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ABSTRACT

Background: While two-thirds of breast cancers express
hormone receptors for either estrogen (ER) and/or
progesterone (PR) , genetically altered PI3K pathway was
found in more than 70% of ER-positive breast cancers.An
aberrant activity of cyclin-dependent kinase 1 (CDK1) in a
wide variety of human cancers has selectively constituted
an attractive pharmacological targets in MYC-dependent
human breast cancer cells.

Aim of the study: Role of p110-beta as well as and CDK 1
in the pathogenesis of subset of breast cancers and
contribution in their carcinogenesis.

Type of the study: is a retrospective study

Methods: This retrospective research enrolled 70 paraffin
embedded breast tissue blocks which were retrieved from
archives of the period 2011 till 2017 at major hospitals and
private histopathological laboratories as well as Forensic
Medicine Institute in Baghdad. They comprised 30 breast
cancers, 25 benign breast tumors and 15 apparently normal
breast autopsies. Two 4 mm - thick sections were specified
on positively charged slides for monoclonal primary p110 as
well as and CDK 2 antibodies using immune-enzymatic
antigen detection system for immunohistochemistry (IHC)
techniques.

Results: Seventeen out of 30 (56.7%) of the total breast
cancer cases in this study showed positive

immunohistochemistry reaction(IHC) for detection of P110-
beta gene expression in these tissues. In the benign group,
6 out of 25 cases (24%) revealed positive IHC signals. None
of control group presented positive signals. The differences
begroup tween the percentages of P110-beta in breast
cancers and each of control group and benign breast tumors
group are statistically very highly significant (P value = <
0.0001). The expression of CDK1 was detected in 53.3%
(16 out of 30) of breast cancers tissues and in 44% (11 out
of 25) benign breast tumors, whereas none of control group
of tissues showed CDK1- expression.

Conclusions: The present data indicate that p110-beta as
well as and CDK 1 could have a role in the pathogenesis of
subset of breast cancers and contribution in their
carcinogenesis.
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wo-thirds of breast cancers are expressing

hormonal receptors for either estrogen (ER)

and/or progesterone (PR). Adjuvant anti estrogen

therapies have a great successful role in these
hormonal-dependent cancers, yet a respective bulk of
patients developed resistant metastatic disease (1).A
genetically altered PI3K pathway [its products,
phosphatidylinositol 3,4,5 triphosphate (PIP3)] was
found in more than 70% of ER-positive breast cancers
(2,3). Activation of PI3K led to anti-estrogen resistance
of such cancers (4). Tumor suppressor phosphatase
and PTEN dephosphorylate PIP3 and then antagonize
PI3K .Thus, combined inhibition of both p110a and
p110B, was required for sustained therapeutic effect in
cases of PTEN-deficient, ER-positive breast cancers .
Herein, PI3K inhibitors are being developed for the
treatment of breast and other cancers (5,6). The p110a
is essential for growth of tumors driven by PIK3CA
mutations while p110B can mediate tumorigenesis in
some of those with PTEN-deficient cancers (7,8).
Therefore, p110B-selective inhibitors have focused on
those cancers which frequently harbor PTEN alterations,
such as prostate cancers, lung squamous cell
carcinomas, and the triple-negative breast cancers
(9).Inhibition of PI3K suppresses anti-estrogen-resistant
growth of ER-positive breast cancer cells (10,

11).Phosphatidylinositol 3-kinase a has specific function
in cell survival and phosphatidylinositol 3-kinase b in
DNA synthesis of human colon carcinoma cells
(12).Phosphoinositide 3-kinases (PI3K) are lipid kinases
that arerapidly produced upon cell stimulation and play a
role of second messenger during cell growth, survival,
migration and membrane trafficking (13). A specific
function for phosphatidylinositol 3-kinase a (p85 a-p110
a) in cell survival and for phosphatidylinositol 3-kinase b
(p85 a-p110 B) in de novo DNA synthesis of human
colon carcinoma cells. The gain of function by
p110-mutation or overexpression was common in
human cancers (14- 16). In contrast, no somatic
mutations of the genes encoding of the B, y, and &
isoforms and as such, their correlations to human
cancers were much less reported (17), although
increased expression of the B and & isoforms occurred
in some bladder and colonic tumors as well as
glioblastoma (18, 19). The y isoform controls migration
of breast cancer cells, is requirement for regulation of
the chemotaxis in cancer progression in carcinoma cells
(20),and involved in tumor angiogenesis (21).Herein, the
chemotaxis in macrophages requires PI3K_ and Class
IA enzymes ( i. e. p85/p110alpha and p85/p110 B) (22).

