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TLHDHITEYASGOKYNATGKLL Y IPYGAGYLGKYYHPLGHEYPYGLLTRSRALLESEATLGKYDAGAPHIYSRSPYHYHLLTGFKAYDTHIPIGRGORELIV-GDRATGKTSIAVSTITHOVRSHAOQILS
ILHDNITEYQSGOKYHATGOLLHIPYGAGYL GKYYNPLGHEYPVGLYTRSRRLLDS--TLGKYDTGAPNIVSRSPYNYNLLTGFKAYDTHIPIGRGORELICHGDROTGKTSTIAYS TITHOVRINOQQILS
IFG-DDRHIKEGDYYKRTGSIYDYPYGKGLLGRYYDALG--HPIDGKGPIEARSROR =YO¥YKAPGITPRKSYHEPHSTGIKAYOALTPIGRGORELYI-GDROTGKTATILYOTI THOKRHHD--AH
IFG-EDRGIKEGDYYKRTATIYDYPYGKGLLGRYYDGLG--NPIDGKGDLYDYERKR-----AEYKAPGIIPRKSYHEPYATGIKAIDSLIPIGRGAORELIT-GDRATGKTAYILDTILHOKAYNDK-AK
IFG=-5SDSETKEGDYYKRTGTIYDYPYGKGLLGRYYDALG==-NPIDGKGP IYDATROR=====YEYKAPGIIPRKSYHEPYATGLKAIDALYPYGRGORELII~-GDRATGKTAYAIDTFINOKAYNA==GT
IFG-ADRETKEGOTYKRTRATYDAPYGKGLLGRYYDAL G=--NPIDGKGP IOADKRHR=-=-=-¥DYKAPGTIPRKSYSEPHATGLKAIDALIPIGRGORELIT-GDROTGKTATALDTILHOKPLNAQ--P
IFG-ADRETKEGATYKRTRSIYDAPYGKGLLGRYYDALG--NPIDGKGP IAAYERKR-----¥DYKAPGIIPRKSYHEPHATGLKSIDALIPIGRGORELIT-GDRATGKTATALDTILHOKPLNYE-GA
IFG-ADRDIKEGDTYKRTGALYDYPYGPGLLGRYYDALG--NPIDGKGP IKATERKR-----¥DYKAPGIIPRKSYHEPHSTGLKAIDALIPYGRGORELYI-GDRATGKTATIILD THLHOKSYHON-GP
IFG-ADRDIKEGDYYKRTGAIYDYPYGPELLGRYYDAL G--NPIDGKGP IKAKERRR====-=-¥DYKAPGTIPRKSYHEPHSTGLKAIDALIPYGRGORELYI-GDROTGKTATILD TFLHOKPIHON-GP
IFG-ADRDIKEGDYYKRTGAIYDYPYGPELLGRYYDALG--NPIDGKGP IKAKERRR-----Y¥DYKAPGIIPRKSYHEPHSTGLKATIDALIPYGRGORELYI-GDROTGKTATIILDTFLHOKPIHON-GP
IFG-SDRDIKEGDTYKRTGALYDYPYGPELLGRYYDALG--NPIDGKGP INAKARAR-----¥DYKAPGIIPRKSYHEPHSTGLKAIDALIPYGRGORELYI-GDRATGKTATILD TILHOKATHON-GP
IFG-5DRSTKEGDTYKRTGAIYDYPYGPELLGRYYDAL G=--NPIDGKGP INARKRSR====-=-¥DYKAPGTIPRKSYHEPHSTGLKATDALIFYGRGORELVI-GDROTGKTATIILDTILHOKATHON-GP
IFG-ODRETKEGDEYRRLGETYDYPYGRGLLGRYYHPLG--EPIDGKGP IAYTERRR-----¥DYKAPGIIPRKSYHEPYATGLKSIDTLIPYGRGORELIT-GDROTGKTAYAIDTILHOKAYNA--GK
IFG-DDRDIKEGDTYKRTKSIYDYPAGNGLLGRYYDALG--NPIDGKGP IYASERRI-----ADYKAPGIIPRKGYHEPHATGLKAYDANIPIGRGORELIT-GDRATGKTAYALDTILHOKYYNDAAGD
IFG-DDRSTKEGDTYKRTKSIYDVPAGDALLGRYVDGL G--NPIDGKGP IAATERRY =ADYKAPGIIPRKGYHEPHATGLKSYDANIPIGRGORELIT-GDROTGKTATALDTILHOKSYNERAGD
