KASR ALAINY

Studyof the Association of Protein Tyrosine
Phosphatase Non Receptor Type 22 (PTPN22)
C1858T Gene Polymor phism with Type 1 Diabetes
Méllitus

Thesis
Submitted for fulfillment of MSc. Degreein Chemical and Clinical Pathology
Presented by

Suzan Mahrous Ali Elsheikh
M.B.B.Ch, Faculty of Medicine, CairoUniversity

Supervisors

Prof. Dr. Ola AbdEImonemElsisy

Professor of Chemical and Clinical Pathology
Faculty of Medicine, CairoUniversity

Dr. Manal Mohamed Kamal

Assistant Professor of Chemical and Clinical Pathology
Faculty of Medicine, CairoUniversity

Dr. Hanan Ali M adani

Assistant Professor of Chemical and Clinical Pathology
Faculty of Medicine, CairoUniversity

Faculty of Medicine, Cairo University
2012



ACKNOWLEDGEMENT
I would like to thank ALLAH a lot for his Rindness and the strength

and guidance he gave me throughout this worR,

I would like to express my deepest gratitude to Prof. Dr. Ola Elsisy,
Professor of Chemical and Clinical Pathology, Cairo University, for her
sincere guidance and her help and support throughout the work, One
simply could not wish for a better or a friendlier supervisor.

I am greatly honored to express my gratitude to Or.Manal Kamal,
Assistant Professor of Chemical and Clinical Pathology, Cairo
University, for her supervision and revision of this work; she always
gave me her valuable advices and support.

I am sincerely grateful to Dr. Hanan A6 Madani, Assistant Professor of
Chemical and Clinical Pathology, Cairo University, for giving me much
of her time, experience and efforts. She was always there for me. Her
sincerity and support were so important for the completion of this work,

I am deeply grateful to Or AmanyAttaya, Assistant Professor of
Pediatrics, Cairo University, for helping me in the sampling and data
collection of the patients.

I would like to thank all my staff members and all my colleagues in the
Clinical and Chemical Pathology Department, faculty of medicine,
Cairo University.

Of course I am indebted to the patients and the volunteers who
accepted to be a part of this study. I sincerely hope that this work,
would provide benefit for them.



Special thanks to my family; my mother, father and my husband. I
dedicate this work to them. They were always supporting and
encouraging me to accomplish this work, No words can express my
gratitude for them.

This work was sponsored by a grant awarded from Cairo University,
Egypt.

Suzan Mahrous Elsheikh



Abstract
Abstract

Background: The protein tyrosine phosphatase non receptor 22 gene
(PTPN22) is an important negative regulator of signal transduction through the
T-cell receptors (TCR). A single-nucleotide polymorphism (SNP) C1858T
within this gene was shown to be a risk factor for several autoimmune
diseases.Objectives: The aim of this study was to analyze a possible
association between C1858T SNP of protein tyrosine phosphatase non receptor
type 22 (PTPN22) and T1DM.Subjects and Methods: The current study
evaluated the PTPN22 C1858T polymorphism in 50 previously diagnosed
T1DM subjects and 30 healthy age and sex matched subjects with no family
history of TIDM or any other types of autoimmune disease. Genotyping was
performed by polymerase chain reaction-restriction fragment length
polymorphism, HbAlc is determined at the time of the study. Results:
Statistical comparisons for the distribution of genotypes and allele frequency for
the PTPN22 C1858T polymorphism between T1DM patients and controls
showed no statistically significant difference. There was a statistically non-
significant association between the PTPN22 genotypes and HbA1c, body mass
index, and age at onset of TIDM among the patients' group where the P values
were: 0.951, 0.11 and 0.801 respectively. Conclusion: No statistically
significant association was found between the PTPN22 C1858T polymorphism
and T1DM.

Key words: Type 1 diabetes mellitus, PTPN22, Single-nucleotide
polymorphism.
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Introduction and Aim of the Work

Introduction

Type 1 diabetes Mellitus (T1DM) is an autoimmune disease
characterized by autoimmune destruction of the insulin-producing
pancreatic -cells, resulting in alack or absence of insulin production and

disturbed glucose homeostasis (American Diabetes Association, 2011).

Type 1 diabetes mellitus appears to be precipitated by a complex
interplay between inherited traits as well as poorly understood
environmental factors, athough the precipitating factors remain

incompletely understood (Vang et al., 2007).

It is clear that genetic predisposition plays a major role and a number of
co-inherited susceptibility alleles interspersed throughout the genome
have been identified, notably in the HLA class Il locus and the genes for
insulin (INS), cytotoxic T lymphocyte antigen-4 (CTLAA4), and lymphoid
tyrosine phosphatase (PTPN22). In addition to these maor predisposing
genes, numerous minor loci add to the overall risk of TADM (Maier and
Wicker, 2005).

The most relevant non-HLA genes identified as susceptible for TIDM are
those connected with the T-cell mediated immune response. T-cells
activity level and their effectors functions are determined by intracellular
signaling pathways and related genes, like PTPN22 and CTLA-4, both of
which prevent spontaneous activation of auto-reactive cells and

development of autoimmunity (Bottini, et al.,2006).
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The PTPN22 gene located on chromosome 1p13, encodes the lymphoid
tyrosine phosphatase (Lyp), which is expressed exclusively in
hemopoietic cells (Cohen et al., 1999).

In T cells, LYP is an important negative regulator of signal transduction
through the T-cell receptor (TCR) and forms a complex with the negative
regulatory kinase C-SRC kinase (Csk) (Cloutier and Veillette, 1999). The
C1858T variation causes the substitution of an Arg with a Trp in position
620 (R620W), which is located in the LY P-Csk interaction motif. The
Arg620Trp substitution strongly reduces the affinity of LYP for Csk
(Begovich et al., 2004). LYP-W620 is a gain-of function form of the
enzyme, and carriers of 1858T show reduced signal transduction through
the TCR receptor (Vang et al., 2005).

An association of PTPN22 (R620W) polymorphism was reported first
with T1IDM (Bottini, et al., 2004), rheumatoid arthritis (Bottini et al.,
2004), systemic lupus erythematosus (Reddy et al., 2005), graves' disease
(Skorka et al., 2005), generalized vitiligo (Canton et al., 2005) and many

other autoimmune diseases.

Aim of the Work

Aim of the work was to study the association of protein tyrosine
phosphatase non receptor type 22 (PTPN22) C1858T gene polymorphism
with type 1 diabetes mellitus.
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