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Background: Human papillomaviruses (HPV) has a particular tropism for the epithelium inducing its
proliferation. It has been shown that E6 and E7 protein is capable of binding and inactivating the P53 and
Retinoblastoma (Rb) tumor suppressor genes. These interactions are responsible for the transforming activity of
HPV.

Obijectives of the study: Estimation of any possible association of HPV low and high risk types with P53 and Rb
tumor suppressor genes in surface epithelial ovarian carcinoma compared to benign and control groups.
Materials And Methods: This study involved 76 ovarian tissue blocks which prepared for detecting and
localization the DNA of high risk HPV (16&18) and low risk HPV (6&11) types in comparison with the
presence of wild type P53 and Rb mRNA signals by using in situ hybridization (ISH) technique.
Immunohistochemistry (IHC) technique was used to demonstrate the over-expression state of p53 tumor
suppressor protein.

Results: onlyHPV6 appeared significant association with P53 mRNA ISH signal in benign group and only
HPV18 showed significant association with Rb-ISH mRNA in benign group.On the other hand significant
association was found between P53 IHC signal and HPV11 ISH signal also in benign group.

Conclusions: Furthermore, a positive correlation between HPV and p53 expressions in ovarian cancer tissue
samples was detected. HPV does not seem to be a major component in the development of ovarian carcinoma,
nevertheless HPV positivity seems to contribute to the pathogenesis in at least some ovarian carcinoma cases by
way of interaction with tumor suppressor p53.
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I.  Introduction
Human papillomaviruses (HPVs) are small double-stranded DNA viruses featuring oncogenic
properties. They infect mucosal and skin epithelia (Jawetz et al., 2004). Viruses encode proteins which
inactivate the Rb/p53 check points. For example, viral early proteins E6 —E7 are synthesized in cancer tissue,
these are HPV transforming proteins able to complex with p53 (Werness et al., 1990) and Rb (Dyson et al.,
1989). The etiology of ovarian cancer is multifactorial but it is still remains unclear (Boyle et al., 2000). The
involvement of HPV infection in epithelial ovarian cancer has been an interesting issue.

Il.  Subjects, materials and methods

The study was designed as a retrospective one. It involved 76 selected formalin fixed, paraffin embedded
ovarian tissue blocks including 28 blocks of surface epithelial ovarian carcinomas, 28 blocks of benign
epithelial ovarian tumors, and 20 blocks of normal ovarian tissues as a control. Specimens were collected during
the period from June 2007 to June 2010 from the Medical City Teaching Hospital, Al-Elweiya hospital, and the
private laboratories in Baghdad. The diagnosis of these tissue blocks were based on the obtained pathological
records of these cases from hospital files as well as histopathological laboratories records. A confirmatory
histopathological re-examination of each obtained tissue blocks was done.

In Situ hybridization technique done by using Hybridization/Detection system (Maxim Biotech Inc. USA)
to target DNA sequences of HPVand RNA of both p53 and RB in tissue specimens. Proper use of this
hybridization/detection system will give an intense blue signal at the specific site of the hybridization probe in
positive test tissue. Quantification of different molecular markers in situ hybridization signal was evaluated
under light microscopy at X100, X400, and oil immersion (X1000) respectively. The counting of positive cells
was performed at X1000.
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Immunohistochemistry kit was used for detection of p53 protein (Dako, Denmark). A biotinylated, cross-
adsorbed, and affinity purified secondary anti-mouse IgG was used to detect primary antibody-antigen
complexes adhered to a glass microscope slide, following reaction with an enhanced detection reagent, proper
and accurate application of kit instructions led to appearance of a brown precipitate in positive cells on tissue
sections. Quantification of P53 protein expression was evaluated under light microscopy at X100, X400, and
X1000. The counting of positive cells was performed at X1000.

In situ hybridization and immunohistochemistry was given intensity and percentage scores, based on intensity of
positive signals and number of signals, respectively. A scale of 0-3 was used for relative intensity with O
corresponding to no detectable ISH reaction and 1, 2, 3 equivalent to low, moderate, and high intensity of
reaction respectively. Positive cells were counted in ten different fields of 100 cells for each sample and the
average of positive cells of the ten fields was determined assigning cases to one of the three following score
categories:Score(1)=1-25% , Score(2)=26-50%, Score(3)>50% (Zlobec et al., 2006).

