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Abstract

At present Simian virus 40 (SV40) infection in humans appears to be transmitted independently from early contaminated
vaccines. In order to test the spread of SV40 infection in children, an immunologic assay employing specific SV40 synthetic
peptides corresponding to its viral protein (VP) antigens was employed to estimate the seroprevalence of this polyomavirus
in Italian infants and adolescents. Serum samples from 328 children and adolescents, up to 17 years, were investigated.
Serum antibodies against SV40 VPs were detected by indirect enzyme-linked immunosorbent assays. The seroprevalence of
this polyomavirus was calculated after stratifying the subjects by age. Anti-viral capsid protein 1-2-3 SV40 IgG antibodies
were detected in 16% of the study participants. The prevalence of antibodies against SV40 VPs tended to increase with age
in children, up to 10 year old (21%). Then, in the cohort of individuals aged 11-17 years, the prevalence decreased (16%). A
higher prevalence rate (23%) of SV40 VP antibodies was detected in the cohorts of 1-3 year and 7-10 year old children, than
in children and adolescents of the other age groups. This age corresponds to children starting nursery and primary school,
respectively, in Italy. IgM antibodies against SV40 VP mimotopes were detected in 6-8 month old children suggesting that
SV40 seroconversion can occur early in life. SV40 VP antibodies are present at low prevalence in Italian children (16%),
suggesting that SV40 infection, although acquired early in life, probably through different routes, is not widespread. The
low SV40 seroprevalence suggests that SV40 is less transmissible than other common polyomaviruses, such as BKV and JCV.
Alternatively, our immunologic data could be due to another, as yet undiscovered, human polyomavirus closely related to
SV40.
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Introduction populations before the administration of contaminated vaccines
cannot be excluded.
SV40 sequences have been detected, at low prevalence and with

X : 3 ; ) a low viral DNA load, in blood samples from healthy donors
recognized in the 1960 as contaminant of both inactivated (Salk) [4,5,6] and HIV-negative and HIV-positive patients [4], in-
and live (Sabin) anti-poliomyelitis vaccines. After its isolation, .

SV40 was experimentally characterized as a transforming and

Simian virus 40 (SV40) is a non-enveloped small DNA virus
with a genome of approximately 5.2 kb in size. SV40 was

dicating that human cells are only in part permissive for its
multiplication. This observation is in line with the evidence that

oncogenic virus [1,2]. SV40 late region contains three main genes mesothelial cells [7,8] immortalized fibroblasts [9] and T-
encoding for three structural polypeptides, the viral capsid proteins lymphocytes [10] are only semi-permissive SV40 infection in vitro.
1, 2 and 3 (VP 1-2-3). VP 2 and 3 genes partially overlap [3]. SV40 sequences [11,12,13,14,15] and SV40 antibodies [16,17]

Several studies, carried out mainly by PCR techniques, suggest were detected in normal subjects of differing ages, and in patients
that SV40 is contagiously transmitted in humans by horizontal with different cancer types, including ependymomas, papillary
infection, independently of the administration of SV40-contami- choroid plexus papillomas [18,19,20] and bone tumors

nated vaccines [1,2]. Moreover, the circulation of SV40 in human [21,22,23,24,25] which are neoplasms at a high incidence in
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children. It is worth bearing in mind that the association of SV40
with human tumors is not a prove of a causal relation with cancer
onset/progression.

A recent WHO/IARC meeting established that, due to a lack of
firm evidence, SV40 is not classifiable as a carcinogenic viral agent
in humans [26]. The problems concerning the SV40 infection in
human populations and its contribution to human cancer was also
evaluated by the Immunization Safety Review Committee,
established by the Institute of Medicine of the National Academies
[27]. The Committee addressed the evidence that epidemiologic
studies were flawed by several problems. The Committee
recommended the development of specific and sensitive serologic
tests to detect SV40 antibodies and the use of standardized
techniques which should be accepted and shared by all labora-
tories involved in SV40 research. Detection SV40 antibodies has
been attempted in several studies, using SV40 structural antigens
and different serologic methods. However, due to the high protein
homology among the three main polyomaviruses, SV40, BK virus
(BKV) and JC virus (JCV), the results were always affected by
some cross-reactivity [16,28,29,30,31]. Specific immunologic
assays for the identification of SV40-seropositive healthy individ-
uals and serum antibody reactivity to SV40 antigens are of
paramount importance in revealing the prevalence of SV40
infection in humans. In particular, little information is available
about SV40 infection in children and it is unknown when
seroconversion occurs.

