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HUMAN 1 ATGCCTGTGGCCGGCTCGGA-GCTG---CCGCGCCGGCCCTTGCCCCCCGCCGCACAGGA 56
CHIMPANZEE ATGCCTGTGGCCGGCTCGGA-GCTG---CCGCGCCGGCCCTTGCCGCCCGCCGCACAGGA
ORANGUTAN ATGCCCGTCGCCGGCTCCGA-GCTG---CCGCGCCGGCCCTTGCCGCCCTCCGCACAGGA
MACAQUE ATGCCCGTCGCCGGCTCAGA-GCTG---CCGCGCCCGCCCTTGCAGCCCGCCTCACAGGA
MARMOSET ATGCCCGTCGCCGGCTCCGA-GCTG---CCACGCCAGCCCTCGCAGCCCGCCGCCCAGGA
TARSIER ATGCCCGCCGCCGGCTCCGA-GCTG---CAGCGCCCACCCTCGCCGCCCGCCGCGCAGGA
MOUSE ATGCTGGTGGTTGGCTCCGA-GCTG---CAGT-——============ CCGATGCTCAGCA
RAT ATGCTGGTTGAAGGCTCTGA-GCTG---CAGT----=—========== CCGGTGCTCAACA
RABBIT ATGCCCGCCGCCGGCTCTGA-GCTG---CCG-=-=-=-=-=-==— TCGCCGCCCACGGCGCAGGA
PIKA ATGCCGGCTGCCGGCTCCGA-GCTG---CCGCTCCCGCCTTCGCCGCCCACAGCACAGCA
COwW ATGCCAGCGGCCGGCTCCGA-GCCG---TCGCGCCCGCCGTCGCCGCCCGGCGTGCAGGA
DOLPHIN ATGCCCGCCGCCGGCTCCGA-GCTG---CCGCGCCCGATGTCGCCGCCCGCCGCGCAGGA
HORSE ATGCCAGCCTTCGGCTCCGA-GCTG---CAGCGCCCGCCGTCGCCGCCCGCCGCGLCGGGA
DOG ATGCCCGCCCCCGGCTCCGA-GCTG---CAGCGCCCGCCGTCGCCGCCCGCCGCGCAGAA
CAT ATGCCCGCTCCCGGCTCCGA-GCTG---CAGCGCCCGCCGGCGCAGCCTGCCGAGCAGAA
GUINEA_ PIG ATGCCAGTTGCCGGCTCCGATGCCGGCTCCG-ACCTTCTGCCGCCGACTGCAGCACAGGA
*kkk * dkdkdkkdk hhk khk K * * *

INE PG PG G PG NG PG G PG NG g BG G G g g g P g Py P

HUMAN 57 GCGGGACGCCGAGCCGCGTCCGCCG—=-=-====== CACGGGGAGCTGCAGTACCTGGGGCA 107
CHIMPANZEE GCGGGACGCCGAGCCGCGTCCGLCCG-~-——=—===~ CACGGGGAGCTGCAGTACCTGGGGCA
ORANGUTAN GCGGGACGTCGAGCCGCGTCCGCCG—----———— CACGGGGAGCTGCAGTACCTGGGGCA
MACAQUE GCGGGACGCCGAGCCACGGCCGCCG———-—-—-———— CACGGAGAACTGCAGTACCTGGGGCA
MARMOSET GCTGGACGCCCAGCCGCGGCCGCCT-======== CACGGGGAGCTGCAGTACCTGGGGCA
TARSIER GCAGGGCGCCGAGCCGCGGLCCGCCC—-=-===== CACGGGGAGCTGCAGTACCTGGAGCA
MOUSE GCTGAGCGCGGAAGCCCCACGG—————-—-—-————— CATGGAGAACTCCAGTACCTGAGGCA
RAT GCCACGCACGGAAGCCCCGCAG-=========== CATGGAGAACTCCAGTACCTGAGGCA
RABBIT GCAGGGCGCCGAGGCGCGGLCCGCCC—======== CACGGGGAGCTGCAGTACCTGGGGCA
PIKA GCAGGGTACCGAGGCACGGLCCGGCC——----———— CACGGGGAGCTGCAGTACCTGGGGCA
COwW GCAGAGCGCCGAGCCGCGGCCGCCGCCGCCGCCGCACGGGGAGCTGCAGTACCTGGGGCA
DOLPHIN GCAGGGCGCCGAGTCGCGGCCGCCGCCGCCG-~--CACGGGGAGCTGCAGTACTTGGGGCA
HORSE GCGGGGCTCGGAACCGCGGLCCT————======—— CACGGGGAGCTGCAGTACCTGGGGCA
DOG GCCGCGCGCC——-—-——~- CGTCCGCAGCCGCCTCCCCACGGGGAGCTGCAGTACCTGAGGCA
CAT GCGGGGCGCCGAACCGCAGCCGCAGCCGCCACCCCACGGGGAGCTGCAGTACCTGGGGCA
GUINEA PIG CCCGGGCCCGGAGCCCTTGGCGCCG-~~===~=~ CATGGGGAGCTGCAGTACCTGCGGCA
* kk kk kk kk kkkkkk Kk kkk

