Supplemental Figure S1: DENV1 Whole Genome ML Trees. (a)
DENV1 Whole Genome ML tree, (b) Genotype 1-I, (c) Genotype 1-1V, (d)
Genotype 1-V (isolates incorrectly classified as 1-lll indicated by arrows)
and sylvatic. aLRT SH-like branch support indicated for the major
branches. Support values >0.8 have been eliminated in most instances
for clarity. Red circles/font indicate newly sequenced isolates from the
QUT Arbovirus collection. Branches under positive selection (see section
3.2.2) are indicated by a red star.
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Supplemental Figure S2: DENV1 E Gene ML Trees. (a) DENV1 E gene
ML tree, (b) Genotype 1-l, (c) Genotype 1-1V, (d) Genotype 1-V (isolates
incorrectly classified as 1-lll indicated by arrows) and sylvatic. aLRT SH-
like branch support indicated for the major branches. Support values >0.8
have been eliminated in most instances for clarity. Red circles/font
indicate newly sequenced isolates from the QUT Arbovirus collection.
Branches under positive selection (see section 3.2.2) are indicated by a
red star.
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Figure S2b
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Supplemental Figure S3: DENV2 Whole Genome ML Trees. (a)
DENV2 Whole Genome ML tree, (b) Asian American genotype, (c) Asian
| and Asian Il genotypes, (d) Cosmopolitan genotype, (e) American and
sylvatic genotypes. aLRT SH-like branch support indicated for the major
branches. Support values >0.8 have been eliminated in most instances
for clarity. Red circles/font indicate newly sequenced isolates from the
QUT Arbovirus collection. Branches under positive selection (see section
3.2.2) are indicated by a red star.
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Supplemental Figure S4: DENV2 E Gene ML Trees. (a) DENV2 E gene
ML tree, (b) Cosmopolitan genotype, (c) American and sylvatic genotypes,
(d) Asian | and Asian Il genotypes, (e) Asian American genotype. aLRT
SH-like branch support indicated for the major branches. Support values
>0.8 have been eliminated in most instances for clarity. Red circles/font
indicate newly sequenced isolates from the QUT Arbovirus collection.
Branches under positive selection (see section 3.2.2) are indicated by a
red star.
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Supplemental Figure S5: DENV3 Whole Genome ML Trees. (a)
DENV3 Whole Genome ML tree, (b) Genotype 3-1ll, (c) Genotype 3-I1, (d)
Genotype 3-I. aLRT SH-like branch support indicated for the major
branches. Support values >0.8 have been eliminated in most instances
for clarity. Red circles/font indicate newly sequenced isolates from the
QUT Arbovirus collection. Branches under positive selection (see section
3.2.2) are indicated by a red star.
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Supplemental Figure S6: DENV3 E Gene ML Trees. (a) DENV3 E gene
ML tree, (b) Genotype 3-1I, (c) Genotype 3-11, (d) Genotype 3-I. aLRT SH-
like branch support indicated for the major branches. Support values >0.8
have been eliminated in most instances for clarity. Red circles/font
indicate newly sequenced isolates from the QUT Arbovirus collection.
Branches under positive selection (see section 3.2.2) are indicated by a
red star.
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Supplemental Figure S7: DENV4 Whole Genome ML Trees. (a)
DENV4 Whole Genome ML tree, (b) Genotype 4-Il, (c) Genotypes 4-I, 4-
[ll, and sylvatic. aLRT SH-like branch support indicated for the major
branches. Support values >0.8 have been eliminated in most instances
for clarity. Red circles/font indicate newly sequenced isolates from the
QUT Arbovirus collection. Branches under positive selection (see section
3.2.2) are indicated by a red star.
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Supplemental Figure S8: DENV4 E Gene ML Trees. (a) DENV4 E gene
ML tree, (b) Genotype 4-Il, (c) Genotypes 4-I, 4-11l, and sylvatic. aLRT SH-
like branch support indicated for the major branches. Support values >0.8
have been eliminated in most instances for clarity. Red circles/font
indicate newly sequenced isolates from the QUT Arbovirus collection.
Branches under positive selection (see section 3.2.2) are indicated by a
red star.
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Supplemental Figure S9: DENV1 Whole Genome Genotypes MCMC
Trees. (a) Genotype 1-1, (b) Genotype 1-1V, (c) Genotypes 1-V (isolates
incorrectly classified as 1-lll indicated by arrows) and sylvatic. Posterior
node support indicated for the major branches. Support values >0.8 have
been eliminated in most instances for clarity. Red font indicates newly
sequenced isolates from the QUT Arbovirus collection. Branches under
positive selection (see section 3.2.2) are indicated by a red star. Scale
axis is representative of calendar years.
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Supplemental Figure S10: DENV1 E Gene MCMC Trees. (a) DENV1 E
gene MCMC tree, (b) Genotype 1-I, (c) Genotype 1-1V, (d) Genotypes 1-
V (isolates incorrectly classified as 1-lll indicated by arrows) and sylvatic.
Posterior node support indicated for the major branches. Support values
>0.8 have been eliminated in most instances for clarity. Red circles/font
indicates newly sequenced isolates from the QUT Arbovirus collection.
Branches under positive selection (see section 3.2.2) are indicated by a
red star. Scale axis is representative of calendar years.