In this study, serum samples from healthy children and
adolescents were analyzed for exposure to SV40 infection with
an immunologic test with synthetic peptides from the SV40 capsid
viral protein 1-3 (VPs 1-2-3) epitopes. Since these short synthetic
peptides mimic the SV40 VP antigens, they were employed as
mimotopes in indirect ELISAs, as recently reported [3,32]
Immunologic data, obtained with these SV40 VP mimotopes,
indicate that (i) specific SV40 antibodies can be detected in serum
samples from healthy children; (ii) children seroconvert early in life
and that (i) SV40 is circulating in humans, although at a low
prevalence and low titer, independently from SV40-contaminated
vaccines. It is also possible that our immunologic data could be
due to another, as yet undiscovered, human polyomavirus closely
related to SV40.

Results

SV40 Antibodies Prevalence and Titer in Serum Samples

from Healthy Children and Adolescents

In this investigation, additional comparative computer assisted
analyses by BLAST program were carried out with the SV40 VP
B and C peptides and the corresponding amino acid (aa) sequences
of the new human polyomavirus 10 (HPyV10) and hundreds of
different BKV and JCV serotypes. Our results indicate a low
homology, similar to those already reported for the BKV and JCV
prototypes and other polyomaviruses [3]. Data are reported in
Text S1 and Tables S1-S6. See the section at the end of the
article.

In the first step of this study, indirect ELISA was employed to
test serum samples which had been diluted at 1/20 and had been
taken from healthy subjects aged from 0.1-17 y old. The samples
were tested for reactivity to SV40 epitopes from VP1, VP1 B
peptide. Serum samples which reacted with the SV40 VP1 B
mimotope reached, in children aged up to one vyear, the
prevalence of 13% for SV40 antibodies in the IgG class, then
increased with age, reaching 25% in the 1-10 ys age range.
Following this, it remained stable in adolescents, from 11-17 ys of
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age, with the same prevalence of 25%. The overall prevalence in
children and adolescents from 0.1-17 ys of age was 21% (69/328).

The same assay was then addressed to detect IgG class serum
antibodies against SV40 VP2/3 epitopes, which were present in
the VP2/3 C peptide. It turned out that serum samples in the
cohort of children, aged 0.1-1 vy, reacted with the SV40 VP2/3 C
peptide with a prevalence of 11%, which is similar to that detected
for the VP1 B peptide. Then, it increased with age with an overall
prevalence of 25% detected in the cohort of healthy children aged
1-10 ys, while decreasing to 17% in the cohort of children aged
11-17 ys. Overall, in children aged 0.1-17 ys, the prevalence of
antibodies against SVO peptide VP 2/3 C was 18%. Conversely,
seronegative samples for the SV40 VP1 B peptide failed to react
with SV40 VP2/3 C epitopes. The exceptions were negligible and
were represented by a few serum samples which were found to be
negative for VP1 B, while testing positive for VP2/3 C peptide,
and vice-versa. The difference was not statistically significant
(P>0.05) (Table 1; Fig. 1).

In this investigation, serum samples were considered SV40-
positive when reacting with both VP1 B and VP2/3 C peptides.

The overall prevalence by combining SV40-positive sera, both
for VP1 B and VP2/3 C peptides, was 16% (Table 1; Fig. 1). No
positive results were obtained with human peptide used as
a control, which had an OD of less than 0.1 (0.088-0.098). This
OD value is usually consistent with SV40-negative sera.

Serum samples tested by indirect ELISA diluted at 1/20 were
considered SV40-positive when above the 0.17-0.19 OD,
according to the spectrophotometric reading. Indeed, this cut-off
point represents the value that discriminates SV40-negative
(sample with OD below 0.17-0.19) from SV40-positive samples
(OD above 0.17-0.19). The positive control, represented by the
SV40 hyperimmune serum, had an OD of up to 1.8, while the two
JCV and BKV hyperimmune sera, which were employed as
negative controls, had an OD of less than 0.1. A prevalence
selection corresponding to 11%, 21%, and 16%, within the cohort
aged from 0.1-17 ys old, was observed in subjects aged 0.1-1 vy,
1.1-10 ys, 11-17 ys, respectively. The different prevalence of
SV40 antibodies between the cohorts of individuals aged 0.1-1
year (11%) was statistically significant compared with cohort of
1.1-10 years (21%) (P=0.0374). Interestingly, the prevalence of
serum antibodies against SV40 VPs increased with age, with
a percentage of 23% in the cohort of children aged 1.1-3 y and 7—
10 y old, which is the age in which children start nursery and
primary schools, respectively, in Italy (Table 1; Fig. 1). Then, the
prevalence declines in the cohort of adolescents 11-17 y old (16%)
(Table 1; Fig. 1).

