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Fig. S1. Dated phylogeny of H1-HA genes of representative influenza A viruses isolated from birds, swine, and humans. Node numbers (red boxes) represent

major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.
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Fig. S2. Dated phylogeny of N1-NA genes of representative influenza A viruses isolated from birds, swine, and humans. Node numbers (red boxes) represent
major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.
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Fig. S3. Dated phylogeny of PB2 genes of representative influenza A viruses isolated from birds, horses, swine, and humans. Node numbers (red boxes)
represent major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.

Smith et al. www.pnas.org/cgi/content/short/0904991106| 3 of 13



http://www.pnas.org/cgi/content/short/0904991106

SINPAS

|Equine
1 Avian

PB1

Classic
Swine

H1

1977

Avian/
Avian-like swine

H2

Avian

H3

Avian/
Avian-like swine

"1860 ' 1880 ' 1900 ' 1920 ' 1940 " 1960 ' 1980 ' 2000
Years

"1820 " 1840

Fig. S4. Dated phylogeny of PB1 genes of representative influenza A viruses isolated from birds, horses, swine, and humans. Node numbers (red boxes)
represent major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.
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Fig.S5. Dated phylogeny of PA genes of representative influenza A viruses isolated from birds, horses, swine, and humans. Node numbers (red boxes) represent
major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.
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Fig.S7. Dated phylogeny of M genes of representative influenza A viruses isolated from birds, horses, swine, and humans. Node numbers (red boxes) represent

major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.
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Fig.S8. Dated phylogeny of NS genes of representative influenza A viruses isolated from birds, horses, swine, and humans. Node numbers (red boxes) represent
major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.

Smith et al. www.pnas.org/cgi/content/short/0904991106|

8 of 13


http://www.pnas.org/cgi/content/short/0904991106

qulIMD/19/1977_H2N9

mall/ALB/77/1977_H2N3

. mall/Ontario/56/1976_H2N3

mallNY/6T50197G HaNZ

mallNY/66861/1978_H2N:

- laughing_gull/NJ/75/7985 | Siono

. sanderling/NJ/766/1986_H2N7

_ laughing_qull/NJ/798/1986_H2N7

- herring_gull/DE/471/1986_H2N7
pintail/ALB/293/1977_H2N9

.. Pintail_DK/ALB/293/1977_H2N3

- Pintal DUALBIZ1 1/1980_H2N3

- mall/ALB/884/1984_H

cenwinged teago:\o/1175/1956 H2N1

H2-HA

. ma\I/Ohm/30/1986 H2N1
almated sandp\per/BraleASMQQO H2N1

. 2

. guinea/NJ/3070/1991_H2N2

- GfINY/20221_11/1995_H2N2
cl 13828 3/1995 H2N2

Lo L

mall/ALB/32371988_|
malllALB/353/1988_H2N3
1996 12N3

&
7
35
North American

P

1\

- SC
mall/ALB/149/:
northern sho e\er/C-AHKWF1123/20077H2N7

- mall/ALB/79/2003_H2)

- swine/Missouri/429642 ’4/2006 H2N3

- swine/Missouri/2124514/2006_H2N3

- p\n(al\/ALB/22/199 7_H2N9

- 1996 _H2N5

- ma\l/ALB/201/1 96_H2N3

- teal/ALB/16/1997_H2N9

bluewinged_teal/ALB/16/1997_H2N9

mall/ALB/205/1998_H2N3
mall/ALB/226/1998 _H2N3

976_H2N2

Dk/HK/319/1978_H:
Dk/HK/273/1978_H2N2
Dk/HK/278/1978_H2N9
DK/GDR/1972_H2N{
Dk/Germany/1215/1973_H2N3
. Dk/Hokkaido/95/2001_H2N2
- DidHokkaido/ 77201 1"H2N3
~ Dk/Nanchang 672000 H2N9
- Dk/Nanch: ang/4 J8417000_FI2n3
- mall/Netherlands/13/1999 H2N2
wigeon/Norway/10_1783/2006_H2N6
CK/PA/298101_4/2004_H2N2
Peking_DK/Po: sdam/|689 Anges_Hans
" Ck/PoISdam/aT05/184
mall/Postdam/178 A/1953 2one
mall/Potsdam/177_4/1983} HaNz
herring_gul/DE/670/1988_H2N:
Shorebird/DE/111/1997 _H2N1
Shorebird/DE/138/1997_H2N1
ruddy_turnstone/DE/142/1998_H2N8

