
 
Figure S1. Motif sequences identified in CcCesA proteins of C. citriodora. The height of different amino acids 
represents repeatability. The scale bar at the bottom indicates the length of the motif protein sequence. 
  



 

 

 

 

 

 

 
 
Figure S2. Alignments of the deduced amino acid sequences of CcCesAs in C. citriodora. The three aspartate 
(D) residues, the QxxRW motif and CxxC motif that are critical for the function of CesA (see text) are marked by 
the shade of cyan. 
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         *        20         *        40         *        60         *        80         *       100         *       120         *       140         *       160         
MEANAGLVAGSYKRNELVRIRHDSDSAPKPLKHFNGQMCQICGDTVGLSVNGDVFVACNECAFPVCRPCYEYERKDGNQCCPQCKTRYKRHKGSPRVEGDDEEDG-IDDLENEFNYTQGN-ARRR------------QWQGEDPDLSSSSRHESQH-----------PI
--MSGFAVGSHSRNELHVTHGGAADEHRSPARQNASKTCRVCGDEVGLKDDGAPFAACLECGFPVCRPCYEYERSDGNQCCPQCNTRYKRHKGCPRVAGDDEDDH---------------------------------FDGEDFEEEFQIKNRGEN-----------EV
MEANGGMVAGSYKRNELVRIRHDSDGGPKPLKNLNGQICQICGDTVGLTASGDVFVACNECAFPVCRPCYEYERKDGNQSCPQCKSRYKRHKGSPRVEGDDDEDE-VDDLENEFNYAQGTSAARR------------QWQGEDPDLSSSSRHESQH-----------PI
MEAGAGLVAGSHNRNELVVIHGHEEPKP--LKNLDGQVCEICGDEVGLTVDGDLFVACNECGFPVCRPCYEYERREGSQLCPQCKTRYKRLKGSPRVEGDDDEED-IDDIEHEFNIEDEQNKHKY------LAEAMLHGKMSYGRGPEDDDNAQFP-----------PV
MEASTGLVAGSHNPNEVVIILGHEEPKPSNLKNLDGQVCEICGDEVGLTVDGDLFVACHECGFPVCRPCYEYERREGTQLCPQCKTRYRRLKGSPRVEGDEDEED-IDDIEHEFNIEGEQNKHKH------LAEAMLHGKMSYGRGPHDDGNAQCP-----------PV
MES-------------------EGETGGKSMKILGGQVCQICGDNVGKSVDGEPFVACDVCAFPVCRPCYEYERKDGNQSCPQCKTRYKRHRGSPDILGDQEDDADADDSVSDFNYS-ENQNLNRKTEERILSWHMRYGQNEDVSAPNYDKEVSHN-----------HI
MEVSAGLVAGSHNRNELVVIRRENELGQKPVQQLSGQICQICGDDVGLTVDGELFVACNECAFPICRTCYEYERREGSQVCPQCKTRFKRLKGCARVDGDEEEDD-VDDLENEFSFYGRHRQEMDR--QGYSAEAMLHGHMSYGRASDSDLSQVHP---------LPQV
------------------------------MMESGVPLCNTCGESVGVDEKGEVFVACQECNFAICKACVEYEIKEGRKVCLRCGTPFEVNS-----MADAEKNE---------------------------------LG-----------SRSTM-----------AA
MES-------------------EAETGGKPLKNMGGQVCQICSDNVGKTLSGEPFIACDVCAFPVCRPCYEYERKDGNQSCPQCKTRYKRHKGSPAILGDHEEDGDAGN---DYSYSSEDQTQKEKIAERMLSWHMTYGRGENVAPANYDGEVSHN-----------HI
