Supplemental File S2

Nuclear-Genome Encoded Proteins Identified by Tandem Mass Spectrometry
(MS/MS) in Purified Acanthamoeba castellanii Mitochondria

Key:

Entries are sorted in order of decreasing protein ion score [see Supplemental Table
S1(B)].

Peptides identified via MS/MS are shown in bold red.
Sequence lacking confirming RNA data is shown in bold blue.

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

>NO01 Complex V_ (ATP synthase) beta subunit (Atp2)
MLRNFSKRALPRTALSRGLATRTAAGLRQGANTTLATSSAPSKYAMWGSRTLATQPEPKTASKAEAESQAVDTDGKI
VQIIGAVVDVKFPEDALPPILSALEIQDHNIKLILEVAQHLGRGVCRTIAMDATEGLQRGORVKDLKGPITVPVGAA
TLGRIINVIGDPIDEKGPIYSNKRNPIHAAPPTLTEQGASDQILVITGIKVVDLLAPYAKGGKIGLFGGAGVGKTVLI
MELINNIAKAHGGFSVFAGVGERTREGNDLYHEMITSEVIKLKDPKTLKEGDHIGEGSKAALVYGOMNEPPGARARV
ALTGLAVAEYFRDEEGQDVLLFIDNIFRFTQAGSEVSALLGRIPSAVGYQPTLATDMGQLQERITTTMKGSITSVQA
IYVPADDLTDPAPATTFAHLDATTVLSRQIAELGIYPAVDPLDSTSRMMDAEIVGKEHYDVARAVOKTLODYKSLQD
IIATILGMDELSEEDKATVYRARKIQKFLSQPFQVAQVFTGFEGKFVSLKDTISGFKSILEGKYDHLPEPAFYMVGDI
EEVVQKAQKLAADLGGGSAAKKDGKDASGAKVSGKRELTLDAFNDPSYPELKEGDFELNEKSFRVFAEYTKNVAIPY
ARDHELKEFPEDAAKIKAKYDNILSKIDGETDELVKELHDASQKHDAERKRKEQEAALKAQKAAAPQAAAH

>N002 voltage-dependent ion channel (VDAC)
MSYAPAKPVSVPVVVVPTVVRPAAPLYSNLGKGAKDLLSKGFPSTYKVEVTTSAENGVQFVSSAEKKQANKTDVVVG
TFQPKYKLASRGLELTGTFDTDNQIKAELALDNLFVPGVKGTFKAQTGASHDLEAAFEYKHEVGTFTSTFVHNPTTA
KTLLSATATVSRQSVTAGVESKYSLAPAQPGTLTTVTGALNYKAATHDLTAFVKSDAGSVTDGGDAPRLYSLGAHLH
YTPSKESSFASSLDYDLQKNTIKVTIGGSQKLDARTETKAKFSSDGRLGLGVAQQLTPAVKATLGTELNTFDLAGST
PKFGVHFEVRA

>NOO03 Hsp60
MLRTAAPHARVAVRGSSRSASSLRLYASVAGKEIKFGSEARSLMLRGVDSLTDAVQTTLGPKGRNVVLEQSFGAPKI
TKDGVTVAKHIEFKDKYMNMGAQLVRGVASKANDVAGDGTTTATVLARATIFSEGTKVVAAGMNPMDVKRGVDQAVSI
VVGELKKLAKKVTTTEEIRQVATLSANSDDSIGSLIATAMEKVGSQGVITVIDGKTLENEVEVIEGMKFDQGYISRY
FVTDPKTQKCEYEDALFLLTDGKISSIHSLLPCLEEVSREHKKLVIISDNVEGEALATLI INKMRGLPVVAVKAPGFE
GDNRKNNLQDIAVLTGATVVSEEMGLKLENFERSWLGSSKKVIISSDDTIIMDGGGNSENIKERCEQITEALQRTTS
SYEQEKLRERLAKLSSGVAVLKVGGATEVEVSERKDRITDALSATRAAVEEGIVPGGGVALLHASKALEGVTGANAD
QTSGIQLVARAIRIPARTIATNAGKEGGVIVEKILQSTDAHWGYNAQTDEYGDMFKAGI IDPVKVVRTAIDAAASVS
SLMTTTEAIVVELPKESSMPAAPGMGGMGGMGGDMF

>N004 phosphoenolpyruvate carboxykinase, GTP

MLRSGFRQGGAATAWGLRTSSRVASTSPAMLYPQAVRRWLASSSSSIEASTSNKKLIEWLKTQQOKLLQPSAVHICDG
SVEEDERLKSELVKSGTLIKLNEAKRPNSYLARSDPGDVARVEGRTYICSTNKADAGPTNNWVDPKEMRATLNGKFA
GAMKGRTMYVVPFSMGPVGSPLSKIGVEITDSPYVVANMRIMTRMGKQVFDALGSDGDFVPCVHSVGAPLQPGQKDV
PWPCNPDKYIVHYPETREIWSYGSGYGGNALLGKKCFALRIASVQARDEGWLAEHMLILGITNPEGKKKYIAAAFPS
ACGKTNLAMMNPTLPGWKIETVGDDIAWMRFGKDGRLYAINPENGFFGVAPGTSMSSNPNAMATTVKNALFTNCALT




DDNDVWWESMTDKLPAHLISWKGKDWTPESKEPAAHPNARFTTPADQCPVLDSKWEDPQGVPISAILFGGRRRTVVP
LVYQAFDWEHGTYIGSSIGSEVTAAAEGKRGEMRHDPFAMLPFCGYNMADYMOHWLNVGSRSAADKLPKIFFVNWER
RGADGSFLWPGYGENSRVLKWIFDQTDNKSGNAKETPIGYIPKEGALDTSGLDVSPEAIKQLFEVNPSDWKEEVQEM
RRYTEQFGDRLPAGLKKQOMDALEKRLA

>NO005 malate dehydrogenase, bacterial type
MRRGLSTVSRSATVFGKQACLASSTLRVDRRAYATSPEDAALEAQIEKVLDLVKKQGNLGSEKLTVRKLTELRQTVP
EIDRALSSVGDSAVKYMAELEKPGAGPLSAVPPVRVIVTGAAGAIGYAMLFRIASGEMLGKHQPVILQLLELEPAMK
ALEGVIMELKDCAFPLLHGVTASSDVNKAFEGADFAMLVGAKPRTKGMERGDLLKENANIFSVQGKALNKVANRDTL
RVCVVGNPANTNALIASANAPNIHPRRFTAMTRLDHNRGIAQLADKLKCKVIDIERFAIWGNHSATQYPDISHTQIN
GKWAKDLVDEKWVKDTFIPDVQQORGAAIIAARGSSSAASAANAAIEHMRDWVKGTNGQWTSMGVWTGNGKVGDYGTS
PDIYYSFPVVCADGEYTIVQNVPVDKFSAERMOKTNDELVSEKNGVGELAKRTTDPAALLKEQYKGGKQ

>N006 mitochondrial carrier AcMCl (ADP/ATP_ translocator)
MGDLNKKNDLTSFLIDFLMGGVSAAVSKTAAAPIERVKLLIQNQDEMLKTGRLAEPYKGIGDCFKKVIAEEGFGSLW
RGNLANVLRYFPTQALNFAFKDQFKRMFGYNKDRDGYWKWFAGNLASGGAAGASSLLFVYSLDYARTRLANDNKSAK
KGGERQFNGLEFDVYKKTLKSDGIVGLYRGFNISCVGIIVYRGLYFGLYDSLKPVLLTGSLSDSFFASFLLGWGITIG
AGLASYPLDTVRRRMMMTSGEAVKYRSSAHAFSEIVKKEGVKSLFKGAGANILRAVAGAGVLAGYDKLQVLVFEGKTY
GAGGG

>NO007 putative Complex V_(ATP synthase) d subunit (Atp7)
MRRISRVVASSARGTALNKSSRTAAVFSRGYAAPETPQTDFKVTDAGIRVYAHGVVHDMNFLGDLPADAQEVLSGKE
WVPQSVSDFTARWEKDAPELANQARQLESLITKFEKDPVQFGKSEAYLRDIAIHTTLERAAARDVSPVEIALTHEFWT
AYSEVPSGGKLRESAPTQLERVKAFLQSKKDPELSAQNSRARKTAAIVKFVQASSAEDKAAAAALLLGSEKGQALKA
ALKGVNDAAKKEQIVKQHLOWDEATQAAAELTQRHPEFTELKEVLAHFPPLVHHIGEPSAVQYRFKHATDKAYKKWQ
ONYSLTSSDEVTEKDPLLKNLRELLYSGKPANTVADAKKAQALQRSFPGLLFSRDVESFSNFVRKDEEVKSQLSTIY
EDSLKEYPNDPALAVPKDLDQRVKLWSKHTQELADVQQOWLDAKIAFIDAKIQEGMVOMDKFVNGTVDDILADHPEW
EKEIEDDIANHRWDPEMEKKEYDNALHHYYEHHTVHA

>N008 aconitase (aconitate hydratase) form 1
MQOSLKRATIVTPCTRALPSSVRSALGERNYAALSRLEPSTTLPYEKMKSKLSDVRKRLDRPLTLAEKILYSHLDDTK
QEVVRGKTYLKLRPDRVAMODATAQMAVLOQFMTAGLPKVAVPTTIHCDHLIEAHVGGAQDLKNAKDINREVYDFLAS
SSNKYGIGFWKPGSGITHQIVLENYAFPGGLMIGTDSHTPNAGGLGMVAIGVGGADAVDVMADIPWELKAPKILGVK
LTGALSGWTAPKDVILKLAGILTVKGGTGYIVEYFGPGLDSISCTGMATICNMGAEIGATTSLFPFNHRMSAYLKAT
SRADIASAAESFKDHLVADPGCEDLONKLYDEVIEINLSELEPHVNGPFTPDLATPLSKFAEAVKKNNWPEKLAQGL
IGSCTNSSYEDMSRSASIVQQOATIDHGVKAKSGFIITPGSEQIRATIARDGIINTFEKVGGTVLANACGPCIGQWKRD
DIKKGDKNSIITSYNRNFTGRNDANPQTHAFVSSPELVTAMSIAGDLTENPLTDSLTGADGKQFKLKSPYGDELPAR
GFDAGEDTYQPPAADGSKVTVVVDPSSQRLOLLPKFDEWNGSDAIENMPVLIKAKGKCTTDHI SMAGPWLKYRGHID
NISNNMFIGAINAENNKANCVQONQLTGEFGAVPDVARAYKKAGVPWIVIGDENYGEGSSREHAATIEPRYLGGKAVVV
RSFARIHETNLKKQGILPLTFANPADYDRISGNDRITIVGLKDLAPGKPVTLRVTPKEGKPFDVVANQTLNEGQIAW
WKAGSALNLMGKQRASAQ

>NO009 Complex III matrix processing peptidase beta subunit (Corel/Qcrl/Masl)
MSSIRSRAPSMLLPTKLGTSGRLGAAARRLSSGQPQAARDVEKRLRLPEYLLNVPPTQVTALPNKFRVASEHKHGET
ATVGVWIDAGSVWETAENNGVAHFLEHLAFKGTKNRTKEQIEVEIENMGGQLNAYTSREQTVYHAHVFKKDVPKAVE
IISDIIQNSNLKEDDVERERGVILREMEEVESQTEEVIFDHLHSIAFONTSLGYTILGPEKNIKKIKREDLVSYVGK
HYTAPRMVLSAAGAVDHDELVKLAEKHFSGLSSETNVDYSNREKLFDFTGSMVQVRDTSIPLVHTTVAAKSVGWSDP
DYFTFLVLQQLVGSWDRSLGGAKNLSSNLAETFATEELAHSLMSEFNTCYHETGLFGAYFVGEMERTSDAIFEVLREW
VRIGSGVSEVEVERAKNKLKSTYLMQLDGTQAVAEDIGRQLLTLGRRMPAAEAFMRIDAIDAKKVREVAYTYLNDVD
VAVAAVGSVDSGLFPDYNVLRGWTYWNRL

>N010 2-oxoglutarate dehydrogenase, El form 1

MLSSRARAGLLSRGPLAFTGMGRAGFAGSRVASSSLTGGASSRWYSLTTASRQAAASPTSSSAVPLSRLSETFADGT
SGAYVEDMYQAWKRDANSVHASWASYFRSVDAGRAPGEAFTAPPTLRGATAAVPPAGGVSEEDLSRRVSDSMRLLLL
VRAYQVRGHTLAKLDPLTGGPLSSEFVPPELLPSTYGFTDADMDRPIHLGGESVISGFLSHGSATVTLREILVRLKQT
YCSTIGVEYMHIPDRHECNWIRERVETPEPFSFSPEQKFHLLDRLTWATLFERFLAMKYONTKRFGLDGCETLIPGM
KTMIDTAADLGVESVVIGMPHRGRLNVLANVVRKPLDALLHEFDLEGNKDHSDDLGLGTGDVKYHLGTSYDRPTASG




KKVHLSLVANPSHLEAVNPVVEGKARAKQQYMGDTERTRVMPVLLHGDAAFASQGVVYETLDLGIWKNFTTGGTIHI
VVNNQVGFTTALRGSRTNTASSYPTDVAKTVNAPIFHVNGDDPEAVVHTLKLAAEYRQAFKKDVVIDIICYRRAGHN
EGDEPRYTQPOMYRMIEKHQSTLDLYRAKLKAEGVVDDARIKOMEDFVNEEHNKAFQASSTHVPNKADWESSYWKGE
KSAHQYSSIRPTAIPDAVISKIGATVSSLPEGMKLHPNLEKLIKRKKLMFESGKNIDWGTAEQLALGSLALEGNLIR
LTGQDVERGTFSHRHAVLHDRETGETYQPLRHIDPAQAPVEFVHNSSLSEYAVLGYELGFSLENPNSLVLWEAQFGDF
ANGAQVIVDQFISSGEQKWQOROSGLVMLLPHGYDGQGPEHSSARLERFLQLSDSDPFVIPEMDPTERRQIQQANIQV
VNVTTPANYFHALRRQVHRDFRKPLIVMSPKRLLRHPRCVSSLEEFSDKGTQPRFRRVINDTAENPVSDDRIRKVLF
CSGNVYYDLAERREKAAINDVAIVRVEQLAPFPFDRVAEQALRYRNATTGWVQEEPMNMGAWTEFVSPHMRTALAKAA
HAHAEPAYFGRAVSASTATGSAKAHKRQLTQLLDAAFS

>NO011l Hsp70 form 1 (chaperone protein DnakK)
MLRRVAATRRAPVSAASFLRSSWNAPAAARLYSAKSGDHIIGIDLGTTNSCVAIMEGSTPRVIENSEGERTTPSVVA
FVKDDHGTNRLVGATAKRQAVTNPTNTFFAVKRLIGRDENDPMTQKDLKMVPYKIVRHSNGDAWLEDSWGKKYSPSE
ISAFTLTKMKETAEGYLGTQVKKAVITVPAYFNDSQRQATKDAGKIAGLQVERIINEPTAAALAYGLTNKGGETVAV
YDLGGGTFDISILEISKEGVFEVKATNGDTFLGGEDFDNTLMQHLVGEFKKAEGIDLSKDKLALQRLKEAAEKAKCE
LSSTVSTEINLPFITATAEGPKHLHIKLTRAQFESLVDPLVQRTIDPCKSCLKDAGLDKSDINNVLLVGGMTRMPKV
QEVVKQFYGKQPSKGVNPDEAVAVGAAIQAGVLKGDVKQLLLLDVTPLSLGIETLGGVCTKLITRNTTIPTKKSQVE
STAADGQTEVEIKVLQGERHMANDNKTLGSFILSGIPPAPKGVPQVEVTEFDIDANGIVNVSARDKATGKEQAIRIQS
SGGLSESEIDRMVKDAETHEEEDRKRKDQTEARNHAESVIYDIEKNLNEFKEHVDQTEAERLREQITELRKTLESAD
DHQAIKSGADSLQRESLKAFESAYKQKASSNDSGSSSSTENKEDDTPDADIKK

>N012 succinyl-CoA synthetase beta subunit form 1 (GDP)
MRKTCRIGTAARATSGRVAATSARSFSSRTLSCGASGFLQSRTSVASSKLIRRAAPINSTQVRFLNLQEFSSKGLMD
QYGVRTQKWKLATTPEEALAAAKELKKNPECKELVVKAQILAGGRGKGVFDNGFKGGVHLCNTPEEAAQLTKOMLGH
KLTTKQTGPEGTLVSKVMIAQSIDLKRETYFAILMDRAFSGPVMVASPQGGMDIEQVAEETPDLIFKEAIDINQGIK
PEQTRRLAIAMGFDDEKKIADAQKQOQMAGLYELFLKTDATQVEINPFAETPEGEVYCVDAKINFDDNASFROKAVFDM
GDDSETDQREVEAAKYGLNYIGMDGNIGCMVNGAGLAMATMDI IKLYKGSPANFLDVGGGANEQQVTQAFKILTDDH
QVKAILVNIFGGIMKCDVIAQGIINAAKEVKLNIPLVVRLEGTNVTIGKDLLEKSGLPIITANDLDEAAQKAVASIG
HH

>NO013 Complex III matrix processing peptidase alpha subunit (Core2/Qcr2/Mas2)
MKPQHAARLSLAKGVTRASSPSASVLGSKSYSSWTATSSLKQAHSSVPQTWEATPQTLDNVQTTTLDSGLKVTTVSS
ELPLAAVGLHVKAGARFETGESRGAAHFLRHLAFSRTSSRSPLTVTREMEVATAAFDVSASRENISYSGQLMPDYLE
DYVWMLRDLMHPLAWEYIVRDAAPQVAAEVHEAETNPATALVEAIHREAYRDEGLGNSIYCPNYRVGAVTREAIIRY
HHERYQASNVALVGYGIKHEQLVAQANKYFPADAFAEDKAPWTTLEAADRKPGAVYTAASSYTGGELRLPGPGNSRV
ALAFEGASLADPDVFAVRTLSSLLGGAARFTRDGPGVGLRSRLARNVLAKGDYVLASSALNASYSDSGLFGVEVEAL
PGHGADAARLLSAELNSLAGSFSVDDAELTRAKNQAKASFFREVESRTGLVDYLARHTLAGTAPLAPAQYAARFDAV
TRDDLARVARRVFSSPLTLVSTGDIHGVPTKEELRPKLKA

>N014 citrate synthase form 1
MRRATVIATKSAASPAAVAVQARALAQSQRLYATASLKDKFSEIVPKEQARVKKLKTEHGDLPLGQVTLSMAYGGMR
GIKGLVTETSLLDPEEGIRFRGYSIPECQAKILPKAKDGKQPLPEALLWLLLTSEIPTEEQTQONLVHEISERSKKFPA
HVSHILKNLPTTMHPMTQFTIGVNALQTESQFAKAYLEGVNKAKYWEYAYEDMLNLISFLPRTAAETIYRNVYHGGKL
IPSDPKLDMGADYAHQLGFENKEFVDLMRLYLVLHSDHEGGNVSAHTTHLVGSALSDPYLSFSAGLNGLAGPLHGLA
NQEVLRFILKLREKFGGREVIDEELKKALWDLLNSGQVIPGFGHAVLRKTDPRFTAQAEFASEYLPNDPLVKLVKQL
YAVVPPVLTEQGKTKNPWPNVDAHSGVLLQYYGLKEENYYTVLFGVSRALGVLPSLVLDRALGLPIERPKSVITEWL
EKEAKKHAAAAPKH

>NO015 succinate dehydrogenase subunit 1 (Sdhl; SdhA)

MRLSRFSRSSALKSSFAGSAGIRTAPSSGLFRRNYAVVSNATPQAGESQGTLTSSYDVVDHTYDCVVVGAGGAGLRA
ALGLTEKGYKTACISKLFPTRSHTVAAQGGINAALGNADNDDWRWHAYDTVKGSDWLGDQDAIHYMCREAPASVIEL
EHYGMPFSRTEEGKIYQRAFGGQSYNFGKGGQAHRCCAVADRTGHALLHTLYGQAVRHNCTFFIEYFALDLIMENGE
CRGVVALCLEDGKIHRFRSHQTVLATGGYGRTYLSATSAHTCTGDGNGMAVRAGLPCODLEFVQFHPTGIYGAGCLI
TEGSRGEGGILRNSDGERFMERYAPTAKDLASRDVVSRSITLEIRAGRGVGKHKDHVLLDLSHIPADILAERLPGIS
ETAKIFAGVDVTKEPIPILPTVHYNMGGVPTNYHGEVVTKKGDNPDCVVPGLMAAGEAACVSVHGANRLGANSLLDI
VVFGRAVANRVEETLKKDTPHKPLPKNAGLEAIHNLDKLRFANGKYRTAEVRDKMORVMONNAAVFRTGETLQEGVK




LIDEVYDMFKEVKTVDRSLVWNTDLVETLELQONLLSQAVLTMHSAEARKESRGAHAREDFPDRDDANWTKHTLSWMD
MESGKVKLDYRPVHDKPLNDEMPYVPPVKRVY

>NO16 aspartate aminotransferase
MRSCPQRRLLTLGFPSVSRTLGGRSSAVLVORGYASSVWSHVPKGPEDPILGVTLAFNKDTSPKKMNLGVGAYRDDN
NKPYILPTVRQATSDLOKRLDEGKEDHEYLGIVGDPSFNKAATKLALGENSQHITDKKVVTVQALSGTGALRIAGDF
LNRFYTHNKQIFVPTPTWANHIPLFTDAGLEVKYYRYYDKAANGLDWKGLIDDINSAPNKSIILLHACAHNPTGQDP
KLDOQWKELEKHIKTKEHLVVFDSAYQGFASGDPEKDAAAVRYFVEQGHNIVLCQSFAKNFGLYGQRIGAVSFLTSTP
EEAINVESQLKILVRPMYSNPPKQGAKIVSAILNNSELATEWRKEVKGMADRI ITMRDRLVHGLKEAGSTRDWTHIT
DQIGMFCFSGLSPEQVDRLANEFHIYMTKNGRISMAGVTSHNVDYLAKAIHEVTKQ

>NO017 nucleoside diphosphate kinase
MRRATSISARTATVARPAARSASRLOLSQVATRTFVSGTAQATSSSARTGAMLIGAAAFAGASYYSFASVKADDKVP
HTGLPGTRFERTFIAIKPDGVQRGIVGEIIQRFEKKGYKLVGLKVVKPTKQFAEQHYADLSKKPFFPSLVNYFSSGP
VVAMVFEGRNAIVNGRKIVGATNPADAEAGSVRGDLCIDIGRNITIHGSDGPESAKDEISLWFKEGELANWESENAKW
VYEKL

>N018 Complex V_ (ATP synthase) OSCP subunit (Atpb5)
MYASRSSGMACRSRLASRVAPRMGNAARLVSARGFSQTLVTQOKKGEATTAAPVFKIDEEFDDYKDVTASNEQVEKN
YREPPVQVTSGKHGEFASTLYATASVLNAVEDVERDLKWLVDASQTIPMFQQFLSSGLPDKKVMRKLLOGVLKGADF
HRLTQKFLVTELLEAGELKLVPDIAAVYAQIMKAHRKEVPVVFTFASLPDKDFLTRQIERVKKYRLEADATPMWEFK
INPALIGGFTVEVGSNYKGNFALSSQFDLMRQQOLKQAEDKWERVRPKELHINSFDTSSLFAPLSGVKITAADLDKTL
ADVLGSKKEAFQAADLDRTLKQALEDAQRDAGFSGDYEKNVLEQTRNLDFEKLKTVKQLDLAQHEKHLMQKHNIADN
DAEGKRKVKAKIEELKRFKELDTSFIGEVLKKHQPETYKKYQSVEQ

>N019 mitochondrial translation elongation factor Tu (EF-Tu)
MASRSFSRLGFSSQITAPARLTLPLRSRADFSRTLPCAYAGAQSYSTYRAKPHFNICTIGHVDHGKTTLTAAITKVL
ADTGLAKFRDYQSIDKAPEEIRRGITINASHVEYETDKRHYGHVDNPGHAEFIKNMITGTSLTDGAILVVDCSTGPM
POTREHILLARQVGVKNIVVWLNKCDLIPDKELQDMVAMEIREELTRYEYNGDSTPIIHGSALEAIELKDTEYGIQA
IRKLLATVDELPQPERQTDKPFLMATIEALYTISGRGTVATGVVEQGKVKIGDEVEVLGMQEDAKKIKGVVTGIETFH
KOMEEGFAGDSIGLLLRGPNRDDLKRGQVVGKPGTLSAHKKFEANVYVLTKEEGGRHTPFGAGYAPQMFFRTANVTG
KVMMEGDKVAVPGETMNVGFETIWPMPLSEGLKFSCREGGMTVAAGVITKVFPMEEEGKKKKGK

>N020_ aspartate aminotransferase
MFKRAATRTTSGSVSSAAVQQORLFASSSSARAASSLWAHLDVAPLDSNHATNAAFEADQSPLKVNLGRGVYKDDNGK
NWVLPSVRMAEEKTIFAEKAGHDYLPFKGWDVFCKRTSEFAFGETNPLLKDKRVATVQAISGTGALRVGAEFLSRFLP
PTHKGVSVYVADPTYVNHLPIFKLNGFEIKRYRYYDPNTNGLDLKGFVEDLONAPEGSVILLHACAHNPTGVDPSFE
QWKLVSDACKERRHVVFFDCAYQGFASGDIDRDGAAFRYFAQEGHQVLVAQSYAKNMGLYGQRVGALNIVTSDAKET
EAVMSQLNQVIRPMYSNPPAYGARIVGTILSDPTLRAQWQKDVKTMADRI IGSRQALVDNLEGLGSKKSWKHITNQT
GMFAYSGLTPPQVQTLRTLHVYMNLDGRMSVSGVNSHNVEYLAQAMHKAT SQ

>N021 dihydrolipoamide dehydrogenase (PDH E3)

MRRGLIQASRSAVPTSASGVFASRAFPRTFIASRGFATAAEQDDVIVIGGGPGGYVAAIKAGOLGLKVTCVEKRGKL
GGTCLNVGCIPSKALLHASHIYEDTKKYFPDHGIVFDNVKLDLGAMMKSKEKAVNGLTSGIEFLFKKNNVKYVKGFEFG
KVSGANEVTVDLAEGGEKKLSAKNIIVATGSDVIGLPFLPIDEQRVVSSTGALALKEVPKKMVVIGGGIIGLEMGSV
WRRLGTEVTVVEFTDNLCGGAADGEVAKEFKRILAKQGMKFKMGTKVTGAKVEPSSITLITEPRDGGKTEEVACDVV
LCSVGRRPYLDGLGLENVGVKLDNRGRVAVDDHFRSNVPSIYAIGDCIPGPMLAHKAEEDGIAAVEIIAGGHGHVDY
NVVPSVVYTHPEVAWVGQTEEQLKAQGIQYKVGKFPFKANSRARTNDDDEGEFVKY LADAKTDKVLGVHMIGAMVGEM
IAEPTLLMAYGGSSEDVARTCHAHPTLSEAVKEAAMATYDKATIHF

>N022 L-alpha-aminoadipic semialdehyde dehydrogenase

MKRLSCASKQFVVPSRASLHLQGRRGLATGGSQYAKHARFLOSLGIEEGVNDGVCIDGKWSKGSGEVVDSVNPAYNE
TITRVATAGLKDYERAIEATKSVEKMWAEVPAPKRGEIVRQIGDELRKHLEDLGALVSLEVGKITQEGIGEVQEFVD
VCDYAVGLSRSFSGQIFPSERPNHYMLEQWNPIGTTGIITAFNFPVAVMGWNAALALVCGNPLIWKGAPSTNLCTLA
TOQRIIQRVLERNGMPGSICVALTGGAEIGEAISKDPRVPLVSFTGSTQVGKIVATQVASRMGRSLLELGGNNAITVL
DDADLTLAVRSILFAAVGTAGQRCTTARRLFLHEKIHDEFLGSLKAAYEQLGQKMGDPLEKNTLLGPLHRPSSVDLY
KNAVAKAQEQGGKIITGGKVKTDRPGNFVEPTIVSIKHDAPIALHETFAPILYVSKVPDLDTATIRYNNEVAQGLSSS




LEFTTNQONVFKWIGPSGSDCGIVNVNIPTNGAEIGGAFGGNKETGGGRESGSDSWKQYMRRSTCTINYGKELPLAQG
IKFD

>N023 methylmalonate-semialdehyde dehydrogenase
MQSIARLSARSAPRKAGSIARFHTSTAPLASTTKLFIDNEFVESKATEFVDVEFDPATQELVTRVPMATKDEMQAASD
SAKKAYAQWSETPISARARVMFKLQALISENMEEIARCITKENGKTLVDARGDVFRGLEVVEHACSTGTVLMGETAE
NVGKNIDTYSYRQPLGVCAGITPFNFPAMIPLWMFPLAVTCGNTFLLKPSEKDPGASMIIARLAREAGLPPGVLNVI
HGAHDSVNFICDDPAIRSISFVGGDAAGRHIHSRGTSNGKRVQSNMAAKNHAAIMPDANKEATLNSLVGAAFGAAGQ
RCMALSTAVFIGESKEWIPELVERARKLKLSSGFTPGADLGPLITKESKDRVIRLIQSGVDQGAAIPLDGRNVSVPE
FPKGNEVGPTVLTGVRPDMTCYKEEIFGPVLLCLTADTLEDAIQLINNNPYGNGTAIFTRSGAAARKYQHEIDVGQV
GINIPIPVPLPFFSFTGSRGSFVGASHFYGKAGVHFYTQTKTITSLWKEEDLSQFGTNMPILSKH

>N024 putative novel Complex V (ATP synthase) subunit AcAtpN2
MMKRGLRQVPRSVILGQRQSAQAMRLFASAAPSPNVDEIQFQVIGDTATAEYPTRPFTSKSKAQLEEGVQRKANQTR
GQFEAKFSADTPEGALFKDVVQIKPYDEQLLKAELEHVTINPTIQPTVDTAVNTKNHNFLTEFMASRTAGYLEDPTLY
FSYGENPSATLNPNWSTQLSGNLDALVKRELVDALAALSAEVKEIDALDQOQAKKAHEELLOKLOADIDILTNKELFA
KSLESSGMSPLHVAQMTDIVTTDPLAVQALPLAQKQAAELAQFRQQSATFQQYSQLVADSRELVKQLQOASGLQFDAS
KVSF

>N025 isocitrate dehydrogenase, NAD+ alpha subunit

MRRTSAVALSRTSTSAACNARTLSVGSQRMLATSTGTEAPPASLSTGVRRGLALGSEIPVTLIPGDGIGKEIADSVV
GVFGALRVPIKWEVFERVGDITONFDLLTSLARNQLCLKGQLKTDYEDSEHFKNNNLVLRKSLNLYANIVPIKSLPG
ITTRHSGIDMVVFRENTEAEYSGFEQEVTSGVVQSLKVVTRAACIRIAEAAFGYAAAAGRKRVHATHKANIQKMSDG
LFLESVREVAKKYPTVEFKEMIIDNTCMQLVONPKQFDVLVTPNLYGNLIINVGSGLVGGPGLVAGANYGLHGEAVE
EPGARHVAADIQGANVANPTGMLLSGVMLLRHVGLNEQAGRLEKATIHDILLRGKVLTKDVGGFATTKEFTKAVINHL

>N026 Complex V (ATP synthase) gamma subunit (Atp6)
MRRVSSVGLRTSAFELRTSAVQTARTFERNELGPVGVRHYPGNLKELRLRLVAIKNIKKITSTMKMIAAAKLNKAQA
VLFKTRPYSESSQRFIQEFFPSPQEGEPNPAEEASAGKHLIVAVTSDRGLCGGVNSSIIKASAAVLRNHPENTQLFL
VGEKSKAALQREYANAIVYAVSEVGANKKTSFTEVAQVAELIARQPADNVTLLYNHFNSVLSFTTTRKVFPSPKTEV
EAERKFSAYEFEGSHEEILADYWQFSVASQLYSAITESQTAEVATRMTSMDNATKNASEVLNKLTIKYNRTRQAATIT
TELTEIVSGAAAIEEASS

>N027 phosphoenolpyruvate phosphomutase
MLARRSSSVAATSAVRLTSSTVTASGLVRPAASATAVISSRNASTKSKAQQLRDMLTSNQLEY IMEAHNGLSAKIVE
EAGFKGIWGSGLSISAQLGVRDSNEASYTQVLEVLEFMSDNTSIPILLDGDTGYGNEFNNARRLIRKLEQRGVAGVCI
EDKLFPKTNSLLEGVSQPLADIDEFCGKIQACKDAQKDDAFSVVARCESFIAGWGLDHMMQRAEAY SKAGADAILCH
SKRSDSSEIQAFMKAWKERGNKTPVVIVPTKYYTTPSKDFQDWGVSLVIWANHNLRASVAAMQOQTCKQIYADQSLIN
VEGKIAPVNEVFRLONNAELKEAEKKYLPKKDKKN

>N028 ornithine aminotransaminase
MORSRITGATRLFGAPTRAALGARTFAASTQAKELPQTLKTSEDYIAVEDRYGAHNYHPVPVVLSRGEGVHVWDVEG
RRYLDFLSAYSAVNQGHCHPKIINALNEQAKKITLTSRAFHNDVLAPYTRFITSYFGYDRVLPMNTGVEAGETAIKL
TRKWAYLKKKVPKNQAKVIFAANNEFWGRTIAAASSSTDPSCYEDFGPFTPGFEIIPYNDLNALREAVKDPNTAGEFYI
EPIQGEAGVVVPDEGYLREAKRICKEANVLFIADEIQTGLGRTGKMLACDHEGVRPDILVLGKALSGGVLPRLCRSD
R

>N029 2-oxoglutarate dehydrogenase E2 subunit
MMKRTASMGRRPLFSACLVVQSNRGAAATLSGLRGVCSSSSHNGTGRIVASLTSHSRSGLNVLPKRFYATAEVKTQA
VPPMGDSITEGELKNWSKGVGEHVAVDDLVAVIETDKVAVE IRAKEAGVIKEHFAEEGSTVSVGAPLFAYEAGAEAP
KKAEVPKEEPAKKTEQAPKPEAAAPKAEAPKTAAAPAAATEGKAAPKAEASKAPAPKTASPVAGGERKVKVTRMRER
TAQRLKDAQONTYAMLTTFQEADMFNLINMREDFKEEFQKKHGVKLGFMSAFVKASAAALKEIPAVNAVYDGSNREIT
YRDYVDISVAVATPRGLVVPVLRDCDHLSFADVEKRLSELSVKARKDEITLEEMAGGTFTISNGGVYGSLMGTPIIN
PPOSAILGMHAINKRPVVVNDQVVIRPIMYLALTYDHRLIDGKEAVTFLRHIKHSIEDPRRLLLEL

>N030 isocitrate dehydrogenase NADP+



MRRQAINVAKRSTPTTWALAQRHLGATAVALTHSQVRLAHKKIDVKNPVVELDGDEMTRI IWKRIKEELILPFLNID
LKYYDLGIEYRDQTNDKVTIEAAEAIKQYNVGIKCATITPDENRVAEFKLKKMWKSPNGTIRNILGGTVFREPIICK
NVPRLVPGWSQSIVIGRHAHGDQYKATDLVVPKAGTYDLVFTPADGSPKEVHQVYDFKTPGVIMGMYNTDESIEGFA
HSCFQYALAKNWPLYLSTKNTILKQYDGRFKDIFQAIYDKDYKSQFEANKOQWYEHRLIDDMVAFALKTSGGFVWACK
NYDGDVQSDIVAQGFGSLGLMTSLLMCPDGKTVETEAAHGTVTRHYRMWQOKGQPTSTNPIASIFAWTKGLEHRAKLD
NNTALAKFATALEEACVETVESGKMTKDLALCVHGSKMTNKDWLTTDDFLAAIRDTFQSKVEKE

>N031 trans-2-enoyl-CoA reductase (NADPH)
MKRTFTITGVAPRTLTRSLOANPVVLSARLFATLPSEAKVIKYHATGQPEKVLKLETEKLPQVGDNDVLVGFLAAPI
NPADLNMVEGVYPIGPKAPAVGGNEGVAEVLAVGSKVKGIAVDDWVIPAKPGFGTWRTHAVAPESSLLKVKKDIKPE
YAAATAVNPCTAYRLLNDFADLKPGDVIIQNGANSAVGQAVIQLAAQREVKTINIIRDRPDLGDTVERMKSYGAYMV
VTEDKLGTPAFHRLISDLPKPKLGLNCVGGTSATEIARVLEKDSTLVTYGGMSRKPVQVPTSLLIFRNIQLRGFWLS
RWVEEHSAEERLAMINTCWDLVKSKRLRMWAERYPLEDFAAALNRTTQAQRNRKAILVMKP

>N032 pyruvate dehydrogenase El beta
MRRALSSVSRVASTSSAPLLGSAALRSRAVAALATAVEPKKISVREALREAIDEEMERDSRVVMLGEEVAQYQGAYK
VSKGLMEKFGRERVVDTPITEAGFAGIGVGAAMSGLVPIVEFMTMNFSLOATIDHIVNSAAKLRYMSGGMYNVPIVER
GPNGPPRAVGAQHSQCFGAWYSSVPGLKVVAPWNCNDAKGLLKAAIRDPNPVVFLESEIGYNETYELSPEAQSKDYV
LDIGKAHIEKEGSDITVLTFSRMVGVALEAAQKAAEKGISVEVVNLRSLRPLDLNTIVNSIKKTNREVTIVEEGWPQC
GIGSEIIALANEHCFDFLDAPPERITGADVPMPYTWPLEDEAMVQTQONIVNAIERVCYRNTTNQ

>N033 fatty acid-CoA ligase
MLQORSSSLLRSAPASRAASLVSGAQCYATKAGEAAPLLNKTVGELLSDQKAKYEHKDVLVVSHQDIKWTHVELDKYV
RGWGNGLPEARVTRKPAPATPDRVLSFLANDAENIVTQLGTATAGRIVVPASPETTASPAEVDAALKTLQARMVIVP
ARFEDRNNIDALNALDEEIPTWPLGVALNLKKYPNLKHVVNTGEQFYRGHTMWRDLMVYNPTPSNLPAAGSVSPSEA
VLGYLSGGQTAMFSHSAVVNSGALFGSVVGLTSSDRICVASPLHTGHGLOQAIVAATIAHGAVAVVPSLVFEADQVLAS
LARDVCTVLQVSPQQLKAVLDSPVLAKHDLAALQKLVIVGSAHESSAEVAQLVERATSALKVKEVVVAHTAPNVAGV
LFAGSATQNASSPAAGRLLPHVEAKLVDGGKAVKPGASGKLYVRGENVTQGYWGAEKAAVDKEGWLDTGLQASASAD
GLYTIKH

>N034 succinyl-CoA synthetase alpha subunit
MRSNRASLLRTCATTSAPSFATRRLYAAASKPRVLINKDTKVICQGFTGKQGTFHSKQAIEYGTKMVGGVSPGKGGS
KHLDLPVENSVKEAKENTGADATVIYVPPPFAAAATITIEAIDAEIPLAVCITEGIPOQODMVRVKKRLMAPGCKTRLIG
PNCPGIIKPGECKIGIMPGHIHTPGKIGIVSRSGTLTYEAVGQTTAVGLGOSTCVGIGGDPENGTNFVDVLKLFAED
PQTEGIILIGEIGGSDEEAAAQWIKDNALVSKKPVVSFIAGLTAPPGRRMGHAGAIISGGKGTATSKIQALQDAGVT
ISESPAKLGSTMLAAMRAAGKA

>NO035 propionyl-CoA carboxylase alpha subunit

MLRRAARCSTSASHVELLPKMGVRAFHRSLAPRQAEKL.FDKVLVANRGE IACRVMRTCKRLGIKTVAVYSEPDAQAT
HVRMADEAICVGPAASAQSYLRVDRILEAVKSTGAQAVHPGYGFLSENEVFAKALEENGVQFVGPPSSAIRAMGDKI
ESKKLAKAARVNTIPGFLGEVNSDEEVLKIAGEIGYPVMIKASAGGGGKGMRIAWNDEEALSGFRLSKAEAKAAFGD
DRMLIEKFIDNPRHIETIQILADTHGNVLYLNERECSIQRRNQKVIEEAPSPLLDPATRRAMGEQAVALSRAVGYASA
GTVEFLSDQHKNFYFLEMNTRLQVEHPITEKITGVDIVEEMLRVAAGHKLKLRQEEVPLNGWAMECRVYAEDPYRNF
LPSIGRLRTYKEPHAADGSIRVDAGVYEGGEVSVFYDPLISKLVTWGPTRDECIKSMSYALDTYQIEGVNHNVPFLR
SVMENQRFQSGKLSTNFIPEEYPEGFKGHPVTPADIDELIASAAATHLSRSRRDATISQQLHARPFTSENMDLVVTV
EGKNYPITLVQEPTASPAAGASTHPAIPSLEETDECEVVIKQDDGOQERRVKVNYQWQLDSPIFSAIVDGKDVTMQLA
QALPVGYRLVHLGTKFDVLVRTPRQAELAVLMPKPVVQDFSSTVRSPMPGLVISMRVKKGDKVTVGQEVAVVEAMKM
ONVLRAERDGEIEDVMVTPGANVGVDEVLITFKKADAAKEESKKQ

>N036 coproporphyrinogen III oxidase
MSETWKQPLSYLGVAALSAGAAVAGYRYLTGYRYTTVVPPPAAAAAVVPAVVDESTNADEIELAFKAVONHICQFLE
DESGQRYKEDTWSYDKGSGGGISRVWEALSDDERHLLLEKGGVNFSGIHGAAMPDSAATQFKIPPNTAFRATGVSLV
IHPRTPHVPTIHANIRYFECGPRWWFGGGVDVTPYYVNRERVVEFHKLLRALCEEWGYSYEAFKKQCDAYFLNTHRK
EARGVGGLFFDHLTTSDALPKSKKEICDFLVALGMLFPQLYGPFIHEGKDKEVTPEQREFQLYRRSRYVEFNLLHDR
GTKFGLOSEGRVESILMSMPPLARWKYNWHPEEGTPEAELYDIITPKDWASM

>N037 dihydrolipoamide acetyltransferase (PDH E2) form 1



MKRGVSRSSRVARGVKGTSATAQCLRATAVAQRSASTLSSTSRRSASPLFSGPVARSTATVQQFGVRSYATLPAHEV
LGLPALSPTMTQGNLAKWLKKEGDKIQPGDLIASIETDKATVDWEATEAGYLAKILIPEGSKDVTVGKPAVVTVEEE
EDVAKFKDFSPEGGDAAAPAAPKEEAPAAPKAAPAAPEQPKAAAPAAPKAAPAPQAAPAGGRVFASPLARKVAQEQG
VDVAAVHGTGSNNRVIRADVLDYAAKGPAFVPAATSVPTPAPGGLFTDIPNTQIRKVIAARLTESKQTVPHYYLSIE
CRMDKLLKVRQELNAKGEGAYKLSVNDFIIKAAALALQKKPTCNSAWFGDY IRRYHNVDINVAVSTDEGLEFTPIVQD
ADKKGLATIANTVKDLANKAKEKKLOQPHEFQGGTFTISNLGMFGVKQFAAVINPPQSCILAVGGTEKKVVPNEDKET
SAAQPYATAHVMTVTLSCDHRVVDGAVGAEWLKTFKELVEDPVKMLL

>N038 universal stress protein family member
MSNPKETTQQRAHVVALDGSEDADKAFVWALRNLPKNDKLVLVHGIHTQPLENPHMDWMDQATTLSREERARLAKER
HKALFSHYEKRCKEADRVCTFETIKFRSNGELANNICQVAEEDRASTVIAGSRGLGLYDRVMLGSVSTALLNRCRCS
VLIARDSS

>N039 short chain dehydrogenase/reductase family member
MRRTIATHCNLAALPMRRGFASAVPAARRLEGKVAIITGAANGIGREASLIFARQGAKIVAVDLGDARETVEGVKAE
GGEAVYVKADVSKAGDCENMVQVAEKTFGKVNILFNNAGIMHGDDNGATDTEEKIWDLTMNVNAKGVEFGCKYGIPA
LRRAGGGSIINTASFVAILGAATSQIAYTASKGAVLSMSRELAVIHARENIRVNALCPGPLKTELLMSFLNTDEKKQ
RRLVHVPMGRFGEAQEIAQSALFLASDESSYITGSTFLVDGGITAAYVTPQ

