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SCOPE 
In this document we present a summary of H1 and H3 swine influenza A virus evolution.  
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Swine influenza A viruses: Acknowledgements and Methods 

 

Acknowledgements: We are grateful to the OFFLU Swine Group for their expertise and for sharing 
data. We acknowledge Animal and Plant Health Agency (APHA, United Kingdom), Istituto 
Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna (Italy), Canadian Food 
Inspection Agency (CAN, Canada), French Agency for Food, Environmental and Occupational 
Health and Safety, National Reference Laboratory for Swine Influenza (ANSES, France), and the 
Iowa State University Veterinary Diagnostic Laboratory (USA) for sharing unpublished antigenic and 
genetic data and virus isolates via the OFFLU network for this report. We acknowledge the USDA-
APHIS IAV in Swine Surveillance Program, global swine influenza reference and research 
laboratories, pork producers, and swine veterinarians for publicly sharing genetic sequences 
collected from GenBank or GISAID. Antigenic data were generated by the APHA, UK, and by the 
National Animal Disease Center (NADC), USDA-ARS, US. Ferret sera was kindly provided by the 
US-CDC and by the Crick Institute WHO CC World Influenza Centre. Contributions were made 
from: USDA-ARS NADC: Amy Vincent, Tavis Anderson, David Hufnagel, Alexey Markin, Blake 
Inderski, Zebulun Arendsee, Katharine Young, Celeste Snyder; USDA-APHIS NVSL: Alicia Janas-
Martindale; APHA: Ian Brown, Nicola Lewis, Benjamin Mollett, Joe James, Tom Lewis; Royal 
Veterinary College (RVC): Nicola Lewis, Sara Lopes; OFFLU/FAO: Amelia Coggon. Phylogenetic 
and sequence analyses were performed at NADC and RVC. 

 

Brief Methods for Genetic and Antigenic Analyses 

Analyses were conducted by subtype and lineage or clade. Reference sequences and new data 
(deposited Jul 1, 2021 – Dec 31, 2021) were downloaded from GISAID or GenBank were aligned 
with MAFFT (Katoh and Standley, 2013) using default settings. Alignments for each segment were 
inspected manually and trimmed to the start and stop codon. Exploratory trees were run using 
FastTree (Price et al., 2009). Tabular comparisons between current CVVs or human seasonal 
vaccine strains and new swine data were generated using the NADC IAV bioinformatic toolkit 
(https://github.com/flu-crew). An HA1 consensus sequence was generated for each contemporary 
clade and the best matched strain was selected for testing against reference ferret antisera in 
hemagglutination inhibition (HI) assays. All HI assays were performed with ferret anti-sera and 
guinea pig red blood cells. H3N2 assays were performed with the addition of oseltamivir. 

  

https://github.com/flu-crew
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Global influenza A events in swine 
Epidemiology 
 

 
 
Figure 1. MicroReact map of swine IAV H1 HA genes colored by phylogenetic clade for sequences 
collected and deposited to GISAID or GenBank between July 1 2021 – December 31, 2021 
(n=347); collection date is represented on bottom timeline. Strains submitted with only partial date 
were assigned a random date to preserve temporal clusters. Geographic nodes scaled to detection 
proportions. 
 

 

 
 
Figure 2. MicroReact map of swine IAV H1 HA genes colored by phylogenetic clade for sequences 
collected from January 1, 2020 – December 31, 2021 and deposited to GISAID or GenBank 
between July 1, 2021– December 31, 2021 (n=507); collection date is represented on bottom 
timeline. Strains submitted with only partial date were assigned a random date to preserve temporal 
clusters. Geographic nodes scaled to detection proportions.  
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Figure 3. MicroReact map of swine IAV H3 HA genes colored by phylogenetic clade for sequences 
collected and deposited to GISAID or GenBank between July 1, 2021– December 31, 2021 
(n=151). Strains submitted with only partial date were assigned a random date within the provided 
year to preserve temporal clusters. Geographic nodes scaled to detection proportions. 

 
 

 
 
Figure 4. MicroReact map of swine IAV H3 HA genes colored by phylogenetic clade for sequences 
collected from January 1, 2020 – December 31, 2021 and deposited to GISAID or GenBank 
between July 1, 2021– December 31, 2021 (n=216). Strains submitted with only partial date were 
assigned a random date within the provided year to preserve temporal clusters. Geographic nodes 
scaled to detection proportions. 
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Figure 5. Global swine H1 phylogenetic tree colored by clade and annotated by global H1 lineage 
nomenclature. Analyses were conducted with reference sequences and data (all data deposited 
July 1 2021 – December 31, 2021) from GISAID or shared via the OFFLU swine IAV working group.  
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Figure 6. Global swine H3 phylogenetic tree colored by clade and annotated by decade of 
introduction from human seasonal H3. Analyses were conducted with reference sequences and 
data (all data deposited July 1, 2021 – December 31, 2021) from GISAID or shared via the OFFLU 
swine IAV working group. 
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Regional geographic summary 
 
Phylogenetic analysis identified nineteen genetic clades from H1 and H3 IAV in swine collected 
between July 1, 2021 – December 31, 2021.  
 
Twelve clades were H1 subtype, with detections from each of the lineages: 1A classical swine 
lineage (5 clades); 1B human-seasonal lineage (4 clades); and 1C Eurasian avian lineage (3 
clades). 

• The 1A classical swine lineage viruses have global detection: 1A.1.1 in USA and 
Canada; 1A.2 in Canada; 1A.4 in USA; 1A.3.3.3 in USA. The 1A.3.3.2/pdm circulated in 
all countries that collected sequence data during this 6 month period. 

• 1B.1 human seasonal lineage was only in Europe, and the 1B.2 human seasonal lineage 
was only in the USA.  

• The 1C Eurasian avian lineage was detected in Europe. There were no new sequence 
data reported from the HA clade 1C.2.3 in China.  

 

Seven clades were within five distinct lineages derived from human seasonal H3 virus spillovers 
grouped by the decade of introduction into swine (1970.1; 1990.1; 1990.4; 2010.1; 2010.2). The 
1990.4 lineage diversified into three co-circulating genetic clades. 

• The H3 1990.1, 2010.1, and 2010.2 clades only detected in the USA, the H3 1970.1 
clade in Europe. The 1990.4 lineage circulates in the USA, Canada, and Mexico. 

 

Global Variant Cases: 

During the reporting period (July 1, 2021 – December 31, 2021), 15 variant cases were 
reported and included with the swine analyses:  

• USA: H1N1v (3 1A.3.3.2/pdm, 2 1A.3.3.3); H1N2v (3 1B.2.1); H1v (no sequence); 
H3N2v (1 2010.1; 1 1990.4a) 

• Canada: H1N2v (no sequence)  

• Denmark: H1N1v (1A.3.3.2) 

• France: H1N2v (1C.2.4, recommended as a CVV A/Bretagne/24241/2021) 

• Austria: H1N2v (1C.2.4) 

 

An additional 6 variant cases were reported July 1, 2021 – December 31, 2021, but 
collected outside the report window. The following HA sequences were included in the 
phylogenetic trees: 

• Taiwan: H1N2v (1A.1.4, collected 03/12/2021) 

• China: H1N1v (4 1C.2.3, collected 01/01/2021, 01/27/2021, 02/21/2021, 03/09/2021)  

• Australia: H3N2v (Other-Human-1990, collected 01/27/2021 see Annex 3)  



   

9 

 
Figure 7. Swine H1 HA genes of the 1A lineage (tree was proportionally downsampled to 65 swine 
HA genes, excluding references): detections of each clade from data deposited between July 1, 
2021 - December 31, 2021 are presented adjacent to the clade name.  

# 
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Antigenic analysis: Swine 1A Lineage  
Table 1. USA Data: Hemagglutination inhibition of CVV or human seasonal vaccine ferret antisera 
against contemporary swine 1A lineage strains selected to represent clade 
consensus. 
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IDCDC-RG59 A/Ohio/24/2017-like CVV 1A.1.1 
alpha-del 
H1N2v 

640 <10 <10 

A/swine/Illinois/A02524514/2020* 1A.1.1 
alpha-del 
H1N2 

<10 <10 <10 

      

A/Wisconsin/588/2019 6B1.A-5A2 6B1.A-5A2 H1N1pdm09 <10 1280 20 

A/swine/Iowa/A02524480/2020* 1A.3.3.2 H1N1pdm09 20 80 <10 

      

A/Ohio/9/2015 CVV RG48A 1A.3.3.3 
gamma.1 
H1N1v 

<10 10 320 

A/swine/Minnesota/A02635908/2021 1A.3.3.3 gamma.3 <10 40 20 

      

A/swine/Kansas/A02636184/2021 1A.4 
gamma-2-
beta-like 

<10 20 40 

Reference CVV in red, seasonal vaccine strains in dark red, new swine strains in bold. Homologous 

titers highlighted in grey. *Previously tested in report 2021a; **Previously tested in report 2020b 

 
• The contemporary swine 1A.1.1 (alpha-del) was not detected by the 1A.1.1 CVV 

A/Ohio/24/2017 ferret anti-sera. 

• The contemporary swine 1A.3.3.2 (pdm) with onward transmission in swine had significant 16-
fold decrease in cross-reactivity to the A/Wisconsin/588/2019 6B1.A-5A2 vaccine strain.   

• The contemporary swine 1A.3.3.3 (gamma) clade 3 virus had a 16-fold decrease with the 
1A.3.3.3-clade 1 CVV A/Ohio/09/2015. 

• The contemporary swine 1A.4 (gamma-2-beta-like) virus had a significant 8-fold decrease with 
the 1A.3.3.3-clade 1 CVV A/Ohio/09/2015.  

• > 8 fold reduction 

• 8 fold reduction 

• 4 fold reduction 
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Table 2. EU Data: Hemagglutination inhibition of CVV or human 
seasonal vaccine ferret antisera against contemporary swine 1A 
lineage strains. 
 

 
 

Reference seasonal vaccine strains in dark red, variant in orange, new swine strains in bold. 
Homologous titers highlighted gray. 
 

• The swine 1A.3.3.2 clade diversity reflects multiple human-to-swine transmission events.  

A/swine/Germany/Bak36/2017 was included as it is genetically similar to the H1N1v 

A/Denmark/1/2021 (Jan 2021). 

• A/swine/Italy/241572/2020 clusters genetically with A/Denmark/36/2021 – a recently reported 

variant for which we did not have contemporaneous swine viruses or the human variant isolate. 

 

• The contemporary swine 1A.3.3.2 (pdm09) viruses in Europe had decreased cross-reactivity to 
human seasonal vaccine strains and different patterns of cross-reactivity within the swine 
endemic strains.   

• The variant A/Denmark/1/2021 cross reacted with the H1N1pdm09 CVV A/California/7/2009. 
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A/California/4/2009 H1N1pdm09 1280 640 320 

A/Brisbane/02/2018 6B.1A/183-P1 H1N1pdm09 1280 1280 640 

A/Michigan/45/2015 
6B.1 
H1N1pdm09 320 320 320 

 

A/swine/Italy/241572/2020 1A.3.3.2 H1N1pdm09 160 80 80 

A/Denmark/1/2021 1A 3.3.2 H1N1v 640 320 320 

A/swine/Germany/Bak36/2017 1A.3.3.2 H1N1pdm09 160 320 80 

• > 8 fold reduction 

• 8 fold reduction 

• 4 fold reduction 
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Table 3. Amino acid substitutions between representative swine 1A.1.1 clade strain compared to the 
within-clade CVV (IDCDC-RG59 A/Ohio/24/2017-like CVV). 
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Table 4 USA: Amino acid substitutions between a representative swine 1A.3.3.2 clade strains 
compared to a human seasonal H1 vaccine strain (A/Wisconsin/588/2019|6B1.A-5A2) used in HI 
assays. Within-clade H1N1v strains reported this period are colored orange. 
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Reference vaccine strain in gray, swine strains in black, variant detections in orange. 
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Table 5. EU: Amino acid substitutions between representative swine 1A.3.3.2 clade strains 
compared to a human seasonal H1 vaccine strain (A/Michigan/45/2015|6B.1) used in HI assays. 
The within-clade H1N1v strain reported this period is colored orange. 
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149 I  M      

152 V I     I  

155 G E T    E Sa 

156 N  D     Sb 

162 N S    S  Sa 

163 Q I I   K I Sa 

164 S   T T   Sa 

166 I V     V Ca1 
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176 L V     V  
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228 N  D      
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282 P    A    
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298 I    V    

302 K  Q      
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313 R   K     

321 V T D   I T  

aadiff  44 31 10 7 14 41  

Reference human seasonal vaccine in gray, swine strains in black, variant detection in orange. 
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Table 6. Amino acid substitutions between representative swine 1A.3.3.3 clade strain compared to 
the within-clade CVV (A/Ohio/09/2015 RG48A) used in the HI assay, and the most similar within-
clade CVV (A/Wisconsin/03/2021). Within-clade H1N1v detected within this reporting period are 
presented in orange. 
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129 N  D D D  129 D N N    

142 N S R R R Ca2 142 R S N   Ca2 

146 K R R R R  146 R  K    
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183 P S S S S  183 S  P    

186 T A A S S  186 A  T S S  

189 Q  R   Sb 189 R Q Q Q Q Sb 

190 S T    Sb 190 S T    Sb 

193 Q K K K K Sb 193 K  Q   Sb 

195 A  E E E Sb 195 E A A   Sb 

196 N D D D D  196 D  N    

197 S A A A A  197 A  S    

205 R K     205 R K     

211 E V     211 E V     

222 G D D D D Ca2 222 D  G   Ca2 

224 A  S    224 S A A A A  

250 V A A A A  250 A  V    

269 E D D D D  269 D  E    

270 T  A A A  270 A T T    

271 P S S S S  271 S  P    

323 S X     323 S X     

aadiff  34 34 31 31  aadiff  19 34 4 4  

Reference CVV in red, swine strains in black, variant detections in orange. 
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Table 7. Amino acid substitutions between 1A.4 compared to the human H1 vaccine 
(A/Wisconsin/588/2019|6B1.A-5A2) used in HI assays and the most similar vaccine 
(A/California/07/2009). 
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205 R K  261 A S  

224 E A  271 P S  

239 K T  278 T N  

250 A V  298 I V  

256 T A  302 K E  

258 E K  310 T K  

260 D G  314 L M  

261 A S  aadiff  34  

271 P S  

278 T N  

283 E K  

295 V I  

298 I V  

302 K E  

310 T K  

314 L M  

321 V I  

aadiff  44  

Reference human seasonal vaccine in gray, swine strains in black. 
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Figure 8. Swine H1 HA genes of the 1B lineage (tree was proportionally down sampled to 78 swine 
HA genes, excluding references): detections of each clade from data deposited between July 1, 
2021 - December 31, 2021 are presented adjacent to the clade name.  
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Antigenic analysis: Swine 1B Lineage 
Table 8. USA Data: Hemagglutination inhibition of CVV vaccine ferret antisera against 
contemporary swine 1B lineage strains selected to represent clade consensus. 
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A/Iowa/32/2016 1B.2.2.1 d1a H1N2v <10 320 

A/swine/Iowa/A02478968/2020* 1B.2.2.1 d1a H1N2 20 160 

A/swine/Wyoming/A02525343/2021** 1B.2.2.1 d1a H1N2 10 80 

 

A/swine/Iowa/A02524534/2020*  1B.2.2.2 d1b H1N2 10 40 

Reference CVV in red, new swine strains in bold. Homologous titers highlighted grey. *Previously 
tested in report 2021a; **Previously tested in report 2021b 
 

• The contemporary swine 1B.2.1 (delta-2) was cross-reactive to CVV A/Michigan/383/2018.  

• Two contemporary swine 1B.2.2.1 (delta-1a) representing diverging clade were tested. 
A/swine/Iowa/A02478968/2020had a 2-fold decrease and A/swine/Wyoming/A02525343/2021 
had a 4-fold reduction from the within clade CVV A/Iowa/32/2016.  

• The contemporary swine 1B.2.2.2 (delta-1b) does not have a CVV contained within clade and 
had a significant 8-fold decrease from CVV A/Iowa/32/2016.  

  

• > 8 fold reduction 

• 8 fold reduction 

• 4 fold reduction 
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Table 9. UK & EU Data: Hemagglutination inhibition of CVV vaccine ferret antisera against 
contemporary swine 1B lineage strains selected to represent clade consensus. 
 

