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Figure 1. Evolutionary relationships of H1 (A, B) and H3 (C, D) influenza viruses circulating in swine and humans
inferred by Bayesian Multi-dimensional scaling (BMDS). Each colored ball represents a single virus. Viruses are
colored by lineage (A,C) and by geography (B,D). Lines connecting each virus represent inferred phylogenetic
relationships. Distances for antigenic dimensions are measured in antigenic units (AU) and each unit is equivalent
to a two-fold dilution in HI assay data. Antigenic distance can be interpreted as a measure of antigenic similarity —
viruses close to one another are more antigenically similar than viruses further apart. Interactive visualizations are
available at https://phylogeography.github.io/influenzaH1/ and https://phylogeography.github.io/influenzaH3/.
Source data and GIF files for rotational views of 3D antigenic maps in Figure 1 have been deposited in Dryad

(Lewis et al., 2016).
Figure 1 continued on next page
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Figure 1 continued
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Figure 1—figure supplement 1. Figure 1A,B colored by H1 genetic sub lineages in the Bayesian MCC tree.

DOI: 10.7554/elife.12217.004

Lewis et al. eLife 2016;5:€12217. DOI: 10.7554/elife.12217

4 of 11


http://dx.doi.org/10.7554/eLife.12217.004
http://dx.doi.org/10.7554/eLife.12217

e LI F E Research Article

JFT14100ASWine/CIA074_ S2000CanadaiZ000-11:16
Wawinonlinoii02981720102010

z

JFTIA105IAewine/OC/3B68/2000ICanada2000-11-06
offh UF7141371AswinarbCI1196903 1/20001Canacal2009.12.10

11 AB7410301AlswinpNaralaq2 /201 1LJapani2011.02-17
WTSI25851AswinbiGermany Ebingha. 12691-1/201112011-02.07
Aswinaindanal13053/20102010
714067 AsswinenBL35_1/2009Canadai2009-09-29
(GO0 lbertaOTH 33 3200ICanacal200-05.03
(GQUEBMOBA/BWNGAIberaIOTH 33 220081Canscal2009-05-03

‘ 2005/2005-0

7401 ASwneIC/A362 220081 Canad2008-12-17

GQ2292691AlswinelHongHong/915/200412004-10-14

293731AlswinalHongKong/11101200612006.08-01
| | GQ228065\AswinelHong_Kokg/NS623/20021Hong_Kongi2002-07-08.
I CY0858621AIswinalHong.ong/1111/20041Hong. Konal2004.08-12

! ! G086 SwinolHongKohg/1578/200512003-11-10

| | CYOSTESSR e fongFony435200012000723

GQz29309IAswne HongK:

| | suineMimesotar1 19212001
| NsuineMimesotaha0t 17201012010

AsuinaMinnesotapa00ar201012010

suinelONiolS1 1445200712007

026740812008.02-15

ine/ONl02
swine/lincis3134720102010-

i Mimnesotalb01 941200312003
Aswinolansasi002461200412004-02-05
innecola/37665/199511969
Alswinellowal020961200612008-03-28
020647200812008-03-07

arcinarseoss)

n
vineKentuciy02 3

o

eninaNCIOS 7312
AiinaimesctaT02re3

5/102010-11.23

1231920082006.02

5. 1120120Denmarki2012

Asswineloenmar/101061 ark201005-28

CY08S 798 swinelHang_Kang/1716:20061Hong_Kongiz006-12.01
50220501 Alswinalong KongNS20120091Hong Kongl2009-01-12

(CYOB1B2SI G HongKong 248 1120061200-11.05
(CY0BS678IASwineiHong Kong!1550120081Hong Kongl2008-1108
Y0854 SwnolHongKony/1666/200212002-11.26
'GQ220285IAsswine HongKong 8512120012001-02.28

(061813IA/swineHongKong 201/20102010-01:07
FranceNIMAIV1 45511990110

e

iHi2011.0

ertands e/

Netharan

i o0
\ \ L st ool Eregon 00199

1925 1950 1975 2000 2025

Epidemiology and global health | Microbiology and infectious disease

Figure 1—figure supplement 2. Bayesian H1 MCC tree with taxa labels and posterior support values

DOI: 10.7554/elife.12217.005
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Figure 1—figure supplement 3. Figure 1C,D colored by H3 genetic sub lineages in the Bayesian MCC tree.
DOI: 10.7554/elife.12217.006
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Figure 1—figure supplement 4. Bayesian H3 MCC tree with taxa labels and posterior support values
DOI: 10.7554/elife.12217.007
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Figure 1—figure supplement 5. Maximum likelihood phylogenetic trees colored by lineage.
DOI: 10.7554/elife.12217.008
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Figure 1—figure supplement 6. Maximum likelihood H1 phylogenetic tree with taxa labels and bootstrap support values
DOI: 10.7554/elife.12217.009
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Figure 1—figure supplement 7. Maximum likelihood H3 phylogenetic tree with taxa labels and bootstrap support values.
DOI: 10.7554/elife.12217.010
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Figure 2. Time series of year-to-year rates of antigenic drift distance and antigenic diversity of H1 and H3 viruses
in swine by genetic lineage. Solid colored lines represent year-to-year antigenic drift distance, where drift for year i
is measured as the mean of Euclidean distances among strains in a phylogenetic lineage in year i compared to the
mean of Euclidean distances among strains of that phylogenetic lineage from the previous year (i-1). The dotted
line represents antigenic diversity among H1 and H3 strains by lineage through time. For the solid and dotted
lines, the shaded region represents the range of the highest posterior density estimates. Multiple introductions
which circulate for >5 years of the human seasonal-like swine H1 lineage in European (purple) and USA (gold)
swine were calculated separately. Source data for Figure 2 has been deposited in Dryad (Lewis et al., 2016).
DOI: 10.7554/eLife.12217.011
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