
 
Figure S1. Histogram of human case fatality rates (CFRs) across all zoonotic virus species 
included in our virulence analysis, grouped by reservoir host type.  
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Figure S2. Predicted human CFR of zoonotic viruses sourced from each reservoir host group 
when using the top selected model of global CFR estimates. 
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Figure S3. Predictors of global CFR estimates, excluding bat lyssaviruses. (A) Top 15 models 
ranked by AIC. Rows represent individual models and columns represent predictor variables. 
Cells are shaded according to the proportion of deviance explained by each predictor. Cells 
representing predictor variables with a p-value significance level of <0.1 are outlined in black 
and otherwise outlined in gray. (B-F) Effects present in the top model: reservoir host group, virus 
species publication count, vector-borne transmission, bridged spillover, reservoir group 
phylogenetic distance from Primates, and reservoir group species richness. Lines represent the 
predicted effect of the x-axis variable when all other variables are held at their median value (if 
numeric) or their mode (if categorical). Shaded regions indicate 95% CIs by standard error and 
points represent partial residuals. An effect is shaded in gray if the 95% CI crosses zero across 
the entire range of the predictor variable; in contrast, an effect is shaded in purple and considered 
“significant” if the 95% CI does not cross zero. Full model results are outlined in Table S6a in SI 
Data and Results. (B) Reservoir host groups are ordered by increasing cophenetic phylogenetic 
distance from Primates (in millions of years), as indicated on the top axis.  
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Figure S4. Predicted human CFR of zoonotic viruses sourced from each reservoir host group 
when using the top selected model of global CFR estimates, excluding bat lyssaviruses. 
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Figure S5. Predictors of global CFR estimates, including virus species that met a lenient 
definition of zoonotic. (A) Top 15 models ranked by AIC. Rows represent individual models and 
columns represent predictor variables. Cells are shaded according to the proportion of deviance 
explained by each predictor. Cells representing predictor variables with a p-value significance 
level of <0.1 are outlined in black and otherwise outlined in gray. (B-F) Effects present in the top 
model: reservoir host group, virus family, vector-borne transmission, spillover type, and virus 
species publication count. Lines represent the predicted effect of the x-axis variable when all 
other variables are held at their median value (if numeric) or their mode (if categorical). Shaded 
regions indicate 95% CIs by standard error and points represent partial residuals. An effect is 
shaded in gray if the 95% CI crosses zero across the entire range of the predictor variable; in 
contrast, an effect is shaded in purple and considered “significant” if the 95% CI does not cross 
zero. Full model results are outlined in Table S6b in SI Data and Results. (B) Reservoir host 
groups are ordered by increasing phylogenetic distance from Primates, as indicated on the top 
axis. 
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Figure S6. Predictors of variation among the 119 country-specific CFR estimates. (A) Top 15 
models ranked by AIC. Rows represent individual models and columns represent predictor 
variables. Cells are shaded according to the proportion of deviance explained by each predictor. 
Cells representing predictor variables with a p-value significance level of <0.1 are outlined in 
black and otherwise outlined in gray. (B-F) Effects present in the top model: reservoir host 
group, virus family, country GDP per capita, vector-borne transmission, and virus species 
publication count. Lines represent the predicted effect of the x-axis variable when all other 
variables are held at their median value (if numeric) or their mode (if categorical). Shaded 
regions indicate 95% CIs by standard error and points represent partial residuals. An effect is 
shaded in gray if the 95% CI crosses zero across the entire range of the predictor variable; in 
contrast, an effect is shaded in purple and considered “significant” if the 95% CI does not cross 
zero. Full model results are outlined in Table S6c in SI Data and Results. (B) Reservoir host 
groups are ordered by increasing cophenetic phylogenetic distance from Primates (in millions of 
years), as indicated on the top axis.  
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Figure S7. Predictors of CFRs calculated from country-level data aggregated at the level of the 
86 unique zoonotic transmission chains. (A) Top 15 models ranked by AIC. Rows represent 
individual models and columns represent predictor variables. Cells are shaded according to the 
proportion of deviance explained by each predictor. Cells representing predictor variables with a 
p-value significance level of <0.1 are outlined in black and otherwise outlined in gray. (B-D) 
Effects present in the top model: reservoir host group, virus family, vector-borne transmission, 
and bridged spillover. Lines represent the predicted effect of the x-axis variable when all other 
variables are held at their median value (if numeric) or their mode (if categorical). Shaded 
regions indicate 95% CIs by standard error and points represent partial residuals. An effect is 
shaded in gray if the 95% CI crosses zero across the entire range of the predictor variable; in 
contrast, an effect is shaded in purple and considered “significant” if the 95% CI does not cross 
zero. Full model results are outlined in Table S6d in SI Data and Results. (B) Reservoir host 
groups are ordered by increasing cophenetic phylogenetic distance from Primates (in millions of 
years), as indicated on the top axis.  
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Figure S8. Histogram of human transmissibility rankings across all zoonotic virus species 
included in our analysis of capacity for forward transmission in humans, grouped by host order. 
 

