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Supplementary Figure S1. A phylogenetic tree showing relationships among all duplicated CPO genes from fish and Xenopus tropicalis.
Tree was created by IQTREEZ2 using indicated Ensembl protein sequence data; branches were tested by SH-like aLRT with 1000 replicates,
as well as 1000 ultrafast bootstrap iterations. All apparent gene duplication events are marked by a ®. These appear to result in two major
groups within the fishes (groups 1 and 2), with group 2 genes subsequently undergoing further duplication events resulting in groups 2a, 2b
and 2c. Predictions of GPI anchoring, substrate specificity, and function are listed to the right.
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Supplementary Figure S2. Phylogenetic trees showing relationships among all AEBP1, CPXM1 and CPZ gene duplicates.
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Supplementary Figure S3. Gene expression levels do not impact rates of gene duplication within the CP family. Expression levels for
the indicated human genes were curated from proteinatlas.org. Expression levels of all tissues were averaged for each gene. An independent
sample t-test was performed comparing all frequently duplicated genes (red) to all others (white; p= 0.657).
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Supplementary Figure S4. In order
to categorize predicted proteins as
pseudogenes, pseudoenzymes, or
active enzymes, a multiple alignment
was created using Clustal Omega,
consisting of a broad range of
vertebrate carboxypeptidase sequence
representatives (CPA1, CPA2, CPA3,
CPA4, CPAS5, CPAG6, CPB1, CPB2,
and CPO) typically including five
mammal sequences (including one
afrotherian, one marsupial, and one
monotreme), four sauropsid
sequences (two bird and two reptile),
one amphibian sequence, and two fish
sequences.



Supplementary Figure S5. A multiple alignment of amino acid sequences for human CPO,
Xenopus tropicalis Cpo.1, Cpo.2, Cpo.3, Cpo.4, and bovine CPAL. Predicted ER signal peptides are
shown in blue, predicted prodomains are shown in red, enzymatic domains are shown in black, and

predicted GPI signal peptides are shown in green. Key active site residues are highlighted and
numbered below by their position in bovine CPAL, the convention in this field.
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Supplementary Data: Raw data for Fig. 6
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Supplementary Methods: Xenopus tropicalis CPO sequences

cpo.1 cDNA, HA tag inserted

>XM 031892508.1 PREDICTED: Xenopus tropicalis carboxypeptidase O gene 1
(cpo.l), transcript variant X1, mRNA
GAGTTCAGTAATTCATTAGAAATTTGATGCAAGCTAGCATTCAGGTTCTTCAAAAAACATCTTTTAATTC
ATTTTTTAAGGATGAAGCGCATACTTCTCTGCATTTGTATTTTAGGCATTCTAACACAGGTTGGGGCATA
CTTAAAGGTCCAGTACAATGGAGATCAGGTTTTGAAGCTCACCCTGAAAACAACAGATGACTGTGAGCAC
ATGCAAAATATCTGCAAACAACTCCAGCTTGATCTATGGAAGCCAAGCAGAATAGAAGATATTCAACCTG
GGAAAGAAATGCATGTTCGAATACCTTTTCCACTTCTTCAAAAATTCAAAGAGAACCTTCATCAATATTC
TATTCCATTCGAAGTCATGATAAAAGATGTACAAAAACTTATAGACAGCAGCAATGTGGGTGACTACAGA
AGACAGAAAAAAATATTGGCTGAATTTGATTATACCACATATCACCCCATGGATGAGATTTATCAGTGGA
TGGATCAAGTTAAAGAGGCATATAGTGACCTGGTTTCTATGCATTACCTAGGATCAACATATGAGCTAAG
GCCTATTTACTATTTCAAAATTGGCTGGCCTTCTGACAAACAGAAGAAGATCATTTGGATGGACTGTGGG
ATACATGCTCGTGAATGGATTGCCGTTGCCTATTGCCAATGGTTTGTTAAAGAGATTCTTGAAACTCACA
AGACAAATCCTTTGCTCCAGAAAGTACTCCATAACATAGACTTCTATATTGTACCTGTCCTAAATATTGA
TGGATTTGTTTATTCCTGGAATGTGAATCGTCTTTGGCGAAAATCGCGGTCTCCTCATAACAATGGATCC
TGCTACGGGGTGGACCTTAATCGAAATTTTAATTCAAAATGGGGCAGTATTGGCGCATCTAACAATTGTA
GAGATGAAACATACTGCGGAACTGGACCTGCATCTGAACCAGAAGTTAATGCTGTATCTAAGCTGCTGGG
GAGTCTTAAATCTGATGTTTTGTGTTTCCTAACAATTCATTCCTATGGTCAACTTCTTCTTCTGCCCTAT
GGTTATACAAAGGATCCTTCTATAAATCATGAAGAGATGATAAATGTTGCTCAGAAGGCTGCTGCAAAAC
TCCAAGAGAAGCATGGCACCGAGTACAGAGTTGGATCTACATCACACTTACTATATAGCAATTCTGGGTC
ATCTCGAGACTGGGCCACAGATCTAGGAATTAATTTTTCCTATACATTTGAGCTGAGAGACACTGGTGCA
CATGGATTTATACTTCCTGCGAATCAGATCAGACCTACTTGTGAAGAAACCATGGCTGGAGTAATGACCA
TTGTTGAACATGTTGATGCA TAC CCA TAC GAT GTT CCA GAT TAC GCT
AAGTTCTTTAACAGTGCTATAAGCATTTTCTCTTCCAATCTTGTGAGTCT
GTCTCTCATCATTGGTCTTTATTATGCAATATTTTAATACCAGAGTGGTTTAGATGGTATAAATGTAGTT
ATGCATTCGTTCGACTGGATAAATGAGAAGCATCCATCTATTTACCCGTGTTGCCTTTTATTGTGTTGTT
TTCTTTTATTATTAAACATTAAACCGAGTGTAACTTATTAATGATAGCAAACATTACAGTTCTGTCACAA
TTTTCTTCACATTACCAAGTAAAGCATATGTTTGTCATGCA

