0153 3.10 53 0/53,
2 R 2.18-19 53 0/53 223 53 0/53 228 53 0/53 3.10 53 0/53 < -+
3 I E3% 218 53 0/53 223 53 0/53 228 53 0/53 3.10 53 0/53 RO{E E,\] Tﬁ 13 \; E, !
4 7E A 2.18-19 53 0/53 223 53 0/53 228 53 0/53 3.10 53 0/53
5 RS 218 59 0/53 223 53 0/53 228 53 0/53 3.10 53 0/53
6 7= R6HE 2.18-19 59 0/59 223 59 0/59 228 59 0759 3.10 59 0/59 h d k H h I- Q I f h .
T T e | oo = B = . = . = o The census needs to take into account the clinica symptoms of the pigs
8 7E RS 2.18-19 58 0/58 223 58 0/58 228 58 0/58 3.10 58 0/58,
9 =R 218 57 0/57 3 57 0/57 228 57 0157 3.10 57 0/57 & .
0 [ | oo s Lo | o S e S W T « s and their CT values, and also refer to the estimated range of the RO value!
11 SERL I 219 146 0/146 3 146 0/146 228 146 0/146 3.10 146 0/146
12 218 141 0/141 221 141 0/141 226 141 0/141 38 141 0/141
13 EN3H 2.19 130 0/130 3 130 0/130 228 130 0/130 3.10 130 0/130 g ’I‘E FIJ jt§ E_j_ ‘j d d d d
™ 21922 2 22 2 22 2 2 A
14 TENIAHR 2.19-220 120 01120 223 120 0120 228 120 0/%20 3.10 120 0/120 / ITaxy : E IE "5\\ : 1 \ 5 \ 10 \ 20
15 SERLSHE 218 73 0/73 223 73 0/73 228 73 0/73; 310 73 0/73
16 SERI6HE 220 127 0/127 224 127 0/127 31 127 01127 311 127 0/127
17 SERLTHE 219220 136 0/136 4 136 0/136 31 136 0/136 311 136 0/136 . . .
= D o s T Acute type survey time points: 1 day, 5 days, 10 days, 20 days
19 SE hr 9%k T T T T
20 E 108 T TR TR TR
™ = A
21 SEARLLIER 220 120 0/120 224 120 0/120 31 120 0/120 311 120 0/120 g 1 \E 'l‘m: ’I\i FIJ jt § E‘\j‘ l j d d d d
22 | sEfuloi B S ES s ‘/ S[IZ:L‘.\I /X = =3 = B :ﬂJ\_\: 1 \ 7 \ 14 \ 21
23 EAL13HE T TR TH T
24 Ehr14t% 220 138 0/138 24 138 0/138 31 138 0/138 311 138 0/138
o - . v R Preliminary survey time points for subacute/chronic type: 1 day, 7
26 7€ fr 168 218 111 0/111 223 111 0111 ] 111 0/111 3.10 111 0/111
27 JE fr 17H#5 219 137 0/137 223 137 0/137 228 137 01137 3.10 137 0/137
| 28 SERL 18K 2.18-19 134 0/134 223 134 0/134 28 134 0/134 3.10 134 0/134
29 JE &1 219 2812 0/18 BT 282 EE BT dayS, 14 dayS, 21 dayS.

BEEUR 2B TEE 25 6RE Eﬁiﬂ%?ﬁ&ﬁ I%Tﬁiﬂ&-ﬂ?ﬂﬂﬁl o
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Precise elimination determination ald i

A SEE&/F 1 Complete purification
o R X G B 2=
No potential risk factors for infection
SR B A
No carrylng of pathogenic individuals
TC Hh 38 9o 151
No new cases were reported.
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. EERL
Recovery of ASFV-positive farms

P e e e e e e e e e e e e e e m Em e e e e e e e mm e Em e Ee e e m mm e mm e e e e e e e e e M e e e e am e e e e e e e e e e M e E e m E e e m e e e e e e e e e e e e e e e

PHERSIEA—FNE “$AtE" $&in
 Preventing the spread of the virus -
Building "impenetrable"” pig farms

