Immunohistochemical Expression of
OCT4 and N-cadherin In Common

Salivary Gland Tumors

Thesis Submitted to Faculty of Dentistry
Ain Shams University
In partial fulfillment of the requirements for
Master’s Degree in Oral Pathology
By
Najah Mohammed Abraheem Aghweelah
Demonstrator in Faculty of Dentistry
Almergep University
BDS
Almergep University
2006

Faculty of Dentistry

Ain Shams University

2018



SUPERVISORS

Prof. Iman Mohamed Helmy
Professor of Oral Pathology
Faculty of Dentistry

Ain Shams University

Dr. Seham Ahmed Abdel-Ghani
Lecturer of Oral Pathology
Faculty of Dentistry

Ain Shams University



<) Gaalz L T gde § SR L

P

VYB‘)E..\MBJJM



Dedication

This work is dedicated to
The spirit of my father and my exceptionally Rind mother

My husband Ismail who being my inspiration to succeed and

motivation to continue.
To my son, Ibrahim, the best of my [ife.

To my brothers and my sisters for their love and support.



Acknowledgment

First of all, all praise and thanks to ALLAH, WHO guided and enable me
by this mercy to fulfill this work.

I would like to express my great respect and thanks to Prof. Iman
Mohamed Helmy, Professor of Oral Pathology, Faculty of Dentistry, Ain
Shams University, for her patience and support in every single step in

this work.

I would like to express my great respect and thanks also to Dr. Seham
Ahmed Abdel-Ghani, Lecturer, Oral Pathology Department, Faculty of
Dentistry, Ain Shams University, for her sincere effort and kind guidance

to accomplish this work.

Special thanks to Fatma Seragel-Deen Abd-Allah, Assistant Lecturer,
Oral Pathology Department, Faculty of Dentistry, Ain Shams University

for her assistance in the image analysis of photos.

My thanks extend, also, to all the members of Oral Pathology
Department, Faculty of Dentistry, Ain Shams University.



Table of Contents

List Of ADDIeVIAtiONS........ccoviieiiie e i
LiST OF FIQUIES ...ttt s v
LiSt Of TaDIES. ... viii
INEFOUCTION ..o et 1
REVIEW OF LITEratUre ......c.eoivieiicieciiee e e 4
I. Salivary Gland TUMOIS ..., 4
A. Classification of Salivary Gland Tumors ...........ccccocvvviiiinniene, 6
B. Management of Salivary Gland TUMOIS ..........ccccccevveveciecieenenn, 8

C. Benign Salivary Gland TUMOIS..........ccceoveveiie e 9

1. Pleomorphic Aden0ma.........cccccovviiiiieiie e 9

2. Warthin’s TUMOT ........cooueiiiiieii e s 11

D. Malignant Salivary Gland TUMOFS...........ccccccevvieiieeie i 12

1. Mucoepidermoid CarCinOmMa ..........cccuevveerieiieeieereeieseese e 13

2. Adenoid Cystic CarCiNOMA..........cccvevveieeieeiesee e see e eee e 16

I1. Octamer-Binding Transcription Factor-4 ............ccccoecevvvevviiennnn, 17
A. Role of OCT4 throughout Embryogenesis..........cccovveveevveireennenn, 19

B. Interaction of OCT4 with Other Stem Cell Markers.................... 20

C. Role of OCT4 in TUMOFIQENICILY ....ccvveveiievieee e 20

D. Expression of OCT4 in Different TUMOIS ........cccocvvvvivvvnennn, 21

E. OCT4 Expression in Salivary Gland Tumors..........ccocceovevernenen. 22

I Cadnering ..o 23
A. Structure and Classification of Cadherins............cccocvviiiiennnn. 23

B. Function of N-Cadnerin ........cccccevveieiiieieeis e 24

C. Expression of N-cadherin in Different TUMOrs ..........cc.cccooveenne. 25

D. Expression of N-cadherin in Salivary Gland Tumors ................. 25

IV. Associations Between ESCs Protein (OCT4) and EMT Related
Marker (N-CAdherin).........ccoiiiiiieee e 26



AIM OF the STUAY ..o 28

Material and Methods ..........ccooiieiiiii e 29
I, Case SEIECTION .....ceeieieiiciecee e 29
Il. Histopathological EXamination ............ccccccoceveiinininiiniecee, 29
IH1.Immunohistochemical Staining .........cccceeeieieieniiineeee, 30

