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Supplemental Figure 1: Multiple sequence alignment of the MCA1-C domain, after the last two PPR repeats of MCA1. The repeats are indicated by brackets. 
Note perfect conservation of the length of the MCA1-C domain 
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Chlre5         RDFAFCGLIAAHSLAGNWEGAMRVRARMRR~AGVQPSVHVYNALLAACERAGQPDRALELLGAMRREGVEPNTLTANLLQLVGRQGVRSVESQQQLAASVSAALAAYGALLMQTGLF  
Volca          RDFAFCGLIAAHSLAGDWEGAMRVRTRMRR~AGVQPSADVYNALLAACERAGQPDKALELLGAMRRDGVEPNALTGQLLSLVGRQGVRSVEGQQVAAAALSAAVAAYGTLLMQTGLF  
ChlspNC64A     RDYAYCGLIAAHSFKGDWRAALRVRDRMAA~AGLAPSVHVYNALIAACDRAHQYERAMEVARDMGRAGVPTNSVTQSLLDGVCKEGVRAVESQQAAAAALSAAVAAAGTLMIRAGIF  
CocsuC169      RDYAYCGLIAAFSMKGDWKGALRVRQMMRQ~RRVPLTVHVYNALMAACERAQQWEKGMELQRSMVREGVEPNQVTKQLLAAVGKGGTAAIGDQQVAAAALSAAVAAAGSLIIRAGAF  
MicpuCCMP1545  DDYTFVGLMLAPAARGELAVCHEIMLRMSD~LGVLPSVHVYNQLIRAADVSSRYETAIELYQKMISEGIEPNATTKDMVQCVGQKGVEFYEDQQLATNFASLVAGLVGMAGIMAGRW  
MicpuRCC299    DDYTFVGLMLSPASCGNLDACLDIKEQMHA~HGVVPSVHVYNELIRAADVARRYETAVEIFQEMVKKGIEPNSTTRELVQEIGKKGVEYYEDQQTAANFASFVAGLVGVAGMMAGRW  
Ostlu          DDYTFVGLMLGPASEGNFRECSKIATEMKELYDVEHTVHTYNTLIQAADIAGNYDKAVEVYDELLQRGIEPNNTTRELVVAVSKRGANFYDRQQKTAAVASYAAGLVGVMGMALGRW  
OstspRCC809    DDYTFVGLMLGPALDGNFRECARIATEMKEEYGVEHTVHTYNALIQAADIAGNYDKAVEVYDELLRRGVEPNNTTRELVVAVGKRGANYYDRQQKTAAVASYAAGLVGVMGMALGRW  
Ostta          DDYSFVGLMLGPASQGNIRECEKIAKEMKEDYGLAHTVHTYNTLIQAADIAGNYDKAMVTYEELLRSGVEPNNTTKELVIAVGKRGASFYDATQKTAAVASYAAGLVGVMGMALGRW  
 



  
 

Supplemental Figure 2: Alignment of the SmR and SmR-like domains of PPR-SmR and PPR-cyclin proteins (titles in dark and light green for Chlorophyta and 
for Arabidopsis, respectively), along with representative SmR domains from subfamilies 1 (titles in black), 2 (titles in blue) and 3 (titles in purple). The residues 
mentioned in the text are marked by arrows. Species names are abbreviated as such: Sacce: Saccharomyces cerevisiae; Drome: Drosophila melanogaster; 
Caeel: Caenorhabditis elegans; Homsa: Homo sapiens: Nesgo: Neisseria gonorrhoeae; Escco: Escherichia coli; Bacsu: Bacillus subtilis; Theth: Thermus 
thermophilus;  Deira: Deinococcus radiodurans; Aquae: Aquifex aeolicus 
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CUE2_Sacce         IDLHGLYVKEALFILQKRIKFAIDHN--------------------EPQLNVIVGKGLH----SQNGIAKLKPSIEEFCAKHGIRNHLE-KGNSGVLVLELQ---------  
Ypl199_Sacce       LDFHGFLPSEAVSTLKLALNKWWSKEVAERELNSHNINSYGSKVQFVSPLIVVTGRGIH----SIGGISKVRLQVKSFLEKNHYIFWEE-SSYFRIEGKK-----------  
CG7139_Drome       LDLHYLHTVEAISCLDLFLDRHIT-VLRNTT-------------RVYKHVFIITGRGLH----SANGVSTIKNRVKARL-GERR-LRWQ-EVNPGLLRVKV----------  
SmR_Caeel          LDLHYMSVDGAVKLVKEAIEAVKY-HLKAAR-------------NLDRRITVVTGSGNN----SKCG-AKIKPQVLAML-QHND-YNYE-LVNDGCIR-------------  
NBD2_Homsa         LDLHGLHVDEALEHLMRVLEKKTE-EFKQNG-------------GK-PYLSVITGRGNH----SQGGVARIKPAVIKYL-ISHS-FRFS-EIKPGCLKVMLK---------  
MicpuRCC299_PPR17  IDVHGLSVPETRAAVLSVLQALRERRKLGLAV--------------HGNLVIVTGVGKR-----SPSEPPLRDAVVKLAGDLKLSVDVA-DDNPGRLVAREATLLAWLDRD  
OstspRCC809_PPR17  LDLREHTAAEARVAVLQLLQTLRDRRAAGLAP--------------PGDVRVFTGRGK------------IRNQIQKLARDVSLILSIA-EDDESAVVITPTAIDHWLAKP  
CocsuC169_PPR29    VDLHGLTSVEARAAVLCVLSSVQH-RAAAGA-------------SLTSNLVFITGVGRH----SDPEVGPVLHEAIHKLLNDELKLATN-VPRPRRRQPAQSSQQLDY---  
ChlspNC64A_PPR29   VDLHGMSVLEARAAVLCILAMLQQQYRDSGT--------------IAHDVTIITGRGRG----SEGGEPVVRNEVARLLEALFLALPAP-APGDNAGRIVIPQQLLCEAMA  
ChlspNC64A_PPR37   LDLHFLSVVGARIVLRGWLLHLKRRALRGEQ------------LDPGFKFRIVTGWGRN----SANNVPRLKPEVGRMLQQEMGPALAL-LEPASNLGVYHVEQRSMYDWL  
ChlspNC64A_PPR38   LDLHGYSAWTAQLAVLATLDKLLQQHSQQGGRIG----------DHLSRFDIITGRGNR----SEQRHKSVLRELVLEMLQHLVPVSFA-RANDGLLVLHAKNLRRLFDAM  
ChlspNC64A_PPR16   LDLHGSSQAAARMVLLRRLETLVMQAPEVIA----EVGRMEQRWLQEQARLQQLRERRHA---TRQLQRQLQREAGELLSGVEGSPGSG-SDGNTG-GSDSRSSDGGGGEA  
CocsuC169_PPR16    LNLHGLSQSAARIALVQRLDYLTFAHIQHTLP---------------KVNHRRKREERHG---DFGGYSKQARDGERRQGRASSSQGSP-DEEASGIAVQDLEIVVGQGKR  
At_GUN1 PPR-SmR    LDLHGMHLSSSYLILLQWMDETRLRFSEEKC-------------VIPAEIVVVSGSGKH---SNVRGESPVKALVKKIMVRTGSPMRID-RKNVGSFIAKGKTVKEWLCK-  
