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Abstract

The role of KI polyomavirus (KIPyV) and Merkel cell polyomavirus (MCPyV) as human pathogens
is not completely understood. The aim of this study was to determine the prevalence of these polyomavi-
ruses in patients with respiratory diseases (acute and chronic, including lung cancer). 221 nasopharyngeal
swabs and lung biopsy specimens were studied for the presence of KIPyV and MCPyV by nested PCR.
KIPyV and MCPyV were detected in nasopharyngeal specimens at similar rates, 10.3% and 8.2%, respec-
tively. We found 2.8% KIPyV positivity rate among patients with non-cancer chronic lung diseases. All
specimens from lung cancer cases were negative for KIPyV and MCPyV. The results suggested that there
may be a relationship between these polyomaviruses and acute respiratory diseases, but no evidence was
found for their involvement in lung cancerogenesis.
Keywords: KI polyomavirus, Merkel cell polyomavirus, prevalence, PCR, respiratory diseases, lung
cancer

Pe3rome

Ponsta Ha KI nmonmmomaBupycute (KIPyV) m Ha cBbp3anuTe ¢ Mepken-KIeThbUHUS KapLUHOM
nonromasupycu (MCPyV) kato 4oBeIIKM MaTOreHu He € HalbJIHO u3scHeHa. Llenta Ha HacTOAIIOTO Mpo-
YUBaHE € Jla C€ YCTAaHOBM pa3lpOCTPAHEHUETO HA TE3M IMOJMOMABUPYCHU IPU MALMEHTH C PECHUPATOPHU
3a0omsiBaHus (OCTPU M XPOHWUYHH, B T.4. M pak Ha Oenus npod). UzcnenBanu ca 221 HazodapuHTeaHA
cmuBoBe (HDC) u mpobu ot buoncuyen marepuai ot 0su1 1pod (BMB) 3a nannuue na KIPyV u MCPyV
ype3 Hecten PCR. He ycranoBuxMe chlecTBEHH pa3iuuus B pasnpoctpanenuero Ha KIPyV u MCPyV
B HOC - orkputu 0sixa cbotBeTHO B 10.3% 1 8.2% ot ciyuaure. 2,8% ot BMb, nonydenu oT naiueHTH
C XpOHUYHU HEOHKOJIOTUYHU OenoapoOHu 3abosaBanus Osixa nonoxkutenyu 3a KIPyV. Bceuuku npobu ot
CllydauTe ¢ pak Ha Oenust 1po0 Osixa orpunarenan 3a KIPyV u MCPyV. Pesynrarute npeamnonarar Bb3MOX-
Ha Bpb3Ka MEX]y T€3H MOJIMOMABUPYCH U OCTPUTE PECTTMPATOPHH 3a00IsIBaHNUS, HO JINIICBA JOKA3aTEJICTBO
3a TAXHOTO y4yacTue B OenonpoOHaTa KaHLEeporeHesa.

Introduction

The first human polyomaviruses (HPyV), JC  family consists of thirteen members (Table 1).
polyomavirus (JCPyV) and BK polyomavirus (BK- KI polyomavirus (KIPyV) and Merkel cell
PyV), were discovered in 1971 in severely immu-  polyomavirus (MCPyV) are among the newly

nosuppressed patients. Today, due to the new tech-  (2007-2008) identified HPyV (Allander et al., 2007,
niques for viral detection, the human polyomavirus  Feng et al., 2008). KIPyV was named after the Kar-
olinska Institute (Stockholm, Sweden), where the
virus was discovered and MCPyV - due to its de-
* Corresponding author: e-mail: evelina_sh@abv.bg tection in Merkel cell carcinoma (MCC). Although
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Table 1. Human polyomaviruses (HPyV)