AL RBAGENTS ..o 30
B. Immunostaining ProCedUresS ...........cocovveieieneneninenesceeeeeen, 31
IVV. Immunohistochemical ASSESSMENT ........cccccevvviiirenieiieneeie e 34
V. Statistical ANAIYSIS S......covvieiiiiieiesre e 35

RESUITS .ot 37
I. Immunohistochemical ReSult ............ccooeiieiiiiin i 37
I1. Statistical RESUITS .......ccviiiiiiiiic e 50

DISCUSSION ...ttt st sb et 55

CONCIUSION ..t 62

RECOMMENAALIONS .....oveiiiiiiiiiieee e s 63

SUMIMAKNY oottt e e ba e e nba e s beeens 64

RETEIENCES ..o 67

Arabic Summary






List of Abbreviations

ABCG2: ATP-Binding Cassette Sub-family G Member 2
ACC: Acinic Cell Carcinoma

ADCC: Adenoid Cystic Carcinoma

AFIP: Armed Forces Institute of Pathology
AREG: Amphiregulin

BMI-1: Poly Comb Complex Protein

°C: Degree Celsius

Cat: Catalog

CA-x-PA: Carcinoma ex-Pleomorphic Adenoma
CD24: Cluster of Differentiation 24

CNS: Central Nervous System

CRTCL1: CREB Regulated Transcriptional Co-Activator-1
CSCs: Cancer Stem Cells

DAB: Diaminobenzidine

DPX: Dibutylphthalate Polystyrene Xylene

EC: Embryonic Carcinoma

ECCs: Embryonic Carcinoma Cells

EGFR: Epidermal Growth Factor Receptor




EMT: Epithelial Mesenchymal Transition
ESCs: Embryonic Stem Cells

H&E: Hematoxylin and Eosin

HCAM: Homing Cell Adhesion Molecule
ICM: Inner Cell Mass

LG: Low-grade

LIF: Leukemia Inhibitory Factor

MAF: Mean Area Fraction

MAML2: Mammalian Master- Mind Like2
MaSG: Major Salivary Gland

MDRZ1: Multidrug Resistance Transporter 1
MEC: Mucoepidermoid Carcinoma

MECT1: Mucoepidermoid Carcinoma Translocated-1

MiSG: Minor Salivary Gland

MW: Molecular Weight

No: Number

NOS: not otherwise specified

NPC: Nasopharyngeal Carcinoma

OCT4: Octamer-binding Transcription Factor-4

PA: Pleomorphic Adenoma

ii



PBS: Phosphate Buffered Saline

PCNA: Proliferating Cell Nuclear Antigen

PGCs: Primordial Germ Cells

PH: Power of Hydrogen

PLAGL1: Pleomorphic Adenoma Gene-1

PNI: Perineural Invasion

POU: Pit-Oct-Unc

POUS5F1: POU Domain, Class-5, Transcription Factor-1
RA: Retinoic Acid

RT: Radiotherapy

RT-PCR: Reverse Transcription Polymerase Chain Reaction
SOX2: Sex Determining Region Y

SD: Standard Deviation

t: Translocation

TNM: Tumor Size Lymph Node Metastasis

UV: Ultra Violet

WHO: World Health Organization

WT : Warthin’s tumor

iii



List of figures

Fig. 1: Schematic representativion of a salivary gland showing
putative areas of origin for mucoepidermoid carcinomas and adenoid

CYSEIC CAICINOMAS .....vveuveeeieeieecie ettt e ste et te e re et e b e neesreeneenes

Fig. 2. A plate showing the steps of the immunohistochemical

BVAIUALION .o

Fig. 3: A photomicrograph of PA showing positive cytoplasmic
immunostaining for OCT4 in some neoplastic epithelial cells (red

arrow) (original magnification 40X).........cccccvvieiiiiieie s

Fig. 4: A photomicrograph of WT showing cytoplasmic
immunostaining for OCT4 in both basal (pink arrow) and apical rows
(red arrow) of ductal epithelium and absence of immunoreaction in

the lymphoid tissue (original magnification 40X) .........c.cccceevvevieieennenn,

Fig. 5: A higher magnification of the previous photomicrograph
showing prominent cytoplasmic immunoreactivity for OCT4 in both
basal and apical rows of ductal epithelial (red arrow) and negative
immunoreactivity in  the lymphoid tissue (yellow arrow)

(original magnification 40X.........ccccovviiiiieieec e

Fig. 6: A photomicrograph of WT showing cytoplasmic
immunostaining for OCT4 in both basal (pink arrow) and apical rows
(red arrow) of ductal epithelium and absence of immunoreaction in

the lymphoid tissue (original magnification 40X))......c.cccccevvvivveinennnn.

