
 
 
 
 
 
 
 
Supplementary data for Friedman et al., N-terminal Domain of Yeast Telomerase Reverse 
Transcriptase:  Recruitment of Est3p to the Telomerase Complex. 
 
 
Shown is an alignment of nine TERT sequences obtained from database sources.  
Sequences were aligned by Clustal wPPC and adjusted manually.  ScEst2p, Saccharomyces 
cerevisiae; CaTERT, Candida albicans; SpTRT1p, Schizosaccharomyces pombe; OtTERT, 
Oxytricha trifallax; Eap123, Euplotes aediculatus; TtTERT, Tetrahymena thermophila; 
hTERT, human; mTERT, mouse; aTERT, Arabidopsis thaliana. Identical positions are 
indicated in black; positions showing amino acid similarity are highlighted in gray.  
S. cerevisiae Est2p residues that comprise Regions I, II, and III are shown in red.  
Residues in Est2p that were mutated in this study are indicated (*).  Alignment of the 
reverse transcriptase motifs is indicated in color.  Note that the Motif E alignment 
for S. cerevisiae is altered from that published by Nakamura et al. (1997)* based on 
the additional sequence information. 
 
 
 
*Nakamura, T.M., Morin, G.B., Chapman, K.B., Weinrich, S.L., Andrews, W.H., Lingner, 
J., Harley, C.B., and Cech, T.R. (1997).  Telomerase catalytic subunit homologs from 
fission yeast and human.  Science 277, 955-959.     



ScEst2p    1 ------------------------------------------------------------ 
CaTERT     1 ------------------------------------------------------------ 
SpTrt1p    1 ------------------------------------------------------------ 
OtTERT     1 MSAKKPVQSKLNIGNPTIPVTSNRSTAPKPVPGQPQFVNQEKKQQSQNTTTGAFRSNQNN 
Eap123     1 ------------------------------------------------------------ 
TtTERT     1 ------------------------------------------------------MQKINN 
hTERT      1 ------------------------------------------------------------ 
mTERT      1 ------------------------------------------------------------ 
aTERT      1 ------------------------------------------------------------ 
 
 
ScEst2p    1 -----------------MKILFEFIQDKLDIDLQTNSTYK-----ENLKCGHFNGLDE-- 
CaTERT     1 -------------------MTVKVNEKKTLLQYVLDNT-------SN-DVPLLPSLKE-- 
SpTrt1p    1 --MTEHHTPKSRILRFLENQYVYLCTLNDYVQLVLRGSPA--SSYSN-ICERLRSDVQTS 
OtTERT    61 ANSGGNGNFELDDLHLALKSCNEIGSAKTLFCFFMELQKINDKIPSKKNTELIKNDPQFQ 
Eap123     1 MEVDVDNQADNHGIHSALKTCEEIKEAKTLYSWIQKVIR-----CRNQSQSHYKDLEDIK 
TtTERT     7 INNNKQMLTRKEDLLTVLKQISALKYVSNLYEFLLATEK---------IVQTSELDTQFQ 
hTERT      1 ----MPRAPRCRAVRSLLR--SHYREVLPLATFVRRLGP-------QGWRLVQRGDPA-- 
mTERT      1 ----MTRAPRCPAVRSLLR--SRYREVWPLATFVRRLGP-------EGRRLVQPGDPK-- 
aTERT      1 ----MPRKPRHRVPEILWR--LFGNRARNLNDAIVDLIPN-----RNIQPEQCRCRGQ-- 
 
