Molecular Gene Expression of MAGE-A and

ICAM-1 Genes in Breast Carcinoma

Thesis

Submitted to the Medical Research Institute

Alexandria University
In partial fulfillment of the degree of

Master

In

Immunology

By

El-Sayed Shaban Abd El-Razik

Department of Immunology
Medical Research Institute
Alexandria University

2009



Molecular Gene Expression of MAGE-A and ICAM-1
Genes in Breast Carcinoma

Thesis

Submitted to the Medical Research Institute
Alexandria University
In partial fulfillment of the degree of

Master

In

Immunology
By

El-Sayed Shaban Abd El-Razik
Department of Immunology
Medical Research Institute
Alexandria University

Examiner’s committee Approved

Prof. Dr. Ezat Mohamed Hassan
Dean of Medical Research Institute
Medical Research Institute
Alexandria University

Prof. Dr. Laila Hamdy El-Sayed
Professor of Immunology
Medical Research Institute
Alexandria University

Prof. Dr. Mohamed Abd El-Rahman
Assistant Professor at Immunology

and Clinical Hematology Unit

Mustafa Kamel hospital

Military Academy



SUPERVISORS

Prof. Dr. Laila Hamdy El-Sayed
Professor of Immunology

Medical Research Institute
Alexandria University

Prof. Dr. Hossam El-Deen Mohammed Ghoneim
Assistant Professor of Immunology

Medical Research Institute
Alexandria University

Prof.Dr. Ahmed Saad Ahmed
Assistant Professor of Clinical Surgery

Medical Research Institute
Alexandria University

Dr. El-Sayed El-Sayed Hafez
Assistant Professor of Molecular Pathology

Genetic Research Institute

Mubarak City for Scientific research
And Biotechnology applications



La el cilioa i cilia cpa JSI A iad) Aal) el
s GUa g A V- sA Gl Galll £ 53 g

4, daala

"

sl
&

de Ll
A

S GBI e plaad Al

2 .:.\la“ &j \.1“ \ VE DY

Yoot



SESLBS

M) gaaa /Lo

ALl s it Slad
g, LS sl

(..,;5 NV ‘;,g.U\ fL..o- [ .5
aelll el 3lisd
dglal) &gl dgrs
a@.x;id‘g\ dnsl-

5SSV i A sl 3l

delall &gl dgas
g, LS sl

Ll Lt sl
i) L) gLl Aol Bl

io)ysll Andid) st dgma
i ol oS Dol g dolal) LS 8 Le e



ACKNOWLEDGEMENTS

I owe my deepest thanks to _Allah; the research presented
in this thesis could not have been completed without the
significant contributions of Allah the most beneficent and
merciful.

I extend my appreciation and profound gratitude to my
major supervisor Prof. Dr. Laila Hamdy El-Sayed Professor of
Immunology, Medical  Research Institute, Alexandria
University, for introducing me to the research. Her enthusiasm,
guidance, encouragement and support, as well as expertise in
thesis field, have been invaluable for the completion of this
work,

I express my sincere thanks to my supervisor, Prof. Dr.
Hossam El-Deen Ghoneim, Assistant Professor of
Immunology, Medical Research Institute, Alexandria
University, for his guidance, support and providing me the
opportunity as well as the facilities to complete my work, His
perpetual energy and enthusiasm in research had motivated
all his advisees, including me. In addition, he was always
accessible and willing to help his students with their
research. As a result, research [ife became smooth and
rewarding for me.



I would [like to record my gratitude to the personnel of
Professor Dr. El-Sayed El-Sayed Hafez, Assistant Professor
of Molecular Pathology, Genetic Engineering Institute,
Mubarak, City for scientific Research, for his supervision,
advice, and guidance from the very early stage of this
research as well as giving me extraordinary experiences
through out the work, Above all and the most needed, he
provided me unflinching encouragement and support in
various ways. His truly scientist intuition has made him as a
constant oasis of ideas and passions in science, which
exceptionally inspire and enrich my growth as a student, a
researcher and a scientist want to be. I am indebted to him
more than he Rnows.

I would [iRe to express my gratitude to Prof. Dr. Geylan
Fadali, who gave me the possibility to complete this thesis
and to do the mnecessary research work, and to use
departmental data.

I wish to express my deepest thanks to Assistant Prof. Dr.
Ahmed Saad Ahmedm, Lecture of Clinical Surgery, Medical
Research Institute, Alexandria University, for his support and
sharing his experience.

