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Acanthamoeba castellani Mitochondrial Proteins Identified in silico

Key:
Sequence lacking confirming RNA data is shown in bold blue.

Cleavable N-terminal peptide sequence predicted by MitoProt is shown in bold
underline.

Entries marked with an asterisk (i.e., Bxxx*) are inferred from the A. castellanii mtDNA
sequence.

PCD = putative conserved domain

>B001 pyruvate dehydrogenase kinase

MMNRMRTTVASTSSHVHIPSSISSSAASSSSPVSWORTMDDMIHRYANLKQTPVSVKNMIVEGKDANMNTLLRSHAF
LRYELPTRLAHIAKEITALPEELLEVEPVQKVLNWYRLSFSEVIESPVPNVADMELKTEDEQCASLHQFQDMLDHIK
DRHSGVVTTMAEGVLELKNRLGREMIDTSVQFFLDRLYMNRISIRMLITQHLELFKQAQTNNNLCAITSGASGRKVT
PNKKNRWVGIIDPQCNVKEIAEDAVDDARYLCSNNYSVCPSVQIIVPPKLGTETSAGAPTLPYVPSHLYHMLFETIK
NSLRAVVEVHGANAQSEDDLPPVRVVLVKGTEDLTIKISDMGGGIPHADVPKLFTYFYTTAAPPTKDTLDSLNEGAA
PMAGLGYGLPISRLYARYFGGDLKVIPMEGYGTDAYIHLKAAGETREVLPEYSPSTYLGSQANLREWLNVDNCAFQL

>B003 fumarase, class II
MKRTFCLRPSPTPTTAAAAIFRHSSASSNASFSRGCSTRTTTTHRQSITTLRQLHPIRNVRSISSPFYGKMLSSEVT
NEMPASPATSLWRRALMTTAAAVAQDNHPLYRTERDTFGEIKVPADKYWGAQTQRSLONFKIGGVPDRMPLPVVHAM
GIVKAAAAKVNLECHGLDPKLGKVMVQAAEEVISGKLDDHFPLVVWQTGSGTQTNMNVNEVISNRATELLGGQLGSK
TPVHPNDHVNMSQSSNDTFPTAMHVAAAMQVHNLLLPNLATLRDALTDKATEFAHVIKIGRTHLOQDATPLTLGNEFS
AYAHQIHKGIVRVKDALVNVYELAQGGTAVGTGLNTPKGFAERIANEIAEATGLPFVTAPNKFEALATHDAMVELHG
ALNTVAVSLMKIANDIRLLGSGPRCGLGELLLPENEPGSSIMPGKVNPTQCEAVTMVCAQVMGNQTAVSIAGASGNF
ELNVFKPVIIRNVLHSIRLIADASLSFTEHCVVGIQANEKRIGQLLNESLMLVTALNPHIGYDNSAKAAKKAHKEGT
TLKEACLSLGLLTSEEFDKWVRPEHMLGPE

>B004* NADH:ubiquinone oxidoreductase_ (Complex I), subunit 2 (Nad2)
MNVINFIYSIFDKKLFKCGTISSRGLFYNDLNFFHFEIYFLLALITFLIFFVILSNKKNYRSYYYLNVGGIFSNLLP
FVVILLLIILNTNTNDSYYLFAGEYYNDAAVVFFKNIILIGFLIFTFAIKQYLSYFKYYDFEFILVLFISLESSLLI
LNSNDLISLFFIIELQSLTFYILVASKQTSSEFSTESGLKYFILGCFSSGIILFGISLIYGFTGLLSYTDLTLFLSEV
YVINFILDSSFFSFSGFLIGFLLLTVGFLFKLGSAPFHMWMPDVYEGSPLLITAYLSTLPKISLIFVIFKLYYYVFEF
EVFLFSQGLFTLTALFSILLGSIAAIYQVKLKRMLTYSMITNTGYLLLGLSFGDISGIYITIFYLISYIFIMIGLFEF
CFLSLRDRSSGLLVKRINLFSNLLEVNPSLSEFSIFILLFSIAGIPPLLGFYSKFFLFLEFSLKYKMYWMTILEVIFSV
VSVFYYIRLVKLMYEFNRTTGWIFLYDIPFLNSLIISFITIINCLFFENPNLLFKLIYNFSEFYLYTI

>B005* NADH:ubiquinone oxidoreductase (Complex I), subunit 4L (Nad4L)
MTSENIFFLLFFSEVIFFLGILGIFITRKNIIIILVSIELMLLAVNEFNFAIFSVLLEDMFGQVFILYTLTLAGAEAA
IGLAILIIFYRIRGIISVNEVTSLKG

>B006 NADH:ubiquinone oxidoreductase (Complex I), subunit AGGG/NIGM/NDUFB2
MGGDHHAPYKGLDVKLPYGGFHPPPVNRVHKNAALFIGTTMWEWVEWRLKHDWRHLFTSHRPYEITHEGEDEHH



>B007 NADH:ubiquinone oxidoreductase (Complex I), subunit MLRQ/NUML/NDUFA4
MOAIRRTYNENTKAVWLTLFPVVGGGCLWAAYIGFRTFATHNDVVLKARGNEPYLMRDSPKLLSRDAAITLADKWSN
EMGGDDQFQKPK

>B008 Complex I assembly protein MidA
MKRITAATRRVVLRGDAALVRCTTSASLCRRGSNNHQIEGLRCNSTNGKPTDGSAQATEEMTSRAISIDTSGLYKHK
PHGPAGNKSADTPLLSHLRANIQLRGPISVATYMKEALTNPMHGYYMNKDAFGQKGDFITSPEISQMFGEALGVWCS
DLWEKLGRPAMWNLVELGPGRGSLMHDMLRVLKKTPELFGOMTIHMVEVSPYLROQKQAATLGCDPTLLSGDAAKETS
STEREGSKILKAGAANFAADTRDTKPTAGREETGHWSSPVLTGADGVRVQWHRHFRDVPPGPFLVVAHELFDALPVY
HFEYTEKGWLERLVDVDQGEGPHHLRYVLSPGPTYATMALLRQAGVSTEPKPKLKQKAPTASFSYRGGEDDDDDNDD
DNRPTDGPKVGDRIEVCAEGMALASQISEKIAREQGRGAALVIDYGQDRTREDTLRAIKNHKIQDVLCEPGLADITA
DVDFSSLRRTAQQTPSITTYGPKPQGQFLOELGIDARLATLLRSAGDDSAQAKDLIAAYERLVDDEQMGLTYKAMTI
CSLHNVKQPPVGFSL

>B009 Complex I assembly protein NDUFAF1/CIA30
MVFPSQNTQRKMLGRSRAGVGSSVKNLVREALAGPPLLREGAFGGPQARERMLY SFGAGADPAAWEAVTDADFGGRS
RAKLEPTEQGTWVEFSGALDLSTEGTEMKQAGYAGLOQPROQRKTIKSLDGFDALEVRAKTDGRVYIANIKTDSMVKHHL
FOQAFFTTRKDEWTNVVLPFDRFTLTFQGQVEGESLPIDPRQFQAVSFLMAERKDGEFRMELEWVKAINTRLRKGARY
TGLVHDQD

>B010 Complex I assembly protein NDUFAF3
MAAAGPRLPGEYDVFGDGGDGEGSHGNKVMVDGYSGSRFSINGVLLPGPLFLLPTLPLAWNVTSLDELSPESLALAY
AIRPRVSILILGCGQRIKMINPQLRDFFROKGISIEALDTWNAVATWNILNQEDRAVAAALMPFDYE

>B011 Complex I assembly protein Foxredl
MMKCRQPRHLLSARCASPAPAAVVRPVPRHRHSRLLSTSAGGAGGGSIVIAGGGVVGSSVAYFVARALRSRGQTLAS
PPPVGRSSEWTVTVVERDPTYRFASSTLSASSIRHOFSTPENILIGQYGTEFLRNAGKLLSISDEDEARLSGRLQEK
POOPOHPARCANEEAAAAADGGGTGVDVQFRENGYLFLASPQGRPVLESNHQLORDLGSDIRFLGSPSEIKAQFPYL
HTDDLSAGCEFGASGEGWEDPATLLHGFKRKAAALGVNEVHGEVVGTELEADGPRQRVSGVQVTTADGVAHKLSCSHL
VNAMGPQAARLSQMMGLTLPVVPRKRCVEFVLRCRDEEVNQAKMPLVIDPSGVYWRPEGCGFIAGVSPLVDPDAHGDF
EVDHDLFEEVIWPVLAHRLPAFEAVKVVGHWAGHYDYNTFDONAILGTHPSVGNYYHANGFSGHGLQQSPAVGRAVA
ELLLEGAYKTLDLSMFHFERVLENRPITIELNVV

>B012 Complex I assembly protein B17.2L
MSFFKRLLNRMERRTVVGMDKVGNTYVIEPDPLNPARPFKRMIEAKDTIYDPSSVPALWRSWLNFRREEPPTEKELE
AYEAKQRNLAQKVAELEEEDAKLALQEQAARQAGVRNAGPQGATPKGMLDTLVLOLAAGEIDQRGOKSAEGKEMDVE
DDDLPFPEFPSEAKEWDSPRRPRSTDDTYSRPSCRAASFSAPPDSFADDEDEADQEWKPPSNNK

>B013 succinate:ubiquinone oxidoreductase (Complex II) subunit Sdh2-2 (SdhB-
2)
MLPMRQRIASSAVCTARSCVTRSPLKIAPTLTTSRTLHIPGLTKLDKTVPQODGIVDVQVYRWSGKEGEKPYTQNYKV
DVTECSPMVLDALLKIKNEQDPTLSFRRSCREGICGSCSMNIDGQTTLACTKPIKESITNGKIKIYPLPHMEVIRDL
VIDLTHFFEQHREIRPYLMKNDDAALKQSKVEQHQSREDRRRLDGLYECILCACCSTSCPSYWWEGAQDDKEFLGPAA
LLNAHRWISDTRDDFQADRLRQLAEADLKVYGCHQIMNCAVVCPKNLNPGLSIARMKDLSVQVADLDKKLEDKAATIE
LATRKRMHHMPPVAGV

>B014 cytochrome c:0; oxidoreductase (Complex IV) subunit Cox7c-2
MNFLRRTPLSGVRSFALRGHGPSHGPDGFQLGQAVGTTLPFSTAQTAKPFRVGLSTWGYFVAGIGLPTWAVIWY SANK
EAK

>B015 Complex IV assembly protein Cox10
MLPIPHLGVHALGRSAFNPVRLAVEGCCTSERSWGWNGAWSRAEQPGEAASGVCIFPSFPHTVAHTKRVSFLQSIRE
TLAMYSELGKIKLGSMVVITTMAGYYMAPFSSFDLKRFALTSLGTGLAVISANTEFNHITEAKLDLRMVRTSTRPLPS
GRMSSTHATMFGVITGIVGPALLMARVDNTAAALALANIVLYAGVYTPLKOMHPINTWVGSVVGAIPPMIGWVAVTK
GKLDLGAWALGGLLFLWQIPHFLSLSFPLKEDYARAGYKMLSVTNVDAVMSLSYVESAMLLPLGFVSSYAGMTSWVY
ATIDSTLCNGYLLWMAHKFYTRRDTTSARKLFFASLIYLPLOMSLMMLHKSNHPVSAAAVATPSLSL




>B016_Complex IV assembly protein Petl91 [0.0420]
MASSCKSLKEELVACLKISPCMQDKEKTFHECLKSKDEDEIGQCSKVRRGYFECKRGQLDMRKREFKGNVDEFIRKSPT
QAPAQPPAAGGRS

>B017 [Fe-Fe]-hydrogenase
MKKHMTMRRLPWNAVARSLRCTTTSRCAAGLRVRGTATTSSGTGSAASAADRLKQLTQLKADFDPLGKEVEKKLVNV
TINGTPRQVAEGLSIVEACRLFKVEVPTLCYHPMLTIVGQCRLCLVQLANRQGKLVAGCATHVEEGMDIITESETLT
ONVLSNLQLLRCRHPNACMTCEADGHCEFQNLVYKFKVEELLPQYHRDRSHTRDASSHSVVRDMNKCVLCTRCIRAC
SQVOGMHILGMIGRGAEEEVSTINFLPLNQTACISCGQCTAVCPVGALVEKTHSHEVESGLRHKAKEGKIYVAHTAP
AVRVAISEEFNMAPGTVSTGKLVSALKELGFDYVFDTNFAADVTIMEEGYEFIRRLOSNDNLPMFTSCCPGWVNLVE
KSYPELMPHLSTCKSPQGMMGTLVKTYFAQKLGVNPDRIVTVSIMPCVAKKDEIARPQLSMEIEDSKGEKRRVQDTD
YVLTTRELGHLIQRHRIPFVSLGDKEFDTPLGLTTGAGALFGATGGVMEAALRTTYEVMTGKPLPKVELTAVRGYSA
VRKASVMIGDREVRVAVVHGTKKVREVVEAVLSGDKSFDLIEVMACPGGCVGGGGEPKTSAVDPDVIRKRIDAIYSI
DERKQLRRSHENPAVOQELYKTFLRGEPNSAEAHHLLHTHYTDRTSEVKSRSDEAFGRVPPALELKPADHPHH

>B018 [Fe-Fe]-hydrogenase maturation protein HydE
MKKTLAPLVQRDVYRVMLLRRGLHDAAPVSGGSPTDLHKLLYSPLLTPDAPAAEDPVAARNALQAALSRGGKKRPVN
RLHLPLEEKIAPLASLVGRALTPGEPLTLEKEQIVHILQTADEGLENALYDYADTVTQRYFGKKIYFRGIVEFSNVC
TKDCYYCGIRKHIQVKRYSMSKEEIVNCAIFAYESGYGSLMLOSGELPTDKRLAFLVDTIKEVKRVT IEKDKERNGV
KEGVENKSLGVAISLGELTKDMFRSLREAGAHRYLLRIESSNPDLYAKLHPADHSWHRRVECLRELNELGFQVGTGV
MIGLPGQTLGDLAQDLLEFFKSMDIDMIGMGPYICQKDTPLGKLWQEENSNLDTKRYNEKLFRLSTKMVALARIICGD
VNIAATTALQAINPQGREVALNQGANMLMPILTPRKYREDYQLYEGKPCIDEGAEECRSCLKNRVQWAGKELTLHDW
GDPQHFFSRQSIPSPTSQ

>B019 [Fe-Fe]-hydrogenase maturation protein HydG
MFPKRLGVSAFRYSVVSTTCRTTTGLLAHAPARGLRWSVELETHKLASAEEI INEGEINRQLEETRELARDPLVIRD
ILAKAKQRALLODIKGPVGSEYVQGLNLRETATLLNLDAHSKEPENQKLMQELFDTALATKONIYGNRIVLFAPLYL
ANYCVNSCTYCAFRGANTHIARSALTKEELIQEVQVLEKQGHRRLLILTGEHPKYTEFDQFLDALHTVKNVKTDPCGD
IRRINVEIPALSVSDFRRLKATDCVGTYTLFQETYHRESFRRFHPSGPKSDYEHRLOQTMDRAQIAGIDDVGIGALFEFG
LHDYRFEVMGLLMHAQHLESTFGAGPHTISIPRMRPADHAPDAIRPPAPVDDEDFKKLVAILRCAVPYTGMILSTRE
SAEMRRELLNLGVSQMSAGSKTEVGSYHKGDVGAEAKIKQQFEAEDQKEKKEKKESGOQFELADERSTEDVVKDLMOM
GFLPSWCTACYRLGRTGEAFMKIAKKGDIQONFCHPNSLLTLOEYLKDYASEDTKTLGEAVIARERETISARAKKALD
KKLKRIDAGERDLYF

>B020 NADH-cytochrome b5 reductase form 2
MRLSCSRLSSRPTTLPLLENFRPTTSRLCIAGSLPRFATSAQRFISVSFVSSRPHSAMDTNVATTTTPTTDSIAPAS
TSKVGSEVVATHDEATAVEKKDLHEKKKKKKKDDDGVYLPFKIAAAVPISPDTKLFRFQVPADQAQLLRTLPSPVSH
IALRATLPPLPHDPTTSELLKRRPYTILRRFPAPGQQOTTPEDEEDQHVEVMIKRYDTFGLSAHLHSLKEGDTVELQ
LVGKDKHAKMNFPEIHLRHKHIGIVTAGTALAPMISIMRSVLYNAEANDTRVTLLYANRHEEDILLRKELEELWEAY
QSRLTVYFLLSQPRSESWGPQTSPYQLRGRITKDMFKETLPLPAVASSSSSSSAAATSEEAPNVEQQQTDPLVLVCG
PKPFKKLALQFLEELNFTPNMEFYKL

>B021 RecQ family ATP-dependent DNA helicase

MRRAGNAQLMGGRLAAGAVRRSLHSGCVGAHASAAMPARRPGLLSRIVAGTRAWGISGGARGGARWFRSTTAPLSGA
SASEDAAGTVAPAGGVVKATHDLEEELKKHFGEFTSFTAGQEATIITSILSGRDTLAVLPTGGGKSLCYQLPSLLHTSG
VAIVVSPLIALMKDQCDSLLRKGIKAATINSFOSKAEQVQVIDEMVSGAYKLVYVSPERFKDDTFLAALEKTTVSLE
AVDEAHCISQWGHDFRPDYARLGTEFVDRLVSARGGRPVVAAFTATAGVQVRKDIASRLOMRNPFELVOGFARPNLSL
HITETQETSRRRAYRETLNEIKVLRMKEIVHEMKKGIIYVSTRKRVDOQVLELLRDWGVEKCEGYHAGMSDVKRDSAQ
ERYMSGECDVMVATNAFGMGIDRADVREVLHFAMPASVEAYYQEVGRAGRDGAPARCELLFDREDIQLQEYFITSGN
PSRAATIEEAWRTLRGVHRTQLEERDRERALGLWDEPDASVEGEEKPLPFHHTVPMGDDDEDKGIDKQRVLVKRRRTE
LGDDDLVISLVDLAEFTRQVDAAGLSRCVSILESHGYLERFQVVGERVRGTRLLRPWVSERELELDLTDVNENRARQ
QOKKLNAMLQFIRTERICRQOWIMEYFGEANARPCGRCDVCAAFPVESRSVADRTVMAHALEAVRETTEKVTQFYKWG
GGDAVGIVGATKDQIIKLLAGSRAKEMADLGLDRLASYGKLRPRNTSKSKSERAGGGGNKKVAANNNAEAMRNVELT
LEKEGYVESRGDEEDQHVRHPRVVEFLTPKGROWLQERGLLROQOR

>B022 Pifl DNA helicase



MAKVGAKLSPDQARGLALALRGNSLFFTGSAGTGKSLLLREMVRLLREIHGDDAVHVTASTGLAACNIGGCTLHSYA
GVGLGEQSQEVLVTKVLSTKRSRDRWVSTKVLIIDEVSMLEGTLEFDKLEYVARKVRNYDAPFGGIQLILSGDFLQLP
PVQTKFFCFESAAWKKVVREVIVLTHVFROSDNAFVALLNDLRVGKVTEEGRSMLARCMIPYHDRARSTHRGDDRIQ
ATLLYPHRRDVDGENTKRLAELAGTSRVYRAVDSGVEPYRSMLARNCSAPDVLELKLNAQVILLKNLDSALELVNGA
RGVVVDFKKPVKQDNKEESYDESKEYPEVLEFTSGVRRLITPEEWNIGVAGEPQAWRVQCPLALAWALSTHKAQGMST
SKVOMDLGKVWEYGQGYVALSRATSLDGLY IMDLNEKGITAHPKVLQFYADMEAQQQQERDEGRRV

>B023 DNA ligase, NAD-dependent
MLRRSGGSWLANAFPFVRGRGAPVREVLOKGSDRLQIASSSQFIARAGNRGRFGPIFIQSRHVKTTTPRPRKQORKTK
VDQSKSEGAAAESSDVRAQMEELARRIETANRSYYAASADQQOLSDPGODGLSDAEYDALFDELKRLEERFPQVAAAT
FTADRPSPTOQVGYRPLTEESGLLEHATPMLSLANTYDPQELAQFDTRVRKLISAAPASPDVOQKPIEYVAELKYDGV
AVSLHYHDGKLVRALSRGDGRVGEDITGKVKRLTSGVPMRVDVSSLPTKNFEVRGELVMSKEQFASLNAAQRELGER
EYSNPRNLVAGVLNRKQDTDLGLRKKPENLICYTLMSLSDEGEAGLPPSHQARLEWLDRRGFTIDSRATLCGDLASM
VKEVGEWDNTELRDAFPYLIDGVVVKVNAIAQQQALGANNRAPKWAVAYKFGASKAVTQLLDIVYQVGRSGKVTPVA
ELHPVHLMGSLISRATLHNTAYVEHLALKKGDMVTVEKAADVIPKVSGVVAKNDNNDNGGVDELTKAPRCPCERRVA
LVREDIDLHCREPSCPEVAVAKIVHFASKQAMDIEGLGEGLVRDLFROGLLRSAVDIYSLLDDDDNDAGDVSKRAAL
GERKGWGEKKIANLLRSVEQSRHSRDLSSFLFALGIPHLGKHTAQLLADHFKSFESLMAATEEDLRGMHGVGDIISS
SVAHFLHDPKNREDLQRLYAICKPKENMERSRARAARANGEEKPPTCSVSFTGTLSGMARHEASAAAVSALGAVVKP
SVTRGLTMLVCGDKPSPAKVKKARELGVEIVSEEQFRALLLRQRPSPEPPQ