Altogether, serum samples tested by indirect ELISA, diluted at
1:20, had a mean value for both B and C peptides of
approximately 0.29 OD, with the highest value of 3.3 OD
detected in one serum among those from individuals aged 11-17 y
old. Highest level of mean OD values were observed in children
aged 7-10 ys (0.35 OD, CI=0.28-0.41) and 11-17 ys (0.36 OD,
CI=0.28-0.44) vs. children aged <1-4 months (0.15 OD,
CI=0.11-0.19) with **P<0.001. Fig. 2.

The two indirect ELISA tests, with two distinct VP peptides
gave overlapping results, thus confirming the presence of
antibodies against SV40 VPs in human sera from infants and
adolescents (Table 1, Fig. 1). The reduced prevalence of SV40-
positive sera in infants aged <1 mo-1 y old could be ascribed to
a natural age-dependent immune system that is going to become
mature, while the mother’s antibodies are no longer detectable.
Indeed, it is well established that the immune system physiolog-
ically matures with age, rendering individuals more responsive to
infections. An alternative interpretation of the result, as suggested
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Figure 1. Comparison of SV40 age-specific seroprevalence of antibodies. Comparison of SV40 age-specific seroprevalence of antibodies
among 214 Italian children and adolescents, <1-17 year old (this study), Panel A; compared to 288 Swedish children aged between 1 and 13 year old
[16] Panel B; and compared to 629 U.S. children and adolescents aged between 1 and 18 year old [17], Panel C.

doi:10.1371/journal.pone.0061182.g001

by other studies [16,17] is that the low prevalence of SV40
antibodies in sera from younger children could depend on the low
spread of SV40 infectivity in humans (Fig. 1). Serologic profiles of
serum antibody reactivity to SV40 mimotopes are presented in

Fig. 2.

IgM Class Antibodies Against SV40 in Serum Samples
The presence of IgM class antibodies was investigated by
indirect ELISA in five IgG SV40-positive sera from children aged
2-8 months. This analysis may indicate when SV40 seroconver-
sion occurs. T'wo samples from subjects aged 24 months were
IgM negative, while the other three sera from children aged 6-8
months were IgM positive. This result indicates that SV40
seroconversion can occur in subjects aged 6 months (Table 2).

ELISA with an Automatic Processing System

Forty serum samples from young donors, processed using an
automatic system gave the same results as previously obtained by
manually performing ELISA. Indeed, indirect ELISA was trans-
ferred and repeated on the automatic processing system with the
DSX instrument (Dynex Technologies Inc., VI, USA). Specifical-
ly, the DSX'™ Automated ELISA System is a computer-
controlled microplate processing system that fully automates

ELISAs. This instrument automates the sample distribution,
incubation, reagent addition, washing, and detection phases of
microplate assays. This result obtained by this instrument is of
interest since it indicates that our serologic tests can be easily
transferred to an automatic processing system in common clinical
laboratory analyses without result variability.

Discussion

The prevalence of antibodies to SV40 VPs stratified by age, is
shown in Table 1. Overall, 16% of the study population had
antibodies against SV40 VPs. The highest relative increase in the
proportion of children with antibodies against SV40 VPs was
observed in the 1-3 ys and 7-10 ys age group (23%), with more
than a 100% increase compared with the age group<<ly old
(11%). Subsequently, with age this prevalence declined. Indeed,
the prevalence appeared to stabilize for children who were more
than 10 y old (16%). It seems that serum antibodies against SV40
have low stability over time. This result is in agreement with
previous studies [13,16]. Indeed, overtime the prevalence of SV40
antibodies does not remain stable in the different cohorts of
children and adolescents, as demonstrated by a decreased
prevalence in the cohorts of subjects aged 3.1-6 ys and 11—
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Table 1. Prevalence of serum IgG antibodies reacting with SV40 VP Mimotopes".
Age Number of Sample Male % Number of positive samples (%)