OstspRCC809_PPR24  APLDVRAAGKGTRALVSNIGS-KREIPVDIR-------------DLPETIQVVTGWGKH---STVYGHSPVKERTIATLSRLDSPFEVP-PHNIGCVVANRGAVRTWLVRD  
Ostta_PPR24        APLDVRAAGKGTRALVSGLTAGKKSIPVDIR-------------DLPEEIQVVTGWGKH---STVYGHSPVKERAVATLSRLNSPFEVP-SHNIGCLVADRGAVRAWLVRD  
At_PPR-SmR7        INLHVMSEGTAVIALSRTLAWFRKQMLVSG--------------DCPSRIDIVTGWGRR---SRVTGTSMVRQAVEELLNIFNFPFFTE-NGNSGCFVGSGEPLKNWLLES  
At_PPR-SmR6        INLHVMSEGTAVTALSRTLAWFRKQMLASG--------------TCPSRIDIVTGWGRR---SRVTGTSMVRQAVEELLNIFGSPFFTE-SGNSGCFVGSGEPLNRWLLQS  
At_PPR-SmR5        LDVRNLSVGAALIAVVHTLHRFRKRMLYYG--------------VVPRRIKLVTG-------------PTLKIVIAQMLSSVESPF----EVSKVVLRAPGELVMEWFKKP  
At_PPR-SmR4        LDVRSLSVGAAETALEEWMRTLAN-IIKRQE-------------ELPELFLAQTGTGTH-----RFS-QGLANSFALHLQQLSAPFRQS--DRPGIFVATKEDLVSWLESK  
At_SVR7            LHLKSLSLGAALTALHVWMNDLSEAALESGE-------------EFPPLLGINTGHGKH-----KYSDKGLAAVFESHLKELNAPFHEA-PDKVGWFLTTSVAAKAWLESR  
At_pTAC2           VDVHRMSEGGMYTALSVWLNDINDMLLKGDLP------------QLAVVVSVRGQLEKSS---AARESPIAKAAFSFLQDHVSSSFSFT-GWNGGRIMCQRSQLKQLLSTK  
CocsuC169_PPR3     LCLHTLTAGVAALSLYTWLSDLRQKVATEGA------------DALPTRIAIVTGKGRGKD---DDGASAAREAGSGEG------------------TGRLEATGKEVADW  
ChlspNC64A_PPR3    LNLHSTTPGVALLSLHCWLHDLLAKLQAEGP------------EALPDKICIIAGKGKSKD----APHSIIKETVGALLRSLRSPFEEA-PDS-TPHVGRLEAAGKLVAEW  
Chlre5_PPR3        VHLGAVASGSSVAAFFCFLAEQRDRAIESGP------------GALPPRVVLRFARSRGGR--DAG--PLLLDALQAWLAARGAPFKLM-QDFGPVPAQRLEAAGPDLAAW  
Volca_PPR3         LHLAALATGSAVVAFMTFMGEQRARAIELGPE-----------AALPLRVILRFSRARGGR--DAAGALPLREVLHNWLQTRGSPFRLV-QDGGTAAAQRLEAAGPDLASW  
ChlspNC64A_PPR31   LDLRARHAGTGMLRMHRWLLDLRASIGNSGA----ACVLDEAKRVCVISSSPPGARGGGAADRHAELAAGLKDSLGASLMLHGAPFRVTHEDG---RAQRMESSTFMLKKW  
Chlre5_PPR4        VNLHAMTAGVAMVCLYCWLLEIKRIAAEKGL------------AGLPQTLAIVTDMGKASR--EQGN-CIVKEAVAAMMSFWDAPFRLV-QDG--AYASVLEATSAQVVEW  
Volca_PPR4         VNLHAMTAGVAMVCLYCWLLELRRIAIEKGP------------QHLPAALAIVTDMGKASR--EQGN-CIVKEAVAAMMSFWDAPFRLV-QDG--VYASVLEAGGMQVADW  
ChlspNC64A_PPR4    VNLHAMTAGVAMLSLYAWLVSLRALLASHGP------------AAMPARLGVVTDRGKGAK--EQGN-LVVKEAVQAAMALWGAPFRPV-VDG--GYSGMLEAAGPDACDW  
CocsuC169_PPR4     FPLALLLSRVAMLSLYCWLLGIKRRLLGAGR------------GCLPLQLAIVTDKGKGAK--EQGN-LVVKEAGVRADGTADAAAAAAVLDDYDSSKEMAVEMRCHDAFT  
Volca_PPR6         YSTVAFTSGAAVVTVVRWVSELKNKLLKDGP------------GFFRDKVVFTLHKSKQNR--SEQPSARIFESVSLLLAGNASPFTMH-LFD---QTITLEAAAAPLTVW  
Chlre5_PPR6        YSTVAFTSGAAVVTVVRWVSELKNKLLKDGA------------GFFRDKVVFTLHKSKQNR--SEQPSARIFEAVSLLLAGNASPFAMH-LFD---QTITLEAASPQLTAW  
ChlspNC64A_PPR6    FGMHAFTVGSAVLSLLRWVAELRERLPREPN------------KDLKQQVCLVLNKGKPSR---EHTYPAIRAALLSLLRAWRSPFGLA-DVQQGCRIQATACDITDWLHT  
YdaL_Nesgo         VDLHGYTQEEAQKVLNEFIA------FTQKR-------------GVCGEIIHGSGLGSK-----GYKPVLKNMTRNWLM-QHPDVLAYV-EPREGNDGCVRILLK------  
YdaL1_Caeel        YDLHGMTTNGAVRFVLGIVE-------NMQF-------------YGKIKLETGRGNHSK-----DNIPVIKNKLLRTFN-CRSR-CKIF-EDKLN-PGVLILSL-------  
YdaL_Escco         LNLLRQPVEECRKMVFSFIQ-------QALA-------------DGLRNVLIIHGKGRD-----DKSHANIVRSYVARW-LTEF-DDVQ-AYCTALPHHGGSGACYVALR-  
YdaL2_Caeel        FDLHGMTPQGAVDFVAQIVE-------GRRP--------------GYIKLETGRGNHSK-----DNIPAIQNRLLQDFG-NLSG-FQIA-ID-------------------  
MutS2_Bacsu        LDLRGERYENALSRVEKYLD-------DAVL-------------AGYPRVSIIHGKG------TGALRKGVQDLLKNHR-SVKS-SRFG-EAGEGGSGVTVVELK------  
MutS2_Theth        VDLRGLTVAEALLEVDQALE-------EARA-------------LGLSTLRLLHGKG------TGALRQAIREALRRDK-RVES-FADA-PPGEGGHGVTVVALR------  
MutS2_Deira        LQLRGLSVEAAVEELRAAIA-------EARA-------------LKETPLRVVHGKG------MGVLRRTLRDYLKTDK-NVES-FHDA-EANQGGHGVTIVNVK------  
MutS2_Aquae        LNLIGKDVETAVRELEKFIE-------EAYS-------------AGYKVVKVIHGIG------SGKLKSAVREALSKNE-KVKF-FRDA-YPKEGGSGVTVVYLE------  



Supplemental Figure 3: alignment of Methyl-transferase_4 domains in Trm8, TrmB and PPR-MT4 proteins.  
Residues deemed important for binding the AdoMet substrate are indicated by red arrowheads, and for catalysis by blue arrowheads; 
aromatic residues which in the Bacillus enzyme stack with the guanine ring are indicated by green arrowheads; the basic region believed to 
bind the D-arm of the tRNA is bracketted. 