MDTG-RLVTGSHNRNEFILINADEVGRVTCVKHLSGEICQICADEIEITGDGEPFVACNECAFPVCRHCYEYERSEGTQACPHCKTRYKRIKGSLRVEGDEEEEN-TDDLEREFDIGDSGRGNQY-----CMAEDMLSTRLNFGPDLQMHATGVTTPSELDASSVVPEI
MDTG-RLVTGSHNRNEFILINADEVGRVTCVKHLSGEICQICADEIEITGDGEPFVACNECAFPVCRHCYEYERSEGTQACPHCKTRYKRIKGSLRVEGDEEEEN-TDDLEREFDIGDSGRGNQY-----CMAEDMLSTRLNFGPDLQMHATGVTTPSELDASSVVPEI
MNTGGRLIAGSHNRNEFVLINADETSRIKSVKELSGQICQICGDEVEIA-DGELFVACNECAFPVCRPCYEYERREGNQACPQCKTRYKRLKGSPRVEGDEEEDD-IDDLDNEFDYDPSDSQQ--------VTEKMFSSRLNYGRSAHPNASGVPT--EVESSPLSSQI
m                                  g  C  C d 6     G  F AC eC Fp6C4 CyEYEr  G q Cp Ck3r5 r  g     gD                                                                     
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*       180         *       200         *       220         *       240         *       260         *       280         *       300         *       320         *       3
PLLTSGQPVSGEIPCATPDNQSVRTTSGPLGPSDR--HSVHSVDPRQPVPVRIVDPSRDLNSYGLGNVDWKERVESWKLKQEKNIPHMTS---RYPEGKGDIEG-TGSNGEELQMADDARLPLSRIVPISSSHLTPYRVVIILRLIILGFFLQYRATHPVKDAYPLWLT
RLQGFDRSENGDNHAPQVHQNGQVFSS--------------------------AGSVVGAELEGEGNAEWKERIEKWKIRQEKRG------------LVSKDDGGNGDGEEDDYLMAEARQPLSRKVPISSSKISPYRIVIVMRLIVLGFFLHFRILTPANDAFALWLI
PLLTNGQSMSGEIPCASLDSQSVRTTSGPLGPSDKHLHSLPYVDPRQPVPVRIVDPSKDLNTYGLGNVDWKERVEGWKLKQEKNMTQMPN---KYHEGKGDIEG-TGSNGEELQMADDARQPMSRVVPISSSQLTPYRVVIILRLIILGFFLQYRVTHPVKDAYPLWLT
IAGVRSRPVSGEFPISSYGHGE--MPSS----------------LHKRVHPYPISEPGSERWDEKKEGGWKERMDDWKLQQ-----------------GNLGPEPDDLNDPDMAMIDEARQPLSRKVPIASSKINPYRMVIVARLVILAFFLRYRILNPVHDAFGLWLT
EAGVRSQPVNGEFPISSYGQREQMMPPS----------------LHKRVHPDPISEHGSEGWEEKNEGGWKKRMDDWKLQQ-----------------GNLGP--DDINDPDMAAIDEARQPLSRKVPIAPSKINPYRMLIVVRLVVMAFLLQYRILNPVHDAIGLWLT
PRLTSGQEVSGELSAASPERLSVASPD--VGAGKRIHSLPYVADANQSPNIRMVDPVREFGSSGLNNVAWKERVDGWKMKQEKNVAPMSTAQATSERGGVDIDASTDVLVDDSLLNDEARQPLSRKVSVPSSRINPYRMVIVLRLIILSIFLHYRITNPVPNAYALWLI
PLLTNGQMVDDIPPEHHALVPAYMGAGGG-GGGGKRIHPLPFTDSGLPVQPRSMDPSKDLAAYGYGSIAWKERMESWKQRQ-EKLQMMKN----EKGGKD---WGDDGDNPDLPLMDEARQPLSRKLPISSSQINPYRMIIIIRLVVLGFFFHYRVMHPVNDAYALWLI