>B024 DNA topoisomerase II
MSQVVLRGRGGAVGAASSVSAGRTPATAAALRTPVATAQHLTVPASRWGGEWRAWRVLSRVEGRGGGNVHGSLLRPN
ONRRWLHVSTTLAARGRTRKAAGEEPPAAAGEKALEEVYQRKTPVEHVLLRPDSYVGSTQRTTQELWVLSAQSGHPK
AVLRECGYVPALYKIFDEILVNAADNKQRDPNMTTIKVWIDAEQGSIRILNDGQGIPVHVHKQEGLYLPELLFGHLL
TGSNEFDDSVAKVTGGRNGYGAKLANIFSKEFTVETVDCKRGFKFVQTWRDNMSTTDGPRVSPLTQQEQEAKDYTVVT
FKPDLSRFGMQTLKDDDILSVMNMRVYDVAGCNETLKVYLNERPLPGSFKDYLSLYYGPEVVEEAFVEDKINDRWQOV
GVGISDSGQFSSISFVNSINTRRGGTHVNYIADQVVKYVVDKINKTDPDLKVQPAHVKNHLTVEVNALVENPSEDSQ
TKETLTTRPRNFGSDCQLSTQLLDNILERTRIVDTVSRWMYMKQSSDLARKAASGRSGTRIYGIPKLDDANLAGSAN
SKDCTLILTEGDSAKSLAVAGLSILGRDHYGVYPLKGKLLNVRDATHRQLLENKEINEITTILGLNHERTYSDAEAT
DAEQSGEVASDGLRYGKVMLMTDODHDGSHIKGLEFINFLHRFWPSLLEKGYVEEFITPIVKATKKGAGNKKEEKVEF
ATPEYQRWKEELDPAEKSKWRIKYYKGLGTNTTEEGKEYFKALGKHRIGFEWQGEQDGRQIDMAFSKDQVEQRKQOWL
MAFYEEQKQRVADHNYDVPLYSEDLFKKDEEARMISYSDFINKELVLESNADNIRSIPSVIDGLKPGQRKVLYACFK
RKLHSEMKVAQLAGYVSEQTAYHHGEASLHSTIVHMAQNEFPGSNNVPLLYPAGQFGTRLOGGKDAASARYIFTRLDP
AARLLFREEDDHLLNYLDEDGEQVQPQYFVPVLPTILLNGCEGLGTGWSTQIPSYNPLOQITENLRRKIEGKEMEKIA
PWYRGLQGPILRKKGSPSYVSIGLVEKINPTTIRISDLPAKRWTATYKEFLDOMAKPPRRGRRALIKGFKEHHTENS
VDFHVYMTKEQMELAESVGLVEHFKLYSQISLNNMHLFDKDGKIRRFECPLEIIDEFFPLRMEHYAKRKEWQLKTMS
NELLMISNQARFYELVTEGKLTVINQKKEALLGKLRELNFTPLNSGESVGEEPSSSTGFDYLLRAPLWNLTQERIEQ
MKEKHNKKRVEVEILHRROQPTDIWQEELRELGDYFHDLAKKDARRH

>B025 endonuclease III-like protein
MLAMLRSAGAVRARDGHLWIASCGPVLPARGRHPSSRGWSLVTSTLFVRLFGSASRQSILLEMEALSRRRKRSREAA
TEQRSVDLKEEVKEGNAEDTAKEEREATGKRNEEPKKRSRTENESAEAQEVPDDWVKVWDGITEMRKNRDAPVDTMG
CEVLAEDAEPKVORYQTLVALMLSSQTKDQQTAAATRRLOKHGLTVGNILDTPENELDELISNVGEFHRNKAKE IKRT
SEILREEYDDDIPPDYEGLLKLPGVGPKMAHLTMQCAWHKTEGIGVDVHVHRISNRLGWVHKTKNPEATRKELEEWL
PHHHWNQINLLLVGFGQTICTPRNPKCDECQVKDLCPEGRAMS SSKEGKRRASTKAKKAIKKETDSKSDEDFCP

>B026 mitochondrial transcription factor B-like protein
MLKLPPMPTPRELVRLYRLSAVKELSQNFILDLNVTDKLARAAGPLRGSTVIEVGPGPGSLTRSLLTNGARKVIVVE
KDKRFMPALETLQQASGGRLELVEFGDMLKIDERDLLKNEPKAENWADESPVRIVGNLPFAVATELLLKWLRQIPERE
GPFAHGRASMTLMFQLEVGKRIEARSGTSEYGRLSVMTQQSCTAQTCENVPASVEVPPPKVTGTMVRIEPRVTPLAP
APVKELEVVCRQVFGORRKMLSNAITTLGEGSLPLIARAGLDPTKRPDALTVEEWCSLARAYKEWMDEMKTSSENI

>B027 DEAD-box ATP-dependent RNA helicase family protein

MRRVGQLLHGGNRRSLTNATGGAAARSAGLRPQITPQSAIISIFSSSTLATKSLPQRRWNFLPALSIRHNHTSSGTP
SAPSHSEPPPAGGFQEFGLHPKTVAALHTHENIHQPSPIQSLALPAVLTGEDVVLGAETGSGKTLAYLLPVIHALSQ
QPPPRIEASNKYPSAIVLLPNKELCEQVLSVCKKVVPPILTVKAINGTELPAKRPDILLTTPNGLAKSLNDDMLHWV
RHIIVDEADLMLSPVYHDQAAQILDFFKRETRRERKGKGKVATSASAELADELYGDKNVSIVRKRKVQFIFVAATIP




LODKSKSLSIYLOKHFKHVRQVYTHHFHRSLPNVALSFLPLPEEVEDRVQTLVDLLRSKSGLRVGEPHLSSHAELPH
HOQOPRODDDATPROQAQAGERQAKESDDERLVAAEVADNGERNREMAKPRPTLIFVNSTLAVDDLHEELVRRGVTST
VPFHREMPQGEADRNLRDFLAGKVDVMVSTNLASRGIDEFVDVEHVVQFHFAQSLVDHIHRVGRTGRGGRSGEVTCEY
READMSMVEAIRQAEEQNVOMATIQYKPTPEKYKLHKRRVRSPPAATANA

>B028 mitochondrial mRNA-processing protein PET127
MKQRFAGRALRLHGARLGHVQHPRPLFPLLPSRPFSSSQSDAVDAPTASGAAITATPTSTSTRVVPSLTPSDRASPP
RAHANGQPSVOKQVGGEHKKEKKKRWSKPASTPPPSTPSSDASTIPRPTKPAPQEAGQPKMESRASQSLSDLVMQPS
PEASGATTTSSTSTSSSTSSSSASDIPYPHPWEFYRESSEAGYVYRQHRPPKPATSPRTVQPLPELSALWKPLELTLP
QQPVPPPEELPIARLAHGLKRVVEFNEGVHPLRDFQTHKPLFSPFLRKIHQPAEINYDSMPPFVTTSKDKILHKLAGE
QGVKYKGSTSSMSPTLSQIYRLLSNFKPPDFDCEFSPQFKNMAKGFTKSSIKPVCLFLRPVDGIYSIDSDPGNIPVAT
NQILLDLGKSLERMLTTEPEEFNQEFLLSGKPTGKYSGPEAYHYLKMGDFLLRSQLDCYEPDLPGEHKTFDLKTRAT
MGVRVNMGQYEKHLKYRLTCVRGNMESYEREFYDICRAAMLKYWYQVRIGKMHGIFVCYHNTREVFGFEYMKQEEME
RILFGNSEFADVAFQAPMRLWONILNEITSRAPPGKTLRVVLNAEKLTKTLDVEVEPVEFDSGWLEPTTSLTSGDMG
MISARTSGYGYLSSTIQRSSMLDPTNPPNPELELERYEWLKTGKLOQPSLNHYKLHLATFLNGRPTLDHPISHRVGDR
LDVEFYNLEDVTGTTEKSVMRMLKSYKALLSKSMLYEWEALDEEEDEAENEDDEKTKQ

>B029 tRNA nucleotidyltransferase/poly(A) polymerase family domain-
containing protein putative CCA tRNA nucleotidyltransferase)
MLRRAGSTRRILLEGSSVRTCRSGVAIRMAGTGKDALESTSLSQARLWGPPAIFGRLHSTFSEQGGRHAAGLHQLHQ
RDAEPPTIIPFAKAGGKCDPVDSQIFTFLLSFLRHHRLSTDIRLGGGWLRDRLMFPNARLKSHGMDFVLSDMQGSVFE
GQOLLSDYARKRKOQOKTGQSTQEGVKIVARGDKWTMWFLGRELRFEKRMADTWGDEARWRRDFTINSLEYHLODQTVE
DYTHQGLDDVANRLLRTTIPAESSLWYDPVRILRAIRFSRSHQLNFDSELEYAMENHETQSRFATHVQPARVEAELK
KMLTHKNSVWMYKSLARYNLHPVLFKFPASLCANDSDASPARSPPSALSTFSSLPPLAAEISLPVNSWDRLTTTKAL
SSTAYLRKLLORPKQKEDLKESMALLLAFVSPSLLANWSGHNPFSVQLARVAVREVKSALALPDVWAKELRELLSAT
VNLLHIAHEFIPTIHAFHLMEDEDSSEIESGYRTLVHRRKHDLLHWLRHYPDYWRLATLLGHTMLIHGSPRYYFDWE
LFYSALDSSGVSAAAFSSPVLNGNEIKALLPPELPGKLIGELKDALVSWQWEVDNPTTEGAIQFVRDYIATAAAQTN
K

>B030_S-adenosylmethionine-dependent tRNA m'A methyltransferase, putative
MRRTTSAASSCRWTTGPCPSFHTGARPPSAFLSTPLFSPFASAGAIGIVTSRRNLRLGTRLSTVLSMLDLRHPGTIA
DIGYDNGYLLAELDELGHTDLVGVEKNPTLASKVMYTSRHKWRSRPRWITGNGLSCFRPGQOVQQOAVMAGEFGENQIVD
ILORDOQEQALACHRLVFCPAISTGILRPYLNEFSKNWRIVDEEIVKEFDREFYSVLCVERGEETNVKDNLDLFIGPEFNM
SRPHPMLIDYLEDCRGRIEVDEWKHVAKKKKLYCSFLRSVDKALEQKEQLLERMROQOQQOPANATTTAELATIESAVGS
ESDVSSSSHNERVGGDARNDLGASIQDEQRITAPNSQERRPDEPEGRSALLQ

>B031 S-adenosylmethionine-dependent tRNA m’G methyltransferase
MRRTRCVGLQPSSGGSLLSLKTTEMHRHPPSSPLFNRCPQINIQAACLATRLRPTPNPLARHCQOKQLEAYPDWRSLY
ADPRLPFHLDLGCGKGHLVYHLACEHPEMNFLGLELQEERVKPFPALPNLAYVCCNVNVSLEPLLKSYASQLADHHH
QQOQHDSAVATATAMTVKRVSILYPDPWFKKRHAKRRMVTPELVRTIHGFLDDGPDSEVYLETDFGEGFFEAKDIFLR
DSEFVLETDEKHFPPCRFGMSEFAMWVREDPSIRIFTATFRKVPRNATQCEEATTPPPHPNSVPPA

>B032 tRNA(Ile) lysidine synthetase, putative
MKRCSARAPOQMWLNGARAGGLVVPRPRLLRSLPPQGAALATSSVATDAGPLCSPLRAAAFQLHPSSSPITSPAPQSR
RFSTSGPAAPAKAPQHISSDEFSRLMMQAELDKVPAGSSIATAVSGGPDSMALCLLTHHWAKKRGIKVLALTVDHGL
RPESGEEAKRGIRHEILHRPWDKPAQPGHIQEAARKHRYMLLYEKCRSEGIHNLLTAHQLEDQVETFIMRLAHEFSGV
DGLAGIQKRHAQFFPPVPPGSGSAKAAMTSTRLAPPLFPPLSNQTLNTPSSDSYPSPLYIVRPLLEVSKDRLMATCA
HFGQEAVDDPTNQNMTFHRNRIRQALPLLWETIGKEDLSRTIYHFQKARNEMOQAEVNAIMRTHSRFSTRPFPARFESP
FGAEPSLPSPQFLGHVYLPVSLFGGSRDSLSLPLSMRVLQAALVSVGGLRAERLSLKLPMLREITERMQKTAAYAAG
GITATLGRGLTPILPDHLKATFTACGCLIQLLSSPHQSMFVICPERRMTSEKEPIRPGETLLWENRLAISEFTVGGRQ
PORRASTASQPPPTTDDRFFVRRLTTKDYKVSHVIGTAVREVPSDIRVTTPVIVDERDRLVALPTLRFLONRPDLVE
TTAPVFPLTSEPSPCAPPAQPDELSAKQKFDMLLAQLDEFDRIADQLDDGADDSHDSRDKPPQTR

>B033_S-adenosylmethionine-

dependent methyltransferase MraW (small subunit rRNA methylase, putative)
MATRRAGPRLVATTYGVWHHPGRSPHKASASFAFIRHKSHTISASDAGGTDGATAPTQQTRAHVSVMLEEVMQGLGV
SSAASTRKTPISHLAPKSAKSNENRSRVFVDGTFGRGGHTRALLERDRACRVIAIDCDKAAFEGEEQRRLIAEHQDR




LIPVQGREGDLANLVAQANVSEKKQVDGILLDLGVSSPQLDTADRGEFSFRYDLNGPLDMRMDQSPNSLTAAYVVNNV
AEEETIARIIWMYGEERQSRQIAKAICRYRRERRIDTTTQLADIVRRCLDAPPSSGGGRRSGGSKRGDKSIDPATRTF
QALRIFVNDEIKQLOQALAGAEAVLAPGGRLAVISFHSLEDREVKNFMOHCAGRKKAVLEPQHAGWERDHVDEDDDG
DEEEDEKRNRDDDGEEGDESDDEADELFLPSFRVVGKGGKFVAPSDAEVRSNPRARSAKLRVAERTREFPPLRPEG

>B034 rRNA (cytidine-2'-0-)-
methyltransferase RsmI (small subunit rRNA methyltranferase I)
MLRRRAHRLCAAPYSWNSSRGVPASLQAGATALVAHRSTHGLISIFHSIHARSDSYEASARGEDKDNEGVNHEEEEE
EEKDEEDSSITIEARLLKNREADSTQRSAAAKGSGQLRPGLYVVATPIGNLSDITLRALHVLKSSSLICCEDTRTTRM
MLKRYKIVGEERDRREGRVELMSYHQHSSPSKVNTIIQILKTGAHIVSLVSDAGTPSISDPGVPLITEAHRQNVPVI
PVPGACAVVAALSGSGFPSERFIFEGFLPHERSKRKKLLALLAKQERTVAFYESPHRIVHTLADCVEVWGPEQEAYL
ARELTKLHEQTMRGSLSKLLETITQQGGRGEFTVLIGPRPTTAGDKRRGSRARRPODFSDMALDDDDVDD

>B035 large subunit rRNA (uracil-5-)-methyltransferase RumA
MKRFGHLASTKQFLTRPSSSPLALLANATRHRFAAYSANAGDASQFSDDGGPVTTLHPHTTPLAPIKKGGKKDKEIV
FVAKAVVDRLDELDPSQGVVHHEGVKIEVFGALPGEEISFTRPVKKRNATLVEVMKASEHRALPRCGVYGRCGGCSL
MHMTHEKQLEVKHQLALDVLRQEGVEPAEVLPPLHAQQYGYRHSARPNVRHLEDREDRVGGKVLVGFRHKWVMGSQP
VDRCAVLAEPINSFFQDAADVINRMSVRDKVPTVEVMMGDTEKALLLRHLSPLSSQDKRLLTEFARAQGFHLYTQAE
GIDSIKLFYSPTGFVVPKSAPSPPSRSHSSSSSSSSS

>B036_large subunit rRNA methyltransferase, putative
MKMARSATGQLCGTPLHRPATALVGRIRHFSESGPLRSTSLNPSSSSPSSSLDGGEDESPVLAGSGKREGTTPSACR
AEYGGKKNLVGLTKDELKTELLEALATEPYRLKQLWHWMYFRGARSFDEMGNISKGIRAELAERYVLDWGAIVRDRM
SADGTRKWLLDFGGQQVETVFIPEESRGTVCLSSQVGCTLSCAFCHTGTQKVVRNLKASEIVGQFLNTRKQLEFDLPP
QSIRKRTVSNIVFMGOGEPFYNYRNLSKALQVLMDPEGCEMSKRRITVSTSGVVPMIKRLGEDFPGIRLAISLHAPT
DSLRDELVPINRQFKIAELMEACRQFPGLSWTHKITWEYVMLKGVNDSPADARELLRLIKDIPSLVNLIPENSWPGT
RFEVSSDDTILAFQKILHEANIDAPIRWPRGRDIMAACGQ

>B037 tRNA/rRNA methyltransferase (SpoU) family protein
MRGSSARCKWAAARVQVGLLSWGCGPVRGFASFRSNEGFSRGWRSKEGGNKHRTHRFRPEGASATQGGEYVYGLOSV
EAALARYRTKDVLRSSSSDVNTEGCTDDGANGSTTARRVHRLFLOMPGRDGESQGGGHNDGEARQGVNGKRSAGAES
IQEMAKELDLPVDYLPRRELTTLVGPNNVHQGVVLHCSALRPALANYMERTEPQOREGRAPLWVALDEVWDPHNEGA
IVRSAMFFGARGIILSERNSCPPSPHVSKASAGALEFARLYRARHLPQFLHESSRRGWNIVGTALEADACPSHKLSL
SAPTILVLGNEGYGLRPSVRNECTMTTKIEHSEASGECAHGSYKLDSLNVSVAAGILIHQLSTSLHGVPQPPS

>B038 pseudouridine synthase
MRCALFTRPQMRRGAGGVRPFSHFPPRADHGSHEPEPYITDGCRMVRPYWFQYRARAKGHWVGQPLIRILTSHFHRH
PPAYYLEAVETGRVKVNQQRAAPDQLFAATDLLHHDMHIHEPAVTSEPVQITIHSSDELVVVNKPAGLPCHEVSLYKY
NTLSAILRLEMNVNAQSCVNRLDGPVSGVILEFPRTFPEARKLHMAIMTGQVGKEYIARVRGKFPIDRVECAVPLVQA
ETGVSLVDYEKGRTAHTIFEHAGYDSATDTSLVKCNPTTGRRHQIRAHLNHLGFPIANDLLYGQGPLVRSRAEFLKL
QQOGSAEDWSQMSPEELTAFKESQPERFVKEDLRAQDLDMDCWNCRKGLLHSFRPKQIWLHAHQYRGDGWHFTAPLPS
WAQA

>B039 pseudouridine synthase Rsu, putative
MRAMRARVQPSPSSPLATLLLGRPSASNVLVSRQIAWPLKMNCAPLFPLRSSSARRYNTSSSGTASRSRPTHAEEAR
PKDHRHGGQDVKKSSSVQRTGRNKAVEPKAEAKEVVSATENGTTRNVLPADGPYRLVERLAKRIARSGLCSRREAER
LIEEGLVSVDGAIVKTPAINVTPASVVMINNKKLEKTPPPOQVWLHYKKRGVLVTHHDPQGREALFPHLRNMGLPHLV
SVGRLDYTSEGLLLLTNNGRLAQYLEHPSNEYERKYKVRIRGKVEQKVIDRLAKGITVGGVEYGPIKVTPIEKRRSE
EETSTNEWVYVSLTEGKNREIRRVFEHFKLVVTRLIRVQYGPYTLDKKLEPGDVVETRLRLDLVKKADRYWWLWDGD
QESSTVPFPESYFRIDPRKIITSLPTPASSAKPPSVPALDSPPSSTSQE

>B040 pseudouridine synthase

MRGRCRVLRLLAPLPSCRLMPSRCTAAPGATSRFSTRPHLSKSPPVROQRLLHPDEDWENHRPEIEIRNGLRWVRPYE
TTMLAHVKAAWSGRPLLDVLSSNYDREFPPEYWREAVQODGRITLNGAKADQDTVVPASGHICHRLHMHESPIAADPID
ILHASDHLVVVNKPAGVPMHPVAMYRHNTLEWILAREHQIRPVFMVSRLDMPTSGLVVIPRTPEMARTLRDQLTAHR
VTKKYYARVVGRFPTEAQECSVPLOQYEGKRRTTQTSASGEGKSAQTRFVGLSYDSTTDTSLVQCEPMTGRSHQIRAH




LRHLGHPIANDLLYGGSPTLFEHTCLSDDASSPHTTYTHTHTHTQVSWCHDCRQGGVRARKVPRVWLHATIAYTGPDW
HFECPPPPWAQ

>B041 Thgl-like protein 2 (TLP2)
MKGSRAVRLRLVAGAGGSAGRCSPSAAALLSTVRRSLSSGAQWDGQODRTSSRSDASDVAIRMKSYEQEYSLILDSLR
PYCLRIDGHRFSKFTKPFRKPYDPRISVAMERTALDLMEYFKARAAYTEFSDEITLALLPTLTNPPPFRGKIAKLISI
ASGYASARFNHHISSQEYHPHEEAGDKAHRGIAHFDARAFSLPSDEECLENLLWRSADCMRNSVNNLGRAYYSARQL
DRKSNGAVLRLLRHEHNVEWNDYPDHFKHGTLIKKRLAERQGINPQTKESVLVVRGEYVKASVTVLREAPGDESGVA
KFLMAKYANQIDTPVEHPAAVODPAQSAELSELAERLTQRETPFDYEPVKAYS

>B042 pentatricopeptide repeat (PPR) protein AcPPR14
MRGRLGGHRAASSLLTSRASAPQFRSLALSTTVNQHRTFTSHDHAPQPGRGLMRGIEAKQRLEWVQRALYVRPGPLA
QLISFAQRSGDPAFLSQSLAALPKVRMGNTIGYASLVSTLSATNNLDEMFEFVYARMKEERVPLNIFSAGALINASLR
HNKLERAFEVLHDMKLYNLRIDNGLVNSEFVTYFLEKRDVDRLLSVLDALGDRSDLSIDRVSILDELWQRLSSPHEDS
SLAYRFIERLSAAVPPASDGTTQSTASGQSQQLHQRQOGETKEGENEGGQGEEGDGRPQESEADKWARVGAYWHGRM
DOQLLNQLVTRGQLARAHDLTELMVSRWRLQPHKRIITVFIRACITREAAINARGGVISGDDOQRRPVQLLDEVGRMVE
EGRLEADLITFTALIDANARLRRKATALRFFELMOQORGIKADTTTYRVLLIMCSVLRDKKEGLRLLDQAEREGVGLE
MALFTDVVRTIRALPDGATP

>B043 pentatricopeptide repeat (PPR) protein AcPPR1S5
MMRATPRSGRAWAPTVAVHRVGSSSGGRCSQLLSSMAPSSSSALLTSRSVSTGFSRRGTSICLVHPSSSSTSIFSTS
NRAFVTHTLDRSASVDAQFLHHTKNIAAKTPGESWRAFLVYLASLRRLDLAFALLDDLEHHDQATPSVYLSFLSACA
QVVHQEADMRAQETIISRMQARGLKPSASHYTALLSAATSPTRITAALQAMTDAGVEPTPVTYIAYFKACSREFAKVHG
HGPTLHGYHQFKQRFGTSTLEKRTAMHLFGAVVTSLVQFISPTTEQEVMNVLRDMGKMGLKLNSHEMNSLIYMYLHN
DOQEKAYELLNRTKAGTDIEPNEFIYTTFLRYHHDRREYDHCKKLLARMRHDRIPPTHAAMSTFKLLAEQLOQDPTIW
AAAKELNNATKPRR

