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Trials of mobile PCR equipment in
Kenya (2013)

Training: Luc Aplogan and Lorraine
Edwards

Activities undertaken in
WP3 underpin the work
undertaken to develop
and validate simple assay
formats.

* Minimise the practical
obstacles to the
implementation of these
diagnostic systems

 For the non-specialist user
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Sample Preparation:

WP3

Serological Antigen Molecular
dSSaysS dSSays dSSays
Antibody Pathogen detection in the field and

detection in in small labs
the field and
in small labs

Protocol complexity
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Diagnostic storyboards %

Creating simple storyboards permits visual narration and
understanding of scenario flow (story components).

For diagnostics this can help us define:

* The scenario from sample collection to result;

 Where scenarios may differ (i.e. diseases and in different
countries;

e What is the test trying to do;
 Who will be performing the test;
 What equipment/reagents are required

at each step;

* Are there any gaps in the process?
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Diagnostic storyboards S
Thanks to Zsoéfia (Prophyl) AP FISLD

e 14 storyboards have been prepared that cover a range of
different technologies and diagnostic scenarios

LFA for Ab detection to Wi the field MULTIPLEX ASSAY Field detection of Newcastle disease by portable PCR
. ASFVILSEV e PROTEIN MICROARRAY for bovine and
Enigma FL (FARM) : Place: Pig o W porcine Ab and Atg detection Poultry torms. P'L“;: ::
Farms ¥ the fiel
i m::.'(':h &1 o o Birds e dying of possible. | g0
] dlinical Y R 'NO infection ituation
3:::;" signs of ’ _ L N '
» \SFV / § ainel Blcod \
serum Blood S ¥y e N o \ Blood/Serum/Swab | Sample collection ~ Samples from carcasses
SAMPLE COLLECTION 4 4 & & A
sample P showud processino A 6o A \
analysis s P — | Sample Portable | Simple and portable
. e s tien " o | Diagnostic analysis PCR in the | electronic device for
$ % laboratory field measurement in 2-3
J SALE ANALYSTS % ‘ SPLE hours
& y X % REPORTING RT-PCR 5
techniques [ inal Sample - Ags (Pathogens, i 4 Vi Sample “:gvr;/-,/
\—m— J e
sweie couecrion L reporting | e e
BT YI Ty T Action Confirmation
[ Action P o o .’::.n..‘m needed by NRL
| (siaughterin Ags Detection
g infected

LFA for Ab detection to AHSV/EIA RTMS-ON: early onset of infection to investigation of suspect

Select farm with non-negligible risk of infection h—"j n
Plac e
=

Seenaro ] Animals with Set-up of the system in the farm — E .-
symptoms of \ -
the diseast . . -
Samy e Qocase sentinel pigs chosen in targetted farms w
colaction (AHSV/EIA)
Serum Blood .

Insertion of microchip implant and eartag RFID |-\ .’-!

.
Monitoring of body temperature, motion and environmental parameters

Values overpass threshold = ALARM

-
0 P |
VET is called, samples are taken and questionnaire filled

H LS / A

- sample processing, analysis and reporting in the farm: sample processing, analysis and
Action Pen-side tests reporting outside the farm
(stoughtering
infected
Duplex LFD-Comb CSFV/ASFV Q-assay for Ab a-CPV One-step ELISA PCV / PRRSV Antigen detection
Antibody detection Several-steps

the field  Animalshelters

In the field Veterinary | Place: in Pigfamns  Place:in  Routine check ’ PCR

=) Coneicd the field DNA/RNA
B0 | anmaswith [ Situation | “teseen /T Animalswith | Situation | detedion
1 | clinicalsigns of ekowe £ tinical i
P . v vaccination % | linical signs of
- ' history. ';_- | POV/PRRSV sample collection
Serum  Sample collection  Blood Serum  Oral/nasalswab  Blood
;
! Diagnostic
- Sample analysis —
—__— sample ——_ [Qassayin e Lis laboratory | <
Diagnostic analysis the field
laboratory Aba-cpy | Timeline 1 Easy, only one -step
hour
Timeline >2 4
days 1gM value S-mn}e 186G value PCV+/-  Sample reporting = PRRSV +/-
reporting
i i
Treatment  Action Vaccination 3 (%) Teatment| Action
Result Result
validation validation




Not only local testing

e FMDV can be detected by real-
time RT-PCR using nucleic acid
recovered from positive LFDs

e RNA is stable > 1 month

e Possible to generate larger RT-
PCR amplicons

o Strain characterisation

o “live” virus recovery by
electroporation into BHK
cells

e Use of LFDs to ship FMDV
positive material to Ref. Labs?
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Paulo-Fupi Raphael in Tanzania (2013)

Fowler et al., 2014: PLoS ONE



Virtual database (May 2015):

Samples for assay evaluation and validation

* http://rapidia.eu/app/search.php

* 5487 samples in “sample collection”
* 46 individual submissions
 Represent 15 diseases

* Range of appropriate sample types for validation of
diagnostic tests.

A number of experiments have been undertaken to
generate samples: including NDV, PRRSV, ASFV, PCV-2,

BTV, EHDV

* Project legacy — well characterised materials for assay
validation
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Virtual database (May 2015):

Samples for assay evaluation and validation

. . ] .
15 diseases: AHSV 7 sample types:
H ASFV
=BTV H Blood
mcov M Plasma
m CPV
= CSEV W Serum
m EHDV I Faeces
mFCV .
H Saliva
m FelV
FHV H Tissues
u FMDV i Isolates
m NDV
POV RNA
PRRSV = Synthetic
SBV

6 target species

m Cat

m Cow

u Dog

[ Horse
M Pig

M Poultry

= Small Ruminant

2 Synthetic



T

e —