HLN--DPQDMG------VHAR--HISS--------------------------VSTLDSEYNDESGNPIWKNRVESWKDKKNKKKK--------APTKAEKQAQVPPEQQMEEKQLADAAEPLSTIIPIHKSKLAPYRTVIIMRLIILALFFHYRVTHPVDSAYPLWLT
PLLTSRQEVSGELSAASPERLSMASPG--VGRVNRVRPLSYASDVTQSPNIRVVDPAREFGSPGIGNVAWKERVDGWKMKQEKNVGPMSTGQATSERGAGDIDASTDVLVDDSLLNDEARQPLSRKVSIPSSRINPYRMVIMLRLVILSIFLHYRITNPVPNAYALWLI
PLLTYGQENVGISFNRDALIIPPFMSQG------RGIHPMPNSDSSVPLPPRALDPKKDSAVYGFGTVAWKERMEEWKKKQNERLQVVKH----DRGSDG-----PEPDDPDLPTMDEGRQPLSRKLPVPSSKISPYRLIIILRLVILGLFFHYRILHPVNDAYGLWLT
PLLTYGQENVGISFNRDALIIPPFMSQG------RGIHPMPNSDSSVPLPPRALDPKKDSAVYGFGTVAWKERMEEWKKKQNERLQVVKH----DRGSDG-----PEPDDPDLPTMDEGRQPLSRKLPVPSSKISPYRLIIILRLVILGLFFHYRILHPVNDAYGLWLT
PLLTYGQEDAEISPDQHALIVPPATGHA------YRVHPMPYPDSSNPLQPRPMAPEKDITLYGYGSVAWKDKMEKWRKKQNEKLQVVKH----EGAGDGGEFGSNELDDPDLPMMDEGRQPLSRKLPIPSSKINPYRLIIVFRLVILGLFFHYRILHPVHDAYGLWLT
          g                                                          WK 46  W4  q                                   d  r P6Sr 6p6 sS 6 PYR 6I6 RL666  f  5R   Pv  A  LWL 

       
       
 :  307
 :  254
 :  310
 :  283
 :  285
 :  305
 :  317
 :  204
 :  303
 :  316
 :  316
 :  316
       

             
             
CcCesA1    : 
CcCesA2    : 
CcCesA3    : 
CcCesA4    : 
CcCesA5    : 
CcCesA6    : 
CcCesA7    : 
CcCesA8    : 
CcCesA9    : 
CcCesA10.1 : 
CcCesA10.2 : 
CcCesA11   : 
             

                                                                                                                                                                         
40         *       360         *       380         *       400         *       420         *       440         *       460         *       480         *       500       
SVICEIWFALSWLLDQFPKWFPVNRETYLDRLALRYDREGELSQLAPVDVFVSTVDPLKEPPLVTANTVLSILAVDYPVDKVSCYVSDDGSAMLTFEALSETAEFAKKWVPFCKKHNIEPRAPEFYFAQKIDYLKDKIQPSFVKERRAMKREYEEFKVRINALVAKAQK
SVICETWFAFSWILDQFPKWNPINRETYLDRLSIRFEREGEPNRLAPVDVFVSTVDPLKEPPIITANTVLSILSVDYPVDKVCCYVSDDGASMLLFDTLSETAEFARRWVPFCKKYSIEPRTPEFYFSQKIDYLKDKVEPSFVKERRAMKREYEEFKVRINALVAKAQK
SVICEIWFALSWLLDQFPKWSPINRETYLDRLTLRYDREGEPSQLAPVDVFVSTVDPLKEPPLITANTVLSILAVDYPVDKVSCYVSDDGSAMLTFESLSETAEFARKWVPFCKKHNIEPRAPEFYFAQKIDYLKDKIQPSFVKERRAMKREYEEFKVRINALVAKAQK
