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Hvad er PRV, herunder nuveerende
kendskab til udbredelse | verden?

Silkeborg 06.06.2019
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DTU Piscine Orthoreovirus -PRV

OUTER CAPSID PROTEINS
Sigmal
Lambdaz | Mul

Sigma3

Mu 2

Polymerase
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Sigma2 Lambdaf T=13 T2
INNER CAPSID PROTEINS Wiizonz2oia - Qutercapsid - Inner capsid [—ﬂr.—q_—

 Segmenteret dsRNA virus non-enveloped RNA virus
* Reoviridae familie
* 10 RNA segmenter

* Ingen cellekultur til in vitro
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Orthoreovirus — replikation

i

Coll Attachmaent
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Sygdom i akvakultur

Reovirus forarsage sygdom ogsa i fjerkree-

.
Hvorfor? I%I
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Sygdom VS patogen detektion

i

e Vi har brugt patogen detektion som sygdom proxy i sager hvor patogener
er meget virulent (VHSV i Rt, IHNV As)

Susceptible Host

Conducive
Environment

Pathogen

Hvordan handterer man PRV som er “overalt”?
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= PRV or PRVs?
Atlantic salmon Rainbow trout Pacific Salmon Brown trout
(Coho-Chinook-Sockeye)

PRV-1 HSMI N/A Jaundice (Chinook) N/A

PRV-2 N/A N/A EIBS (Coho) N/A

PRV-3 Experimental Pancarditis ** Jaundice (Coho) Pancarditis**

(PDS?)

HSMI described in 1999 PRV-1 causing HSMI 2017 PRV-1 detected 1977
EIBS described in 1977 and 1987 PRV-2 causing EIBS 2016 N/A
RT disease described in 2013 PRV-3 causing HSMI-like 2018 PRV-3 detected in 1995

Hvorfor et “gammelt” vira som er overalt begynder at forarsage sygdom?
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U PRV-1 HSMI

NVI and private

\
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laboratories o ;
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2016 101* 187** ' ahﬁ R
2015 135* USHTTRCU. R T R
2014 181  IngeniDK
e kunilak I I
2013 134 uni .a s (Salmo salar)
« mesti saltvand (nogen gange ferskvand)
2002 142 » Kronisk sygdom med hjerte inflammation
2011 162 » Vaccine prototype udviklet
2010 131 » Laks genetisk resistente stammer

 Forbedret foder
« Stress handtering
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ory PRV-1 / HSMI

oo

 Virus prevalens i saltvand i akvakultur laks er Norge 100%

 Virus er fundet i laks producerende lande (Canada, US, Feergerne, Skotland,
Irland, Norge, Island)

 Virus er fundet i vildt laks — INGEN SYGDOM
« HSMI sygdom i Norge, Skotland, Irland.

e Virulens markgrer?

viruses MbPY

Article

Evolution of the Piscine orthoreovirus Genome
Linked to Emergence of Heart and Skeletal Muscle
Inflammation in Farmed Atlantic Salmon

(Salmo salar)
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Virulens markgr | PRV-1
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‘Meyers 2007
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.’_ Dr. Tomomasa Matsuyama.

’

Kun 1 Japan (?)

| Coho laks

mest | saltvand

Akut sygdom med anaemi
Temperatur pavirket (?)

Cumulative mortality(%)

40

an

20

Control group

Treated group

0 10 20 30 40
Days

Effect of increasing temperature from 10°C to
16°C on mortality of fish naturally infected with
EIBS. Juvenile coho salmon (11.7g) were
collected from a private freshwater fish farm
during an outbreak of EIBS and separated into
two groups of 100 fish each. Water temperature
at the farm was 11°C. Control fish were kept at
10°C for 40 days while experimental fish were
kept at 16°C for 23 days and then at 10°C for
an additional 17 days (Treated group). An
arrow shows the day when water temperature
was changed from 16°C to 10°C in the treated

group.
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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)

Anne Berit Olsen'*, Monika Hjortaas®, Torstein Tengs®, Hege Hellberg"™,

Renate Johansen®™®
< LMN&20851 ,
——————— RV [solate CGAZB0-05 (KCT95571)

— PRV isolate 131 Gaula 2009 Wild (HG329848)
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— PRV isolate 1921 (JN9291007)
— PRV isolate 909 Vosso 2008 Hatchery-reared (HG329882)
— PRV isolate 989 Ekso 2007 Wild (HG329887)
0.02 —— PRV isolate 9326 (JNSS91008)
PRV isoclate 3817 (JNI91012)
| — PRV isclate 1195 Aaroy 2007 Wild (HG329893)
= PRV isolate 5433 (JN991006)

PRV isolate VTO2292012-163 (KC473452)
-L PRV isclate VTOG202012-371 (KC473454)
— PRV isolate 211 Mandal 2009 Wild (HG329852)
mI:F'-'F{."'m" isolate WVT0O2292012-167 (KC795599)

a7

PRV isolate VTO3202012-209 (KC795601)
PRV isolate VTO3202012-196 (KC795600)
PRV isolate 407 Vosso 2009 Wild (HG329863)
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RESEARCH ARTICLE