>N040 uncharacterized
MOQODPSVPTTASSAVSSSVSNNRLLVGLGVGALAIAGAVGLAFWLGGQPKIKRKRAAAKKAGAAAGAKGAAKAKVGP
GGKKPMVRADDAKITLEKAAKMTIEEIQDGLEQAEREGDKASQINILFLLASSLLOQEQLEKQHIEAAVQYYNIALQ
FAEEINSEMLGPILLELAVLSENFKNYPQAMALFEQGLRNFIETPEEEVEATNTKHILSLEVMLTECYFNTKQHQRG
IEFLLDYLKRTEGRKEHAELFPSIMLSVGEFTYALKDYPACIDYLEQGLARAEGTDLPPDLAMLYNYYLAWGNVKAE
RNEQAVKYLERYLDAAKVAKAPVESTLESIMSLVICYKEQGQLDAAVKTVDRALQALKQIDEAEHPLLCLKQFYFLG
LYCLNKLEQLDRARDLLERAYQLAKSNSTLSKEMPWGTIAIDLAEAYHKLKMRQEALKMIETGLTALRERDTSLVPP
ALTIRQAKIYSEMGDKATAVRALEEALQVAEELKKKESATVGDAELGSGWLCRFLRFQLGKMYTLMGQLSKADALLTE
AFNSFVGTTDLEIRTVVLATIASNLVQAGQKEAGLKKIQEVLDVLATPTTQKLNQGDIRTELGECYLFLGDYAKAKQ
ELESALEQFAKEKNEKSELLVLVRLAAIHDWLGEVDRALECLALAEKAKERDSSVIHLGSVGAGYALHHLTVGDIAK
AQAQADQAAAYVDPACCGATPLNVLAFNGLLAETNFWSNRMEASIQHFQRCLOHIATFPYARENIVSILNVQTRLAA
LSLYTENRDQDANALAMLGQLLPLARTRGSLHHVAQLLALTGLAKARALDNAEAEAAALFAEALSVAEETADRRTLA
FVSRLAGAFYTRHAAADKADEGRKHLDQALALARQLGDQLLEAVVLRDLAIVAVNEQTGSDEDKGRTWKEATADALA
IAERTGNAYLANLLAHLPGQAPAAASLPLEPLVVEQQTTTETAPAAPVEAVEEAKPEEKLPEVVAELTPTQTEEEDT
KSSAEVVQEANEEEAKAEAEEKEEAKQQEEQEQESRTEEESDTKTNAEVLOQEANEEEANAEVEEKEEEATPAQTEEE
SETKSFAEVVAEAEEKVTIEDVAEEEHDE

>N041 hybrid cluster protein (hydroxylamine reductase, putative)
MKRLQHSTARASAVLRTSSSAAAGVSSRRLVASGAQSLTTSTRATALTSRALPRIAGTRALHASAGLRAAAAANAAG
APDMFCFQCEQTRDNKGCMTVGVCGKTPEVASLODLLIHATKGVSIYAKGARDLGGLSDREVDNEFVLRALFSTVTNV
NFDSARFNAFLKEAYDMKTRAKALYEKAKASASPAALAKAQAEEQQEDQWHPTAFKFHSGMSLEELEAEGHRVGVLQ
RREVYGPDLSGLQEMAMYGLKGMAAYAEHAFVLGQESDEVFAFCHEALARLSRKNEQTLEGLLQLCLDVGKVNVEVM
RLLDLGATTRYGHPKPTPVRTTAVKGKCALISGHDLRDLEELLKQTEGKGINIYTHGEMLPAHGYPGLKEKYPHLVG
NYGGAWQQOKIEFSSFPGPILMTTNCIIEPRKSYKNRIYTRSVVGWPGVTHIPDYDFSALVEQALAMDGFEEDEPEK
NTTMTGFARNTVLSVADKVVDLVKSGAIKHFFLIGGCDGAEGERNYFKEMALNTPQODTMVLTLACGKYRENKFFDQF
GTIGGLPRMLDIGQCNDAYSAIQIASGLQQAFGLKDINQLPLSFVISWFEQKAVAVFLTLLELGIKNVYLGPQLPAF
ATPAMLDILVKSYGVKQINNVQADMKAMLARP

>N042 glycine cleavage system P protein

MKQSIRLAPSSARTVGRVAPLMRSRFLAAQGSRAVLYRSSSSKVFPPLDTFPRRHIGVTDASVQEMLSELQLKSIDE
LVHKTVPANILREPLNFKETGPRGESELLQEFRSNLQOKNKLLRSFIGMGYYGTITPAVIQRNMLENPGWYTPYTPY
QAETAQGRLESLLNYQTMVTDLTGMDIANASLLDEATAAAEAMAMCFAGTKKKGAQAGSFFISDDCHPQTIAVVKTR
ATALGVNLIVGKPDTFDFKANEVVGAIVQYPTTDGRVVDYGDFVKRAHEHGVAVACGTDLLALSLLKPPGEFGVDIA
FGSAQRFGVPMGYGGPHAAFLATADKYKRNMPGRI IGVSKDVTGEVALRMSLQTREQHIRREKATSNICTAQALLAN
MAAMYAVYHGPEGLKQIAQRVHTMTRVLAQGISQAGYQLOGNEFFDTLTVHAGEGGADAVVQAALEKGINIRKLDGS
RVGVSLDETVSDKDLVDLLOAFTKAKTGKEGSVSLEQLLAAVQSGGSRALGDLSAHQRASGYLAHPIFNSYHTEHEL
LRYLFRLOSKDLGLNTSMIPLGSCTMKLNATSEMFPITWPEVSQLHPFVPLDQAQGSIEMHKELESLLSNITGEDAV
SLOPNAGAQGEYAGLLCIKKYHETRGENQRDVCIIPTSAHGTNPATAVMAGMKVVIVPCDKDGNIDVAELRKKAEEH




KDKLAALMVTYPSTHGVFEESIVDICNVIHANGGLVYMDGANMNAQVGLTSPGNIGADVCHLNLHKTFCIPHGGGGP
GVGAIGVAKHLTPHLPNSPLVPVGGPKSIGAISAAPYGSSAILPIPYVYIKLMGAQGLRKATEVAILNANYMAAKLK
DHYPIVYMGKQGMVAHEFILDIRPFKAATGVEAEDVAKRILMDYGFHAPTLSFPIAGTLMIEPTESESKEELDREVTA
LIKIREEIKEIEEGKLPRDNNPLHHAPHTQKVVCGETWERPYTRERAAFPAPWTKVHKHWPAVSRIDNAYGDRNLIC
TCPSPEAYAEHQ

>N043 NADPH cytochrome P450 reductase
MORACRLSFRTHGGLPHSTHILPSTHSASGRLCQRHLHPSPKALAEVKSMKVLWGSQTGTATGFADDLARELSAQGT
TATSMDLRKYNSKKLATEKEPLALVLACYGQGEPTDNAKQFYDFVMAKERKQGSLKDVRYTVFGLGQSKAYPACYQA
VGRSVDKRLEELGAQRIFARGEGDDSDDVEADFTAWKDKLLQSLTGAGGDGESADAANTTAAAAPAAAAPAAQPPKA
EPEKPSVQIRVLDRSAAPASTYQRNPAEPISIVNPVEARIVENEELQSAASDRSTRHLEIELSNTGITYQTGDYLGV
FPVNDEQMVNDLLQSLNIDPDQVIALKSAADGAGEFSTPRTIKQHFLENVDLTGRPRKSLFARLSAFAGDEATRARL
SSDDYAEFCVREKRGLYHILKDNPSLRLGLDSLLSLAPPLLPRYYSIASSPKFKEGRMQLTVALAKTKAESGADHYG
VCSRYICALKPGQTARLEFVKTSLFRLPKSPEVPIIMVAAGCGIAPFHGEFMQERKLQCDQASLPYEKSKNVLYFGVYS
KSKDFLYESELTGYERDGLLKLRMAFSEDHAPNQPPTFAQHRMME DMPMLWQLIEKEQANTYVCGHTLLFDGVKEAL
QRTMTEVGRVPANEANDRIAQLONSGRLQVDVY

>N044 homoisocitrate dehydrogenase (Lysl2)
MNRCGARASLGLCRQRLASSPTAAARLYSSATVKIEKTGEPVKVALIPSDGVGKEVVPEARRVLEAVEPHLPFAFSW
VPLHAGWETFQQQOGVSLPKETIEGLKGCDGALFGAVSSPSHKVEGYSSPIIGMRKALDLYANLRPVISAPIKTSRPD
IDMLIVRENTECLYVKKERMENGPQGRVAIADRVISEYASTRIAQMAFSQAERRAAVRAGSKRPARVTVVHKSNVLS
VIDGLFRECALEVAKKYPHIEVEEQLVDSMVYKMILDPOQRYDVVVAPNLYGDILSDAAAALVGGLGLAPSANVSDSF
ALCEPVHGSAPDIAGKGIVNPLATIRAAALLLRHLRGPHADAAAQMGDVIEEAVNRALAAGPLTPDMGGKASTTQVT
DAVIEHLKSLLLNKH

>N045 FAD-dependent pyridine nucleotide-disulphide oxidoreductase
MKTTQRSQLRLAARAPQGRVSGLRSASVLRRSVHSKAAHGSSPSVVQHDVVVVGGGAAGLSVSHQLRRAMKGLDVAL
VEPSSKHYYQPGWTMVGGGVINKRETERNEADLIPAGAKWIKSAVDQFVPEENAVVTSDGQTVHYKYLVVCPGIQIN
WDNVKGLRDALGKKGVSSNYSYEYADKTWDHIKHFNGGNAIFTHPATPIKCGGAPQKIMYLAEENWRKRGVHADVSF
YTGGPAIFASPYYGKVLTRICQERGIHTHFKHDLVEVRGANQEAVFKDLNTQELVTVPYDFMHVTPPMGPPSEVKSS
PLADAGGWVDVDKHTLRHKKYANVFGLGDASNLPTSKTAAAVSSQAAVATANLLATIRDPNAALPESYTGYTSCPLV
TGYGKLVLAEFDYSLQPCETFPVDQSKERRSMYHLKKDVMPPMYWHGLIKGHWKGPRHHATTRLLKDLVNKPQQQQOQ
S

>N046 NAD+-dependent aldehyde dehydrogenase
MLRTVPLASSRVAGTTAHGLSAARALATLPKIKHTKLEFIDNEWVSSSSGSTFQTVNPTNEEVLADIHEAGEADVERA
VASARHAFDKGPWSKATCYDRSNLLNRLADLVELHRDELAALESADNGKPVHIANAADVGLTIQCLRYYAGWADKIS
GKTIPTASNDYFTYTRKEPIGVAAQITIPWNFPLLMAAWKLAPVLATGCVSILKPAEQTPLTALRLAELIREAGYPAG
VVNVLPGQGNAGALLAKHNLVDKVAFTGSTEVGHKILAASAASNLKRVTLELGGKSPNIVLPDADLKEAIAGAHFGL
FFNHGQVCTAGSRVFVHKKQYDEFVEKSTELAKKRRVGNPLHAETEQGPQVSQEQMERILHFINIGQKEGASMTAGG
ARVGDKGYFVAPTVFADVSDNMTIAREEIFGPVMSIMKY SELDEVIECANDSVYGLAAGVWTRDVGKAHYVASKLRA
GTVWVNCEFNVYDSAQPFGGFKRSGMGRELGEEALANYLEHKSVTTKLF

>N047 prohibitin 2 (Phb2)
MSKSPFQGLVKANLPGMGGKGLKTAMSLAVVGVGASAVAYNSLFTVEGGQKAIIFSRFSGVLPKVYNEGLHFRMPWL
HIPHVENVRTRPTSIPSLTGSKDLOMVNITLRVLTKPKWEKLPEIYKKLGTDYDQRVLPSIVNEVLKGVVAREFNAAQ
LITQRELVSGMIQDRILRERAADFFIDLDDVSITHLSFGREYTAAIEAKQVAQQEAERAKFIVEKALQDKRSIVIRAE
GDAESARMISEAVQSNPYYLELKTIEAARDIAGSLANSQONKVYLSSDMLMFNLLSSISGSNTASSLVGSVLSAKDAT
IARQ

>N048 enoyl-CoA hydratase (crotonase)
MRRSTKIVTSAMRGSAMPARMOVMGASMRLYTTESAAPQYTNILVEKKEGGVGLITLNRPKALNALCDELIHELNDA
ARRFELDNEVGAIVLTGSKKAFAAGADIKEMSTKTYMDTYKNNMFSAWDNLTKIRKPIIAAVNGFALGGGCELAMMC
DIILAGDKARFGQPEIKLGTIPGVGGTQRLTRAVGKSKAMELILTGDFMNAEEAKQSGLVSRVVPEDELLTVALDMA
KKVASYSQPIVSMAKECVNQAYESTLHEGVHFERRVFHSTFATNDQKEGMKAFIEKAQPAWTHS

>N049 Hsp70 form 2 (chaperone protein DnakK)



MRATGRLNPMQGKMAFASLGGCRATAASSSASALFNRSAAMRSTFAGPVFSRRYTSTSDPLVMGIDLGTTNSCVAVI
ENGKPRVIDNVDTGYNTTPSMVAFTKDKATGQQTMLVGDPAKRQCVLNPRGTVYGVKRLIGRRFDSEEVAKIKKHVP
YEIVKAANNTGDAWVSVGGKSYSPSQIGAFILQKCKESAEKHVGQTISKAVITVPAYFNDSQROATKDAGAIAGLDV
LRIINEPTAASLAYGFSEENSKERQRLAVFDLGGGTFDISILEIGDGMCQVVSTNGDTFLGGEDFDETVLQYLMNEF
KKKEGVDLSKDVFAIQRLREGAEKAKKALDHMPNYEINLPFITRDKNFSYSLTKEKFNELIKPLVDRTIKPCQSALK
DAGLDKVDNVILVGGMTRTPAVIEKVKEVFGLNPSKGVNPDEVVAMGAAIQGGVLSGKVNSLILLDVTPLSLGVSVK
GDLFSRIIKRNSSIPCSNTQTYTTAADGORQVVFDLLQGEREIASANHLLGQVTLPVMPAPKGIAKIDVTENIDVNG
IVHVTAKDPVLNKVATVQIQANSGLSQRDIDRMLKEAELQOKERDQQIKELAEVKNEAETLIRSAETDYLHNDVVPEE
DKETIRQAVSQLOTAMDGNSDELKTIYASLKDTILNVGAKLYQQGGASSSSSNDGHNHDNNNQETKQ

>N050 Complex I (NADH dehydrogenase) gamma carbonic anhydrase subunit (AcCA2)
MLKRFSYVLGNTVRETAYALDRVGCRLOGNYAFTEELSRHRRVMGLYDKQPAISQDVFIAPNASVIGSVSLGEGANV
WYGSVLRGDVNDISVGKKSSIGNRSVVHASGGLTTLAPTKIGDNVVVGDGVVLHGCTLEDECRVDDGAVLNDNVVVE
KHAIVGPGAVVTSGKRVPSGQVWAGNPAKYVRDVSEEEKEFAGWAEKRYTQAKAHLAQTIKLAEEKEVDLLTEDILR
EMRPGTRFAD

>N051 Complex V ATPase inhibitor protein Inhl
MMRRAATRSALCRPSFAPTAARGYSSVLEAGGRLGEREKAVEDRAIRGHDLELLKKLRDTLGIQENQPIPETVVSQV
SSSSSSLNPFAQRAQSQQPSSSSHNDEPLTRGEFLEFRREIVQRLRNLEDDIMDLQTRRK

>N052 methylmalonyl-CoA mutase
MLSLRRSARASTLVRTPAPLLALRSTGAPSTARHFSMSSRVLASTAENEAEWKKRATKELKGSPKHEGKDPLESLSF
ETPEGIRMKPLYTPTDVAGLDLTTNPYPGLFPYTRGPYATMYTNRAWTVRQYAGFSTAEESNKFYKQONLAAGQTGLS
VAFDLATHRGYDSNHPRVKGDVGMAGVAIDTVEDMKVLEFKDIPLDKVSVSMTMNGAVLPVLAMY IVAAEEQGVKQAL
LSGTIQNDILKEFMVRNTFIYPPKPSMRVVGEIMAYTSKNMPKYNSISISGYHIQEAGADASLELAYTIADGLEYVR
TGMAQGLSVDNLAPRFSFFFGIGMNFYMEIAKLRAARKVWSQLIKEKFSPKDERSLLVRTHCQTSGWSLTEQDPYNN
IIRTTVEAMAAVLGGTQSLHTNAYDEAVGLPTVTSARVARNTQLILRDESGIPKVIDPWGGSYMMEKLTDDLANTAL
DIINEVESMGGMSSAVEKGEFPKLRIEQVAAKRQAAIDSGEQVIVGVNKFRLAKEEKMDVRQIDNTIVREAQIKQLEQ
IFAGRDKAKAEQCLANLTKAAAGELSGNLLELAVEAARARCSVGEISDALEKVFGRFQLNDSLVSGVYAASHPQQDL
THRIQGLSEQFLKDEGRRPRILVAKMGQODGHDRGAKVIATGFADLGWDVDVGPLEFQTPAEVARQAIDADVHAVGISS
QAAGHKTLVPDLVAELKKQGAEDVVVVVGGVIPPDDYDFLYKSGVSCIFGPGTRIPDAAEQVISSIKKKHLKSAVTA
Q

>N053 uncharacterized
MADERRQALTRIIGERLSNCFGLGNAADQCVAVKGENDEECLQLESLRLHCFAELLCPQQOAQRAVTCLQTRRNPSLC
ODDIKALRACTGPAFDHFVDRYPQHSLVDRTEKACAGPSDKLTSCIEANKGDASKCQVELKEVDLCVGSVICPAEGR
TLGECLRNGTEDSCASQRQAFSACVAEGRLKFWEELGIPVNEFAAKQ

>N054 isocitrate dehydrogenase NAD+ beta subunit
MRAASHLRLRSLPARLGSPLSHASSAPLVSRRLYADKPVENKTVTLIPGDGIGEEISEAVVQIFAAAKVPVSWETVK
VSTTTAKEGSLSSLLGGDVLESVKTTRLALKGPLATPIGKGHMSLNLALRKQFNLYANVRPARSTIPGVKTPYDNVNI
VVIRENTEGEYSGIEHQVVPGVCQSIKLITREASRRVAQYAFQYAETHKKDKVTAVHKASIMNLSDGLFLKSCREVA
CAYPFVEYEEISVDKVCMQLVMAPEKFQVLVLPNLYGDIASDLCAGLVGGLGLTPSGNIGADSAIFESVHGTAPDIA
GONKANPTALLLSAVMMLRHMGLYTHANRIERAAYDVLREGKVLTGDLGGSATTTQFTDAICKRVANDHEA

>N055 malate dehydrogenase (decarboxylating) [NAD-malic enzyme]
MRRFATRAGGMSSCRLAATSAFARPAQWARTLTNGPHKHILDYRKKSFIEPLLVEKKGVDLIHDPIYNKGTAYPYSER
DRLNIRGLVPPRCTTIEEQAKRVKTRFDHITDDLQKYSYISNLRDRNETLFYRMVMDNIDEMAPIIYTPTVGKACIE
FGSQFRRARGMYFSSADMGOMSAMIYNWPEKHVDVIVVTDGSRILGLGDLGAHGMGIPIGKLSLYVAAGGIHPARTL
PVTLDVGTNNEKLLDDPFYLGROQHRRLTGEDYYNVVEEFMSAVKLRWPSCLVQFEDFSNANASNLLEKYRDRHLCFEN
DDIQGTGSVALAGILTALRAQGKAAKEITKQRIVCLGGGSAGLGVINSLIDGMVEEGLPREVANKNVWVVDADGLIA
QGRSTISDAQKPFVRTDLPNGLKLKDTVDKVKPTILLGLSGAGRTFTEDVVRSMAANTERPIIFPLSNPTDHAECTA
EEAFTWTDGRAIVASGSPFDPVQYKGKTYYPSQGNNMYIYPGIGLGVVCCRAKKVTNAMEFYAAAKKLASIVPEEDVQ
AGRVYPDIAKIREVSKQIAIEVCKEAFASNLATIHPPNNERELEYLVENAMYIPEYAPLVHAPNIFSHAADPNPYD

>NO056 succinyl-CoA ligase beta subunit form 2 (ADP)
MWRRGARSVGMAGGMGRSLPARSALLOSNTATTLTSTSAQTGAARRWLNIHEYQSQELMRKEGIRVPKGQVAASPEE




AYKIAQOMQQGGDADVIVKAQVLAGGRGVGHFDSGLKGGVHTCTSPEEVKDVASKMLGHHIFTKQTGPEGKPCNVVY
LAERLFIRRETYFAILMDRAYNGPVIIGSSKGGSDIETLSAEHPDAIFKIPIDIAEGVTPEKLELVADKLGFQSTKV
KEQTKELVSKLYDLFIKKDCTLAEINPLVEDHQGQIVALDAKLRFDDNAEFROKEIFALRDESQEDPREVAASKEDL
NYIQLNGNIGCLVNGAGLAMATMDIIKLKGGNPANFLDVGGGATEKQVTEAFRIFSSDKSVKAVMVNIFGGIMRCDI
IAMGILNAVKVLNIKVPLVVRLLGTNMKEAKDLLENSGARIIFASDLDEAAEKAVKVARIVDMAQEAQLNVSFELPL

>N057 pyruvate carboxylase
MLRFARRSGGQHAVGQLATASLPSTIIAHASPALACGSSLVQTTWGRRHYASASSPTKPTKSKLPYRPIHKLLVANR
GEIATIRVMRAGTELGIRTVGIYSHQDEKSLHRQKADESYEVGKGMSPVEAYLSIPEMVRVAKEVEADATHPGYGFLS
ESGDFAQACLDNNIRFIGPAPEVVRSMGDKVFARQMATIASGVQVVPGTDAPVSTVEEAELFCNKFGFPVILKAAFGG
GGRGMRVVHAREELHDAFERATSEAKSAFGNGSMFIERFVQONPRHIEVQVLGDRTGQVVHLHERDCSVQRRHQKVVE
VAPAPFLADDIRQKLFSDAVKLATYAGYENAGTVEFLVDEQGRHYFIEVNARLQVEHTVTEEITGVDLVQSQIRIAE
GLTLODLNLTQDKIHVNGAAIQCRVTTEDPYHNFRPDVGRIDVFRTGEGMGIRLDGGNSYSGATISPYYDSLLVKVT
GKARNHEEAAKKLQRALNEFRIRGVKNNIPFLONVLSHPKFLAGGVNTSFIDTIPELFQFHETQONRASKILNFLANV
HVNGSLTPLGTSNKPANITPQAPDVPHTDPPQGWRSIFLEKGPNEFAKAVRAHKTLLLTDTTMRDAHQSLLATRVRT
KDLLTIAPATAHLMAPLYSLEMWGGATFDVALRFLRECPWERLQRLREAVPNIPFQOMLLRGANAVGYTNYPDNVVHR
FCREAKTNGIDVFRVFDSLNYFPNMELGIDAVGNAGGIVEAATICYTGDVTRGLTEKDYKYNLDYYVDFAEKLVKRHT
HVLCIKDMAGLLTPQAARLLIGTLREKFPEVPIHVHTHDTSGAGVAAMVACAEAGADVVDAAIDSMSGMTSQPSMGA
LVASLKGTPHDTGLKMDQLYPINNYWEQARTLYAPFECTTTMKAGSSDVYEHEIPGGQYTNLHFQAYSLGLAHQWPS
IKKAYAQANRLLGDIVKVTPSSKVVGDLAQFMVONNLDEESLLEKAEELNFPSSVVEYFEGLIGQPPGGFPEPLRTK
VLKGRPSTNGRAGESLPPLDFHKLKRELTEKHGKYHISELDVLSAAQYPKVFDEYMDFKRLYGNVSSLPTRNYLTGP
EVGEEIKADIEPGKSLHIMLKAVGAPNADHKREMFFELNGQPRSVFVEDKKATAKEGAGHAGSSKSRERADPSNKKL
VGAPMPGSIVGVKVKDGQEVKKGQPLLVLSAMKMETVVAAPADGKVKRIIAKQGDSMTAGDLLVEME

>N058 adenylate kinase
MQSSKPLRFVFLGPPGSGKGTQADLLKKQHTVCHLSTGDMLRAAVAEGNEIGRQAKEVMAAGKLVSDEIMVNLIKDN
LTKPECKDGFILDGFPRTVVQAEKLDEMLEKSNSKLTAALEFEIDDEIVLDRLGGRYVHPASGRSYHVKYAPPKVAG
KDDITGEPLIQRSDDNPETIKRRLASFHKDTVPVAAYYKKQGILEKLDAKRKPQEVHARVQKIIETRL

>N059 pyruvate dehydrogenase El alpha
MRRTCAALRPASRFGAEGRAARVLVISRRGYAEEASAFSGAKAEDLGNGKYRFQVETPYARAHKCDGPEQVCETTKDE
LLAMFKOMVRIRRTETEADKLYKQKEIRGFLHLYNGQEAVLVGMEAALTLEDHIITAYRDHGHLLTRGGTPKQVLAE
LMGRADGCSKGKGGSMHMY SKEGNFYGGNGIVGAQVPLGAGIAFSQKYLKTGRVSVSMEFGDGAANQGQLFEAYNMAA
LWKLPAIFMCENNKYGMGTSIERSSASTEYYKRGDYLPGIKIDGMDALAVKQGMLYAADWARNKGPIMVEAETYRYG
GHSMSDPGTSYRTREEINRMRSTRDPIEKIRYKMLDNNIATKEEIKAVEAEVKAEVDEALKEALQAPFLPIEATYQH
VLLGEEALGAVRAVELSKSYVHKH

>N060 beta-lactamase protein
MRRVLSAAATSTTTCRSATHNSLLRLHLRPNLLRAGMATTTSNESHLLLELNGGEACKTYLIADRQRRKAALLDPLK
ONIPKYLGVLAYHQLQLEYIFDSHSHADHFTAGFELAMLTEGKLAMHENAPAPKVKVHVRDGDVLRVGDIEVKVMHT
PGHTPDSIALYLPRLGHLYSGDTLMIGGTGRTDFAGGDPGQSYDSIQRMFALPEDTVLWPGHDYRGNVSSTIGHEKR
TNPRAGGGKTRDEYIHIMNNLGLPLPQKIMEALQCNVSASNDTAMKFPTIAELNEIRQLEPKLVRQLLAESDDKRPV
VVDVRQPDEVDGELGHIPGSITLPLSELTKRYQELEQYKGRNIICVCRAGVRSTTAAALLTGLGFPNIHNMRGGMLA
WNQKESATA

>N061 7Zn-dependent alcohol dehydrogenase
MRRTVTSQHAVMSRAAGATGQVASRSLKCAMPALQQQPORYLATSTSRPSIPTTMRAAVVEKFGAPLVIKNVPVPTP
GKDEVLIKVHACGVCHTDLHAADGDWPVKPILPLIPGHEGVGEVVAVGSGVERLKVGDRVGVPWLHSACGYCEHCLG
GWETLCHSQONTGYSVHGAYAEYTVAPANYVGVLPDALSYVEAAPILCAGVTTYKGLKETGTRPGOQWCVVFEGAGGLG
HVGLQYAKAMGFNTIAIDISDQALALAKELGADMT INAAKQDPGQVVWKEVGGAHGCLVTAVAPKAFQQOAVSTVRRG
GTVALVGLPPSTFPLDIFNVVLNRITVRGSIVGTRLDLOQECLDIAARGKIRARIETQPLDNINAIFEKMKKGKLEGR
VVLSPL

>N062 hydroxymethylglutaryl-CoA synthase

MRRQSTLATLATATRRSATIAGVLRSVNATTTTTACGRGGIATMLATSPTTSARRGVATDFSHYPRDVGIVALDVYF
PSTYVSQADLETHDGVAAGKYTVGLGQTSMAFTGDREDINSICLTAVQSLLEKYNIDPKDVGRVEVGTETIVDKSKS
VKSTLMDLFQKAGNTDIEGVDTTNACYGGTNALEFNAINWVESSYWDGRYAVVVAGDIAVYEAGPARPTGGAAAVAML




IGKGAPIVFERGIRSTFMENAWDFYKPVMGSEYPLVDGALSNTCYLRALDQCFYTYAERFEKAHGKKLSLDADVDYA
LFHSPYTKLVQKSWARMNYLEAVKNEAHALHESLKSONKLQPETTYEDNNLMKEATIKYSDATYKSKVGPSLTLPKEL
GNSYCGSLYTGLLSLVASHADAAATSEAEKRALMFSYGSGLAASLFSVKLKSGLKKIADTSNFQARLAQRKKVAPAD
FVEALKRRETATSDDVPKPEFVPSDKVEDLFPGTEFYLEQVDEKFRRTYARNQQ

>N063 isovaleryl-CoA dehydrogenase
MRRTVQLSSRVLGSRTCTTSAASGAQLLRTASVARSYSVSANLRDTVAEGLFDDTQKE LKETVHQFAQREIAPLAAE
LDRKNEFPMHLWRKLGEQSLLGITADPEYGGMGMGYTEHCIVMEELSRASGSVALSYGAHSNLCVNQISRNGNEAQK
KKYLPKLITGEHVGALAMSEPGSGSDVVSMKLKAEKKGNKWVLNGNKFWITNGPDADVLVVYAKTDMAAGPKGITAF
LVEKGFAGFSTAQKLDKLGMRGSNTCELIFENCEVPEENVLGQVGKGVYVLMSGLDYERLVLGAGPLGLMQASLDVV
LPYVHDRTQFGQPIGTFQLMQGKLADMYTTTSACRSYVYTVARACDKGQADAKECAGVILYAAEKATQVALDAIQAL
GGNGYINDYPTGRLLRDAKLYEIGAGTSEIRRMLIGRDLNKLYGVERK

>N064 prohibitin 1 (Phbl)
MMQKLQALGPALNKVAIGAVSVGAVGYALNESMYTVDGGERAIIFDRLRNGTRDFIVKPGTHFLIPFLQFPIIYDTR
TTPFNIKTETGSKDLORVNITLRVLYRPDKKKLPYIYQRLGVDYSANVFNSVGNEVLKAVVAQYDATELISRRETIS
NQIRQRLVKRAGTFGLKLEDVSITHLTFSPEYVRATEHKQVAQQLAEQAKFVVAKNEQEKLAKI IVAEGEAEAAALT
SKAMSGPGYIALRRIEASRDIAEELSRSRNIVYLPSGTNVLMNLPQVGQQ

>N065 serine hydroxymethyltransferase
MRSVLARRGGVSAARGAVSATSVGHTARRLVSSSTARPLSEVDPEVHSLIHEEYERQKYGIELIASENFTSRAVLEA
LGSVMTNKYSEGYPGARYYGGNEVIDKNERLCIQRALDAFHLDSAKWGVNVQPYSGSPANFAAYTALLNPHDRIMGL
DLPHGGHLTHGYMSPKKRISATSIYFESMPYRLNESTGYVDYDELRRSALLFRPKIIIAGASAYPRNFDYARMRQIC
DEVGAYLMGDMAHISGLVAAQQVPSPFDHCDVVTSTTHKTLRGPRSGVIFFRRGVKSVDPKTSKETLYDLEERINFA
VEFPSLQGGPHNNTIAALAVSLKEAMSPEFVEYQVQVKKNCARLASSLOSKGYTLVSGGTDNHLLLLDLRPQGVDGSR
TETVMEACNITVNKNTVPGDTRPMVPGGVRIGTPAMTTRGLKEAEFEVVSDFLHRSVQITQSLAKQGGGNLKAFKEQ
VEKEKSGGEIARLRKEVIDFSGSFPLPS

>NO066 Rieske Fe-S protein (ISP)
MKRTAISAAATLRASTAVSGSASATLTRMAPVLSSGSSKREVHEINVPDWGHYKREAQEGGESGGRAFSYMVLGTAG
VGYAAAAKHTVIKFLDSMNPAANVRAMANVEVDVSNIAEGTIMTVKWRGKPLFIRHRTAEEIADAESAPLTDMRDPC
PDAARRKADKPEWLIVLGVCTHLGCVPLGGQGEYGGWEFCPCHGSHYDTAGRIRKGPAPLNLEVPPYVFKDDSKVLVG
VDSV

>N067 putative Complex V_ (ATP synthase) g subunit (Atp20)
MNRLCGSLAKGAQKFQALEQSTTSCACNKQLYGYLGTQFGCWSNRWQAFPADAKALWRRVITGQITVGEVGRGVRAS
TPILLAALAGNFLGRGEFLYSPIVGASYTYPEY

>N068 3-hydroxyisobutyryl-CoA hydrolase domain protein
MORGAQGGRFAFVGGRGALGKTIGGGATHPALALRNMNNKTATAAYSSGSGSKEDRDWEFDWSKYRTTSSKYDPFYQH
ITTDARFGMSDVWTQGMDPPQPIFPVDVKGRSKAYLPEVLSRKHYYTKYAMLNRPQOLHATLNLATIRHLTPVLKKWQ
AHKETTRAIVLTSSTPEHLSSGTDFVDLLQOAVRSGNQEFPKTYFKELYQLIYYINSLDKPFLPIMNGVTMGSGASLG
YSSNSFKITTEQTVFALPEVGMGEFFPDAGASYLLPRLADHVGTFLALTGKRIRGWDVLWSGIATHLVPSDRIHIMYD
QLDQLRDKFHSFDQITHCVHSSAADKIEHPYLLKEKGYLDIIKRCFSQPTVPEIMKALSHEKHPWAKQVLORLQEQC
PLSLAVTLRSLQEGATKDMGAALRREYRTIALRFMLSRDFAEGVTARIVEKRQPNWTHKSVEDVHPDEVQAFFESLRE
DELDIRSLDEERAEDSATIQQLLDKQRRFKKMMRRPWVQONEAKQYLAQELKSVQKELEARQSQTAGQLAAETEKQREE
YOKKIEEGRARKGEALSFLOOQLEDELVRRRNVEKEAVTKTTVDKLEWKRWEEDIKNVREAKGILTLDVNTEYDEQLP
TAALQTVLVDGIAEALSGTEDLAKQVSLVAASLDTAGKSALELKEHLFRRTPEGVAEAEAEYERQYVEALQODELRR
TLREQMADIDIDAIRQAMNEDLGLLQPDERDQLDTLLSSTEIVSHARQLHKQKQREQQQQQQQORPEAEAGATVEPAL
TLDDIAKLVLGGDHNDDAARVAETRAKIESGELAVSEETYAAAVQLMRERSLAAAEPSERATVEATFDTMHDEIVNV
VKAKVAGQSREQMVNALVGGEQGKSKLAQLMTQTAANLPHDSRVALTDPENQALILAEFQDFAKNLDSNASEGKVPL
WKLEDKIANALARRDTEAAWPAEKRQELSRQIAQDRQLRDLHAFPGLRGDDDDGADALQQATGQPGSSSSSEDLDLG
KLVDDAAYELEHGRPAPIPVKLMTEQQKDEFERNQSDMGLANYGKQFVYEKYADRIGHFKRIKERQDEFMSQVPDPI
SEPEQYRDWLVAVRLADLAMPALEDALGNWIDQQAKAGYNVKPIPEALRDDSVDGFVGTGSDDLEEVPTPTPAIFKL
WKMATSPSAESDETDAPVPPVRRTDDASSQELLRSIKKSATASKSSSSPSSGSPSSSSSSTTPQ

>N069 acetate-succinate CoA transferase 1B (ASCTI1B)



MKRLQOMSARTTVVSAASAGRASAFGRRSYQGRPOMLSADDAVKVIKTGDRVEVHSVAAAPQALIHAMTRRAPELRD
VEVCHMHIEGDASYADKKYEGSFKNNNFFVGKNVRKGVQEGRLDYTPVFLSEIPLLFRRGILPLDVALITVSPPDQH
GFCSLGTSVDASLAAVQCAKTVIAQVNPHMPRTHGDGFVHESAISFMVDGPAPLIEHKRGKVTETIGKIGKNVAQLV
EDGATLOMGIGVIPDAVLAELTHHKKLGIHTEMFSDGIIDLVERGVITGENKVIAPRTITVGFCLGTKRLYDFVHEN
PAVQFRAIEWVNNPILIKENPKMTAINSAVEVDLSGQICADSIGSKLYSGVGGOMDFMRGAALSHGGKPIIALPSTT
SRGESKIVPRLKRGAGVVTTRAHVHWVVTEWGAVNLFGKPVKERMKALI SIAHPLHRPWLEKEVERGFWEFDVDENSP
KIPESAHVDE

>NO070 uncharacterized
MSRDPAVAAASFGFVNHRCAKDVKAFQEQKGSSEAVKACFAKETKTLTSTCGKEVHAFAECLADPESGSCSRPEWDL
RVCVRSNFGFDSALEQKKQAARLSKSTVPTELADSEKLETAASRWK

>N071 putative Complex V_ (ATP synthase) 1 subunit (Atpl8)
MSARNFGLTEGEIQELKKRPYPRFAPAPMQORLISQAKVIWPFAVGWAVTLFLYSRIPISDDDRAKSHYQYQLDVLDG
KIKPEDHPIHGHHGH

>N072 acetyl-CoA carboxylase
MRRALQCTTSTMTMTAAAGWRGGAAARMLHSSGARAALAASAEQRVETKRAEALVGGGLPRIAAQHKKGKLTARERL
ELLLDPSSFREESMFVEHRSTDPAIVNQKYPGDGVVTGRGTINGRLVYVFSQDFTVFGGSLSETHAEKI CKVMDQAM
KVGAPVIGLNDSGGARIQEGVASLGGYAEVFQRNVLASGVVPQISLIMGPCAGGAVYSPAITDFTEFMVKDTSYMEVT
GPEVVKTVTHEDITHEGLGGARTHT SKSGVAHGSFTNDVEALSMLRQFVDFLPLSNKHEVPVRYTEDTRERCEESLD
VLVPPDPNHPYDMHEVIDKIVDDANFFEIMPDYARNLIVGFARFEGRTVGVVGNNPVELAGCLDINASTKGAREVRE
CDAFNIPIVTLVDVPGFLPGTAQEYGGIIRHGAKLLYAYAEATVPKITFITRKAYGGAYDVMSSKHLRGDANYAWPR
AETAVMGSKGAVEVLYRGKAGVDMVKLEAEYRDKFANPLAAASRGFIDDVVSPRLTRRIICEDLEVLRNKQLDNPWK
KHGNIPL

>NO073 Complex I (NADH dehydrogenase) 51-kDa subunit (NUBM/NDUFV1/NuoF)
MLRRVAVRSGLAPVTENVAAPAAMALASRRDYTTERSYGNLKDSDRIFTNLYGEHDIFIKGALARGDWYKTKELLRK
GEDWIIKEIKNSGLRGRGGAGFPSGLKWSFMPKVSDGRPSYLVINADEGEPGTCKDREIMRHDPHKLVEGCLLAGES
MKAKAAYIYVRGEFVYEINNLQRAIDEAYEAGFLGKNACGSGFDFDVYVHRGAGAYICGEETSLIESIEGKPGKPRL
KPPFPANVGVFGCPTTVINVETVAVAPTILRRGAEWFASFGRPKNSGTKLFCISGHVNNPITVEEEMSIPLKELIER
HAGGVRGGWDNLKAIIPGGSSVPLLPKSICDNVLMDFDALRDVTSGLGTAAVIVMDKSTDVIAAIARLSKFYRNESC
GQCTPCREGSPWLWNVMERMVTGDAKIDEIDMLYELSTQIEGHTICALGDAAAWPVQGVIRHFRGEMEQRIHDYNSK
HGQAIGSATVDEYASRQLHLAKQAPLTEVQ

>N074 Complex V (ATP synthase) epsilon subunit (Atpl5)
MSSWRSAGFSYLRYSNTCAILTRRALKEPFRAKAAERDSVNMKVEQWILGKGQDKVDVKRANEIAGSAGH

>NO075 2-oxoglutarate dehydrogenase E1 form 2
MLRVGARGTRTQGSSFLSSSRFGVTTAAAARFCPAARSQTLGLVGRYSSSTTTTAVEGGKLTQEEVDNQNKHANVLR
LVNAYRTYGHFDAALDPLGRRQRGAPEGVLDAARYGLGNEEVQLRGLFFGLDKEKASVSEIVDALKKTYCSSVGVEF
THVENPEEQTWLARRFEAAMGRTATGATAQNALPAEDKKRILNLLOQTSEEFDHFLHTKFRAVKRYGLEGCESMMACM
DTIFSKAAESSFDEAVIAMPHRGRLNFLTGILRYPASKIFAKVSGFNDEFPTVEGAVRPGTGDVLSHIAQSVDLEYQG
KNLHVSLIHNPSHLEAANPVAQGKVRAKQDLGKGRKQALCIVVHGDAAMSAQGVVPETLTLSQLPEYAVGGSMHVVV
NNQIGFTTECHKGRSSWYCTDVLRSVHAPAIHVNADDPEAVVIATRLAMDYLTTFRKDIIVDLHGYRRHGHNELDEP
SFTQPLMYDSIRVRPTIAKLYGEKLIKEQVVTEEEAKATIKDQARQVLDKEFAESQKAQPTVDTMGGKWQKMTAPQDM
TKPVDTGYAEEELVKVGVASINPQGKTVHSRLONFFCKPROAKLESKTGLDWATAESLAIGSLLLEKYNVRLSGQDV
GRGTFSHRHVALTDQKTNERVIPLNLMSSDQGKLHVADSPLSEMAVMGFEYGYSMEDPSTLVLWEAQFGDFHNGAQT
IIDQFLNSGEDKWWRQSALTLLLPHGYDGAGPEHSSCRIERFLQLCDGDRLNPGDISNLVPNMQVINPTTPANYFHA
LRRQMKRSFRKPMVVVGPKTLLRHPQAVSDLAEMAPGTSFQPVIADTTVSPAQVKRVVMCSGKVYYDLVKHRETKKI
DDVAIIRVEELSPFPYRALADELDKYRNADSYRWAQEEPQNAGMWDYVAPRFSRLSAPVKLVSRPASAAPAVGLGSI
HAQQQKAILDGAFA

>NO076_succinyl-CoA 3-oxoacid-CoA transferase (SCOT)

MRQSTMRGIVLTRGSRGFHTTSLLRSKIVGSAEEAVKDVKDGSKLLVGGFGLCGIPEKLIGALRTTGVKDLTVVSNN
CGVDDFGLGLLLOTRQIKRMISSYVGENAIFEKQYLSGELELELIPQGTLAERCRAGGAGIPAFYTPTGVGTFLEEG
GFPIKYNTDGSVAIASKPREVREFNGRKFIMEEAITGDEFSLIKGWKADTRGNIVFRYTARNEFNPPVATAGKICIAEV




EEIVEAGSLHPDEIHLPGIYVNRLIKGTGYEKRIEKLTLDKGQPAKGDAPKNEAAITREKIARRAALEFQDGMYCNL
GIGIPTLASNYIRSGIHIELQSENGLLGMGPFPKPGNQDPDLINAGKETVTTLPGSSIFSSDQSFAMIRGAHVNLTI
LGGMQVSSNGDLANWVIPGKMVKGPGGAMDLTCSGSRVVVTMEHKDKSGKPKILNRCNLPLTAQGCVNRIITEMAVE
DVDRSGLTLIEVAEGVITVDDVKKYTEPEFKVSPNLKKIAYA

>NO077 peroxiredoxin (PRX) family protein, PRX-like subfamily
MNRTASVSRTAFTVAARQTTVRGSQALFARSYAVGONLLEGQANLKAVDGKDLSLTDLFKGKKVVVEFGLPGAFTPVC
TSRHVPGYVDSADKFKAKGVDNVVCVSVNDPFVMKAWGE SLKANNITLVADWDSSFTKLVDKELDLSAAGLGKRCRR
YSLIVDNGKIVKENIENAPNDLQVTSAEAVLAQL

>NO078 uncharacterized
MRRASAQTWLASARSQPPLSQISTRIGARSAAILTGAAGSSSRSASLLSTVATATRPNLHTPFTTAASATLRRLGLN
GLAQPLRAGLRSKLPGGRRSYSTEVPAAAETAKVAETPASLDALRAEFYEFQKRTLNWNIGGVSVPKAVLWLVEFFQF
LGLAPYSFALERNESVVEFVREYMEKVQSMAESSGLPLGDDHNQHMPSFTRGLTGWERTALHSVASVATLSVIAFLWA
RRRTRRSFNSFILSRALGEPTGTYPITMENVVRKGDALKIKGEGLKSVRSDVVRLAGLKAVQASVGLLLASTASSYA
FTTWVDGKVRDGVIRFRRSDVLOQGETALSLVLLENFLVSWAVLVYQPYTIFPFVISNVLMSYLRFTDSTYKHVTLPS
KETPVVTEHKAVEEVDGGKEYITLTEKKSGSGCTRTETRVEVPDAAEAGGNAQRTLDITTKTEGDADTQRSLDTTTK
TDA

>N079 DNA-binding protein HU
MSKGPLIEAVFKQHSLANKTGKTISKAAIGRIVDSVFEQVGKQIVGKGYFRYPGFGSFLIKDRSARTMYKALPRTKG
QTMDRSEANKITVPARGVVGFKPAPPLKESVKDLKRVKRAKASKKEQEIV