To date, twenty different CDKs have been reported in
mammalian cells and about the same number of cyclins
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(23). Three interphase cyclin-dependent kinases (CDK2,
CDK4 and CDK®6) and the mitotic (CDK1), were found
asthe “master regulators” of cell cycle progression,
molecular engines that drive cell cycle transitions
(24,25).Expression of cyclin-D in association and
activation of CDK4 and CDK6 promote phosphorylation
of the Retinoblastoma pocket protein, de-repressing E2F
transcription factors, thereby expression of genes for
G1/S transition, including Cyclin E. (26,27).
Phosphorylation of Cdk1 will inhibit its activity during G2-
phase and Cyclin B1 (allosteric activator of Cdk1) is
influenced by this phosphorylation (28,29),and later the
anaphase promoting complex must destroy this cyclin B
to allow proceeding of mitosis (30).Targeting cyclin-
dependent kinase 1 (CDK1) but not CDK4/6 or CDK2 is
selectively lethal to MYC-dependent human breast
cancer cells.The MYC oncogeneamplification has been
found in approximately 15% of human breast cancers
(31,32). MYC over-expression results in transcriptional
amplification andcell cycle progression (33).However,
gene amplification was not only the reason of the
observed MYC over-expression . In breast cancer cells,
increased cyclin E-CDK2 activity has contributed to
MYC-induced G1-S phase transition (34),possibly
through suppression of CDK inhibitor, namely p21.
However, consequently, cancerous cells have other
genes or pathways to overcome the anti-tumorigenic
effects of activation of MYC, whereby several cell cycle
kinases identified as MYC-synthetic lethal genes in
different types of cancer, including CDK2 (35) and
CDK1 (36).Aberrantly activated CDK could induce
unscheduled cellular proliferation that led to genomic as
well as chromosomal instability in cancer cells and as
such, series of specific CDK inhibitors have been
developed for tumorous cells (37).This study is aiming to
analyze the rate of concordance ofp110Band CDK1
translational expression in breast tissues from a group
ofpatients with malignant and benign breast tumors.

Methods:

Study Groups: This study was designed as a
retrospective research. Therefore, a collective number of
(70) formalin-fixed, paraffin embedded breast tissue
blocks enrolled in this study which comprised both
patients and control samples that their age ranged from
38 to76 years. These retrospective paraffin-embedded
samples were retrieved from the archives of the period
from 2011 till 2017 belonging to major hospitals and
private histopathological laboratories in Baghdad. The
diagnoses were based on their accompanied
pathological reports of the corresponding patients.
These blocks included a group of (30) biopsies from
patients who had undergone surgical operation or
biopsies for their breast cancers (BC), (25) biopsies from
patients who had undergone surgical operation or
biopsies for their benign breast tumors and (15)
autopsies from apparently normal breast tissues control
group. These breast tissues were properly subjected to
fixation as well as paraffin embedding and used for this
research work as an age- and sex- matched groups.
Laboratory methods:

SLIDE PREPARATION: Tissue sectioning of the tissue
blocks was conducted at the histopathological
department of Teaching laboratories / Medical City and
a confirmatory histopathological evaluation of each
obtained tissue blocks was done by a consultant

pathologist. One paraffin embedded (4 mm) thick-tissue
section was prepared and mounted on ordinary glass
slide and stained with hematoxyline and eosin, while
other (4 mm) thick-tissue sections were stuck onto
positively charged slide to be used for detection of p110-
antigen using Mouse and Rabbit Specific HRP/DAB
(ABC) Detection IHC kit that was purchased from
(Abcam, UK) , an immunoenzymatic antigen detection
system for immunohistochemistry techniques, using
specificRabbit Monoclonal primary p110 antibody as
well as and CDK 2 antibody which were also purchased
from (Abcam, UK).The details of methods for performing
IHC reaction with these antibodies were conducted
according the instructions of that manufacturing
company, and were done in the Research Laboratory of
the Clinical Communicable Diseases Research Unit, at
College of Medicine, University of Baghdad
Histopathological  Analysis: According to the
specification of the used kits, the proper use of IHC
detection system gave an intense blue signal at specific
sites of the antibody reaction in positive test tissues.
The signal was evaluated microscopically using x 100
lens for counting the positive cells. The IHC results were
given intensity and percentage scores based on intensity
of positive signals and number of cells that gave these
signals, respectively. Positive cells have been counted
in 10 different fields of 100 cells for each sample where
the average percentage of positive cells within the 10
fields was determined. A scale of 0-3 was applied for
relative intensity with O corresponding to no detectable
ISH reaction, and 1, 2, 3 equivalents to low, moderate,
and high intensity of reaction respectively. The results
were assigned to one of the following percentage score
categories: 1%-25% (score 1), 26%-50% (score 2) or >
50% (score 3) (38).

Statistical Analysis:T test, ANOVA test, and Chi square
have been applied for statistical examination of results
obtained in this research. The statistical analysis was
done by using Pentium-4 computer through the SPSS
program (version-19) and Excel application.

Results

Distribution of patients with breast tumors group
according to their Age .

The archival specimens collected in this study were
related to breast tumor patients whom ages were ranged
from fifteen years to seventy five years. The mean age
of the patients with breast carcinoma (45.9 + 11.9 years
) was higher than the mean age of the benign group
(42.5 + 14.4 years) and the mean age of those females
in the group of healthy control (36.8+ 14.4 years ). There
are significant statistical differences ( p< 0.05) between
different groups according to age ( Table 1 ). In
malignant breast tumors, the most commonly affected
age stratum was (41-60) years which constituted 53.3%
, while the age stratum (31-40 years) was constituted
30% , followed by 8.33 % for each of age stratum (15 -
30years ) and (61 -75 years) . In benign breast
tumors, the most affected age stratum (35 - 60years)
constituting 56% followed by 22 % for each of age
stratum of (15 -34 years) and (61-72 years) . Statistical
comparison of these age strata revealed significant
differences (p< 0.05).

Histopathological Grading of Breast Carcinomas:

On distributing breast carcinoma group according to
their grading of breast cancers(Table 2) ,the results of
present study show that poorly differentiated grade
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breast carcinomas constituted 40% (12 of total 30
cases) , whereas cases with moderately and well
differentiated grades constituted 33.3% (10 out of 30
cases) and 26.7 % (8 out of 30 cases) , respectively
.The statistical analysis of grading distribution of breast
carcinoma shows significant differences
(p<0.05)between poorly differentiated grade and well
differentiated grade, while non-significant difference was
noticed between poorly differentiated and moderately
differentiated breast carcinomas .

P110 Beta- Associated Breast Tumors . It was found
after application and analysis of (IHC) for detection of
P110- beta gene expression in the tissues obtained from
patients with breast cancers as well as benign breast
tumors that seventeen (17) out of thirty (30) patients with
carcinoma of breast showed positive
immunohistochemistry reaction where it constituted
56.7% of the total breast cancer cases of this study
(Table 3 and Figure 1 ). The benign group revealed
24% positive signals which represented 6 out of 25
cases in this group. None of control group presented
positive signals for P110-beta-IHC test However, in
comparison to the percentage of P110-beta in healthy
control group as well as in the group of benign breast
tumor, the differences between the percentages of
P110-beta in tissues of patients with breast cancers and
each of these above mentioned groups are statistically
very highly significant (P value = < 0.0001).