Figure S10a

1-1

»

1700

le—
E
="
l—=
1929
(1915-1940)
'S
! AE%
1914
(1901-1927)
0.96
1-1V —
1
1955 &~
(1941-1965) §
1902 1-V
1014 l%
1901
(1889-1918)
N
091 4.25
1881 —
1936
(1845-1905) (1925.1842)
0.98 ol
1705
| (1540-1870)
Sylvatic
© 1740 1780 1820 1860 1900 1940 1980 2020



Figure S10b

MP033233 2078 _Singapore
06949 0(1:3 Singapoi

&
524 ot a Ratapore
0530,
MRSa36a8 20617 Eline 4
9336§8 2018_Cl
MCBagsea 2016 sty

na
Indonesia
MKIoT8351 5015 Indonesia
KU509253_2010_Indonesia_

F035248 2016 _Singapore
H823207 2015_Indonesia
506047 2013 Slngapore
GQ398255-2008 Singapc

' 2016_Malaysia

n
AB178040_2002_Micronesia
KJA438296_2013_China
KX225488_ 2015_China
KJB06945_2013_Singapore
KX458074 2074_China

15} Ci
RSP
<vosason zoor Tranent

<2285 Th USRS rraian
T i
S e
V672087 2014_hina
2EE53, 2002 Kvanl
AvTeeel 55 g
KBz 2o0s Lace
R S e
e Ta Tn e
SR

CEREREEEs e Sule:

Gapore
Tndia
FO332715, 2074 Svngapore
No5a558 2010, Sl
HQG891315_2009_SriL al ey

MNOTB320 2015 Shina
MF405201 2015

Soe7s ! 2019 _Myanmar
T 67o0a 1 BOTA Ghir
0N <J806946_2013 smgapore
- MFO33201_2(

a
MG67080T 5017 Gl
0812019, Thailand

I—KYG 2936 2015 <5Funa
= 2073,

67294
MFOSSZOZ 2012 §ing D
038570 2013 SinGapore

Y586482 1995 _Thal
e -re

S318481 2010 Thailand
02 6455, 5007
505566 5608  Carmbodia
9266 _2000_Thailand

1-1E

S
L~ 5oea01 2006 T naian
KY5865T5 2000 Thailand
2585172003  Thailand
e85 22005 - Phailand
N Se0s 14 1999 Tha
v Eee515 G056 Thanand
N923090_2019_ ¢ Chln

_Indonesia

28657 017 V/iS‘Nam
5013 VietNa
013 FrencnPolynesia
MN621140°2013_NewCale
LCaz 17

Bm

8
033199  2012_singapore
[—Fy178780 2006 Ch

KYE86553 1558, Thaiia
Fa808391 2005_VietNa
JG287665, 2007, VietNam
KFS21934 2005 VietNam
10246_2008_VietNa
K1827360-2011. China

>
. EU. 2006
5003 Na!
—|— o %0 15007 Nietnam
AB608789_1994_Taiwan
K<YRB6544 2003 Thailand
s T

