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Epidemiology of 
Influenza Infection 

• Causes between 250,000 
and 500,000 deaths 
worldwide each year [1] 

• Increasing resistance to 
oseltamivir (TAMIFLU®), a 
neuraminidase inhibitor 
[2] 

• With constant mutations 
to the virus, there is an 
increasing risk of an 
influenza pandemic http://www.medicalecology.or

g/diseases/d_influenza.htm&do
cid=TEDfrg0xr0AwnM&imgurl
=http://www.medicalecology.or
g/diseases/influenza/6- 



Influenza Virus 
Structure/Life Cycle 

• Hemagglutinin (HA) is the 

predominant protein 

protruding from the viral 

surface 

• Binds to  2,6 sialic acid 

receptor on human cells  

• Virus releases its contents 

into the cell and 

replicates 
http://www.google.com/imgres?q=Influenza&n
um=10&hl=en&safe=active&tbo=d&biw=1600&
bih=671&tbm=isch&tbnid=CMvjoSU- 



Hemagglutinin Subtypes 
• 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)- H5 viruses 
(avian flu) represent a 
serious threat of a 
pandemic 

• Ekiert et al. (2009)- 
Targeting conserved 
epitopes on HA will 
increase the range and 
duration of efficacy 
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Antibody Therapies for 
Influenza 

• Monoclonal antibody 

(Mab) – Identical 

copies of a specific 

antibody produced by 

a single B cell clone 

• High specificity for 

particular antigens 

• Neutralize viruses 

• Fab- Fragment antigen 

binding has not been 

tested for 

neutralization activity 

 

http://www.bioc.uzh.ch/antibody/Introductio
n/IGGdomains/1IGT_Domains. 



Phage Display 
Technology 

• 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 Fabs 
is often skipped over and 
Mabs are directly produced 

• Testing with Fabs is much 
quicker and cheaper 

• Using Fabs would allow for 
many more antibodies to be 
tested  

http://www.pharma.ethz.ch/institute_
groups/biomacromolecules/protocols/
eth&docid=pKJvKD4xY_- 



Research Aim 
• Determine how Fabs 

neutralize influenza in 
relation to Mabs 

• Assess the potential of 
Fabs to be used as an 
intermediate step in 
antibody 
development to 
increase the number 
of antibodies tested 

• Assess the potential of 
Fabs to be used as a 
prophylactic or 
therapeutic treatment 
for Influenza in vivo 

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



Methods: Preparation of 
Fab-Encoding Constructs 

Fab 
Encoding 
Segment 

Myc-His 
Tagged 
Vector 

BlpI + XbaI 

Digestion 



Production of Fabs 
Transformation of 
DH5- E. coli 
bacteria 

Large scale 
cultures 

Maxi-Prep to 
purify DNA 

Analysis of constructs 
Electroporation of 
TGIF- E. coli 

Immunofluorescence Assay of Fab Binding 

Analysis of 
purified Fab via 
Western Blot and 
Coomassie Stain 

Fab Purification 
using cobalt resin 

Microneutralization Assay 

Induction with 
IPTG to induce 
Fab production 

Large scale cultures 



Analyses of Purified Fabs 
Western Blot Coomassie Stain 



Immunofluorescence 
Assay Results 

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

PA-2 Fab  + A/Wyoming/03/2003 

UFab-6  + A/Wisconsin/67/05  

UFab-6 + A/Wyoming/03/2003 



H3 Neutralization Assay 
Results 

PA-2 Mab PA-2 Fab Virus Back 
Titration 

PBS  
(No 

Virus) 

Uninfected 
(bottom row) 

A/Hong Kong/1/1968 (2:6) (H3) 



H3 Neutralization Assay 
Results 

UFab-2 UFab-3 PA-3 Mab UMab-2 UFab-1 UMab-1 

A/Hong Kong/1/1968 (2:6) (H3) 

Uninfected 
(bottom row) 



H3 Neutralization Assay 
Results 

Uninfected 

PBS (no virus) UFab-7 UFab-6 

A/Hong Kong/1/1968 (2:6) (H3)  



H1 Neutralization Assay 
Results 

UFab-4 UFab-5 UFab-2 

 

Uninfected 

A/Fort Monmouth/1/1947 (H1)  



Fabs Show Promise in 
Neutralization 

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

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

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

Fab neutralization > Mab neutralization 

Mab neutralization > Fab neutralization 

Fab neutralization = Mab neutralization 



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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