
 

Supplemental Figure S3. Alignment of ICL centrin sub-families of Paramecium. 

The 35 centrin isoforms were aligned by CLUSTALW and are visualized by BOXSHADE. 

The different accession numbers of Paramecium centrins (named Ptcen_icl or Ptcen) are 

listed in Table 1.  

 

 
Ptcen_icl1a  1 ---------------------------------------------------------MARRGQQPPPQQ--APPAQKNQPGKFNPAEFVK 
Ptcen_icl1d  1 ---------------------------------------------------------MARRGQQPPPQQ--APPAQKNQTGKFNPAEFVK 
Ptcen_icl1b  1 ---------------------------------------------------------MSRRGQQPPPQQQQAPP-QKNQAGKFNPAEFVK 
Ptcen_icl1c  1 ---------------------------------------------------------MARRGQQPPPQQQQAPPTQKNQAGKFNPAEFVK 
Ptcen_icl1f  1 ---------------------------------------------------------MARRGQQPPQQQQQAQPAQKNQAGKFNPAEFVK 
Ptcen8       1 -------------------------------------------------------------MRSKAQAQAPVTQKQQPQKQGNVRKPQER 
Ptcen15      1 -------------------------------------------------------------MRGKQQAQAPVTQKQQPQKQGNVRKPQER 
Ptcen10      1 ---------------------------------------------------------------MRAKPQQQVAQKQQPQKQGNVRKPQER 
Ptcen12      1 ---------------------------------------------------------------MRGKPQAQVAQKQQPQKQGNARKPQER 
Ptcen_icl1e  1 ---------------------------------------------------------------MSKKQQAPVAQKPVGKQQQVNRKPQDR 
Ptcen_icl1g  1 ---------------------------------------------------------------MSKKQQAPVAQKPVGKQQQVNRKPQDR 
Ptcen18      1 ---------------------------------------------------------------MNRKQQAPVAQKPVGKQQQVSRKQQDR 
Ptcen_icl5a  1 -----------------------------------------------------------MSRTNKQVEQQPAPNKKVQAP--AKPQKPKE 
Ptcen_icl5b  1 -----------------------------------------------------------MSRTNKQVESQPVPNKKVQAP--AKPQKPKE 
Ptcen_icl6a  1 -----------------------------------------------------------MSRANKQAEQAPAQNNKQKGAPAAKPQKPKE 
Ptcen_icl6b  1 -----------------------------------------------------------MSRANKQAEQAPAQNNKQKGAPAAKPQKPKE 
Ptcen_icl7a  1 --------------------------------------------------------------------MNQQILDKDEIALLQKPWVKNH 
Ptcen_icl7b  1 --------------------------------------------------------------------MNQQNLDKDEIALLQKPWVKNH 
Ptcen_icl8a  1 -------------------------------------------------------------------MSRREQIEKDKQALLAKPWVKNH 
Ptcen_icl8b  1 -------------------------------------------------------------------MSRRDQIEKDKQALLAKPWVKNH 
Ptcen_icl3a  1 ---------------------------------------------------MSRQAPSSAQKVDPKRAPPPPPPQ-KGPKPFNAEDFAKP 
Ptcen_icl3d  1 ---------------------------------------------------MSRQAPSSAQKVDPKRAPPPPPPAQKGPKAFNAEDYAKP 
Ptcen_icl3e  1 ---------------------------------------------------MSRQAPQSAQKNDKK--APPPPPPQKGPKPFNAEDYAKP 
Ptcen_icl3f  1 ----------------------------------------------MSRQQNSQKQHPPQPAQGNQQQRNPQPPQPPKSKVFNAEDYAKP 
Ptcen_icl3b  1 -----------------------------------------------MRPNPRQQSKKESKNVQQPPPPPPQSKPVQEDKQFNPDNYVR- 
Ptcen_icl3g  1 -----------------------------------------------MRSNPRSQSKKESKTVQPPPPPPPQ-KPVQEEKQFNPDTYVR- 
Ptcen_icl10a 1 ------------------------------------MNRKKNTTSVPTLPQSKINQSLLVPPPQIMSPNQSYSTYIPPEPKFDPNDYIT- 
Ptcen_icl10b 1 ------------------------------------MNRKKNTTSVPTLPQSKVNPQYLAPPPQQLSPNQSYSTFIPPEPKFDPNDYIT- 
Ptcen_icl11a 1 MKNQRKSQSPFRTTQSIMRDSPNTQLDESSISTNRIPQNRESTRARMKINQSHNNALAQGGQIRKQIANERASANGGNPNEFNPKKFVT- 
Ptcen_icl11b 1 MRNQRKSQSPFRTNQSVMRDSPNTQLDESSISTNRVPQNRESTRARMKINQSHNNALAQGGQIRKQIANERTSAKGGNPNEFNPKKFVT- 
Ptcen_icl11c 1 MRNQITSHSPFRTTQSIIRDSPHTQLDESRISNNRVPQNRESMRARMLINQSHNNIQNQGQQVRKQIANERTQSKGGNPNEFNPKKFIT- 
Ptcen_icl9b  1 -------------------------------MSRTQSRQQSAAQPTQQAQKN-QPPAPLPAPTKGKAPAPVQQPVQQQPAGFDASKYVK- 
Ptcen_icl9a  1 -------------------------------MNRNQSRQQSAAQPTQQASKT-QPPPPAQAPAKGKGPAPAQQAVQQQPGGFDASKYVK- 
Ptcen_icl9c  1 -------------------------------MSRSQQKQQSAAQPTQQANKSQVQQAPAATKGKGPAPVVSQQ---PAASGFDPSKYVK- 
Ptcen_icl9d  1 -------------------------------MSRSQQKQQQAAQTTQQANKS-QVQAPAATRGKSPATAASQQPVQPAASGFDPSKYVK- 

