
Supplementary file 2. 

Alignment of Cpt 1 deduced amino acid sequences of Nile tilapia (Ti), Zebrafish (Zf), Human (Hu), Anole 

lizard (Al), Tetraodon (Te), and Japanese medaka (Me). The green letters represent 100% homology. CPT 

N-terminal is shown in underlined letters, transmembrane region domains (Transmembrane region 1 and 

Transmembrane region 2) boxed in yellow, acyltransferases choActase domains (Acyltransferases ChoActase 

1 and Acyltransferases ChoActase 2) boxed in red. 
 

                                 CPT N-Terminal                       Transmembrane  

                                                                      Region 1 

Ti Cpt 1 Alpha1a 1  MAEAHQAVAFQFTVTPEGIDLHLSHEALRQVYLSGIHSWKKRFVRFKNGIMTGVYPGSPA  

Zf Cpt 1 Alpha1a 1  MAEAHQAVAFQFTVTPDGIDLHLCHEALRQIYLSGIHSWKKRFIRFKNGVMTGVYPGSPS  

Hu CPT 1Alpha1   1  MAEAHQAVAFQFTVTPDGIDLRLSHEALRQIYLSGLHSWKKKFIRFKNGIITGVYPASPS  

Al CPT 1Alpha1   1  MAEAHQAVAFQFTVTPDGIDLRMSHEALRQIYLSGLYSWKKKFIRFKNGIITGVYPASPS  

Ti Cpt 1Alpha2a  1  MAEAHQAVAFQFTVTPDGIDLQLSHQALTEIYLSGMRSWKKRIVRVKNSVITGVYPASPS  

Zf Cpt 1Alpha2a  1  MAEAHQAVAFQFTITPEGIDLQLSHQALRQVYLSGLRSWKKRVTRLKNSVITGVYPASPS  

Te Cpt 1Alpha2a  1  MAEAHQAVGFEFTVIPEGTDAQLSHQALTEIYLSAVHSWKKCIIRIKNSVIKGVYPASPF  

Ti Cpt 1Alpha2b  1  MAEAHQAVAFQFTITPEGIDLQLSYQALNQIYLSGVRSWKKRVSRVRNSLIKGVYPASPS  

Zf Cpt 1Alpha2b  1  MAEAHQAVAFQFTISPEGINLHLSYQALNQIYLSGLRSWKKRISRIKNRIIKGAYPASPS  

Me Cpt 1Alpha2b  1  MAEAHQAVAFQFTITPEGIDLQLSYQALNQIYLSGVRSWKKRVSRMRNRVIKGVYPASPS  

Ti Cpt 1Beta     1  MAEAHQAVGFQFTVRPDGVDFKLSQEVIKNIYLSGVTAWKKKAIQFKNGVLAGVYPASPS  

Zf Cpt 1Beta     1  MAEAHQAVAFQFTVTPDGIDLQLSREVLKHIYISGVTSWKKRAIRFKNSVLTGVYPASPS  

Hu CPT 1Beta     1  MAEAHQAVAFQFTVTPDGVDFRLSREALKHVYLSGINSWKKRLIRIKNGILRGVYPGSPT  

Consensus           MAEAHQAV F FT  P G         L     S    WKK      N    G  P  P 

                    Transmembrane Region 1                        Transmembrane  

                                                                  Region 2                                 

Ti Cpt 1Alpha1a 61  GFSIVVGSYMAYNKFKQLDPSLGLFTKLGQHIP--ISRYMSTDSQKIVGGILVGTSLWVT  

Zf Cpt 1Alpha1a 61  GLVVVLVGYMSSTKYAKIDPSLGILTKLSTHLP--VSKYITEDGQRIVGGVLVGTGLWIA  

Hu CPT 1Alpha1  61  SWLIVVVGVMT-TMYAKIDPSLGIIAKINRTLE--TANCMSSQTKNVVSGVLFGTGLWVA  