>B044 pentatricopeptide repeat (PPR) protein AcPPRI16
MPRAGLRCWSAPGGAAGRTSARWTPSACSRLPSTLITTTPAPALLRFPPDALLARTTRRGLTASAATSEVSRPAHRP
PRPSAATSEVSRPAHRPPRPAWTGSVEDLVAEVRALDNAQPSMPAVASTILRRMOSTLHDQGKDVGVALDALKEELSRA
GQCHPFICSALIALLGKLOQRTDAALDLVTRMTQQOGYVPDVEFVLTALVSALGRAGEVGKAQYFFNEIQRLGMTPTLHS
YNSMIMAFARAGRIDKVRDMLEVMKHKGIEPDVRTYTEIINNSCKAGRVAEAYQTFIEMODVGVQPDLKVYSALIAG
FSHVGDHLKAQQLKEEMEALGLEASMITYSGMLSGLARNRQLTEMERVIEAMKKRNMVPNARALGDLINRMSDTMPM
DQAFNMAQALVQKKVEANADVWHALLRVCAKADDVEKGIRILDVMRSHSPELVSASSYCVLIDTFAKAGRVSRGATL
LAHMRKHKIKPDVSIYNVFIEGAMRETGYSKALQVFELMKAEGVRPSHTTFSILIDAAGHAGRPESILIDAAGHAGR
PEEAEAHFAAMGTSPRPDTNNYNSLIEALARNGQLDKAERVLDSLLRHTHTTDNRGSTDDHVGLARPTAKSFSSLLG
FCLERKDVVRARRLAEKMRRASVAPDATIAQROLDOIPAEQHHHHHQHOPOQROPNTADINSKRPSPRPOHTHPPRRYT
NPKNESK

>B045 pentatricopeptide repeat (PPR) protein AcPPR17 (C-

terminal DYW deaminase domain-containing)
MKRCRVSDVQHAFVITPFVATQSRLOSRRLLWSASGGTSALNLTTNAASRARSARQSPAALAPVASQGTNAGSRRVV
ALCKONRIREAASIFDQHPTPFSASALISACGRRRDLKQALGVYAKFIASGHQPNAVLIGSLVSACRRCGEPGRALR
LLDDLDRFDIAIDESSFHMLAAASAEAGDAAAAKRLLVRLQEGRLPFKANSVDCGQLIKGLVTGVDPDSAGASSRIA
DALALLELMEEQATAQNSCHFTPVLAACAATGEAAIGRQLHTRIVGSQSQAVVNDYTTAALISMYAKCGFVDEAAGV
FADMRRLQODGRCELRVGSWSAMIQALGQHGRGKEALALFDEMVTDRHATPDGVAVNTVLSACSHAGLVEEALRVYS
GLVAGRYGAIAPDIQHQTCVVDALGRAGRLDEAEQFIDTISRPSEVTWRTLLGACRIHGDVARAERAVARLRKLAPR
DAPTRVLMANVYAAAGHWEERDLERKNMDKAGVRKRPGKSWLVVDGTRHVFTVEDKRHPRIEEIRAELAVLWQRMKN
AGFVPNTSVVLRSMADEEAKECHLCHHSEKLAITFGLMSTPPGTTIRVFKNLRVCPDCHEATKFIAHLTGRDIVVRD
ANRFHHFHGSGQHCSCGDYW

>B046 pentatricopeptide repeat (PPR) protein AcPPRI1S8

MRARTGGADHLRRWVTSSSSAPRLGGSPSLSCRTCFLSSSSSPPQFSSSFSSSARLSTNAASGSRFASSTHNLEESS
THKARHAGQARPAAVLRRORYPGLDOWAARFRKLTEREKTLPILLEMLANAPPGPTGAKYEMLIEQCFEEKRPDLAT
QLYDHLRAETTTTQAAAPVPLAVFDVLLQGYGRAGDRQRLAQVQRDMREVGVRPGMSTYTILIDAWGKAGDLRRMWQ
AWEDMREQGLRPNVVVYTSVIATLGKLGDVAAMERTFAEMQRSSGDGVEPNRTTYNAMVHSYGQQOMMDKMEALVER
MRADPGLGLDNFTHSAVVAAWSRAGRVDKALEAFDSIAATGGQPSLHAWTAILHMLGTAGRSDEMLRTLDKMKRLGV




KPSTAVYNTIINAFGKARNIHSMMDTFKAMRRDGVAADVKTYNTLIDTWAKTGKAVEAEKEFYVLMKREGLOQPTMYTTI
ASLMDAYTRADQFEKVLRLISRMKKEGRAPDNVVENLLIDTYGRMGKPEEAEKVLCGAMKEYGIALETNNEFTSVIEA
WARNGNLDKAEEWLHRMNTDYATKPDIKTLTTLLSFCIPAADVKRGRRVIHMIEQHKLOKDKQARETIRQFHAATKR
PDOQEKKNQPTSPSTTSPDRS

>B047 pentatricopeptide repeat (PPR) protein AcPPRI19
MRSCOMRRAAVRQOLPSGSPFPSTPPTTTATRAIRPPAASAGCPTAQLSTTTSTRLPLSSRORSSNVVMCVTTRPLOR
FGALGAVRWSSHSTTTDESKVKRRAILASGLPFARYAEELTALEQLPSVPANSLSTIISEYAAAGKHEMILARLRPL
VPRLRGGAGAFGLITIKALQDVRGSVEVAFAVMHQAATRPARSKTDKATAPDARAYHCLIGVCARQGDYTDALRVGQL
MDDNRVAFTSGTYDCLINACARSLTDKLDSALVGVDSVAGANNVDTGARRHPGLDAAFALLDDMRQOQRGLEPDRRIY
CSLMRVCLSYGDVARMRRTFDDMRQRAGIAPDIYAFNEFLMQGCAVERDLGAAMRVLADMKLARVAPVTITYNMILNL
CAETAAAAASESADSVDSAGTQSVDSLAAAEQVLARMEQSRLAPPDQVTFNTLLKACANAAASRSAAGAAAVGGEVE
ALDKATAYVAAMKARDIDPDVYTYNTLLQVCSHCPRPWKRTTVDDADTGDDAAAAEHGQAAAAARVDKVVEEVMREM
NERGVRPDGATVTLLISHFGAREDPARAFAVLSDMKRANIKPYLPSFTALITACRHYSDPAMAEQMALTALDELKTA
GLTPTAAVMNAFMAVTPQRAPKVLAMMRDHNIEPTESTWNQLIYSVAWRLKSESDKNESGNENETSWRGRELELLEE
AFASADRLQQSSGSGPASVAYGYLLEACLYAAQRISARRESTTGTGVDADEDVSGGQAVLSADDRAELQRVAQLADR
CWRDMLAHQPTAITREACAVRMRLCLRSASRLDPADAAEARAGLQGAIEAYGEMRRRGFLPSPLTYGALARTCARHG
AFERVTQLVEDMRAQGVQPSTATLGATAQALTSSRSAGAAAALAALRDLVLPKSTAAPTST

>B048 pentatricopeptide repeat (PPR) protein AcPPR20
MRRMTMPARLQRIGGAASVSSSYSSLVLPSGRCCRFALGQQRGLRQPFALFSTTARPPAKPAARPRVTRPPPPPSAP
PAAHRHPPTORENRGRPSTERTTATTAASPOQRKPSTODVQOTAQRIKHAGAIGEVDELVATIKRTHQLHPSAVSAVL
PLLARTROQWETAVELVELMPRHGHTPNLEVISGLLKVLGQARQPDNAHYLAEIERRGLTPDSHCEFSALITALGGAGR
ADEAERYFARMTQLGLAPNLHCEFSALINALGNAGRVDDAERCEFDAMDQLGVVPDAHCFSTLIAALGTAGRVAEAERH
FAKMEKLGVVPDLHCFSTLMSALTKAGKVDAAQHVFHQIASRGLKPDLVCENALISGFADAGRADEAEHWFAKITTT
GRLKPDRISYSALIQANEVVARPDRALALLQEMTHKGVRPDVVSYTTVISCLAKARGRHHMDQAQEVEFNEMVKQGVR
PNATTFGALIHGHALMGDLETARSRLKOQMSTEFNLAPAAETIHNILMDAEKRVATDPVEAYHQVLRAVDHMKQEGVRP
DHATFSIVIDAAGFAGLPHEAEHQFHAMTSLHGLHPNANNEFTSLIEALARNGQLDKAEAVLDSLAARQATSALEHDR
LTAKSEFNTLLGFCIGAGDAARGQRVAAKMHQAGVEPDDIGQAKLRDLAKLCERRAAPPTPK

>B049 pentatricopeptide repeat (PPR) protein AcPPR21
MRRSPARLVVASPLSSPLVAHGNAGGVPLGYYARRLQVTSCLLPPRSPALQLVLPKVLLGAGTRTLRQRGGLRPSGA
RRSYASTSGAAAAGRTGEEEATTTPTRKRSGGGGKGQREAEKVITDITPHLAELDAEKRQKGGVDPKHVAAVLRMVW
EGREHVSEKGREGERLLRHLKWLRAGGDDGEGGVEGYTDLISALAKFGLVDDCFAVFDRMKGSGVOPNEWTYTALIS
ACVPORDRTRAMRVFEEMREQREDLKPDAVTYTLLLKANEGRTVVEVKEAMOLLTKLKKSGVVPNVRLFDALINVIS
GNNFLEGKVGLNQEKKEMEEGRSKYSKYKRRDSMHDQARAQKEMREMGKAQRLELVLDVLERMKEFEKLTREVTGAE
PLRANIYLFNSLFRAYKLNGENQSDFEEAFVVFEELMKPRPNVETYTTLLEIACRMRYRDHGERLIRKMKKAKSVIN
SKATESERAELERLKARVKKLPLSPEAVLQLOQLAPEEPVEADLDDDDATIIDSTTA

>B050 pentatricopeptide repeat (PPR) protein AcPPR22
MRRRLGAGRPGWLVGDGCALTKPRAAPLPAAQAGLHIRTTALPASSALARSGSPRPPACALLVRPEGCHSRWQSRPS
ARTSTAADSTYTTTSPAQSCTAEELITRVNQLQGORHVTAKEVIKVLLSCDEKELVARLTAHPELRIHLLSLVRRIP
KVCVGEANALLAKLRDIPSSMAAAQHIFELLORTEAPNIRTLTHYANVARNNHKPETIALAMRDLAHKLGLQVDLLEY
SALIRACGVSKETKKQEALELLAEMKQQOGLEPDMSIYLALIRTCARHGDVSAALKVMAMVEADGLPYTLPLLTTLAN
VCSTQPFFAKKGFAVLNLMQQHGIAPDLAAFNALLKCCAIVDDIAGMQOQIFQLMKEQDLSSDEFTMLSLIVGQLAND
NLQAARDIVSSFRILGVTPSVKTYHKLEFSVCKRTHDLDAALNLWDOMREEQVEPDLPIFNALMDIYAHRGDLEQVHQ
LLDAMKAQGLEPTPTEVACLLAVMYHRDGRVTEAGYQLVEDMRREGKVAPHLATFSPFIDILLKADKIDEAWDVRRN
MMARWDIQPDKVLNRTFLFALAAKRDVDKIDELFRHMEAHPREFFPHCDSIVLLLEHWLARDPRSPRVAEVLETLQR
LNVAHKLSRQVFVEPALQVIDGLIDONSFDRARKLLRYLDPNKLETYTRLFATCRRPEHWPMLEEFWDMLMEPRRRI
QPDGTVALAYLEALCRLGRTHDAVHFLHNMVHKQSFPDLEHYNLVLRHASSNDKWNEVRKVLKLMRYDRVTGDNVTA
ATRERLHEVDGSLEEESAE

>B051 pentatricopeptide repeat (PPR) protein AcPPR23

MSLSFPKGKKRNEKRKFLARSIGGAMRAAWQLRPVRPSAVTQFGASCTRSACSLSGRCSFIFPRSLPILATHSSPTA
VHSRHSLRPPVRPFGTTTAAGVANSETMSAQAELOKLNKLNAVSYQREFVRAFKMVQAAQDKSCETDLIMLMNKVDTN
NLLEYNHLMHILTKVRYKPVLVNTAGINLLDRMRKRGIYPDTVTYTSFINLLKKDRNADKAWLVFRRMREEKVQPNE
WTYSTMAHICALKRNPKAAEELLGLMEEDRVVPNFIVMAGEFVDAFLAAGQVERTWELIDSMRKOHRVRPNRETLDY I




MKSTLRENKEWDAWVEQHGEASATVATTPPAESDTESGATSSVSEREAGHASDAVSKKLERVKLVLRFLRREHGLTP
STKTENALIAWCTKGKRTEIELAWRLKRLMKAYRLRPDNVTYVPLLNYYVKQLKARSTDSDIDYAEPQPRQGDEDGE
DEGEGEECDDGSRYEGGSSADAGEPGVEEPYDGIQRTLODMQOAEGVESDPATTFTLIIDAHAASGDAERCFGAYADM
RRDQVMPTVATYATLLRFCEKHGNVEKACALWEDIKADQIRLPWNVICFLLRATLTNNKTDTAFRLAEELSQLYKPQ
FVYSQLLTICDQLADVWQAERVWRVMRAKKIPVYARTKQLLADFGLNPDEPHHT

>B052 pentatricopeptide repeat (PPR) protein AcPPR24
MHTQSPMMRCGIQRTQATAVPRARAVGGLAQSLLPSSISAQSILASTALSTSRSVASAISKISTFQTAQARSPFLLI
AGCTRGYRAMODRLNANVSPRQVSAWYDLVRRKINFGTASEALQVWRDMREEGILPNVSLYHSALVHFKKTNHAKEF
FMLFEEMRNSGQVPDVPIFNMAIHIAAKSAQIEKAFDMSKEMDRLGLPKEAQTYGSLLYACSRVKDFDRALSVVADM
VKAGHSPNEHIFTELVNSCASKQDLEQVAGVLDYVEKQQAAEGQLNMLSPYNCFMGKCLEMGATEMGMEWFKRLNES
KMAPNSRTYFSLIRGSVEFSSEPQYDLAMRLFGEMKARRIVPDPAIYEFLLQQAQEPQRLAASFAVLEDMLAQGLKPP
APVWSLLFSAACVKNDPELVSFVWDKMKEQKVPLHLHTLRQFKQFCKRSMPQRYEEARLTMLHWRPDPQTHHTPATP
PHSRNYA

>B053 mitochondrial translation initiation factor IF2
MRRALAWGNTRPLSAASFHIPLOAASAGSSSAPMHLRRGISSSTFCSSERPFHHRTASSTRSMVSTSTGVGLAYTPR
GSALCVVVALPSSSSALTSSSILTSMEAGGTRRLYATASEMEKSKMVRKRLAATRKRKLEELKERKAKPKEISIPSR
ATPKNLSAVTGLSTIDILKVAIKCGHEPRTVDDVLPPELVDILCEELYFVPRRSDLNEGTGMKLTRTIDEADMVPRP
PIVAVMGHVNHGKTSLLDALRKTSVVDVEEGRITQRLSASMVQLSSGQKITFMDTPGHNAFAAMRQRGAAMTDMVIL
VVAADEGVMQQTEEAIEVTREANVPLLVAINKIEKEGANPSKVKROQLLOHGVILEEFGGDVQCVELSASTGKNLDEL
TDAILLQAEMLDLRADPNGPAESVVIESKIDKGRGVVGTVLVRQGQLKLNNFFVAGGTWGRVRGLTDWLGRSTTKAD
PSTPVEVIGFKTKILPDPGDDLVVVLGEEQAKQILDYRKERLHAKEALTDVVQASDPAARAAAAKQEMEKALNVVIK
ADIGGTLQAVESTISQFPQDEVKLRITKSAVGDISTTDIGLAKDTGAVVFGFNVPPMNSVLELARVEKVDINNYSTT
YQLADDIKKRLESMLAPREVEEEVGRGDVLSVESVTMPNREQHNVAGLRVVRGALDSRLRVRLLRRNKDVNADEEYA
ALYDGPIESLKKFKDDVTLAKKGDECGLALPKWNDLRPGDIISCYRMKQVPRKEFGDPK

>B054 GTP-binding protein GUF1/LepA/EF4
MLGRRGLLASRGPAAAVSTSSRFVGLRSTPLASPSPAWSFTPISGNLRIGTSAPILSRLPLPKTLGPLPLGRTLSGL
YPRRCYAQKLTPAEVAAEEAAARGAPDLSKFPPSKIRNFCIISHIDHGKTTMSTRIMEKAGTISLDKEGLYLDKLQV
EKERGITVRAHTTSLVYKHSDGESYLLNLIDTPGHVDFTYEVSRSLKACQGAVLLVDCTQGIQAQTVANYFLAWEAN
LKIIPVMNKIDLPTSDPARVIKELANMGFEESEVLKASGKTGEGVEGILKAVIERLPAPSGDPAKPLKALLFENWYD
QFRGVVCLVNILDGALKKGDRIVAASSNKVYELENVGILYPERAPTGALYTGQVGYIIGGMRSTKEARVGDTLYLEG
APVEPLPGFKSAKPMVFAGLYPADGESLDRLTDAFEKLTLNDASVTYTKERSDALGMGFRCGFLGLLHMDVFLQRLE
QEYGTDVIATAPTVPYIVTTKEGQEIVVNNPSLFPEQHDILTCTEPVAEARITAPKEYLSPLLRLCLERRGVQQELS
YIDEARLHLRYRIPLSELITDENDSLKALTSGFATFDYEEAGYEESELVKVDVLINGKPVEALSATAHQSKGVNYGK
DLVOKLRKVVKROLFQVAIQASVDGRIVARETLOQALRKDVTAKCYGGDITRKRKLLEKQKEGKKRMKT IGNVQLSQD
AFYSILKKGDE

>B055 GTP-binding protein YchF
MKVATRRSTTWWGSSSRSATSTFVGGRSVLWPPSSSCLTSGSGVLGVRROQWFAAKAGKQQOQOTQOAAGGQASALSYFV
ARTASNGCGIVGMPNVGKSTLFNALTSSQRARAENFPFCTIEPNSGMVWVPDPRLDTLAALANSKRILPCOMEFVDI
AGLVAGASKGEGLGNKFLAHIRNVSMILQVVRCFEGADGTEQVTHVEGSVDPARDMEIINTELLLADLESLTTARAK
LEKRTKLDAEAQKRLDLMHRTIAVLDEGQPARSVLISAEEWPTFHAFQLLTSKPVVYCCNVKEEEAATGNAMVEQVK
QAVLKEEPGVDPNERVLVVSAKLESELANMESVEDRKSFLELYGLSEADAGLPKVIRATROQLLOOHQFFTVGETEAR
AWNIPKGTTAVDAAATIHTDFAKGFVKAETIAFADFVAAGGEKRAKELGKVRFEGTSYVVQDGDIILEFHHRK

>B056_ribosome biogenesis GTPase EngA/Der
MSCPIASARGLATSRGAGGSRGGGGSGRDRAQQTTRPHSQKSSSSSSSSATRGAGGKGGGGKSNAARGPGAAAATKK
RAPSGEASKARPAAEEEALGGVESDTERYTMRRDPVLALVGLPNCGKSTLFNRLVRMNKSLVTSEPGTTRDRVYAYC
DIGGRSVMVVDTGGMVGTGDFFSPLIHEQALVAINEADI ILFLFDFREGVTKKDVEVARVLRKHVHDKDIVLVANKC
DNPDLVLELDERNKAGPTGKPDDYWLLGLGPATIPVSAIHGAGAGELLDKVYDIVQTKFPAEDQSEGDAEAEAELARK
RISISIVGRPNVGKSSFLNQVLGRERVIVTNVAGTTHDAVDHSIMWRGKKPRKRKRRAAKATMGLEEEAATTTTTTE
GKQQODAEVVHAAEDDEVDEQEDDLDDDEHETKVRAKKANNTKLKEPAANPDADGVPIRIVDTAGINRRATHVKGLER
SSVLWAIKSINRSDIVLQLIDATQGITDODLRIAEHILNSKATTIVVVNKWDMSKESKOKWEKYVQETLKEMKYVPI
MEFCSAKTGVNVKETIDLAIRITRERAHFIKTSTLMKLLESAHTRHRPPSKNGROQLKIRYATQAKVKVPSEFTEFEVNDV
ELVHFTYQORFLENAIREFHPYTGSPMRLIFKDKEKTIV




>B057 GTP-binding protein EngB/YsxC form 1
MRAGRSLLAISSVPSSSRFCVPYLRPAFLATSGPLRPYRLSLIGSSGLQRCTASTFERKGDDWSSKSKQKTDGEGEE
GGQOLSKRARALLAWEREQWHKRQKEKEPNAELSKNKIFRMTPVDSKILDYIDRLKLGRRKDEPPPVTDGRRKEQLAK
VRTETDKLWERKVTFLGGATARESFLPEDLPEIAFIGRSNVGKSSLINALTAQGKVRVSDTPGETQQINWYRVGKHL
TLIDLPGYGFAFAAEEKVKAWTELMCEFLTSRKSLKRICVLIDARHGFKPADLDFIDMLEKAKRKYQIVMTKADLVT
PPDLARRYHLVQQAMKRRRHGLERILMVSSWNATGLSAMRTELTNLMVGAREAPPATKPEHQPTSLLPDYEAYEPSE
ERPSQQKRSPSRERRSTQPTGYNRAAGRDRKSTR

>B058 GTP-binding protein EngB/YsxC form 2
MKRVRMPMLRCCPRSSSWSAGLSCTSSSSWRCITATNLRFARSTSSITSSNPAQPPAPPKASSSAANRKGKKLASVE
QYFAAHDPSSSTALPVPPATVDFVRSITDEERKAAHAFFTKNAAFLASSVAAPNLPAEDQPEFAFVGRSNVGKSSLL
NALLSKPLARTSNTPGRTQTINYYQAGSVKLVDLPGYGYAKAPVRIVREWQQFVNTFLTTRKSLYNTSVLVDSRRGI
TDKDAEVIQMLNTHGLPHQVVLTKADKLSRREIFVVLAETKERIKRSPFCSPIIYITSKDGLGVDELRIGLMRAAKS
NQT

>B059 GTP-binding proten HflX
MHMWRRVSSLGVTGAAQCRGSSSTSVLWWRCRRILHSADYAYAADAAGAVPAVPRPOQRSVAEAWGSAIDFDWRHGRR
ASSHPEDEDDDDAAFALASAAKSQSSRRKEEEGDSGRQALDAMQPGRFWSATRPPRVCVVHPYMRNTVYADKRKRRL
SLLAEREEEEQVCRGODHPDLRLKEAVALVEALEWPVEDSMYLTVNTVNPSHFLGKGKIAELRQACQAKRADVVVMD
TNSLTPAQGOKLAKMLGTRVMDRYRLILEIFAQRAQSEESRLOQVELAGLAYKSVHLKSAMESKHLAQQRGGGAFLSG
AGETNLEIERRHLVVREKKIKARLEVLOKTRKLHRESRKKQDIPTIAILGYTNAGKSALLNRLCGTSLVSONQLFAS
LHTFMRKIELPSGCCALAADTVGFISNLPHGLVAPFHSTLEETIGSADVLLHVRDITNAETEMQKANVHKVMKEIGLD
TDPDTQHLEVWNKIDLMDDARLDSLVTTQRVLGKRIFPISARTGAGCDDLLQAIDQRLOALYPERKRVYELLLGENE
QERLEFLTSHGGRVRTVQPDYQVAGRTRLSVEMRPDVYERYRVRYGELPRPQOHL