Infection experiments with novel Piscine
orthoreovirus from rainbow trout
(Oncorhynchus mykiss) in salmonids

Helena Hauge'*, Niccolo Vendramin®*, Torunn Taksdal', Anne Berit Olsen’,
Dystein Wessel®, Susie Sommer Mikkelsen®, Anna Luiza Farias Alencar’, Niels
Jergen Olesen®, Maria Krudtaa Dahle'*
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PRV-3 sygdomsrelaterede tegn

HE
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PRV-3 kausalitets forhold

i

Kinetics of purified PRV-3 in Rainbow trout spleen
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DTU Hjerte Patologi — Immune respons
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Antigen detektering — Antistoffer respons

oo
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Seneste historie af PRV-3

o
o
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2017 v .
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MW 7
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PRV-3 Molekylaer karakterisering

i

4{ PRV-3a — C10/P4.1 Chile 2014 T

L C10/P3.1 Chile 2014
L C10/P4.2 Chile 2014
—‘pgv-l L C10/P1.1 Chile 2014
- C10/P1.2 Chile 2014

PRV-2 L VT12202013 CGA 2013 5 Chile 2013
LMBRYV C10/P2.2 Chile 2014
- 02 L C10/P3.2 Chile 2014 PRV-3b
DK/17-18918-1 Denmark 2017
IT/17-267 Italy 2017
DK/ 17-18918-6 Denmark 2017
L DK/17-18918-13 Denmark 2017
L DH747072017 Germany 2017

IT/17-211.3 Italy 2017
L L 1491 Scotland 2017
VTI12202013 CGA 2013 3 Chile 2013 L
NOR/060214 Norway 2013 @ PRV-3a
050607 Norway 2007 T
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Sygdom Vs PRV-3 detektering

i

Dambrugstype # dambrug testet # PRV-3 +ve Sygdom

observeret

Udsaetning Bxkgrred 3 3 0

Alv Regnbuegrred 21 10 0

Yngel Regnbuegrred 13 9 0

RAS Grow out Regnbuegrred 15 13 10
Susceptible Host

Conducive

Environment Pathagen
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Sygdom relateret til PRV-3 i Danmark

HE

- Pavirker regnbuegrred i RAS
- Neurologisk sygdom og geelle patologi
- Sveer anemi

-  Kompleks sag med forskellige patogener (IPNV, BKD, F. psychr.)

- Histopathologisk : Epicarditis, mildt i de fleste fisk. Viany of the fish have multifocal granulomatous
myocarditis and hepatitis indicative of BKD

-
-

Pic Tine Iburg _
S AN SELE L
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PRV patogenese

HSMI |PRV-2/ EIBS

=

s

PRV-1/

\Wessel et al.2015

 \Vedvarende infektion

« Kronisk sygdom PRV-3 RT  Akut infektion
* Akut sygdom med hgj

dgdelighed, sveer anaemi

* Onchoryncus nerka /
Onchorynchys tshawytscha

« Lav til moderat dedelighed ?
* Inflammatorisk cytotoxisk respons

* Hijerte patologi

« Salmo salar

06.06.2019 ¥ 21
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PRV-3 pathogenesis in Rainbow trout

i

PRV-3

Ved eksperimentielle
forhold/gennemstrgms-

dambrug

« Akut infektion

* Kronisk sygdom

« Lav dadelighed

» Infl. Cytotoxisk respons
* Hijerte patologi
 Anaemi +/-

» Erytrocyt inklusioner

PRV-3 i RAS

» Akut infektion

o Akut sygdom

* Moderat/hgj dagdelighed
* Anami

» Erytrocyt inklusioner
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Tak for jeres opmarksomhed.

i

Spgrgsmal?
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Godaor - Mgde

PRV-3 smitteforsag | laboratoriet, hvad har
vi laert?

Silkeborg 06.06.2019
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PRV-3 Molecular characterization

i
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1. forsag...

Virulens

sammenligning ®

3
PRV-3
NO
RT

4

6
NK
RT

Blod i heparin

Udtaget praver pa 6 shedd. + 6 cohabs hver 2.
uge.

Milt — hjerte — CNS gPCR PRV-3

Organ pakke i formalin

problem:

® Fisk har F.psychr infektion ®

Virus oprformering ©

PRV-3
RT

Blod i heparin (farste
prgveudtagning mandag)




ET!

2. forsgg ©

Med PRV-3 inficeret blod fra 1. forsgg

3 4 6
PRV-3 NK
NO RT
RT

Udtaget prgver pa 6 shedd. + 6 cohabs hver 2.
uge.

Milt — hjerte — CNS gqPCR PRV-3
Organ pakke i formalin

Blod i heparin
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Hvad har vi brug for?

i

- Ny Diagnostisk vaerkt@j sa kan vi tester bade virus load og fisk immunforsvar i
rutinen

- Afhjeelpende foranstaltninger
- Temperatur pavirkning (se PRV-2)
- Antistoffer iImmunforsvar kan reduceret sygdom ?

rrerrr 29399399
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Tak for jeres opmarksomhed.

i

Spgrgsmal?
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