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BMNNMB AHTPOIMNMOINEHNX ®AKTOPIB HA CUHTE3 ®EHOJIbHMUX CMONYK NMPU ®ITOBIPYCHIU IHOEKLII
Byno noka3zaHo npsiMuli 83a€M038 'A30K MiXK pieHeM aHmMpPono2eHHO20 HasaHMa)XKeHHs1 ma pieHeM iHgbikosaHocmi 8ipycom, a makox emicmom
¢heHONbHUX CMoJyK 8 Yyux pocruHax. Takox, nokaszaHo, wo eidmeopeHHs1 BTM e pocnuHax yykpoeoz2o 6ypsiKy iHOyKyromb cuHmes ¢heHosIbHUX
CoJIyK sIKi aKyMyJ1r0l0YUCh, MOXJIUBO, MOYUHalOMb MpuUaHidyyeamu HaKoMu4YyeHHs1 8ipycy.
Knro4voei crioea: aHmprnozeHe HagsaHmMa)xeHHs, pieeHb iHghikosaHOCMIi 8ipycoM, ¢heHONbHI crionyKu.
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BIUAHWE AHTPOMOIEHbLIX ®AKTOPOB HA CUHTE3 ®EHOJbHbIX COEQVHEHWA
nP ®»UTOBUPYCHOUN NHDEKLIMAN

Bbina nokasaHa npsiMasi 83aUMOCEs3b MEXOy YPOBHEM aHMPOMNO2eHHOU Haz2Ppy3KU U ypoeHeM UHUYUPO8aHHOCMU 8UPYCOM, a makKxe codep-
JKaHueM ¢heHosNbHbIX coeduHeHull 8 amux pacmeHusix. Takxe, Mokas3aHo, Ymo eocnpou3eedeHue BTM e pacmeHusix caxapHoli ceeksbl UHOYyyupy-
rom cuHmes ¢heHosIbHbIX COeOUHEHUL KOmopble aKKyMyJiupysicb, 03MOXHO, Ha4UHalom nodaesisime HakonseHue supyca.

Kniodeenbie criosa: aHmpriozeHHasi Hazpy3Ka, yposeHb UHUYUPO8aHHOCMU 8UPYCOM, (heHOSIbHbIE COeOUHEHUSI.
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ISOLATION OF /NFECTIOUS PANCREATIC NECROSIS VIRUS
FROM WILD-LIFE RAINBOW TROUT ONCORHYNCHUS MYKISS IN WESTERN UKRAINE

During routine sampling and testing of catched wild-life fish species from Siret river of Chernivtsi region, an aquatic birnavi-
rus was isolated from diseased rainbow trout Onhorhynchus mykiss. Preliminary examination of diseased fish revealed a range
of lesions particularly in pancreatic tissue. Virus isolate grew in fish cell line RTG-2, FHM and EPC. IPNV caused morphological
changes, such as vacuole enlargements and cells rounding. Subsequently cells scaled from a surface and characteristic cyto-
pathic effect (CPE) of virus on cells was visible. Examination by electron microscopy demonstrated that the isolated virus was
ultrastructurally similar to IPNV. In addition after amplification of viral RNA incorporating three different primer pairs the IPNV
specified PCR products were visible on agarose gel stained with ethidium bromide. The nucleotide sequences of amplified frag-
ments were analysed and the prevalance of Ukrainian isolate, which was named "Karpaty", to Sp strain was revealed. The com-
parison of sequences of IPNVs VP2 and NS genes from NCBI and amplified fragments of IPNV strain "Karpaty" confirmed the
high identity of 95-99% with Sp strain, firstly isolated in Denmark. Among the isolates of Sp strain the most related to IPNV "Kar-

paty"” were viruses found in Great Britain, Norway, France, Turkey and Iran.
Key words: Infectious pancreatic necrosis virus, cell culture, RT-PCR, sequence analysis.

Introduction. Infectious pancreatic necrosis virus (IPNV)
belongs to the family Birnaviridae and is an agent of an
acute, contagious fish disease causing high mortality not
only in juvenile salmonids but also in non-salmonid fishes.
Members of the family Birnaviridae are icosahedral viruses
of approximately 65 nm in diameter composed of five poly-
peptides and two strands of double-stranded RNA [1].