>N080 acetyl-CoA acetyltransferase (ACAT)
MRASRVVNASGIRSAVVVSAVRTPVGSFGGVLSTVSGPRLAAACITAALQRTQGGQVDAAEVTEAIMGNVISANVGQ
APARQAATILAGLKESTVCTTVNKVCASGMKAIMYGAQSIMLGHHEVVITGGFESMSNVPYYLEKARTGYRYGHGQLI
DGVLKDGLTDAYDGQHMGMCAEKCAKDHGFTREHQDEYAVTAYRRAAEAWKQGWENDEVVPVSVPGGRGKETVVAED
EEYKKVNEFDKISSLKPAFHNEGTVTAANASSLNDGASAMLLMSEEKAKALGLKPLARILGFADAEQAPIDFATSPSL
ATIPKALKHAGVEAKDVDYWEINEAFSVVALANAKLLGISLDRLNVHGGGVSLGHPIGSSGARIAVSLTHILRQKGGR
IGVASICNGGGGASAIVIEKL

>N081 Complex III subunit Qcr9
MNALKSSGASNWVYQONLEFKRNSSYFALILVGAVVVESGVSRTVDEFWWNSVNKGRTWNDFKRTQLPKIQAKKAAAAEE
EESDE

>N082 NAD+-dependent aldehyde dehydrogenase
MKTTLASLRARSLPTGALSVRHFSASAASASRKLVMVNPATEQQETFAHEADTRE STQSKFNAALQAQKEWGRPENL
EKRVATLKKFLELINDDANVQEGARRLTQDMGKPISHAAGEVKATRARVQFFLDNIHSVLQHEVVNQKDALVEKISR
EPLGVIANIAPWNYPWFVSCNVYAPALLTGNAILYKPSEFALRTGEFQMELLHKAGVPKEVIAPVYGAGDVGAELLR
LPVNGVFFTGSVATGRKINEAVASRMIKVGLELGGKDATYVCEDANVKNAAASLADGAMENAGQSCCSVERIYVQKE
VYDEFVEEYVKTVKSFKVGDPMDSATYLGPLTRGSQLSFLEEQVKDAVAKGGKLLLGGKRASVAKGYFFEPTVIVDA
NHSMSLMKDESFGPIIGIQKVSSEKEATELVNDSDLGLTGGVYTKDAERAKRVLGQYNTGTAYWNCCDRVAPALPWS
GRNFSGLGATLGVEGIRTFTIPKAWHLVSPQ

>N083 Complex III subunit QcrlO
MSTIHKLDKTHATVNLEEAATRTGTIRSVPYHETIAYQREFYANVFTKATVFGKRLIPLTKNYAPTAFRWGALAGLAAA
YVIEPSFLTKYFTKSESK

>N084 pyruvate-ferredoxin oxidoreductase_ (PFO)

MNRLFARHTRPIVAQRTFPLSSAGTLRALSTPRWTAGPLRRLHGAVPMDGNTAAAHVAYGLSDIHAIYPITPSSQMG
ELADKWSAEGRLNAFGNTPRVIEMQSEMGAAGTLHGAAVGGALVSTFTASQGLLLMI PNLYRVAGELMPAVFHVTAR
ATISGQGLSIYGDHSDVMAVKQTGVAMLASASPQEAMDLALVAHLSSIRSSVPFVHFFDGFRTSHEINTVEPIKYEDM
RKLLDEEALEQFRRRGMNPETPNLRGLIDGPEHYFQQOVEAANTILDGVLPVVEGYLDEVHKLTGRKYGLFDYHGHPE
PRHVIVACGSSVSTVEEAVNHRNAQGERVGLIKVRLWRPFSIKHLVDALPKSVEKVAVIDRVRDYLASGGPLFQEVC
TSLMMGGRRDVQLVNGRYGLGSKDFTPGMALATFDNLKQDQPLHNFVVGIKDDVTHKSLTVTEEPDTLPAGTKQSIF
WGIGGDGTVGANEEATIKLIVENSNMYGQGYFAYSAHKSGGVTVSHLRFGEKPINSTYQVQONADLTIAVHTTPYLKKFEP
SLLGPLKEGGTVILNSPWNDVAHLDRMLPDFVKRRIARRKARLINVDATAIAHEAGLRGRINMVMQAAFFKASEVLP




LDVARAELRRVIDAQYARKGRDVLERNYAALDQGLARTVEVAYPDAWAECRDDVADYIVPDPADAPEQLRKVLRPTQ
RORMEGDSLPVSAFDPRGAMPSGTSKYEKRGIAPAVAQWINPDTCTQCNLCSALCPHAAIRPFLFTQEEAGSAPEGW
EGRKAVGKAGKSYQYRVQVSPYDCTGCDVCVKACPTQSLAQVPEFVDALDRGOQARLWDFAAERLPIRSEVYPKESLKG
SQFAKPCLEFSGACAGCGETPVVKLLTQLEFGDELYIANATGCSIVWGGMEFPWSAYTTNERGHGPAWGHSLFEDAAEY
GFGIRHAVRYRREALRRCAVORDLTAGAYAAEHPVLAELLRRWDAAYDDRTQSPSLAAKVREYLERLPAPAAAARGP
LRELHAERHMLARKTQWIIGGDGWAYDIGFGGLDHVLASGEKVNVLVLDNEVYANTGGQASKATPRASQVKFANAGK
TTAKKDLGAMMMQYGNVYVASICLEANPDHAVQALAEAEAFDGPSLVIAYAPCIAHGIKAGISTEVEEAKRATIKAGY
HILYRYNPSLVEQGMNPLSLDSSPPDDQLLQFLRGENRYEALRQQHPELTDEKQRLLVRDVADRYRHYALLKEQLEP
KDDGEEEEEKADEAKEEATA

>N085 NAD+-dependent aldehyde dehydrogenase
MLKRQATVGRAFPIFVGGKPVTTATTLKVFDKYTKQVGYEVSLAGPQEIENALQLAHQAAPAMRELPNYKRKEILLY
CAAEIQRRODELLHSLCVEAGKPLKDARAELGRAYDTFTIAAEEAIRQYGEFLPLDVSVRNPGFTGLVRRFPVGLIS
MITPFNFPINLVAHKVAPAIAAGCPFVLKPNDVTPVGALLVGDILSKAGLPDGAFSVLPCKLEDAKKLSTDPRIQVL
SFTGSEQVGFALQRGAGRSKVLLELGGDAACVVDEGSDVDHVVSRIGFGAFYYAGQSCISVQRVYAHESIYEELKQK
LVAHVKTLKKGDPFDEDTFVGPLISEDSAKRLESWVQEAKEKGGKVLAGGSRDGSVFDPTILEDVPDSAKLACEEAF
GPICVLHKFSDFKEAIEQVNNSRFGLQAGVFTNEWKKAWYAYDKLEVGGVVINDIPSVRVDAQPYGGIKSSGVGREG
LRYTIEEFTEPKILLTKDLGKL

>N086 Complex I (NADH dehydrogenase) 39-kDa subunit (NUEM/NDUFAY)
MKRVAAQASFAGPRSIATSLSWEGAAGVRGLHVNLQGGRSSVSGVVATVEGCTGFLGRFVVNRLGKIGSQVIVPYRG
EESAFRHLKVMGDLGQIAPVWEFDLRDKETVRRAVQYSNVVINLLGKRWETRNFSFDDVHPEATRTIAEAAKEAGVER
FIQVSAAGADVNSPSAFARSKGESEKVLREIFPDATILRPTVLYGARDNEFLVKWGMIARYWPAFVRTLKDTKFQPLY
VADMATALMNALADPETAGKTYELGGPKVYTLEEITELVTRLTFLEPSVVDVPFPALRAFAQVTQPFLRKPRFTVEE
LDYWKSGDVVVPENAPLTINNLNFSTEDLTVLEKEAVNFLRLYRKPATMNLILEDQLDVKSPRARASR

>N087 BadF/BadG/BcrA/BcrD ATPase family member (putative N-

acetylglucosamine kinase)
MRRTSLIRSSVSRAVSCQAVGARTTATALRAHSAPLASTNSSCARRALGTAARSGGORTGFAGSSSSFLVGAAAAVG
VALGAILYYDEQNQVVYAVQKDGTVKRYFLGVDGGGSKTNVTCIDEEKKVVGEGTSGCTNENSVGQEKASQHLREAT
LSALKAAGVPEDQVAGICLSMSGVDRPADKQLMRSWITPILPKARIDVHNDAVAALVSGTDGNLFGLVVISGTGTIT
YGVNKEGETTRAAGWGPMLGDRGSGYQIGYEILTAVVRALDGRGPATSLVEAVLTKLNLSKGEELIPWAYSSVAWER
YAQLAPLAAIAARNGDKVAEQILEGQAQDLVVSIQAVAKRLHIENQPFPLVLAGGNFTHEGSYLTALLKKKVNQQLP
QVTVLLPTLKPEYAAALLARNNATAKH

>N088 phosphoenolpyruvate carboxykinase, ATP
MMLRSSVRGGRAVASGACVKATEVMGSSLVSARTLATAAAPAAAATAPSTQPRSSALFDYRRLKNRKGWKKVVPDED
LDFVVFPRERLGKTYELNWTICKYAVIPNKDGEAFHNLHSRGLQMLSNAAADKNKALHVTVPEEEYAFSHYFVLPSP
PPAPAEGQAAPVDLMFVPENASVVNDGVAKNVSKEVRRFLSEGRYLEFVHDGAVGSHSAAEEKVRFIVSSATTALLLK
HLIPKOPTVNIQDFEESITVEFVAPELKATAEALGVSSDREFTLVNFKTNQVEVAGTNAPEAVQQOAVSSLATYLLGKKG
ALPLQCDSALTKDGKSVLFFGPGLLQQKPRNDLFGAHGHFWTNEGVSRMYDGASVANPDASLALNRGDLVFHATKGG
KTTKTSLSVPLSLOQGHQAPHPSAIVFVSPNSAAGLTKISAEEAAKHYLASFQYPVAVKPELLKQRFAYLLSNKNVTA
YQVGAKSGKVNVDEINAQLHTALKQ

>N089 alpha-ketoadipate glutamate aminotransferase (Aro8)
MQORALASSGASRITDYEPFLSVTSKRROPSPIRSLOPLLELPGMISLGGGMPNTSFFPIKGVDVHLTDGTTLPIQGV
DMNAALQYSSSYGVTEFVEWLKDYQTREHHPPYASRKDWHVCVTNGSSDANAKAFEMLIDPDDYVLVENPTYSGSLA
GLRPLGCRLVGVETDHSGLSPTHLRSLLDSWPVDRPKPKVLYVIPTGONPSGATLPEERRREIYGIAQQHNLIILED
DPYFHLQLDKQODDEPLKSFLSMDVDGRVVRFDSFSKIISSGFRIGWATGPAPLIERIQLHQOASTLHVSGLSQVVL
LTLLKNWGEEGFKRHIAMVQEGYRQRRDLFCKLAEKHLTGLAEWHPPSAGMFVWFKALGVRSTEKMIKERALAQKVL
LVPGVAFTPNGEESSFVRASFSTASPDDMDEALRRFAALLHEERNAHHQ

>N090 mitochondrial carrier AcMC2 (phosphate transporter)

MSQQQOTAIPAPVVAHHAPVFDLMYYVKAAVAGGLCCSVTHGAVCPIDVVKTRMQLDPQKYNKGMISAFRQVVSTEGA
GALATGLGATAAGYFVQOGWFKFGGVEFFKVNIAHAVGERAAWENRTGIYLASSAMAEFIADLFLCPLEATRIRSVSD
STFPKGLGAGAARMFSTDGLLGFYAGLGPILFKQIPYTMAKFAVQOGKAAELIYKSANTSPDKATKGTNLSISLLSGV
IAGVVAAIVSHPADTLLSKINKKGAGGSGSTTSRLEFTIAREMGFAKLCLTGLPARCIMIGTLTAGQFGIFDSVMAAT



GAQKFHFHNPDEKH

>N091 iron/manganese superoxide dismutase
MRRTAATRAVQTTTSFTRTAAGARSLFTLNDPPYLKTGLTPAISANTLNFHEFNGHHKAYLNKTNDLIKGTPLENKSL
EDVILVAKTTNNAALFNNSAQLWNHSFYWDCMAPVGETGEISAELEQLIKESFGSVAEFKNKFTDSAVANFGSGWTW
LVNINGKLEIQNTSNAESPVTLRVKPLLTLDVWEHAYYLDHONRRPEY INKWWDVVNWNEVNKQLKQ

>N092 Complex I (NADH dehydrogenase) subunit SDAP (ACPM/NDUFABl) acyl carrier
_protein
MNRIARPALLRASARAPAFAPVASSLRFSSISSSAALSTTFARRSDAITTFDYQRRHYGAAAGLSEADARERVIKVV
KNFHKVDPNAVNEKSHFINDLGLDSLDTVELVLGLEDEFCIEIPEEQADKIQTIEDAVSYLVTNPAAK

>N093 HsplO
MSKRLFPLSDRVLIRKAKPVERIGGIVLPESAQKRLNHGTVLAVGPGARNREGALIPTTLKEGDNVVLSEYGGTEVE
IDGEELHLFREDDILGILKK

>N094 3-hydroxybutyryl-CoA dehydrogenase
MLRNTSRLARASPVACSAPSLRTSAGSARRLYTTDNSTHGVKTLGVVGAGQMGGGIAQVASQVAGVRVVLVDSQQAQ
LERALQTMDHFLAKNIAKGKITEQAAQETKSRIAISTDVAKLQEADFIVEAASENVLIKEKIFKELARVAKPEATILA
SNTSSISITKIGAFTPRPEKVVGMHFMNPVPIMOLVEIIPGLATSEHTLSTTLALAKAMGKTTAQSDDRPGFIANRL
LCPYLNEAINALQDGLGSREDIDTTLKLGCNMPMGPLTLADFIGLDTVLAIMRVLHSELGEDKFRPSPLLIKYVDAG
WLGVKSGKGFYDYAKKQOK

>N095 Complex III subunit Qcr7
MAARKGSSGFLSRISSSFKPVSGYQAYGLRLEDFYNAENPEIQEVLRRLPNKTKEERDLRIRRGHELHLKGTTLPES
SWTTPEEDGQTYMEPYMSEVVQEIEERKDFRADFLLPVEKRHKRK

>N096 cytochrome c
MSFTPPAGMDKACIPGDVDNGEKLFKARCTQCHTINKGGGNKQGPNLYGLIGRKSGMVPDYKYSPANKNAGVTWTND
TLYNYLENPKKYIPKTKMAFAGFKAPQDRADVTAYIVKAAQE

>N097 Complex IV subunit Cox4
MASRAAARVTKNRFALPLDHRATRPGFQAPWGSIDPAQEVRQSSVLMGVLGGIFVSWGLFALTRRDNVRKLPESVKN
KEWATVSEERLAKNRGA

>N098 Complex IV subunit Cox6b
MSSTRIYSVVEDHEDKKAEEVEEEAPVEEEVQEEEAQEEEEEAGERTLGSILKPGVTTVEQFLOQFLHPHTPAYNPHE
PNTNQTKHCWSSYINYTQCTKLKGEGDAECRRFYVSARSLCPDEWLDSWAEAKEEDKFASPYDVTSEKSAH

>N099 Complex IV subunit Cox5b
MSRILRRGALSNTSATLNATAFAARRSFAASALRLASLKEPATSLDVESQDDTDARHTGMERLEKVPWTKLYEGDAI
LTGKFGTLEEPTIVHSWFPSRIVGCQGSADHPHDILWHEVRRGRDTVCLECGQVFRLRPNLFHQLSEVEADLFPPTE
AKESAAH

>N100_ succinate dehydrogenase subunit 2 form 1 (Sdh2-1; SdhB-1)
MRRITARSVTTPLFTSKTASLAGSARPLFGIVSAADKVVPKDGLVIVEVYRWSADEKEKPYIQSYKLDVNNCAPMVL
DALLKIKNEQDPTLSFRRSCREGICGSCAMNIDGTNTLACLKPVAESVINGKIKIYPLPHLPVVRDLVPDLSNEFYEQ
HKSIQPYLQVDDHAALGSSKTEQLOTREDRKKLDGLYECILCACCSTSCPSYWWAGNENKYLGPAILLQAYRWIADS
RDQHTNQRLRALAKEDMKVYACHT IMNCTKVCPKGLNPALAVAKVKKATLELDVQOKKQALAH

>N101 4-aminobutyrate transaminase
MSRYESSKKLLSPVWGHLSESIVERASGSFIYTTCGKKLLDFSTGIGVVNTGHCHPRVVAAAQEQVGKLIHGQLNIV
YHKPVLELVEELKPVVPEGLDTFFFSNSGAEAVEASTIKLARHATKKQNIITFVNSFHGRTVGTMSLGNSKIVYKNQY
GPLMPGVHVAPYAYCHRCPCKQQORKSAEDCCNQPLLAVEMLLRQQTGPADTAAILLEPVQGEGGYVQPPKSFMQOGLR
KICDKHGILLIYDEVQTGFGRTGKYFAAELSGVKPDILVFAKAIASGFPLSGLVASKETHKHWQQOGSHGGTYGANAV
ACAAAVATQRVIKEEKLVENAAARGEQLTKLLLOQLKDKYPQISDVRGPGLMIGVEFYDERDNAYPFPGHDSKHTVKY
GFTGALTKKCLDHGMLILNTGAHETLRFIPPLTVSAEEIELGVELFEKGLKDTLKELAN



>N102 mitochondrial carrier AcMC3_ (phosphate transporter)
MATQOKPIKLYSLEYFAACGLGGILSCGLTHTAVTPIDLVKCNAQANPEHFKNTVQGFRAIYSGSLTSIGFGSGVSG
LLKGWGPTLWGYSLOGLFKFGLYEVFKHYFAEAVGPENAFKYRDLVYMGASASAEFFADIALCPFEAIKVRIQTSPS
FARGIIDGLPKFIKAEGFGNLYAGLGPLWARQIPYTIIKFVAFERICEAIYAMLPKKKEDMSKTEQMGVIFAAGYTA
GIICGAVSHPADTMVSKINKIKSSGSLGEKMKLIYSGTPEAPGIGFAGLWKGFGPRVVMIGTLTGLOWFIYGAFKAY
VGLPTPGASAPAGDKKH

>N103 uncharacterized
MSLPTIEELEDLTSQCLARTEFSDQQOVQAIISHSRQLASFGVTDYVDREDLRKIFKDEKDKKDKKKDKKKDKKDKKKK
KGKKDKKKDKKKKKSKKDKKKSKKDKKKDKKHKKKDKKDKKKYKEGYKEQPWRPAEWSLSKEASAEGKEYDFDEDET
RYVRTRLQEVREKLLHRREASVSNFAPCMLLYTEGSEPDVKETKLDAQCTLLRKASTHALKSEQCWSQYLAKMDECL
HHRTGEYCLRAFRPLERQCAQSGWRSVNDLRKLTRLRSKEEVDLQ

>N104 uncharacterized
MATNDERFDFEAVLSTQAKDWACASDLONLTRCEFNNRNLAACQGFMDAFDRCTAQAPFPRKPAAADDGDDDDDDEEM
AGGPVSKVAIALAPQVFIGDAPRRKTWLSTTLERLMPKIFTEGGDDDDDDGDDGKGKDKDDKNDD

>N105 ribonuclease III
MKRTTSSSLRLLASSSSFGARSAPLVLPRTSFAGLISSSSRSTGVHRTRLLATAAKASSSTSSSPSSSKPAPRNADP
EVLHEQLDAFAARIGFKWNNKKLLLOQAFTHPSEFSHDKEVSNQRLEYFGDRTLNFLVCEHLVNKY PNLPARALAHATH
LEFTSNETLTTAGKRLGVQDFVRWTPHEEEDRGEDI IVANTMEALVSSLYFDOGLKAAREFVVKHILPQDENLDLIPFE
LRORLPRHTLSDLLTRRGSGAPYYVVLQESARYSSKSTFVVGVYSDSQLLGQGSGQSIGKAETAAAQEALNKMIWGAK
AYTTLPPNDY

>N106 alanine-glyoxylate transaminase

MMRASVRRCQPQRVASLTATSAQLSARGLNVSAQAAL TTKANRLEMPPTDFKPMPYTGPSFDEVKALRAQHMPSATF
AFYKNPIMLVEGKMQYMWDEKGRRYLDLFGGIVTVSVGHCHPRVTEAGVAQLKKLQHSTTIYYNPEVALFAKELADR
LPSQLSVVYFVNSGSEANDLAMLMARAATGNFDFVALRNGYHGMSMNTMGLTALHTWKYNQPQGFGIHHAVCPNTYR
GPYGPDEPDVAQKYASDVADIIRSSTSGRVAGWISETIQGVGGTVVLPDGYLKEVYKTVRGAGGVCIADEVQTGFAR
LGSHYWGFQTONVIPDIVTMAKGIGNGAPLAAVATTPETIAETLKQRVHFNTYGGNPVSCAMGRAVLKVVDEEGIQHK
ALSHGAYFTRGLNELKRRYPIIGEVRGKGLMLGVELVKDQTTKEPATAETADIFERAKDMGLLIGKGGLYGNVFEFRIK
PPMCITKHDIDFSLEVLDQAFKDSAKAM

>N107 2-oxoisovalerate dehydrogenase beta subunit
MKKRISASIGSSATAHRLVGGSVSGASPARSLLQPSARAFHVSPAHAAATAHGGSSSTHQQQPQGEGEVARMNEFTA
VNNALDIALGADPKAVIFGEDVAFGGVFRCTINLREKYGNSRVENTPLSEQGIAGFAIGMAAVGATPIAEMQFADY I
FPAFDQLVNEAAKYRYRSGGQFDVAGLTVRTPCGAVGHGGHYHSQSPEAYFCHTPGLKVVMPSTPKEAKGLLLSSIR
DPNPVIFLEPKILYRSAVEDVPLGDYELPLGKARIVKEGSDVTVVGWGSQLHVLTDACGLAEKEGISCELIDLRTLA
PWDVDTVEASVKKTGRLVVSHEAPKTGGFAGEICSTIQERCFLHLESPIRRICGYDTPFPLVFEKFYVPDKLKNLEA
IRSTVHF

>N108 Complex III subunit QcrS8
MGVRWTTYTLSPFRQKMFPGFWTGLIPRQIKRWKYNFPRVAPPILAGIATYTWGNWKHDQIARSHWY

>N109 betaine aldehyde dehydrogenase
MATMLRTSTSSSTSTSASRVLGIRSFATKSDRAAAPLALAQRLSGKHFIGGLRPAKSGAVFDVHNPATGETIGHAAL
GDEADINDAVTLASRAQKEWREQSVRARGALVAKCGEVLRAHVEELAQLTSLETGKAIRTESRVEAGLISDTFSFFG
GLAPEIKGQTIPFNPSVLTYTSREPVGVVGAIIPWNAPLLLFALKLAPALVAGNAVVLKSAEAAPFGVLRVTELLNQ
VLPSGLVSTVSGYGKQAGTPLVRHPLVKKVTFTGSVDTGRE I YKQAAEKLIPVTLELGGKSPMIVLEDANFEKAVNG
ATILSMRFTRQGQSCTAASRIYVHEATHDKFVAALTEKINALKMGDPLDEATDIGTVISKPQLDKIQRYTIALGKGEQG
ATAHECSALPTDASLSKGLYVRPVVFTGISNQSRVAREEIFGPVTCVFKENDFDAVLDEANSTEYGLSASVWTNDLQ
KALHATRKLEAGVVQVNQONAVVQPNLPVGGWKVSGLGREGSLETMLEHFTHSKTVAINFA

>N110 tetratricopeptide repeat (TPR) domain-containing protein
MSEPSPVAQTASGEIDWKKILGIGAAVVVGGAVLFYFLGGSDRRSNLKEAEQKFDEAAAKKEEEDWETAEKLYHEAL
TILRRHLDKNDENIAEVYRELATCALNKMELDKAEQYSRDCLRIKEHNHGHDSALICDSLVNLAGILAALKAADALE



YAEKALRIYELPAEDERDYAGLSHALRTKAATIMMSNKKLPEAQEAATRALECFEKVSSKGDAHSHYRDAMEGHLLLA
KIYMKODNREAAEGVYKGLVQRAKDTLGPVDTFVAYSLRNLGDFYEERNDVEQAEAAYKEALEVVREKHGEDDSNVE
AFLNYLAHEFYWDHNRDSDAQDVFTKLRTMKCLPSPTNSRCLVTRLFAFTFTRARNDPHAIEPVYVGELLPTPKLPER
AFLEVIYENPEDPSNPIRQERELTEDDRETIVLLSPTVKGVKPOMYEIATHVYKDRSKTEKVGEHHQMCQSVEDTDR
IKTEEDLMLQIPKDRLI

>N111l inosine-5'-monophosphate dehydrogenase
MKRATSTVVGRTAATLNGRRAPYATIREGSIRLGLTYDDVLLVPKRSPVRSRKAVSVKTKLSRNITLNNPLVSSNMD
TVTEAEMATAMARNGGIGIIHRYLSVDEQAKEVEKVKRAEGYVIDHPYCIDPSATYKDLDEKMEEAGVSSILVVQEG
KLMGVVTRRDVALIDDPNEPVSKIMTPRKELIVGRPGIGFEEARDIVQANRIKILPLVDEENRLKGLVTSKDILNQM
RRPFASLDKRGQLLVGAAVGVKEGFLQRAERLIKSGANALVIDIAHGHSDLAIDALVALKKHFPTMDVIAGNVATAE
GTRDLIDAGADGIKVGVGPGSICITRIVTGCGVPQLTAVMECAAVGREMGVPIIADGGVKTSGDITKAIAGGASTVM
LGSSLAGTDESPGQTLIKGGKKVKIIRGMAGYGANLSNKERQQLKDDVFEIVPEGVEGVVPYRGAVSGI IRQLVGGL
CSGVSYCGAHDIEGMQANAEFIRITPAGRKESGSHDISETI

>N112 xanthine dehydrogenase
MMLRHGRRLPSSSSRAALLARNHVASSSTSLORNGASSVMTRRSNASNTPSKPTOMSAAAAEEMLKTARVPTSAPSS
APSGLPSASQSALKETRHEVVFYINGKRHAPKSVEPDLTLIDYLRDQGLTGTKLACGEGGCGACTVIVAHWDQERGE
VVHRALNSCLVPVCFVDGMEVTTVEGLGSTRSGKLHPVQDKMANLFGSQCGFCTPGFVMSIHSALQKFPAPSLHQLE
KSIDGNLCRCTGYRPIVDALRSLEKEYKGKQSETLKKLHHFPQELIERSTHPLAITGTRAAWFRPTTLEHLLELKAT
HHHAKIVVGNTEIGIEQRFGRKHYPILISAAHIPELNQVAFLDGGVEVGSAVPLTTLWESLEHTNTYLTKNDQGKDA
FKSRSLAAITEQLOWFSGTSIRNGACLGGNIVTASPISDLNPVEFVALNAQFRLKSMERGERVVNASDFFQPGYRKVD
LHHDEVLTSVVIPYSHENQYVEAYKQARRREDDIAIVNAGENVALDDSGRVTSARLAFGGLAPFTLOQAKETQAFLVG
KOWNQODTFEKAVDVLRKEVTLKEGTPGGMEKYRTTLALSFFFKYYLAVAQKMKNGPVIPPSYLSALWPLTAESPKGK
QVFAGSDQPVVGQSIVHASAERQVTGEAVYIDDMPRLOGELNGSLVVSQRPHAKLRKVDASKALQVPGVIGFFSHKD
IPGEKIIGDIVHDEEVFASEVVETVGQPIGIVAEDEVTAKHAAHLVEVEYEDLEPIFSIEEAVAKQSFFPLEKKIEK
GNVAKGLAESKNVVEGRVRIGGQEHFYFEPQITIAQPLDTEMVLYASTONANKTQKHAAAVLDMPENKVSCSLRRIG
GGFGGKESSNIIYSCCAAVAAHHLNRPVRLLLGRDEDMEWTGKRHPFEGTYKAGYDNEGNITAVDVQLYNNGGYSHD
LSWPVLERALFHSDNVYNVPHFRVKGRVCKTNLPSNTAFRGFGGPQGMIVTEAWVEHIAHQLKME PEDVRKKNMYLY
EDKTHFGQPINLKLHELWDQCEAQSDLROQRKKAIAEFNRENRFRKRGISMIPTKFGISFTEFTPLNQGSSLVNVYTDG
TVLITHGGVEMGQGLHTKVMQVAANALGVGMKDVHVSETATDKIPNASATAASQGTDLYCMATFNACEILNERLAPFE
REKMPGASFKELVQAAWEFDRVNLSAQAFYKVPVSGEFNFETGEGKPFCYFTSGVAATEVQIDTLTGDYRPLRTDIVMD
VGKSINPAIDVGQIEGAFVQGAGWLTMEELVWGDKDHPWVRPGRLRTNGPGAYKIPSCDDIPREFNITLMKDSSNPS
ATHSSRAIGEPPLFLGSSALFAIRNAIGAARKDEGLDNWLP

>N113a alternative oxidase isoform 1 (AOX-1) [paralog of N113Db]
MKQHCSQRIASLRGGGRDAFARLATTTASSLASGNGGVRASTLVQARRHLSLRLAPTTTSRTSSATATTMTTRGRWC
QOGGALAWSRANTTSAAMTDGEPKQTQEEKKAAASNPSIAAQQTVERAQQQSGKSTRVAYTLPHPIWQONEYVDAVEIN
HTPPENLTDKLALNTVRLMRENFDWMSGY SWGKLTEADWLRRIIFLETVAGVPGSVAAILRHLHSLRRLKRDHGWIH
TLLEEAENERMHLLTGLKLKQPGKIFRTAVWVTQGIFFNFFFAAYLVSPRFCHRFVGYLEEEAVRTYTHLLHDLDAG
KLPEWKDTPAPEIARQYWKMGDDAKWRDVVALIRADEAHHREVNHTFANLQLEQDNPFPPGH

>N113b alternative oxidase isoform 2 (AOX-2) [paralog of N113a]
MKQHCSQRIASLRGGGRDAFARLATTTASSLASGNGGVRASTLAQARRHLSLRLAPTTMTSTTSRTSSATSTTMTTR
GRWCQGGALAWSRANTTSAAMTDGEPKQTQEEKKAAASNPSIAAQQTVERAQQQSGKSTRVAYTLPHPIWQONEYVDA
VEINHTPPENLTDKLALNTVRLMRENFDWMSGYSWGKLTEADWLRRIIFLETVAGVPGSVAAILRHLHSLRRLKRDH
GWIHTLLEEAENERMHLLTGLKLKQPGKIFRTAVWVTQGIFFNFFFAAYLVSPRFCHRFVGYLEEEAVRTYTHLLHD
LDAGKLPEWKDTPAPETIARQYWKMGDDAKWRDVVALIRADEAHHREVNHTFANLQLEQDNPFPPGH

>N114 antibiotic biosynthesis monooxygenase
MARPGFVRTNIVRWVKEGSEASFLSQMRDLRRLALNADGFIGSEHLWSVEHKHKHLTTQTWTSLDAWHRFKSHPDRV
HMVKKLODHLTEEPLEDVYTPYVKERFSIDLEALQSGRHGN

>N115 branched-chain amino acid aminotransferase form 1

MRRTISVASSSSFLVARSGRLAASASCRSLATSGVPQPKQDVDWEAMGEFNLTKTDFMYVANTPKGSDFSRGEIRKYG
PLELEPAATVFSYGQOSLFEGLKAFRTANNRIVIFRPTENCKRMNEGAARFLMSPIPEDVFMDGIKETVKANAHYVPP
FGKGALYLRPIVFGSGPALGVAPSPVFTEFVIYASPVGNYFKGGIRGINLIASEDVHRAAPKGAGYVKAAGNYAPCFQ




IQQASKKAGYDEVLFLDAKEDKYVEEAGASNFFCVTPDDTIHTPSLRGTILPGVTRKSLIHLAREKGIKVNEGSVSI
DTVCQAKEAFCSGTGASVTPVASVTYKGNKYLFNNGEVGKVT

>N116 1-pyrroline-5-carboxylate dehydrogenase
MRRIATRSHLVTPQOMASTLAPLGARSMHAGGSLNIPKPTNEPNSINNEAQRNATLAKVAELRKGKLDVPLIINGKEV
RTGNTGEIRPPHDHQHLLGVYHKAGEKEVKEAIEGSLAAHKHWRNLAPEHRLGIFMKMASLLATKYRPLLAASTTLG
QOGKNLFQTEIDTPCEAIDFLNFNAHYAEQIYNEQPASEYVDPYGRGSVRAWNRVEYRPLEGFTYAVTPEFNFTAIALN
LATAPAMLGNTVVWKPSDHATILSNYYLTQLYKEAGVPDGVINFIPGDPQLVTKVVLENPKLSATIHYTGSTDVFRLLW
KGLGDNIDRYANYPRLVGETGGKNEFVEFVHQSADKDAVVTALLRGAYEFSGQKCSAASRAYVPASMWKE LKGKLVEGI
KSFKVGNPEELDTMVGPVIHKASFERCKSFIQTAKSDSNTYTIHAGGVCDDSKGYFVHPTLVETKDPHGVLMEKEIF
GPILTVYVFPDEQIEDTLHMAEKSTYGLTGSIFANDRYFVKKAMDVLEYGCGNLYINDKPTGAVVGQQPFGGSRASG
TNDKAGGKHNLLRFVNVRSIKENFVPDTNPFYPYMSAPKH

>N117 hydroxymethylglutaryl-CoA reductase
MRSSLRIARASAPSSFGSLRTTRLSLGGSLYTRTSALASARLYADDASKAKKKIDLTDKSDEEIIELVTAGKLHSHK
LEEYLPGNLERAVRIRRLGLEAHVQAKSDHKPDLSKLPYQSYNYDSVYGACCENVVGYVPIPLGMAGPLLVNGKLVH
IPMATTEGCLVASTHRGCKAITESGGATSVVIADGMTRGPAVRLPSAKRASEVIAWVKNTDNFYLLASAFNSTSRFA
RLNSIKTGIAGRTLFLRFKSATGDAMGMNMISKGVEKALDVITDYFPDLEILSLSGNYCTDKKPSAINWLEGRGKSV
VAEAITEERIVKEVLKTTVQSLVDLNIQKNLVGSAVAGS IGGNNAHASNIVSAMFLATGQDPAQNVESSNCMTLMEV
APNGKDLFISCTMPSIEVGTIGGGTHLGPOSTCLDIMGVKGSNLTNPGANARALAEATICAAVMAGELSLMSALAAGH
LVRSHMAHNRKKDPQVSEPHKLPDFTNTPSENDSPKEEKFGACVVGDKK

>N118 electron transfer flavoprotein alpha subunit
MLTRQARRCFSSSAVLRKTLVLAEHTNAALVDSTLPAITAAAKLGDVEVLVAGKNCKGVAEQVSKLEGVKKVLVAEN
PAYEHGLAEDLAPLVANFSKKEEYTHILAPASAWGKNLTPRIAGILDITALSDVISIEGQDTFKRPIYAGNAIATVQ
SGEKLKLLTVRTTAFEKAKEGSSSAEVKEISVEGDANTKSTWVEEMQQKSERPDLTSANIVVSGGRALKSKENFKLI
EDLADKLGGAVGASRAAVDAGYAPNEWQVGQTGKVVAPQLYLAVGISGQIQHLAGMKDSKLIVAINNAADAPIFQVS
DYGLVODLFQAVPELTKELEKAKQ

>N119 3-hydroxyisobutyrate dehydrogenase
MQOQSRRFSSLAALSAVRGTTATTSGRISFALRCYSTGDKKPVGFIGLGNMGGFMAQNILKAGYPLVVFDVNKGAVER
LTSQGAKAAATPREVASQVHQLVTMLPSSPHVQEVYTSENGIFNGIKEGSLLIDASTIEPAVARGVIAKAAEHKVTM
VDAPVSGGVGGAEKGTLTFMVGGSQEEFDRAKPLLSVMGKNIVLCGGAGSGQAVKICNNLVLAISMIGVSEGMNLGV
KLGLEPKILAGIFNTSSARCWSSDTYNPVPGVMEGVPASRGYTGGFGVDLMAKDVSLAINAAHGVKAPIPLGAVALQ
VYNMISTQGGGGKDFSSVFEFFNKGSAPKQ

>N120 methylcrotonoyl-CoA carboxylase alpha subunit
MYAARRTLGGNAAAAAVTCYGATSSRSVLLMLERRAATTGRFAVPLSSRAAYSSRPGLGKDGRMFDKVLIANRGEIA
CRVMRTCKRLGVKTVAVYSEADAKSMHVAMADEAYLIGPPPAKESYLKGDYIIEVAKKAGAQATHPGYGFLSENSRE
ANLVEQSGLVFIGPPASAINSMGSKSESKKIMSNAAVPIIPGYHGEKQDVDYLMAEAEKIQYPVLIKAVMGGGGKGM
RIVETKEDFVEALLSAKREAMSSFGDENVLVEKYITKPRHIEFQVFADKYGNVVHLFERDCSVQRRHQKIIEEAPAP
GMTEELRARMGEAAVNAAKAVGYVGAGTVEFIMDSTTKGFYFMEMNTRLOQVEHPISEMITGODLVEWQLKVASGQHL
PLTOQDQLKINGHAFEARIYAENPRKGFLPGTGKLVHLSTPEPSSQVRIETGVRQGDQVSIFYDPMIAKLVVWDTDRT
SALRRLNASLGHYQVVGLNTNIEFLGKLATHPSFIEGDVETGFIEHHRNELFPAISAPSEKVLALAALSVLSEERAA
NLKEAERNSADAHGAWSLPGWRLNEEQTRELRFVAQVGEEESAEFAVLATYRPDNTVSMKCKKVVAQEKGKKAHHHE
EDSAEFTVTGQVGPTGEIKASVGDETITDGRVVRHKNTLNVFLKGVHHEVNLALPKFLSAGTEGRKGGLTSPMPGKI
VKLEFVQPGEEVKKGQPLIVMEAMKMEHTIRSPADGKVKSVGVSVDQEFVEQNVALVQVE

>N121 glutaryl-CoA dehydrogenase
MRRATSVVAPVARRGISARINAIGARTFATGTEKVTFDWADPLNFEAQLTEEERAIRNQVADYCQEKLLPRVTLANR
NEKFDREIFNEMGELGMLGATIDGYGCSGVNYVTYGLIAREVERVDSGYRSALSVQSSLVMYPIYAYGTEEQKQKYL
PDLATGKKVGCFGLTEPNHGSDPGGMETRARKDGDSYVLNGSKTWITNSPIADVFIVWAKDDENVIRGFILEKGMPG
LEAPKIEGKFSLRASETGMIMMENVRVPAANLLPGAAGLKGPFGCLNNARYGISWGTLGAAEFCFHAARDY TMQRKQ
FGKPLAQMOLIQKDLAEMQTEIALALHSCLHLGRMKDAGKATPEMI SMMKRNSCMKSIHIARTAREMLGGNGISDEY
HIIRHVMNLEAVNTYEGTNNVHALILGRAITGLQAFSS

>N122 iron-sulfur cluster assembly protein Grx5 (glutaredoxin) form 1



MQKATSSLAMRGAVRSTAQRRLFSTALNRSRSVVTSRAALLSLRSVSSPCSYAPIAPRQOQRWYTTDDNKEVGSEVAT
DSVQDAIKKVVSEYPCVVFMKGTPDAPQCGFSNATIKALNTVGAHYEAFDVLQSAELRDGIKKFTDWPTIPQVEFIGG
EFVGGCDITLOHLRSGELTTLLEKAKALKSQQ

>N123 electron transfer flavoprotein beta subunit
MKRRVLVGVKRCIDYNVKIRVKPDNTGVLTQNVKFSMNPFDEIAVTEAVKMKKEGGFEEIVAVSVGPKECQETIRRA
LAMGADRGIHVETDEELQPIAVARIFKKLAEKEQPQVVVLGKQATIDDDANQTGQOMLAGMMDWSQGTHAYRLKFAPEE
VECTRETDTGLQTLKLKLPSVITCDLRLNEPIFAKLPEIMKAKSKPLOKFTPQELGVETATPVKVVKVTEPPKREAG
KIVESVQELVAALKKEGAIQ

>N124 glycine-rich RNA-binding protein
MNRLCLASRPAASLLIARQGSSAANRMAIRRFTEDINPSRLFIGGLSWGTDENKLKEAFEGFGEVRHVRVVVNRETG
RSRGFGFVTFQSPEDAAAAAEAMHDKELDGRRLSVSYARNTPREGGFRQRPVEGKEEESM

>N125 SAM complex protein Sam50 (Omp85 homolog)
MSYTDEDEPIDLGVRGEDAWRVRRVWVKGNRRTRPDVVAACVKPVLKARTFDEVLARVAEAAGELKGLGIFKSVNLV
LDDLPDDVAAADPSACDLRVELVEHKLTRIEVKTSTTVGENEPDVQATVGLCNAFGRAETVSVSAQVGASNWREHWS
SAFSLAFKRPVLGQGPGPRHIEADATRASHRLPWCALTQTTHGLALRYSLPSHQVSYEASARHVIPESSAPLALRSH
AGHSLKSAVKYVYAHDTRDDPLTPTTGHAFTSSTELAGLGGDVRFVKQEMAAQLNLPLGKTRCSFNVLAKAGYLHAL
DSGSRIVDRFFLGGPGSIRGFQYNAVGPSHQORALGGGAYWAGSLHLSFPLPLRDVPDFVSGHLFANAGNLRQPTPG
RSVAANVQDLFSADDVRAAVGAGLVLRTMFGRVELNLSHPIRKAATDLVQPFQVGLSVRFL

>N126 Complex IV subunit Coxl-c
MRRCITSSTLRGSFSSRAISSARSLAAPAHAHASAQPDASVYRSKQGGSFEEALDINVVDVEDLFNPASGYWENPAN
WNDMDYVWKLKVERLQQELNIPAEQAAKFRKEHDI SKGYLTLEWILPSPPPEHTFEELPILKETEEEPATSFEARAA
RLLESAHKAKTVSAEHTQTFESLAKEFSFSDREKTAFKELLNRYAKGQTPSFPNEYEEHAHDEHH

>N127 3-hydroxyisobutyryl-CoA hydrolase
MKATLRVATSNVRSAGSTRVCSAASSFRSQRRCYSESAETEVLVQPLGKGQEVVLNRPKALNALNLNMVHLLRPHYT
HWEKDPHTAFVLMKGAGGKAFCAGGDIRAIYDEGIAARQAGKNAGGDPASLGYRFFHDEYVLDYQIATHPKPQVAFL
NGITMGGGVGLSMHNKYKVATEHTVFAMPETAIGFFCDGGGSHFLPRLSPGFEVGMYLALTGARLKGYDLVRAGVAT
HYVPSSKTQVLEEKLKNAENEDHVRHTLAELNEHDTANDANSELIKHADATHKCFGKASVEDIIVALEREGSEWATH
TRNALSKLSPTALKVVFRQLHHGKQLPLNKCFEMEFRMAQRFMAGHDFFEGVRSVLVDKDRNPOQWKPARLEQIADSE
VDSYFEPLADPSLELHLHPIEHHLQ

>N128 MAPEG (membrane-

associated proteins in eicosanoid and glutathione metabolism) family protein
MASGFPILRDVVAYPTLAVAASLVVYQWQCVAVGLARHKYGVAAPKTTGNDDFERVFRTQONTLEALVIFVPSVYTF
SYFVHPVGAGVLGGVFAVGRLIYGLGYAKQAEKRSAGFALSLLANAVLLGGTVYGVGRYLLTRPC

>N129 glycine cleavage system H protein
MRRTATLLKTRPVSHQRLSTASAGLLKPSSAWAFLASRSYSSNVPTDLKYTKSHEWVRMTNGVATIGITDHAQEALG
EVVEVDLPETGATYGQKESFGAVESVKTVSDIYAPVGGEVVEVNADLKDKGSVNINSDPYGNGWMVKLKVSNQAELN
DLLDAKAYEEHCASEAH

>N130 galactose oxidase/kelch repeat domain-containing protein
MRSSTSRAARLTALPSIGTSSASSSAPSATALFLHHQRRTYAAKANARKCGEFKKDMFGHHT IKVDDGHLLVLPSTR
TLNPFARPSVYKVDTTKDEWHWEEKSVSAPFPQTGPRGHLFGQQLIVAGTLTTLGPLKRKGMVTLDMKDETTSRVTM
LDPASQKATKTVNMINFVSEATHNPDKVWFFGENYLNAKNENASCEVMVWNKGNNTLYSATANTLPIVGDGPKEKKE
LAVAAVGKDKIYVISPDINSTKLETYVLDTERLEWSLVKTKGDKPVNPRAGFSITASGDKLVFLGYDMSLSDKLMEV
YVLDTDTSTWEKVEVIGDEISPRFGHTTTHLGGNQYAVIGGKGYGYFSTSVKDEFFKLQLDE