>B060 ribosome biogenesis GTPase YgeH
MSTAMLRCSRRVGGSPLRADHLRCGGLHSSGAVVPVGSSVLRLNLHPVASPSATTSLLSSARSYVRLPMGFPLPFRP
PSSAPSGARGVASSSGSGNGRRGVKGFDETKYPPMAPSPKATPPQPSQQTAREPNPLAALDGPDVIHLLPDEDEARH
KSRKIKAAPAGMEGGLIIQADQLLOEDEEIMASKKQKDHKCPGCGATLQSDDPHSIGYKPPOQVLKQEERGLAPVCQR
CHSLRHHGIVTPLKVPYEEVKEHLKLISDQSCLVVKIVDIFDFSGSFINDFRGITGNNPVVLVGNKLDLLPVGAKPE
RIQIWLKRLATEMGLKNVRSVHLISAKSGEGVHSLSRKIEQLRKERDVYVVGCTNVGKSTLINRLISINTKGPKKRN
LITTSIVPGTTLNLISFPLGGKKAFKMGKRAFLYDTPGVINKHOMANLLNMEELSITLPKRRIQPVTYRLVPGKALF
FGGLGRLDYVDGPGPLYLTLFLSKELKVHPTSTAKADDVMSKHAGTLLVPPLGEERAKQLPEFIAKDIHIEADEERG
GLKKSFADIVFSGLGWTSLVTPTFDRDIHLRSLSPEGVGIFLREPLMPFEIEKRKQTPGGIKKHGKVPKPGTQPRTR
DDFGEQAEEEMRRTAGSGRPTPTKTEEEDYDDDDDFEDAFADGDDDEDDSIDEVHGVTDAQGAQKTTKGGQQOQQOQ
QGEKKKRMSERRKRROQAFLARNRNPAWRSAIRLRKGKGKDKGAQPLGGPDSPLQPLS

>B061 GTPase YI1gF
MDKMVWRSGRTSFSFAGAVNWEFPGHMAKATRLMRERLNSGGVDVVLEVRDARIPEFSAANSTLEGVLAQRHIPRILIL
HKADLTNHNLLPRITKALHERLNGQOPVICTSATGAGKAGKAIQSLIPTALEHYKQHROQRLLGEGADDPSTSCPGYPD
KPLTLMIMGLPNVGKSTIINSLRQHCLSDSDKKKRGSQFAKTGPLPGVTRDLTGFKVSSKPLAYLVDTPGVMIPNVE
NADVGLRLALTGAVKESIVGKQATADYLLYSLNRLNAWEGYVKAWGLDGPTDDIEHLLRRIAQKTGAKQVEGTDDLE
VAAHHFLKRFHAGGFGSLTLDDVP

>B062 peptide release factor Rfl
MKRAARAPVSLCWPILHGRHNLHMPQGRFLLNMSPHGCQTALGVYASSPATPLRRFSLPGTQEDGLSMHTTMNKSIQ
KRLDHMKHQFDDLSATLQTNEALSPEERGMLTKQLHALDPVMGMVRRIEQQREELRELHQLMEESKQTQDKELGALA
EEDYKRILGELMDLEKELENEIMLELLGKDEADEKSAILEVRAAAGGQESQLFTMELEFNMYSAYAEMKDWEWETLAV
SDSEVGGYRESSACITGRGVFGRLKFETGVHRVQRVPETETQGRTHTSTVIVAVLPVAQEADIQILPKDIRVDTEFRA
SGPGGQHVNKTDSAVRVTHVPTGITVSIQDERSQHKNKDRAMKILRSRLYETIERERLASSRADQRRKQVGTGARHER
IRTYNFPQSRITDHRCGLTVHDIESMMQGHHLDTFIDALVAHHSAEALNSIDLDSFE

>B063 ribosome-releasing factor 2 (EF-G2)

MQOLRRATLRVGPAVTTAPRSGGROQWWCQARHSGSSSNSPAAWPPQOQORGSSLVLSSSSSRLIRPSFFLTWVHRRQQH
SEAEVVVERVRNIGVVAHVDAGKTTTCERMLHYSGVTRRIGDVDSGNTVLDFMKLEQERGITIKAAAITFNWEGHKI
NLIDTPGHVDFMFEVERSVRVLDGAVAIFDGVAGVQAQSETVWRQARKYGVPVIAYINKLDREGASLERAADSMRVR




LGARPLLLOLPLPTTLGVLEGVIDVVDMRVIRWTDPSGKAMQVVDLTPEEHPGLYAKALQARETLLEQLADADEAIM
RAVLEEGASAETVAGELLHGALRRVTLAGEGVPVVCGSSLRNRGVQPLLAAICRYLPSPLDRPPVRAVDMETGQHIA
ITPDGPDLCALAFKVVHDVOQRGLMVYLRVYSGELTPATEVYNSTRQVKERVSRLLNIQADDMTEVGRVGAGNIVAAL
GLKDTCTGDTLLVPAKGNKKAHKGQHAKGGRLLLEGIDPPPPVFFCSIEPESLSAQKALDDALGLLRKEDPSESVSL
DPETGQTLLSAMGELHLEILKDRILNHYRVGARVGNVRVSYRATVGRALSHTLAREYEIGGVKQHVELTLDIEPTAR
AHGNEYONLAVSEALKGAGAKESQALEQALAEGVANGCRSGLE

>B064 mitochondrial phenylalanyl-tRNA synthetase (PheRS)
MRRGLCVTARRLVASRTNALWHPPQRAPLLRRSLTTSPGATLPVAHRVSTLLGAGTGSGAQGSSGGGEQDGQLQVAS
HRLMLOAGIMROQAGSGIYSLLPMGVRAVEKLTALVDREMGGIGGOKLOMPLLLSAAIWKQTGRWESSGPELFRLKDR
RGADFCLAPTHEELITQLFANEAVSYROLPLLLYQIGLKYRDEVRPRFGLMRGREFIMKDMYSFDITRDDALRTYQH
VVGAYKRILAQLELDYVIAAADSGNIGGDHSHEFHVMANIGEDTILRCNSCTYAANTEKARGRLLHHHEHHRRLDHR
TLDWPALQAGLADPESLPYSVHVVRVATEAPAASAEGGAAREWAVVAPKGRQVNELKVKAHLLRHALAPSGEIVDIT
VRPAAAADAGARPVVLVDESLAAEAVDAAKAVGDFTLTEERDGCAEAGCEGELVGSRGIEVGHVEYLGTKY SAKLDA
RVATPSGTNYAEMGCFGLGVTRLLASIVETSHDERGIVWPVAVAPYKAVVVAMTPKDADVQAHARNLYADLQRSPYF
ANDVALDDSADSPGAKLHRAQLLGFPWMVLVGKAMKNEGRVEFENRKTKEKQFVPYDOMVAHLEQLARDHARTIGAP
LPVGL

>B065 mitochondrial tryptophanyl-tRNA synthetase (TrpRS)
MLRQSCGRRGSGLALAPYRGLPVRRTLKCRSASCLYSTAATPSAISSDSACTAEAGRIFSGIQPKGHLHLGNYLGAV
VNWLOLOEQRKGDRDGVVFCVVNMHSYTTDVTPEDLRDSTREMATALLACGIDPEKCILYAQSEVAEHAELAWILGC
RTTMGALNRMTQYKEKKASQGAMFGLFAYPVLMAADILLYRASQIPVGDDQLOQHLELARETIAEAFNRRYNRTLEFPLP
QPILGQATRVMSLRDGTAKMSKSDPNDRSRINLTDSKDEILFKLOKAKTDPLPGIVYDPENRPELANLLSTIFSALTN
RSVESLCHEYADAKMPDFKNALAPHLVDTVGPIGERIRELRDKPOQWVEDVLQQOGASRARTIARRNLQEVKQVIGML

>B066* mitochondrial small subunit ribosomal protein S12
MPTYHQILKNPRRKKMHTNNVKALEGCPQKKGVCVKLRIVKPKKPNSAQRKVAKLRLSTRRMITIAYIPGQGHNLQEY
SSVLVSGGRAPDLPGVRYTLIKGKYDEFSWKESFERKKKLSKYGY STKKKF

>B067 mitochondrial small subunit ribosomal protein S27
MAVYLRSLRPAFEASAKIFGORIGNGEHSGFKYLQALRKGEAMMKWYQEDLDOMKEFPGWVSERRERKITRTASRAER
GKAPRPKKGFGKIALRREKEEKRLAAKAAKGGGKKKA

>B068 mitochondrial small subunit ribosomal protein Rsm22
MEELAEDELDGSTDREDEDDDFVEPAAGRSEEEGERREGSGADDEHTGALGDAIEGSAEAHDWLDSRRMRTQHDHLK
PMKLGMVVLPDALKKRIGATLKKVGRTGLRRTAGLLSERLRERTRLVPGQPKSVMPDPVVYRREEAMAYAAHRLPGV
YACTFRVMNE IKLRRPEWTPKSLMDFGSGPGTAVWSATEVWPELDNILAVEPSEAMIDVANELCKGKPVKWKRLLPT
DPNERYDVVIASYVLSELPSEEERLAKINALWKHTRRGGIMILVEPGTPVGFHNIKLARSTVLGDLSHGLPNVLAPC
PHAEVCPMGEDSWCHFTQRMORIPVQTQSKONTSINWEDEKEFSYVVLTKGNLLVDKNEAFDRLLISPQKRGRHVIMK
TCGODGEITTRITIAKSDGAIYKEARKAAWGDGFGEFPDETSKRDLAGKFRPKAFKYRSLSKVGSVAPATRGRRPPKPA
ADADAKEDSQVM

>B069* mitochondrial large subunit ribosomal protein L6
MELLKVIKSOQDKITLKTEKVNKNVEFEFYFKNKKKILLKITFSGELFLKERTLITLNNLNYSNYSNY IKFMAKNLETEF
YDOYNYFSKLHMIGLGFKNFILRKHLYILVGDCNYITIFRIPDSLKIFCKKNQVFILGESNVEIFNFMSNIKRVKKSN
FYKGKGVLQFKNFKFTKLKVGKKQREM

>B070 mitochondrial large subunit ribosomal protein L17
MRHLVAYRKLSRSPAHRQALLRNLVNAVVKHGRIRTTVPKAKELRRLAEKAVTLAKRGDANARRSAHGMLYEKPVLD
KLFREMPTRMADRNGGYTRIVRLGRRLGDNAEMCYVGEVDVLPSRHDIEQRALEEKQRNTPPTDGKEQAIDDLFELLS
SPTQ

>B071 mitochondrial large subunit ribosomal protein L21
MKSLRSVAGASGVPRPTLPLLPFALQTRNATAGSSLLRTMSAAHFTSSTQFASRPLSIFSKRQLHSSGPVSQESASQ
SAEVPAPTPSYIVPESFAVVYVGGRQYKVSKGDTIITERLLVDVGETIHLKKVLMVGSONFTAIGOQPLLTEAVVEAV
VEEQTRAAKVVVFKFKRRKNHRRTRGHRODITVLRISNVKLGYEQAAPDATTGLSTVFGPTVPASAVLPPRASDDLK
ESILS




>B072 mitochondrial large subunit ribosomal protein L30
MATAAGKAAVELGVRQRVRVVGVTLLRSGWHQRPEVRSTLRALGLTKINRTIYHKNIQPIRGQLLKVKHLIAVHPLK
EPESIV

>B073 mitochondrial large subunit ribosomal protein L32
MORFTSLGRLTAPRLPVGNLPAAVGSSFGRAVGDVFLPSPGAIGGVGDAGGLITCAVPKKKVSISRSRKRRHAPGKE
RRNISHIEDCRACGQPKLRQHVCLNCAGWKVS

>B074 mitochondrial large subunit ribosomal protein L34
MQRRVLLGSRGAVAFRPACGPSSSSRFLFTSSANVESAFNSEAFALPTLSTSSPLPVSRRPVAAFNDVSPRMAMVPL
DRTLEIAPTPRDSVLDMVLPTLPLPLPLDAPLYPTTEGNAPMEAVKRTYQPSTVKRHHTHGFLVRMRSKNGRRTIAR
KKEKGRHKLGI

>B075 mitochondrial large subunit ribosomal protein L36
MKYRAALRRLCIHCRFVLRERRLFVVCSANQRHKQGQIKAKKSSD

>B076 mitochondrial large subunit ribosomal protein L41
MGVFGSLTRRTGLGARTTVGTTGFTRGKVSANQGKGRLTPKMTPRGWYKGVGCRSLGFHTKKGGYRVVPAKVPVYVI
PDLTDCPLKPYVSWSTKRVVVQPLRLPSDKELAQLE

>B077 mitochondrial large subunit ribosomal protein L53/L44
MSTARWOWRLAQKRAHYELHFLKSLNFSFCPANNHPTVAEFLRRVSNDRARASNPDCEVTVEVLEDIKARPSIKAVY
ENGMEEVLDHEQRVEHLVDDFWKRRERLQFFSELQFSMKNEEEENPFLNAAAQEDEARKKQQQAKGGAKGKK

>B078 glutamyl-tRNA (Gln) amidotransferase, C subunit (GatC)
MRRACLTRPFRRGYAAVTMPREPSWSVEKFFQQSSDTQIDAATLQOLAKRAQLTIAPEKEESLCREVGQILSCVHITI
QEVNTEGVEPLVSPLDARQAQLRLRADEVTDGDIAEDLMRNAPARDGSFEVVPKVKGQSGGEGGEGADA

>B079 translation inhibitor protein (endoribonuclease)
MKRTLHVARTSVLPISSRGASCGAKMLATRATAPAEKKPRAKRTSASLPKQAAGHHQVVSTALAPAAIGPYSQAVVA
TGPFLEVSGCIGLHPQTMDFTGADVSTQTEQVMONMGAILEAGGSSFAEVVKCTILLTDMQHFATVNDIYAKYFPRD
PPARATFATNGLPKGALVEIECIASLAQKTTRTRKAGTTSGRGKAKQEP

>B080 ribosome-binding factor A (RBPA) domain-containing protein
MOKTLRGRVARSGHLPPAFPTASRATHFLRFSSHNSLGSAAAAATGIRSRLSSSSSSPLVRSCFPVAPAATYHTSAS
RALPRHDRGGGATKAPPSSSAAAAAAEKKKAPSTSSSASPSSRSSSSSSAKKGKPMLDQLLAEYQDLDLTGDRPPRA
KAGRAQKQODKPAATAVDGDDDGDEHSASPKAQQRGPRPGDFTLDDLLAEYDGPAGVGGPVKAQAQAKATTDPLAGRE
GDFTLDDLLADYDDVSGPAAEGEDKGDARRLVQGVLAGKQQADPRLAQLQGDFTLDDLLSAYDHDPRRRPROQRRPGG
GDEWREDMARFGGAPDEREASLEDLVKTYQPPPAEDQSPAPAQGASSKARVREELRHFVQSMVADDLGLTSGGEADE
REAMEPLRATRARARRHPPOATATTQHDDGVRAADVVVDDDDADYDDAEEAEDVLRHEAVDDVDIDEQKDDDDELDD
DEEKALDKMMAEAEAEEDODMELLTRELEAGRTNLPPRRTREEWERLGGDDVEPAFVGTCIERSESELEGVEVTKRE
DAVNDNETDEQYMERMIQOMEEEAEMRRAEGELTGKKQGTPVRLTKKEKAEAKLATVDPAKAKNARTKLKRKERRRQE
HEQHMEKVKRHHKEGGVKLDGSQMFAHGANVPPELMHWEFSDPEGLKTKRDAMLAKKCNKLORMAELRKTREKRIDMP
SDPTTAEVEELLGMTRROKRMASKIQSHLEDVEVEDLGADSALGQLDININEVVMSRDMRIARVYWKGSGNEDAAER
LLHARTSMLRGMLAQRAGVREFSPELVFYRESAESMYHEVSRYMDOLOKQEGWDEATIKAELKRIRKEREAAAAGGRT
KT

>B081 assembly of ribosomal large subunit protein (C70rf30/IOJAP homolog)
MKRFSMNSSLGTMPRSCPATLRFPLPSALPRSSSMLLPRPTDWQIRGTQRLWSTGGKRSDFDAAAQKKVHILEARDR
VLARLRDKKRDAAEAAKFKKKEKKTGKGGAEGKATKPKDSKKSKSTSTDERSTAAVAAGGVEVVGDGAPAERKRRVR
QAAVVATMEPVEHEEEDEAQELPPPMTLDDVVQVLREEKGLNPMVIDVSQKCNFTHYMIIIEGRSGRHLRAMAERIM
DEMOARQKHPOANVGLEVDRGNDDWIVVDTGDILVQLEFSPGARRYYDLEGLWTLOKRMSERDGONEVVDVEDLEPLP
DLDDVPNAWNPWDQDVQKA




>B082 mitochondrial fission protein 1 (Fisl) [0.0107]
MEDDREYDKQTTEEIKEDIRQOMKSEESIDFRLDLERLEREYKEECRQHGSAGAKKEFPYAVLLIRSNNRQOQVEFGVR
LLHEELREEIEDGGRANLYYLALGYFRLGDYVAARKSAEALLQLEPHNRQARAMKALLDEQITKDGLVGMGLVGGAT
LLAAGALTAGVFLIRALAKK

>B083 mitochondrial distribution and morphology protein 31 (Mdm31)
MWRRAHNAPLAPGLCGARSGTTTFPSLHTYNRFPLRARHSSQSLKISLSPATIEPISTHPRHHLSSSTLHVPSITST
STAAAKSRLQSTSIRSSLSPRWPSAARLVPTLRSGPSRFLTASQLSRGGSTGSCRLYTEQLONRTEKIERIVGEQQP
KRRFKLTTDLKIALFSYFVMGTTTWLLVGTTTLVSVILWAANTLOQFQGYIAKTLSDTLTRETGIQITFESAIVPRWK
NGHIRLNKVRVVREEEEALRKNYASMDLTIQQIDVKLSLWWFLEGNGLLKEMILKGVRGHVDRRRLVWTVEPAGEQA
AEAKKKEGSEDEDTMTNETVKPHSPNEAFVPQSVGAFCFSKLTISDLY ITLYNANPKRPLPVSIYSYKSAHLVRSTW
LLHDLLYAEYVHGSFDDCLFTLNKPHLHNHPYRRLMINEDMDEDRDADEKWKEVECKLOGLNIDHLAENTTGPLNWI
TSGFIDINVHLLLPPFANTLPPAPNPSNPNARAEPRLLSQLPGINMDFKLVLTNLSASVPLSTPHMSYVNSALIQPT
VLYLNTNYTELPLTFRSVIPQGRFWNAWYPGDCGFWDALSEGAGAATIEKAVSEQTTTPNIWKLIGLLNDGVRRGLLY
YWRFHVLVFLGFSPE

>B084 dynamin family protein
MSMDQLIPVINKLODVENALGTDAIDLPQIVVVGSQSSGKSSVLENIVGRDFLPRGOGIVTRRPLVLOQLINLPTDPK
KKKNVDDDDDSALKEWGEFLHKPNEIFYDENQIREEIVRETDRMSGKNKGISHMPINLKIYSPHVLNLTLVDLPGIT
KVPVGDQPADIEIQIRTMVLQYIERPNAVILAVTAANTDLSNSDALOQIAAVADPDGORTIGVLTKIDLMDAGTDAMD
MLLNRVIPLRLGYIGVINRSQQODIIKKKPIRAALKAEAEYFTTHPLYRSVASRCGTPFLSKTLNKILMNHIKECLPE
LKAKINKMAGEAQAELLTYGDPLYDGKSSQGALLLQVITKEFSTDYKNAVEGKSTDLSLSELCGGARINYIFNDIFAR
CLGRINPNDDMTMNDIRTAIRNATGPRAALFVPEAAFELLVRRQIQRLEDPSLQCVDLVYDELQRITAQLESKELLR
FANLRERVVEVVNGLLOKCRSPTKAMISNMIAVELAY INTNHPDEFVGGGGAITQVFERMAVTHAQEQOMMMQOQOQQOAM
LAQOQQOOMOGOPGOPSQPVPOQPOPVPOSQSKATRTPAPMMPOGOGDINGOPGSNGEFFNMFFGGOAPPGGQAQGAQA
PRSAAPPSTPMPATPGAPAPRMAPPSASASRSGSGMSRTTSVDKKVKKTTASGGKSEKLDQVPATIRAISAPTDKEK
FETELIQSLLVSYFDIVRKNIQDLVPKSIMHFLVNQAKDSIONELVANLYKEDYFDNLLEESSAVASRRTAAKGMLD
VLTKAQLILNEVRESST

>B085 dynamin family protein

MRRTTAATMAQGRVVTTATFSTSAWLRRCGSETTSALMPSTSSLGRSAASRGVASARLHYPRPRTSLFGDAPGSRGA
AATISSSLAFNRHLLPAASSCRRRQATATEVSLOKOGEGKEGLRRVLNADQAALLQQEICLLEDVLAFLQKIGADQED
VELLKQTREQLEELFLLVVVGEFNAGKSAFLNAMLGKKYLKEGVIPTTSKITSIRHGETASSVLPTEEPDREVIYLP
VDWLKDLNLVDTPGTNAILKYHQQITEHFVPRSDMVLEVTSSDRALSESEHQFLNRIRQWKKKVLVVLOKVDLLEDE
AQLEELRSFVAKGMSQLLGIQPKIFPVSARLALKAKQLMAKENASAEEKAEAAALWEKSRWAELETYILKSLDAGER
SKLKLKNPLGIAHNLLNKYKDVTESRLQVLAKDITSIEHIEEQLEEYRKEMKRDYEFQONRIDNVLLELANRGDAFF
DEHLSLSNIFALARSEKLRGEFERTVVAETAIQIERSVSDLIDWTVDKNSKQWRRVVDYALERAAHHAQSEGLIGKV
ESEFDYNRAKLLDTMGAGVRNVVASYDKTEEARQLANEVQTAIYSTAAIEVTALGVGSLVVASLLDFTGVLGAGALA
ISGLCVLPYKRAQVKRIFNEKIAGLRVNMRGVMHAHFDRELADNIRKIQGSVSPYTLYVKTEKEKLTKTKTRIEDTM
KRVSNSIHSIDLAFQGESAEAPEEDLQ

>B086 ERMES component mitochondrial distribution and morphology 12 (Mdml2) ho
molog
MSFKIYWDRMGEEQAAKAMDYLNAFFSSAPKPEFIGDIAITALTLGDKAPEVRLIDVSDPPAHFSSLPTVNDAPSSL
DSPATTARSVPAPPAVGSSTGATGTSSSSSSSSSSSSSSSTTTEEPEVKATDMDMMIKVELEYSGTAKLTMRCLISL
VNWPRPRTVCLPVTFTLSDFHFEGVVCAIHHANKVHEFCEFDKREGDDVGPLKSLKIEAQIGDSTQQVLKNLEKVENET
VGMLKKLIKDRLIFPNFITVLDQTNKAH

