Medica - a Journal of Clinical Medicine

ORIGINAL PAPERS

Subtyping of BK Virus in Iranian
Turkish Renal Transplant
Recipients by RFLP-PCR

Morteza MOTAZAKKER*""; Morteza BAGHERI®; Maryam IMANI¢

“Nephrology and Transplant Research Center, Clinical virology Laboratory, Urmia
University of Medical Sciences, Urmia, Iran

*Division of Clinical Virology, Cellular and Molecular Research Center, Urmia
University of Medical Sciences, Urmia, Iran

‘Department of Genetics, Cellular and Molecular Research Center, Urmia University
of Medical Sciences, Urmia, Iran

Conflict of interest: | declare that there is no conflict of interest with any others but
the authors, and also the article has not been sent to any journals at the same time.

4

—ABSTRACT

~

regarding distribution of BKV subtypes in Iranian renal transplant recipients.
—

Introduction: BK polyomavirus (BKV) as a member of polyomavirus family is prevalent in the hu-
man population. BKV persists in renal tissue after asymptomatic infection in childhood. The reactiva-
tion of BKV in renal transplant recipients sometimes can lead to BKV associated nephropathy. BKV iso-
lates are classified into four serologically distinct subtypes. Present study was carried out to investigate
the distribution pattern of BKV subtypes in Iranian Turkish renal transplant recipients.

Materials and Methods: Urine samples from 12 kidney transplant recipients infected with BKV
were analyzed by RFLP-PCR technique for classification of subtypes.

Results: Our analysis showed that all samples were infected with BKV type I. BK virus types I1, 111,
and 1V were not detected in our patients.

Conclusions: Based on the results of the present study, BKV subtype I was the most frequently de-
tected subtype in renal transplant recipients. To our knowledge, the present study provides the first data

_/
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INTRODUCTION 100% (2-8). For the first time, individuals in-
fected with BKV are in early childhood without

KV as human polyomavirus has  prominent symptoms (8). BKV may found in a
been isolated from urine after renal  wide range of organs and tissues (9-11) espe-
transplantation in 1971 (1). A large cially renal tissues (12). Transmission of BKV oc-
body of studies indicated that there  cyrs via body fluids (13). In immunocompro-
is high prevalence of antibodies to  mised patients, the condition is prepared for

BKV, in early childhood ranging from 60% to  reactivation of BKV as well as BKV related dis-
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ease (14). BKV has been associated to late-on-
set hemorrhagic cystitis in recipients of bone
marrow transplants (15,16), interstitial nephri-
tis, vasculopathy, and allograft dysfunction in
the allograft kidney recipient (17-19), central
nervous system in AIDS and transplant patients
(20), nephritic-nephrotic syndrome (21), urete-
ric stenosis (22), encephalitis (23), interstitial
desquamative pneumonitis (24).The gene or-
ganization of BKV genome was described pre-
viously (25-31), coding sequences of BKV ge-
nome that correspond to t-Ag,T-Ag, Agno, VP1,
VP2, and VP3 proteins production (30, 31).
Several variants of BKV have been identified
based on a variable sequence of the protein
VP1. Jin et al. reported that amino acid coding
alteration within residues 61 to 83 of the VP1
gene product leads to typing of BKV in to four
groups |, 11, 1, and 1V (32). However the clini-
cal importance of each group is poorly under-
stood. The aim of present study was to identify
distribution pattern of BKV subtypes in Iranian
Turkish renal transplant recipients by PCR-re-
striction enzyme assay.

MATERIALS AND METHODS

total of 120 urine samples were obtained

from the kidney transplant patients form
the division of Nephrology and Renal Trans-
plantation of Urmia University of Medical Sci-
ences (Urmia, Iran). Subtyping was carried out
using 12 patients’ urine samples positive for BK
viral DNA out of 120 cases screened for BK vi-
rus viruria. This study was approved by the Eth-
ics committee of Urmia University of Medical
Sciences. Informed written consent was taken
from all patients before obtaining of urine sam-
ples. One ml of urine was centrifuged for 2
minutes. The sediment of samples washed in 1
ml PBS, and followed by spin for 2 min. The
pellets were resuspent in 100 ul of distilled wa-
ter and heated at 95° C for 5 min. 10 L of su-
pernatant was added to a 50 ul of reaction mix-
ture containing Taq polymerase buffer, 1.25 u
Taq polymerase, 200 um of each dNTP 50
pmol of each primer. The oligonucleotides
VP1-327-1 5'-CAA GTG CCA AAA CTA CTA
AT-3" and VP1-327-2r 5’-TGC ATG AAG GTT
AAG CAT GC-3’ were used for PCR amplifica-
tion of VP1 segment. These primers amplify
only BKV and not JC virus (34). PCR reaction
was carried out as follow: 2 min of denatur-
ation at 94° C, followed by 35 cycles consisting
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Tminat91°C, 1 min at 55°C and 1 min at 72°
C, consequently a final extension cycle of 1
min at 55° C and 4 min at 72° C (33). The ex-
pected amplicon was 327 bp long which cov-
ers the type-specific region. PCR product was
evaluated via electrophoresis on a 3% agarose
gel. PCR products were digested by 1-2 ul of
Alu [ restriction enzyme in a total volume of 30
ulat 37° Cfor 2 h. Digested PCR products were
separated on a 3% agarose gel and bands visu-
alized by ethidium bromide. Type | and Il BKV
isolates were digested by Alu | producing frag-
ments migrating at 186 and 141 bp while type
[l or IV isolates were not digested by Alu | (33).
PCR products that digested by Alul conse-
quently were cut with Xmn I. Type Il BKV iso-
lates produces two fragments of 244 and 83 bp
in size, whereas type | remained uncut by Xmn
I. PCR products defined as BKV type Il or IV
were digested with Ava I, and type lll isolates
produces product sizes of 237 and 90 bp, while
type IV remained un-digested. 1