Cpo.1 protein, HA tag inserted

>XP 031748368.1 carboxypeptidase O gene 1 isoform X1 [Xenopus tropicalis]
MKRILLCICILGILTQVGAYLKVQYNGDQVLKLTLKTTDDCEHMONICKQLOLDLWKPSRIEDIQPGKEM
HVRIPFPLLOKFKENLHQYSIPFEVMIKDVQKLIDSSNVGDYRROQKKILAEFDYTTYHPMDEIYQWMDQV
KEAYSDLVSMHYLGSTYELRPIYYFKIGWPSDKOKKIIWMDCGIHAREWIAVAYCOQWEVKEILETHKTNP
LLOKVLHENIDEFYIVPVLNIDGEVYSWNVNRLWRKSRSPHNNGSCYGVDLNRNENSKWGSIGASNNCRDET
YCGTGPASEPEVNAVSKLLGSLKSDVLCFLTIHSYGOQLLLLPYGYTKDPSINHEEMINVAQKAAAKLQEK
HGTEYRVGSTSHLLYSNSGSSRDWATDLGINFSYTFELRDTGAHGFILPANQIRPTCEETMAGVMT IVEH
VDAYPYDVPDYAKFFNSAISIFSSNLVSLSLIIGLYYATIF

cpo.1 cDNA for cloning

>cpo.l cloning

GAATTCTAAGGATGAAGCGCATACTTCTCTGCATTTGTATTTTAGGCATTCTAACACAGGTTGGGGCATACTTAAAG
GTCCAGTACAATGGAGATCAGGTTTTGAAGCTCACCCTGAAAACAACAGATGACTGTGAGCACATGCAAAATATCTG
CAAACAACTCCAGCTTGATCTATGGAAGCCAAGCAGAATAGAAGATATTCAACCTGGGAAAGAAATGCATGTTCGAA
TACCTTTTCCACTTCTTCAAAAATTCAAAGAGAACCTTCATCAATATTCTATTCCATTCGAAGTCATGATAAAAGAT
GTACAAAAACTTATAGACAGCAGCAATGTGGGTGACTACAGAAGACAGAAAAAAATATTGGCTGAATTTGATTATAC
CACATATCACCCCATGGATGAGATTTATCAGTGGATGGATCAAGTTAAAGAGGCATATAGTGACCTGGTTTCTATGC
ATTACCTAGGATCAACATATGAGCTAAGGCCTATTTACTATTTCAAAATTGGCTGGCCTTCTGACAAACAGAAGAAG
ATCATTTGGATGGACTGTGGGATACATGCTCGTGAATGGATTGCCGTTGCCTATTGCCAATGGTTTGTTAAAGAGAT
TCTTGAAACTCACAAGACAAATCCTTTGCTCCAGAAAGTACTCCATAACATAGACTTCTATATTGTACCTGTCCTAA
ATATTGATGGATTTGTTTATTCCTGGAATGTGAATCGTCTTTGGCGAAAATCGCGGTCTCCTCATAACAATGGATCC
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TGCTACGGGGTGGACCTTAATCGAAATTTTAATTCAAAATGGGGCAGTATTGGCGCATCTAACAATTGTAGAGATGA
AACATACTGCGGAACTGGACCTGCATCTGAACCAGAAGTTAATGCTGTATCTAAGCTGCTGGGGAGTCTTAAATCTG
ATGTTTTGTGTTTCCTAACAATTCATTCCTATGGTCAACTTCTTCTTCTGCCCTATGGTTATACAAAGGATCCTTCT
ATAAATCATGAAGAGATGATAAATGTTGCTCAGAAGGCTGCTGCAAAACTCCAAGAGAAGCATGGCACCGAGTACAG
AGTTGGATCTACATCACACTTACTATATAGCAATTCTGGGTCATCTCGAGACTGGGCCACAGATCTAGGAATTAATT
TTTCCTATACATTTGAGCTGAGAGACACTGGTGCACATGGATTTATACTTCCTGCGAATCAGATCAGACCTACTTGT
GAAGAAACCATGGCTGGAGTAATGACCATTGTTGAACATGTTGATGCATACCCATACGATGTTCCAGATTACGCTAA
GTTCTTTAACAGTGCTATAAGCATTTTCTCTTCCAATCTTGTGAGTCTGTCTCTCATCATTGGTCTTTATTATGCAA
TATTTTAAGCTT