>B087 Tiny Tim homolog Tim9 form 3
MGNRQFGMGYGMGAGQSRAGSASDEERMMQVMMASMOMODYLTMYNSTTEKCFKKCVENLRTPQLVEKEEVCLNRCI
EKMSHYNLRFQQOKVGAESAALREQQQKEAEQKQQPPTEAAQADKEAPSSK

>B088 Tiny Tim homolog TimlO form 2
MNGQPMPSGMSEQEREDVLAASEFITIQMDLYNRVLGRCWDKCIAHYWDKDLTVGEGSCVDRCVVKYMTVQRTVAKR
VLGIRAWTKREEERQKVIQKLRDNQMEGV



>B089 Tim22 homolog
MEGRDAASQGEPETARRQESQSPFPQAPPGTWQOKLDAFVEPFVIKYLWDPRFAENCAFRGVQTEFVVGGAMGEFVMGI
FFSSLGGPSSMGMPDVEMKGGWKKQTAEHFKHMGRSGVSMMKAFAYVGALYATTECVVEKYRGKSDLMNPLTIAGCIS
GGLLASRAGFTATAMGCGGFAAFSVGIDWLMMENH

>B090 TIM23 complex homolog Paml8
MORTTAQAAKTSQPKMGPGTIFLALGVGGAGLALAPRLVSSAAKHFSKGGSSGKGFATMGSMWKRSGGGASTGFKNE
YKGGFESEMTRAEAALILGIRQOSAPKEKIRLAHRRIMLLNHPDNGGSDYMASKINEAKDVLVKDLN

>B091 core peptidase Impl
MESGGGSRLGAVLRTTIMVGAYYGVAYTFCNTVLKPSTTAGPSMHPTFNAAGDSVWVYRRIDPATDLRVGDIVHART
PTYCRLEGKQPGVLKRIKGLPGDTIKVTEFYSPSKVGRTEAEEEADEVTIKVPAGHVWVEGDNPGQSTDSRMWGPLPL
ALIEGKVVSRLNPFSLOQTLDAPGHIKRKWERQARDIADSRATGKRSGEEALRAIDRLIKSGSEASDNTLLVSDRHDA
DVNDTALAPPQODTVQGHERVVA

>B092 core peptidase Imp2
MESKPSRLLRLGVQYGLGVGVGYCFGYMLADTFPYGAYRVEGESMYPTLEKNDWVLTSSRRNGLHRGDVVVLRSVKE
PKERMIKRVTGLPDDLIHTDDAKLVRVPRGYCWIEGDNASVSLDSNVFGAVPVGLVESRALYRLDRGWRLHKLESVP
RERLOQRTKKEREVR

>B093 mitochondrial carrier AcMC30
MMHMQGAGKGGKDGKGGASWRHSVYGAISGATARTCVAPFERLKILLELOQGMEKARGQATTTAGRPKYSVLRGLGVI
LREEGWRGFYRGHLTNLLHVAPAAAARFYSFEAYRSWLVRDGKPLPPLKRMLCGALAGITSTTLTYPLDLVRTRLAA
QTPDTPMQYRYKGIGDCLVQIVKQEGPLAFWKGLSVSLVGIAPFVAINFTTFETLRQEVTERHGGOMPLLWGPVCGA
ASGTFAMTCTYPFDLLRRRMMLOGRGGEERFYSSIWDACRKIHQFEGVGGFFKGMIPTYLKVVPSVAISFGTYELCK
RVGGE

>B094 mitochondrial carrier AcMC31 (similar to solute carrier family 25)
MAHTQHNAPAAATTTNVVRETDKKWLRGMLGGTSNAFAIILVSPLDVLKIRFQTONALTKAGAPKTYDGILKGAVTI
VSNEGVRGLFKGLSVSMLRELTFSSARMGLYEPIRNYLVGPGOKEIALGQKILAGLMSGAIAAAVENPTDVLKVREQ
ADPARTSELRRYKSVVSAVVEIVRTEGLIAGLYKGVGTTVIRASLLTSAQMASYDESKHFLIDSLAFSDNFLTHEFCA
SMFSGFMTSLVTNPVDVVRTRIMTEYASPGQPRTYSNPFTSLVRIFRAEGVLGLYKGFVPSYLRLGSASVVVFEMLYE
QLRRLAGIPTL

>B095 mitochondrial carrier AcMC32
MSSRQPGDRPKREEGPPHHALPPPSLTVTMLASATASMLSRIPCHPLDTVKAKLQVGAQGGLRGVLRHTLRTEGLRG
LYRGFGAAFVGSGPAGCLYFTTYELAKKGLLSVGLVGQSPFLAHFGAGLLAELVSCALWVPIDVVKERMQVQSTLAA
GKPSYAYTGDLHAAATILRTEGLRGLYRGYGATVLSFGPFSALYFVYYEQLKGLAEAFSASNDSSTSASTRRPPPEV
STTTPLSFGAVLACSATAASLAALCTNVLDMAKLRMOQVERAGGERTFGYTNVFHGVARIVSDEGWRGIFRGAGARIA
FOAPTTAIALAAFERLKVGYGRLAERVPAGRENK

>B096 mitochondrial carrier AcMC33 (similar to Graves disease carrier protein
)
MPEGRRQTKMERRGVRLASIREERKIESWSQLWRTLLCGGIAGCVAKTTTAPLERVKILFQVATIHYPFKGVVPTLR
RIVEREGFRGLYKGNVSSLVRIFPYAATQFAAFDIFKAALTPKDAGISGLANFLAGAGAGATAVAFTYPLDVTRARL
AVQVEKRHYTGLVHAIQNMWRHEGGLKALYRGLOPTMFGILPYAGINFFTYDTLKWYYSKKLRIAANGDPPPPIPTT
LRLAFGAVAGALGQTLTYPLDVVRRRMOIDGLMLEQTYSYKYLSTWHGLOQTIAQKEGWRTLFRGLHINYIKVVPLVS
VSFTINDLMRRWMGLKTEGGVER

>B097 mitochondrial carrier AcMC34
MSHSDEKSFSVARTLFTGTVSGIVCKEFVEQPFDTIKVRVQAGTKVMSPSGAMVPEFNGPWDCFVKTLRREGFTALYK
GLPSPMIGSAMEVASMFVVYNAAKEALMDPETHHVSLPRVCLAGSTIAGVATATFLTPVELIKCRLOVQTGGEAGHAA
AGAAARGATPPAASAMSAAAAGGAQQQLRYRGTMHCIMHTLKTEGIPGLWRGWWSTFFRELVGTALWEGTYETVCRT
LAADAGDASDAPPLIQLLAGGCAGCIYWGVPYPMDTVKSRIQIKQATEQTSIFKMEFVEVLKEEGVRGLYRGIGPTMM
RATPGSAVALFTYERSSRFLDWLKEEKPHLCPSFF



>B098 mitochondrial carrier AcMC35
MVQSSLSSHIDRNEHQRPIDESGWETTLRVVASLGSMASGWAVHGLGVLGYQWSVTPRPIVGQWLPATTFSAYWNLR
KEAATHPALRYGAFSAAGLWAGAVKAISHMFLQEYVFAPLLHIATSDEELDESFEAYDPIAPIKQGDMYQRGGWTGP
VCAMASAAGAILLSLPFLKAKFLLRTQSRRPDGSFKYTGLFQSIGVIWREQRWGLITNNLSAFISFGILYDVVGELT
DRYKLSTLIMKIKTREGVLHNLKHALALAIDDIIEAAIIVAFTMPVNVVLRRLEAQAGGVAPFSADGVVYAGVLDCV
QQIFVREGLNGFYKGAMPELLERLLPRVEFVDAAVDLGLNSFFGVPATYDNTEEHSHAD

>B099 mitochondrial carrier AcMC36
MMHMQGAGKGGKDGKGGASWRHSVYGAISGATARTCVAPFERLKILLELQGMEKARGQATTTAGRPKYSVLRGLGVI
LREEGWRGFYRGHLTNLLHVAPAAAARFYSFEAYRSWLVRDGKPLPPLKRMLCGALAGITSTTLTYPLDLVRTRLAA
QOTPDTPMQYRYKGIGDCLVQIVKQEGPLAFWKGLSVSLVGIAPFVAINFTTFETLROQEVTERHGGOMPLLWGPVCGA
ASGTFAMTCTYPFDLLRRRMMLQOGRGGEERFYSSIWDACRKIHQFEGVGGFFKGMIPTYLKVVPSVAISFGTYELCK
RVGGE

>B100 mitochondrial carrier AcMC37
MSSRQPGDRPKREEGPPHHALPPPSLTVTMLASATASMLSRIPCHPLDTVKAKLQVGAQGGLRGVLRHTLRTEGLRG
LYRGFGAAFVGSGPAGCLYFTTYELAKKGLLSVGLVGQSPFLAHFGAGLLAELVSCALWVPIDVVKERMQVQSTLAA
GKPSYAYTGDLHAAATILRTEGLRGLYRGYGATVLSFGPFSALYFVYYEQLKGLAEAFSASNDSSTSASTRRPPPEV
STTTPLSFGAVLACSATAASLAALCTNVLDMAKLRMQVERAGGERTFGYTNVFHGVARIVSDEGWRGIFRG

>B101 mitochondrial carrier AcMC38
MASSSSSSSSTSATTTTTTAAAAAAAAGGSASPSLLRAVVDVVGNQKWLIYGAISGGISRTATAPLERLKVLNQVQH
MDKSGPRYQGVLPALRKIWAEEGFRAYWKGNGTNVIRIMPSDAARFYSYDTFKKLISTPGEPITPMIRIMAGGLAGM
VSTIATYPLDLVRTRLSVQTLPGRGAIYAARYRGMWHCLGSIFREEGFFALYKGMGVSILGVAPYVAINFASYETLK
QLVKTDGSETHALEGLVMGGLSGTAAVTLTYPSDVLRRRMMMOGIGGASNMYNGLWDACVKIGREEGVAGFYRGLIP
CYLKVVPAAAIGWACIETLQKVERDFLSSTN

>B102 mitochondrial carrier AcMC39 (ADP/ATP_translocator)
MTLASPIQRVKLLLQTQAEMVAAGRLLRPYAGVRDCFRRVVAEEGLLSLWRGNVAHLLRIVSANALGEVLKDREFKNV
LHVDKERDGYWKWMAANVASGSAAGLVTVLCTFSLDYARTRLASDVLRVAHPGAGGERQFSGLMDVYSQVQRREGTA
GLYRGFTSSCIGVILYRGLYFGLYDSLKPVVLRGDLKDSVVASEFVLGWGITLGAGLAAYPFDTICRRMMTTTSEHRG
GLMHTLTEIVEREGLAALWKGAAANVAYALIGAGLLVAYDRAVARAAAPKRTKDNN

>B103 mitochondrial carrier AcMC40 (similar to solute carrier family 25, memb
er 44)
MESEINSAEGSVEFVGDDIDWQSLDKSKFYVWSFAFFMGVRTLVYPPILIKTRLOQVOQGRSQYRGTFDAFRKIFKLEG
FRGFYKGFLTTSVGIIPGQFMYITVYEFVRHRIKSFFPTDSLRYDALRNFIGGGTASLASSLVSVPLDVISQLLMIQ
DGTVNKRKYSGGINAFCEILKTEGVRGLYRGYTASMMVYVPSSGIWWGTYASVKGKAAAFINEQGGLLRQLDVLVFEG
LCGILAGSTAVVVTNPMDVVKTRLOQVLAYTNPSSPATSAEAAPPPPOOQTTTSSQRPPIASSTRSYQKISIWATAKQ
LLREEGWRALKKGITARMMSMAPVSFLMTITYEQAKRLSVKQ

>B104 mitochondrial carrier AcMC4l
MSTHKQSGQKAPFLAQTKAGEEGQASSROATLPGERQKKVPLGAKLVVGGIAGMVGMTSVFPIDLVKTRLONRWCES
VSECVRRIRAEEGWRGFYRGLGACLCGVAPEKAVKLAVNEKLREHLAARDHDQITLAHEILAGAGAGMCQATVSNPA
EIVKIRLOQVQGSEPANGTKSAVGIVRELGFRGLYKGLPATLLRDVPFSFLFFPIYSNIRQAWLHQRGDAKGEVGLLP
TLAAGAAAGAVAAAAVTPADVVKTRYQVEHSPYTSLHQCARAVWREGGPRTFFKGAVERMAIQAPLYGVALLAFELQ
KKWYLAHHQQQD

>B105 mitochondrial carrier AcMC42 (similar to solute carrier family 25)
MLVSIEESRSTFSDVGARADDEHEDHQETLEIEQCRHDVSACRCAKVVCWISFLLKPKKRVGDVAGTEPPQONRTPT
AKAAAWTMTSSAAEGEVWHKFLLGMVSCAAPLPVVNPIEVIKTRLOLOGELQEEKAKSGLSRIYGKERKYKGFMHGG
VOILRDEGIAGLYKGIVPAALRECSYAATIRLALYDPIKTLLGENRADGVKDGGLPFWKKLVAGATAGSIGAAIATPT
DVLKVRMOQAEGARDKPRYKNTLEGEFVTIARTEGIRGLYKGVVPTTQRACILSAAMMSSYDHSKHFILQKGWIKHDNL
YAHICAGMMAGFEFSMAVVSTPIDVVKTRIMNRSAGGPAPYRGMFDCLVKTAQAEGVLGLYKGFVPTFLRLGPHTILAF
TIYEELRKWAGIRPV

>B106 mitochondrial carrier AcMC43 (calcium-binding carrier protein)



MPTAPPPSTASRPASSSSPTGAPGSAGAPPSAAPPSASASSIGAAVAALPSAPAQLKASLPAIAREEANVERYRRVE
EELDLDSSGSLDEHEIQAGLORMGLPSSDKQVHEMMVMVDADKDGSISYGEFASFAQEREKDLRELFDEIDLNGNGL
IEANEIRIALEKIGMSTEVSDGDIIQLIDRMGVDHTKGIDFQVFKRILMLEFPSRNISISNVEDYWEFRHIIDTGDEVI
IPDIIDHPMKRLIAGGIAGAVSRTTTAPFDRLKMLLOAQNSSAMLAGVATKQLAGGKPAAARPGVIRPAPDAAARAA
AAPEYRGIWNSLKKIYFESGWKGEYRGNGTNIIKIAPESAVKFWAYESIKRMLCRDSSAPAIKEKLIAGSAAGAISQ
TAIYPLEITKTRLAVSAPGEYRGIMHCISSIVRTDGVSALFRGLLPSVVGVIPYAGVDFAVYSTLRDVYTRRYPNTH
PGVLTVEVCGAISSTCGQVVAYPLOLVRTRLOTQGMAGRPMLYNGMSDAFFKIWKCDGLLGFYSGILPNFMKAIPAV
SISYIVYEQVSRGMGISSGL

>B107 mitochondrial carrier AcMC44 (carnitine-acylcarnitine transporter)
MSDGGNGQDSGQASRERVRHFLAGTLAGAAGVEVGHPFDTVKVRLOTLPGAFKGPLQCEVQTLRREGVRGLYKGLSS
PITGDSLTNCLVFGVYGLTRRAQLETDQTEEHFPLLSLTQIGLAGGAAGLIGGLIQSPVELIKIKLQVQTGTGAARL
YSGPIDCIKKIVRADGLKGLTRGLGATWWRDIPGFGAYFVVYEGLRRQWADDPLRPDDVSPVKQLVAGGLGGIAAWG
ISYPIDVIKSRLOTNPEYKGMWDCAVKSYRADGHRVFFTGLGTTVVRSFPVNAVIFLVYEVLIKTIPA

>B108 mitochondrial carrier AcMC45 (calcium-binding carrier protein)
MLLCKLAGPLHEKSRRLPVLWCVTRAIAISFTFLFFSFACIGTFGVVVDATRATLCSSGGRVEFEVPTKVRRLARRL
NSRFPTVLREKMSTTATASIPVPVEQSPATLDKIKGNIANEIARREIQQRPSLMNAAVSFSIGAAASATISATAVYPI
DLVKTRLONQRTLVGQRGMSMWGCLTSVVRHEGPFGLYKGLIPQLVGQVPEKAIRLFIVDRIRSLSATDGVNYSIEL
LAGLAAGANQVLITNPAEIVKVRMOVQOGOEYAKKKADAAATTAKPKGAMSILRELGIKGMYKGASACFLRDVPESGI
YFGSYAWLKEQLRTGNEPLHSIELFFCASLAGVAAASLTTPADVLKTRMQVEAKKGEGYANLRDCYRRVTTTEGYKA
LWKGVVPRVLRSSPQYGVMLFSYELLQRLENNDVQSSISMDVLEDKKWVKMLLLEDKMGILLENSWEPPTSFTREFKG
GFKHISVGGSTSVWAISRGDEIYRWKENQWEKTTGAKLKQLSAAEDGAVWGVNNNGEVYRWDGDKQTWQSIPSPEFSV
LHVAVGSDREVWAVIDDEKEPTSALKQSNIATWDGKAWIRIPGSEQMKLVSCGADGTLWAINSERFTFRLDRESLKW
EQMPGSFKQVSVGSKKHVWGVDSKDCIYKWKKGTWQRVTMADVPQHISVASDGSIVAMDKDTNGVVNMKKLVLPVED
KEGEVH

>B109 mitochondrial carrier AcMC46
MSVTSTSATPTSTSTSSTSSTPSTPVAQVKMPAAHHHPPAWAHFVAGGTGAMVGGVLTSPLEVVKTRLOGTYNKEGL
ANTQHRFGTRTVRALTHLHAEGGVRALYRGMVPHLVGVVPARALYFGTFSWSKRELGKQLELDPHGMLLNWLGGVAA
GVVTITLTSPVWVVKTRLOLQVGNGKGSVAPGTGVRQYRSAWHCVTSMMRHEGPRAFFAGMSASYVGISESSIQFML
YEKFKSLIKQRRVROQCEEAWQLELQRRRRAHTAAAPFDHDADPELVQLRELARSAAASSIGAWETLGISSTAKLVAS
VLTYPHEVARTRLREERAKELYGGEFVNCVRVVWRNEGLAGLYGGLAPHLLRVVPNAAIMFLTYEAVLSLEDPSSSAT
R

>B110 mitochondrial carrier AcMC47

MAAAREERQVVFGEGEGEEEAVQRRQQIRALFDEFDRDKRGRLTLSQFEQGLKREGLWHRIRDDAHLRRVWNATRLD
PSDEAGMDFGEFYNIMVEHYQILPHAHLVEVFEDWLSFGEKLSNLPAEAVAGKSRNPWRYLVYGAVSGAVSRTVTAP
LERLKILNQVQYLSKGAGPQYGGVWSALVAMGRNEGWRGYFKGNGVNILRIMPSSAARYYAYEALKRALHPENGQPT
AGVRMLSGALAGIFATGSTYPLDLVRTRLAAQTASAKYKGLMDATRTIVKEEGVAGLYKGLWTSCLGVAPFVAINET
SYEMLROWAIDARQGEKPSLFMNLSIGALAGTIAMSITYPSELLRRRMMLQGIGGAEREYKGITDAVVKIARNEGVA
GFYRGIVPCYLKVVPSQAVSWGMLELCKKLAGE

>B111 LETM1 and EF-hand domain-

containing protein form 1 (“Mdm38/LetM homolog”)
MRRLTRTTSAAAAVDGVVMRQCGRSGLGAARRLVLAPSPVSSSFSSSFALLSSPTGVLATPFRPLPPLLARRFSATT
EEgTSSSSPSPSSPSPSSSSSSLSAVASSESWAERAKAGAKAMWAQYWGGTRQLWVDAGAARALRRRVRESMASGGV
AADGSVALSRRETREFVRRVADDVRALVPFLAFFMLPFSAYALPVIVRFFPGFLPSTYHSSSYRVAQMOKRQKVKVEA
ARQLRDALSERLLATEGPSARERDLLLDFIHRAAAGEAIPLTQLRPLDRYFATHLKLLDLEPRRSSGASLGSWLGST
LWLCPAELRALCTFYGLSALPLPTFDHCANQLILHASRIQHDDKLLVQEGDRWPTELTDEELLEACDERGLPTDVTE
RDRLVAQINQWLAFRRPPPPVSAELTLFAPALATNTRAK

>B112 LETM1 and EF-hand domain-containing protein form 2 (“Mdm38”)

MRKCPTTTTTTALGLRFARRSPSSGLLTARRLFPSSGAYRSQLRPAAVAGWRGMSTTGHGPAAPDTKDEQQPLGATT
TPPPAIAPEAEAAPAAVAAAPKWQTLMAKAKELARGIKDGTVELYRNVKHTRRLRAVVRERGIDALTRREIRLMNRT
REDLKALVPFLILEIVLPEATPFVVMLFPGILPSPYQRLIPOQOKRKERERKRTVEALEQMRSELHALGGQRPINFETD




SSLDDLVASLQRDESGLREKLEVASLPDGMVEAMTRYTSVWSREFRTONGLRSSLOQRKLDALRKDDELIAKEGGIDSL
SEEEKEEAYYERRIGLAATSPASPAATVEPSSAVGPTDPDRERHLREWLHLSAATIRDCREQHRATVPDTSLLLLALR
H

>B113 transmembrane amino_acid transporter protein (possible sodium-

coupled neutral amino_acid transporter)
MRLSSSPAPSSTSSSPLLPPPPRFSSSHIPQTRASYSNGAYHEFSAGRQPPNYDTFSGAAPHDELAGGAGRAQAAMT
SPYYITQRPRVKKKAKAAKLSSSMTSLPLVDMSGSIAPSAGQTLOQPPKMTSSSSSSDLISDYMMTIPESGMAESPKP
GRTRSSSASSSSIAYPGAEKPSQAHIDIDLEKKGSDPSGGQLPYDDEASSKKGGEDTAVLVYPSWAYNPVGRIVYAG
WQFVKEHFGEGSVGSSIFVLLSATLGAGTLAFPFAFKECGWALAIFLMAVCGLAAFYSIYLLVLCSIITGRNSYEEL
AHSVFGRATEIVVDISIIIFTWGSTVAYMVIIGDTLPPLMELFGAGDTIMAERWFLLVESTIFITIFPLTLLSRINSL
RHTSLLGFAATAYLLVAVIADTSRRIADHGLDSDRVSAANFSSRIFVGLPIIFYGEFSSHVNIFSIYRELKTPTLAKA
TQVIAGNIITIAFLVYGTLGLFGYLAFLEKTDGNILENYAPENIATQLGALAMTISVVEYIPLNTHPCRITIDWMITS
LSKELAKVDITVRYVVETIIMDALALLIATAVPNVVVVEFGLLGATATSLCCYVMPGLLYVKAANLPWASKEAFLPLC
LVTGGTLCGIISTVVIIFDMFEDPGQLE