RESULTS

KV DNA was analyzed by RFLP-PCR. Sub

typing of BKV in renal transplant recipients
showed that all samples were infected by BKV
type I. BKV subtypes II, 1ll, and IV were not
found in our patients. Mixed infections were
not detected in recipients. The restriction pat-
terns obtained from some patients positive for
BKV viruria are presented in Fig 1. O

DISCUSSION

B KV isolates are classified into four subtypes
(I-1V) using either serological reactivity or
genotyping methods. The distribution of BKV
subtypes within the human population was
previously studied in England, Tanzania, the
United States, Japan and Germany (34-38).
Nevertheless, no information is available about
the distribution pattern of BKV subtypes in Iran.
In this study, first data on the prevalence of BKV
subtypes obtained from renal transplant recipi-
ents of Iranian Turkish patients are presented.
Similar to other reports (34-38), subtype | was
found to be predominant. A recent study (38)
on sixty specimens obtained from German re-
nal and bone marrow transplant recipients de-
tected subtype | in 90.9% of the cases. Takasa-
ka et al (37) found that subtype | was the most
prevalent subtype (70-80%) in Japanese renal
and bone marrow transplant recipients. Like-

Maedica | AJournal of Clinical Medicine, Volume 7 No.1 2012

11



BK VIRuS IN IRANIAN TURKISH RENAL TRANSPLANT RECIPIENTS

FIGURE 1. Analysis of BKV DNA types by RFLP-PCR. 327 bp
products of BKV DNA from four representative samples were
produced by PCR and digested with Alu I Restriction enzyme. Then
PCR products that digested by Alu I consequently were digested by
Xmn I. Marker: 50 bp; lanel: negative control, lane2: un-cut PCR
product; lanes 3, 4, 5: cut PCR products (remind un-cut after
digestion with Xmn I); and lanes 6, 7: cut PCR products with Alu I
producing two fragments of 186 and 141 bp.
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wise, Jin et al. (35) reported that subtype | was
the major subtype in English bone marrow
transplant recipients. They detected BKV sub-
type Il only in samples obtained from pregnant
women and HIV-infected patients. In kidney
transplant recipients (34,36,37), subtype IV
was detected at lower rates and subtypes Il and
[Il were not or rarely detected. Subtype | is
widespread throughout the world, whereas
subtype IV is prevalent in East Asia, excluding
Japan and Europe but rare in Africa (39). The
data presented in this study are consistence
with those results.

Based on phylogenetic analysis, Takasaka et
al (37) proposed three subgroups (la, Ib and Ic)
within subtype | and reported that most of sub-
type | sequences in Japanese patients belonged
to subgroup Ic. The other study from Germany
showed that most of sequences were demon-
strated to cluster within subgroups Ic (38). The
geographic distribution pattern of subtype IV
BKV is in contrast with the hypothesis that BKV
co-evolved with humans, since subtype IV
rarely finds in Africa. It has proposed that sub-
type IV of BKV which is prevalent in modern
humans is derived from a virus that infected
ancestral Asians (40). Several studies conduct-

ed in order to explain how the geographical
distribution of BKV subtypes and subgroups has
developed (40-42). Zhong et al (41) analyzed
sequences obtained from two American, Euro-
pean and Asian populations and found that
subtype | was the highest through all groups,
but subtype IV was variable. Distribution pat-
tern of subtype | subgroups was also varied be-
tween Euro-American and Asian populations.
By comparison of subtype and subgroups, au-
thors suggested that BKV has co-migrated with
human populations. In the present study, we
were not able to analyze distribution pattern of
subgroups within subtype | since no phyloge-
netic analysis was carried out due to cost limits.

The major limitation of this study is related
to its small sample size. This limitation impairs
the generalizability of the current findings and
may fail to adequately detect abundance of
less common subtypes in our study. Despite the
restriction of present study to a limited number
of 12 patients from Iranian Turkish recipients,
the data indicate that BKV subtype I is predom-
inant in North West of Iran. Additional studies
with larger sample sizes are required to deter-
mine the frequency of other possible subtypes.
Q

CONCLUSIONS

o our knowledge, this is the first report re-

garding distribution of BKV subtypes in Ira-
nian Turkish renal transplant recipients. Based
on the results of present study, BKV subtype |
was the most frequently detected subtype in
renal transplant recipients. These results sug-
gest lower distribution of subtypes II, Il and IV
in our recipients. Further studies are needed to
provide a better understanding of the epidemi-
ology of BKV subtypes in different provinces of
Iran. O
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