                                      Region I                 *       * 
ScEst2p   37 ------ILTTCFALPNSRKIALPCL--PGDLSHK----AVIDHCIIYLLTG---ELYNNV 
CaTERT    32 ------YMETVLVYK-SIKRPLPAI--RPQESFD----EFMKELVTRLVM----EKSNNV 
SpTrt1p   56 FSIF--LHSTVVGFDSKPDEGVQFS--SPKCSQS----ELIANVVKQMFDES-FERRRNL 
OtTERT   121 YFCHNTILCTEQSYDEKTIEKLAKL--EYKLEYKNSYIDMISKVIKELLIE---NKLNKL 
Eap123    56 IFAQTNIVATPRDYNEEDFKVIAR---KEVFSTG-LMIELIDKCLVELLSSSDVSDRQKL 
TtTERT    58 EFLTTTIIASEQNLVENYKQKYNQPN-FSQLTIK----QVIDDSIILLGN-----KQNYV 
hTERT     46 --AFRALVAQCLVCVPWDARPPPAAPSFRQVSCLK---ELVARVLQRLCE----RGAKNV 
mTERT     46 --IYRTLVAQCLVCMHWGSQPPPADLSFHQVSSLK---ELVARVVQRLCE----RNERNV 
aTERT     48 --GCLGCSSDKPAFLLRSDDPIHYRKLLHRCFVVLH--EQTPPLLDFSPTS--WWSQREI 
 
                *              *                             ** *       * 
ScEst2p   82 LTFGYKIA-----RNEDVN----NSLFCHS---------ANVNVTLLKGAAWKMFHSLVG 
CaTERT    75 IAYGYKTS-----AMESRS----IFTTFHSS--------GNFILTHITSHNWSTIFLLLG 
SpTrt1p  107 LMKGFSMNHEDF-RAMHVNGV--QNDLVSTF--------PNYLISILESKNWQLLLEIIG 
OtTERT   176 QTFGYKLVNNEFGNQNHLGMMQQNQDSSHNSNFMVKCDYINLNKQCMITKNWEKVYFYLG 
Eap123   112 QCFGFQLK------GNQLA----KTHLLTA---------LSTQKQYFFQDEWNQVRAMIG 
TtTERT   108 QQIGTTTI----------G----FYVEYEN---------INLSRQTLYSSNFRNLLNIFG 
hTERT     97 LAFGFALLD-----GARGGPPEAFTTSVRSYLP------NTVTDALRGSGAWGLLLRRVG 
mTERT     97 LAFGFELLN-----EARGGPPMAFTSSVRSYLP------NTVIETLRVSGAWMLLLSRVG 
aTERT    102 VERIIEMMQS---GCDCQNVICARYDKYDQ---------SSPILELLTSSSWEFLLKRVG 
 
                   **     *      **  *  *                * 
ScEst2p  124 TYAFVDLLIN--YTVIQFNGQFFTQIVGNRCNEP---------HLPPK------------ 
CaTERT   118 PKKFLELLVNNKGFVSKVNGES-VQIFGD-VNS----------H---------------- 
SpTrt1p  156 SDAMHYLLSKGSIFEALPNDNY-LQISGIPLFKNN-----VFEETVSK------------ 
OtTERT   236 DHLFMHIYKEYMIFLKTRDESL-VQISGTNIFCYLNEKLGRLQAAFYE------------ 
Eap123   153 NELFRHLYTKYLIFQRTSEGTL-VQFCGNNVFDH---------LKVND------------ 
TtTERT   145 EEDFKYFLIDFLVFTKVEQNGY-LQVAGVCLNQYFS---VQVKQKKWY------------ 
hTERT    146 DDVLVHLLARCALFVLVAPSCA-YQVCGPPLYQLGAATQARPPPHASG-PRRRLG----- 
mTERT    146 DDLLVYLLAHCALYLLVPPSCA-YQVCGSPLYQICATTDIWPSVSASYRPTRPVGRNFTN 
aTERT    150 HDVMVYLLQQTSIFLPLLGKKH-QQVSGPPLCIKHKRTLSVHENKRKR------------ 
 
