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“Promoter Methylation Status of PTEN Tumor Suppressor Gene among
Palestinian Breast Cancer Patients”

By Mariam Ishaq Khamis Al-Ajrami

ABSTRACT

Background: The phosphatase and tensin homolog (PTEN) gene, is a tumor
suppressor gene located on chromosome 10g23. Several studies showed that 30-40%
of sporadic breast cancer cases show a loss of PTEN protein levels due to mutations,
loss of heterozygosity, or promoter hypermethylation. The PTEN promoter
methylation is a major epigenetic silencing mechanism leading to the development of
tumors. Purpose: The purpose of this study was to explore PTEN gene promoter
methylation status in Palestinian breast cancer patients and to investigate if the
methylation status in PTEN gene related to breast cancers has been correlated with a
triple-negative phenotype. Methods: In this study, DNA samples extracted from
formalin fixed paraffin embedded (FFPE) blocks after characterizing the PTEN
expression by immunohistochemical staining, for 38 patients diagnosed with breast
cancer were analyzed, and DNA methylation in the 5' CPG island spanning the PTEN
transcription start site was determined using methylation specific polymerase chain
reaction (MSP) assay. Results: Promoter methylation of PTEN was detected in three
(8%) out of 38 specimens, all the methylated tumors had loss of PTEN expression.
The Promoter methylation of PTEN gene was not correlated with the
clinicopathological parameters including the loss of PTEN expression and the triple
negative breast cancer. Conclusion: We reported here for the first time the status of
PTEN methylation among Palestinian breast cancer patients. Our data show that
methylation of the PTEN promoter in 38 breast cancer women is not associated with
the loss of PTEN protein expression, and triple negative breast cancer subtype
(TNBC) in these samples. Although, the methylated cases are rare among the
Palestinian patients, but further studies using large sample size and high throughput

analysis is highly recommended.
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CHAPTER 1

1 Introduction

1.1 Background

Worldwide, breast cancer accounts for 15% of all cancers, being the second
most common type of cancer after lung cancer [1].The incidence of annually new
diagnosed breast cancer cases is about 31% in women, while about 1% in men
worldwide [2] . In Palestine, breast cancer occurs more in younger patients. In the mid
year 2013, the incidence of diagnosed female breast cancer patients in Palestine was
34.1% being the most prevalent cancer among Palestinian females [3].The widely
mentioned gene PTEN is a candidate tumor suppressor with lipid phosphatase activity
which plays an important role in proliferation and apoptosis [4]. In particular, the
PTEN gene epigenetic silencing by the promoter methylation has been shown in
breast cancer progression [5]. Recent studies have shown the association between the
loss of PTEN expression and poor prognosis of breast cancer [6-7]. Also, it is
observable that 10.3% of all deaths in Palestine are due to cancer, thus breast cancer
being one of the top leaders of mortality in the occupied Palestinian territory, and
breast cancer is the major cause of deaths among Palestinian females with 21-1% of
all cancer deaths [8], and it is the commonest cancer among Arab females[9].In the
present study, randomly selected breast cancer patients were studied for PTEN
promoter methylation after immunohistochemistry staining for estrogen (ER),
progesterone (PR), her-2, PTEN, and after reviewing different factors such as: age,
stage, grade, tumor type, surgical procedure, treatment. Moreover, methylation
specific polymerase chain reaction (MSP) was used to assess the PTEN promoter
methylation status in 38 breast cancer patients. Our previous data indicated that about
30% of the cases are triple negative breast cancer (TNBC) [10], and since this type of
cancer has an aggressive course due to limitation of treatment options. Extensive
studies tried to discover a mechanism other than hormonal and target therapy, tumor
suppressor genes and tumor repair genes are the genes that are now under
investigation for their role in the TNBC pathogenesis[11].Scientists have found a
significant correlation between the loss of PTEN expression in cases within TNBC

1



subtype in comparison with other non triple negative subtypes. PTEN loss was also
documented in the Palestinian patients and was strongly correlated with this subtype;
the mechanisms behind PTEN expression decrease or loss like the gene mutation or
deletion are not playing a major role [12], proposing to investigate epigenetic

mechanisms such as promoter methylation.