Color code in sequence names is as follows: cyan for Amoebozoa (Enthi: Entamoeba histolytica; Dicdi: Dictyostelium discoideum; Plopa: 
Polysphondylium pallidum); black for secondary endosymbionts (Guith: Guillardia theta; Cryne: Cryptococcus neoformans; Perma: Perkinsus 
marinus; Phatr: Phaeodactylum tricornutum; Thaoc: Thalassiosira oceanica); green for Opisthokonts (Caeel: Caenorhabditis elegans; Sacce: 
Saccharomyces cerevisiae); pink for Viridiplantae (Arath: Arabidopsis thaliana; Phypa: Physcomitrella patens; Chlvu: Chlorella variabilis; 
MicpuRCC299: Micromonas sp. RCC299; Ostta: Ostreococcus tauri; Batpr: Bathycoccus prasinos; Volca: Volvox carteri; Cocsu: Coccomyxa 
subellipsoidea C-169); dark green for bacteria other than Chlamydiae; blue for Chlamydiae; the Archaeal sequence used as an outgroup is 
highlighted (Thesp: Thermococcus sp. 4557) 
 
  



Enthi_Trm8           ------------GIKPFHRVHAHRNPLADSPSTNPITPQSLDWKLYFPN----------------GKPA---EMLDIGCGWGGLVREVG-MIQEKN---------VLGMEIRDPAVQYGLEKIQAAREKN  
Dicdi_Trm8           ------------AIKPYHRIKAHANPASDYNFYYPTGPESYDWTKNYPQQAMN------------EKKV---EIADVGCGYGGLLISLSSLFPERL---------SVGMELRDKVVQYVEERIDKLREKH  
Plopa_Trm8           ------------PIKPYHRIKAHANPQSDSNFDYPVSPSCYDWSKHYNKTLSEQP----------EKRV---TIADVGCGYGGLLVGLASTFPDRL---------ALGLEIRDKVVQYVEDRIEKLRKDN  
Guith_Trm8           ------------VKKRKFRSRAHANPLADPQFEYPVSPDCVDWSVLYPELCGEAKTM--------PRPV---EYADIGCGFGGLLVKLGERFPDKI---------SIGVEIREKVASYVDQRIKALRNEN  
Cryne_Trm8           -----------VPQKRFYRQRAHANVFIDHELEYPKRPELMDWSTHYPAYFSQPNEDG--TITPGEKKV---EWADVGCGFGGLLMALAPLFPEKL---------MLGMEIRTSVTKYVTDRIAATRQAQ  
Caeel_Trm8           G----------LPQKKHYRQRAHSNPHSDHDIEYPLTPNHMDWTKYYGDYTKG-------------RQV---DFADIGCGYGGLLMRLSPKYPDNL---------MIGMEIRVKVSDYVNEKIQALRKHH  
Sacce_Trm8           GQ------KIDLPKKRYYRQRAHSNPFSDHQLEYPVSPQDMDWSKLYPYYKNAENGQ-------MTKKV---TIADIGCGFGGLMIDLSPAFPEDL---------ILGMEIRVQVTNYVEDRIIALRNNT  
Arath_Trm8_1         -----------LPRKRFYRARAHSNPLSDSHFPIPISPAHVDYSLHFPKFVEADNKF--------IKKV---EFADIGCGFGGLLISLATLFPDTL---------MIGMELRDKVTEYVKERILALRRTS  
Phypa_Trm8_1         AQVKAGKQKGQLPKKRFYRARAHSNPLSDCQFSVPTTPSEFDWSESFPEFFAQEETT--------DLKV---RFADIGCGFGGLIVQMSPLFPKTL---------MVGMELRDKVSEYVKERIVALREQH  
Chlvu _Trm8_1        ------------PKKQMYRMRAHSNPLNDAHFPVPLSPDHVDWAAHYPELHMAAAAAG--V---PPPQV---EFADVGCGFGGLTIRLAEAYPDKL---------IMAMELRDKVTEYVKERILALRKEQ  
MicpuRCC299 _Trm8_1  RVREKGAHLDRPWSLTYLRNRGKVTRAQKEAWRTLWPQYGIDVQTHAGGGGPPPRLDFREVFADRPEAP---LALEVGFGLGHSLMEMAAAHPDKN---------FVGVEVHKPGIGAALQKIQARRDEL  
Ostta_Trm8_1         QKENYRELFDAHGIRFDARPRTMRGSGDDGSTSDEASRMKRYETLDWDRAFPGGGGGG------GEPRR---RVLELGCGLGDNLIAAAIEFETYV---------FLGVEVHRPGVATALGEIEARGLT-  
Ostta_Trm8_2         ATSTTLVNVTSGKKKNINRRMKKMTNPLAAPYQTPKTLDEAHWARVFGGS-------------DALKRP---LLVDIGTAKGGFIKALARERADACTRAKSIEYNLVGVEIYEPLVIAANAWVQTNRGS-  
Arath_Trm8_2         ------------EEVGHVRIRQHVNPLS-SSFSKPAPVP--VWDEVYKD----------------PSLP---LMVDIGSGSGRFLLWQANKNVESR--------NYLGLEIRQKLVKRANFWVNELGLSN  
MicpuRCC299_Trm8_2   ------------QKVGGVRVRQHVNPLK-ASLQSQAPVP--AWTDVYAS----------------TARP---LVVDIGCGGGRFDLMMAKKYPET---------NFLGVDIRAPLVERGNKWGEYAGVVD  
Chlvu_Trm8_2         ------------AFAGGVRVRQHVNPLK-KELQVPTEPP--VWEEVYEQ----------------PGRP---MVLDLGCGYGRFLLALSKAMPGH---------NMAGLEIRAPIIERANKWAVNLGLDR  
Volca_Trm8_2         ------------MQIGKTRVRQHVNPLR-REFQQPTAAP--DWSAVFSD----------------PSLP---LALDIGSGYGRFLLLLQRNNPDQQV-------NYLGLEIRRTLVDRSNEWVSRLGLQG  
Cocsu_Trm8_2         -----------------VRCRQHVNPLK-KELQVPLAPP--DWGAIYPD----------------TARP---LIVDVGCGSGRFVLALSRRFQRH---------NLLGLDIRAKLMERANEWARILELQN  
uncma_TrmB           ---------------INPNGK-LLNFNK----------------------------------LFLSPNN---VTLEVGFGNGDSLLEMAIQNPNLN---------FLGIEVYEAGV---GRLINEASKN-  
uncba_TrmB           -----------SDFGIEVNEKKVINFDE----------------------------------VFANQND---ITLEVGFGNGDSLLEMAIKQPDQN---------FIGIEVYEAGV---GRIINEASKQ-  
uncga_TrmB           ----------WPNYGVSLTDN-QLNFVE----------------------------------LFFNSHD---VTLEVGFGNGDSLLEMAIQQPKQN---------FLGIEVYEAGV---GRLINEANKH-  
Rahsp_TrmB           ----------WPVMGVEFQAE-PLAIDA----------------------------------LFGRPAP---VVLEIGFGMGTSLVTMAKQNPDQN---------FIGIEVHSPGV---GACLATAHEE-  
Sheha_TrmB           ---------QWPIMGLDYTPE-SIDLVE----------------------------------VFGREAD---TVLEIGFGMGASLVAMAKASPELN---------FIGIEVHKPGV---GACLAEAAEA-  
Shibl_TrmB           ----------WPVMGVEYAAQ-PLDLSA----------------------------------LFGREAP---VVLEIGFGMGASLVAMAKANPHQN---------FLGIEVHSPGV---GACLSAAHEE-  
Escco_TrmB           ----------WPVMGVEFSED-MLDFPA----------------------------------LFGREAP---VTLEIGFGMGASLVAMAKDRPEQD---------FLGIEVHSPGV---GACLASAHEE-  
Nitha_TrmB           ----------WPRYGISLGAE-PMDLEA----------------------------------IFNRKAE---RILEIGFGNGDSLVEQARAAPEKD---------FLGIEVHRPGV---GHLLLRLEAE-  
Trura_TrmB           ----------------WRRFQFPLEWAA----------------------------------QFPHHDPAALLHVEVGFGDGRYTVRRALEAPQER---------FVGLEISSASL---QRGLKRVRRE-  
Meisi_TrmB           ------------------SLEFPLSQTK----------------------------------LFGREGR---LVLEVGHGDGRFTAEIARRNPDWN---------ILGVEVSAGSV---ARALKRMRRE-  
Sanke_TrmB           --------------RTSVDPGYVLDAAE----------------------------------VFGRSAR---LVVEVGSGQGEAVAHAAAESPETD---------FLAVEVYTPGV---AQTLQRLRTS-  
Mycav_TrmB           -------------AEDPDRPGPPLDTDA----------------------------------WFGRKAP---VVLEIGCGNGTSTLAMAKEEPGVD---------VIAVEVYRRGL---AQLLCAIDRD-  