 
Figure S9. Effects present in the selected model to predict capacity for forward transmission 
within the human population with reservoir host order as a predictor instead of phylogenetic 
distance from humans. Effects include: reservoir host group, virus family, vector-borne 
transmission, and virus species publication count. Lines represent the predicted effect of the x-
axis variable when all other variables are held at their median value (if numeric) or their mode (if 
categorical). Shaded regions indicate 95% CIs by standard error and points represent partial 
residuals. An effect is shaded in gray if the 95% CI crosses zero across the entire range of the 
predictor variable; in contrast, an effect is shaded in purple and considered “significant” if the 
95% CI does not cross zero. Full model results are outlined in Table S6e in SI Data and Results. 

0

20

40

60

1 2 3 4
transmissibility within human populations

nu
m

be
r o

f v
iru

s 
sp

ec
ie

s
Aves
Carnivora
Cetartiodactyla
Chiroptera
Diprotodontia
Eulipotyphla
Perissodactyla
Primates
Rodentia

000000000 180180180180180180180180180 193193193193193193193193193 317317317317317317317317317 624624624624624624624624624

−6.0

−3.0

0.0

3.0

6.0

Pr
im

at
es

   
   

 

R
od

en
tia

   
   

 

C
et

ar
tio

da
ct

yl
a 

   
   

Pe
ris

so
da

ct
yl

a 
   

   

C
ar

ni
vo

ra
   

   
 

Eu
lip

ot
yp

hl
a 

   
   

C
hi

ro
pt

er
a 

   
   

D
ip

ro
to

do
nt

ia
   

   
 

Av
es

   
   

 

Ef
fe

ct
 o

n 
tra

ns
m

is
si

bi
lit

y
 w

ith
in

 h
um

an
 p

op
ul

at
io

ns

A

−2.5

0.0

2.5

5.0

Ar
en

av
iri

da
e

Bo
rn

av
iri

da
e

Bu
ny

av
iri

da
e

C
or

on
av

iri
da

e
Fi

lo
vi

rid
ae

Fl
av

iv
iri

da
e

H
ep

ev
iri

da
e

H
er

pe
sv

iri
da

e
O

rth
om

yx
ov

iri
da

e
Pa

ra
m

yx
ov

iri
da

e
Pe

rib
un

ya
vi

rid
ae

Pi
co

rn
av

iri
da

e
Po

xv
iri

da
e

R
eo

vi
rid

ae
R

et
ro

vi
rid

ae
R

ha
bd

ov
iri

da
e

To
ga

vi
rid

ae

Ef
fe

ct
 o

n 
tra

ns
m

is
si

bi
lit

y
 w

ith
in

 h
um

an
 p

op
ul

at
io

ns

B

−6.0

−4.0

−2.0

0.0

2.0

vector−borne transmission

Ef
fe

ct
 o

n 
tra

ns
m

is
si

bi
lit

y
 w

ith
in

 h
um

an
 p

op
ul

at
io

ns

C

−200

−100

0

100

200

0

10
0

50
0

10
00

50
00

10
00

0

40
00

0

virus species publication count

Ef
fe

ct
 o

n 
tra

ns
m

is
si

bi
lit

y
 w

ith
in

 h
um

an
 p

op
ul

at
io

ns

D



(A) Reservoir host groups are ordered by increasing cophenetic phylogenetic distance from 
Primates (in millions of years), as indicated on the top axis.  
 
 
 

 
Figure S10. Relationship between CFR and transmissibility in humans. 
 

 
Figure S11. Histogram of post-1950 death counts, grouped by host order. Here, death counts 
were plotted to display the data distribution and are not adjusted for variation in the length of the 
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reporting timeline. In the death burden model, we normalized counts by including an offset for 
the exact number of years over which deaths were recorded. 
 

 
Figure S12. Predictors of post-1950 death burden. (A) Top 15 models ranked by AIC. Rows 
represent individual models and columns represent predictor variables. Cells are shaded 
according to the proportion of deviance explained by each predictor. Cells representing predictor 
variables with a p-value significance level of <0.1 are outlined in black and otherwise outlined in 
gray. (B-D) Effects present in the top model: virus family, virus species publication count, and 
reservoir group species richness. Lines represent the predicted effect of the x-axis variable when 
all other variables are held at their median value (if numeric) or their mode (if categorical). 
Shaded regions indicate 95% CIs by standard error and points represent partial residuals. An 
effect is shaded in gray if the 95% CI crosses zero across the entire range of the predictor 
variable; in contrast, an effect is shaded in purple and considered “significant” if the 95% CI 
does not cross zero. Full model results are outlined in Table S6f in SI Data and Results. (C) 
Reservoir host groups are ordered by increasing cophenetic phylogenetic distance from Primates 
(in millions of years), as indicated on the top axis.  
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