Al CPT 1Alpha1  61  SWLIVVVGVMS-TMYAKIDPSLGLIAKINRTLD--ITGYMSNQTQNIVSGVLFGTGLWVA  

Ti Cpt 1Alpha2a 61  SWLFVVIAILA-TMYTRSDPSMGLIAKIQEHLPVSQ--SMSTQCQAVVSAVLFSTMLWLM  

Zf Cpt 1Alpha2a 61  SWLFVVIAILA-TMYTRSDPSMGLIAKIQEHLPVSD--SLSVQCRTMVSAVLFSTLLWFS  

Te Cpt 1Alpha2a 61  SWLFVVIAILA-TMYTRSDPSMGLIAKIQENLPVSQ--SLSTQCKVLLSAVIFSTMLWLL  

Ti Cpt 1Alpha2b 61  SWLFVAIGILA-TMYMQSDPSMGLITKIQQHLPLSLHMSLSTQGQTMVSALVFSTLLWLS  

Zf Cpt 1Alpha2b 61  SWLFIVIAILA-TMYMQSDPSMGLIAKIQEHLPLSL--SLSPQGQTMLSALLFSTLLWMS  

Me Cpt 1Alpha2b 61  SWLFVAIGILA-TIYMQSDPSMGLIAEIQQRLPLSLHVSLSAQGQTMVSALVFSTLLWLS  

Ti Cpt 1Beta    61  SWLIVVIAMMS-SLYIHIDPSLGMMDAIKENLP--YRDCMSVQTRAVLSAILFATGLWLF  

Zf Cpt 1Beta    61  SWLFVVIAIMS-TMYARIDPSMGTIDKIKTSLP--VSEFMTVQTQTVLSAILFATGLWLS  

Hu CPT 1Beta    61  SWLVVIMATVG-SSFCNVDISLGLVSCIQRCLPQGCGPYQTPQTRALLSMAIFSTGVWVT  

Consensus                             D S G                                  W 

                      

                    Transmembrane                                       Acyltransferase  

                    Region 2                                            ChoActase 1 

Ti Cpt 1Alpha1a 119 IIMIMRTVLKSLLSWHGWMQERHGSLSWSSRIWMVLVKVFSGRKPMLYSFQNSLPRLPVP  

Zf Cpt 1Alpha1a 119 VTFVMRNALKYLLSWHGWMFNQHGTLSLKTKIWLVLVKLFSGPKPMLYSFQSSLPRLPVP  

Hu CPT 1Alpha1  118 LIVTMRYSLKVLLSYHGWMFTEHGKMSRATKIWMGMVKIFSGRKPMLYSFQTSLPRLPVP  

Al CPT 1Alpha1  118 LIFSMRYTLKMLLSYHGWMFAEHGKLSTGTKIWMTLVKLFSGRKPMLYSFQTSLPRLPVP  

Ti Cpt 1Alpha2a 118 LIFTMRLCLKQLLSYHRWMFEQHGKMSTTTKIWVALVRIFSGRKPLLYSYQGSLPNLPVP  

Zf Cpt 1Alpha2a 118 LIFTMRLCLKQLLSYHGWMFEQHGKVSNTTKIWAAMVRIFSGRQPLLYSYQGSLPNLPVP  

Te Cpt 1Alpha2a 118 LIFTMRLCLKQLLSYHRWMFEPHGKMSTTTKVWVALVRIFSGRKPRLYSYQGSLPNLPVP  

Ti Cpt 1Alpha2b 120 LILALRFCLKLLLSYHQWMFEKHGRISNTTKVWVPLVRLLSSRKPLLYSYQSSLPHLPVP  

Zf Cpt 1Alpha2b 118 LILTLRFCLKLLLSYHRWMFEQHGHMSTKTKVWATLVKLLSSRKPLLYSYQTSLPHLPVP  

Me Cpt 1Alpha2b 120 LILALRFCLKLLLSYHQWMFEQHGRVSNTTKVWVTLLRLLSGRKPLLYSYQTSLPHLPVP  

Ti Cpt 1Beta    118 LIYLLRYTLKALLSYHGWIFESHGKMSTSTKVWLCLVKMFSGRRPLLYSFQASLPRLPVP  

Zf Cpt 1Beta    118 VIFLLRYLLKALLSYHAWIFESHGKMSYSTKVWLSLVKLLSGRRPLLYSFQGSLPHLPVP  

Hu CPT 1Beta    120 GIFFFRQTLKLLLCYHGWMFEMHGKTSNLTRIWAMCIRLLSSRHPMLYSFQTSLPKLPVP  

Consensus                R  L  LL  H W    HG        W       S   P LYS Q  LP LPVP 

                     