Figure S1 Alignment of coding regions of mammalian TS mRNAs

The amino acid coding region of the TS mRNA from each of 16 species was downloaded and aligned (see the Experimental
section for details). Numbers refer to the human transcript, with the initiation codon set as 1. Completely conserved
nucleotides are marked by stars (*). The region encoding the IDR, corresponding to nucleotides 1-81 of the hTS transcript,
is indicated by a tilde (~).
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Bipartite degron of thymidylate synthase

108 GATCCAACACATCCTCCGCTGCGGCGTCAGGAAGGACGACCGCACGGGCACCGGCACCCT 167

168

228

GATCGAACACATCCTCCGCTGCGGCGTCAGGAAGGACGACCGCACGGGCACCGGCACCCT
GATCGAGCACATCCTCCGCTGCGGCGTCAGGAAGGACGACCGCACGGGCACCGGCACCCT
GATCGAGCACATCCTCCGCTGCGGCGTCAGGAAGGACGACCGCACGGGCACCGGCACGCT
GATCGAGCACATCCTTCGCTGCGGCGTCAGGAAGGATGACCGCACCGGCACCGGGACCCT
GGTCGAGCACATCCTGCGCTGCGGCGTCCGGAAGGACGACCGCACAGGCGCCGGGACCCT
GGTGGAGCACATTTTGCGCTGCGGCTTCAAGAAGGAGGACCGCACGGGCACTGGCACCCT
GGTGGAGCACATTATGCGCTGCGGCTTCAAGAAGGAGGACCGCACGGGCACTGGCACCCT
GATCGAGCACATCCTGCGCTGCGGCTTCAGGAAGGAGGACCGCACGGGCACCGGCACCCT
AATCGAGCAGATCCTGCGCTGCGGCTTTCGGAAGGAGGACCGCACGGGCACCGGCACCCT
GATAGAACACATCCTCCGCTGCGGCTTCCGGAGGGATGACCGCACCGGCACTGGCACCCT
GATCGAGCACATTCTCCGCTGCGGCTTTCGGAAGGATGACCGCACAGGCACCGGCACCCT
GATTGAGCACATCCTGCGCTCCGGCTTCCGGAAGGAGGACCGCACGGGCACCGGCACCCT
GGTGGAGCACATCCTGAGCTGCGGGGCCCGGAAGCACGACCGCACGGGCACGGGCACGCT
AGTGGAGCACATCCTGCGCTGCGGGTTCCAGAAGGATGACCGCACCGGCACCGGCACGCT

GGTGGAGCACATTCTGCGTAGCGGCTTCCACAAGGAGGACCGCACCGGCACCGGCACGCT
* ok kk kkx Kk % *kk * k Kk kkkkkkkk kkk Kk kk Kk k%

GTCGGTATTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTCCCTCTGCTGACAAC
GTCGGTATTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTATTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTATTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTGTTTGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTGTTCTGCATGCGGGCCCGCTACGACCTGAGAGGTGAATTTCCTCTGCTGACAAC
GTCGGTGTTCGGCATGCAGGCACGATACAGCCTGAGAGATGAATTTCCTCTGCTCACAAC
GTCGGTGTTCGGCATGCAGGCACGGTACAGCCTGAGAGATGAATTTCCTCTGCTCACAAC
GTCGGTGTTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTGTTCGGCATGCAGGCACGCTACAACCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTGTTCGGGATGCAGGCGCGGTACAACTTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTGTTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTGTTCGGCCTGCAGGCGCGCTACAACCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTGTTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTTCCTCTGCTGACAAC
GTCGGTGTTCGGCATGCAGGCGCGCTACAGCCTGAGAGATGAATTTCCTTTACTGACAAC

GTCTGTGTTCGGTATGCAGGCGCGCTACAGCCTACGAGATCAATTTCCCCTGCTGACGAC
kkk kk kk  k  kkk kkk kk kkk Kk k kkk Kk kkkk kk Kk kk kk k%

CAAACGTGTGTTCTGGAAGGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAACGTGTGTTCTGGAAGGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAACGTGTGTTCTGGAAGGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAACGTGTGTTCTGGAAGGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCTAC
CAAACGTGTGTTCTGGAAGGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAGCGTGTATTCTGGAAGGGTGTTTTGGAGGAGTTACTGTGGTTTATCAAGGGATCCAC
CAAACGAGTGTTCTGGAAGGGTGTTTTGGAGGAGTTGTTGTGGTTTATCAAGGGATCCAC
CAAACGAGTATTCTGGAAGGGTGTTTTGGAGGAGTTGTTGTGGTTTATTAAGGGCTCCAC
CAAACGTGTATTCTGGAAGGGTGTCTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAACGTGTATTCTGGAAGGGTGTCTTGGAGGAGCTGCTGTGGTTTATCAAGGGATCCAC
CAAACGTGTTTTCTGGARAAGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAACGTGTTTTCTGGAAGGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAACGTGTTTTCTGGAAGGGTGTCTTGGAAGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAACGTGTATTTTGGAAGGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCCAC
CAAGCGTGTATTCTGGAAGGGTGTTTTGGAGGAGTTGCTGTGGTTTATCAAGGGATCTAC

CAAGCGTGTGTTTTGGAAGGGTATTCTGGAGGAGCTGCTGTGGTTTATTAAGGGATCTAC
hkk kk kk kk Khkhkkk hhkk Kk kkkk Kkk kK KAhkkkhkhhkkk kkkkk Xk k%
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Figure S1 Continued
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288 AAATGCTAAAGAGCTGTCTTCCAAGGGAGTGAAAATCTGGGATGCCAATGGATCCCGAGA 347