1.2 The role of PTEN tumor suppressor gene

PTEN plays an important role in the regulation of the phosphatidylinositol 3-kinase
pathway (PI3K) which is involved in important physiological processes such as
cellular proliferation [13 ]. PI3K pathway genetic changes play a major role in the
formation of breast malignancies [14].For instance, PTEN primary targets are highly
specialized membrane lipids, although it progresses dephosphorylation of the
phosphate group from the inositol rings. Furthermore, PTEN antagonizes the
phosphatidylinositol-3-kinase (PI3K) signaling pathway. PTEN acts on the
phosphatidylinositol-3,4,5-triphosphate (PIP3) which is generated through the action
of phosphoinositide-3 lipid kinase (PI3K). PIP3 is a second lipid messenger in
tumorigenesis that induces cellular events, such as survival, growth, proliferation, and
invasion [15] (Fig 1). Indeed, PTEN decreases the PIP3, inhibiting the signals of

growth, survival, and tumor suppressor creation [16].
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Figure 1: The role of the tumor suppressor gene PTEN (blue), hydrolyses
phosphatidylinositol-3,4,5 trisphosphate(PIP3)to phosphatidylinositol-4,5
bisphosphate (PIP2), PIP3 is a second lipid messenger in tumorigenesis that induces
cellular events, such as survival, growth, proliferation, and invasion . Indeed, PTEN
decreases the PIP3, inhibiting the signals of growth, survival, and tumor suppressor
creation, thus loss of PTEN therefore ease entry to the cell cycle, through generation

of inositol phospholipid signals after growth factor stimulation [17].

1.3 Evidence on correlation between the loss of PTEN protein and breast cancer

Saal L.et al. [18] reported that PTEN alterations are connected with metastasis and
poor prognosis. In mice, heterozygous loss of PTEN has been shown to cause
different tumors in various organs or systems such as lymphatic system, thyroid,
breast and endometrium [19].Gordon V.et al. [20] reported that phosphoinositide 3-
kinase (P13K) was approved to play a main role in TNBC formation. Mevlude I.et al.
[21] reported also the evidence that loss of PTEN is associated with metastasis and
poor clinical outcome of the triple negative breast cancer patients, though it is an
important negative regulator of breast carcinogenesis. Ma W.et al.[22] reported that
loss of PTEN is associated with poor disease outcome through the increase in the


http://link.springer.com/search?facet-author=%22Mevlude+Inanc%22

activation of the Akt signaling that have been known as important mechanism

contributing to breast cell proliferation.

1.4 Importance of PTEN promoter methylation status assessment

Recently, there has been wide progress in studying the mechanisms that are associated
with the inactivation of PTEN. PTEN has been associated with progression of breast
tumerogenesis through a number of mechanisms, such as: loss of heterozygosity
(LOH), germline and somatic mutations, PTEN promoter methylation, PTEN protein
degradation and post-translational modifications [23]. Jovanovic J. et al. [24] reported
that DNA methylation occurs on cytosine residues of CpG dinucleotides in gene
promoters or first exons. In multiple tumor-suppressor genes the methylation has been
detected with correlation to poor prognoses cancers [25].

The epigenetic mechanisms has been reported as regulatory mechanisms in the
differentiation of normal tissues dictating there function and structure [26]. Studies
have shown frequent alterations in PTEN gene in many types of solid tumors
[27,28,29,30]. The methylation alteration in breast cancer has been reported with high
level than that of normal breast tissue [31]. Also, methylation as a prognosis factor
has been reported in ovarian malignant tissue [32], acute lymphocytic leukemia [33],
bladder malignancies [34] and head and neck malignancies [35]. Overall, studies
suggest that epigenetic silencing by promoter methylation of PTEN has been proposed

as a process by which PTEN expression can be suppressed in breast cancer.

1.5 Objectives

The overall objectives of this thesis are to contribute to the understanding of the
correlation between PTEN promoter region DNA methylation with the loss of PTEN
expression and with triple negative breast cancer subtype. Also, to help to explore the
methylation status of PTEN gene in a sample from Palestinian patients.



CHAPTER 2

2 Materials and Methodology

2.1 Patients and tumor characteristics

A total of 38 female patients, diagnosed with breast cancer in Augusta Victoria
hospital, and Center of Advanced Pathology Laboratory were included into the study
from 2009-2014. All the patients were interviewed and a full explanation of the study
was offered, and the patients were consented for participation in the study (annex 1).
The pathological features of the patients including breast cancer subtype, grade, their
immunohistochemistry for ER, PR, Her-2, PTEN protein expression were performed
using IHC staining method , patients clinical parameters such as: surgical procedure,
age, stage, treatment (neo- adjuvant, adjuvant) were also known. The breast cancer
stages were performed according AJCC/UICC TNM classification and stage
grouping and were taken from the medical reports [36]. The promoter methylation

status was detected in all patients.