IV. Distribution of grading of breast carcinomas
according to the IHC results for P110-beta detection.
The P110-betapositive results of IHC were detected in
61.5% (8 out of 13) of these tissue with breast cancers
showing moderate differentiated grade, followed by
tissues showing the well differentiated grade (i.e. 5out of
9) where it comprised 55.6% of the total number of this
grade , and lastly by tissues with poor differentiated
grade where it constituted 50% of total number of this
grade (i.e.4 out of 8). Statistically, the distribution of IHC
results for detection of P110-beta according to the
grading of breast carcinoma shows non-significant
differences (P>0.05) (Table 4).

V. Results of CDK1- IHC Signal Scoring: The expression
of CDK1 protein was detected as a brownish
discoloration at nuclear localization (Figure 2). The
expression of CDK1 was detected by in 53.3% (16 out
of 30 ) cells with breast cancers and in 44% (11 out of
25) cases benign breast tumor , while none of control
group showed CDK1- expression . A high percentage
(56.2% :9 out of 16 cases) was involving cases with
malignant breast tumors that have moderate score
(score 1) .While, in benign breast tumor group, 45.5%(5
out of 11) were found to have either weak score (score
I) or moderate score ( score Il ). Statistically, significant
differences ( p <0.05) were found on comparing the
results (according to score) when each group of breast
cancers and benign breast tumors were compared to
control group, but the difference between the group of
malignant and benign breast tumors was statistically not
significant( Table 5).

VI. The relation of CDK1-tumor suppressor gene
expression to histopathological grading of breast
carcinoma:- Table (6) shows the relation of CDK1
expression to the grade of breast carcinoma of this
study. It was found that the percentage of positive - IHC
reactions in the well differentiated grade was (55.5%; 5
cases out of 9) while the percentage of those tissues
with moderately differentiated grade that showed
positive CDK1-IHC reactions was (61.5% ;8 cases out of
13 ) and lastly the percentage of these cancers with
poorly differentiated grade that showed such positive
IHC reactions was (37.5%; 3 cases out of 8 ).
Statistically, there are non-significant differences
regarding the distribution of CDK1-IHC reactions
according to tissue differentiation of breast cancer in the
present study (P> 0.05). There are strong positive
relationships (with highly significant correlation) between
the results of P110-beta and CDK1imarkers (p
<0.01).Also, there are no-significant correlations among
the results of P110-beta &CDK1 and grade of breast
cancer (Table 7).

Table (1): Distribution of breast tumor patients according to their age .

The Patients N Mean Age S.D SE Minimum Maximum
Malignant Breast 30 45.9 11.9 1.05 16.0 75
Tumors
Benign Breast 25 42.5 14.4 2.94 15.0 72
Tumors
Healthy Breast 20 36.8 14.4 3.23 17.0 72
Tissues Control
Statistical ( P <0.05) =0.009
Analysis
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Table ( 2) : Grading of Breast cancers group.

Grading / Differentiation N %
Well * 8 26.7
Moderately ** 10 33.3

Poorly 12 40
Total 30 100.0

* Significant differences when well grade compared to poorly grade. **Non significant difference when moderate

grade compared to poorly grade.

Table (3): Results of immunohistochemistry for detecting P110-beta in tissues with breast tumors.

P110-beta Total Comparison of significant
Studied groups immunohistochemistry
Positive Negative P-value Sig.
Breast Cancers N 17 13 30
% 56.7 43.3 100
Highly
Benign Breast tumors N 6 19 25 0.001 Sig.
% 24 76 100 (P<0.01)
Healthy control N 0 15 15
% 0 100 100

"‘)' *';‘

.L“q

FIGURE 1: Immunohistochemical reactions (IHC) for detection of P110-beta usingspecific primary antibodies for P110-
beta and biotinylated -labeled anti- P110-beta ;Stained with HRP/DAB (brown) and counter stained by hematoxyline
(Blue).A. Invasive breast ductal carcinoma with negative P110-beta -IHC reaction(40X). B. Invasive breast cancer with

positive P110-beta -IHC reaction that revealed high score and strong signal intensity (40X).
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Table (4): The distribution of IHC results for P110-beta detection according to the grading of breast carcinoma :-