Clodi_TrmB           ----------------LRDDIDKLKGKW--------------------------------NLKFRNDNP---IHVEFGTGKGKFITTLAKQNPDIN---------YIAMELKEEVL---LKAVEKADAS-  
Bacsu_TrmB           KPWADDFLAENADIAISNPADYKGKWNT----------------------------------VFGNDNP---IHIEVGTGKGQFISGMAKQNPDIN---------YIGIELFKSVI---VTAVQKVKDS-  
Dicth_TrmB           --------------ISNNKANYFLDLRD----------------------------------IFQNENP---IFLEIGMGNGEFIVHMAKENPNAN---------FIGIDVSKEIF---RKALSRVKKS-  
Dictu_TrmB           ---------------LNQKSNYFLDWKE----------------------------------VFENENP---IFLEIGMGNGEFIVHMAKENLNAN---------FIGIDVSKEIF---RKAVSRVKRS-  
Proam_TrmB           -----------------------PGWTH--------------------------------DQTFAQDKP---IYLEYCSGNGAWIASKAIEQSQYN---------WVGIEKKFDRT---RKIWSKIKKF-  
Chlmu_TrmB           ----------VPSYYPKYEEFVMPSWQN----------------------------------LFANEGP---VCCELCSGNGDWVVEQALKDTSIN---------WIAVEKRFDRV---RKIWSKMSNH-  
Chlps_TrmB           ----------IPEHYFKHNQFEMPSWEE----------------------------------FFGNNHP---IFCELCSGNGDWVVAQANKNPNMN---------WIAVEKRFDRV---RKIWSKMHNS-  
Chltr_TrmB           ----------VPNYYSRYEEFVMPTWQE----------------------------------LFANNGP---ICCELCSGNGDWVVEQALKDASVN---------WIAVEKRFDRV---RKIWSKMGNY-  
Chlab_TrmB           ----------IPEHYFKHGQFEMPSWEE----------------------------------FFGNNHP---IFCELCSGNGDWVVAQANKNPNMN---------WIAVEKRFDRV---RKIWSKMHNS-  
Chlca_TrmB           ----------IPNHYFKHDQFIMPSWEE----------------------------------FFGNNNP---ISCELCSGNGDWVVSQAQNMPQMN---------WIAVEKRFDRV---RKIWSKMHNF-  
Chlfe_TrmB           ----------VPEHYFKHHQFIMPSWEE----------------------------------FFGNDNP---ISCELCSGNGDWVVAQAKETPEVN---------WIAVEKRFDRV---RKIWSKMHNC-  
Chlps_TrmB           ----------IPEHYFKHDQFEMPSWEE----------------------------------FFGNNHP---IFCELCSGNGDWVVAQANKNPNMN---------WIAVEKRFDRV---RKIWSKMHNS-  
Wadch_TrmB           ----------VPEYYDNYDQFTFPGWEA--------------------------------PSLFGNSKS---VVIEYCSGNGAWIVEKAKSNPQNN---------WVAVEKRFDRV---RKIWSKIKNE-  
Simne_TrmB           ----------VPTYYDKYKEFSFPFWQE----------------------------------LFGNDHP---VHIEYCSGNGEWILERAKAHPEVN---------WVAVEMKFERV---RKIHSKRINR-  
Entdi_PPR-MT4        -----------SKEVFQMYPREINVLHFEEVFK--------------------------------NKNP---INIELCSGYGEWLITKAEEKKEEN---------WIGIELYRDRV---YNSWATKIFA-  
Enthi_PPR-MT4        -------------EVFQMYPREINVLHFEEVFK--------------------------------NKNP---INIELCSGYGEWLITKAEEKKDEN---------WVGVELYRDRV---YNSWATKVFA-  
Entin_PPR-MT4        ----------------QLYPKATEIISFEKVFG--------------------------------NTNP---VNIEMCSGYGEWLIDKAISQPKQN---------WVGLEIYKDRV---FNNWATKVFA-  
Entnu_PPR-MT4        -------------EVFQMYPREINVLHFEEVFK--------------------------------NKNP---INIELCSGYGEWLITKAEEKKDEN---------WVGVELYRDRV---YNSWATKIFA-  
Dicfa_PPR-MT4        ----EQQQQLKKTAAEESGNTGSS-----NLYKINIAG-------------NQ---------YINQNRL---VKMEICSGHGHWIMERAKRDLESD---------WVSVEIRYDRV---FQIWTKKVLE-  
Dicdi_PPR-MT4        ------------------PDSTLS--SFNGLFNSYK-----KGGS-----------------NFNSNRS---LKMEICSGHGHWVTERAGQDLDAD---------WISLEIRYDRI---FQIWSKMILE-  
Dicpu_PPR-MT4        ------------RISDESSGKELD--AFNELFNQYK-----KGGVYYKGTDDV---------DLNTNRY---LKMEICSGHGHWVTERAGQDLDAD---------WISLEIRYDRI---FQIWSKAILE-  
Polpa_PPR-MT4        QQLSKQQRKLKCLPMEQSKRVNFSPVTFKNLYEENKELEENKWFLDKLFKDSR---------DQESPRQ---VKMEICSGHGHWISKRAAQDLDAD---------WLSVEIRYDRV---FQIWSKLILD-  
MicpuCCMP1545_PPR26  -------------------GAELR--LGVDAFD-------------------------------DASLP---VRVEVCSGHGDWVTSRAAADATRRN--------WLAIEMRKNRV---AMTWHKAIRR-  
MicpuRCC299_PPR26    -----------------EGAANVKKPLCFKEVF-------------------------------GNDLP---VRLEVCSGHGDWVTERAQRDEGKAN--------WLALEMRRNRI---RMTWAKAVRR-  
Batpr_PPR26          ----------------VHKQRELAETPAIEKFWASRYER-----------------------KGKAFMK---AKLEVCSGHGDWITSRCAKEKETTE--------WFGIEMRENRV---ALTWIKSLRL-  
Ostta_PPR26          -----------------EQATNVRILGGGGESDKTVDA-------------------------ADAGAD---VRIEICSGHGDWITRRAKLDP-KIQ--------WIGIEMRRNRV---LLTWMKALRL-  
Ostta_PPR19          -------SERKVKRAIRKVISEDGTIRFDRMFSHRLKKD-------------------------ERE-----LNLEVAAGNGDWAVAQAATDDSSD---------WISLELRHDRV---YSIFSRAVFS-  
MicpuCCMP1545_PPR19  -------------FDLRFSATKQFERHVQSKYEIRNNRE-------------------------ARQ-----VKMEICAGNGDWVVAQAKEDPGSD---------WIALELRHERI---HSIFSRAFCE-  
Ostlu_PPR19          ----------------RKVIAKDGTIRFDRMFG-RSKKE-------------------------KRE-----LNVEVAAGNGDWAVAQAKTDASAD---------WISLELRHDRV---YSIFSRAVCS-  
Batpr_PPR19          ------------KRLKKTIDSKTGQINFKKLFHGVQKEA-------------------------KVENE---ISLEVAAGNGEWALAQAAASSSSSSNKN--KKVWIASELRRDRS---CDIFNRICVS-  
Perma_PPR-MT4        --------EQVVDNVEEFAANMMPKMLNNGKLKITDD-----------------------------DRG---VCLEVGSGSGDWVLSRAKRDWSQQ---------WIAAEFKFDRC---ASIRQKCLLE-  
Phatr_PPR-MT4        -----------------RALRDDGTINFDTVFGTTAK-----------------------------GRP---LDIELGAGFGDWIARQAFHRPKRN---------HIAVELRADRV---HQIFAKGTLQA  
Thaoc_PPR-MT4        ------------------------CVDFDRIFSTGDRDKK-----------C------------HGGAP---LYLELGSGSGDWACLQAQLNPSGQ---------YVTVELRADRV---FQTFAKGMLR-  
Guith1_PPR-MT4       -----------------KMLSPKGFLVFRELFG--------------------------------NTLP---VKLEICSGAGEWAIAQAKADQDAAN--------WMALELRIDRV---HQIFTRMIFH-  
Guith2_PPR-MT4       ----------------SGYFNQDARLSWERIFSSSDSSRG-----------AS---------GDRSRRP---VRMEICSGSGEWIVEQAKTEQASD---------WVSLEIRHDRSQ--QQTVVKMALS-  