cpo.2 cDNA, HA tag inserted

>XM 002937111.4 PREDICTED: Xenopus tropicalis carboxypeptidase O gene 2
(cpo.2), mRNA
CTCATATACTCTGAGTTCAAACTGATGCTCTAAGCAGGACAAGAACATAAAATATTTCACATAAAAGATG
ATTTTTTTACTCGGGACAATCTTCCTTCTTGGAGTTCAAGTGTATGAGGGATCTTGTTTAACAGTTCAGT
ACAATGGAGATAATGTGTTTAAAATCACTCCAGAGACATCAGAACATGCACAATATCTGCAAACTTTGGC
AAATGAATGGCTGCTTGACCTCTGGAGGCCACAAACAGTTGAGCAGATCCATGAAGGAAGCGATATTCAT
GTACAAATCCCATTTGCTTACATGGAACAGATGAAGCAAAAACTTCTTCAGCATTCTATTCCTTATGAGG
TCCTTATAAATGATGTTCAGAAACTTATAGACAGCAATACCGTGAGTGCACCCAAAATCCAAAAAGCATC
CTTAGAAAATTATGACTATACTAAATATCACCCAATGGATGAGATTTATAACTGGATGGACCTGATGAAA
GAAAAACACAGTGAAATTGTATCACAGCATTATATTGGATGCACATATGAACTGCGACCAATGTACTATT
TAAAAATTGGTTGGCCATCAGACAAGCAAAAGAAAATTTTCTTCATAGACTGTGGATTTCATGCAAGAGA
ATGGATTTCTGTGGCATTTTGCCAGTGGTTTGTAAATGAGATTGTTTCACATTACAAAACAGATGCCATA
CTGGCCAATGTCCTCAAGCAAGTAGACTTTTATGTGTTACCAGTGATGAATATTGATGGATATGTTTACA
CCTGGACAACGAACCGTTTGTGGAGAAAGAATCGGTCTCCACATGAAAATGGGACTTGCTATGGAGTCGA
CCTAAACAGGAACTTTGACTCTCAATGGTGCTCTATTGGAGCTTCCAGGGACTGTAACAGCAATACATTT
TGTGGTCCGGAGGCAGCATCTGAACCTGAAACCAAAGCATTGTCTGGTCTTATTGAAAAGACGAAATCTG
ACATATTATGTTACCTCACCATTCATTCCTACGGGCAGATGATTCTACTTCCATACGGTTACAAGAAGGA
CCCTTCCCCAAATCATGATGAAATGATGTTAGTTGCAAAGAATGCAGTAGCTAAAATGAAAGAAAAACAT
AACAATGAGTATGAATATGAATCTTCAGCTGTTATATTGTATTATGATTCTGGATCTTCAGGGGACTGGA
CTGTTGAACTTGGAATACAATTATCATACACATTGGAACTTAGGGATAATGGCACCTATGGCTTTGTGCT
CCCTCCTGATCAGATCAAGCCTACATGTGAAGAAACTACTACTGCTGTTATGTCCATGGTTGAATATATA
AATGAAGAATACCTTGAAAATAGTGGAGTGACAACGACTTCTTTTTGGCTAAATGTTTTTCTATCATTTA
CAGTTTGCATCTACTATGGCATAGCTAAATACCCATACGATGTTCCAGATTACGCT
TAACTCTATGACAATTAAAATGATCTTGTAAAAATATTATT
ATATACACCTGCATGAGTACCATCATTTATTATTTAAAACTAAATCTCATTTTCTATTACATAATAAAAT
GTGTATGAGAGTGCA

Cpo.2 protein, HA tag inserted

>XP 002937157.1 carboxypeptidase O [Xenopus tropicalis]
MIFLLGTIFLLGVQVYEGSCLTVQYNGDNVFKITPETSEHAQYLOTLANEWLLDLWRPOQTVEQIHEGSDI
HVQIPFAYMEQMKQKLLOQHSIPYEVLINDVQKLIDSNTVSAPKIQKASLENYDYTKYHPMDE IYNWMDLM
KEKHSEIVSQHYIGCTYELRPMYYLKIGWPSDKQKKIFFIDCGFHAREWISVAFCOWEVNEIVSHYKTDA
ILANVLKQVDFYVLPVMNIDGYVYTWTTNRLWRKNRSPHENGTCYGVDLNRNFDSQWCSIGASRDCNSNT
FCGPEAASEPETKALSGLIEKTKSDILCYLTIHSYGOMILLPYGYKKDPSPNHDEMMLVAKNAVAKMKEK
HNNEYEYESSAVILYYDSGSSGDWTVELGIQLSYTLELRDNGTYGEFVLPPDQIKPTCEETTTAVMSMVEY
INEEYLENSGVTTTSEFWLNVFLSFTVCIYYGIAKYPYDVPDYA