SIICEIWFAFSWILDQFPKWFPIDRETYLDRLSLRYEREGEPNMLSPVDIFVSTVDPMKEPPLVTSNTVLSILAMDYPVDKISCYVSDDGASMLTFESLSETAEFARKWVPFCKKFSIEPRAPEMYFTLKIDYLKDKVQPTFVKERRAMKREYEEFKVRINALVAKASK
SIICEIWFTLSWILDQFPKWFPIDRETHLDRLSLRYEREGEPNMLSPVDIFVTTVDPMKEPPLVTANTALSILAMDYPVDKISCYVHDDGASMLTFESLSETAEFARKWVPFCKKFSIEPRAPEMYFTLKIDYLQDKVQPTFVKERRAMKREYEEFKVRINALVAKAST
SVICEIWFAISWILDQFPKWFPVNRETYLDRLAIRYDREGEPSQLAAVDIFVSTVDPLKEPPLVTANTVLSILAVDYPVDKVSCYVSDDGAAMLTFEALSETSEFARKWVPFCKKYSIEPRAPEWYFALKIDYLKDKVHPSFVKDRRAMKREYEEFKVRVNGLVAKAQK
SVICEIWFALSWILDQFPKWLPIDRETYLDRLSLRYEKEGQPSQLAPVDIFVSTVDPLKEPPLVTANTVLSILAVDYPVDKVSCYVSDDGAAMLTFEALSETSEFARKWVPFCKKFNIEPRAPEFYFAQKIDYLKDKVEASFVKERRAMKREYEEFKVRINALVAKAQK
SIICEIWFAYSWVLDQFPKWSPINRITHVDRLSARHEREGEPSELAAVDFFVSTVDPLKEPPLITANTVLSILAVDYPVDKVSCYLSDDGAAMLTFESLVETADFARKWVPFCKKFSIEPRTPEFYFSQKIDYLKDKIQPSFVKERRAMKRDYEEFKVRVNALVAKAQK
SVICEIWFAISWIFDQFPKWFPVNRETYLDRLALRYDREGEPSQLAAVDIFVSTVDPLKEPPLVTANTVLSILAVDYPVDKVSCYVSDDGAAMLTFEALSETAEFARKWVPFCKNYNIEPRAPEWYFTQKIDYLKDKVQPSFVKYRRAMKREYEEFKVRINALVAKAQK
SVICEIWFAMSWILDQFPKWYPIKRETYLDRLSLRYEKEDKPSKLADIDIFVSTVDPMKEPPLITANTVLSILAVDYPVDKVACYVSDDGAAMLTFEALSETSEFATKWVPFCKRFNIEPRAPEWYFSQKVDYLKDKVNPEFVRERRAMKREYEEFKVRINGLVAMAQK
SVICEIWFAMSWILDQFPKWYPIKRETYLDRLSLRYEKEDKPSKLADIDIFVSTVDPMKEPPLITANTVLSILAVDYPVDKVACYVSDDGAAMLTFEALSETSEFATKWVPFCKRFNIEPRAPEWYFSQKVDYLKDKVNPEFVRERRAMKREYEEFKVRINGLVAMAQK
SVICEIWFAVSWILDQFPKWYPIERETYLDRLSLRYEREGKPSGLAHVDVFVSTVDPMKEPPLITANTVLSILAVDYPVDKVACYVSDDGAAMLTFEALSETSEFAKKWVPFCKRFNIEPRAPEWYFSQKIDYLKNKVHPEFVRERRAIKREYEEFKVRINALVAMAQK
S6ICEiWFa SW6lDQFPKW P6 ReTy6DRL  R  4Eg p  La 6D FV3TVDP6KEPP66TaNTvLSILa6DYPVDK6 CY6sDDGa MLtFe LsET eFA 4WVPFCK   IEPRaPE YF  K6DYLk1K6 p FV4eRRA6KReYEEFKVR6N LVA Aqk
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  *       520         *       540         *       560         *       580         *       600         *       620         *       640         *       660         *      
VPEEGWTMQDGTPWPGNNPRDHPGMIQVFLGHSGGLDTDGNELPRLVYVSREKRPGFQHHKKAGAMNALIRVSAVLTNGAYLLNVDCDHYFNNSKALKEAMCFMMDPALGKKTCYVQFPQRFDGIDLHDRYANRNIVFFDINLKGLDGIQGPVYVGTGCCFNRQALYGY