AF298808_1998_Dijibouti
Usoozss 2010 Eritre.
017 SaudiArabia

—

—

08788_1994_Taiwan

B6!
ING3B3AT 1987 Thaland
AYTI3475 2001 Myanmar
726552_2002_Myanmar
-

250 1658 Myanmiar
and

AY72
NEe38342 1990_Thai
U094071_2015_China

L vMKs06262_2007_USA

L <mz04119_ 1944 Usa

1920 1940

1980

2000 2020



Figure S10c

_|_—JQ915076_2009_FrenchPonnesia
MG181997 2008_FrenchPolynesia
1-1IVA s [JQ915079_2009_NewCaIedonia
JQ915080_2010_NewCaledonia
0.16 ——JQ915072_2007_FrenchPolynesia
DQ672558 2001_FrenchPolynesia
0.2D2Q672562_2001_USA
007 JQ915077_2002_NewCaledonia
EU863650_2002_Chile
——AB189120 1998 Indonesia
——OK469341_ 1992 Singapore
|:AB195673_2003_Seychelles
DQ285561_2004_Seychelles
1 —— JIN697056_2005 Malaysia
1 _IVB —I:MH921566_201 5_PNG
MH921567_2016_PNG
AB204803_2004_Micronesia
_|_— FJ196842 2003 China
0.28KT827364_2002_China
1-IVC L KC762630 2008 Indonesia
029 KT827366_2007_China
JN544410_2011_Singapore
_WAB189121_1 998 Indonesia
JN544411_2011_Singapore
KC762620_2007_Indonesia
MNO018290_2016_China
MN923105_2019_Philippines
KJ806939 2013 _Singapore
MG840567_2016_Philippines
MN923080_2019_China
KY496854 2016_Taiwan
MG840579 _2017_China
KX380797_2012_Singapore
KT827367_2010_China
—KJ933413_2012_China
KP406803 2006 Philippines

DQ672564 2001_USA
. _!;3|7—KX951 689_2004_Taiwan
LC128301_2016_Philippines
[KC762640_2008_Indonesia
KY057368_2012_Indonesia
MF033231_2015_Singapore
KY057366_2012_Indonesia

0.8

1-1IVD

0.97 0.29

1

FJ196845_1991_China

L OK469344_1975_Fiji

OK469342_1997 Malaysia

1960 1970 1980 1990 2000 2010 2020



Figure S10d

0.91

KJ189354 2012 PuertoRico
279761_2014_Haiti
KJ189365_2010_PuerfoRico
EU482591_2006_PuertoRico
KU509264 ~2010_Haiti
51_2072_PuertoRico
KU509249720127Jarna|ca
MG877553_2012_Haiti
GU131839_2006_Venezuela

GU131832_2000_Venezuel

la
C692505 2009 _Argentina
KFe72760, 2 i

JN819410_2005_Venezuela
0.2SU056031_1998_Venezusla
N819425_ 2004 Venezuela
KC692576_2010_Argentina
KU509251 2008_Venezuela
509252 2010_Venezuela
FJ639819 2006_\/enezuela

FJ850093 2008 Brazil
U509254 2011 Venezuela

05 Venezuela
Venezuela

MH450306 “2010_Venezuela
FJ639794_2004_Venezuela
FJ639806_2007_Venezuela
KC692517_2010_Argentina

KY474306 ?0 4_Ecuador

MH450304 2010_Venezu
H450312_: 2015 Venezuela

556095 2017 Ecuador

GQ868566_2007_Colombia

[0.54 GU131949_2006_Colombia

2 TKJ189303_1998_Colombia

KJ189304_2005_Colombia

GU131834_2001_Venezuela

GU131948_2001_Colombia
GQ868561_1999_Colombia

FJ639743 1999 Venezuela

FJ639740_1998 Venezuela

0104_2008_Venezuela
GQ868560_1998_Colombia

KF955433_2008_Mexico
Q199872_2004_Nicaragua
GQsl 68536 "2008_Mexic
973453 2011 Nlcaragua
F973470 2012_Nicaragua
GQ199857_2008_Nicaragua
FJ562104_2006_Nicaragua
JQ675358_2010_USA
GU056032_1998 Venezuela
GQi 99859 2008_Nicaragua
F973460_2011_Nicaragua
JF937635 2009 Nlcaragua

JQ922544_1963_

Mo
004384 2_014 France
HQ332182 2006 Venezuela
Q332183_2007_Venezuela
a

ra;
JX669474_2001_Brazil
JX669469_1997_Brazil
KF672761_1988_ Brazil
KF672762_1989_Bra:

1Zil
9957F’uenoR|co

FJ547087_1992 PuerloRlco
FJ562106 1986 Puerl Rice
0188 1996 PuertoRico
JN819417 1993 ElSalvador
514878_2000_Paraguay
FJ390379_1998_PuertoRico
FJ410187 _1992 F’uerloRlco

: J410179_1994_PuertoRico
048 FJ410180. 1995 PuertoRico
FJ478458_1987_PuertoRicy -
FJa 10185 1993 PuertoRlco
PuertoRico
2O uso507 1996 PuertoRico
FJ205875_1995_PuertoRic
FJ410184_1993_PuertoRico
KF672759 2010_Brazil
KP188548 2013_Brazil
KP186544 2012 Brach
GU131863_2008_Brazil
KC692571_2070_Argentina
KP188568_2014_Brazil
FJ850087_2006. IBrale
razi

