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Piscine Orthoreovirus -PRV
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* dsRNA virus segmented non-enveloped RNA virus
* Belongs to the Reoviridae Family
e Contains 10 segments L1 for gPCR diagn S1 for sequencing

* Possible to cultivate ex vivo but no cell lines available!
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PRV or PRVs?

Proposal for nomenclature

PRV-1 — Atlantic salmon — HSMI (1999)
PRV-2 — mainly Onchorynchus (+ S.salar) — EIBS (1982)
PRV-3 — Rainbow trout — heart pathology (2013)

Old stories, new protagonists
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First Description of a New Disease in Rainbow
Trout (Oncorhynchus mykiss (Walbaum))
Similar to Heart and Skeletal Muscle
Inflammation (HSMI) and Detection of a
Gene Sequence Related to Piscine
Orthoreovirus (PRV)
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LN68085
PRV isolate CGA280-05 (KCT95571)

— PRV isolate 131 Gaula 2009 Wild (HG329848)

— PRV isolate 1921 (JN991007)

— PRV isolate 909 Vosso 2008 Hatchery-reared (HG329882)

&2 L PRV isolate 989 Ekso 2007 Wild (HG329887)
0.02 —— PRV isolate 9326 (JN991008)
— PRV isolate 3817 (JN991012)
| — PRV isclate 1195 Aaroy 2007 Wild (HG329893)
— PRV isolate 5433 (JN991006)

PRV isolate VT02292012-163 (KC473452)
-L PRV isolate VT06202012-371 (KC473454)
— PRV isalate 211 Mandal 2009 Wild (HG329852)
PRV isolate VT02292012-167 (KC795599)
mk PRV isolate WT03202012-209 (KC795601)
PRV isolate VT03202012-196 (KC795600)
PRV isolate 407 Vosso 2009 Wild (HG329863)
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Infection experiments with novel Piscine
orthoreovirus from rainbow trout
(Oncorhynchus mykiss) in salmonids
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DTU
PRV-3 =

Bl
Rainbow trout

® Under experimental conditions is an acute infection which peaks and is cleared by
the host

® Low (very low) reduced survival

® Infects red blood cells

® Causes heart pathology

® Induce iper expression of MX and Viperin genes

Atlantic salmon
50% of fish get infected at peak
No mortality

Infects red blood cells

Causes heart pathology (less than RT)

No iper expression of MX and Viperin genes
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Epidemiology - history of PRV-3
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PRV-3 in Europe

— C10/P4.1 Chile 2014

L C10/P3.1 Chile 2014

L~ C10/P4.2 Chile 2014

- C10/P1.1 Chile 2014

L C10/P1.2 Chile 2014

- VT12202013 CGA 2013 5 Chile 2013

C10/P2.2 Chile 2014

L C10/P3.2 Chile 2014

DK/17-18918-1 Denmark 2017

IT/17-267 ltaly 2017

DK/17-18918-6 Denmark 2017

- DK/17-18918-13 Denmark 2017

_oil - DH747072017 Germany 2017
L- IT/17-211.3 ltaly 2017

L . (31491 Scotland 2017
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i Piscine orthoreovirus 2 Japan

0.05

- VTI12202013 CGA 2013 3 Chile 2013
NOR/060214 Norway 2013

050607 Norway 2007
NOR2012 V3621 Norway 2012
2015 CGA 2015 A Chile 2015

-13 Canada 2013

PRV-3b
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Presenter
Presentation Notes
Original case detected in Norway; 15 detection in 2015 and 2016 in NO (from S&D)
1 disease outbreak with very closely related virus in France in Brown trout 2016 Pers comm. Bigarre, Boitard and Jamin
1 case in Germany 
1 case in Scotland   
PRV 3 in farmed trout in DK? NO Screened 6 farms -180 fish. Pool of 2. Farms selected considered ”high risk” take water from river where we have detected PRV. Test samples for PRV-1 and PRV-3 



PRV-3 in DK

- Affect Rainbow trout in RAS

- Neurological symptoms

- Severe anemia

- Complex disease cases (IPNV, BKD, F. psychr.)

Histologically: Epicarditis, maily mild was seen in most of the fish, in a few it is more
moderate or severe

VIDEO @

My Movie.mp4
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PRV-3 in DK — HEART PATHOLOGY
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PRV-3 in DK - HEART PATHOLOGY
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PRV-3 in DK — Gill PATHOLOGY
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PRV-3 in DK — Gill PATHOLOGY
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Presenter
Presentation Notes
Gællebue, filamenter næsten normale ved basis, men voldsom hyperplasi (for mange celler (epithelceller og bægerceller)) i spidsen (clubbing af filamenterne) plus ødem og inflammation


'PRV-3 in DK
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PRV-3 Heart and| PRV-3 PRV-3 | Blood Agar (Blood Agar| TYES TYES oo
_L Symptoms/features Spleen Brain Gills Kidney Brain Kidney | BRAIN | VU - cells BKD*1®

P1.1-affected pond-low mortality- Pos. F
Neurological Symptoms 34.97 No Ct No Ct neg neg neg Pscyhr
P1.1-affected pond-low mortality-
Neurological Symptoms No Ct No Ct No Ct neg neg nheg neg
P1.1-affected pond- low mortality-
Neurological Symptoms 40.00 No Ct No Ct neg neg heg neg nee
P1.1-affected pond-low mortality-
Neurological Symptoms 37.92 No Ct No Ct neg neg neg neg
P1.1-affected pond-low mortality- Pos IPNV
Neurological Symptoms No Ct No Ct No Ct neg neg heg neg