Guith3_PPR-MT4       -----------SSSNVDKGNLKTGLSKLLRAV--------------------------------GPDKP---LHVELCAGSGEWVLDRAGVEDAN----------WVAVEYRYDRA---HEILTRRSLL-  
Thesp_C5M Archae     VRTALTPVPDVLKILEYKTPVTRLDWYREGKFVIQDLASAYVAHVLAP-----------------EPGE---RVLDLAAAPGSKTFHAAALMENKGE--------IIAVDYSYDRL---MRMKEKMKLL- 
  



                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
Enthi_Trm8           E-------------LKNVWIIQCNCMKYVDN----YFVK---GQLLKIFITFPDPHFKN--------------SVKRRRIINPHFAAMYVYLLKPGE------GMLYTASDVK-ELFDWNTQSLDQQP--  
Dicdi_Trm8           VG-----------QFQNISVIRTNAMKYLPN----YFEK---GQLQKIFFLFPDPHFKK--------------ATHKRRIISPTLLSEYAYILAPG-------AYAYFISDVE-ELYLWMFEHFKNHP--  
Plopa_Trm8           EEK---------NQYQNISVLKTNAMKYLPN----LFYK---GQLEKIFFLFPDPHFKK--------------ANHKRRIISPALLAEYAYVIKVG-------GLAYFISDVE-ELYLWMHEHFKGHP--  
Guith_Trm8           K-----------GRFQNISVVRTNAMKCIAN----FFVK---GSLEKLFFCFADPHFKT--------------KNHRRRIINRNSISEFAYVLKEG-------GFLYVVTDVK-ELHDWQVEHLNAHP--  
Cryne_Trm8           SLLPAGSVDTKPGGYQNVSVIKANSMKHMPN----FFAK---GQLEKIFFLFPDPHFKN--------------RKHKARIITPALLAEYAYVLRPG-------GILYTVTDVK-DLHEWMAHHLHAHP--  
Caeel_Trm8           ---------AEAGHYRNVAVLRSNAMKYMPN----YFHK---GQLSKMFFLFPDPHFKN--------------KKHKWRIITPTLLSEYAYVLREG-------GIIYTITDVK-DLHEWMVKHLSEHP--  
Sacce_Trm8           ---------ASKHGFQNINVLRGNAMKFLPN----FFEK---GQLSKMFFCFPDPHFKQ--------------RKHKARIITNTLLSEYAYVLKEG-------GIVYTITDVK-DLHEWMVKHLEEHP--  
Arath_Trm8_1         SE----------GQYENISVVRTNSMKYIPN----YFEK---GQLSKMFFLFPDPHFKE--------------KNHRRRVISTHLLDEYAYVLRAG-------GIIYTITDVE-ELGEWMKSCLEKHP--  
Phypa_Trm8_1         P-----------GQYENISVLRTNAMKYLPN----YFEK---GQLTKMFFLFPDPHFKE--------------KNHRRRIISTALLAEYAYIMAVG-------GILYTITDVQ-ELGEWMKAHLDAHP--  
Chlvu _Trm8_1        P-----------GKYQNCSVVRTNAMKFITN----FFRK---GQLTKLFFLFADPHFKA--------------ANHRRRIIQRTLLAEYAYLLRPG-------GLLYTITDVE-DLGDWQRDRLEAHP--  
MicpuRCC299 _Trm8_1  G----------DGWVDNVRVVRMDALWLVR-----DFIPR--ESLSDVCVYFPDPWSDA---------------QAHRRIVNPFLLALIEPCMAKTG------GRLHLSTDDD-SYAEHMFRVMSEAE--  
Ostta_Trm8_1         ----------------NAKVCEMDALWLMTG----EYVED--ASIDECLVHFPDPWRDE-SG---------LDRKAHRRIVNETLLTSLERTLRPG------TGRLSVATDDD-QYARHLERVFEQFARP  
Ostta_Trm8_2         -------------LKRRAHFVHCNANVSLKS----LNLPN----IRAICVQFPDPWSRA--------------RHVERRVMTPDFARTIADVLPSG-------GELYCCSDVR-ALAEEMYDVVAANDDF  
Arath_Trm8_2         --------------VHFIFANAMVSFEHLIS----SYPG----PLEIVSILCPDPHFKK--------------RHQKRRVVQKPLVNSILQNLKPG-------GKIFVQSDVL-DVAQDMRDQLDEESN-  
MicpuRCC299_Trm8_2   N-------------LHFAECNATVSMGKWLK----SYAEDCGSKVETVAIQFPDPHFKK--------------RHHKRRVVQPALVRALAEGLTPG-------ARVFLQSDVK-DVSEDMRDKFERFG--  
Chlvu_Trm8_2         S-------------VLFLRGNATITLQHTLG----GYPG----PLDLVCVQFPDPHFKA--------------RHKKRHTVQRQTVEALGRLMAPG-------ARVFLQSDVL-GVAEHMRDTFEQHGSA  
Volca_Trm8_2         R-------------VHYLFSNATVSLTTLLG----SYPG----PITDVFIQFPDPHFKR--------------RHHKRRVVQPQLVTALRDLMPRG-------GRLLLQSDVE-EACVAMVNMFEKYAGE  
Cocsu_Trm8_2         S-------------VHFMMANATVSLESMLA----TYPG----PLSLVSIQFPDPHFKT--------------RHKKRRVVQPQLVRAIARMMPTG-------GRVFLQSDVE-EAVAAMHHMFRQHG--  
uncma_TrmB           ------------KLT-NLKIIKDDAVEVLN-----NNIPD--DSISHFQLFFPDPWHKK--------------RHHKRRIVQTSFLDLLTKKLKNN-------GIVHIATDWE-NYAEHIMETLESHS--  
uncba_TrmB           ------------NIS-NLMIIKDDAVEVMT-----NNIAD--DSISHFQLFFPDPWHKK--------------RHHKRRIVQTSFLDLLSRKLKID-------GTVHIATDWE-NYAEHIMETLEMHH--  
uncga_TrmB           ------------QLS-NLKIIKEDAVEVLQ-----NHIPD--DGLSKFQLFFPDPWHKK--------------RHHKRRIIQTSFLDILTKKLKTD-------GIVHIVTDWE-NYAEHIMETLKSHQ--  
Rahsp_TrmB           ------------GVS-NLRVMCHDAVEVLE-----KMIPD--GSLDMVQLFFPDPWHKA--------------RHNKRRIVQPEFVEKLRKKLKVG-------GVFHMATDWE-PYAEHMLDVMTSLE--  
Sheha_TrmB           ------------GVT-NLRVYHHDAIEVLE-----NSIAE--GSLACVQLFFPDPWHKT--------------RHHKRRIVQAPFAELIRSKLKVG-------GVFHLATDWE-NYSEHMLEVMNAAP--  
Shibl_TrmB           ------------GVT-NLRVMCHDAVEVLE-----NMIPC--NSLSMVQLFFPDPWHKA--------------RHNKRRIVQVPFAELVKSKLKLG-------GVFHMATDWE-PYAEHMLEVMVTID--  
Escco_TrmB           ------------GLS-NLRVMCHDAVEVLH-----KMIPD--NSLRMVQLFFPDPWHKA--------------RHNKRRIVQGPFAELVKSKLQLG-------GVFHMATDWE-PYAEHMLEVMSSID--  
Nitha_TrmB           ------------GVD-NIRVICDDAWKVLQ-----HHLPE--QSLQGVQIFFPDPWPKK--------------RHHKRRLIQPPFVDLLWHKLKPD-------GWVHLATDWQ-NYAAQMMAVLSQHP--  
Trura_TrmB           ------------GVA-NVKLLKVGAEFAVR-----HLFPP--GSLASITVNFPDPWPKE--------------RHEGRRLLRASFFRLAAARLAPR-------GVILLATDHP-EYLAFAQREAEASG--  
Meisi_TrmB           ------------GIR-TVRLYHGEARFALR-----NFIAP--RSLYRVYVNFPDPWPKA--------------KHEENRLLQTEFFRRLSTRLIDG-------GQLLLTTDHE-EYWRFAQEQAQASG--  
Sanke_TrmB           ------------GST-NVRLMQADAAMVLG-----TTIAP--ASVDELWLFFPDPWHKS--------------RHTKRRLVTPAFASLVARVLRPG-------GTWRLATDWA-DYARQMREVLAASE--  
Mycav_TrmB           ------------NVT-NIRLIRGNALDVLQ-----RLIAP--ASLTGVRVFFPDPWPKA--------------RHHKRRFLQPGTVGLIADRLLPG-------GVLHVATDHA-GYAEHIADVGAGEP--  
Clodi_TrmB           ------------NLN-NILFLWGDVSNILD-----YFEAK---ELSRIYINFCDPWPKN--------------RWSKRRLTHSGFLEMYNRVLEDD-------GEIHFKTDNE-KLFEFSLNEIAANN--  
Bacsu_TrmB           ------------EAQ-NVKLLNIDADTLTD-----VFEP---GEVKRVYLNFSDPWPKK--------------RHEKRRLTYSHFLKKYEEVMGKG-------GSIHFKTDNR-GLFEYSLKSFSEYG--  
Dicth_TrmB           ------------GLK-NIRIMRIEGSEFLC-----KFVRS--KTLSGVYINFPDPWSKK--------------SRKERRLVNEPFIYLISDRLKEG-------GVFIFVSDDE-DYAMTVWELLKKFT--  
