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Proposed swine RA pipeline 

Putative pipeline for assessing the risk of endemic swine IAV circulating globally 

to the human population.  Swine isolates identified through surveillance and 

sequencing efforts will be selected to enter the pipeline.  The cycle will be 

repeated annually or as needed as newly characterized swine IAV with antigenic 

distance from human seasonal viruses are identified.  



Step 1  

Swine-human antigenic distance  
• CRIP: Amy Vincent NADC 

• USDA swine surveillance sequence and antigenic analyses and CDC variant viruses. 

• Raise swine sera to selected swine and human seasonal influenza viruses.  

• Provide swine reference antisera and antigens to other Centres and participants -> St Jude’s, Emory, Mt. Sinai. 

• HI with swine strains using swine & ferret antisera. 

• CRIP: Nicola Lewis University of Cambridge 

• Antigenic cartography and phylogenetic analyses of swine viruses. 

• Selection of reference panels in consultation with AV. 

• Define and identify ‘highly’ divergent swine strains in consultation with AV.  

• CRIP: Adolfo Garcia-Sastre/Randy Albrecht 

• HI with swine isolates obtained through CRIP with swine & ferret antisera. 

• Raise ferret antisera to selected swine and human seasonal strains in consultation with NADC/Cambridge. 

• Contribute highly divergent strains to the pipeline.  

• Share ferret antisera panel with other CEIRS. 

• . 



Step 1 continued 

Swine-human antigenic distance  
• St Jude’s: Richard Webby and Stacey Shultz Cherry 

• HI with swine isolates obtained through SJCEIRS with panel of swine & ferret antisera. 

• Raise ferret antisera to selected swine and human seasonal strains in consultation with NADC/Cambridge. Share ferret 

antisera panel with other CEIRS.  

• Contribute highly divergent strains to the pipeline.  

• Emory: Ralph Tripp/Mark Tompkins 

• HI with swine isolates obtained through Emory CEIRS with panel of swine & ferret antisera. 

• Contribute highly divergent strains to the pipeline.  

• Non-CEIRS 

• AHPA/ANSES: HI with swine isolates circulating in Europe against selected NADC swine antiserum and/or ferret antisera 

Contribute highly divergent strains to the pipeline.  

• Share ferret antisera panel with other CEIRS. 

• . 



Human Vaccine Strains for Swine 

Anti-sera 

Progress and Future Plans 
Vaccine Strain Year 

Subtyp
e 

Vaccine  
Season 

NADC  
Sera 

A/California/04/09  2009 H1N1 2010-15 Yes 

A/Brisbane/59/07 2007 H1N1  2007-10 Yes 

A/Solomon Island/3/06 2006 H1N1  2007-08 Yes 

A/ Michigan/02/2003 2003 H1N2 N/A Yes 

A/New Caledonia/20/1999 1999 H1N1  2000-07 Yes 

A/Victoria/361/2011 2011 H3N2 2012-14 Yes 

A/Perth/16/2009 2009 H3N2 2010-12 Yes 

A/Brisbane/10/2007 2007 H3N2 2008-10 Yes 

A/Wisconsin/67/2005 2005 H3N2 2006-08 Yes 

A/Fujian/411/2002 2002 H3N2 2004-05 Yes 

A/Moscow/10/99 1999 H3N2 2000-04 Yes 

A/Sydney/5/97 1997 H3N2 
1998-
2000 Yes 

A/Wuhan/359/95 1995 H3N2 1996-98 Yes 

Vaccine Strain Year 

Subtyp

e 

Vaccine  

Season 

NAD

C  

Sera 

Received  

from St. 

Jude 

A/Singapore/86 1986 H1N1  1987-97 No ✔ 

A/Brazil/11/78 1978 H1N1 1980-84 No ✔ 

A/Beijing/262/95 1995 H1N1  
1999-
2000 No ✔ 

A/Texas/36/91 1991 H1N1  1995-97 No ✔ 

A/Taiwan/1/86 1986 H1N1  1987-97 No ✔ 

A/Chile/1/83 1983 H1N1  1984-86 No ✔ 

A/USSR/77 1977 H1N1  1978-79 No ✔ 

A/Switzerland/9715293/13 2013 H3N2 2015-16 No 

A/Beijing/32/92 1992 H3N2 1993-94 No ✔ 

A/Beijing/353/89 1989 H3N2 1991-93 No ✔ 

A/Sichuan/02/87 1987 H3N2 1988-89 No ✔ 

A/Shanghai/11/87 1987 H3N2 1989-90 No ✔ 

A/Leningrad/360/1986 1986 H3N2 1987-88 No ✔ 

A/Philippines/2/82 1982 H3N2 1983-86 No ✔ 

A/Bangkok/01/1979 1979 H3N2 1981-83 No ✔ 

A/Texas/1/77 1977 H3N2 1978-79 No ✔ 

A/Victoria/3/75 1975 H3N2 1976-78 No ✔ 

A/Port Chalmers/1/1973 1973 H3N2 1974-76 No ✔ 

Comparison of influenza virus 

phenotype  

characterised using ferret and swine 

antisera 



Step 2 

Population immunity to swine strains 
• JHCEIRS: Andy Pekosz 

• Collect a stratified by age human serum panel from community-
based sampling in NY. 

• Contribute a Taiwanese human serum panel. 

• Characterise selected swine strains against the human serum 
panel and submit results for antibody landscaping. 

• St Jude’s: Richard Webby and Stacey Shultz-Cherry 

• Contribute a South American human serum panel. 

• Characterise selected swine strains against the human serum 
panel and submit results for antibody landscaping. 

•  CRIP: Nicola Lewis 

• Produce antibody landscapes of human sera relative to selected 
‘highly’ divergent swine influenza viruses. 

 



Step 3 

Laboratory testing “high risk” swine 

strains • SJCEIRS: 

• Pathogenesis (mouse model and ferret) and pre-pandemic vaccine work 

• CRIP:  

• Pathogenesis in ferrets and other (Mt. Sinai) 

• Receptor binding studies 

• Vaccine efficacy studies (NADC)  

• Emory: 

• Receptor binding studies 

• JHCEIRS: Andy Pekosz 

• Infectivity studies in human primary respiratory epithelial cells 

• Other Centers? 

 



Step 4 

Inform Public Health 
• CRIP, SJCEIRS, Emory, JHCEIRS: 

• Disseminate results through presentations, reports, & publications to key 
stakeholders. 

• NIH-CEIRS 

• CDC 

• WHO 

• USDA-APHIS 

• Swine industry 

• Veterinary biologics companies 

• St. Jude: Richard Webby 

• Share data at WHO Composition of Vaccine Meetings. 

• Public Health: Candidate pandemic preparedness vaccine seed strains 
selected and developed as needed. 

• Pilot lot vaccine production 

• Clinical trials 
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