
                                                   
                                                                                                                   
  TgFtSH1     (1) --------MSSRNGGSPARSRSSRRCSASRRAGRHRSDSGAGECRPGTDGRSLSTSSDFLNSSSSPGSYSDRVQQGIGDPEVFPVPFEANGPKFSSDRRS 
  AtFtsH1     (1) ------------------------------------------------------------------MASNSLLRSSSNFFLGSHIIISSPTPKTTRKPSF 
   Yta12p     (1) MLLLSWSRIATKVVRRPVRFRSYYGLTHIKSLHTQYRLLNRLQENKSGNKNEDNNEDAKLNKEIPTDEEVEAIRKQVEKYIEQTKNNTIPANWKEQKRKI 
                                                                                                                 
  TgFtSH1    (93) STSPSLNRKATFTRVLAALDSADALRPIPPAPSTYTYARDPASDTFRVGTSLSSLVALAPPPVPPPFITPNMPTQSNRALPPPSGPTPDAAGSPPRSGSP 
  PfFtsH1     (1) ----------------------------------------------------------------------------------------MSSKYDNQSFLS 
   BpFtsH     (1) --------------------------------------------------------------------------MAKNLMLWLVIAVVLMSIFQNFS--- 
  AtFtsH1    (35) PFSFVSRAKYQITRSS------QDENSPNGKPNSPFSSQVALAAILLSSISSSPLALAVVDEPASPSVVIESQAVKPSTPSPLFIQNEILKAPSPKS--- 
   Yta12p   (101) DESIRRLEDAVLKQESNRIQEERKEKEEENGPSKAKSNRTKEQGYFEGNNSRNIPPPPPPPPPKPPLNDPSNPVSKNVNLFQIGLTFFLLSFLLDLL--- 
                                                                                                                 
  TgFtSH1   (193) TPRARGEQHRYHYDSGHVSSSHVSNESHSFQRIRSNPVLPEKTQGDAPTYPNQGEKAGGGRMRAAILILIGVCIGLAIWPMFVSFLTFRLLHSLHDGADG 
  PfFtsH1    (13) TGSDKYGEQENSVLLHDEEDEYINENKKKRNERDKKFRYYEN----------FFNRRRSKKWNYFIIFFLGVCLGFAIWPFFMTIITYR---LFYKDNFN 
   BpFtsH    (24) ANNINNRKIDYSTFLSDVNQDQVREVHIS--GREMNIIRKDN--------GRYITYIPISDPKLLDNLLVKNVKIIGAAPEEQ---------SFFTAIFI 
  AtFtsH1   (126) SDLPEGSQWRYSEFLNAVKKGKVERVRFSKDGSVVQLTAVDN--------RRASVIVPN-DPDLIDILAMNGVDISVSEGESSG-------NDLFTVIGN 
   Yta12p   (198) NSLEEQSEITWQDFREKLLAKGYVAKLIVVNKSMVKVMLNDNGKNQADNYGRNFYYFTIGSIDSFEHKLQKAQDELDIDKDFRIPVLYVQEGNWAKAMFQ 
                                                                                                                 
  TgFtSH1   (293) VDIDSTDYEGVDDDGIRPDGSYGNHMMHNTTDSSSGSNVTNSETALVPPQPTFPPLTFNDLAGLTEAKTELQEVVQFLRDPSKFERLGARLPKGVLLVGP 
  PfFtsH1   (100) NTNYRTNNSSTSLKSYGNEKNKKSDNN--------GKVPMKDQSPN-KVSPHFKPIRFEEIAGIDESKLELLEVVDFIKNREKYHEMGARMPKGVLLVGP 
   BpFtsH   (105) SWFPMLLLIGVWVFFMRQMQVGGGK----------GAMSFGKSKAR-MLPEDQVKITFSDVAGCDEAKEEVQELVEYLKEPSRFQKLGGKIPKGILMVGP 
  AtFtsH1   (210) LIFPLLAFGGLFLLFRRAQGGPGGGPGG-----LGGPMDFGRSKSK-FQEVPETGVSFADVAGADQAKLELQEVVDFLKNPDKYTALGAKIPKGCLLVGP 
   Yta12p   (298) ILPTVLMIAGIIWLTRRSAQAAGGSRG--------GIFGLSRSKAKKFNTETDVKIKFKDVAGCDEAKEEIMEFVSFLKEPSRYEKMGAKIPRGAILSGP 
                                                                                                                 