ird/DE/24/1998_H2NA

Avian

=

Z3
S

Eurasian

herring_qull/DE/677/1988_H2N8
herring_¢ gu\I/DEISQZHQE“ H2N8
herring_gi 1988_HaNT
herring_ guu/DEnoa
ruddy!urnslone/DE/SAM993 ot
ruddy(urnsionG/DElmI1993 H2N1
Guiyang/1/1957

R istons a5y oo
Leningrad/134/1957_H2N2
Albany/7/1957_H2N2
Chilef6/1957_F2N2
Davis/1/1957_H2N2
Chile/13/1957_ H2N2
Japan/305/1957_H2N2
Albany/24/1958 H2N2

. Philippines/2/1960_H2N2
~ Victoria/15681/1959_H2N2

. Albany/1/1960_H2ZN2
- Ohio/211959 H2N2
loscow/ '/1965 H2N2
Malaya/16/1958_H2ZN2
Singapore/1/ 957 Fioni2
Albany/20/1957_H2N2
Albany/6/1958_F2N2
Ibany/22/1957 H2N2
Albany/2/1958 F2N2
- Krasnodar/10171959_H2N2
Albany/26/1957_H2N2
Ibany/3/1958_F2N2
Albany/5/1958_H2N2
Albany/4/1958 |

E

>
E1
23
2z,
9
§
)
52

no/1957_HZN2
Ne(her!ands/GOHQG? H2N2
England/1l1951 HZNZ
H

Japan/womez HaNs
Taiwan/1/1962_H2N2
Yokosuka/3/1962_H2N2
Georgia/1/1963_H2N2
Greatlakes/3/1963_H2N2
Netherlands/65/1963_H2N2

Human

. Taiwan/1964_H2N2

. NewJersey/3/1965 | H2N2
- Albany/1/1965_H2N2

. Potsdam/2/1965_H2N2
Tokyo/3/1967_H2N2
Albany/7/1967_H2N2
Albany/6/191 2N2
AIhanylA/1967 H2N2
Albany/3/1967_H2N2
Albany/9/1967_H2N2

Albany/2/1968_H2N2
Albany/1/1968_H2N2
Berlin/3/1964_Fi2N2

- Cottbus/1/1962_H2N2

- Pittsburgh/2/1985_H2N2

- Izumi/5/1965_H2N2

- Kumamoto/1765, H2N2
Georgia/1/1967 H2N:
ohinoterTon iz
Canadal1/1966_| H2N2
Berkeley/1/1966
Monlevldeo/2208/|967 Nz
Cordoba/522/1967_H
Panamal1/1966_t e
CA/1/1966_H2N2
Taiwan/1/1967_H2N2
England/10/1967_H2N2
Poland/5/1967_H2N2
Johannesburg/617/1967_H2N2
Johannesburg/567/1967_H2N2

1930 1940 1950 1960 1970 1980 1990 2000
Years

Fig. S9. Dated phylogeny of H2-HA genes of representative influenza A viruses isolated from birds and humans. Node numbers (red boxes) represent major
influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.
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Fig.$10. Dated phylogeny of N2-NA genes of representative influenza A viruses isolated from birds, swine, and humans. Node numbers (red boxes) represent
major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.
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Fig. S11. Dated phylogeny of H3-HA genes of representative influenza A viruses isolated from birds, horses, swine, and humans. Node numbers (red boxes)
represent major influenza lineages. Node bars indicate 95% BCl of mean divergence times. Timeline is in years.
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Table S1. Dataset size, outgroup, and best-fit clock model for each gene segment

Dataset No. of Viruses Length Outgroup* Best-Fit Clock Model

H1-HA 245 1698 H2 subtype uced?

