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ABSTRACT

Substantial evidence has implicated human papillomaviruses (HPVs)
as etiological agents of human cervical cancer. We detected and cloned
an unidentified HPV genome in cellular DNA extracted from a surgical
specimen of a Japanese patient with cervical cancer. Hybridization
studies suggested that this HPV was the most homologous to HPV33
among more than 51 types of HPV ever identified. A recently identified
new HPV, isolated by \V. Lancaster and designated HPV52, is also most
homologous to HPV33 (W. Lancaster et al., unpublished data). Our
HPV was found to be homologous but not identical to HPV52 and hence
was designated HPVS2b. By introducing it into NIH3T3 cells, we found
that HPV52b DNA had growth-stimulating activity as HPV16 DNA.
This newly identified HPV52b DNA was present as episomes in cervical
cancer cells of two out of two specimens so far examined and the
integrated copies were not detected. HPV52b was present in three out of
15 (20%) specimens in Japan. In addition, the presence of three additional
unidentified HPV sequences homologous to HPV52b was detected in
three other specimens. The results suggest that this group of HPV may
be prevalent and involved in carcinogenesis of cervical cancer in Japan.

INTRODUCTION

HPVs2 have been strongly implicated as etiological agents of

human cervical cancer by clinical, epidemiological, and viro
logica! studies combined with molecular analysis (1, 2). The
genomes of several types of HPVs, HPVI6, 18, 31, 33, 35 (3,
4, 5, 6, 7), were found to be present in about 70% of invasive
carcinomas of uterine cervix in a world-wide survey (3, 5, 8).
Among these HPVs HPV 16 has been extensively studied by
molecular analysis because it has been found most frequently
in cervical cancer cells (3). However, by hybridization studies
under low stringent conditions, HPV DNA sequences have
been detected in about 90% of cervical carcinomas (8). The
results suggest the presence of as yet unidentified additional
types of HPVs in the remaining proportion of cervical carci
nomas.

In this study, we cloned the genome of one of these previously
unidentified HPVs from DNA extracted from a cervical cancer
specimen. Hybridization studies using this cloned genome sug
gested that this HPV is not identical to any HPVs ever pub
lished and may be a subtype of the recently cloned HPV52.3

This new type of HPV was present in three out of 15 cervical
cancer specimens obtained in the Osaka area in Japan. When
introduced into NIH3T3 cells, this cloned HPV genome showed
a transforming activity. These results suggest that the newly
cloned HPV is involved in the carcinogenesis of cervical cancer
in Japan.
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MATERIALS AND METHODS

DNA Extraction from Surgical Biopsies. Biopsy specimens were
obtained from affected lesions of patients with cervical cancers at
operations at Kinki University Hospital. Only a portion which was
macroscopically considered cancerous, was excised from tumors, rinsed
with cold PBS, and kept at â€”¿�80Â°C.After the confirmation of diagnosis

by pathological examination, biopsy specimens were minced with a
razor blade and cellular DNAs were extracted as described by A. Pellicer
et al. with a slight modification (9). Briefly, minced biopsy tissues were
incubated in the solution containing 400 Â¿tg/mlof nonspecific protein
Ã¤se(Boehringer Mannheim GmbH, Penzberg, West Germany) at 37'C

for 12 h and extracted with phenol three times and with chloroform
twice. The DNAs were dialyzed against 10 mM Tris chloride (pH 7.5)
and 1 mM EDTA for 24 h.

Southern Blot Analysis. High molecular weight cellular DNA ex
tracted from surgical biopsies were digested with a mixture of RNase
A (Boehringer Mannheim GmbH, Penzberg, West Germany) and re
striction endonuclease (TOYOBO, Osaka, Japan) under the conditions
suggested by suppliers. Digested DNA was analyzed by the method of
Southern using the protocol described by A. T. Lorincz et al. (5, 10).
10 Ã/gof digested DNA were separated by 0.6% agarose gel electropho-
resis and blotted onto nitrocellulose tillers. For Southern blot analysis
with two-dimensional agarose gel, 5 Â¿igof digested cellular DNA was
electrophoresed through 0.5% agarose gel and then through 1.0%
agarose gel. In the case of stringent condition, baked filters were
hybridized with nick-translated DNA fragments (11) at 42Â°Cin 50%
formamide, 5x Denhardt's solution, 5x SSC buffer, 10% dextran

