
Keck School of Medicine of USC Research Seminar Series 
 

 

“Elicitation of broadly-reactive immune responses against 
influenza and other emerging pathogens” 

 

 
Ted M. Ross, Ph.D.                               
Professor and Director 
Vaccines and Viral Immunity Program 
Vaccine & Gene Therapy Institute of Florida 
 

 

 

 

 Date: Monday, September 22, 2014 

 Time: 12:00 pm – 1:00 pm 

  Note:  A light lunch will be served before the seminar at 11:30 am* 

 Location: Aresty Auditorium, NRT, LG 

 Webcast: http://keckmedia.usc.edu/Mediasite/Catalog/catalogs/keck-research-seminar 

Abstract:   
 

One of the challenges for developing influenza A and B vaccines are the diversity of antigenically distinct 
isolates within each subtype. Previously, our group described a novel hemagglutinin (HA) for H5N1 influenza 
derived from a methodology termed computationally optimized broadly reactive antigen (COBRA). This COBRA 
HA, when used as an immunogen, elicited a broad antibody response against H5N1 isolates from different 
clades. We now report the development and characterization of a COBRA-based vaccine for all seasonal and 
pandemic H1N1 influenza (human and swine) isolates.  Nine prototype H1N1 COBRA HA proteins were 
developed and tested in a virus-like particle (VLP) format for the elicitation of broadly-reactive, universal 
antibody responses, protection against viral challenges, and prevention of transmission in pre-clinical mouse 
and ferret models.  H1N1 COBRA HA vaccines were designed to recognize H1N1 viruses within the last 10, 20, 
and 30 years, as well as COBRA vaccines that elicited antibody responses that recognized H1N1 viruses over the 
past 100 years, including modern pandemic H1N1 isolates.  Four of the 9 H1N1 COBRA HA proteins had the 
broadest HAI and neutralization against a panel of 17 H1N1 viruses, with two COBRA HA proteins efficiently 
neutralizing and protecting ferrets against both seasonal and pandemic H1N1 challenges. COBRA-vaccinated 
animals had little or no detectable viral replication, less inflammation in the lungs, and reduced virus recovery 
in nasal washes. These vaccines were most effective in ferrets that were pre-immune to seasonal influenza 
viruses and subsequently vaccinated with H1N1 COBRA vaccines.  Ferrets pre-immune to two seasonal H1N1 
influenza viruses had HAI activity against only the pre-immune administered viruses.  However, following 
H1N1 COBRA vaccination, these animals had HAI activity against all viruses in the panel, including pandemic 
H1N1 viruses (2009 to 2014), and completely protected against viral challenges.  Furthermore, passively 
transferred immune serum from the COBRA HA VLP-vaccinated mice protected recipient animals more 
efficiently than immune serum from animals vaccinated with vaccines containing wild-type HA proteins. COBRA 
vaccines against H3N2 and other influenza A viruses, as well as influenza B, are underway.  This is the first 
report describing the elicitation of universal, broadly-reactive, protective sterilizing immunity against H1N1 
isolates using a COBRA-based HA strategy. 

*There will be boxed lunches for the first 100 attendees.  As a courtesy, please do not take lunch if you are not attending the seminar. 
Leftover lunch boxes for non-attendees will be available after the start of the seminar (12:05pm). 
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