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Supplementary figure S1: Levels of ancient DNA damage in the four libraries used to
construct the Smilodon populator draft genome. (A) Rate of A to G substitutions relative to
the 5” end of the read. (B) Rate of C to T substitutions relative to the 3” end of the read.
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Supplementary figure S2: Neighbour-joining (NJ) tree constructed using genome-wide
transversion pairwise distances, rooted using the spotted hyena (Crocuta crocuta). Scale bar
represents the proportion of differences between sequences.
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Supplementary figure S3: Neighbour-joining (NJ) tree constructed using genetic drift
distances calculated using pairwise F2 -statistics. Scale bar represents the proportion of
differences between sequences.



Supplementary tables

H1 H2 H3 D-statistic Standard Error Z-score
Smilodon Homotherium Lion -0.2024 0.0030 -67.69
Smilodon Homotherium Leopard -0.1874 0.0030 -62.39
Smilodon Homotherium Jaguar -0.1853 0.0030 -61.54
Smilodon Homotherium Snow leopard -0.1780 0.0030 -59.34
Smilodon Homotherium Clouded leopard  -0.1629 0.0030 -54.05
Smilodon Homotherium Lynx -0.1230 0.0031 -40.13
Smilodon Homotherium Ocelot -0.1217 0.0031 -39.42
Smilodon Homotherium Cheetah -0.1216 0.0031 -39.34
Smilodon Homotherium Puma -0.1212 0.0031 -39.45
Smilodon Homotherium Caracal -0.1210 0.0031 -39.20
Smilodon Homotherium Cat -0.1208 0.0030 -39.95
Smilodon Homotherium Leopard cat -0.1207 0.0030 -39.69

Supplementary table S1: D-statistics results when placing Smilodon and Homotherium
monophyletically.
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Supplementary table S2: D-statistics results when placing Smilodon and Homotherium
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Homotherium
Homotherium
Homotherium
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Homotherium

D-statistic Standard Error Z-score

-0.5398
-0.5425
-0.5428
-0.5444
-0.5490
-0.5606
-0.5610
-0.5613
-0.5612
-0.5604
-0.5617
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-286.56
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-298.41
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-301.52
-302.34
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-442.49
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Divergence Recalculated Rate/million

Genus 1 Genus 2 (Ma) divergence (Ma) F2 years

Neofelis Panthera 8.32 6.82 0.004161 0.000250
Neofelis Felis 14.08 13.94 0.008505 0.000302
Neofelis Prionailurus 14.08 13.84 0.008443 0.000300
Neofelis Caracal 14.08 12.92 0.007884 0.000280
Neofelis Acinonyx 14.08 13.65 0.008328 0.000296
Neofelis Lynx 14.08 13.22 0.008065 0.000286
Panthera Felis 14.08 12.68 0.007732 0.000275
Panthera Prionailurus 14.08 12.58 0.007675 0.000273
Panthera Caracal 14.08 11.66 0.007112 0.000253
Panthera Acinonyx 14.08 12.38 0.007554 0.000268
Panthera Lynx 14.08 11.96 0.007296 0.000259
Felis Prionailurus 8.16 10.21 0.006230 0.000382
Felis Caracal 11.34 11.76 0.007174 0.000316
Felis Acinonyx 9.66 11.10 0.006774 0.000351
Felis Lynx 9.19 10.64 0.006493 0.000353
Prionailurus Caracal 11.34 11.72 0.007148 0.000315
Prionailurus Acinonyx 9.66 11.06 0.006746 0.000349
Prionailurus Lynx 9.19 10.60 0.006465 0.000352
Caracal Acinonyx 11.34 11.52 0.007029 0.000310
Caracal Lynx 11.34 11.11 0.006777 0.000299
Acinonyx Lynx 9.66 10.53 0.006425 0.000333
Average 0.000305

Supplementary table S3: Genus level pairwise F2 comparisons, divergence dates, and
genome-wide rates of genetic drift per million years. “Average” indicates the mean value of
all individual genome-wide rates of genetic drift. Divergence dates are those based on results
from Barnett et al 2020 [1].
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High