  

G
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d

e
 

A
/M
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h

ig
a
n

/3
8
3

/2
0

1
8

 
R

G
5
8
A

 

A
/C

h
il
e
/1

/1
9

8
3

 

A/Michigan/383/2018 RG58A 
1B.2.1 d2 
H1N2v 

1280 160 

A/Chile/1/1983 
H1 
seasonal 

160 1280 

 

A/swine/England/062058/2018 1B.1.1 80 640 

 

A/Sw/France/29-200240/2020 1B.1.2.3 80 160 

Reference CVV in red, seasonal vaccine strains in dark red, new swine strains in bold. Homologous 
titers highlighted in gray.  
 

• The swine 1B.1.1 was cross-reactive to CVV A/Chile/1/1983.  

• The contemporary swine 1B.2.3 representing strains circulating in France had a significant 
decrease in cross reactivity to the 1B.2.1. CVV and the human seasonal strain reference. 

 
 
  

• > 8 fold reduction 

• 8 fold reduction 

• 4 fold reduction 
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Table 10. Amino acid substitutions between representative swine 1B.2.1 strain compared to the 
within-clade CVV (A/Michigan/383/2018 RG58A). Within-clade H1N2v detected within this reporting 
period are presented in orange. 
 

Site A
/M

ic
h
ig

a
n
/3

8
3

/2
0

1
8

 R
G

5
8
A

 

A
/s

w
in

e
/I

o
w

a
/A

0
2
6

3
5

8
6

3
/2

0
2

1
 

A
/I
n

d
ia

n
a
/0

1
/2

0
2
1

 

A
/O

h
io

/0
2
/2

0
2

1
 

A
/I
o
w

a
/0

4
/2

0
2

1
 

A
n
n

o
ta

ti
o
n
s
 

71 N T T T - Cb 

130 T    P  

149 L V     

166 T    I Ca1 

170 G E    Ca1 

173 V I     

189 R  K K K 
Sb, 
RBS 

256 E  K K K  

260 S G     

261 F S     

289 S  N N N  

aadiff  6 4 4 6  

Reference CVV in red, swine strains in black, variant detections in orange. 
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Table 11. Amino acid substitutions between representative swine 1B.2.2.1 and 1B.2.2.2 strains 
compared to the most similar CVV (A/Iowa/32/2016 1B.2.2.1). 

 

Site A
/I
o
w

a
/3

2
/2

0
1

6
 

1
B

.2
.2

.1
|A

/s
w

in
e

/I
o
w

a
/A

0
2

4
7
8

9
6

8
/2

0
2
0

 

1
B

.2
.2

.1
|A

/s
w

in
e

/W
y
o
m

in
g
/A

0
2
5
2

5
3

4
3

/2
0

2
1

 

1
B

.2
.2

.2
|A

/s
w

in
e

/I
o
w

a
/A

0
2

5
2
4

5
3

4
/2

0
2
0

  

A
n
n

o
ta

ti
o
n
s
 

2 T   M  

19 L V V V  

50 L   I  

72 S  P   

74 K E E  Cb 

82 A   T  

84 N D    

85 S   P  

86 D   E  

94 Q   D  

96 T A A A  

106 S  N   

119 R   K  

129 V   T  

130 T  D   

132 K V T  RBS 

141 E K    

149 I   V  

153 V   E Sb 

157 L  R  Sa 

166 K E   Ca1 

168 E D D N  

170 G   E Ca1 

175 I  V   

176 L   I  

183 S   P  
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184 N   D  

186 G   E  

187 D   N RBS 

193 H   R 
Sb, 
RBS 

194 T   K RBS 

202 M   A  

208 R  K E  

215 T  A   

222 D  N N 
Ca2, 
RBS 

228 N   K  

236 P   A  

237 G R   Ca1 

241 I  V   

244 T   A  

249 I   V  

256 A   T  

269 K   N  

271 P   S  

273 D N  N  

274 E   K  

277 A T  T  

283 K   Q  

287 N  T   

289 N   S  

310 T  R A  

314 M   L  

aadiff  11 16 38  

Reference CVV in red, swine strains in black. 
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Table 12. Amino acid substitutions between representative swine 1B.1.X strains compared to the 
most similar human seasonal vaccine A/Chile/1/1983 used in HI assays. 
 

Site A
/C

h
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/1
/1

9
8
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1
B
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w
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e
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n
g
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n
d
/0

6
2
0

5
8
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0
1
8

 

1
B
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.1
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/s

w
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e
/E

n
g
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n
d
/2

0
8
0

4
6
/2

0
1
8

 

1
B

.1
.1
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/s

w
in

e
/E

n
g
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n
d
/1

0
3
1

2
0
/2

0
2
1

 

1
B

.1
.1
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w
in

e
/E

n
g
la

n
d
/1

0
0
2

2
7
/2

0
2
1
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B

.1
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.1
 A
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w
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e
/I
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/1
9

5
0

6
1
/2

0
2
1

 

1
B

.1
.2

.2
 A

/s
w

in
e
/I

ta
ly

/1
1

8
6

3
8
/2

0
2
1

 

1
B

.1
.2

.3
 A

/S
w

/F
ra

n
c
e
/2

9
-2

0
0

2
4

0
/2

0
2

0
 

A
n
n

o
ta

ti
o
n
s
 

14 D   -    E  

19 V  I L I     

35 D  N N N N    

36 N S S S S     

43 K R    R    

44 L  M M M     

47 I      V T  

48 A       T  

54 K      R   

57 I V        

68 E T        

70 L  S S S    Cb 

71 F      L  Cb 

73 K R R R R    Cb 

82 T    A  A   

83 P     T    

84 N     T  S  

85 S P P P P P A P  

88 G D        

89 T V I I I I L I  

94 Y H     H   

96 A S S S S S S S  

106 S N      G  

111 F  V I I  I L  

116 I  M M M     

124 P     S   Sa 

125 K Q    N   Sa 
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127 N     S S S  

128 V      I I  

129 T     D - N  

130 K  R R R  -   

132 V  K K K  A  RBS 

134 A V V V V    RBS 

135 A S S S S S S S RBS 

138 H      K   

139 K N N N N  Q   

141 K      R X  

142 S     R R R Ca2 

143 S       N  

146 R Q K K K  T   

153 E G       Sb 

155 N D D D D    Sa 

157 S  L L L I   Sa 

161 L  I I I   I  

162 S N     T  Sa 

163 K  N N N  M  Sa 

164 S  H H Q    Sa 

166 V      M  Ca1 

168 N D     D D  

169 K     R    

170 E K    D K  Ca1 

171 K     E R   

176 L  I I I     

179 V I      I  

181 H  N N N     

183 S A        

184 N K     S   

185 I  M M M V    

187 D  N      RBS 

189 K R R R R R R R 
Sb, 
RBS 

190 T A A A A A A A 
Sb, 
RBS 

193 R H       Sb, 
RBS 

196 N T T T T T T T  

202 V      T   

203 S       A  

207 N       S  

208 R     K K   
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209 R      K   

211 T I    I    

215 A T E E E     

216 K     R  R  

220 V  I I I I I I RBS 

222 N     D D D 
Ca2, 
RBS 

232 T I        

235 E       G  

237 G   S S K S K Ca1 

238 D  E E E     

241 I M        

248 L  F F F F    

252 W R    L    

256 A S        

258 S      N   

260 G S        

261 F  L L L     

262 G E R R K E E K  

267 T V I I I I V I  

268 S  T       

270 A      V   

272 M L  L  V    

276 D N     N   

277 A T T T T T  T  

278 K  E E E  T   

283 Q      R   

288 S  N N N  N   

290 L R        

295 V      I   

298 V      I   

299 T  A A A     

305 K   R R     

307 V  I I I     

308 R  K K K K K   

310 T     K    

311 K  R R R     

313 R      K   

315 V      A   

321 I V        

aadiff  42 44 46 45 35 49 32  

Reference vaccine strain in gray, swine strains in black. 
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Figure 9. Swine H1 HA genes of the 1C lineage (tree was proportionally down sampled to 63 swine 
HA genes, excluding references): detections of each clade from data deposited between July 1, 
2021 - December 31, 2021 are presented adjacent to the clade name.  
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Antigenic analysis: Swine 1C Lineage 
Table 13. UK & EU Data: Hemagglutination inhibition of CVV vaccine ferret 
antisera against contemporary swine 1C lineage strains selected to represent 

clade consensus. 
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0
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s
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e

n
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7
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0
2
0
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ik

e
 C

V
V

 

A
/H

u
n

a
n
/4

2
4
4

3
/2

0
1

5
 C

N
IC

-
1
6
0

1
–
C

V
V

 

A/Netherlands/3315/2016 CVV 
(Crick) 

1C.2.1 
H1N1v 160 40 40 160 160 

A/Pavia/65/2016* 
1C.2.1 
H1v 1280 320 320 320 1280 

A/Netherlands/10370-1b/2020 
CVV 

1C.2.1 
H1N1v 640 1280 1280 640 640 

 

A/Hessen/47/2020-like CVV 
1C.2.2 
H1N2v 80 320 2560 2560 80 

A/Hunan/42443/2015 CNIC-1601 
CVV 

1C.2.3 
H1N1v 320 160 160 1280 2560 

 

A/swine/Italy/358072/2021 
1C.2.4 
H1N2 40 40 40 80 40 

A/Sw/France/56-180424/2018 
1C.2.4 
H1N2 320 320 160 320 320 

A/Sw/France/72-210055-1/2021 
1C.2.4 
H1N2 160 80 40 80 80 

A/swine/Italy/127069/2020 1C.2.5 40 40 80 80 40 

Reference CVV in red, seasonal vaccine strains in gray, new swine strains in bold, variant in 
orange. Homologous titers highlighted in gray.  
 
The contemporary swine A/swine/Italy/358072/2021 and A/swine/Italy/127069/2020 represented the 
diverse 1C.2.4 - with multiple deletion patterns and 1C.2.5 groups. They showed cross reactivity to 
CVV A/Netherlands/3315/2016 – CVV but not to the updated 1C.2.1 CVV A/Netherlands/10370-
1b/2020.  
 
The contemporary swine A/Sw/France/56-180424/2018 represents a second genetic group within 
1C.2.4 viruses in the submitted data and this shows good cross reactivity with 1C CVV 
A/Netherlands/3315/2016 and with A/Pavia/65/2016* and poor cross reactivity to other 1C CVVs. 
 
 

• > 8 fold reduction 

• 8 fold reduction 

• 4 fold reduction 
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Table 14. Amino acid substitutions between representative swine 1C.2.1 strains compared to the 
within-clade CVV (A/Netherlands/3315/2016 CVV); the additional within-clade CVV 
(A/Netherlands/10370-1b/2020 CVV) is included. 

 

Site A
/N

e
th

e
rl

a
n

d
s
/3

3
1

5
/2

0
1
6

 C
V

V
 

A
/s

w
in

e
/F

ra
n
c
e
/2

2
-2

1
0

3
0

9
-2

/2
0

2
1

 

A
/s

w
in

e
/I

ta
ly

/1
7

5
7

3
9

-1
/2

0
2
1

 

A
/N

e
th

e
rl

a
n

d
s
/1

0
3

7
0

-1
b
/2

0
2
0
 C

V
V

 

A
n
n

o
ta

ti
o
n
s
 

20 M L L   

31 N   D  

44 L   M  

48 A     

51 Q H    

56 N     

66 E     

71 I L  L Cb 

74 N   K Cb 

80 I V    

83 S   P  

84 N K    

89 A  T   

96 A T    

97 D   N  

102 R     

120 E A A A  

127 E     

130 K     

132 S   T  

137 S T  P Ca2 

141 I V  A  

142 K N N N Ca2 

155 E A G G Sa 

161 I   L  

162 S N   Sa 

163 T E  K Sa 

169 K R    
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Reference CVV in red, swine strains in black. 
  

175 I V  V  

199 V   I  

202 G E  E  

208 K   Q  

215 V   A  

232 T  I   

236 Q K    

253 Y   H  

258 N  D D  

262 N S    

266 M V    

267 M   I  

271 N S  H  

272 V I    

288 S     

298 I L    

311 Q   R  

321 T I I I  

324 V I  I  

aadiff  24 8 26  
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Table 15. Amino acid substitutions between a representative swine 1C.2.2 strain compared to the 
within-clade CVV (A/Hessen/47/2020 CVV). 
 

Site A
/H

e
s
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e

n
/4

7
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V
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1
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0
2
1

 

A
n
n

o
ta
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o
n
s
 

3 I L  

53 K R  

66 E D  

84 D N  

97 D N  

118 P S  

120 A S  

125 N D Sa 

161 L I  

163 N K Sa 

175 V I  

185 D E  

214 T I  

235 D N  

253 Y H  

267 M I  

269 N D  

302 E K  

aadiff  18  

Reference CVV in red, swine strain in black. 
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Table 16. Amino acid substitutions between representative swine 1C.2.4 strains compared to the 
within-clade CVV (A/Bretagne/24241/2021 CVV). Within-clade H1N2v detected within this reporting 
period is presented in orange. 
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/B

re
ta

g
n
e
/2

4
2
4

1
/2

0
2

1
 

A
/s

w
in

e
/F

ra
n
c
e
/7

2
-2

1
0
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w
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0
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w
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w
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1
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8
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7
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0
2
1

 

A
/A

u
s
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ia
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4
4

5
5

3
2
/2

0
2
1

 

A
n
n

o
ta

ti
o
n
s
 

2 T      I  

5 I    V V V  

20 M    L L L  

31 N    D    

36 N    S S S  

39 G     E   

53 G   R  R   

54 N      S  

56 D N N N N N N  

71 V    L L L Cb 

74 N     S  Cb 

82 T     A   

83 S    A P P  

86 K    T E E  

89 T    I    

96 A    S S   

104 L     R Q  

107 T      A  

119 K   N G    

120 -    A A A  

121 N    T T T  

124 P    E   Sa 

125 S    N N G Sa 

127 E     D   

128 A    T T T  

129 -     T T  

130 -    K R K  

134 V    G  T  
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135 S     A   

137 S     P  Ca2 

138 K    R H H  

141 A    T  S  

142 N    K  K Ca2 

146 R    Q    

149 L      I  

152 T     V V  

153 S    K   Sb 

155 G    N R  Sa 

156 K    S N N Sb 

157 P    - S S Sa 

159 S    P P P Sa 

161 L    I  I  

162 S     N  Sa 

163 K     R  Sa 

166 K  R  T T T Ca1 

168 N    D    

169 K    R    

172 E    K    

175 V      I  

186 S     R G  

190 T    A   Sb 

194 N    S H   

202 V     E E  

203 S    T    

208 Q     R R  

216 P    D T T  

218 P     Q   

219 E    K K K  

222 E    K  D Ca2 

224 R    A A A  

237 E    G G G Ca1 

239 T    N    

242 F      I  

252 R     W W  

258 E D   D  N  

259 K    M    

260 G    S    

261 S     L I  

262 N    S S   

266 M     V V  
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267 K  E   I M  

269 D     E E  

270 A    V    

278 K    T    

283 H      L  

288 S     G G  

289 D    N N N  

290 R     L L  

298 I      T  

aadiff  2 3 3 48 49 49  

Reference CVV in red, swine strains in black, variant detection in orange. 
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Table 17. Amino acid substitutions between a representative swine 1C.2.5 strain compared to the 
most similar CVV (A/Hunan/42443/2015 CNIC-1601 1C.2.3). 
 

