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ABSTRACT:

BACKGROUND:

It is well realized that breast cancer is the most terrifying cancer for females, the commonest
malignancy and the second leading cause of cancer death in women. Recent studies suggested
that the association of viral infection with breast cancer pathogenesis such as Epstein Barr virus
and mouse mammary tumor virus. In addition, human papilloma virus DNA sequences have
been isolated. There is relationship between human papilloma virus and other neoplasms
(anogenital, skin and 99.7% of cervicouterine carcinomas).

OBJECTIVE:

This study has been undertaken for detecting high risk group HPV genotypes in breast carcinoma
in different provinces in Iraq depending on molecular technique.

PATIENTS AND METHODS:

A total of 59 patients include both sexes (male and female) diagnosed histopathologically as
having breast cancer were included and studied during the period from January to August, 2010
in different regions in Irag. In addition to 20 cases of benign breast lesion used as a control
group. Theses samples were represented by formalin-fixed paraffin embedded blocks and fresh
frozen tissue. A multiplex PCR analysis were done for the DNA extracted from these samples.
RESULT:

The mean age in this study was 45.5 years. Ninety three percentage were female and the
remaining were male. Fourty percentage of tumor present in the right side, 59.3% removed by
lumpectomy. Eighty six percentage were found to have infiltrating ductal carcinoma followed by
infiltrating lobular carcinoma (13.8%). Twelve HPV genotypes were used in this study which of
high risk group including (16,13,33,35,18,45,39,59,52,56,58 and 66). HPV type 39,59 and 52
were demonstrated among those patients and the result show about 16.9% of our patients (10 out
of 59) had positive HPV demonstrated by PCR in their breast tissue and 83.1% (49 out of 59)
were negative for HPV. All the benign breast cases were negative for HPV except one case of
fibrocystic disease which was positive for HPV type 39 which was not significant (p value
>0.05).

CONCLUSION:

The study concluded that high risk group Human Papiloma virus genotypes 39, 59 and 52
genotype were present in breast cancer tissue in Iragi patients.
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INTRODUCTION:

Breast cancer is the most common non —skin
malignancy in women. The incidence increase
with age, raising concern that was an un
identified environmental cause.”) Breast cancer is
relatively slow growing tumors and the most
frequently diagnosed malignancy of women in
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many populations. Research into its etiology has
focused primarily on reproductive and other
factors affecting circulating sex hormones, and on
genetic susceptibility. Hormone, as identified risk
factors thought to explain only about half of all
breast cancer incidences. Researches are
motivated to consider other routes of disease
pathogenesis®.

As in all cancers, the cause of breast cancer
remains unknown. Cancer can be defined as a
cellular disorder characterized by progressive
accumulation of a mass of cells, as a result of
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excessive production of cells not compensated by
appropriate cell loss. Correlation of DNA
identification of HPV and breast cancer ranges in
variability from 0-86% of cases ©. The
mechanism by which the virus reaches the breast
has not been clearly identified “.The oncogenic
characteristics of HPV associated breast cancer
are very similar to HPV — associated cervical
cancer. Specifically, that putative koilocytes are
present in some HPV associated breast cancer ©.
The immortalization of normal breast epithelial
cells by the HPV 16 and 18 has been used to
study the functions of the viral early genes E6
and E7 in different cellular pathways © 7.
PATIENTS AND METHODS:

PATIENTS:

A total of 59 patients include both sex (male and
female) diagnosed histopathologically as having
breast cancer were included and studied during
the period from January to August 2010. They
included 34  patients were  diagnosed
retrospectively and 15 patients were diagnosed
prospectively. These were represented by
formalin-fixed, paraffin embedded tissue. In
addition to that, 10 patients were diagnosed at al-
Ramadi teaching hospital represented by fresh
tissue preserved in normal saline and kept in -20
°C. Collected specimens were obtained from
different cities of Iraqg as follow: Ten patients
(16.9%) were diagnosed at Medical City
Teaching Hospital (Baghdad), ten patients
(16.9%) diagnosed at Arbil hospital, twelve
patients (20.4%) diagnosed at private laboratory
in  Al-Basraha, fourteen patients (27.3%)
diagnosed at private laboratory in Al-Ramadi,
and thirteen patients (22.1%) diagnosed at private
laboratory in Al-Faluja.

Control group: another group of 20 patients
diagnosed as having benign breast lesions
(fibrocystic disease, fibro-adenoma, ductectesia)
were also included in this study as a control
group. These specimens was obtained either by
excisional biopsy (lumpectomy) or mastectomy.
This work was done in molecular laboratory in
college of medicine /Al-anbar university.

