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MOLECULAR-GENETIC IDENTIFICATION OF TWO PARAMUSHIR 
VIRUS (BUNYAVIRALES, NAIROVIRIDAE, ORTHONAIROVIRUS) 

STRAINS ISOLATED ON THE TYULENIY ISLAND 
IN THE OKHOTSK SEA

 Mikhail Yu. SHCHELKANOV1,2,3, Vladimir G. DEDKOV4,5, Kamil F. KHAFIZOV4, 
Marina V. SAFONOVA6, Alina D. MATSVAY4, Anna S. SPERANSKAYA4, 
Andrei A. AYGININ4, Egor M. SHCHELKANOV2, Anna S. DOLGOVA4, 
Nadezhda N. KAKAREKA1, Ekaterina V. PIMKINA4, Irina V. GALKINA2, 

German A. SHIPULIN4

1 Federal Scientifi c Center of the East Asia Terrestrial Biodiversity, FEB RAS, Vladivostok, Russia
2 Far Eastern Federal University, Vladivostok, Russia

3 National Scientifi c Center of Marine Biology, FEB RAS, Vladivostok, Russia
4 Central Research Institute for Epidemiology, Federal Service on Consumers’ Rights 

Protection and Human Well-Being Surveillance, Moscow, Russia
5 Pasteur Institute, Saint-Petersburg, Russia

6 Moscow Anti-Plaque Center, Moscow, Russia

During arbovirus surveillance Ixodes uriae Ɵ cks were collected in the nest colonies 
of seabirds on the Tyuleniy Island (48° 29ʹ N, 144° 38ʹ E) in the Okhotsk Sea near 
Sakhalin Terpeniya Cape. The I. uriae idenƟ ty and sex of the Ɵ cks were determined 
based on their morphology. All of the Ɵ cks were stored alive in a wet chamber unƟ l 
separaƟ on. Ticks were separated by species, sex, developmental stages, and later 
processed in pools of 10 imago or 25 preimago.

Viruses were isolated using intracerebrally inoculated newborn mice. Two 
strains of Paramushir virus (PMRV) (Bunyavirales, Nairoviridae, Orthonairovirus) 
were obtained: PMRV/Ixodes uriae/Russia/Tyuleniy Island/133/2015 and PMRV/
Ixodes uriae/Russia/Tyuleniy Island/137/2015. Biological samples were homog-
enized using Tissue Lyser LT (Qiagen, Germany) for 5 min in 100 μL of phosphate 
buff ered saline (pH 7.0) before extracƟ on, centrifuged at 2000 rpm for10 min, and 
the supernatant was used for nucleic acid extracƟ on. Total nucleic acids were ex-
tracted and purifi ed using the RIBO-prep DNA/RNA extracƟ on kit (k2-9-Et-100CE, 
AmpliSens, Russia), according to the recommendaƟ ons of the manufacturer. DNA/
RNA was eluted with 50 μL of the eluƟ on buff er (AmpliSens, Russia) and stored at 
−70 °C until evaluation. Broad-range RT-PCR was performed using a set of broadly 
reacƟ ve degenerate oligonucleoƟ des designed to target each viral species that 
could be transmiƩ ed by Ɵ cks within the genera as follows: Flavivirus, Orthonairo-
virus, Phlebovirus, Orthobunyavirus, Orthoreovirus, Orbivirus. All PCR products of 
the expected size were cut out from the gel under UV control, extracted using a 
MinElute gel extracƟ on kit (Qiagen, Germany) and ligated into the pGEM-T plasmid 
vector (Promega, USA). These plasmids were transformed into Escherichia coli (XL1 
blue strain) and 10 white colonies were sequenced using standard M13R prim-
ers by means of the ABI Prism 3500 XL (Applied Biosystems, USA). Obtained se-
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quences were examined using the Basic Local Alignment Search Tool (BLAST). As 
a result, 489 436 and 358 075 reads were obtained for the samples PMRV-133 
and PMRV-137, respecƟ vely. However, obtained reads were distributed unequally. 
In parƟ cular, L-segments were covered at 95.7 % and 98.4 % (for PMRV-133 and 
PMRV-137, respecƟ vely), M-segments were covered at 23.0 % and 72.8 %, where-
as S-segments were covered at 100 % for the both strains. ExisƟ ng gaps were se-
quenced using Senger sequencing technique by means of the ABI Prism 3500 XL 
(Applied Biosystems, USA). PMRV-133 and PMRV-137 strain nucleic acid sequences 
were submiƩ ed to GenBank under accession numbers MH124637, MH124638 and 
MH124634-MH124636, respecƟ vely. PhylogeneƟ c analysis showed that both se-
quenced strains were closely related to PARV LEIV-1149K strain within the Sakhalin 
virus subgroup.
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