CHAPTER |
INTRODUCTION

BACKGROUND AND RATIONALE

Hepatitis C virus (HCV) is an important human pathogen that chronically infects
more than 3 % of the world's population CV has infected an estimated 170 million
people, which is more than five ‘es%‘mj . HCV causes a wide spectrum
of liver diseases ranging fwton;;tlc atnc acute infection with self-
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and viral protelnases into 10 different ;foducts with the structural prdteins located in the
smino el G104 oo bbb 1 esdner . e
similarity between HCV and flavivirus is that their genomes consist of a single
polyprotein which is cleaved into structural proteins (capsid: C, envelope glycoproteins
:E1E2) and six non-structural proteins (NS2, NS3, NS4A, NS4B, NS5A, NS5B). HCV and

pestiviruses share a similarly structured of internal ribosomal entry site in the 5'

noncoding region (5' NCR). Amino acid sequence similarity between HCV, pestiviruses



and flaviviruses has been detected in the region surrounding the active site of the RNA
@
polymerase .
HCV shows a high degree of genomic variation during the course of infection,

(6). Scientists have

resulting in the distribution of a number of variants or quasispecies
identified more than 100 strains of the virus and grouped them into six major genotypes
which tend to cluster in different regions of the world. HCV ‘isolates’ with a nucleotide
homology lower than 66-69% and 77-80% are considered to belong to different
genotypes and subtypes, respectively. ‘SEI’E;}HS having 90% or greater homology are
considered variants within the same subtyp' _,/(/,»’S{everal studies have demonstrated

that none of the six HCV genotypes appears to be more pathogenic than the others e

Current methodz@ffuﬂe ibtyping employ different approaches for analyzing
PCR fragments. Methodologies i duQet e-specific amplification of the core or NS5B

:NSSB fragments by hybridization to type-specific

probes [line probe ass i restrl tign fragment length polymorphism (RFLP)
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infecting virus and the capacity__gg tj;%jmmu@%ﬁt_qm to mount rapid, multispecific and

efficient virus-specif'lé‘-éresponses to inhibit infectiongeﬁ,e the virus can devise

strategies to evade in*n?gpe surveillance. For viruses wiiﬁ;a-fﬁligh mutation rate such as
HCV, all factors which de‘llay the onset of antiviral activity ©an allow the virus to escape
neutralizing responses, or to'interfere. with the host's protective mechanisms through its
continuous genomic*variation: Therefore, the“inability-of the immune system to rapidly
neutralize infection gives the virus tim‘e to develop strategies to“escape protective
responses and to createcanditions that'can result infpersistence evén in'the face of an

. v, (16)
active antiviral response

. Due to the serious problem caused by HCV, there is a
pressing need to develop vaccination strategies aimed at preventing and possibly
eradicating HCV infection.

Several major practical and scientific problems arise in designing an HCV
vaccine. First, HCV is only readily detected as RNA by RT-PCR. Second, the only

species that can be infected by HCV are humans and chimpanzees. Third, the virus



does not replicate efficiently in vitro. Fourth, some viral proteins have very high
mutability. Further more, there is little information on correlation between immunity and
HCV pathogenesis L

An HCV vaccine should be capable of either preventing infection or preventing
the development of chronic infection following acute infection. Another essential
requirement for an HCV vaccine is that it must protect against the major circulating

genotypes. An ideal HCV vaccine should prime cross-neutralizing anti-envelope

elper and inflammatory CD4" T cell

antibodies, and provide broad HCVL
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(18) o
sequence because it is

the genotype that is com nited States which is the first isolated

genotype. The predominant _'_ Thailand ranked from the most
l'.‘...-

prevalent are 3a, 1b and 6a, reepgmly ” wever, there is no information on T

addition, the study of J cells is also a pr e low frequency of these

cells in peripheral bloo Therefore we need an efﬂcner&t*tvay to present HCV protein

to T cells and a ﬁ }jtl rﬁwﬁﬁ%ﬁ mﬁf(] ill response i
In this s fected blood donors
against HCV ﬁ?j:tems The beneﬁ!r of this stu ill_ be the a to predict the

muncdbhiben bSO WiandAas, .

Hypothesis

The essential requirement for an HCV vaccine is that it should elicit broad
immune response against the major circulating genotypes. At the present time, most of

the studies are based on the proteins from HCV1a genotype. According to the



conservation of immunodominant parts, PBMCs from blood donors infected with
different HCV genotypes found in Thailand showed cross reactivity against HCV1a

proteins.
Objectives

1. To compare RFLP, INNO-LiPA and sequencing methods for genotyping HCV virus
2. To characterize HCV genotypes presented,in HCV-infected blood donors
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Results are compared and suitable method is selected



Il Characterization of HCV genotypes presented in HCV-infected blood donors

Blood donor samples positive for anti-HCV and RT-PCR for HCV RNA

!

Genotyping of samples by a method selected from |

Il Study of immune responses agains 'HC / roteins of PBMCs from blood donors
infected with different HCV genot 3 Z/‘/;d
ple Hﬁeins (core, NS3/4 and NS5)

1. Study immune response
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2.1 Construgtion of plasmid expre L.-,-_,._.,,,_.,\f',. otein

2.2 Transfectién.o g NS3/4 protein

2.3 Immune response against BLCL plasmid expressing HCV NS3/4 protein
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Assumption

All blood donors including in this study were collected anonymously from The
National Blood Center of Thai Red Cross, Thailand. Historical and liver manifestation
data cannot be defined.

In the collecting process of whole blood, the anticoagulant used is Citric

Phosphate Dextrose (CPD) which is different from general anticoagulant used for PBMC

study (EDTA/heparin). The effect of differeni anticoagulants used on the activity of
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Limitation

All PBMCs used in this study are frozen specimens so the activity of the cells
such as lymphocyte proliferation, IFN-Y production are less than the activity of the fresh
ones. The other point is that the number of the PBMCs are quite limited. We cannot

collect the new batch of blood from the same donor at different time course because the



immunological status is different. For immunological test operated in Thailand, it is very
difficult to perform because there is no HCV antigens (both recombinant proteins and

vaccinia encode HCV gene) used for testing.
Expected Benefits

1. Obtaining information on the prevalence of HCV genotypes in blood donors.

2. Mastering the regions of HCV 1

3 W hich induce HCV specific response
nors %;.’hdifferent HCV genotypes. The

(immunodominant) in blood d
benefit of this study

3. Obtaining informa

Whole blood samples: 100%3’ [e]&
T 7

Chronic HCV paiients : 10 from Rot nerlands, 7 from Pha
Monkutklao hospﬂh Thailand.
Healthy donors: 10‘antkHCV negative blood donors, collected from Blood Bank

i Roterfan bt o i dtbeoats and

symptoms or signs of liver disedse. .
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whole blood collection

- isolation and plasma collection

- molecular characterization of HCV RNA
- proliferation and IFN-Y production test
- generation of T cell lines and BLCLs

- cloning, transfection and expression of HCV NS3 protein



- HeCV specific T cell detection
Data collection and analysis

Descriptive data analysis was used to calculate the percentage of HCV
genotype prevalence. The differences between the prevalence of T cell
responses to HCV proteins in each genotype were analyzed using a contingency

table (Chi-Square test) or Fisher's exact test with two degrees of confidence.

Values of p < 0.05 were considered to be statistically significant.
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