I11.  Results
ISH P53 mRNA With High And Low Risk Types of HPV DNA
In malignant group the percentage of positive results for both P53 mRNA and HPV DNA were 6cases

(21.4%) for HPV16 and 3 cases (10.7%) for HPV18. In benign group the percentage was 3 cases (10.7%)
for both(Table -1).

Table (2) shows the association between the presence of low risk types of HPV DNA and P53 mRNA.
In malignant group the percentage of positive results for both P53 mRNA and HPV DNA was 10.7% for
both HPV6 and HPV 11 while it was 7.1% for HPV6 and 14.3% for HPV11 in benign group.

Table (1): Association between wild type of P53 and high risk types of human papillomavirus (HPV 16

and 18)
Groups ISH results of HPV 16 results HPV 18 results
P53 Negative Positive | Chi-Square Tests Negative Positive Chi-Square Tests
Malignant | Negative 11/28 5/28 ) o8 228 2
39.3% 17.9% ; .
Chi-Square:0.01 32.14% 25% Chi-Square:1.35
. p-value: 0.18
_ p-value: 0.99 value0.05
Positive 6/28 6/28 p value>0.05 9/28 3128 p value= oot
21.4% 21.4% non significant 32.14% 10.72% non signitican
Benign Negati
Chi-Square:1.63 46.5% 32.1% Chi-Square:1.63
Positive 3028 3128 pvalues0 04 3128 3128 Pvaluei0 04
1072% | 10.72% p value20.05 10.7% 10.7% p value20.05
non significant non significant
Control Negative 18/20 0/20 5 6
90% 0% Chi-Square:0.73 lgggoz/? %02/00 Chi-Square:0.73
p-value:0.468 p-value:0.468
Positive 2120 0/20 p value>0.05 2/20 0/20 p value >0.05
10% 0% non significant 10% 0% non significant
Chi-Square Tests among 7 8
study groups chi-square: 5.18 chi-square: 2.32
DF: 2, p-value: 0.075108 DF: 2, p-value: 0.312991
p>0.05 , Non Significant p>0.05 , Non Significant

e 1,2, 3, 4,5, and 6 refer to that no significant (P>0.05) association between of P53 mRNA ISH
signal and each of HPV16 and HPV18 ISH signal in each of malignant, benign and control group.

e 7 and 8 refer to that no significant difference (P>0.05) was found among study groups regarding
the association between P53 mRNA and each of HPV16 & HPV18.

Table (2): Association between wild type of P53 and low risk types of human papillomavirus (HPV 6

and 11)
Groups ISH results HPV 6 results HPV 11 results
of P53 Negative | Positive Chi-Square Tests Negative | Positive Chi-Square Tests
Malignant | Negative
13/28 3/28 1 14/28 2/28 2
46.4% 10.7% Chi-Square:0.43 50% 7.1% Chi-Square:0.00
p-value:0.66 p-value:0.99
Positive or28 3/28 p value>0.05 o/28 3/28 p value>0.05
32204 10.7% non significant 32204 10.7% non significant
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EETIE MBS 14128 8/28 3 19/28 3/28 4
50% 28.6% Chi-Square:2.02 67.9% 10.7% Chi-Square:0.00
Positive p-value:0.043 p-value:0.997
4/28 2/28 p value<0.05 2/28 4/28 p value>0.05
14.3% 7.1% Significant 7.1% 14.3% non significant
CEE - | NS 18/20 0/20 18/20 0/20
90% 0% 5 90% 0% 6
Positive 2120 0/20 NA 2120 0120 NA
10% 0% 10% 0%
Chi-Square Tests among
study groups . 7 . 8
chi-square :2.20 , DF: 2 chi-square :2.97 , DF: 2
p-value: 0.332702 p-value: 0.226434
p > 0.05 p > 0.05
Non Significant Non Significant

e 1 and 2 refer to that no significant (P>0.05) association between P53 mRNA ISH signal and each
of HPV6 and HPV11 ISH signal in malignant group.

o 3 refer to significant (P<0.05) association between P53 mRNA ISH signal and HPV6 ISH signal in
benign group.

o 4 refer to that no significant (P>0.05) association between P53 mRNA ISH signal and HPV6 ISH
signal in benign group.

e 5and 6 refer to that there was no statistical analysis in control group.

e 7 and 8 refer to that no significant difference (P>0.05) was found among study groups regarding
the association between P53 mRNA and each of HPV6 and HPV11.