cpo.2 cDNA for cloning

>cpo.2_cloning
GAATTCTAAAAGATGATTTTTTTACTCGGGACAATCTTCCTTCTTGGAGTTCAAGTGTATGAGGGATCTTGTTTAAC
AGTTCAGTACAATGGAGATAATGTGTTTAAAATCACTCCAGAGACATCAGAACATGCACAATATCTGCAAACTTTGG

12



CAAATGAATGGCTGCTTGACCTCTGGAGGCCACAAACAGTTGAGCAGATCCATGAAGGAAGCGATATTCATGTACAA
ATCCCATTTGCTTACATGGAACAGATGAAGCAAAAACTTCTTCAGCATTCTATTCCTTATGAGGTCCTTATAAATGA
TGTTCAGAAACTTATAGACAGCAATACCGTGAGTGCACCCAAAATCCAAAAAGCATCCTTAGAAAATTATGACTATA
CTAAATATCACCCAATGGATGAGATTTATAACTGGATGGACCTGATGAAAGAAAAACACAGTGAAATTGTATCACAG
CATTATATTGGATGCACATATGAACTGCGACCAATGTACTATTTAAAAATTGGTTGGCCATCAGACAAGCAAAAGAA
AATTTTCTTCATAGACTGTGGATTTCATGCAAGAGAATGGATTTCTGTGGCATTTTGCCAGTGGTTTGTAAATGAGA
TTGTTTCACATTACAAAACAGATGCCATACTGGCCAATGTCCTCAAGCAAGTAGACTTTTATGTGTTACCAGTGATG
AATATTGATGGATATGTTTACACCTGGACAACGAACCGTTTGTGGAGAAAGAATCGGTCTCCACATGAAAATGGGAC
TTGCTATGGAGTCGACCTAAACAGGAACTTTGACTCTCAATGGTGCTCTATTGGAGCTTCCAGGGACTGTAACAGCA
ATACATTTTGTGGTCCGGAGGCAGCATCTGAACCTGAAACCAAAGCATTGTCTGGTCTTATTGAAAAGACGAAATCT
GACATATTATGTTACCTCACCATTCATTCCTACGGGCAGATGATTCTACTTCCATACGGTTACAAGAAGGACCCTTC
CCCAAATCATGATGAAATGATGTTAGTTGCAAAGAATGCAGTAGCTAAAATGAAAGAAAAACATAACAATGAGTATG
AATATGAATCTTCAGCTGTTATATTGTATTATGATTCTGGATCTTCAGGGGACTGGACTGTTGAACTTGGAATACAA
TTATCATACACATTGGAACTTAGGGATAATGGCACCTATGGCTTTGTGCTCCCTCCTGATCAGATCAAGCCTACATG
TGAAGAAACTACTACTGCTGTTATGTCCATGGTTGAATATATAAATGAAGAATACCTTGAAAATAGTGGAGTGACAA
CGACTTCTTTTTGGCTAAATGTTTTTCTATCATTTACAGTTTGCATCTACTATGGCATAGCTAAATACCCATACGAT
GTTCCAGATTACGCTTAAGCTT