IFG-5SDRDIKEGDTYKRTHAIYDYPAGEGLLGRYYDGL G=--NPIDGKGP IYAKERRI===--ADYKAPGTIPRKSYHEPHATGLKSYDAHIPIGRGORELIT-GDROTGKTATALDTILHOKSYNDA---
LFG-HDRATAEGDIYRRTGAIYDYPYGKGLLGRYYDALG--NPIDGKGP IATTERRR-----YEYKAPGILSRKSYHEPHSTGIKAIDCLYPIGRGORELIT-GDRATGKTATALD THLHOKLINES-TA
IFG-EGLATKEGTTYKRTGRIYDYPYGKGLLGRYTDGLG==~NPIDDKGPLETTERRL====-~AEYKAPGIIPRKSYHEPLHTGIKALDGLYPIGRGORELII~-GDRATGKTAYAIDTIINOKRTHE====
YFG-HDKLTKEGDYYKRTGAIYDYPYGEELLGRYYDAL G--NATDGKGP IG5KTRRR====-=¥GLKAPGTIPRISYREPHOTGIKAYDSLYPIGRGORELIT-GDROTGKTSTIATDTITHOKRFND-=-GT
YFG-HDKLTKEGDIYKRTGAIYDYPYGDELLGRYYDALG--NATIDGKGPYGSKIRRR-----¥GLKAPGIIPRISYREPHATGIKAYDSLYPIGRGORELIT-GDRATGKTSIATDTIINOKRFND--GT
YFG-HDKLIKEGDLYKRTGALIYDYPYGEELLGRYYDALG--NATIDGKGP IGSKARRR-----YGLKAPGIIPRISYREPHATGIKAYDSLYPIGRGORELII-GDRATGKTSIAIDTIINOKRFND--GT
VYFG-HDKLTKEGDIYKRTGAIYDYPYGEELLGRYYDALG=--NATDGKGP IG5KTRRR====-=¥GLKAPGTIPRISYREPHOTGIKAYDSLYPIGRGORELIT-GDROTGKTSTIATDTIINOKRFND--G5
YFG-HDKLTKEGDIYKRTGAIYDYPYGEELLGRYYDALG--NATIDGKGP IGSKTRRR-----¥GLKAPGTIPRISYREPHATGIKAYDSLYPIGRGORELIT-GDROTGKTSTIATDTITHOKRFND--GS
YFG-HDKLIKEGDLYKRTGAIYDYPYGDELLGRYYDALG--NATIDGKGPLTSKIRRR-----¥GLKAPGIIPRISYREPHATGIKAYDSLYSIGRGORELII-GDRATGKTSIAIDTIINOKRFNE--GT
YFG-NDRLIKEGDYYKRTGAIYDYPYGEELL GRYYYALG=-NPIDGKGP ITSKTRRR====-=¥GLKAPGIIPRISYREPHOTGIKAYDSLYPIGRGORELIT-GDROTGKTSTIATDTIINOKRFND-=-GT
YFG-HDKLIKEGDIYKRTGAIYDYPYGEELLGRYYDALG--NATIDGKGPLGSKARRR-----¥GLKAPGTIPRISYREPHATGIKAYDSLYPIGRGORELIT-GDROTGKTATATDTITHOKRFRD--GT
YFG-HDKLTKEGDIYKRTGAIYDYPYGDEILGRYYDALG--NATDGKGE IKTKARFR-----¥GIKAPGIIPRYSYREPHATGIKAYDSLYPIGRGORELIT-GDRATGKTALATID TITHOKRFND--GA
YFG-HDKLTKOGDIYKRTGAIYDYPYGDELLGRYYDALG=--NATDGKGAINTKDRFR====-=¥GIKAPGIIPRYSYREPHOTGIKAYDSLYPIGRGORELIT-GDROTGKTALATD TIINOKRFNE--AQ
YFG-HDKLTKEGDYYKRSGAIYDYPYGESILGRYYDALG--TPIDGKGPLGTEHRAR =YGTKAPGI-PRISYREPHOTGIKAYOSLYLICRGORELIT-GDROTGKTAYATOTITHOKRFHD--ER
YFG-HDRHIKEGDTYKRTGAIYDVPYGEEIL GRYYDALG--HPLDGKGPLNTKLRRR ~YOIKAPGITARYSYSEPHATGLKATIOSLYPIGRGAREL IT-GDRATGKTAYATOTI THOKRFNY—-GT
LFG=SDRLYKEGETYERTGEIYDYPYGPELLGRYIDALG==-NPIDGKGF INCKEKRR===--A0LKAPGILPROSYHOPYOTGLESYDANYP IGRGOREL II~GDROTGETAYALDAILHOKRHNS--G5
