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RATIONALE

** PRRS as an economically important S
disease of swine worldwide ==

$30,159-
500,828 <
Y. [farm/year % ——
A5 * $119 million
e /year

<+ Diagnosis is often difficult. <

*»» Diagnostic tests are available but vary
in sensitivities and pose several
limitations:

Virus isolation Serologic test

RT-PCR RT-LAMP
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Dry vs. Wet RT-LAMP

CRITERIA DRY WET
LAMP premix dried Yes No
Positive result Violet => blue | Brown =>
Re-open tubes to instill No Yes
dye
Need for cold storage No Yes
Affected by inhibitors No Yes
Shelf-life > 5 months >3 months
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RATIONALE

WHO ASSURED GUIDELINES FOR AN IDEAL

DIAGNOSTIC TEST
RT-PCR RT-LAMP
A\ ffordable X /
ensitive / /
pecific / /
ser-friendly / /
L obust and rapid X /
=  quipment-free X /
D eliverable to the end user / /
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RATIONALE

Why do we need to develop a new RT-LAMP
assay for PRRSV?

Published LAMP primers and
protocols may not work in all
laboratory settings.
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RATIONALE

What could be the contributions of this
RT-LAMP assay once developed?

\/Adopted by diaghostics laboratories 7

v/ Basis for developing an RT-LAMP assay kit for
field diagnosis of PRRS

\/Help farmers and veterinarians design
control and prevention programs for PRRS in
the farm
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HOW ARE WE DOING IT?

Optimization of Analytical Diagnostic
o validation
wet and dry format sensitivity and
RT-LAMP protocols specificity RT-LAMP vs. RT-
PCR

RT-LAMP primer
design

>

Field validation

|

RT-PCR assay

|

Gene sequencing =N Positive control

Data Analysis
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HOW ARE WE DOING IT?

UPCVM-DA PL480 Project Table 2. The optimized primer sequences of nsp2-B epitope
> oo = used in RT-PCR and RT-LAMP assay.
5 Apps 2 nhttps/fwwwncbinl. [ DMA microaray fin.. [ DMAmicroarray £ HelperTCellsand L. @ LAMP p
e e ey s m Primer Length Sequence (5°-3")
rimerExplorer
F3 19 GCC............ TCGA
e B3 20 AGC....ovooiin TGC
a novel gene amplification method. FIP 41 AAG ----------------- AC'
PrimerExplorer v4 2 PrlmerExplof;r V5 E]\ CAC.....ooiii, CGT
e BIP 40 GTC..................CAC-
Furward primer ACA................... TCC
3 Floop 90 GCG...oovveve! TCTC
—
LA L LA URL AL B P
B loop 23 CCC.oeviii . TGG
- haakinbipbsbiabey

Reverse primer
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HOW ARE WE DOING IT?
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OUR FINDINGS #1

Table 2. The optimized primer sequences of nsp2-B epitope

used in RT-PCR and RT-LAMP assay. % 3 pairs of primers
Primer __Length Sequence (5°-3”) \ optimized.: outer,
F3 19 GCC............ TCGA inner, loop
B3 20 AGC.............. TGC “* Use of loop primers
FIP 41 AAG................. AC- reduced

. CZ(;C ................ C .A((JJGT amplification time

ACA.....oovivv.. TCC from 1 hour to 30

Floop 29 GCG.voovooonnnn TCTC minutes

B loop 23 CCC..ooviiiiii .. TGG
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OUR FINDINGS #2

1 2 3 4 5|6 7|8
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OUR FINDINGS #3

-‘?\ i Wet-format RT-
: " | LAMP and qRT-PCR

' has a lower limit of
detection, i.e. more

\\ sensitive than dry-
=« | format RT-LAMP!
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Figure 5. Analytical sensitivity of wet and dry format RT-
LAMP vs. gRT-PCR using serially diluted viral RNAs.
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OUR FINDINGS #4
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‘ Wet and dry format
2ol RT-LAMP assays
were specific for
PRRSV.
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OUR FINDINGS #5

RT-PCR Apparent Prevalence
Positive  Negative Total
RT-LAMP
Positive 15 @ 21
Negative 0 24 24
Total 15 30 45

number of positive samples
total number of samples

x 100

Apparent Prevalence (%) =

B’ v/
g
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OUR FINDINGS #6

Kappa Agreement

RT_ LAM P (Wet and d ry) 0-0.01 Less than chance agreement

0.01-0.20 |Slight agreement

SenSitiVity 100% 0.21-0.40 |Fair agreement
- p- - 0 0.41-0.60 |Moderate agreement
SpECIfICIty 80 /0 0.61-0.80 | Substantial agreement

Kappa coefficient 0.73* 0.81-0.99 | Almost perfect agreement

Kappa 0.0 0.20 040  0.60 0.80 1.0

Poor Slight Fair Moderatg Substantial \ Almost perfect
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OUR FINDINGS #7

Molecular phylogenetic analysis of Porcine reproductive and
respiratory syndrome virus isolates based on partial nsp2 nucleotide
sequences

PRRSV2.41 Y

PRRSV2.22 v/

PRRSV2.16 .

e v’ All seven isolates were

e of North American
([ sl sl type, closely related to

- KP398431.1 Taiwan VR2332 * and PRRSVZ

ABB811789.1 Japan b3
JN255857.1 Thailand p DK—ZO-Z 1 _30' 6'2 7

EF014223.1 China 1 strain
KJ742372.1 Vietnam

GQ128442.1 China 2

AY375474.1 USA

M9B252.2 Lelystad European

L DQBB4705.1 Thailand 2
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SUMMARY, CONCLUSION AND
RECOMMENDATION

** Wet and dry format RT-LAMP assays are optimized based on analytical
sensitivity and specificity.
¢ Both formats are validated in the field=> 100% sensitive and 80% specific
** RT-LAMP and RT-PCR results have substantial agreement.
¢ Overall, this study was able to develop wet and dry format RT-LAMP
assays for PRRSV that is robust and rapid, sensitive, specific, and can be
used for field diagnosis.
*+* Recommendations:
1. Further studies to improve the sensitivity of the developed dry
format RT-LAMP assay
2. Ways to reduce extraction time
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