 
ScEst2p  161 ------------------------WVQRSSSSSATAA----QIKQLTEP----------- 
CaTERT   150 ---------------------------R--KAVVVS-------KYITK------------ 
SpTrt1p  198 ------------------------KRKRTIETSITQNKS--ARKEVSWNS---------- 
OtTERT   283 ------------------------GPNKNAANSAAQGSNPEANDLISAEQRKIN------ 
Eap123   191 ------------------------KFDKKQKGGAAD---------MNEPR---------- 
TtTERT   189 ------------------------KNNFNMNGKATSNNNQNNANLSNEKKQENQ------ 
hTERT    199 ---CERAWNHSVREAGVPLGLPAPGARRRGGSASRSLPLPKRPRRGAAPEPERTPVGQGS 
mTERT    205 LRFLQQIKSSSRQEAPKPLALPSRGTKRHLSLTSTSVPSAKKARCYPVPRVEEGPHRQVL 
aTERT    197 -----------------DDN-VQPPTKRQWLSSAVDDCPKDDSATITPIVGEDVDQHREK 



ScEst2p  182 ----------------VT--NKQFLHKLNINSSSFFP------YSKILPSSSSIKKLTDL 
CaTERT   162 -----------------------FNVLYNSYSRDFSR------FEMIRPSIQTILQDILS 
SpTrt1p  222 ----------------IS--ISRFSIFYRSSYKKFKQD-----LYFNLHSICDRNTVHMW 
OtTERT   313 ---------------TAI--VMKKTHKYNIKAADESYLTNQEKGFWDDQIKRNRLFYCAH 
Eap123   208 ---------------------CCSTCKYNVKNEKDHFLNNINVPNWNNMKSRTRIFYCTH 
TtTERT   219 ---------------YIYPEIQRSQIFYCNHMGREPGVFKSSFFNYSEIKKGFQFKVIQE 
hTERT    256 WAHPGRTRGPSDRGFCVVSPARP-AEEATSLEGALSGTRHSHPSVGRQHHAGPPSTSRPP 
mTERT    265 PTPSGKSWVPSP----ARSPEVPTAEKDLSSKGKVSDLSLSG-SVCCKHKPSSTSLLSPP 
aTERT    239 KTTK-RS--------RIYLKRRRKQRKVNFKKVDCNAPCITPSTNGKVSTGNDEMNLHIG 
 
                  *             Region II            *   * 
ScEst2p  218 REAIFP--------------------------------TNLVKIPQRLKVR--------- 
CaTERT   193 FSGLNP--------------------------------GRSSKRYRGFKSL--------- 
SpTrt1p  259 LQWIFPRQ---------------------------FGLINAFQVKQLHKVIPLVSQ---- 
OtTERT   356 QNRFFQKH---------------------------ILNSKTLSQQQIRDNIYKEVF---- 
Eap123   247 FNRNNQFFK----------------------KHEFVSNKNNISAMDRAQTIFTNIF---- 
TtTERT   264 KLQGRQFIN----------------------S---DKIKPDHPQTIIKKTLLKEYQ---- 
hTERT    315 RPWDTPCPPVYAETK----HFLYSSGD-KEQLRPSFLLSSLRPSLTGARRLVETIF---- 
mTERT    320 RQNAFQLRP-FIETR----HFLYSRGDGQERLNPSFLLSNLQPNLTGARRLVEIIF---- 
aTERT    290 INGSLTDFVKQAKQVKRNKNFKFGLSETYSVIPPNHILKTLRPNCSDSKLLMNHIFGEVN 
 
                                                  *     *   * 
ScEst2p  237 -------------------INLTLQKLLKRHKRLNYVS----ILNSICPP---------- 
CaTERT   212 -------------------LSRIIANDKKCRYDILYAKF---IGTSKCN----------- 
SpTrt1p  288 ---------STVVPKRLLKVYPLIEQTAKRLHRISLSK----VYNHYCP----------- 
OtTERT   385 -------GFNRVRAELKGKVMSIIEQVIVNQKKFDFKY----YLSKNCPLPENWK----N 
Eap123   281 -------RFNRIRKKLKDKVIEKIAYMLEKVKDFNFNY----YLTKSCPLPENWR----E 
TtTERT   295 -------SKNFSCQEERDLFLEFTEKIVQNFHNINFNY----LLKKFCKLPENYQSLKSQ 
hTERT    366 -------LGSRPWMPGTPRRLPRLPQRYWQMRPLFLELL---GNHAQCPYGVLLKTHCPL 
mTERT    371 -------LGSRPRTSGPLCRTHRLSRRYWQMRPLFQQLL---VNHAECQYVRLLRSHCRF 
aTERT    350 VWSTTPSHGKGNCPSGSICLYHSLLKSLKNLIGKTKSSHLKMLLDKHCPVLLLQED--AL 
 
