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Detection and Cloning of Human Papillomavirus DNA Associated with Recurrent

Respiratory Papillomatosis in Thailand
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Recurrent respiratory papillomatosis (RRP) is highly prevalent in Thailand. In this study, we
examined the presence of human papillomavirus (HPV) DNA in 25 RRP patients in Thailand by
means of dot blot analysis and/or pelymerase chain reaction. Eighty-four percent (21,/25) of cases and
4% (1/25) of cases were positive for HPV-11 DNA and HPV-6 DNA, respectively., Three cases
(3/25) were negative for all of the examined HPV types, No cases were positive for HPV-16 or 18,
Furthermore, we isolated the recombinant HPV-11 DNA clone from a genomic library constructed
with the DNA of RRP tissue. The restriction map of the cloned HPV DNA was identical with the map
of known HPV-11 DNA. These results suggest at least that no specific HPV type or subtype is likely

to be associated with RRP in Thailand.
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Recurrent respiratory papillomatosis (RRP)"? is a
histologically benign tumor, but it presents a serious
clinical problem since repeated surgical operations, tra-
cheotomy and endoscopic excision are sometimes neces-
sary to maintain an open airway.>* RRP is one of the
most common larynx tumors in children worldwide." In-
cidences of RRP per 100,000 children aged 014 years are
0.7 in Denmark,”® 0.6 in the USA” and 0.1 in Japan.h
On the other hand, the incidence is 2.8 in Thailand, being
5-1¢ times higher than those in other countries, as
reported previously.®*® It is known that human papil-
lomavirus (HPV)-6 and HPV-11 are most frequently
found in RRP,'? but there has been no report about HPV
types associated with RRP in Thailand.

In order to elucidate the viral factor involved in the
high prevalence of RRP in Thailand, we examined the
types of HPV associated with RRP in 25 cases by dot blot
analysis and/or polymerase chain reaction (PCR). Fur-
thermore we compared the restriction map and the par-
tial sequence of cloned HPV-11 DNA from the RRP
tissue of a Thai patient with those of the known HPV-11
DNA.

MATERIALS AND METHODS

Materials and DNA isolation Twenty-five patients (16
males and 9 females) with RRP, who were admitted to
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Rajvithi Hospital and Siriraj Hospital, Bangkok, Thai-
land, were the subjects of this study. The average age of
patients was 3.3 years old and ranged from 2 months to
9 years old. Biopsy specimens were collected from the
patients at the time of endoscopic operations and stored
at —80°C until DNA isolation. DNA was isolated by
proteinase K treatment and phenol/chloroform extrac-
tion as described.!V

Dot blot hybridization Five ug aliquots of DNA were
serially diluted and directly spotted onto nitrocellulose
membrane. Cloned HPV-6, 11, 16 and 18 DNAs used for
probes were provided by Dr. zur Hausen through the
Japanese Cancer Research Resources Bank.'*'® HPV
DNAs were radiolabeled with *P with a multiprime
labeling kit (Amersham, Buckinghamshire, UK). The
DNA blots were hybridized with each probe at 42°C in
50% formamide overnight, followed by washing under
a highly stringent condition.'® The washed membrane
was dried and exposed to Kodak X-ray film (XAR-5) at
—80°C overnight with intensifying screens, Titration of
the cloned HPY DNAs revealed that each probe could
detect as little as 10 pg of the corresponding HPV DNA.
PCR Two sets of specific primers for E6 regions of HPV-
6 and 11 were designed as described by Young et al'”
The sequences of the primers are as follows: 5° primer
of HPV-6b; 5'-CCTAAAGGTCCTGTTTCGAG-3’ (nt
251-270),'" 3’ primer of HPV-6b; 5-ACAGGTAGCA-
CCGAATTAGC-3" (nt 401-420), 5" primer of HPV-11;
5-CGCAGAGATATATGCATATG-3' (nt221-240),'"
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3 primer of HPV-11; 5-AGTTCTAAGCAACAGGC-
AC-3" (nt 291-301). These primers gave 170 bp and 90
bp amplified products, respectively. One pg of sample
DNA was used for PCR, which was carried out using a
GeneAmp kit (Takara, Co. Ltd., Kyoto) according to
the manufacturer’s instructions. Amplification of HPV
DNAs was performed by 25 cycles of denaturation (94°C,
30 s), annealing (55°C, 30 s) and extension (72°C, 1 min)
in an automatic thermocycler (Astek Co. Ltd., Fukuoka).
The amplified products were electrophoresed on 3%
NuSieve™ agarose and 19% agarose-1 and visualized with
ethidium bromide. The PCR showed approximately 50
times higher sensitivity than the dot blot analysis in the
titration experiments with cloned HPV DNAs.