>B114 iron-sulfur cluster assembly protein Isdll form 2
MASRPOQALRVYRQLMRNGRQYNDYNMREY IQRRVRDEFKANKTMSDAEQIDKCLDKARHELEVVKRQATITISRLYNHG
KLIIEV

>B115 iron-sulfur cluster assembly protein Isul/Isu2
MLRTRTRAVFGSATLASHNGGSRMAGGAQRLYHERVIDHYENPRNVGSLDKNATDVGTGLVGAPACGDVMKLQIEVK
DGKIVNAVFKTFGCGSAIASSSLATEWVKGKSLDEAKVIKNSQIAKHLALPPVKLHCSMLAEDATKSATSDYEKKQK
AKQEAQQ

>B116_iron-sulfur cluster assembly protein Isal (Iscal)
MSVAGTVRVVRKPLTSRFAAKAPITLTPAAVSRLHSLMGGSKDKYEGIRLDVKSRGCGGNSFTLDYAEKKERTDEVV
EADAGVKVEFVGSKALLHVIGTEMDYVEDDLQSGFVENNPQAKSTCGCGESFTL

>B117 Arhl (ferredoxin reductase)
MKVWRRGIRTSMALREVGGMGGVPTSRHLKVCVVGSGPGGFYAVEALQRMAEEAKAKGQAPEMALDVDIYERQAVPY
GLVRFGVAPDHPEVKAVQHRYDAFMADPRLREFVGNVSIGSTNSISQSSSSGAAALSVEELLGAYDGVVLAAGAQRDR
PLGIEGEDLPGVYSAREFVAWYNGDPAMRSROQFELSSSREAVVIGQGNVALDVARVLLHEPGQLASTDMPEYAVDAL
RRSQIDTVHIVGRRGPAQASEFTNKEVREILNLPGVQCHFLPSGVLALNEASKAETAKERGKKRMIDLFAATEKKAGE
TKGEPKKNLYFHFLLSPLRFLANEKGHVSGIELARNELQGEAGNQKAVPTHEKETLECDVVFKSIGYKSEPLEGVPF
DHHRGVVPNEHGRVVRPDGSTVPGLYVSGWMKRGPSGVIGTNRMDAEETVASMWADLAATRPGEKPGWRAIQDKLRE
ROVAYVDWKQWKAIEDEEHRRGQVLGKEREKFTSVPEMLDVAFKQ

>B118 iron-sulfur cluster iron import protein mitoferrin
MEFLVDEALEEELQQSSDPRVHLIAGACAGLMEHCGMFPIDTVKTHQQLAGSRTSIAATIRTIVAKNGVTGLFRGLP
VVVAGSAPVHGVAFSIYEFCKRLLGADQPGHHLLASSMSGVVATLAHDACLAPVDTLKQRLOQFSARPYRGVWDCFEGH
ILKSEGVSGFYRGYTTAAVMNLPHASIYYGAYESIKKLLKRATGKEYESNDPVTHMLAGAAGGCLAGGLTNPLDVGK
TRLQVGTDAGKSYRGMVSTLRTIYREDGWAGFTKGIRPRMVFHSMSAAISWITYEYIKHTLEPSFSSHSPPSSNKSG
PS

>B119 ubiquinone biosynthesis protein Coqgl (hexaprenyl pyrophosphate syntheta
se)
MRKMASRSTMRRLGGRATATCATQCTVSGAARPSSLLYASPLPSMARRDLATATPAQTPVEGLEKEFVSKYQRQTFDL
DAPHHDGSASSVVEGLLRRALPTALAGGAEAREDPMKVALRLVEKEVKSLNGSIQQQIEAVTERPLLAKVASYFFKL
QGKRIRPVLVLLTAKAIAVHLNPALGAGLTPENADVPVSDRQFSLAEIMEMIHTASLMHDDI IDQAETRRGMPAAHK
VWDSKKAVLAGDFLLARASVKIARLREHEVTELLSTMIADLVEGEFFQMRTNVEKEGKEMTQFDYYMRKTYLKTASL
LEKCCSCAAILGEADRATINIAKAYGAHLGYAFQLVDDMLDFTGTSSDLGKPAAVDLSLGLATAPVLFAMEEFGELR
ALVERGFKEEGDVEKAFSLVQRSQOGIARTHALAQEHCAKAVETIGQLAPSPYRDALARLTEKVLSRSS

>B120 ubiquinone biosynthesis protein Cog2 (para-
hydroxybenzoate polyprenyl transferase)



MKRAAGRSCASLMRPTTTTTMRAGNSLORWRMRESCAEARNARVATVTTTTAVTAMPRPTCGHLLTTQRAVLLRRRQ
LSSSTTSRSFFPPSSSSPRSRTILPPPAAFSSPSSSSSLSLSSFLSPPAALRARCPPLCRELGTSSAGTPTTPPPTS
LASTFSAAADSEEEPSSSTTTGWAALKQRLTPYGALARVEKPAGTWLLLWPGWWAIGMAAPPMWEHLALLGTEFGVGA
FLMRGAGCTINDILDRDFDARVERTKSRPIASGALTRKQAVAFLGLQLTAALGCLVTLNPLSIGVGAASLVLVGTYP
LMKRITYWPQAFLGLTENYGALLGWTAATGGFDPTVVLPLYASGICWTLVYDTIYAHQDKKDDIMVGVKSTALLEGD
KTKRWLSGFAAGSASGLALAGYGAGMGLPYFASVAAAGAHLAWQVGTVNIHDPADCGRKFAASKWLGAVVFAGIELS
NEFLAVM

>B121 ubiquinone biosynthesis protein Cog4
MCCRLCPRATALATSTSLRFASSSSSFSSNSASTAATPQRTAAPPPIIDASCNLYANHRPTSLFQKGLLAAGSALAA
IINPERADMVATLGETTGPSALRALHARMAAHPVGLETILQTKPRITEDTLAFDRLLAMPEDTLGGAYARWMRGHEFT
PDERPAVREFVDDAELAYVMQRYREVHDFWHVLTGVPTTVLGEIALKWFEMYQTGLPMTALSSVVGPLRLPVSEMRVL
YSEYIPWAKRSATNATFLMNFYYERRLGDNLAATRDELRLEPWHGQCETFFHHYMVLPFLG

>B122 ubiquinone biosynthesis protein Coqg7 (demethoxyubiquinone monooxygenase
)
MQOSRIVLRPQRLVSPGGIGRSPFFVGNLVSSSHTPATLPRGTAAISARWQOSAQTSPSSEEAEAPGAPTADSDAAASH
DAAAGSDGQERLRQRLYDQITRVNQAGELGAQQIYAGQLFVMRGTTDEPILQHMADQEKEHLQKFDELMERYRVRPT
VLTPLWRVAGFALGAGTALMGREAAMACTVAVETTVGEHYNDQLRTLHGHNMNSPKDOQELRQTIRKFRDEELEHLDT
GLKNDAEKAPLYGLLTKGIELGSKAAIWLSTRI

>B123 ubiquinone biosynthesis protein Cog8
MKRAAGTLSGSAPTHLGDFLRVTQGAYLVADQFAAQAAVNNRASMLGRAIFRSPPPAMRTTSADAATATAPQTGASA
AETATTQODVAASSSVLAPPVVVPIPPVAPAPTTATALPPHAVHSPVPPSAPAPSALAESTPAPQAAKLSGAGAKVEA
QAPPLEEPLTKTAPPPRPTFDRIKYLOQEQQQORIKENSKQRKVPSSQVGRLWHFGGLGVRMGMGTLGEAAMRTVGLGS
SASAHPAVTPANAQRLTNTLGRMRGAALKLGOMLSIQODSALIPPELAEILDRVRYAADRMPDQQLEDVMNHELGHDW
RSRVKEFDPVPIAAASIGQVHRGVLADGREVAIKVQYPGVADSISSDLNNLGSLLKMLGILPKGMYLENTLRVAQDE
LLWETDYHREAEATMKMKELLSDEEIFVVPTVIPEMSSKKVLTTELLDGQPIEHVVKDDQKTRDMVAESMLRLCLRE
IFEFRYMOTDPNWSNFLYNPETRKIGLLDFGACRDENKSFTDEYMRVIYFAAKQDREGIIDASRKLKFLTGEEPPIM
NEAHCSAVMILGEPFAKPGPENFGAQNVTQRIHELIPTMLKYRLTPPPTETYSLHRKLSGAFLLCAKLQAQFACQPM
FMDLYRKCGPOQ

>B124 ubiquinone biosynthesis protein Coql0
MHARGKVRTVGRATTRVPALRPSGVTGNAIAAQPLYPTSATRHFFNLGWPFSENASAADAGRATIEYKDERVLPYSAD
EVYDVVSDVAKYQDFLPWCTHSRVLFKTPTRMDAELGIGFKMLPGQSYVSQITMERPRSLKVVVTPDSSLENHLINN
WAFQDLSKDGKKSCRTFEFDISFEFRSQLHKSMADAYFQEVAQNMIQVENDRCAHVYRWGKQ

>B125 5,10-methylenetetrahydrofolate dehydrogenase/cyclohydrolase (FolD)
MKRSAACTSAPGAQARLLLQORRQOWSVHRALACTSSIHVGPNPATFSAWNAATLRTRRYTTASSVSDVARIIDGRKL
ADEILDEIRAEMKQSPPKRPPHLVMVCVAPNHATKSYMKMKQQACQAVGFTSSVVELEAETSQDALSRKINQHTTDA
SVDGVIVQLPLPEHINPQMATGAIGAAKDVDGLHPTNVGASVLGFKGGFLPCTPAGVLOQALQRSRISLEGQHVVVVG
RSKLVGLPLANMLIGGRDSAKGGRKGPTVTVVHSGTVDIHVHTRMADIVIVAAGHAGLITADSVKQGVVLVDVGINN
VPDSSRKSGYRLVGDCTDEAYRKASRYTPVPGGIGPMTVAMLMRNTWEAAKRHEGLARPSPL

>B126 phytanoyl-CoA dioxygenase (PhyH) superfamily protein
MRRTTAALSLQGHRRGLGSCRAGGFVRRLATSLSPSSAFFTPEQKAQFQODDGFLVVDRLIDPSLAEAIKNRFPLLER
GEFDTGVYPDEWHWREGMGRDDVTREIVNSWKSDYTIASAVLSERLGRLAAELAGWMGTRVGODDIWWKPPGTKAVS
FHODAPYFDFLNPRRELITCWIALDDTSRTAGTLEYVRGSHKWPQESKMLONAFFTAQDYRASLDHTAKHLGLPRPE
VVPVEVPAGGAAFHSGPTWHGSGPNTDKTRVRRSLATHFLPSHATFQPTGVGY IYGRYKKWGSVEMEETFFPITYRH
DGYRSPFLASYCSTTL

>B127 ferroxidase

MLAPLARCGAACARFPLFRPFVRFYKDHTAQVRFVVLTALMVVEFVLALLAVVITITNLDPKGKTTSRSGTVRTYYIA
AEEVMWDYAPSGINQITGEPFDSVAQIYTASGPQRIGTVYKKAIYREYTDGSFDTPKPIAPQHAHVGILGPIIYAES
TDEIRVVFKNNASIPLSILAEGVTYITDIYMPTGNASVTSASSVLPGDQHTYVWRARSGPTSDSDPSSSIWSYYSQA
DPNNPFAGLVGAIVITFPGNLVQKVDAKTGITYNALNDMDQEIFALFATFDENLSPYNASNFEQFLGPDSGVDPSNA




AFLESNRKYSINGYLWGNLPVNVSVTINAKTRWYLIALNGRSDTHRPFWPGRMGDLTEFSEASSIFTLDAITLEPGEE
KILDMRATATGRTVLMCQVAQNVRAGMNMAYTIVP

>B128 thioredoxin-like superfamily member (putative glutaredoxin:arsenate
oxidoreductase (arsenate reductase))
MLRPVISRKACAAWPSTLQLGGRIAPASSLSARSSSNLRLITRPSAFSASSSVIGATARRFKSSSSTPKRPSPSTSS
SSSSASGSKTTNHAKSSSTRNKMGPAAAAASKSSTRFATPPSATSASFDEMPLFPPNLAAGGAPTRKMGRPTIYHYP
RSKSSYGAIRLLEACSLKPIIIDITVDPLLPRDVERFMAELGIDDPRDFMRTSDPLYAELNLHDPALGRDALIQATTI
DHPRLMRRPIVELPFREQGQRRRALVIAQPPOKLFGVIFNESEEEALGLATPRPLEETEADRW

>B129 N-acetyltransferase superfamily member
MRSSTWSKSATRHTLPTFLLASQSRQSTLLVSRSARAFSPAAPTAFISCASTSATPLSLLRSRPAQLRGFHSTHVQS
RRPLGPAATRLIYTELSTSKTFSALTTMLRRSSGNKADSPTKGQLOQFWERWIAERPQHPRWSTAWWWDMEIIFTVE
GITGSSTMFFVRPFITKFLKLEGSMKEGPWSYRLISVATIMPMYSLILMCIATIFGRHAYFKKVVMRMWGRFLPSRW
MKTIEGKKENLGNATTFALPAAAIRPVELPGDLAAVRSLFREYAEGLGIDLGFQDFEAELAALPGKYEVPAGRLLLA
WRGGEAVGCVALRPLSGSDAGACCEMKRLYVRPHVRGEQLGRRLAERICQEAREAGYSHIRLDTLPTMTTAVKLYTA
LGFTPTAPYVENPIPGAMFLEREL

>B130 homoserine O-acetyltransferase
MRRRLVVGAASTWAAGLPQGAAATFRAARVRPFTRCLATKVEKATIFATSKGRKVRRIQRPFTLELGGTLPELEIVY
EEWGNAHNPVVLLEFPSLSVGSHARSSVDDPTAGWWEAMLGPSKGISTEKFRVICPAGLGSPFGSTSPLSINPATGKA
YNGTFPQITPRDMARAHMALLESLSVHKAHALVGASLGGCVALSFASEYPDEFVDNLCVISCTGKSTPGSVALRHIQR
QAVLRDPNYCNGNYREQGVNPSNGMAVARQLGMVTYRTREEFNQRFSWDAAGPYHLGDAINFEVESYLONKAGSEVD
NYDPNSYLLLSKCTDLMDLGRGHKNFSEGLLRINSKVMIMGVDSDFLIPPSEQQYMHHLLOAHGKDVRLRTCGSIYG
HDAFLLDMGWFLPHIRDFLEHDHQRHHHHSHPAFVHPN

>B131 homoserine kinase
MCSTWRASWRRARRRASAPLSPSPFDRRSLPPIFMMVTIDQQTSNLCCFSRGSFTRLOAEQKDKLATKMEDAPVYTL
LTREQVEELIHTHYDLGRVVEYKKLSGGLANSNYRVDTTTGSYLLKICDEKDRQSLOVQVAALNAVRAVHFPTCLPH
PLKGAEGYVLCONNDQLRAIVYDFLRGGPGTIEGVTERMMAQLGTAVATLHTLSPVDNLPPFPMGVAAIDPFLEEVK
GTPFEHHEFVRYLREQLNAFRGVIADPTLPQGMMHGDIFPDNVMFDGEELVGIVDFEEVCHGPLLVDVGMTILGCCY
PRDNKLDEGLMQAFVTAYDAKRPMSVQEKAQLPQFIQYAALTIAFWRFROFNVRTODELRKDRHOQEMVOQRIAHITHT
FLAAPPLLPAPTHLS

>B132 lipoyl synthase
MQSSRARLLAGARHISTRASPIGAAGARTLECGGHFGRRSVATTREQLRDELQSQANASEATLDHEVKLASTPAKPS
TASSSSSAASFPFPLSSSAPPSSSSSCSSSAPAEEKPTKKREGKLPPWLKTKIAGSGDGRYYALKEQLKGLKLATVC
QEAKCPNIGECWGGGKDHTATATIMIMGDTCTRGCRFCAVHTSRTPPALDPTEPLNTAEAVAKWGVGYIVITTVDRD
DLKDFGVNHFAETVQLVKEKTPSILVECLTGDFRGDLSLVEIMANSGLDVFAHNIETVESMORWVRDYRAGYKQSLS
VLEHAKKARPSLYTKSSIMLGFGEKDDE IRQAMRDLRSAGVDFLTLGQYLOQPTRKHMKVHEYVTPEKFDQWREEGEG
LGFKYVASGPLVRSSYKAGEYFIKNLLNQQRTQQHSQPQEQQOR

>B133 acyl-CoA thioesterase
MKRAARRLQGLRVTGIADGTRWTTTKSRSLFHSSAVAREAAEEPLLNREFTTHSTRTRVTSQLWERRMKAEEEQLKRE
EVATDVSVHGLEGTERPSFLIDKTPCDSAIEVVLPFSTDLALREQYINEFYGNLRMGKILEDLDACAGNVAHAHADDS
NPKTRPLTIVTASVDRIDLLDKLLPDRDMRMTGEVTYVGRSSMEIRVEVESKDPATDREYPLIIATFTMVATFEGKA
APVNRLVPQTEREKQLEFDLGEKNKLVRKELAKASLEFTQPPTPDEQKLLHTLEMDRIAGKQVSGTPMCASRIQSVLLC
QPQERNRHNKIFGGFLMOKAHELAWTNAHTFTGVRPWFLALDQVSFHKPVNIGSIIFFNSEVVYTQSKAVGVRVIAE
VLNPVERTRDKTNSFHFTFTCPEGHGDAPLPAVIP

>B134 acyl-CoA thioester hydrolase
MRRNLSMNAAPLKLLRPRLCSSSSSLSLVARPRGVSYMSTTTTSTAKAKRPRDSLVERDLRFSTDPRLQEAFVNSSG
KIRLGMVLEELDTLAARVGYAHALGTPRVAQLEERRKEGLEVPTIVTAACDRIMLLNPISIDRDLKLRGMTTWVGKS
SSEVRVEVSSVRKDPQGNDEATPHLVAYEFVMVARRNGVNEAYPIPPLEPVSPAEKRHYDOGASNAARRKEAAATSLL
IQPPKLDEIKIVHDMFARQMHOGOAQQDASEVPMASACHSSTQWTHPONRNIHGNIFGGFLMROAFELAHVTCGLET
GVMPTFLSMDDVSFLRPVHIGSVLALESQVVYTSTSTLDYESDQDRDQQOSATGGAKQQQQGFPLVQVRVQANVGNEG
TAFEPSNVFHENFKAGANQRKVVPNAYSEAMAYLDGRRRMIREKTLROQDIASYLEGFGTAHVE




>B135 molybdenum cofactor biosynthesis protein A (cyclic pyranopterin phospha
te synthase)
MRRTVVSTLFAPRRLSAVGGARRLLNATGAAVDDLEQRQLESFRIFNDHSGKFRVAVVNRCNMDCFFCHNEGMDNPR
RSAAPLGAADPLSGGGGHQPAAAVNGAAAKKRDPLKRKGPSVLSTEQLLGIMNAFTRLGGKQINVTGGEPLAHPEIN
AILRGIDKRNTRVVLNSNVLLAQRLLKEPKIDNVDAIYASLHTTSPODFREKLGTAASAARSVMDNMVLLKRHGYRV
QINYSLGDYNKAEFARVLDFAVAQGIDLKAIALIRPNDDPQFYGGEWINPQWVERVVDEQHGL

>B136 PLPDE III YBLO36c_ euk domain-

containing protein (possible alanine racemase)
MRRPISTCRVGSTVCLFPSAARPSPASSSALRLOFQSRSLGTSSPLEMENPEFNIEPTAEECAEVVRRLNGIQQEVT
EVSQRLGLKQEPRLVAVSKTKPAALVRACFEAGHIHFGENYVQELVTKSKQLPEGIKWRFIGHLQSNKCKQVLSVPN
LDCVETVDSVKLATALDKAAAAVGRTTPLSILVQINTSGEESKSGADPEKVVDVVKEIREKCSRLHFAGLMTIGRED
EHPEPDFRKLVECRKKVCDELGLPVEQVELSMGMSHDFKIAIEEGSTNVRVGSSIFGARVYHK

>B137 phosphoglycerate mutase family protein
MLRHSWRSSHASLSLPFLSSFPSSSSSSLQOSLPHLRHYINPHRRWTASFRATIKLVRHGESMANTGHLSHLEVGDFL
IPLTARGRKQARQAGTRVGPAFIDDCLIFCSPYRRAQQTLEEILRGGGVQEDYLQOGAGAQDDVDDLDSSNDEEDGS
SSEEDEERAGDNPPRPYRIREDPRLREVDHGYEDLQAQEAKRERHGWEYYRENGGESPADCYDRTSIFMESLIRQVE
RKAERENKPVKVLIVSHGLTIRCEFVMRYLHLKVADEFDTIANPHNCDVITLGLKDDLTKEFGKDSWLFSTGRWAVHGL
KKRDD

>B138 TTL (tubulin tyrosine ligase) superfamily member (putative alpha-
tubulin:L-tyrosine ligase (ADP-forming))
MKKLAGCTKPNLANRLRLHLGLRANVGSGCASTARKRME STNPTSQELGEGSGTGSAGLQLQRAVFINEPSTYVHQR
LMLAFQKRKDWRIVESAADEALDVQWDVYENVDWDRVLKGRLMANEFYCFRKGLTRKAQLAFYLKKYCSKRPSSPLVP
CVPKTVILDINPEQVDWCLVDAREAFEEEKERTGKTGLWILKPSLGDKAAGIIILNNLKKLKETVMKDKDLVEWVLQ
KYVEKPLLVNKKKFHLRVHVLAVGRLKVYVHEDVIALIAMDDYIIPEKPKEPDAPVAEPTESVQEEEPKEGASGLSK
KAQKNARKRANRKKNQRERRKADEEDMPELSLYGHITNSCLQRDHPGEFDEDATVRLLSELVKELGEEAVKTIWERVK
VNVKETFAAFRGEFSAFMPLPNCFELFGFDFLVDENLNPIILEVNCGPDMKNTGSRLDHAVVSFLDDTLAAAVDPYF
DPELAKQREATEKEMESQIGRLHLVYADATSFPAWGMPNMSFKDY

>B139 dihydrofolate:folylpolyglutamate synthetase (bifunctional protein FolC
subfamily protein)
MRRSCLGWGRPRQAASPALHLYDAFRFGHRGYRQLLTDRSEFDGAVTALGSLVSNAQAMEAWARERRTNREVDLRHEM
LTLLRRLELDVDRLSCVHVAGTKGKGSTCAFAESILRRGYGLRTGLFTSPHLVDVRERIRLDGKPLERDVFARYFWD
TWDRLHATTOGNETPEMPAYFRFLTLMSLNVFIREEVDVALVEVGVGGRTDATNVVQPDACGISSLGYDHQKVLGDT
LTEIAYEKAGIFKTGVSAYTVPQTDEAMQOSLVKQAATKKVDLSVVPPIEAWGKHCTLGLLGEFQKNNASLAVALCRQ
WLRNNAERLPPHIDRQELAPFLRSTGPSSELPAQLLRLPTGPGDAEENSHNRGEDELWLHLDGAHTEESMEACARWF
IDSSSRDQDDADSSS