Site A
/H
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n
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n
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2
4
4

3
/2

0
1
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N
IC
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6
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1
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ta
ly

/1
2

7
0

6
9
/2

0
2
0

 

A
n
n

o
ta

ti
o
n
s
 

30 V I  

44 L M  

47 K N  

48 I A  

56 S D  

66 K E  

69 L F  

82 T A  

85 S P  

102 K R  

111 F L  

120 A R  

125 N D Sa 

127 D E  

130 R K  

134 V S  

135 A S  

162 S N Sa 

163 K N Sa 

166 T I Ca1 

169 K R  

190 T A Sb 

208 K R  

215 V I  

222 E N Ca2 

227 M I  

245 T N  

253 H Y  

267 R I  
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271 Q H  

283 H N  

287 K N  

288 G N  

289 N S  

298 V I  

310 T K  

aadiff  36  

Reference CVV in red, swine strain in black. 
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Figure 10. Swine H3 HA genes: detections of each clade from data deposited between July 1, 2021 
- December 31, 2021 are presented adjacent to the clade name. Clades within the tree were 
proportionally down sampled to 58 swine HA genes (excluding references); tree includes clade 
consensus sequences, and human vaccine strains.  
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Antigenic analysis: Swine H3 
Table 18. USA Data: Hemagglutination inhibition of CVV or human seasonal vaccine ferret antisera 
against contemporary swine H3 strains selected to represent clade consensus. 
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/6

0
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0
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8
 

A
/H

o
n

g
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o
n

g
/4

5
/2

0
1
9

 

      

A/Minnesota/11/2010 x 203 
1990.4.a 
H3N2v 

640 20 20 20 

A/swine/Iowa/A02635890/2021 
1990.4.a 
H3N2 

80 10 20 20 

 

A/swine/Minnesota/A02245671/2020* 
1990.4.i 
H3N2 

20 20 20 <10 

      

IDCDC-RG55C A/Ohio/28/2016-like CVV 
2010.1 
H3N2v 

10 2560 10 10 

A/swine/Kansas/A02245675/2020* 
2010.1 
H3N2 

10 40 20 <10 

      

A/swine/Indiana/A02635878/2021 
2010.2 
H3N2 

10 10 10 20 

      

A/Iowa/60/2018 
C.2a1b2 
H3N2 

<10 <10 160 40 

A/Hong Kong/45/2019 
C.2a1b 
H3N2 

<10 <10 80 160 

Reference CVV in red, seasonal vaccine strains in gray, new swine strains in bold, variant in 
orange. Homologous titers highlighted in gray. *Previously tested in report 2021a 
 

• The contemporary swine 1990.4.a demonstrated a significant 8-fold decrease from CVV 
A/Minnesota/11/2010 x 203.  

• The contemporary swine 1990.4.i does not have a CVV contained within clade and 
demonstrated a significant 32-fold decrease from CVV A/Minnesota/11/2010 x 203. 

• The contemporary swine 2010.1 representative strain had a significant 64-fold decrease to CVV 
(IDCDC-RG55C A/Ohio/28/2016-like).  

• The contemporary swine 2010.2 representative strain does not have a CVV contained within 
clade but reacted to A/Iowa/60/2018 and an 8-fold decrease to A/Hong Kong/45/2019.  

• > 8 fold reduction 

• 8 fold reduction 

• 4 fold reduction 
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Table 19. EU Data: Hemagglutination inhibition of CVV or human seasonal 
vaccine ferret antisera against contemporary swine H3 strains selected to 
represent clade consensus. 
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/3
/1

9
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D
C
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/O
h
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/2
8
/2

0
1

6
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e
 

C
V

V
 

A
/S

y
d

n
e
y
/5

/9
7

 

A/Victoria/3/1975 Human seasonal 1280 40 160 

IDCDC-RG55C A/Ohio/28/2016-
like CVV 

2010.1 H3N2v 
160 1280 160 

A/Sydney/5/97 Human seasonal 320 80 2560 

     

A/swine/Italy/308955-3/2021 1970.1 H3N2 640 320 320 

 
Reference CVV in red, seasonal vaccine strains in dark red, new swine strains in bold. Homologous 
titers highlighted in gray. ND=not done. 
 
• The contemporary swine 3 A/swine/Italy/308955-3/2021 demonstrated good reactivity with 
A/Victoria/3/1975 and poor cross reactivity to the 2010.1 CVV and another antiserum raised to a 
human seasonal strain. 

 
  

• > 8 fold reduction 

• 8 fold reduction 

• 4 fold reduction 
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Table 20. Amino acid substitutions between a representative swine 1970.1 strain compared to the 
putative ancestral human seasonal H3 strain (H3 A/Port Chalmers/1/1973); the most similar human 
seasonal vaccine by amino acid similarity (A/Victoria/3/1975) is included. 

 

Site A
/P

o
rt

_
C

h
a
lm

e
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/1
/1

9
7

3
 

A
/s

w
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e
/I
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0

8
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/2

0
2
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A
/V
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a

/3
/1

9
7
5

 

A
n
n

o
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o
n
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3 F  L  

6 N K   

7 D G   

8 -  N  

9 S N   

31 N D   

45 S N   

46 S F   

48 T M   

53 N K  Site C 

62 I A   

67 I V   

69 A S   

83 T K K  

88 V I   

92 K R   

104 D E   

106 A T   

112 V I   

117 T S   

121 I T   

124 G N   

126 T N N  

137 N S  Site A 

144 D N  Site A 

145 S N  Site A 

146 G S  Site A 

159 S N   

160 A T T  

163 V M   
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164 L  Q  

171 N S   

173 N D   

174 F  S  

189 Q R K Site B 

196 V I   

198 A T   

201 R K K Site D 

202 V I   

203 T I   

217 I  V Site D 

242 I T   

244 V I   

260 M I   

261 R Q   

262 T I   

267 I V   

269 R K   

278 I D S Site C 

299 K R   

307 K H   

309 V I   

323 V I   

aadiff  48 11  

Reference vaccine in gray, swine strain in black. 
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Table 21. Amino acid substitutions between a representative swine 1990.4.a strain compared to the 
within-clade CVV (A/Minnesota/11/2010 x 203) used in the HI assay. A secondary within-clade CVV 
(A//Indiana/10/2011), and the within-clade H3N2v (A/Iowa/03/2021) detected during this reporting 
period are presented. 
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0
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0
1
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A
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a
/0

3
/2

0
2

1
 

A
n
n

o
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o
n
s
 

79 F  L L  

96 N S  S  

109 R K    

119 E K    

124 S I  I  

138 A S  S  

156 N H  H  

172 D   E  

207 K R  R Site D 

289 P S  S  

323 V I  I  

aadiff  9 1 9  

Reference CVV in red, swine strains in black, variant detection in orange. 
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Table 22. Amino acid substitutions between a representative swine 1990.4.i strain compared to the 
most similar CVV (A/Minnesota/11/2010 x 203 1990.4.a). 
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8 N K  

9 S N  

10 M T  

12 T M  

45 S X  

49 G D  

50 R K  

57 Q K  

58 I V  

62 K G  

80 Q E  

96 N D  

107 T S  

117 N T  

121 T N  

122 Q L Site A 

124 S N  

131 A D  

137 Y F Site A 

138 A S  

140 R K  

142 G N  

155 Y H Site B 

156 N Q  

159 Y H  

163 E A  

164 Q L  

189 K M Site B 
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193 N S Site B 

198 A E  

203 I T  

260 I M  

261 Q R  

262 S I  

269 R K  

273 H L  

275 D G 
Site 
C 

276 E N  

299 K R  

aadiff  39  

Reference CVV in red, swine strain in black. 
  



   

48 

Table 23. Amino acid substitutions between a representative swine 2010.1 strain compared to the 
within-clade CVV (A/Ohio/28/2016 IDCDC-RG55C) used in the HI assay. A second within-clade 
CVV (A/Ohio/13/2017), and the within-clade detected H3N2v (A/Ohio/06/2021) are presented.  
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/O
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/2
8
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0
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5
5
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A
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/0
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0
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1
 

A
n
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o
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o
n
s
 

56 H  Y Y  

62 E   G  

85 D   E  

106 A   V  

138 A S S S  

145 K N N N Site A 

159 F   Y  

188 D E   Site B 

193 S   A Site B 

198 A T    

209 S  N N  

212 A   T  

238 R   K  

264 K   R  

280 A E    

aadiff  5 4 12  

Reference CVV in red, swine strains in black, variant detection in orange. 
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Table 24. Amino acid substitutions between a representative 2010.2 strain compared to the human 
seasonal vaccine (A/Iowa/60/2018 C.2a1b2), and a second human seasonal vaccine (A/Hong 
Kong/45/2019 C.2a1b). 
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9 S G   

31 N D   

58 I V   

62 G E   

83 K Q   

106 A I   

128 T  A  

131 K T T  

135 T I K  

137 S  F Site A 

138 A S S  

144 S N  Site A 

160 T K   

167 T I   

171 K N   

189 K N  Site B 

192 I T   

193 F S S Site B 

197 Q R   

203 T I   

291 D N   

312 S  N  

aadiff  19 7  

Reference vaccine strain in gray, swine strain in black. 
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Summary and Risk Assessment 
 
Global Variant Cases: 
 
During this reporting period (July 1, 2021 – December 31, 2021), 15 variant cases were reported 
and included with the swine analyses:  

• USA: H1N1v (3 1A.3.3.2/pdm, 2 1A.3.3.3); H1N2v (3 1B.2.1); H1v (no sequence); H3N2v (1 
2010.1; 1 1990.4a) 

• Canada: H1N2v (no sequence)  

• Denmark: H1N1v (1A.3.3.2) 

• France: H1N2v (1C.2.4, recommended as a CVV A/Bretagne/24241/2021) 

• Austria: H1N2v (1C.2.4) 
 
An additional 6 variant cases were reported July 1, 2021 – December 31, 2021, but collected 
outside the report window. The following HA sequences were included in the phylogenetic trees: 

• Taiwan: H1N2v (1A.1.4, collected 03/12/2021) 

• China: H1N1v (4 1C.2.3, collected 01/01/2021, 01/27/2021, 02/21/2021, 03/09/2021)  

• Australia: H3N2v (Other-Human-1990, collected 01/27/2021) 

 

Europe Swine: 

• 1A 3.3.2 viruses representing contemporary cirucalting and variant strains showed 
variable reactivity to CVVs. Good cross reactivity to seasonal vaccine strain 
A/Michegan/45/2015 was seen. A/Swine/Italy/241572/2020 strain was representative 
of an European variant case and showed variable moderate to reduced cross 
reactivity to seasonal vaccine strains. 

• 1B 1.2.3 viruses representing a significant proportion of viruses currently detected in Europe 
showed no cross reactivity to human seasonal virus and CVV. 

• 1C: 1C2.4 and 1C2.5 viruses which represent a genetically diverse and significant proportion of 
1C lineage viruses detected in Europe showed cross reactivity with CVV strain 
A/Netherlands/3315/2016 and variable cross reactivity against other CVV and variant strains. 

• H3 1970.1 lineage viruses demonstrated cross reactivity against all human seasonal and CVV 
antisera tested.  

 
North America Swine: 

• 1A.1.1 viruses demonstrated a significant loss of cross-reactivity against the CVV 
A/Ohio/24/2017 (Table 1) and represent a consistent proportion of 1A lineage viruses detected 
in U.S. pigs (Figure 7 and A1). 

• 1A.3.3.2 swine strains exhibit loss in cross-reactivity with current human seasonal vaccine 
strains. 

• 1A.3.3.3 clade-3 is a substantial proportion of 1A lineage viruses detected in U.S. pigs and a 
representative strain demonstrated a 16-fold decrease against the tested 1A.3.3.3-clade1 CVV 
A/Ohio/24/2015 (Table 1). A variant case within the 1A.3.3.3-clade3, A/Wisconsin/03/2021 
H1N1v was recently recommended for development as a CVV. An additional two variant cases 
were reported from 1A.3.3.3-clade3. 

• 1B.2.1 cross-reacts with the CVV A/Michigan/383/2018 RG58A (Table 8). This clade contained 
three reported H1N2v during this reporting period. 

• 1B.2.2.1 ranged from 2- to 4-fold reduction from the within clade CVV A/Iowa/32/2016. 1B.2.2.2 
(delta-1b) demonstrated a significant loss in cross-reactivity against the CVV A/Iowa/32/2016 
(Table 8). Both clades represent a consistent proportion of 1B lineage viruses detected in U.S. 
pigs (Figure 8 and A1).  
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• H3.1990.4.a lineage viruses lineage viruses demonstrated a significant loss of cross-reactivity 
against the CVV A/Minnesota/ 11/2010 (Table 18) and represent a substantial proportion of H3 
viruses detected in U.S. pigs (Figure 10 and A1). 

• H3.1990.4i lineage viruses demonstrated significant loss of cross-reactivity against all CVV and 
human seasonal vaccine strains (Table 18). These swine viruses are less frequent but 
consistently detected (Figure 10 and A1). 

• H3 2010.1 and 2010.2 lineage viruses had significant loss in cross-reactivity with both the 
2010.1 CVV and to the human vaccine strains. H3 2010.1 lineage viruses are a substantial 
proportion of H3 viruses detected in U.S. pigs (Figure 10 and A1).  
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Annex 1. Geographic Distribution of swine HA phylogenetic clades by country  

 

 
Figure A1. Summary of swine HA clades by country, colored by phylogenetic clade for sequences 
collected July 1, 2021 - December 31, 2021 (n=499). 
 
 

 
Figure A2. Summary of swine HA genes colored by phylogenetic clade for sequences deposited 
January 1, 2020 - December 31, 2021 and truncated to those collected within the last 24 months 
(n=724). 
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Table A1a. Summary of swine H1 clades by country collected in the past 6 months and deposited 
July 2021 – December 2021. 

clade country count 

1A.1.1 CAN 9 

1A.2 CAN 2 

1A.3.3.2 FRA 1 

1A.3.3.2 ITA 7 

1B.1.2.2 ITA 2 

1C.2.2 ITA 6 

1C.2.4 ITA 6 

1C.2.5 ITA 1 

1A.3.3.2 MEX 1 

1A.1.1 USA 41 

1A.3.3.2 USA 44 

1A.3.3.3 USA 103 

1A.4 USA 7 

1B.2.1 USA 85 

1B.2.2.1 USA 14 

1B.2.2.2 USA 17 

 

Table A1b. Summary of swine H1 clades by country collected in the past 24 months and deposited 
January 1, 2020 - December 31, 2021. 

clade country count 

1A.1.1 CAN 12 

1A.2 CAN 3 

1A.3.3.2 FRA 3 

1B.1.2.3 FRA 1 

1C.2.1 FRA 1 

1C.2.4 FRA 3 

1A.3.3.2 GBR 5 

1B.1.1 GBR 4 

1A.3.3.2 ITA 10 

1B.1.2.1 ITA 1 

1B.1.2.2 ITA 11 

1C.2.1 ITA 5 

1C.2.2 ITA 8 

1C.2.4 ITA 9 

1C.2.5 ITA 3 

1A.3.3.2 MEX 1 

1A.1.1 USA 46 

1A.3.3.2 USA 60 

1A.3.3.3 USA 159 



   

54 

1A.4 USA 8 

1B.2.1 USA 113 

1B.2.2.1 USA 15 

1B.2.2.2 USA 25 

 

Table A2a. Summary of swine H3 clades by country collected in the past 6 months and deposited 
July 2021 – December 2021.  

clade country count 

3.1990.4 CAN 2 

3.1990.4.b CAN 3 

3.1970.1 ITA 1 

3.1990.4 MEX 1 

3.1990.1 USA 1 

3.1990.4 USA 2 

3.1990.4.a USA 77 

3.1990.4.b USA 2 

3.1990.4.i USA 2 

3.2010.1 USA 58 

3.2010.2 USA 4 

 

Table A2b. Summary of swine H3 clades by country collected in the past 24 months and deposited 
January 2020 – December 2021.  

clade country count 

3.1990.4 CAN 4 

3.1990.4.b CAN 5 

3.1990.4.c CAN 1 

3.1970.1 ITA 3 

Other-Human-2010 ITA 1 

3.1990.4 MEX 1 

3.1990.1 USA 1 

3.1990.4 USA 2 

3.1990.4.a USA 105 

3.1990.4.b USA 2 

3.1990.4.i USA 2 

3.2010.1 USA 85 

3.2010.2 USA 5 
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Annex 2. Phylogenies of swine HA lineages with tree backbone annotated by inferred 
amino acid mutations.  