cpo.3 cDNA, HA tag inserted

>XM 018097644.2 PREDICTED: Xenopus tropicalis carboxypeptidase O
(LOC100490370), transcript variant X2, mRNA
GATGCTGGCATGTCTCTGTTTTACAGATGCCTTAGCACAGCATCTATACCAGCTACTGTTCACACAGAAC
TGGATAGGATCCATGAAACAGACTGGAAACTGATTTATGCTGCATGAGCTTGTGTGATTTGGGCATAATG
GGCATCATTCAGGCATACTCTAGGGAGCCTACTGATGTGCTGACATCAGCCTTCCGTGCATCGTAGCTAA
CTGGCATACTAAAATGGAGACCAGCACAGATGACTGTGGGCAGCTGGCTCTCGCCAGCTCTAGCAGAGCA
AAGAACAGATTGAAGAGAAAGAAGTTGAAAGCAAAGGACAACTTCAGCTGCCACAAAATGCATCATCTCT
GGATTGTCTGGACTTTTGGAACTCTGACTTTGCAGGTGTGTTGCACTGGAACAGAGTATGATGGGGGCAA
CATTTTAGAGATTACCCCAGAAAGTGAGAAACAAGTGCAGTGCTTACAGAATATCCTTCAGTCCTGGCTG
CTAGATCTTTTGAAGCCTTTGCAGCCTGAAGACATCAATGTCAAGACTACAGTGCATGTCAGGATCCCAT
CCACTGCTTTACAGCTCGTGAAAGAGGACCTGCTTCATTGTTCACAATCTTTGGAAATTCTGACTGGCAA
TGTGAAATACATAGAGGAAGACAAAATAGATACCAAAGAAACCAGGAAGACCATCAATGAATATAACTAC
ACCACATATCATCCAATGAATGAGATTTATGACTGGATAAATGGCATAGCAAAAAAGCACAGTCAGTTTG
TGACACAACATCTTTTGGGTTTAACTTATGAGTCAAGACCGATGCAGTACCTAAAGATCAGTCAGCCGTC
TGAAAATCATAAAAAGATTGTTTGGATAGATTGTGGAATCCATGCAAGGGAATGGATTGCGCCAGCATTC
TGCCAATGGTTTGTGAAAGAGATTGTACAGAATTATCAAAATGATCAAAGGATTAGAAAAATCCTCCAGA
ATTTAGACATATACGTCTTGCCAGTTCTCAATATTGATGGGTATATCTACTCGTGGACAAAAGAAAGGCT
CTGGAGAAAAAATCGTTCTCAATATGGGAATGGAACCTGCTATGGAGTGGACCTTAACCGCAACTTTAAT
GTATCATGGTGCACTCATAGATCATCCACAAATTGCAGTTCCAACTCCTTCTGTGGAAGTTCACCTGTTT
CAGAACCAGAGACCAGGGCAGTGGTAGAGTTTGTGGAAAGCAGAAAGGCAGATATTGTTTGCTTCCTAAC
AATGCACTCATACAGCCAACTCATCCTGACTGCTTATGGATACTCTACAGGGCTATCAAGGAATTATAAT
GAAATATTCAAAGTAGCTGAAATGGCAGCATCAGCCATGGAAAAAATACATGGTACAAAGTACAGGGCTG
GTCCATTTTCCAAACTCCTATATGAAGCTTCTGGAACATCCCAAGACTGGGTTCATGATCTAGGCATAGA
CTTCTCCTTCACCTTTGAACTGAGAGATAATGGTAGCCACAAGTTTACTTTGCCTGAGGACCAAATACAA
CCAACCTGTGAAGAGACTATGGCTGGTGTGATGACCATTATAGAATATGTCAATGAAAAATACTTT TAC CCA
TAC GAT GTT CCA GAT TAC GCT CCAA
ACAAGGCTTCGACCACTGTTTTTAATTGTTGGATAAATATCCTTATTTTCAACACATTTATGCAAGTTTC
AGTTTTATTTTTCTAACATTTCAAAAGGAAATATTAATCTTTTCCAGGTTGTCTACTCACATCCTTCCTC
CATGCTATTTTGCATAATACCCATAAATTAAATCAAATTACTCAAGAGGATGGTGTTCTGGGAGAAATAA
CTTTACTTTACAACAATAAGCTGGGTTTTCAATTGTTTCTATTTAAAGGGTCAACATATCTCCATTTTTA