sulfate, 50 mM Tris-HCl (pH 7.4), 0.1% SDS and 100 Mg/ml of shared
calf thymus DNA. Hybridized filters were washed in 0.2x SSC buffer,
0.1% SDS at 68Â°C.Low stringency hybridization (Tm -37Â°C) was

performed in 1.0 M NaCl, 28% formamide, 50 mM TES [N-
tris(hydroxymethyl)methyl-2-aminoethanesulfonic acid], lOx Den
hardt's solution, 0.5 mM EDTA, 20 mM sodium phosphate (pH 7.4) at
41Â°Cand filters were washed in l.lx SSC, 0.1 mM EDTA, 10 mM
sodium phosphate, 0.1% SDS at 52Â°C.Washed filters were exposed to
X-ray film (X-Omat AR, Kodak) at -80Â°Cwith intensifying screen. In

the case of rehybridization, filters were washed in 0.01 x SSC, 10%
SDS at 95Â°Cfor 30 min to eliminate radioactive DNA from the filter

and hybridized with a different probe as described above.
Cloning of HPV DNA. 60 fig of cellular DNA extracted from a

surgical biopsy was digested with restriction endonuclease \ha\ and
electrophoresed through 0.6% agarose gel. A portion of agarose gel
which corresponded to the position of a 8.0-kilobase linear DNA
fragment was excised and DNA was eluted from it using a "gene clean"

(Bio 101, San Diego, California). Extracted DNA was mixed with
Charomid 9-36 DNA (12) digested with Xbal and ligated for 8 h.
Ligated DNA was packaged into X phages and introduced into Esche-
richia coli (DH1) using in vitro packaging kit (Amersham International
pic, Amersham, UK). Infected E. coli were incubated on nitrocellulose
membrane (Toyo Rosili Kaisha, Ltd, Osaka, Japan) layered on agar
plates containing 50 Â¿igof ampicillin. 4 x IO4colonies were obtained.

By colony hybridization performed as described by D. I laÃ±aban(13),
23 colonies were hybridized with 32P-labeled HPV 16 DNA under low

stringency as described above. All of the six colonies picked were found
to be identical by restriction enzyme analysis using several enzymes. A
7.9-kilobase insert was excised from one of these Charomid clones by
Xbal digestion and was recloned into pUC19 at the Xbal site.

Construction of Plasmids. A 7.9-kilobase HPV-MK (see the text) was
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Fig. 1. Southern blot analysis of DNAs extracted from cervical cancer specimens. A, DNA extracted from four cervical cancer specimens (7".//., M. K., F. H., S.
N.) or lymphocytes of a patient of adult T-cell leukemia (Con/.) were digested with EcoRl (lanes 2, 4, 6, 8, and 10) or Hindlll (lanes 3, 5, 7, 9, and //) and analyzed
by Southern blotting at high stringency using HPV16 DNA as a probe. 10 pg of plasmici pSV-HPV16-D, containing a head-to-tail dinier of HPV16 DNA was
electrophoresed in lane 1, Left side, positions corresponding to the fragments of Xphage DNA digested with Hindlll. Kb, kilobase pair. The filter was exposed to X-
ray film (X-Omat AR, Kodak) for 12 h with intensifying screen at â€”¿�80'C.B, the same filter shown in .â€¢(was washed to eliminate radioactivity as described in
"Materials and Methods," rehybridized with 32P-labeled HPV16 DNA, and washed under low stringency conditions (7"â€ž-37Â°C).The filter was exposed to X-ray film
for 12 h with intensifying screen at â€”¿�80'C. C, 10 Â¿igeach of DNAs extracted from two specimens (M. K. and T. H.) were digested with various restriction enzymes

(lanes 2 and 10; BamHl, lane 3; EcoRl, lanes 4 and 11; Hindlll, lane 5; Pstl, lane 5; Sad, lanes 7 and 12; Xbal, lane 8; EcoRl + /tomi II. lane 9; EcoRl + Hindlll)and analyzed by Southern blotting at low stringency (7"â€ž-37'C) using HPV16 DNA as a probe. 10 pg of plasmid pSVHPVI6-D was electrophoresed in lane 1. The

positions corresponding to the fragments of Xphage DNA digested with Hindlll are indicated.
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Fig. 2. Two-dimensional analysis of the DNAs extracted from two specimens (M. K., T. //.). 10 ng each of DNA was electrophoresed through 0.5% agarose gel
(first dimension, ID), then through 1.0% agarose gel (-'/') toward rectangular direction and analyzed by Southern blotting under low stringency conditions ('/â€ž
â€”¿�37'C)using HPV16 DNA as a probe. Simulated drawings are shown on the right side of autoradiograms and hybridization signals are numbered for identification.