>N131 adenylosuccinate synthetase

MRAFFGSTSPSAARCAVGQGSIRSFSLAANGTWSFAGRTAVLSRNLAARNYSTATSTTTTEEAAPAAAVATPAAEAV
EKPKVEEPKPATPKVEKKGNISRVAAEQVIAVMGGOWGDEGKGKLVDVLGANFDITARCAGGSNAGHTVIVEGKKYA
FHLLPSGILHERPVCLIGNGTVVHVPTLLKELTSLDEKGVNYKGRVKLSDRAHVVEFDFHQQIDAFLEDAAKKGNKDG
SIGTTRKGIGPAYGAKIGRVGIRVGDLRFPDTLPEKLTKLVEYYQRSFPLEVNLNHEIEAYKAFAHKLQPMIVDSVH




YINKAYGEGKRIMVEGANATMLDIDFGTWPYVTSSNASIGGAVTIGLGLAPSKIDGVIGIVKAYTTRVGAGPFPTELK
DDLGESIRKIGHEFGTTTGRPRRCGWLDAFAIKYAHMINNFTLLNLTKLDVLSDLDEIKIATSYKYNGEHLASYPSN
LEILDQVEVEYETLPGWKKDVSGVRYFEDLPAEARKYVERVEQLVGCPIGWVGVGPGREAMATIRKPK

>N132 putative novel Complex V_ (ATP synthase) subunit AcAtpN3
MATPLQVPCGCRNSLQSFGAAAAFTVAFVWTSQSVQVKRNAYFSNLKSEIDTLKKKNHDLEHEVELLKNPPEPKEAH
TDFAADFESGNIDFEKILEQVASDH

>N133 glycine cleavage system T protein
MAMASMRRGGVRAAQNSMTTTRRAFLATDAAPLKRTALHADHVALGGRMVPFCGWDMPVQYKESIIDTHTHTRTHAG
LFDVSHMGQLKLHGRDRVEFMESLVVGDIKGLATDNARLSLEFTNEQGGIKDDTVITNGADWLYVVVNAGCADKDLAH
IQEHLARFKASGKEVDLEILSPDYSLVALQGPEAAAVVGEHIAGGPESLRGLAFMSGRDTRFDSLPVRITRCGYTGE
DGFEISVPTSDAVTLWRTLLQHTGKVMPVGLAARDSLRLEAGLCLYGNDITEETTPIEAGLAWT IGKRRRAEGGFPG
ADVILKQIKEGVTRKRVGFVLAEGIARAHATVHDEKGELLGEATSGGYGPSLKKAVGMTYLPTALAKNGTPIQVQVR
KKEFYPATVAAMPFHPTNYYKPTQ

>N134 hydroxyacylglutathione hydrolase (glyoxylase II)
MSTYRVVPVPVLSDNYAYLLIDERDKVAAAVDPVEPKKVLEAAEKEGVPIKAIYTTHHHWDHAGGNEELLKALPAGT
PVYGADDRIPGLTHKVANAEVLQLGSTGVKVLFTPCHTAGHVLFLAGSDHAPRALFSGDTLFIGGCGRFFEGTAQQOM
YHALHDVCAQLPODTQVWCGHEYTVKNLQFAQSVEKDNQELQAKLKWAEERRSQEPPLPTIPSTIHDELQCNPEFMRV
NRESVKRALGLATEADPIEVMAKLRHMKDKW

>N135 fumarase class I
MRRLOPLLSSTAIAARSPACFAAAGPGRLIGLRALATAAPAKKSTPPAFEFEPLFQADPFSATPYRKLFGPESGLIR
TEKVAGREILHVEDEAIERLTFEAMRDISHLLRPGHLEQLNSILKDPPEASDNDREFVALELLKNANIASGMILPSCQ
DTGTAIVMAKKGQYVWITSGDDEAAISKGIYQTYTQTNLRYSQMAPIDMYKEVNTGTNLPAQIDIYASEGNAYKFHET
AKGGGSANKTYLYQQTKALLNPDSLMKEFVNENIRSLGTAACPPYHLAIVIGGTSAESTLKTVKLASTKYLDTLPTEG
NKHGRAFRDLELEKKILELAQKTSIGAQFGGKYFCHDVRVIRLPRHGASCPVGIGVSCSADRQAVGKITPEGVFLEK
LETNPAKYLPEITEDKLSDTVVNIDLNKPMSEIQATLSKYPIKTRLSLSGTLVVARDIAHAKLKERLDNGQGLPQYV
KDHIIYYAGPAKTPEGYASGSFGPTTAGRMDSYVDMFMKNGGSLITLAKGNRSKQVTEACKKYGGFYLGSIGGPAAR
LAQDCIRKVEVLEYPELGMEAVWRIEVEDFPAFVIVDDKGEDFFKNLSH

>N136 Complex V (ATP synthase) delta subunit (Atpl6)
MRRISASSRVLGMSAAAGGRFGPRTASVLTTTTRRSYATDDAQREAHEKAVKEGKLIFTLACPHETLINAEPVRIAT
VPSATGDMGILAHHVPTIAQLKPGVVKVTKFDESGATRDADYFISGGFVTVYPDSHCNVNVVEAFPLDQLDPEKAKK
GLEDFTKELASASDAEAKTVATIGVEVYKAMCSALKV

>N137 cyclophilin
MWKRLFTTNAAPVTANPRVFFEVTRENKPLGRIVMELYKDKTPKTAENFRALCTGEKGVGSIGKPLHYKGSIFHRVI
PNFMIQGGDFTNFNGTGGESIYGAKFADENFVMKHVEPGTLSMANAGRNTNGSQFFITTVPTPWLDGRHVVFGKVVE
GMDVVQKIEAARRDSNDRPLEIIKISDCGELKQ

>N138 D-lactate dehydrogenase (cytochrome)
MRRFGSIGRSQRWAASSAGSTRLLPARGRSRTTATEFSSSSSFTGSARRLWFLVPATMSAAALAATAYGFGLPDVQAL
DQAKASEAHHEQEQSKLPQGFIDELSAHLNTAGETRFVIERAERENHSKDASYHAQGMPDAVAFPKTPEEVQHIVTI
CAKYKVPIIPYGSGTSLEGHTLADHGGVALDFTRYMNKVLKVHVEDMDVVVQPGLKREELNDYLKQYNLFFPLDPGP
SASLGGMVGTSCSGTHAVRYGTMKENILSLKVVLPNGKMVKTGQRSKKSSAGYDLTHLEFVGSEGTLGVTTEITLRLR
RLPEKTAVAVCQFPTVHDAANTVIQAMQOEGVQIGRVELIDELMIKAVNLSAGLNEQEKPTLYFEFSGSPVEVDEQEK
AMRRLSGANNGGVFTFAEGEKSEELWSARKNALWHSLALRPGADMLITDVAVPISRLAECIDQTKEDLAGSYLLAPL
VGHVGDGNFHLMILFDAKNPKEVEEANRLNNRLVQRATITMEGTCTGEHGVGSGKKKWLAVEKGPEAVELMRT ITKRST
DPENILNPGKIV

>N139 D-2-hydroxyglutarate dehydrogenase

MKALRATTSRSAFTCSGGVVPGTSLLTQRSGKSAATRIAIWSMHRPVAASTTVACSRRSYASMEKPPRDARYAKLEE
RDVQHFRSIVADPQASVVTDPDALAPLNEDWLHKYRGY SKLGLOPRTVEEVARILKYCNERKLAVVPQGGNTGLVGG
SVPVHDEIILSMSKMNKVLSFDPVSGVLTCEAGCVLQTLDEYLEEKGFTMPLDLGAKGSCHIGGNVATNAGGVRFLR
YGSLHGNVLGLQVVLPDGTILDSLNGLRKDNTGYDLKQLFIGSEGSLGVITAVSLLTPARPKSVNVAVLSVPSFEAV




QKAFVEVKQDLGEILSAFEFWDRQSMELEMQQLPHIRDPLSSPSPFYILVETHGSNEAHDTEKLNGFLERAMGEGLV
TDGTVAQDTTQFRALWQIRESFAEAGSKAGFNYKYDLSIPINKMYDLATEVRERLGDKAQTIAYGHVGDSNLHLNMV
TPKYDAEVHGLIEPFVYEWTSKQGGSISAEHGLGLMKRDCLHYSKPEQATRYMRVIKETFDPQLILNPYKVIPLOQ

>N140 putative RING-H2 finger protein
MSKKHDDLPDQGGSLDYRGNYVPFYPNPEENLNLWERVMRY PWVALGAFSTAGILGAGLWTLKTGNSALGQKLMRAR
VAAQFTTVVLLLGASGVITLNSLNSDKPKPKAVAAPISSSSSSTSETH

>N141 2-oxoisovalerate dehydrogenase alpha subunit
MMRLTRPTAFAASSSAAASSSLLPRFFASSVASSSRLFSKSAEPVASSACTPLAPPDYTTGIQFIAHRETFPVYRIM
DDEGEVLDAAQLPEVGQELTQKMYKNMVTLNVMDGVLYDAQRQGRISFYMTASGEEATHVGSASVLDPEDVIYAQYR
EAGVLMWRGFTIADFMNQCFSNELDMGKGROMPVHYGSRRLNFQTISSPLGTQIPQAAGTGYALKLAGRSNVCICYF
GEGAASEGDFHPALNFAATLRSPTIFFCRNNGYAISTPVKEQYAGDGIAGRGPGYGVATVRVDGNDVWAVYNVTKAA
RKIALEESRPVLIEAMTYRVGHHSTSDDSSAYRSKEEVQSWAQNNNPISRLRKFMEKRGWWSQEQEDE IRKAARKEV
LEQLKLAEQRPKPHVDELFTDVYDSVPKHLQEQKAELEAMMRKYPDHYTAASH

>N142 carnitine O-acetyltransferase
MMKRTALRFAGTTTATARPATVGLRHLOQRARGLSSSVTSGEEAWAEHQKGLRRLPVPSLEETVARYAEYVAPLVSEA
EAAHARALAEEFARGEGRALQSELLALDRESPTSWLEGWWDTMYLTIRDPLPVNVNPFFIMODDPERRSQVARAAGL
ANACAKFQRLVRTGQLKPDMEKTTPLDMSQYTKLFAAARIPRASRDEMVYHPDSRHMAVLSHNHFYTVEIITEDGSV
VPEKDIQRQLOQILNESAPSGTREPGLGVLTADWRDSWASVRSELISSHGDNKHALEKIDSALFVLVLEPEAPAKGD
DIAKVFLHGDMRQRWFDKLQVIVAANGKAGINLEHTPIDGHTGIRLPGEVPGLLQSQEGEANGPISARPQRLKWHLS
PAVIKGLEKAEAVADELVSHTEIRSLEFNHFGKKYITSKKLSPDGFVQMAYQLAYHQLTGKTVSTYESCMTKQFLHG
RTETLRSVTRESAAFTRAFATPGATPKEKEQALRLAVQAHGNRAKEAKEGEFGVDRHLFGLKNLAYHKQQORLPGYTIP
ALFQDKAYRVLSASVLSTSNCGSDALTMFGFGPVVGDGLGLGYMIQNEKIPITVSSFQROALPYARALEKSLLEMRD
VLDASTTSTSA

>N143 ClpB ATP-dependent protease
MRRAALGGTRSGSALSGLLSRRAPQQAGAVRRVLSSEPAASSRSSAMRTSAASRWPAALGTSTVLLHPPALVFPLCR
GYANGYTRGGQPIPPPYVNPDAAVPGDALKKYGKDITALAKEGKLDEVIGRDEEIRRTMQVLSRRTKNNPVLIGEPG
VGKTAIVEGLATRIIHGDVPDSLKGKKVIGLDMGTLVAGAKFRGEFEERLKSVLKDVHDLKGEVILFIDEMHTLVGA
GASEGSMDASNMLKPALARGELHCVGATTLNEYRKYTIEKDPALARRFQSVEFVPEPTVQDTISILRGLKERYEVHHGV
RITDGAIVCAAVYSHRYITDRFLPDKAIDLVDEAASRLRLOQESKPEQIEDLDRQIITLKIELEALRKETDPASAER
ROKVESETIARVEGKSQELTRAWQEERDKLHKIKNLKEQLKRAKLDLQRAERNGDLARAGELAYGIIPTLERQLPKDQ
GAETTMLGEAVTDNDIALVVSRATGIPVHNLLMGEREKLLHMEQVLASRVKGONDAVGAVSNAVRISRAGLHSHSRP
LGSFLFLGPTGVGKTELCKQLASFLFDSENAMVRIDMSEYMERFSVSRLIGAPPGYVGYEEGGTLTEAVRRRPYQIV
LFDEFEKAHRATHNILLQILDEGRLTDSQGRKVDFRNTITIIMTSNLGAEILADLPPGHSSSEARDAVMGAVRGAFTP
ELLNRIDEIVLFNRLSHEDMDSIVNIQLKDVSNLLADRRIQVELTPEAREWLAERGYDPVYGARPLRRIIQKHILNP
LSREMLKGDVLDGDLIRISRKAVDPEEVLKNTAATDSWSSALEELDLEVVHTEQSTPEVHNAKPLLKAEFGVEDD

>N144 C-terminal MRP-S28 domain-containing protein
MLSSRAKIRHSAARLPHVQHHLORQORSAGALVLNARSYAATHEMTQQOEESSDSIKHLLKGPVTPLTIFATSPPPEP
HPSTYQVPAAAADGATLDFRLSFAFPTVQKIKEERFKEEMGVFKILYERPFLOQEYKNVMQEKKQQKKSERAAAKKAK
KEMKKLGLLPNDRKKTLFELEQDRQRKLFLQTLHYPYQVPDMSVKGEELKKYFNFIATHSEKEIYDRLYPEFFGDTR
EHVENLVPHKHDGYVWNTFFDPENPSDYPNQADAEGDVWETLNMSAEEQLSDLADAMEGEQEKEARLATWEMDPARF
KGKWTPRAWTKEDLELSHIKQRARNLRYLREQLKKHGLLPEEDEATTREALMSVESGGQASAAAESFDIDEIADKID
DNEESVLLLFEDDAQKKPAAVPEQKGTEDEIANLLNAVLPPTEKDQSHAALLDALMPAGQPQEQAQPESGAAASEPT
TTATEQELAEWRAKVDKFQDGLKKRIRDGATEETIEEDVINFITAEGGGAQDEAEEDE IDWESRLOQDIPGLDQPGEG
GFKVTGGREEAMQRSREREARLHKLQEHVKVLEFDESPKKQVFANEPIPGEPATIEFIHSYTMDPDVTMGSLARREFLQ
RKVVLKVHVPSLSLPPPVQORILADLVGTRYDARSGWLKLVGDKHPNRHLNQKHLTLLMRELLNESFLADSRFTPLTD
LSTEDPSSLRRKYSLPTNLONIFDGKTGKGGWEYKMFTFSQLDGRFPSAQESTEEAAKLRQRLASALSL

>N145 ATP citrate lyase beta subunit

MQORARSVVRATGVWSGGAQWGPSSQLWVGTRRLFATSATGHGALRSWLFVPGRQODMLLKVLQKKGDMALPDVLVPDM
EDSVPLAEKASARQATIASLLPQLAQLGAHTKVLPRVNSLDTGLMEDDLQAVIAQGGLIFGVSVGKVGSAEDMRRIDE
IVSALESKNGVRAGKIHIVPWLETAAGVVNAHEICKSSSRIIGVAYGGDDFLTDMGVQGASDQTPSGLVTYARSATIS




VAARAANVLSLETPYVNFRSAEGLRAQATDVKRLGYRGMFAIHPNQVQTINECFSPSAQEIEYAKKVVAAYEEAERQ
GKGSTSVDGKMVDAPVVKRAYALLKTLPQP

>N146 uncharacterized (possible novel CI subunit)
MADENRDFPEYEAWVKKQSAFARWAIRTRAAIADQDETNNAEYLRHVAKNMI IMKEESYLWSSSAQRPDDYYKGRSP
LTAAYRDHGMFKSPYETRAKELRGELTRWNHWHSWDLKPSATTSYPKPPAKYDPLNPTRPNIRKQRLEREAAH

>N147_Complex_I_(NADH_dehydrogenase)_PGIV_subunit_(NUPM/NDUFA8)
MASTRKEGEQLYADINAGGRTHLDVETTDEFNVLVAGAKYTSYMCAAEELDFLECKAKDENPRACVPENVALTECAHA
ALDKISRQCASEFDEVVDCLESPSVHGELSACRQSERDLRVCVQARFGVDVVVEERKRRMASLOQTWASTRRRPQPTI
IRPREQKKVDAAVAKYKKEHDITE

>N148 saccharopine dehydrogenase (NADP-dependent, L-glutamate-forming) (Lys?9)
MFMRRLTRVSTSSAAPTGRTASALRGQVPCRRLLATSPDGDGIGALKAELKAAEDRVATLKEAIVSHKDPAKKSILV
LGAGRSSSFLINYLLONAARERWAVKVGDEDEHTARRKVQDHPDGTAFRFNINDTRQREEEIRRADVVVSLLPAFMH
PVVAAECVKQGAHMVTASYSAALAPFDEQARRAGVTILMECGLDPGIDHMSAMEVIDAIKRDGGQLTAFRSYTGGLV
APESDDNPWGYKFSWNPRNVVVAGQGVCQYLQQOGEYKYVPYHQLFRRTDE IRVPGHGTFEGYPNRDSLSYRTIYGIP
DCPTVLRGTLRKPGYCSAWNVEFVQLGMTDDTYTIENADSLTYRDFLNSFLPYRPHDTVELKLAHYLGLDINSPEMQK
IKWLGMFGEQKISLKSATPAQVLOQILEKKWALQEGEKDMIVMYHHFVYTNKNGELKETKSSLVVKGDGTDTGTAMA

KTVGLPLAVATRMVATEQVKGKTGVHVPTTPDLYEPILRELEKDHGIIFSHQHDTVHQA

>N149 iron-sulfur cluster assembly co-chaperone Mgel (Grpe)
MRAAVRRLPNVASHSAASRGIFALNVPLRSRTLAIARPFSTEQNGEQKVEGEHPPAQQQAEGENKEQQQEQQDPQAA
KIDELQNKVKDLEEQNKELNGNYLRSLADLDNMARIGKTNVENAKLYSIKSFAEGMLEIADNLSRALESLPEEKRGL
PDVKVLFEGVAMTERVLQQVFARYGIKKFNPLNEKFDPTKSSALFEIQDPTKAPGTVAFVQAPGYTLHDRLLRAAQV
GVVAQPPDEPSSSDQA

>N150 alanine-glyoxylate transaminase
MKSSRRVGSALALGGRVQRGQRMGATALGSLGASRRSVQTTPGETKGAKPLLMIPGPIEFSEGVLQOSISLPTLSHVS
PDFIEQFGQALEQLRSVFLTEKGOPFVLAGSGTLGWDMAACNLLOKGDKALVVNTGYFGDRFGECLTAYGADVTHAR
TDIGNCPSVADVTQLLGQRDSFKMVTLTHVDTSTGVLVDIESFAQATRKHSPNAIVVVDGVCASGGEELRMDEWDVD
VVLTASQKAIGVPPGLATILMASQRAMSLFKSRTAPVANYFCDWSKWLPIMESYEGRKPAYFATPPVNLIRGLHTSLY
EILSEGEGAMDKRFKAHQTAGKAVREAVKALNLTTVAVSDKLAANTITAVRFPQGVSGPALLPKVKAHGAELAGGLH
QATKAEYFRIGHMGVSVTDLNRGHLEQTIRAVEQGLVECGYTGFERGAPVKALQRVLTAQ

>N151 mitochondrial carrier AcMC4 (putative ornithine transporter)
MSAASAQPGLPYYPMPRGGGVGAGGGPIPSGPAGYPQPGVPVATGTPAVEEPQFLSLSSIVTRLVLKVGEYSLVNVP
SRTLYERQIAAAASAARMGGPGRTLDEQVQAKDENVVNTLLNYYKEEGAVRI IGATSLAFTNDLFYGVIASISYVEC
RMVPVLLGMTSGEDVDWQSSSFMSLITSHSIASAVTYPLFLASYQVRHHAWTGEFSGLLPSGENFYGKLRDNVVAHLA
EMVTLHTIRPAIVDTLYVLFGEWLLAKADGETLADQAAYHVGIRGVHFMGSLEVGLIHLPVSTIVTKLRAHPDAYDS
LWDCIKKTWKTQGLKGFYGSAFWYLLANNQLIMP

>N154 mitofilin
MLRRGFNGSRARAACRLPASSTHARVPAARQVTSRRLFANAGATPPPSSGGGGVAFGVLVGAAVGASAWTGYRYYTD
PPFRARLNDFWASLSSSTTSSPSQPTAAASPKPSVTHEEQQOQEEAGAPLLAAQVLLAAAEEATALDAQEEAVVALP
DSLVVQQOOREHQQOQOQEHQOOQQOQQEEVEVEQMDPAATQSNDGEGEEETEQPATIIAAPAPLVVEVVGPEASHAHVATD
GVAPEEAKAAVPAAVVALVTESFAASDAHQEAVAAVAHDDHHHHHHHDKAS PAEEQQQOQOQQQQQODAANPAEPAGEQ
RDHEGEQQQQEQQQOEQQQQEEQQEQRQEQPAAEGATRLOELQATIKEI IATIQAESCERQVREKVERLRQKYEHKMAAL
RQHMDEVVAEHVDVERQKISDDYQNRLHQQLDTLQHQFVEERQRLYSEMEDVVAGLNARFVELVREEKQLLNEQLEE
STRLHAHTLAYLQTLVDDAQYRIRHLSEEREWWSWTERLASAVRALESAALGPEGHLASFQAELDLVRSLAATRPLY
KAVAHHIEAQASRGVYSVGRLRERFEQVEKHVRVAAQVPEGGGLLRHAVAPLLAATVSLNPYHAPTPQELLLDSARR
HLLDDDLLTALRDLEQLTGLAHELAHDWIEEARKRLVVEQAISVISADVTTLKPPTDL

>N155 armadillo repeat-containing kinesin-like protein

MDTRAVAVPTSVVVSTQASSSSSSSSSWWPLSTKGWLIVGGAVVSGLVLYLLRRRTRAANAWQSPPGEYDDILKSLR
SSEPQQTVALKQLYEYSRYPKKHDSIRQTGVLEILLQILAQHPDNDVLLLHLTRVVANLAINEENRLVLGRASTVSD
LFYLLEHTEDRIKEHILRCLLNLSLEDVIEDVIRETGGLKQLTEMFASPHTSPSVLFQTTRVLINLVHNANNRALTT




QEGLVQQAVQRLTASATVENIDFCLRLLNLVGLFAVDCAPEVLAQIATKETAEAFNNLLSLSQSVDHVSTVLQATLK
ILARKHTQPQEVQPFIDALIEKTGPQPSGLEHVVAFYKNSDGPVLELARHVLADLAENNEKATSAINEIDPALLSLG
SSPSTTDSADERAS

>N156 Hsp90
MRSAAVKNSSRPHRAVLRAPAPAHHVPARPLAEVAGTHNKVVVVGRRSRSCVPSALQVNHTAGAKRAYRSTAIGMRA
AGAREPEEAELVRTAEAAATPESARAGGAVSEAEEGKETLIEETETVSGQAETLPFQSETAKLLRIVAHSLYTDKEV
FVRELISNASDASEKLRHLDVTGKEYDDKYLPLEIHIATDDKNKTITIQDFGIGMKKEELIKNLGTIAHSGTQEYLR
QLEGKDASNIIGQFGVGEFYSAFMVGNRVKVYSRSAAPGSKGYCWTSDGTGAYTIAEAEGVSRGTKIIIQLLEGQEHF
AKKQTIDSIIKKYSNEFVGFPIKLNGERVNTVRPLWTLPKQSISEEDHKQFYQFLAHSYDLPIYRLHFTSDAPFSIQS
LEFYVPEQHQEKYGMGRMDPGVSLESRKVLVKPKMKALVPDWLRFMKGVVDCEDVSLHLSREHFQDSDLIKRLGNVVT
GRLLKLFQDEAASDPDKYNAKFWKEYGSFIKEGICTDAKWKDELGGLLRCESSATGEGDVTSLEAYAKRMQODQQTAT
YYLCVPSRTFAESSPYYEAFKQRGVEVLFLYTSMDDFVMONLAEYAGKRILSIESAQLPAELARPASTTTGNNNNND
ASSSPQAHAGELSLDPQEVEELAKWMKTTLLDRVSSVKETKRLVSSPAIIVDHESASFRRMMKEFVDPSRAPKLPKQR
LEINAAHPIITRLNSLRRREPSFAKAVAEQVFDNALIAAGLMDDPRSMLARLNSILEAAARNSDTTSTTSTSTA

>N157 BTB/POZ domain-containing protein
MAKHSGSRRATLLSLAMSAGWVDIARLLIAEVKRRDKRKLKTFVTQRAADGTQLLHSACYFGSVECVDLLLSLRDDV
TGEPLIDADGPDSDGVPPIFYASLSSAACIARLLEEGAPPTVNSGKTVLHMCANTGNVPAVEMLLQGWKENKWGLRD
KLDLNAEDPNAAGSTPLHAAIFSTSALAHKNVAALLDAGVDPKKRLHNDDGSLLLHAARSGTAKAVEELLLRNFDVE
EADSFGSTPLTAALARQYPTLATSGQQVLLRLLEAGAKVKWGATPLVDVECYINTGSPEENMKSGHTATYYDAGRSA
YQVVVGGHENGVHPPGIYFLSTHYRAWDATYFDNNVEVNRRGHTCTLVGDTIVLFGGLRYAPLPRTHFNDVYFISAV
NGRVTKPLILGEAPLARESHTATLVGRKIYFMYGCSATAFMDDIVVLDMDSLEWSRPSVTSLKRPSMREFGHTATLVN
DHEIWLYGGINRVVNVAGRTHLVSTDPDWHVEFDTHTLOQWRTINASVAVPASGKGSPAKLPTPRANHTATLVGEEIYV
FGGDAVRREHLEIVLRFIYTDVIDVDNIPGFPPSGTHCAAPPFVRDLIDAAKLYAAERLGQFVARLLRQSMPFHRDT
ADYEPRSLLAFLNNIEYSDVRLVCEGKIINAHKAILSRCPYFDAMLRMSSSSFFGSESDESEDDVEELVITDTSHDI
LOVILRYLYELADENPVGEGAFVTEETAVEVLITAEKYGLDTLKLWCEKLIVEVMEEQNIPYFLQLGDTYHAPHLRR
YCLSALSAQYDHIDAVLRAAPGSAGGVEEQIESDELRAEVLGIVHERRRKRNALLADYEDVNDKVYFNTVLPTLADS
RQPLGRASAVFGVMVGVAAAWAFLGGI

>N158 putative novel Complex V_(ATP synthase) subunit AcAtpNl
MSKRLITRATLNGRLATAWAPSRSYAEAAVPKLGKDIQPKNYRRPDGTYEPCDEILFLSVIGYGEDLRAVTNAKEGI
TNTLVLSRYNKTASQ

>N159 AAA family ATPase
MKKMRTRSSKASWTFGRAWSMWAARRPTSTPPRRTRRTRSPTASRTPSTRAGTSRSRAWTSWTPTTGKRVETVSKVI
IKDATLEGTLQSFDVTLTYDAESSKLAAIFPWLKKPPFCPLEALMMRLPILRNSTYGGAQMEELVKEFLEKERPRMVR
KIEAHLKKGLISYSGLWYLEFSKGNREYVDIGKGILVGSSAEYTRYMPAVGLCAPNEYVQGPIIKSDGVKEFFRONRAF
DIPVFKGLMPISGLDVQPMTKQVLRILNKRGRVFOQKVALKHHYMQOYEKFMLKRGAFSDTWIKADGRVMVDISTEFNRM
NPEYTEFGSSAHDTSTQQQLOQLMAAQQRFTGDYTQTTLPVAGQKRI SKAMRYQTWPYVAGFSFTAKRWGELLVESL
SDIQFDDKAYDRLVLPEDKKALVKALVEDNKRVQEGRAGVSFSDVISGKGGGVIFLLHGSPGVGKTLTAEATIAEYLH
YPLYSVSVGELGVTADHLESKLNDILELAGTWNAVVLIDEADIFLERRSDIDVLRNAMVGVFLRKLEYHQGVLFLTT
NRVKAFDPAFNSRINVAIRYHDLTKEARGQVWRNLLGHMGDDESSDLDFDQLADIEINGREIRTVIRLALALARCEG
VALNAEHIKRTVAISQQFGKDLNSVEDW

>N160 ATP-dependent HslUV protease ATP-binding subunit HslU
MLKRAARLNAAVVGASSSSIPIMORAAAARALRSSMREEALCLSSTSVHGNGRTEADRLREYSSENDTTTATVKSEE
AAPPPVEEGKDEEQQEVAAPATPAEVERALLPSEIVNELDKFIIGQAEAKKAVAIALRNRWRRRQLSPELATEIIPK
NILMIGPTGVGKTEIARRLAKLAQAPFIKVEATKFTEVGFHGRDVDMIIRDLVDVAVHDEFTMKAREQEKQRVKQEVE
ERLLDILAGAQAQERTKTMFRKMLONGELEGKRVDFEVPQSTPATQOMPFGSEMGAQGVEVQLDKIFGGAKKQKRKMT
IAECRPYLEEQEAEKLINKDAIVKNALEAVQSNGIVFIDEIDKICKDKNSYGADASSEGVQRDLLPLIEGTTISTKY
GNVDTSKILFVASGAFHSCKPSDLLAELQGRLPIRVQLKPLKKGDYYRILTETKFNQIDQAKALLLTEGVELDEFTDD
ATHEITKLTAEVNETVENIGARRLHTVMERILEEVSYECTPGKVTIDVAEVRKHLSELLLKTDLSRYVL

>N161 glutamate dehydrogenase
MRRATAALPYARSAAPMRSSALLACRPYSTTPATAAREMSFLESVLHNFNKAAALTGLSEPQIANIRKCAAVFRVKF
PVRVNLNEKTGEYDTMIVEGFRVQHSHHRLPCKGGIRYSEHVDQEEVMALASIMTYKCAIVDVPFGGAKGGIKINPR




ELGVSQIEAITRRYASELIKRNMLGPGMDVPAPDMGTGPREMAWIKDTYEAFHPODVNSLACVTGKPISQGGIRGRT
EATGLGVFFTVREAVNYEEDMKALGLTTGLKGKRVVIQGFGNVGSYSAKFMHEAGAKITAIGERDGGLYNKDGIDIT
ALWNHIGEKKPFLSFPGAAVVKNPESLLEEECDILVPAALENQINATNALRIKAKITIAEAANGPVTATADEMLEKRG
IIVIPDILCNAGGVTVSYFEWVKNLSHVRMGRLERRYDQRSKERLLEHFSNITGRKEDVPAGVVSGANEADLVHSGL
EDTMIEGYANVRSVSKLKNCSMRTAAFVDAIRKVARSYAELGVEP

>N162 pyruvate dehyrogenase phosphatase regulatory subunit
MLRLRQLASRSGPARGATSHVLKTTSGGYAFASPWASSPLFSTSAATATDKRVPDKSRVVIIGGGVIGTSVAFHLAK
LGWTDVVLLEQGTLGCGTTWHAAGLIGQLRANETETKLSRYGIQLYADLEKETGQGTGWKQCGGVTVARTQERMTHT
KRTLSRMRAFGIEGHLVSPEEAKKHWPLLSTEGITGALWIPHDGVATSSDITSAFAAGAKSKGVKIIENVRVTGIHK
SDKHAVTGVSTSEGDIKCEYVVNCGGMWAKQVGRLAGVNVPLHTCEHFYISTKPIDGVDSYLPVLRDPDGYIYFREW
SGGIIMGGFEPVAKPCFADGVPNDFQFQLFDEDWDHFSILMNSALERCPALETAEVRQLLNGPESFTPDNQYILGEA
PEVRNFFVAAGEFNSSGIASAAGAGKALSEWLIQGYPTMDLWSVDIRRFGKYHANDNFQKQRSMETLGLHYQIPWPKY
ELQSGRPLRVSPLYERLAARGAQFGSKMGWERPNYFLPSSVSPSSIKYTFDRPAWLPYVGEEHKATRDEVALEDQTS
FAKFVVKGRHVESFMQRLCANDVAVPVGRVVYTPMLNPRGGYETDCTVTRVSEDSYFVVSSTAQATRDYDWISRNIQ
EDEEVSIVDVSPQYSTLSLMGPKSRELLSRVIADRDLSNEAFPFGTSQEVPLGITQVRASRITYVGELGWELYVPIE
STLLVYDLLHAKANEGTRIGLRDAGYYAIDGLRLEKGYRAWGSDITPDDTPLEAGLGFAVDLKNETKNFLGKDVLLR
QKKEGLEKRLAVEVIDNDQEVYPHGGEPIFRDGQVCGYLTSVAYGHTVGRSVGLGYVRKLANTATKEDRLVTPDWVK
AGRYEVEVASKRVPASVSLQPPFDPKNERVRM

>N163 mitochondrial ribosomal protein L12/L7
MRRSTVHVFPRLALRQGQQTSALCLFSNGSRTAVSSETNMASIARNYAAPAKGGKGAPAAAKPAEDEPAEPLKLETV
TFPDFGEDKAFTADISDFPAPKDWKYVSDWKEFEFSPRVRKIGEALFQLNQVEMFELVKLLOLRFDVPDSALMGGGV
VVQAAGAGAPAAAAEPAAEEPKEEKKEKMIFDVQLTAVAEADKFKVLKEIRALKPGMKLLESKEMVEKLPSMLKQNV
PKEEAEQMVAKFKELGGTVELK

>N164 mitochondrial leucyl-tRNA synthetase (LeuRS)
MLRALSRSPSGAVANAGLRTRLPTTVSGGVAANACGASSRFLRSHNAKTPDFFRFREFFQRAYTAEAPKEAGSWAATY
QHKAVEDKWRKVWTELQHOQKQQOROKLGADEQATAAAAKDKQYVLSMFPYPSGQLHMGHVRVYTISDCLSRYHQMKGK
EVLHPMGWDAFGLPAENAATERGIAPHTWTHSNIATMKSOMLRLGIQFDWDKEVTTCEPEYYKWTQWIFLQLHKAGL
AYQKEAAVNWDPIDKTVLANEQVDADGKSWRSGAKVEQKLMKOQWFFKITEFADALVEDLAGLKGWPEQVKLMQQHWI
GKSKGAYLEFPIKRELSASSGAKAEEPLRIFTTRLDTLLGVTYVVLAPQHPLVQEIAKNTEDAKLRAFVDEFAKSKR
SLOEDYGKSKKGMKLPGVTAVHPVTKESLPVYIADYVLMDYGEGAVMAVPAHDTRDYEFAKQFDLPIKTVITPDQHT
EEHKEGDPFCGEGRVVNSGPELDNLTSEEARRKLLRILGEQGVGGEYTNYRLRDWLISRQRYWGAPIPMVYCEADCG
VVPVPEKDLPVVLPVDGLEFSGRGGSPLGSLEHWLHTDCPKCGGRAKRETDTMDTFVDSSWYFLRYPDANNTDAPFED
KAVTNKWMPIDVYIGGIEHAILHLLYSRFITKFLHAQGHLNEFSEPFPNLLTQGMVQGRTFKDPHTGAFLKPDTVEKV
GDKFIHKPTNQEVAISWEKMSKSKYNGVDPDRIVDEWGADTARLFVLFKAPPHLELEWENAGITGAYRWIGRLWNLV
NTFVQRDPSADTPSPPPSVTERAKEEKDLLALTHETITSVTKALDAAPYSENTAVADLMKLSNKITTLPADSPQYYL
SLRSLVLLLHPFAPHVSSEMWQALVAHGPAHESAWAGSSAAPELSRQLWPVANEEFMKKDEVVVAVQVKGKTRGTEV
MPAAEVGDKAAVERYARESAVGKKALWQRDVKKVVIPPNGKIVNEVC

>N165 4-carboxymuconolactone decarboxylase domain protein
MLRQGSRSVIRGGAVNRGAWGLLSVSSRLPRATAVLSSSSTPAISSPRRQASATTPPAEPPVVVNRSARKRYVRHPW
NDSESMLSDDLRILTYLAGNTAAGNLSAVGRDWCYLDPAKHAAGMDVILQTLVFAGVPKILNALQTVSELGVDNRQT
LEPTFPEGEEFKEPVSYGEFVERGEAEMHLAFCHKYPRLRERMAELHPALDRWMVDTVWGRLRSRTGLAAKERQLCA
LAALAGNIVWPQFKSSIIVALNSGCTLEEVRSVLDQTEKVWGTSAQIMVDALWTDLNKKSLHSWQDGSCESTLHNHG
GSHIPASTPIPTSNHVKYATSGKHPFMYLNRMEDATIPOQHLRVLALLAAHTASGNLTRVGVDWSYLGEEHHEAGLEIT
LOTTIFGGFQKAINALQVVHNIGVSPTAINYAAEEVPEDRRANVKRGTELLKLIYQKQYPRLREKMRWMHADVEKVI
VEWAYGRVLARPSPVLAPKDRELCALACLSGQIVFPQLHSHILGALNAGARLEEIRAIFDQTEYVWGKDEQIMVDGE
WLDFAQRYSYHKQMAAAKKKDAAAKATARPESGPSSGAAKNDAGSVFETG

>N166 6-phosphogluconate dehydrogenase
MRRATRSFALRPTARQLWAGADSLTAHRGFVSVAKPETTRVGWVGTGVMGGHMCGHLLSAGYQVTLYSRTAEKAQGL
LGRGAKLAASPKEVAQQSDVVFTMVGEFPHDVRSVILGSSGVLEGLCSDGVVVDMTTSEPSLALDIYNEAKKKGVHST
DAPVSGGDVGAKEARLSIMVGGDEEAVSAVKPLFDVMGKNIVHLGPASSGQHTKMVNQILTATTMVGMVEGLLYGHK
AGLDLNQVIEAVGKGAAGSWSINNLGPRIVKRNFDPGFFVEHFIKDMGIALKEAERMKLSLPGLGLAHQLYVAVAAQ
GHGRKGTHALQLALEKLNNMDHDHSSPKSGLPKAL




>N167 Complex II subunit Sdh3 (SdhC)
MLROQATARTAPLFAVRGTVTGLQVLSRSPVALATRTLATLPSDASTEAKPNRPLSPHVSIYRFPLPALTSITNRATG
GALTAGIYTAGALALFGAHDLPVYIDAFKAAVPLLVYPTKLLVSFPFVYHTLAGIRHLYWDYTAKGLTLPEVYTSSY
ALMGATALLTLGLTFYSI

>N168 Complex I (NADH dehydrogenase) gamma carbonic anhydrase subunit (AcCAl)
MMRGLLRRLRPSTPAAVLPTRNGADIPDVPLEKFGLTVPVQATAYNDLYNKHTTLVNLPGKRPQISSESFVAPSATL
VGNVEVWDRASVWYDCVINADTKLIRIGAGTNVQDGTVITEADEELTEDHDGSTIVGHWVTIGHRCVLKACTIEDHC
LVGMGSVLGAGSYMESHSILGAGSVLPAWQRIPSGQIWVGNPAKY LRDLTEEEFDFLEKSSAHYTVLSKQHAYEFYL
PGHAYIDAEKKGIQVGYQVEPLSGEESVLLAPNYKEKVSVH

>N169 uncharacterized
MRRAATSAWRRQANPPHGGSGGGGGRMVRYAVGLPIAFKLGLDLGNLVSPLQOSHYLEDEKEKKTDVWNAVGSDLVEQ
VKTSTPLQAQLGSEPASRVQVSDVLSLSKSHLKWQFFTHCSPDDSKEESLWDMVTNNRVVMATEELQLQVPLKTRSK
GASDLSLVVDTHNDGRGWKVDNAWVETQGEGAVCVPLTPPRHA

>N170 glycine cleavage system regulatory protein (R protein)
MRRTGRLASSSLRQLGAPRRFLYSTQSEPKQARLVLTAAGPDRVGVTAAITKAVVDAQGDVDSGRLTSLGGDYCIHM
LVSVPETQEQAFRKEAQAAVGKFGDWDLSIRKNTPRAAVGPSLROQRLVALSGEDKPGIMHAVSSFFADKGINILSMN
VYNEPAPFASSRLFKLQALVQVPQGMSDDQLEEGIDAVGENEGVDMWLESSQQPSTPPAALHEAAPQSHRA

>N171 Complex I (NADH dehydrogenase) Bl4 subunit (NB4M/NDUFAG6)
MATSGVATTASRSFADAAARNOHLYRSAMRAAPRIIQMYDLPYNVGQVRSRIAEEFRKHQNVRDPVTMDMLWFKGKS
ELDETLLTWKQRPHILHYFAPKKKEESDFLRKFYANEDID

>N172 mitochondrial ribosomal protein S29
MSMLRTAMHRSNGGRWGGRRAAASFQEWLTSSSTSSSTTTSSSSSALLPLRPHEVAGLATASRPVYAKRMKNDGGNQ
SGREVSDLESTENQDDAEGVQDENDDDMRSLEKQVTKELSRIGMADLKDEVLKQGKGEEEAVSESADPFDTVLRETA
DLHAKGLLGDHDTLTKYERYLHKKKSHQGLVRDINASLAAMSPDQQSFLSHFVEFVKPVDVEAEAAAKAAAAALAAK
QSEEAIREKEAIAFAFAPGDATKLTVGKSLLRFSAQDQKQYLPEGVAGQLKNTQFKFGDESVVFRRAAYDLIQELKR
RQESGFLASAGNDSLILNGEGGSGKSTVLSQAVLWARKNDWEVVWIPDGRAWTGGERIVPSTLEHAHYDQIEKAARE
AARLNVTHGDKLKATKLKGDYEIEDFHRKSDSTLFDLLEFAYKHDKRAVNAVYYFRRELNRITEFPTLIAIDRYNYF
WDNTGYFDPADVNRGNYRHLDAQKLMLTKMEFSDHQDHGLVNGTMVCALETTKPATIKPFLRRCGDKHMHEIPAYSLN
EFHEVMKHYKEIEYVNIDDTTKATERFIYQLCNGMPGLVFKYCGLQ

>N173 Complex I (NADH dehydrogenase) B8 subunit (NI8M/NDUFA2)
MSWRARLSTNMQELRFIMCTTSPNSGGVRSFLNSNYAELKKLNPRLPILMRTGEQAPPKVYARYDWGEERGFDLHNA
TEKEVEDRVRELTLMGEKMEKSFESIPKDRDLIDESDVRKEDTY

>N174 acyl-CoA dehydrogenase family member
MKRSAIATATARSASAATVRRSTAVPLVLRSATRSAMVSAPRFSAISGAGQAHPGFAALSSILPRRCGYSTYIPDMS
VGLSDEQREIQQVALDFARKEMLPHAEKWDEEEIFPEDTLRKLAELGFAGIYIKDDIGGSGLSRQDAAIVFEALSTA
CPSTTAYLSIHNMCAWVVDQYGNQEQREKYLPTLLSMEKFASYCLTEPGAGSDAAALKTTAAKDGNDYVLNGEKAFT
SGGGASDVYIVMARTGQSGPKGISCFVVDKNTPGLSFGKKEKKLGWNSQPTRAVIFENVRIPSTNLIGKEGEGEFRIA
MKALDGGRINIAACSVGAAQACFELARDHVQVRKAFGAPLSANQTIQFKLADMATSITASROQMIHLAARKIDSGAED
LTAYCAMAKRFATDEGFQVCNDALQLFGGYGYLKDYALNRYLRDVRVHQILEGTNEIMRLIVARQVLKDAPPA

>N1757Complex717(NADHidehydrogenase)7B157subunit7(NB5M/NDUFB4)
MNSNKFYVPRGPRVEHAIKDPAIEEWAFYRENTHRYFRMNPKIARKALIWAVAVPYITYQLTKMAQIEQDNQNPRSQ
LAVPDRKYL

>N176 mitochondrial ribosomal protein S34
MTTGLPTGYKQFSLVVPKPSSRVKKGKNLEDIAFSFKNFGVGARFTRTGWQYPEPCYWTVTSVKPRKNE PDMKRGKA
WGVLTWRGVTDATPRRIRTTTKKDWSY IKEGEEVPTYSLDEETHSRRYNYFEGGVAEPEPHVTEGAEHVFRATRRGV
TEDIKPRLAPWKVENFTDEEIDKMIANVGKRSKSQATEGENKEKSDLS



