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Fig. 3. Molecular phylogenetics of the Brazilian YFV epidemic.
(A) Maximum likelihood phylogeny of complete YFV genomes
showing the outbreak clade (red triangle) within the South
American | (SAl) genotype (Fig. 4 and fig. S6). SA2, WAfr, and
EAfr indicate the South America Il, West Africa, and East Africa
genotypes, respectively. For clarity, five YFV strains introduced to
Venezuela from Brazil (49) are not shown. The scale bar is in units
of substitutions per site (s/s). Node labels indicate bootstrap
support values. RO 2002, strain BeH655417 from Roraima; MG
2003, two strains from the previous YF outbreak in MG in 2003;
17DD, the vaccine strain used in Brazil; AO 2016, YFV outbreak
Angolain 2015-2016 (13). (B) Root-to-tip regression of sequence
sampling date against genetic divergence from the root of the
outbreak clade (fig. S6). Sequences are colored according to
sampling location (MG, Minas Gerais; ES, Espirito Santo; RJ, Rio
de Janeiro; BA, Bahia). (C) Violin plots showing estimated
posterior distributions (white circles denote means) of the time of
the most common ancestor (TMRCA) of the outbreak clade.
Estimates were obtained using two different datasets (gray, SAl
genotype; red, outbreak clade) and under different evolutionary
models: a, uncorrelated lognormal relaxed clock (UCLN) model
with a skygrid tree prior with covariates (specifically, the time
series data shownin Fig. 1, A to C; also see fig. S7); b, UCLN model
with a skygrid tree prior without covariates; c, fixed local clock
model (see supplementary materials).
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Fig. 4. Spatial and evolutionary dynamics of YFV outbreak. (A) Frequency of detection of YFV in NHPs in the Americas
(50). Circle sizes represent the proportion of published studies (n = 15) that have detected YFV in each primate family and
region. SA, South America (except Brazil); CA, Central America; CB, Caribbean; BR1, Brazil (before 2017); BR2, Brazil (this
study). (B) Maximum clade credibility phylogeny inferred under a two-state (human and NHP) structured coalescent
model. External node symbols denote sample type. Gray bars and labels indicate sample location (RJ, Rio de Janeiro; ES,
Espirito Santo; BA, Bahia; others were sampled in MG). Internal nodes whose posterior state probabilities are >0.8 are
annotated by circles. Node labels indicate posterior state probabilities for selected nodes. Internal branches are blue for
NHPs and red for humans. Fig. S8 shows a fully annotated tree. (C) Average number of YFV phylogenetic state transitions
(from NHPs to humans) per month. Solid line, median estimate; shaded area, 95% BCI. (D) Expansion of the YFV epidemic
wavefront estimated using a continuous phylogeographic approach (35). At each time point the plot shows the maximum
spatial distance between phylogeny branches and the inferred location of outbreak origin. Solid line, median estimate;
shaded area, 95% BCI. The dashed lines in (B) to (D) indicate when YF was declared a public health emergency in MG (13
January 2017). (E) Reconstructed spatiotemporal diffusion of the YFV outbreak. Phylogeny branches are arranged in
space according the locations of phylogeny nodes (circles). Locations of external nodes are known, whereas those of
internal nodes are inferred (44). DF, Distrito Federal; GO, Goias; SP, Sdo Paulo. Shaded regions represent 95% credible
regions of internal nodes. Nodes and uncertainty regions are colored according to time.
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