Dictu_TrmB           ------------GLK-NIRLMRIEGSEFLC-----KFVKS--ETLSGVYINFPDPWHKK--------------SHKERRLVNEPFIYLVSDRLKNE-------GIFIFVSDNE-EYTKSVWGLLKKFD--  
Proam_TrmB           ------------ELD-NLLTICGEGFHVTR-----DFFAN--ESVDAVFINFPDPWPKK--------------RHAKHRIVQPAFVKEIHRILKSD-------KLFTLVTDDA-AYSKIMIDVIYQTG--  
Chlmu_TrmB           ------------KVN-NLLIVCGEAQTFFT-----HYVTD--ASFQKIVVNFPDPWPKF--------------RHRKHRLFQDVFVQDMVRVLVEG-------GQLTLVTDDH-TYLTNSIQVMLN----  
Chlps_TrmB           ------------QVR-NLRIVCGEAQTFFR-----HYIQN--EVIQRIVVNFPDPWPKS--------------RHRKHRLFQDEFMNDIVRVLVDS-------GIIILATDDK-NYLLQAIKIMQQ----  
Chltr_TrmB           ------------RVN-NLLIVCGEAQTFFS-----HYVSD--ASFQKIVVNFPDPWPKF--------------RHRKHRLFQDLFVQDMMRTLVVG-------GQLTLATDDY-NYLVNAITVMLK----  
Chlab_TrmB           ------------QVR-NLRIVCGEAQTFFR-----HYIQN--EVIQRIVVNFPDPWPKS--------------RHRKHRLFQYEFMNDIVRVLVDS-------GIIILATDDK-NYLLQAIKIMQQ----  
Chlca_TrmB           ------------QVS-NLRIVCGEAQTFFR-----HYLKN--EILQRIVVNFPDPWPKS--------------RHRKHRLFQDEFMNDVVRVLVES-------GILVLATDDK-NYLVEAIKMMRQ----  
Chlfe_TrmB           ------------RVT-NLRIVCGDAQTFFL-----HYLGE--AVVQRIIVNFPDPWPKS--------------RHRKHRLFQDEFLNNVVRVLTEP-------GILILATDDK-NYLLQAIQIMRQ----  
Chlps_TrmB           ------------QVR-NLRIVCGEAQTFFR-----HYIQN--EVIQRIVVNFPDPWPKS--------------RHRKHRLFQDEFMNDIVRVLVDS-------GIIILATDDK-NYLLQAIKIMQQ----  
Wadch_TrmB           ------------HLD-NLVVFCGEGFRMTQ-----EYFPS--GAVDRIYINFPDPWPKK--------------RHAKHRIVQRPFVEQISRILKPQ-------GVLTLVTDDA-VYSEQMIEVLNMQE--  
Simne_TrmB           ------------NIS-NLLIVCGEAQVFTR-----EYVPE--NSVETIYVNFPDPWPKD--------------RHAKHRLIQAPFMRDVLTAVRPG-------GNAQLVSDAK-EYVLQMQAEISQ----  
Entdi_PPR-MT4        ------------GLD-NVACVWGDAMNVLM-----LNIMP--ESIDNIYLNFPEPPKY---------------ENSPTNLFTIQFFFQVARILKLD-------GIFCLLTDSP-IVVNIVNKQFAHSE--  
Enthi_PPR-MT4        ------------GLD-NVACVWGDAMNVLM-----LNIMA--DSIDNIYLNFPEPPKY---------------ENSPTNLFTIQFFFQVARILKLD-------GVFCLLTDSP-IVVNIVNKQFAHSE--  
Entin_PPR-MT4        ------------EVK-NVSCIWGDAAEVIT-----MAILP--NSIDNIYLNFPEPPKF---------------ENAPTNLFKSQFFFQVAKALKTG-------GTFNLLTDSI-IVVKIIKKVFENTP--  
Entnu_PPR-MT4        ------------GLD-NVACVWGDAMNVLM-----LNIMA--DSIDNIYLNFPEPPKY---------------ENSPTNLFTIQFFFQVARILKLD-------GVFCLLTDSP-IVVNIVNKQFAHSE--  
Dicfa_PPR-MT4        ------------DID-NLYLLAGEAHSTIK-----TNVPD--GSVDELYINYPNPPMW---------------YG-AKRLIDEPFLKELNRILKRD-------GTLTIVTDNR-EYSESVVRQLQTSK--  
Dicdi_PPR-MT4        ------------AID-NLYIVGGDAHGSLK-----EIIPD--NILNEVYINYPNPPVW---------------SG-AERLINELFLIEINRCLKKD-------GTLTIVTDDK-DYSDQIIDILTKSK--  
Dicpu_PPR-MT4        ------------SID-NLYIVGGDAHKSLK-----EVIPD--GVLDEVYINYPNPPVW---------------KG-ADRLINELFLVEINRCLKKS-------GTLTIVTDDK-PYSEQIIEILSKSK--  
Polpa_PPR-MT4        ------------SID-NLYILAGEANSVLK-----NSVPS--DSLDEVYINYPNPPVW---------------PG-AWRLINHDFLVDIHRTLKKD-------GTLTIVTDDQ-GYADSVVQLLKKSR--  
MicpuCCMP1545_PPR26  ------------RLT-NLALLRGTAHETLS-----TRVPA--DRVEEIHVNYPDPPEW---------------VGSSQCLVDRAFLEACHRALKKDG-----TGHVTFVTDDP-TYAMRMCRELSVAA--  
MicpuRCC299_PPR26    ------------RLD-NVALLCGMAHEMMG-----AHVPS--GSLTEVYVNYPDPPEW---------------VGSSQCLVDQAFLRDAHRSLKPG------VGHLTLVTDDP-NYAMRMCRELSKVL--  
Batpr_PPR26          ------------GVR-NLTMLCGLAHECMR-----KQIPN--EVLDEIYVNFPDPPEW---------------NGSANCLVDGAFLVESHRTLKTG-------AYLILVTDDP-GYAMRMCRELSVVP--  
Ostta_PPR26          ------------GVEKNLRLVCGMAHDALDV----CRAPP--GSATEVYVNYPDPPEW---------------VGSSQVLVQDTFLRDVHRVLKPG-------GHLICVTDDS-AYAMRMCRELRKAR--  
Ostta_PPR19          ------------GAS-NFAAMGGDAAYVMR-----RYIAP--GSVSNVFVNFPEPPHHS-GDA---------AADNSLALLNKEFFRDIHAGLKKG-------XALVIFSDNH-RYMQSWLECSWYGL--  
MicpuCCMP1545_PPR19  ------------GIT-NLCALGGDATQVLQ-----NNIRP--GSISYIFINFPEPPHHS-GSR---------TADNRFHLLTSSFFECIHTVLIDD-------GVLTLFSDNH-KYMRSLANTISSLL--  
Ostlu_PPR19          ------------GAS-NFAAMGGDAAYIMR-----RYVAS--ESVSHVFVNFPEPPHHS-GDA---------AADNSLALLNEEFFRDIHACLRRAYTSTDAPGGLTIFSDNH-RYMQALARTLAELD--  
Batpr_PPR19          ------------KLR-NIAVVSGDAFRLLN-----ESIPP--NSLHRIFINFPEPPHHS-GDE---------KSRNDKALLNKDFFVAAHKALKKKDKNGDGGGGLTIYSDNE-RYMHTLAKMISGLT--  
Perma_PPR-MT4        ------------GPR-NVHIIGGDARECLP-----MLLPL--SCVSEVHINFPEPPVWH---------------------------------------------------------------------DA  
Phatr_PPR-MT4        TQ----------PLD-NLCVVGAESGDFLK-----DRLRS--GSLATVFVNHPEPPTQTFGGDRSELEAIQKGGGEPAHMLTSGTLEAAANSLHSG-------GRLVIVTDNR-WYARLLASTLLKVV--  
Thaoc_PPR-MT4        DM----------PLT-NLCCVGSECGSFLR-----QRIRT--GTVDAIFVNHPEPPTQT-HGV-----NEADQSDEPAHMLNNKMVISSAKCLKPDGR-----GRLIIVTDNL-LYAQHICRSVSKLL--  
Guith1_PPR-MT4       ------------DVQ-NLAVLGGDATQILP-----CLISE--SSVNQIFVNHPEPPQQT-GGE----------DSEGQHLLTVDFFRDMYRILAHD-------GTITVVTDNL-WYAKLLGRILGKVS--  
Guith2_PPR-MT4       ------------KLN-NLAVLAGDAKLVLS-----RRVPT--ESLSQVLINFPEPPLWS-GGD----------GESTLHLLTADFFRSAHRVLEAG-------GSLTILSDNS-RYIASVLATLADLK--  
Guith3_PPR-MT4       ------------GLN-NLVVLNLDAALVCS-----DLLRP--ASVRSMFLRFPEPM-----------------GA-GSVFFSPSFLRAVHKNLEPN-------GTFNIVTDDRQGFADMLLLLLLLLL--  
Thesp_C5M Archae     ------------GIK-NVKLVHADGQSFKDKAKFDKIILDAPCSSSGTYRQFPEVKWRF-DEN----------KIKRIVNVQRNMLRNAYENLRKG-------GEMTYSTCSI-RIDEDEENVLFAIEKV  



                     ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|  
Enthi_Trm8           ----------------------------------LLERMPDDYT----------------------------------------------DDYLNIVMFKTEEAKKVDREQRQK---WGACYRRRIEEPF  