  TgFtSH1   (393) PGTGKTALARAVATEAGVPYFYASGSEFVEIYVGQGARRVRGLFSYARNHSPCIIFLDELDAVGGRRQASAGPGAGNREHDQTLNQLLVEMDGFNQASRI 
  PfFtsH1   (191) PGSGKTMLARAVATEANVPYIYTSGPEFIEIYVGQGAKRIRQLFAHARSVAPSIVFIDEIDAIGGKRSSGSVNGAGQREHDQTLNQLLVEMDGFSNTVHI 
   BpFtsH   (194) PGTGKTLLAKAIAGEAKVPFFTISGSDFVEMFVGVGASRVRDMFEHSRKVAPCIIFIDEIDAVGRQRGAG--LGGGHDEREQTLNQMLVEMDGFDGNEGI 
  AtFtsH1   (304) PGTGKTLLARAVAGEAGVPFFSCAASEFVELFVGVGASRVRDLFEKAKSKAPCIVFIDEIDAVGRQRGAG--MGGGNDEREQTINQLLTEMDGFSGNSGV 
   Yta12p   (390) PGTGKTLLAKATAGEAGVPFYFVSGSEFVEMFVGVGAARVRDLFKTARENAPSIVFIDEIDAIGKARQKGN-FSGANDERENTLNQMLVEMDGFTPADHV 
                                                                                                                 
  TgFtSH1   (493) VVLAATNRVDTLDPALLRPGRFDRIVHVSLPDVAARELILQKYLQRVPVELPTESHEGTVSGFSTLVNAGDERANAAQGKSPAPLASPHSRSSSDKREEK 
  PfFtsH1   (291) MVIGATNRIDTLDSALLRPGRFDRIVYVPLPDINGRKKILEIYIKKIKS--------------------------------------------------- 
   BpFtsH   (292) ILIAATNRPDVLDPALLRPGRFDRQIFVALPDIRGREKIIQVHMKKV----------------------------------------------------- 
  AtFtsH1   (402) IVLAATNRPDVLDSALLRPGRFDRQVTVDRPDVAGRVKILQVHSRGK----------------------------------------------------- 
   Yta12p   (489) VVLAGTNRPDILDKALLRPGRFDRHINIDKPELEGRKAIFAVHLHHL----------------------------------------------------- 
                                                                                                                 
  TgFtSH1   (593) DRSSGRFPRSEEGKKEEVEPETYRQRPGPQSGREKAAFSDNTAIGDKEGSEDSEAEHEKKPGLTQVHKDLAKQIAKITPGFSGAELENLVNEAALLAARA 
  PfFtsH1   (340) --------------DLKLEDIEK--------------------------------------------------IARLTPGFSGADLENVVNEATILATRN 
   BpFtsH   (339) ------------PLGNNVDPMI---------------------------------------------------IARGTPGFSGADLANLVNEAALFAARN 
  AtFtsH1   (449) ------------ALGKDVDFDK---------------------------------------------------VARRTPGFTGADLQNLMNEAAILAARR 
   Yta12p   (536) ------------KLAGEIFDLKNR-------------------------------------------------LAALTPGFSGADIANVCNEAALIAARS 
                                                                                                                 
  TgFtSH1   (693) DKEIVTLQELQEARDKVTMGPARKTRVMSAYQRQLTAYHEAGHAIIAFYLQPYADPIHKATIVSRGS-ALGFVEQVPLEDRYGHG---VAQLEARLCVCM 
  PfFtsH1   (376) NKSLVTINELYEARDKVSMGPERKSLRQSDHQRRITAYHEAGHAIVAYFLQPKTDPIHKATIISRGN-ALGYVEQIPVDDRHN---YFKSQMEAKLAVCM 
   BpFtsH   (376) NRDVVMMSDFESAKDKITMGSERRSMVMTEKQKESTAYHEAGHVIVGRLVP-EHDPAHKVTIIPRGR-ALGVTFFLPKDDVLS---INKNKLESQISTLY 
  AtFtsH1   (486) ELKEISKDEISDALERIIAGPEKKNAVVSEEKKRLVAYHEAGHALVGALMP-EYDPVAKISIIPRGQ-AGGLTFFAPSEERLESGLYSRSYLENQMAVAL 
   Yta12p   (575) DEDAVKLNHFEQAIERVIGGVERKSKLLSPEEKKVVAYHEAGHAVCGWYLK-YADPLLKVSIIPRGQGALGYAQYLPGDIFLLT----EQQLKDRMTMSL 
                                                                                                                 