Grade P110-beta Total Comparison of significant
immunohistochemistry
Positive Negative P-value Sig.
ISH ISH
well N 5 4 9
% 55.6 44.4 100
moderate N 8 5 13 Non Sig.
% 61.5 38.5 100 0.387 (P>0.05)
poor N 4 4 8
% 50 50 100
Total N 17 13 30
% 56.7 43.3 100

Table (5): Frequency distribution of immunohistochemistry results of CDK1 protein according to the signal scoring.

CDK1 expression | Healthy breast Tissues Benign breast P
(n=15) Tumors Breast Cancers
(n=25) (n=30)
N % N % N %
Negative 15/15 100.0 14/25 56.0 14/30 46.7 <0.004
Positive 0 0.00 11/25 44.0 16/30 53.3 significant
= | 0 0.0 5/11 45.5 3/16 18.8
§ 2 Il 0 0.0 5/11 45.5 9/16 56.2
1] 0 0.0 1/11 9.00 4/16 25
Mean Rank 100.1 91.5

A

FIGURE 2: Immunohistochemical reactions (IHC) for detection of CDK1 usingspecific primary antibodies for CDK1and
biotinylated -labeled anti-CDK1;Stained with HRP/DAB (brown) and counter stained by hematoxyline (Blue).A. Invasive
breast ductal carcinoma with negative CDK1-IHC reaction(40X). B. Invasive breast cancer with positive CDK1-IHC
reaction that revealed high score and strong signal intensity (40X).

Table (6):The distribution of CDK1 expression tests results according to tumor grade/ differentiation of breast carcinoma .

Tumor grade CDK1 over Total
expression
Positive CDK1 IHC Negative CDK1 IHC

Well Count 5 4 9
% within grade 55.5% 44.5% 100.0%
% within CDK1 31.2% 28.6% 29.6%

Moderate Count 8 5 13
% within grade 61.5% 38.5% 100.0%
% within CDK1 50% 35.7% 44.4%

Poor Count 3 5 8
% within Grade 37.5% 62.5% 100.0%
% within CDK1 18.8% 35.7% 25.9%

Total Count 16 14 30
% within grade 53.3% 46.7% 100.0%
% within CDK1 100.0% 100.0% 100.0%
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Table (7): Correlations among studied markers P110-beta & CDK1, within Grade and Age in patients with Breast

Cancer.
Assay
Spearman's rho Age Grade CDK1
groups
/Year
Grade r. .063
P-value .697
CDK1 r. .009 .209
P-value .956 .196
P110-beta r. -.027 .093 -.066
P-value .867 .566 .685*

*Correlation is significant (P<0.05).

VII. Correlations among studied markers (P110-beta,
CDK1) within Grade and Age in patients with Breast
Cancers:There are strong positive relationships (with
highly significant correlation) between the results of
P110-beta and CDK1markers (p <0.01).Also, there are
no-significant correlations among the results of P110-
beta &CDK1 and grade of breast cancer (Table 7).

Discussion:

In Iraqi females, breast cancers are on the top of their
commonest ten cancers in Irag, where they account for
one third of female cancers (39).Most of these Iraqi
patients were diagnosed in the younger aged patients
who were at late stage of presentation whom breast
tissues have showed more aggressive tumor behaviors,
where these could be related to the life style as well as
many hereditary and environmental factors (40). The
initial reports have noticed an association between
breast cancers and cervical intraepithelial neoplastic
lesions. However, molecular events in the genesis of the
majority of breast cancers are yet unknown (41). Aging
was generally noticed as a risk factor that increases a
possibility of malignant changes in the breast epithelial
tissues. The present preliminary results might also point
for the importance of such risk factor in the studied
breast cancers tissues where they could be related to
the effect of hormonal changes during long exposure of
these breast epithelial tissues to them (42). In the
current study, the age of patients from where these
tissues were obtained was ranging between 38-69 years
and their mean age was 52.8 + 8.6 years. The present
results are consistent with many Iraqgi as well as global
reports that breast malignant tumors are usually
targeting females aged over forty 29-32. (43). The
present results could also point for such importance of
age factor, along with the prolonged effect of hormonal
changes, in the carcinogenesis of this group of breast
cancers (44). The estrogen and its derivatives were
incriminated in breast carcinogenesis, and as such
estrogen receptor - positive breast carcinomas are more
sensitive to anti-estrogen therapies (45). In addition, it
was found that cancers in young- aged women have
higher grade and proliferation fractions, more vascular
invasion and expressed fewer estrogen and
progesterone receptors when compared to cancers in
older women (46). Various previous studies have
analyzed the importance of histopathological grading as
an important parameter for risk assessment in BC
patients (47).Herein, this study has followed the most
popular grading system, Nottingham modification of

Scarf-Bloom-Richardson system (which depends on
tubular formation, nuclear pleomorphic and mitotic
figures), to evaluate the histopathological grading of our
series of breast cancers. Regarding grading of the
studied tissues, our results are consistent to the
percentages of other Iragi study by AL-Anbari in (48)
who found 11% of their BC tissues were in grade | , 48%
in grade Il and 41% in grade lll. Likewise, another study
by AL-Khafaji in (49) revealed a similar
percentages;11% , 58% and 31% for grade |, Il , and IlI,
respectively , while in the group of BC tissues from
Syrian patients were 4.7% for grade |, 66.6%for grade Il
and 28.8% for grade Ill. However, in the study of Zubair
et al ., (50) only 4.17% of tissues have grade | whereas
grade Il constituted 75.8% and 20% were grade Il .In
Iraq, it was demonstrated that poorly differentiated
grades have associated with high frequency of hormonal
receptor-negative tumors and DNA aneuploidy; and in
turn were indicating for poor prognosis (51). It was
reported that survival rate for10-years in patients with
grade | cancers reached 80% and 45% for those with
grade Ill cancers (Rosai and Ackermans,2004)while
death due to breast carcinoma was 90% among patients
with BC tissues graded as Il cancers (52). In the current
study , was found 56.7%(17 out of 30 cases) of the total
breast cancer cases in this study showed positive
immunohistochemistry reaction(IHC) for detection of
P110- beta gene expression in these tissues. The
combined inhibition of p110-a most effectively inhibits
AKT/mTORC1 signaling,cell growth and survival, and
tumor growth in PTEN-deficient, ER+ breast cancers.
While, p110-0 inhibition suppressed the majority of AKT
activation, where PTEN-deficient cancer cells have a
large excess of PI3K/AKT signaling and only a small
fraction is required to maintain mTORC1 activation.
Herein, it is unclear whether the anti-estrogen treatment
was uniformly increase the anticancer effects of PI3K
inhibition in PTEN-deficient, ER+ breast cancers (53).
Recently, it was demonstrated by Costa et al that
combined p110 & inhibition did more effectively
decrease PIP3levels and cell viability than the single-
isoform inhibition in PIK3CA mutant ER+ breast cancer
cells. However, inhibition of p110 maximally
suppressed P-AKT levels, suggesting that p110a drives
AKT-independent pro growth signaling in P/K3CA-
mutant cells (54). It was found that increased activity
may involve an overexpression of p110and p110B in
some of those cancers studied by Backer et al., (55) and
Rodriguez-Viciana et al., (56). Overexpression of the
catalytic subunit alone was sufficient to generate a fully