Dicdi_Trm8           ----------------------------------LFEQVERDIAE--------------------------------------------NDSCIPLIVNSTEEGRKVNRIDGKK---WFAVFRR-ITDPS  
Plopa_Trm8           ----------------------------------LFEEVKLEPT---------------------------------------------DDPCIPLILNATEEGRKVNRIDGKK---WYGVFRR-IEAP-  
Guith_Trm8           ----------------------------------LFEKLDDDAEK--------------------------------------------ADPCWDLMFNSSEEANKVERNEGSK---FGAIYRR-ISLAE  
Cryne_Trm8           ----------------------------------LFEYIPTETLS--------------------------------------------DDPILEAARTATEEGQKVERNKGDK---WVACFRR-KEDPK  
Caeel_Trm8           ----------------------------------LFERLTEEEMK--------------------------------------------KDPIVEMLFESTEEGQKVTRNDGGK---WPAIFRR-LPNPA  
Sacce_Trm8           ----------------------------------LFERLSKEWEE--------------------------------------------NDECVKIMRNATEEGKKVERKKGDK---FVACFTR-LPTPA  
Arath_Trm8_1         ----------------------------------MFESLTQEELV--------------------------------------------SDPVVELLCSATEEGQKVARNGGQT---FRAVFRR-IAYVS  
Phypa_Trm8_1         ----------------------------------LFHPLTDEELE--------------------------------------------KDVCVPLLINATEEGQKVERNGGST---YKAIYRR-IAGLG  
Chlvu _Trm8_1        ----------------------------------LFERVSDEELE--------------------------------------------SDPAAQLLLEGTEEGQKVARNGGKT---WRHVYRR-IPGPA  
MicpuRCC299 _Trm8_1  ----------------------------------SSGKWEK------------------------------------------------VDEALLGRSGSTKYEERGRALGSEI---RNFCYRYVGSP--  
Ostta_Trm8_1         ---------------------------------------------------------------------------------------RGWVRCDPFARFDSKYASRALEEGRSC---VDVGFRFHPPSVD  
Ostta_Trm8_2         KLDEVTYKRIGEMAEPSESMPLENVPELDEAHKYEWKSLSDIKSEENVQPSS-----------------------------------KRRWLRANPYDAHTERDIVCEGKIRPV---YRFAVIRA-----  
Arath_Trm8_2         ---------------------------------VLQHMDTVDTED--------------------------------------------GWLTENPMGIRTEREIHAEFEGARI---YRRLYQKRQLLPE  
MicpuRCC299_Trm8_2   -----------------------------------AHLFDLDAS-----------------------------------------------LHDNPLGVPTEREVQTTSTNGRC---YRVMLVRNNTTV-  
Chlvu_Trm8_2         WFAPCREAHGGATFCAASEPPPPQQQQH----GEQAQQGASAAGGQAQAQQQQHHHQQHQQQQQEQQEASEPQWESE-------W-AASGWLRDNPLGVPTEREVLTTEQGLPV---YRLLLRRT-----  
Volca_Trm8_2         DFT-------------------------------LAPQHSQCAG---------------------------------------------GWLVDNPVGTPTEREHYVAQQGLPV---YRVMLTRV-----  
Cocsu_Trm8_2         ----------------------------------------------------------------------------------------------------------------------------------  
uncma_TrmB           ----------------------------------HFKNCAGD------------------------------------------H-IYSERPE---QRPLTKFENRGQKLGHGV---WDIIFTNL-----  
uncba_TrmB           ----------------------------------HFKNLAGD------------------------------------------H-IYSERPK---DRPLTKFENRGHRLGHGV---WDLLFKNT-----  
uncga_TrmB           ----------------------------------HFKNTLGD------------------------------------------H-IYSPRPK---HRPLTKFENRGQKLGHGV---WDIIFTNS-----  
Rahsp_TrmB           ----------------------------------NWVNLSQE------------------------------------------G-NYVPRPE---SRPVTKFEMRGQRLGHGV---WDLMFERK-----  
Sheha_TrmB           ----------------------------------GYKNQSAT------------------------------------------G-DVVERPD---HRPLTKFEARGHRLGHGV---WDLMFERV-----  
Shibl_TrmB           ----------------------------------GYHNCSAE------------------------------------------G-NYVPRPQ---SRPVTKFEQRGQRLGHGV---WDLMFERM-----  
Escco_TrmB           ----------------------------------GYKNLSES------------------------------------------N-DYVPRPA---SRPVTKFEQRGHRLGHGV---WDLMFERV-----  
Nitha_TrmB           ----------------------------------GFGNLAGE------------------------------------------G-RFAQGPG---ERPSTKFERRGQQRGYQV---WDLKLKKL-----  
Trura_TrmB           ----------------------------------AFALEEA------------------------------------------------EAPP---AVFETKYALKWKGQGKRL---FYQVFRAT-----  
Meisi_TrmB           ----------------------------------LFDVKTP------------------------------------------------PPPP---HHLETKYALKWKEQNRSF---YHAVFTKT-----  
Sanke_TrmB           ----------------------------------EFD-VDLD----------------------------------------------APR---FAGRPVTSFERKGTEKGRDI---ADLTAVRR-----  
Mycav_TrmB           ----------------------------------RLRPANPD----------------------------------------------SPLPI-SVARPTTKYETKAQDAGSAV---TEFIWLRR-----  
Clodi_TrmB           ---------------------------------WLLKNISLD-----------------------------------------------LGNSEYENNVTTEYEDKFMSQGMRI---FRCEAKKR-----  
Bacsu_TrmB           ---------------------------------LLLTYVSLD-----------------------------------------------LHNSNLEGNIMTEYEEKFSALGQPI---YRAEVEWRT-     
Dicth_TrmB           ----------------------------------NFSPMWDD----------------------------------------------GLRT-DFPEYYKTKYARKWLSLGLTI---YYIGFRKE-----  
Dictu_TrmB           ----------------------------------NFSPLWDH----------------------------------------------GLRR-DFPEYYKTKYARKWLALGLPI---YYIGFKKT-----  
Proam_TrmB           ----------------------------------GFISL------FE----------------------------------------APYYTTSYPGYGSSYFEELWREKGKSI---HYHVFRKI-----  
Chlmu_TrmB           ----------------------------------YLSPG------MQ----------------------------------------DPYYVNVKDNYGGSWFENLWRSKGEKI---FCTEFVKR-----  