IHC P53 With High And Low Risk Types Of HPV DNA.
In malignant group the percentage of positive results for both over expression of P53 and HPV16

were 8cases (28.6%) while the positive results of both IHC of P53 results and HPV18 were 7cases (25%).
In benign group the percentage was 10.7% (3cases) for both of HPV 16 and 18 (Table -3).

Table (3): Association between over expression of P53 and high risk types of human papillomavirus (HPV

16 and 18)
S IHC results HPV 16 results HPV 18 results
of P53 Negative Positive Chi-Square Tests Negative Positive Chi-Square Tests
Neaati 7/28 3/28 1 7128 3/28 2
egative 2506 10.7% Chi-Square:1.35 25% 10.7% Chi-Square:0.67
Malignant p-value:0.177 p-value:0.502
R 10/208 8/253 b value>0.05 11/208 7/208 b value>0.05
35.7% 28.6% non significant 39.3% 25% non significant
3 4
. 12/28 10/28 . 13/28 9/28 .
_ Negative 42.9% 35.7% Chi-Square: 1.90 16.4% 3220 Chi-Square: 1.63
Benign p-value: 0.057 p-value:0.102
Positive 3/28 3/28 p value>0.05 3/28 3/28 p value>0.05
10.7% 10.7% non Significant 10.7% 10.7% non significant
Negative 20/20 0/20 5 20/20 0/20 6
Control 9 100% 0% 100% 0%
. 0/20 0/20 0 0/20
Positive 0% 0% NA 0% 0% NA
. 7 8
Ch"siz?dre Trt(e)sutssamong Chi-Squ.:0.23, p-value:0.82 Chi-Square:1.05, p-value : 0.295
Y group p >0.05, Non Significant p >0.05, Non Significant

e 1,2, 3,and 4 refer to that no significant (P>0.05) association between of P53 IHC signal and each
of HPV16 and HPV18 ISH signal in malignant or in benign group.
e 5and 6 refer to that there was no statistical analysis in control group.
e 7 and 8 refer to that no significant difference (P>0.05) was found among study groups regarding
the association between P53IHC and each of HPV16 & 18 ISH signals.
In malignant group the percentage of positive results for P53 IHC and low risk types HPV was 10.7%
(3 cases) for HPV6 and 7.1% (2 cases) for HPV11. In benign group the percentage was 10.7% (3 cases) for
HPV6 and 0% for HPV11 (Table -4).The association of P53 over expression and each of HPV16, 18, 6 ISH
signals were statistically not significant (P>0.05) in malignant or in benign group. Only HPV11

www.iosrjournals.org 86 | Page



The role of Human papillomavirus in surface epithelial ovarian carcinoma with its effect on P53 and

showedsignificant association (P<0.05) when compared with P53 over expression results. No significant
difference (P>0.05) was found between HPV types and IHC results of P53 among study groups.

Table (4): Association between over expression of P53 and low risk types of human pappillomavirus
(HPV 6 and 11)

IHC HPV 6 results HPV 11results
Groups res;lstg el Negative Positive | Chi-Square Tests Negative Positive Chi-Square Tests
NEREE 7/28 3/28 1 7/28 3/28 2
Y 25% 10.7% Chi-Square:0.43 25% 10.7% . .
. Chi-Square:0.00
Malignant p-value:0.66 p-value: 0.997
Positive 15/28 3/28 p > 005 16/28 2/28 p>0.05
53.6% 10.7% Non Significant 57.2% 7.1% Non Significant
NEREE 15/28 7/28 3 15/28 7/28 4
9 53.6% 25% Chi-Square:1.05 53.6% 25% Chi-Square:2.42
Benian p-value: 0.294 p-value: 0.015
2 Dot 3128 3/28 p>005 6/28 0/28 p<0.05
ositive 10.7% 10.7% | Non Significant 21.4% 0% Significant
Neaative 20/20 0/20 5 20/20 0/20 6
Control 9 100% 0% 100% 0%
L. 0/20 0/20 0/20 0/20
Positive 0% 0% NA 0% 0% NA
7 8
Chi-Square Tests among Chi-Square:0.43 Chi-Square:0.71
study groups p-value: 0.665 p-value: 0.475
p > 0.05, Non Significant p > 0.05, Non Significant

e 1and 2 refer to that no significant (P>0.05) association between P53 IHC signal and each of HPV6
and HPV11 ISH signal in malignant group.

