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Q: How can we minimize the movement and
iNntroduction of ranaviruses?

A: Improve our ability to detect them
especially in trade & aquaculture



What we want in a diagnostic test

Non-invasive & easy
Sensitive & well-validated
Affordable

What we have In diagnostic tests

Validated?

Sensitive?

Invasive?

Tail/toe Greer & Collins 2007
i St-Amour & Lesbarreres 2007
clips Gray et al. 2012
Swabs Gray et al. 2012

eDNA NO, but see Hall et al. 2016

Clinical/

Moderate/
?

Moderate/
?

?/7?

Moderate

Low

Very low

~$25 x 30+

~$25 x 30+

~$35 x ??




Experiment #1

390 tadpoles

iInfected with one of
three doses

sampled at one of
ten time points
(2-49d)

Used American bullfrogs (Lithobates

catesbeianus)

Collected (in order)

* eDNA (125 or 250mL water)
* Swab

* tail clip

* [iver+kidney (gold standard)

Screened with gPCR (Steckler & Waltzek)




Results: Sensitivity
& Specificity

With “majority rule”
(>1 well with clear amplification)
get moderate sensitivity
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Goal: use diagnostics to detect at least one




Goal: use diagnostics to detect at least one

Individual samples eDNA
n N I)

n

1 — (1 — Pdetect) ] 1 — (1 o Pdetect)

r=1

Prob sample Prob get at least one Prob get at least one

(ofsizen)  positive given x infected - 9° |
includes x individuals tested POSIVE JIVER 1L Sampies

infected

individuals



Goal: use diagnostics to detect at least one

Individual samples eDNA
n N I)

n

1 — (1 — Pdetect) ] 1 — (1 o Pdetect)

r=1

Prob sample Prob get at least one Prob get at least one

(ofsizen)  positive given x infected - 9° |
includes x individuals tested POSIVE JIVER 1L Sampies

infected
Individuals

Pictect ~ Intensity



N =100

1.00

0.75 -

0.50 -

0.25 1

AN

Intensity
I of Infection
(Copy number)

— 1

|

0.00 A

1.00

0.75 -

0.50 -

0.25 1

0.00 A

Sample
— Tail/Toe clip

— — Swab

[
— Filter (eDNA)

Probability of detecting at least one Ranavirus infection

Sample size (n)

eDNA can detect rare
INnfections with fewer samples

5 100 5 10 15 20 25 30 0 5

15 20 25 30

Closed populations
Well-mixed water



1.00

075 = l"
0.50 ~
0.254/

0.00 A

Intensity
I of Infection
(Copy number)

— 1

-- 100

1-00- '4 "‘4
0.754
0.50 4

0.25 1

0.00 A

Sample
— Tail/Toe clip

— — Swab

— Filter (eDNA)

Probability of detecting at least one Ranavirus infection

Sample size (n)

eDNA can detect rare
INnfections with fewer samples

5 100 5 10 15 20 25 30 0 5

15 20 25 30

Closed populations
Well-mixed water



Experiment #3

Screened

29 larvae
13 metamorphs

from five suppliers

Supplier

o/r 0/r 0/ 0/3
0/9 0/9 0/9 0/3

Sugar Creek Fishery 5/13 2/13 4/13 3/3

Carolina Biological L
L
L

Rana Ranch M 0/8 1/6* 0/8 0/3
M

LiveKoiForSale.com

Connecticut Valley

Biological Supply 3/5 55 3/5 33

* false positive



Guidance and Considerations

Control/minimize contamination
50% bleach, strong UV, or flaming until metal turns blue

Use dedicated room for or PCR hood in room without PCR products

Negative controls at each step
-ilter negatives (filter clean water alongside samples)

Extraction controls (water blank and clean filter)

No template controls

Synthetic positive control (e.g., gBlock with other target to look for
contamination)

Use exogenous internal positive controls (exolPCs) to check for PCR inhibition

Try to empirically evaluate Pgepecr TOr species of interest
How you will use the results? (Pessier & Mendelson 2010)
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