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Supplementary Fig. 1. Maximum likelihood phylogeny of 228 WNV L1 genomes. Nodes with bootstrap 
supports (BS) lower than 90 are depicted with light orange dots. A scale bar at the bottom of the figure 
indicates the number of substitutions per site. All samples belong to clade 1, which is divided into different 
clusters (C1-C7) highlighted with colour bars on the right. Other relevant groups mentioned in the discussion 
are annotated in the same way: Eastern-European clade (EEC), Western Mediterranean clade (WMed, which 
is divided into 2 subclades, WMed1 and WMed2) and the Italian clade sampled near Livenza in 2011-2013. 
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Supplementary Fig. 2. Maximum likelihood phylogeny of 297 WNV L2 genomes. Nodes with bootstrap 
supports (BS) lower than 90 are depicted with light orange dots. A scale bar at the bottom of the figure 
indicates the number of substitutions per site. Clades (2a-d) are indicated by coloured bars on the right side 
of the figure. Clade 2d is further divided into 5 clusters, annotated with black bars on the right side of the 
figure. 
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Supplementary Fig. 3. Downsampling of the WNV L1 dataset. Midpoint-rooted tree for the maximum 
likelihood analysis of 228 WNV L1 genomes is shown. Sequences that were selected for phylogeographic 
analysis are coloured in green. Nodes with bootstrap supports (BS) ≥ 90 are depicted with light 
orange dots. Nodes with no bootstrap are indicated with a black dot. 
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OK239658.1|Hungary|2018/08/31

MK947397.1|Slovenia|2018/08/23
MW751841.1|Serbia|2018/07/24
MW751834.1|Serbia|2018/07/12

OK239666.1|Hungary|2018/08/31
MW751844.1|Serbia|2018/07/12

MW751835.1|Serbia|2018/08/28

OL840884.1|Greece|2019/07/15
MN480795.1|Greece|2018/08/15

OL840874.1|Greece|2019/07/15
OL840882.1|Greece|2020/09/15

OL840878.1|Greece|2019/08/15
OL840885.1|Greece|2019/08/15
OL840873.1|Greece|2018/09/15
OL840872.1|Greece|2018/08/15

MF984345.1|Austria|2015/08/31

ON755223.1|Netherlands|2020/10/18
MZ268007.1|Netherlands|2020/09/15
MW036633.1|Netherlands|2020/09/15

KM203863.1|Czech_Republic|2013/08/08
MF984351.1|Austria|2016/08/31

MF984350.1|Austria|2016/08/31

MF984352.1|Austria|2016/08/31

MF984342.1|Austria|2015/08/31

MF984340.1|Austria|2015/08/31

MF984344.1|Austria|2015/08/31

MH244512.1|Slovakia|2013/08/31

MW862074|Italy|2013/09/30

KF823805.1|Italy|2013/08/15
KU573081.1|Italy|2013/08/31

KF647250.1|Italy|2013/08/15

KF647248.1|Italy|2013/08/15
KF647252.1|Italy|2013/08/15

KF588365.1|Italy|2013/08/15
KP789960.1|Italy|2013/08/31

MW862086|Italy|2016/09/28
MW862094|Italy|2019/07/15
MW862099|Italy|2018/10/06

MW862098|Italy|2018/10/13

ON032494|Italy|2021/09/10
MW862095|Italy|2019/09/19

MW862100|Italy|2018/10/02
MW862105|Italy|2019/10/10

MW862097|Italy|2018/09/05

ON032489|Italy|2020/09/01
ON032490|Italy|2021/08/19
ON032492|Italy|2021/08/26

MW862107|Italy|2019/08/26

MW862103|Italy|2019/09/12
MW862106|Italy|2019/09/26
MW862104|Italy|2019/09/26

ON813233|Italy|2022/09/12

ON032495|Italy|2021/09/16
ON032497|Italy|2021/08/04
ON813230|Italy|2021/07/19
ON032493|Italy|2021/08/31
ON032491|Italy|2021/08/18