In young salmonid fish, IPNV can cause high mortalities
followed by a life-long, chronic infection in the survivors.
Persistently infected fish are asymptomatic that have virus
in many visceral organs and can shed live virions [2]. The
IPNV is widely distributed in Europe and there are severel
new reports about virus isolation in neighboring countries
of Ukraine such as Poland, Czech Republic, Slovakia and
Russia [3,4]. Since salmonids breeding are mainly located
in the west region of Ukraine the IPNV is an economically
important fish pathogen for all Ukrainian trout farms.

The aim of present study was to isolate IPNV from
salmonids in Ukraine. Therefore the goals of the present
study were to provide preliminary characterization of iso-
lated strain in cell culture and electron-microscopy, to se-
lect valid oligonucleotide primers and test it in PCR assay;
to provide sequencing of amplified products in way of veri-
fication of target amplification; and to accomplish the phy-
logenetic analysis of Ukrainian IPNV strain.

Materials and methods. During June 2011, a total of
14 fish samples (body weight 0.4-0.7 kg) were continuously
collected from a diseased wild-life rainbow trout catched in
Siret river, west region of Ukraine. Each fish was dissected,
and the samples of pancreas, kidney and spleen were re-
moved from individual fish and placed into a 1.5 ml micro-
centrifuge tube. Samples were transported on ice to the
laboratory and processed immediately.

RTG-2, FHM and EPC cell lines were maintained in
DMEM medium (SIGMA) supplemented with 100 U ml™’

penicillin, 100 ug ml™ streptomycin and 10% fetal bovine
serum (FBS). The samples of kidney and spleen of tested
fish were homogenized with DMEM and filtred through the
0,45 ym membrane (Millipore). Then the virus suspension
was inoculated onto 24-hours cell monolayers growing in
25 cm? flasks. After adsorption for 60 min at 20°C, DMEM
medium supplemented with 2% FBS was added to the
monolayers. When a complete viral cytopathic effect (CPE)
was evident, the tissue culture supernatant was harvested
and centrifuged at 2500 x g for 10 min at 4°C to remove
cell debris. The 50% tissue culture infective dose (TCIDso
ml’1) of the resulting supernatant was determined [5].

The IPNV was purified both from collected organs and
the tissue culture supernatant by the method of ultracentrifu-
gation. Briefly, after cell debris was separated by centrifuga-
tion at 2500 x g for 10 min at 4°C the pellet was discarded
and the supernatant was centrifuged in ultracentrifuge
Beckman L5-50B in a rotor SW-40 for 60 min at 70500 x g at
4°C. The virus pellet was suspended in TNE (50 mM Tris-
HCI, 150 mM NaCl, 1 mM disodium ethylene diaminetetrace-
tic acid [EDTA], pH 7.5) and centrifuged at 2500 x g for
5 min at 4°C. Then the virus suspension was used for elec-
tron-microscopy investigation and viral RNA extraction [6].

For electron-microscopy investigation the viral suspen-
sion was stained with 2% uranyl acetate and studied in
electron microscopy EM-125.

Genomic viral RNA was extracted from collected fish
organs, viruses-infected cells culture suBernatant and puri-
fied virus suspension using GeneJET™ RNA Purification
Kit (Fermentas) as described in manufacturer's protocol.
After elution of the RNA in DEPC-treated water, it was kept
at -20°C until required. The cDNA synthesis was con-
ducted using RevertAid™ Premium First Strand cDNA Syn-
thesis Kit (Fermentas) following the manufacturer's instruc-
tions and subjected to PCR amplification.

© Rud Yu., Maistrenko M., Buchatsky L., 2013



~ 64 ~

B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka

ISSN 1728-3817

Three sets of virus specific-primers (one-step PCR) were
used for amplification of fragments of viral dsRNA targeting
the IPNV NS and VP-2 proteins [7-9]. PCR amplification was
conducted with a pre-dwel cycle 50°C for 15 min and an initial
cycle 95°C for 2 min and followed by 35 cycles of 95°C for
30 sec, 50°C for 30 sec and 72°C for 60 sec. A final extension
step was conducted at 72°C for 7 min. The PCR products
were analyzed by 2.0% agarose gel electrophoresis.