 

                    Acyltransferase  

                    ChoActase 1 

Ti Cpt 1Alpha1a 179 SIKDTCERYLESVRPLMDDQQFERMKGLTQDFEKNLGPRLQWYLKLKSWWASNYVSDWWE  

Zf Cpt 1Alpha1a 179 PVKDTVRRYLESARPLMDDEQYKRMEGLAKDFEKNLGPKLQWYLKLKSWWTSNYVSDWWE  

Hu CPT 1Alpha1  178 AVKDTVNRYLQSVRPLMKEEDFKRMTALAQDFAVGLGPRLQWYLKLKSWWATNYVSDWWE  

Al CPT 1Alpha1  178 SVKNTVNRYLESVHPLMNEEQFKRMEALGKDFATNLGPKLQWYLKLKSWWAANYVSDWWE  

Ti Cpt 1Alpha2a 178 TIKDTVKRYLESVRPLMDDKEYERMTKLAAEFESSLGNRLQWYLKLKALWASNYVSDWWE  

Zf Cpt 1Alpha2a 178 AVKDTVKRYLESVRPLMNDSEYERMTELAREFESSLGNRLQWYLKLKALWASNYVSDWWE  

Te Cpt 1Alpha2a 178 AVKDTVKRYLESVRPLMDDAQYERVAKLAAEFESSLGNRLQWYLKLKALWVTNYVSDWWE  

Ti Cpt 1Alpha2b 180 AIQDTVSRYLESVRPLLTDLEFKRMTDLANEFESNLGNRLQRYLKLKALWATNYVSDWWE  

Zf Cpt 1Alpha2b 178 PIKDTLERYLESVKPLLDLDGFQRMRRLTSEFEKSLGNRLQRYLRLKALWATNYVSDWWE  

Me Cpt 1Alpha2b 180 AVRDTLTRYLESVRPLLTDPEYKRMTDLANEFESSLGNRLQRYLKLKALWATNYVSDWWE  

Ti Cpt 1Beta    178 SVDDTIHRYLESVRPLLDNEQYNKMELLASDFKENKAAQLQRCLILKSWWATNYVSDWWE  

Zf Cpt 1Beta    178 SIDDTIRRYLESVRPLLDDEQYKQMETVANDFKKDPAPKLQKHLKLKSWWATNYVSDWWE  

Hu CPT 1Beta    180 RVSATIQRYLESVRPLLDDEEYYRMELLAKEFQDKTAPRLQKYLVLKSWWASNYVSDWWE  

Consensus               T  RYL S  PL               F       LQ  L LK  W  NYVSDWWE 

 