 

Figure A3. A phylogeny of the 1A.3.3.3 clade displaying sequences deposited July 1, 2021 - 
December 31, 2021 and collected in 2021 (n=159) and 11 reference genes. The clade is rooted 
relative to the most recent in-clade CVV (A/Wisconsin/03/2021) and all branches are annotated by 
the respective amino acid mutations in the HA1 region. The strains are colored in consistence with 
Figure 7.  

offlu-vcm|A/swine/USA/2021095962/2021|H1|Swine|USA|1A.3.3.3|2021-11-02

offlu-vcm|A/swine/Ohio/2021111676/2021|H1|Swine|USA|1A.3.3.3|2021-12-23

publicIAV|A/swine/Minnesota/A02246980/2021|H1N1|Swine|USA|1A.3.3.3|2021-10-20

publicIAV|A/swine/Iowa/A02635994/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-26

publicIAV|A/swine/Minnesota/A02248192/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-01

publicIAV|A/swine/Virginia/A02245895/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-30

offlu-vcm|A/swine/Iowa/2021111627/2021|H1|Swine|USA|1A.3.3.3|2021-12-23

offlu-vcm|A/swine/USA/2021105102/2021|H1|Swine|USA|1A.3.3.3|2021-12-02

offlu-vcm|A/swine/Ill inois/2021111236/2021|H1|Swine|USA|1A.3.3.3|2021-12-22

CVV|A/Wisconsin/03/2021|H1N1|Human|USA|1A.3.3.3|2021-04-01

offlu-vcm|A/swine/Ohio/2021112578/2021|H1|Swine|USA|1A.3.3.3|2021-12-28

offlu-vcm|A/swine/Iowa/2021113228/2021|H1|Swine|USA|1A.3.3.3|2021-12-29

offlu-vcm|A/swine/Missouri/2021090077/2021|H1|Swine|USA|1A.3.3.3|2021-10-13

publicIAV|A/swine/Missouri/A02636077/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-23

offlu-vcm|A/swine/Iowa/2021101568/2021|H1|Swine|USA|1A.3.3.3|2021-11-19

offlu-vcm|A/swine/Indiana/2021105087/2021|H1|Swine|USA|1A.3.3.3|2021-12-02

publicIAV|A/swine/Iowa/A02635873/2021|H1N1|Swine|USA|1A.3.3.3|2021-03-25

publicIAV|A/swine/Iowa/A02635942/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-02

variant|A/Wisconsin/05/2021|H1N1|Human|USA|1A.3.3.3|2021-08-03

publicIAV|A/swine/Iowa/A02635822/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-12

publicIAV|A/swine/Iowa/A02636180/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-23

publicIAV|A/swine/North_Dakota/A02636156/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-20

Consensus_1A.3.3.3_2021-present

publicIAV|A/swine/Iowa/A02635760/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-27

publicIAV|A/swine/Iowa/A02636001/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-20

publicIAV|A/swine/Indiana/A02248189/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-18

variant|A/Minnesota/33/2014|H1N1|Human|USA|1A.3.3.3|2014-11-07

publicIAV|A/swine/Iowa/A02635804/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-06

offlu-vcm|A/swine/Indiana/2021095623/2021|H1|Swine|USA|1A.3.3.3|2021-11-01

publicIAV|A/swine/Iowa/A02635823/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-12

publicIAV|A/swine/Minnesota/A02635821/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-11

offlu-vcm|A/swine/Iowa/2021087665/2021|H1|Swine|USA|1A.3.3.3|2021-10-06

offlu-vcm|A/swine/Iowa/2021090584/2021|H1|Swine|USA|1A.3.3.3|2021-10-15

publicIAV|A/swine/Minnesota/A02248037/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-28

publicIAV|A/swine/Minnesota/A02248052/2021|H1N1|Swine|USA|1A.3.3.3|2021-02-16

publicIAV|A/swine/Minnesota/A02248067/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-09

publicIAV|A/swine/Iowa/A02635892/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-12

publicIAV|A/swine/Iowa/A02636064/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-16

publicIAV|A/swine/Iowa/A02635955/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-09

publicIAV|A/swine/North_Carolina/A02636109/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-26

publicIAV|A/swine/Minnesota/A02248206/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-28

publicIAV|A/swine/Minnesota/A02248191/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-01

publicIAV|A/swine/Minnesota/A02248076/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-03

offlu-vcm|A/swine/Indiana/2021090867/2021|H1|Swine|USA|1A.3.3.3|2021-10-18

offlu-vcm|A/swine/Ill inois/2021112783/2021|H1|Swine|USA|1A.3.3.3|2021-12-28

publicIAV|A/swine/Minnesota/A02246458/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-15

publicIAV|A/swine/Indiana/A01812318/2021|H1N1|Swine|USA|1A.3.3.3|2021-10-20

offlu-vcm|A/swine/Iowa/2021113231/2021|H1|Swine|USA|1A.3.3.3|2021-12-29

offlu-vcm|A/swine/Indiana/2021093571/2021|H1|Swine|USA|1A.3.3.3|2021-10-26

publicIAV|A/swine/Iowa/A02636167/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-20

publicIAV|A/swine/Iowa/A02635965/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-08

publicIAV|A/swine/Iowa/A02635934/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-25

publicIAV|A/swine/Minnesota/A02635889/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-07

variant|A/Wisconsin/87/2005|H1N1|Human|USA|1A.3.3.3|2005-12-08

offlu-vcm|A/swine/Indiana/2021090792/2021|H1|Swine|USA|1A.3.3.3|2021-10-18

publicIAV|A/swine/Iowa/A02636161/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-21

publicIAV|A/swine/Minnesota/A02246459/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-13

offlu-vcm|A/swine/Ill inois/2021099814/2021|H1|Swine|USA|1A.3.3.3|2021-11-15

publicIAV|A/swine/Iowa/A02248202/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-27

publicIAV|A/swine/South_Dakota/A02635819/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-11

offlu-vcm|A/swine/Colorado/2021099715/2021|H1|Swine|USA|1A.3.3.3|2021-11-15

CVV|lab-22-a|A/Ohio/09/2015|H1N1|Human|USA|1A.3.3.3|2015-04-21

offlu-vcm|A/swine/Iowa/2021108723/2021|H1|Swine|USA|1A.3.3.3|2021-12-14

offlu-vcm|A/swine/Minnesota/2021101459/2021|H1|Swine|USA|1A.3.3.3|2021-11-18

publicIAV|A/swine/Nebraska/A02635827/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-12

publicIAV|A/swine/Minnesota/A02246986/2021|H1N1|Swine|USA|1A.3.3.3|2021-11-03

offlu-vcm|A/swine/Indiana/2021101596/2021|H1|Swine|USA|1A.3.3.3|2021-11-19

offlu-vcm|A/swine/Iowa/2021097832/2021|H1|Swine|USA|1A.3.3.3|2021-11-09

publicIAV|A/swine/Iowa/A02636186/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-22

publicIAV|A/swine/Iowa/A02636164/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-17

publicIAV|A/swine/Minnesota/A02248039/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-01

publicIAV|A/swine/Minnesota/A02246990/2021|H1N1|Swine|USA|1A.3.3.3|2021-11-10

publicIAV|A/swine/Indiana/A02635926/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-23

offlu-vcm|A/swine/Indiana/2021101828/2021|H1|Swine|USA|1A.3.3.3|2021-11-19

publicIAV|A/swine/Iowa/A02246972/2021|H1N1|Swine|USA|1A.3.3.3|2021-10-05

publicIAV|A/swine/Minnesota/A02246843/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-28

offlu-vcm|A/swine/Iowa/2021105046/2021|H1|Swine|USA|1A.3.3.3|2021-12-02

publicIAV|A/swine/Iowa/A02635871/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-24

offlu-vcm|A/swine/Iowa/2021105844/2021|H1|Swine|USA|1A.3.3.3|2021-12-06

publicIAV|A/swine/Minnesota/A02636088/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-31

publicIAV|A/swine/Iowa/A02636068/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-18

publicIAV|A/swine/Minnesota/A02248066/2021|H1N2|Swine|USA|1A.3.3.3|2021-04-09

publicIAV|A/swine/Iowa/A02635785/2021|H1N1|Swine|USA|1A.3.3.3|2021-03-08

offlu-vcm|A/swine/Ohio/2021112580/2021|H1|Swine|USA|1A.3.3.3|2021-12-28

offlu-vcm|A/swine/Ill inois/2021107119/2021|H1|Swine|USA|1A.3.3.3|2021-12-10

publicIAV|A/swine/Iowa/A02636008/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-21

offlu-vcm|A/swine/Indiana/2021095522/2021|H1|Swine|USA|1A.3.3.3|2021-11-01

publicIAV|A/swine/Indiana/A02635887/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-09

publicIAV|A/swine/Minnesota/A02635707/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-19

offlu-vcm|A/swine/Indiana/2021113044/2021|H1|Swine|USA|1A.3.3.3|2021-12-29

publicIAV|A/swine/Minnesota/A02248060/2021|H1N1|Swine|USA|1A.3.3.3|2021-03-23

publicIAV|A/swine/Iowa/A02635838/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-18

publicIAV|A/swine/Minnesota/A02246839/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-07

publicIAV|A/swine/Minnesota/A02635976/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-15

publicIAV|A/swine/Iowa/A02635917/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-23

publicIAV|A/swine/North_Carolina/A02635957/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-08

publicIAV|A/swine/Minnesota/A02248053/2021|H1N1|Swine|USA|1A.3.3.3|2021-02-26

publicIAV|A/swine/Minnesota/A02248054/2021|H1N1|Swine|USA|1A.3.3.3|2021-02-24

publicIAV|A/swine/Iowa/A02635964/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-09

variant|A/Wisconsin/04/2021|H1N1|Human|USA|1A.3.3.3|2021-07-29

offlu-vcm|A/swine/Iowa/2021086956/2021|H1|Swine|USA|1A.3.3.3|2021-10-05

publicIAV|A/swine/Iowa/A02636003/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-21

offlu-vcm|A/swine/Iowa/2021086310/2021|H1|Swine|USA|1A.3.3.3|2021-10-01

publicIAV|A/swine/Nebraska/A02635830/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-13

offlu-vcm|A/swine/Ill inois/2021110502/2021|H1|Swine|USA|1A.3.3.3|2021-12-20

publicIAV|A/swine/Iowa/A02636037/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-04

publicIAV|A/swine/North_Carolina/A02635958/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-08

offlu-vcm|A/swine/Ohio/2021107741/2021|H1|Swine|USA|1A.3.3.3|2021-12-16

publicIAV|A/swine/Minnesota/A02248061/2021|H1N1|Swine|USA|1A.3.3.3|2021-03-24

offlu-vcm|A/swine/Ill inois/2021102678/2021|H1|Swine|USA|1A.3.3.3|2021-11-24

offlu-vcm|A/swine/Iowa/2021091508/2021|H1|Swine|USA|1A.3.3.3|2021-10-19

offlu-vcm|A/swine/Iowa/2021106903/2021|H1|Swine|USA|1A.3.3.3|2021-12-09

offlu-vcm|A/swine/Indiana/2021094188/2021|H1|Swine|USA|1A.3.3.3|2021-10-27

offlu-vcm|A/swine/Nebraska/2021092263/2021|H1|Swine|USA|1A.3.3.3|2021-10-21

offlu-vcm|A/swine/Indiana/2021087516/2021|H1|Swine|USA|1A.3.3.3|2021-10-05

publicIAV|A/swine/Iowa/A02635925/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-25

offlu-vcm|A/swine/Ill inois/2021100602/2021|H1|Swine|USA|1A.3.3.3|2021-11-16

publicIAV|A/swine/Indiana/A01812316/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-08

publicIAV|A/swine/Iowa/A02636061/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-17

offlu-vcm|A/swine/North_Carolina/2021108635/2021|H1|Swine|USA|1A.3.3.3|2021-12-14

publicIAV|A/swine/Nebraska/A02635891/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-09

publicIAV|A/swine/Iowa/A02636015/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-05

publicIAV|A/swine/Minnesota/A02246844/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-23

publicIAV|A/swine/Iowa/A02636040/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-09

publicIAV|A/swine/Iowa/A02636178/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-22

offlu-vcm|A/swine/Ohio/2021103950/2021|H1|Swine|USA|1A.3.3.3|2021-12-08

publicIAV|A/swine/Iowa/A02635825/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-12

offlu-vcm|A/swine/Iowa/2021105099/2021|H1|Swine|USA|1A.3.3.3|2021-12-02

offlu-vcm|A/swine/Iowa/2021099941/2021|H1|Swine|USA|1A.3.3.3|2021-11-16

publicIAV|lab-22-a|A/swine/Minnesota/A02635908/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-14

publicIAV|A/swine/Iowa/A02635881/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-30

publicIAV|A/swine/Iowa/A02635845/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-18

offlu-vcm|A/swine/Minnesota/2021102818/2021|H1|Swine|USA|1A.3.3.3|2021-11-24

publicIAV|A/swine/Iowa/A02635909/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-15

publicIAV|A/swine/Iowa/A02635844/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-19

offlu-vcm|A/swine/Ill inois/2021111783/2021|H1|Swine|USA|1A.3.3.3|2021-12-23

publicIAV|A/swine/Iowa/A02635996/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-29

publicIAV|A/swine/Minnesota/A02248203/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-28

publicIAV|A/swine/Minnesota/A02248196/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-03

offlu-vcm|A/swine/Missouri/2021087073/2021|H1|Swine|USA|1A.3.3.3|2021-10-06

publicIAV|A/swine/Iowa/A02635992/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-27

variant|A/Minnesota/46/2015|H1N1|Human|USA|1A.3.3.3|2015-10-23

publicIAV|A/swine/Minnesota/A02248071/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-20

publicIAV|A/swine/Minnesota/A02248070/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-15

variant|A/Arkansas/15/2013|H1N1|Human|USA|1A.3.3.3|2013-09-06

publicIAV|A/swine/Iowa/A02636114/2021|H1N1|Swine|USA|1A.3.3.3|2021-09-02

offlu-vcm|A/swine/Ill inois/2021106669/2021|H1|Swine|USA|1A.3.3.3|2021-12-09

publicIAV|A/swine/Minnesota/A02248068/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-13

publicIAV|A/swine/North_Carolina/A02248187/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-11

publicIAV|A/swine/Iowa/A02636063/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-16

offlu-vcm|A/swine/Iowa/2021101228/2021|H1|Swine|USA|1A.3.3.3|2021-11-18

publicIAV|A/swine/Iowa/A02635843/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-17

publicIAV|A/swine/Minnesota/A02636038/2021|H1N2|Swine|USA|1A.3.3.3|2021-08-05

publicIAV|A/swine/Nebraska/A02635872/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-25

publicIAV|A/swine/Minnesota/A02248059/2021|H1N1|Swine|USA|1A.3.3.3|2021-03-17

variant|A/Iowa/39/2015|H1N1|Human|USA|1A.3.3.3|2015-08-07

publicIAV|A/swine/Minnesota/A02248024/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-23

offlu-vcm|A/swine/Indiana/2021106910/2021|H1|Swine|USA|1A.3.3.3|2021-12-09

offlu-vcm|A/swine/Ill inois/2021101945/2021|H1|Swine|USA|1A.3.3.3|2021-11-22

offlu-vcm|A/swine/Nebraska/2021096367/2021|H1|Swine|USA|1A.3.3.3|2021-11-10

publicIAV|A/swine/Iowa/A02635915/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-17

publicIAV|A/swine/Ill inois/A02635936/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-01

publicIAV|A/swine/Minnesota/A02248063/2021|H1N1|Swine|USA|1A.3.3.3|2021-04-01

publicIAV|A/swine/Minnesota/A02635924/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-17

publicIAV|A/swine/Minnesota/A02636007/2021|H1N1|Swine|USA|1A.3.3.3|2021-07-22

variant|A/North_Carolina/15/2020|H1N1|Human|USA|1A.3.3.3|2020-11-24

offlu-vcm|A/swine/Nebraska/2021108567/2021|H1|Swine|USA|1A.3.3.3|2021-12-13

publicIAV|A/swine/Iowa/A02635808/2021|H1N1|Swine|USA|1A.3.3.3|2021-05-06

publicIAV|A/swine/Iowa/A02636048/2021|H1N1|Swine|USA|1A.3.3.3|2021-08-12

publicIAV|A/swine/Iowa/A02635911/2021|H1N1|Swine|USA|1A.3.3.3|2021-06-14
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Figure A4. A phylogeny of the 1A.3.3.2 (pdm) clade displaying n=81 sequences deposited July 1, 
2021 - December 31, 2021 and collected in 2021, and n=23 reference genes. The clade is rooted 
relative to the most recent human vaccine strain (A/Wisconsin/588/2019) and all branches are 
annotated by the respective amino acid mutations in the HA1 region. The strains are colored in 
consistence with Figure 7. 