My special thanks to Prof. Dr. Mohamed Abd El-
Rahman Assistant Professor of Hematology at Military
Medical Academy and Head of hematology Department,
Mustafa Kamel Military hospital For continuous guidance,



valuable advice and generous effort in the supervision of this
work,

Also, I could not forget my deep gratitude to all members of
the Immunology Department for their encouragement and help
during the course of this study.

DEDICATION

I owe my deepest gratitude to my family, parents, for
endless caring, love and support, My most loving, cardial
thanks belong to My Rids and fair wife, Dr. Sawsan Abd El-
Ghany Lecture of Microbiology, Mubarak, City for scientific
Research for their unconditional love, care, support, relaxing
companionship and all the joyful moments that we have shared.
Our close bond will be forever cherished.

El-Sayed Shaban



La el culioa i cilba cpa JSI Sl el el
s GUa g A Vo sA ) Galll £ 50 g

G et Al
A SN Arala dudal) Eiganl) dgaa
A e Jsanll L oy
de i) uﬁ it lal)
O
S @I Le ol ad ol
Ay daala—dgdall &iganl) agaa
Aclial) B pricaldl dajs Ao Jsaall
(1589 g A ) o S| g AdidLial) Lind
O 2 & /)
dpbll Gl dgxa dsee
A Sy daala

L) (gdas LS/ 4/
Ao liall andy & i S
dphll &l agaa

Cad 4l i A ana /o)
adll [l yal g dcliall Bas 53/ o i

3 Sl Aaaal&Y - 5 Sl WS idaias dSia



15t Ot Contents

page

Acknowledgement............ ... i
INTRODUCTION ...... ... e, 1
Breast carcinoma .............oooiiiiiiiiiin i 1
Male Breast Cancer ..........coooovviiiiiiiiins viiiiiii e 2
Pathogenesis of breast cancer ............ ... 3
Etiology and risk factors of BC ................ooc0 o 3
Clinicopathologic features of breast cancer ..................... .... 7
Staging of Breast Cancer .............ccooiiiiit ciiiiiiiii 9
Prognosis of breast cancer ............... coiiiiiiiiiii i, 11
Immunology of Breast cancer ...............c.ccviiiiiiiin ol 14

1- Innate responses to Breast Cancer .............ccooovvviins oonil. 14

A- Immunosurveillance in Breast Cancer .........c.ccocceeet ceveeiennne. 14

B- Inflammatory response to Breast Cancer............. e 14

C- Immunologic role in invasion and metastasis......... ........ 15

2- Interplay of breast cancer with adaptive immunity... ......... .15

A- Cell-Mediated CytotoXiCItY......ovvriiiiiiiiiiaiiien v eeennn, 16

B- Role of cytokines in breast cancer..................... ... .... 16

C- Lymphoid infiltration in breast cancer................. ...... ..... 17

3- Breast cancer antigenicity — ......  ..occeiie el 17

Adhesion molecules



Intercellular adhesion molecule ICAM)-1.........cccooe vvvennnnnn. 21

Melanoma antigen genes in breast cancer ............... ........... 24
AIMOFTHE WORK ...... ... i, 26
SUBJECT AND METHODS ...... ... 27
RESULTS.c 46
DISCUSSION. ... 72
SUMMARY ... 82
CONCLUSION . ettt e, 88
RECOMMENDATION..........oooi 89
REFEREANCES. ..., 90
APPENDIX . ... 106

ARABIC SUMMARY ..., 125



15t Of Tables

Tables page
Table 1: Factors that increase the relative risk for B C in women................4
Table 2: Breast cancer Stages .......ooovvviiiiiiiins ceriieiieeie e, 10
Table3: Schematic diagrams of cell-adhesion molecules structure............ 19
Table 4: Schematic diagrams of intercellular adhesion molecules ............ 22
Table 5: Primers’ sequences employed in the specific-PCR................... 33
Table 6: sSICAM-1 primers’ sequences employed in the real time-PCR.... 44
Table 7: Histological types of benign lesions .................coociiiiil. 46
Table 8: Age distribution among breast cancer patients and control.......... 48