MW862108|Italy|2020/08/24
OP850027|Italy|2021/08/10
OP734240|Italy|2022/08/04

OP734241|Italy|2022/08/10

MW862096|Italy|2018/08/31
ON032488|Italy|2020/09/07

MW862089|Italy|2017/08/22
MW862082|Italy|2015/09/07

MW862078|Italy|2015/08/05
MT863560.1|France|2018/09/08

KU573080.1|Italy|2013/08/31
KU573082.1|Italy|2013/08/31

KU573083.1|Italy|2013/08/31

MW862079|Italy|2015/08/06

KP789953.1|Italy|2014/08/31

KP789956.1|Italy|2014/08/31
MW862081|Italy|2015/08/12
MW862085|Italy|2015/08/12
MW862084|Italy|2015/08/12

MW862090|Italy|2018/07/24
MW862093|Italy|2018/09/08

MW862088|Italy|2017/08/07

MW862087|Italy|2017/11/02
MW862101|Italy|2019/07/15

MW862091|Italy|2018/07/31

MN939562.1|Italy|2018/08/31
MW862102|Italy|2019/10/23
OP009517.1|Italy|2021/08/31
OP850026|Italy|2022/09/01

MN939559.1|Italy|2016/08/31

MW862092|Italy|2018/08/13
MN939563.1|Italy|2018/08/31

ON813231|Italy|2021/07/22
OP850024|Italy|2022/08/04

OP734242|Italy|2022/08/17
OP734238|Italy|2022/07/25

OP850028|Italy|2021/08/20
OP850029|Italy|2022/10/24

OP009516.1|Italy|2021/08/31

KT207792.1|Italy|2014/08/18

OM037671.1|Spain|2020/09/15

OM037672.1|Spain|2020/09/15

OM037670.1|Spain|2017/09/15

MW862080|Italy|2015/09/23
MW862076|Italy|2015/08/13
MW862075|Italy|2015/08/05
MW862077|Italy|2015/08/05

LR743434.1|Germany|2018/09/03
LR743437.1|Germany|2018/08/31

MF984341.1|Austria|2015/08/31

KM203862.1|Czech_Republic|2013/08/08

OK129335.1|Hungary|2017/08/31
OK239664.1|Hungary|2018/08/31
OK239668.1|Hungary|2018/08/31
OK129336.1|Hungary|2017/08/31
OK129334.1|Hungary|2017/08/31
OK239660.1|Hungary|2018/08/31
OK239671.1|Hungary|2018/08/31

MN794935.1|Germany|2019/08/31
MW142226.1|Germany|2020/08/15
MW142224.1|Germany|2020/08/15
LR743424.1|Germany|2019/08/04
MZ964753.1|Germany|2021/08/15
LR743426.1|Germany|2019/08/31
LR743435.1|Germany|2019/08/20
MZ964752.1|Germany|2021/08/15
LR989888.1|Germany|2019/08/31
MN794939.1|Germany|2019/08/31

LR743442.1|Germany|2019/08/08
MN794937.1|Germany|2019/08/31
MN794938.1|Germany|2019/08/31

MW142227.1|Germany|2020/08/15
MH924836.1|Germany|2018/08/22
MW142225.1|Germany|2020/08/15

LR743446.1|Germany|2019/08/19

LR743453.1|Germany|2019/08/14
LR743430.1|Germany|2019/08/08

LR743422.1|Germany|2019/08/26
MH244510.1|Slovakia|2014/08/31

KM203861.1|Czech_Republic|2013/08/08

KP109691.1|Austria|2014/08/31

MF984347.1|Austria|2016/08/31

KP780839.1|Austria|2011/03/14
KP780838.1|Austria|2009/09/16
KP780837.1|Austria|2008/08/29