o 3 refer to that no significant (P>0.05) association between P53 IHC signal and HPV6 ISH signal in
benign group.

o 4 refer to significant (P<0.05) association between P53 IHC signal and HPV11 ISH signal in
benign group.

e 5and 6 refer to that there was no statistical analysis in control group.

e 7 and 8 refer to that no significant difference (P>0.05) was found among study groups regarding
the association between P53 IHC and each of HPV6 and HPV11 ISH signals.

Ritenoblastoma mRNA With High And Low Risk Types Of HPV DNA

In malignant group the percentage of positive results for both Rb mRNA and HPV16 DNA was 17.9%
(5cases) while the percentage of positive results for both HPV18 and Rb mRNA was 10.7% (3cases). In
benign group the percentage of positive results for both HPV (16&18) was 14.3% (4cases) and 7.1%
(2cases) respectively (Table -5).
In the malignant group the percentage of positive results for both Rb mRNA and HPV6&11 DNA was
14.3% for HPV6 and 10.7% for HPV 11. In benign group the percentage was 14.2% for both HPV6 and
HPV11. Only HPV18 DNA showed significant association (P<0.05) with Rb mRNA ISH signals in benign
group (Table -6).

Table (5): Association between Ritenoblastoma mRNA and high risk types of human papillomavirus

HPV 16 and 18)

Groups ISH results HPV 16 results HPV 18 results
P of Rb Negative Positive Chi-Square test Negative Positive Chi-Square test
Neaati 11/28 6/28 1 9/28 8/28 2
egative 39.3% 21.4% Chi-Square:0.01 31.1% 28.6% Chi-Square:1.35
Malignant p-value:0.99 p-value:0.17
Positi 6/28 5/28 p>0.05 8/28 3/28 p>0.05
ositive 21.4% 17.9% Non Significant 28.6% 10.7% Non Significant
Negative 12/28 9/28 3 11/28 10/28 4
Y 42.9% 32.1% Chi-Square:1.26 39.3% 35.7% Chi-Square:2.28
Benign p-value:0.21 p-value:0.02
Positi 3/28 4/28 p >0.05 5/28 2/28 p <0.05
ositive 10.4% 14.3% Non Significant 17.9% 7.1% Significant
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Negative 18/20 1/20 18/20 1/20
Control 90% 5% 5 90% 5% 6
Positive 1/20 0/20 NA 1/20 0/20 NA
5% 0% 5% 0%
Chi-Square Tests among 7 6
study groups Chi-Square:0.00 Chi-Square:0.00
p-value:0.997 p-value: 0.997
p >0.05 p>0.05

e 1 and 2 refer to that no significant (P>0.05) association between Rb mRNA ISH signal and each of
HPV16 and HPV18 DNA ISH signal in malignant group.

e 3 refer to that no significant (P>0.05) association between Rb mRNA ISH signal and HPV16 DNA
ISH signal in benign group.

o 4 refer to significant (P<0.05) association between Rb mRNA ISH signal and HPV18 DNA ISH
signal in benign group.

o 5and 6 refer to that there was no statistical analysis in control group.

e 7 and 8 refer to that no significant difference (P>0.05) was found among study groups regarding
the association between Rb mRNA ISH and each of HPV16&18 DNA ISH signals.