348

408

ARATGCTAAAGAGCTGTCTTCCAAGGGAGTGAAAATCTGGGATGCCAATGGATCCCGAGA
ARATGCTAAAGAGCTGTCTTCCAAGGGAGTGAAAATCTGGGATGCCAATGGATCCCGAGA
AAATGCTAAAGAGCTGTCTTCCAAGGGAGTGAAAATCTGGGATGCCAATGGATCCCGAGA
AAATGCTAAAGAGCTGTCTTCCAAGGGAGTGAAAATCTGGGATGCCAATGGATCCCGAGA
AAATGCTAAAGAACTGTCTTCTAAGGGAGTGAAAATCTGGGATGCCAATGGATCCCGAGA
ARATGCTAAAGAATTGTCCTCARAGGGAGTGAGAATCTGGGATGCCAATGGATCCCGAGA
ARATGCTAAAGAACTGTCCTCCRAAGGGAGTGAGAATTTGGGATGCCAATGGGTCCCGAGA
AAATGCTAAAGAACTGTCTTCCAAGGGAGTGAAAATCTGGGATGCCAATGCATCCCGAGA
AAATGCTAAAGAACTGTCTGCCAAGGGAGTGAAAATCTGGGATGCGAACGCTTCCCGAGA
CAACGCTAAGGAACTCTCTTCCAAGGGAGTGAAAATTTGGGATGCCAATGGGTCCCGAGA
ARACGCTAAGGAGCTGTCTTCCRAAGGGAGTGAAAATCTGGGATGCTAATGGGTCCCGAGA
AAATGCTAATGAACTGTCTTGCAAGGGAGTGAAAATCTGGGATGCCAATGGGTCCCGAGA
AAACGCTAAGGAACTGTCTTCCAGGGGAGTGAAAATCTGGGATGCCAATGGGTCTCGAGA
AAACGCTAAGGAACTGTCATCCAAGGGAGTGAAAATCTGGGATGCCAATGGGTCCCGAAA

ARATGCCAAAGAACTGTCATCCRAGGGCGTGAAAATTTGGGATGCCAATGGGTCTCGAGA
kk kk kk kk  *k k% k kkk kkkk kkk kkkkkkkk kk Kk kk kkk *

CTTTTTGGACAGCCTGGGATTCTCCACCAGAGAAGAAGGGGACTTGGGCCCAGTTTATGG
CTTTTTGGACAGCCTGGGATTCTCCACCAGAGAAGAAGGGGACTTGGGCCCAGTTTATGG
CTTTTTGGACAGCCTGGGATTCTCCACCAGAGAAGAAGGGGACTTGGGCCCAGTTTATGG
CTTTTTGGACAGCCTGGGGTTCTCCGCCAGAGAAGAAGGGGACTTGGGTCCAGTTTATGG
CTTTCTGGATAGCTTGGGATTTTCCGCCAGAGAAGAAGGGGATTTGGGCCCAGTTTATGG
CTTTTTGGACTGCCTAGGATTCTCCACCAGAGAAGAAGGAGATTTGGGCCCTGTCTATGG
TTTTCTGGACAGCTTGGGATTTTCTGCCCGACAGGAAGGGGACCTGGGCCCAGTTTATGG
CTTTTTGGACAGCTTGGGATTCTCTGCCCGACAGGAAGGAGACCTGGGCCCAGTTTATGG
CTTTTTGGACAGCCTGGGATTCTCCACCAGACAAGAAGGGGACCTGGGTCCAGTTTATGG
ATTTCTGGACAGCCTTGGATTCTCAACCAGAGAGGAGGGGGACCTGGGTCCAGTTTATGG
CTTCTTGGATGGCCTGGGCTTCTCCGACAGAGCTGAAGGGGATTTAGGCCCAGTTTATGG
CTTCTTGGACAGCCTGGGATTCTCCACCAGAGCAGAAGGGGATTTAGGCCCAGTTTATGG
CTTCTTGGACAGCCTGGGATTCTCCGCCAGAGAAGAAGGGGATTTAGGCCCAGTTTACGG
CTTTTTGGACAGCCTGGGATTCGCCAACCGAGAAGAAGGGGATTTAGGCCCAATTTATGG
CTTCTTGGACAGCCTAGGATTCTCCAACAGAGAAGAAGGGGATTTAGGCCCAGTTTATGG
CTTCCTGGACAGCCTGGGGTTTTCTAGCCGCCAGGAAGGGGACCTGGGCCCCATTTATGG