 
 
 

Ptcen_icl1a   31 PGLTEEEVLEIKEAFDLFDTDGTQSIDPKELKAAMTSLGFEAKNQTIYQMISDLDTDGS-GQIDFAEFLKLMTARISERDSKADIQKVFN 
Ptcen_icl1d   31 PGLTEEEVLEIKEAFDLFDTDGTQSIDPKELKAAMTSLGFEAKNQTIYQMISDLDTDGS-GQIDFAEFLKLMTARISERDSKADIQKVFN 
Ptcen_icl1b   31 PGLTEEEVLEIKEAFDLFDTDGTQSIDPKELKAAMTSLGFEAKNQTIYQMISDLDTDGS-GQIDFAEFLKLMTARISERDSKADIQKVFN 
Ptcen_icl1c   31 PGLTEEEVLEIKEAFDLFDTDGTQSIDPKELKAAMTSLGFEAKNQTIYQMISDLDTDGS-GQIDFAEFLKLMTARISERDSKADIQKVFN 
Ptcen_icl1f   31 PGLTEEEVLEIKEAFDLFDTDGTQSIDPKELKAAMTSLGFEAKNQTIYQMISDLDTDGS-GQIDFAEFLKLMTARISERDSKADIQKVFN 
Ptcen8        29 PGLTEDEIDEIREAFNLFDTEGTGRVDPRELKAAMQSLGFDQKNPTIFNMIAELENEGDRTDIDFDQFLDAITSKLGNREHRDGINKIFD 
Ptcen15       29 PGLTDDEIDEIREAFNLFDTEGTGRVDPRELKAAMQSLGFDQKNPTIFNMIAELENEGHRTDIDFDQFLDAITSKLGNRENRDGINKIFD 
Ptcen10       27 PGLTDDEIDEIREAFNLFDTEGTGRVDPRELKAAMQSLGFDQKNPTIFNMIAELENEG--TDIDFDQFLDAITSKLGNRESKDGINKIFD 
Ptcen12       27 PGLTDDEIDEIREAFNLFDTEGTGRVDPRELKAAMQSLGFDQKNPTIFNMIAELENEG--TDVDFDQFLDAITSKLGNRESKDGINKIFD 
Ptcen_icl1e   27 PGLTEDEIEEIKEAFNLFDTEGTGRVDPRELKAAMQSLGFDQKNPTIFNMIAELENEG--TDIDFDQFLDAITSKLGNRESRDGINKIFD 
Ptcen_icl1g   27 PGLTEDEIEEIKEAFNLFDTEGTGRVDPRELKAAMQSLGFDQKNPTIFNMIAELENEG--TDIDFDQFLDAITSKLGNRESRDGINKIFD 
Ptcen18       27 PGLTEDEIEEIKEAFNLFDTEGTGKVDPRELKAAMQSLGFDQKNPTIFNMIAELENEG--NEIDFDQFLDAITSKLGNRESRDGINKIFD 
Ptcen_icl5a   29 NYLTPEEINDLRETFDLFDDDKSGTIDAHEIKKVLEDLGVDARNKFVYQMVQDLENFG--GSIDFDTFVNIISDRLGNNKTKEGAFKLFQ 
Ptcen_icl5b   29 NYLTPEEINDLRETFDLFDDDKSGTIDAHEIKKVLEDLGVDARNKFVYQMVQDLENFG--GSIDFDTFVNIISDRLGNNKTKDGAFKLFQ 
Ptcen_icl6a   31 NYLTPEEINDLRETFDLFDDDKSGTIDAHEIKKVLEDLGVDARNKFVYQMVQDLENHG--ESINFDTFVDIISNRLGNNKTREGAQKLFQ 
Ptcen_icl6b   31 NYLTPEEINDLRETFDLFDDDKSGTIDAHEIKKVLEDLGVDARNKFVYQMVQDLENHG--ESINFDTFVDIISNRLGNNKTREGAQKLFQ 
Ptcen_icl7a   22 TTLTNDHILELYRLFNLYCNPRTRRIDLKDVMITAQQLGLVEKSPIVANTLSQVSDQHGDGGVDFEEFVRELTTKLGNTFDQKGREQLFT 