                                                          Acyltransferase  

                                                          ChoActase 2 

Ti Cpt 1Alpha1a 413 KAAFFLTLDDTEQRYDTKNPVKSLDIYAKSLLHGKCYDRWFDKSLNMIVYKNGTMGLNAE  

Zf Cpt 1Alpha1a 414 KAAFFVTLDDSEQRYEPDNPIQSLDSYGKSLLHGKCYDRWFDKSLNLIVFKNGTMGLNAE  

Hu CPT 1Alpha1  413 KAAFFVTLDETEEGYRSEDPDTSMDSYAKSLLHGRCYDRWFDKSFTFVVFKNGKMGLNAE  

Al CPT 1Alpha1  413 KAAFFVTLDDTAQGYREEDPVTTMETYAKSLLHGKCYDRWFDKSFTLIVFKNGKMGLNTE  

Ti Cpt 1Alpha2a 412 KAAFFVTLDDEEQGMMGDDPAASLDRYAKSLLHGKCYDRWFDKSFTVVYYKNGKNGINAE  

Zf Cpt 1Alpha2a 416 KAAFFVTLDDDEQGMMGDDPAGNLDRYAKSLLHGKCYDRWFDKSFTVVLYKNGKNGLNAE  

Te Cpt 1Alpha2a 415 KAAFFVTLDDEEQGIMGDNLRESLDHYIKSLLHGKCYKRWFDKSFSVVFYKNGKSGLNGE  

Ti Cpt 1Alpha2b 415 RAAFFVTLDDEEQGMRGDDPEGNLDSYAKSLLHGKCYDRWFDKSFSVVIYKNGKSGLNAE  

Zf Cpt 1Alpha2b 413 KAAFFVTLDDQAEGMKGENPSENLDRYAKSLLHGKCYDRWFDKSFSVVVYKNGKNGLNAE  

Me Cpt 1Alpha2b 415 KAAFFVTLDDEAQGMKGDDPTGNLDRYAKSLLHGKCYDRWFDKSFSIVIYKNGKSGLNAE  

Ti Cpt 1Beta    412 SAAFFLTLDDEPQGYDPAK-SNSLDSYAKSLLHGKCYDRWFDKSFTLISYPNGKMGVNVE  

Zf Cpt 1Beta    412 TAAFFLTLDDEAHGYDPEN-IRSLDLYAKSLLHGKCYDRWFDKSFNLIVYKNGKMGVNTE  

Hu CPT 1Beta    414 RAAFFVALDEESYSYDPED-EASLSLYGKALLHGNCYNRWFDKSFTLISFKNGQLGLNAE  

Consensus            AAFF  LD                 Y K LLHG C  RWFDKS       NG  G N E 

 

                    Acyltransferase  

                    ChoActase 2 

Ti Cpt 1Alpha1a 473 HSWADAPIVGHLWEHVLSMDP-KLGYTEDGHCVGKPHPNLPGPQRLQWTIPAECQEAIES  

Zf Cpt 1Alpha1a 474 HSWADAPIVGHLWEQVLSSDPVRLGYTEEGHCKGNPHPNMPGPQRLQWDIPEECQTVISS  

Hu CPT 1Alpha1  473 HSWADAPIVAHLWEYVMSIDSLQLGYAEDGHCKGDINPNIPYPTRLQWDIPGECQEVIET  

Al CPT 1Alpha1  473 HSWADAPIVGHLWENVMFSDCLELGYTEDGHCKGESSSGILMPSRLQWEILEECQEVIER  

Ti Cpt 1Alpha2a 472 HSWADAPVLAHVWEYTLANDSFQLGYNAEGHCKGDVDPSLPRPVKLSWEIPPECEEQIAQ  

Zf Cpt 1Alpha2a 476 HSWADAPIMAHLWEYVMTTDCFQLGYNEEGHCKGDVAPTLPPPSRLTWDIPAQCQERVQR  

Te Cpt 1Alpha2a 475 HSWGDAPVLSHLWEYTLATECFQLGYNAEGHCKGEVDASLPKPQKLNWEIPSECEEQICQ  

Ti Cpt 1Alpha2b 475 HSWADAPTVAHLWEYTLATDAFQLGYTEDGHCKGEVEPSLPQPQRLVWNIPAEVQAQVSS  

Zf Cpt 1Alpha2b 473 HSWADAPIVAHLWEFTLATDTFHLGYNSDGNCRGDVDHSLPHPQRLSWDIPFEVQTQISE  

Me Cpt 1Alpha2b 475 HSWADAPTVAHLWEYTLATDAFQLGYTEDGHCKGEVDRSLPPPHRLSWEIPSEVQDQIFS  

Ti Cpt 1Beta    471 HSWADAPIVGHMWEYILATDCFHLGYTEEGHCKGDVNKNLPHPTRLQWQIPNECQNVIET  

Zf Cpt 1Beta    471 HSWADSPIIGHMWEYVLATDCFHLGYTAEGHCKGDVNKTLAPPTRLQWDIPKACQEIIEG  

Hu CPT 1Beta    473 HAWADAPIIGHLWEFVLGTDSFHLGYTETGHCLGKPNPALAPPTRLQWDIPKQCQAVIES  

Consensus           H W D P   H WE         LGY   G C G        P  L W I       


