NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N

=




=X

Y7
12

SN NN N NN NN NN AN N NN/

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

i el
@ ASUNET

4 '

5
*

* &

U

by edead]
he S

Ll

ds2
ol
.

€
MONA MAGHRABY

BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

oA DEAD DA ADEEADEDEAE AN EADE=

PR AR A A A A A A A A



BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

PORICE

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

A Balal) ¢ alial) 4l
b 9 i 38 daadall ol BY) ol o

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

il §
9
4y

»

okl e
o

<

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

PR AR A A A A A A A A

=




Polymorphisms of some genes in Egyptian patients with

keratoconus

Thesis Submitted By

Noaf Abdel Moniem AwdAllah

For Partial Fulfillment of Master Degree in Science

(Biochemustry)
Under the Supervision of
Dr. Magdy Mahmoud Mohammed Dr. Somaia Mohamed Esmail ~
Professor of Biochemistry . Professor of Molecular Genetics 35.\4; e
Faculty of Science Medical Molecular Genetics Department
Ain Shams Universit National Research Center

Dr. Mostafa Mahmoud Salah El-Dine | |
(¥
Professor of Ophthalmology - ’3;-\:\‘ >
L “ ¥
Research Institute of Ophthalmology X

Faculty of Science
Ain Shams University
2020






Ain Shams University
Faculty of Science
Riochemistry Department

Approval sheet
Name of candidate/ Noaf Abdel Moniem AwdAllah

Title of the thesis/ Polymorphisms of some genes in Egyptian patients with
keratoconus

This thesis has been approved for submission by:

Supervisors:
Prof. Dr. Magdy Mahmoud Mohame(;W
Professor of Biochemistry- Faculty of S€ience- Ain-Shams University

Dr. Somaia Mohamed Esmail maiaibmai\
Professor of Molecular Genetics- Medical Molecular Genetics Department-

National Research Center

Dr. Mostafa Mahmoud Salah El-Dine
Professor of Ophthalmology- Research Institute of Ophthalmology

A

Examiners committee: (\
Dr. Nadia Mobamed Hamdy e )adid Hamdy

Professor of Biochemistry- Faculty of Pharmacy- Ain-Shams University

5 LN
Dr. Mohamed Abbas Shemis M. 5;»_&&\—;:..

Professor of Biochemistry & Molecular Biology- Biochemistry & Molecular
Biology Department- Theodor Bilharz Research Institute c[

Prof. Dr. Magdy Mahmoud Mohamed /aﬂi?f‘*
Professor of Biochemistry- Faculty of Science- Ain-Shams University

Head of Biochemistry Department
Prof. Dr. Kholoud Salah El-Din






ACKNOWLEDGMENT

First and foremost, | would like to thank God Almighty for giving me the strength,
knowledge, ability and opportunity to undertake this research study and to proceed
successfully and complete it satisfactorily. Without his blessings, this achievement would

not have been possible.

My sincere appreciation and deepest gratitude to Prof. Dr. Magdy Mahmoud
Mohamed, Professor of Biochemistry, Faculty of Science, Ain-shams University, for his
instructive supervision and continuous guidance that he kindly offered me throughout the
development of this work. He has given me all the freedom to pursue my research, while
silently and non-obtrusively ensuring that | stay on course and do not deviate from the

core of my research. It was a great honor to work under his guidance and supervision.

I would like to express my great thanks to Prof. Dr. Somaia Mohamed Ismail,
Professor of Molecular Genetics, Medical Molecular Genetics Department, National
Research Center, for her sincere guidance, great help and support to finish this work

under her continuous supervision.

My deepest thanks to Prof. Dr. Mostafa Mahmoud Salah El-Dine, Professor of
Ophthalmology, Research Institute of Ophthalmology, for his sincere support and
guidance to complete this work. He has been so helpful and cooperative. It was a great

honor to work under his guidance and supervision.

In my journey towards this degree, | have found a teacher, a friend, an inspiration,
and a role model, Dr. Mohamed Abdel Hamid El-Sayed, Researcher of Molecular
Genetics, Medical Molecular Genetics Department, National Research Center, who
adopted me literally since day one. While writing down these words I couldn’t hold my
tears from falling, this thesis would not have been possible and | shall eternally be
grateful to him for his assistance. He was the pillar of support and mentor in my Guide.
There are no proper words to convey my deep gratitude and express my heartfelt thanks
to him for his continuous encouragement, support, guidance, help and patience all the

time to get through this agonizing period.



| take pride in acknowledging the insightful guidance of my teacher and father, Dr.
Mohamed Ali El-Desouky, Professor of Biochemistry, Chemistry department, Cairo
University, for sparing his valuable time whenever | approached him and showing me the
way ahead and for his constructive criticism that helped me develop a broader

perspective to my thesis.

It would be inappropriate if I omit to mention my dear friends who have, in their own
ways assist me as per their abilities, in whatever manner possible and for ensuring that

good times keep flowing.

My acknowledgement would be incomplete without thanking the biggest source of
my strength, my family. The blessings and prayers of my mother, and the love and care
of my sisters and my brother who never let things get dull or boring, have all made a
tremendous contribution in helping me reach this stage in my life. | thank them for
putting up with me in difficult moments where | felt stumped and for goading me on to
follow my dream of getting this degree. This would not have been possible without their

unwavering and unselfish love and support given to me at all times.