The blocks are sectioned at 5 micron thickness
(10-20X) and preserved in Eppendroff tube for
the molecular analysis. Reassessment was
performed for tumor typing and grading
according to WHO classification ©. The stage of
the tumor was carried out according to American
Joint Committee on Cancer Staging, 2002 © to
assess the extent of the tumor.

DNA Extraction from formalin fixed paraffin
embedded tissue:-

DNA was extracted from formalin fixed paraffin
embedded tissue as follows:-

Day 1:

1. 1 ml of xylol added (pre incubated at 37 °C for
1hr) incubate at RT for 30min.

2.Vortexing for 1 minute

3.Spin down for 5min ,13000rpm and supernatant
was discarded.

4. repeat the step 1,2,&3.

5.1ml 100% ethanol added, incubated for 30min
6.Vortexing for 1 minute.
7.Spin  down for 5min
supernatant was discarded.

8. Iml 75% ethanol added, incubated for 30min
9.Vortexing for 1 minute.
10.Spin  down for 5min
supernatant was discarded.
11. 10pl of PK added (stock solution 20 mg/ml) ,
incubate over night at 55°C in shaker water bath.
DAY 2:

1Y. 10ul of PK added , incubated over night at
55°C in shaker water bath
DAY 3:
13. 25ul of PK added , incubated over night at
55°C in shaker water bath
DAY 4:
14. 25pl of PK added , incubated over night at
55°C in shaker water bath.
DAY 5:
15. 500 pl of PCI added ,incubated for 5min at
RT.

16.Spin down for 5min at 13000rpm. Supernatant
was taken in new tube

17. Add 500 pl of PCI ,shaked gently and
incubated for 10 min at RT.

18. Spin down for 5min at 13000rpm, the
supernatant were collected in new tube

19. 300 pl 7.5M ammonium acetate, 1ml cold
100% ethanol and 5 pl glycogen (if present)
(stock 20mg) were added, shaked gently and
incubated at -20 for 2hr or overnight
20. Spin down for 30min at 13000rpm and
supernatant was discarded.

21. Air dry pellet for 10min at RT

22. 25 pl deionized distilled water added and
incubated at -20 until the samples were used.
DNA Extraction from Fresh frozen tissue:-
DNA was extracted from fresh frozen tissue as
follows:

1. Breast tissue thawing: the pre-cut samples
were taken out of the (-20) freezer, thawed at RT.

,13000rpm  and

,13000rpm  and
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2.Tissue processing: one gram of frozen tissue
was cut to a very fine piece by using surgical
blade & a new blade used with each sample.
3.Tissue washing: 10 ml of phosphate buffer
solution (PBS) was added to each tissue piece in
a tube, each tube was inverted to make sure that
all the tissue was in the solution & not stick to the
tube walls. Spine down at 1400 rpm for 5 min.
4.Tissue digestion : the supernatant removed
carefully, and 0.5 ml PK added. The pellet re
suspended by vortexing, and the tubes were
placed in incubator at 55°C with shaking over
night. The day next we made sure that all the
tissue has been digested, if not, more PK were
added & allowed for digesting for a few more
hours.

Each tube was split into two 1.5ml eppindrof
tubes.

5.DNA purification : equal volume (500 pl ) of
PCI was added into each tube and centrifuged for
two min. at 1400 rpm. The aqua's layer removed,
placed into a new tube.

6.DNA concentration : the aqueous phase was
aliquot into plain tube, 5 ml of absolute ethanol
and  1/10 of the volume (7.5 M) ammonium
acetate were added and freeze over night at (-
20°C). The DNA pellet was transferred into 1.5ml
eppendrof tube after centrifugation at 1400 rpm
for 15 min.

7.DNA washing: 1 ml of 100% ethanol was
added, mixed and centrifuged at 1400 rpm for 15
min. the supernatant was dumped & air dried
pellet.

8.DNA suspending: the DNA was dissolved in
100 pl nuclease free water (injection water) &
left at room temperature over night. Then DNA
concentration measured and the DNA was stored
at-20°C. 9

DNA guantitation:-

DNA concentration was measured according to
the equation:

DNA concentration (ug/ul) = [OD260 X 100
(dilution factor) X50 pg/mil] /1000.