2.2 Immunohistochemistry (IHC)

Immunohistochemical staining procedure was accomplished according to standard
methods using the automated immunostainer named as Benchmarck -GX (from
Ventana), according to manufacturer's protocol. Formalin-fixed, paraffin-embedded
human breast tissues were sectioned (3 um thick) and mounted on super frosted plus
slides. Sections of breast tumor tissue were incubated on oven at 65°C overnight,
sections were then submitted into the immunostainer. Sections were incubated with
100uL of primary antibodies: PTEN(human/mouse/rat PTEN antibody, antigen
affinity-purified polyclonal rabbit IgG from R&D systems) diluted 1:50 , ER (mouse
monoclonal antibody from Biocare Medical, clone 1D5) and PR (rabbit monoclonal
antibody, Biocare Medical, clone SP2) and for HER-2 (mouse monoclonal antibody,
Biocare Medical, clone CB11) diluted 1:100 for a total of 32 minutes, then slides



were taken from the stainer dehydrated, and mounted with mounting media

(Sigma)and cover slipped (Table 1).

Table 1: Biomarkers used for IHC

Biomarker Pretreatment Dilution
Estrogen H 1:100
Progesterone H 1:100
Her-2 H 1:100
PTEN H 1:50

H: Heating

Control immunostaining slides were performed. Normal breast tissue was used as
positive control for the ER, PR, and breast cancer tissue known to stain positive for

Her 2. Normal breast tissue also was used as positive control for PTEN.

2.3 Biomarker Evaluation: ER, PR, Her-2, and PTEN by

Immunohistochemistry (Scoring System)

The PR, ER expression in primary breast cancer patients were tested according to the
pathologist's interpretation of the proportion score (PS) and intensity score (IS) of
IHC stained positive tumor cell nuclei under light microscope with X200
magnification. An Allred score scaled between 0 and 8 was used which is represented
by the pathologist who did not know the results of the biomarkers or the patient
outcome as a total score (TS) that composed of the following scores:

e A proportion score (PS) was assigned representing the estimated proportion of
positive staining tumor cells (0=none; 1<1/100; 2=1/100 to <1/10; 3=1/10 to
<1/3; 4=1/3-2/3; 5=>2/3).

e The intensity score (IS) was scaled from 0 to 3 (0 = one; 1 = weak; 2 =
intermediate; 3 = strong) [37] (Table 2).



Table 2: Allred Score for ER and PR Status (0-8)*

Percentage Proportion of Intensity score | Average of

staining score or | positive staining | (IS) intensity of

PS cells positively
stained cells

0 None 0 None

1 <1/100 1 Weak

2 1/100 to 1/10 2 Intermediate

3 1/10to 1/3 3 Strong

4 1/3to 2/3

5 >2/3

*Allred Score= PS+IS

Total Score Sum of PSand IS Interpretation

0-2 Negative

3-8 Positive

According to ASCO-CAP guidelines the IHC of Her-2 is considered :negative if the
qualitative score of the IHC staining is 0 or +1 depending on the staining intensity, +2
classified as equivocal (borderline ) , and +3 as positive. When Her-2 is considered
+2 then fluorescence in situ hybridization (FISH) is used to evaluate the number of

the Her-2 gene DNA copies and is scored negative with < 2 copies[38] (Table 3).



Table 3: ASCO-CAP guidelines for the evaluation of the IHC of Her-2

Score Her-2 Status Definition
Assessment
0 Negative No immunostaining
+1 Negative Weak immunostaining,

incomplete membrane
staining of >10 % of

the tumor cells.

+2 Equivocal Complete membranous
staining, either uniform
or weak in at least 10%

of the tumor cells

+3 Positive Uniform, intense
membranous staining
in at least30 % of the

tumor cells.

The normal breast cells showed strong expression of PTEN protein and were
considered as positive control. The evaluation of PTEN expression included staining
distribution and intensity. The evaluation performed with a scoring system.

"Intensity was scored as strong, moderate, or weak. Distribution was scored as diffuse
if 50% of tumor show staining, regional if 15 to 50% of tumor show staining, and
focal if 15% of tumor show staining. Tumors with intense to diffuse, intense to
regional, intense to focal, and moderate to diffuse staining were considered positive
for PTEN expression, while tumors with moderate to regional, moderate to focal, or

weak staining with any distribution were considered negative"[39] (Table 4, Fig 8).