* % % % k& kk dk kk kK * * %k *k kk kk * k% kk * k% kk

CTTCCAGTGGAGGCATTTTGGGGCAGAATACAGAGATATGGAATCAGATTATTCAGGACA
CTTCCAGTGGAGGCATTTTGGGGCAGAATACAGAGATATGGAATCAGATTATTCAGGACA
CTTCCAGTGGAGGCATTTTGGGGCAGAATACAGAGATATGGAATCAGATTATTCAGGACA
CTTCCAGTGGAGGCATTTTGGGGCAGAATACAGAGATATGGAATCAGATTATTCAGGACA
CTTCCAGTGGAGGCATTTTGGGGCAGAATACAGAGATATGGATTCAGATTATTCAGGACA
CTTCCAATGGAGGCATTTTGGGGCAGAATACAAAGATATGAATTCAGATTATTCAGGTCA
TTTCCAATGGAGGCATTTTGGAGCAGAGTACAAAGATATGGATTCAGATTACTCGGGACA
ATTCCAGTGGAGACATTTTGGAGCAGACTACAAAGATATGGATTCAGATTACTCGGGTCA
CTTCCAGTGGAGGCATTTTGGTGCAGAATACAAAGATAAGGACTCAGATTATTCAGGTCA
CTTCCAGTGGAGGCATTTTGGGGCAGAATACAAAGATAAAGATTCTGATTACTCCGGCCA
CTTCCAGTGGAGGCATTTTGGGGCTGAATACAAAGATATGGATTCAGAGTATTCAGGTCA
CTTTCAGTGGAGGCATTTTGGGGCCGAATACAAAGAGATGGATTCAGATTATTCAGATAR
CTTTCAGTGGAGGCATTTTGGGGCAGAATACAAAGATATGGATTCAGATTATTCAGGTCA
CTTTCAGTGGAGGCATTTTGGGGCAGAATACAAAGATAAGGATTCAGATTATTCAGGTCA
CTTTCAGTGGAGGCATTTTGGGGCAGAATACAAAGATAAGGATTCAGATTATTCAGGTCA

CTTCCAGTGGAGGCATTTTGGGGCTGAGTACAAAGATATGGACTCAGATTACTCAGGTCA
kk kk kkkkk kkkkhkkkk kk kk hkkk kkk * * kk kk kk kk * *

407

467

Figure S1 Continued
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Bipartite degron of thymidylate synthase

468 GGGAGTTGACCAACTGCAAAGAGTGATTGACACCATCAAAACCAACCCTGACGACAGAAG 527

528

588

GGGAGTTGACCAGCTGCAAAGAGTGATTGACACCATCAAATCCAACCCTGACGACAGAAG
GGGAGTTGACCAACTGCAAAGAGTGATTGACACCATCAAAACGAACCCTGACGACAGAAG
GGGAGTTGACCAACTACAAAGAGTGATTGACACCATCAAAACCAACCCTGACGACAGAAG
AGGAGTTGACCAACTGCAAAGAGTGATTGACACCATCAAAACCAACCCTGATGACAGAAG
AGGAGTTGACCAGCTCCAAAAGGTGATTGACACCATCAAAACCAACCCTGATGACAGAAG
AGGAGTAGACCAGCTGCAAAAAGTGATTGACACCATCAAAACCAACCCTGATGACAGAAG
AGGAGTAGACCAGCTGCAAAAAGTGATTGACACCATCAAAACCAACCCCGATGACAGAAG
AGGAGTAGACCAACTGCAGAAGGTGATCGATACCATCAAAACCAACCCTGATGACAGAAG
AGGAGTAGACCAGCTGCAAAAAGTGATCGATACCATCAAAACCAACCCTGATGACCGCAG
AGGAGTAGATCAACTGCAAAAAGTGATCGACACAATCAAAACCAACCCTAACGACAGAAG
AGGAGTAGATCAACTGCAAAAAGTGATTGACACAATCAAAACCAACCCTGACGACAGAAG
AGGAGTAGACCAACTGCAAAAAGTGATTAACACAATCAAAACCAACCCTGACGACAGAAG
AGGAGTCGACCAGCTGCAAAAAGTGATTGACACAATCAAAACCAACCCTGACGACAGAAG
AGGAGTAGATCAACTGCAAAAGGTGATTGACACAATCAAAACCAACCCCAATGACAGAAG

AGGAGTTGACCAGCTGCAGAAAGTGATTGACACCATCAAAACCAACCCTGATGACAGAAG
khkkkhk kk Kk Kk Kk Kk kkkkk Kk kk kkkhkkk Kk kkkkk Kk Kkhkk * Ak

AATCATCATGTGCGCTTGGAATCCAAGAGATCTTCCTCTGATGGCGCTGCCTCCATGCCA
AATCATCATGTGCGCTTGGAATCCAAGAGATCTTCCTCTGATGGCGCTGCCTCCATGCCA
AATCATCATGTGCGCTTGGAATCCAAGAGATCTTCCTCTGATGGCGCTGCCTCCATGCCA
AATCATCATGTGTGCTTGGAATCCAAGAGATCTTCCTCTGATGGCACTGCCTCCATGCCA
AATCATCATGTGCGCTTGGAATCCAAGAGATCTTCCTCTGATGGCGCTGCCTCCATGCCA
GATCATCATGTGTGCTTGGAATCCAAAAGATCTTCCTCTGATGGCGCTGCCTCCATGCCA
AATCATCATGTGTGCCTGGAACCCAAAAGATCTTCCCCTGATGGCACTGCCTCCTTGCCA
AATCATCATGTGTGCCTGGAACCCAAAAGATCTTCCCCTGATGGCACTGCCTCCTTGCCA
AATCATCATGTGTGCCTGGAATCCCAAAGACCTTCCTCTGATGGCGCTGCCCCCGTGCCA
AATCATCATGTGTGCCTGGAATCCTAAAGACCTTCCTCAGATGGCCCTGCCCCCATGCCA
AATCATCCTGTGTGCTTGGAATCCAARAAGATCTGCCTCTCATGGCCCTCCCCCCATGCCA
AATCATCCTGTGTGCTTGGAATCCAARAAGATGTCCCTCTCATGGCCCTACCCCCGTGCCA
AATCATCCTGTGTGCTTGGAATCCAAAAGATCTTCCTCTCATGGCTCTGCCTCCCTGCCA
AATTATTCTGTGTGGTTGGAATCCAAAAGATCTTCCTCTGATGGCCCTACCTCCGTGCCA
AATCATCCTGTGTGGTTGGAATCCAAAAGATCTTCCTCTGATGGCCCTGCCTCCGTGCCA