Theoretically, OD260 of one corresponds to
approximately (50ug/ml) for double strand DNA.
The ratio between the reading at 260nm and
280nm (OD260/0D280) provides an estimation
of the purity of nucleic acid. ™ Pure DNA will
give an A260/A280 of 1.8 or higher. Values of
A260/A280 of less than 1.8 indicate
contamination of the DNA by protein. For good
PCR results;, DNA is required with an
A260/A280 quotient of 1.6 or greater. 2%

Polymerase chain reaction:
Principle of the assay:
In this technique, genomic DNA is first heated
and denaturated to form single strands. In the
annealing phase, the DNA is cooled, allowing
hybridization with primer sequences that flank
the region of interest. Then the reaction is heated
to an intermediate primer extension temperature,
in which DNA polymerase add free bases in the
3'direction along each single strand, starting at
the primer. Blunt- ended DNA fragments are
formed, and these provide a template for the next
cycle of heating and cooling. Repeated cycling
produces a large number of DNA fragments
bounded on each end by the primer sequence .
Procedure:-
HPV high risk typing kit ( saccace, Italy) was
used for amplifying the target genes as follow:
E6, E2, E1 and L1 genes as follow:-
2 pl of template DNA and 2 pl of primers were
added to PCR pre-mix tube. Afterthat, distilled
water was added to PCR tubes to total volume of
20 ul. Vortexing and briefly spin down (to
dissolve the lyophilized blue pellet),then mineral
oil was added. The PCR tray which contained the
reaction mixture was transferred into the
thermocycler. The PCR was started as in the
following steps:

1. Pre-heated at 94C° for 2 minutes.

2. Fourty cycles for HPV. Each cycle consist of

the following steps:-

a. Denaturation at 94 °C for 30 second.

b. Annealing at 60 °C for 45 seconds.

c. Extension at 72 °C for 1 minute.

3. An incubation or final extension at 72 °C for 5

minutes™®,

The PCR products were detected by agarose gel

electrophoresis as mentioned in the following

section and stained by ethidium bromide. The
target bands were detected by ultra violet light
with use of UV transilluminator.

Preparation:-

1.10 ml of TBE10X (0.445M Tris-Borate, 0.0125
M EDTA) added to 90ml sterile distilled water

2.2gm agarose gel dissolved in 100ml TBE 1X
and prepared by boiling until the solution
become clear. The solution allowed to cool to
below 60 C°. Then poured into toped plate to
make gel.

3. After polymerization (about 30 minutes at
room temperature), the comb and tape were
removed. The gel was placed into the gel
chamber that was filled with 1X TBE buffer.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

473

VOL.11, NO 4,



HUMAN PAPILLOMA IN BREAST CANCER

The gel pocket should be completely covered

with buffer.

4.Entire PCR mixture (10pl) was pipette into the
gel pockets.

5. Electrophoresis was then carried out for about
1 hour with the following conditions (5
volt/cm, 100w and 60mA).

6. When the electrophoresis was completed; the
gel was placed in a tank of staining containing
Ethidium bromide (0.2gm of ethidium bromide
was dissolved in 20ml of distilled water and
stored at 2-8 C° and protected from light). Then
0.5pg/ml concentration was prepared according
to equation C1V1=C2V?2

7.After that the gel was placed on a UV
transilluminator ~ (suitable face protection
against UV radiation should be worn)

8. A digital picture was made for evaluation and
documentation of the results ™3,

Statistical analysis:
Statistical analysis was carried out
Pearson's Chi-square analysis and cross

using

tabulation to assess significant difference using
the computer program Microsoft excel 2003 and
SPSS version 10. In this statistical analysis, a p
value < 0.05 was considered to be significant *©.
RESULTS:

Twelve HPV genotypes were used in this study
which are of high risk group including
(16,13,33,35,18,45,39,59,52,56,58 and 66). HPV
types 39, 59 and 52 were demonstrated among
our patient and the result show that 16.9% of our
patients (10 out of 59) had positive for HPV
demonstrated by PCR in their breast tissue as
shown in figure (2,3) and 83.1% (49 out of 59)
were negative for HPV as shown in figure (1).
All the benign breast cases were negative for
HPV except one case of fibrocystic disease which
was positive HPV type 39 as shown in (table 1)
which was statistically not significant (p value
>(.05).

Table 1: HPV genome among study groups

Study group Positive | Negative | Total
Patient group no. | 10 49 59
(%) (16.9) (83.1) (100)
Control group no. |1 19 20
(%) () (95) (100)
Total no. |11 68 79
(%) (13.9) (86.1) (100)
P value =0.182
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Figure (4-6): 3% agarose gel electrophoresis of PCR- amplicons of HPV genotypes (16,31,33,35) from
formalin fixed paraffin embedded breast tissues , run with 5 volt/cm. All the cases were negative for these
genotypes.
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Lane 1 represents PCR markers.