ACATGAGTTCAATAAATATAGCTTGTGATAATATAAACATATTTCTTGCCTGTTGATTTAATCAAAAGAA
ATCTATGTTTTTGTTATTTCTTGACCTAAGCAAGGCAAAGAGTTTAGGCAAAAAGAAAATTAAACCTACT
CCATGTGTGATTTTTGCAAGATAGATAATTAAATTACCAGTGCACAGATAAACAGAAGTCAGTTTTATAG
GGGGTTGAATTATTCAGACTTTGTAAAAATAAAATGGAATCAATCAAGCCACCTTTTGATCAAGTCTACC
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ACCTCTGGATTCCAGATCTCAATGAAGATGTGGGAGGAAGCCATAGACACTGCCTATAATTTATTAATCC
CAATAAAAGACAGATTTATACAATACAAGTTTCTCTAAATTGATATAACCCCTCTTAAGCTGAAAAGGTT
TGGCAAAAAACAGGATAACCTGTGTCCCTGATGTAAATCCCCAGGTGCTAACTTTATTCATATGATTTGT
ATTGTCCCCCTATAAAAGAATTGTGTGCTTCTGTAATGGAGGTCCTGGCCGCTGAACTGGGTACACCACA
AATTGCTGACCCCCTGCTCTGCTTACAAGGGGAAAAAGACCACATACTACCCACCAGTGTCACCAGAATT
CAGGTGCGATTCCCTCATGTTCTACATCAAGAAGGCGGTGATAATGCACTGGAAGGGAGATAACCCCCCT
CCATAACTTTCTGGAGGCAACTAGTAGACATGCACTGCTGTTTATTAAAGGCAAACTAAAGCTTAACTAA
AGAATTTGGCTAGAAATGTTATAAACTATGTTTTGGGCTCTTGTTCCAGCACAAGCCAACCACTGACTTT
TTTGCACTGAAGATCTGTGCCCCCAAGATGCCCCAATAGCTCCCCATCTCCTTTTCTTCTAATTCACTGC
ACATACTCTGTGCTACTGTCAGTTACTGAGCTTAGGGACAAATTCACAATATACTGTATATATAGAATAT
AAATGTCACAATATAAGACTGATTAGTAAATAATATGGATTATTACTGCATGACCAAAAGCAATTATCAG
AAATGAATAATCAACCCCGCAGCATTATTTTCTGCTTGATATTTGCAATGACCCCTGTGGCAACTCTGAG
GTACTGAATCATTACAACTGTAGAGATGCTGAACCTTTAGGCTGGGTCAATGAGTTCATTATATACAATA
TGACATTTCTAGCCATATTAATTTTTAGGGTTTAGTTCTCCTTTAAATTAATGTTCAAAATAAGGGTAGC
CAATTTCAGTTTGACAAGGTGTGGGTTGCTTGGTGTAATCCAGACTTTCTGGAGCTGTAATCCTTTCTTT
CAGGGTGTACGTGACCTGCATCTCACAGTTATAGAATCCTTCTGTGTACTTAAGCACCTGCTACAATGAG
CAATAATATTCTGCTGTCTGTTCTAGACTGTGGTTGAGCCAGAACCTATCAATTCTACTGTACATGATAG
TGACTGTTCATTGTTCTATAATTTGTCTTGTTTTGTCTGCTTTGTTTTGGGTAAAATCAATAAAACTTAC
CTTTAAATACAGGGGGATGGTCTGTGCCCTGGAATTCTAATTATATAGATCAGATGTGGTTTTGCAGAAC
AATTTAGTTATTTATGTATGCATCAGATATAAGTGAAAGGGTTGCAGAATTGTGCCCCCTAGCTAACCAA
TAAATACACCTTGTTTGTGTAGCTATATCCTGAGTGCACACAGCATTCTAATGGTCTAAATTCTATTTTG
ATATTAGTTGCTATACTTCCTCCAAATGAGTTTGCCGAAGATGTTATCATGCTCCTTATTCATTTTTCTT
TTATGTTTTGATTGTGTTTTGGGTTCTTTTTTAATTTGTGATGTCAATTGATCAGTTGTTTTGCTGTTTA
AAACATGTACTTCCTTCTCTGTTTATGCCTATGATTAAGTTCACATGTGCAGGAAACGCGTCAGGCGTAT
TCATTTTAAAGAGATGAATAAAGTTGAGATTTAAAGGACATCTTATGACATTCTGATGTGTGA