A, M. K. DNA; B, T. H. DNA.
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sites for restriction endonucleases in HPV-MK
genome linearized at unique Xbal site. Dis-
tance between restriction sites are shown in
kilobases. The following enzymes do not cut
HPV-MK DNA: Hindlll, Sad, SpH, Xhol.
Kb, kilobases.
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excised from pUC19. Head to tail dimer of this fragment was cloned
at the BamHI site of pSV2-neo after the site was converted to the Xbal
site by linker. Clones containing a head to tail dimer in either orienta
tions, were obtained and named pSV-MK Cll and C12. Molecular
manipulation was performed by standard procedures (14) and enzymes
were purchased from Boehringer Mannheim Inc.

Cell Culture and DNA Transfection. NIH3T3 cells and 3YI cells (15)
were maintained in Dulbecco's modified Eagle's medium containing

10% calf serum (Colorado Serum Comp., Denver, CO) or 10% fetal
calf serum (KC Biochemical Inc., Lenexa, KS), respectively.

DNA transfection was carried out by the calcium phosphate precip
itation method (16, 17).

RESULTS

Detection of HPV Sequence Related but not Identical to
HPV16 in Clinical Specimens. DNAs were extracted from can
cerous tissues obtained from four patients with cervical cancer.
These DNAs were digested with restriction enzymes Â£coRIand
Hindlll and analyzed by Southern blot hybridization using
HPV 16, 18, or a mixture of HPV6 and 11 DNA as a probe
under high stringency conditions (Tm â€”¿�10Â°C).Only one speci

men (S. N.) contained HPV 16 DNA (Fig. lA). HPV6, 11 and
18 were not present in any of those specimens (data not shown).
When we probed the same filter under low stringency conditions
(Tm -37Â°C) with HPV 16 DNA, hybridization signals were

observed in two samples in addition to S. N. DNA (Fig. IB).
The result suggested the presence of HPV DNA related to
HPV 16 in two specimens (M. K. and T. H.), which were not
identical to HPV6,11,16, or 18. To analyze the nature of these
HPVs, M. K. and T. H. DNAs were digested with various
restriction enzymes and examined by Southern blot analysis
using HPV 16 DNA as a probe under low stringency conditions
(Fig. 1C). The digestion patterns of HPV DNAs present in M.
K. and T. H. DNA preparations were different from that of
HPV6, 11, 16, 18, 31, 33, or 35 (4-7, 18-20) which had been
detected in cervical cancer cells. Since M. K. and T. H. DNA
showed almost identical patterns of digestion by five different
enzymes (Fig. l, B and C), the HPVs present in M. K. and T.
H. specimens appeared to be identical. Therefore, we tentatively

concluded that specimens M. K. and T. H. contained the
genome of HPV which was different from any type of those
reported to be present in cervical cancer specimen. We will call
this HPV as HPV-MK in this paper.

Physical Status of HPV-MK Genomes in Cancer Cells. Diges
tion patterns of HPV-MK genomes in M. K. and T. H. DNAs
by three different restriction enzymes, Hindlll, Sad (Fig. l, B
and C) and Xhol (data not shown) were almost identical. The
results suggested the possibility that this HPV DNA had no
restriction site for these enzymes and the majority of this DNA
are present as an episomal form in cells. To confirm this, we
electrophoresed these tumor DNAs digested with Xhol in two
dimensions and probed with HPV 16 DNA (Fig. 2). In both
cases, major hybridization signals were observed at the posi
tions which would correspond to the positions of monomer
(mark 1 in Fig. 2), dimer (mark 2 in Fig. 2) and oligomer (mark
3 in Fig. 2) of closed circular DNA. Cellular DNA digested by
restriction enzymes migrated in such a way to form a diagonal
line starting at the origin of migration. The positions of the
hybridization signals were outside of this diagonal line. Addi
tionally, one or two weak hybridization signals (marks 4 and 5
in Fig. 2A and mark 4 in Fig. 2B) were observed which comi-
grated with digested cellular DNA. It is unlikely, however, that
they represent integrated copies of HPV, because similar signals
were also observed exactly at the same positions when the DNA
was digested with no cut enzyme, Hindlll. Therefore, these
hybridization signals are likely to correspond to the positions
of linearized monomer and dimer of HPV DNA which had
been mechanically linearized during the experimental proce
dures. Therefore, most, if not all, of this HPV DNA were
present as an episomal form in both tumors. Significance of
this observation will be discussed below.