Lane 2 represents positive control of HPV 16

Lane 3 represents positive control of HPV 31

Lane 4 represents positive control of HPV 33

Lane 5 represents positive control of HPV 35

Lane 6 represents internal control

Lane 7 represents negative control

From lane 8-16 represent the samples which were all negative for these 4 genotypes of HPV.
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Figure (4-7): 3% agarose gel electrophoresis of PCR- amplicons of HPV genotypes (52 , 56, 58, 66) from
formalin fixed paraffin embedded breast tissues , run with 5 volt/cm..
Lane 1 and 14 represent PCR marker
Lane 2 represents positive controls for HPV genotype (52,56,58,66)
Lane 3 represents internal control.
Lane 4 represents negative control.
Lanes 5-13 represent DNA extracted from formalin fixed paraffin embedded tissue of breast cancer.
Lane 10 demonstrate a band at 360 bp which is compatible to molecular weight of HPV type 52.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Figure (4-8): 3% agarose gel electrophoresis of PCR-amplicons of HPV genotypes (18,39,45,59) from
formalin fixed paraffin embedded breast tissues , run with 5 volt/cm.
Lane 1 represents PCR marker.
Lanes 2 represents positive control of HPV type 18
Lanes 3 represents positive control of HPV type 39
Lanes 4 represents positive control of HPV type 45
Lanes 5 represents positive control of HPV type 59
Lane 6 represents internal control.
Lane 7 represents negative control.
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Lanes 8-15 represent DNA extracted from
formalin fixed paraffin embedded tissues of
breast cancer.

Lane 9 shows band at 340 bp which was
compatible to molecular weight of HPV type 39.
Lane 10 shows two bands at 340 bp and 395 bp
which were compatible to molecular weight of
HPV types 39 and 59 respectively.
DISCUSSION:

In Iraq, breast cancer is considered the most
common type of malignancy among women
accounting for about one third of the registered
female cancers. ™ This could be attributed to
hereditary, environmental and life style factors.
Most of Iraqi patients are diagnosed in younger
age groups with late stage at presentation and a
prevalence of more aggressive tumor behavioral
forms. 8

In this study, HPV type 39,59 and 52 were
demonstrated and the result show that 16.9% of
our patients (10 out of 59) had positive HPV
demonstrated by PCR in their breast tissue and
83.1% (49 out of 59) were negative for HPV. All
the benign breast cases were negative for HPV
except one case of fibrocystic disease which was
positive HPV type 39 which was statistically not
significant.  Francisco et al., ®in Chile
demonstrated that HPV-16 was detected in 4/46
(8.7%) of breast cancer specimens.

It is well known that the transforming gene
products of HPV have also been shown to
immortalize breast epithelial cells in vitro. The
observation of complete absence of HPV DNA
sequences in breast cancer refute the possibility
of any role for oncogenic genital HPV types 16
and 18 in the pathogenesis of breast cancer ®°).

In India , All biopsies and blood samples of
breast cancer patients tested by PCR methods did
not show positivity for HPVV DNA sequences in
conventional PCRs for HP\/16 E6/E7 primers @
Others demonstrated Papillomavirus DNA was
present in 25 of 29 samples of breast carcinoma.
The most prevalent type was HPV 11, followed
by HPV 6. Other types detected were HPV 16,
23,27 and 57 2,

Though other studies from around the world have
also found a relationship between HPV and breast
cancer, some have been criticized for the methods
used and the fact that they have often led to
mixed results (with some studies reporting the
incidence of HPV-positive cells to be as low as
4% and negative as up to 86%) @,

In Chinese women, DNA derived from HPV33
was detected in 14 cases (43.8%) out of 59. No
HPV16 or HPV18 DNA was detected in any of
the cases in this study. This is the first report
demonstrating a correlation between HPV33
infection and breast cancer .
In the group of carcinomas 36 (70.5%) were
negative and 15 (29.4%) were positive to HPV-
DNA, 10(66.6%) were positive for HPV 16,
3(20%) for HPV 18, two cases (13.4%) were
positive for both. In the group of benign
conditions all were negative to HPV-DNA. @
Other study show that HPV 18 gene sequences
are present in DNA extracted from breast tumors
in Australian women. Overall, 24 (48%) of the 50
samples were HPV positive. Human papilloma
viruses may have a role in human breast cancer.
They speculate that HPVs may be transmitted by
hand from the female perineum to the breast .
A study has shown that no HPV-related DNA
sequences were identified. It therefore seems
unlikely that a significant percentage of human
breast carcinomas is etiologically related to
infection with one of these HPV types ©7.
CONCLUSION :
1.The study concluded that high risk group
Human Papiloma virus genotypes 39, 59 and
52 genotype were present in breast cancer
tissue in lIraqgi patients where as other studies
demonstrating other genotypes like HPV type
16,18.
2.Half of the cases of HPV positive were
infiltrative ductal carcinoma and other half
were infiltrative lobular carcinoma.
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