KPEEGWVMQDGTPWPGNNTRDHPGMIQVYLGSAGALDVEGKELPRLVYVSREKRPGYQHHKKAGAMNALVRVSAVLTNAPFLLNLDCDHYINNSKAIREAMCFLMDPQLGKKLCYVQFPQRFDGIDRHDRYANRNIVFFDINMRGLDGSQGPVYVGTGCVFNRQALYGY
MPEEGWTMQDGTAWPGNNPRDHPGMIQVFLGHSGGLDTDGNELPRLVYVSREKRPGFQHHKKAGAMNALIRVSAVLTNGAYLLNVDCDHYFNNSKALKEAMCFMMDPAYGKKTCYVQFPQRFDGIDLHDRYANRNIVFFDINLKGLDGIQGPVYVGTGCCFNRQALYGY
VPPEGWIMQDGTPWPGNNTKDHPGMIQVFLGHSGGLDADGNELPRLVYVSREKRPGFQHHKKAGAMNALIRVSGVLTNAPFMLNLDCDHYINNSKAAREAMCFLMDPQIGRKVCYVQFPQRFDGIDTHDRYANRNTVFFDINMKGLDGIQGPVYVGTGCVFRRQALYGY
VPPEGWIMQDGTPWPGNNTKDRPGMIQVFLGHSGDLDAEGNELPHLVYVSRERRPAFQHHQKAGAMNALVRVSGVLTNAPFMLNLDCDHYVNNSKAVREAMCFLMDPKIGTKVCFVQFPQRFDGIDRHDRYANKNTVFFDINMKGLDGIQGPVYVGTGCIFRRKALYGY
IPEEGWIMQDGTPWPGNNTRDHPGMIQVFLGQSGGLDAEGNELPRLVYVSREKRPGFQHHKKAGAMNALVRVSAVLTNGPFLLNLDCDHYINNSKALREAMCFLMDPNLGKHVCYVQFPQRFDGIDRNDRYANRNTVFFDINLRGLDGIQGPVYVGTGCVFNRTALYGY
VPEEGWTMQDGTPWPGNNVRDHPGMIQVFLGQSGGHDSDGNELPRLVYVSREKRPGFNHHKKAGAMNALVRVSAVLTNAPYLLNLDCDHYFNNSKAIRESMCFMMDPLIGKRVCYVQFPQRFDGIDRHDRYANRNTVFFDINMKGLDGIQGPIYVGTGCVFRRLALYGY
APEEGWTMQDGTPWPGNNSRDHPGMIQVFLGSSGAHDVEGNELPRLVYVSREKRPGFQHHKKAGAENALVRVSAILTNAPYILNLDCDHYVNNSNAVREAMCFLMDPQVGRDVCYVQFPQRFDGIDRSDRYANRNTVFFDVNMKGLDGIQGPVYVGTGCVFNRQALYGY
IPEEGWIMQDGTPWPGNNTRDHPGMIQVFLGQSGGLDAEGNELPRLVYVSREKRPGFQHHKKAGAMNALVRVSAVLTNGPFLLNLDCDHYINNSKALREAMCFLMDPNLGKHVCYVQFPQRFDGIDKNDRYANRNTVFFDINLRGLDGIQGPVYVGTGCVFNRTALYGY
VPEEGWTMQDGTPWPGNNIRDHPGMIQVFLGQNGVHDVEGNELPQLVYVSREKRPGFDHHKKAGAMNALVRVSAVITNAPYLLNVDCDHYINNSKALREAMCFMMDPISGKKICYVQFPQRFDGIDRHDRYSNRNVVFFDINMKGLDGIQGPIYVGTGCVFRRQALYGY
VPEEGWTMQDGTPWPGNNIRDHPGMIQVFLGQNGVHDVEGNELPQLVYVSREKRPGFDHHKKAGAMNALI-----------------------------------------------------------------------NMKGLDGIQGPIYVGTGCVFRRQALYGY
VPEEGWTMQDGTPWPGNNVRDHPGMIQVFLGHSGVRDDDGNELPRLVYVSREKRPGFEHHKKAGAMNALIRVSAVISNAPYLLNVDCDHYINNSKALREAMCFMMDPTSGKKICYVQFPQRFDGIDRHDRYSNRNVVFFDINMKGLDGLQGPIYVGTGCVFRRQALYGH
 PeEGW MQDGTpWPGNN 4DhPGMIQV5LG  G  D  GnELP LVYVSRE4RPg5 HHkKAGAmNAL6rvs    n    ln dcdhy nnska  eamcf mdp  g   c vqfpqrfdgid  dry n n vffd N64GLDG QGP6YVGTGC F R ALYGy
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 680         *       700         *       720         *       740         *       760         *       780         *       800         *       820         *       840     