Fig. 7: A photomicrograph of MEC showing negative
immunostaining for OCT4(original magnification 40X).........c.ccccvenene.

iv



Fig. 8: A photomicrograph of ADCC showing negative

immunostaining for OCT4 (original magnification 40X). ........c..c.......

Fig. 9: A photomicrograph of PA showing positive cytoplasmic and
nuclear immunoreaction for N-cadherin in tumor cells (original

magnification 20X). oo

Fig. 10: A higher magnification of previous photomicrograph
showing positive cytoplasmic and nuclear immunoreaction for N-
cadherin in tumor cells arranged in solid masses (green arrow) and

duct like structures(yellow arrow) (original magnification 40X). ........

Fig. 11: A photomicrograph of PA showing positive cytoplasmic
immunoreaction for N-cadherin in tumor cells arranged in solid

masses (red arrow) (original magnification  40X).

Fig. 12: A photomicrograph of PA showing positive cytoplasmic and
nuclear immunoreaction for N-cadherin in tumor cells arranged in
duct like structure (red arrow) and negative immunoreaction in
mesenchymal like tissue (yellow arrow) (original  magnification
BOX). overeeeeeeeeee e

Fig. 13: A photomicrograph of WT showing positive cytoplasmic
immunoreactivity for N-cadherin in  tumor cells (original

MAagNIfiCation 20X) ......ocoiiiiiiiiiieee e

Fig. 14: A higher magnification of previous photomicrograph
showing cytoplasmic immunoreactivity for N-cadherin in both basal

(red arrow) and apical rows (yellow arrow) of ductal epithelial and

41

42

43



negative immunoreactivity of the lymphoid tissue (green arrow)

(original magnification 40X) ........ccceieiiierireieieese e

Fig.15: A photomicrograph of WT showing positive cytoplasmic
immunoreactivity for N-cadherin in ductal epithelial cells (red arrow)
and germinal center (yellow arrow) (original magnification 20X)........

Fig.16: A higher magnification of previous photomicrograph showing
cytoplasmic immunoreactivity for N-cadherin in both basal (red
arrow) and apical rows ( blue arrow) of ductal epithelial and positive
immunoreactivity of centrocytes of the lymphoid tissue (yellow
arrow) (original magnification 40X).........cccoeveieiininenineseeeeeeen,

Fig.17: A photomicrograph of MEC showing positive cytoplasmic
and nuclear immunoreactivity for N-cadherin in epidermoid cells

(original  magnification 20X) ........ccccereriiininirieee s

Fig.18: A higher magnification of previous photomicrograph showing
cytoplasmic and nuclear immunoreactivity for N-cadherin in
epidermoid cells forming duct like structure (original magnification
0K ). ettt

Fig.19: A photomicrograph of MEC showing positive cytoplasmic
immunoreactivity for N-cadherin in epidermoid cells (red arrow)
while showing membranous immunoreactivity in mucous cells

(yellow arrow) (original magnification 40X). ........ccccoevvviveieiivereiiennnn,

Fig.20: A photomicrograph of MEC showing mambranous
immunoreactivity for N-cadherin in mucous cells (original

MagNIfication 40X)........coiit v

vi

.46

47



Fig.21: A photomicrograph of ADCC (soild pattern) showing
positive immunoreactivity for N-cadherin in tumor cells (original

MagNIfiCation 20X) .....vcveiieiece e

Fig. 22: A higher magnification of previous photomicrograph
showing cytoplasmic immunoreactivity for N-cadherin in tumor cells

(original  magnification 40X) ........ccccereiiriiiierieee e

Fig. 23: A photomicrograph of ADCC (tubular pattern) showing
positive immunoreactivity for N-cadherin in tumor cells (original

MAagNIfication 40X). ......ccoiiiiiiiieieee e

Fig. 24: Box plot showing MAF and SD of OCT4 immunopositivity
iN PA, WT, MEC and ADCC........ccoiiirieirieiniee e

Fig. 25: Box plot showing MAF and SD of N-cadherin
immunopositivity in PA, WT, MEC and ADCC. .........cccocvvienveieiiennnn,

Fig. 26: Graph representing correlation between MAF of N-cadherin
ANA OCT 4 bbb

vii

49

53