Ptcen_icl7b   22 TTLTNDHILELYRLFNLYCDPRTRRIDLKDVMITAQHLGLVEKSPIVANTLSQVSDQHGDGGVDFEEFVRELTTKLGNTFEQKGREQLFT 
Ptcen_icl8a   23 PIFTYDHIAEFYEMFILYAEPRTKKADVRDILVTAKTLGLTDKFPIIAHALDDLASSYDD-AVDFETFISDLTAKLGNPFDQKGRVQLFK 
Ptcen_icl8b   23 PIFTYDHIAEFYEMFVLYAEPRTKKADVRDILVTAKTLGLTDKFPIIAHALDDLASSYDD-AVDFETFISDLTAKLGHPFDQKGRVQLFK 
Ptcen_icl3a   38 PHLTKEEVLEVKQAFDIFDNDGSGSIDPQELREAFEASGIKTYHNKFIYQVLGELDTDNSGGIDFEEFLHLATAKVSDKDTREQIQKVFN 
Ptcen_icl3d   39 PHLTKEEVLEVKQAFDIFDNDGSGSIDPQELREAFEASGIKTYHNKFIYQVLGELDTDNSGGIDFEEFLHLATAKVSDKDTREQIQKVFN 
Ptcen_icl3e   37 PHLTKEEVLEVKQAFDIFDNDGSGSIDPQELREAFEASGIKTYHNKFIYQVLGELDTDNSGGIDFEEFLHLATAKVSDKDTREQIQKVFN 
Ptcen_icl3f   44 PHLTKEEVLEVKQAFDIFDGDGSGAIDPQELREAFEASGIKTYHNKFIYQVLGELDTDNSGGIDFEEFLHLATAKVSDKDTREQIQKVFN 
Ptcen_icl3b   42 QNLSRDEVIELKKAFDLFDDDGSGTIDPAELKGAFEDLGLRAQN-KMIYQVLGEIDQDNQGGFSFDNFIKLATAKQNLKETRGSLMRTFN 
Ptcen_icl3g   41 QNLSRDEVIELKKAFDLFDDDGSGTIDPAELKGAFEELGLRAQN-KMIYQVLGEIDQDNQGGFSFDNFIKLATAKQNLKETRGSLMRTFN 
Ptcen_icl10a  51 GSTTKRDIILYKEIFDFLDSNNNGVIQPMDLRKAFASAGKYQPKKQIIYQMIADFDQDQSGIIEFREFVRMMSMHPGEKDTDEDFENIFY 
Ptcen_icl10b  51 GSTTKRDIILYKEIFDFLDSNNNGVIQPMDLRKAFASAGKYQPKKQIIYQMIADFDQDQSGIIEFREFVRMMSMNPGEKDTDEDFENIFY 
Ptcen_icl11a  87 KDLKESDIIDIKQVFDYYDSEQAGILSPNDLEQLLSSCG-YHPTKETLYEIFSELDEDELGGITFEYFLGILNQDKSKSERKDTIRRVYR 
Ptcen_icl11b  87 KDLKESDIIDIKQVFDYYDSEQAGILSPNDLEQLLTSFG-YHPTKETLYEIFSELDEDELGGITFEYFLQILNQDKSKSERKDTIRRVYR 
Ptcen_icl11c  87 KELKESDIIDIKQVFDYYDSEQAGILSPNDLEQLLISFG-YHPSKETLYEIFSELDEEELGGITFQYFLAILNQDKTKSEKKDVIRRVYR 
Ptcen_icl9b   56 PGLSKDEVLKIKECFDIFDDDKSGSISPNMKNAIIALG-MEQSAEEIVNMIQDLDQDGSSLIDFEEFLNIFGFSGTIED-EQVLEKLYQE 
Ptcen_icl9a   56 PGLSKEEVLKIKECFDIFDDDKSGSISPNMKNAIIALG-MEQSAEEIVNMIQDLDQDGSSLIDFEEFLNIFGFSGTIED-EQVLEKLYQE 
Ptcen_icl9c   53 PGLSKEEVQKIKECFDIFDDDKSGSISPNMKNAIIALG-MEQSAEEIVNMIQDLDQDGSSLIDFEEFLNIFGFSGTIED-EQVLEKLYQE 