LFG=5DRLYKEGELYKRTGHIYDYPYGPGLLGRYYDAL G--HPIDGKGP IDAAGRSR——---A0YKAPGILPRRSYHEPYOTGLKAYDAL YPIGRGOREL IT-GDROTGKTAYALDTILHOKRHNH--G5
LFG-5DRLYKEGEVYKRTGKIYDYGYGPELL GRYYDALG--HPIDGKGP INASGRSR———--A0YKAPGILPRRSYHEPYOTGLESY DAL YPIGRGORELIT-GDRATGKTAYALOTILHOKRHNN--GT
LFG-HDRLYREGEYVKRTRHIYDYPYGEALLGRYYDALG--HPIDGKGP IKTTERRR———--YOLKAPGILPRTSYCEPHOTGLKALIOSHYPIGRGORELII-GDROTGKTATALDTILHHERHNR--55
IFG-HDRKTKEGDTYERSHFIYEYPYGRELLGRYYDGL G=-HPIDGLGEIKAEKKSR====-=¥EIKAPGTIPRKSYHEPHOTGLKYYDGLYPIGRGORELIT-GDROTGKTAYATDTITHOKSIHE--5H
THG-DDHOYQOGDNYKRTKAYLEYPYGKALLGRYYDALG--NPIDGKGDIASKEYRH-----TEHKAPGIIERTSYSEPYATGIKAIDSLIPIGRGORELIT-GDROTGKTATAYD TITHOKOAHS~-LT
ING-DDHOYQOGDNYKRTKAYLEYPYGNALLGRYYDALG--NPIDGKGDIASKEYRH-----TENKAPGIIERTSYSEPYATGIKAIDSLIPIGRGORELII-GDRATGKTAIAVD TIINOKOAHS~-LT
IHG-DYSKYKOGDNYKRTKDVLKYLYGKALLGRTYDALG==-NPIDGKGDIYSKEYRH====-=TEHKAPGIIERHSYSEPYOTGIKAIDSLIPIGRGORELIT-GDROTGKTATAYD TIINOKOAHS--LT
YFS-HDRETQEGHFYRRTGSIYSYPYGPEYLGRYYDALG--0PIDGKGOINSKLESR-----YEYKAPGTHPRESYKEPYATGLKAYDSLIPIGRGORELIT-GDROTGKTSTATIDTITHOREPHL--KK
LFG-5D5STSEGDLYKRTGTIYDYPSGKGYLGRYLDGLG--NPIDGKGPLKDYTRYR-----AELKAPGIIYRESYHOPHATGLKAYDSLYPIGRGORELIT-GDRATGK TATALDATIHOKFYNY--5K
LFG-ADYLTHEGDIYKRTGAIYDYPYGRGLLGRYYDALG=-KPIDGKGALTOYTRAR====-=YETKAPGIIERKSYHEPHOTGIKAYDSLYPIGRGORELII- GDROTGKTSTIATDTIINOKSYNA--GN
IFG-SDTATKEGDIYKRTGSIYDYPYGKGHLGRYYDALG--YPIDGKGALSAYERRR====-=-Y¥EYKAPGTIARKSYHEPHOTGLKAYDSLYPIGRGORELII- GDROTGKTATATDTILHOKOINAQ-GT
YFG-SDTATKEGDIYKRTGSIYDYPYGRSHLGRYYDALG--YPIDGKGALGAYERRR-----YEYKAPGIISRKSYHEPHATGLKAYDSLYPIGRGORELII- GDRATGKTATATD TILHOKAINAK-GA
YFG-SDTATKEGDLYKRTGSIYDYPAGKANLGRYYDALG--YPIDGRGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORE! II-GDRATGKTATAIDTILHOKALNSK-AT
YFG-5DTATKEGDLYKRTGSIYDYPAGKAHL GRYYDALG--YPIDGRGALSDHERRR=-=-=-¥EYKAPGTIERKSYHEPHOTGLKAYDSLYPIGRGOREL IT-GDROTGKTATATD TILHOKOLNSK-AT
YFG-5DTSIKEGDLYKRTGSIYDYPAGKANLGRYYDALG--YPIDGRGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKANNSR-AT