Table 9: Distribution of BC stages according to their menopausal status....48

Table 10: Histological types among different stages of BC patients ........... 50
Table 11: Tumor size in BC patients as a function of disease stage ............ 51
Table 12: Number of patients involved in each pathological stages......... 52
Table 13: Distribution of metastatic grade according to BC stages ............ 53
Table 14: Percentage of estrogen level among breast cancer stages ......... 54
Table 15: Percentage of progesterone level among breast cancer ............ 55
Table 16: MAGE-AL, 3 and 4 genes expression in benign and BC tissues 57
Table 17: SICAM-1 gene expression in BC pathological types ............... 59
Table 18: SSCP for MAGE-A1, 3 and 4 genes mutation screening.......... 60
Table 19: SICAM-1 levels in benign and BC patients and control............ 62

Table 20: Gene expression of SICAM-1 among BC histological types...... 64

Table 21: Correlation analysis were between all studied parameters........... 67



List Of Figures

Figures page

Figurel. Age-standardized incidence and mortality ...........ccoecceeviieneeniennnee. 2
Figure (2): Normal breast lobules surrounded by intact myoepithelial cell..28
layer. (H&E stain, X400).

Figure (3): Invasive ductal carcinoma grade II. (H&E stain, X400 )...... .. 28

Figure (4): ER positive immunostaining in grade II IDC. (X400).... ... 29

Figure (5): ER or PR negative immunostaining in a case of IDC grade III.25

Figure 6: Schematic diagram of RT-PCR reverse transcription .................. 32

Figure 7: Schematic diagram of conventional PCR ...................c.cc. .. 34

Figure 8: Detection of the amplified PCR products by agarose gel ............ 35
electrophoresis.

Figure 9: Visulization of PCR amplified product with ethidium bromide ..36
Figure 10: Normal RFLP digestion pattern for PCR products ............... 38

Figure 11: Single—strand conformational polymorphism analysis (SSCP)..39
Figure12: Real-time PCR machine ....................ooooiiiiiiiin e, 14
Figure 13: Real-time PCR according to the Tagman® probe method...... 42
Fig.14: A threshold value, Ct and Rn of real-time PCR amplification........ 43
Figure 15: Positive results from a Tagman real —time PCR. .......... ... 13

Figurel6: The percentage of different benign types among different .....47
positive control group .
Figure 17: Menopausal status among different BC patients stages.......... 49

Figure 18: Disease stage-specific distribution of BC histologic type...... 50
Figure 19: Breast tumor size distributed according to disease stage s....51
Figure 20: Subjects included in the study: normal controls, benign.....52

tumor and breast carcinoma patients.



Figures page
Figure 21: Percentage of regional lymph node involvement........... 53
According to breast cancer stages.
Figure 22: Percentage of estrogen receptor among BC stage s ........55
Figure 23: Percentage of progesterone receptor among BC stage s...56
Figure 24: Agarose gel showing PCR amplification........................ 57
Figure 25: MAGE-A gene expression in benign and BC patients....58
Figure 26: Expression of melanoma antigen genes different BCpatients.55
Figure 27: SSCP polymorphism results in benign and BC patients .61
Figure 28: Positive real time amplification plot. ........................ 62
Figure29: Amplification curves of RNA extracted from peripheral .63
blood showing ICAM-1gene expression.
Figure 30: SICAM-1 levels in BC patients compared with other groups 64
Figure 31: Expression levels of SICAM-1 among different BC types.....65

Figure 32: A significant positive correlation between the estrogen
hormonal receptors and other parameters under study.. ...68
Figure 33: A significant positive correlation between the progesterone
receptor and other parameters under study. .................. 69
Figure34: A significant positive correlation between age and other
parameters under study ... 69
Figure35, 36: A significant positive correlation between tumor grade

and other parameters under study .................. ... 70



aa
Ab
ADCC

AJCC
AM
ANOVA
APC
APS
ATP
B-ME
BAGE
BRCAL

BM
BSA

CAM

CD40L
CD44
cDNA
CDC
CEA

List Of Abbreviations

Amino acid
Antibody
Antibody dependent cell-mediated cytotoxicity
Antigen
American Joint Committee on Cancer
Adhesion molecules
Analysis of variance
Antigen presenting cell
Ammonium persulfate
Adenosine triphosphate
-mercaptoethanol
B melanoma antigen
breast cancer gene 1
Base pairs
Bone marrow
Bovine serum albumin

Cytosine
conventional chorioallantoic membrane

Co-stimulatory molecule 40 ligand

cell-surface glycoprotein involved in cell-cell interactions
complementary deoxyribonucleic acid

Complement dependent cytotoxicity

Carcinoembryonic antigen