Table 4: PTEN expression scoring system .

PTEN Status Assessment Definition
Negative Weak staining with any Distribution
Negative Moderate to regional, moderate to focal
Positive Intense to diffuse, Intense to Regional,
intense to focal, and moderate
to diffuse staining

2.4 DNA extraction from the paraffin tissue

We selected paraffin-embedded blocks, and we cut 40 um-thick tissue sections from
each. A total of 38 blocks were selected. All of the sections were deparaffinized by
using heat in oven for 2 minutes, then tissues were collected (by gentle scratching for
tissues that were submitted after cutting on the slides using a sterile blade) in 1.5 mli
micro tube, followed by series of xylene treatment to remove paraffin wax, and then
using a graded ethanol series of washing. Dissected tissues were purified by DNA
extraction kit (QlAamp DNA FFPE Tissue Kit from Qiagen) according to
manufacturer's instructions, RNase was used to remove contaminating RNA. Sodium
acetate and isopropanol were added to precipitate the DNA, followed by
centrifugation pellet the DNA. Washing with 70% ethanol was held to remove excess
salts, with repeating for centrifugation step to re-pellet the DNA. The DNA that was
used was extracted from HCT cell line with defective DNA methylation machinery to
ensure unmethylated state so it was used as negative control. Positive control is same

DNA after the in vitro methylation treatment.

2.5 Bisulfate treatment and methylation specific PCR assay (MSP)

Bisulfate conversion of the extracted DNA from FFPE breast cancer tissues were
done to prepare the samples for methylation analysis following the instructions of
manufacturer EpiTect Bisulfate Kit (Qiagen). Treated DNA was amplified in a total

9
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volume of 50 pL solution containing 2X PCR buffer 11, 2.5 mM MgCl,, 200 nM of
each primer mix, 200 uM of dNTPs and 0.6 U Amplitaq Polymerase (Life
Technologies, Carlsbad, CA). The following PCR primers were designed using
MethPrimer tool to assay the methylation status of cytosine and guanine separated by
only one phosphate; phosphate links any two nucleosides together in DNA (CpGs)
from the PTEN promoter region :one specific for the methylated sequence
(M,sense:5'-TATTTCGAGTAAAGGAAGAAGACGA temperature=59.82;
antisense: 5'-ACTACTTTCCGAAAAAAATCACGTA -3' temperature = 59.54; PCR
product, 109bp) ,and the other for the unmethylated sequence
(U,sense:5'-GTTATTATTTTTAGGGTTGGGAATGT-3'temperature=59.02;
antisense: 5-CACACAAAAAATTTAAAACCAAC-3' temperature= 55.64

; PCR product, 122bp).

PCR was performed as follows: one cycle of 94°C for 5 minutes and 3 cycles of 94°
C for 30 seconds, 58° C for 30 seconds, and 72° C for 30seconds, and then 39 cycles
of 94° C for 15 seconds, 56° C for 15 seconds, and 72° C for 15 seconds and one
cycle of 72° C for 10 minutes. Electrophoresis through an 2.5% agarose gel, and the
gel will be stained with ethidium bromide to visualize the DNA under UV
illumination. If the product presents in the methylation reaction this would be an

indication of the presence of methylated PTEN gene.
2.6 Study population

The methylation specific polymerase chain reaction was carried out for thirty eight
breast cancer patients. All the patients were participated in the study. The tumor was
assessed for being satisfactory for study, slides having tumor cells more than 50%
were chosen for each case. The general characteristics of the study population (as
presented in table 5).
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Table5: Characterization of the study population

Triple Non-Triple
Negative Negative
All Breast Cancer | Breast Cancer
Age(years) (26-67)
Total number of
Patients 38 18 20
Grade Total=38
1-2 17 6 11
3 21 12 9
Stage Total=38
| 2 1 1
] 18 11 7
I 18 6 12
Surgical
Procedure Total=38
Mastectomy 21 9 12
Lumpectomy 14 7 7
Core biopsy 3 2 1
Type of breast
cancer Total=38
NOS (not
otherwise
specified) 36 18 18
Colloid 1 0 1
Invasive lobular
carcinoma 1 0 1
Neoadjuvant
therapy Total =38
Neoadjuvant
(Yes) 8 3 5
Neoadjuvant
(No) 30 15 15
Adjuvant
therapy Total =38
Adjuvant (Yes) |37 18 19
Adjuvant (No) 1 0 1
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Triple Non-Triple
Negative Negative
All Breast Cancer | Breast Cancer
Estrogen
receptor (ER) Total=38
Positive 14 0 14
Negative 24 24 0
Progesterone
receptor (PR) Total=38
Positive 11 0 11
Negative 27 27 0
Total=38
Her-2
Positive 8 0 8
Negative 30 30 0
PTEN Total=38
Positive 16 0 16
Negative 22 22 0

All the patients included in the study were females; they represented 100% of the
study specimens, without male patients. According to the present study, the age range
of the 38 patients was between 26 and 67 years, with a mean of 49 years. 23 (61%)

cases were below 50 years old, while 15(39%) cases were more than 50 years old
(Fig. 2).