For extraction of DNA from agarose gel the Silica Bead
DNA Extraction Kit was used. Sequencing was performed
on a 3130 Genetic Analyzer and analyzed using BLASTN,
Vector NTI 10 and MEGA version 5.2 software.

Results and Discussion. This study reports the isola-
tion of IPNV from wild-life rainbow trout in Siret river Cherniv-
tsi region. During June 2011, a total of 14 fish samples were
continuously collected from a diseased wild-life rainbow trout
catched in Siret river, west region of Ukraine. External signs
of disease in catched trouts included uncoordinated spiral
swimming, violent flexing of the body and developing of
anaemia. Diseased fish were notably darker in colour and
appeared weak and lethargic. Internally, the alimentary tract
was empty of food but moderately distended and filled with
greyish mucus. The liver was dark and inflamed and the
kidney and spleen were pale and swollen.

Between 4 and 7 days post infection (d.p.i.), viral CPE
was evident in the RTG-2, FHM and EPC cells. All three
cell lines were sensitive to virus. IPNV caused morphologi-
cal changes, such as vacuole enlargements and cells

rounding. Infected cells became filamentous in the early
stage of infection. Subsequently cells scaled from a surface
and characteristic cytopathic effect (CPE) of virus on cells
was visible. For cell lines of RTG-2 and FHM the complete
destruction of monolayer was noted on 7-8 day after infec-
tion (d.a.i.). For culture of EPC characteristic CPE and
complete destruction of cell monolayer were marked on 10-
12 d.a.i. Infectious titer of IPNV "Carpathians" in studied
cell lines was following for EPC 10°°°® TCIDso/ml, and for
the lines of FHM and RTG-2 10%%%° and 10%%"# TCIDso/ml
respectively. The low infectious titer of virus in cells of EPC
can be related to its slow reproduction in this culture. The
greatest infectious titer was observed for the culture of RTG-
2, that is fully appropriately, as this cell line was derived from
a rainbow trout — natural IPNV reservoir. That is why the
RTG-2 is the most appropriate cell lines for accumulation of
the Ukrainian isolate IPNV "Carpathians". But for diagnostics
of the Ukrainian isolate IPNV "Carpathians" all three cell
cultures of RTG-2, FHM and EPC can be used.

Results of our electronic-microscopy researches of pu-
rified viral particles revealed basic for birnaviruses mor-
phology and ultrastructure characteristics. Virions of the
Ukrainian isolate of IPNV "Carpathians" had a hexagonal
form, their diameter was 70 £ 5 nm. Viral particles were
non-enveloped (Fig. 1).

Fig. 1. Electron-microscopy of IPNV particles after purification (x80000)

For rapid diagnostic of Ukrainian IPNV strain the
method of PCR was developed. Three sets of primers tar-
geting NS and VP2 genes were used for virus identification
and the parameters of PCR cycling were optimized. It was
shown that WB primers are the most efficient for virus di-
agnostic, however the IPN and PrD primers also can be
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used. Amplified fragments were in size of 200 base pairs
(bp) for WB primers, 620 and 175 bp for IPN and PrD
primers respectively. In case of low concentration of target
RNA only WB primers were enabled to identify the virus. It
was noted that annealing temperature of 60°C was the
most suitable for all primer sets.
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Fig. 2. Amplification in PCR of VP2 (IPN and WB primers) and (PrD primers) NS gene fragments of IPNV strain "Karpaty".
The best result is shown «; left side DNA ladder FastRuler™ (Thermo Scientific); range of annealing temperature 53-64 °C
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The nucleotide sequences of amplified fragments were
analysed and the prevalance of Ukrainian isolate of IPNV
"Karpaty" to Sp strain was revealed. The comparison of
sequences of IPNVs VP2 and NS genes from NCBI and
amplified fragments of IPNV strain "Karpaty" confirmed the
high identity of 95-99% with Sp strain, firstly isolated in
Denmark. Among the isolates of Sp strain the most related
to IPNV "Karpaty" were viruses found in Great Britain,
Norway, France, Turkey and Iran.