Molecular Cloning of HPV-MK Genome. When M. K. DNA
was digested by restriction enzyme Xbal and probed with
HPV 16 genome, only one band was detected. The size of the
band was 7.8-8.0 kilobases which corresponded to linear size
of known HPV DNA. This result suggested that the circular
genome of HPV-MK probably contained a unique restriction
site for Xbal. Therefore, cellular DNA digested by Xbal was
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of linearized HPV6b (A and B. lane I), HPV11 (A and B, lane 2), HPV16 (A and
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(B). The positions corresponding to the fragments of X phage restricted by llinil\\\
are shown on the left side. //, hybridization of the "P-labeled HPV-MK DNA
insert to a blot containing 100 ng each of HPV1 to 51 was performed at 7"m Q A _
-20'C (data not shown). This hybridization experiment was repeated only with WÂ»*t

HPV6, 11, 16, 18, 30, 31. 32, 33, 35, 45, and HPV-MK and shown here. In each
case HPV DNA was enzymatically separated from the vector DNA. ///, HPV33 Q Q â€”¿�
(. I and B, lanes 3 and 4) and HPV-MK (A and B. lanes I and 2) DNA were each
digested with restriction enzymes /(Â«mlII(A and B, lanes I and 3) and /'vil (.1
and B, lanes 2 and 4). After gel electrophoresis and Southern blotting, hybridi
zation was performed with "P-labeled HPV-MK DNA (A) or "P-labeled HPV33 44-
DNA (B) using stringent hybridization conditions (Tm -20'C). The Hindlll are ^Â«~

shown. Kb, kilobase pairs.
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electrophoresed through agarose gel and the gel piece at the
position of the 7.8-8.0-kilobase fragment was excised. The

DNA eluted from a gel piece was cloned into a Xbal site of
Charomid vector (12). The Charomid clone containing HPV
genome was identified as described in "Materials and Meth
ods." To confirm that the cloned DNA is actually the genome

of the HPV intended to be cloned, the same filter as shown in
Fig. 1C was rehybridized with newly cloned DNA under strin
gent conditions. The pattern of hybridization obtained was
indistinguishable from that shown in Fig. 1C (data not shown).
This result also confirmed that the HPVs in tumor M. K. and
T. H. were identical.

Relatedness of HPV-MK to Other HPVs. The restriction
enzyme map of the cloned HPV DNA was determined (Fig. 3).
It was reconfirmed by the comparison of this map with those

of previously known HPVs that this HPV is not HPV6, 11,16,
18, 31, 33, nor 35 (4-7, 18-20).

Since the strongest hybridization signal was observed with
HPV 16 under nonstringent conditions among HPV6, 11, 16,
and 18 tested (Fig. 47), the cloned HPV seemed to have the
highest homology with HPV 16.

Further test for relatedness of this clone to other HPVs was
performed in the Reference Center for Human Pathogenic
Papillomavirus in Heidelberg. The genomes of various types of
HPVs (HPVI to 51) were hybridized with the cloned HPV-
MK DNA at high stringency conditions. Only the results of
hybridization with HPV6, 11, 16, 18, 30, 31, 32, 33, 35, and
45 are shown in Fig. 4//. The hybridization signal to HPV35
was very weak (hardly visible after photographic printing and
shown in Fig. 4/7 but was detectable in original X-ray film) and
that to HPV33 stronger but still weaker than hybridization of
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Fig. S. Detection of HPV52b in cervical cancer specimens. 10 tig of DNA extracted from l S specimens (M. AT.at the right is the same specimen as on the left) was
digested, electrophoresed, blotted, and hybridized with 32P-labeled HPV52b DNA. Specimens M. K., T. H., F. H., and S. N. are the same specimens as those shown
in Figs. 1 and 2. In lane 1, 10 pg of plasmid pSV-MK Cll was electrophoresed.

HPV-MK to itself. Subsequently HPV33 and HPV-MK were
digested with the restriction enzymes BamHI and Pstl and
cross-hybridization was done under stringent conditions using
either HPV33 or HPV-MK as a probe (Fig. 4777). It is clear
from Fig. 47/7 that HPV33 and HPV-MK are potentially ho
mologous but that they are quite distinct.