  

offlu-vcm|A/swine/Utah/2021090511/2021|H1|Swine|USA|1A.3.3.2|2021-10-15

offlu-vcm|lab-21-b|A/swine/England/031766/2021|H1N1|Swine|GBR|1A.3.3.2|2021-02-10

huReference|A/Iowa/22/2020|H1|Human|USA|1A.3.3.2|2020-09-24

offlu-vcm|A/swine/Italy/245347/2021|H1N1|Swine|ITA|1A.3.3.2|2021-07-16

variant|A/Michigan/288/2019|H1N1|Human|USA|1A.3.3.2|2019-05-05

variant|A/Denmark/36/2021|H1N1|Human|DNK|1A.3.3.2|2021-11-24

publicIAV|A/swine/Ohio/A02635847/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-19

publicIAV|A/swine/Kansas/A02248038/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-05

offlu-vcm|A/swine/Iowa/2021090180/2021|H1|Swine|USA|1A.3.3.2|2021-10-14

offlu-vcm|A/swine/Iowa/2021094664/2021|H1|Swine|USA|1A.3.3.2|2021-10-28

variant|A/Iowa/05/2021|H1N1|Human|USA|1A.3.3.2|2021-09-18

offlu-vcm|A/swine/Arizona/2021089862/2021|H1|Swine|USA|1A.3.3.2|2021-10-13

offlu-vcm|A/swine/Nebraska/2021097578/2021|H1|Swine|USA|1A.3.3.2|2021-11-05

publicIAV|A/swine/Indiana/A02635884/2021|H1N1|Swine|USA|1A.3.3.2|2021-06-03

publicIAV|A/swine/Iowa/A02635829/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-13

publicIAV|A/swine/Minnesota/A02635876/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-25

publicIAV|A/swine/Indiana/A02635811/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-10

offlu-vcm|A/swine/Iowa/2021106678/2021|H1|Swine|USA|1A.3.3.2|2021-12-09

offlu-vcm|A/swine/Oklahoma/2021110253/2021|H1|Swine|USA|1A.3.3.2|2021-12-28

offlu-vcm|A/swine/Oklahoma/2021089350/2021|H1|Swine|USA|1A.3.3.2|2021-10-20

offlu-vcm|A/swine/Iowa/2021099560/2021|H1|Swine|USA|1A.3.3.2|2021-11-12

offlu-vcm|A/swine/Kansas/2021110210/2021|H1|Swine|USA|1A.3.3.2|2021-12-28

variant|A/North_Dakota/12226/2021|H1N1|Human|USA|1A.3.3.2|2021-09-01

publicIAV|A/swine/Minnesota/A02636086/2021|H1N1|Swine|USA|1A.3.3.2|2021-08-31

offlu-vcm|A/swine/England/238879/2021|H1N1|Swine|GBR|1A.3.3.2|2021-05-24

offlu-vcm|A/swine/Oklahoma/2021110228/2021|H1|Swine|USA|1A.3.3.2|2021-12-28

variant|lab-22-a|A/Denmark/1/2021|H1N1|Human|DNK|1A.3.3.2|2021-01-21

offlu-vcm|A/swine/Ill inois/2021106488/2021|H1|Swine|USA|1A.3.3.2|2021-12-08

publicIAV|A/swine/Iowa/A02636087/2021|H1N1|Swine|USA|1A.3.3.2|2021-08-31

publicIAV|A/swine/Wisconsin/A02636101/2021|H1N2|Swine|USA|1A.3.3.2|2021-09-14

publicIAV|A/swine/Iowa/A02635912/2021|H1N1|Swine|USA|1A.3.3.2|2021-06-16

huVaccine|A/Victoria/2570/2019|H1N1|Human|AUS|6B1.A-5A2|2019-11-22

offlu-vcm|A/swine/Italy/313846-1/2021|H1N1|Swine|ITA|1A.3.3.2|2021-09-16

offlu-vcm|A/swine/Utah/2021088267/2021|H1|Swine|USA|1A.3.3.2|2021-10-07

publicIAV|A/swine/Ohio/A02635999/2021|H1N1|Swine|USA|1A.3.3.2|2021-07-23

offlu-vcm|A/swine/North_Dakota/2021094541/2021|H1|Swine|USA|1A.3.3.2|2021-10-28

offlu-vcm|A/swine/Utah/2021107344/2021|H1|Swine|USA|1A.3.3.2|2021-12-17

huVaccine|lab-21-a|A/California/07/2009|H1N1|Human|USA|1A.3.3.2|2009

publicIAV|A/swine/Iowa/A02636171/2021|H1N1|Swine|USA|1A.3.3.2|2021-09-20

publicIAV|A/swine/Kansas/A02248204/2021|H1N1|Swine|USA|1A.3.3.2|2021-09-28

publicIAV|A/swine/Nebraska/A02635998/2021|H1N2|Swine|USA|1A.3.3.2|2021-07-30

publicIAV|A/swine/Iowa/A02635914/2021|H1N1|Swine|USA|1A.3.3.2|2021-06-18

huVaccine|lab-22-a|A/California/04/2009|H1N1|Human|USA|1A.3.3.2|2009-04-01

offlu-vcm|A/swine/Utah/2021107337/2021|H1|Swine|USA|1A.3.3.2|2021-12-17

publicIAV|A/swine/Nebraska/A02635831/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-13

offlu-vcm|lab-22-a|A/swine/Germany/Bak36/2017|H1|Swine|DEU|1A.3.3.2|2017

offlu-vcm|A/swine/Italy/74500/2021|H1N1|Swine|ITA|1A.3.3.2|2021-03-02

offlu-vcm|A/swine/Italy/79604/2021|H1N1|Swine|ITA|1A.3.3.2|2021-03-05

offlu-vcm|A/swine/Indiana/2021093618/2021|H1|Swine|USA|1A.3.3.2|2021-10-26

publicIAV|A/swine/Iowa/A02246979/2021|H1N1|Swine|USA|1A.3.3.2|2021-10-19

offlu-vcm|A/swine/Italy/236978-5/2021|H1N1|Swine|ITA|1A.3.3.2|2021-07-09

publicIAV|A/swine/Iowa/A02636166/2021|H1N1|Swine|USA|1A.3.3.2|2021-09-20

variant|A/Manitoba/02/2021|H1N1|Human|CAN|1A.3.3.2|2021-01-01

publicIAV|A/swine/Indiana/A02635883/2021|H1N1|Swine|USA|1A.3.3.2|2021-06-03

offlu-vcm|A/swine/Italy/305886/2021|H1N1|Swine|ITA|1A.3.3.2|2021-09-09

offlu-vcm|A/swine/England/237498/2021|H1N1|Swine|GBR|1A.3.3.2|2021-04-09

offlu-vcm|A/swine/England/238877/2021|H1N1|Swine|GBR|1A.3.3.2|2021-05-24

publicIAV|A/swine/South_Dakota/A02635854/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-20

publicIAV|A/swine/Iowa/A02636076/2021|H1N1|Swine|USA|1A.3.3.2|2021-08-23

publicIAV|A/swine/Missouri/A02635806/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-06

variant|A/Parana/28600/2020|H1N2|Human|BRA|1A.3.3.2|2020-11-18

huVaccine|lab-22-a|A/Brisbane/02/2018|H1N1|Human|AUS|6B.1A/183P-1|2018

huReference|A/Iowa/01/2021|H1|Human|USA|1A.3.3.2|2021-02-24

variant|A/Iowa/06/2021|H1N1|Human|USA|1A.3.3.2|2021-09-22

offlu-vcm|A/swine/France/01-210300-1/2021|H1N1|Swine|FRA|1A.3.3.2|2021-02-15

offlu-vcm|A/swine/Utah/2021107336/2021|H1|Swine|USA|1A.3.3.2|2021-12-17

offlu-vcm|A/swine/Pennsylvania/2021097224/2021|H1|Swine|USA|1A.3.3.2|2021-11-04

offlu-vcm|A/swine/Italy/234169/2021|H1N1|Swine|ITA|1A.3.3.2|2021-07-07

offlu-vcm|A/swine/England/239257/2021|H1N1|Swine|GBR|1A.3.3.2|2021-06-18

publicIAV|A/swine/Iowa/A02635877/2021|H1N1|Swine|USA|1A.3.3.2|2021-03-08

offlu-vcm|A/swine/Ohio/2021102007/2021|H1|Swine|USA|1A.3.3.2|2021-11-22

publicIAV|A/swine/Oklahoma/A02248035/2021|H1N1|Swine|USA|1A.3.3.2|2021-04-12

publicIAV|A/swine/Iowa/A02636176/2021|H1N1|Swine|USA|1A.3.3.2|2021-09-21

offlu-vcm|A/swine/Italy/278987/2021|H1N1|Swine|ITA|1A.3.3.2|2021-08-27

publicIAV|A/swine/Utah/A02636067/2021|H1N1|Swine|USA|1A.3.3.2|2021-08-19

offlu-vcm|A/swine/USA/2021093776/2021|H1|Swine|USA|1A.3.3.2|2021-10-26

offlu-vcm|A/swine/South_Dakota/2021087427/2021|H1|Swine|USA|1A.3.3.2|2021-10-14

Consensus_1A.3.3.2_2021-present

offlu-vcm|A/swine/France/29-210415-2/2021|H1N1|Swine|FRA|1A.3.3.2|2021-07-09

offlu-vcm|A/swine/Indiana/2021100984/2021|H1|Swine|USA|1A.3.3.2|2021-11-17

publicIAV|A/swine/Oklahoma/A02246449/2021|H1N1|Swine|USA|1A.3.3.2|2021-04-20

publicIAV|A/swine/Iowa/A02636168/2021|H1N1|Swine|USA|1A.3.3.2|2021-09-20

offlu-vcm|A/swine/France/59-210394-3/2021|H1N1|Swine|FRA|1A.3.3.2|2021-06-08

offlu-vcm|A/swine/Iowa/2021099559/2021|H1|Swine|USA|1A.3.3.2|2021-11-12

huVaccine|lab-22-a|A/Michigan/45/2015|H1N1|Human|USA|6B.1|2015

huReference|A/North_Carolina/01/2021|H1|Human|USA|1A.3.3.2|2021-04-12

publicIAV|A/swine/Iowa/A02636162/2021|H1N1|Swine|USA|1A.3.3.2|2021-09-21

huVaccine|lab-20-b|A/Idaho/07/2018|H1N1|Human|USA|3|2018

publicIAV|lab-22-a|A/swine/Iowa/A02524480/2020|H1N1|Swine|USA|1A.3.3.2|2020-07-06

publicIAV|A/swine/Oklahoma/A02246454/2021|H1N1|Swine|USA|1A.3.3.2|2021-07-02

offlu-vcm|lab-22-a|A/swine/Italy/241572/2020|H1N1|Swine|ITA|1A.3.3.2|2020-08-11

huReference|A/Iowa/23/2020|H1|Human|USA|1A.3.3.2|2020-09-30

offlu-vcm|A/swine/Italy/283268/2021|H1N1|Swine|ITA|1A.3.3.2|2021-08-20

offlu-vcm|A/swine/Ill inois/2021110607/2021|H1|Swine|USA|1A.3.3.2|2021-12-20

huVaccine|lab-22-a|A/Wisconsin/588/2019|H1N1|Human|USA|6B1.A-5A2|2019-12-19

huVaccine|A/Hawaii/70/2019|H1N1|Human|USA|6B1.A/187A|2019-01-01

offlu-vcm|lab-22-a|A/swine/England/237596/2021|H1N1|Swine|GBR|1A.3.3.2|2021-04-09

publicIAV|A/swine/Texas/A02246976/2021|H1N1|Swine|USA|1A.3.3.2|2021-10-13

publicIAV|A/swine/Colorado/A02635828/2021|H1N1|Swine|USA|1A.3.3.2|2021-05-11

offlu-vcm|A/swine/Indiana/2021088816/2021|H1|Swine|USA|1A.3.3.2|2021-10-11

offlu-vcm|A/swine/USA/2021113180/2021|H1|Swine|USA|1A.3.3.2|2021-12-29

offlu-vcm|A/swine/Sonora/2021092567/2021|H1|Swine|MEX|1A.3.3.2|2021-10-21

variant|A/Iowa/02/2021|H1N1|Human|USA|1A.3.3.2|2021-04-10

publicIAV|A/swine/Minnesota/A02248205/2021|H1N1|Swine|USA|1A.3.3.2|2021-08-28
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Figure A5. A phylogeny of the 1A.1.1 clade displaying n=59 sequences deposited July 1, 2021 - 
December 31, 2021 and collected in 2021, and n=4 reference genes. The clade is rooted relative to 
the most recent in-clade CVV (A/Ohio/24/2017) and all branches are annotated by the respective 
amino acid mutations in the HA1 region. The strains are colored in consistence with Figure 7. 

  

offlu-vcm|A/swine/Minnesota/2021096955/2021|H1|Swine|USA|1A.1.1|2021-11-04

offlu-vcm|A/swine/South_Dakota/2021086374/2021|H1|Swine|USA|1A.1.1|2021-10-01

publicIAV|lab-22-a|A/swine/Ill inois/A02524514/2020|H1N2|Swine|USA|1A.1.1|2020-07-31