Chlps_TrmB           ----------------------------------RLLPQ------LE----------------------------------------EPYYCKMLENYGDSWFERLWRSKGQEI---FYTEFVKK-----  
Chltr_TrmB           ----------------------------------YLSPG------LK----------------------------------------SPHYINVKDNYGGSWFENLWRSKGQEI---FCTEFIKR-----  
Chlab_TrmB           ----------------------------------RLLPK------LE----------------------------------------EPYYCKMLENYGDSWFERLWRSKGQEI---FYTEFVKK-----  
Chlca_TrmB           ----------------------------------CLLPT------IE----------------------------------------DPYYCKVLDNYGDSWFERLWRSKGQEI---FYTEFVKK-----  
Chlfe_TrmB           ----------------------------------YLSPT------ME----------------------------------------DPYYCEV-ENYGNSWFETLWRSKGREI---FYTEFVKK-----  
Chlps_TrmB           ----------------------------------RLLPQ------LE----------------------------------------EPYYCKMLENYGDSWFERLWRSKGQEI---FYTEFVKK-----  
Wadch_TrmB           ----------------------------------GMCSA------HP----------------------------------------EPYYVNELEGYGTSFFDALWRDKGRVI---RYHQYRKQ-----  
Simne_TrmB           ------------------------------------VSG------W-----------------------------------------KPSNHQNQNNYGSSYFDRLWRSLGREI---YYLEYL-------  
Entdi_PPR-MT4        ------------------------------ILRNKFQIQGK----------------------------------------------TMFEKKIPDGYGTSYFDQLWKN-GKIN----QDRFFMKI----  
Enthi_PPR-MT4        ------------------------------ILRNKFQIQGK----------------------------------------------TMFEKKLPEGYGTSYFDQLWKN-GKIN----QDRFFMKI----  
Entin_PPR-MT4        ------------------------------FLGVRFRYEGK----------------------------------------------EMFVNKMPADYGTSYFDQLWKN-ANTN----EDRYFMRLV---  
Entnu_PPR-MT4        ------------------------------ILRNKFQIQGK----------------------------------------------TMFEKKLPEGYGTSYFDQLWKN-GKIN----QDRFFMKI----  
Dicfa_PPR-MT4        ------------------------------PLKRIFAPAQ-N---------------------------------------------NDYLADLPEEYGYSYFNKLWSN-GQRI-----KRYCVYA----  
Dicdi_PPR-MT4        ------------------------------KLLKIYKPVK-----------------------------------------------ETYLIQLSEDYGYSYFNKLWNN-GQRV-----KRYCIYISK--  
Dicpu_PPR-MT4        ------------------------------KLLKVYKPASPD---------------------------------------------NTYLTPLAEDYGYSYFNKLWNN-GQRV-----KRYCIVIT---  
Polpa_PPR-MT4        ------------------------------KLAKIYKPVK-----------------------------------------------EDYICQLDEDYGYSYFNKLWSN-GQRM-----KRYCIYI----  
MicpuCCMP1545_PPR26  ---------------------------------------------------------------------------GMFAPTEEGGA-RPFRAGVPEDYGGSYFDAMWTN-GNLR-----DRYYIRYRAL-  
MicpuRCC299_PPR26    ---------------------------------------------------------------------------RLFKPTEHGG--KPFKSGVPEGYGGSYFDEMWKN-GRQN-----DRYY-------  
Batpr_PPR26          ---------------------------------------------------------------------------HLFEPTATDG--KPFENRLPADYGFSYFNALWTN-GNL-----------------  
Ostta_PPR26          ---------------------------------------------------------------------------SLFETTEPEG--KPFASGVPEDYGASYFDSMWTL-GNQR-----DRY--------  
Ostta_PPR19          ------------------------------FSSRDADVTS----------------------------REPAELYETIDGVRLYQG-IPGPLAGHRVHEQSYFDRFWE--GRHV-----DRYFLSVGKVA  
MicpuCCMP1545_PPR19  ------------------------------HEKDEKADEPMF---------------LAEIAQGTAVDGKGSTTFENVAGMRLYQG-LPGIGSGHIVHEQSYFDRFWKQ-GSHA-----DRYFMIVSKN-  
Ostlu_PPR19          ------------------------------I------FTARD--------------------DVDLASGAPANQYETIRGVRLYQG-VPGPSAGHRVYEQSYFDRFWEN-GQHV-----DRYFISLVRK-  
Batpr_PPR19          ------------------------------VDDDNIAFESEK------------------SYGADESSDTIEASFENVEGVRLYTGSAPGKGSGFEKYEESFFDRFWQA-GSRI-----ERYFMVFSKR-  
Perma_PPR-MT4        CAREDKSYRNLIDSRRSQRRGQLYMLACGF---------------------CCIL------------------------------------------------------------------IIALTVLLL  
Phatr_PPR-MT4        ------------------------------RQKPDLFRPPRPK----------EFHASNLHQMEYFGGSTGQAGVPLYEGQPNEG---IGHVKYDVSTGASYFDRLWKS-GAGL-----HAERQTRFILI  
Thaoc_PPR-MT4        ------------------------------SQVDLVGVAPRE------------------VHDLKRIESFGHGSLNLYEGNPSIS-VDHYVVKGGPSNGTSYFDRLWRT-GAGKHADMKRRYIIALRTKG  
Guith1_PPR-MT4       ------------------------------EGSKAAFTSIKM-------------------------QNKNIRQNSCIDGFVIHEG-SPGPECGHSIKASSYFDRLWQK-GINRHATAHDRYFLYIKKNV  
Guith2_PPR-MT4       ------------------------------DEEGNEPLFVDR----------------------RELTADWKRSQVVRDLPLFVG--LPGEVCGHFANSGSYFDRLWSN-GMHN-----KRFYIFVHKNA  
Guith3_PPR-MT4       --------------------LPSDLRDSYLKVVKSCPQLFKARS------------------------------------------TARREGAKKGEGAVSYFDQLWRSRGFQ------ERYFIELGKVP  
Thesp_C5M Archae     G----------------------------------LELLDYP---------------------------------------------FDWGDRGFLEIGDRVFRAWTHKHDCNG-------FFIAKMRKG  



Supplemental	
  Table	
  1.	
  
PPR	
  proteins	
  of	
  green	
  algae,	
  showing	
  number	
  of	
  repeats,	
  full	
  protein	
  length,	
  
evidence	
  for	
  gene	
  model	
  truncation	
  at	
  the	
  N-­‐	
  or	
  C-­‐terminus,	
  presence	
  of	
  additional	
  
domains	
  and	
  predictions	
  of	
  intracellular	
  localization	
  by	
  TargetP	
  (in	
  red)	
  and	
  
Predalgo	
  (in	
  blue):	
  M=	
  mitochondrion;	
  C=	
  chloroplast;	
  org=	
  mitochondrion	
  or	
  
chloroplast;	
  SP=	
  secretory	
  pathway;	
  -­‐	
  or	
  O	
  =	
  other	
  compartment;	
  *=	
  conflicting."	
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