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Supplementary Figure 1. ASTRAL species tree based on single-copy orthologs. Branch lengths 

are in terms of coalescent units. Node labels are local posterior probabilities. 
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Supplementary Figure 2. Maximum likelihood tree based on concatenated and partitioned 

supermatrix of single-copy orthologs. Node labels are bootstrap support/approximate likelihood 

ratio test support/gene concordance factor/site concordance factor. Branch lengths are in terms of 

substitutions per site. 
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Supplementary Figure 3. SVDQuartets trees based on parsimony informative biallelic sites 

(All_Mapped). Top: support values represent the proportion of 100 bootstrap replicates. Bottom: 

Site concordance factors for each node are given. 
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Supplementary Figure 4. SVDQuartets trees based on parsimony informative biallelic sites 

(CDS). Top: support values represent the proportion of 100 bootstrap replicates. Bottom: Site 

concordance factors for each node are given. 
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Supplementary Figure 5. SVDQuartets trees based on parsimony informative biallelic sites 

(introns). Top: support values represent the proportion of 100 bootstrap replicates. Bottom: Site 

concordance factors for each node are given. 

 

Apalone_spinifera 
Pelodiscus_sinensis 
Carettochelys_insculpta 
Chelonia_mydas 
Dermochelys_coriacea 
Chelydra_serpentina 
Dermatemys_mawii 
Sternotherus_carinatus 
Aldabrachelys_gigantea 
Chelonoidis_abingdonii 
Gopherus_agassizii 
Batagur_trivittata
Cuora_amboinensis 
Cuora_mccordi 
Mauremys_reevesii 
Platysternon_megacephalum 
Chrysemys_picta 
Malaclemys_terrapin 
Trachemys_scripta 
Terrapene_carolina 
Actinemys_marmorata 
Emys_orbicularis 
Emydura_subglobosa 
Mesoclemmys_tuberculata 
Pelusios_castaneus 
Podocnemis_expansa

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100
100

100

100
100

100

100

100

$SDORQHBVSLQLIHUD�
3HORGLVFXVBVLQHQVLV�
&DUHWWRFKHO\VBLQVFXOSWD�
&KHORQLDBP\GDV�
'HUPRFKHO\VBFRULDFHD�
&KHO\GUDBVHUSHQWLQD�
'HUPDWHP\VBPDZLL�
6WHUQRWKHUXVBFDULQDWXV�
$OGDEUDFKHO\VBJLJDQWHD�
&KHORQRLGLVBDELQJGRQLL�
*RSKHUXVBDJDVVL]LL�
%DWDJXUBWULYLWWDWD
&XRUDBDPERLQHQVLV�
&XRUDBPFFRUGL�
0DXUHP\VBUHHYHVLL�
3ODW\VWHUQRQBPHJDFHSKDOXP�
&KU\VHP\VBSLFWD�
0DODFOHP\VBWHUUDSLQ�
7UDFKHP\VBVFULSWD�
7HUUDSHQHBFDUROLQD�
$FWLQHP\VBPDUPRUDWD�
(P\VBRUELFXODULV�
(P\GXUDBVXEJORERVD�
0HVRFOHPP\VBWXEHUFXODWD�
3HOXVLRVBFDVWDQHXV�
3RGRFQHPLVBH[SDQVD

����

����

����

����

����

����

����

����

��

��

����

��

����

����

����

����

��

����

����

����

����

����

����

����



Supplementary Figure 6. SVDQuartets trees based on parsimony informative biallelic sites (5’-

UTR). Top: support values represent the proportion of 100 bootstrap replicates. Bottom: Site 

concordance factors for each node are given. 
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Supplementary Figure 7. SVDQuartets trees based on parsimony informative biallelic sites (3’-

UTR). Top: support values represent the proportion of 100 bootstrap replicates. Bottom: Site 

concordance factors for each node are given. 
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Supplementary Figure 8. SVDQuartets trees based on parsimony informative biallelic sites 

(genic_other). Top: support values represent the proportion of 100 bootstrap replicates. Bottom: 

Site concordance factors for each node are given. 
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Supplementary Figure 9. SVDQuartets trees based on parsimony informative biallelic sites 

(lncRNA). Top: support values represent the proportion of 100 bootstrap replicates. Bottom: Site 

concordance factors for each node are given. 
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Supplementary Figure 10. SVDQuartets trees based on parsimony informative biallelic sites 

(pseudogenes). Top: support values represent the proportion of 100 bootstrap replicates. Bottom: 

Site concordance factors for each node are given. 
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Supplementary Figure 11. SVDQuartets trees based on parsimony informative biallelic sites 

(smRNA). Support values represent the proportion of 100 bootstrap replicates. Site concordance 

factors could not be calculated due to polytomies. 
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Supplementary Figure 12. Heat map of Robinson-Fould’s distances between SVDQuartets 

trees inferred from parsimony informative biallelic sites from different locus types.  
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Supplementary Figure 13. Distribution of saturation coefficients for 685 single-copy ortholog 

alignments with complete taxon sampling. 

 
 

 
  



Supplementary Figure 14. Saturation plots by codon position in 685 single-copy ortholog 

alignments with complete taxon sampling. 

 
 
 

 
  

0.05 0.10 0.15 0.20

0.
05

0.
10

0.
15

First and Second Codon Positions

TrN model distance

U
nc

or
re

ct
ed

 g
en

et
ic

 d
is

ta
nc

e

y = 0.8582217x

0.0 0.2 0.4 0.6 0.8

0.
1

0.
2

0.
3

0.
4

0.
5

Third Codon Positions

TrN model distance

U
nc

or
re

ct
ed

 g
en

et
ic

 d
is

ta
nc

e

y = 0.5665395x



Supplementary Figure 15. Correspondence analyses results of Synonymous Codon Usage 

(RSCU) of the concatenated alignment of 685 single-copy orthologs with complete taxon 

sampling. Results by (a) species and (b) codons. 

 
  



 
Supplementary Figure 16. Site concordance and estimated node ages in millions of years ago 

(M.Y.A.) from Thomson et al. (2021) in turtle evolution based on mapped SISRS data. 

Divergence times from Thomson et al. (2021) are in the Supplementary Data.  
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Supplementary Figure 17. Site concordance and estimated substitution rates in turtle evolution 

based on mapped SISRS data. 
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Supplementary Figure 18. Gene and site concordance (gCF and sCF), estimated node ages, and 

estimated substitution rates in turtle evolution based on single-copy orthologs and the 

concatenated partitioned maximum likelihood tree. 

 

 

 