Thus the selected primers and developed PCR assay
can be used for IPNV diagnostic in salmonids cultivated in
fish-farming or native ponds of Ukraine. For rapid virus
identification in PCR method the WB primers should be
used. The complete monitoring of IPNV in Ukraine has to
result in total data of virus distribution in Ukraine and also
to identify another strains which are widespread in Europe.
It will be the subject of our future research.

Infectious pancreatic necrosis can cause a significant
economic impact on salmonids with a worldwide distribu-
tion. IPNV occurs in most major salmonid-farming countries
and it is believed to be spread through the importation of
salmonid fishes and their eggs. The virus is vertically
transmitted; therefore, the detection of virus in broodstock,
even in the absence of the disease, often means the de-
struction of these valuable fish species [10]. There will be a
need to screen the farmed populations of trout near the
river Siret in order to confirm of IPNV presence.

Rapid and accurate diagnosis of IPNV infection is critical
to the control of the virus because trout surviving infections
as juveniles may become life-long carriers and shed live
virus. Therefore the screening of samples using RT-PCR
would potentially be more sensitive than tissue culture, how-
ever suitable cell lines also can be used for surveillance of
wild fish for IPNV. Additionally for Ukrainian strains of IPNV
the moleqular technics are required and always must be
used in purpose of serotype and genotype determination.

Conclusion. The water birnavirus was isolated from
wild-life trout in Siret river of Chernivtsi region, Western
Ukraine. Preliminary characterizaton of isolated virus re-
vealed its relatedness to IPNV, which was nemed "Kar-
paty" strain. The nucleotide sequences of amplified frag-
ments were analysed and the prevalance of "Karpaty" iso-
lateto Sp strain was revealed. Among the isolates of Sp
strain the most related to IPNV "Karpaty" were viruses
found in Great Britain, Norway, France, Turkey and Iran.
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KHY imeHi Tapaca LLeB4eHka, Kui

BWAINEHHA BIPYCY IHCDEKLIIVIHOFO MNAHKPEATUYHOI'O HEKPO3Y 3 OUKUX NPEACTABHUKIB
PAUOYXHOI ®OPEJII ONCORHYNCHUS MYKISS B 3AXIHIN YKPAIHI

B po6omi npedcmassneHo pe3synbmamu GocnidxeHHs1 8ipycy iHgekyiliHo2o naHKkpeamu4YHo20 HeKpo3y, sudineHozo 8id ¢hopeni 3 piuku Canem,
YepHieeybkoi o6nacmi, 3axiOHa YkpaiHa. [ocnidxeHo penpodykuyito ykpaiHcbkozo izonsimy IPNV "Kapnamu” e nepeeueHux Kynbmypax KaimuH
pu6 RTG-2, FHM ma EPC. Bci mpu knimuHHi niHii eusisunuce 4ymnusumu 0o eipycy. IPNV npuzeodue 0o Mopghosio2idyHuUx 3MiH, maKkux sik 8 aKyoJti-
3ayiss yumonna3mu ma OKpyasieHHs1 KnimuH. 3200oM knimuHu eidwapoeyeamuchk 8i0 noeepxHi i nposiensinack xapakmepHa yumonamuyHa Oisi
(4rig) eipycy Ha knimuHu. Pe3ynbmamu eneKmpoHHO-MiKpocKoniyHux docnidxeHb o4uweHol eipycHoi cycneHsii nokasanu xapakmepHy ons 6ip-
Haeipycie mopgbosnozito ma ynbmpacmpykmypy. BipioHu ykpaiHcbkoeo i3onsmy IPNV "Kapnamu" manu 2ekcazoHanbHy ¢hopmy, ixHili diamemp
cknadae 70 * 5 Hm. [1idi6bpaHo onizoHykneomudHi npalimepu, cneyugiyHi do ppaemeHnmie 2eHie VP2 ma NS, ma npoeedeHo onmumi3sayiro nocma-
Hoeku [JIP. AHani3 HykneomudHux nocslidoeHocmeli ammnigpikosaHux ¢ppaezmenmie IPNV "Kapnamu” ceidyumsb, wo ykpaiHcbkuli i3onsm Hase-
Xumb 8o wmamy Sp. Amnnigikoeari ppazmenmu k[QHK Ha 95-99% idenmu4Hi 3 nocnidoeHocmsaimu 2eHie NS ma VP2 iHwux i3onsamie wmamy
Sp. Ceped izonamie wmamy Sp Halibinbw crnopidHeHumu Ao ykpaiHcbkoz2o izonsmy IPNV eusisunucsk eipycu, eudineHi y Benuko6pumadtii, Hopee-
2ii, ®paHnyii, Typuii ma IpaHi.