Table (6): Association between Ritenoblastoma mRNA and low risk types of human papillomavirus
(HPV 6 and 11)

Groups ISH results HPV 6 results HPV 11 results
of Rb Negative Positive Chi-Square test Negative Positive Chi-Square Tests
Negative 15/28 2/28 1 15/28 2/28 2
53.6% 7.1% Chi-Square:0.44 53.6%% 7.1% Chi-Square:0.00
Malignant N 728 428 p-value:0.66 8/28 328 p-value:0.99
Positive 25% 14.3% p>0.05 286% | 10.7% p>0.05
Non Significant Non Significant
Negative 18/28 3/28 3 18/28 3/28 4
64.3% 10.7% Chi-Square:0.00 64.3% 7.1% Chi-Square:0.44
Benign Positive 3128 4128 P Vst’%‘%sgw 3/28 4128 P ;alugl'gfs
10.7% 14.3% Non Significant 10.7% 14.3% Non Significant
Negative 19/20 0/20 19/20 0/20
Control 95% 0% 5 95% 0% 6
Positive 1/20 0/20 NA 1/20 0/20 NA
5% 0% 5% 0%
7 8
Chi-Square Tests among Chi-Square:0.38 Chi-Square:0.00
study groups p-value: 0.70 , p > 0.05 p-value:0.99 , p > 0.05
Non Significant Non Significant

e 1,2, 3, and 4 refer to that no significant (P>0.05) association between of Rb mRNA ISH signal and
each of HPV6 and HPV11 DNA ISH signal in malignant or in benign group.

e 5and 6 refer to that there was no statistical analysis in control group.

e 7 and 8 refer to that no significant difference (P>0.05) was found among study groups regarding
the association between Rn mRNA ISH and each of HPV16 & 18 DNA ISH signals.

IV.  Discussion

In malignant group of the present study cases with negative P53 mRNA showing positive HPVV16 DNA
ISH (17.9%) were lower than those with positive P53 mRNA showing positive HPVV16 DNA ISH (21.4%).
Cases with negative P53 mRNA ISH showing positive HPV18 DNA ISH was higher than those showing
positivity in each. However the association was not significant in both malignant and benign group. On testing
for low risk viruses, the association in HPV6 and P53 mRNA ISH was significant with benign lesions. Putting
in consideration the negative cases for P53 ISH signals indicate absence of the gene or unsuccessful
transcription of its mMRNA. This could be in part indicated by HPVs. Regarding the over expression of P53,
positive IHC expression was seen in positive malignant cases of HPVV16&18 DNA ISH than those with negative
HPV16&18 DNA ISH which is opposite to what is seen in benign group (equal percentages were detected for
both HPV16&18 in positive and nearly equal in negative cases of P53 over expression). The frequencies didn’t
show significant differences, however, it still reflect an association which could be better expressed if the
sample size was larger. Tao et al. 2002, Wu et al 2003 suggested that P53 is one of the most important genetic

factors for HPV associated malignances among Chinese people.
Mutant p53 proteins generally have a longer half-life than wild-type p53 proteins and lead to nuclear
accumulation (Finlay et al., 1988 and Rogel et al., 1985). Thus, mutant forms of p53 can be detected by
immunohistochemistry as nuclear positivity (Lakshmi et al., 1994 and Reihsaus et al., 1990). Wo et al. 2003
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detected positive expression of P53 protein in 42% of epithelial ovarian cancers. Infection by oncogenic HPV
types, especially HPV16, can lead to progression from a benign wart to high-grade cervical dysplasia’s which
are reversible forms of precancerous lesions. Persistent infection over the years causes irreversible changes
leading to carcinoma in situ and eventually invasive cervical cancer. This results from the effects of integrated
HPV genes, particularly those encoding E6 and E7 (Angeletti et al., 2008). Additional studies are needed to
prove that the variation of E6 proteins in different subtypes of HPV are related to their affinity to P53 protein,
especially that the high risk HPV E7 proteins were found to have an approximately ten-fold higher affinity for
tumor suppressor proteins pRb than the low risk HPV E7 proteins (Karl, 1997).

Mutations in P53 were also detected in ovarian cancers ranging from 26% to 79% in different studies
(Crook et al. 1992; Kohler et al., 1993; Kupryjanczyk et al., 1993; Levine et al., 1994; Milner et al., 1993; Ong
et al., 1993; Teneriello et al., 1993; Niwa et al., 1994; and Kmet et al., 2003). Giordano et al. 2008 found
positive P53 IHC in 34.3% of epithelial ovarian tumors. They also found that P53 over expression in ovarian
neoplasms is not related to HPV infection. However report suggested that the association between HPV
infection and P53 mutation differs among tumors of different origins (Hachisuga et al, 1996; Hasegawa et al,
2002).