DPVLTEADLEP------NIIVKSCCGPRKKGKGSDKK----HIDKKRAVK--------RTDSNIPIFNMEDIEEGMEG--YDDERSLLMSQKSLEKRFGQSPVFIAATFMEQGGLPPSTNPATLLKEAIHVISCGYEDKTEWGKEIGWIYGSVTEDILTGFKMHARGWI
DPPVSQKRPKMTCDC-WPSCCCCCCGGSRKSKSKKKDDTNLLGSVHTKKKKMTGKNYLKKKGSGPVFDLEDIEEGLEG-YDELEKSSLMSQKNFEKRFGQSPVFIASTLMEDGGLPEGTNSTSLIKEAIHVISCGYEEKTEWGKEIGWIYGSVTEDILTGFKMHCRGWK
DPVLTEEDLEP------NIIIKSCCGSRKKGKGGNKK----YIDKKRAMK--------RTESTVPIFNMEDVEEGVEG--YDDERSLLMSQKSLEKRFGQSPVFIAATFMEQGGLPPSTNPATLLKEAIHVISCGYEDKTEWGKEIGWIYGSVTEDILTGFKMHARGWI
EPPKGPKRPKMV-----SCDCCPCFGRRRKLPKYSKH-----------------------SANGDAANLEGMDD---------DKELLMSEMNFEKKFGQSAIFVTSTLMDQGGVPPSSSPAALLKEAIHVISCGYEDKTEWGTELGWIYGSITEDILTGFKMHCRGWR
EPPKGRKRPKMG-----SCDCCPCFGHRKKIPKYSKH-----------------------GANGEAANLQGTDD---------DKELLKSQINFEK-FGQSAILATSTLMDQGGVPPSSSPATLLKEAIHVISCGYEDKTEWGTELGWIYGSITEDILTGFKMHCRGWR
EPPHKPKHRKS------GFLSSLCGGSRKK-ARSSKK----GSDKKKSSK--------HVDPTVPIFSLEDIEEGVEGAGFDDEKSLLMSQMSLEKRFGQSAVFVASTLMENGGVPQSATPETLLKEAIHVISCGYEDKSDWGSEIGWIYGSVTEDILTGFKMHARGWR
DAPKAKKPPTRTCNCLPKWCCCGCCCSGKKKKKKTTKP---KTELKKRFF--------KKGDAGTPPPLEGIEEGIEG--IEAENPT--PQHKLEKKFGQSPVFVASTLLEDGGTLKGASPASLLKEAIHVISCGYEDKTEWGKEVGWIYGSVTEDILTGFKMHCHGWR
GPPTMPNLPKPSSSCSWCGSCSCCCP----SKKATKD----LSEVYRDSK--------REDLNAAIFNLGEIDN-----YDEHERSMLISQMSFEKTFGMSTVFIESTLMENGGVPDSANPSMLIKEAIHVISCGYEEKTAWGKEIGWIYGSVTEDILTGFKMHCRGWR
EPPLKPKHKKP------GVLSLLCGGLSKKSSKSSKK----SSDKKRSGK--------HVDNTVPVFSLDDIEEGVEGAGFDDEKSLLMSQMSLEKRFGQSGVFVASTLMENGGVPQSATPETLLKEAIHVISCGYEDKTEWGSEIGWIYGSVTEDILTGFKMHARGWR
DAPIKKKPPRKTCNCWPKWCCL-CCGSRKRDRKLKSN------KQKKTVR--------NREASRQIHALENIEEGIEG--IDNEKSSLMSRVKFEKKFGQSPFFIATTLMEEGGIPKGATTASLLKEAIHVISCGYEDKTEWGKEVGWIYGSVTEDILTGFKMHCHGWR
DAPIKKKPPRKTCNCWPKWCCL-CCGSRKRDRKLKSN------KQKKTVR--------NREASRQIHALENIEEGIEG--IDNEKSSLMSRVKFEKKFGQSPFFIATTLMEEGGIPKGATTASLLKEAIHVISCGYEDKTEWGKEVGWIYGSVTEDILTGFKMHCHGWR
DAPAKKKRPSKTCNCWPKWWCC-CCCGGRKNKKGKTK------ERSKKTK--------NRETSKQIHALENIEEGVPG--VSNEKPSEMTQIKLEKKFGQSPVFVASTLLDDGGVPPDASPASLLKEAIQVISCGYEDKTEWGKEVGWIYGSVTEDILTGFKMHCHGWR