The papillomavirus reference center had received a clone of
newly isolated HPV DNA from Wayne Lancaster (Georgetown
University, Washington, DC) a few months prior to the receipt
of our clone described in this paper. This DNA was 28%
homologous to HPV33 DNA.3 Our HPV DNA hybridized with
W. Lancaster's new isolate well at stringent conditions and the

intensity of the signals was indistinguishable from that of self
hybridization. However, there were some differences in restric
tion enzyme digestion pattern between these two new isolates.
Therefore, it was concluded that the HPV isolated by us was
not identical to any HPVs reported so far and was a subtype of
the HPV isolated by W. Lancaster. It was decided by the

committee on the nomenclature of papillomavirus to designate
this HPV-MK virus HPV52b.

Detection of HPV-52b in Tumors Obtained from Patients with
Cervical Cancer. 15 specimens obtained from patients with
invasive cervical cancer in the Osaka area were tested for the
presence of HPV52b DNA. 13 out of 15 were pathologically
diagnosed as squamous cell carcinoma and two (K. M. and M.
C. in Fig. 5) were adenocarcinoma of cervix. Four specimens
(T. H., M. K., F. H., and S. N.) were the same as those shown
in Fig. 1, A and B. Initially cellular DNAs obtained from these
15 specimens were probed at stringent conditions with HPV6,
11, 16, and 18 DNA individually. Three (S. N., K. O., and O.
M.) out of 15 specimens contained HPV 16 DNA (data not
shown) and all of them were from squamous cell carcinomas.
HPV6, 11, and 18 were not present in any of these 15 speci
mens. On the other hand, when we hybridized this filter with
HPV52b DNA, hybridization signals characteristic to HPV52b
were observed in three specimens (Fig. 5, T. H., F. H., and
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Fig. 6. Growth curve of 3YI cells transfected with HPV52b DNA. Cells (2 X
IO4) of each clone containing pSV2-neo (3Yl/pSV2-neo), pSV-MK Cil (3YI/
pSV-MK Cl 1), or pSV-MK C12 (3Y1 /pSV-MK C12) were plated in 50-mm dishes
and incubated in Dulbecco's minimum essential medium containing 10% fetal

calf serum. Culture medium was changed every 3 days. Cells were trypsinized and
live cells were counted after dye exclusion treatment on Days 4, 8, 12, and 16.

M. K.). All of them were also from squamous cell carcinomas
and were negative for HPV6, 11, 16, or 18. Interestingly, four
specimens (F. M., S. F., F. I., and O. M.) showed hybridization
signals which clearly differed from those obtained with
HPV52b. The position of a very weak signal obtained with O.
M. DNA at the region between 4.4 and 2.3 kilobases corre
sponded to that of the largest fragment of HPV16 genome. The
O. M. DNA contained the largest copy number of HPV16
genome among three specimens which harbor HPV16 (data not
shown). Therefore, this weak signal was considered to be due
to hybridization to HPV16 DNA. Three other specimens (F.
M., S. F., and F. I.), however, were free from HPV6, 11, 16,
and 18, and the patterns of signals were also different from that
obtained with HPV33 DNA. Signals detected with the F. I.
sample were weak and were visible only in the original X-ray
film.

Biological Activities of HPV52b Genome. Plasmids, pSV-MK
Cll and C12, were constructed, which contained a head-to-tail
dimer of HPV52b genome and neomycin resistance gene driven
by SV40 promoter. pSV-MK Cll and C12 were introduced into
N1H3T3 or 3Y1 cells and the growth properties of cells receiv
ing these plasmids were compared with that of parental cells or
cells receiving only neomycin gene. 3Y1 cells that received
pSV-MK Cll or C12 grew far beyond the saturation density of
parental cells or cells receiving only neomycin gene (Fig. 6).
Similar results were also obtained with NIH3T3 cells as was
the case with HPV16 (21) (data not shown). In the case of
NIH3T3 cells, foci consisting of cells with transformed phe-
notype appeared in the dense monolayer culture of growth
stimulated cells after 2-3-week incubation time (Fig. 7). The
results that HPV52b had a growth-stimulating activity on 3Y1
and NIH3T3 cells and induced dense foci on NIH3T3 cells

suggested that HPVS2b possessed cell transformation potential
very similar to that of HPV16 described previously (23).