Subsample coverage
Actual Estimated Estimated Divergence
Genus 1 Genus 2 divergence divergence F2 divergence F2 difference
Caracal Acinonyx 11.34 11.36 0.00693 11.52  0.00703 0.16
Lynx 11.34 10.88 0.00663 11.11  0.00678 0.23
Felis 11.34 11.40 0.00695 11.76  0.00717 0.36
Prionailurus Felis 8.16 10.05 0.00613 10.21  0.00623 0.16

Supplementary table S4: Comparison of divergence date estimates to their next closest
relatives using the full high coverage data and subsampled 0.7x data from the Caracal and
Prionailurus using an average drift rate of 0.000305. Divergence dates are shown in millions
of years. “Actual divergence” is the mean divergence from Barnett et al 2020 [1].

Genus 1 Genus 2 Divergence (Ma) F2

Smilodon Homotherium Mean 20.65 0.01260
Smilodon Homotherium Upper 95% 26.06 0.01590
Smilodon Homotherium Lower 95% 15.25 0.00930
Homotherium Felinae 22.75 0.01388
Smilodon Felinae 21.44 0.01308
Machairodontinae Felinae 22.10 0.01348

Supplementary table S5: Divergence times within Machairodontinae and between
Machairodontinae and Felinae based on F2 values and an average genome-wide genetic drift
rate of 0.000305. Upper and lower 95% intervals are taken from 1.96x the standard deviation
(0.001485) of the F2 calculated between Smilodon and Homotherium.
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0.00434
0.00595
0.00682
0.00782
0.00788

0.00009
0.00012
0.00014
0.00017
0.00017

Z-score

48.29
49.77
47.18
46.36
47.36

Supplementary table S6: F3 statistics results based on the topology [[A,B],C]. SE shows the
standard error and the Z-score shows the number of SE the F3 is away from 0. A negative F3
indicates gene flow while positive shows inconclusive results.
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Supplementary table S7: D3 statistics results based on the topology [[A,B],C]. D3 shows
the average D3 value taken from a non-overlapping sliding window size of 1Mb. SD is the
standard deviation and significance from 0 is estimated by calculating a p-value assuming a
normal distribution. A p-value less than 0.05 is considered significant. A significantly
negative D3 value shows gene flow between B and C while a significantly positive D3 shows
admixture between A and C.
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Supplementary table S8:

C

Felinae species
Felinae species
Felinae species
Felinae species
Felinae species
Felinae species
Felinae species

Felinae species

Date of gene flow D3

20Ma
18Ma
17Ma
16Ma
15Ma
10Ma
SMa

50kya

-0.0002
-0.0026
-0.0035
-0.0048
-0.0057
-0.0114
-0.0171
-0.0227

SD p-value

0.0044 0.467046
0.0045 0.127785
0.0047 0.063969
0.0049 0.023450
0.0050 0.010962
0.0065 0.000248
0.0085 0.000029
0.0105 0.000007

D3 statistics results based on simulations using the topology
[[A,B],C] with predefined gene flow between B and C at different time periods after
divergence. The labels given to the taxon A,B, and C are based on the results of the current
study but could represent any arbitrary species with the same divergence times, mutation
rates, and recombination rates. D3 shows the average D3 value taken from a non-overlapping
sliding window size of 1Mb. SD is the standard deviation and significance from 0 is
estimated by calculating a p-value assuming a normal distribution. A p-value less than 0.05 is
considered significant. A significantly negative D3 value shows gene flow between B and C
while a significantly positive D3 shows admixture between A and C.



Species name:

Felis catus

Prionailurus bengalensis

Lynx pardinus

Acinonyx jubatus

Caracal caracal

Neofilis nebulosa

Panthera uncia

Panthera onca

Panthera pardus

Panthera leo

Crocuta crocuta

Homotherium latidens

Puma concolor

Leopardus pardalis

Source:
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Supplementary table S9: Genbank accession codes and the corresponding sources of the

extant cat short read genomic data used in this study.
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