offlu-vcm|A/swine/Ill inois/2021106981/2021|H1|Swine|USA|1A.1.1|2021-12-09

variant|A/Alberta/01/2020|H1N2|Human|CAN|1A.1.1|2020-10-01

offlu-vcm|A/swine/Ill inois/2021106507/2021|H1|Swine|USA|1A.1.1|2021-12-08

offlu-vcm|A/swine/Ill inois/2021104895/2021|H1|Swine|USA|1A.1.1|2021-12-01

variant|A/Manitoba/01/2021|H1N2|Human|CAN|1A.1.1|2021-01-01

offlu-vcm|A/swine/Indiana/2021111663/2021|H1|Swine|USA|1A.1.1|2021-12-23

offlu-vcm|A/swine/Ohio/2021110796/2021|H1|Swine|USA|1A.1.1|2021-12-21

offlu-vcm|A/swine/Montana/2021095515/2021|H1|Swine|USA|1A.1.1|2021-11-01

offlu-vcm|A/swine/Iowa/2021111895/2021|H1|Swine|USA|1A.1.1|2021-12-28

Consensus_1A.1.1_2021-present

offlu-vcm|A/swine/Ill inois/2021100718/2021|H1|Swine|USA|1A.1.1|2021-11-16

offlu-vcm|A/swine/Utah/2021107345/2021|H1|Swine|USA|1A.1.1|2021-12-17

offlu-vcm|A/swine/Indiana/2021102123/2021|H1|Swine|USA|1A.1.1|2021-11-23

offlu-vcm|A/swine/North_Carolina/2021105608/2021|H1|Swine|USA|1A.1.1|2021-12-03

publicIAV|A/swine/Iowa/A02635813/2021|H1N2|Swine|USA|1A.1.1|2021-05-10

publicIAV|A/swine/Texas/A02246450/2021|H1N2|Swine|USA|1A.1.1|2021-04-27

publicIAV|A/swine/Minnesota/A02636116/2021|H1N1|Swine|USA|1A.1.1|2021-09-07

offlu-vcm|A/swine/Indiana/2021091749/2021|H1|Swine|USA|1A.1.1|2021-10-19

offlu-vcm|A/swine/ON/N105-73/2021|H1N2|Swine|CAN|1A.1.1|2021-10-01

publicIAV|A/swine/Ohio/A02636170/2021|H1N2|Swine|USA|1A.1.1|2021-09-20

offlu-vcm|A/swine/QC/N115-3/2021|H1N2|Swine|CAN|1A.1.1|2021-12-10

offlu-vcm|A/swine/MB/N114-27/2021|H1N2|Swine|CAN|1A.1.1|2021-08-05

publicIAV|A/swine/Indiana/A02636016/2021|H1N2|Swine|USA|1A.1.1|2021-08-02

offlu-vcm|A/swine/Kansas/2021094219/2021|H1|Swine|USA|1A.1.1|2021-10-27

publicIAV|A/swine/Iowa/A02635990/2021|H1N2|Swine|USA|1A.1.1|2021-07-26

offlu-vcm|A/swine/Pennsylvania/2021106710/2021|H1|Swine|USA|1A.1.1|2021-12-09

publicIAV|A/swine/North_Carolina/A02246984/2021|H1N1|Swine|USA|1A.1.1|2021-10-25

offlu-vcm|A/swine/Ill inois/2021102273/2021|H1|Swine|USA|1A.1.1|2021-11-23

offlu-vcm|A/swine/MB/N114-37/2021|H1N2|Swine|CAN|1A.1.1|2021-11-17

offlu-vcm|A/swine/USA/2021109566/2021|H1|Swine|USA|1A.1.1|2021-12-16

publicIAV|A/swine/North_Carolina/A02248194/2021|H1N1|Swine|USA|1A.1.1|2021-08-30

offlu-vcm|A/swine/Missouri/2021111541/2021|H1|Swine|USA|1A.1.1|2021-12-23

publicIAV|A/swine/Kansas/A02246977/2021|H1N2|Swine|USA|1A.1.1|2021-10-14

offlu-vcm|A/swine/Indiana/2021106151/2021|H1|Swine|USA|1A.1.1|2021-12-07

offlu-vcm|A/swine/Kansas/2021102819/2021|H1|Swine|USA|1A.1.1|2021-11-24

offlu-vcm|A/swine/MB/N114-1/2021|H1N2|Swine|CAN|1A.1.1|2021-05-06

offlu-vcm|A/swine/Iowa/2021090473/2021|H1|Swine|USA|1A.1.1|2021-10-15

publicIAV|A/swine/Iowa/A02635989/2021|H1N2|Swine|USA|1A.1.1|2021-07-23

offlu-vcm|A/swine/Ill inois/2021109298/2021|H1|Swine|USA|1A.1.1|2021-12-15

offlu-vcm|A/swine/Ill inois/2021109293/2021|H1|Swine|USA|1A.1.1|2021-12-15

publicIAV|A/swine/Iowa/A02635850/2021|H1N2|Swine|USA|1A.1.1|2021-05-21

offlu-vcm|A/swine/Iowa/2021111688/2021|H1|Swine|USA|1A.1.1|2021-12-23

publicIAV|A/swine/Iowa/A02635970/2021|H1N2|Swine|USA|1A.1.1|2021-07-12

offlu-vcm|A/swine/ON/N105-66/2021|H1N2|Swine|CAN|1A.1.1|2021-07-29

offlu-vcm|A/swine/N114-30/2021|H1N2|Swine|CAN|1A.1.1|2021-11-02

offlu-vcm|A/swine/North_Carolina/2021088249/2021|H1|Swine|USA|1A.1.1|2021-10-07

offlu-vcm|A/swine/Ill inois/2021106477/2021|H1|Swine|USA|1A.1.1|2021-12-08

publicIAV|A/swine/North_Carolina/A02636055/2021|H1N2|Swine|USA|1A.1.1|2021-08-17

offlu-vcm|A/swine/QC/N107-9/2021|H1N2|Swine|CAN|1A.1.1|2021-11-24

offlu-vcm|A/swine/MB/N114-13/2021|H1N2|Swine|CAN|1A.1.1|2021-05-21

publicIAV|A/swine/Texas/A02246455/2021|H1N2|Swine|USA|1A.1.1|2021-07-09

publicIAV|A/swine/Iowa/A02635752/2021|H1N2|Swine|USA|1A.1.1|2021-04-22

offlu-vcm|A/swine/ON/N115-3/2021|H1N2|Swine|CAN|1A.1.1|2021-12-10

publicIAV|A/swine/Texas/A02248033/2021|H1N2|Swine|USA|1A.1.1|2021-03-16

offlu-vcm|A/swine/MB/N114-22/2021|H1N2|Swine|CAN|1A.1.1|2021-06-22

offlu-vcm|A/swine/Ill inois/2021106069/2021|H1|Swine|USA|1A.1.1|2021-12-07

CVV|lab-22-a|A/Ohio/24/2017|H1N2|Human|USA|1A.1.1|2017-07-25

offlu-vcm|A/swine/North_Carolina/2021091725/2021|H1|Swine|USA|1A.1.1|2021-10-19

offlu-vcm|A/swine/MB/N114-38/2021|H1N2|Swine|CAN|1A.1.1|2021-11-17

offlu-vcm|A/swine/Indiana/2021086448/2021|H1|Swine|USA|1A.1.1|2021-10-01
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Figure A6. A phylogeny of the 1B.2.1 clade displaying n=113 sequences deposited July 1, 2021 - 
December 31, 2021 and collected in 2021, and n=9 reference genes. The clade is rooted relative to 
the most recent in-clade CVV (A/Michigan/383/2018) and all branches are annotated by the 
respective amino acid mutations in the HA1 region. The strains are colored in consistence with 
Figure 8. 