YFG-SDTATKEGDLYKRTGSIYDYPAGKANLGRYYDALG--YPIDGRGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGARELII-GDRATGKTATAID TILHOKONNSR-AT
YFG-5DTATKEGDLYKRTGSIYDYPAGKAHL GRYYDAL G--YPIDGRGALSDHERRR==-=-=-¥EYKAPGTIERKSYHEPHOTGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKONNSR-AT
YFG-5SDTATKEGDLYKRTGSIYDYPAGKAHLGRYYDALG--YPIDGRGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKAHNSR-AT
YFG-SDTATKEGDLYKRTGSIYDYPAGKSLLGRYYDALG--YPIDGRGALGOHERRR-----YEYKYPGIIERKSYHEPHATGLKAYDSLYPIGRGORELII-GDRATGKTATAID TILHOKONNSR-AT
YFG=-5DTATKEGDLYKRTGSIYDYPAGKSLLGRYYDALG=-YPIDGRGALGDHERRR====-=-YEYKYPGIIERKSYHEPHOTGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKONNSR-AT
YFG-5SDTATKEGDLYKRTGSIYDYPAGKAHLGRYYDGLG--YPIDGRGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKALNSR-AT
YFG-5SDTATKEGDLYKRTGSIYDYPAGKANL GRYYDGLG--L PIDGKGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORELIT-GDRATGKTATATD TILHOKALNSR-AT
YFG-5DTATKEGDLYKRTGSIYDYPAGKANLGRYYDALG=-YPIDGRGALSDHERRR===-=-YEYKAPGIIERKSYHEPHOTGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKONNSR=-5T
YFG-5DTATKEGDLYKRTGSIYDYPAGKAHL GRYYDALG--YPIDGRGALSDHERRR=-=-=-¥EYKAPGTIERKSYHEPHOTGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKOHNSR=-5T
YFG-5SDTATKEGDLYKRTGSIYDYPAGKANL GRYYDALG--YPIDGRGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORELIT-GDRATGKTATATD TILHOKANNSR-5T
YFG-SDTATKEGDLYKRTGSIYDYPAGKANLGRYYDALG--YPIDGKGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORELII-GDRATGKTATAID TILHOKONNSR-GT
YFG-5DTATKEGDLYKRTGSIYDYPAGKAHL GRYYDALG--YPIDGKGALSDHERRR==-=-=-¥EYKAPGTIERKSYHEPHOTGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKONNSR-GT
YFG-5SDTATKEGDLYKRTGSIYDYPAGKANLGRYYDALG--YPIDGKGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKONNSR-GT
YFG-GDTATKEGDLYKRTGSIYDYPAGKANLGRYYDAHG--YPIDGRGALSOHEARR-----YEYKAPGILERKSYHEPHATGLKAYDSLYPIGRGORELLI-GDRATGKTTIAIDTILHOKAINSR-AT
YFG-GDTATKEGDLYKRTGSIYDYPAGKAHL GRYYDAHG=-YPIDGRGALSDHEQRR=--=--¥EYKAPGILERKSYHEPHOTGLKAYDSLYPIGRGORELLI-GDROTGKTTIATDTILHOKOINSR-AT
