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Mount Sinai has submitted patent applications for a 

universal influenza virus vaccine 

Work has been supported by the NIH, The Bill & Melinda 

Gates Foundation, GSK 
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Similar variation for influenza, HIV and HCV  F. Krammer 
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EIGHTEEN SUBTYPES OF INFLUENZA A VIRUS 
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AVIAN INFLUENZA VIRUSES INFECTING 
HUMANS 

H5N6                                 China                             2016 
H7N9                                 China                 2015, 2014, 2013 
H10N8                              China                               2013 
H6N1                                 Taiwan                           2013 
H10N7                        Australia,Egypt           2010,2004 
H7N3         Mexico,UK,Canada,Italy  2012,2006,04,03 
H7N2                             UK,USA                       2007,2003 
H9N2                            Hong Kong                         1999 
H5N1   Asia,Europe,Africa, Hong Kong    2015-2003 , 1997 
H7N7   Netherlands,UK,USA,Austr.,USA 2003,96,80,77,59 
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INFLUENZA VIRUS  

VACCINES 



INFLUENZA VIRUS VACCINE 

STRAINS 

2016-2017 

A/California/7/2009 (H1N1)pdm09 

A/Hong Kong/4801/2014 (H3N2) 

 

B/Phuket/3073/2013 

B/Brisbane/60/2008 
 



ÅINFLUENZA VIRUS VACCINES 

ARE UNIQUE.  

ÅTHEY HAVE TO BE GIVEN 

ANNUALLY, BECAUSE NOVEL 

VACCINE FORMULATIONS 

HAVE TO BE PREPARED 

REFLECTING THE RAPID 

ANTIGENIC CHANGE OF THE 

VIRUS. 



Antigenic diversity: analysis of 
the flexible influenza A virus and 
rigid measles virus glycoproteins 

Nicholas Heaton, PhD 
Ben Fulton 
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INSERTION MUTATIONS ARE TOLERATED IN THE 

HEAD OF THE HEMAGGLUTININ 
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NICK HEATON 



The measles virus glycoproteins (and the  
polymerase) are resistant to insertions  



TOLERANCE OF THE INFLUENZA 

A VIRUS AND OF MEASLES 

VIRUS GENOMES 


