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Pond-side tests

Pen-side, Point of Care
Rapid, easy to perform, cheap

Provide opportunity for quicker decisions and management
action

OIE, EFSA reports promoting their investigation,
development and potential use.
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Pond-side tests

Lateral flow devices
Antibody based

Often suitable but sometimes issues of specificity (cross
reactivity) and sensitivity

Rabies
Wang et al., 2010




Nucleic acid based tests — taking PCR
out of the lab

Smiths, Bio-Seeq Vet  |daho Technology, Cepheid, Enigma,
Lab RAZOR GeneXpert Mini laboratory
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LAMP - Loop mediated isothermal
amplification
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e 60-65 °C — Bst polymerase
* Rapid

« Specific

e Sensitive

Simple equipment

Eiken Chemical Company



LAMP assays for KHV
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Visualisation

» Gel electrophoresis, end point in tube fluorescence or turbidity
» Varied sensitivities at least equal to standard PCR

e 60-90 min. run + gel running time



Real time LAMP apparatus

* Genie |, Il and IlI

* Programmable gradient heating blocks
e Fluorimeter

* Intercalating dye fluorescence

* Real time analysis

« Small portable, field based.

 Proprietary mastermix including
recombinant polymerase (Geobacillus sp)

 Closed tube (limited potential for
contamination)

» Bluetooth and Wifi enabled



Paramoeba perurans assays — 28s and 18s rRNA

- Amplification

Courtesy - Susie Gunning



- Anneal/melt temperature




- Anneal/melt temperature




Gradients to optimise isothermal amplification




Specificity



Other isothermal technologies

TwistDx

Based on recombinase + polymerase activity
37°C

TwistAmp™ exo

Twista™ portable real-time fluorometer



Future work:

« H2020
* Finalise assay development

« Confirm analytical specificity and
sensitivity

e Compare with gPCR
o Sample preparation
« Semi-quantification

« Test on challenge derived samples

» Field testing for diagnostic specificity
and sensitivity and utility — industry
collaboration welcomed




An in vitro model for studying the innate immune response to P.
perurans in gill cells




Transwell® Permeable Supports

CORNING

Transwell insert

Upper compartment

mmmﬂmm Microporous membrane

Lower compartment




RTG-W1 cells seeded onto transwells

Allowed to establish for 48h (L15 medium top and bottom)

Media in transwell exchanged for 50% seawater/L15

24h later media exchanged again for 100% seawater + amoebae (4x103)

x3 wells RNA extracted at various time points

Seawater
only

Seawater +

P. perurans
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Rainbow trout gill cell monolayer (RTgill-W1)



. C No. of copies
Hours pi t
(average +sd) (average) .
1 188227 L8106 gPCR enumeration of amoebae
3 16.7 £0.7 32x108
6 16.8+ 0.6 28x108
24 181+ 0.5 9x10° Amoebae alive but not visibly
48 19.2+0.8 4x106 repllcatlng
72 19.9+ 0.2 2x106
96 20.0+0.1 1108 Slow decline in copy number
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Immune gene expression

Interleukin-1 — pro
inflamatory cytokine

Inducible nitric oxide
synthase

MHC1 — antigen
presenting

(Bridle 2006; Morrison
2007)

Relative to EFl1a

Normalised to time zero



Further development and potential uses:

« Develop optimal growth conditions for the amoebae — additional nutrient
(malt/yeast extract) to the seawater

 Expand host response analysis — RNA seq, microarrays
« Compare different amoeba species
« Compare P. p strains with different virulence

* Assess amoebicidal compounds in vitro, effect on epithelial layer,
transepithelial transport of compounds

« Salmon cells — primary cultures — in vitro model for e.g. selective breeding -
harvest and assess sib families at fry stage

 Open to collaborations!
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Thanks for your attention
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