Cpo.3 protein, HA tag inserted

>XP 017953133.2 carboxypeptidase O isoform X2 [Xenopus tropicalis]
MHHLWIVWTFGTLTLOQVCCTGTEYDGGNILET
TPESEKQVQCLONILOSWLLDLLKPLOQPEDINVKTTVHVRIPSTALQLVKEDLLHCSQSLEILTGNVKYI
EEDKIDTKETRKTINEYNYTTYHPMNEIYDWINGIAKKHSQFVTQHLLGLTYESRPMOYLKISQPSENHK
KIVWIDCGIHAREWIAPAFCOWEVKEIVONYONDQRIRKILONLDIYVLPVLNIDGYIYSWTKERLWRKN
RSQYGNGTCYGVDLNRNENVSWCTHRSSTNCSSNSFCGSSPVSEPETRAVVEFVESRKADIVCFLTMHSY
SOLILTAYGYSTGLSRNYNEIFKVAEMAASAMEKIHGTKYRAGPFSKLLYEASGTSQDWVHDLGIDESFET
FELRDNGSHKFTLPEDQIQPTCEETMAGVMTITEYVNEKYFYPYDVPDYAPNKASTTVENCWINILIEFNTEFMQVSVL
FF

cpo.3 cDNA for cloning

>cpo.3 cloning

CTCGAGCAAAATGCATCATCTCTGGATTGTCTGGACTTTTGGAACTCTGACTTTGCAGGTGTGTTGCACTGGAACAG
AGTATGATGGGGGCAACATTTTAGAGATTACCCCAGAAAGTGAGAAACAAGTGCAGTGCTTACAGAATATCCTTCAG
TCCTGGCTGCTAGATCTTTTGAAGCCTTTGCAGCCTGAAGACATCAATGTCAAGACTACAGTGCATGTCAGGATCCC
ATCCACTGCTTTACAGCTCGTGAAAGAGGACCTGCTTCATTGTTCACAATCTTTGGAAATTCTGACTGGCAATGTGA
AATACATAGAGGAAGACAAAATAGATACCAAAGAAACCAGGAAGACCATCAATGAATATAACTACACCACATATCAT
CCAATGAATGAGATTTATGACTGGATAAATGGCATAGCAAAAAAGCACAGTCAGTTTGTGACACAACATCTTTTGGG
TTTAACTTATGAGTCAAGACCGATGCAGTACCTAAAGATCAGTCAGCCGTCTGAAAATCATAAAAAGATTGTTTGGA
TAGATTGTGGAATCCATGCAAGGGAATGGATTGCGCCAGCATTCTGCCAATGGTTTGTGAAAGAGATTGTACAGAAT
TATCAAAATGATCAAAGGATTAGAAAAATCCTCCAGAATTTAGACATATACGTCTTGCCAGTTCTCAATATTGATGG
GTATATCTACTCGTGGACAAAAGAAAGGCTCTGGAGAAAAAATCGTTCTCAATATGGGAATGGAACCTGCTATGGAG
TGGACCTTAACCGCAACTTTAATGTATCATGGTGCACTCATAGATCATCCACAAATTGCAGTTCCAACTCCTTCTGT
GGAAGTTCACCTGTTTCAGAACCAGAGACCAGGGCAGTGGTAGAGTTTGTGGAAAGCAGAAAGGCAGATATTGTTTG
CTTCCTAACAATGCACTCATACAGCCAACTCATCCTGACTGCTTATGGATACTCTACAGGGCTATCAAGGAATTATA
ATGAAATATTCAAAGTAGCTGAAATGGCAGCATCAGCCATGGAAAAAATACATGGTACAAAGTACAGGGCTGGTCCA
TTTTCCAAACTCCTATATGAAGCTTCTGGAACATCCCAAGACTGGGTTCATGATCTAGGCATAGACTTCTCCTTCAC
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CTTTGAACTGAGAGATAATGGTAGCCACAAGTTTACTTTGCCTGAGGACCAAATACAACCAACCTGTGAAGAGACTA
TGGCTGGTGTGATGACCATTATAGAATATGTCAATGAAAAATACT TTTACCCATACGATGTTCCAGATTACGCTCCA
AACAAGGCTTCGACCACTGTTTTTAATTGTTGGATAAATATCCTTATTTTCAACACATTTATGCAAGTTTCAGTTTT
ATTTTTCTAAGAATTC

cpo.4 cDNA, HA tag inserted

>XM 018097354.2 PREDICTED: Xenopus tropicalis carboxypeptidase O
(LOC100489361), mRNA
CCTGCGCAAACTTACAGTTGGTAAGAAACCATGAAGCTTTTCAACTTGTGGTTCTGTCTGCTGGGAATCC
TAGTATATGAAGGATTCTGTATGAAGGTGAAATATGATGGTGATCAGGTTTTAAAAATGATCCCTCAGAC
ACTGAAACATGCCCAGTTTATGCAAGGCTTAATTCAGGAATGGATGCTTGATTTATGGAAACCAGTTATG
GTGGAACAAATCCAAGCAGGAAGAGAGATGCATGTCCGGGTACCATTTTCCCATCTGCAAGAAATAAAAG
AGAAGCTTTTGCAAAACATGCTACCATATCAAATCCTAATCAGTGATGTGCAGGAACTGGTCAACAGGAA
TACACCAATTGAGACAAAAATGCAAAAAATATCATTGGACAATTACGATTATACTAAATATCATCCAATG
GATGAGATATATGATTGGATGGAACAAATTCAGCTGAAACACAGGGACCTGGTAACAAAACATTTTATGG
GATCTACATATGAACTGCGGCCAATCTATTACTTTAAAATTGGATGGCCGTCAGACAAACCAAAGAAAAT
AATCTTCATGGACTGTGGAATCCATGCTAGAGAGTGGATTGCAGTTGCTTACTGTCAATGGTTTGTGAAA
GAGATCCTTTCAAGCCACAGTAACAACAAATTACTAACCAATGTTCTCAAACAAGTAGACTTCTATGTAG
TACCAGTGTTTAATATTGATGGATATATTTACTCCTGGACAACAGAGCGCCTGTGGAGAAAAAATCGCTC
ACCACATAATAATGCCACATGCTATGGAGTGGACCTGAATCGTAACTTTAACTCATCATGGTGCAGTGTT
GGTGCTTCCAGAGATTGCAATTCCCAAACTTTCTGTGGCTCAGCCCCTGCTTCAGAACCTGAGACTCAGG
CAGTTGCCAATCTTATGGAAAGAACAAAATCTCAAATTCTTTTCTATCTTACCATTCACTCCTATGGACA
ATATATTCTCCTTCCTTATGGTTCCACAACAAATCCTTCAGTAAACCATGTGGAAATGACAAAAGTTGCA
GAAGCCGCTGCTGCTAAAATGAAGGAAAAACATAACATCGTGTACACAGTGGGCTCATCATCTGTCGTAT
TGTATGAAAACTCAGGATCCTCATGTGACTGGGCTGGTGATATTGGAATAAAATTCTCTTACACCTTTGA
ACTGAGAGACAATGGCACATATGGTTTTCAGCTTCCAGCTGAACTGATAAAGCCTACTTGTGAAGAGACA
ATGACTGCAGTAATATCTATGATGGAGTATGCCAACGAAAAATAC CCA TAC GAT GTT CCA GAT TAC
GCTTACCTTGAGAATAGTGCAAAAACTGTGA
CTTTTATGTGGCTAAATGTGCTTCTTTCTTGTGCTGTTTGCATGTATTATGCATTACTGCATTAACCACA
CCAATTCTGAAAAATTTGTTTTAACAAGATTGTCTTCTTTTTAAAGAAAATTAAGTGTCCTTGTAATCTG
AAATAATTCACACATTTAGAAGGGTTTTTGGGGGTCTAATAAATGCCTGTTTGTTACAAA