>N177 putative TOM complex homolog Tom22
MVRLNIEELKQPQKKGFFGSIGLPEPVRRVANTWSNGLYAASMYAQQGLGYVSSFAWIFATAAVVIYLPLLRAMDSD
RETIRAIRAEMVQKTAGMVPGAAPRGPDLGNLDISGLDFKIQL

>N178 pitrilysin presequence protease (Mopll2 homolog)
MKRLLATTARGRSLSARAAAASAGIVDASRHALPTGAAATRLLRSRLSGSSGATRPQRRGWATQAAAPSTTSQSTSI
DFTGLKRGEERERPALAAGDKLHGFRVLKVVPIPERNFMTYQLVHEKTGARLFHVDCSDTNNVECVTFKTVPTDSTG
VAHILEHTTLCGSEKYPVRDPFFNMLKRSLNTYMNAYTAPDHTSYPEFSTONVKDYYNLLSVYLDATFFPKLEPFDEM
QEGHRLEFEKIDDPSSALKFKGVVYNEMKGAMSEGDSTIFYQALHSNLESKTTYKNNSGGEPKATPDLTYDQLTIEFHR
SHYHPSNAWFYTYGDLSLEHRLQQINENVLSRFSQIDPGTDLPDEVRLTQPKRVEAVYPPVAGSDPKRQEKFTVAWL
TNKTTDPFENMSMNLLSRLLLNGPNAPMYKVLIDTNIGLDYAPSTGYDSGAREAPFAIGLSGMNEKDVPKVEEGIMS
TLKQVAAEGFPEERIQSVLHQIELSQKHVTTDFGMSVGHAINYTWIHGADPAEVLSVNKKIERLKQELEAGPYFQHK
VKQYFLDNPHMVSLLMKPDEKYLEKLDKEEQARLEKIRASLSQAEIDDITIAKAKFLKERQEQQONVSILPTLHVSDV
PREAPNKDTRFERKTIPLAHSAHQIPLLSVPQPTNGLTYFRGMASLNSLPSDLVPYVPLFCSAMASMGAGSMDYRQL
AQKIESHTGGIEFSPVCSTHHSDLSKFRAGIYVSSFCLDRNLDHMFELLHTVLSAPRFEDVERLKSIIYGNTSDMQE
SLVESGHSYARSLAASVEFSRASALHETWSGISQVTLMQQLAQSEDVSTVIPHLKAIAEHVLDASLIMRCSIVGEEGSL
POAEQKLTHLLGGLKSSSSAQPTAAADYRESEYAPLSRPHRLEVPIPAQVNFVSQILPTVPFTHPDFPKLKALSSLV
SSSYLHPEIREKGGAYGSGAMSGEGLWSFYSFRDPNTTKTLDVFSSLREWMKKDGAFQDKDIDEAKLRLFSSIDHPV
APSRQGALEFTSGITWEMRQKNREGILDATRKDLIEMAEKYLVPATSSTSODGGRYPSTIAILGNTAHNPFTAEETLN
LGLNNSNAGITEEGDEGSDDDDSDNDEEHGQRA

>N179 pentatricopetide repeat (PPR) protein AcPPR13
MLMRRSFROASPRPSALLSSVAAGREGSARLALAATSSQQLWSTRALATMPISATLREAQKKLDGNGLAGIERLTAE
EAYEVLQSRFAEYGTIRAGEFVTHLFRKAQTPAHLDRALEAFYFAQSQLVEPNEHMIWEITHACRRAGEPRRALELFV
NSAKYRVWPLARQFNRLMADEFMAAGDHEGAVLTYGALRKRQVVPNAQTFGLLVRAHAAQGNADQALAAADEAKRALQ
TETLPGPVADALMGVHWKAQNFEGLRSLVEQTSDTTRSLDGALYASLAHLOANNVSAAADLVRQAVTATPATTEQFE
KWANTLAEEATSANLAQPAAGLLRALTGVAPADAALEELAAQLDAEAASAAAAAAAPETTEQAADSEPAAAEADGAE
KKEEAQA

>N180 beta carbonic_anhydrase
MRRGLASSISLRSSAIARGGVSVLPRMAASSPLHSTTSTCLCARCATATTLPQRSISTDDKLKDEMLRMRESYNDLI
NGNKEWVAQQLEKDPDLFKRLSAGQSPQVLWIGCSDSRVPANVITGSDPGSIFVHRNIANTVVHTDMNLLSVLQYAV
DVLQVKHVIVCGHYGCGGVIASMTNNQFGMVDNWLRNLKDEYMLHREELESIPNDADRAKRMTELHVIEGVYNVCRT
SIIKDAWERRKSANVFPHVHGWVYGIHDGFVRDLNVSVRGPDDVPLLVRKPVNPSKC

>N181 Lon protease
MKTCLGRLTPRPAAAQSHRYASSMLRGNASRLVGLRASAGARRPPLSTSSPLICGSHHGPAYRFGFVRAVHDQAGGN
GRKNGGGGTNNRGVGAAATDKKPSLVLSQADTGAMLRNMATMPTPQTVYILPLTLNPVFGGTSYYALVDRRTLERMQ
DLQAKGDLFLGLFLQKDPNPNVKVADVSQLYQVGQLGCAIGAVQYTSNPDVHLLQITPLSRRIRIKAPVPGAEREND
ATLLAVEIEELIEGEYNRKDPVIRTNHEATIVSATIQQLHEHDPSSHYQKLLDEMDPDNPAEFVDLAAAVMTSEPEMQOQ
AVLETTDVKQROLKCLELLHKKLEMFKKQKDVRTENMEQEAKLEAAQKKLYLERKKKATIEKELKLDVEDSDKLIEDF
KKKLETLQVPEEAMHVINEEMNKLTSLERSSSEYNITRTYLNWLTTLPWGLHSKENLNLSHAISVLNEDHFGLKDIK
ERILEFIAVGNLKGSVQGKILCFVGPPGVGKTSIGQSIARALDREFFRFSVGGMSDVSEIKGHRRTYVGAMPGKIVQ
SMKNLKSANPVILIDEIDKMGNSRQGDPASALLEVLDPEQNKTFLDHYLDVPEFDLSKVLFVCTANVSDTIPGPLLDR
MEVIQLSGYILEEKMNIAKKYLVPQIMKDSGLQPGQIAVNDSALHALIQSYAREAGVRELYKHIEKIFRKVAYKVAK
ERKLATDATDATPAGGDGAEKTKKRSRKTKKPSKADEEEGKETKSEGESGDGQTQPVVITASNLTEFVGQPKFTSDR
FYDVTPPGVVMGLAWTAMGGATLYIETVNDRPLYSALKRSQPAELEHAKEGDAEGDKDRGVKTFGGAGGAMRLLTTG
OMGSVMQESTSIAFTFARNFLEDVSPRNEFFDRAALHMHI PEGATPKDGPSAGCTMVTSLLSLATGRPVPPDIAMTG
EITLTGKILTIGGVKEKTIAARRSGVKRLFFPDGNRKDWEELPDYIREGLEARFVKDYRQIYDVIFADPDPAASSTS
TTTTSTTAIDGETTKKPRATRRRKPTDKETELL

>N182 glutamine synthetase

MRSAVLRRTQSHVIRGSATAHQLGQRGLATARPLQGMLNYDEFKRAVEAEELDTVIVAFTDLTGRQLGKRYDAEYVL
DHYHDFESHACDYLLTIGVDMNPLDGFKAANWQRGYGDFHLVPRMGSLRHAAWLDRTAYLVCDVADRDTHQLLTHAP
RTVLSKQVEQAQKDGFGALCASELEYFIYNDTYETAFKKGYKNLQTAGWYSEDYHILQGTRTEDLQKAVRYYLKKSG
IPVESSKGEFGRGQHELNVAYSDILTMADNHVLYKQCFKEVAEAQGKSVTFMAKPHHDEAGSSCHIHLNLTSAETGK
NAFAGDKDLQGIKCSDTFRHFLGGWIKYTPEIMPFLAPTINSYKRYQTASWAPTSLAWSPDNRTAGFRIVGSGKSLR




IECRIPGADVNPYLAFAGSLAAGLEGVRKGIEPPPMMSGDAYRAPSTTKVPVTLNEAAHALEESKFARQAFGDDVVD
HYAHYYKKEVEAFRKSVTDWEKQRYFEQT

>N183 rhodanese-related sulfurtransferase/oxidoreductase family protein
MORRLISSSASGAFGSRSLFNRSYASWIRHRPDQAFHATRRGYFPQFVDVREEDEHFKERLTGTLNVPLTKLKAETK
DADTADKLAYLDRSRPVYVHCDGGERAEEGATLFCNLGFTDVKLLEGGVFEISRDSGLIIERE

>N184 amoebozoan-specific protein (no putative conserved domains)
MRAALVKRSTSRLHPLTRGPCASSLRWFGTAKKETAKATTAHASTPLEASNLPDPRAFAQEKAFWATQEPLKQKRLQ
AKEKGEPHFVFLEGSGGAGKKDLLWRLNKMGHEVVFHPYLTFLLDSQYPYTPTRDHDILQVRWGNKIINALENIASL
SKTGKAYKSNLVEFVHRSPISSYHYARDRNPDEAALYLSLMRQITTAFSSSVVLCKADPLRVQERLGERLMVPPEKEK
ALRRELGESTDLDVIQREIDAYERLLLTPPSTEREHHGIGATVVHTTSSKQATAQILKTYGVEMNWVWEDLKKTSSP
PAH

>N185 malate dehydrogenase, cytosolic_ type
MSADSNATTRRAVSRMSRIAAHMGVGSQTGFEAAATSASRVVSQQPPVTVLVTGAAGQIAYSLVFLVAQGRLLGEET
PIKLHLLDLPQFVGALQGLAMELEDCAFPLLRGVVCTGDLKEAFKGVDVALLVGSFPRQAGMERNDLLAKNAATFKE
QGRALDQYASKNVKVCVVGNPANTNALTAQACAPSIPKENFTALTRLDONRAKGFLAKKLHVSPGQIHNATIWGNHS
STQFPDVSHGQVSIDGRTVSLKEAVGGTEWVEKEFIPGVQQORGAAVIKARQKSSAASAANAVVGHVHDWLVGTPQGE
WVSMGVYSDGSYGIPPGVIYSFPLTCSRGNWAIVQGLPVDAAARKRMQOATYDELHSEKETAFSFLGLDKKH

>N186 Complex III subunit Qcr6 (hinge protein)
MSENWAGCAIKKSLEEKAHPKCLKKWAEYDACGQRIKGDTTGEAQCSGQYFEYWHCVDALVANDLFKRLK

>N187 methylcrotonyl-CoA carboxylase beta subunit
MLORGGLVMRRGGCAPTTLRCAATRFGRPTSIGEFDGRAALPTVLVGREYHAERDFNVVDGSVEMSQDEWRENGRVML
DLVNKLKHEVATVKAGGGESARNRHVAKGKLLPRDRILRLLDPSSPFLELSQLAGHGLYEDHVPAGGIITGIGRVQG
QECMIVANDATVKGGTYYPITVKKHLRAQEVAQONRLPCIYLVDSGGANLPRODEVFPDKEHFGRIFYNQANMSAQG
IPQVAVVLGSCTAGGAYVPAMADECVIVKGNGTIFLGGPPLVKAATGEVVTAEELGGADLHCQTSGVTDHYAHDEEH
ALALARRIVANLNPSHTKQRKASWEPEPVIEPRYPQTDLYNLIPSDARKPFDMRKILARVLDDSRFDEFKALYGPTL
VIGFGRIHGHPVGVVANNGILEFSESARKGAHFVELCAQRGVPLLFLONITGFMVGRSYEAGGIAKDGAKMVTAVACA
QVPKITVVVGGSFGAGNYAMCGRAYNPRFMFMWPNSRISVMGGEQAASVLTQIKREAMVKSKSSHQWSAEEEEAFRQ
TMLAKYDKEGHPYYASARLWDDGIIDPAETRNVLGLTLAACRNAPIPQTQFGVEFRM

>N188 rhodanese-related sulfurtransferase/oxidoreductase family protein
MWRRGTGSVLAGALGQRATTATASSWGAQRLMSSHTRTTPWVSVDELRRVLAEPKAHSKERVVLVDTRGAEAYDKGH
LDGAVRIEECFTHLATSDPAGLASLEATFRDLFGRRAGITGAANERVVIYEEGLTSGFAQSCRGYFLLKWLGHPNVS
VLQGGLAAWRNAGGELSQQAPQVTPAQLKTQVDASLMATKDDVLQALKDKSKDAVLLDVRDOQDEWIGTSSSPYGKDFE
CPRKGRLPGAKWLEWYKLHDRKDGVAYTKPVDEVKATLTDMGIKPEQDVIVYCFKGSRASNTLMOQLRHAGFKATNYF
GSWNEWSRDDSLPIESSLLSTPHA

>N189 mitochondrial carrier AcMC5 (ADP/ATP_ translocator)
MSFWMDFLLGGLSAAVSKLGAGPVNRAKIVHQAQGELLRQGRLGRPYGGLADALARTVRAEGPLSLWRGAMYDVISY
FPTQALNFALKDSFKKLFPFDRRQHGYGLWFFGNIMSGGLAGATSLLIVTPLQLATTVLAADVLAPELGRTTYQYTG
MADVISKTFQHSGPLGLEFNGFGVSVAGIVLYRGAYFGLYDTLRPLVPONNFLASFLVGWGVTIAAGLATYPLDTIRR
RMMIAGATPMAYSSALECTLTIWREEGVAGFFRGALSNIVRAIIGAMILVLYDQLQAALTAPPAPAPAPAPAANGDS
E

>N190 pantothenate (vitamin B5) synthetase
MORRVKVVREVAEVRALREAWRREGRRVGFVPTMGALHAGHISLISHALPHSDALFCSIFVNPTQFGVGEDFDKYPR
DVAKDVLAIEQGLSAAAAAQGDGGRDVEAVVFAPSVRELYGDRFSTRVDIGLMADTSEAHARPQFFSGVATVVSKLFE
NITQPHRAYFGQKDALQCVAVRRLVEDLNFGLEVVVCDTLREADGLAMSSRNVYLSAEERKRAPILYKALCAGRSRY
LDGERSAQEIIKATKEALEKGEHWWAAGPPRPEVQYVSIADAGFGHELDYIDPKGPGAFLSTAVRLGSTRLIDNIVL
PPL

>N191 Lon protease



MLRSRSWLKHSATPSLLRTGGRGWAPQCRSGLSVAGALPSPRGANLPFSTTPLPALRCSRGPTGTSGSSLSVQTWRD
ROWRNAAAAAPNGARRGFRTTAPAAAAAGDDNDDNENNKKKDEPEYREDSDDDDDDDDEFSDGEQDGEDVMPPRDMPL
QVMVKTVTTPEQVLVVPVIKTSIMPGTMGRATVRDPEFLKELQELRQKHPSPYIGLFIVKDAEEAKQKGVQITTLDQ
LHQOTGVLGVLTNVVPMRPSQQOKDGVVGVIQFLSVHKRIKIDETVSGTKRLVAKVSELOQDKPYDPKDPQIRGFQAELE
AIVHRIGAKGDVFARDNAAQLLLNFWTFHNPLNAAESADFVAGIITHIALDDAAMOQAQQAVIEELDVSERLKKTLAL
TKRELSLSDLTQKIKEDINAKMEERHROMTLRDELKAIRTELGLEQPQTETLMAKFKERIKDKQVPEHAAKVINEEM
EKFQHLSPSSTEYNVVRTYLDWLTTLPWDTLTKDNLDMHHAEKVLEDEHYGLKDVKERILEFIAVGALKGEVTGKIT
CLVGPPGVGKTSIGKSIANALQREFFREFSVGGMTDEAEIKGHRRTYVGAMPGKLLOQALKRVKTSNPVVLLDEVDKVG
TSSYKGDPSSALLEVLDPSONTKFLDHYLDVSYDLSKVLFICTANVLHTIPRPLLDRMEVIRLSGYVEEEKVAIAER
YLVPKAVSEAGLSEIKVNFEREALHKLIHSYAREAGVRNLQQQIDKIMRKVAHQVVVEQEKRQEGAVEGSDGKKGAK
GGVRKGRGKKKSTQERADESAQPGSSEALTLEKDQHGAIVIKPAGLGQFLGKPPFSNDRYYDTTPPGVVMGLAWT SM
GGSTPYIETVVDKHQLLVRKEEKRKRREAKEKEKNKKTNDDVASSESPATASSEDDAEEEGGSGSGRLITTGOMGEV
MOESCSIAYTCAKIFWNKLGQTHKQTATSTATSTTTTTSSSAKRARSPQGATQGEDEGFDEGFFRDVTLHMHLPEGA
TPKDGPSAGIGMVSSLLSLGLGTALRQDVAMTGEITLTGKVLPVGGIKEKVIAARRAGVKTLVFPEGNRKDWDELEP
FLREGLDAHFVDYYGDVFQVVEFPDAPKEYHQALRRTSA

>N192 Complex I (NADH dehydrogenase) B17.2 subunit (N7BM/DAP13)
MAKMLTNLRSEVSRRGVLGTLMAWHRGYLRPGVNSVLVGTDERGNRYFEATELPFGQDRWVEYSTSDDWGHDYDASQ
VPPAWHAWLHHVHDKPVPHQAVYSKPHKENKTGSQEAYHPHNYVYGPRVKSTTDPNCEEWDPTRHSPFKENELR

>N193 peroxiredoxin (PRX) family protein, typical 2-Cys PRX subfamily)
MSTHAVIGKPAPDFDEEAVLGQDFTRVKLSDENGKYLVLEFFYPLDFTFVCPTEILAFSDRADEFRKINTEVVGVSVD
SKYSHLAWINTPRKQGGLGGALKIPLVADLTKSISRKYNVLMEEAGHTYRGLFIINPKGVLVQATLNDAPVGRSVDE
TLRLVQAFQYVDEHGEVCPVNWTPGSATMKADPKESLAYFEKVNQ

>N194 mitochondrial ribosomal protein L46
MRKAWSGVRQQLAVPPCAVVGPSTTGMSRQFVRGITHSQHERAYLOQRLROMEAEAAAGKTWRLVGGIAVQRLPLIIP
TPDPIEDQYEQFRFDRDNYFSINVERNLELMEEDRRKGSKISKTQKKKKEKKEGVSDAGPAGGKQKGGEQDEADSLY
QKAEETAYREETLEDVRAKMERLSPRITAADLANDRKSLNRALASRLYLIVQKPRTEHAWQFPQGGRE SGETMRQCC
ERELREEIGTKVKVHFWSNAPAGCYSYPYPDNYSHNDGHHGSKVFFYHAEYVSGEPHPDNKEVVDFAWVTRDELQEY
FDPQLFKEVRDMLPA

>N195 FAD-dependent monooxygenase
MKMSRHAAVQQORGAALASLIVPRGGGLPAATMPTTSLLLRSYAAAATTTASSRGSLSSSGSSGTPPAADEGRAVAHV
RRREGGPLRVLISGATVGGLTLAHCLRARGIQAEVVEADSNYDRFVGRSAVVSGDALRVLQGLGLRSVLEREGTVLA
KAVTGLYSGKSIHQONFEPPTQDQGAGAVAIPAFALAELLAESWESRGGRINTSTAILTMREVAGTGVRCSFRDAKM
GSRDYDLIVLADGVNSGNTPEVLKEETIYQONPYMTATQVGAYGVWSTYLPRPFTIAPDQAVDVLGLGSRAGYVPMPED
LLYFWATHRADMAPFLKGGAREAREWPSVGGGFEKGFSMRTVVQQOVEQSDRTCWVHYPRDMRIKQWTHRAGRVALLG
SGAYSTAPLPLHEAALPIEDAAVLAHALATHPLPADALAAYAARRKPRVEAAQDWAWYLHTQATKTGRWQLALRNEFW
LTAGPGRLTFARRSSALARPLSSSSS

>N196 mitochondrial carrier AcMC6 (2-oxodicarboxylate transporter)
METQRAYSPVGASNLPFHKQVMAGALAGLCEVLCMYPLDVVKTRFQLOQTAAEARYSSVLGTFRDIIKTEGEFSKLYRG
IASPIMAEAPKRAMKFSMNEQYKKLFTNASGQLSGPGHVAAGGCAGMTEALVNCPFELVKVRMQARSNAGLYKNTWH
AARSVIQTEGALTLYRGFGSMLWRNGVWNGAYFGIIQQVKRLLPVWSSERGQLATNFTAGTISGLIATMLNTPFDVV
KSRIQONTLPGQPRRYTYTLPALATVAREEGFAALYKGEFVPKVLRLAPGGGIMLVAFDFFARIL

>N197 signal peptide peptidase SppA

MLRGYRAASPLYSGGATSMGLPRYLCSSHVGGSASFLARSGQQLRRLAQTQATPPPPPPPQGEVPPPTAGAQLKRVG
EAGAKVFRVVRGIAILAAVGYGVLLYSAYKAAEATIPTDVVLKLNFERPFPDVSQTSQLFPVLTLQEVVDGLDAAAKD
PRVRGIIATVGSEVMELPMAQVQELRDALKKFREAHKAAVCHSEGFGGNNTDYYLATAFDQIVMQPSGWLNLTGVAM
SATFLRGLFEKLEIEPRLLQRHEYKSFANTEFNEKGFTPAHKESVDAMATSLHKQLLODISDARGIAPKKLQALMDQG
PLLPRDARDAGLIDEVAYRDKAYSLITGKVLDSLKHEQQGKPTPEVELAKAVLAVPAKKVKFMSFKKYVKKTKEEKE
LEKLKKKKETATLMAADTANFQALKQVYDKQEHPEQGDPETQKTSRRLARRAERGKTGVPKVAVIYATGEISSGHHE
KTGVVASKTFSTILRTVVRDKDVKAIVLRVNSPGGSAVGSDTIWWETIRAKEAGLPLVVSMGDYAASGGYYISAAAD
RIIAQPGTITGSIGVIFGKMVLGKFLANKLGVTQESVEKGKHANIMSAYYDWKPSELELCNKLADESYKEFVTKVAS




GRGITYEEAHKIAKGRAWTGTEALEIGLVDELGGLSRAVEVAKELAGPLPPGVDYEVTVLPRPKGLRELLLKGSAVS
ESAEDEDEEPDSGSGLGGLMDESMAEWAAAARVVHFLSSIPALKPLMRQLESGMRASAGPQYRMNDVSVGAKESDLV

>N198 i-AAA+ ATPase (Ymel homolog)
MSATPSATPNLTSLLKLRSTGGRIGGQYWNVHRKLPLSLYRTITSSSQRSGSPLFSSPHARLPLAAETPHSVERFPA
LNGRRTFFSGAGSKRLEGLERQVESGRASGTIWASYFRELNKMDSPKEVIRQFERLEESAKTQEVVKEYLKALVLTG
RLEGANLGHLLSRGASGGAGGNAGRLTLVADSPIPITVTGGSLTGSAGGSTFSKIANVTGFMVSLAILYYLFTAMFK
GGDSIMGVNTKVKFAQKSNITFEDVLGVDEAKSELQEVVQYLKDPQKYTKLGAKLPKGILLVGPPGTGKTLLAKAIA
GEAGVPFLYCSGSEFDEVFVGVGPRRVRKLFEEAKKNAPAIIFIDELDSVGGSRNRDHHQVYTHTINQLLTEMDGEFQ
ENQGVIVLAATNFPDVLDPALTRPGRFDKQVEVPRPDVRGRKMILEHYLKKIVVAPDVNVDMIARGTPGFTGAELAN
LVNIAATKAATKGMEAVTTACMDEARDDVMMGVQRKSMIMSDDEKKLTAYHEGGHALVAIYTEGAKPLHKATILPRG
RALGVTHFLPESDQLSLSRMQIMADVAVAMGGRAAEEVIFGPKMITTGASSDFKHATRLANAMVAQMGMSDKVGPIY
RDERDLERASSETRQKIESEVEALLQGQYAVAKRILTDHQOQDELHRLAQALLEHETLNKEEIMAVIKGKKLTNLEYQ

>N199 mitochondrial ribosomal protein L45
MHRPRASAAVLGTWRASGATFAPIQAGOMASSRLILRTPIARIFPQTAGGSPMLLSATAVLPSQRRPLFPATCGMTT
RHYAQTSKRVGGMSYKPRIFVASLGQIADPAIPPSGAELLNPKKLWARLMS SMRNYASLWQVRKLLKKEKYPTSAWL
IVGRWTAEAANQYRAFCEARANGNKQALQKLTTDEFFDVVKGSLIDPSSKLKREWQSQDLRVKVLALRMVMLQEPDV
KEFVOMLFRFTSQQOKLKITDSKGALIAGSDSAVPVTEYYVLERPLODIHLFDWKFMGKLDPSHKEPLAKPLLEQ

>N200 mitochondrial carrier AcMC7_ (putative citrate transporter)
MSEVKPLTVYSPAPTSKKRHPVKSIISGGLGGAIEICITMPTEY IKTOQMQOLYPAKYGKEGVMYCVRDTVKNHGVLGL
WRGLGPLVVFAVPKNAVRFFFVEMIRNQLRNDKGAISLSGNFFAGLCGGLMEAVLVVTPQETMKVRLIHDRLSPNPR
FHGTFHGITTLLKEQGISGCYKGLTATMIKQGSNQALRFTTFYQLKTWMLGDPALDFDRSTIKAVEFQTIFAGATAGA
VSVEGNTPIDVIKTKMQGLEASKYRNTWDCVQQTWKADGLKGFYKGTVPRLGRVCADVAITMFLEDYITMALDAVWK
TE

>N201 pentatricopetide repeat (PPR) protein AcPPR6
MORHLRRHFPRLLVLVLSSSSLRSSCASLPRPLRRTFTAAGSSSSLRTLPSSRTTTTTTATAAAAAGSAKRPLRREV
GVEQAVARLTALRTAGRRAARETSVGVAETPDLVGRTLRPGDLRAGLEAVEAAHALAVRRVREAGVPMGLDHYHLCL
RFHRRSPEHARHLLEDLLRDGVRPTAATFDMVVDIYGVGRPRAHWLSEAVQLFHRFIGMGVEGIANLSAFRRLIQFC
HRAGDINQAFELHEGLRGLGLRADMDTYISLLALAHRCGDAERVKKLWTMITLAGIEPNTRLVNSFIANCNSPERAL
IAFNKMAEADLQPDVHTFAALTTTLARAGHVEDLRRVYHLMRSLGLGSPAIYTTLLWAHVGGSSANVWEAGRMWSDL
VGSGLPITPSALSAMAHVHCSHSGARAALDFLATVRKGEGEGRGMAGSQDLYEELLGASASIEEAREVLHEMRALGY
APSSTTPFRRLAARLPSRLPVSERTQVLDLMQOESGVGGDGEVYRWLILHGHPDDGMGLLNRMLHEGLQPDVRVYNAL
LLKTDGDEPKSAASSPPSRKSMHNIWHHGGRARAEALFRSMREGTVSTDRTYAYNPKLNAESFMILLRKCRRHREPD
MATIALFDTLLTECRHIPRESGMYGLLLASLOPSVVSPASEAEAERYREHLGRVVAQMEADGVPLAGPHAASALVDSE
VRHRGPPAAPASQSGTGGGKGSLFAELQERLGPNSRYLKTSLMHVYGTLADLPKLETLFAQMVEEGEVDLAAWSALV
AGYVRNGRVEEALGVLYGMLEQHGQVPPVSLLGQVGRALEQDGRLVQPGALRPLFTGTFADIRRQVFRVARHRRLDR
DAAFRQLAFNRFLYFHLTLLARRRRDGGPPSSPSAAARAPPPSFLPSLLSRIGIAGSGRGSSTATTGGGGGVERERR
QERVDAQRTQLILGRMEDEDVYVSVPLORLMASFISSSSPLGGPEGRF

>N202_ GTP-binding protein TypA/BipA
MLRSALSRSSSSSPLAGSASSRSSLVRAFSSSRSTAASSSASSSSSSSGNRLHRCLAAPSTSSSAQPSSSTLISSQR
PLGASLRRTAPWSALRQVGHGWPSLASHHRSGVVGGRALARRWLSTEAEGAEDLGEGVRNEKLRNIATIIAHVDHGKT
SLVDKLLSQSGTTSLRGGERVMDSNALEQERGITIMAKQTSIKYKDYTINIVDTPGHGDFGGEVERVLGMVDGVVML
VDGTEGPMAQTKFVLSKALGYGLKPIVVLNKMDRDTIRPDEVESELFDLFVSLDASDEQLDYVTLYASAREGWAVKN
RTAPRTDMTELFETIIEKVPPPLTYPDAPFSMLVTTMEYDMHLGRILVGRVRSGSVTTGDQLHGLSREAKELEKSKV
LKVLGRRGLERSPIERGECGDIIGIAGFGACSVTDTICAPSVVHALPANPIDPPVLSVVLSVNDSPLAGREGTKLTS
TLLRORLYRELESNVTLQIGDTGREGALEVKGRGELQLAVLIENMRREGFEISVSPPKVLFKQEEGELLEPQEEVTV
DVPTEFSGVVLERFGLRKGELVEMKTDGDKARLIFMCPSRSLIGFRQELNQLCRGTVVLHHLFHSFIPHKGVIENVR
KGVLLSNTNGTTTTYALESLEQRGTMFVGPGTTVYMGMI IGENSKKGDMDVNPVKAKALTNMRTLLKDENVRLTPPR
ILTLEEAITYIADDELVEVTPSALRMRKEILDTSTRETMARRAKKSG

>N203 acyl-CoA dehydrogenase family member
MRRIGSSLISQRLVTAAITSTRASARAATLRSTHSEASRPAVITLSEDEEMLRSSVEQFARERIGPKVRSMDEKSEL
EPALVKECFEQGLMGIEIPQOYGGGGMSFMSAILAIEEVAKVDGSVSVEMDVONTLVNNAVIRWGTEKQKEQWLPRL




AQDTVGSFCLSEWSCGSDAFALKATAKKDGDGYLLNGTKAWI TNSKEAGLFLVMATVDPSAGHRGITTFLIDKNTPG
ISIGKKEDKLGIRASSTCEVVLENCRVPASQVLGEVGKGYKIAIETLNEGRIGIGAQMLGVAEGCFDHTMKY INERK
AFNSSIADFQGVQFQYASMYSDILAAKLMVYNAARLKEAGQPFVIDAATIAKLRASEVAEKVASLCINLMGGVGFTKE
FPVEKYFRDCKIGQIYEGTSNIQLQTIAKYIQQQYK

>N204 cysteine synthase
MKHMTPRSLMPSRRAGSLRHTTSPSFSPATLLSLHRSSSFSRRWSTFNNGLVEGFPGAVGNTPLIKLRGLSEETGCE
ILGKAEFMNPGGSVKDRAALYIVRDAEERGLLTKGGTVVEGTAGNTGIGLAHICKARGYKCKIFMPNTQSQEKIDLL
RSLGAEVIPVPAVAYDNPANYNHQARDFAQATPNCVWIDQFDNVANRYGHEFSTTGPEIWFQTQHKVDAFTCSTGTGG
TLAGVGLFLKQKKPSIKIILADPPGSVLYSYVKEGKLEREGSSITEGIGQGRITKNLKDAPIDDAIQIPDEETMSMF
FRLLDEEGLEVGASAALNVVAAVKVAKKLGPGHTVATVLCDGAQRYYSRLLNKKWLDEKKLLHTLPDKYLQFLH

>N205 mitochondrial translation elongation factor G (EF-G)
MYSASRRASSNPSASGFMRHSAGLMRPSTSSASTLCLNRAPSAMINLPLLSRFSTDAEGSAPQLOQKELHKIRNIGIS
AHIDSGKTTLTERILYYTGRIQKIHEVKGRDNVGAKMDSMELEREKGITIKSAATYARWGENHINIIDTPGHVDETI
EVERSLRVLDGAILVMCGVSGVQSQTITVDROMKRYDVPRITFINKLDRMGADPFKALROQMKEKLTHVKSAALQIPV
GLEDHFQGVVDVITREAYVYEGGSGEVLSKVAVPENVRAEMEARREELLETLYEVDDVLAEVVIAEGREPSVEEIKA
AIRRATIALKFTPVLMGSAYKNKGVONLLDAVVDYLPNPTEVPSVGYDLDNNEAPVNLVPEHDKPEFVGLAFKLEENP
FGQLTYMRMYQGVLKKGDTIVNMSTTKRTKVPRIIRMHSDEMEDIQEVGAGEICALFGIECSSGTTFTDGNTRLSMS
SMFVPDPVLSLAIWPKAKGQDKNLSKALNRFQREDPTFRVHTDPESNQITIISGMGELHLEIYMERMRREYNVDLDSS
PPRVAYRETLTGKGAFDFTHKKQTGGQGQYARVAGYVEAIEEEDLEEHEQKALASGKRVLFONQTIGGSIPPNFIPA
CEKGFFEAATEGPLIGHPIQGVRVTILTDGGWHPVDSSELAFKIACINAFKQGMLKANPQVLEPVMGVEITVPKEFQS
TVVSSIGKRKGVILNSENMTGTDYTRVDAEVPLSNMVGYSTDLRSTTQGKGEFSMEFKKYAIVPRDSMEKLIAKYKE
DKAKEKKD

>N206 mitochondrial carrier AcMC8 (calcium-binding carrier protein)
MRKGLVVRRSSTVSSRLLGGGRQGGSASLLRLPRRSIITDNQPIRTHAQEEVASSNGSSGVIKRILAIGVGAGLVVT
ALTLPLADEITNREEKPLALLEKLFTKYASAERNGVKEFMTRRDFIASMMPPDSELGPALALDTFRELFPTDDTLISF
SEFVLFDALSSSTKKALATSFQVFDTDSDGLLAKDEFRKVVASTGVGPRLMFDLDDPYWERYFGKDGKGKISEAELG
LIFGSLKEGILAQEFSRNSFESDKNAIPMEAFARVLLVNVPSTRIPKRVVDNLKTVSAAFKDASVTFDRFREFNIFI
YRLSEFERALKMAMVANSGNITRDDFRRTARVSTGVELNPSEIELVFHLFEDQONKRGMLDCNAFLDIMEFRRARRLY
DIQQLKVIKHAVNPGRAMVKAMESFAIGGFAGAIGATEVYPIDLVKTRMONQRRTKGGIVPPGRVIYTSSWDCAAKV
LKYEGFKGFYKGLGPQLIGVAPEKAIKLVVNDYLRSWEGQVQGAKPGEIYFPLEVLAGAGAGASQVIFTNPLEIVKI
RLOVQGETPGAKKSAYQICKELGFTGLYRGASACFLRDIPFSGIYFPAYAKLKQSFRDEEGRLSNTNLLLAGSLAGV
AAASTTTPADVIKTRLOVEARLGEARYNGILDCEFVQVLKSEGPTAFFKGVVPRVFRSSPQFGITLLSYEFLQODMFHP
EDIVVSAPTNAPVAQDDIKPAPSVIHLSVAAAAKEEVEVK

>N207 mitochondrial carrier AcMC9 (solute carrier 25 family protein)
MHLSSAGIPFEKRPQLPAEPTVLAGFSADALTRTLLNGEFYVVKTRLQVRRPRYHFCHAFVETQNLWREGIFGFLRGN
AAGCLRAVPYSAAKYATHRAVEPLLKERLPAARAEWVANGLATAVAVAVTYPLNTLOQTRIALLPLEQARYAHIINEL
ANSNGGLLDGLYAGILSVIPGQLAYQAGLHLADKLFLAVIGPTDESQHPTRAFVQSCLRATLANVLSYPFDTVCVRM
QAGIFADKSVLHCIKSIYEEQGVGGFYQGVGVTLLKVLPFALFMYFAFHFSNOQWFEKHGRDERFSSLHSYLHTYWRA
LSTHLETGSLQWRSHAQKQFHHAE

>N208 glycerol-3-phosphate dehydrogenase
MWRRLKRVTIYAGVGSAVAAGGLLLYASSPFTGVNASTSLTGPRKTTLIPDFPAPATTVPTRDEQLAKLQEGKEFDL
LVVGGGATGAGIALDAATRGLNIALVEKYDFSSGTSSRSTKLVHGGVRYLEKATKNLDYEQYKMVREALHERATVLK
VAPHLSYQMPIMLPIYKWWQVPYFWAGSKLYDVFAGSQRLESSYFLSKGKALEKFPMLRSDSLVGAMVYYDGAHNDS
RTNIALALTAATYGATVANHVEVVSLIRAKVTDESGKEKEVVSGAVVRDTLSGKTWEVKAKGVINATGPFTDAVRKM
DEGDKCENLVIPSAGVHIVLPDYYSPRDMGLLDPATSDGRVIFFLPWEGNTISGTTDTPTTLSDQPRPLEEETISFIL
KEVSNYLNQDVTVRRGDVLAAWSGIRPLVKDPTKLGKAGTQGLARNHIITISDSKLLTIAGGKWTTYREMAEEAVDK
ATAEYGLKPRNICVTTDVYLLGARDWTPTMFIKLIQNYGIQREVAQHLASTYGDRAFEVAKVATPTGKRWPVLGRPL
AEGYPYLEEEVRHAVHHEYACTAEDVLARRY TRLAFLNANVALDVLPRVIDIMAEELRWDDARKKHEYENTKKFLRT
MGLEDINSRGVENNMDILHYRECEFDAIDTEHKGHISKQKLKEFVKSEKKDMRDTEIDARLDYIDENKDGVIEFNEFL
ELMAATDTHEERDKYRRARSMERKTIPTHRSAGGL

>N209 peptidyl-tRNA hydrolase



MKRSLGLWKRPYAGVNHLIVGLGNWYYPLSRESVGLYALERYAQRYSLVWDFIPNICSDALASKTGIALIKPKTYQQ
KDMGKAVAMATEAMNLTIDDVTILHYDANLPCGQVRYRTGALDAPNVAVQSIINMFDTERLNRVSIGIKPVSEDEVE
VPTIVQAIDKRYLDNFNDIWIRNVLSDTERPLVDKASDKVIDELLHSATNTTDNTFSRLNTL

>N210 ubiquinone biosynthesis protein Cogé6 (putative flavin-

dependent monooxygenase)
MRAARGSVRAALWRRPGAGAAMVLHSAPHAASSPLRFMTTTRDDSDFDVVIIGGGMVGSALACALGSTPATGHLRVG
LVETSVVAPLHPLPPTPDLRVVSVNPASARLLOQAVGAWDAIVNARVAPEFYSMKVWDTSGKASISFRHNEVGMDYLGF
LVENRVITSALFERMQOQLPSVKLFSPMSVQRIELEENGKGDKHEVDWS SPOPTVGLHLKNGDKLRTKLLIGADGAQS
IVRQTFNFGAVGWQYSQRGVVATVTLPPHMANMT TAWQRFLPTGPVALLPLWDRYASIVWSTNLPHADHLLGLDEKA
FLEELNHAFHDPPAATTGPLAFIEDKLPEFNPFAGADPQPPVLQEVVGKRAAFPLRIAHATDYIRPRVALIGDAAHTI
HPLAGQGVNLGFADVASLTNSVIDAVHTGRDVGDVSVLKQYEEDRRVANAVMLTAVDGLKRVWGTSFLPLAALRNVG
LKLTDSFSPLKKEMMKFAVGSEFDTSAIGAHVPDTTST

>N211 NADH-cytochrome b5 reductase form 1
MRRIASTNTRSFARASTFTSTTLSSSSSSAASLSLPLHRRFASSEDNKQQKQDDQQSSGSGFLTTLVVAAAFAAGGY
HWYKEVVGEPFEERKKVAPVAAVAQEGKKEAEAAEVKPLPPVSLNKDEFREFELVEVEDLTPNTRRLRFALPSRDHV
LGLPVASCVVTKANIGENGKPVIRPYTPVTNDKSDKGYFDEFVIKDYPTGVMSSHIYHLKKGEKLQVKGPIPKLAYSK
NMKKHLGMLAGGTGITPMLOQVLEEVLSEDDDKTHVSLVFANNTEQDIILKDRLDALAKKHPNRFEVHYVVAQPADAA
SWKGHTGFINADIIKKHIPGPAEDVMVYVCGPPPFYKALSGSKAPDYSQGELDGVLKDLGY IKEQVFKF

>N212 cytochrome cl
MLROQRTLTSATGMAFRSQTRSFATSAGASAKRLHPNVLGLVIGAGAVGAAAGTLISRARCSDDVLVAPAYPWSHKSE
WKSYDVASLRRGHQVYKEVCAACHSLNYIAWRNLIETLYTEEEVIAMAAETEVEDGPNDDGEMFTRPGKPTDYLPRP
YPNEEAARSANAGAIPPDLTEMVKAREQGADYIFALLTGYMPAPAGLNVREGLYYNPYFPGGAIGMPPPLNDGMLEY
EDGTEASVSQMAKDVSAFLCWTARPEQDERRVMGIKVLIYLGALFGCSWY IKRFKWSVLKNRKVQFPGKNWPTV

>N213 uncharacterized
MKSTRGTWGLLRSSRPTPASAAAETLRVPFPRRTYALSTDGRNITSSSSLLRVGSSLRKTYLRAEDAKELEQRYLKW
ITPAGKDPWEYNRHLLPSWKGLMGDANVAFSAIKTPERLLTTFLTHMTYPSELGHNPRINTDPSGIFSHKRLYHWAD
ENIFGLPPVAVVRLSYRNTLRQREILVAEVHWWRRILRVIKMEKVYLRDGQDSVDHILGEVSEDDYELRKEAAEYVI
PPRWLHEFKKLRWPEPPSVEELRFPDLDAEEPPPKTLLPYNTEPFPHPQASMLGRPFRADETEAELESLDTRLDPSD
ETAADLAVGNIFVKVENEEDATAALPRS

>N214 mitochondrial carrier AcMC1l0 (2-oxoglutarate transporter)
MATGERKAGKGMQFLFGGLSGMLATCVVQPLDLVKTRMQLSGEGGGAKAHKTSFHAMANIARTEGPSSLYKGLSAGL
LROATYTTARLGMYSIINDWLVARNNGNAAIPFYQKLVAGMMAGGFGAVIGTPAEVALIRMTSDGRLPPEQRRGYKN
VFDALLRICREEGVLAMWRGCTPTVARAMILNAAQLGTYTQAKQVLMKNLPLODNVYTHFLASLASGFLATAVSIPV
DITKTRIQTMKTINGVPEYSGVMDVLSKIVKTEGVTALWKGFTPYFLRLGPHTVLTFIALEQMNAAYNRFAM

>N215 TOM complex homolog Tom40
MDKLPSPPAAAPSALPSVPVMPPLPPLAGAGSPSEPTAPAETHKEAPPSFWRRVLDHGPLPYPGKFDDLSKESKGIL
DSRENFDGFNFDVSRTITANFDMTHATHFGSQTEPPSYNFMTRYFSPTGMFLDGKLSPGPMLLNGTVQGRIAFPLKT
WYRTTPGGRSKPVSKLSLRLTGVVGKPSAKPIPPQFNMELDMKGSDYQAQFKWHNPGMYELSYAQSVHPNVALGLHG
LFDSRMGRTELTAAGRVAWNGRKCIATASMASYGHLTSSYTQVMEDGRKSWSTDMQLTIHLEDHGVWEAVYSAGYAYN
LLOSRVRGRVDSNWCCSAILEEKVLDTVTLLICGDMNYAKDVYKVGFGEFSFHL

>N216 cytochrome b5 family protein form 1
MRRSTSLARSFGGAASSRPFLLSSTRSTALYTRRAYADDAHVPTPTAADVKTEPERLRTFTRADVAKHAYEDDCWVI
INNKVYNVSQWADIHPGGSAITHAHAGGDATDLWVEVGHTPRARALMERYCIGKVAEPKRYMGASYGAMDLDESGYA
LPEGTPKEDILEDASSYRYSTR

>N217 nucleoside-diphosphate kinase

MRTARWLPCQRPTALLSGHALGRATGGPSTAALVFPSAHNSSHQKRHTSTIHRVRQGEQLSFALITPKSLAKSLTGGI
JARLLATPELQFVGARMLRPSAKLTDEFFLEMQRAAHEDGVIDPYEDTFLKAYPTIFGEEELKESGVANHTMLLLFA
GGAQTRQVLADVVGANVPNPNDFGKTIRGTYGDYFKDRTGKINLFQPAVVVPPSDESNRRCLEVLAKYLDSDHALRT
INAEERNQPLGWAKQTGLVMIKPDNLERPSSLPGHIIDLFGTTGLOLIGARVFCMSVRRGMEFYGFLENVEVKKLKP