AATTATCATGTGTGCCTGGAACCCGAAAGATCTTCCTCTGATGGCGCTGCCTCCCTGTCA
khk kk  hkkk k  kkkkk kk k kkk ok kk k kkkkk kk *kk kk kk *k

TGCCCTCTGCCAGTTCTATGTGGTGAACAGTGAGCTGTCCTGCCAGCTGTACCAGAGATC
TGCCCTCTGCCAGTTCTATGTGGTGAACAGTGAGCTGTCCTGCCAGCTGTACCAGAGATC
TGCCCTCTGCCAGTTCTATGTGGTGAACAGTGAGCTGTCCTGCCAGCTGTACCAGAGATC
TGCTCTCTGCCAGTTCTATGTGGTGAACAGTGAGCTGTCCTGCCAGCTGTACCAGAGATC
TGCCCTCTGCCAGTTCTATGTGGTGAACGGTGAGCTGTCCTGCCAGCTGTACCAGAGATC
TGCCCTCTGCCAGTTCTACGTGGTGAACGGTGAGCTGTCCTGCCAGCTGTACCAGAGGTC
TGCCCTCTGTCAGTTCTATGTGGTGAATGGGGAACTGTCTTGCCAGCTTTACCAGAGGTC
TGCCCTCTGTCAATTTTATGTGGTGAATGGGGAGCTGTCTTGCCAGCTTTACCAGCGGTC
TGCCCTCTGCCAGTTCTACGTGGTGAATGGGGAGCTGTCCTGCCAGCTGTACCAGAGGTC
TGCTCTCTGCCAGTTCTACGTAGTGAACGGCGAGCTGTCCTGCCAGTTGTACCAGAGGTC
CGCCCTCTGCCAGTTCTACGTGGTGAATGGGGAGTTGTCCTGCCAGTTGTACCAGCGGTC
TGCCCTTTGCCAGTTCTACGTGGTGAACGGTGAGCTGTCCTGCCAGCTGTACCAGAGGTC
TGCCCTCTGCCAGTTCTACGTGGTGAACGGTGAGCTGTCCTGCCAGCTGTACCAGAGATC
TGCCCTCTGCCAGTTCTATGTGGTGAACGGTGAGCTGTCCTGCCAGCTATACCAGAGGTC
TGCTCTTTGCCAGTTCTACGTGGTGAATGGTGAACTGTCCTGCCAGCTGTACCAGAGGTC

CACCCTCTGCCAGTTCTACGTGGTGAACGGGGAATTGTCCTGTCAGCTGTACCAGCGCTC
* kk kk kk kk kk Kk kkkkk k kk  hkkk kk kkk Kk KkAAkk *k k%
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648 GGGAGACATGGGCCTCGGTGTGCCTTTCAACATCGCCAGCTACGCCCTGCTCACGTACAT 707

708

768

GGGAGACATGGGCCTCGGTGTGCCTTTCAACATCGCCAGCTACGCCCTGCTCACGTACAT
GGGAGACATGGGCCTAGGTGTGCCTTTCAACATCGCCAGCTACGCCCTGCTCACGTACAT
GGGAGACATGGGCCTAGGTGTGCCTTTCAACATCGCCAGCTACGCCCTGCTCACCTACAT
GGGAGACATGGGCCTAGGTGTGCCTTTCAACATCGCCAGCTACGCCCTGCTCACATACAT
AGGAGACATGGGCCTGGGTGTACCTTTCAACATCGCCAGCTATGCCCTGCTCACATACAT
GGGGGACATGGGCCTGGGTGTGCCCTTCAACATTGCCAGCTACGCCCTGCTCACCTACAT
AGGAGATATGGGTCTGGGCGTGCCCTTCAACATTGCCAGCTATGCTCTGCTCACCTACAT
AGGAGATATGGGTCTGGGTGTGCCCTTCAACATTGCCAGCTATGCTCTGCTGACCTACAT
GGGAGACATGGGCCTGGGCGTGCCCTTCAACATCGCCAGCTATGCCCTGCTCACCTACAT
GGGAGACATGGGCCTGGGCGTGCCCTTCAACATTGCCAGCTACGCCCTGCTCACCTACAT
AGGAGACATGGGCCTGGGTGTGCCCTTTAACATCGCCAGCTACGCCCTGCTCACCTACAT
GGGAGACATGGGCCTGGGTGTGCCCTTCAACATTGCCAGCTACGCCCTGCTCACCTACAT
AGGAGACATGGGGCTGGGCGTGCCCTTCAACATCGCCAGCTACGCCCTGCTCACCTACAT
AGGAGACATGGGCCTGGGTGTACCCTTCAACATCGCCAGCTACTCCCTGCTCACCTACAT

