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Abstract

Examination of lung cancer patients in
Taiwan and Hong Kong showed that the
frequency of p53 gene mutation (20%) was
lower than previously data reported from
other countries (50-80%) (Ref 1,2). Tumor
suppressor proteins have been shown that
they were inactivated by E6 and E7 vird
proteins of human papillomaviruses (HPV).
Moreover, HPV has been found in patients
of bromchogenic carcinoma. We propose to
investigate whether HPV is a risk factor for
lung cancer in Taiwan. We apply nested-
PCR and PCR cycle sequencing to screen
and determine the specific typing of the
HPV present in DNA extracted from 93
samples of lung cancer tissues. The most
common HPV types that have been found in
our screen were high-risk types HPV (51/93,
55%), which are HPV-18 (47%) and HPV-
16 (13%). Comparing the predominant type
of HPV found in cervica cancer (HPV-16)
to lung cancer (HPV-18), apparently,
association of specific type of HPV with



lung cancer is observed. Multiple infection
of HPV in lung cancer have been detected
but always associated with a high-risk type
of HPV. The correlation of HPV infection to
lung cancer would be discussed.
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Lung cancer has aready become the
leading cause of cancer death in Taiwan. We
are interested in defining biological risk
factors that promote the tumorigenesis of the
lung in Taiwanese patients. HPV is a factor
may cause human cervical cancer that is
supported by many reports but it has no
directly evidence of HPV associates with
lung cancer. The potential for HPV to alter
regulation of proliferation has been
confirmed by /n vitro transfection of cervical,
epidermal, and mammary epithelia cells,
resulting in their immortalization (Ref 3, 4, 5,
6). By comparing the data obtained from
Nested-PCR and the data from ISH, we
would be able to conclude whether the
presence of HPV may be a tumorigenesis
factor for lung cancer of Taiwanese patients.
This investigation will provide important
information for diagnosis and treatment of
lung cancer patientsin Taiwan.

We have anayzed 93 lung cancer
tissues collected in Taichung, Taiwan. From
the Nested-PCR assay, HPV type 18, 16, 11,
and 6 has been detected and confirmed by
DNA sequencing. HPV type 58, 33, and 31
has not been detected in our PCR assay. The
original dataisin Table 1. The total positive
ratio for detected HPV is 54/93 (58%) as
summarized in Table 2, which including the
high-risk HPV (HPV-18, 16) in a ratio of
51/93 (55%) and low-risk HPV (HPV-6, 11)
in a ratio of 3/93 (3%). From the HPV
positive samples, HPV-18 was detected in 44
out of 53 positive samples. Apparently, the
possible virus infection in lung cancer patient
is the high-risk HPV-18. Our HPV
prevalence in lung cancer seems very high

(58%) but it is similar to what was reported
from Okinawa in Japan (Ref). There were 17
samples contain more than one type of HPV
DNA and in which at least a high-risk type of
HPV is associated with a low-risk type.
There were only 3 cases of HPV-11 detected
alone without other type of HPV coexistence.
The only one HPV-6 detected was found with
the presence of HPV-18. There are 4 cases of
both HPV-16 and 18 positive, 11 cases of
HPV-11 and 18 positive, HPV-6 and 18
positive and 1 case of HPV-11, 16, 18
positive.

There are two significant differences
were observed from our data when compare
with the HPV infection in cervical cancers.
Thefirst significance is that HPV-18, but not
HPV-16 is the major type of HPV detected in
lung cancer in Taiwan. It has been reported
that the majority of squamous cell carcinoma
of cervica cancers in Taiwan contained
HPV-16 (50%) (Ref 7). The second
significance is that we could not detect any
HPV-58, 31, or 33 in lung cancer, whereas
these three types are frequently detected in
cervical cancers. These data indicate that
athough HPV may associate with lung
cancer, the specific type of HPV found in
lung cancer is dissimilar to cervical cancers.
It has been proposed that HPV-18-containing
tumors have a more aggressive clinical
course than do similar cervical cancers with
other HPV types (Ref 8, 9). Whether the
different type of HPV infection in lung
cancer is mediated by virus- tissue preference
or oncogenic natural of virus has to be
determined.

The clinical stage of tumor associated
with HPV infection is listed in Table 3. We
could not tell the significance of the tumor
stage correlate with HPV infection but it
seems that adenocarcinoma is favored by
HPV-18 (Table 4).

We proposed to correlate the role of
HPV in lung cancer tumorigenesis of
Taiwanese patients. The following data were
expected from this study in our proposal: [1]
What is the prevalence of HPV in lung
cancer patientsin Taiwan? [2] Which type of



HPV is involved? [3] Does HPV vira genes
highly expressed in lung cancer patient in
Tawan?

We have successfully answered these
questions by using nested-PCR, DNA
sequencing to revea that HPV infection in
lung cancer in Taiwan has a prevaence of
58% and the majority of HPV type associated
with lung cancer is a high-risk type-18 (55%).
To examine whether the genome of HPV is
present in the tissue, we are currently using
Catalyzed Signal Amplification (CSA)
system that offers in situ PCR sensitivity for
in situ hybridization The CSA system has
been tested with cervical cancer cell lines
that has integrated HPV, for example, SiHa
and CaSki with satisfied results in our
laboratory. The degree of difficulty is
increased when using lung tissues for CSA-/in
situ hybridization. We are evaluating the
performance of CSA system in lung cancer
tissue to establish the role of HPV in lung
cancer. The last piece of data obtained from
CSA-in situ hybridization will enable the
results from our research ready for
publication.
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Table 1 Types of HPV DNA detected by Nested-PCR in lung cancer in Taiwan. T1
to T4 are the tumor stages. Sequence of HPV DNA was determined by PCR cycling

sequencing.

Tumor T1 T2 T3 T4 Total Female Male
Total SampleNo. | 5 58 23 7 93 25 68
HPV-16 0 4 2 1 7 1 6
HPV-18 2 18 3 4 27 4 23
HPV-11 0 1 1 1 3 0 3
HPV-6 0 0 0 0 0 0 0
HPV-16 & 18 1 2 1 0 4 1 3
HPV-11& 18 1 7 3 0 11 2 9
HPV-18& 6 0 1 0 0 1 0 1
HPV-11,16& 18 | O 0 0 1 1 1 0
HPV-31 0 0 0 0 0 0 0
HPV-33 0 0 0 0 0 0 0
HPV-58 0 0 0 0 0 0 0

Table 2 Summary of the prevalence of HPV infection in lung cancer in Taiwan.

Total HPV positiveratio 54/93 (58%)
Thehigh-risk HPV (16, 18) positiveratio 51/93 (55%)
Thelow-risk HPV (6, 11) positive ratio 3/93 (3%)

The HPV-18 positive/total positiveratio 44/54 (81%)
The HPV-16 positive/total positiveratio 12/54 (22%)

Table 3 Correlation of tumor stages of lung cancer with HPV infection.

Tumor |HPV positiveratio |High-risk HPV positiveratio |Low-risk HPV positiveratio
T1 4/5 (80%) 80% 0

T2 33/58 (57%) 55% 2%

T3 10/23  (43%) 39% 4%

T4 7/7  (100%) 86% 14%

Table 4 Correlation of types of cancer cell with HPV infection in lung cancer.

Type Adenocarcinoma Sguamous cell carcinoma

HPV-16 45%  (5/11) 55%  (6/11)

HPV-18 61%  (27/44) 39% (17/44)
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