VP B VP C VPs (B-C)
<1 mo-1y 114 66 15 (13) 13(11) 13 (11)*
<1 mo-4 mo 67 5(7) 5(7) 5(7)
4.1 mo-1y 47 10 (21) 8(17) 8 (17)
1.1y-10ys 126 52 32 (25) 32 (25) 27 (21)
1.1y-3ys 35 10 (29) 9 (26) 8 (23)
3.1 ys6ys 44 9 (20) 9 (20) 8 (18)
7 ys-10 ys 47 13 (28) 14 (30) 11 (23)
11 ys-17 ys 88 56 22 (25) 15 (17) 14 (16)
1 mo-17 ys total 328 59 69 (21) 60 (18) 54 (16)
“Human sera were from healthy children and adolescents. Statistical analysis was performed with Chi-square test.
*The different prevalence of SV40 antibodies between the cohort of individuals aged <1 mo-1 year was statistically significant compared to the cohort of subjects aged
1.1-10 years (P =0.0374).
doi:10.1371/journal.pone.0061182.t001
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Figure 2. Serologic profile of serum antibody reactivity to SV40 mimotopes, VP1 B (Panel A), VP2/3 C (Panel B) and VPs both
peptides B-C (Panel C). Data are presented as values of VPs B and C, OD readings at & 405 nm, of serum samples diluted at 1:20 detected in
indirect ELISA testing. In scatter dot plotting, each plot represents the dispersion of OD values to a mean level, indicated by the line inside the scatter
with standard error of the mean (SEM) for each age group of subjects analyzed. The OD readings of serum samples stratified by age of children were:
0.1-4 months, 4.1-12 months, 1.1-3 ys, 3.1-6 ys, 7-10 ys and 11-17 ys. Data were analyzed with one way Anova analysis, and Newman-Keuls
Multiple Comparison Test (OD mean, 95% Cl). Panel A. High levels of antibodies against SV40 VP1 B, mean OD values, were observed in children aged
11-17 ys (0.48 OD, 95% Cl=0.34-0.62) vs. children aged 0.1-4 months (0.13 OD, 95% Cl=0.10-0.17) (P<<0.001) and vs. children aged 4.1-12 months
(0.25 OD, CI=0.18-0.32), with P<<0.05. Panel B. The different levels of antibodies against SV40VP1 peptide C, mean OD values, were not statistically
significant among children. Panel C. High levels of antibodies against SV40VPs, both peptides B and C, mean OD values, were observed in children
aged 1.1-3 ys (0.33 OD, Cl=0.25-0.41), and 3.1-6 ys (0.28 OD, Cl=0.22-0.35) vs. children aged 0.1-4 months (0.16 OD, Cl=0.11-0.20), with *P<0.05.
Highest level of mean OD values were observed in children aged 7-10 ys (0.35 OD, Cl=0.28-0.41) and 11-17 ys (0.36 OD, Cl =0.28-0.44) vs. children

aged 0.1-4 months., with **P<0.001.
doi:10.1371/journal.pone.0061182.g002

17 ys. The SV40 seroprevalence determined in this study was
lower than that recently reported on other 9 human polyoma-
viruses [17,33]. The level of SV40 seroprevalence detected in our
study suggests that seroconversion can occur at 6 months of age.
This finding is consistent with the high proportion of 1- to 3-y old
children with high antibody titers, which may be ascribed to
a recent infection.

The Italian pattern appears to differ from that determined in
studies conducted in Sweden [16] and U.S. [17] that showed
a lower prevalence of antibodies against SV40 VP in children. Our
results and comparative data are shown in Fig. 1. The difference
observed in the results of studies carried out in children from Italy
and Sweden, and U.S. may be due to the different ELISA
employed. Indeed, in the Swedish and American assays virus like-
particles (VLPs) were used as SV40 antigens [16,17] while in our

Table 2. Serum antibodies, IgM and IgG class, reacting in
indirect ELISA with SV40 VP mimotopes, from five pediatric
subjects aged up to 8 months.

Subjects IgM

Age IgG 1gG* IgM*
Code month VPs VPs
(OD B;OD Q) (OD B;OD Q)

1D 2 (0.245; 0.316)  + (0.095;0.096) -
64B 4 (0.149;0.172) + (0.129;0.119) -

9B 6* (0.240;0.353) + (0.136;0.189)

20C 8* (0.444;0.401) + (0.159;0.153)

63C 8* (0.443;0.180)  + (0.186;0.150)

*SV40-positive sera were those samples above the cut-off.
+SV40-positive sample.

—SV40-negative sample.