             *                                               *         * 
ScEst2p  264 LEGTVLDLSHLSRQ-------------SP-------------KERVLKFIIVILQKLLPQ 
CaTERT   239 FANVVSNKTEIS--------------------------------QVIQFVLLVLGKLLPL 
SpTrt1p  324 YIDTHDDEKILSYS-------------LK-------------PNQVFAFLRSILVRVFPK 
OtTERT   430 LKKSFLEDAAVSGE-------------LRGQVFRQLFEYQQDQRQISNFLTEFVANVFP- 
Eap123   326 RKQKIENLINKTRE-------------EKSKYYEELFSYTTDNKCVTQFINEFFYNILP- 
TtTERT   344 VKQIVQSENKANQQ-------------SCENLFNSLYDTEISYKQITNFLRQIIQNCVP- 
hTERT    416 RAAVTPAAGVCAREKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRACLRRLVPP 
mTERT    421 RTANQQVTDALN---------------TSPPHLMDLLRLHSSPWQVYGFLRACLCKVVSA 
aTERT    408 KSGTTSQSSRRQKADKLPHGSSSSQTGKPKCPSVEERKLYCTNDQVVSFIWAICRYIVPE 
 
              *     *      *   *  Region III  **         ** *   * 
ScEst2p  298 EMFGSKKNKGKIIKN-LNLLLSLPLNGYLPFDSLLKKLRLKDFRWLFISDIWFTKH---- 
CaTERT   267 DAWGGVSNK-KIIKDRVVDFLLLGANEKIHMDDLFRGIRLKDFKWLGRAHQISSKQ---- 
SpTrt1p  358 LIWGNQRIFEIILKD-LETFLKLSRYESFSLHYLMSNIKISEIEWLVLGKRSNAKMC--- 
OtTERT   476 KNFLEGKNK-KIFNKKMLQFVKFNRFESFTKISLLNKFRVNEVSWLSFKCKDENKK---- 
Eap123   372 KDFLTGRNR-KNFQKKVKKYVELNKHELIHKNLLLEKINTREISWMQVETSAKHFY---- 
TtTERT   390 NQLLGKKNF-KVFLEKLYEFVQMKRFENQKVLDYICFMDVFDVEWFVDLKNQKFTQ---- 
hTERT    476 GLWGSRHNERRFLRN-TKKFISLGKHAKLSLQELTWKMSVRDCAWLRRSPGVGCVP---- 
mTERT    466 SLWGTRHNERRFFKN-LKKFISLGKYGKLSLQELMWKMKVEDCHWLRSSPGKDRVP---- 
aTERT    468 SLLGTTHQMRVLRKN-IAWFVSRRRNEKCTVNQFLHKVKPSDFPFFARKELCCMVNGHEL 
 
                                                        Motif T 
ScEst2p  353 --NFENLNQ--LAICFISWLFRQLIPKIIQTFFYCTEISSTVT--IVYFRHDTWNKLITP 
CaTERT   322 --DFELRTA--FLKGYLWWLFEHLLKNILRSFWYITETSSIVSSELNYFPQYLWKELYES 
SpTrt1p  414 LSDFEKRKQ--IFAEFIYWLYNSFIIPILQSFFYITESSDLRN-RTVYFRKDIWKLLCRP 
OtTERT   531 --FFMNENEH-VFFKVLKWVFEDLAITLMRCYFYSTEKAKEYQ-RIFYYRKNIWNMIMRL 
Eap123   427 --YFDHENIY-VLWKLLRWIFEDLVVSLIRCFFYVTEQQKSYS-KTYYYRKNIWDVIMKM 
TtTERT   445 KRKYISDKRK-ILGDLIVFIINKIVIPVLRYNFYITEKHKEGS-QIFYYRKPIWKLVSKL 
hTERT    531 --AAEHRLREEILAKFLHWLMSVYVVELLRSFFYVTETTFQKN-RLFFYRKSVWSKLQSI 
mTERT    521 --AAEHRLRERILATFLFWLMDTYVVQLLRSFFYITESTFQKN-RLFFYRKSVWSKLQSI 
aTERT    527 QSESIRSTQQMLCTKWISWLFLEIVKKLVHFNFYATESQGGRL-NIYYYRKRSWERLISK 