Pos. F.
P1.1-affected pond-Healthy No Ct No Ct No Ct neg neg Psychr neg
P1.1-affected pond-Healthy No Ct No Ct No Ct neg neg neg neg

Pos. F. neg
P1.1-affected pond-Healthy 37.63 No Ct No Ct neg neg Psychr. |neg
P1.1-affected pond-Healthy No Ct No Ct No Ct neg neg neg neg
Pl = M—_%bbb%—
P1.5- gill diseases- 21.72 23.15 21.34 neg neg neg neg
P1.5- gill diseases- 25.57 25.28 24.67 neg neg neg neg
P1.5- gill diseases- 37.55 No Ct 33.65 neg neg neg neg susp
P1.5- gill diseases- 36.06 30.80 36.00 neg neg neg neg
P1.5- gill diseases- 21.34 21.58 21.67 neg neg neg neg Pos PNV
P1.5- gill diseases- 37.26 No Ct 33.58 neg neg neg neg
P1.5- gill diseases- No Ct No Ct 35.32 neg neg neg neg
P1.5- gill diseases- No Ct No Ct No Ct neg neg neg neg susp
P1.5- gill diseases- 23.85 24.17 21.67 neg neg neg neg
P1.5- gill diseases- 31.80 31.20 28.38 neg neg neg neg
P 4.1 Pool of Heart and Spleen 26.05
P 4.1 Pool of Heart and Spleen 24.00 Healthy Iooking fish at
P 4.1 Pool of Heart and Spleen 24.29 ;
P 4.1 Pool of Heart and Spleen 24.60 I:> Samp“ng ’ suffered severe
P 4.1 Pool of Heart and Spleen 25.91 disease 2 weeks after the
P 4.1 Pool of Heart and Spleen 26.64
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PRV-3 in DK DTU
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PRV-3 Heart and |PRV-3 Blood Agar [Blood Agar

Symptoms/features Spleen Brain PRV-3 Gills|Kidney Brain TYES Kidney [TYES BRAIN VU - cells BKD

NEeUurorogicar symptroms i3 71.86 75.98 7077 neg Aeg POS F.PSyenr.  [POS F.PoSycnT.

Neurological symptoms M3 20.16 27.56 22.95 neg neg Pos F.Psychr. |Pos F.Psychr.

Neurological symptoms M3 22.28 27.38 25.22 neg neg neg Pos F.Psychr. Susp

Neurological symptoms M3 25.88 25.94 26.42 neg neg neg neg

Neurological symptoms M3 37.00 No Ct 31.31 neg neg Pos F.Psychr. |Pos F.Psychr. NEG

healthy 22.21 26.06 24.57 neg neg neg neg

healthy 21.92 24.07 23.54 neg neg neg neg

healthy 20.32 25.64 23.57 neg neg neg Pos F.Psychr. Susp

healthy 23.44 28.58 25.53 neg neg neg neg

healthy 26.19 27.08 26.16 neg neg neg neg

Neurological symptoms 32.03 No Ct 34.80 neg neg neg neg

Neurological symptoms 25.06 25.77 27.86 neg neg Pos F.Psychr. |Pos F.Psychr.

Neurological symptoms 32.95 No Ct 34.45 neg neg Pos F.Psychr. |neg POS

healthy 28.61 28.40 31.81 neg neg neg neg

healthy 34.11 No Ct 38.35 neg neg neg neg NEG

healthy 31.47 No Ct 34.30 neg neg Pos F.Psychr. |neg

healthy 20.57 24.93 24.21 neg neg neg neg

healthy 26.36 27.49 29.91 neg neg neg neg Susp

healthy 31.10 No Ct 35.21 neg neg neg neg

healthy 29.95 32.00 31.31 neg neg Pos F.Psychr. [Pos F.Psychr.

Healthy after 8 weeks of outbreak 39.03 No Ct No Ct ne§ neé neg neg

Healthy after 8 weeks of outbreak 38.69 No Ct No Ct neg neg neg neg

Healthy after 8 weeks of outbreak No Ct No Ct No Ct neg neg neg neg Susp

Healthy after 8 weeks of outbreak No Ct No Ct No Ct neg neg neg neg

Healthy after 8 weeks of outbreak 37.22 No Ct No Ct neg neg neg neg NEG

Healthy after 8 weeks of outbreak No Ct No Ct No Ct neg neg neg neg

Healthy after 8 weeks of outbreak No Ct No Ct No Ct neg neg neg neg

Healthy after 8 weeks of outbreak No Ct No Ct No Ct neg neg neg neg NEG

Healthy after 8 weeks of outbreak 38.95 No Ct No Ct neg neg neg neg

Healthy after 8 weeks of outbreak No Ct No Ct No Ct neg neg neg neg




PRV-3 in DK Industry funded project

Prevalence study: so far 40 farms tested. 30 fish sampled , 5 fish pools of
spleen and heart by qPCR. 25 positives.

Virulence comparison under experimental condition. Work ongoing

Eggs disinfection procedures .
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Thank you for your attention
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