Knro4oei cnoea: gipyc iHghepkiliHo20 naHKkpeamu4HO20 HEKPO3y, Kybmypu KiimuH pu6, 6ipHasipycu.
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BbIAENEHUE BUPYCA UHPEKLINWOHHOIO NAHKPEATUYECKOIO HEKPO3A Y IUKUX NPEOCTABUTENEWN
PAOYXXHOWU ®OPEJIN ONCORHYNCHUS MYKISS B 3ANAOHOU YKPAUHE

B pa6ome npedcmaeneHbl pe3ysibmamal ucciedoeaHusi eupyca UHGEKUUOHHO20 NaHKpeamu4ecKo20 HeKpo3a, ebifesleHHO20 u3 ¢hopesnu pe-
ku Canema, YepHosuykoli obnacmu, 3anadHol YkpauHbl. Uccnedosanu penpodykyuro ykpauHckoz2o usonssma IPNV "Kapnambi” e kynbmypax
knemok pbi6 RTG-2, FHM u 3[C. Bce mpu knemo4Hble JIUHUU OKa3anucb YyyecmeumenbHbiMu Kk eupycy. IPNV npueodun k mopghonozuyeckum
U3MeHeHUsIM maKuM, KaK eaKyosiuzayusi yumonsa3mMbl U OKpyarieHue ksiemok. Brnocnedcmeuu knemku omcnausarombcsi om Mog8epxHocmu u rnpo-
sienisiemcsi xapakmepHoe yumonamuyeckoe delicmeue (UI1) eupyca Ha knemku. Pe3ynbmambi 371eKMPOHHO-MUKPOCKONUYECKUX uccredoeaHuli
oyuujeHHoU sUPYCHOLU cycreH3uu nokasanu xapakmepHyto 0ns1 6upHasupycue Mopghosio2uro U ynbmpacmpykmypy. BupuoHb! ykpauHcko20 u3o-
nama IPNV "Kapnambi™ umenu 2ekca2oHasibHy0 ¢popmy, ux duamemp cocmaensin 70 £ 5 Hm. lTodobpaHbl onnu20HyK1eomudHbie npaliMepbl, cre-
yudguyHbie k ppaezmeHmam 2eHoe VP2 u NS, u npoeedeHa onmumu3ayusi nocmaHoeku [MYP. AHanu3 HykneomuodHbix nocredoeamenbHocmel
amnnuguyuposaHHbix ¢ppazmenmoe IPNV "Kapnambi" ceudemenbcmeyem, Ymo yKpauHCKuUl U3osisim omHocumcs K wmamMmy Sp. AMnnugpuyu-
poeaHHble ¢ppaemeHmbl kKHK Ha 95-99 % udeHmuyHbl ¢ nocnedosamensHocmsimu 2eHoe NS u VP2 dpyeaux uszonsamos wmamma Sp. Cpedu uso-
nsamoe wmamma Sp Hau6osiee podcmeeHHbIMU K ykpauHckomy usonsmy IPNV oka3anuck eupycsbl, ebideneHHbie 8 Benuko6pumaHuu, Hopeeauu,
®paHyuu, Typyuu u Upane.

Knroyesnie crosa: supycuHgheKyUuoOHHO20 naHKpeamu4eckoao HeKkpo3a, 6upHasupychl, Kynbmypbl K/iemokK pbi6.