Percentage of Tumor Cases Below and Above 50
Years Old

80%

=)
=
X

40%
20% A
0% -

Percentage

>50 Years old < 50 Years old

Figure 2: The percentage of tumor cases below and above 50 years old histogram.
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Forty seven percent (18/38 cases) were TNBC and 53% (20/38cases) of the cases
were Non-TNBC. The most common subtype of breast cancer within the study
population was NOS (not otherwise specified) affecting (95%) patients.
Representative results showing the incidences of the main variables are illustrated in

Fig 3.
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Figure 3: The resulting histogram for the incidences of variables present in the study.
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CHAPTER 3

3 Statistical evaluations

3.1 Sampling of the study

The study population composed of breast cancer patients. Thirty eight cases were
chosen randomly according simple random sampling process. The variables in the
present study were age, grade, stage, ER, PR, Her-2, TNBC, neo-adjuvant therapy,
adjuvant therapy, type of breast cancer and PTEN protein expression.

3.2 Statistical tests

The statistical methods that used to evaluate the statistically significance of
association between PTEN methylation and the parameters: age, grade, stage, ER, PR,
Her-2 , TNBC, neo-adjuvant therapy , adjuvant therapy, type of breast cancer and
PTEN protein expression include:

Chi square test for independence: evaluates statistically significant differences
between proportions for two or more groups such as the difference in the proportion
between PTEN methylation group and different clinicopathological characteristics
including TNBCs.

All of the parameters were analyzed with contingency tables and Pearson’s xz test. For
all tests p-value of 0.05 was taken as threshold for statistical significance. The
statistical comparisons were carried out with SPSS "Statistical package (Chicago, IL)
Software" for Windows Version 21.
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CHAPTER 4
4 Results

Table 6 presents the results of PTEN expression by IHC for both TNBC and Non-
TNBC. Twenty two percent of the breast cancers showed loss of PTEN expression,

while sixteen percent showed positive PTEN expression.

Table 6: Results of PTEN expression by IHC

PTEN IHC TNBC Count Non-TNBC Count
Count percentage
within TNBC
PTEN Negative 12 10 22
67% 50% 22%
PTEN Positive 6 10 16
33% 50% 16%
Total 18 20 38
100% 100% 100%

Of the 18 TNBC, the loss of PTEN was seen in 12 (67%) cases, while the loss of
PTEN was seen in 10(50%) cases of the 20 Non-TNBC Fig. 4.
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Percentage of PTEN Lossin TNBC & Non-TNBC
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Figure 4: The resulting histogram of the percentage of PTEN loss in TNBC and Non-
TNBC.

4.1 PTEN promoter methylation by MSP

The DNA methylation status was assessed for patients using methylation specific
polymerase chain reaction method. The resulted gel electrophoresis for the

methylation specific polymerase chain reaction is showed in Fig.5.
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Figure5: Methylation specific polymerase chain reaction gel electrophoresis. The
methylated PTEN promoter (M) with 109 bp MSP product ,while 122 bp product is
indicative of an unmethylated PTEN promoter(U), the positive control for the
methylated primer (+ve M) and for the unmethylated primer positive control (+ve
UM ), the negative control (-ve UM, and —ve M for unmethylated and methylated
primer respectively) .

The results show that the promoter methylation of PTEN gene was detected in 3 out

of 38 specimens (8%), while un-methylation was detected in 35 out of 38 specimens
(92%) Fig. 6.

17



The Percentage of PTEN Methylated and Un-
Methylated BC

B PTEN Methylated

B PTEN Un-Methyla

Figure6: Pie chart shows the percentage of methylated and un-methylated breast

tumors.