KP780840.1|Austria|2014/08/21
OK129329.1|Hungary|2016/08/31

MW751842.1|Serbia|2018/07/12

OK239662.1|Hungary|2018/08/31
OK239659.1|Hungary|2018/08/31

OK129332.1|Hungary|2015/08/31

MW751846.1|Serbia|2018/07/12
OK129330.1|Hungary|2016/08/31

KC496016.1|Serbia|2010/08/31

OP870457.1|Senegal|1990/08/31

JX041631.1|Ukraine|1980/08/31

ON813219|Senegal|2006/08/31

OP870456.1|Senegal|1989/08/31

OP870453.1|Senegal|1989/08/31
OP870454.1|Senegal|1989/08/31

GQ903680.1|Cyprus|1968/08/31
DQ176636.2|Madagascar|1978/08/31

HM147823.1|Madagascar|1988/08/31

MN238670.1|Iran|2018/08/31

Bootstrap ≥ 90

Selected for clock analysis

Supplementary Fig. 4. Downsampling of the WNV L2 dataset. Midpoint-rooted tree for the maximum 
likelihood analysis of 297 WNV L2 genomes is shown. Sequences that were selected for phylogeographic 
analysis are coloured in green. Nodes with bootstrap supports (BS) ≥ 90 are depicted with light 
orange dots. Nodes with no bootstrap are indicated with a black dot. 
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Supplementary Fig. 5. Root-to-tip divergence analysis WNV L1. A summary of the root-to-tip divergence 
analysis for the WNV L1 full dataset used for the maximum likelihood analysis (a, b, c) and for the reduced 
one used for Bayesian phylogeographic inference (d, e, f) is shown in the figure. a-d) Root-to-tip regression 
line showing a positive correlation between root-to-tip divergence and time. b-e) Residuals of the regression 
analysis. c-f) Positive correlation between node density and time. 
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Supplementary Fig. 6. Root-to-tip divergence analysis WNV L2. A summary of the root-to-tip divergence 
analysis for the WNV L2 full dataset used for the maximum likelihood analysis (a, b, c) and for the reduced 
one used for Bayesian phylogeographic inference (d, e, f) is shown in the figure. a-d) Root-to-tip regression 
line showing a positive correlation between root-to-tip divergence and time. b-e) Residuals of the regression 
analysis. c-f) Positive correlation between node density and time. 
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Supplementary Fig. 7. Sensitivity analysis of WNV L1 and L2 datasets - effect on ancestral node 
locations. Scatterplot showing the coordinates (latitude and longitude expressed in decimal degrees) of the 
inferred ancestral node locations, for the full dataset and for its different subsets sampled in the sensitivity 
analysis (different retained subsets of the main dataset are indicated by colour and shape: 100%: black dot; 
75%: green cross; 50%: yellow square; 20%: light-red triangle). Data for WNV L1 a) and WNV L2 b) tend 
to overlap, with small differences among all datasets. 
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Supplementary Fig. 8. Sensitivity analysis for testing the robustness of the phylogeographic inference 
of WNV L1. Phylogeographic reconstructions for three subsets of the main dataset (a) 75%, b) 50% and c) 
30%) returned very similar scenarios, always showing the presence of a corridor that virtually connects 
Senegal, Morocco, and southern Europe. Red shadows indicate the 80%HPDs of the inferred location, 
coloured by the inferred median date for that area, with darker hue indicating older areas of circulation. 
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Supplementary Fig. 9. Sensitivity analysis for testing the robustness of the phylogeographic inference 
of WNV L2. Phylogeographic reconstructions for three subsets of the main dataset (a) 75%, b) 50% and c) 
30%) returned very similar scenarios, with a major introductory event from southern Africa to central-eastern 
Europe (with the exception of b), in which the direction is reversed, as the random sampling step included 
only very recent African sequences, without old genomes). Red shadows indicate the 80%HPDs of the inferred 
location, coloured by the inferred median date for that area, with darker hue indicating older areas of circulation. 