DISCUSSION

We detected human papillomavirus sequence related to
HPV16 in cervical cancer tissues obtained in the Osaka area of
Japan. This HPV was cloned and characterized. This papillo
mavirus, HPV52b, was closely related but not identical, to
HPV33. By introducing HPV52b into NIH3T3 or 3YI cells,
we found that the HPV52b DNA had transforming activity.
The genome of HPV52b was present as episomes in cervical
cancer cells of two out of two specimens so far examined and
the integrated copies were not detected. HPV52b was present
in three out of IS (20%) specimens in Japan. In addition, the
presence of three additional unidentified HPV sequences ho
mologous to HPV52b was detected in three other specimens.

HPV 16 and 18 have been frequently detected in cervical
carcinoma cells and preneoplastic lesions of uterine cervix. In
preneoplastic lesions HPV 16 and 18 are mainly present as
cpisomaI form (21). On the other hand, the integrated copies
are always detected in the cells of surgical specimens obtained
from invasive cancer and some specimens do not contain epi-
somal genomes at all (4, 22). This observation has raised the
speculation that the integration event of HPV genome might
be important in the process of carcinogenesis. However, phys
ical status of newly cloned HPV52b DNA differed from that of
HPV16 or 18 DNA. In two specimens so far examined,
HPV52b DNA was present as an episome and integrated copies
were not detected. Interestingly, the similar result was reported
on HPV33 DNA to which HPV52b was most strongly homol
ogous (6). Therefore it is interesting to see whether HPV 16 and
18 share common cell transformation mechanism and HPV33
and HPV52b share the mechanism different from that of
HPV16or 18.

HPV 16 transforms NIH3T3 cells in two steps (21, 24). We
identified that E7 ORF of HPV 16 DNA was responsible for
both steps of this cell transformation.4 HPV52b transformed

NIH3T3 cells in two steps exactly as HPV 16 did (Figs. 6 and
7). The result that HPV52b DNA transformed NIH3T3 cells
may suggest the involvement of HPV52b in the carcinogenesis
of cervical cancer. Therefore, it it interesting to examine the
function of E7 ORF of HPV52b DNA. In order to correlate
the ability of HPV 16 or 52b to transform rodent fibroblasts
with the etiological role of the viruses in carcinogenesis, how
ever, it will be important to test whether HPV6 or 11, which
are associated only with benign lesions, would transform such
cells.

EpidemiolÃ³gica! analysis on cervical cancer using Southern
blot hybridization technique has shown that about 90% of
biopsies from cervical cancers contained the genome of HPVs
(8). Several types of HPVs have been cloned from cervical
cancer specimens and identified. Among these HPVs, HPV 16
has been shown to be present in 40-60% of specimens and
HPV 18 has been shown in 15-25% in Germany or in Africa
(3,4). In other words, nearly 75% of cervical cancer in Germany
or in Africa contained HPV 16 or 18 DNA. It has also been
reported that nearly 60% of cervical cancer in U.S.A. contained
HPV 16 or 18 (5). However, only 17 out of 52 (33%) surgical
specimens of cervical cancer obtained in Japan have been re
ported to contain HPV 16 or 18 genome (25, 26). In our cases,
HPV 16 was detected in three out of 15 (20%) specimens and

4 A. Tanaka, T. Noda, H. Yajima, M. Hatanaka. and Y. Ito, manuscript

submitted for publication.
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A B

Fig. 7. Focus formation of NIH3T3 cells
transfected with HPV52b DNA. NIH3T3 cells
were transfected with 2 jig each of pSV2-neo,
pSV-MK Cll, or pSV-MK C12. After G418
selection, G41g-resistant cells (2 x 10") were
plated in 50-mm dishes and incubated in Dui
becco's minimum essential medium containing

10% calf serum and 400 MgG418/ml. NIH3T3
cells (2 x 10*) were also incubated under the

same conditions in the same medium but
lacked G418. After 3-week incubation, cells
were fixed with 1:1 mixture of methanol and
acetone and stained with Giemsa solution. A,
NIH3T3 cells; B, NIH3T3 cells transfected
with pSV2-neo; C, NIH3T3 cells transfected
with pSV-MK Cll; D, NIH3T3 cells trans
fected with pSV-MK C12.

HPV18 was not detected in this collection. Therefore it seemed
that HPV16 and 18were not as prevalent in Japan as in Europe,
in Africa, or in the USA. On the other hand, HPV52b was
detected in three out of 15 (20%) specimens and related viruses
are also present in three out of 15 (20%) specimens. In other
words, six out of 15 (40%) cases contained HPV52b or its
related viruses. Therefore, this group of HPV types may be
prevalent in Japan in cervical cancer cells.
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