Full name Abbreviation  Year of Source of isolation
discovery

BK polyomavirus BKPyV 1971 Urine

JC polyomavirus JCPyV 1971 Urine, brain

Karolinska Institute polyomavirus KIPyV 2007 Nasopharyngeal tissue

Washington University polyomavirus ~ WUPyV 2007 Nasopharyngeal tissue

Merkel cell polyomavirus MCPyV 2008 Lesion

Human polyomavirus 6 HPyV6 2010 Skin

Human polyomavirus 7 HPyV7 2010 Skin

Trichodysplasia spinulosa-associated ~ TSPyV 2010 Lesion

polyomavirus

Human polyomavirus 9 HPyV9 2011 Skin, blood, urine

Malawi polyomavirus MWPyV 2012 Stool, wart

St Louis polyomavirus STLPyV 2013 Stool

Human polyomavirus 12 HPyV12 2013 Metastatic liver tissue

New Jersey polyomavirus NJPyV-2013 2014 Endothelial cells

(myositis, cut. necrosis)

KIPyV and MCPyV share certain characteristics
with the well-studied BKPyV and JCPyV, they
show important differences such as little sequence
homology of genomes and proteins, differences in
viral life cycle, pathogenicity and so on (Dalianis
and Hirsch, 2013; Feltkamp et al., 2013). Little is
known about the route of infection, transmission,
cell tropism and pathogenicity of these viruses.

KIPyV was identified first in respiratory
specimens from children with acute respiratory in-
fections, which suggested the respiratory tract as
a possible site of infection, transient or persistent
(Allander et al., 2007). So far, however, the etio-
pathogenicity of KIPyV in respiratory diseases re-
mains speculative. To date, KIPyV has not been as-
sociated with a specific disease and data on its on-
cogenicity are controversial (Babakir-Mina et al.,
2009; Dalianis et al., 2009). Although viral DNA
sequences have been found in lung cancers and
lymphoma, KIPyV has not been linked to a specific
malignancy (Babakir-Mina et al., 2011).

MCPyV has been implicated in the etiology
of MCC but most MCPyV infections are asymp-
tomatic. MCPyV DNA has been detected in a va-
riety of non-MCC cancers, including lung cancer
(Andres et al., 2010; Imajoh et al., 2012; Spurgeon
and Lambert, 2013; Salakova et al., 2015), but the
role of MCPyV in these malignances is not clear.

There has been intensive search for these vi-
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ruses in clinical specimens to determine their nat-
ural history and role in human pathology, but the
results are inconclusive. Therefore, we aimed to
evaluate the distribution of KIPyV and MCPyV in
Bulgarian patients with respiratory diseases — acute
and chronic, including lung cancer, in order to eval-
uate the association between these virus infections
and respiratory diseases.

Material and Methods
Clinical samples

We analyzed 133 nasopharyngeal swabs
(NPS) and 88 lung biopsy specimens (LBS) ob-
tained from 107 males and 114 females with res-
piratory diseases aged between 1 and 83 years. NPS
were from patients with acute respiratory diseases
of higher and lower respiratory tract (pharyngitis,
tonsillitis, common cold, bronchitis, pneumonia,
etc.) and LBS - from patients with chronic lung dis-
eases (53 histologically proven lung cancer cases
and 35 cases with non-cancer chronic lung diseas-
es).
Detection of KIPyV and MCPyV by nested PCR

DNA extraction was performed by GeneJET
Genomic DNA Purification Kit (Thermo Scientif-
ic™) and PureLink® Genomic DNA Mini Kit (In-
vitrogen™). We assessed the quality of extracted
DNA by B- globin gene amplification. Detection
of KIPyV and MCPyV was performed by nested
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Fig. 1. KIPyV prevalence in NPS
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Fig. 2. MCPyV prevalence in NPS

PCR using the following primer sequences: for am-
plification of KIPyV - 5’-aaggccaagtcaagttc-3' and
S'-acactcactaacttgatttgg-3’ (first PCR), 5'-cgcag-
taccactgtcagaagaaac-3' and 5'-ttctgccaggctgtaacat-
ac-3' (second PCR); for amplification of MCPyV -
5’-tgcaaatccagaggttctcc-3’ and 5’-aaaacacccaaaag-
gcaatg-3’(first PCR), 5’-atattgcctcccacatctge-3’ and
5’-tgccectaatgttgectcagt-3’(second PCR). Amplifi-
cations were performed on a DNA Engine Opticon
2 system (MJ Research) with 15 pl reaction volume
and PCR conditions as follows: denaturation for 5
min at 94°C, followed by 35 cycles of 30 sec at
94°C, 30 sec at 60°C, and 30 sec at 72°C and final
extension step of 7 min at 72°C.