TGGGGACATGGGCCTGGGCGTGCCCTTCAACATTGCCAGCTACGCCCTGCTCACCTACAT
kk kk kkkkk kk Kk kk kk kk kkhkk Kkhkkkhkkkk Kk kkkkk kk kkkkk

GATTGCGCACATCACGGGCCTGAAGCCAGGTGACTTTATACACACTTTGGGAGATGCACA
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TATTTACCTGAATCACATCGAGCCACTGAAAATTCAGCTTCAGCGAGAACCCAGACCTTT
TATTTACCTGAATCACATCGAGATTTTAAAAGTTACTCTTCAGCGAGAACCCAGACCTTT
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TATTTACCTGAATCATATAGAGCCGCTGAAAATTCAGCTACAGCGAGAACCAAGACCTTT
CATTTATCTGAATCATATTGAGCCACTGAAAATTCAGCTACAGCGAGAACCAAGACCTTT
TATTTACCTGAACCACATTGAGCCTCTGAAAACTCAGCTTCAGCGAGAACCAAGACCTTT
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CCCAAAGCTCAAGATTCTTCGAAAAGTTGAGARAATTGATGACTTCAAAGCTGAAGACTT
CCCARAGCTCAAGATTCTTCGAAAAGTTGAGAAAATTGATGACTTCARAGCTGAAGACTT
CCCAAAGCTCAAARATTCTCCGAAAAGTTGAGAAAATTGATGACTTCARAAGCTGAAGACTT
TCCAAAGCTCAAGATTCTTCGAAAAGTTGAGAARATTGATGACTTCAAAGCTGAAGACTT
CCCGAAGCTCAAAATCCTTCGAAAAGTTGAGAAAATTGATGATTTCAAAGCTGAAGACTT
CCCAAAGCTCRAAAATCCTTCGAAAAGTTGAGACAATCGATGATTTCAAAGTTGAAGACTT
CCCARAGCTCAGAATCCTCCGAAAAGTTGAGACAATCGATGATTTCARAGTTGAAGACTT
CCCARAGCTCAAARATTCTTCGAAAAGTTGAGACGATTGATGATTTCARAGCTGAAGATTT
CCCARAAGCTCAARAATCCTTCGAAAAGTTGAGACGATTGACGATTTCAAAGCTGAAGATTT
CCCCAAGCTCAAAATCCTTCGAAAAGTTGAGACAATCGATGACTTCCAGGCCGAAGACTT
CCCCAAGCTCAAAATACTTCGAAAAGTTGAGAAAATTGATGACTTCAAGGCTGAAGACTT
CCCGAAACTCAAARATCCTTCGAAAAGTTGAGACAATTGATGACTTCAAGGCTGAAGACTT
CCCGAAGCTCAGAATCCTTCGAAGAGTTGAGAAAATTGATGACTTCAAGGCTGAAGACTT
CCCAAAGCTCAGAATCCTTCGAAAAGTTGAGACAATTGATGACTTCAAGGCTGAAGACTT

CCCAAAGCTCAAAATCGTTCGAAAAGTTGAGGCAATTGATGACTTCACAGCTGACGACTT
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TCAGATTGAAGGGTACAATCCGCATCCAACTATTAAAATGGAAATGGCTGTT 939
TCAGATTGAAGGGTACAATCCACATCCAACTATTAAAATGGAAATGGCTGTT
TCAGATTGAAGGGTACAATCCACATCCAACTATTAAAATGGAAATGGCTGTT
TCAGATTGAAGGGTACAATCCGCATCCAACTATTAAAATGGAAATGGCTGTT
TAAGGTTGAAGGGTACAATCCGCATCCAACTATTAAAATGGAAATGGCTGTT
CCAGATTGAAGGGTACAATCCGCATCCAACTATTAAAATGGAAATGGCTGTT
TCAGATTGAAGGGTATAATCCACATCCAACGATTAAAATGGAAATGGCTGTT
TCAGATTGAAGGGTATAATCCACATCCAACGATTAAAATGGAAATGGCTGTT
TCAGCTTGAAGGGTACAACCCACATCCAACTATTAAAATGGAGATGGCTGTT
TCAGATTGAAGGGTATAACCCACATCCCACCATTAAAATGGAAATGGCTGTT
TCAGATTGARAGGCTACAATCCTCATCCGACTATTAAAATGGAAATGGCTGTC
TCAGATTGAAGGCTACAATCCTCACCCGACCATTAAAATGGAAATGGCTGTT
TCAGCTTGAAGGGTACCATCCACACCCGACCATCAGAATGGAAATGGCTGTT
TCAGATCGAGGGGTACAATCCTCACCCAACTATTAAAATGGAAATGGCTGTG
TCAGATTGAGGGGTACAATCCTCACCCCACTATTAAAATGGATATGGCTGTT

CCGGCTGGAAGGGTACAATCCACATCCTGCCATTAAGATGGAAATGGCTGTG
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Table S1 Synonymous (ds) and nonsynonymous (dy) nucleotide substitutions for the IDR and the body of the TS polypeptide
Values for each of the 120 pairwise comparisons among 16 mammalian species were determined, and dy/ds ratios were calculated.