Cpo.4 protein, HA tag inserted

>XP 017952843.2 carboxypeptidase O [Xenopus tropicalis]
MKLEFNLWFCLLGILVYEGFCMKVKYDGDQVLKMIPQTLKHAQFMOGLIQEWMLDLWKPVMVEQIQAGREM
HVRVPEFSHLOETIKEKLLONMLPYQILISDVQELVNRNTPIETKMQKISLDNYDYTKYHPMDEIYDWMEQT
QLKHRDLVTKHFMGSTYELRPIYYFKIGWPSDKPKKITFMDCGIHAREWIAVAYCOQWEFVKETLSSHSNNK
LLTNVLKQVDEFYVVPVENIDGYIYSWTTERLWRKNRSPHNNATCYGVDLNRNENSSWCSVGASRDCNSQT
FCGSAPASEPETQAVANLMERTKSQILFYLTIHSYGQYILLPYGSTTNPSVNHVEMTKVAEAAAAKMKEK
HNIVYTVGSSSVVLYENSGSSCDWAGDIGIKEFSYTFELRDNGTYGFQLPAELIKPTCEETMTAVISMMEY
ANEKYPYDVPDYAYLENSAKTVTFMWLNVLLSCAVCMYYALLH

cpo.4 cDNA for cloning

>cpo.4 cloning
CTCGAGAAACCATGAAGCTTTTCAACTTGTGGTTCTGTCTGCTGGGAATCCTAGTATATGAAGGATTCTGTATGAAG
GTGAAATATGATGGTGATCAGGTTTTAAAAATGATCCCTCAGACACTGAAACATGCCCAGTTTATGCAAGGCTTAAT
TCAGGAATGGATGCTTGATTTATGGAAACCAGTTATGGTGGAACAAATCCAAGCAGGAAGAGAGATGCATGTCCGGG
TACCATTTTCCCATCTGCAAGAAATAAAAGAGAAGCTTTTGCAAAACATGCTACCATATCAAATCCTAATCAGTGAT
GTGCAGGAACTGGTCAACAGGAATACACCAATTGAGACAAAAATGCAAAAAATATCATTGGACAATTACGATTATAC
TAAATATCATCCAATGGATGAGATATATGATTGGATGGAACAAATTCAGCTGAAACACAGGGACCTGGTAACARAAAC
ATTTTATGGGATCTACATATGAACTGCGGCCAATCTATTACTTTAAAATTGGATGGCCGTCAGACARAACCAAAGARAA
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ATAATCTTCATGGACTGTGGAATCCATGCTAGAGAGTGGATTGCAGTTGCTTACTGTCAATGGTTTGTGAAAGAGAT
CCTTTCAAGCCACAGTAACAACAAATTACTAACCAATGTTCTCAAACAAGTAGACTTCTATGTAGTACCAGTGTTTA
ATATTGATGGATATATTTACTCCTGGACAACAGAGCGCCTGTGGAGAAAAAATCGCTCACCACATAATAATGCCACA
TGCTATGGAGTGGACCTGAATCGTAACTTTAACTCATCATGGTGCAGTGTTGGTGCTTCCAGAGATTGCAATTCCCA
AACTTTCTGTGGCTCAGCCCCTGCTTCAGAACCTGAGACTCAGGCAGTTGCCAATCTTATGGAAAGAACAAAATCTC
AAATTCTTTTCTATCTTACCATTCACTCCTATGGACAATATATTCTCCTTCCTTATGGTTCCACAACAAATCCTTCA
GTAAACCATGTGGAAATGACAAAAGTTGCAGAAGCCGCTGCTGCTAAAATGAAGGAAAAACATAACATCGTGTACAC
AGTGGGCTCATCATCTGTCGTATTGTATGAAAACTCAGGATCCTCATGTGACTGGGCTGGTGATATTGGAATAAAAT
TCTCTTACACCTTTGAACTGAGAGACAATGGCACATATGGTTTTCAGCTTCCAGCTGAACTGATAAAGCCTACTTGT
GAAGAGACAATGACTGCAGTAATATCTATGATGGAGTATGCCAACGAAAAATACCCATACGATGTTCCAGATTACGC
TTACCTTGAGAATAGTGCAAAAACTGTGACTTTTATGTGGCTAAATGTGCTTCTTTCTTGTGCTGTTTGCATGTATT
ATGCATTACTGCATTAAGAATTC
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