The association between PTEN gene methylation status with clinicopathological
characteristics are presented in Table 7. There was no correlation between the PTEN
methylation and loss of PTEN expression (p=0.124). There was no correlation
between the methylation of PTEN and TNBC (p =0.485 ), tumor type (p =0.913 ),
surgical procedure (p =0.227), neo-adjuvant treatment (p =0.587 ), adjuvant therapy
(p =0.767 ), age (P =0.145), grade (p =2.637), Stage (p =0.755), ER status (p =0.896),
PR status (p =0.861), and Her-2 status (p =0.351 ) representative results showing the

correlation between PTEN methylation and variables in table7 .
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Table 7: Association between PTEN promoter methylation and clinicopathological

characteristics in breast cancers

Clinicopathological Factors Number | PTEN PTEN p-value
of Cases | Methylation | Normal
Positive
(%)
Age (years) <50 23 3(13%) 20(87%) | 0.145,NS
>50 15 0(0) 15(100%)
Grade | 2 0(0) 2(100%) | 2.637,NS
Il 15 0(0) 15(100%)
1 21 3(14%) 18(86%)
Stage | 2 0(0) 2(100%) | 0.755,NS
I 18 2(11%) 16(89%)
1l 18 1(6%) 17(94%)
Type of breast NOS (not 36 3(8%) 33(92%) 0.913,NS
cancer otherwise
specified)
Colloid 1 0(0) 1(100%)
Invasive
carcinoma | °0) 1(100%)
Surgical Mastectomy | 21 1(5%) 20(95%) 0.227,NS
Procedure Lumpectomy | 14 1(7%) 13(93%)
Core biopsy 3 1(33%) 2(67%)
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Clinicopathological Factors Number | PTEN PTEN p-value
of Cases | Methylation | Normal
Positive
(%)
Neoadjuvant Neoadjuvant | 8 1(12.5%) 7(87.5%) | 0.587,NS
therapy (Yes)
Neoadjuvant
(No) 30 2(7%) 28(93%)
Adjuvant Adjuvant 37 3(8%) 34(92%) 0.767,NS
therapy (Yes)
Adjuvant
(No) 1 0(0) 1(100%)
ER Positive 14 1(7%) 13(93%) | 0.896,NS
Negative 24 2(8%) 22(92%)
PR Positive 11 1(9%) 10(91%) | 0.861,NS
Negative 27 2(7%) 25(93%)
Her-2 Positive 8 0(0) 8(100%) | 0.351,NS
Negative 30 3(10%) 27(90%)
PTEN Positive 16 0(0) 16(100%) | 0.124,NS
Negative 22 3(14%) 19(86%)
TNBC Present 18 2(11%) 16(89%) | 0.485,NS
Absent 20 1(5%) 19(95%)

“NS: Not Significant

20




4.1.1 The association between PTEN gene methylation status with loss of PTEN

expression

Of the 22 cases with loss of PTEN expression, 14 %( 3/22 cases) had methylated
PTEN, while 86 %( 19/22cases) of the negative PTEN expression tumors without
methylation, the percentage of PTEN methylation in relative to PTEN loss showed in
Fig.7. Of the 38 cases, 42% (16 /38 cases) express PTEN, without PTEN promoter
methylation.

The Percentage of PTEN Methylation in Relative to
PTEN Loss

W PTEN Loss & PTEN
Methylation

M PTEN Loss & PTEN U
Methylation

Figure 7: Pie chart illustrates the percentage of methylated and un-methylated breast

tumors in relative to PTEN loss.

4.1.2 The association between PTEN gene methylation status with TNBC

The association between PTEN gene methylation status with TNBC is presented in
Fig 8. The results show 11 % (2/18 cases) of breast tumor methylated cases with
TNBC, and 89 %( 16/18cases) of the TNBC cases without methylation.

21



The Percentage of PTEN Methylation in Relative to
TNB
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Figure 8: The resulting pie chart illustrates the percentage of methylated and un-

methylated breast tumors in relative to TNBC.
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CHAPTER 5