publicIAV|A/swine/Iowa/A02635966/2021|H1N2|Swine|USA|1B.2.1|2021-07-09

publicIAV|A/swine/Minnesota/A02248072/2021|H1N2|Swine|USA|1B.2.1|2021-04-22

offlu-vcm|A/swine/Ill inois/2021110043/2021|H1|Swine|USA|1B.2.1|2021-12-21

offlu-vcm|A/swine/North_Carolina/2021101016/2021|H1|Swine|USA|1B.2.1|2021-11-17

CVV|lab-22-a|A/Michigan/383/2018|H1N2|Human|USA|1B.2.1|2018-07-31

offlu-vcm|A/swine/Oklahoma/2021092466/2021|H1|Swine|USA|1B.2.1|2021-10-21

offlu-vcm|A/swine/North_Carolina/2021097332/2021|H1|Swine|USA|1B.2.1|2021-11-05

publicIAV|A/swine/Minnesota/A02636182/2021|H1N2|Swine|USA|1B.2.1|2021-09-22

publicIAV|A/swine/Iowa/A02635818/2021|H1N2|Swine|USA|1B.2.1|2021-05-12

offlu-vcm|A/swine/Indiana/2021109849/2021|H1|Swine|USA|1B.2.1|2021-12-17

publicIAV|A/swine/North_Carolina/A02635905/2021|H1N2|Swine|USA|1B.2.1|2021-06-18

publicIAV|A/swine/Minnesota/A02246840/2021|H1N2|Swine|USA|1B.2.1|2021-05-10

offlu-vcm|A/swine/Iowa/2021108705/2021|H1|Swine|USA|1B.2.1|2021-12-14

publicIAV|A/swine/Minnesota/A02246987/2021|H1N2|Swine|USA|1B.2.1|2021-11-04

publicIAV|A/swine/Iowa/A02635967/2021|H1N2|Swine|USA|1B.2.1|2021-07-09

publicIAV|A/swine/Minnesota/A02246841/2021|H1N2|Swine|USA|1B.2.1|2021-05-26

publicIAV|lab-22-a|A/swine/Iowa/A02635863/2021|H1N2|Swine|USA|1B.2.1|2021-06-04

offlu-vcm|A/swine/Indiana/2021098321/2021|H1|Swine|USA|1B.2.1|2021-11-10

offlu-vcm|A/swine/Iowa/2021113193/2021|H1|Swine|USA|1B.2.1|2021-12-29

publicIAV|A/swine/Iowa/A02635935/2021|H1N2|Swine|USA|1B.2.1|2021-06-28

offlu-vcm|A/swine/Iowa/2021094304/2021|H1|Swine|USA|1B.2.1|2021-10-27

offlu-vcm|A/swine/Michigan/2021100700/2021|H1|Swine|USA|1B.2.1|2021-11-16

publicIAV|A/swine/Minnesota/A02246456/2021|H1N2|Swine|USA|1B.2.1|2021-07-20

offlu-vcm|A/swine/Ill inois/2021087811/2021|H1|Swine|USA|1B.2.1|2021-10-06

offlu-vcm|A/swine/Ill inois/2021109617/2021|H1|Swine|USA|1B.2.1|2021-12-17

variant|A/Indiana/01/2021|H1N2|Human|USA|1B.2.1|2021-09-21

publicIAV|A/swine/California/A02635826/2021|H1N2|Swine|USA|1B.2.1|2021-05-13

publicIAV|A/swine/Iowa/A02636095/2021|H1N2|Swine|USA|1B.2.1|2021-08-30

publicIAV|A/swine/Indiana/A02635956/2021|H1N2|Swine|USA|1B.2.1|2021-07-09

publicIAV|A/swine/Iowa/A02636093/2021|H1N2|Swine|USA|1B.2.1|2021-08-30

offlu-vcm|A/swine/Iowa/2021097660/2021|H1|Swine|USA|1B.2.1|2021-11-08

publicIAV|A/swine/Minnesota/A02246989/2021|H1N2|Swine|USA|1B.2.1|2021-11-10

offlu-vcm|A/swine/Ill inois/2021102345/2021|H1|Swine|USA|1B.2.1|2021-11-23

offlu-vcm|A/swine/Oklahoma/2021112289/2021|H1|Swine|USA|1B.2.1|2021-12-31

offlu-vcm|A/swine/Iowa/2021105692/2021|H1|Swine|USA|1B.2.1|2021-12-03

publicIAV|A/swine/Iowa/A02636062/2021|H1N2|Swine|USA|1B.2.1|2021-08-16

publicIAV|A/swine/Iowa/A02636025/2021|H1N2|Swine|USA|1B.2.1|2021-08-05

offlu-vcm|A/swine/Iowa/2021108143/2021|H1|Swine|USA|1B.2.1|2021-12-10

offlu-vcm|A/swine/Minnesota/2021099970/2021|H1|Swine|USA|1B.2.1|2021-11-16

publicIAV|A/swine/Minnesota/A02248065/2021|H1N2|Swine|USA|1B.2.1|2021-04-06

offlu-vcm|A/swine/Pennsylvania/2021106031/2021|H1|Swine|USA|1B.2.1|2021-12-07

offlu-vcm|A/swine/Ohio/2021091423/2021|H1|Swine|USA|1B.2.1|2021-10-28

offlu-vcm|A/swine/Ill inois/2021092803/2021|H1|Swine|USA|1B.2.1|2021-10-22

publicIAV|A/swine/Minnesota/A02636079/2021|H1N2|Swine|USA|1B.2.1|2021-08-24

publicIAV|A/swine/Iowa/A02636049/2021|H1N2|Swine|USA|1B.2.1|2021-08-12

publicIAV|A/swine/Minnesota/A02248058/2021|H1N2|Swine|USA|1B.2.1|2021-03-16

publicIAV|A/swine/Minnesota/A02248064/2021|H1N2|Swine|USA|1B.2.1|2021-04-01

publicIAV|A/swine/Iowa/A02635968/2021|H1N2|Swine|USA|1B.2.1|2021-07-12

offlu-vcm|A/swine/North_Carolina/2021092296/2021|H1|Swine|USA|1B.2.1|2021-10-21

variant|A/Iowa/04/2021|H1N2|Human|USA|1B.2.1|2021-08-23

publicIAV|A/swine/Indiana/A02636073/2021|H1N2|Swine|USA|1B.2.1|2021-08-23

publicIAV|A/swine/Iowa/A02635810/2021|H1N2|Swine|USA|1B.2.1|2021-05-07

publicIAV|A/swine/North_Carolina/A02635866/2021|H1N2|Swine|USA|1B.2.1|2021-06-11

publicIAV|A/swine/North_Carolina/A02636175/2021|H1N2|Swine|USA|1B.2.1|2021-09-16

publicIAV|A/swine/Minnesota/A02248055/2021|H1N2|Swine|USA|1B.2.1|2021-03-15

offlu-vcm|A/swine/Ill inois/2021110521/2021|H1|Swine|USA|1B.2.1|2021-12-20

offlu-vcm|A/swine/Indiana/2021096205/2021|H1|Swine|USA|1B.2.1|2021-11-05

variant|A/California/58/2018|H1N2|Human|USA|1B.2.1|2018-07-31

publicIAV|A/swine/Minnesota/A02636002/2021|H1N2|Swine|USA|1B.2.1|2021-07-15

publicIAV|A/swine/North_Carolina/A02635865/2021|H1N2|Swine|USA|1B.2.1|2021-06-11

offlu-vcm|A/swine/Iowa/2021092233/2021|H1|Swine|USA|1B.2.1|2021-10-21

publicIAV|A/swine/Iowa/A02635880/2021|H1N2|Swine|USA|1B.2.1|2021-06-01

variant|A/Ohio/02/2021|H1N2|Human|USA|1B.2.1|2021-09-09

offlu-vcm|A/swine/Nebraska/2021105026/2021|H1|Swine|USA|1B.2.1|2021-12-02

publicIAV|A/swine/Minnesota/A02248057/2021|H1N2|Swine|USA|1B.2.1|2021-03-16

publicIAV|A/swine/Pennsylvania/A02636177/2021|H1N2|Swine|USA|1B.2.1|2021-09-21

offlu-vcm|A/swine/Ill inois/2021090840/2021|H1|Swine|USA|1B.2.1|2021-10-18

variant|A/Michigan/382/2018|H1N2|Human|USA|1B.2.1|2018-07-28

Consensus_1B.2.1_2021-present

variant|A/Michigan/384/2018|H1N2|Human|USA|1B.2.1|2018-07-31

publicIAV|A/swine/Iowa/A02635888/2021|H1N2|Swine|USA|1B.2.1|2021-06-09

publicIAV|A/swine/Iowa/A02635918/2021|H1N2|Swine|USA|1B.2.1|2021-06-23

publicIAV|A/swine/Pennsylvania/A02636085/2021|H1N2|Swine|USA|1B.2.1|2021-08-31

publicIAV|A/swine/Ohio/A02636080/2021|H1N2|Swine|USA|1B.2.1|2021-08-25

publicIAV|A/swine/Ill inois/A02636104/2021|H1N2|Swine|USA|1B.2.1|2021-08-31

publicIAV|A/swine/Iowa/A02635894/2021|H1N2|Swine|USA|1B.2.1|2021-06-18

offlu-vcm|A/swine/Iowa/2021086319/2021|H1|Swine|USA|1B.2.1|2021-10-01

publicIAV|A/swine/Minnesota/A02248190/2021|H1N2|Swine|USA|1B.2.1|2021-08-23

offlu-vcm|A/swine/Iowa/2021108381/2021|H1|Swine|USA|1B.2.1|2021-12-13

offlu-vcm|A/swine/Ill inois/2021097763/2021|H1|Swine|USA|1B.2.1|2021-11-08

publicIAV|A/swine/Iowa/A02248040/2021|H1N2|Swine|USA|1B.2.1|2021-06-01

offlu-vcm|A/swine/Iowa/2021104307/2021|H1|Swine|USA|1B.2.1|2021-11-30

offlu-vcm|A/swine/Iowa/2021111337/2021|H1|Swine|USA|1B.2.1|2021-12-22

offlu-vcm|A/swine/Ill inois/2021107289/2021|H1|Swine|USA|1B.2.1|2021-12-15

publicIAV|A/swine/Colorado/A02635977/2021|H1N2|Swine|USA|1B.2.1|2021-07-14

offlu-vcm|A/swine/Iowa/2021092927/2021|H1|Swine|USA|1B.2.1|2021-10-25

publicIAV|A/swine/Iowa/A02635988/2021|H1N2|Swine|USA|1B.2.1|2021-07-22

publicIAV|A/swine/North_Carolina/A02636056/2021|H1N2|Swine|USA|1B.2.1|2021-08-18

CVV|lab-20-b|A/Ohio/35/2017|H1N2|Human|USA|1B.2.1|2017-08-17

publicIAV|A/swine/Indiana/A02636050/2021|H1N2|Swine|USA|1B.2.1|2021-08-13

publicIAV|A/swine/Ill inois/A02635758/2021|H1N2|Swine|USA|1B.2.1|2021-04-27

publicIAV|A/swine/Minnesota/A02635978/2021|H1N2|Swine|USA|1B.2.1|2021-07-15

publicIAV|A/swine/Iowa/A02635933/2021|H1N2|Swine|USA|1B.2.1|2021-06-24

offlu-vcm|A/swine/Iowa/2021105892/2021|H1|Swine|USA|1B.2.1|2021-12-07

publicIAV|A/swine/Missouri/A02636006/2021|H1N2|Swine|USA|1B.2.1|2021-07-20

publicIAV|A/swine/Iowa/A02635907/2021|H1N2|Swine|USA|1B.2.1|2021-06-14

offlu-vcm|A/swine/Missouri/2021107006/2021|H1|Swine|USA|1B.2.1|2021-12-08

publicIAV|A/swine/Minnesota/A02636005/2021|H1N2|Swine|USA|1B.2.1|2021-07-19

publicIAV|A/swine/Iowa/A02635910/2021|H1N2|Swine|USA|1B.2.1|2021-06-14

publicIAV|A/swine/North_Carolina/A02635975/2021|H1N2|Swine|USA|1B.2.1|2021-07-13

publicIAV|A/swine/Iowa/A02636075/2021|H1N2|Swine|USA|1B.2.1|2021-08-23

offlu-vcm|A/swine/Indiana/2021090196/2021|H1|Swine|USA|1B.2.1|2021-10-14

publicIAV|A/swine/Minnesota/A02248193/2021|H1N2|Swine|USA|1B.2.1|2021-08-29

offlu-vcm|A/swine/Michigan/2021094164/2021|H1|Swine|USA|1B.2.1|2021-10-27

publicIAV|A/swine/Iowa/A02636065/2021|H1N2|Swine|USA|1B.2.1|2021-08-13

offlu-vcm|A/swine/Nebraska/2021111325/2021|H1|Swine|USA|1B.2.1|2021-12-22

publicIAV|A/swine/Iowa/A02636115/2021|H1N2|Swine|USA|1B.2.1|2021-09-08

offlu-vcm|A/swine/Minnesota/2021099557/2021|H1|Swine|USA|1B.2.1|2021-11-12

publicIAV|A/swine/Iowa/A02636060/2021|H1N2|Swine|USA|1B.2.1|2021-08-13

publicIAV|A/swine/Iowa/A02635848/2021|H1N2|Swine|USA|1B.2.1|2021-05-19

offlu-vcm|A/swine/Missouri/2021103484/2021|H1|Swine|USA|1B.2.1|2021-12-08

offlu-vcm|A/swine/USA/2021113594/2021|H1|Swine|USA|1B.2.1|2021-12-30

publicIAV|A/swine/Iowa/A02636125/2021|H1N2|Swine|USA|1B.2.1|2021-09-07

offlu-vcm|A/swine/Iowa/2021094418/2021|H1|Swine|USA|1B.2.1|2021-10-28

publicIAV|A/swine/Minnesota/A02246981/2021|H1N2|Swine|USA|1B.2.1|2021-10-22

offlu-vcm|A/swine/Iowa/2021105083/2021|H1|Swine|USA|1B.2.1|2021-12-02

offlu-vcm|A/swine/Iowa/2021104733/2021|H1|Swine|USA|1B.2.1|2021-12-01

publicIAV|A/swine/Iowa/A02635937/2021|H1N2|Swine|USA|1B.2.1|2021-06-28

publicIAV|A/swine/Iowa/A02635853/2021|H1N2|Swine|USA|1B.2.1|2021-05-21

publicIAV|A/swine/Indiana/A02636031/2021|H1N2|Swine|USA|1B.2.1|2021-08-04

offlu-vcm|A/swine/USA/2021111669/2021|H1|Swine|USA|1B.2.1|2021-12-23

offlu-vcm|A/swine/Ill inois/2021102344/2021|H1|Swine|USA|1B.2.1|2021-11-23
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Figure A7. A phylogeny of the 1B.2.2.2 clade displaying n=26 sequences deposited July 1, 2021 - 
December 31, 2021 and collected in 2021, and n=2 reference genes. The clade is rooted relative to 
the closest CVV (A/Iowa/32/2016) and all branches are annotated by the respective amino acid 
mutations in the HA1 region. The strains are colored in consistence with Figure 8. 

  

offlu-vcm|A/swine/Iowa/2021106336/2021|H1|Swine|USA|1B.2.2.2|2021-12-08

publicIAV|A/swine/Iowa/A02635842/2021|H1N2|Swine|USA|1B.2.2.2|2021-05-18

publicIAV|A/swine/Texas/A02248030/2021|H1N2|Swine|USA|1B.2.2.2|2021-05-26

publicIAV|lab-22-a|A/swine/Iowa/A02524534/2020|H1N2|Swine|USA|1B.2.2.2|2020-08-12

publicIAV|A/swine/Iowa/A02636039/2021|H1N2|Swine|USA|1B.2.2.2|2021-08-09

offlu-vcm|A/swine/Missouri/2021099985/2021|H1|Swine|USA|1B.2.2.2|2021-11-16

publicIAV|A/swine/Illinois/A02636018/2021|H1N2|Swine|USA|1B.2.2.2|2021-08-02

publicIAV|A/swine/Texas/A02246975/2021|H1N2|Swine|USA|1B.2.2.2|2021-10-08

offlu-vcm|A/swine/Iowa/2021094023/2021|H1|Swine|USA|1B.2.2.2|2021-10-27

publicIAV|A/swine/Texas/A02248031/2021|H1N2|Swine|USA|1B.2.2.2|2021-02-18

offlu-vcm|A/swine/Illinois/2021107290/2021|H1|Swine|USA|1B.2.2.2|2021-12-15

publicIAV|A/swine/Iowa/A02635756/2021|H1N2|Swine|USA|1B.2.2.2|2021-04-28

offlu-vcm|A/swine/Illinois/2021107295/2021|H1|Swine|USA|1B.2.2.2|2021-12-15

publicIAV|A/swine/Iowa/A02635971/2021|H1N2|Swine|USA|1B.2.2.2|2021-07-13

publicIAV|A/swine/Iowa/A02635820/2021|H1N2|Swine|USA|1B.2.2.2|2021-05-12

offlu-vcm|A/swine/Missouri/2021100777/2021|H1|Swine|USA|1B.2.2.2|2021-11-16

publicIAV|A/swine/Oklahoma/A02246453/2021|H1N2|Swine|USA|1B.2.2.2|2021-05-28

publicIAV|A/swine/Texas/A02248025/2021|H1N2|Swine|USA|1B.2.2.2|2021-06-21

publicIAV|A/swine/Kansas/A02248188/2021|H1N2|Swine|USA|1B.2.2.2|2021-08-13

publicIAV|A/swine/Minnesota/A02248044/2021|H1N2|Swine|USA|1B.2.2.2|2021-09-13

publicIAV|A/swine/Texas/A02248032/2021|H1N2|Swine|USA|1B.2.2.2|2021-03-11

publicIAV|A/swine/Iowa/A02636036/2021|H1N2|Swine|USA|1B.2.2.2|2021-08-05

CVV|lab-22-a|A/Iowa/32/2016|H1N2|Human|USA|1B.2.2.1|2016-11-04

offlu-vcm|A/swine/Illinois/2021095379/2021|H1|Swine|USA|1B.2.2.2|2021-11-10

offlu-vcm|A/swine/Oklahoma/2021107048/2021|H1|Swine|USA|1B.2.2.2|2021-12-09

Consensus_1B.2.2.2_2021-present

publicIAV|A/swine/Kansas/A02248208/2021|H1N1|Swine|USA|1B.2.2.2|2021-09-30

publicIAV|A/swine/Iowa/A02635991/2021|H1N2|Swine|USA|1B.2.2.2|2021-07-28

G142R

D273N

L50I,G170E,L176I,N228K,P236A

K311E

M314L

S36R,A48P,S121N,T127N,E141K,K163R,N168D,E208G,T256K,S271H,K274G

K274Q

I47M

T127N,G142R,E208K

A96T

A89V

A128T

I47M,T82A,I175V,T215I,M272I

S137F,G142R

R209K

L19V,A82T,S85P,D86E,Q94D,T96A,R119K,V128A,I149V,V153E,E168N,S183P,N184D,G186E,D187N,H193R,T194K,M202A,R208E,D222N,T244A,I249V,A256T,K269N,P271S,E274K,A277T,K283Q,N289S,T310A

T2M

T25A,S36N,S72P,G262E

T130N,G142R

N168D

I175V,Q283H

E86V,T127N,E141K



   

60 

 

Figure A8. A phylogeny of the 3.2010.1 clade displaying n=86 sequences deposited July 1, 2021 - 
December 31, 2021 and collected in 2021, and n=7 reference genes. The clade is rooted relative to 
the most representative in-clade CVV (A/Ohio/28/2016) and all branches are annotated by the 
respective amino acid mutations in the HA1 region. The strains are colored in consistence with 
Figure 10. 

publicIAV|A/swine/Nebraska/A02246971/2021|H3N2|Swine|USA|3.2010.1|2021-10-04

publicIAV|A/swine/Iowa/A02635864/2021|H3N2|Swine|USA|3.2010.1|2021-06-10

publicIAV|A/swine/Minnesota/A02635874/2021|H3N2|Swine|USA|3.2010.1|2021-05-25

publicIAV|A/swine/Iowa/A02636094/2021|H3N2|Swine|USA|3.2010.1|2021-08-31

variant|lab-20-a|A/Ohio/27/2016|H3N2|Swine|USA|3.2010.1|2016

offlu-vcm|A/swine/Iowa/2021102700/2021|H3|Swine|USA|3.2010.1|2021-11-24

offlu-vcm|A/swine/Utah/2021090642/2021|H3|Swine|USA|3.2010.1|2021-10-15

offlu-vcm|A/swine/USA/2021108569/2021|H3|Swine|USA|3.2010.1|2021-12-13

publicIAV|A/swine/Iowa/A02636183/2021|H3N2|Swine|USA|3.2010.1|2021-09-23

publicIAV|A/swine/Iowa/A02636019/2021|H3N2|Swine|USA|3.2010.1|2021-08-02

publicIAV|A/swine/Nebraska/A01378048/2021|H3N2|Swine|USA|3.2010.1|2021-07-19

publicIAV|A/swine/Ill inois/A02636173/2021|H3N2|Swine|USA|3.2010.1|2021-09-21

offlu-vcm|A/swine/Nebraska/2021091525/2021|H3|Swine|USA|3.2010.1|2021-10-19

publicIAV|A/swine/Nebraska/A02635857/2021|H3N2|Swine|USA|3.2010.1|2021-06-01

offlu-vcm|A/swine/Iowa/2021102510/2021|H3|Swine|USA|3.2010.1|2021-11-24

offlu-vcm|A/swine/Iowa/2021091504/2021|H3|Swine|USA|3.2010.1|2021-10-19

offlu-vcm|A/swine/Ill inois/2021089391/2021|H3|Swine|USA|3.2010.1|2021-10-20

variant|A/Ohio/06/2021|H3N2|Human|USA|3.2010.1|2021-10-10

publicIAV|A/swine/Missouri/A02636185/2021|H3N2|Swine|USA|3.2010.1|2021-09-23

publicIAV|A/swine/Minnesota/A02248198/2021|H3N2|Swine|USA|3.2010.1|2021-09-02

offlu-vcm|A/swine/Ill inois/2021104871/2021|H3|Swine|USA|3.2010.1|2021-12-01

publicIAV|A/swine/Iowa/A02635816/2021|H3N2|Swine|USA|3.2010.1|2021-05-10

publicIAV|A/swine/Iowa/A02635852/2021|H3N2|Swine|USA|3.2010.1|2021-05-19

publicIAV|A/swine/Iowa/A02635919/2021|H3N2|Swine|USA|3.2010.1|2021-06-21

publicIAV|A/swine/Minnesota/A02636090/2021|H3N2|Swine|USA|3.2010.1|2021-09-01

offlu-vcm|A/swine/Iowa/2021098541/2021|H3|Swine|USA|3.2010.1|2021-11-10

offlu-vcm|A/swine/Ill inois/2021098245/2021|H3|Swine|USA|3.2010.1|2021-11-10

offlu-vcm|A/swine/USA/2021090719/2021|H3|Swine|USA|3.2010.1|2021-10-15

publicIAV|A/swine/Iowa/A02635973/2021|H3N1|Swine|USA|3.2010.1|2021-07-15

publicIAV|A/swine/Iowa/A02635920/2021|H3N2|Swine|USA|3.2010.1|2021-06-18

publicIAV|A/swine/Minnesota/A02635875/2021|H3N2|Swine|USA|3.2010.1|2021-05-25

publicIAV|A/swine/Missouri/A02636044/2021|H3N2|Swine|USA|3.2010.1|2021-08-11

publicIAV|A/swine/Iowa/A02635921/2021|H3N2|Swine|USA|3.2010.1|2021-06-21

offlu-vcm|A/swine/Minnesota/2021088935/2021|H3|Swine|USA|3.2010.1|2021-10-12

publicIAV|A/swine/Iowa/A02636163/2021|H3N2|Swine|USA|3.2010.1|2021-09-16

publicIAV|A/swine/Nebraska/A02635916/2021|H3N2|Swine|USA|3.2010.1|2021-06-24

offlu-vcm|A/swine/Nebraska/2021098577/2021|H3|Swine|USA|3.2010.1|2021-11-11

variant|lab-21-b|A/Indiana/27/2018|H3N2|Swine|USA|3.2010.1|2018

publicIAV|A/swine/Minnesota/A02248073/2021|H3N2|Swine|USA|3.2010.1|2021-04-22

publicIAV|A/swine/Iowa/A02636112/2021|H3N2|Swine|USA|3.2010.1|2021-09-01

offlu-vcm|A/swine/Iowa/2021109540/2021|H3|Swine|USA|3.2010.1|2021-12-16

CVV|lab-22-a|A/Ohio/28/2016|H3N2|Swine|USA|3.2010.1|2016

publicIAV|A/swine/Iowa/A02636165/2021|H3N2|Swine|USA|3.2010.1|2021-09-16

variant|A/Wisconsin/01/2021|H3N2|Human|USA|3.2010.1|2021-01-14

offlu-vcm|A/swine/USA/2021105748/2021|H3|Swine|USA|3.2010.1|2021-12-06

publicIAV|A/swine/Minnesota/A02248041/2021|H3N2|Swine|USA|3.2010.1|2021-06-15

publicIAV|A/swine/Iowa/A02636091/2021|H3N2|Swine|USA|3.2010.1|2021-08-27

publicIAV|A/swine/Iowa/A02248056/2021|H3N2|Swine|USA|3.2010.1|2021-03-12

offlu-vcm|A/swine/Iowa/2021091510/2021|H3|Swine|USA|3.2010.1|2021-10-19

publicIAV|lab-22-a|A/swine/Kansas/A02245675/2020|H3N2|Swine|USA|3.2010.1|2020-06-24