YFG-SDTATKEGDLYKRTGSIYDYPAGKAHLGRYYDALG--YPIDGKGALSOHERRR-----YEYKAPGIIERKSYHEPHATGLKAYDSLYPIGRGORELIT-GDROTGKTATATD TILHOKOHNSR-GT
UFE ~SDTSINEGDIYKRTHTI¥DYPYGKGTLGRYNDALG--HPIDGKGPLTHYTRAR: =-YEYKAPGIISRKSYHEPHOTGIKAYDSLYPIGRGORELII-GDROTGKTRIAIDTITHOUGYNE--GT
L G=-HPIDGKGP IANARRSR===-=YEYKAPGIIPRLSYREPHVYTGVKAYDSLYPIGRGORELIT-GDROTGKTATATID TIINOKRFND--AG
ILE ~HPIAYKAGSHYLTHGTSLAYGYGPHHLGRYYDALG--TPIDGLGALSGOKGTAHPEHRDYESKAPGILKRAPYREPHATGLKAYDSLYPIGRGORELIT-GDROTGKTATATDAILHOKITHER-AT
IFG-HDRHIKEGDIIKRTHRIIDVHYGYELL GRYYDALG--NEIDGEKKIETKERRK IEYKAPGITARKSYNESITTGIKCIDSLYPIGRGUREL TTI-GORATGKTATAIDATTHOKNINDK Y-
IFG-HDRHIKEGDVYIKRTHRIIDYHYGYELLGRYYDALG==-NCIDGEKNYYTKERRK====-=TETKAPGIIARKSYNESIITGIKCIDSLYPIGRGORELIT-GDROTGKTATATDATITHOKHINDH=-YL
LFG=DETKIKPGEYYEGTGNITSYPYGHSLLGRYYHAL G--0PIDNKGDFPGSELKD YEYKAPGIITROSYNEPHITGYKATDCLYPYGRGOREL ¥ I-GOROTGKTSTICLDAYLHOKYEHS-—-K




Supplemental Figure. Site-specific cleavage of the a subunit between its amino-terminal b-barrel
domain and its central nucleotide-binding domain may be limited to trypanosomatid protozoa. The
conceptual amino acid sequence for L. major F1-ATPase a subunit was used in a blastp ( Genbank )
homology search, obtaining ca. 800 sequences identified as being this subunit. After removing
incompletes and duplicates, these included full-length sequences for 450 different organisms and all
of these were simultaneously aligned in order of relatedness to L. major
(http://prodes.toulouse.inra.fr/multalin/multalin.html). The first 68 of these are illustrated for the
sequences surrounding the cleavage site. Only the trypanosomatids have the cleavage site and
surrounding sequences (downward arrow with horizontal bar between alighment positions 180 and
190 ); this appears to be due to, in part, an insertion of site-specific amino acids that are not present
in all other organisms, thereby creating an obvious gap in the alignment to the others. The single
exception, Mesostigma, a very early green alga, has extra amino acids at the position of the cleavage
site but these have no relationship to the sequence in the trypanosomatids.