5.1 Discussion
In the present study, we found that 22% of the Palestinian women breast cancers in

the study sample exhibited loss of PTEN expression. In breast cancers, results
showing that PTEN protein loss are associated with poor prognosis and might
contribute to the development of breast cancer [40]. Forty seven percent of the cases
were TNBC and loss of PTEN gene expression was seen in 67% of TNBC cases. These
results are in agreement with Marty B. et al. [41] who reported that triple negative
breast cancers often exhibit alterations in PTEN gene .In addition, the study of Al-
Tamimi DM et al.[42] showed similar incidence of the TNBC, which was 39% in
Saudi Arabia population. A recent study by Yanyuan Wu. et al. [43] also come with
our results with some discrepancies which may be due to small sample size since the
prevalence of the TNBC was 28 % in African-American, and 19% in Hispanics
women, with significant association between PTEN loss and TNBC in African-
American women. In this study, we analyzed the PTEN gene promoter methylation
using methylation specific polymerase chain reaction (MSP) in breast cancer patients.
We performed MSP because it clears any bias comes from the existence of DNA
methylation in the normal epithelial breast tissue. The methylation analysis has been
reported that it offers number of advantages when compared with other DNA
alterations in cancer [44]. To avoid contamination with normal epithelial cells we
performed methylation specific polymerase chain reaction on the paraffin tissues that
consist of breast tumor tissue only. In the present study, PTEN promoter methylation
was investigated to understand its correlation with the clinicopathological
characteristics, especially the poor prognosis subtype of breast cancer (TNBC), and
loss of PTEN expression, but the results showed no correlation. In breast carcinomas
results regarding methylation suggesting that gene methylation may be associated to
different clinicopathological factors[45].We did not detect significant association
between PTEN promoter methylation and age, grade, stage, surgical procedure, tumor
type, ER, PR, and Her-2. Furthermore, there was no association between PTEN
promoter methylation and treatment with adjuvant and neo adjuvant therapy. In the
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present study, the analyzed 38 specimens of breast cancer showed that PTEN
promoter methylation was detected in 8%. Our findings are in concordance with
previous study, reporting that the PTEN promoter methylation has been detected in
14.3% of ductal carcinoma in situ Sweden patients [46]. In addition, low methylation
of PTEN (6%) were detected by Tserga A. et al. [47] without clinicopathological
correlation in agreement with our results . PTEN promoter methylation was detected
in 18% of Korean patients [48].The low percentage of PTEN promoter methylation
detected in this study suggests that the methylation may be not the mechanism of
inactivation among Palestinian breast cancer patients. In contrast with our results, the
findings that were detected in Taiwanese patients by Hou M. etal. [49] who studied
PTEN methylation in breast cancer, and 70% of breast malignancies found to be
methylated. In addition, Vallian Sadeq et al. [50] reported methylation in 70% of the
Iranian breast cancer patients. The different methylation percentages can be explained
by the methodology used detect methylation results, the primers used in each study,
and ethnic discrepancy. Fourteen percent of the cases (3/22 cases) were methylated
with loss of PTEN protein expression. Of the 38 cases, 42% (16 /38 cases) express
PTEN, without PTEN promoter methylation. Therefore, no significant correlation
between methylation and loss of PTEN expression (p-value=0.124). In agreement of
several studies which showed the presence of PTEN methylation in cases with loss of
PTEN expression, such as Khan S. et al. [51] who found methylation in the PTEN
promoter region in 60% of breast cancer patients with loss of PTEN expression . The
divergence between the incidence of the loss of PTEN expression that was 58%, with
the incidence of PTEN promoter methylation in our thesis, and the detection of 86 %(
19/22cases) unmethylated breast tumors that had loss of PTEN expression; suggest
other inactivation mechanisms that affect the loss of PTEN expression. These include
loss of heterozygosity (LOH), though this has been reported in only a minority of
breast cancers [52].The results show that the majority of the TNBC cases were
without methylation. We showed that the PTEN promoter methylation was not
correlated with TNBC (p-value=0.485).These findings are consistent with the
findings showed by Holm K. etal. [53] who stated that the TNBC subtype have low
methylation frequencies of several CPG islands in comparison with Luminal B
tumors which showed a high methylation frequencies. The lack of significant
correlations in the present study may be due to the small sample size. Nevertheless
24
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our data was the first to present the methylation status of the promoter region of
PTEN gene in Palestinian patient's samples.

In conclusion, from our present observations, we detect PTEN promoter methylation
in 8% of the breast tumors. Our data show that methylation of the PTEN promoter in
38 breast cancer women is not significantly associated with the loss of PTEN protein
expression, and triple negative breast cancer subtype (TNBC) in these samples.
Although, the methylated cases are rare among the Palestinian patients, but further

studies using large sample size and high throughput analysis is highly recommended.
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Annexes

Patient's consent format
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Table of methylation status results

