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   Figure S1 The tree topology of ACPT used to conduct the selective pressure 
   analysis in PAML. The phylogeny is based on OrthoMaM and some previous researches 
  (Celine et al., 2019; Waddell et al., 2001; Sergey et al., 2007; Zhou et al., 2012; Gatesy et 
   al., 2013; Kuntner et al., 2011; OrthoMaM)



       a. 

H. sap ATGGCCGGCCTGGGGTTTTGGGGCCACCCTGCTGGACCTCTCCTGCTGCTGCTGCTGCTGGTGCTGCCACCCCGGGCCCTGCCAGAAGGA 
C. hof ----------------------------------------------------------------------CCCAGGCCCTGGCGGCAGGA 

 

H. sap  CCCCTGGTGTTCGTGGCTCTGGTATTCCGCCATGGCGACCGGGCCCCGCTGGCCTCCTACCCCATGGACCCACACAAGGAGGTGGCCTCC 
C. hof  CCCCTGG-GTTCAGGGCTCTGG-------------------------------------------------------------------- 

 

H. sap ACCCTGTGGCCACGAGGCCTGGGCCAGCTGACCACGGAGGGGGTCCGCCAGCAGCTGGAGCTGGGCCGCTTCCTGAGGAGCCGCTACGAG 
C. hof ------------------------------------------------------------------------------------------ 

 

H. sap GCCTTCCTGAGTCCGGAGTACCGGCGGGAGGAGGTGTACATCCGCAGCACGGACTTTGACCGCACGCTGGAGAGTGCCCAGGCCAACCTT 
C. hof ------------------------------------------------------------------------------------------ 

 

H. sap GCCGGGCTGTTTCCCGAGGCTGCTCCAGGGAGCCCCGAGGCCCGCTGG-AGGCCGATCCCGGTGCACACGGTGCCCGTGGCTGAGGATAA 
C. hof ------------CCCGCGGCTGC-CCAGGGAGCCCCCAGGGCCGCTGGCCGGCCCTTCCCGG---------------------------A 

 

H. sap GCTGCTGAGGTTCCCCATGCGCAGCTGTCCCCGATACCACGAGCTGCTGCGGGAGGCCACCGAGGCCGCCGAGTACCAGGAGGCCCTGGA 
C. hof GCTGCCCAGGCTCCCCATGTGCCACTGTCCCCACTGCCGGGAGCTGCTGCAGGGCTCCCCAGAGGTGGCCACGCACCAGGCAGCTCTGGA 

 

H. sap GGGCTGGACGG---GCTTCCTGAGT-------CGCCTGGAGAACTTCACGGGACTGTCGCTGGTTGGAGAGCCACTGCGCAGGGCATGGA 
C. hof GGGCTGGATGGGGAGCGGGCTGGGTGTGGTGGAGCAGGGAGCGCTTCATGGGGCTCTCACTGGTCGGGAAGCCACTCAGCAGCGTGTGGA 

 

H. sap AGGTTCTGGACACCCTCATGTGCCAGCAAGCCCACGGTCTTCCACTACCAGCCTGGGCCTCCCCAGATGTCCTGCGGACTCTTGCCCAGA 
C. hof AAGTTCTGGACACACT------CCAGCAGGCCCAGGGTCTCGCCCTCCCATCCTGGG----------TGTCCTGC--ATCCTCACCCAGA 

 



H. sap TCTCGGCTTTGGATATTGGAGCCCACGTGGGCCCACCCCGGGCAGCAGAGAAGGCCCAGCTGACAGGGGGGATCCTGCTGAATGCTATCC 
C. hof CCTCGGCTTTGGA----------------------------------------------------------------------------- 

 

H. sap TTGCAAACTTCTCCCGGGTCCAGCGCCTGGGGCTGCCCCTCAAGATGGTCATGTACTCAGCTCATGACAGCACCCTGCTGGCCCTCCAGG 
C. hof ------------------------------------------------------------------------------------------ 

 