                                                1 
ScEst2p  407 FIVE-YFKTYLVEN--NVCRN--HNSYTLSNFNHSKMRII--PKKSNNEFRIIAIPCRGA 
CaTERT   378 WVSK-YAKNNLVKMPSKIQREQLPCGKIKLIPKRSSFRVICVPIKRSLKLLNKKLELDTL 
SpTrt1p  471 FITS-MKMEAFEKINENNVRM----DTQKTTLPPAVIRLL--PKKNTFRLITN-LRKRFL 
OtTERT   587 SIDD-LLKQNLKQVEKKEMRI----FCESQNFAPGKLRLI--PKGDTFRPIMT--FNRKI 
Eap123   483 SIAD-LKKETLAEVQEKEVEE----WKKSLGFAPGKLRLI--PKKTTFRPIMT--FNKKI 
TtTERT   503 TIVK-LEEENLEKVEEKLIPE-----DSFQKYPQGKLRII--PKKGSFRPIMT--FLRKD 
hTERT    588 GIRQHLKRVQLRELSEAEVRQ---HREARPALLTSRLRFI--PKPDGLRPIVNMDYVVGA 
mTERT    578 GVRQHLERVRLRELSQEEVRH---HQDTWLAMPICRLRFI--PKPNGLRPIVNMSYSMGT 
aTERT    586 EISKALDGYVLVDDAEAESSR--------KKL--SKFRFL--PKANGVRMVLD--FSSSS 
 
                  2 
ScEst2p  460 DEE--EFTIY-KENHKNAIQPTQKILEYLR-NKRPTSFTKIYSPTQIADRIKEFKQRLLK 
CaTERT   437 EKEKREFERYRKEVLLPVGQILRLKLSKLR-DTYESYRASVHSSSDVAEKILDYRDSLLT 
SpTrt1p  523 IKQ----MGSNKKMLVSTNQTLRPVASILK-HLINEESSGIPFNLEVYMKLLTFKKDLLK 
OtTERT   638 PNQVGKFQSR--MTTNNKLQTAHMMLKNLKSKMFKHSFGFAVFNYDDIMKRYENFVQKWK 
Eap123   534 VNSD---RKTTKLTTNTKLLNSHLMLKTLKNRMFKDPFGFAVFNYDDVMKKYEEFVCKWK 
TtTERT   553 KQK-----NI-KLNLNQILMDSQLVFRNLK-DMLGQKIGYSVFDNKQISEKFAQFIEKWK 
hTERT    643 RTFR---REKRAERLTSRVKALFSVLNYER-ARRPGLLGASVLGLDDIHRAWRTFVLRVR 
mTERT    633 RALG---RRKQAQHFTQRLKTLFSMLNYER-TKHPHLMGSSVLGMNDIYRTWRAFVLRVR 
aTERT    632 RSQ--------------SLRDTHAVLKDIQ-LKEPDVLGSSVFDHDDFYRNLCPYLIHLR 
 