  p                    C                                            6              e   l      EK FGqS  f   Tl6  GG p       L6KEAIhVISCGYEdK3eWG E6GWIYGS6TEDILTGFKMH  GW 
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    *       860         *       880         *       900         *       920         *       940         *       960         *       980         *      1000         *    
SIYCMPPRPAFKGSAPINLSDRLNQVLRWALGSIEILLSRHCPIWYGYSG-RLKWLERLAYINTIVYPLTSIPLIAYCTLPAFCLLTGKFIIPEISNFASMWFILLFVSIFATGILELRWSGVSIEDWWRNEQFWVIGGTSAHLFAVFQGLLKVLAGIDTNFTVTSKAS
SVYCMPKRPAFKGSAPINLSDRLHQVLRWALGSVEIFLSRHCPLWYAWGG-KLKLLERLAYINTIVYPFTSIPLLAYCTIPAVCLLTGKFIIPTLNNFASIWFLALFLSIIATGILELRWSGVSIEDWWRNEQFWVIGGVSAHLFAVFQGLLKVLAGVDTNFTVTAKAA
SIYCMPPRPAFKGSAPINLSDRLNQVLRWALGSIEILLSRHCPIWYGYTG-RLRLLERLAYINTIVYPLTSIPLIAYCTLPAFCLLTNKFIIPEISNFASMWFILLFVSIFTTGILELRWSGVSIEDWWRNEQFWVIGGTSAHLFAVFQGLLKVLAGIDTNFTVTSKAA
SIYCMPKRPAFKGSAPINLSDRLNQVLRWALGSVEIFFSRHSPVWYGYKGGKLKWLERFAYVNTTIYPFTSLPLLAYCTLPAICLLTDKFIMPPISTFASLFFIALFISIFATGILELKWSGVSIEEWWRNEQFWVIGGVSAHLFAVVQGLLKILAGIDTNFTVTSKAT
SIYCMPKRPAFKGSAPINLSDRLSQVLRWAHGSVEIFLSHHCPVWYGYKAGKLRWLQRFAYVHTTIYPFTSLPLIAYCTLPAICLLTDKFIMPPISTFASLFFIGLFISMFATSILESRWSGVGIEEWWRNEQFSIIGGVSAHLFAVVLGLLKILAKVDTDFTVTSKAA
SIYCMPKRPAFKGSAPINLSDRLNQVLRWALGSVEILFSRHCPIWYGYNG-RLKWLERFAYVNTTIYPITAIPLLMYCTLPAVCLLTNKFIIPQISNIASIWFISLFLSIFATGILEMRWSGVGIDEWWRNEQFWVIGGVSAHLFAVFQGLLKVLAGIDTNFTVTSKAS
SIYCIPARPAFKGSAPINLSDRLHQVLRWALGSIEIFLSRHCPLWYGYGG-GLKWLERLSYINATVYPWTSIPLLAYCTLPAVCLLTGKFITPELSNVASLWFLSLFICIFATSILEMRWSGVGIDEWWRNEQFWVIGGVSAHLFAVFQGLLKVLAGVDTNFTVTSKGG
SIYCMPLRPAFKGSAPINLSDRLHQVLRWALGSVEIFLSRHCPLWYGYGGGRLKWLQRLAYINTIVYPFTSLPLVAYCSIPAICLLTGKFIIPTLSNLASMLFLGLFLSIIVTSVLELRWSGVSIEEWWRNEQFWVIGGVSAHLFAVFQGFLKMLAGVDTNFTVTTKAA
SIYCMPKRPAFKGSAPINLSDRLNQVLRWALGSVEILFSRHCPIWYGYSG-RLKWLERFAYVNTTIYPVTAIPLLMYCTLPAVCLLTNKFIIPQISNIASIWFISLFLSIFATGILEMRWSGVGIDEWWRNEQFWVIGGVSSHLFAVFQGLLKVLAGIDTNFTVTSKAT
SVYCMPKRPAFKGSAPINLSDRLHQVLRWALGSVEILLSRHCPIWYGYGC-GLKWLERFSYINSVVYPLTAIPLIAYCTLPAVCLLTGKFIVPEISNYASLIFMALFISIAATGILEMQWGGVGIHDWWRNEQFWVIGGVSSHLFALFQGLLKVLAGVDTNFMVTSKAG
SVYCMPKRPAFKGSAPINLSDRLHQVLRWALGSVEILLSRHCPIWYGYGC-GLKWLERFSYINSVVYPLTAIPLIAYCTLPAVCLLTGKFIVPEISNYASLIFMALFISIAATGILEMQWGGVGIHDWWRNEQFWVIGGVSSHLFALFQGLLKVLAGVDTNFMVTSKAG