IDR Body
Species 1 Species 2 dy ds dn/ds dy ds dy/ds
Human Chimpanzee 0.0000 0.0441 0.0000 0.0045 0.0159 0.2830
Orang-utan 0.0355 0.1946 0.1824 0.0030 0.0321 0.0935
Macaque 0.0629 0.2880 0.2184 0.0060 0.0948 0.0633
Marmoset 0.1011 0.4321 0.2340 0.0205 0.1341 0.1529
Tarsier 0.1113 0.4674 0.2381 0.0290 0.2979 0.0973
Rabbit 0.1257 0.5646 0.2226 0.0267 0.3083 0.0866
Pika 0.2201 0.6355 0.3463 0.0354 0.4987 0.0710
Cow 0.1953 0.3235 0.6037 0.0361 0.4854 0.0744
Dolphin 0.1590 0.3699 0.4298 0.0236 0.3595 0.0656
Horse 0.1833 0.6655 0.2754 0.0386 0.2948 0.1309
Dog 0.2150 0.3490 0.6160 0.0299 0.3998 0.0748
Cat 0.2609 0.4975 0.5244 0.0306 0.4741 0.0645
Mouse 0.3041 1.0397 0.2925 0.0321 0.5807 0.0553
Rat 0.3536 2.8876 0.1225 0.0329 0.6567 0.0501
Guinea pig 0.3908 1.1119 0.3515 0.0571 0.6529 0.0875
Chimpanzee Orang-utan 0.0355 0.1410 0.2518 0.0015 0.0267 0.0562
Macaque 0.0536 0.2567 0.2088 0.0045 0.1009 0.0446
Marmoset 0.0913 0.3941 0.2317 0.0190 0.1405 0.1352
Tarsier 0.1113 0.3904 0.2851 0.0275 0.2905 0.0947
Rabbit 0.1257 0.4661 0.2697 0.0252 0.3008 0.0838
Pika 0.2201 0.5416 0.4064 0.0338 0.4695 0.0720
Cow 0.1953 0.2590 0.7541 0.0345 0.4860 0.0710
Dolphin 0.1590 0.3014 0.5275 0.0220 0.3599 0.0611
Horse 0.1833 0.5653 0.3243 0.0370 0.2874 0.1287
Dog 0.2150 0.2784 0.7723 0.0314 0.3827 0.0820
Cat 0.2490 0.4546 0.5477 0.0321 0.4747 0.0676
Mouse 0.3041 1.0397 0.2925 0.0306 0.5480 0.0558
Rat 0.3536 2.8876 0.1225 0.0345 0.6208 0.0556
Guinea pig 0.3908 0.9414 0.4151 0.0554 0.6176 0.0897
Orang-utan Macaque 0.0916 0.1433 0.6392 0.0030 0.0948 0.0316
Marmoset 0.1312 0.1995 0.6576 0.0175 0.1341 0.1305
Tarsier 0.1524 0.1979 0.7701 0.0259 0.2902 0.0892
Rabbit 0.1489 0.3010 0.4947 0.0236 0.2851 0.0828
Pika 0.2437 0.4582 0.5319 0.0322 0.4886 0.0659
Cow 0.2413 0.2590 0.9317 0.0330 0.5056 0.0653
Dolphin 0.2027 0.1270 1.5961 0.0205 0.3427 0.0598
Horse 0.2351 0.3856 0.6097 0.0354 0.2721 0.1301
Dog 0.2665 0.0993 2.6838 0.0299 0.3823 0.0782
Cat 0.2978 0.3041 0.9793 0.0306 0.4546 0.0673
Mouse 0.3756 1.0397 0.3613 0.0290 0.5582 0.0520
Rat 0.4363 2.5045 0.1742 0.0329 0.6199 0.0531
Guinea pig 0.4513 0.8025 0.5624 0.0538 0.6168 0.0872
Macaque Marmoset 0.0907 0.2635 0.3442 0.0144 0.1992 0.0723
Tarsier 0.1308 0.2612 0.5008 0.0259 0.3457 0.0749
Rabbit 0.1722 0.3041 0.5663 0.0236 0.3239 0.0729
Pika 0.2421 0.3904 0.6201 0.0322 0.5083 0.0633
Cow 0.2165 0.3295 0.6571 0.0291 0.5525 0.0527
Dolphin 0.1794 0.1837 0.9766 0.0205 0.4026 0.0509
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Table S1 Continued