19G cut-off value: Peptide B (0.135 OD), Peptide C (0.143 OD).
IgM cut-off value: Peptide B (0.1300D), Peptide C (0.125 OD).
doi:10.1371/journal.pone.0061182.t002
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investigation specific SV40 mimotopes were employed [3,32]. The
SV40 VLPs used in the Swedish and U.S. studies were made up by
assemblage of only the VPI capsid protein [16,17] while our
peptides contain epitopes of both VP1 and VP2/3. The absence of
VP2/3 epitopes in VLPs, with consequent lack of recognition of
VP2/3 antibodies, may account for the lower percentage of
positive sera in those studies [16,17]. A similar low percentage of
adults positive for SV40 antibodies was reported in another study
where SV40 VLPs were used as antigens [29]. In this investigation,
human sera were adsorbed with BKV and JCV VLPs, thus
subtracting a substantial amount of antibodies cross-reacting with
SV40 VP epitopes [30]. It has also been proposed that a distinct
prevalence of SV40 infection occurs in different countries, that
probably relates to different ethnic groups, as well as to distinct
hygienic and environmental standards [34,35].

Our findings suggest that infection appears to be acquired early
in life, as a possible consequence of transmission in the family and
in community settings. It may be possible that SV40 is trans-
missible through saliva, urine and stools as occurs for other viruses.
For this reason, SV40 transmission may occur when particular
environmental conditions prevail, ie., in the presence of over-
crowding and poor hygiene and primarily in areas where the
background SV40 prevalence in the general population may be
higher, such as in community schools.

In conclusion, our data show that the SV40 infection has spread
among Italian children, although at a low prevalence. The
presence of SV40 antibodies in children of different ages suggests
that distinct routes of transmission may occur [15]. The low
prevalence of children exposed to SV40 is in agreement with the
low prevalence of SV40-positive individuals among healthy adults,
as was shown in previous studies [3,6,16,20,32,33,36]. Immuno-
logical data from this study and other investigations suggest that
SV40 is also a human virus. Alternatively, it may be that another,
as yet undiscovered polyomavirus infect humans. In this case,
positive immunologic data could be due to a new virus closely
related to SV40.
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Materials and Methods

Human Samples

Serum samples from children and adolescents (n=328;
male = 194; female = 134) were collected in the 20092012 period.
Sera were taken from discarded samples in different Institutions in
Italy. They were from the Clinical laboratory analysis, Pediatric
Section, Obstetrics and Gynecology, University Hospital of
Ferrara, Ferrara; University Hospital of Trieste, Trieste; Clinical
laboratory analysis, Delta County Hospital, Lagosanto; Clinical
laboratory analysis, State Hospital, Republic of San Marino; Dept.
Infectious Diseases, Istituto Superiore di Sanita, Rome. Anony-
mously collected sera were coded with indications of age and
gender, only. The project was approved by the County Ethical
Committee of Ferrara. Written consent was given by parents of the
children and adolescents involved in this study.

SV40 Mimotopes

Computer assisted analyses allowed us to select 2 specific SV40
peptides, from the late viral region by comparing the three capsid
proteins, VP 1-2-3 from SV40, with the amino acids of the human
BK (BKV) and JC (JCV) polyomaviruses which are highly
homologous to SV40, as well as with other, less homologous
polyomaviruses [3]. Previous ELISA results indicated that the two
SV40 peptides did not cross-react with the BKV and JCV
hyperimmune sera that were employed as controls [3,32]. The
amino acid sequences of the two peptides, known as VP1 B and
VP2/3 C, respectively, are as follows:

VPl B: NH2- NPDEHOKGLSKSLAAEKQFIDDSP-
COOH.
VP2/3 C: NH2- IQNDIPRLTSQELERRTQRYLRD-
COOH.

VP1 B and VP2/3 C mimotopes were selected as they react
specifically in indirect ELISA with the rabbit hyperimmune serum
that had been experimentally immunized with SV40 (positive
control serum). BKV and JCV hyperimmune sera did not react
with VP1 B or VP2/3 C peptides (negative control sera). The
amino acid residues of the two specific SV40 VPs, B and C
peptides, show low homology with the BKV and JCV VPs [3].

The human peptide hNPS, a.a. sequence
SFRNGVGTGMKKTSFQRAKS was employed as a negative
control peptide [37]. The synthetic peptides were synthesized
using standard procedures and were purchased from UlPeptides
s.r.l., Ferrara, Italy [3].