- BRI E—=RtERTIE R

 Remove viruses from the site -
thoroughly disinfect and dry the
barns
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n 6.131:& “¥ktE" 3&1%H Building "impenetrable” pig farms YANGEXEIANG

e
ISR e
HBES
:ii ﬁ
ERER = \ 7 7
- INERAR S5 Rl +“BR 8 317
*+ | S
2 g : External service center + "Iron Bucket" pig
e A
s B farm
B
1| s
E A
| - ABIIE e -

657 # 3% Jif X

[ s - MEEX: HeE

3EEX: R

ok i URERE I L “ VIER: 46
Rk [ e ey AL ; ST

EMREZEEG RIS

Biological safety spatial structure

- SEEERR: B
- SEEE X RE
- 6ITIEERMX: HIE

TEEX: #f

division
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The operation procedure for disinfection, cleaning and drying of the YANGXIANG
positive isolation sheds Sy

EEE

TR z 10%MEE (8[)

KR HE LB, B 50%E 7 (8F) SERENS

7K 5 100%77= (FfELsm)

SR




6.3 ASFVRITISZ 44
The tolerance conditions of ASFV

Product | sunivaitme

Meat with/without bone and ground meat 105 days
i f ey - S el e
Salted meat gipg 182 days

Cocked meat (min. 30 mins @ 70°C) Bapg O

Dried meat FF 300 days
Smoked and deboned meat m®EEs 30 days
Frozen meat %A 1000 days
Chilled meat 5839 110 days
Offal 3 105 days
Skin/Fat {also dried) ERER/AREE (T52) 300 days
Blood stored at 4 °C #§FE4 Cf 18 months
F+EEE-E at room temperature =E#E 11 days
Putrefied blood BEERIINE 15 weeks
Contaminated pig pens ESiaEE 1 month

Beltran-Alcrudo et al (2018), FAD

@
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YANGXIANG
R
OTEM:
60°C, 20min
56°C, 70min
25-37 °C few weeks
4 °C >1 year

Frozen meat, several years to ten years

OpH:

4~11.5 Fc ;& without serum

4~13.4 BIME with serum

REAR G, BA. JHKFP A KRB 777t can
survive for a long time in undercooked meat,
cured meat and food residues.

o B, ShFEAT M ERERRE

* Lipid solvents such as ether and chloroform

can damage the membrane and render it
inactive.
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The purpose of empty tank decontamination Y%N%XEEA?}G

RS -
Remove | O
organic Ej -
matter '
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1) BEFBENY

Remove organic matter

TR

Clearing debris

A

Remove fecal waste

EEs

The pen is freshly
washed.

-~

YANGXIANG
A e

FARAET

Foam cleaning



2) FE&NE
Stable disinfection

*J’%ﬁ 12%*)’%@, /H/ﬁ'.ﬁ']; CIE 5370 NIy =]

?
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#5; Caustic soda: 1-2% caustic soda, for disinfection of

suspected areas and contaminants before cleaning;

- SRR _E/DBA: 1: 200%%E, FEithE, FAEEHE
= L L
High-temperature disinfection X,
T X Compound glutaraldehyde/Wacool: Dilute at a ratio of
Hot air drying

1:200. After cleaning, all areas to be disinfected.

Enﬁﬁﬁﬁ

R, SE: B, 5(CID205F
Gas sterlhzatlon.

Formaldehyde, peraceticjacid, or
CID20, etc.

> e

KR : REXCRIANEAME. B8, 2R, R
EMFMENNZ SR ;
PRKUAPHERE : 60-65°C, 2h, FE&NFIEH !

Flame baking: The floor, feed troughs, cage panels, manure
discharge plates and all other areas that can withstand high
temperatures in the stalls of the deceased pigs;

Hot air furnace baking: 60-65°C, 2 hours. The barn must be

sealed!