SVYCIPKRPAFKGSAPINLSDRLHQVLRWALGSVEIFLSRHCPIWYGYGG-GLKWLERFSYINSVVYPWTSIPLIVYCTLPAICLLTGKFIVPEISNYASLVFMGLFILIAVTGILEMQWGGVGIDDWWRNEQFWVIGGVSSHLFALVQGLLKVLGGVNTNFTVTSKAA
S6YC6P RPAFKGSAPINLSDRL QVLRWAlGS6EI  SrHcP6WYg5    L4wL2R  Y6n  6YP T 6PL6 YC36PA CLLT KFI P 6sn AS6 F6 LF6s6  T 6LE  W GV I  WWRNEQFw6IGGvS HLFA6 qGlLK6Lag61T1FtVT Ka 
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  1020         *      1040         *      1060         *      1080         *      1100         *      1120         *     
DDDGDFAELYVFKWTSLLIPPTTVLIVNLVGIVAGVSYAINSGYQSWGPLFGKLFFAIWVIAHLYPFLKGMVGRQNRTPTIVIVWSILLASIFSLLWVRIDPFTTDATKAAAKGQCGINC-
ED-TEFGELYLFKWTTLLIPPTTLIILNMVGVVAGVSDAINNGYGSWGPLFGKLFFAFWVIVHLYPFLKGLMGRQNRTPTIVVLWSVLLASIFSLVWVRIDPFLPKQTGPVLKPCG-VEC-
DEEGDFAELYVFKWTSLLIPPTTVLIVNMIGIVAGVSYAINSGYQSWGPLFGKLFFAIWVIAHLYPFLKGLLGRQNRTPTIVIVWSILLASIFSLLWVRIDPFTSSSTTSSANGQCGVNC-
DD-EEFGELYTFKWTTLLIPPTTILIINLVGVVAGISDAINNGYQAWGPLFGKLFFAFWVILHLYPFLKGLMGRQNRTPTIVVIWSILLASIFSLLWVRIDPFVLKTKGPDTK-QCGINC-
HD-EEFGDLYTFKWTTLLIPPTTILIINLVGIVAGITDAINNGNQAIGLLLGKLFFSFWVIAHLYPFLKGLMGRQNRTPTIVVIWSILLASIFSLLWVKIDPFVLKTGGPNTK-QCGNNC-
DEDGDFAELYMFKWTTLLIPPTTLLIINLVGVVAGISYAINSGYQSWGPLFGKLFFAFWVIVHLYPFLKGLMGRQNRTPTIVVVWSILLASIFSLLWVRIDPFTTRVTGPDVE-QCGINC-
ED-EEFAELYAFKWTTLLIPPTTLLIINLIGVVAGVSNAINNGYESWGPLFGKLFFAFWVIVHLYPFLKGLLGRQNRTPTIIIVWSILLASIFSLLWVRIDPFLAKSDGPLLE-ECGLDCN
DD-AEFGELYIIKWTTLLIPPTTLLIVNMVGVVAGFSDALNKGYEAWGPLFGKVFFAFWVILHLYPFLKGLMGRQNRTPTIVVLWSVLLASVFSLVWVKIDPFVSNANADLTQSCSSIDC-
DEEGDFTELYMFKWTTLLIPPTTLLIINLVGVVAGISYAINSGYQSWGPLFGKLFFAFWVIVHLYPFLKGLMGRQNRTPTIVVVWSILLASIFSLLWVRIDPFTTRVTGPDIE-ECGINC-
DD-GEFSELYLFKWTSLLVPPLTLLILNIIGVVVGVSDAINNGYETWGPLFGKLFFALWVIVHLYPFLKGFMGKQDRVPTIIIVWAILLASILTLLWVRINPFVSK-DGIVLE-VCGLDCN
DD-GEFSELYLFKWTSLLVPPLTLLILNIIGVVVGVSDAINNGYETWGPLFGKLFFALWVIVHLYPFLKGFMGKQDRVPTIIIVWAILLASILTLLWVRINPFVSK-DGIVLE-VCGLDCN
DD-GEFSELYIFKWTSLLVPPMTLLIMNIVGVVVGISDAINNGYDSWGPLFGRLFFALWVIIHLYPFLKGLLGKQDRMPTIIVVWSILLASILTLLWVRINPFVSR-DGPVLE-VCGLNCD
     F eLY fKWT3LL6PP T66I6N66G6V G 3 A6N Gy  wGpLfG46FFa WVI HLYPFLKG 6G4Q1R PTI666Ws6LLAS6 3L6WV4I1PF            cg  C 
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