H. sap GGGCCCTGGGCCTCTATGATGGACACACCCCGCCATATGCTGCCTGCCTCGGCTTTGAGTTCCGGAAGCACCTGGGGAATCCCGCCAAAG 
C. hof ------------------------------------------------------------------------------------------ 

 

H. sap ATGGAGGGAATGTCACCGTCTCCCTCTTCTACCGCAATGACTCCGCCCACCTGCCCCTGCCTCTCAGCCTCCCCGGGTGCCCGGCCCCCT 
C. hof ------------------------------------------------------------------------------------------ 

 

H. sap GTCCACTAGGCCGCTTCTACCAGCTGACTGCCCCGGCCCGGCCTCCCGCCCATGGGGTCTCCTGCCATGGCCCCTATGAGGCTGCCATCC 
C. hof ------------------------------------------------------------------------------------------ 

 

H. sap CCCCAGCTCCAGTGGTGCCCCTGCTGGCCGGAGCTGTAGCTGTGCTGGTGGCACTCAGCTTGGGGCTGGGCCTGCTGGCCTGGAGACCAG 
C. hof ------------------------------------------------------------------------------------------ 

 

H. sap GGTGCCTGCGGGCCTTGGGGGGCCCCGTGTGA 
C. hof -------------------------------- 

 

 

 

 

 

 



       b. 

H. sap ATGGCCGGCCTGGGGTTTTGGGGCCACCCTGCTGGACCTCTCCTGCTGCTGCTGCTGCTGGTGCTGCCACCCCGGGCCCTGCCAGAAGGA 
M. jav ---------------------------------------------------------------------------GCCCTGACGGAAGG- 
M. pen ------------------------------------------------------------------------------------------ 
P. tri ------------------------------------------------------------------------------------GGAGG- 

 

H. sap CCCCTGGTGTTCGTGGCTCTGGTATTCCGCCATGGCGACCGGGCCCCGCTGGCCTCCTACCCCATGGACCCACACAAGGAGGTGGCCTCC 
M. jav CCCCTGGTGTTCATGGCTGTGGT------------------------------------------------------------------- 
M. pen ------------------------------------------------------------------------------------------ 
P. tri ------------GTGTCCGC---------------------------------------------------------------------- 

 

H. sap ACCCTGTGGCCACGAGGCCTGGGCCAGCTGACCACGGAGGGGGTCCGCCAGCAGCTGGAGCTGGGCCGCTTCCTGAGGA----GCCGCTA 
M. jav ------------------------------------------------------CTGCAGCTGAACAGCTTCCTGAGGA----GCCCCTC 
M. pen ------------------------------------------------------CTTGGGTTTCAGGGCCTCCCCTGGACGGCGCCTCTT 
P. tri ------------------------------------------------------CCGCAGCTGGACAGCTTCCTGAGGA----GCCCCTC 

 

H. sap CGAGGCCTTCCTGAGTCCGGAGTACCGGCGGGAGGAGGTGTACATCCGCAGCACGGACTTTGACCGCACGCTGGAGAGTGCCCAGGCCAA 
M. jav CCAGACCTCTCTGAGCCTGGAGTACCAGAGGGAGGAGGTGCATGTTCGCAGCC--GACTTTGGCCGGATGCTGGAGGGCGCTCAGTCCGA 
M. pen CCTG---TTGCTGCTCC---AGCCCTGACGGAA--------------------------------------------------------- 
P. tri CCAGACCTTTTTGAGCCGGGAGTACCAGAGGGAGGAGGT--------------------------------------------------- 

 

H. sap CCTTGCCGGGCTGTTTCCCGAGGCTGCTCCAGGGAGCCCCGAGGCCCGCTGGAGGCCGATCCCGGTGCACACGGTGCCCGTGGCTGAGGA 
M. jav CCT--------------------------------------------------------------------------------------- 
M. pen ------------------------------------------------------------------------------------------ 
P. tri ------------------------------------------------------------------------------------------ 