Py cip=
R, ER K8, DA
Dilution disinfection

Caustic soda, compound glutaraldehyde,
Voco

SEEZEE: FHPE.: SIEERM: Kk=2: 1

RItL Bl TEZRIEE, BRFEREZER15-30ml/m?;
HEOEE: 3ml/m3EZX.,

Gas fumigation disinfection: Use a ratio of
formaldehyde : potassium permanganate : water =2 : 1 :
1 for fumigation disinfection. The amount of

formaldehyde used is 15-30ml/m?; peracetic acid:

3ml/m? for fumigation.
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D 3) HE4E M Sampling inspection YANGXIANG

7 A kM

- WS EEAE. R, 28, RE/E. IRREE. ERXKESTET (SRR, Bam)

« Sampling locations: pig feed troughs, manure discharge boards, manure ditches, feed towers/rooms, bathing
passages, living area dormitories and dining halls (multiple samples taken and combined for testing);

- HEESRER: J%R0. 3. 5K

« Sampling frequency: 0, 3, and 5 days after cleaning

- RBEREIN. MEELRESLRE— T @E TN !

« Sample mixture testing: For each location of the environmental samples, one sample is mixed together for
testing!

- LERWE: F=SENERNEMERE, SRXERF RN, BEESEDE N,

« Result processing: If the test result in the problem section is positive or suspicious, please repeat the cleaning
process and take samples for testing again. Continue this process until the test result remains negative for at
least 1 consecutive week.
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. . YANGXIANG
Observation of the Pig Herd % 8 B »

REIRREE, EITER, EREIEREBEERE RS !
PRAI AR Limit the amount of feed intake and provide regular feeding to enable
PUUER L pigs to develop a strong feeding reflex!

NBEEFRAMNKERNRHE. RE FREZ) « &k,

ARAR - LS T

Observe -whether any pigs show signs of sluggish response to

feeding, anorexia (excessive leftover feed), fever, or redness on

the body surface!

RERE

Abpormat ﬁﬁﬁ@%@ﬁﬁ"’%‘ﬂ’\]%?\\ ?&%%tﬁgﬁﬂ%*iﬁ@'
sample All abnormal pigs and pigs that die suddenly need to be

submission sampled and sent for testing!

close
observation
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5) MMizREiESAY YANGXIANG
Strengthen monitoring of abnormal pigs

m FEEHiIA%] Abnormal Pig Identification
KIFR. mE RRREL. IATE. 5R5E. KRTPPRKSEESL RGN
Taking samples for testing one by one, including fever, reduced food intake, redness on the body surface, necrosis,

sudden death, and joint swelling.

B [EFREEAREE Clinical sample collection
O8&F. BEF. MEF. 2. fg. EREMEESE
Nasopharyngeal swabs, throat swabs, blood swabs, whole blood, anticoagulated blood, inguinal
lymph nodes
1d, 7d. 14d. 28dKXBEIRRFLENTFE, HFERIERIY;
1d, 7d, 14d, 28d extensive sampling monitoring for screening, to detect latent infections;

m W5NIGE Monitoring program
fRAntigen (3-5dpi/7-9dpi) . #ifRAntibody (7-10dpi)




o
6) SIMEHARE. HIBLTRIEN o

The significance of antigen and antibody monitoring during introduction =~ YANEXIANG

EMBEERRITFHENERENELES

The trend of antigen and antibody changes in wild boars infected with African swine fever

AN
‘ DYNAMIC OF ASFV INFECTION IN WILD BOAR >
v 2.l ‘%‘TU:%:;’.’F = r ’ l/

PATTERN: & RS | PATTERN :
PCR +++y Ab -/+ ' PCR-/+y A
Fifaeriac __Antibodies DISEASE EVOLUTION
ﬁﬁﬂnﬁ Survivors/Reinfections/Potential and
s True carriers
Antibodies Virsemia S E/BRR B EN AN
....... e TN
0 dpi 7dpi ¢ 12dpi; .. .21dpi . 35dpi—  100dpi
G e ® T 3 ) " ‘Days post-infection =~
INFECTION_. 2 = B~ d

B p | Mur-etal. 2016 Arias et. al. 2019 on going
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w9

> Fi—tntE, LGHREASERE

Establish a unified standard to prevent non-pig farmers from targeting this as their primary goal.

> BBIRAEIR, (NIRRT asAYIERE;

Clarify the priorities and give priority. to addressing the most critical issues.

> WENR, KM EARENITS

Break through all barriers and make,a commitment tojalways be prepared for the worst-case

scenario.

> BRXEERG, ARIRRSE £R55!

The answer is always right here regardless of rank or posmon Everyone is involved!




THANKS
1 5

AR5 2% : 400-885-9552