H2-HA 144 1686 H1 subtype uced

H3-HA 302 1698 H4 subtype uced

N1-NA 238 1410 N4 subtype uced

N2-NA 323 1404 N3 subtype uced

PB2 294 2277 Influenza B uced

PB1 318 2271 Influenza B uced

PA 259 2148 Influenza B uced

NP 192 1476 Influenza B uced

M 265 756 Influenza B uced

NS allele B 189 690 NS allele A uced
*QOutgroup used to determine basal tree topology.

TUncorrelated exponential clock (uced) model
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Table S2. Bayes factors were estimate by comparing the marginal likelihoods for each of the 3 clock models—strict clock,
uncorrelated exponential relaxed clock (uecd), and uncorrelated lognormal relaxed clock (ucld)—for the H1-HA, N1-NA, PB2, PB1, PA,
NP, M, NS, H2-HA, N2-NA, and H3-HA genes

Gene_clock In P (model | data) SE H1_strict H1_uced H1_ucld
H1_strict —35748.572 0.476 - -1032.911 —990.337
H1_uced —34715.661 0.645 1032.911 - 42.574
H1_ucld —34758.235 0.685 990.337 —42.574 -
Gene_clock In P(model | data) + SE N1_strict N1_uced N1_ucld
N1_strict —23873.2 0.492 - —336.032 —297.846
N1_uced —23537.2 0.565 336.032 - 38.186
N1_ucld —23575.4 0.835 297.846 —38.186 -
Gene_clock In P(model | data) + SE PB2_strict PB2_uced PB2_ucld
PB2_strict —50702.563 0.596 - —548.82 —533.421
PB2_uced —50153.744 0.539 548.82 - 15.399
PB2_ucld —50169.142 0.721 533.421 —15.399 -
Gene_clock In P(model | data) + SE PB1_strict PB1_uced PB1_ucld
PB1_strict 50587.2 0.489 - —463.464 —437.377
PB1_uced 50123.7 0.825 463.464 - 26.087
PB1_ucld 50149.8 1.021 437.377 —26.087 -
Gene_clock In P(model | data) + SE PA_strict PA_uced PA_ucld
PA_strict —41906.1 0.499 - —574.653 —535.262
PA_uced —-41331.5 0.71 574.653 - 39.391
PA_ucld —41370.8 0.649 535.262 —39.391 -
Gene_clock In P(model | data) + SE NP_strict NP_uced NP_ucld
NP_strict —26763.351 0.437 - -311.363 —290.631
NP_uced —26451.988 0.563 311.363 - 20.732
NP_ucld —26472.72 0.475 290.631 —20.732 -
Gene_clock In P(model | data) + SE M_strict M_uced M_ucld
M_strict —13475.974 0.575 - —245.448 —220.641
M_uced —13230.525 0.778 245.448 - 24.807
M_ucld —13255.333 0.647 220.641 —24.807 -
Gene_clock In P(model | data) + SE NSB_strict NSB_uced NSB_ucld
NS_strict —10916.772 0.513 - —213.301 —198.515
NS_uced —10703.471 0.675 213.301 - 14.785
NS_ucld —10718.256 0.52 198.515 -14.785 -
Gene_clock In P(model | data) + SE H2_strict H2_uced H2_ucld
H2_strict —15657.0 0.451 - —138.822 —126.274
H2_uced —15518.2 0.578 138.822 - 12.548
H2_ucld —15530.8 0.48 126.274 —12.548 -
Gene_clock In P(model | data) + SE N2_strict N2_uced N2_ucld
N2_strict —31805.185 0.655 - —537.032 —502.949
N2_uced —31268.153 0.663 537.032 - 34.082
N2_ucld —31302.236 0.792 502.949 —34.082 -
Gene_clock In P(model | data) + SE H3_strict H3_uced H3_ucld
H3_strict —32456.128 0.528 - —617.834 —593.74
H3_uced —31838.294 0.676 617.834 - 24.094
H3_ucld —31862.388 0.696 593.74 —24.094 -
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