                                   A 
ScEst2p  516 KFNNVLPELYFMKFDVKSCYDSIPRMECMRIL-KDALKNE-NG----FFVR--------- 
CaTERT   496 RLG-EIPKLFILKSDMKECYDRLSQPVLMKKL-EELFENQDNKTL--YYVRYY------- 
SpTrt1p  578 HRM-FGRKKYFVRIDIKSCYDRIKQDLMFRIV-KKKLKDPEFVIR--KYATIH------- 
OtTERT   696 QIN--SPKLYFVAMDIEKCYDNVDCERVVNFLQKSDLMDKEYFILNTFVLKRK------- 
Eap123   591 QVG--QPKLFFATMDIEKCYDSVNREKLSTFLKTTKLLSSDFWIMTAQILKRK------- 
TtTERT   606 NKG--RPQLYYVTLDIKKCYDSIDQMKLLNFFNQSDLIQDTYFINKYLLFQRNKRPLLQI 
hTERT    699 AQD-PPPELYFVKVDVTGAYDTIPQDRLTEVIASIIKP-QNTYCVRRYAVVQKA---AH- 
mTERT    689 ALD-QTPRMYFVKADVTGAYDAIPQGKLVEVVANMIRHSESTYCIRQYAVVRRD---SQ- 
aTERT    677 SQSGELPPLYFVVADVFKAFDSVDQGKLLHVI-QSFLKDEYILNRCRLVCCGK------- 
 
 
ScEst2p  561 ---SQY---------------FFNTNTGV---LKLFNVVNA-SRVPKPYELYIDNVRTVH 
CaTERT   545 ---AQLDASHK----------LKKVKTTIDTQYHNLNILSS-SRHLSNCKSLVDKTKTIA 
SpTrt1p  627 ---ATSDRATKN---------FVSEAFSYFDMVPFEKVVQL-LSMKTSDTLFVDFVDYWT 
OtTERT   747 ---NNIIVERSN---------FRKLPIKQYFRYKFQKIGIDGSSYPTLFEILEDEFNDLN 
Eap123   642 ---NNIVIDSKN---------FRKKEMKDYFRQKFQKIALEGGQYPTLFSVLENEQNDLN 
TtTERT   664 QQTNNLNSAMEIEEEKINKKPFKMDNINFPYYFNLKERQIAYSLYDDDDQILQKGFKEIQ 
hTERT    753 ---GHVRKAFKS--------HVSTLTDLQPYMRQFVAHLQET--SPLRDAVVIEQSSSLN 
mTERT    744 ---GQVHKSFRR--------QVTTLSDLQPYMGQFLKHLQDSDASALRNSVVIEQSISMN 
aTERT    729 ----RSN--------------WVNKILVSSDKNSNFSRFTSTVPYNALQSIVVDKGENHR 
 
                                                                     B’ 
ScEst2p  599 L--SNQDVIN------VVEMEIFKTALWVEDK--------CYIREDGLFQGSSLSAPIVD 
CaTERT   591 L--QKGNILE------VCRSQIYDVVGSVKDARGNLH---LYKRKRGVFQGFSLLSIFCD 
SpTrt1p  674 K--SSSEIFK------MLKEHLSGHIVKIGNS--------QYLQKVGIPQGSILSSFLCH 
OtTERT   795 M--KRTIIVEQEQRKKFPKNDLLQPVLKICQNNYVTFNKKQYKQMKGIPQGLCVSYILSS 
Eap123   690 A--KKTLIVEAKQRNYFKKDNLLQPVINICQYNYINFNGKFYKQTKGIPQGLCVSSILSS 
TtTERT   724 SDDRPFIVINQDKPRCITKDIIHNHLKHISQYNVISFNKVKFRQKRGIPQGLNISGVLCS 
hTERT    800 E--ASSGLFD------VFLRFMCHHAVRIRGK--------SYVQCQGIPQGSILSTLLCS 
mTERT    793 E--SSSSLFD------FFLHFLRHSVVKIGDR--------CYTQCQGIPQGSSLSTLLCS 
aTERT    771 V--RKKDLMV------WIGNMLKNNMLQLDKS--------FYVQIAGIPQGHRLSSLLCC 
 
