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Epidemiology of
Influenza Infection

e Causes between 250,000
and 500,000 deaths
worldwide each year [1]
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Influenza Virus
Structure/Life Cycle
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 Hemagglutinin (HA) is the
predominant protein
protruding from the viral
surface

« Binds to a 2,6 sialic acid
receptor on human cells

 Virus releases its contents
iInfo the cell and
replicates



Hemagglutinin Subtypes

Receptor
binding site
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* Thompson et al. (2004)- H3

viruses are important
targets in the present

Wang et al. (2010)- H1
viruses are also important
targets in the present

Le et al. (2007)- HS viruses
(avian flu) represent a
serious threat of o
pandemic

Ekiert et al. (2009)-
Targeting conserved
epitopes on HA will
Increase the range and
duration of efficacy



Antibody Therapies for
Influenza
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Monoclonal antibody
(Mab) - |ldentical
copies of a specific
antibody produced by
a single B cell clone
High specificity for
particular antigens
Neuftralize viruses

Fab- Fragment antigen
binding has not been
tested for
neutralization activity



Phage Display
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Phage-display technology
intends for Fabs to be
produced in the bacteria,
purified, and then tested

However, there has been
some observed disconnect
between the activity of mAbs
and Fabs

As a result, the testing of Falbs
is often skipped over and
Mabs are directly produced

Testing with Fabs is much
quicker and cheaper

Using Falbs would allow for
many more antibodies to be
tested



Research Aim

Determine how Fabs
neutralize influenza in
relation to Mabs

Assess the potential of
Fabs to be used as an
Infermediate step in
antibody
development to
Increase the number
of antibodies tested

Assess the potential of
Falbs to be used as a
prophylactic or
therapeutic freatment
for Influenza in vivo
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Figure 1. Mechanisms of antibody-mediated neutralization of the influenza virus. (A) Antibodies can block influenza HA1
glycoprotein binding to sialic acid residues of receptor proteins on host cells. (B) Antibodies specific to the HA2 glycoprotein of the
virus can inhibit its low-pH triggered fusion activity in the endosome at the postbinding/prefusion stage, which inhibits replication
of the virus. (C) Antibodies to surface neuraminidase can prevent the release of influenza virions from the infected cell surface.

http://inflammablog5.blogspot.com/2011/09/understanding-
structural-characteristic.html&docid



Methods: Preparation of
Fab-Encoding Constructs
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Production of Fabs

Transformation of Large scale Maxi-Prep to
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Analyses of Purified Fabs

Western Blot
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Immunofluorescence
Assay Results

PA-2 Fab + A/Wisconsin/67/05 UFab-6 + A/Wisconsin/67/05

PA-2 Fab + A/Wyoming/03/2003 UFab-6 + A/Wyoming/03/2003
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H3 Neutralization Assay
Results
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H3 Neutralization Assay

Results
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H1 Neutralization Assay
Results

A/Fort Monmouth/1/1947 (H1)



Fabs Show Promise in
Neutralization

Fab neutralization > Mab neutralization —

Fab neutralization = Mab neutralization —

Mab neutralization > Fab neutralization ——

Other Fabs, including
UFab-2, showed better
neutralization in the
Fab form than in the
Mab form

Certain Fabs, including
PA-2 Fab, neutralize
similarly in the Mab and
Fab form

However, UMab-
1 neutralized
better in the Mab
form than in the
Fab form



Future Research

In order to fully understand the difference between
neutralization by Mabs and Fabs

a. More antibodies must be tested

b. Must be tested against a greater number of
subtypes and strains

However, these preliminary results suggest that Fabs have
great potential to neutralize certain viruses
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