IDR Body
Species 1 Species 2 dy ds dy/ds dn ds dn/ds
Horse 0.2054 0.4870 0.4218 0.0315 0.3379 0.0932
Dog 0.2386 0.2177 1.0960 0.0330 0.4264 0.0774
Cat 0.2130 0.4226 0.5040 0.0337 0.4637 0.0727
Mouse 0.3406 1.3061 0.2608 0.0259 0.5575 0.0465
Rat 0.3926 1.6170 0.2428 0.0298 0.6072 0.0491
Guinea pig 0.4272 0.9178 0.4655 0.0530 0.6581 0.0805
Marmoset Tarsier 0.1304 0.2029 0.6427 0.0346 0.3005 0.1151
Rabbit 0.1489 0.3010 0.4947 0.0299 0.3472 0.0861
Pika 0.2413 0.5592 0.4315 0.0401 0.5483 0.0731
Cow 0.2158 0.3326 0.6488 0.0369 0.5504 0.0670
Dolphin 0.1788 0.1853 0.9649 0.0296 0.4027 0.0735
Horse 0.2286 0.4099 0.5577 0.0386 0.3490 0.1106
Dog 0.2251 0.2524 0.8918 0.0423 0.4450 0.0951
Cat 0.2583 0.3490 0.7401 0.0422 0.4492 0.0939
Mouse 0.3055 1.3061 0.2339 0.0343 0.6084 0.0564
Rat 0.3926 2.5914 0.1515 0.0377 0.7319 0.0515
Guinea pig 0.4256 0.9313 0.4570 0.0585 0.6890 0.0849
Tarsier Rabbit 0.0600 0.1073 0.5592 0.0275 0.3435 0.0801
Pika 0.1316 0.4674 0.2816 0.0364 0.5635 0.0646
Cow 0.1103 0.2635 0.4186 0.0322 0.6074 0.0530
Dolphin 0.0780 0.1290 0.6047 0.0275 0.4243 0.0648
Horse 0.0957 0.3326 0.2877 0.0354 0.3577 0.0990
Dog 0.1098 0.1868 0.5878 0.0370 0.3853 0.0960
Cat 0.1590 0.3099 0.5131 0.0361 0.3844 0.0939
Mouse 0.2683 1.0892 0.2463 0.0314 0.6311 0.0498
Rat 0.3154 1.8318 0.1722 0.0361 0.6540 0.0552
Guinea pig 0.3975 0.9178 0.4331 0.0514 0.7208 0.0713
Rabbit Pika 0.0604 0.4608 0.1311 0.0170 0.3563 0.0477
Cow 0.1517 0.2947 0.5148 0.0268 0.5869 0.0457
Dolphin 0.0397 0.1643 0.2416 0.0213 0.4503 0.0473
Horse 0.1827 0.3916 0.4665 0.0229 0.3729 0.0614
Dog 0.1773 0.2180 0.8133 0.0346 0.4419 0.0783
Cat 0.2561 0.3658 0.7001 0.0283 0.4367 0.0648
Mouse 0.3213 1.1765 0.2731 0.0190 0.5587 0.0340
Rat 0.3597 1.1861 0.3033 0.0236 0.5908 0.0399
Guinea pig 0.3501 1.0714 0.3268 0.0339 0.6528 0.0519
Pika Cow 0.2218 0.4586 0.4836 0.0373 0.7123 0.0524
Dolphin 0.1590 0.4452 0.3571 0.0314 0.6124 0.0513
Horse 0.2068 0.6655 0.3107 0.0355 0.5008 0.0709
Dog 0.2275 0.4693 0.4848 0.0434 0.6735 0.0644
Cat 0.2978 0.5429 0.5485 0.0346 0.6620 0.0523
Mouse 0.3213 0.9241 0.3477 0.0354 0.6200 0.0571
Rat 0.2901 1.1861 0.2446 0.0401 0.7198 0.0557
Guinea pig 0.4780 0.7037 0.6793 0.0518 0.7532 0.0688
Cow Dolphin 0.1505 0.0954 1.5776 0.0229 0.3044 0.0752
Horse 0.2286 0.2064 1.1076 0.0284 0.3442 0.0825
Dog 0.2127 0.1585 1.3420 0.0409 0.4518 0.0905
Cat 0.2583 0.2138 1.2081 0.0306 0.4513 0.0678
Mouse 0.3701 0.8740 0.4235 0.0361 0.8683 0.0416
Rat 0.4232 1.9237 0.2200 0.0385 0.7946 0.0485
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Table S1 Continued

IDR Body
Species 1 Species 2 dy ds dy/ds dy ds dy/ds
Guinea pig 0.3817 0.6208 0.6149 0.0515 0.7589 0.0679
Dolphin Horse 0.1815 0.2064 0.8794 0.0299 0.1974 0.1515
Dog 0.1650 0.0492 3.3537 0.0314 0.2922 0.1075
Cat 0.2349 0.1544 1.5214 0.0283 0.2793 0.1013
Mouse 0.3041 1.0397 0.2925 0.0282 0.7807 0.0361
Rat 0.3536 1.6805 0.2104 0.0314 0.7932 0.0396
Guinea pig 0.3817 0.7301 0.5228 0.0490 0.7717 0.0635
Horse Dog 0.1521 0.2177 0.6987 0.0474 0.2588 0.1832
Cat 0.1797 0.2758 0.6516 0.0386 0.2795 0.1381
Mouse 0.3423 0.7940 0.4311 0.0322 0.6407 0.0503
Rat 0.4273 0.9607 0.4448 0.0362 0.6450 0.0561
Guinea pig 0.5244 0.6816 0.7694 0.0500 0.6355 0.0787
Dog Cat 0.1290 0.1355 0.9520 0.0244 0.2369 0.1030
Mouse 0.3089 0.7739 0.3991 0.0346 0.6765 0.0511
Rat 0.2870 1.6841 0.1704 0.0362 0.7140 0.0507
Guinea pig 0.5769 0.6649 0.8676 0.0523 0.6959 0.0752
Cat Mouse 0.3503 0.7920 0.4423 0.0290 0.7893 0.0367
Rat 0.4019 0.9313 0.4315 0.0306 0.8020 0.0382
Guinea pig 0.5456 0.6053 0.9014 0.0506 0.7445 0.0680
Mouse Rat 0.1618 0.4879 0.3316 0.0045 0.1833 0.0245
Guinea pig 0.6132 0.9435 0.6499 0.0331 0.7597 0.0436
Rat Guinea pig 0.5573 1.2745 0.4373 0.0363 0.8011 0.0453
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