Al-Kindy College Medical Journal 2017: Vol.13 No. 2

132

enjkmc.uobaghdad.edu.iq



mmunohistochemical Targeting.... Mohammed A.M. Al-Qurtas

active enzyme which was revealed by p85a excess in
these cancer cells. However, additional mechanisms
may also participate in enzymatic deregulation, including
tyrosine kinase overexpression and mutation of Ras or
the p85 regulatory subunit. Many functions were
previously attributed for PI3Ks in cell division, survival,
cell differentiation, migration and tumor invasion (57).
However, most of these reports did not discriminate
between p1106 and p110a, precluding from specific
functions. Overexpression of the wild-type catalytic
subunits p110 B, -y, or -0 of class | PI3K is sufficient to
induce an oncogenic phenotype in cultured cells. In
contrast, wild-type p110alacks this transforming
potential but could be acquired by point mutations or by
myristylation or farnesylation (58). There are reports
pointing for an elevated expression of p110 $ and p110
® in various human cancers (59).In contrast to the
prevalence of p110a mutations detected in various
tumor types, there have been no reports of cancer-
specific mutations in p110B, -y, or -& (60) where
absence of the mutations in these non- a isoforms might
point for their oncogenic potential as wild-type proteins.
It appears that differential expression of wild-type p110p,
-y, or -0 made re-examining the expression profiles of
various cancers for possible up-regulation of non-_
isoforms at the RNA and protein levels worthwhile .
However, the reasons for this oncogenic potential of the
non- a isoforms of p110 are not known. The
oncogenicity of all isoforms of class | p110 depends on
kinase activity. For the tumor-suppressive effect of the
lipid phosphatase PTEN, it is strongly argue in favor of a
dominant, if not exclusive, role of lipid kinase activities in
the oncogenic transformation induced by p110
isoforms.The  requirements for upstream and
downstream signaling in the transformation process
induced by the p110 isoforms are in accord with
published literature. These requirements divide the
isoforms into two groups: one consisting of p110_ and -
_, the other encompassing p110a and -6.Bothp110a and
-0 are linkedto upstream receptor tyrosine kinases ( 61).
However, p110 p110B and -y have Ras-binding
domains that can bind to Ras, yet, mutations that abolish
Ras binding of oncogenic p110a do not interfere with
transformation. Mutations of p110a and the wild-type
protein p110d are strong stimulators as well as
activators of Akt signaling. The B isoform can be
activated by G protein-coupled receptors and by
receptor tyrosine kinases (62).

The overexpressed p110a but not of p1103 may be toxic
(63), and the inability of wild-type p110a for inducing
oncogenic transformation was attributed to the low levels
of expression. (49, 52, 53). Expression of a particular
p110 isoform of class IA tends to affect the expression
levels of other isoforms ; herein, the endogenous levels
of p110a are down-regulated in cells overexpressing the
B or & isoform. The expression of CDK1 was detected by
in 53.3% (16 out of 30 ) cells with breast cancers and in
44% (11 out of 25) cases benign breast tumor , while
none of control group showed CDK1- expression . CDK1
has role in mitosis as well as self-renewal and
differentiation of human embryonic stem cells
(64).Participation of CDK1 depends on the association
with cyclin A or B to progress into G1/S and G2/M
phases of cell cycle via the phosphorylation of > 500
various candidate substrates for CDK1 that are G2 and

M phase-specific (65-67).In contrast to CDK4, CDK6
and CDK2 ( are redundant in the mammalian cell cycle)
CDK1 (which is essential for cell division) is sufficient to
drive cell cycle in all cell types (68). Hyperactivation of
CDK1 was reported to have poor prognosis in some
types of cancers such as those in lung (69), ovaries (70),
kidney (71),and breast (72). The inhibition of CDK1 in
lymphomas, hepatoblastomas, and breast cancers has
induced MYC-dependent apoptosis ( 73). In this
respect, Goga et al. found that CDK1 inhibition led to
synthetic lethality in mouse Iymphoma and
hepatoblastoma (74) They also showed that breast
cancer have selective sensitivity to CDK1 inhibition(75)
.The loss of CDK1 leads to substantial mitotic
catastrophe (76) which possibly increases MYC-induced
replication and subsequently result in cell death.
Therefore, specific targeting of CDK1 might be effective
for breast tumors dependent on MYC activation (77-79).
The current results of this study indicate thatp110-beta
as well as and CDK 1 could have a role in the breast
pathogenesis and carcinogenesis.
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