NLEEAMKQRLASAFEYEVTDQDYAKMADVVINRHARCEVAKITHYMTGVHPDDAKTDELFRKPGPAKCFALLYRGDN
ATEIIRSKLGVTDPKKARAGTIRSDYGHDLMRNGAHASDSPEGALRERRIVGLMGDEPSEEKAVILEWLHASSAPLS
RQ

>N218 malate synthase/isocitrate lyase fusion protein (MalS-ICL)
MLTARNSLLRGGGRSILSSSGLTVISRALGSTLWRTYARKTERDLSHDINRSLQTDGIEILAPVNEERASVLTPAAL
HFVASLSRQFEPTRQELLGSRERVQQELNAGKLPDFLEETRHVRESEWKVAPVPEAIQDRRVEITGPVDRKMIINAL
NSGASCFMADFEDSNSPTWTNNVDGQVNLRDAVNKVIGYTNEQGKSYQEQTATLFVRPRGWHLPERHMLVDGKPVSG
SLFDFGLYFFHNAKTLARQQEGPFFYLPKLEHYHEARLWNDVENESQDRMGLSRGSVKATVLIETILAAFQMDEILY
ELRDHSAGLNCGRWDYIFSFIKKFRERPDFVLPDRSEVTMTQPFMKAYVDRLIQTCHRRGAHAMGGMAAQIPIKNDP
QANEEAMKKVREDKEREVKAGHDGTWVAHPGLVPVAKE IFDAHMKAPNQINTPRRDEAKVAAADLLRVPQGNITEKG
LRHNVSVGLQYLELRGQGCVPIFNLMEDAATAEI SRMOQVWSWLRHQAPVIWSDGKKKELSRDTLSKVLEEELGKVYK
QIGKKAYDESKFKLASKLFIDMCTSSKPPEFLTSYAYPFITIDPSLTRHMVADGQLMNGQEESNFWLEVEDVRRWWQD
ERWADTVRHYSPEDVVRQRGTLQODYASNQTAKKAWKLESHLRETKGYSHTFGALDPVQVISMAPYLSTVYVSGWQC
SSTASTSNDPGPDLADYPMDTVPNKVDHLFRAQVFHDRKOQRHARFMMSREERNATPPVDYFRPITADGDTGHGGNTA
IMKLTKLFIERGAAGVHFEDQKPGTKKCGHLAGKVLVSTREHIDRLAAARLQADIMGTDTLVVSRTDAEEAATLLDS
NVDERDHPYILGTPNGALPALNDLLTDAIAKGATKEDIQSLTEKWMEEAQLSTYHEAVANHLONEKRDAASYLKEWE
KARKLGHSKARELAKDLGVSLPWCWDKPRTREGYYRLONGIPVSIDRAIAFRPYADLLWMETSVPHLKDAKEFAEGV
KRVYPNAMLAYNLSPSFNWSAHGMTDSDIENYTKQLASYGFVWQFITVAGFHSDGLIATQLARDYAKRGMLAYVERT
QRTEEREQIPTLTHQKWSGTQLIDAAVQTITGGAASTLSMGKGVTEVQFGKEKSE

>N219 mitochondrial genome maintenance protein MGM101
MORTMMRGGLNRGASAVIRTSRSSSGASRLTALSVPLSSDSSAVRPLRLGALQQRGYARRRAFPFVDAQMAMNDEGG
AEEDNETEDDEDEDYADDGETTQYSPFFGNAAAAPAAQPRHTENSFDGISTRAFPRKVADRLVAPVDPNIVEIKPDG
TVYLPEIMYRRILNSAFGPGGWALMPRGPATHGDKFLTREWALFCHGREVAQASGESEMLTSFTGPATALEGVKSQA
LVRCCKDLGVASELWDMAYVTDWKNKYAVAVWCENQKTGQKKTLYRRLDRPPFPYPWKESQLTTSTAASSPSSSSSS
SPAPKTSTSAATSSSSATSAGAAKAAYSTAAEPFDMEALLPRELKKFAGKRWSEVVSTDEGQKYLDYIANNFEGAAR
GLAQRALDSHHASRK

>N220 aconitase (aconitate hydratase) form 2

MRANRACTTFFGPARLPTMTGANRLFGTSRGVLORPAAMSRWEPDTQLPYQRIDONLFTVKKLLORPLTLAEKIVYG
HLEDPATSADIQRGKTYLKLKPDRVAMQDASAQMALLQFISSGLTSTAVPASTHCDHLIEAETGAAQDLESAKVTNK
EVFEFLSSASQKYGIGFWKPGSGITHQIVLENYAFPGAMMIGTDSHTPNAGGLIAIGVGGADAVDVMAGMAWELEQR
APNVLGVKLTGKLRGWASPKDVILKLAGKLTVRGGTGSIIEYFGPGVETLSCTGMATICNMGAEVGATTSVEPLTES
MLSYLAATGRKDIADTITAAKEIRGHLRADEGCHYDEVIEINLDELEPYINGPFTPDLATPLSQFADAVKKNQWPEK
ISAGLIGSCTNSSYEDMSRAAATARQASEKGTKAQSVEFTVITPGSEQIRATIERDGOMOALRDIGGLVLANACGPCIG
QWKRSDAKGEKNSILTSFNRNFSARNDGNPNTHNFLASPELVTAMSLAGSLTFNPTTDYLTDAQGNKYKLKSPDAVD
GYDQATATLPAAGFDAGRSQDTYLAPPPADQRASLEVAVSPTSDRLOLLEPFAPWPKGEKDIRDAAVLIKVQGKCTT
DHISAAGPWLKYKGHLENIANNTLIGAVNADTGKVNAVVSQLTGKEGTVPDVAREYQKAGVPWVVVAGKNYGEGSAR
EHAALQPRYLGGQAIICQSFARIHETNLKKQGILPLTFADPADYDKITGGDKITIEGVGEIEEGKPLRAKVTRRAAA
GGGQEESFGVTLOHTLNPGQIAWFKAGSALNLIAAMSSNQQQHA

>N221 dihydrolipoamide acetyltransferase (PDH E2) form 2
MKAANRAIAGFHIRQTAVAGLRGSTFTVGSGLPRLCTRRGISTKPYLEEPYGYEPVLSPAVAMLVANNGIKNAHTVI
KGSGPKGRILKSDVLAFLKGEQPPLAAFAQQIRPAAAAAAPKAAAPKQAQPLVPPKGGKYEDLPNSNVRKIIASRLT
ESKSTIPHHFLSADCKLDNLLHVRKLLNETEGVKLSVNDFIVRAIALALRDVPEANASWAGESIRRYKSVDVSVAVA
TDKGLLTPIIKNAHQKGLATIAKETIRELASRAREGKLKPEEFQGGTVSVSNLGMFGISEFSAVINPPQGATILAVGEG
RQVVLPSGSSSSGPSHFDNADDIVLDEEETLLAPPKLATVVSVTLSCDNRAIEADVAGRLLHTFQSYVENPELMA

>N222 Band 7 stomatin-like domain-containing protein
MRRACAQPSHYGALARCATGAIRSTSASSTLATRLRPLETRSLRLYAVGRYSRQRLPTNLGVLEVPQQEGWVVQREG
KYKEVLEPGLRFLIPFVDRVAYRHSLKMVTLEIPNQVGITKDNVNIEIDGILYYRIVDPYKASYNIDDPEFATIQQLA
MSTMRVEVGKLDLEKIFEEREIMNRAIVNEINKSVDSWGLHCDRYEIRDIKPPVKAMRAMELOQMIAERRRRQKVIRS
EAERTAVVNRGEGQRTATILAAEAKKLEKQLYAEGEANAIRARAEATAEGLERVAKALHQSKASDAVSLVIAEQYVK
AFGELAQKGNTLLLPTNAGDVSSMVAQALTIYONISAAQQKRSGSSTSTNAAGSETGAQTEDNTPPSSDSSSEDLPFE
TPKQ




>N223 ATP-dependent protease HslVU, peptidase subunit
MKSFARRGAITTAGLGARSSIATTGNGSRPLLAPMTNGIITSSAAAAASYHSEGGSGRHPGFWGPDNPAYATTILCV
RKGNSVVMVGDGQVTLGSTVVKPNARKVRQIRPGIVAGFAGATADAFTLFERLEEKIEEHQGQLLRSCVDLAKQWRT
DKYLRRLEALMVVADKNISLTLTGTGDVIEPNDGITIAIGSGGTYALACARGLIDLPDIDAETIALKSMKVAADLCIY
TNHNEFVVERISIDADEAKEKGGSNILSAPDQHKEEP

>N224 Complex I (NADH dehydrogenase) Bl2 subunit (NB2M/NDUFB3)
MASNPKVSGPFGGPIESWRTHPMLRITHPRDVLPGFGTALGLFAIVCVGEWMWKSAGAPKLRATGKSAWKDASAAHD
DEKVLKSHSH

>N225 4-aminobutyrate transaminase
MRRISQQOVAGASTVATGQRTASLALRLTAAQHVRLLSSPPSTPMPAFPGEATEPTIKTEVPGPASKAARAAMEQFQD
VRTGHFFADYGKSLGNYVVDADGNVLLDVEFSQIASLAVGYNNPVLLKAATSPEWGRFLVNRPALGIMPPADWGNTLH
DTFMSVAPKGLHQVFTAMCGSCANECAYKAVFMNYMHKKRGGRAFNEEELNSSMONLPPGSPELSILSFQGGFHGRL
FGSLTTTCSKPIHKVDIPAFDWPKAPFPKIKYPLDKYEAENRKEEDRCLEEVRRVIKTHKVPVAGLIVEPIQAEGGD
NWASPYFFQGLRNITKENDVAFIVDEVQTGVCATGKFWAHEHWNLSSPPDIVTFSKKMQAAGYFHNIQYRPSEGYRN
FNTWMGDPVRVLLMKSILGEIRDQHLLENVQITGKY LKEGLLELODKHAALLSNVRGLGTFLAFDLPTAQSRDQLIH
TLROKGVESGGSGTASVRLRPQLVFGPRHAHQFLSILDDALKVHPKQ

>N226 acyl-CoA dehydrogenase family member
MOTTVTKRVARIEAHLTPKIVRGLEDAAVEIARCAAALDLPDVSNGPAVMASERSQASFNVRELTHLLDGGERGTQR
KHAAYELVRNEPVFIDPGYYDRSRDEARYRVMOKLKRFAELVQKDPEQNYLLHNITIGIYDPAFYTRYGVHAYLFGGA
IAGQGTDEMVAKYMDDVDNMRIVGVFGMTEMGHGSAIRDFETTATYNKAKDVIVINTPTITATKWWIGGAAHIATHT
VVFGRLLVDGKDYGVHSYVVQVRDINGNLMPGVVIGDCGKKMGRDGIDNGWMQFNNVEVPRTNMLMKWAKLSPEGVY
TKPPKAQLAYGALLKGRVGLIMNSAHNLERKALIIATRYSVIRRQFASTSKGLETQILDYQTHQIRLLEPLAAAFAWH
FVALRVDKDIRHLSKSLAQGELGNIADIHAALAGVKASCTWYVAEALEQVRQCLGGHGYSSYSGLPSLIADYAVNQT
WEGDNTVMSLQTAQYLIKSLSQVMRGKTLTGSVQYLERTVAILGQAQWRATTEQDLSDASVLAEALERAAVKSVTRV
AERLOREMQGGKSKAEAWDCCLIDLVQAASHHSYVYVLDAFVQSVEKARNKCKDSNVSAILSKLLELEVLNRINKVS
QIFLMDGFMNEKHIDLIEKKIRGLLLEIRKQAVPLTDAFDLPDFLVNSPLGKSDGDIYNAYMQTVKSAPGAMSKAPY
WDELVKPCLRKDLA

>N227 aminopeptidase N
MLRRRCSTSAQRCSAPLPQFRPVAWQASATLRPRQGFSAPLATTSVSSSAVPRAPLSQQPHYVRGHATTATATATAT
ATATATATATAPAEQQOSAELGLTWLADYRPPLYTVDDVHLTFGIEDAHTTVSSILHCRHNPKAGEMAPIVLDGGPPS
DMKLLSVTLDRVPLOAGSDYKVDEASGRLHISKRPAQPAFTLEIATAIEPKKNTALEGFRRITYFFDRPDVLAKYTT
TIVADKVKYPVLLSNGNLVAEGQTEGGKHWAKWEDPYPKPAYLFALVAGQLHYLEETYTTAASKRKVTLRIYTEEEN
VYKVGHAMASLRRAMKWDEDKYGLEYDLANMNIVAVNDENMGAMENKGLNIFNSKYLVADSRTATDDDFMNVERVIG
HEYFHNYTGNRVTLRDWFQLSLKEGLTVFRENQFMADHHSPAVOQRINEVTTLRNSQFREDSGPMAHSVRPASYIDIS
NEYTTTIYEKGAEVVGMLHTLLGDDTFTRGVQTYLRENDGKAATVEDFVRAMETVSGRTLSQFYRWYDQAGTPEVKV
AKESFDERARQYKLTLAQSPASTPGQPAESKRPFLIPVTVGLLGRDGQPIHSQLSDSDPELASHTLELSDVEQSEVE
NNVASKPVLSVLRHFSAPVKLVHQQTKEDRLLLLRHDTDAFNRWESCQHLALDAALALVEQQATSPDVDPSQVDPQF
VEALGSVLKSVLDSPGLNDNAFIARLLSLPSESYIGQQOMAVLDVVRVHKARKALKAVIGKEHRKHLERVYDKFHELV
PIDFSDEPGRGKREVKNMALDYLMHGDLHEGRTDATSRCTQQFGDARNMTDKLAALTLLAHMPQTQREAVKALDKSL
QE

>N228 Complex II subunit Sdh4 (SdhD)
MRRATALFSARAAPSAAGASRGAARRLYATSTESSVLDTVLPATGAGKHRLYHYTSIGLVTLIPIALVAPSSVVLPV
DLALGFLLPIHAHIGMAHIVEDYVPKAGRTAAGWGLMLATGIAVAGLLKLNVTGSGLTSSVKTLWRKEPLTTTQKES
STA

>N229 mitochondrial carrier AcMCll (solute carrier 25 family protein)
MDNPPVRRNQTGASARNNHGKRLFEMMLPLQPFTGLLSAVTVRFQAHHDRLDNDRAFPLGVWREVWRGNSSPLKRPV
LSRPTALGLMYSPGSLYTILYQFVEHKLGQVLASAVCRRYLEWATLDRADFKHTKEAFEEGDVMSRPGLYAGYLAVK
CAVFAAVHVVSHPFSILRTVVLMRGNVPLLEDGVWANLHYASPWAKTGLYMSSLGAHVVAGTAEVCLTDVALRTLRH
AYRGFLTRQQAASGATRRRGEQLPGTHVDRLRAKLNYATVVSALQVVASFAVHTLLFPLLTVRMRLEAQGGVDDEPV
TALRHLGLVECVRSIWANEGGAGFYRGFGAHVLTFAGNALWIGIIYGLTEAYINLDVDEDD




>N230 mitochondrial translation initiation factor 3 (IF3)
MKTTTRRLSLVTPRLSHGVGLGSAQPFRSYSRPASYCGHERACSSLVAQFNLYRSHQPLVTSSFTAGQRRAYAGGYR
KTRVRALLVDDAITSDVVQLVSLEGRNLGEVALADAKLLAKQKGLRLACVVPLANPPVCRLOQRIPVVPEVDELDDRR
PDPEDEIDDFDEDGMPIHRPSSASSSSSSYNEAAGGGVAKDVPDPNGNIKRRPKGEKELRFSDTIAEHDVONKVNQL
RRFLDKGLRVRVSVYFKSVAQFDPDLARALLDNIVTRADDLGRVEGDINIANRFASLLLVPTSPDAATKDK

>N231 putative Complex V_ (ATP synthase) subunit f (Atpl7)
MSRSLITRSLPLRSSSHGALGGARPVFSEVPLKEVPSYVRLHVLGNTRRLTKEFVOWYWRTYFHAGKADPIIHGILL
VSGVGYLLHNHWHGSHP

>N232 acetoacetate decarboxylase
MLRRSHSAARSVLSGAPCVLATSGTRCLASSTLNGGLTREQILALPSMPAISPSYPMGPYRFVNREYFIVTYETDMD
SLRRVIPEPLEPISNQVLYEWIAMPDSSGFGSYQESGTVVPCLYEGKPVNYTVOMFLNDEPPTACGREIWGFPKKYA
EAELRVEKDTLTGILTYGGRRAAMGTMAYKYNRLDKTTATNSLSKLNCNLKIIPGYDFKPQIAQLVAYNLODIEVME
AWEGPARLHLIPHVNAPAADLPVRKIVGGKHIRANLTLPHGFVLHDYISERKKSEANFYMNGNPLAAAAEKAKATEK
EKAKVAPQDDKAGLTREKVLNLPSMPAICPSYPAAPSQMSNREYMITISYKTDPEAVRRWVPELLOPDDNVHLSWVKT
ESSGYGVYQKMTASVGCKYNGEDCTFPLMAIVNCSSAITAGREVHGQPOKFGFPSLTVDKDTLYGETKYGQQEVATG
SMVYKHHRLDLSQAYKFFEKPEINLKVIPSVIGEAEIAQLISLLPKDVKIKDAWRGPARLNIIPHVNAPLADLPVVE
GTCEGHYIVVEDMVLPEGTLIHDYTLDAGKEDHQQQSEPAEASAAAPQPGTGDASDSASQEERFRRRMERFLOMPTI
vQ

>N233 kynurenine-oxoglutarate transaminase
MRKCFVARSCLNSPVQGGLLKGGSLEAVSVLAPRLFAPLSSWASSSRQCRSYAVTVPPSEKFARAKRIETFGETVWS
EFTPLAQKYQAVQOLGQGFPDFPAPDFVLAAAQTATHNNLNQYTRMOGHPRLVKALANTYSPLFGRELDPMNDILVTV
GATEGIFAVISALVNPGEEVIMLEPFYDAYPTDTILNEGVPVYVPLRPPKVPKGTITSANDWKLDFDELESKITPKS
KILIFNNPTNIPGKVWTREEMEEVARLAKKHNLIVLSDEVYEWMTYDDATHIRMASLPGMWERTITLGSAGKSFESVT
GWKVGWAIAPPHFTTALGTIHQFDCFTHGTPLOEAIAVAFEQAEEKNYFPDLKOMYWRKRDKLVATLRDCGLAPVVP
KGSYFVMADTSSIPSSVFMGKGKAEPGIGGDGPKEETRDYQFCRWLTRELGVGAIPPSAFFSKENAHIAENEVRETFE
CKRDEVLDAAATKLHKLRDLSAQ

>N234 long chain fatty acyl CoA synthetase
MRATIRGAVAYFYWCFRQFLSPEARDRRSAATSSATAQTRTGPVLKWPQKRKMESLHDVWDEYGTAITATGLAVVGAA
AAYHLLGSAKPAPTGPQSVMMPPEKKGESHVYRSIHSPDTLVETFVPETTTLYENFKRGFTLNPEGNCLGWRQGDGP
YOWLSYRQVODRFLALGAGLLELGFKPKDTVGIYSRNRPEWVITEQAANAFSMVVVPLYDTLGEEAVEHILRETSLK
LVFCTNEKVQQLIRVLDKSDITHIVTFDSFDDEEAKSVLQERNISLHTIDELIELGKKNPAKPIPPSRDDLCTICYT
SGTTGTPKGAMLSHGNFIANVAGVFVLKPDLVTSSDVVISYLPLAHVFERILQAAVFLQGASIGFYRGTVPELEFDDI
ATLRPTVFPSVPRLENRLYDKVMAQRATLTGVKKMLFERAWAAKVQLLKEGKVSSPLWDRLVFSKIAAKLGARVRLI
ISGSAPISADVKDFLRICFSAELLEGYGQTECCAAACATMPGDTTSGHVGAPLPNSELKLVDVPDMKYFATDKPNPR
GEICFRGPAVESGYYQNPEKTAEVLEDDGWLHSGDIGEMQPNGTLKIIDRKKDIFKLSQGEYIAPDKLESAYVKSPFE
VAQIFIYGSSLKASLVAVVVPDPEILLPWAKEKAIDGDLAELCRKDQVKKEIMASLKKAGEAAHLKGFERLADIHLE
PEAFSSDNGLVTPTFKLKRPQLHEHYKEQIDAMLAKLD

>N235 rotenone-insensitive NAD (P)H dehydrogenase
MLRSSNKVASTRGMQRACFASRTTISHGSKQLQVPSGGRLYSSTTSTAGSASRQSAFRWPVVAAITAVGVGGGLYLL
QGHVFAAESQPKPKLVILGSGWGALSVVRELDTSKYDVTIVSPRNYFLFTPLLPSVIVGTLEPKAITEPIRKYCRRS
HADVDYFEAVATDVDPTNKTVSCHVSTPGLDDSARDFTLPYDKLVVAVGAINNTFGTPGVEENCLFLKEIDDAMAIR
NKMLDCLELASLPTTSEEEKKRLLHFVVVGGGPTGVEAAAELRDEFVQSNVHKWEFPKLEPHVSITLVELMDHILSTYD
AKISTYTTSHFKNTNIDIRTKSRVVAVKPGDVIIQRTDTKETQHIPYGLCIWSTGIGTSPLINKIREKLPQDIQTNR
RALLTDQFLRVKGADGIYALGDCATIAQEAMLGKLNDLFKEADLNKDNHLQIEEFRSLIDKYKKTYPQIDVYGKKAE
EIFQEADVDKTGALSLEQFENLVKKIDSKIKQLPATAQVASQEGQYLGKLLNRVANKSVELDTGFHYKHLGSFCFEFIG
SEHAVAEFAEGLVLEGFGAWWLWRSVYLSKQYSLRNKLYVGVNWLKTWIFGRDITRA

>N236 pyrroline-5-carboxylate synthetase

MSARREFOSKKRILIKAGTGVITDESGGVSLGRFGHLVEQVAELKKRGKEVIIVSSGAVAMGKQKLHESAAPPSHNP
RACAAAGQSGLMALYETLFRQKDIWCSQILLTDEDFLNEERRSNFRETVDELIRLGAVPILNENDVISSRKTPYTDS
EKRIFWDNDSLAALVAGETNADLVILLSDVEGLYKEPPSASGKKGELIDTYQHDAKFTIGAGSRTGRGGMQAKIEAA
RYALSRGAFAVVIASGYTLNVITNIVAGARIGTLFVEHPERELATARQMASCSRKAAQALLALGPQRRQALLGAIAT



NLTAAKAQILEANQRDIANARENNLRPALAARLVLDDKKLHTLASGVRQIAAGEDPIGKVLKRRELADGLVLEEVRV
PIGVLLVIFEARPDVLPQVAALAIRSGNGLILKGGKEALHTNTVLHGIITRTVEQFGVDPQLVGLVQTYEQIDELLQ
LKEIDLVIPRGSAELVSHIQHNTRIPVLGHSEGLCHVYVDQAADLDKATRIAVDSKTDYPAACNAAETLLLHRDLLA
DRRAHAVLDALARANVKLYAAPHAATHFPDLPRAQSLRTEYSDLGMTVEVVDSLEAATAHVNEYGSGHTDAIITEDK
EAAQKFSQFVNSACVFHNASTRFSDGYRFGLGAEVGISTSRIHARGPVGIEGLLSSKWVLVSQTGGSVASDFSAGKR
TFTHRDIYPPFAPQPASVFADFQPKL

>N237 Complex I (NADH dehydrogenase) subunit 8 (Nad8)
MYAGRRAVSINRTSPLRGAFILPRASASSTLVATERSVVLATRGVMAGGSYQDEHKRTKLKGAHAEPETLYEDLPTA
HLHKNLTWSGLIEGSAHTFALSEMMRGFMLTLAYMFKPKVTLNYPFEKGPISPRFRGEHALRRYPSGEERCIACKLC
EAICPAQAITIEAEPRADGSRRTTRYDIDMTKCIYCGFCQEACPVDAIVEGPNFEFSTETHEELLYNKEKLLANGDQ
WEPELAANLRADFLYR

>N238 rotenone-insensitive NADH dehydrogenase form 1
MRSRVTTSTARTSTSTLLAVAYRPAAHTATALPLSGPRFVRALATTTTVDGGKQRKKLVVLGNGWAGYRLILDVDIS
KYELSVISPRNYFLFTPLLTSTTVGTLEFRGVIEPVRTARPGLNYIQAGATSVDTTNKVVTFESVYEERETDEEVPV
HPAASIKYDELVIAVGAAPNTFGVPGVEKYCYFLKSVADARNIRQRIIECFERASSPTTTEAERSRLLHFVIVGGGP
TSVEFSAELHDFLRKDVHKIYPDLEKQVQITLIEAGKTLLSTFDQRLSDYTMRTFRKRNIDVRTSVSVKQVKRHEMV
LSDGAVIPFGLGVWSTGLSTRKIPFIKGLPFPKDRSGRLLVDEYLHVKAPDVEGVYAVGDCAAFETNPLPATAQGAE
QEGKYLAQALNAKARGEEPKKFQYHHKGMLAYVGGYRALIDSPLIKRSGFLTWIMWNAAY ITKLVSIKNKMMIPMYW
FKSEFVFGRDIYPNY

>N239 thioredoxin (TRX) family protein (possible protein disulfide isomerase)
MRAALCRSSMRSTARRGATSVATELAGAHRPALPLFAGTVSLPILQSSSQRLGRGVVLARPYASGAVKQTPLAAKSV
WLPLGSVLVASTLGGMALSRRRVLAQEQSADSNADNAEKKPODETNEGPQSNKEDFVHYLLERPILLLLLDREDVDE
KMDANLEEILADEELKAMHLLDYQFFSEDRKKFPPNAIGLVYNYNTETKQVETYVYPADRELTAENIKQFLADIKEH
KLDDLRLHPSEPRPAEDKHPQVKDLKVVTKESFODLVLNSDKDVLVYVHLPSQSVPTDLOVLANAYAGEDDIVITEC
SSFLNELDPTYFGDTPIEGIKLFRKGHKNEPVTYHGKGDLLDVVAFIEQQRGTRGDVAYRHLRKADTTRLLRDLEKT
LGDYYMHTLAYKEFVPTSDKAKDLENKLEDMYDQLNTNEDPFKRSVAALKQQLKDELKSLERAGMRNIKIVDKDKYK
EELEEARNKGKVVVFEFWRKGCWPCKKLNPMIGQLSQDFPEVTFLKVDADAEGLNATPAFWVYEAKKADDDTNANEEV
KPSQLSGMKLITQFHPLARQRGLPGYAKWLPPAERSKLEEPVTEETQSKHEEKEQKNDDNDGETKKDHEEVRAPTDE
EVTTKNESEQHEEDAKPSTLL

>N240 5' nucleotidase domain-containing protein
MRRALAGINRPQCIRSITTSRATSAFGGRRFATTTTSVRARTLTSSPSTSSGIFQGAHRCQSVOQAPGHQLRTYAVRS
SEFASSNAGDNGTPLPNGRLKTLCDELRGIRAAAKASKAQGGEGLHPDIVRLLVDFEEMTEMHKRYVKELPLANPQD
IFTNGEIRLDELDILGFDYDYTLASYTDKVSYFIYDKALQYLLRNHGYPQELKHKTFDPTFATIRGLHYDTKKGYMMK
LDYLNLIQADTVHFGRTKLTEDRLYSAYPSLFISRQYMAENMRLLIDIFGQPEACLIADIIQYLADRKTEFDPAYVY
EDVSKAIQHVHASRLLHTEIMNHLDVYLNANPALGETLWRVKEAGRQLFLATNSPFDFVNAGMEFLLOGHLPNGVKH
WTEMFDLVMTSCRKPSFFLHNRPFRVYDPATGRVTWDRPNPKNYSGQVLVEGSLNQLIALTGWKGDRVLYFGDHIFH
DLKEPSSVAGWKTGVIIRELEKEVEIQNSSVYRSVLAELLEVERLMKKCMFISGEWSQEVVFALRQHRIRLRKDLKN
CMNPTFGSAFRTHKHASHFAYLLOQRYCRVYTSKLENFLNYPTHYVFYPERTFLPHEAQIPPASLWKTICPPRGDHPA
GDE

>N241 pentatricopeptide repeat (PPR) protein AcPPRI
MSRFSAFGRRAPVQLLPSAMRINGNSFWLAGRPSICGNGASCGLQLLCSAASVSRFSSTHSLAQNDVLLESQQLAKQ
GNFSKASELASAFVKEHEALPLESATYTALIDVFARAKRLDKAHSLLRDMEAKGVSPSLAACIGVVRAANRPDSVGV
ADAVYDKLVDEGATLDAEFYDAYISSLVGARKFRRAHQIYFHMSKROQKLPATATTYKNLITIYGESKRWDLVQDVLR
KMASRNVLTEAVHYSAAVLAVAKAEGIDEAFAWVERLGAEREKYPAPNEKVYNSLIEACCLDADTLDRSWRALRNMK
KAGVRPSTRTYNAILAGHSKFGRSGEISTVLEEMTKDEVPKDSYTYSLLVRAYASAADMRKAFDLYSDYKAAGFPPR
HDLCNHLLNGLRQQVAAHTSHGEQGADSACQEGVSEALAHADALFDEMVQADMQINAFSFFNLIQANHLARNNGKAL
ELYDEMKRRGVQLNARLVHLMGAVIATETDRLVLNGQF

>N242 carnitine O-acyltransferase

MEDKYRREVVPQGSRNVQPYPWLEVTTLPRLPIPTIEETARRYDEYLQPLLAEASPADLARTRREFVADFVKHDAAGL
QOADLHNLARVSPTSWLEGWWDTGYLEFRVPSFINVNPFFVFKADPANPAQTARAAQIVGSAVRFYKKVATKGGLTPD
LERKTPLCMTQYGRVFATARIPLPGRDAVYSWTGVRHIVVLRKRQFFTLDVLTSAGEAVAESHIHAQLDAVVREADR



PGTHOSFPIGALTAEDRDAWSAARAELVRAHPINVASLEVVDRALFVLVLEDEAPADLDATARLEFLHGDVRNRWEDK
LOFLVCANGVAGVNMEHSPIDGHTILRLLTEIHNEVLARNGTILTEGPTAPAPRRLEWIVPASSPVADALEAAKVHA
GELIAKTDTSVLIFKDFGQKRIVERKVSPDGFVOMAYQLAYYKLYKKTASTYESVOMKQYYHGRTECLRSVTINESVH
FTKTFTCPKADNAKKEAALRQATEAHGRRAKECKEGRGVDRHWLGLKSIARHKEQWYPGEFVMPEMESDPSYSKLEGS
VLSTSNCGTRALDLFGFGPVMDDGFGLGYMIHPEATHICVSNFHGQAAAFAAALRESLVOMLAILSTSTPAQARL

>N243 branched-chain amino acid aminotransferase form 2
MRRRGIAHFTSAGIASRTTQIGARSFEGIRRGLYSTSAQLAELDHNKLVIDRTKAPKPKIPNEQLVEFGTQFSDHMLT
VEWDKEKGWDKPHIKPYONLSLDPASSVFHYALECYEGMKAYKEANGKVRLEFRPMENMKRENRSCSRLVLPTIKEEE
LLECIKELVRIDKDWVPQGKGYSLYLRPCMIATONFLGVAPTGKALCEFVILSPVGPYYRSGWKPVRLIADTKEVRAW
PGGTGNSKVGGNYGPTVLSQKEAEKMGYNQILWLYGPDHQVTEVGTMNMFVAFQHKNGEKELVTAPATSEGVVLSGI
TRDSIIQLVKQLPGWRVTERPYTMKEIVDAHDEGRLIEAFGCGTAAVVSPIQAIGYNGKEISFPLGNSGQAGNLTQH
LADTLAAIQYGEVPHDWSIVID

>N244 uncharacterized
MLLNRTSNAAKNRNNFSKMMISMGQRYPTLRGARHLHHQEASFDHHLAISASRSSSSTAAAAPHLVHSTRLRTLATT
VFIRGIATRSGKDSMAQMKAEADPLPLGEFKKEVTKLIDQEVKESSSALDPAAEYLAELNYKLEFVSDGVATLKRTQG
KQVVELSFAVEEEDEEGENEEGEEKEEEESEEEDEEETAEGFQAQDINPLMGVQDLYIPTEVKITIVDKMDKEVSSM
SLACSAFESRFFIDTLYSADGKNSVHFEQLSDGLQEKIYDYLESLKILDHRLGTFIFEYTRNYHAHKSAQVLSDLKQF
VSHLRDE

>N245 m-AAA+ ATPase (YtalZ homolog)
MLNVRRDMMRMGTRAAHGSGYAMPRTLSLLGRTSYSPSALSRLPRHPLLSSTSTQTTLYPPRVLGVRRGLTTPAGGP
PPGGNLPYGWERWRNVAPNGQQTPKQSASGTGGSGAGSRQOSGGGGGGGPERNEGGGGGGSWGPWANPREKGDKSDK
SGGGGGGGGGGGAKPPLEPWTNSLALAAVGVIALPLLLAGLGAPTPTGSEISFQOLTNELLPEDKIAKLEVVNGNRV
RVYLKDDATRDPRTGELQHTKAAYTITIGSVETFEKQLEEVORLLEIDPHQFIPVTYTTLPDWGGMLANWLPPLLLV
GFLVWMTRSSLKAAGGPLKGMFDAASNPAKLYNKETGVKLSFSDVAGLEEAKEEIMEFVSFLKFPEQYRALGAKIPK
GALLVGPPGTGKTLLAKATAGEASVPFYSVSGSDFIEMYVGVGPARVRGLFEEARKNAPCIVEFIDEIIDAVGRARGK
GKFKGGGNDERENTLNQLLVEMDGENSQAGIVVLAGTNRPDILDRALLRPGRFDRQIALDKPDVKSREATIFLVHLSK
VSTEKPAPEIAPRLAQLTPGFSGADIANVCNEAALTAARHNKLAVDEQDFEAAIDRVIGGLEKKNKVLNPEEKRTVA
YHEAGHAVAAWFLRHCDPLLKVSIVPRGQAALGYAQYLPKDTYLVTQEELFDRMCMALGGRIAEQLEFQKMSTGASD
DLDKVTRMAYSQVIGYGMNERVGPIAFNPNEESSGRPYSENLAEIVDEEVREMVKKAYATTRALLOQDKYEGLKQVAE
LLLOKEKIRGEDLEAVLGPRPFKDTALEDIRHLLPAGYDEMEKAREKLFHDERERIQQOREQELREAGGSSTPPSATQ
PQP

>N246 amine oxidase family protein
MQHPVVIVGAGAAGLYAAHVLQKEHNIPVELVEAADYVGGRVKQDWKFSGNGRPIEIGGELVHGENNMLGKMVRELG
LDTADVESVFQVNTSRPEYEYFYLGRERKLEFGLHSDDADLKHLYKLIGELEENPPKGDVSFMOQWLVDHGLPYRMLGV
ADALYAKTWGTTVDKLSAVQFAVEQAAANEEEGEGNLQVKQSYAPVIQRLOKDLKIHLNWPVKKIDYTNPDAIKVTN
ARGETVLASQVIITVSLKVLQEGDIQFVPSLPQDKLRGIAGLRMDAGMKIFAKEFNKIFWQEKHHLVICADTEVPQEW
TYGKDVPIVTGEFVTGDQAAAASALPPROAADSFIKQLDAVYGTESNPRPATDAFVDFMIQDWTKQPYVRGSYSAPSV
GGNGCREALAKPIGRSIFFGGEATSLSAAATIHGAMATGQRAAEDLLKARQQKVAKL

>N247 pentatricopetide repeat (PPR) protein AcPPR2
MORSMSLGSRMWGSQCSAASSPVAFAMRNHLOQRTVVRSPAAAPWGRGSSCLELASSSSSSSSSSGLRSSGSHRRGYA
TEAARDLVRREVELLEDAYRAGVPVGRKRVVQAVQLCARTRDTELVKKMADLGVRLLPRDRVVRNSTIVGAHANVSGG
TRVGEAMEAMEAVGLAGVKPNRVTWNTLVASYAKAGORGQALTALDRMQEAGVLPDRVTENTLIKAHVAVGDIEDAL
ATFELMKARRIAPNERTYATLIDGHLKQGHNDRATQLLQEMEGRRIVPSLPTLTSFIYANCKANALDAAQRILERLG
EEGQQPNRVTYTAIIEGMCRNGLGQQALLVEFNEMVDRHGIAPDVLTYTSLLKGTERQPERAWTLYQDMLTRGVIPDA
VEYRDLIRTQRQSADDATLNQLVDKAIEVGARMAPTMNAAGCQRLLRVLSERPASALHAWRAMLOQAKLPLDREVFEV
ASQIIGQTGDSQARAELQATARDYFKEE

>N248 mitochondrial ribosomal protein S17
MKRVAVMQPMRFAGVAAARTNAWGLAMPRLSTVAQRRWTSSTPSTEDRAAAVESAPKEGEGEEKMTPNAYKQEAAFR
KDPIQPYIDGRTRDPLYNPVVDDWVDYNNPRWKALKHTFNRPGPFFIGKCVSTKTAKTSMIEVPYWVRSMKYGKHMA
VRRTTRFMAHDEDQICEPGDVVEIRQSKKWSKRKNTVVTRILKKDPGNAFIAEHPEFATIVRSRADLRKRIEQMREDE
LASAGLDVGQGKRKTDSSEGSESGQQHQQOQ




>N249 Complex I (NADH dehydrogenase) subunit B22 (NI2M/NDUFB9)
MNKGGLSSVANAAVGEAHRRHVCHLYKRALKLQLDWLVKRETWYPEANKTRALFROHMNETDPRTISRLVKDTENLL
YTYRHPDPYVSPMSEGGTKWQRNVPVPPEVAENGWAEFDYEEFEQPPPKADE

>N250 uncharacterized

MYFPAPDDVPPSPFRTPGFTTHFPRLTSLARNLLSDEGYDLPFHFRLGHANVSSSPAYPLSKTELLMRKRGKNSARL
VESHTTPTNSRLVFGMNGVGQLEGELFSSFAAGAAEEEEATAAGVDEPASHVEDGRGVRWGYDAGFEAVNNCPAPSY
IDFFWEHSYHISTNNYLRGGFVVGGMLPGSMLPFAFDAGGVDLGATLQAVRGPWALGMDCQVRTMWLDLTGGRCFEFLN
SVVAYQKPTFALTMNMHGFGERFIASAVANPVGLYRALCKTNTAKDEDLYNCTWLAGVEADTAQRNGVESTRCLSFA
LTRRNTSPYPFSAPHTTKTTEAEVFKVDEPLLRDGENKIKFDILNLGVGNNAYRLSVHSSSLVRLYRNTHVKLSSSL
QADVLPFDPNTARIGLSLVEVV

>N251 mitochondrial ribosomal protein L15
MRRFSTPFSCSGGVMNLRSTFNLAAASPLRPSSSAWAAALASCNSTSMARAYATRARKGVRSSSPTSYLGGGLPYLT
RKLELEAQRELEPFDPFSIALNKIADNPGAHKKARKVGRGTGSSKGKQCGRGTKGQKARGRGKVSPGFEGGQTPLYK
RVRKHGFTNAMFRSEFVGINLGQLOQOWIDAGRLSPEGKITMATLQQSGLSSKLTKSYEKGIKLLAGGSEFFAAKLDL
EVSKVSQAAREAIEKNGGSVQEVYYHPRQLRMALRHPENPLPPPQEYRTRP

>N252 uncharacterized
MEKRNLYSLCEAHFEGFKERCLTYDGDPALKPRECQGTYDFLSECVGVATISCCEKEAADFRTACDAVEAGADGGRP
WENTQPCYENTRRLVRCMTGTYGIKERIDLONAEDRDLDRRARELEKEAARVEALQRNHNPRS

>N253 histidine kinase
MRRSSGRLLSGAQTRLGGAVVSAPRQATTAAHVGWRRLASGPAQPLVPPFTEQTARAKVQAAENLWNTKDPSKVALA
YTEDSVWRNRDRFLOGRAAIRAFLEEKWAKEHDYRLRKELFCFAGDRIAVEFNYEYRDDNGRWWRAYGLEHWTFDER
GLMHTRQASINDVPIEEKDRIVQ

>N254 alanine aminotransferase
MRRAATTPQLPRTAALRMSLPGRAASPSASLLLGTSRRPLSTAPSASAAPSGPIRGRLTTASMNQAVVGAAYAVRGE
LVMKADQYQRVLADPAQRDTLPFKEIIYCNIGNPQOLOOKPITFFRQVLSCMEYPALLDHPAAAQIYPQDVLQRARH
LLANFSGGTGAYSHSKGERIVREHVAGFLOKRDGYAAEPEDIYLSDGASGSVSKALNILIHSRRDGVMIPIPQYPLY
SATIPLLGGTQLNYYLDEENSWGLQVSELESLVEDAHKKNVNPRALVIINPGNPTGQCLAESNMQEVIDFCRRRGIV
LLADEVYQTNAYTKPWLSFKKVLRDMGPKYKDVELISFHSVSKGVIGECGHRGGFMELVGIDEEVKQQFYKLASISL
CPNLPGQVVVDLMVRPPVAGEPSYDLYHQETTGIFESLKRRALRLTEAFNKLEGVTCNEAEGAMYLFPRVRLPAKAV
HEAVKQKKTPDSFYCLALLDQTGICVVPGSGFGQKDGTYHFRTTFLPPEDKIDAVAKSIAKFHHDFMQKYRD

>N255 mitochondrial ribosomal protein S15
MKSGRTMKGARLVLLPQLRQPLSLVRGYSATSASDGGSKATNRFAAQFNALGRTTPSSDDKSSSKPEKSVDPATEKQ
AMENIFSSISLARSTPASSAIKTSREPRFIPKTLEVTKRRLWLTDLKHFKLYPKTIKEWVIDCKTPCGVWWKDGTWR
ASVSLENEEKDETSAETAAQAREREILLGAKVLPADLRDRYRFGVMEEDIAALNLOGPQANKLKEILSFKYAGRAET
NQFRIAESLKKWSRKPNDTGSSEVQIAVLTEKIRYMTDHLKGHHKDQRTKRALGITIDKRRALLKHLKKQNVSTYYH
LLRDLNLRDMVST

>N256 mitochondrial carrier AcMC29 (carnitine-acylcarnitine carrier protein)
MSQSQGVIKDTIAGGFGGACLVLVGHPLDTIKVRMOTMVVQPGVPPPYTSTWDCAMKTMKAEGPLALYKGMVAPLTG
VTPMYSLCFLGYSFGQKIFCKEDTYKNLDLVRIGLAGATSGIFTTPILAPLERVKCLLOIQGKTGQYKGPWDCAVKL
YKEGGIANVNKGYMATMLRDSVASFFYFSTYAILKHAMTPEGQAQPSAWGTLFAGGMAGIFNWLGCIPIDTLKTKLQ
TAPEGKYPNGIRSVFKDVIKNDGWRALYRGIGPILIRAFPANAACFLGVETAMKAMNYVGL

>N257 enoyl-CoA hydratase/isomerase family domain-

containing protein (putative methylglutaconyl-CoA hydratase)
MRRATLKVVAGRGAVPAGQAVRSCFGRRAFTTAAASTEVKQOKYDFINVEDKGEVRWVSLNRPDTHNAFNELVIGEIT
DAFRTIQRDAAQEKFRAVVLTGNGKSEFSAGADLNWMKKMASYTOKENELDSHKLEFDMENSIYACPMPVIGRINGNAT
GGGSGLVSACDFAFSVNKAVFGFTEVKLGLIPAVISPFVMMKIGKGNCSRYFLTGERFYATEATRLGLIQGSFETVE
ELDKAVDSVLTEIKANSPAAMRSCKQLINNVYHSLGSPKKGEGLSDVKEQLASEIARIRVSKEGQEGLSAFLEKRKP
SWIVS




>N258 phosphatidylserine decarboxylase domain protein
MWRSGTRLAPSSSRCSLHQGWRPSLCGLPVWATSISATTRAARPLSHRVGGILITRGSLSKPAPSSTPFSFKRHSAN
KTGNENVEQIPKEPIRLNTLGKTPEAAAKPLRAAENGGKTKKGTTRRVIKYVLLGSAVGIGVATFAFLNQSEPATPR
QMRFLTAIPSRAISALWGKANDVELPLWLRTQLFLLWTWMYDCKLDEMRDPLESYKNLGEFFTRHLKEGVRPMGDGM
VSPVDGRVLIFGEIKDAQVEQIKGLTYELESLLGDTKLHLKVQDKNEAQGRPDKKLYHVVIYLAPGDYHGIHTPVDM
TVTHRRHFPGHLFPVAPTVVNLIKGLFALNERVALLGKWEHGFYSLIPVGATNVGSIALTIEEGFRTNLATHKVGRG
DGNONFYERIYAQPIKLAKGDEVAFFKLGSTVVLIFESPEFEWTIQPGOKIKLNETIGRVVSNKKN

