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HA and NA Clade Combinations
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Total HA & NA combinations – 1,930

Jennifer Chang

FY19 Quarter 1Rolling 2 year window
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GAMMA

DELTA-2

H3.10.1

DELTA-1a

GAMMA

DELTA-2

H3.10.1

DELTA-1a

• Gamma (1A.3.3.3) - 33%

• H3.10.1 - 18%

• Delta-2 (1B.2.1) – 11%

• Delta-1a (1B.2.2.1) – 11%

Total HA & NA combinations – 343



Antigenic drift is not fully 

controlled by motif

Bolton et al., Influenza Other Respir Viruses 2018 
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H1 Global Update

Tavis Anderson



H3 Global 
Nomenclature

By Decade

• H3.1970

• H3.1980

• H3.1990

• H3.2000

• H3.2010

• H3.2010.1

• H3.2010.2

Etc.

Put your 

sequences in 

GenBank! Please!

(or send to Tavis)
Tavis.Anderson@ars.usda.gov



IAV vaccine studies in swine
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RP-HA provided partial protection 

between H3 red and green Ag clusters

Table 1. Animal study design.

Groups Vaccine 
Challenge virus 

(antigenic cluster)

RP-GFP->NC
RP-GFP No challenge

RP-GFP->NY/11

RP-red->NY/11

RP-green->NY/11

RP-red+RP-green->NY/11

RP-GFP

RP-red

RP-green

RP-red + RP-green

NY/11 (red)

NY/11 (red)

NY/11 (red)

NY/11 (red)

RP-GFP->IA/14

RP-red->IA/14

RP-green->IA/14

RP-red+RP-green->IA/14

RP-GFP

RP-red

RP-green

RP-red + RP-green

IA/14 (green)

IA/14 (green)

IA/14 (green)

IA/14 (green)

NC, non-challenged.
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Abente et al., Vaccine 2019



RP-HA provided partial protection between red and 

green Ag clusters

Abente et al., Vaccine 2019
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Green WIV led to VAERD with Red 

challenge, LAIV was protective

Abente et al., JVI 2018
10



Vaccine Platform Studies with
Antigenically Mismatched H3 Viruses
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HA RNA vaccine
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Swine & Ferret Comparative Study
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