Genomic cloning of HPV DNA A genomic library from
an HPV-11-positive DNA (SR006, see Table I) was
constructed in bacteriophage vector EMBL3 using the
BamHI site. BamHI-digested SR006 DNA was ligated
into the purified arms of EMBL3 with T4 DNA ligase
and packaged in vitro. Then recombinant bacteriophage
was inoculated into E. coli LE392. The HPV DNA-
positive recombinants were screened and purified three
times by the plaque hybridization technique®® using
2P-labeled HPV-11 DNA. The recombinant phage DNA
was digested with BamHI and analyzed by Southern blot
hybridization, showing an approximately 8 kbp fragment
which hybridized with HPV-11 under the hyghly strin-
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Fig. 1. Dot blot hybridization of DNA isolated from RRP
tissue. The DNA was serially diluted and spotted onto nitro-
cellulose membrane (X1: 5 ug, X4: 5/4 pg, X16: 5/16 ug of
DNA). Four patients (SR003, SR005, SR006 and SRO007)
were positive for HPV-11 DNA and one patient (SR004) was
positive for HPV-6 DNA. Weak signals of HPV-6 for two
patients (SR006 and SROQ7) were thought to be false-positive
because sequences of HPVs 6 and 11 are highly homologous.
HeLa cell and pBR322 DNA were used as contirols.
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gent condition. Subsequently, the insert DNA in the
HPV DNA-positive recombinant was subcloned into
pUCI118 at the BamHI site. The established clone was
named Thai papilloma genome-1 (TPG-1). Avall-PsA
fragment (nt 33-572) and HindIII-Xbal fragment of
TPG-1 including the E6 and L2 region, respectively,
were subcloned into pUC118 and the nucleotide se-
quences of these regions were determined by Sanger’s
dideoxy method®” using an AmpliTaq™ sequencing kit
(Takara, Co. Ltd.).

RESULTS

Investigation of HPV types among RRP in Thai patients
The results of dot blot hybridization and PCR analysis
are indicated in Figs. 1 and 2 and Table L. Out of 25
patients, 21 cases (84%) were positive for HPV-11
DNA, one case (4%) was positive for HPV-6 DNA, and
three cases were negative for all of the HPV types ex-
amined. No patient was positive for HPV-16 or 18. The
results of dot blot analysis and PCR were consistent.
Two cases were positive for HPV-11 by PCR, but nega-
tive by dot blot analysis. This may be due to the differ-
ence in the sensitivity of the two detection methods.

Cloning of HPV DNA from RRP in Thai patients and
characterization of the cloned HPV DNA Dot blot
hybridization and PCR revealed that HPV-11 is the
predominant type of HPV in RRP of Thai patients. We
screened a genomic library constructed from the DNA of
the HPV-11-positive RRP tissue (SR006) and isolated a
recombinant phage clone which harbors the HPV DNA.
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Fig. 2. PCR analysis of DNA isolated from RRP tissue.
One pg of DNA was amplified with specific primers for
HPV-6 HPV-11., Lane S.M. was @X174 DNA digested with
Haedlll as a size marker. Lanes 1 to 9 were SR003, 004, 005,
006, 007, 011, 014, 015 and HeLa DNA, respectively. (Left)
DNAs were amplified with HPV-6 specific primers. The spe-
cific product (170 bp in size) was seen in patient SR004 (lane
2). (Right) DNAs were amplified with HPV-11 specific
primers. The specific product (90 bp in size) was seen in 7
patients (lanes 1 and 3-9).
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Table I. Clinical Profiles of Patients and Detection of HPY DNA