Control Immune Sera

Hyperimmune sera against SV40 and BKV were obtained in
rabbits that had been inoculated with purified viral stocks as
previously reported [3]. The serum against JCV was kindly
provided by Dr. Major, NIH, Bethesda (MD), U.S.A. [38]. The
immune serum anti-BKV was titered using a hemagglutination
inhibition (H.A.L) test employing human erythrocytes group 0,
Rh+ [3]. Anti SV40 serum was titered by neutralization assay [3].
Additional SV40-negative human sera, employed as controls, were
taken from our previous investigations [3,32].

Indirect Enzyme-linked Immunosorbent Assay (ELISA)
Indirect ELISA was developed and standardized to detect
specific antibodies against SV40 in human sera using VP1 B VP
2/3 C synthetic peptides [3,32]. Peptide coating. Plates were coated
with 5 ug of the selected peptide for each well and diluted in
100 ul of Coating Buffer (Candor Bioscience, Germany) at 4°C. for
16 hours. Peptide blocking. Blocking was made with 200 pl/well of
the Blocking Solution (Candor Bioscience, Germany) at 37°C for
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90 min. Primary antibody adding. Different wells were covered with
100 ul of serum sample diluted 1/20 Low Cross-Buffer (Candor
Bioscience, Germany) containing: positive-control to SV40,
represented by immune rabbit serum containing anti-SV40
antibodies, negative controls to BKV and JCV represented by
immune sera anti-BKV and anti-JCV, and three human serum
samples which were found to be SV40-negative in our previous
investigation [3]. Each sample was analyzed three times in
duplicate wells. Secondary antibody adding. The solution contained
a goat anti-human or anti-rabbit IgG heavy and light chain
specific peroxidase-conjugate (Calbiochem-Merck, Germany) or
peroxidase-labeled affinity purified antibody to human IgM heavy
chain p peroxidase-conjugate (KPL Gaithersburg MD, USA)
diluted 1:10,000 in Low Cross-Buffer [39]. Dye treatment and
spectrophotometric reading. Samples were treated with 100 ul of 2,2'-
azino-bis 3-ethylbenzthiazoline-6-sulfonic acid (ABTS) solution
(Sigma-Aldrich, Milan), for 45 min. at RT, and then read on the
spectrophotometer (Thermo Electron Corporation, model Multis-
kan EX, Finland) at a wavelength (A) of 405 nm. The color
intensity in wells where the immunocomplexes were formed was
determined by optical density (OD). Automatic ELISA. The
serologic analysis of human sera, performed by the manual
ELISA procedure, was transferred and repeated by an ELISA
automatic processing system on the DSX instrument (Dynex
Technologies Inc., VI, USA). Cut-off determination. The cut-off point
was determined in each assay by the value of an OD reading of
three negative controls, that was added to the standard deviation
multiplied three times (+3SD). Sera with antibodies against SV40
were considered VP-positive upon reacting to both peptides of the
late region and when sera that had been analyzed three times by
indirect ELISA testing gave the same positive result. SV40
antibody titer was determined by serial dilutions of sera from 1:20
to 1:640.

Cell, Viruses and Neutralization Assay

Viral working stocks were obtained in Vero cells infected with
the SV40 776 strain or BKV Gardner strain, as described
previously [3]. Permissive CV-1 monkey kidney cells were used for
the neutralization assay of SV40 infectivity, as described [3]. BKV
and JCV hemagglutination (H.A.) and H.A.L titrations were
carried out as described in detail elsewhere [3].

Statistical Analysis

Statistical analyses were performed using Prism software
(GraphPad, San Diego, CA). Data are presented as a percentage
of positive samples. The 95% Confidence Intervals (CI) of the
percentage of positive samples are also reported. Differences
among proportions were calculated by Chi-square test for
independence in the contingency tables.

Supporting Information
Table S1 SV40 VP1, peptide B compared to JCV VP1.
(DOC)

Table $2 SV40 VP 2/3 peptide C, compared to JCV VP2-
3.
(DOC)

Table 83 SV40 VP1, peptide B compared to BKV VP1.
(DOC)

Table $4 SV40 VP2/3, peptide C compared to BKV VP2-
3.
(DOC)
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Table S5 SV40 VP1 peptide B compared to HPyV10
VP1.
(DOC)

Table S6 SV40 VP2/3 peptide C compared to HPyV10
VP2-3.
(DOC)

Text S1 Comparative homology analyses of amino acid
sequences of SV40 VP1 B and VP2/3 C peptides with the
corresponding JCV, BKV and HPyV10 VPs.

(DOC)
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