 

 
 



 
Ptcen_icl1a    121 LFDSERAGVVTLKDLRKVAK-ELGETMDDSELQEMIDRAD----SDGDAQVTFEDFYNIMTKKTFA----------- 
Ptcen_icl1d    121 LFDSERAGVITLKDLRKVAK-ELGETMDDSELQEMIDRAD----SDGDAQVTFEDFYNIMTKKTFA----------- 
Ptcen_icl1b    122 LFDSERAGVITLKDLRKVAK-ELGETMDDSELQEMIDRAD----SDGDAQVTFEDFYNIMTKKTFA----------- 
Ptcen_icl1c    123 LFDSERAGVITLKDLRKVAK-ELGETMDDSELQEMIDRAD----SDGDAQVTFEDFYNIMTKKTFA----------- 
Ptcen_icl1f    123 LFDSERAGFITLKDLRKVAK-ELGETMDDSELQEMIDRAD----SDGDTQVTFEDFYNIMTKKTFA----------- 
Ptcen8         120 LFDDDGSNTINLNNLKRVSK-ELGETMTAEELAEMLERAA----SNG-REISREDFYNIVKRTFM----------- 
Ptcen15        120 LFDDDGSNSINLNNLKRVSK-ELGETMTAEELAEMLERAA----SNG-REITREDFYNIVKRTFM----------- 
Ptcen10        116 LFDDDGSNSINLNNLKRVSK-ELGETMTAEELAEMLERAA----SNG-REITREDFYNIVKRAFM----------- 
Ptcen12        116 LFDDDGSNSINLNNLKRVSK-ELGETMTAEELAEMLERAA----SNG-REITREDFYNIVKRAFM----------- 
Ptcen_icl1e    116 LFDDDGSNSINLNNLKRVSK-ELGETMTAEELAEMLERAA----SNG-RDISREDFYNIVKRTFM----------- 
Ptcen_icl1g    116 LFDDDGSNSINLNNLKRVAK-ELGETMTAEELGEMLERAA----SNG-RDISREDFYNIVKRTFM----------- 
Ptcen18        116 LFDDDGSNAINLNNLKRVSK-ELGETMTAEELAEMLERAA----SNG-REISREDFYNIVKRTFM----------- 
Ptcen_icl5a    118 IYDPEDTGFIDFTNLKRVAK-ELGETLNDDELHEMIHHIHILRKTESPEQISFDEFYEIITAPRRY----------- 
Ptcen_icl5b    118 IYDPEDTGFIDFTNLKRVAK-ELGETLNDDELHEMIHHIHILRKTESPEQISFDEFYEIITAPRRY----------- 
Ptcen_icl6a    120 IYDPEDTGLIDFTNLKRVAK-ELGETLNDDELHEMIHHIHILRKTESPEQISFEEFYEIITAPRRY----------- 
Ptcen_icl6b    120 IYDPEDTGFIDFTNLKRVAK-ELGETLNDDELHEMIHHIHILRKTESPEQISFEEFYEIITAPRRY----------- 
Ptcen_icl7a    113 LVDIDGKGTLDKEDLRKISD-ELHLNFSQKDIDEVIHNVAG----YDAEDITAEQFEKYAKLTNRRKIETEVLRTKL 