                                                               C 
ScEst2p  643 LVYDDLL-EFYSEFKASPSQD-----------------TLILKLADDFLIISTDQ---QQ 
CaTERT   640 ILYSAMV-HDCFQFLWKSKQD-----------------FLFVRLVDDFLLVTPDSNIYDQ 
SpTrt1p  718 FYMEDLI-DEYLSFTKKKG-------------------SVLLRVVDDFLFITVNKKDAKK 
OtTERT   853 FYYANLE-ENALQFLRKESMDPEK-----------PEINLLMRLTDDYLLMTTEKNNAML 
Eap123   748 FYYATLE-ESSLGFLRDESMNPEN-----------PNVNLLMRLTDDYLLITTQENNAVL 
TtTERT   784 FYFGKLE-EEYTQFLKNAEQVN-------------GSINLLMRLTDDYLFISDSQQNALN 
hTERT    844 LCYGDME-NKLFAGIRRDG--------------------LLLRLVDDFLLVTPHLTHAKT 
mTERT    837 LCFGDME-NKLFAEVQRDG--------------------LLLRFVDDFLLVTPHLDQAKT 
aTERT    815 FYYGHLERTLIYPFLEEASKDVSSKECSREEELIIPTSYKLLRFIDDYLFVSTSRDQASS 



                              D                                 E 
ScEst2p  682 VINIKK-------LAMGGFQKYNAKA-NRDKILAVSS-QSDDDTVIQ----FCAMHIFVK 
CaTERT   682 VHNI---------LSGKILESYGAFV-NKDKTVVVN--QTTTKTSID----FVGLEVNTT 
SpTrt1p  758 FLNLSLRGFEKHNFSTSLEKTVINFE-NSNGIINNTF-FNESKKRMP----FFGFSVNMR 
OtTERT   901 FIEKLYQLSLGNFFKFHMKKLKTNFALNLQKIGCTNT-TQDIDSINDDLFHWIGISIDIK 
Eap123   796 FIEKLINVSRENGFKFNMKKLQTSFPLSPSKFAKYGMDSVEEQNIVQDYCDWIGISIDMK 
TtTERT   830 LIVQLQNCANNNGFMFNDQKITTNFQ-FPQEDYNLEHFKISVQNECQ----WIGKSIDMN 
hTERT    883 FLRTLVRGVPEYGCVVNLRKTVVNFPVEDEALGGTAFVQMPAHGLFP----WCGLLLDTR 
mTERT    876 FLSTLVHGVPEYGCMINLQKTVVNFPVEPGTLGGAAPYQLPAHCLFP----WCGLLLDTQ 
aTERT    875 FYHRLKHGFKDYNCFMNETKFCINFE-DKEEHRCSSNRMFVGDNGVP-FVRWTGLLINSR 
 
 
ScEst2p  729 -----------ELEVWKHSSTMNNFHIRSKSSKGIFRS--LIALFNTRISYKTIDTNLNS 
CaTERT   726 -----------DLSIKRNSGLISLVTTNFRTFKTLVKY--LKTFYQLNLEGVLLDCSFGV 
SpTrt1p  812 SLDTLLACPKIDEALFNSTSVELTKHMGKSFFYKILRS--SLASFAQVFIDITHNSKFNS 
OtTERT   960 TLN------IIQNINIKKEGILCTLNVNMQTNESILWLKKKLKSFLMNNISFYFKSTINT 
Eap123   856 TLA------LMPNINLRIEGILCTLNLNMQTKKASMWLKKKLKSFLMNNITHYFRKTITT 
TtTERT   885 TLE------IKSIQKQTQQEINQTINVAISIKNLKSQLKNKLRSLFLNQLIDYFNPNINS 
hTERT    939 TLEV-----QSDYSSYARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLDLQVNS 
mTERT    932 TLEV-----FCDYSGYAQTSIKTSLTFQSVFKAGKTMRNKLLSVLRLKCHGLFLDLQVNS 
aTERT    933 TFEV-----QVDYTRYLSGHISSTFSVAWQNKPVRNLRQKLCYFLVPKCHPILFDSNINS 
 