>B140 carbamoylphosphate synthetase 1

MSIRSFGVGKGRLAARTAAAAAGRSSTLAPSSLLREVGRVPLRALSTRREDVEREDAYLVLSDGTFFRGKSFGARAP
VAGEIVENTGMVGYPESMTDPSYRGQILTCTYPLIGNYGVPNPATRDELGLAKFFESEHIQVAGLVVQEVSSTYSHW
NAHFSLOEWLRGEGIPAIEGIDTRAVTKKIRSEGAVPAKIVEFDRDIPLONIYERNLVAEVSIKEPKVYGNGPLKIIA
VDCGMKHNIIRSLVGKGTTVKVVPWNYDYTKELQEEYHGLFISNGPGDPSKLTATIEHLRQAMDVGKPIFGICLGNQ
LLAHAAGGRTYKLPEFGNRGONQPVVDQITDLAYITPONHGFAVDPTSLPHNWKPYFTNATDGSNEGILCTNKPEFSSV
QFHPEAKGGPYDTAFLFDKFLGQVKDFADNKTVSLSANLRASHPIKKVVVLGSGGLOIGOAGEFDYSGSQAIKAFKE
EGVKTVLINPNIATVQTAKGLADSVYFLPVTPYEVEQVIKKESPDGIALSFGGQTALNCGVHLYHTKVLEKYGVKVM
GTPVKSIIDTEDRELFAQRLNEINIPSAPSVACDTLGQAHAAANNIGFPVIVRSAYSLGGLGSGFANNPAELESIVV
KALGSSPQVLVEKSMKGWKEVEYEVVRDSKGNAITVCNMENFDPMGIHTGESIVVAPSQTMSNEEYHKLRSAATIKVV
SHLGIVGECNIQYSLDPKSENYAVIEVNARLSRSSALASKATGYPLAYIAAKLALGAELPDLKNAVTKETTACFEPS
LDYLVVKMPRWDLSKEFSRVDWRIGSSMKSVGEVMSIARCFEEGLOKAIRMVDVGNKGFEAKKWVTASDEALHQELTE
PTSQRIFALSAALRRGEFTVQOLHDLTKIDHWEFLDKLNRLHNTEKTVRAYKKDTLPVELLRDAKEQGFSDVQLGEFLG
CGHMEVRELRKANGVVPAVKQIDTLAAEFPAKTNYLYTTYNGTHSDTQOEGGAVMVLGSGVYRIGSSVEFDYGAVEC
IRELRRLGKKTIMVNYNPETVSTDYDESDKLYFEELTLERVLDIYDREKPAGVVVSVGGQQPONIALALHKAGVKIL
GTSPLSIDAAEDRSQFSALLDRIHVKQPEWNQLSSFAEAKAFARKVGYPCLVRPSYVLSGAAMKIVNNDQOMEEFLA




AAVDVSPDYPVVISKEVTGAREVECDAVANKGTLVNWAISEHIEDAGVHSGDATSVLPAISIPDNIQAQIKSISEKI
TRELQVSGPVNIQYLVKGDEVLVIECNLRASRSFPEVSKVLGIDFLRTATRIFMGEDVPVDPRCHNKVPHYGVKAPM
FSFORLLGADPILGVEMASTGEVACEFGKTPEEAFLKAVLSSNFKWPERKTALFANITPEFALQAKDLHRAGYTFLAT
PESADLLAREGVPVTTVPLOGDSGSAMAHVONKDVDEVVTEFPNHTDDEFYPLRRKTVDEGVSLVTDPKVAGMVARSL
AQIHDLAGLTPAAHETYLRNTL

>B141 DnaJ domain-containing protein
MKRAQRPVRAWSMOHSRIPARQPSSPLLAGRVRLTAEARVEGGGSASTFTATLVLKRGYKPLNPYAVDFRLSPTDAL
NAFDKFHKQSWLSPLMTTLKTSSDVRPVFLPEFWVFEASVKGTVSGEVGHRVLRPEYNIRTKRMEMRASMOWQPTNRH
KMPLIKFHNNQPEMQVLASYAHKQEYAEAIKGQYIDAAKRMTSAMMEGPQGEKREVEPFEMFPSVARERLITDLKSY
ILHDGSEYLRILYSADDVRSVTIDFDFIGDIKPFPVYLPSYVVEYSYMGHNFRALVNGVNGQVGGEHHYSSFKVGGL
TALGAIAGAAALGLDFLNIPSFISIGLASVVAGVAARYYPFYAAWRKEQRRVAEEALQKRQAHFSWESDSFWRDYGE
HOROORDKEREEELRWQKSRQOQOQOHORQQYQRTSYDREPPRTRPQSVDPKGYYRLLELSGKEGTATEEEVKTAFRRL
AMKYHPDMQKTEQEKKKNSEIFKRVVTAYQVLRDKTKRSNYDRYGTE

>B142 AAA family ATPase
MKANARGLAQRVCGSSHTRLVSTGGQALRSAARSKADKPLRPKFDVLTSHKSVFEYTLGCTLGLAGGYIIWGQELKK
KADAIRELKEALKPEIVEVDPLORLDQSHSDSQVYTVVLTGGPCGGKSTALATLTKHLRAQGYEVYSVPEIPTLVET
AGVPTISSMNEEQLLAFEKQILTTQIQLEESMKKIASAMDKPTVILLDRAALDISAYLPYSFWKKLLODLDITEKQL
RERYTAVVHLVTAANGAESYYTTANNAARTEGIEQARELDDKVKHAWIAHTRTFVADNTTDFPGKMQRVCSEFLDDVL
TSQHKAAPTKETPEVK

>B143 AAA family ATPase
MLRCSLRVPCRGTWQERATLPFSCGRSLPAPARVRLCPPLRTSHPFSSTPRPHHLLIFTRRLHGLDEASVGQRPSRV
TIGDVSLPLPSGGPRTPAFVPLLPSSLGWMMETQEVLOVLRWMMOKDOLAQDMLLLGPPGELRRRIALRFCEVAQRE
YEFISLSRDTTEADLKQRREIVGNSVREVDQAAVRAATIEGRVLILEGIEKAERNILPLLNNLLENREMALEDGRFLM
NAKRYDKLLETHTEAEMHRLGLIRVDPNFRVISLSLPVPRYAGNPLDPPLRSRFQAYSVPPLSLSSRIDTLSREAPS
LSADTVKLLASAAEAFRHADTESFSELLAKPIEFTEEGLVSAARLLERFPHTATODVLRRVYPSRWVAKDAAQADAT
ESAFKKLGVDMKSERAKGYAIASVRHEAPRHKLVTLTRESGREEAKVRVPSGPLPSVAPDSGAFVVTSHGGVLLQOHM
LEDHAIGRDMCIIGPKGSGKSTLVKQFAAMLGYETEHMMLFRDMSTRDLLORRATKKIDRAKQAEALSQSSSARHRE
GLGLVASATDELVREESRIMGNNDALAESLREGEDSESMWELSPLIRAAVNGRIAILDNIDRLPVGALSVLQSLIHE
ROVSLHDGTRLVSSETYGRLLSEHGLTQAELTANRVYATIHPAFRITIATGDLPSASHAYITQEVMSLFHFHHLPSLDN
PVELERFLDRVALRRDGVDSVDNASSPARLDRAREQLAGLVRENEALKONKHLOQIALSTROQLIRAGRRIANAERPAT
ALDTRDVVHGLLLFDFLPAATKATVTKLLFKSLGGREPFSSHHAKEYAQECEKGNYDYLFSVGTFHDEARNAKALEG
QSPSPSPFSPTGASSLAVEAPAAKAHPVHLIPDIDFFAIPSHVSLLOEMYKDYALGEHLLLIGPQGVGKNKLTDKFL
QTLHLPRQYIQLHRDTTVSSLTLOPSLERGKIVWTDSPLVKAVKEGHVLVVDEADKAPPEVVVVLKSLVDGEMTLAD
GRRIVQSAHIAQQGSSSAPNEAEAVVAMHPNFRLIVLANKPGWPFLGNDFFRECGDLFSCHAIDNPDVASEMALLRA
YAPSVPTETLSRLTRAFSHLRQLVDEGHLSYPYSSREAIATARHLERFPGEPFEEALRNVFAFDVWSDSTVRESIVA
AFKRSGFRVSNTFMQOPPVELFEASQAGAGAGATAASGRRRPLRLNYEYDNDRQATKPKHGKVDPANSPHVGGNTWAG
GSGGADTAGLGGKGGPYRLDSGHPVHQISDEEKRKVSKEVLEAAKAMAQEALQKKLOEIEMSEEDAVLYEDYAYAVK
GQVSQLRTMLQOGLQSKSKERQWLRROQTHGGELDEAQLVEAMAGEGATIFKRRGEELPPLGFSAGLKPKRIHEFVMDVSG
SMYRENGFDGRLDRMLEAAVLVMESFTGFENRFKYSIGGHSGDSPNIPLVDTVKQPONRROQRLAVLRRMAAHSQFCS
SGDYTLTATELAIRELEKEEADEHFVIVVSDANLRRYGISPRTLGKILMREPKVOAHCIFIASLADEAERIAEEIPP
GLAYVCLDSKGLPLALNKILTSKIIT

>Bl44 Xaa-Pro dipeptidase
MRRCGTSATPLARPVLWLWPRASALSGRAVTLYNLTRGTALGSGCFTSAPAARKPHLLASRNKTRNYSTMQKGTSYS
LGLETHPVPMAMFRENRERLTARFEKSAEGTPEGSVVLLRGGKAKMRHETDHEHLFROESFFHWTEFGVADPDCEFGAT
DLKRRRATLFIPRLPAEYAVWMGKIASCEDYTARYEVEETYYVDEIDAVLSKLNTKIIYTLHGLNSDSGNYAKPATFE
PGIEKYRVDNGRLWPEMVECRVIKTPMELDVLRYVCRVSSEAHVAVMKQCKPGMMEYQLEALFQHEVYSRGGCRHVA
YTCICGSGHHGSILHYGHAGAPNDKQLADGDLMLLDMGGEYQCYGADITCSYPANGRFTEKQKVVYNTVLAAQQAVFE
AAMKPGVAWMDMHALAYRTTLOELARHGLVKGDVDAMMDADLGAVFMPHGLGHFLGIDTHDVGGY STGAERSTRPGF
RSLRANRSLEAGMVLTVEPGVYFIDPLLDKATADDKQKQFINVDKVNEFRGIGGVRLEDDVIVTADGIENMTKCPRT
VEETITEATMAEGRKSH

>B145 rhomboid family protease



MRRIGSLRTSPFCAPCLASRALPLRSTLLSRPAFGPKEISSGLPPRCTPKAAPQPRVSAIVAARSFSWTAHPLHGRP
QTNSGLQSLSNTTSSSASSKASGRTSWLTCQPRTPTTPLSSHNNSASTSMWARRYQVWSRDQYEYRGVDVINVLLGI
NALVEGGWWLAPPRFMRENFVSTLRNLREGRVWTLITPAFSHOSPMHLLENSMAMWVLGKEVMEFVLGPSRTLLLYLA
AGVVSCVCHLAYVNEIKPRIMASTPROQYQLYKMVGAEQGALGMSGSVMGISILYAAFFPSAILLLYGVVPVRAPILV
GGFIAADLLFAFSAPESSISHAGHLGGALYGLLYALYLRRREGRR

>Bl46 presenilins-associated rhomboid-like protein
MKRFVRHSTGCAPVRWCLRGDSIPTRSLASANRFTSPLYPAFPITNSASTLSIFKRGFTQTTETVPPLKAGWRARWS
GIGGKGAYALATGLTCAALLTRRDEEDGPKLSRKELAPGDIPSRIEDDEVWGLDRLKRHWANLKLSDAQKTLVPLIA
LNTMVFLAWRIPSPRVQLFMMKHFTCSPTNMMARRYHTVLTSAFSHSGLMHFFFNMTALWT IAPDVVEILGKEKFAL
VYLNGAVVASLASAAWQRRRGTSLPSLGASGALMAVLWVEVSAFPDSELALIFLPFVPFKAINMAFATIAAFDVMGAL
RGWKALDHAAHLGGAVVGAAYFYGLRAMDALEKWDNYGSTILPGGHIYEGQFRGGKMHGKGKVTFAKQGSRSVVYMG
EFRNGQFDGYGVLADERSVIYDGHFKHGKFHGKGLLHANDGSVYRGDWVAGKREGQGVCWLEGKEDGLIYKGHYKND
RYFGSGILORGPNITIFVGEFEDNGDGRWRATGTLYPPGGQRPTKVVWLENESPVEAA

>B147 Omal zinc metallopeptidase homolog
MHRLKCAQRAAVGPTLGLGHRHSSSTATLALRPLVSSLLRGCITSNAPPPATATMSQQOSITKRFILATTRRTLPALP
TAALPGLRAANHKIANRGAILNCTFVGSHGTLPSALIQRRHKSGYFHKFHHLKMRTFWSQVQKEVKKRPKRLAFAVG
LLLAIPLGGYGYWQYYQDIVPHSGRRRMMDVSREEEQRMGLASFHLLKQQYKDQILPENHELVLAVKRIGRRIIEQT
DLOQGLHWEFLVIQSDEMNAFVLPGGKVCVFTGILSVTQDEYGLATVLGHEVGHVVARHGAEKWSKMRWERALGWLTA
ILTAREEPGWLINQFLTLFLALPFSRKFEHEADFIGLMLMAEAGYDPTNAVDLWIREFSAASPSMLKYLSTHPPNADR
IVLLKRWMPQALDQYHKHTRPQATAVIV

>B148 putative dual specificity protein kinase
MLSRNARQRSTSSASTSPSPSPFSSAPSSPATRARGKTTDSIPSTTSSTSALIPRAAVYVSEKEVVGDDSLGDAWKA
NVKGLPEVVAQRLVIHDTQEDAFYEELQQSVSELAHPGLLPVVGASKELANDEDGTIDYLLVSKKYDITADQLLKQK
REESPSLEVRIGWALSIAQALRFLYDKTEDYFHGOQVNLRHVHLDLKTQEAFLACWAFRSYRSVRRGRPPTLSDYHWK
APEVLVKEKRRGSLSNDEGDEDDDTSAMDAQAADVYSFGILLWELCSLKQAFTDYKSLGALIEGVSIRQHRPAIAEE
WPESLGSLAQGCWDSNVEARPKFSDLACRLOGILLETSISDPLAREFWGTCESGKNEVELEVFQOSFYEFLGLPEPN
KKNDVKCSCLLAILKELHEQNKEIVTIKTFSDMTHWEFGPLEKGWRVIDRINELCAKPWEFFGRISGKEAEEAVCKADK
GAFLFREFSTSKPGSYAITVHSRRGGAKHFRVYHEPGLNYLIGKTECKSLDEI IFKFKADLNLLGPCPGSPFLELFKQ
DNFLKNRYDSWETEDDDQEGDLW

>B149 SIR2 superfamily member (putative sirtuin)
MKMMRKATGGTGLSHHLLKPSRTARTLGTSLMREAAAVGLLPRSRALHTPATDEREAEEALLHFVASRRNLLVITGA
GISTESGLPDYRGPQGSYAKGHKPTLYRDFVTSPSVRORYWARNMLGWE SEFSRVOPNPAHLALARMOREGVFQHLVT
ONVDRLHQRAGSHGVVELHGHNWAVRYDPSHVDEKGGGWWWLVLHPLPPTVKARNGCLGCGHEEDRAHFQARLLAAN
PDWLPEAKAAASSPVVAGTPAPVAPSSVPVSAAFFASSSVSAEEAGGIRPDGDANVPFHDHSQFCVPSCTACHVGVV
VETRGRLLRRERSKGSCGRGHEPHPVL

>B150 tetratricopeptide repeat (TPR) domain-containing protein
MRRTRIVVAGTTLRRPQVTSLAAVRASASTRLLLRSSTATPTRFYLRTWSRVOAPEKGEQGGNHRTGQVANNATAEL
QRIEGELARIKESDQADKVAGEATQIVTRLETLGKELKITVIEDEGQQIELPENEDEKKLFTKLKAEGLYLCGDALL
CLGRHQEALSYLDRVIEMRPNHIDALLARGEVYMDLGDDKSAMRDEFNEVREWDPNNPDALFYAASLLRKTMKKIAGD
KQODLDNYFPPATPGGGDEATQSSQPEHKEQDSDLATK

>B151 StaR like domain-

containing protein (tetratricopeptide repeat protein 38-like)
MRLTRATARGWSAPVPRLSLSRSGWSVGLKTWAAASSSRGSPQARHLLDSSIVEHFGIFGNPLLSAEQSVQAEPALV
LGHVMRAGLALFSTGLPYTSPHVQDPLSAARKAVNRLGASEVEKAHVEALDKWVAKESMHEAVGVWEDILSRHPRDE
LAVKFAHDAYFFLGKAPEMKQSLDRVLGEWERSANNEHMFGYLLGMSAFSLEENLCYEQAERRAKAALATINPRDTWS
ITHALAHVHEMQGKQEEGINFLTEEMANWKWCTGLACHLWWHMTLHYVEKGKHQOQQATLQTFDHHIAPLMKSSGAMLDLV
DAASLLQRIEFDGGSVGDRWKQVAELFAPHONDHVLAYNDVHHAVALLGAGDKEGYARLMSSLNGFAQGGNEQQAKT
GNRKMTAEVAEPLCKAFAAYRDKDYEKATSLLLPLVADPEATPLVHSEFVGIGGSNAQRDLFAQLFLWSLGQSNPQGD
RKHLLDVLAYHRSEAKGGSSPLTQRMIHRLLIAPFTDDDDITSLSRVRG




>B152 uncharacterized conserved protein, C-

terminal pleckstrin homology (PH) domain
MFKRSATATPSSPLPATPTSPRGSSATPSFREVATVQAAAPLIPYDSSFONENEKANLLLKRTLVWDKLIDAVYPWV
KQMQKVEANSAKSYAKLTPLIQFODEVAAGTGDLAKSLDSLREFSTSVMSYHEQFSKYLKEQTLPKLDALQSEIKKH
GKOQMNKKIEKAGIKLKKCEEEAVAAMLAHQKICQEMKTTPNLTTVDPWLTEYRVKGKLAVLVAEHNEYKQRMLEVTE
KIVGMDEQVARTIQDAFLQLAKWRAKQLTSLKADVDELGVAMARIMPEADFQQYSNKTGLARHIEHWKQPGGVQAID
YPFRDTELAKVVRAGTLQRQGKVMKSRWHSAQCLLTHSAFLHCFDNYEAAQKDTENPLEFSIDLKQCTIQLTSDEQAS
ANCFEITSGNKDRWFIKASDEETMVDWMIAMRKVKADMOQALANPPEFSPEIVQQFSPVLASAAPPLPAKPSSSTYDAT
PAPPTPASPPLTGEEEEDFYNSALSSSAGGDVYQGGYLHESGDYYAQEDYHGGGDDDHQNYGGGGDGNNDQAW

>B153 polyglutamate biosynthesis protein (MPP_CapA specific hit)
MRSAWRNLVSRLATLRLSRIAAAGLHRGHSSPALLPGSSQRTVSREMSDTATATTATTDRAADNELQFTLVGDTMLG
RLVDQFFPTHIETASEDSLHASFWKQRHADIAEKYQSMGHKEVWGNTLDFFLNSDVNIINLETSITTNTEKDPKEEN
YOMHPDNVKALLEARVHYCSLANNHTLDEFKVKGMFDTMKHLTDAGLAWAGVGKNRDEAYRPALLRIKDTNIACYSE'S
DHYQRWAAGPNRPGINYLDPEQCTDADIQKLKDNIDALRADIQRKGEDLDVVVLSYHWGSNYSWRPPKEFQRLAHRV
IDECGVTLIHGHSAHHVQGIEVYHGIPIIYGCGDFVDDYAVDSAYRNNLGEVYRLRWDKLNKQWTDFRLHPTKIAFF
SVSTRMWPSERQWLVDKVTVLSQEMGTQVSLIPPSEPEADESEAFLRVALPT

>B154 ATP-binding cassette (ABC) family protein
MSRLLKARGGASLPALHYSAALPSLWRGVPRVGRAAPSLCSRRLTTTNSGAASHSSVAGSKGTPWKEFVLEFSDLHVSA
ATIDRCIATLGLIRDLSREERAPVVFLGDEFWHHRHSLOVRHVDRLLOEFQQOWSDEGVRATLIPGNHDQVSVDGLVHG
ISMFGLFPNISIATRPIYDASNRLAFLPWREDSAEQQORQFVHVSELEPLVDSSSSEQTPGWTIFAHAEVGGAVANGG
HIASGRISRAQIEQVARACYVGHYHKRQLIGDRIWYVGSPFEQNFGEMNEPHGVAVVSSESIVPREVNFEQMPKHWK
FSFPADFQFNAAENGAVEQPTSAMRPFELVRPHDIVEVSSSHEGMRTEAFERAMAELTEKEVLLRRIVKRKTDGGGV
DRAAHTVPASDSTTTPNVAAEGYSSOMLDHFVQEYIDITKKEVDHPDRSALVDFARTALSEVAHQPNTIRPIGKVVS
FKSLSVEDFCAIKGRADLDFTTTGMALLRGPMGVGKTSLGDALTWCLYGNTTPRKPGTAAASLRGDEVIHDDAKEVS
VILHLEVDGKPLSVSRSKRKGAGAKVKIEGIEEPEGVRDOOMLVNNIVGLDFDMWRMCVYLGQGAVSNEVTDADKRR
KELLSRTLNLGACTLAQKTAKDQKKKLEMEMEKTKIELAKAMAAHETWTKIDYDEQARAWVEENRKAVESAEAKATE
LOOQLDNVKTMEGKEEKEWMDKKQSVQOVAINQMNKVINDVAAKHOQTTISLLSKRLGOLOAEQLASAKEKKKMEDE IH
RRHPHSSPAQONQETTTAAVDTCNTCGQPISSEIKDRLVADLROKVAERESLVARLAEELKAVDAEMAAEKRDYAERR
QAGEKDLDQLHRQSTECAEKLTIAANMRNNRKNVERALSEAAAQMKKLNTARNPFEEQKAEKDTKVRTLLQSMAHIK
STMDSTDOQLRVAEFWDTGFGPKGIPVTALSAVLHELEDYANHFLSILLOQGKINCTLSMEGDDLOIDFHEFDQVSGK
LRSRSFTQLSGGQRRCAELAFSPFALSEMVENRSGVRIPFLIVDEMTTHLDPATKPLVCEVLRRLGKETVLVIDHDP
SVOGEFDRILDLARDPHTGRLLIAPESADAGTDAAVAAVAL