H. sap TAAGCTGCTGAGGTTCCCCA---TGCGCAGCTGTCCCCGATACCACGAGCTGCTGCGGGAGGCCACCGAGGCCGCCGAGTACCAGGAGGC 
M. jav --GGCTAGTCTGGTTCCC-------CGAGGCCGC------TACCCCCAGCTGCTGAGGGAGGCCACCGAGGCTACGGAGTACAAGGCGGG 
M. pen ------------GCTCCCTGGTGTTCGTGGCTGT----GGTACCCCCAGCTGCTGAGGGAGGCCACCGAGGCTACGGAGTACAAGGCGGG 
P. tri --AGCTGCTGAGGCTCCCCA---CGCGTGGCGGTCCTCGATACCGTGAGCTGCTGAGGGAGGCCACCGAGGCTACGGAGTACAAGGGGGA 

 

H. sap CCTGGAGGGCTGGACGGGCTTCCTGAGTCGCCTGGAGAACTTCACGGGACTGTCGCTGGTTGGAGAGCCACTGCGCAGGGCATGGAAGGT 
M. jav CCTGAAGGCCTGGACG--------------------GAATTTTACGGGCCCGGCGCTGGTCTGGGAGCCGCTCCGCAGAGCGGGGAAGGT 
M. pen CCTGAAGGGCTGGAGGGACTTCCCGACTTGGGGGGAGAACTTCACGAGCCCGTCGCTGGTCTGGGAGCCGCTCCGCAGGGCGGGGAAGGT 
P. tri CCTGAAGGGCTGGACGGATTTCCCGACGCGGCTGGAGAACTTCACGAGCCTGTTGCTGGTCTGGGAGCCGCTCCGCAAGGCGTGGGAGGT 

 

H. sap TCTGGACACCCTCATGTGCCAGCAAGCCCACGGTCTTCCACTACCAGCCTGGGCCTCCCCAGATGTCCTGCGGACTCTTGCCCAGATCTC 
M. jav TCTGGACACCCTCATGCGCCA-----------GTCCTCCCCTCCCATCCTGGCCTCCCCCAAACGCCCTACAGACGCTAGCCCAGATCTC 
M. pen TCTGGACACCCTGATGCGCCA-----------GTCCTCCCCTCCCATCCTGGGCTCCCCCAAATGCCCTACAGACACTAGCCTGGATCTC 
P. tri TCTGGACACCCTGATGCGCCAGCAGGCC----GTCTTCCCCTCCCATCCTGGGCTCCCCCGAATGCCTTACGGACACTAGCCCAGATCTC 

 

H. sap GGCTTTGGATATTGGAGCCCACGTGGGCCCACCCCGGGCAGCAGAGAAGGCCCAGCTGACAGGGGGGATCCTGCTGAATGCTATCCTTGC 
M. jav AGCTTTGGATATTAAGGCTCATGTGGGCCCATCCCGGGCAGCAG---AGGCCCAGCCG--AGGGGG---CCTGCTGGATGCCATCCTTCC 
M. pen AGCTTTGGATATTAAGGCTCATGTGGGCCCACCCCGGGCAGCAG---AGGCCCAGCTG--AGGGGGGATCCTGCTGGATACCA-CCTTCC 
P. tri AGCTTTGGATATTAAGGCTCATGTGGGCCCACCCGGGGTAGCAAAGGAGGCCCAGCTGAGTGTGGG------------------------ 

 

H. sap AAACTTCTCCCGGGTCC-AGCGCCTGGGGCTGCCCCTCAAGATGGTCATGTACTCAGCTCATGACAGCACCCTGCTGGCCCTCCAGGGGG 
M. jav CAACTTCT--CAAGTCT-AGCACCTGGGGCTGCCCCTCAAGATGGTCACCTACTCAGCTCATGACAGCA--CTACCAGCCCGCCTGGGGG 
M. pen CAACTTCT--CAAGTCTAAGCACCCGGGGCTGCCCCTCAAGATGGTCACGTACTCAGCTCATGACAGCA--CTACCGGCCCGCCTGGGGG 
P. tri ------------GGTCT-AGCACCTGGGGCTGCCCCTCAAGATGGTCATGTACTCAGC-CATGACAGCACACTGCCAGCCCGCCTGGGAG 

