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> A review of diagnostic techniques

> Pathogen detection technologies
® Molecular biology technology

® Immunological technology

® recommended detection techniques

> Antibody detection technologies




1. ASF DIAGNOSTIC TECHNIQUES:

A brief review



1.1 ASF diagnostic techniques
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1.2 The Change Process of Detection Policy

Ministry of Agriculture and Rural Affairs, MARA

National Provincial level
level Municipal level

Outbreaks confirmed
by provincial CADC

Detection in slaughter
Enterprises



2. VIRUS DETECTION ASSAYS:

A brief introduction



2.1 DETECTION OF ASF VIRUS

Positive result indicates ongoing infection

tissue exudate (spleen, lymph nodes, liver,
VI-HAD tonsil, heart, lung, and kidney), blood, soft tick
samples

tissue (same to VI-HAD), blood, soft tick

DIF
samples, cell cultures of ASFV
ASFV
identification | gLisA Same to VI-HAD
IEH Same to DIF
tissue exudate (same to VI-HAD, putrefaction
Genome . .
) tissue, Bone marrow), blood, filter paper, soft
detection

tick, cell cultures of ASFV

Real-time PCR is the most widely used method for ASFV detection,
allowing a sensitive, specific, and rapid result.
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2.2 Virological detection tests -ELISA %(g:j);

» Allows large-scale testing of samples in a short time
without special laboratory equipment.

» For subacute and chronic, sensitivity decreased
significantly(50-500HAD.,/mL)

» Fleld samples in poor condition also decrease the
sensitivity.
» It is thus recommended to only as a “herd” test .
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2.3 Virological detection tests - Lateral Flow Assay (LFA)

» Developed by SASTRE using MAbs against VP72
protein of ASFV in 2016.

» Sensitivity similar to that of a commercially available
antigen-ELISA, while the PCR always showed to be
more sensitive

» With the field samples, the PCR detected more

positives than LFA. —
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We have developed LFA using Mabs against VP72,



2.4 Nucleic acid detection

% PCR: Complex operation, easy to get contamination

% Real-time PCR: expensive equipment, sensitivity, high-throughput, and

specificity

#* Isothermal amplification: common equipment, high cost, low

sensitivity

% Microfluidics: costly

PCR and Real-time PCR were recommended by OIE and FAO

as optimal methods for ASFV detection



Types of sample

» Body fluids: saliva, tears, nasal secretions, blood, semen

> Tissues: spleen, Inymph nodes, lungs, liver, kidney, meat,
tonsil.

» Excreta: feces, urine

»Samples should be inactivated after detection

surroun

Veicles, ;
dings

people

What type of samples to collect and how
to collect?? Considering virus load, convenience, etc.
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2.4.1 Real-time PCR

» Higher sensitivity and specificity than conventional
PCR

» Closed reacting-Avoid cross-contamination

» More than 20 samples mix

1. DNA extraction 2. Adding samples and 3. Results analysis
- & & & = Amplification
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2.4.2 Rapidly Real-time PCR (with or
without extraction)

> Detection time should not exceed 1h
> Easily carried out on slaughterhouse

1. DNA automatic extraction or 2. Quickly amplification

extraction-free and analysis




2.4.3 Real-time isothermal amplification detection kit

 Without extraction, shortened time to 15 minutes
» Sensitivity and specifity, 95% consistency with rPCR.

« Amplified with consistent temperature at 64°C
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Samples suitable for rapid extraction or extraction-free <>

Sample Types

Sample

DNA preparison

Blood
Immune organs

Meat, meat products

Fat meat

Surroundings

Blood, serum, semen, saliva,

urine, etc.

Lymphoid node, spleen

meat

Head, trotters, fat, lard etc.

Dust, feed, sewage, feces, etc.