publicIAV|A/swine/Minnesota/A02248074/2021|H3N2|Swine|USA|3.2010.1|2021-04-27

publicIAV|A/swine/Missouri/A02635993/2021|H3N2|Swine|USA|3.2010.1|2021-07-27

publicIAV|A/swine/Iowa/A02636096/2021|H3N2|Swine|USA|3.2010.1|2021-08-30

publicIAV|A/swine/Minnesota/A02248069/2021|H3N2|Swine|USA|3.2010.1|2021-04-15

publicIAV|A/swine/Iowa/A02635779/2021|H3N2|Swine|USA|3.2010.1|2021-04-29

publicIAV|A/swine/Oklahoma/A02246451/2021|H3N1|Swine|USA|3.2010.1|2021-05-26

publicIAV|A/swine/Missouri/A02636066/2021|H3N2|Swine|USA|3.2010.1|2021-08-17

publicIAV|A/swine/Iowa/A02635885/2021|H3N2|Swine|USA|3.2010.1|2021-06-08

offlu-vcm|A/swine/Ill inois/2021101087/2021|H3|Swine|USA|3.2010.1|2021-11-17

offlu-vcm|A/swine/Iowa/2021095652/2021|H3|Swine|USA|3.2010.1|2021-11-01

offlu-vcm|A/swine/Indiana/2021095918/2021|H3|Swine|USA|3.2010.1|2021-11-02

publicIAV|A/swine/Minnesota/A02635780/2021|H3N2|Swine|USA|3.2010.1|2021-04-30

publicIAV|A/swine/Minnesota/A02248207/2021|H3N2|Swine|USA|3.2010.1|2021-09-18

publicIAV|A/swine/Kansas/A02248034/2021|H3N2|Swine|USA|3.2010.1|2021-03-24

CVV|A/Ohio/13/2017|H3N2|Swine|USA|3.2010.1|2017

publicIAV|A/swine/Iowa/A02636169/2021|H3N1|Swine|USA|3.2010.1|2021-09-20

publicIAV|A/swine/Iowa/A02635941/2021|H3N2|Swine|USA|3.2010.1|2021-07-02

offlu-vcm|A/swine/Nebraska/2021113562/2021|H3|Swine|USA|3.2010.1|2021-12-30

offlu-vcm|A/swine/Iowa/2021093944/2021|H3|Swine|USA|3.2010.1|2021-10-27

publicIAV|A/swine/Nebraska/A02636000/2021|H3N2|Swine|USA|3.2010.1|2021-07-16

offlu-vcm|A/swine/Missouri/2021112613/2021|H3|Swine|USA|3.2010.1|2021-12-28

publicIAV|A/swine/Missouri/A02636089/2021|H3N2|Swine|USA|3.2010.1|2021-09-01

publicIAV|A/swine/Nebraska/A02246457/2021|H3N2|Swine|USA|3.2010.1|2021-04-15

offlu-vcm|A/swine/Indiana/2021097893/2021|H3|Swine|USA|3.2010.1|2021-11-09

publicIAV|A/swine/Iowa/A02635815/2021|H3N2|Swine|USA|3.2010.1|2021-05-10

publicIAV|A/swine/Minnesota/A02636078/2021|H3N2|Swine|USA|3.2010.1|2021-08-25

publicIAV|A/swine/Ill inois/A02635974/2021|H3N2|Swine|USA|3.2010.1|2021-07-14

publicIAV|A/swine/Iowa/A02636024/2021|H3N2|Swine|USA|3.2010.1|2021-08-04

offlu-vcm|A/swine/Ill inois/2021094004/2021|H3|Swine|USA|3.2010.1|2021-10-27

offlu-vcm|A/swine/Minnesota/2021111795/2021|H3|Swine|USA|3.2010.1|2021-12-23

offlu-vcm|A/swine/Iowa/2021110768/2021|H3|Swine|USA|3.2010.1|2021-12-21

publicIAV|A/swine/Minnesota/A02246842/2021|H3N2|Swine|USA|3.2010.1|2021-05-27

offlu-vcm|A/swine/Iowa/2021104308/2021|H3|Swine|USA|3.2010.1|2021-11-30

publicIAV|A/swine/Oklahoma/A02246452/2021|H3N2|Swine|USA|3.2010.1|2021-05-28

Consensus_3.2010.1_2021-present

offlu-vcm|A/swine/Nebraska/2021108495/2021|H3|Swine|USA|3.2010.1|2021-12-13

offlu-vcm|A/swine/Iowa/2021086793/2021|H3|Swine|USA|3.2010.1|2021-10-05

publicIAV|A/swine/Iowa/A02636022/2021|H3N2|Swine|USA|3.2010.1|2021-08-03

offlu-vcm|A/swine/USA/2021086289/2021|H3|Swine|USA|3.2010.1|2021-10-01

publicIAV|A/swine/Minnesota/A02248023/2021|H3N2|Swine|USA|3.2010.1|2021-06-24

offlu-vcm|A/swine/Oklahoma/2021106584/2021|H3|Swine|USA|3.2010.1|2021-12-08

publicIAV|A/swine/Nebraska/A02635902/2021|H3N2|Swine|USA|3.2010.1|2021-06-22

publicIAV|A/swine/Iowa/A02635922/2021|H3N2|Swine|USA|3.2010.1|2021-06-18
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Figure A9. A phylogeny of the 3.1990.4.a clade displaying n=105 swine sequences deposited July 
1, 2021 - December 31, 2021 and collected in 2021, and n=4 reference genes. The clade is rooted 
relative to the most representative in-clade CVV (A/Minnesota/11/2010) and all branches are 
annotated by the respective amino acid mutations in the HA1 region. The strains are colored in 
consistence with Figure 10. 

offlu-vcm|A/swine/Missouri/2021100869/2021|H3|Swine|USA|3.1990.4.a|2021-11-17

publicIAV|A/swine/Indiana/A02635923/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-16

offlu-vcm|A/swine/Missouri/2021103427/2021|H3|Swine|USA|3.1990.4.a|2021-12-07

offlu-vcm|A/swine/USA/2021087851/2021|H3|Swine|USA|3.1990.4.a|2021-10-06

offlu-vcm|A/swine/Ohio/2021094577/2021|H3|Swine|USA|3.1990.4.a|2021-10-28

publicIAV|A/swine/Iowa/A02635840/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-17

publicIAV|A/swine/North_Carolina/A02635901/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-21

offlu-vcm|A/swine/Iowa/2021105865/2021|H3|Swine|USA|3.1990.4.a|2021-12-06

offlu-vcm|A/swine/Pennsylvania/2021102804/2021|H3|Swine|USA|3.1990.4.a|2021-11-24

offlu-vcm|A/swine/Pennsylvania/2021107804/2021|H3|Swine|USA|3.1990.4.a|2021-12-17

publicIAV|A/swine/Minnesota/A02248075/2021|H3N2|Swine|USA|3.1990.4.a|2021-04-29

offlu-vcm|A/swine/Ohio/2021110943/2021|H3|Swine|USA|3.1990.4.a|2021-12-21

publicIAV|A/swine/Iowa/A02248201/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-27

offlu-vcm|A/swine/Indiana/2021111192/2021|H3|Swine|USA|3.1990.4.a|2021-12-22

publicIAV|A/swine/Iowa/A02635834/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-13

publicIAV|A/swine/North_Carolina/A02636108/2021|H3N2|Swine|USA|3.1990.4.a|2021-08-26

publicIAV|A/swine/Iowa/A02635817/2021|H3N2|Swine|USA|3.1990.4.a|2021-03-08

publicIAV|A/swine/North_Carolina/A02245894/2021|H3N2|Swine|USA|3.1990.4.a|2021-04-30

publicIAV|A/swine/Ohio/A02636113/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-02

offlu-vcm|A/swine/Ohio/2021108905/2021|H3|Swine|USA|3.1990.4.a|2021-12-14

offlu-vcm|A/swine/Ohio/2021109477/2021|H3|Swine|USA|3.1990.4.a|2021-12-16

offlu-vcm|A/swine/Ill inois/2021111140/2021|H3|Swine|USA|3.1990.4.a|2021-12-22

offlu-vcm|A/swine/Missouri/2021108418/2021|H3|Swine|USA|3.1990.4.a|2021-12-13

offlu-vcm|A/swine/Missouri/2021107293/2021|H3|Swine|USA|3.1990.4.a|2021-12-15

variant|A/Iowa/03/2021|H3N2|Human|USA|3.1990.4.a|2021-08-11

publicIAV|A/swine/Ill inois/A02635805/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-06

offlu-vcm|A/swine/Ohio/2021103956/2021|H3|Swine|USA|3.1990.4.a|2021-12-08

publicIAV|A/swine/Iowa/A02635906/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-24

offlu-vcm|A/swine/Ill inois/2021099988/2021|H3|Swine|USA|3.1990.4.a|2021-11-16

offlu-vcm|A/swine/Minnesota/2021101267/2021|H3|Swine|USA|3.1990.4.a|2021-11-18

CVV|A/Indiana/10/2011|H3N2|Human|USA|3.1990.4.a|2011-10-22

offlu-vcm|A/swine/Ill inois/2021111237/2021|H3|Swine|USA|3.1990.4.a|2021-12-22

offlu-vcm|A/swine/Ill inois/2021097891/2021|H3|Swine|USA|3.1990.4.a|2021-11-09

publicIAV|A/swine/Minnesota/A02246983/2021|H3N2|Swine|USA|3.1990.4.a|2021-10-25

publicIAV|A/swine/Nebraska/A02635893/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-14

publicIAV|A/swine/Pennsylvania/A02636053/2021|H3N2|Swine|USA|3.1990.4.a|2021-08-16

offlu-vcm|A/swine/Indiana/2021090674/2021|H3|Swine|USA|3.1990.4.a|2021-10-15

publicIAV|A/swine/Iowa/A02635839/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-14

publicIAV|A/swine/North_Carolina/A02246974/2021|H3N2|Swine|USA|3.1990.4.a|2021-10-07

publicIAV|A/swine/Iowa/A02635814/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-11

offlu-vcm|A/swine/Ill inois/2021103583/2021|H3|Swine|USA|3.1990.4.a|2021-11-30

offlu-vcm|A/swine/North_Carolina/2021099674/2021|H3|Swine|USA|3.1990.4.a|2021-11-12

publicIAV|A/swine/Minnesota/A02248062/2021|H3N2|Swine|USA|3.1990.4.a|2021-03-31

offlu-vcm|A/swine/Pennsylvania/2021102255/2021|H3|Swine|USA|3.1990.4.a|2021-11-23

offlu-vcm|A/swine/Ill inois/2021089641/2021|H3|Swine|USA|3.1990.4.a|2021-10-12

offlu-vcm|A/swine/Ill inois/2021099701/2021|H3|Swine|USA|3.1990.4.a|2021-11-12

publicIAV|A/swine/Missouri/A02635824/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-11

publicIAV|A/swine/Pennsylvania/A02635832/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-14

publicIAV|A/swine/Indiana/A02635944/2021|H3N2|Swine|USA|3.1990.4.a|2021-07-07

publicIAV|A/swine/Minnesota/A02246970/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-30

offlu-vcm|A/swine/Ill inois/2021107203/2021|H3|Swine|USA|3.1990.4.a|2021-12-14

publicIAV|A/swine/Iowa/A02636020/2021|H3N2|Swine|USA|3.1990.4.a|2021-08-03

offlu-vcm|A/swine/Ill inois/2021109850/2021|H3|Swine|USA|3.1990.4.a|2021-12-17

offlu-vcm|A/swine/USA/2021108450/2021|H3|Swine|USA|3.1990.4.a|2021-12-13

offlu-vcm|A/swine/Pennsylvania/2021113017/2021|H3|Swine|USA|3.1990.4.a|2021-12-29

publicIAV|A/swine/North_Carolina/A02636058/2021|H3N2|Swine|USA|3.1990.4.a|2021-08-16

publicIAV|A/swine/South_Dakota/A02636046/2021|H3N2|Swine|USA|3.1990.4.a|2021-08-09

publicIAV|A/swine/Iowa/A02636023/2021|H3N2|Swine|USA|3.1990.4.a|2021-08-04

offlu-vcm|A/swine/Pennsylvania/2021102751/2021|H3|Swine|USA|3.1990.4.a|2021-11-24

publicIAV|lab-22-a|A/swine/Iowa/A02635890/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-10

offlu-vcm|A/swine/Missouri/2021093554/2021|H3|Swine|USA|3.1990.4.a|2021-10-26

publicIAV|A/swine/Minnesota/A02248042/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-18

offlu-vcm|A/swine/Iowa/2021088426/2021|H3|Swine|USA|3.1990.4.a|2021-10-08

publicIAV|A/swine/Ohio/A02635913/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-17

offlu-vcm|A/swine/Minnesota/2021097151/2021|H3|Swine|USA|3.1990.4.a|2021-11-04

offlu-vcm|A/swine/Indiana/2021098096/2021|H3|Swine|USA|3.1990.4.a|2021-11-09

publicIAV|A/swine/Iowa/A02636187/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-23

offlu-vcm|A/swine/Iowa/2021101293/2021|H3|Swine|USA|3.1990.4.a|2021-11-18

offlu-vcm|A/swine/Missouri/2021107296/2021|H3|Swine|USA|3.1990.4.a|2021-12-15

offlu-vcm|A/swine/Ill inois/2021090885/2021|H3|Swine|USA|3.1990.4.a|2021-10-18

offlu-vcm|A/swine/Ill inois/2021104442/2021|H3|Swine|USA|3.1990.4.a|2021-11-30

offlu-vcm|A/swine/North_Carolina/2021094211/2021|H3|Swine|USA|3.1990.4.a|2021-10-27

offlu-vcm|A/swine/Pennsylvania/2021104149/2021|H3|Swine|USA|3.1990.4.a|2021-11-29

publicIAV|A/swine/Ohio/A02635841/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-14

publicIAV|A/swine/Minnesota/A02636009/2021|H3N2|Swine|USA|3.1990.4.a|2021-07-22

publicIAV|A/swine/Iowa/A02635849/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-20

offlu-vcm|A/swine/USA/2021108874/2021|H3|Swine|USA|3.1990.4.a|2021-12-14

publicIAV|A/swine/Pennsylvania/A02635837/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-14

publicIAV|A/swine/Iowa/A02635882/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-01

CVV|lab-22-a|A/Minnesota/11/2010|H3N2|Swine|USA|3.1990.4.a|2010

offlu-vcm|A/swine/Ohio/2021111004/2021|H3|Swine|USA|3.1990.4.a|2021-12-21

offlu-vcm|A/swine/Michigan/2021090660/2021|H3|Swine|USA|3.1990.4.a|2021-10-15

offlu-vcm|A/swine/Ill inois/2021092423/2021|H3|Swine|USA|3.1990.4.a|2021-10-21

publicIAV|A/swine/North_Carolina/A02248022/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-23

publicIAV|A/swine/North_Carolina/A02636057/2021|H3N2|Swine|USA|3.1990.4.a|2021-08-12

publicIAV|A/swine/Iowa/A02636179/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-22

offlu-vcm|A/swine/Ohio/2021095622/2021|H3|Swine|USA|3.1990.4.a|2021-11-01

publicIAV|A/swine/Iowa/A02635809/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-07

offlu-vcm|A/swine/Indiana/2021090675/2021|H3|Swine|USA|3.1990.4.a|2021-10-15

publicIAV|A/swine/Pennsylvania/A02636081/2021|H3N2|Swine|USA|3.1990.4.a|2021-08-26

offlu-vcm|A/swine/Indiana/2021105466/2021|H3|Swine|USA|3.1990.4.a|2021-12-03

publicIAV|A/swine/North_Carolina/A02635904/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-22

publicIAV|A/swine/Iowa/A02636181/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-22

offlu-vcm|A/swine/Pennsylvania/2021113281/2021|H3|Swine|USA|3.1990.4.a|2021-12-30

publicIAV|A/swine/Pennsylvania/A02635799/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-13

offlu-vcm|A/swine/Pennsylvania/2021108272/2021|H3|Swine|USA|3.1990.4.a|2021-12-10

publicIAV|A/swine/Indiana/A02636107/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-02

offlu-vcm|A/swine/Iowa/2021105448/2021|H3|Swine|USA|3.1990.4.a|2021-12-03

offlu-vcm|A/swine/Pennsylvania/2021095742/2021|H3|Swine|USA|3.1990.4.a|2021-11-02

offlu-vcm|A/swine/Nebraska/2021094388/2021|H3|Swine|USA|3.1990.4.a|2021-10-28

offlu-vcm|A/swine/Pennsylvania/2021102803/2021|H3|Swine|USA|3.1990.4.a|2021-11-24

publicIAV|A/swine/Ohio/A02635995/2021|H3N2|Swine|USA|3.1990.4.a|2021-07-28

publicIAV|A/swine/Iowa/A02635903/2021|H3N2|Swine|USA|3.1990.4.a|2021-06-17

publicIAV|A/swine/Texas/A02248200/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-22

publicIAV|A/swine/Pennsylvania/A02635982/2021|H3N2|Swine|USA|3.1990.4.a|2021-07-26

Consensus_3.1990.4.a_2021-present

publicIAV|A/swine/Iowa/A02635812/2021|H3N2|Swine|USA|3.1990.4.a|2021-05-10

publicIAV|A/swine/North_Carolina/A02635963/2021|H3N2|Swine|USA|3.1990.4.a|2021-07-22

publicIAV|A/swine/North_Carolina/A02636172/2021|H3N2|Swine|USA|3.1990.4.a|2021-09-16
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ANNEX 3. Supplemental Information on Variant Detections 

 

  
Australia: A/South_Australia/01/2021 H3N2v (Other-Human-1990, collected 01/27/2021) 

 

i.      The A/South_Australia/01/2021 H3N2v collected 01/27/2021 retains high 
genetic similarity and is within the same phylogenetic clade as a previously detected 
variant, A/South_Australia/85/2018 H3N2v 

ii.      The A/South_Australia/85/2018 H3N2v was characterized in Deng et al. 2020. 
Locally acquired human infection with swine-origin influenza A (H3N2) variant virus, 
Australia, 2018. Emerging infectious diseases, 26(1), p.143. 

iii.      These data demonstrate a lack of cross-reactivity between human seasonal 
vaccine strains (H3 vaccines from 1993 to 2016) and the variant strain. (Appendix 
table 1: Deng et al. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6924914/) 

  

  

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC6924914%2F&data=04%7C01%7Cacoggon3%40rvc.ac.uk%7C6de55a079cbb431a094e08d9f160489a%7C45a3be7c94024fbead438d1faebfb42d%7C0%7C0%7C637806218095350882%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=N%2BGDffv7lFJmSBgkTPIvXLDWvdlASCdyX%2F4YKj5xEhE%3D&reserved=0
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ANNEX 4. Late breaking information 1A.1.1 (alpha lineage) variant  

 

H1N2v California – 
• Adult ≥ 18 years of age 
• Patient worked directly with swine 
• Specimen was collected 12/27/2021 
• Patient was not hospitalized & has fully recovered 
• Unknown antiviral and vaccination status 
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