 

H. sap CCCTGGGCCTCTATGATGGACACACCCCGCCATATGCTGCCTGCCTCGGCTTTGAGTTCCGGAAGCACCTGGGGAATCCCGCCAAAGATG 



M. jav TCC-GGGTCTCTATGATGGGCACACCCCACCATATGCCACCTGCCTCGGC---------------------------------------- 
M. pen CCC-GGGTCTCTATGATGGGCACACCCCACCATAGGCCACCTGCCTTGGC---------------------------------------- 
P. tri CCT-GGGTCTCTGTGATGGGCACA-CCCGCCGTACGCCGCCTGCCTCGGC---------------------------------------- 

 

H. sap GAGGGAATGTCACCGTCTCCCTCTTCTACCGCAATGACTCCGCCCACCTGCCCCTGCCTCTCAGCCTCCCCGGGTGCCCGGCCCCCTGTC 
M. jav ---GGAATGTCACAATCTCCCTCTTCTACTGCAATGACTGCACCGGCCTGCCTCTGCCCCTCAGCCTCCCTGGGTGGCCAGACCCCTGCC 
M. pen ---GGAATGTCACCATCTCCCTCTTCTACTGCAATGACTGCACCGGCCTGCCTCTGCCCCTCAGCCTCCCTGGGAGGCCAGACCCCTGCC 
P. tri ---GGAATGTCACAATCTCCCTCTTCTACTGCAATGGCTGCACTGGCCTGCCTCTGCCCCTCAGCCTCCGTGAGTGTCGAGACCCCTGCC 

 

H. sap CACTAGGCCGCTTCTACCAGCTGACTGCCCCGGCCCGGCCTCCCGCCCATGGGGTCTCCTGCCATGGCCCCTATGAGGCTGCCATCCCCC 
M. jav CACTAGGCCACTTCTGCCGGCTGACTGCCCT-GCCCGGTCTCCAGCTCGTGGGGTGCCCTGCTACGACTCCCATGAGTTTGCAATCCCCC 
M. pen CACTAGGCCACTTCCGCCGGCTGACTGCCCT-GCCCGCCCTCCAGCTCGTGGGGTCCCCTGCCATGACTCCCATGAGTTTGCCATCCCTG 
P. tri CACTAGGCCACTTCTGCCAGCTGACTGCCCTGGCCTGGCCTCCAGCTCGTGGAGTCCCCTGCCACGGCTCCCATGAGCTTGCCA------ 

 

H. sap CAGCTCCAGTGGTGCCCCTGCTGGC-CGGAGCTGTAGCTGTGCTGGTGGCACTCAGCTTGGGGCTGGGCCTGCTGGCCTGGAGACCAGGG 
M. jav CAGCCACCGTCCTGCCCCCGCTGGCTTGGGGCTGCGGGTATGCCTGCAGCGCTCAGTGTGGGGCTTA------CGAACTGGAGACCTGGC 
M. pen CAGGT------------------------------------------------------------------------------------- 
P. tri ------------------------------------------------------------------------------------------ 

 

H. sap TGCCTGCGGGCCTTGGGGGGCCCCGTGTGA 
M. jav TGCCTGCCGGCCTGGGGAGGGCCTATGTGA 
M. pen ---------------GGTGGCCCTGTCTGG 
P. tri ------------------------------ 

Figure S2 a. ACPT sequence comparison between human and sloth;  

b. ACPT sequence comparison among human and 3 pangolins 
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Figure S3 The detailed information about inactivated mutation of ACPT among 
relative cetaceans. Orange represents initiation codon mutation, yellow represents 
deletion, green represents insertion, and blue represents two common deletion 
sites among all baleen whales.
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Figure S4 The information of mutation sites about amelogenesis imperfecta in ACPT protein sequence.
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