The plasmids containing the complete ge-
nome of KIPyV or MCPyV were used as positive
controls and distilled water as negative control. The
PCR products were analyzed in 2% agarose gels by
electrophoresis.

All specimens that were positive for KIPyV
and MCPyV were retested.

Statistical analysis

Statistical analysis was performed with SPSS
for Windows v.10.0 using Fisher exact test to cal-
culate P values. P values of less than 0.05 were con-
sidered statistically significant.
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Results and Discussion

Among all 133 NPS, 97 were B-globin pos-
itive and were further tested for the presence of
KIPyV and MCPyV DNA. Amplifications of 211-
bp and 307-bp fragments in the second PCRs were
observed in KIPyV and MCPyV positive speci-
mens, respectively. KIPyV and MCPyV prevalence
was at similar rates, 10.3% (10 of 97) and 8.2% (8
of 97), respectively (Fig. 1 and Fig. 2).

NPS were obtained from patients with acute
respiratory diseases of the upper and lower respi-
ratory tract (pharyngitis, tonsillitis, common cold,
bronchitis, pneumonia, etc.). All KIPyV positive
samples were from patients with flu-like symp-
toms. Positive for MCPyV were patients with flu-
like symptoms (5), pneumonia (2) and with ton-
sillopharyngitis (1). In our study we found higher
KIPyV (10.3%) and MCPyV (8.2%) prevalence in
NPS compared with results from other countries
(KIPyV: 0.5% to 8%; MCPyV: 1.3-4.2%) (Biala-
siewicz et al., 2009; Goh et al., 2009; Kantola et
al., 2009; Kiassari et al., 2011; Babakir-Mina et al.,
2013; Iaria et al., 2015).
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We analyzed the presence of KIPyV and
MCPyV in NPS obtained from the following groups
of patients: men and women;” ’aged 12 years or less”
and “older than 12 years”. The results showed that
the difference of the KIPyV and MCPyV status ac-
cording to the age and gender was not statistically
significant (Fig. 3 and Fig. 4).

Previous studies concerning KIPyV or
MCPyV involvement in lung cancerogenesis were
controversial. Some of them have shown presence
of these polyomaviruses in the lung tissue and lung
cancer (Anders et al., 2009; Babakir-Mina et al.,
2009; Gheit et al., 2012; Kim et al., 2017). There-
fore, we tested 53 LBS collected from patients with
histologically proven lung cancer. 35 specimens
from cases with non-cancer chronic lung diseas-
es (pulmonary fibrosis, hamartoma, COPD, in-
flammatory pseudotumors, sarcoidosis) were used
as negative controls. All lung cancer specimens
were KIPyV and MCPyV negative. Similar results
were observed by others studies not able to detect
KIPyV and MCPyV in lung cancer tissues (Wetzels
et al., 2009; Teramoto ef al., 2011; Karami et al.,
2014). Of the 35 tested samples from patients with
non-cancer chronic lung diseases only one (2.8%)
was KIPyV positive. It was obtained from a patient
with hamartoma.

Conclusions

The high KIPyV and MCPyV prevalence
found in specimens from patients with acute respi-
ratory diseases in this study suggested a potential
role of KIPyV and MCPyV infection in the devel-
opment of these diseases. KIPyV and MCPyV were
not detected in lung cancer samples, indicating no
oncogenic potential and involvement of these vi-
ruses in lung cancerogenesis.
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