 
ScEst2p  776 TNTVL--------MQIDHVVKNISEC--YKSAFKDLS----------------------- 
CaTERT   773 LENVL--------ENMGSLLRLVLRE--FKTKFTSIVK---------------------- 
SpTrt1p  870 CCNIYRLGYSM-CMRAQAYLKRMKDI--FIPQRMFITD---------------------- 
OtTERT  1014 KQFANITLSKL-YIAAAEKYVACCQE--FKRFHENTSL---------------------- 
Eap123   910 EDFANKTLNKL-FISGGYKYMQCAKE--YKDHFKKNLA---------------------- 
TtTERT   939 FEGLCRQLYHHSKATVMKFYPFMTKL--FQIDLKKSKQYSVQYGKENTNENFLKDILYYT 
hTERT    994 LQTVCTNIYKILLLQAYRFHACVLQLP-FHQQVWKNPTFFLR------------------ 
mTERT    987 LQTVCINIYKIFLLQAYRFHACVIQLP-FDQRVRKNLTFFLG------------------ 
aTERT    988 GEIVRLNIYQIFLLAAMKFHCYVYEVSRFWKLHPQTLFK--------------------- 
 
 
ScEst2p  803 ----INVTQNMQFHSFLQRIIEMTVS----GCPITKCDPLIEYE---------------- 
CaTERT   801 ----YDTFHCYKFIKFLYDISNYTIV----KYVETNSDWDGAPE---------------- 
SpTrt1p  905 ----LLNVIGRKIWKKLAEILGYTSRR---FLSSAEVKWLFCLG---------------- 
OtTERT  1049 ----GGQNIDIKIIHIIYVVIRSFFK----YLVCNVKSPVFERDDY-------------- 
Eap123   945 ----MSSMIDLEVSKIIYSVTRAFFK----YLVCNIKDTIFGEEHY-------------- 
TtTERT   997 VEDVCKILCYLQFEDEINSNIKEIFKN---LYSWIMWDIIVSYLKKKKQFKGYLNKLLQK 
hTERT   1035 -VISDTASLCYSILKAKNAGMSLGAKGAAGPLPSEAVQWLCHQAFLLK------------ 
mTERT   1028 -IISSQASCCYAILKVKNPGMTLKAS---GSFPPEAAHWLCYQAFLLK------------ 
aTERT   1027 ---FITISVRYMFRLINRRVRRINTGSSFRPVLKLYKEEVIWLGLD-------------- 
 
 
ScEst2p  839 ---VRFTILN----GFLESLSSNTSKFKDNIILLRKEIQHLQAYIYIYIHIVN------- 
CaTERT   837 ---LLNCIKQ----IIVKEFSS----FES-YLEIVEWVQTLNI----------------- 
SpTrt1p  942 ---MRDGLKPS--FKYHPCFEQLIYQFQSLTDLIKPLRPVLRQVLFLHRRIAD------- 
OtTERT  1087 ---QQFFIYSL--KFFITRFKQQKNEFAG-VYKILKAKEKKLEVAKIEFQIQ-------- 
Eap123   983 ---PDFFLSTL--KHFIEIFSTKKYIFNR-VCMILKAKEAKLKSDQCQSLIQYDA----- 
TtTERT  1054 IRKSRFFYLKEGCKSLQLILSQQKYQLNKKELEAIEFIDLNNLIQDIKTLIPKISAKSNQ 
hTERT   1082 -LTRHRVTYVPLLGSLRTAQTQLSRKLPGTTLTALEAAANPALPSDFKTIL--------- 
mTERT   1072 -LAAHSVIYKCLLGPLRTAQKLLCRKLPEATMTILKAAADPALSTDFQTILD-------- 
aTERT   1070 ---AYIQVLKKKNSRYRMLLIYLKSALSKHSLSQQLSSELKYATDRSNSSSLWKLNY--- 
 
 
ScEst2p      ---- 
CaTERT       ---- 
SpTrt1p      ---- 
OtTERT       ---- 
Eap123       ---- 
TtTERT  1114 QNTN 
hTERT        ---- 
mTERT        ---- 
aTERT        ---- 
 