Ptcen_icl7b    113 LVDIDGKGTLDKDDLKKISD-ELHLNFSQKDIDEIIHNVAG----YDAVDITAEQFEKYAKLTNRRKIETEVLRTKL 
Ptcen_icla     113 LIDVDGKGTLDKGDLHKISE-ELRFNLTEDDIEEIIHNVAG----YEAEDVTEEKFEKYGKRVQRRQVEQEIYRNKL 
Ptcen_icl8b    113 LIDVDGKGTLDKGDLHKISE-ELRFNLTEDDIEEIIHNVAG----YEAEDVSEEKFEKYGKRVQRRQVEQEIYRNKL 
Ptcen_icl3a    129 LYDWNKEGRITWDELKRVAQ-DLGEEMTDEEIQHMFKKADL----DDDGFVTFDDFYNLMTQKEYGKQ--------- 
Ptcen_icl3d    130 LYDWNKEGRITWDELKRVAQ-DLGEEMTDEEIQHMFKKADL----DDDGFVTFDDFYNLMTQKEYGKQ--------- 
Ptcen_icl3e    128 LYDWNKEGRVTWDELKRVAQ-DLGEEMTDEEIQHMFKKADL----DDDGFVTFDDFYNLMTQKEYGKQ--------- 
Ptcen_icl3f    135 LYDWNKEGRITWDELKRVAQ-DLGEEMTDEEIQHMFKKADL----DDDGFVTFDDFYNLMTQKEYGKQ--------- 
Ptcen_icl3b    132 LFDLNREGRITWDELKRVSV-DLGDELNDEEVKKIFRKADL----DDDGFVTFDDFYNMMTGRVYYD---------- 
Ptcen_icl3g    131 LFDLNREGRITWDELKRVSV-DLGDDLNDEEVKKIFRKADL----DDDGFVTFDDFYNMMTGRVYYD---------- 
Ptcen_icl10a   144 QFDLDYKGYITIDDLREMAS-ECNENLKDEDLENIIKACDP----EGNGTIRKQGFIRYMKSLQKKN---------- 
Ptcen_icl10b   144 QFDIDYKGYISIDDLREMAS-ECNENLKDEDLQNIIQSCDP----EGNGTIRKQAFIRYMKSAQKKR---------- 
Ptcen_icl11a   179 KYDKNNKGFITLQDLRQVVYKDLKEEIDEEVLAEIFKKTDS----NQDGKMTFEDFYNVMTKKVYY----------- 
Ptcen_icl11b   179 KYDKNNKGFVTLQDLRQVVYKDLKEEIDEEVLAEIFKKTDS----NQDGKMTFEDFYNVMTKKVYY----------- 
Ptcen_icl11c   179 KYDKSNKGYITLQDLRQVVYKDLKEDIDEEVLAEIFRKTDS----NQDGKMTFEDFYNVITKKVYY----------- 
Ptcen_icl9b    146 EFDSSGQSKVTYEDFKRIND-LVSERYTDQELREMVEYADK----DKDGSLSWDEFKTVVQKEYQNQA--------- 
Ptcen_icl9a    146 EFDSSGQGKVAYEDFKRIND-LVSERYTDQELREMVEYADK----DKDGSLSWDEFKAVVQKEYPNQA 
Ptcen_icl9c    144 EFDSSGQSKVTYEDFKRIND-LVSERYTDQELREMVEYADK----DKDGSLSWDEFKAVVQKEYPNQA--------- 