>B155 selenoprotein O
MRGGGQRLLASTTPSTARTYAARFTHQHRPSPALRRVGQCVLQLRGRSMEPMESSPAMRRQGTATSAAGASHQSTAS
DGPKRTLETLQFDNLALRTLPIDPVLENEFPRKVPNACEFSRVMPTPVKDPFTVAASLPALALIDLDPAETERPEFAQY
LSGNKVLPGAEPAAHCYCGHQFGYFSGQLGDGATMYLGEVVNSKGERWEIQFKGAGKTPYSRTADGRKVLRSSLREF
LCSEAMHYLGVPTTRAGSVVSSDTHVVRDIFYNGNPKKERATIILRIAPSFLRFGSFEIFKPRDPETQREGPSVKNV
KLLFKLLDYTVETEFYPDIWRSTTDPEVRYLSFYQEVVRRTARLVAEWQSVGFCHGVLNTDNMSILGLTIDYGPYGFL
DEYDPDFICNGSDDGGRYSYKNQPEMCHWNCKKLAEALAMAIPLTDSERELERIYWPEYNKHYNQKMRNKLGLLQKE
EEGDEQLVKSFFDAMHESGADFTNSFRGLARVALPSPSETIAEKDEAEDEALAYLLOQVCSAAFMSKRDGPSIPMET
LOMMISVAQONPMMLOMEGMTPOQKLIREINKLKKQEERGSGAGNVDSAKRENDTLIWKAWLKKYRERLQREVSGASD
DEIRELNERRVQTMNRNNPKFALRNYIAQNAIEKAENGDEFSETERLLTRALYHPYDEQNDTELSEKFAYDAIPPQWA
AELCVT

>B156 _MORN repeat-containing protein (possible 2-isopropylmalate synthase)
MKRVAARWOMTSAMRLRPASHGCLLRSTSLTAPGGTLRCSFPASILSSSTRRYSRRGSKEDHMKGVPSLDDLEQRWE
REIQRTGGLPPTEEQQQTAAAQNRPGMREDMDSSSLTYDDSGTANGLETSEHITYVGQVDRSGCPHGMGRETDDEQH
IEYLGEWRAGHWHGWGKLVQANGDVLEGOQWDRGVESGEGRLSQTEGGIYDGOWQYNRPCGEGRYVLPDGTVYSGIWG
RERDFADPFESEKPTSSTAGSPRSATAGADGSEEMGAPEAETIGIGTIRYPNRAYYDGEWRNLRPHGTGKLRLDDGSE
YKGEFEDGLFHGKGRLRYANKGEYEGEWRNGRKQGQGRMLHPDGKVEIGHWKRDRLVEPAQDKETYVDATQSWLMPD
RHKPASVRGVPDAEVIGPSEPRGKWAGRYSGTGKKPFGDIYADDMD

>B157* hypothetical protein Orf83



MFKEVRDFFENKQSEFNIKTFAIWLNSSIKNRAIFVYSMATFSILVRYVYIPFTTIIGYLILLRFTRHFFPTVVLQFA
YSFLVEFE

>B158* hypothetical protein Orfll5
MNGAGNVISESTTGSGLGKKILDKASRVASNSENYVTDSKNTFTIIRGLVLAGGVIASADYASAEGSHRTTYVTRAF
EVHENGTCSPDPDTRLKAAALRRRGLIYLIVVNQKPAV

>B159* hypothetical protein Orf349
MISPIILISVPVITIISLATAYFFAPDIDPALTLLYPDIPVRRIWPMVEFDENRDELSPYELRCFLSNVHRTELGHET
CNVKYPILAINSEFDDVALFTKNYVAACGKSINVNPEGQFSFSWPTTYHNDKNSVHVEFSFTGIREILTEGDLTEEDQT
VVDWENSWAKDNPWWTYLEFVSPDDPGNSDGSPSCIKITYFTHQVYTPEPGGVGCDGLVYDTTRLRAQYPEPVMYSTA
DVLNQPPFTVSKEGLFPRLCLIELLKSAIPDYHIGVIHSYSTEFYTTLVHPVNNLPPODFISVHLEGAGSYKDENPGP
LSSSAGNPADSISSVFPKILIFVACATTLALCTYLGYNYIG

>B160* rnl Il-encoded Orfl42 (putative LAGLIDADG homing endonuclease)
MKIDKNWIVGEVDGEGCEFYIGINKSVDSKLGYQVLPEFRVVQHKRDIKVLYAIKDFFGHGSVVCNKSNGSEIYEYRV
RKFETLHDVILPFFESNGLLTSKKFNFLAFRDVILIMKRREHLTESGLSKIIDIKSRMNRSSIHY

>B161* rnl I3-encoded Orfl64 (putative LAGLIDADG homing endonuclease)
MOKNQFKKLNNEQLAYLAGFVEADGCEFLVOIIPGLOYRYKHTIRISIVEYQKKDKHWYFLOLKNLIGLGSIRFRNDG
MLEYSITGLSLVNKFLEMLFPYLILKKNLAVLIFRITKGLNDVKNEAGFLEVCKLVDEVADHTYSKKRKNTSLTVKN
SLLLPVETEE

>B162* rnl I2-encoded Orfl68 (putative LAGLIDADG homing endonuclease)
MKNLDLKOEKALIDPFWISGEVDGEGCFCISFNLKERLTLGIEVRPSFSISQTRDKEGLNLRCLODFLNFFDCGEIR
FSKRDNTWKYECRDLSDIRSKVLPHFEKFTLRTKKLRDFELFKDVVNSVASKOQHLNEVGLKRIIDISYQINMGKRKL
TKDELLSKINLKNL

>B163 Nudix Hydrolase domain-containing protein
MRASNATRAHPRSARGGLRTHATSASQSLKRAATVLVVAPTLRSSATHQDDYRVLMVKRAAKSRFMAGAHVFPGGIL
EDGDSDPRWRDIVPSGKEIDAGELAWRLAGVREVFEECGLLISRPPLSSSPPEAKKWRERSAQDSTHFLRMETDRES
DDNAGLRHHIPDTEALVPWAHWVTPLEEKWRYDTREYLSVLPQPYDHAQTDAREVTHLDWFAPTEALRAFDEGTISL
PPPTWFMLKELTNYPSLASLREATTRGRDLTPVQPSLVPTDEGLVIAMSGDRLHWASRGSVAARGFNRMLVPLPSPR
QAEAGPGRQSYALIVDPNPPLSASL

>B164 DUF543 domain-

containing protein (likely mitochondrial inner membrane organizing system pro
tein)
MRNRSIARTEFTFKMAEQQVQRSLPRELDAGVKLDRAIERFLIYTPIGATVGLGLSFLFQRRFLKATVFGFSTGTAF
GMAWGDSKWDCAHPSALHGQRLWRATATKQSSPRE

>B165 translational GTPase Obg/CgtA
MVMRTSHRWGGVGVQTLLQGTRAQRATVLLMGRSTAEAAKGMGLPRLYASGYPTASTRRGEDPVWLRPDKPTTESKK
KOHDNKNREIDRIRVRVKAGDGGNGCVAFFRDNRVTEGPPEGGDGGPGGDVIVMATSEERNLGNVGGSVRAESGRPG
GSNMHGKTGELFTIKVPVGTVVKQLPLORDTGEEVVVLADLEKDGDSITVAKGGKGGKGNRHFKSSTHRSPKFAQDG
EAGEEKMVELELKLLAQIGLVGFPNAGKSTMLNAISRARSKIASYAFTTLFPMLGVVEFDDYTRMTVADLPGIIDGA
HENRGLGLAFLRHIERTKVLCYVLDESGKGTDQAVEQYEALRFELECYQPGMTSRPSVVAANKMDLPNSQANEDYFQ
AYLKDKGIQTPSFAVSAETGQGLEELLLTLRRQVLSSPLOKPQQQPTSTTTPSISAQ

>B166 peptide chain release factor Cl2orf65 homolog
MRRLTRLPGGGAWLRPGVPDYRSTMYHSSTWLPSCSRLGRLGRAWASSSSSSSSGSSPSFSEEREREVDDEGEEDDS
GWFGERGQOREKPQAPAAKPRSLFEKTRQVAESELEEKFIKGGGPGGQKINKTNSCVYLKHLPTGLEVKCQEQRERG
RNRVIARRILHEKLMQLYFPEDSKTFKRQEKIRRRKQRMGRRYGRNETLLPVSTTTTDSDDGDDVAYEPSTDGPRQT
TTSAAAADIAQSSSAGQODGAGEVVVEKKTKRRRTVDPASLPDEVWKQLGIRRSSVVECTEFDPEDFSTDGEEEEEDE
DEDEDEDEDGDEAGDNAQPRPAEKPMTDEFVLEQLGIKPDQGKK

>B167 mitochondrial argininyl-tRNA synthetase (ArgRS)



MRRWRGVVTGSRWPGALTSPARGHSALITLPLPAAKPLSALPVAAGRQSIFFIASTTITRQRTPORLAHMRCTFHTT
SDGSTRSLOHIMEASQHTADPEFYKFKWAIAEQVASLTDMKPEQALSAVEIPKKEGVADFALCVAKLNRYTKLKGKPQ
DVAVEWAGKFTATPLLTSAKADGPYINYVVDKIPLAEEVLKIVYGSNDQWGNSADGNGRTIVVEYSSPNIAKPFHEG
HLRSTMIGNFLRNLYKALGYNVVGINYLGDWGKQYGLLAVGFSKYGSEEELVKNPIRHLYDVYVQINKEADDNEEVG
KVIHDQARSYFRKMEDGDPDALALWKREFRDLSIDEYKLLYKRLNVEFDVYSGESMESEGMVEAVNLMOEKGLLQEDN
GALVCDLTKYKLGKIVIKKSDGTTLYITRDIAAAIWRHRTYGFEKMEFYVVGSQONLHFQQOLFKILDLMGEFDWAKKCN
HINFGMITGMSTRKGTAKFLSDILEAAQEQMLDRMKANEAKMSEITDPEKTADVVGVSAVVVQDEFSAKRVKDYGENL
ERATAAEGDTGPYLQYAHARLSSMERKNDVKISDAINFQLLNDKEALDLMMKLARLPEVVRRTSEENEPCTLVTYLM
DLCHSISAAHRVLWVMGREQDVAEARMLLEFWAARKTLENGLKILGLAPLQORM

>B168 mitochondrial cysteinyl-tRNA synthetase (CysRS)
MARRGGASILSSYGWGSRACSQLSTDGPLQALLTSSRRRFSSSLPNSPASSWTRPHGKETGVRIWNSLTSSEVPLIS
TSATNTLSWYTCGPTVYDVSHLGHARTYVTVDIILRALREYFGVHAWHVLNITDVDDKIIKRSNEAGVPALELSQKE
EREFFRDLTALGVEPPSTVLRVSEHIDEVVQFIRKLESDGVAYATPSGVYFDTLRFSGSHSFKMAPAFEDGLEESGD
EVGSRDKRNVRDFALWKAAKEGEPSWASPWGAGRPGWHIECSAMCSSLEFGSHLDVHAGGIDLKFPHHCNEVAQCEAF
HGSQQWGNYFIHVGHLHIAGLKMSKSLKNFVSIQDYLKKYTGRQFRIFCLLHGYGKPVDYSEEHMQHSVLPVEKRLD
DFLALTYARMROQAGASRDVNNLKWGEAEKALQQDVLTCEHKVKESLARNIDTEDALTSVLDLVTRGHAYLQASSAPR
TELLASLSRAVSRPLRVFGVLPQAGGEGGDGAAESKEAEILDTLARFRHQVRKTAISSANVKKDVLSLCDQLRDKDL
PAVGFRLEDDPKAGSLWKRAPGGGGVQ

>B169 mitochondrial glycyl-tRNA synthetase (GlyRS)
MRRLSPRSSSPLPLMSFLRHTNRRQTGACILHLSTASTPSLQERVVSLCKRRGFVFPNSEIYGGLTGSFDFGPLGAQ
LKKNIRDLWWRDEFVQHRKDCVGIDTPIIINTEVWKAAGHIENFHDLLVECKVCHQRFRADKLVEEHGVEGAGTLSAT
QLEHTIKERDLKPSQCTQKAKPCTYTDVRAFNLMFKTSVGATTVGNDVYLRPETAQGIFVNEFQOVYNSMRRRLPFGI
GOQFGKSFRNEVSPGNFLFROREFEQMELEYFCDPAEADOQWEFGYWVDYCHAWLLKYGIKPENLHLROHDPKELAHYAK
ATTDIEYRFPFGWGEIWGIANRGDFDLOQOHMKHSQKDLRHKDIVTGKVTMPYVIEPAVGLDRILLAFLTDAYDEETN
VPTAKDKAKPGEAEGDTRVVLRLHEDLAPYKFAVLPLMKKEQLASAAKDVYDALVTKAATDYDDTATIGKRYRRQODE
IGTPFCITIDFDTLQDKTVTLRWRDSMKQRRVATIAQLLDRCHDPOQWLRQOEQAGEDDETVGAFLR

>B170 mitochondrial histidyl-tRNA synthetase (HisRS)
MKMWRGGRLVCTSGAWSGVAAYAVGWSGCHGGAALAGPLWLORRYVSSAAAVATGPVGGAPRGTHDIEGGELAAHRF
IVDTARRVASRYAFEEVQTPMFETTQVFQRSLGGDSDVVMKEMYTEFDDKGGNSLTLRPEGTAGVVRAFVSKKDEFGDL
PRRYFYSGPMFRYERPQKGRLROQFHQVGVENLGPSTPDTVAEVIQAAASFLSSLRLDSSAKLEVNSLGDAESRERYR
TALREYLSTORTFLSADSVLRLDRGSELRVLDSKDASDQQVVRAAECPVLVDYLSEQSRDHFQQOVCGLLTQLDLSEV
VNPRLVRGLDYYGQTVFEFVGQPGPQLGPQQATLLAGGVYDSLVSTFGGPAISGVGWAAGVERLALVLDRTLVPTPP
RPLYVLLVATDDLAPADDTISHLNKPAPAPALVGYAMRVSEQLRRDGFVVVQKVDGSEGSGGKLRKWMKKAVKANAA
AAVFVGADELAANAVTLKLLDTGDQRTVALPQLADALHQHRPSAPTFL

>B171 mitochondrial lysyl-tRNA synthetase (LysRS)
MRMSRTRGLSPMVPMHMWMPSSLGRSASAQLRTTTAHLPQQSVFSASTPLGLLLNRRPALHHQSRHFSAPASVPPQG
GSVATEATGGALYTETRRQALRSAAEVLGTPAYPHYTAARRHTLPEVVARFGGLOPSQSMEEVSVQVTGRLMSKRRS
GOKLVFYDLEGQGGHLOLMALANKHQPTPGGKLSAEEEFRFVHHDLLRRGDLVVVDGYPTRTKSGELSIVPRSVQLA
SPCLHQLPEPNSFTNPESRQRKRHVDLLVNGHVKNTEFMLRSKVIKFIRSFLDORDFLEVETPVLCSMVGGANALPFA
TRSEALDAPLFLRIAPELHLKQLVVGGLERVYEIGKCFRNEGIDATHNPEFTTCEFYMAWANYQDLLTLTETMLYDL
AREVGGSPKVTLDVAGRGEVEIDFTPPFRVISIPDRLREAVHPLPLPDLNSHDSAPALLEICKQLGVDAPAPHTTAR
LVDKLIGHFIEPDLMOPTFLVDHPHIMSPLAKQHPTKEGMTARFELFVAGKEVCNSYTELNDPTEQRARFQAQAEAR
KLGDGEAQMVDEPFCEALEYGLPPTAGWGIGIDRLVMEFLSRTHHIRDVQLEFSVVKENKVGKKEADDGAATSAVPPSP
ASS

>B172 mitochondrial methionyl-tRNA synthetase (MetRS)

MRKATSRYAAVLAPSPSSSTGYALRWAAPSSLPLSPSPAITPLSRLNGLIRFRSGARVPSSSSWLRTCEPSRGAVAA
CIHYRSLOQTSTSASSNKPVMVTTPIFYVNGSPHIGHLYSALVADALARWHRMLGASTLFVTGTDEHGLKIQEAAKGK
GKTPAQFCDEVSEEFRSLMVQADISNDQFIRTTEERHKKAVHALWKLLEDRGY IYKGKYEGWYCVSDEAFLTPVQVA
DGVDKQGNPCKVSLESGHVVEWVVEENYKFKLSAFQKPLLRWLENTDOQGGSVIPRVRANELFGLLRERELQDLSISR
IGSRIKWGIPVPSDDGHTIYVWLDALTNYLTAAGFPWDGEASAAMSVPPSSAWPADYHIIGKDITIRFHTIYWIAFLM
AAELPLPKKIVAHAHWTVNRHKMSKSLGNVVTPNEIIGKYGLDPVRYFLLRDGGMVDDGDEFSHETLVSKLNNDLADT




LGNLFARLTAPSLNPAGLVPACGDLTADDQAFVDRMORLPDRVSEHYTNVEFGPGISAIFEILYDANKYLQDNEPWK
LRKTDPRRCETVLYVALEAARLSALLLQPIMPRSAAKMLDMLGVAADERSAQALTYGRQPGAKLVKEILFTKVK

>B173 mitochondrial tyrosyl-tRNA synthetase (TyrRS)
MKRLGLCGHARSGALRWRRSSHASNPFSLCNVGSAVQPLASSSCSGRQFHDVVKSLEERGFIYQTTEFSSAAPAGASP
TSAAAGEGKGSVYVGEFDPTAESLHVGNLLGLLALLHFQRAGHRPIALVGGATGRIGDPSGRATERALLDEATLERNV
RGIESCLROLDTEGGPAFEIVNNFDWYRGMNVLSFLRDVGKHFRLGTMLAKESVRSRMDRDDNEGMSFTEFSYQVLQ
GYDFLNLYRTEGCRLQLGGSDQWGNITAGCDLIRKVEGVEAHGVTIPLLTTSTGEEVGKSAGNAAVWLCPTRTSHYE
FYQYFRNTRDADLRRFLKLFTLLPLPRIEETAQAHDLRPEEHAGOKVLAEEVTRLVRGEQGLHTALKATRVMEGDEP
VDSLPPSELLAVLKDVPSVTLPRSSVVGQPLSGLMVACRATASKGEARRLVKGGGVYVNSKRVPNDDYQVGPDDVLG
DALCVLRVGKKSYFLVKLTPQ

>B174 mitochondrial small subunit ribosomal protein S23
MVHAGKGGGRMFVNAARINGRKSNFSLLEYIQSEVRAGESPVPPWMPATLISPPPTIPNVPHPGPLTYPEDKLRQVW
FDRHPEARKIKLKTVYVGEHRYWQHPATSFVHRQSKLIKKGYSEQDAYDVVEAEDKKAARYRELERLMAIEQAKELG
FDDLETARDLLAPPDLTQARERMLEELIDVLKAKGVPNVVPELLPKGMKWRDVLAFVHKYPQHAHFFSLGEMATHAT
ETMNPEIADAYNWIYGGEVLLDDDSVPLEEQEELNAFLDEEGFETVEDGDELDQODLREQERLTSEAVAQYEPVVAG
ASLVEEGLFFDEDEGEDEDESEAAREEEHDEEQRIAMVKKEGEQFKAILKRIEKIYRPEQFPTTADTPWADLVNLLA
LRPQAPDVKLAQDAEQKLRKANQVKRPSGGSSRPQSQQPNKPTKGKEVELQ

>B175 mitochondrial small subunit ribosomal protein Ppel (YmS2)
MQORELFKGKGAMGPPAPKQASAGTSGSPSQDDAEISSDKWAADLGWDRFFASCQODVAIPNTNDVFRVYEFSGPDEGPL
FVLLHGGGHSALSWAATVGALQQTARVLAFDFRGHGHTHTSDDSDLSIETLTSDVITLIRTLYSASPSSPIILVGHS
LGGSVATHTATISGQIKELSGLIVLDVVEGTAMASLNYMDTYLAKVPSSFPTLEQAIQWTVRSGSVHNLDSARVSVPP
RLVRDESTGHYAWRTNLNLTKHYWEGWYQGLSKKFLSCPAAKVLVLAGTDRLDTELMIGOMQOGKFRVVVLADCGHCI
QEDNPDKTAEILLDLKKRYDITHSKNNTIPRLHE

>B176 putative SDH assembly factor 2 (C0G2938, Sdh5 superfamily)
MRRSSVASAHIISAVRFAPVSRGLILPTSARLLSTSSASSSSSPNFTNQLPTYDDVKYSQLDSRRKRLLFRSKERGM
LETDLILGSFAIQNLEAMNETQLAQFEQILDCIDPDLFLYLTKKVETPAELDNEVMHATQKHTFNNPLNYDSTANRK
LN

>B177 Complexl LYR 1 domain-containing protein
MASMAQRLGTHSVHSVEALRLYREILRTLRRFDDRATRIYYYNYARTHFMOHQEEEDEERVQEI ITERGKNDLRWLKA
KYGLDDQEKEEDY

>B178 Complexl LYR 1 domain-containing protein
MKRSAAMMGGASSRAAVRDLYKRVVRLGNTWEARNPAQTPKEREY ILEEARTLFHQHMYETDPQEVORLLOQEAEGRV
ETIAEHYGIPYQRTSNLPPGTSADDYRRGQISFGEAPRYHTPSHPLEDD

>B179 Complexl LYR 1 domain-containing protein
MSRVGVSAKAARTEALRLYRDVLRACRLEFDTTRNEQGOLMSDVLRTSARKEFEGAREERDPETVARMI ITGRDCVMQ
IHDMVAKKQHELMTGEKEPPATQ

>B180 sulfite oxidase
MRLRTAFRHAASSAAPACSSSSRLSSSILLSSSRRPLLGSRIRPFTSTTATPSTKPSALRRVVTRGGAMAAGVVTGG
TIAYYAFMSEDVHASVQKEEEEEEVAAAGELVDGLPEYTKADVKKHNSISTGIWVIYKNGVYDITQFVESHPGGNKIL
LAAGSTIEPFWALYGVHKSNQVYKMLEEHRIGNLAKADREAAANAPVGEGPYAHDPERLPVLIVRSAQPENGETPGE
LLPASENTPNNLEFYVRNHLPVPVIDSKEYQLEVAIEGTEKKIQLSLDDLKEKFTQYTVTAATIQCTGNRRNEMKSVKD
VKGLDWDKGAIGNATWTGVRLRDVLAYAGLADDGGDLEHVHFEGLDRDMVQTYGVSIPMAKAIDPRGDVILAFEMNG
EPLPRDHGYPVRVVVPGITGARSVKWVGKILASKEESTSHWQOKDYKSEFSPSADWDKVDWSSAPATIHDTPVQSAICE
PKEGAILPEGEEEITA