Some of these studies suggest that immunohistochemical staining may correlate with the presence of p53

missense mutations in 50-80% of ovarian tumors (Kupryjanczyk et al., 1993; McManus et al., 1994; Teneriello
et al., 1993). Many researchers suggested that HPV may be involved in the development of epithelial ovarian
neoplasm’s (Ip et al., 1992; Lai et al., 1992; Lai et al., 1994; Wu et al., 2003) similar to the present study.
Additional studies looking for particular viral sequences like early protein 6, 7 and 5 in ovarian tissue may be
required for final proof. The etiologic role of p53 in ovarian cancer has not been determined, although p53 is
often over-expressed, particularly in advanced-stage and poorly differentiated neoplasm’s, the true incidence of
p53 mutations is not known. Nonsense mutations, splicing mutations, and deletions might not result in p53
accumulation (Kupryanczyk et al., 1993). For this reasons, more specific molecular techniques will be required
to study the types of mutation and to link them to the type of HPV infection.
The type of Rb gene probe used in this study was Rb1/p105 encoding protein which is the founding member of
a three-member family of tumor suppressors which also contains p107 and p130. All three interact with a large
number of proteins yet their direct binding to the E2F family of transcription factors is fundamental to their roles
as tumor suppressors (Sherr&McCormick, 2002). Mutations in either RB or its pathways are also common in
neoplasms of adults (Sherr and McCormick, 2002). Although loss of heterozygosity (LOH) of RB is well
demonstrated in many somatic cancers, a specific role of RB in ovarian cancer has been difficult to determine
given conflicting data. Previous studies have shown that loss of heterozygosity at the RB/p105 locus is a
frequent event in primary ovarian carcinomas (Dodson et al., 1994).

Our study shows that the percentage of HPV18 among negative cases of Rb in benign group was higher
than that found in positive cases and statistical analysis was significant suggest that HP\VV18 may cause deletion
to RB gene among benign group.However, there was no significant statistical difference among study groups
regarding the association between positive Rb mRNA ISH and positive ISH HPV DNA of other types.

Liu and his workers observed inactivation of RB in 60% of ovarian cancer samples (Liu et al., 1994), while
Gras and his workers reported LOH of the RB locus in 70% of epithelial ovarian carcinoma (EOC) samples
(Gras et al., 2001). However, due to a limited number of samples, statistical significant was not attained in the
later study as in our study. Mutations in INK4 protein p16, RB or cyclin D1/Cdk4 are observed in almost 50% of
EOC clinical samples in a very thorough piece of work (Hashiguchi et al., 2001; Kusume et al., 1999). Of great
interest is the observation that over 50% EOC patients had mutations in both the p53 and RB pathways
(Hashiguchi et al., 2001). It is well known that extensive interaction exists between these two pathways (Sherr&
McCormick, 2002).

Many studies have shown pl6-INK4a overexpression in high-grade cervical squamous intraepithelial
lesions associated with high-risk human papillomavirus (HPV) types, because in this instance, there is
functional inactivation of pRb by HPV E7 protein (Giordano et al., 2006 and Keating et al., 2001). Thus, the
accumulation of pl6 protein is the consequence of loss of the pRb function, which normally inhibits
transcription of pl16 (Lai et al., 1994). This is an important introduction which explains the importance of
additional studies of the relationship between HPV and other proteins.

Besides RB1, additional studies were done on Rb2 and ovarian carcinoma in the presence of HPV types.
Giuseppina and his co workers in 2004 found that the pRb2/p130 expression was detected in benign ovarian
surface epithelium but was lost or decreased in most of ovarian carcinoma samples. These results support a role
for RB2/p130 as a tumor suppressor gene in human ovarian cancer and suggest that loss of pRb2/p130 could
potentially represent an important marker in the diagnosis and therapy of ovarian carcinoma. In malignant group
of the present study the high risk types of HPV (16&18) were found in high percentages among negative cases
of Rb1 mRNA and the same results were found in benign group. For low risk types these results were different
whereby positive cases of low risk types of HPV (6&11) were higher among positive results of Rb1/105 for
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both malignant and benign groups. However, none of the previous studies have shown that there is
transcriptional down-regulation of Rb gene by HPV. This needs further proof.
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