FJ850050. 2007 Brazil
FJ850077_2003_ Brazil
FJ850071_2000_Brazil
GQ868601_1985_BritishVirginislands

. DQ 2004_Reunion
EU081258 2605 _Singapore

Indiak

———MG877557 2012 Gal

L—— oo

0.07

bol
:1 MN577472_: 2019 DRC

F298807_1998_Coted'lvoire

JQ922546_1971_India

MF033229 _2015_Singapore
F033252_2016_Singapore
3 2012 Slngé)ore

0332
09_India
779783 2011 Slngapore
JF960211 2009 _Singapol
3256 2016 Slngapore
MH891767 2017 _In

1-VF

2_2013_Singapore

944" 2013_China

033204 2012 Smgapore

50925 2_011 ndi

0. 012 Indna
Q692085 2010 India

0.3% 33237 _2015_Singapore

AY762084_1993_Singapore
DQ285562_1993_Comoros
OK469343_1994_Pakistan

_|— KF289073_1956_India

0.99

0.27 MF033197_2012_Singapore
'_|1-D-T_7—MG721063 2016_India
KJ806950_2013_Singapore

L KX618705_2014_India

AY732476_1980_Thailand
JQ922545_1982_India

——AY722802_1996_Myanmar
L————AY722803_1998_Myanmar
22801_1976_Myanmar -

Sylvatic

Y7
L AY713473 1971 _Myanmar
)Q922547_1960_Thailand

EF457905_1972_Malaysia

KR919820_2014_Brunei

1890 1900

1920

1940 1960

1980 2000 2020



Supplemental Figure S11: DENV2 Whole Genome Genotypes MCMC
Trees. (a) Asian American and Asian Il genotypes, (b) Asian | genotype,
(c) Cosmopolitan genotype, (d) American and sylvatic genotypes.
Posterior node support indicated for the major branches. Support values
>0.8 have been eliminated in most instances for clarity. Red font indicates
newly sequenced isolates from the QUT Arbovirus collection. Branches
under positive selection (see section 3.2.2) are indicated by a red star.
Scale axis is representative of calendar years.
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Supplemental Figure S12: DENV2 E Gene MCMC Trees. (a) DENV2 E
gene MCMC tree, (b) Asian American genotype, (c) Asian | and Asian |l
genotypes, (d) Cosmopolitan genotype, (e) American and sylvatic
genotypes. Posterior node support indicated for the major branches.
Support values >0.8 have been eliminated in most instances for clarity.
Red circles/font indicates newly sequenced isolates from the QUT
Arbovirus collection. Branches under positive selection (see section 3.2.2)
are indicated by a red star. Scale axis is representative of calendar years.
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Supplemental Figure S13: DENV3 Whole Genome Genotypes MCMC
Trees. (a) Genotype 3-lll, (b) Genotype 3-ll and 3-l. Posterior node
support indicated for the major branches. Support values >0.8 have been
eliminated in most instances for clarity. Red font indicates newly
sequenced isolates from the QUT Arbovirus collection. Branches under
positive selection (see section 3.2.2) are indicated by a red star. Scale
axis is representative of calendar years.
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Supplemental Figure S14: DENV3 E Gene MCMC Trees. (a) DENV3 E
gene MCMC tree, (b) Genotype 3-I, (c) Genotypes 3-IIl and 3-Il. Posterior
node support indicated for the major branches. Support values >0.8 have
been eliminated in most instances for clarity. Red circles/font indicates
newly sequenced isolates from the QUT Arbovirus collection. Branches
under positive selection (see section 3.2.2) are indicated by a red star.
Scale axis is representative of calendar years.
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Supplemental Figure S15: DENV4 Whole Genome Genotypes MCMC
Trees. (a) Genotype 4-Il, (b) Genotypes 4-1, 4-lll, and sylvatic. Posterior
node support indicated for the major branches. Support values >0.8 have
been eliminated in most instances for clarity. Red font indicates newly
sequenced isolates from the QUT Arbovirus collection. Branches under
positive selection (see section 3.2.2) are indicated by a red star. Scale
axis is representative of calendar years.
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Supplemental Figure S16: DENV4 E Gene MCMC Trees. (a) DENV4 E
gene MCMC tree, (b) Genotype 4-Il, (c) Genotypes 4-1, 4-11l, and sylvatic.
Posterior node support indicated for the major branches. Support values
>0.8 have been eliminated in most instances for clarity. Red circles/font
indicates newly sequenced isolates from the QUT Arbovirus collection.
Branches under positive selection (see section 3.2.2) are indicated by a
red star. Scale axis is representative of calendar years.
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Figure S16b
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Figure S16¢
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