


Cardiomyopathy syndrome - impact

* Most important infectious cause of mortality
in Norwegian aquaculture 2020 and 2021

« 169 sites w. a clinical CMS diagnosis in Norway in 2021
(of ~1000 sites)

« Sudden death due to cardiac rupture

* Mainly larger fish
« Late onset

!

Significant impact
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Histopathology
— Heart
— Standard organ set

Real-time RT-PCR
— Heart + kidney

Immunohistochemistry (IHC)
In situ hybridization (ISH) (i.e. RNAscope®)
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Specific aims

« Further characterization of CMS pathogenesis

« Analyses of lesions and viral load in
- Tissues
- Non-lethal samples: mucus and blood

« Establish a new ISH method (for PMCV RNA detection)

+ compare it to established diagnostic methods:
- Histopathology
- Real-time RT-PCR
- I[HC-PMCV




Experimental trial

270 fish

- n = 15 fish / sampling
o
-
Sampling no.:
0 days 10 dpc 20 dpc 52 dpc
tlssue homogenate post challenge
(dpc)

Challenge material:

« 0.1 mli.p.

« Tissue homogenate (spleen from CMS diseased fish, field outbreak)
« negative by PCR for SAV, PRV and IPNV
« Cg-value PMCV = 16.5




Material

Formaline

RNAlater
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Lysis buffer
/\

Methode(s)

/Histopathology,\

IHC and ISH

Real-time RT-PCR and
sequencing

Real-time RT-PCR

- Heart T Heart x3 (atrium, spongiosum and compactum)\ [' Blood | Whole blood )
Material 1. \id-kidney |+ Mid-kidney Plasma
N Skin/muscle ¢ Skin/muscle ) Pelleted blood cells
e Mucus [[Pectoral fin R
Lateral line
\_ Anus )




Histopathology score of hearts vs. time
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Histopathology - cardiac CMS lesions

Atrium 0 dpc Ventr. spongiosum 0 dpc

Ventr.
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HE, 200x magnification



Overview
Cq values vs. time
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Detection of Tissue
PMCV RNA by RT-PCR
VS. time

?
Early viremic phase ﬂ

- Blood and kidney
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Sampling (dpc)

Blood

Late phase with cardiac pathology
- Increased level of PMCV RNA
In all sampled cardiac tissues

N

Sampling (dpc)
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RNAscope® ISH
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Localisation of probe pairs
RNAscope® PMCV
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Haugland et al. 2011
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Ventricular Mid-kidney
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RNAscope® ISH
20 dpc
Ventricular

Atrium . Mid-kidney
spongiosum

All images 400x magnification




RNAscope® ISH
52 dpc

entricular Mid-kidney
spongiosum
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Summary

* The cardiac lesions were in accordance with previous descriptions of CMS
* Indications of a viremic phase 10 to 20 dpc, preceding cardiac lesions

« Relatively high amounts of PMCV RNA in mid-kidney 10 to 20 dpc

* Plasma and/or mid-kidney candidates for early detection of PMCV

« The RNAscope in situ hybridisation method: higher sensitivity and
robustness compared to the immunohistochemistry method

* Heart is the organ of choice for both viral detection and histopathological
diagnosis when cardiac lesions have emerged
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(a) Q = CMS DIAGNOSIS RESUltS PMCV PCR (3 Wpd)
No viral RNA: Ct > 40

O OO

1

o

1

(93]

2

o

Ct value

2

(93]

3

o

3

(9]

4

o

Fish number Clinically healthy

mGILL ATRIUM B COMPACT VENTRICLE M SPONGIOSUM W SPLEEN ® MID KIDNEY




Immunohistochemistry (IHC) for PMCV

Ventricle 39 wpd

e A -y [ g
§.9 e, P g P ok . 1
s (% Rk, o cly e CE
Ve > e ". . . e ”,‘\"w"l
"Q.A“ ~v:.._ -,
’ ' — S “.-j.
- - — . i B
TP e i iy~ .
iy :‘?"' L 'y' o) — \\,, .: = /‘,
.. S .--ﬁw ‘ PN e~ = AN fn
N R i = ML S 8 L
BRI RRE S — < B
f’{. Hon X Pl ’. e @ ‘J e % < <
A A, 3 o e
o Al T e Yoo
J“'\,:“ o v g : o
= » = e -
| rat 5 o pore
> - o =0
e i : o
"d
T
- :-'
e e - . - -
HE, 200x magnification

« Antibodies:
— Polyclonal
— Targets AORF3 protein




