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HEPATITIS C VIRUS (HCV) is a com-
mon cause of viral hepatitis.

Whereas the acute disease caused by
this agent is usually benign, even
sometimes asymptomatic, HCV will
establish a chronic infection in as
much as 85% of infected patients (1).
The long-term consequences of the in-
fection can be devastating, including
chronic active hepatitis that culminates
in cirrhosis in up to 20% of cases, and
hepatocellular carcinoma (1). A per-
sisting enigma in HCV research is the
mechanism by which HCV can main-
tain a chronic infection. A related mys-
tery is the lack of protection against
re-infection following successful clear-
ance of the infection, in both human
and chimpanzees, in spite of the devel-
opment of both humoral and cell me-
diated immune responses (2, 3).

The genetic heterogeneity of HCV
has long been suspected as an important
factor in the pathogenesis. There are sev-
eral genotypes of HCV (4), which is
expected to be an additional complica-
tion in the production of a vaccine. Even
more relevant to the problem at hand is
the “quasispecies” nature of HCV in a
given patient, i.e. the presence of several
distinct, but closely related, mutants of
HCV, constantly changing (because of
the low fidelity of the RNA polymerase)
and presumably constantly generating
immune escape mutants (4, 5). In that
regard, a 31 amino acids region at the
NH2 terminal of the E2 glycoprotein has
received much attention since most mu-
tations accumulate in this region, which
has been named the hypervariable region
1 (HVR1). Indeed, mutations in HVR1
are correlated with spectacular changes
in its predicted secondary structure (6).

HVR1 also contains epitopes for neutral-
izing antibodies (7).

However, a convincing demonstration
of a role of the quasispecies complexity in
HVR1 in the pathogenesis remained elu-
sive. In this elegant and thorough study,
Farci and coworkers analyzed longitudinal
samples collected from patients with acute
resolving, chronic slowly progressing, and
chronic rapidly progressing hepatitis C,
and demonstrated that the outcome can be
predicted by the change in quasispecies
complexity in HVR1 at the time of sero-
conversion. Patients whose quasispecies
complexity increased following serocon-
version became chronically infected,
whereas a decrease in complexity was as-
sociated with resolution of the infection.

A second valuable insight provided by
this study comes from the method used
to quantify the complexity of the quasi-
species The authors cloned the ampli-
cons obtained by PCR from longitudinal
samples, sequenced several clones at
each time point in the analysis, and used
the “Hamming distance,” defined as the
number of different amino acids between
two sequences. For a mix of sequences
(as in a quasispecies) they used the av-
erage of the Hamming distances calcu-
lated between pairs in the mix. This
study underlines the importance of
amino acids changes in the HVR1 and
supports the hypothesis of immune es-
cape mutants. Thus, the outcome of
HCV infection is apparently decided rel-
atively early, depending on whether or
not the immune system can contain the
viral variation.

Of course HVR1 may not be the
only factor accounting for viral persis-

tence. For example, mutations provid-
ing escape from cellular immunity
have been documented in other regions
of the HCV genome (8). Nonetheless,
the predictive power of this measure-
ment appears striking; it may well find
its place among other molecular mark-
ers required to follow HCV infection,
such as the determination of the geno-
type and of the viral load.

1. Seeff LB 1997 Natural history of hepatitis C. Hepa-
tology 26(suppl)1:21S–28S

2. Lai ME, Mazzolleni AP, Argiolu F De Virgilis S,
Balestrieri A, Purcell RH, Cao A, Farci P 1994
Hepatitis C virus in multiple episodes of acute
hepatitis in polytransfused thalassemic children.
Lancet 343:388–390

3. Farci P, Alter HJ, Govindarajan S, Wong DC,
Engle R, Lesniewski RR, Mushawar IK, Desai SM,
Miller RH, Ogata N, Purcell RH 1992 Lack of
protective immunity against reinfection with hepa-
titis C virus. Science 258:135–140

4. Bukh J, Miller RH, Purcell RH 1995 Genetic het-
erogeneity of hepatitis C virus: quasispecies and
genotypes. Semin Liver Dis 15:41–63

5. Holland JJ, DeLaTorre JC, Steinhauer DA 1992
RNA virus populations as quasispecies. Curr Top
Microbiol Immunol 176:1–20

6. Taniguchi S, Okamoto H, Sakamoto M, Kojima M,
Tsuda F, Tanaka T, Munekata E, Muchmore EE,
Peterson DA, Mishiro S 1993 A structurally flexi-
ble and antigenically variable N-terminal domain
of the hepatitis C virus E2/NS1 protein: implication
for an escape from antibody. Virology 195:297–
301

7. Farci P, Shimoda A, Wong D, Cabezon T,
DeGioannis D, Strazzera A, Shimizu Y, Shapiro M,
Alter HJ, Purcell RH 1996 Prevention of hepatitis
C virus infection in chimpanzees by hyperimmune
serum against the hypervariable region 1 of the
envelope 2 protein. Proc Natl Acad Sci USA
93:15394–15399

8. Weiner A, Erickson AL, Kansopon J Crawford K,
Muchmore E, Hughes AL, Houghton M, Walker
CM 1995 Persistent hepatitis C virus infection in a
chimpanzee is associated with emergence of a cy-
totoxic T lymphocyte escape variant. Proc Natl
Acad Sci USA 92:2755–2759

Hospital for Sick Children
Department of Microbiology
555 University Avenue
Toronto, Ontario
M5G 1X8 Canada

RAYMOND TELLIER

RESEARCH NEWS

577

0031-3998/00/4805-0577
PEDIATRIC RESEARCH Vol. 48, No. 5, 2000
Copyright © 2000 International Pediatric Research Foundation, Inc. Printed in U.S.A.


	Hepatitis C Virus: The Advantages of Diversity
	References