With or without
extraction

With or without
extraction

Rapid Extraction or
extraction

Extraction

Extraction




2.4.4 Microfluidics
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Target Naive control Internal standard

. _ _ positive control
> Fast detection, results in 30 minutes

» Primer pre-buried, sample loading steps simplified

» Multi-hole detection, no need for re-examination, higher accuracy for low
concentration

> Internal standard quality control, no external independent control

» Detection cost reduced by 13-25%



2.5 Nucleic acid detection methods

Nucleic acid

Methods . Amplification | Observation | Total time | Specificity | Sensitivity
extraction
Conventional PCR ~25min ~ 60min ~ 30min ~ 115min * %k * %
Real-time PCR = 25min ~ 60min / ~ 85min * % % %* % K
Rapidly Real-time PCR I N : N :
(without extration) ~5min ~ 30min / ~35min * %k * %k
Rapidly Real-time PCR | 55 0 | < 30min / ~55min - ek
(with extration)
RPA/RAA ~ 25min ~15min / ~40min * % * %k
LAMP ~ 25min ~20min / ~45min * % * %k
Microfluidics ~ 25min ~ 35min / ~ 55min * * %




In November 2018 and June 2019, the MARA
organized evaluation of two batches of ASF rapid

detection kits for recommendation to use.
A total of 43 (1t batch) and 93 (2"d batch) kits were

Evaluation
Including: real-time PCR, LAMP Kits, Test strips, and micro fluid
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2.6.2 Evaluation and recommendation of ASF detection
kits, organized by MARA, China

e Definition (in China) of rapid
diagnostic techniques
— Detection time should not exceed 1h
— Easily carried out without
special training
— Reagent type
e Nucleic acid detection kit
e ELSA Kit for Antigen Detection
e Antigen rapid test strip

e Application scope of rapid
diagnostic techniques

Detection of ASFV in
slaughterhouses

Rapid detection of African swine
fever in pig herds

On-site rapid detection




2.6.3 Evaluation and recommendation of virological
detection tests for ASFV organized by MARA in China

Eventually, a total of 11 and 34 kits were recommended In
nationwide, respectively, including real-time PCR Kits, isothermal
amplification kit, and micro. These Kits are currently used widely In
China.
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The first licensed real-time PCR kit for
ASFV in China
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We didn’t recommend antigen-ELISA and LFA f(i.;)
ASFV detection in China, why??
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» 1. Lower sensitivity than nucleic acid detection, i.g. false
negative up to 48% for antigen-ELISA and 60% for LFA;

» 2. Instable specificity for antigen-ELISA, and hard to
achieve high sensitivity and specificity simultaneously;

» 3. Time cost: antigen-ELISA costs 3-fold longer time than
real-time PCR.

Here are reasons:



3. DETECTION OF ASF
ANTIBODIES



3.1 Summary of antibodies detection assays

Current or historic infection

Methods ELISA lIF IB IEOP

. Subacute or chronic
App|led Confirmatory Confirmatory large-scale
infections, large-
test test serological studies
range scale screening test

Not suitable for

Not suitable
Commen acute or acute Not suitable Need to be
for
7 infections, need to  for Screening confirmed
Screening

be confirmed

Time 3h 2h 3h 30min




3.2 Enzyme-Linked Immuno Sorbent Assay

(ELISA)
Simple operation and low equipment requirements
High speed
Low costs

Easy interpretation
No cross-contamination

Suitable for elimination or eradication project
Large scale screened thanks to the automatic equipment

avalilable.
e ?P-ﬁ
. 45 min 45 min
Detection tMe
about 2.51



Techniques not listed by OIE as confirmatory ones

A variety of commercial and “in-house” methods
such as indirect or competitive ELISA tests are
currently available for ASF antibody detection.

Sera incorrectly handled or badly preserved (due
to inadequate storage or transportation) and
haemolyzed samples may yield up to 20% false-
positive results.

All positive and doubtful samples by ELISA must
be confirmed by alternative serological
confirmatory tests.



3.3 Other Antibody Diagnosis Methods

Immunoblotting (IB) :semi-purified viral antigen

Indirect immunofluorescence (IFl): passage cells
infected with ASFV

Immunoperoxidase assay (IPT): virus-infected cells

Not routinely used
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