Labt  PIOMeth PIOIHCER PR Her-2 AgeRang Age Tumor Size Stage Lymph Node MetastaticRejonal Lymph Node  Distant Metastasis ~ Grade NeoadjuvantChrmotherapy Surgical Procedur Adjuvant Chemotherapy Tumor Type
0000 | M NN N N[00 (4] T2 1A Present N2 M0 Il Yes Lumpectomy Yes NOS
B0 | U NN NN 303 (39 T | IA Present NL MX Il No Mastectomy Yes NOS
N8H12| U NN NN [ 508 [d4] T3 | 1A Present N2 M0 Il Yes Mastectomy Yes NOS
B LU NN NN [ 303 (3] T3 | NIA Present N M0 Il No Mastectomy Yes NOS
84 1 U | N[ NJ] N | NS08 |5 T [IB Absent NO MO Il No Mestectomy Yes NOS
101 U [ NN N] N[04 13118 Absent N ND I No Core biopsy. Yes NOS
050-3 ] U NN NN [ 508 (52 T2 ]IB Present N MO [ No Mastectomy Yes NOS
U3 | U NN N N 5059 %] T3 [ 1A Present N MX | No Lumpectomy Yes NOS
02 U NN NN [ 508 [5%] T2 |1IA Absent N0 Mnla I No Lumpectomy Yes NOS
140 U NN NN [ 4040 (4] T | 1TA Present NI Mnla I Yes Mastectomy Yes NOS
20 | M | N N[ N|N]XB|B| T2 |IA Absent NO ND Il No Core biopsy Yes NOS
061 | U NN NN [ 508 [5%9] T2 | 1A Present N0 Mnla Il No Mastectomy Yes NOS
15642 | U | NP | N| 0608 |67] T [IA Present N MX [ Yes Lumpectomy Yes NOS
%8B | U NP P 0[N0 T2 |IB Present N2 MX Il No Mastectomy Yes NOS
i} U NCPN N[ L[ 049 8] T2 [ 1IA Present N2 MX Il No Core hiopsy Yes NOS
M2 U NP N L4040 (4] T2 1A Present N2 M0 Il No Mastectomy Yes NOS
ML | M NP PO |00 (0] T2 ]1IB Present N M0 Il No Mastectomy Yes NOS
i) v NP P |0 | 4040 (4] T2 |IA Absent N0 Mnla I No Lumpectomy Yes NOS
BB | U NCJP P |0 [ 4049 )46) T2 [1IA Present N2 MO [ No Mastectomy Yes NOS
50 U N TP P |0 [ 5058 T2 |IA Absent N0 MO | No Lumpectomy Yes Calloid Carcinoma
911 | U NN P o[ )4] T | Absent N0 Mnla Il No Mastectomy Yes NOS
U | U NP N0 | 4040 (8] T |IA Present N Mnla Il Yes Lumpectomy Yes NOS
B | U PIN] N | N 606960 12 | 1B Present N MX Il No Lumpectomy Yes NOS
1384 U PN N | N[ 40 (8] T | Absent NO MO Il No Lumpectomy Yes NOS
1054 U PN NN QOO (4| T2 | 1IA Present N2 Mnla Il No Mastectomy Yes NOS
29 U PIN] N | N Q9|4 T2 | 1A Absent N0 Mnla Il No Lumpectomy Yes NOS
826 U PPN N | N |58 |54 12 |1IB Present N3 MX Il No Mastectomy Yes NOS
26410 | U PN NN J6069 [64] T2 | A Absent N0 Mnla I No Lumpectomy Yes NOS
4607 U PP N | N |58 |5 1 |IIA Present N2 MO Il Yes Lumpectomy No NOS
658 U PN N P44 (48] T4 | NIB Absent N0 MX I No Mastectomy Yes NOS
s | v PN N | P 6069 [64] T2 | IIA Absent NO MX [ No Mestectomy Yes NOS
91216 U PPl PP 4494 T3 |IIB Present N3 MX Il No Mastectomy Yes NOS
1623131 U PIP ] P N30 |3B] TT | NA Present N2 MX I Yes Mastectomy Yes NOS
1541812 U PIN] NP0 |3%] 13 | A Present N2 MX Il No Lumpectomy Yes NOS
213 U PIP | P | P60S9|62] T2 | IA Present N2 M0 Il No Mastectomy Yes NOS
W3 | U PIP P | N J09 &) 13 | 1IB Present N3 M0 Il No Mastectomy Yes NOS
03B | U PIP] PN 00|47 T3 | NIA Present N MO I No Mastectomy Yes Invasive Lobular Carcinoma
W3 | U PPIN| N | P 50% |5 10 | lIB Present N3 Mnla Il Yes Lumpectomy Yes NOS
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