>N259 mitochondrial carrier AcMCl2 (calcium-binding carrier protein)
MSATATTNTTATEAATIDNGGVMSKVREVFAKLDANGDGHLTRDELHDGLKLLKLPATEADVDALLARLDIDKDGNV
SLLEFEAFAMAQSKLLRKVEFDDLDADKSGTIDVEEVRGSLRRLGMKYDDGAVTKLIKRIDVDGNGKIDENEWQTFLL
LVPSATVDAIFRYWEDAMMAFDSEDGVILPPAHKPKTLMDSVAFLSSGAIAAMTSRTATAPLERIRTIYQVQSTKPS
IDAISRQIYAESGVSGFWRGNGANLLKVAPEKAIKFWTIYETIKATFGKKDADISPHERFIAGAGAGVFTHTLSFPLE
VIKTRLAAAPNGTYTGITDVVRKIVTKEGPMAFFRGLTPSLLSTAPHSGIDLTVYEVLKREYTKRNEGKSPGVITLL
GCASASSVAGLLACYPLHVAKTRMIMQSMHGAPQIYSGVWNVETQTYSKEGFVGLYRGLVPSILKSVPSHCITFVTY
EFLKKQFGVEKHSKH

>N260 DDX5 DEAD-box RNA helicase
MMQRSLPNVARNGAPARLPGASLRSLLPSSSSSTSSLQIAHLHRRLVSGYSPASSTSSTYRGDDSGSAASGSFEFDRI
KNSRFEDLVGSLAKPKWEAKAGKLAHFKKDFYVEHPDVASMPEAEVARILEEAQIKVVDIKPGATPPPRPIVEFSQA
GLPRAMVDRLSRNGITRPSSIQTQAIPIALSGRDMVGRAQTGSGKTLAFALPACVHIGAQPPLRSGDGPVGLVLAPT
RELALQIQAEVARYALLPDGSPLRSACVYGGASKVPQIKDLRRGVHMLIATPGRLLDLLOMGVTNLERVTYLVMDEA
DRMLDMGFEQQIRAIVDQIRPDROQTLMWSATWPKEVESLAQDYLNTPTTVTVGSTELSANPDITQIIDYCRPVEKKP
KLLALMDELHKAGHKTLIFVNTKVSAELLSDELRAKGMKAAATHGDKTQVMRENVLYQFKRGHVDFLIATDVAARGL
DVKNIECVVNFDFPGNLEDYVHRIGRTGRAGAKGTAYSFLTNSHDKMIPKLVKILKQAKQEIDPTLLEMAARASSGQ
SFHETPSFGQRRAPPGGNTRRYRSSDASSTRDSFRRSDFGRGGERKLKYAINSRGWSADHQ

>N261 uncharacterized
MRRFSSSIVASGRIASSSALVRTAVLGQGRLAATYATKKRNAETELHSYFEKEVELLDQDEEAKTQDQELQKRLDDW
AKRFHFNVNMGATEIVATKKDAALNADVTVKIDPNIEEADNYGDEEDAEDEEGEEGEDAEEAEKAEGEEGDEEEGDE
EEEEPEADGFGSVHFTVEVKKPEQTMLLYGVVSESAVTVTEVALQAADGTEKSAYDAQRLDDEGQEKFRLYLSSLGV
NDSFVPAAYAAAHLHDEHAYHKWVKDVMAFTKQ

>N262 universal stress protein family member
MATNEPKEEEEEERGVERRRKEEENESSGIIPLTSSHGRPIERPLDRDEEDEDEAERRAAEKHWERTLDRLKSELVP
VITHVVAIDGSPNSDRAFSWAVRSLPRHDRLLLVYGTRKVPMPGLEVTLLERRSADEQRRKQRRKARTLAQHYAHRCE
DAGRECYFERLEYWGSGDLAGQICRAADVNGAHTVVAGSRGLGPMORWMLGSVSTALLHQCHSTVVIARDAPEPERE
IQPDPSHRL

>N263 pentatricopetide repeat (PPR) protein AcPPR3
MRRSSELSRTLWQRGPRVLPCATSFSSRATHTPALLFPSSAPRPATGVSLLRRMLATSAQPSAASAKSIPASTMTDE
DDDVEDFAKLSQRSLFENRLQTLEANSNEVAPROQLATLLRAMVLGKREKLKEFQPRVLALHKRVRGGTKLDGTAVLA
ALSYIGNLEATYAEYERLRAENIKSFELNYGYLIEVSSSQGNLKQAFSVVDLMRRDRDLLVESRPSTEVENRLITIAC
GRNQSLGRAYRAFELMHEEGLRPTPTTFAAYIDACARTGDLQSGLKVLSQMKRILRLSPEKYQLDASYYTGLIPACH
QPQDFDRIVAEMIREDIAPAEETLAALIKDCATNGGLSRALGMFKELRLFQEVTQQQQSQKKDHKQARAELAEERRK
VVHKPSLGSIFF

>N264 amine oxidase family protein
MDAYDCIVVGAGLAGLQAATKLAERGHTVLVLEARDRVGGRTLNIQVGQODAWDGGAGWIGAQQPLVKGLCEQLGIAT
YPOYDEGKHILMINGKVSTYTGNISSLNRSDLGELEQVVQOWDELMLKVPLDKPYACANALEWDSMNLEVWERQNMK
SEVAINLLNFIIRTVFAVEPSQVSFLEFFLFFLRSGFGYNCLSDIRGGAQQERVVGGTQSISLALAQVLGSKILLNAP
VRKIEQWAGGVVVHSDLGVHRSKYVVVAVPPVVAGSIQHSPPLPAMRDQLTQRMPMGCVIKCYALYDRPFWREKGE'S
GEVLTTSSPLCLYYDATNYRGSAALVGFTAGDGAVNWSGREAELKAAIIEQVVSLFGEEGRRPREVIIKDWMQEQPW
SRGCYVGVMPSGMLSSEFGKALREPVGRIHWAGTETAMEWIGYMEGALSSGLRAADEVVARLHTDPVPARL

>N265 N-terminal homology to plant B12D (Zea mays) protein



MKSMNKKATTSTMSSFVKKFVPPEVYPLLVPVTFACGFGTYIGYRTLVGAPDVHVFGROQPRFESGHHRSDPHFAGIH
SKASRFDPHPELGQAEANFHSSYASSDSNNSY

>N266_ short chain dehydrogenase/reductase family member
MEIDKLFGVKGKVVLVTGGGRGIGFMISQGFVRNGATVYIASRSKKECDKAAEELTAAGPGKCVALSSANISTAEGR
KKVVEELSSLEDHLDILVNNSGCTWGMPIEDFTESAWDKVMDLNVKALFFLTRDLLPLLOQKKATAVDPARVINLGSI
DGIRIPTLETYPYSASKAAVHQLTRVLANRLASMNITVNAVAAGPFESKMMAETLRTFGELLKANVPRGRIGEPEDI
AGACIFLGSRAGAFLTGAVIPLEGGILSAARL

>N267 mitochondrial ribosomal protein L3
MMKPSLPLWHPARAGVSAFGASSFVQGPVRAAALVCVRDAERKRIKKKFMRGWRSSVNKDQVEARRTAVDPRTLSDP
STGWDQRKRRTGLVAIKVGMTSEYSEYMEWLPLTVLQVVDCQVVQVKKERHNEYEEEKVGLQVGAVDGKWRRLAKAQ
RGHFFHAGVNPKKVLMEFKISPDAVVPVGTELRAEHFVPGQLLDLTGKTKGKGFQGVMKRWGFSGGPASHGNSASHR
EPGSTGQHSIPSKVWKGKKMPGRMGNKYRTTKNLLLWKIDTKNNLLYVKGPVPGAPGSYIRVRDAKNKLHSLVPPYP
TYMRQPEEVLPEVITANSPEPMWYKKMMARQAAFAEDLSKNTDDNQTAVQVVLAHKEAFPSYDKWKKGLLPPGPNPS
KHHSCLSVGEPMEFPWLADTIADYEDPSTAEEDQLQIHYAES

>N268 CBS-domain-containing protein
MRRMSRYQYVRDIMAKPVLTTTPDTALNVALGTMLQKRIHRLPVVDSSNPNKVVGIVTERNLRLAADSPFLEESAQE
VLEHLAKHKVGEIMRSSVTTVTEDASIVEAAKMMRVSNVGGVPVLDKQGQLVGIITRTDMIDHLIRVLEPLDEGQRE

>N269 iron-sulfur cluster assembly protein NifU
MOAALKRAFARTSPRFLPAASLARGRGGSTLWSTTTLTSSARGEGSWRWTAGGARSMFIQTENTPNPDSLKEFVPDGN
VVLESGTMDFPDARSSLSSPLAKSLFTVIGVQRVFFGNDFITVITKKPDVEWHEIKAQIFANIMDEFYASGESVVSEQQ
DTSNTTILPTDSETVAMIKELLEVRIRPSVQEDGGDIEYKGFDEEAGVVYLKMVGSCSGCPSSSVTLKSGIERMLMH
WIKEVTGVVAVESDDELDRLTKQEFAKLEKKLGEEGKGDDTAKESTVA

>N270 EF-hand calcium-binding protein (putative MICUl homolog)
MFVATRQRSASALAGRRLTTRAFSTASSSSRLFASNHSMVILATGAAVGVLASAYYLGSSPLLAVDETKGAPIDKDAN
WKEKWRARYNDKIKNWSTPEKIFNVFATVRKNGESFMTVEDFCDAILPADHRPPSEKGKIKRIPDFIRFADLDGDEL
ISFGEYSFFTTLLSLPEEHLKVAFQMFDLDGSGAISKQEFRKVLRVLRKESPLGSQQTTHKKEVEKSGIYAHFFGLD
GKKELTYTEFENFIKSLHQGVLQLEFDRYDSKGEGKITARAFGMSVIGYVDPKDLPSFLTRVESLDNRKGELSFEDF
VNENRALKKLPEIGLAVKLYAQGGEINKKDFGRAVKATISGVDLKPVQIDVIYHVLDKDGNGKLDHNELVEVMAKRVE
KGMAHHRDVGVARFVNCLVTCCSRKAL

>N271 rotenone-insensitive NADH dehydrogenase form 2
MRAACTRSLVAPGCAARGRAATTAGSRLFCGGGGWVQQORRALATSSAGGRGGWRGVGTVAGLVVAAGALGAVALEGL
QDDENDSLLSRTPFVSAVRAEEKTTPNAKAPPSIVSQNPPVDRAVQREQQGGADKPMRTKKRVVILGSGWAAVGVLR
ELDNEAYEVVVVSPRNYFLFTPLLPSVTVGTLDSRSVVESIRRTFKRAGASDVQFLNAECTAINHQSNSITCNDVSG
DGAVRSFDLEYDQLIVAVGCDNTTFGTPGVEKYCHFLKELNDARRIRQQITONFEVAGLPGQPEEEIKRLLHEVVVG
GGPTGVEFAAELHDLLVEDLEKWFPRSLTQHVRITIIQSAAHILNTYDAKISDAEKRFGRDDINVKPLCRVLSVDEK
TLSYNDKQTNKTETLPYGMCVWATGIGPRPLVKKEFCSTIKEQTNRRAIVTDSHLRVLGTTNVYAIGDCGTVEQRRLL
SKEVDLEDQADENKDGVVSFDELSALVVKNKDEYPQLLIYAAKMOELFETVDLDKNQVLDREEFKALLTEVDKNLVE
LPATAQVASQEGKYLGQALNALARGQEVEQFHYKPLGSLAYIGARESVLELPGGFSFGGFTTWFAWRSAYLAKQVSW
RNKFMVAMDWMKELLFGRDISKC

>N272 mitochondrial ribosomal protein S5
MRRISLLGPSAESSRIVPPHAASTEGRSLLYRRAGGLSFGSKSLHHPYHSGGGTLVNGSSRRQLATSSSSSKPASSE
QTTAAKKGGLVGDAAAASTIQTHTATWVDEDEALSLDPRDYAFDODDSQDQWERLAGVSDNPLMGDRSGAPRGHGRA
KERLAKKFPIEYADEDEEDEDEDNLPGLGGGRRQSAAQQQQQOGOEGEEEREDLTPLELRHRAKEEEKEKKWTQIINP
LKDDLEAQISAGKHVPLWHPHVDEYDGDGYDDYARTLQGAWEDDSPFHRDYEYNEKEFKNHFAFSVSGNQHILNVGR
HTKTTKAGRVEFSYLCHRD

>N273 pentatricopetide repeat (PPR) protein AcPPR4
MRSARLSQPSVPLCWRGHSFVSRSNSLLVHYRQPLFTAPLPPLVSSARPGLHVGLPVVRRFATRPAKSHPNHGAVKP
PSEPSGARVSLPTKENEQMVKKLTNLLRNKNPVTARQFVGFLRKTSDOQREPTILSDKVVSLLPQLTFEDERTRAKER




YEQQAKELKKDSRQGSNAAAKKPAVPKRKESAEEREYKARELLIKEDEDERRKFTIILASLGKMRKIEGMLYVYNML
KSRERQEDERIRQALDEAASRKEKAPVMEDSRWKVDVYMYNLVLDALAKAGYLGKMEEILQODMAQSRVDKDRVTYSV
LYGAYSSRGDDTRADQVWQEMKDRGVEMDLAGYNGLMNTFARRDDVDRVLETYKOMOTAGIQPDQGTFSILLECCAR
DALEFRTRTSAAAAAATETEKAGDEEGEAVKTGEEEDDDGLYAIDEKERVRILOSKRRRMEAVMRAMKKAKVRLDNI
LVNSIIRCYASLGEVEEMFSVVRFLVEEENIKLAEDNYSLMVYCAGREKAIDVGRLTKVLEEMKWSNVQPTAKTINA
ATHSFAFAGPQQLEAFILPPSAPTTNEAGAAAGDDGKNESEAEKAKKRKADGAKEKKEEQQVSLWQLIKKYGVVVTD
DILFDLLKVYATNEAAPVAPAGADVVGIVEGARRQLDRARLAKLLHKMKEEGFGSSLTVENSLMRFHAAYGENRVRE
VTVLYSQOMKKRQVRPNLQTYLVMVDTILSTERKVQPEQRPASSGKASGEEKEREKERAELSYLLEFSEMQSEGVQPNL
KLFNGLIELSGFEERRRRASVVDSTTHNVDGDRSAALGEEEFRQOKVLSILTEMRRLGIRPNTKTLKCISSACAVAGA
GEALGPAIFDELPRLFA

>N274 putative Oxal complex homolog Mdm38 form 1 (LETM1 and EF-hand domain-
containing protein)
MORIRAATKGPVVGRAFAGPSGSLLGAPGAFGSFSTALVVRRSTTGCTASSSSSLRLRRLHSPILPTALPSPPLVHL
RHGGPCNYSLVSSPSSLSRLRCGELQPPGNVRSYTTPTTTTTPTIGSSSPAVAAADTAPPSTPTATTATPQKVGLGQ
KVMDTLRHFWAGSRLLAANVKAASMLLRKKIAGONLTRRERRLLTQTTVDLFRLVPFLAIVVIPFAELLLPVLLAVF
PNMLPSTFEDKIKKEEARRKAVQLKLEMAKFLEDALYLRSLQISHDTPSAATFAEAMKKVKEGQSLETKEILGLSKL
FEDKFTLEMLDROQQVVAMCKYMGLSRFGTTHYLRNQLRSKLHDIREDDDLIAQEAALDKFTEAEMKQATQVRGMDYK
DENTAKAQMEQWLLLSAQHVPPSLLILSRAFALTSAYSSLKPLEGQQVVTKKAETGEIALPKAMEEALHKTISALPD
QLVADTKLTSATKTTQDMVSKLEVLOEQIQAIKTEEKEKKEKEREEKAKAPATEAEAKQATKKDAAGAY SAEQMKVV
SEAVSLLFASAPSKIKREREALEQLKERKEERKEEREEELSAASASTDQPOQHQPQPPPODKVVHTLETKLEKMIAKL
DKEMDKIDQRAHTLMSIIDTNQDGQISFEEFQEAVSHLKAKYSPEDITTMWRKLDTNNDGQVSLEQLEQLYSAGADE
HHER

>N275 C-terminal IGR domain-containing protein
MRRAATLHRATPGAAAFSSRISFPSSSVLAATSSARIQLGTSSNAIAPSHPLVIIGARGLRLRKGREDWYNEQEGKP
HPGAEYPWGVRRIYPESWIREPRGSLFPLVPEPRKGETVESFFQKIKLTDHASKFSSWEELFTTKTRAMRAKGIKKS
KDRRLILSWVEKYRQGVDPGTSKYLLYYPKGSW

>N276 single-stranded DNA-binding protein
MKRAALQSIALRSEEAALRNPFVAKASRGINKVILLGNAGAEPKMRTYNDGTASVTYFPLATNQIYTNKSGERVNKP
QWHNIVIYNDNLSQVAQKTVKKGSLVYVEGALSTRTYKDATGAEKTICEIILPKYKGDLNVLSKREGQDEEAGHEVD
HHDLVEDKENVTLA

>N277 tetratricopeptide repeat (TPR) domain-containing protein
MKRTVAACRVNGVAYNLPQSRSLVRLASQPTRSSSLLIAQQPRLLASSAFPASVRFTSRRGYSAQAAPQDFSEEEKE
IAKLRQQGAKSPAAQSSVNQRRIEELFNSANGYVSEEKWTQAEDKLSTILDLOSSAKADDTLLGRVLINLAFVEQNT
GKREKAEKHYEEGIAALKKTLGEDHHEVARGLLNYAEVLAFLSKVEQAEAVSROAIPIFEKNYGPKSELVGALLSNL
GGYLCAQKKLEEAEPVLKRALEVLDSALGCDNEYTSACLGNYARLLKDLDRNDQLNELKAKYSSNAATFTATEALEK
DVNDPEMKAMVDQFKGLADSRAFNPEGLFKPDAFHKDELKKFITQWESKHKEKLDPALIPAVLEELEAMPREEIDKM
CADALKELAESKRGGPAVDPSRLNAIADEIDDEALAEEEGDEGDDSSSSDSDDEEGEDEDDEIMERLDQGDEDEGDL
WRATEAHEREAAKNIEIDMSHIELTDDKKQQO

>N278 TIM23 complex homolog Tim44
MRAARAALGPSRSCYALGPYRGGALLLRPSYSNGIYGSAHVFTTRSEQGCRTRVSWAAVPTREERRTMSFWSEFVKS
FKEQAENSKELNESMAELKKLQESESLKKTKESVEKLKDKSAEGLAQLKNLGEKAAATGGRVTARVSDSVTSTLGDI
TQRVGMDEKLEKTKEGFEKVADSLNKARENIEKVGENIKTSAEESELVKKVKEKVPFGLLDGSDAAAGEGSGGEGAV
AGARSQLVVKTQEVQTAIEKRLQDARDRLRATGAFKKALALREKIVESDNPLIQRVLDLGDGITRTTSKLFSENDHA
KTIKLIHELDPTFSPEKFKQKMASSFVPTLRSALLRGDPAPISALMSKRLAEHELEAYKEWDAHGYRSHSKLLNLDT
VEILNAHTRDDGRPTLLIHFVSQENHCIRDSSGAVVEGAPDNIQDVEQTWAMQINSQGEWEVIEYMVVASRPSW

>N279 uncharacterized
MMRRATLALREQGSGCMLMGISRLPAVSSPFTSGSRSLSTSADDLLHLFKQAASKSAPSAPAAPAQQPRPVSAGRGR
MPTSAATTSSGNWAQQLANQLDDRAIESPASHPAAKPLYQGQDEKKRKFRPARHAFDPSAPRGGSMEDVASPLSRGG
RGRRMRGGVSLGFDDARFQDAAEEGEDDDFDMRMVLREEKDDAKDLVSLSSAMDEGGDDDWEAMAAE INAWGKKLON
SLRPHIEVLNKHTKTRRMRROKYRAFLERCLARREAKRGGAPKPAGWPWPKERDLVYNTDLFVPLNLELKGIEEEGE
DLHALLTQOMEDAARAIGHNASWPLEEKRKLMLGLKREYEQAVRSGPGSYDLFADHRHALDDDDFIGGGGGPSSSE




>N281 short chain dehydrogenase/reductase family member
MEHNTNALAASRRVTAIARHVEASAPSAAELLDLHRTAATNQGGLLKGQVAIVTGSGQGIGEATAHLFAAEGAKVVV
TDLDKAKSDKVAADIKAKGGEAISVAGDVTIDPKFPEHIIKATIDAFGRLDILVNNAGYTWDGIAHRMTDKQWEAMLL
VHNTAPFRLIRAAAPYMRDAAKQEIETSGKAAPRSIINVSSTSGLHGNTGQANYATAKAGILGLTKTIAKEWGAFNI
RCNAVAFGWINTRLTAAKGQENFIEVEGKKVALGIPGATNSAEAVAKTVPLARPGNVDDAAGSVLLLASPHASYITG
HCLEVTGGAGI

>N282 mitochondrial phenylalanyl-tRNA synthetase (PheRS)
MRTAHRSASTSIHCASRRAGASLTLGSSRGVSLQLRPRVLGTPASGSVLATRCHLLEQAQPLRLSSAAKRFYASSFS
FKEHGIEPDEVTNVTDRILGKIGTNLHKEDKHPLNTIKKRIEQYFVNKYTTEDNKPLENIYDSFKPVVSVKQONFEDDL
LFPVDHVGRSANDTYYLNKSTLLRTHTSAHQAELMRSGERQFLVTGDVYRRDAIDKTHYPVFHOMEGVRIFTPEQLK
AQNKTPEEFVAADMKDALEGMISAVEGKVQVRWVDAYFPFTHPSWEMEIFFENKWLEVLGCGIVNPQIVRNCGMPIS
EDGGYGAEGNVGWAFGLGLERLAMVLEFDIPDIRLFWSQDRRFLDQFASGENVKFQSYSKFPPCYKDITEFWVPDHEHE
NAFFELVGQVAGDLVECVEVVDKFTHPKTNRTSLCFRITYRSMDRSLTNEEINELQAKVRDEVPVKLGVELR

>N283 zeta crystallin homolog (putative quinone oxidoreductase)
MRSTRTTTLTTLASSCSPYRLPLALHQRSAAQYFTGLHPHINTSYTTLTSNMRAIIVSKQGDPSVLELKHDLPLPTP
APGQVLVEVKAAGVNPVDTYIRSGGNGYNVSLPYTPGADGAGVVVDAPAPSAFKPGDRVYFASTLTGSYASHALAKE
SQLHPLPEKVSFGQGAAVNVPYSTAYRALIIKGKARPGQTVLVHGASGGVGIAAVQIAASLGLRIIGTASTKEGQEL
VLREGAHAVENHRDEDYLQRIKESTRDGAGVDIVIEMLANVNLAKDLDVIKRGGSVVIVGSRGEINFAPRLIMAKEA
IVTAVALAQSTPEELAEHHAFIGAGLANGTLRPVVDKEFALGDAPKAHEEVISGTHAGKIVLLP

>N284 7Zn-dependent alcohol dehydrogenase
MNGDSNTKVLLVKRPGTGMPDASLFKIVEEPIPEPADGQFVVKNVYLSLDPAMRGWMNDVKSYIAPVKLGDVMRGQT
VGQVIASKNPKFRVGDLVSGIGGWQKYAVADGKRGGWEKLVPGFAPTLFLGVLGGTGITAYFGLLRVGLPKAGETVL
VSGAAGAVGSVVGQIAKIKGCRVVGIAGSDEKCKWLVDELGFDAVVNYKGKSADQLNDEIRQACPKGVDVFEFDNVGG
DILDVALKRIRKGARIVICGAISQYNAAQTKGPANYLSLLVHSARMEGFVLFDYIPEYPLAIRELGOWVKEGKLKYA
EEVVEGLERAPEYLNMLFTGANKGKLIVKLADEPAQFAQARL

>N285 N-terminal MRP-L20 domain-containing protein
MONQARRAVVGSARTTPLLAGPLPLOQRLHLRWRHGGGLVSEQPMVVRTEALSGVQLLGGGAVFAHRLOAPAHAPPSR
PGLGQLAEAEVAEMRRLRAEDPSRWTQRRLAERFGVNALLVARLAPAPAERFAQLEEEEQLRELRRVFGDRGGASAR
PAHKSYSESDQQORINRAKFQQQVAEQGGLKATLKQHNAVPKRRRQGVRPPFMOVADQEVVVDTAEFQPGVVGPEVDF
AKATRPLTVRSPTPDEAAATRRHLAETAAKAPLDPAAAKAAADEFERDLQAVRSEAKAQGIQRKYRRK

>N286 Complex III assembly protein Cbp3 (chaperone)
MRIMRKTLYRPHLSAGALTMATPSCRALSITSRCNSSMARHPIVHRSRAGAINGCMPIRGHVPSFLLFGRCSSTLRG
TPEMPASSFGGRAEASATTGPSADPDLTYMSPVIFARRTPEERRRDELGVQKILEVAKERANQGESEDGLLRFLGYY
GKKNQSLRSGSALYANVFYRSLDEEFYDLLGYEEKGLLPWFLTISTLHMWMTSVRLRKDASSRALDTRAYFADSFWMD
VEEKLNNVGVNYVGMGKAFKQOMPNLYAHATLSLDKALKSTTDDQLGDALFRHIFFNRLPRQSHMTALTIAYVRQELAH
LDTIPNNLLLHGYLPWGSLPRVDASPVSAASPSPSPONDTSETGAAR

>N287 Complex IV subunit Coxb6a
MORTTPFLRSSAPSLLGRTSSRGFASAAGHGAHGNHAYGYYSAAGFGVVIVAHLIIALQAHEHEHRHEYSHMHQMRK
KFPFRDGTTPLFGLVDEEEHRDLYDTLVGIQTERVPDNYGWLYDPFADKQ

>N288 mitochondrial glutamyl-tRNA synthetase (GluRS)
MKSSTLVLRSRFVPAGARLGGVLGRLPTTTAGRFPYTPSSTGRLHSTCSAESSSPASGLIDPGRRVRVRYAPSPTGQ
MHLGGLRTALYNFLFARKHGGDYVLRLEDTDQSRKVEGASANFDRILEWAGIPYDEGPSKGGNYGPYVQSERLPLYH
KHAHDLIEKGEAYRCFCTEERLDQLKRSSNIRGIPPLYDRFCLNLTPQEVQHKLMSGVPHTVRMKVPSGVTSEFTDIV
RGAVSFNNAFVNDQILVKSDGFPTYHLASVVDDHLMEISHVIRGEEWLASTPKHVMLYNQFGWDVPRFAHLPLLLNP
DKSKMSKRQGDASVDHY IEREYLPESVVNEFVAFIGWAPEDTQEIFTLEQLIEKFSLERVHKGGAIVNINKLDWENGQ
HLRAKCTDDIDWVSARVRPVLEQALPSSASFPDAYLHQVIRLNKDRAQNFTDEFVEPSREFFFEEADLASPEAQKARST
LWKPGOSETLVRALLDRLEKADVPMEHDPLLALVKEVCKEHGAGSKVLFHALRYLLTGGKEGPGVVDTMATLGRPRT
LHRLROQAFSPAAPPS




>N289 mitochondrial ribosomal protein S9
MRGSSKSTAVLGLPFPSPAGSKAALCTASSSRISSRVLPPARLHSLASSPLLPLSVLSSQRRHYAVKSKNFERKEAR
YDFSEITNRVWPRHPPPQIDYRNYVPAEEEDEEDDWKPEEDYPEPTFTADQTSDQYIYPVITPQTVPVKIDSRTGAF
LGTGRRKAATIARAALVSGQGKITINGRSFLDYFPCFFERGAVLAPFVAIERPNTFDVNVNVSGGGTKGQAEAIQLGI
ARALQSYNLAFRPALKKAGCLERDPRVVESKKAGRVKARKRPQWSKR

>N290 N-terminal MRP-25 domain-containing protein
MVHAGKGGGRMFVNAARINGRKSNFSLLEYIQSEVRAGESPVPPWMPATLISPPPTIPNVPHPGPLTYPEDKLRQVW
FDRHPEARKIKLKTVYVGEHRYWQHPATSFVHRQSKLIKKGYSEQDAYDVVEAEDKKAARYRELERLMATIEQAKELG
FDDLETARDLLAPPDLTQARERMLEELIDVLKAKGVPNVVPELLPKGMKWRDVLAFVHKYPQHAHFFSLGFMATHATL
ETMNPEIADAYNWIYGGEVLLDDDSVPLEEQEELNAFLDEEGFETVEDGDELDQODLREQERLTSEAVAQYEPVVAG
ASLVEEGLFFDEDEGEDEDESEAAREEEHDEEQRIAMVKKEGEQFKAILKRIEKIYRPEQFPTTADTPWADLVNLLA
LRPQAPDVKLAQDAEQKLRKANQVKRPSGGSSRPQSQQPNKPTKGKEVELQ

>N291 mitochondrial carrier AcMCl3 (putative carnitine/acylcarnitine transpor
ter)
MAAAPQQEKEKAKVDVPPKGALMGAGSGLREGLFGFGCGVLYGMTSPLIGHPFDTVKTKMQAQEGYRTGGMMRTFAT
VIKNEGFFALYKGLLPPLIGSGIFRSVQFGVYNSSWAMLRDWSFGRKEIPGTGGLEVRVVAAGVVASTARTVIETPL
ELTKVRROMGOQTWKENELYRGFNVTWIRTCGLMCTFFILVDSGVRHLPNLINAPYVGPFLKGGLCSTISWWIIWPEFE
TLKSQVQGNTPGPKGIFSRLAFVAQTGGLAGLFRGIVPGSTRSLLANGCSMIVFTQCQSLRHHFIGDEQPPEGESLP
HAPLDADGNAIIEPAISPPASSTEK

>N292 pyrroline-5-carboxylate reductase
MRSCRRAFVLOAQLSPLTATVPYPIYKRPLPEHLIYIGPNNTSSSTHQQPPARSNNKMSEPRIAFLGAGQMATALAR
GFIDANVTRPENIIASDAYEPQLPRFQOQKDTGGSTKTTKSNLEAVENSDVVILSVKPOQVMSTLLKEIKDAVASSPHLI
ISTAAGITIDTITKQLGSDTRVVRVMPNTPCLVGKTAAAFSLGGKATPEDGKLVAHLLSSVGLGTEVPERLLDAVTG
LSGSGPAYVYQFIEALSDGGVAAGLPRDVAAKLAAQTVLGAAQMVVQTGEHPGVLKDKVASPGGTTIAGIHALENGR
LRATVMNAVLAATERSKELAKSE

>N293 ubiquinone biosynthesis protein Cog3 (dihydroxyhexaprenylbenzoate O-
methyltransferase)
MKRTLLLAGRCGSTATALPSCTRVCRTTAAAWRVPTRAAFQSVRSTATAHGSPOQOQOGAATGGSTVDEEEVQORLSES
ARLRWWDPEGEMKPLHRMNPKRVAYLRTCLTKRLGLPPLAPQPFTGLRFLDVGCGPGLLTESLARLGGEVLGVDASA
ANIQTATIKHSSGDSSLSTLAYRHGTAEGLAAEGQQFDVVSSLEVIEHVNNPELFINSLSGLVKPGGSLFLSTINRTM
KSYALAIVGAEYILGWVPPGTHOQWNKEFVQPTELGVLLOQRAGMNLEELTGLAYQOPWNGSWSFTTDTSVNYLLWATKPL
AQ

>N294 putative Oxal complex homolog Mdm38 form 2 (LETM1 and EF-hand domain-
containing protein)
MAARSRYLATTTYMATPSATIVGTPFVRMSQTSMLRLGATSRGISSSAVALALPRGTSGSCAFLLGPHAAASWRRSG
RSSATVLOQWPGAGSSAAAGRLRVSEAACARYYATGGSLPDSNQSPKAVSAEDKEAVPKKTLVGRAVHSTKKVVTFEFIK
EGIHHYWLGSKLLALNVRTAFNIAVRLKNGHTLTRRERQHMIRTTADLFRLVPFAVFVIVPFMEFLLPTALKIFPNM
LPSTFQDTMKKEEDMRKQLLLKLKMASFLODTLQEMAETGETHADI PKEEFLDFMKRVRGGGEVSGEEVLKFAKLFK
DDFTIMNLSRAQLSSICKFLNLRPYGTDAFMRWQISRRVSKLREDDTMIAQEGVKSLTFEELQQACIARGMPATGLS
KVALREQLEEWLDSSLNEQLPAVILILSRALSLTTASQKVDAALRETISTLPEDVVEEAELEMDLOKGTPSDRQLKL
EVLRNTNEKLREELEEEAETFKEIEALESPGSVIPEEDAEHLRDVAEALSVLASPVSAERKALEQLEAREALLARAK
TLKDQETATVVDAVVKAVKTRSDRSKERLGOQLEDLLDDLREELSETEQKLGDKMVLIDKDRDGVITTEEVALACSL
LKDRPSDAEIRNVLRVLDADEDGVVALEDVQKIRQKLEELHLEEAPAEEKERK

>N295 uncharacterized
MSATGPPSSSMNEGYVPPHMRKGGKQGGGPPPGAGGGARPPVPWRLRPGAKFLTAGLLALGVGWTFFYTMRSVSQDD
FADIDDSGNKIRERPRV

>N296 adenosylcobalamin-dependent ribonucleoside-triphosphate reductase

MLRCSSAGAPGSVCLPGAASHTPRACFSRFVGGYVHSSRKASLLGGQDRLVMLISSTSPTPSLRAHYSATAAPAVAK
PAAATTKEQEELLEMDIHTFDQRASAPFRLSSKFVSKFKDKQPPFGEFNGLGEFVYRRTYSRLKKDGSKEEWHETVER
VVNGTYNMOQKKWIETHQLGWNPWKAQKSAQEMYTRIYEMKFLPPGRGLWAMGSNITEERGLYAALNNCAFVSTEAMR




EDASKPEFVFLMDASMLGVGVGEFDTKGAGSMVVKGSRRDRTPELVKIPDSREGWVESVRLLLDSYFHGNPCPEFDYSL
IRKAGEPIKGFGGVSSGPESLKELHHTLREVLDKQVGEPISVTITIVDIMNLIGRCVVSGNVRRSAEIAFGDPHLEEY
LDLKNYGVNPQRAAYGWTSNNSVLAHIGMDYDDICKRIAINGEPGIAWLDNMQAFSRMNGVVDNRDSRARGGNPCLE
QTLEPYELCCLVETFPGKHESLEDFKRTLKFAYLYGKTVTLGKTHWPETNRVMLRNRRIGCSMSGIAQFISDRGLEN
LRVWCEEGYNTIRHYDDLYSDWLAIPKSIKVTSIKPSGTVSLLAGATPGMHYPISSQYIRRVRLSSNSDLLPALKEA
GLKVEPAVGSESNTAVVEFPVSVGKGIRKANELSMWEQLALASFLOQRHWADNQVSCTVTFDPETEASQLKHALDYYQ
YOLKGISFLPRSTGVYPOMPYEEIDEATYQEMLAHFKQPDFRRSEAPQEAYPEKFCDTDVCTIDEAATPAAAVGAKT
DSQ

>N297 armadillo repeat-containing kinesin-like protein
MSRQAPTHDAMROLGLLQAMLAMIKPVTAGASSSSGAGSSSGGGGGVGSSKHPLTDYESVMVELTKVVANLAANNGN
RQVMGESGAIRDILRLLODLPNEEIRENLLRTIMNLSIAAENEDRIREEGGLTLLLEFLQADDTSPALLLQTVRVLV
NLSCNETNKTIMQRAGVVDRVVVLLLGSTDVDTGLAHRLVRLLGTFSVGCDLAVYEKITDRAVAQFLVTSLRKOMEK
VEPDRDDKSFSEILLMAIWKITTERAPKFADALTRFONLFIEESEADGSCGIDFIFPYLRLTHPDDRTLVLSCLNTL
QHLARGNDQVQAKIRGSGALGALKELYNSREPVIAEKAVELVKSLSMIAALD

>N298 thioredoxin (TRX) family protein
MRRSLSSSARSASVRRAASSCASSQPLRAYTLORNGRNLISSICARSSSSSPLLPVLAPSAGRRFYATAENGASSDS
APVTAPQPTVSPIISIQTPEEYQKLVLDVSKTRPIIVDCYADWCKPCKDLTPVIEAVIKSREGKVTLAKVDIDKVSE
VAVQLSVSSIPAVFAIYKKETISKFVGLKSKAELEDFVDAVLKKTTQS

>N299 ribosome recycling factor EF-G2
MRRARVAGQSWAICSTSRAGVVRRPLSTATVIASRSCSTPLIASGRINFGSEQLPPTTSLAWIQRASYAKSSKGGKG
KKDDDDGPAVSVSELMAQTKDSLTSQMKRSVDWLTEEFAKLRVGRANTEILNRIKVEGAPLAKKGSVYVKDSFTLAT
TPFEKEQTKKIVEALRDADMDLNPQTDGDNIIVRLPKATDEYRQSLLKQATKMNEEVKNSIRRARQGALTDLKKHKD
AVSKDDMKKLENEVQKITDEYNKKTEQLHKAKEQAITGAGN

>N300 uncharacterized
MATLLRLSPLKPLRHLRNGTPLGAAFDLRATSRLINGPTEFAQVLDDAPHAAEAGHALPSTAPGALPSLQLTSRTSV
GVTRGPRVHVEFSRRQFE

>N301 mitochondrial ribosomal protein S36
MASTGVRQLRQHVPLIKFPQRHGAAVQSLODAALPSRHTGGVESTPLTAPPKTTTMQTSPNLPTPAKFDIKSRGPVT
HHESMDELPARYRRALLSEEAIDLIQMGGAVDH

>N302 pentatricopetide repeat (PPR) protein AcPPRS5
MWRAGGQGPRLACRSHHHHGGGGGARLMCGDVLPAEHRRRGSGGALLRFAATSTRTTPATATATLRRGQWAASLVVR
RAITGRPGAAGVLAEDMEGAVGAVGRLLASPHARDQEAGRTLATDLLARQPLPPGGGAPSALLASARCSPSVLQATIA
TNSPAEALALLKRMERSGQEVSVEAVNGLVRGCLDGGNAVAARQLFEALRQHLLGRGTTPDSATYALGIEAVGRSAK
LPEVRALIDEVLORSVPLDGKLLASMLTALAHKEAYDDALRLRROQLOTAHPHLASPPHAQDVQORGLISASAVKGDLR
TCLEAAHELQRLMRAPPDLNTLTTILQCYSRSSLFEQEHSMLLRYLASLRSLDPAHQKEKEAHGQLRASGTEASPPT
TITTGGGGGRAEGASWQDVVHRALARGPASKAGAPSSSDPGDGALHLLEEILRSEGSFLGEQLTLRQFNPAIYALVR
LGQVDRALTLVEDIQTHGLOPDIATHNTILKGFALRGDAVGAVRYYNAMLRKGVKPTTKTFEALLRAQSEVVAREVG
SLQPAALVTAQLYNFDESNVLRAASPGHIQDAYSQLLLEMOQAHGVKPKAQFLSSLVYGMCLTGLVEAALPLVVSALQ
QGDAEESGRGGGGGGGRGVGGAWLRQERADVKLENQLLLGISLOPQPSLDMTAQVLEMMEGAGVMPNQHTYTTLINV
YANFTQHTAFPRGPPWLSPRNTPELREAGREALMKALSVYFSMRRQHLREQAASPSSSARGVPTATENSLVKLVGTE
DLLDVSCHDIDHLHDELLLLAAHHDAPAPPPPPRAKQQORGQQOQOQQOODEAEAWTRLPLAELQKRYAERPLPLPAYLPA
ERTASQOQMTPLELLAWRDLAANGASPDRVTYNHLIFHLTASGRLPHAEHYLRFLLLLHHHHHHHHSPPPTHENPSSAA
SSSSSGPAAQAADGGGGRPDEFLGROLNPKYSSYLIKQORNDRRAQFAKLLAKTPPSAAVGTVHHEQQOROQQEEEAQES
TDVFGFDEAPGVEAGAHHHPLFLRTLWRVGEEYLRTHREFDDEFVECYRLARQSYPVSATKCFGFLLRAWRTPGSPDLV
PDASAENALRQALRKHAMADPEAASPPSSAPINALFEFQ

>N303 leucine aminopeptidase

MQOGKAKCLLWGAASFRSSLRAGAASSSAACIFTRSATHRSPLLSHSLSPSGTKLIFVAPSTCGTTKTCYSTAAGDKQ
VDGVVVGIFEGGELTPAGQAIDKSTSGALTRRIKLSKKAAKGEVGSGEVFLDLGEDYPRVAVVGLGKHPRDVKLTSE
QEDYREGQPKPSDAVRQGAARGARLLRDAGSKVIGVESFGQFTDLPSVQLAAEGALLGLHKEFDELFSKKDDEPVDVQ
PWGVEADKQEEWNRGKIIATAQNFARVLTDTPANLMTPTIFSQKVEEKFASLPNKADVKIFAHDKAWAEEQGMGCFEFL




GVTRGSEEPPKFLEIHYNPLGDEAQDVAPIIFVGKGVTFDSGGISIKPSEGMGMMRGDMGGAAAVVSTVWALASLQTI
KTKAICLTPLCENMPSGTATKPGDVLRAKNGKTVEVDNTDAEGRLILADALVYANSFKPAAVIDVATLTGAMVVALG
AGATGVEFTTSDKLWREMDEAGWKTDSRVWRMPLESSYKRQIKSAYADLKNVGGRPAGSSTAALFLKEFVETPAWMHM
DIAGVMHSDDRNAYTPKGMAGEPVRTLVQWVRDKVEKH

>N304 putative NADH dehydrogenase Bl4.5a
MASSKTPGLWSRIRAALRPNFTLHPVPTAPDYVQYPTNFRVPYSKTEYSPETIPAKAHRDLSTIYYWRHAAGKRSPP
VPRKPDVLKELEKEGSATGPARVGGLTDITELRITRPPGEMRKWNEIPNELYQ

>N305 Complex I (NADH dehydrogenase) AQDQ subunit (NUYM/NDUFS6)
MKRLTIARRPFTFAGATPLYRSAAPLSSQQRFLKDIASNSANEAPPNTDAAQVRLHMAIKGNADEVSEERRKSISAV
MGTPVEHLKRRVRIYIPARCTMQSGVHSATFWKISYPEEEKNHWANPLMGWTATKDPVSNLHVKFDTKEAAVAFCKQ
HGLDYEIEDSTTPYENITPNKDYADNFKFKVERSLEPDIY

>N306 Complex I (NADH dehydrogenase) PSST subunit (NadlO)
MSSGVTQKLAHFGKPQALTGLSKTEFVISKLDQIVNWIRKGS IWPMTFGLACCAVEMMHAAASRYDMDRFGIVERAS
PRQSDVMIVAGTLTNKMAPALRKVYDQMPEPRYVVSMGSCANGGGYYHYSYAVVRGCDRVVPVDIYVPGCPPTAEAL
LYGLMQLOKKIARERNLLSWYRK

>N307 histidine triad nucleotide-binding protein
MRRAIGVGRRLDVLSRQLICPSAAATSSSSTLLLTSSPASSTLAQRQFTSRPPVRMASDGDKHGATAAALKVEPKDT
IFAKIVDGTIPAKKVFEDDTTIAFHDIAPQAPTHILIIPKKPIGGIGDVKQDEEALVGHLMEFVATQVAREQGLGDDG
YRLVINEGTNGQQSVRWLHIHLLGGRKLTWPPG

>N308 Complex IV assembly protein Coxl7
MSSATATSSTSAAPAAAAAPTTNAAGKRICCVCKDTKKVRDECIFQFGEEKCQEPIELHKVCLRSEGEDIQ

>N309 Complex IV assembly factor Cmcl
MAQADASQTKTYRLSDDPSFLTNQEKNHIYRVQHKRAYKLCDPVVKPYVDCTKHRLISLLWACRDEKAQMADCLHEV
AERAREEVTEEYLRQRQAKRAAEDAALSKETAASS

>N310 mitochondrial carrier AcMCl4
MNTAPAPAVDLRDLSRDNMSHLDNVPTPEFAVAGDEEGQQRAEEVGDEGEGGGGEATEKSNEAAAVQDIVSEQLAED
ERRLOMQOQVASGGKAAPPVGKGRGGMLQQAFEAFLRHHQGNNRIDAGQLQSVLOQEAGLEMDTEQAAAILKAANVSATG
ELDFEEFYSIFVGLKIFKHLDONKTACIQEHDLIRTLENYGLPTDRSMAEKMIQOMVGEDEEGYVSFPAFFRIYLDVH
HQHHRNIDLLEHAVRYWYSGASKDTILAQNONLTPLODFIAGTLAGVAITLVGHPFDTIKVRLOTQQOQOAYGSAIQAT
LKTVREEGIRGLYKGMGSPMATIPLINAIVFAAYGQAKAYLODPNAPDADLSIPQLALAGAWAGEFVNAGVVTPVELI
KIRLONQTENTAAQFNLNLKERLRSGLRSSLFERRIFYNGPIDCIVKIFKEKGFPGLWKGMSATVYREVPGYMGQFV
VYEYIKQYLISRQGPECTVDDLHPLHLMLAGGMSGIGAWIASYPMDYVKTHIQSASDTEKYRKNKLLLDGGFFDCWR
OMVKERGLASLWRGFGPCVARAFPANAAGFLGYEVIARLFRDONAASTPTFATPS

