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Influenza has a long history characterized by waves
of pandemics and epidemics. Although flu epidemics
occur nearly every year, pandemics fortunately do not
occur very often. However, today we are faced with the
potential of an influenza pandemic. An avian influenza
virus of the type H5N1, currently causing an epidemic
in poultry in Asia, is persistently spreading throughout
the globe increasing the potential for outbreaks in hu-
man populations and perhaps leading to a pandemic.
The virus is highly pathogenic in birds and humans and
could potentially cause widespread illness and mortali-

ty. Several vaccine candidates based on potentially pan-

demic influenza strains and antiviral drugs have been
tested in preclinical studies. The data obtained so far
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One possible approach for development of thera-
peutic Mabs is selection of variable fragments of im-
munoglobulins from phage display libraries and then,
combining them with human IgG constant regions.
This approach was used for development of fully hu-
man Mabs able to neutralize orthopoxvirusesincluding
pathogenic orthopoxviruses.

Severaltens of human scFvs against orthopoxviruses
were selected from both synthetic Nissim library and a
new immune library based on Vh and VI genes cloned
from the peripheral lymphocytes of vaccinia virus im-
mune donors. The libraries were panned against live
variola viruses (major and min@fastrim strains) and
vaccinia virus. The selected scFvs were tested in
ELISA experiments for their binding with vaccinia,
Cowpox, ectromelia viruses and several strains of var-

have shown some promise, but have also revealed someiola virus. A standard assay of virus neutralization

shortcomings of both approaches. We have identi-

as the ability of antibodies to inhibit viral plaque for-

fied and characterized an HSN1 neuraminidase-specific mation in cells monolayer was performed with vac-

monoclonal antibody which specifically inhibited N1
neuraminidase activity of high pathogenic avian in-
fluenza strains from clades 1 and 2. This antibody
could have potential for the treatment of oseltamivir-
and zanamivir-resistant strains of H5N1, and could be
developed into a diagnostic tool.

cinia, cowpox, monkeypox and variola viruses, and
several scFvs showed neutralizing activities against
the orthopoxviruses. Western-blot analysis of the or-
thopoxvirus proteins was performed for all neutralizing
scFvs. Some scFvs developed p35 orthopoxvirus pro-
tein, while others did not bind any of the orthopoxvirus
proteins.
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Several the most promising scFvs were then engi-
neered to the whole IgG1 human molecules. These ful-
ly human Mabs were produced in HEK293T cells co-
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We have generated tetroma cell lines by the fusion of
newly developed parental 6JC5.2 triomas with a human
B cell line, which was transformed with Epstein-Barr

transfected with the pairs of plasmids bearing the genes virus (EBV) and enriched with antibody-forming cells

encoding heavy and light chains. After purification by
affine chromatography, ELISA and Western-blot were

that produce neutralizing antibodies to tetanus toxin
(TT) by a limiting dilution method using IL-6. The re-

repeated to confirm the properties of the engineered sultant two tetroma cell lines stably produced different

fully human Mabs. The affinity constants of the Mabs

were shown to be 50-200 times higher than for the
parental scFvs. Some of the engineered fully human
Mabs retained their ability to neutralize pathogenic or-

thopoxviruses.
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monoclonal antibodies (mAbs), TT1 (Ig&d and TT2
(9G4 k) reactive with TT after three-times consecu-
tive cell cloning. Moreover, functional immunoglobu-
lin (Ig) genes were cloned from at least 10 cells in the
first cloning step of tetromas after the cell fusion. None
of the endogenous Ig genes, derived from the parental
cell that hinders functional Ig gene cloning, was am-
plified. Although weak to almost nonexistent neutral-
izing activities against TT were detected in TT1 and
TT2 mADbs, respectively, mixing of them resulted in a
dramatic increase in the neutralizing activity and com-
plete protection from the toxin was obseniedvivo.
The dramatic enhancement in the neutralizing activity
was also observed when the several of different anti-
TT IgG1 mAbs that had been produced by KM mouse
were mixed with TT2 mAbs. This classical but revised
EBV-hybridoma method using fusion partner 6JC5.2
may become one alternative method for production of
fully human antibodies selected by the intact human
immune system and useful for prevention and treatment
of infectious diseases and cancer.