At last, | would like to dedicate this work to my dear father, | wish he was here today,
but 1 know he is up there, listening, watching over me, sending me his blessings

constantly and proud. God’s mercy be upon him.



Contents

Y 6 - o i
List of AbDreviations........cccovvvuieiiiiiieiiiiiiiiiiiniiiiiiiiiiiiiiniiirsiieiisesessesmsesse ii
List 0f FIGUIeS...ccucuiiuiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiinirnieniiratiseiesaceseesasasensann iii
LiSt Of TaDIeS..cuiuiiiiiiiiiiiiiiuiuiicicniniiiiitieisieisisisisisesrsssssssssasasssassssssssssssnes v
INtroduCtion. .cuceiiuiiiiiiiruieiieiiiniiiiniuseieeiisasesioresnsssiesassstesnsassssssassssssasassss 1
A Of the WOTK....iviuiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiriiesiiiisisiniercesisisasesissessssssosaonns 3
Literature REVIEW...cuuiiuuiiruiirniiiniiiuiriiiriuirtaieiaieinereeerssenesrassessseasssnssssssees 4
[-1LEYE SITUCTUIE. ... et 4
[-2.C0mNea OF the EY@. ... evivnitii i e 5
T K @IALOCOMUS. . ...ttt iie ettt et et ettt e e e et e eaenens 9
[1-2.Prevalence of KeratoComUS. .. .........ovvviniriiiiiiii e 11
[1-3.Clinical features and diagnosis of KeratoConus...............ccovevvveiiniiiniieniiiiii, 12
11-4.Types and classification of Keratoconus...............ceovviuiiiiiiniiniiiiiieieeiee e 14
I1I-Keratoconus as a multifactorial disorder.................cooovviiiiiiiiiiii e, 17
I1-1.Familial KeratoConus...........cvvuninitiiiiiiete e e 17
[1-2.MONOZYZOLIC EWINS. ...\ 'evieititeitei et et et et e et e e et e e et e e ae e ae e 18
[11-3.Keratoconus associated with other disorders.................coccoveiiiiiieiiniinenn. 18
IV-Candidate genes of KeratoConus. ...........cuvvviviiiiiiiiiieieieie e 19
Subjects & Methods.......ccovvvuiiiiiiiiiiiiiiiiieiiiiiiiiiiiiiriiiiiiiiirerceseessaseeens. 26
F-SUDJECES .ottt ettt 26
[I=SPECIMEN .ottt bbb bbbttt s e b pbes 30
[11-Extraction of genOMICDINA ... s 31
IV-Detection using PCR-RFLP analysis ............cccooiiviiiiiiiiieee e, 32
V-Statistical @NalySIS ... .v.vviri e 36
] 111 PN 38
1. Demographic variables for KC patients and control group.............cccoveeivierniininnn. 38
P O ) N ) B 11 3 40
2.1. Results of PCR-RFLP analysis of ¢.580C>T Polymorphism of the XRCC1 gene........ 40
2.2. Results of PCR-RFLP analysis of ¢.1196 A>G Polymorphism of the XRCC1 gene... 43
2.3. Results of PCR-RFLP analysis of ¢.—1370T>A Polymorphism of the POLG gene......47
3. Distribution of genotypes frequencies of the three studied polymorphisms in

XRCCL ANU POLG BNES ....cveviteet et et 50
4. Distribution of allele frequencies of the three studied polymorphisms in

XRCCL ANU POLG QBNES ...ttt et 52
DHSCUSSION. ... ettt ettt s et s b st bbbt e e e 56
SUMIMBIY . ..ttt 64
RETEIBNCES. ... ..ttt 66

Arabic summary






ABSTRACT

ABSTRACT

Keratoconus (KC) is a non-inflammatory progressive disorder distinguished by
thinning of the corneal tissue and bulging forward into a cone-shaped fashion. Yet
its etiology, which is multifactorial, despite intensive research remains elusive.
Corneal exposure to reactive oxygen species causing oxidative DNA damage has
been reported to be associated with KC and therefore suggesting that DNA base
excision repair mechanism (BER) might lie behind the pathogenesis of the disease.

We studied the association of three variants in two BER genes (XRCC1 and
POLG) and KC occurrence in a cohort of patients from Egypt. Genotyping of the
three variants was performed using PCR and restriction enzymes analyses. We
observed that A allele and A/A genotype of the ¢.1196A>G variant in the XRCC1
gene were significantly associated with increased KC occurrence while the G allele
was associated with decreased KC occurrence. Similarly, the A/A genotype of the
¢.—1370T>A polymorphism in the POLG gene and the A allele were associated
with increased occurrence of KC, while T/A genotype and the T allele were
accompanied with decreased occurrence of KC. On the other hand, no association
was observed between the ¢.580C>T variant in the XRCC1 gene and KC
occurrence among the studied group of patients.
Our results suggest that ¢.1196 A>G variant of the XRCC1 and ¢.—1370T>A variant
of the POLG gene may be involved in KC pathogenesis and might be considered

as a genetic risk factors of the disease.

Keywords: Keratoconus; Base excision repair; XRCC1; POLG; Genotyping; PCR-
RFLP.
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