PNthllent Sex 215;2 tat Site of papilloma DotHPV DNAP CR
SRO01 F 5 Glottis, Supraglottis 11 11
SR002 F 5 Glottis, Supraglottis 11 11
SRO03 M 4 Glottis 11 11
SRO04 F 3 Glottis, Supraglottis 6 6
SRO05 M 4 Glottis, Supraglottis 11 11
SRO06 F 6 Glottis, Supraglottis 11 11
SRO07 M 3 Glottis, Supraglottis 11 11
SRO08 M 3 Glottis, Supraglottis —a —
SRO0% M 5 Glottis i1 11
SRO10 F 4 Glottis, Supraglottis - 11
SRO11 F 5 Glottis, Sub & Supraglottis 11 i
SRO13 M 3 Glottis — —
SRO14 M 3 Glottis, Sub & Supraglottis 1 11
SRO15 F 4 Glottis, Supraglottis 3 11
SRO16 F 4 Glottis, Supraglottis 11 11
SRO17 F 3 Glottis, Supraglottis - 11
SR018 M 4 Glottis, Supraglottis 11 11
RAJO05 M 2 Glottis, Sub & Supraglottis 11 11
RAJO10 F 2 Glottis, Supraglottis 11 11
RAJO14 M 1 Glottis 11 11
RAJO17 F 1 Glottis, Sub & Supraglottis ND?Y 11
RAJO21 M 1 Glottis, Supraglottis ND 11
RAJO22 M 2M Glottis 11 11
RAJO23 M 4M Glottis, Supraglottis ND 11
RAJO24 M 9 Glottis ND -
a) — : not detected.

b) ND: not determined.

Then the approximately 8 kbp insert was subcloned into
pUCI11R at the BamHI site.

TPG-1 was digested with several restriction enzymes
as shown in Fig. 3A. The approximately 3.2 kbp frag-
ment in all three lanes (2, 3 and 4) was judged to be
pUCI118 DNA. The insert was found to have one restric-
tion site of HindIIl and at least four of Psd, and the
HindIII site was found to be located within the second-
longest Psfl fragment. In addition, the insert DNA had
at least four restriction sites of 4vall (lane 6), and the
HindIII site was located within the third-longest Avell-
fragment (lane 7). The digestion patterns of TPG-1
DNA by the restriction enzymes were fully consistent
with that of the published sequence of HPV 11 DNAYW
(Fig. 3B). Furthermore, we determined the partial nu-
cleotide senquences of the Avall-Psd (nt 33-572) and
HindIll-Xbal (nt 4557-5887) regions and found that
these sequences of TPG-1 were fully consistent with the
published sequence'” of HPV-11 DNA.

DISCUSSION

Dot blot hybridization and PCR studies showed that
HPV-11 DNA and HPV-6 DNA were positive in 84%

and 49 of the Thai RRP patients, respectively.
Abramson et al® reported that HPV-11 and HPV-6
DNA were detected in 59% (10/17) and 41% (7/17) of
cases of adult onset RRP, respectively. Gissmann et al.'®
reported that HPV 11 DNA was detected in 50% (7/14)
of cases whereas no HPV 16 DNA was detected in
adults. Thus, HPV-11 seems a more predominant type in
Thai RRP as compared with previous reports, although
Smith et al.®® recently reported a predominance of HPV-
11 detected by PCR among RRP patients in the USA.

There was no difference between the cloned HPV-11
DNA from RRP in Thai patients and the known HPV-11
DNA sequence'” in the restriction map and partial se-
quence. Thus, at least no specific type or subtype of HPV
is likely to be associated with the RRP in Thai patients.
Chan et al™ examined mutation of the long control
region and E5 open reading frame of HPV-16 DNAs iso-
lated from anogenital region biopsy samples and found
that HPV 16 has at least two major variants which are
associated with geographical location. Although it is not
clear whether there is a difference of virulency among
HPYV variants, we cannot exclude the possibility that a
untque variant of HPV-11 associated with RRP in Thai-
land could contribute to the high prevalence.
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Mother-to-child transmission of HPV has been sug-
gested in children born to mothers having a history of
genital condyloma.****® In this study, 3 cases (12%)
had been born to mothers with a history of genital
condyloma (RAJO05, RAJO10 and RAJO14 in Table I).
HPYV DNA was detected in 15% to 28% of pregnant
women with no symptom of genital condyloma.?”?®
Thus, it is important to survey the prevalence of genital
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Fig. 3. Restriction mapping of HPV-11 DNA cloned from a
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EcoRI. Lane 2; TPG-1 digested with BemHI and HindIIL
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cloned HPV DNA corresponded completely to that of the
HPV-11 DNA sequence.

HPYV infection prevailing in Thai women in order to
elucidate the route of HPV infection among the RRP
patients in Thailand.

This study showed that there is no major difference of
viral eticlogy of RRP between Thailand and other coun-
tries, even though the prevalence of this disease is quite
different among them. To elucidate the mechanism in-
volved, a further epidemiological investigation including
environmental and genetic factors will be necessary.
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