Laminin and Syndecan-1 levels as

Biomarkersin Patientswith HepatitisC

Thesis
submitted for partial fulfillment of M.Sc Degree
in Medical Biochemistry

Presented by
Hassan Salem Elsayed
M.B.,B.ch, Faculty of medicine
Fayoum university.

Supervised by
Prof. Dr. Fatma Ahmed Ayiad
Professor oMedical Biochemistry
Faculty of Medicine
Cairo University

Dr. Amr Ali Zahra

Assistant Professor of Medical Biochemistry
Faculty of Medicine
Fayoum University

Dr. Amira Ahmed Hassouna
Assistant Professor dfledical Biochemistry
Faculty of Medicine
Cairo University

Medical Biochemistry Departement
Faculty of Medicine
Cairo Univer gty
2010



Abstract & Key words. ..o,

Acknowledgement ..o

List of Abbreviat

List of tables.....

o] o 1S

List Of fIQUIES.....coivei e

I ntroduction and

e Laminin.....

« Syndecanl

Aim of theWork................co.o. ...

Subjectsand Methods.............cco oo,

Discussion.........

Summary and CONCIUSION........ccevuvieeeiiiieeeecee e e e

RecommendationsS .........vvv i,

\4

VII

14
28
36
48
63
69
71
72



Abstract

The hepatitis C virus (HCV) epidemic in Egypt igque in the world as
there are many publications suggest that over 168tegpeople in Egypt
are infected ,this is ten times greater than in ather country in the
world. Aim: To test whether Syndecan-1 and laminin could sasveon-
invasive markers for detection of liver fibrosis patients with chronic
hepatitis C and thereby reduce the need for livepdy. Methods:
Estimation of Syndecan-1 and laminin in plasma biSA were done on
50 subjects ( 20 normal healthy persons and 30nahrbepatitis C
patients).Results:. The mean levels of plasma syndecan-1 and laminin
were significantly higher in group Il (chronic HCYatients) when
compared to group | (control subjects ).

Conclusion: Plasma Syndican-1 and laminin could serve asimaasive
markers for detection of liver fibrosis in patienwith chronic hepatitis
C.

Keywords: Syndecan-1, laminin, chronic hepatitis C, non-giva
marker, liver biopsy.
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Introduction

The hepatitis C virus (HCV) epidemic in Egypt isique in the
world as there are many publications suggesting ekar 15% of the
people in Egypt are infected ,this is ten timesatgethan in any other
country in the world{he Global Burden of Hepatitis C Working
Group,2004).

Laminin is one of the main glycoproteins of thesdment
membrane and participates in a series of such dicdb phenomena as
adhesion, migration, cellular differentiation anwth.In normal liver,
laminin is found around the vessels and biliarytsuehere basement
membranes are identifiggKershenobich and Weissbrod, 2008erum
levels of laminin have been used by several authsrs non-invasive
parameter to assess liver fibrosis in chronic hepaC patients
(Lebensztejn et al., 2007).

Syndecan- 1 (SDC1), a cell surface heparan sypiateoglycan is
expressed predominantly on epithelial cells budls® found on distinct
stages of differentiation of normal lymphoid cellegsenchymal cells
during development and in mature plasma ¢&&unders and Bernfield,
1988).

The syndecan-1 proteoglycan regulates cell pralifen, cell
migration, cell signaling, cytoskeletal organizatiand mediates both
cell-cell and cell-extracellular matrix interact®o(lfumova et al., 2000).
Additionally, via its heparan sulfate chains, inds a wide range of
bioactive molecules (e.g., growth factors, chemegjrnthat regulate cell
behaviors important in normal and pathological peseqBernfield et

al.,1999)The process of liver fibrosis is similar to wounelahing and it



may result in shedding of syndecans, which may theenletected in the

serum(Friedman ,1993).
Aim of work

The aim of this study is to test whether syndecamid laminin
could serve as non-invasive markers, for detectibtiver fibrosis in
patients with chronic hepatitis C and thereby redtiee need for liver
biopsy.






Hepatitis C Virus

Hepatitis C virus (HCV) is a small (55-65 nm inejizenveloped,
positive sense single strand RNA virus in the farkiaviviridae(Laures
and Walker, 2001).

History

In the mid 1970s, Harvey J. Alter, demonstrated thast post-
transfusion hepatitis cases were not due to hepatitor B viruses.
Despite this discovery, international researchregffo identify the virus,
initially called non-A, non-B hepatitis (NANBH), fad for the next
decade. In 1988, the virus was confirmed by Altgr Verifying its
presence in a panel of NANBH specimens. In April X889, the
discovery of the virus, re-named hepatitis C vifd€V), was published

in two articles in the journal Sciendélo et al., 198%
Sructure

The structure of the hepatitis C virus consistsa afore of genetic
material (RNA), surrounded by asbsahedral protective shell oprotein,
and further encased in a lipid envelope of cellldagin. Two viral
envelopeglycoproteins, E1 and E2, are embedded in the lipid envelope
(Op De Beeck and Dubuisson, 2003

Genome

Hepatitis C virus has a positive sense RNA gendrakdonsists of a
single open reading frame of 9600 nucleoside b@sat®, 2000) At the
5 and 3ends of the RNA are the UTR regions, which aretraotslated
into proteins but are important to translation aepglication of the viral
RNA. The 5UTR has a ribosome binding sitdubin, 2001). Internal
Ribosomal Entry Site (IRES) starts the translanbra 3000 amino acid
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containing protein that is later cut by celluladanral proteases into 10

active structural and non-structural smaller prigéDubuisson, 2007).
Replication

The exact mechanism by which HCV enters host dellfitiate
infection is not well understoodr¢rns and Bukh, 1999 However, it is
known that the E1 and E2 envelope proteins of dffe HCV isolates
exhibit significant genetic heterogeneity. It isspible that these proteins
play a role in cellular receptor binding, and swjusat fusion of the virus
to a host cellfkorns and Bukh, 1999%.

CD81 cell surface molecule is a potential recefuoHCV (Pileri et
al., 199§. Further support comes from the fact that thidecule is
expressed on the membranes of hepatocytes and doyigls, both of
which are cells that support HCV replicatidpiléri et al., 1998. Once
inside the hepatocyte, HCV Initiates the Iytic eyclit utilizes the
intracellular machinery necessary to accomplish aten replication
(Lindenbach and Rice, 2005

HCV is a linear RNA virus, with a positive-sensagie stranded
genome Kato, 2000. This single, large open reading frame (ORF)
encodes a polyprotein of approximately 3000 amicidsaubuisson,
2007). The open reading frame is flanked at each temmirby
untranslated regions (UTRs), which are highly corsg among the

HCV isolates. The 5UTR is considered important in initiating
translation of the viral genome, while conserveenaints within the 3
UTR are essential for RNA synthesis and genomeaggacl orns and
Bukh, 1999.

Hypervariable regions of the ORF encode envelopeprs. The '3

end of the viral genome codes for non-struct(k) proteins. The



