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The Virus

Source:  Freitas; Tavares 2016

▪ ASFV virions have a 
complex multilayer 
structure

▪ More than 50 proteins 
are included in the 
virion

▪ Proteins on surface of 
virus particle are 
targets for antibody 
mediated protection

▪ The major capsid 
protein are used in 
various diagnostic 
assays 

Large double-stranded DNA 
virus

Genome

Encodes about 151-167 
genes

Genes

No registered vaccine 
available.

Control



The Disease

▪ Acute cases of ASF can 
result in 100% 
Mortality 

▪ Some pigs develop 
subacute or chronic 
forms of the disease

▪ Viraemia develops 
within 
2-4 days of infection 

▪ Acutely infected 
animals often die 
before developing 
antibodies

Source:  https://asf-referencelab.info/



Diagnosis

Clinical signs
Lesions 
Sampling and shipment

Clinical Diagnosis

Polymerase Chain Reaction (PCR)
Sequencing
Phylogenetic analysis

Molecular Testing 

Competitive ELISA
Immunoblot Assay
Pen-side Antibody test

Antibody Detection 

Sample Matrixes 
▪ Spleen, lymph nodes, 

kidneys

▪ Serum

▪ Plasma

▪ EDTA blood

▪ Meat juice

▪ Whole blood

Contact the OIE Reference 
laboratory for assistance 
and confirmation of test 
results



Clinical Diagnosis

Source:  FAO 

Source:  FAO 

▪ Pigs are visibly weak 
with fever and huddle 
to stay warm

▪ Bloody diarrhea and 
disc tint hyperaemic
areas on the skin of the 
neck, chest and 
extremities. 

▪ Cyanosis at the tips of 
the ears 

▪ Necrotic lesions on skin 
of the abdomen, neck 
and ears



Clinical Diagnosis

Source:  FAO 

Source:  FAO 

▪ Froth in the trachea 
from severe lung 
oedema

▪ Haemorrhagic 
gastohepatic limph 
nodes

▪ Haemorrhagic kidney

▪ Petechiation on the 
kidney’s cortex

▪ Spleen enlargement



Molecular Testing 
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▪ PCR is used to confirm 
the  suspicion of ASF 
based clinical signs

▪ Tissue, whole blood  and 
serum samples can be 
tested by PCR. 

▪ Convectional PCRs for 
ASF target a conserved 
region of the P72 gene

▪ Sequencing is often used 
to confirm ambiguous 
results obtained by 
conventional PCR. 

Conventional PCR 

Phylogenetic PCR     Diagnostic PCR



Molecular Testing 
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▪ Real-time PCR has largely 
replaced conventional 
PCR as the preferred 
method for ASF 
Diagnosis

▪ Several commercial test 
kits, based on TaqMan® 
technology, are available

▪ Real-time PCR is more 
sensitive and specific 
than conventional PCR

Average Specificity - 99,14%

Average Sensitivity - 98,67%

Real-Time PCR

https://www.youtube.com/watch?v=EaGH1eKfvC0

Real Time PCR - Basic simple animation

https://www.youtube.com/watch?v=EaGH1eKfvC0


Molecular Testing 
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▪ Classifies viruses into 
genotypes based on 
the P72 gene sequence

▪ 24 Genotypes have 
been described

▪ Phylogenetic analysis 
can be used to trace 
the possible origin of 
an outbreak and to 
track the spread

▪ Phylogenetic analysis 
should be interpreted 
together with 
epidemiological 
information

Phylogenetic Analysis
CAM/1/02

CAM/4/85

GHA/1/02

LIS/60

NIG/1/01

ANG/70

IC/2/96

BEN/1/97

SPEC/205

SPEC/209

Mkuzi/79

I

MOZ/1/02

MOZ/1/05

LUS1/93

MOZ/2/02

MOZ/1/03

II

RSA/5/95

SPEC/257

RSA/3/03

RSA/Warmbaths
III

MOZ/1979

MAL/1/02

MOZ/1960

Tengani/62
V

MOZ/8/94

SPEC265

MOZ/1/94 VI
RSA/3/04/

RSA/Warthog

RSA/1/99/W IV
RSA/2/96

RSA/2/03

RSA/3/96

RSA/1/04

XIX

Lillie

RSA/1/95 XX
XIIIRSA/1/03

RSA/4/95

RSA/1/98

SPEC/154
VII

XIVNYA/12

TAN/2/03

TAN/1/03 XVI
XVTAN/1/01

XIIISUM/14/11

XIIMZI/1/92

XIKAB/6/2

MCH/1/89

MCH/3/89

BAN/1/91

DED/1/89

LIL/20/2

DOWA

CHJ/1/89

KLI/2/88

PHW/1/88

TMB/1/89

VIII

UGA/1/95

KEN/5/01 IX
BUR/1/84

BUR/1/90

Kenya/50 X
100

79

74

57

91

0.005
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Phylogenetic Analysis
ASF in South Africa

▪ Five genetically distinct 
strains of ASFV have 
been isolated from 
clinical cases of the 
disease outside the 
control area since 
2016. 

▪ This suggests that there 
have been at least 5 
independent 
introductions of the 
virus.  

▪ The exact sources of 
the strains remain 
unknown. 



Serological Testing 

▪ Serology is used for 
large scale surveillance 
due to its simplicity and 
comparatively low cost. 

▪ ASFV antibodies appear 
10-14 days after 
infection and persist for 
several years

▪ Since there is no 
vaccine against ASF, 
the presence of ASFV 
antibodies are always 
indicative infection

▪ In peracute and acute 
infections pigs often 
die before antibodies 
become detectable. 



Serological Testing 

▪ Serology is used for 
large scale surveillance 
due to its simplicity and 
comparatively low cost 

▪ ASFV antibodies appear 
10-14 days after 
infection and persist for 
several years

▪ Since there is no 
vaccine against ASF, 
the presence of ASFV 
antibodies are always 
indicative infection

▪ In per-acute and acute 
infections pigs often 
die before antibodies 
become detectable 

Enzyme Linked Immunosorbant Assays (ELISA)



Serological Testing 

▪ Several commercial 
ELISA kits are available

▪ The Competitive ELISA 
can be used for 
multiple species, 
including warthogs

Sensitivity - 88%

Specificity - 97%

▪ Positive serum should 
be confirmed using 
Immuno-blotting 

▪ Pen-side tests base on 
lateral flow technology 
is available, but has not 
been fully validated for 
use in South Africa 

Source: Li et al., Talanta, Volume 219, 2020 

Pen-side test for the detection of ASF antibodies

https://www.youtube.com/watch?v=LbdRBf1imKo

INgezim PPA COMPAC

https://www.youtube.com/watch?v=LbdRBf1imKo


Virus Isolation 

▪ ASFV is isolated using  
susceptible primary cell 
cultures of porcine 
origin

▪ ASFV produces a 
haemadsorption
reaction (HAD) due to 
adsorption of red blood 
cell, forming “rosettes” 

▪ Not all ASFV strains 
cause haemabsorbtion, 
requiring results of 
virus isolation to be 
confirmed using 
molecular tests

Haemadsorbtion

Source:  https://asf-referencelab.info/

(A) Mock-infected cells (B) Cytopathic effect (C) Haemadsorption

Source: Mazur-Panasiuk et al. Sci Rep . 2019 Mar 14;9(1):4556.



ASF Diagnostics at a glance




