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Dissection of Human Humoral Immune Response Against
Hepatitis C Virus EZ Glycoprotein by Repertoire Cloning
and Generation of Recombinant Fab Fragments

Roeerto Burtonn,! Pacra Prasant,! Atpo Mawzin? Domenico Rosa,® Vaveria DeLu Carrr,! Fravcesca Buclr!
Lauma Sovrorost,? Sercio Apricrant? PietRo E. Vararpo,? Grovamnn Faopa,! anp Massmao CremenTs

Demonstration of antibodies inhibiting key viral func-
tions is the basis for the design of an effective vaccine.
Dissection of the human antibody response by repertoire
cloning may be a powerful means to address this issue. In
this study, a panel of human monoclonal recombinant Fab
fragments specific for hepatitis C virus (HCV) EZ envelope
protein was generated. The selection procedure was de-
signed to select for cross-genotype reactive antibodies.
Sequences coding five different human recombinant Fabs
specific for the HCV/EZ protein were cloned and character-
ized. The ability of the cloned antibody fragments to inhibit
adhesion of recombinant envelope E2 protein to target cells
was assayed. While affinity of the different antibody frag-
ments appeared similar, activity in inhibiting E2 binding to
target cells varied considerably from one Fab fragment to
another. Two Fabs were not able to inhibit E2 binding at
high concentration (40 pg/'mL), while three other Fab
clones were active in neutralizing 50% of the E2Z binding at

concentrations ranging from 3 to 0.35 pg/mL. (HepaTOLOCY
1998:28:810-814.)

Wirology 288, 29-36 (2001) ®
dol: 101006/vir0. 20011014, available online at hitpd/www.idealibrary.com on | IDE h‘sl.

Nonneutralizing Human Antibody Fragments against Hepatitis C Virus E2 Glycoprotein

Modulate Neutralization of Binding Activity of Human Recombinant Fabs

Roberto Burioni,*' Francesca Bugli,t Nicasio Mancini,t Domenico Rosa# Cristiana Di Campli,§ Gianluca Moroncini,”
Aldo Manzin,* Sergio Abrignani# Pietro E. Varaldo,* Massimo Clementi,| and Giovanni Faddat

*Institute of Microbioloav and "Clinica Medica. Universitd of Ancona. 60020 Ancona. ltalv: tinstitute of Microbioloav and &nternal Medicine.
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Diverging Effects of Human Recombinant Anti-Hepatitis C Virus
(HCV) Antibody Fragments Derived from a Single Patient on the
Infectivity of a Vesicular Stomatitis Virus/HCV Pseudotype

Raberto Burioni,'* Yoshiharu Matsuura,’ N]C"ISIO Manecini," Hideki Tani,”
Tatsuo M]}"lmur'l. Pietro E. Varaldo,' and Massimo Clementi*

Tngrinue of Microbiology, University of Ancona, 60020 Ancona,* and Universivd “Viia-Salure San Raffacle,” IRCCS
Istituto Scientifico San Raffacle, 20132 Milan,* Italy, and Research Cener for Emc'rgmg Infecrious Discases
and Research Instinure for Microbial Diseases, Osaka University, Osaka 563- 03?.{ and Depariment
of Viralogy I, National Instinite of Infectious Discases, Tolyo,® Japan

Recetved 20 March 2002/Accepted 8 August 2002

Hepatitis C viros (HCV) is the major cansative agent of blood-borne non-A, non-B hepatitis. ’\Ilhmu.h i
stromg humoral response is detectable within a fow weeks off prmmr\ infection and during viral er\hlenu. the
role plaved by antibodies against HCV envelope glycoproteins in controlling viral replication is still unclear.
We describe how homan monoclonal anti-HCY E2 amtibody fragments isolated from a chronically HCV-
infected patient differ sharply in their abilities w neotralize infection of HepG2 cells by a vesicular stomatitis
virus pseudotype bearing HOY envelope glvecoproteins, Two clones were able to neatralize the psendoty pe virus
at a concentration of W pg'ml, while three other clones completely lacked chis activity. These data can explain
the kack of protection and the possibility of reinfection that eccor even in the presence of a strong antiviral
antihody response.



Immunity and Inflasmmation and Division of Microbiology, University of Nottingham, Queen’s Medical Centre,
- . S r - . 3 . . . oy
Nottingham NG7 2UH, United Kingdom=; and MRC Virology Unit, Institute of Virology,
University of Glasgow, Church Streer, Glasgow G11 5IR, United Kingdom®

Received 10 September 2007/ Accepted 29 October 2007

Identification of anti-hepatitis C virns (anti-HCV) human antibody clones with broad neutralizing activity
is important for a better understanding of the interplay between the virus and host and for the design of an
effective passive immunotherapy and an effective vaccine. We report the identification of a human monoclonal
Fab {137} able to bind the HCV E2 glycoprotein of all HCV genotypes but genotype 5. The results of antibody
competition assays and testing the reactivity to alanine motant E2 proteins confirmed that the e137 epitope
includes residues (T416, W420, W529, G530, and D535) highly conserved across all HCV genotypes. Fab el37
neutralized HCV pseondoparticles bearing genotype la, 1b, and 4 E1-E2 proteins and to a lesser extent,
genotype 2b. Fab el37 was also able to inhibit cell culture-grown HCV (genotype 2a). These data indicate that
broadly cross-reacting and cross-neutralizing antibodies are generated during HCV infection.
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