  TgFtSH1   (789) GGRVAERLIFGRDALSNGASSDIETATRMAYVMVTEWGMSEKLGPLSYKVHGRS--------RRAFISSETANLVEEEVKQLVITAERKAEKLLRRHRKQ 
  PfFtsH1   (472) GGRTAEEIVFGKSETSSGASSDISRATEIAYKMVTEWGMSDKLGPLNYKKRMGDGYS------SNRLSAQTVSSIEVEVKSLVEKGKSLSEEILRRHRKE 
   BpFtsH   (471) GGRLAEEIIYGVNNVSTGAHNDIKVATNLARNMVTQWGFSKKLGPLLYSEEEGEIFLGRTVTKSKHMSDETARIIDEEVKLLVEKNYNRAKKILEENLDI 
  AtFtsH1   (584) GGRVAEEVIFGDENVTTGASNDFMQVSRVARQMIERFGFSKKIGQVAVGGPGGNPFMGQQMSSQKDYSMATADIVDAEVRELVEKAYKRATEIITTHIDI 
   Yta12p   (670) GGRVSEELHF--PSVTSGASDDFKKVTSMATAMVTELGMSDKIGWVNYQKRDDS-------DLTKPFSDETGDIIDSEVYRIVQECHDRCTKLLKEKAED 
                                                                                                                
  TgFtSH1   (881) LREVALQLLEKETLSGEEISEILDP--SGSYRTKVERLRTRMQQGEQP-----SFLQRLVVQLKRGFQWLFLPRDQTEFAAVEADKQLKTQEETEKKNGS 
  PfFtsH1   (566) LDNLAFALLDKETLSGEEIKNIIDPNNSKNYSGKVEMLKNDTKKNEKKSNSVSKNKSTISEDYDKNQNNVEQNYQSHDHTLVKNEENLNNMKNDIDDNNT 
   BpFtsH   (571) LHAMKDALIKYETINSRQIDDLMK---RKSIQSSNICTDDDNN--------------------------------------------------------- 
  AtFtsH1   (684) LHKLAQLLIEKETVDGEEFMSLFI---DGQAELYIS---------------------------------------------------------------- 
   Yta12p   (761) VEKIAQVLLKKEVLTREDMIDLLG---KRPFPERNDAFDKYLNDYETE-----KIRKEEEKNEKRNEPKPSTN--------------------------- 
                                                                                                               
  TgFtSH1   (974) TNEAPKKTGDGDDDESGNSRREMQEAAATREAEPHRNDQDRRDRHGDEDHPFADVNEISAKQPQISGATRTGHEDGHSESTTHLRCSRGNVAEGQHCSDL 
  PfFtsH1   (666) RDGQVNSDSFVKRKEVTDQDINGKELSEMDNKEIKENKKLDGEELNKIIIDNDKMGDMKKNIKEVIKKMKKKQSKGSYKTYKNVLKSVSEHKELKTQKKA 
                                                                                                               
  TgFtSH1  (1074) SVEAQVPEPFFPVRKHSHQVGEETGREHFSRYAEVKSLPSNPMVPRGKLDSEAASDGEAKIRLRDGEAGLPHGDLVQDWTHRTPRSVQRHEAFTLEDDFR 
  PfFtsH1   (766) DENKIVADNNEKSSNNSLDKNNTQGSIDEKGYKNNNNNNNNMVKNINELFEENFPEYKKYDNENNDFVKTKENYFDNFNEVIDISHIKNVDEMKKFNIFE 
                                                                                  
  TgFtSH1  (1174) KKGNSSEREDVFSRGIGRRGVEVQSASLVSQQQCCESGTKNCANSQAREHSRRTKRVQQQWQLTPWGLGLSTITRDE 
  PfFtsH1   (866) HNLNKLFLFDIFKSD-------------------------------------------------------------- 
    
   
    
 

FIG. S1. Alignment of TgFtsH1 with the PfFtsH1(PFL1925w), a chloroplast FtsH-Arabidopsis FtsH1 (Q39102), a 
mitochondria FtsH-Saccharomyces cerevisiae Yta12p (NP_013807), and a bacterial FtsH-Baizongia pistaciae (Q89AF2) 
is shown above. Black shading marks residues identical in all sequences, while dark and light gray shading mark residues 
identical or similar in at least 3 sequences, respectively.  Conserved residues in Walker A (GTK- bold and blue), Walker B 
(DE- bold and pink), SRH (RXXR- bold and green), Zn binding (HEAGH- bold and yellow) are highlighted.Transmembrane 
domains predicted by either TMHMM or TMpred and are shown in red, bold and italics. Arrows indicate the C-termini of 



the FtsH deletion mutants (354, 694 and 925).The strain specific amino acid changes from the ME49 are at location 1008, 
1024, 1194 and 1222. 