>N311 uncharacterized
MRRAACAFRPAPTHSLCTAVLSSPAVGRTLATVTRNARPKFVFPADGLPLYTANRRGEFLIQAGVAVISCMAYGTYA
LTQYEAKKQTGEFVGSSDTVTKVAIGLGAFCVVTTPLEFTWASTRRAVRRLWAVPRSANTNVASALRVETHSFFGGPG
KTTDVQISEIVPVGHINPAERLVRFQLRDNKLFVMTRDRGEFHNEEALQRLLNNKPVTES

>N312 m-AAA+ ATPase (Ytal2 homolog)
MLRLRSGWSMAGRASCSAGQLGGGSRQLLSRNAALHSSYISTSAPQLASKSSAWRWSCVGQRINTLGGRNTGLPTGG
AKRREFSSRPENEGNNNPGGGGQRGGPEGEPPKVWNSPLEVASAVMGGLTLAMSTLLAFTSDGNEIDENTFRTEYLEN
GKVREIVIVNGERARITLENEVRPTLYFNIGDLHNFERKLEEAQRNMGLDPFDEFVSVRHVREENLAGDLLAVALPTL
LLIGTLIWVSRKTASSMGGGLEFSVGKHKATLFTKDMKVGTTENDVAGCDEAKQEIMEFVAFLKNPDKYRQLGAKIPK
GALLVGPPGTGKTLLARATAGEAGVPFFSISGSDFIEMFVGVGPSRVRDLFAAARKNAPCIIFIDEIDAVGRARSKS
GYNDERENTLNQLLVEMDGENPTLNIVVLAGTNRPDILDDALLRPGRFDRQVSVDLPDVKGRQAIFNVHLKPLKLAE
ELVGTIGDKLAVLTPGFSGADIANVCNEAALVAARHRKPAVELIDFEKATIERIIGGLEKKSRILSREERTRVAYHEA
GHAICGWFLEHTDPLLKVSIVPRGVAALGYAQYLPKEQNIYTKEQLLDRMCMMLGGRAAESLIFGKITTGAQDDLQOK
VTKLAYSQVSRYGMSEEVGTISFAFAEGDGERPQVDKPYSQATARLIDDEVRSVIMNAYKRTEQLLREKQSQLESVA
KLLLTKEVLSADDMISLLGQRPYGLPRKVDPNPEFKVEL




>N313 hydroxymethylglutaryl-CoA lyase
MKRTSVMASRRRLVPCLGSTYTTRGMMPAAQGARFLSTSSSSSLEDEPRFSWEFGPLPKKVKMYEVGPRDGLONEKEV
IPTEVKVELIERLSRTGLSVVEATSEFVSPKKIPQMADSVEVMTSIKREPGVIYPVLVPNDKGYENAVKTGCSHIAVF
TAASETFAQRNINSTIGDSLARYRELCKKAAKDGLQVRGYLSCVLGCPYEGHISPKKVADVAAELHEMGCYEISLGD
TIGVGTAGSTHRMLDEVLKRVPLEKVAVHYHDTYGQALANILTSLQFGVATIDASVSGLGGCPYAVGATGNVATEDV
VFMLHGMGIETGVDLEGLVDAGDFISKQLRRPSHSRVAVALVQKKKDHMMRRARGLLDELSNGKEFSAPTTKTTSTST
STSTTSTSSTACV

>N314 mitochondrial carrier AcMC28 (glutamate transporter
MSKPTEQKAPHKQQRVPLPAKLVVGAIAGVIGTTCIFPIDMVKTRLONQKVGPSGERLYKGALDCFRQIVSKEGTRG
LYRGLGPNLIGVTPEKALKLAVNERLREALEEEDGSITLPHEIMAGGGAGFCQVIATNPME IVKIRMQVQGTLPPEN
RKPAAQIVKELGIRGLYKGTPVTLLRDVPFSFIFFPAYANLKAIFSDADGNIGLVRLFLSGAFAGATAAGLVTPADV
VKTRVQVENSRYTSIPQCAATVLREEGIAAFWKGVVPRMAVQAPMFGIALMAFELQKKFILAHQNPQ

>N315 acyl-CoA synthetase family member
MLRRATAITTTTGGASSFRRSSSAAVRRLAAALPPLRGLRALHSSPAALRAAPALLPRLGLVERAVGHRQRTAVVAP
ADAAVDSTANQRERSYGRLLADATALAGHLRQLAGVAPEKDMKEGRVAFLCPADYSYVATQWGIWSAGGVAVPIGVH
HPGPEVEYVISNSEASAVVIHPTFEQLVEPIARRLNVPVLTLAPQLFPARPAELEPSFFDVDLDRGAHIVYTSGTTG
RPKGVYTTHRNVEAQVSALVDAWGWTPDDHILNVLPLHHVHGITIAVLTSALWSGAKCEMMSKEDASAVWRRETDTTQ
POLSLFMAVPTVYAKLIEAYDOMTPEQQRHATDACRHFRLMVSGSAALPETIMARWQEISGHLLLERYGMTEFGMAT
SNPLHGQRRPGCVGTPLPGYKVRILPAAAEGQAAASAATTEHGVSGDLQVTGPAVFKEYWKNPEATAKEFTNDGWEK
TGDIAEYVDESGVIRILGRSSVDILKSGGYKISALDVERVLLEHPAIAECAVVGLPDPSFGQTITAVVVLKQGEKEL
ELGALKEWCQDRMSGYKVPRKLLALAQMPRNAMGKVNKKDLVKSIITTTATA

>N316 Complex I (NADH dehydrogenase) 15-kDa subunit (NIPM/NDUFS5)
MSTGFGFQGAGRCYPIWRDFALCKNGSANPGECTPFFQDYITCTYGWADPENVELFKRQVALSEEQEKWQKQYGKKM
AAHVRTFETEAAYEEWKESLGAKVVETPATMDELNAFTKEKLNPQ

>N317 dihydrodipicolinate synthetase
MKLSHRLALTSSVRSCGFAAVRGFGSVTGGQEPLFRGVFPPITTPFVEGTEDVDHAALAHNVQRYARKENGLSGLVV
LGSNGEFPFLTSAERIEVLRTAKLEAAKAEQETGHKLRLIAGTGCVSTRETIELTNAAKDLGYDAVMLVTPYYYTNT
MONNLQHHYTEVAKNVGGMPIILYNVPPMAGGVAFTVPLIRDLAEIPNIVGIKDTSGNIVQLTEIVQKVKLPLASKG
KSFSVLAGSGSYFFPALTVGADGGVMALANIIPHVLSQLYKDFHAAEAQPHLLHQCQKVQHAVVELNQKITAEFGTP
GMKRALDLSNVYRGGVPRRPLRSLSDERAQVLVSVLERTGKDLGHLGLKL

>N318 C-terminal mitochondrial carrier homology
MSDIEYQAPHSLRAAEAEAAAEQPNLSSSHSDSSGSTSSSSSSPTAPRRQRRASSLSTSAPSGPAASMQASGERRIS
RRERLSGRGFMPPASGGGGGFDEELDDYEDGDVGTTDVLLYLARRIACEFGANLAFNLPLRLVSLRQAARPLGHPQH
SLAHEVKSLISPSSSSADSWKYVLGTSAFIGMSEVVAGLFSGGVSMYFDSGHIPTVDEWHEHEKPTIYGVSRKQLAV
FAGKLLTGVFFYPFFAVAPILLATHRWPGTGQFFRDLAYNRNGFWNALALNVAKYSTIDLAPFLETKLYHYLQLVPE
EDEENEDEWEAENSSLFSAKRFIKYGLSFTSTALACLLYVPLDVLTTQMVVYPTQYSGVVDCARKVWAAEGLKGLYR
GCWANLLSEQELLFTI

>N319 TIM23 complex homolog Timl7
MDAYRDPCPSRIVTDCGSAFAMGAIGGSLWHGVIMGWPQAPRGMRMSSAITALKTKAPSLGGSFAVWGGLYSSFEDCT
FAYLRGKEDFKNSIMSGAATGAVLAARTGWKGSLKSGVVGGGLLALIEGIVEVISROSPAQQODFGYAPPPPPLEDV
LDVEEKGGFFSSLTNLFSKKEESKPFEMEEETTMDDFGQETKEDDFGDLFQPPPATSW

>N320 enoyl-CoA hydratase (crotonase)
MQORASLRLRHARPSCASALARFYSTAGSSANSEQLVRLEADHLPDGRPSGVYVMTLNRPDKFNALTEAVGEEFRAHV
ADLAAMPPRSLRSLVLTGAGPAFSAGGDLDFLWARTKTPAEDNTEIMLKFYKRFLSIRSLPVPVIAAINGPAVGAGE
CLAMSSDLRIAAKDAKLSANFVKLGLHPGLGATHYMPRSLGPQVANRLLFTGETLTGDEAARLGVVLEAVEKNQVLP
HALNLARTIALNSPSAVRLLVRTLRYDDDVQLERALLREADGQOAHSYASADLQEGLTAIKAKRPPTF

>N321 glycerol-3-phosphate acyltransferase



MADVTEASGGPHGHGEAEEQVQISNEEESTEAQNIEGEKGTAAVPVQEEEMLGOORLNAAEYSHENLFRORRIRSEN
FVVRRLVGNFFDLWKAYAGYQHLPGAHEPFPRTENIIKNAILKDERVIRATQKYAIEKKMSEEAAKRHVAEMIGNMI
ASFSSRITRSFEYVMTKILKRLEVSIHVDDOQGLRMVKELEEKGVPVVLIPTHKSHIDYIVMSIICFHYNLPLPYIAA
GDNLNIPIVGYLFRRAGAFFIRREFAGDPLYSLLFRCYVEQILNESSVLEFFIEGGRSRSGKVLRPKMGMLSVITNT
VLEGQVDDAMVVPVAISYDKVIEGEAYKKELLGGQKEPETVAGVIRAARLLKFKFGRVDVNIGDAISIKQFIANQYV
RHQLRAETGPDDPAVRRLVSALAYRVLYECNKVTVARPTALVATALLTHTGRGLPITQLRNKVLQLROMIVERGGEFV
ASLKEDKISALRITENALNVLDNLVEKHKQGTHETVYQPKOQRLELTEFYKNSITHWEVLEGIVSAALYASIKPHIRVA
QPEDISKFKVNKRDLLNDVRFVSQLLKLEFIYKPSPDIEVNFEQTLNOMOERGILKQEQVARTALPEEEQEDEESPT
MVSIQASEDAQEMFLEFLCSLEWPFIDSYWLVINAFKSLLPSIIMEKNSFLERVRVESMAQYYSGELSFIEALSTEGL
SNALEFFHEQRVIRLDRVSHSKVVTIKLRHQYHQGOGEKLEELIYNIGRFRRATFRGLAFTFKTKKEKKRINEPKSS
AKL

>N322 mitochondrial carrier AcMCl5 (phosphate transporter)
MTVAAFVHENYNKRQKQKSTTTIMGEHLVSAVGGALTAALSHVTSFPLDVLKVRAQVGRSWLPLGEGFRHGLAASLV
GWSLHGGAKFLGYNMLREELHDVLPWGPSNTYLFASLTAETVATLLLAPFHTCEVKLVSDPLFAPSLIAALLKIIRL
SGVRGLFAGLPVLLLRQLVAGFCKFHLFEKCARASEFNYLEPGYAKDRKIKRYHRVAGVLFSSLVTSAVCAIVSNPFED
VIYTHIAASPSPLSVLDVYAQVGLTGLFAGVGYRVASTTLNNFFIWVYYDLFKELIAM

>N323 uncharacterized
MMKRVGVCGSAAERFGARGGFVAAGAARSLESNSRGAISSSSREYTTTTLAEGGSRTPWIPGNPPTLEQASEGAEWT
RETIYQVMYPGHVEVADEIARGVSLRSVVQGLFKKAVREGGLPPROQEERVWSKWHAALERLEHERGVTTLADLAGLN
RVAWWRTRVPHALRTALNTYVYHHRLPAAVLPSSSSSSTASSA

>N324 Complex V_ (ATP synthase) assembly factor Atpl2
MRRSCASVAAGGARWGRCGHQAASRFPTSMLRQAGSDGFRFLRPSLTTMRMLGATRSYAERVKVDYHYGHEKFGKDQ
AEPASEDTTKPKVKGAKLSGVQGGSKTRRWYKQVSVGEREGGWAPLLDGRVILTPMEHPLVVPSQHNALMIAAEWEM
QQOPYIKPDTMPITRLATTIMDRLVEGKPEIRHALTLEMLDYIETDTICYRPDDREKEQVLYDKQQAQLRPFLKWESS
FFNMELMLHFSVIPEAQPEETINGLRLLLENTTDWELGCLDTLVSRTKSLVLGLALWKGPFSVDQCIAASRIEEDHN
IAEWGECEGAHDLDKVDIYKHVAAATAFLRSLPPEQSSLKQW

>N325 mitochondrial ribosomal protein L28
MIRRSALQETTCRGWTKRSQRGLFAGRTVVEFGNQISFSHKLTRRTWKPNVHKKKLFSELLNETFHINVTTAALRTID
KMGGLDNYILYTKDHKLDSLFGLQLKERLKEVYELKHGVKFQAKAAPAVSVKDQWQQIIDNYNRKKEGSSSSSSSTA
SATSSPPPVAQREQSEVV

>N326 kynurenine 3-monooxygenase
MDSGTSTGAGENSGNENKSIIVVGAGLAGSLLAVYLAKRGYKVDVYERREDIRTAEIVEGRSINLALSTRGLTALEK
AGMGHIGRQLGTPMYGRITHAQEEDPKLOFQQYGVDPKQHLMSISRTVLNERLITAAEEYPLVKFHFKHRCLKTDFA
KTSIQFLNEETGETVTATADVILGSDGAYSSVRAALQKTQYFNFSQYFLDHAYKELTLSPAADGSYQLPSNGLHIWP
RENFMLIGLPNLDKSFTITLEMPVKMFESLQTKEDVRRFFSIYFPDALRLMPNVPDQYFANPTGSLVWIKCDPHHKD
HVAILGDAAHAMVPEFYGQGMNCCFEDVRVLDELLEKYNDDWDQVLPALTATRTKNTDAICQLSYRNYKEMSSHVSHA
DYLLRKKEDTMMNYFFPASWIPLYSMVTEFSNIPYSEVIERSEWQDRVVGKIKTAAPVVALGAASLLALYFPRSRAFV
ROALTNLADRL

>N327 3-hydroxybutyrate dehydrogenase
MKRTLAMMERSGLAAASTSGSRVTGTRAFATSSTPGLHLSLTGKTALVTGSTQGIGLGIAEELRKGGVALVVTGEFGD
AAEVERTRQRLADLIPGDDRVHYVPADLGKAEDVEHLIKESEKKLGGPIDIVVNNAGIQHLSPIEDFPVEKWNQITE
INLNSVFHTMRLTLPAMKERGYGRIINISSVHGLVGSKHKAAYVAAKHGVVGLTKVAALEYAGSGVTINCINPGWVL
TDLVRKQIEARAESLGVSYDEASRSLLAEKQPSETFATPSQIGQLAVFLSSDAASQITGISLPVDGGWTAQ

>N328 uncharacterized

MRRVASTRSLARASCLRRSHSLLPKTCYLSTTGCVLARLALVGVKQQORYSEELHSNHGISVGDQLAGPHQRDPHEYL
KQLSTKWSWPPPSAKLKAPPTATHFLYRAQDRMDSVEALWRGVVQPSWQAYRSGYFDDKKAWSTGFIHGASGVGKTR
FNLEFLALLADYLTSDASKAYRSPDDEVESLHAALKNSKTVVLDIRHNGLALKVDETEWPPEVILGLRLAHNYWWPH
VPYSEVYDAFRWQVREDPTLWGTFSLGRVLFATRQHKAAPTRDDPSPRIPSMLHTAIDEIQSVEFDTMAPYGGGSSVR
SAPEPLSTALNRALQGAISQSQGLYVLGTLSGTAARHATEVLHATDATSTGVLLSPLSAKTVRQIVASFQFRFEPQP
GQPEMVSGQEWLEKGGKPFERLLTTIGGNARALECLERVLKTQGSPSKPLRLNQITTELTKEVRNTFNIESWGRKGS




GQFGLLLALAGIPVTRESVVAFEEPSTPQQPPRPITVAELEKIGVVHLRPPPPSDPGQPDSWVNTWDVQELAVMEVP
FVLAKAALDLAVKSKRHQRHQLHQLLKEASRLLADFYPTAASFEKLALEHRVLRHNVASEWARRQGLTYVDAADLEC
GTICHPSLTELSEVPAATVRHVSEPAGAGVWWRAAKGGGPQASKEVPPTSVILEDGTTVELGSTSPYALLLSGSNAV
DGVLNEQLSHTPPKNVRVYIDTKHTQIGAPADDALSYSDDIKALISKRRYLAEQFPEEEHIMVITSNKRAQQPGGKP
HTAATLLRVPTAGRNETTSVDPRTCIITVTDDSLAWAMSPTLAHFLVLE

>N329 DNA-directed RNA polymerase
MSLLRARQPILGRSLTSGPILPRASLPSSTILRHDQLRSSTRLFTSSSASSPSSILFPLSRTGPSSSRSSTTANFAR
AKHSTSTQPKEPVFIASLOSHKESAPVTKSASQTELEKQQREWEAKRELENLEYEWETKSVEKAVERYKKISKSLKQ
LGLAFELLQGNQILGHWFEPLCAAIRAEQNAALLKTSAADAAASPKKGKKKTQKAEDRELSAYLVTIPPEKLAVITI
HETMCEILKSHHPEGAPFAALVVAVGRAVEYEYNCERLAKEGWKPQLRNRSATPTKQQICSLIRTQSRAQFEDASWG
AALHAKIGSLLVQQLLGTATIARKAEEADVAAAQSSPARLLSGAPRKRPAFVTKEEALLEPAFNHHQAMLRGKLTGEF
LGCHEQVLALMEHEEVQRGVMQARYMPMLVEPQPWVAPNQGGYLVARTQVLRAKGSRMOQTEVLRSASMDKVYECLNL
LSSTPWRINNRMHEVICEAWDNGGGIADLPSRTNLPELEPPADYYSDLEVKQKFDRERKKAKIANYNLHSLRCDVTY
KLQVAKECQDRTFYYPHNMDFRGRTYPIPPHLNHLGODLCRGLLTFAEGKPLGESGLRWLKVHLANVEGNDKITFED
RVREVENNMEHIMDSASNPLGGOQRWWLKADKPWQCLAASIELINAYNSGQPETYVSTLPIHQDGSCNGLOQHYAALGG
DEMGARQVNLLPSERPQDVYSGVVELVVRRLEDDAANGVEIAQRLLGKVDRKVIKQTVMTSVYGVTFIGARQQIENA
LKDKGKVSDDDMFLASRYLATSTFSSIKEMEFSGAREIMTWLSDCATLIAKQGKPVTWVTPMGLPVVQPYRTKGKQTQ
TVVTALONVMLVKEENDSLPVNTRKOQRTAFPPNYVHSLDSTHMMLTALQCHEAGLTYASVHDSYWTHASSVDTMNHI
LRRTEFVDLHSQPLLDDLLAHFKRTYPGIEFPPVPPKGDLDLKEIINSPYFFQ

>N330 porin 3 family protein
MGAEESRPRYTLVPPVFKRRRPLREVEAHEREYDEAGKEVRRLLSDLYTTDSSVSGEFFASPEENVDCYAETIHHPYQ
SVGGNTIEGSALFTVRSEPMTVEGLLEFSKNGGGASITLGYRTKDDSTTSYVAAEHMVNKPGGGSGTDLKAGIFYRYK
YLSCGASVTSPLDLTLNAASQRGGLOALRQRVDGNVWAMFKQGTVALGTACQLVDGRPDALNGVICYRNQWTRPDEP
CTELTIRTTQKIADGQSAPTFHGSYYQRMVTRRKVONPFEEANVQFITNYVDLGVETTVAATGTKMAVGAAWQVNKN
TLVKGKIGNSAFSFLVAAKSWWDPSATVALTVSKPFDGASRGTRIGLAFSIENWGGIGYHRPSDTYKRYVPMOMDRV
SDETEPDTAEALLRRQKTAAN

>N331 L-lysine 6-transaminase
MSSSAPLTREQVKNLKPNQVHETLGRKLLVDGFDVVYDLDKSKDLYLHDARTGRDFLDFFSFFASWPISHNHPKMSD
PDFKQRLLKAALHNPANSDIYTVEMAQFVATFERVAMPPOFKHLFFIQGGSLAVENAMKAAMDWKVRLNFQNGLKQE
KGKKVLHFKEAFHGRGGYTVSVTNTADPNKYKYFALFDQWPRITNPKIKFPLAGENLVQAIKDEEKAIAEIVHHLET
DGDDVCCILLEPIQGEGGDNHFRPEFWQOLRQIANKYDVLLIADEVQSGMGLTGKFWAHQYYDVVPDVIVEGKKSQV
CGFMATDRMDIVKENVEFVVPSRINSTWGGNLVDMVRSRHFLEITIEEDNLVONSAQTGAYLLOQLLHGLOQREFPHLINN
VRGKGLLCSFDTVTPEVINKLKAFAYEKNMLIISCGTQTVRFRPVLDSKKEHFDIAARILREALVHIDRENKKAAL

>N332 uncharacterized
MRRASFLRSTPSSFIPVGSRRIGAAQQLPSVATGPLRSISSSTSAALPLLTKRSSLPLSRQSARWMATQGDASSADS
SKKEEQHDNDQQQOKEQKEKQDDERKEEDQKKEDWEKSRGGGYKQEVNTFQKLLAVGIPVTAIVLGVKVLLDMQATGA
EDDTLQVDMNVIMGHVEFQONTVYNVLDSKRLVGLLGDPLLVEPSKAKFSFTKDSAWVCYPLYAPQGHVCTVTVDLLRI
DPKGKDVKTKKPHMWYVAQVEVDLNNGKKVLMSTRMS DGLRQPFNVLTLFAKLYHDLKKQEQEFLOOQAAAATNQGP
APQ

>N333 uncharacterized conserved protein (mitochondrial K+-H+ exchange-
related)
MOAATGKGGPRIRLLVVPVLRDRWVESVPHHAEALASHDTSSPVSGWGPKGLORKGAELLGRAKDSFDRLPREGLKG
RLKAGVDALNRRLDPSESMLKCLTAAHRTVAPAADEAVTTRGVANDEGNQPEGLTEAERELQLEVVYPAKLSGEQVR
ATLSQLVAARTKRHONLAYGSTAMLPVSLAMGLLPGPNVFLAWNVYRLY SHVQALRGGKLFLDLSSRNRISYSPSHE
LEEIVRTEERHEEPLSQAQIEELSATYGLRTLLEDVERLRIVGVAQRQDSGKEPTGK

>N334 adenylate kinase
MYGRSAVAGRAGSIKIWRANCAQQFRFFTTNGSGSASALRLIIIGPPGGGKGTQAERIERDYGLSQISTGQLLRAER
DKKTPLGLVIEEKLTKGELVADDLMLDLVNNAVASHTNPKGWLLDGFPRTTAQAQMLKNLLDQIAKPITGVLYINVD
KNVIAERLKDRYIHPGSGRTYNLQYNPPKVAGKDDVTGEPLVQREDDKPETVLSRLTVYEEKTRPVLDYYAQTGLLH
TIDSPNSDVGYERIKKLMDQLLRQ




>N335 copper/zinc superoxide dismutase
MATKTAVCVLRGFGDAAVEGTVRFSQTADDEPTTIDVEIKGLKPGPHGFHVHEFGDNTNGCVSAGGHFNPFGKKHGG
PDDEERHVGDLGNVVADETGVARTTIKDRLVTLGGPHSIIGRTMVVHADEDDFGKGGFEDSLTTGHAGARLACGVIG
LSK

>N336_ rhodanese-related sulfurtransferase/oxidoreductase family protein
MRRGASVAIARCSVPVGRTLHSGTVLRSSALHLSAPHRRHIATTEENAGGRPANVVWDSDHSWKKKDARSLPSDQLV
TRAQLKALLANNSSGALLLDLRSVGECKVEPGIPGATNIPSEDLVRSVALDEGKWRARYGFAKPRPDTHLIIYTTPE
QKAKAIETVDTLLOHGYGRVSVYEGGAREWNKFENATC

>N337 inorganic_ pyrophosphatase
MLRATCGSRVLGRTAVTRCSVALHGRGPAMTTSVEAREVGTPDTPGYRVFFYNTEGKKISPWHDIALTEPGTRIEQG
VLRYVVEIPKGTDQKMEIATDEPWNPIKQDTRKDGALRYLKHGPVLCNYGAFPOTWEDPSAEAHPQVNLAGDNDPID
VIEIGSRVAQRGEVVKVKVLGAFALVDEGELDWKVLAIDVNDPKAASLNDVSEVEKQMPGTLGAVQEWYRVYKVAEG
KOKNSYAFDDKALDRAFTLSVLQHGHESWRKLFTARSSPKFAFDSTSGAQ

>N338 thioredoxin

MRRVAAISHKGGNGPLLARSIRSSGVPLARRGNASAADSTSQLLRSSRSVVPARAFNQWRGLATQTQPPPTASSFAQ
KKTNSPPQOKSSSAADSNIYEVNEANFLKEAIEASDKRVVLIDCYADWCAPCKQLAPLLEAAVRNSGGRLALAKLNV
DNNPTLSROMQVTSLPTVMALSGRKVVDSFVGLLKPAELTKFVEGLLODFAPAAPAEEAETGGNLLEEAEAELAKGD
VNQAAAKFSQALEKDKECTHLVYAGLARCALAENNLOAAQHLVKELKDKYKAKLNDPAVGKATIAAVELRAELADKSG
GSAQDLEAKVTEWRAKLOQADANDHQARYDLAHALFSTGQTEEALDQILDLIKRDKHWNDEAARKLMLKIFSALGPNN
ELTTKARKRFASIWEC

>N339 putative mandelate racemase/muconate lactonizing enzyme domain-
containing protein
MKRATSVSRTLVGLNKQVTGPRAGTMPLLSSRHFSSTTPVQREKPRVKELRAYVVQKDEAGADYHRQQSGHWIIDTP
ISNPMSVYPPYRKSRVSWGIDVLGTVIVEAELEDGTVGVGTSIGGEPACYLIENHEFSREVEGQDVRNVE LMWDOMWR
GSMPYGRKGLAIQALSAVDLALWDCLGKLWQEPIYNLLGGKTKEKLPVYATTSRPDLAKKMGFHAAKFPLPYSHAEG
EEGMRKNIECVRKHRESVGPDFPLMIDCYMSLTVPYAIALAKAVEPYKIKWIEEFLPPDDYDGYSQVKKGKGEASCL
LTTGEHEYTRYGFRELIERRCVDILQOPDITWVGGLTEAKKIYSMAAAYDIPVIPHGSSVEFSYHLOQFAYANSPMAEIL
IMSPKADKVVPVFANLEFTNEPLPDDQGYLQLDENKHGWGVDLNKDGLKLQRPYPRHQH

>N340 homoaconitase (Lys4)
MKRFLGSSAVSICGSVHASASVRGGTRCLASNFHTSAAAWQRPONLVEKIVQKYAVDAGGREVQSLDFVTIRPRHVM
THDNTSAVIKKFKSIAASVKDREVRVANPRQPVEFTLDHNIQDRSDANLNKYKQIQEFADKYGIDAYPAGRGIGHQVM
CEEGYAFPGTMVVASDSHSNMYGGLGCLGTPIVRTDAAAIWATGATWWQIPPVAKVELRGQLPEYATGKDIIITLCG
LENKDEVLNHAVEFVGEGVGRLTIDDRLTIANMTTEWGALAGVEPIDDHTIGWLRERESYIASARGQRKPIASDVDG
HGOQHHPRINSRTIQELEENVLAADRSAFYAKELVLDLSTVRPHVSGPNHVKVMHSVDDMERRGIKVSKAYIVSCTNS
RVODLSAAANVLRGKKVAEGVELYIAAASSEVESDSAKRGDWQALIDAGAIPLPPGCGPCIGLGAGLLKAGEVGISA
TNRNFKGRMGSREADVYLASPEVVAASALAGI IKAPGGPGANGLTAQGSVKVNSKDTQDSGEGETVAILPGFVEKLE
GELVFCHODNINTDGIYPGKYTYNEDISPQQQAEVSMENYDPAFTKKARKGDLLVSGYNFGTGSSREQAATCLKHYG
ISLVLAGSFSETYKRNAFNNGYLVIEVPELVDYLKQKAASDKGTNELTQRTGLKAVLDFKSSVLSVDGRKFAFPPVG
AVAQEIVLAGGLEQWVEKKL

>N341 Complex IV subunit Cox7c-1
MNFLRRTPLSGVRTLFVRGHGPTHGPDGRLLGQGIGTTFPFSTAETAKKKYHTGRAVWGYEFVVGVVAPCWAVWESAN
KEAK

>N342 uncharacterized
MRRIVYSASAATRAGSPFHGSTLCRLNFDSHRSLSTSLVLOAAKAGSAVEATKETKVKKAKQEKTNAESTLVTKQKE
KKEKVAKAKETKPKKAKKETNAAVSAIEQAATGEEVARFLHGVEREGHVSAALAHAGMPQEDQOMQLKGFVDALEKIG
KTRPADKPWGVFKIQDDGQVEPLGLFRTEQEANVAFGDDQEPATKPKKEKKEKSADGENQKSRKEKRDEKKAKEKVK
KEEKAKKAEDKKLAKVAAKETKADKPKSTKKGSKKAETASGKEEELK

>N343 Tiny Tim homolog Timl3



MAQITDQQORADFYRKQEESVGQQOLFQOMVQTTKNRCFKTCVTRPGAALSKDEQKCLINCVDRFFEARAIVMHSYNKYV
YOSMMQQEGGSDEF

>N344 putative Complex I (NADH dehydrogenase) Bl4.5b subunit (N4BM/NDUFC2)
MATVCVLSGAALGLSSTLYANAIRKTYLLRAPWRHLGGIVGGGLLGYYYHKLDQHEDAKMAALGKKYREMYGALDNP
LLVQPPYLRTSSESKESSSDE

>N345 uncharacterized
MEQPDIKSGEGANDVVSSVLSESLYRGLTASVDPYFGFLASLGAVGWAAVRTGAWRTVQTGGPWAWAWAGSAWLGAV
GATWALTRTVRGIEEAQKLDYFLQOSGALVPTAALRDFIDAMRPRPLWNVAVWTSEVASVGSLAVWTYRLPAGCTERS
LVGVSAAFLVFATAHLARFAADQSDAEQWTLFRLPSRRAGSSTAGDN

>N346 DNA topoisomerase III
MORCGGLARYPLLRGVPGSGSLPSAMLVGPRFTNSIIGSHLHFIPRLSFTTRGRPRKSVEEVATPKEPKEPKNKHNV
AGTSDPGPKVKSGAKAKKGAEGQTTEKKTKKEAPATEAKETVPKAKKARAEKAAKPTAKLPKTTLEAVKTAKKAATQ
RAEVEAPDELLNKAEAKAPEKRPKKGKVEPTTQVATATGGAAERTEAVKEEKPARVVEAERGETTKEDAEAALPKWE
HLTQAQLKEECKKRRLKVTGSKKQLVERLQEATRPPPAAAVEPQPQGPVIRIILAEKKSAAENIARALGIKKFKKEG
AKEPGFIGNVELTPNGVQVVPDESGSGGATVVIWASGHLFELQKYAMWKLDKLPMLPSEWTEFSCKGPAQKRQFEVIR
RLFESADEIVNACDAGREGELIFREIFEQAKPKAPFKRLWISSLTDEAIKEGFRKLQAGTEYDSLYHSALARTKADW
LIGMNATQVYTLSYRPKVPSFQGKEAVSLGRVQTPVLKMIVDRWKAAHNFKPEPYWELHLRCRPQGSDEHLRLKYFE'S
PEAASERIASEQEAEDVRHALGPVCTVQQLTHKRRIEKPPKLFDLTALQREANRRYGYTAERTLGALQGLYEHHKLI
SYPRTDSRYLTKDIFNDVNTILDGIGKHSMYAPAIEDVRNSKRLSLSNKAVEDAGKVSDHHAITIPTTNIPSEKTLAH
LSPDERKLYHLIVSRLLSCFMPDCEKQHTELVAVNKSKHFRGRGVELVKPGWRSVYSLSPFAAPQDGSSVDEKEVDD
QSTTGDGGDSIGDGDEEEATTDDGNLCSIASKLKENDTLACVLPAEVKCEHTRPPPLLNEASLLFLMETAAKYVAKK
GAYDAENEADDGAEESLKEFGLGTPATRAQTIERLIAVKYVRREGKKLVPTEKGKILIELLOQKTHSSLTSPOMTGQW
EKRLODIAKGEGSHEAFVEDIKREFTEQVVDEAKVGATRLPDFRKMMRTINQQEEGTPQTSEAAGAEAATQARGGWEE
EEEEVLGDCWKCGKGHVVSRARSNRWTCSTESCDFIIWKTTASREMQREELKELLTEGVTPFLSGFKSRAGKPFEAR
LAINQDGKVVMMFPFTVRRSAGGGSGGGHGRGGLSRRLPGITESSETDE

>N347 glutathione-disulfide reductase
MKRFNFDLFVIGAGSGGVRASRIAAGQYGARVGICEESRVGGTCVIRGCVPKKLLVYASHYPEEFRDARSYGYSFPG
VDGKEEDTAWAFDWGRMMASKNRELNRLEGVYRNLLTKANVDLMEGRGVLLDPHTVQIGGSGGKTVTAERILVAAGG
WPQLPQIPGIEHTITSNEALELESLPKQVAIIGAGFIACEFAGIFHGSGTDVTIIHRGPVLLSGWDEDVQKTVTSLH
RERGIKLASQSGVAKIEKDPRTGKLRVFTFDSKTKAEGPVVEADVVLSATGRAPKVEGLGLENAGVKVNEKGAVMVD
EWSRTSVPHIYAVGDVTDRVNLTPVALAEGHAFADTVEFGKKPRQCDYRHLPWAVEFSQPPASAVGLTEQQARKELGDD
GVDVYVSSEFSPLKHTITKRTTDRVMMKLVVDRKSDVVLGCHMVGPDAPEIIQGLAVALKCGARKAQFDATIGIHPTS
AEEFVTMRTKRT

>N348 mitochondrial valyl-tRNA synthetase (ValRS)
MLOSLRRKKAGGGLASTHASGALIPRLEIRSSAVLFRSTFVRSSTTSRRTLTSAPRTKPPTQGPLAAAYDPKAIEGA
GWYQWYESQGYFRGKNGVPPGHNEFSMVIPPPNVTGTLHIGHTLTVAIQDSIVRWRRMMGDNVLYVPGTDHAGIATQT
VVERRLOKEKKLTRHDLGREAFIDEVWKWKETHGNHINNQLRRLGTSLDWSREVFTMDPQRSKAVTEAFVRLHDEGL
VYRSTRLVNWCCFLQTVISDIEVEYESLSRRTMIALPGKGTKKYEFGVIHHFLYRVEGGGELEVATTRPETILGDSA
LAVHPEDPRYVDFIGRRAIHPFTGQPIPIVADPILVDRELGTGVVKITPGHDFDDFACGVRHNLPRINLLRNDGTLN
QHGLHFQGLDRMEARRKVVEELEKMGLYKDKKDHESRIALCSRSGDVLEPLLKPQWYVACQDMGADAARMVRDGTIE
LIPDFHKHEWYRWMENVEDWCVSROQLWWGHRVPAYKVVAEGEERAAANNKDNDTLPEDWQKERWVIARNQEEALEKA
KALYPDIAAPKLEQDEDVLDTWESSSLEFPISALGWPDNTQDLKEFYPLSVMETGADILFFWVARMAMICSKLSPTQQ
APFKKVYLHGMVRDAHGRKMSKSLGNVIDPLHVIEGIPLEQLLONLNHNLLDEAERKKATAGIKSDYPAGIPQCGTD
ALRFTLVNYTQOTRNINLDINKVVANRHFCNKMWNATRFVLSYAESTPVAQPEPDDLASKWILSRLSQVVTKCNQGM
SDSEFHVATSSLYDFFLNEFCDVYLEYAKLYISGEPRPROAQIKNVLNTCLESYFRLLHPFMPYVSEELWQRLPTSH
GQEKEDCLMHAAYPLAANQVAAWRNEETYEKPMEEVLRVLHAVRSLRDGHGATPLKYSVSIHTTDASLYDLLSNEAS
VIRHLARASRIDVQHNAAEPEGCGVRVLDSRTQIFLPLLHLGGGDHQQTTATSAEVSLSPENVANLOKEVEKMNKRK
KKLEKEIEWIEQKVAGPYYLDKVPLDVRNQDKEAKAEAEKQLKDVERSIRSVSDEMHKYQPL

>N349 amine oxidase family protein
MDTAPLEQGSNWDVVIVGSGLSGLTAATRILQENKERKVLIVDAVDWEGGRTRSIELAKYDSKVSIGGTFALFEHND
TLQLAKEINCSPTETLKISDVNFNQFSKALFDPSGLPLFFKLMYKGAKIVKEGKIDWSCKTAKELEKISLEDWISKH



WILNKENPNFTREFFYLLETFPNLHGVSALVCAIALYVRFRGIPRNGIEIPPKVLRWEGGTGVFTQALVESLSHHEN
FRLKLNSPVEQIIQPAINAGANAGPYPVQVVVNDNHTGSVTVNAQYVVVATSPLAAAPANLGGTINYTPALEPGAAQ
LESSMEATPTVSRQILVVYKNRWWKKQGGGMF IMPPYATHVNEMGVWGNVVDGSMKDERKAGIVRIFVDSRRLDGMS
PKQVEQSTIDFLKHLFPKQHDLVEGYEEITFHDWNTAKPTIPGVTFTYAPTNNGVLSKFGKYFTQPYGRIHWGGSER
SVWGANWMEGAVERGNDVSEELMKMAGWVGPDYNVRKTAATLRVAKRAMPVAAMGAFAVETSAEEDDLEAEPDLEPT
KLLPTPTSPLGLAESLQPDDGDKLDIHELYTRVSQVEKPRLLOENDVWISPQOQMCLDALRELEKAKLLKKKRAAEAEA
EAEAEDEAEVASSSSSSSSSVPHPATSSSPLLAGVTPRPAHLPEGTTPESSSSNEKPTVQQLOAVPTLRGEVPAFLL
GLTVGVEVTMAAFRFAKGSSQ

>N350 methylmalonyl-CoA epimerase
MRRSSALARGFAPLRSNAPASALFTTRRTLTTSAGASQLAVGVGKLNHVAIAVPDLEQATSLYRDVMGAKVSEPLAL
AEHGVTTVFIELGNTKLELLHPLGENSPIANFLKTKPSGGIHHICLEVKDIHAALEVLKAKGIRAIDQKPKIGAHGK
PVVFCHPKDLNGVLVELEQV

>N351 mitochondrial ribosomal protein L13
MTTSFAPCKQPLTNTHMWHVVNGRGLKVGHAASRIARLLIGKHKPTYNPAFDAGDYVVVTNAEKLIFTGDKWKQKLY
RWHTGYPGGLKEVKAKDMLYKHPDAIIRTAVSKMLPKNKLRWERLKRLRVEVGEEHPHEGQVSQGYHYQVEPQSRSA
VDPALAAFRDQVVADPDAFVRKYGGGKFSIVPQEQGMAVVATKIKGTHAHAVRSFGNTRSLRAARLDRLRKVVEDIQ
SAQAREAAKRDPL

>N352 Zn-dependent alcohol dehydrogenase
MKAATTKLATRSRPVTPMLSPALLTRCSVGPTCTSQSLLARRFSSDVKKTMKAAVVPQYDLEDSDEVHPASLIVRSD
WPVPSLHDVESRHDEGDVLVQVAASSVNPIDSMLRRGYGRALLEATAQGRSRLPFIPGEFDVAGTVVDVGTGVWNWKK
GDMVWGGAELFRNGAHAEYTIAINQHALAPKPANLTMEEAGSLPFVALTSWRGLVDTAGLSSSTSKRIFINGGSGGIG
VFSIQLLKSWGHYVVASCGERNVEKLTKLGCDQVLDYRSPQFOQQFLDTPESVDVVLDTVGGAKSEARGLRVVKPGGH
YLSLRGPLATMTDSGGLVGGLLGAATTIAQKKLAAFTQDRRHVHVDYVIYKPNGDALREVGKLVEMGRIKPDIDRVE
DLGDIREAHQYLEGGHARGKVVIKVM

>N353 Complex I (NADH dehydrogenase) ESSS subunit (NESM/NDUFB11)
MRSATRRATLAVPSARSIVSTSSLSSSSRLLATHAAPGVTSAGHDFKADEHHDDHHHDDHHHEDGPTGYLWSRQPGV
KYPRESWEMITYVGIAATLLLGWVAISKSGKVSVEEFGQMEIARRRREREQGQPQPEPLOLOVDPTKFRKTPQVTEH
GPQ

>N354 alpha/beta hydrolase domain-containing protein
MQOROMRNRLLRSSVVNFNATPLASHARILSRTLSSAVSEEHPYLHTTAKAPPPEGTVVLHNTAVTSRAPKAFSRPPL
ATAHGLFGAGINWRSVAKKITPACNVNSLLLDLRNHGSSPHHPEHTYDAMIGDLHYLLTQRYGINTFSLMGHSMGGN
MAMRMALKYPDLIDRLIIVDFAPTSYQSIEKYKDYIEIMOSIDLTAIKSRGDVDKIMAHTIHEPLLRAFLVSNLVHE
ADKSWRWRLNLDALKRFIGPIRSWDIQPQEGLQYKKPTLEFVGGGKSQFIKPEYHEKIHAFFPNAKIEMIPDADHWVH
FEKPNEFCHAVESFLHRTQQ

>N355 uncharacterized
MRRMARPAPARFLLAGPPLPTRGATSLLSAPSARSLSASLASKWPVRASGTRRFFVSSTIIHRQARDNVVDAEPVQP
NPGQSSPPRSELPQQQIDEQFDRVYEKLFNKKRPARGERDSHDAANPFTQDWRERLFDIMESNAGNLEMMTVVASLE
FOIMREQGEHKEYKRLTTARLDDAQHALRVCQAQVHQAADARRQELASALERTNTAVPPEEVKRLVDQLLTSLVADIT
DASLTTDESKATTQTEASSDSALVDTNTPATSSTAVATTAEGHQAGYHKVV

>N356 nicotinamide nucleotide transhydrogenase

MKARACLPLGGASSPNLSLFKRIGSYVPGRAYFTTRPSASAVSSASNGGVPYSRLTIGVPKEIHHTERRVAISPANA
RLLTKQGFKVVIEDNAGFNAKFLNEEYVANGAEIAANSTETLAAADIVLKVRPPLENKELGRHEVEMLKDRSTLISFE
LWPAQNRDLVDRMVAQNKGLNVFAMDAIPRISRAQTFDALSSMANIAGYKSVVLAANHFGRYFTGQITAAGKVPPAK
VLVIGAGVAGLSAVATARSMGAIVRAFDTRPAAREQVOSLGAEFLEVLIKEEGEGGGGYAKEMSKEFIEAEMALFAK
QLKEVDIVITTALIPGKPAPRLITKAMVDAMKPGSVLVDLAAETGGNIEVTRPGEIYTYKDITCIGLTDLPSQLPTQ
SSTLYSNNITKFLLSLTPADGTKNAFGINLEDEVVRGSIVLHNGQLVWPAPKPAQPAVAQAMAAAADQAVKELKKEE
LVODPYKAALKNITMTSAAFTAALALGTEFSPPGEFDTALTTFALASIVGYQVVWGVTPALHSPLMSVTNAVSGVVGIG
GLHLMGGGYLPDDMPSLLAASAVYMSAVNVEGGFKVTGRMLDMFKREGDPKDYGYLYTIPTGLFIGGALAAQSIYGP
QSLHSLAGLVSAGSCIGALACLSNQKTARLGNTLGQVGVAIGVAATLSHIAPSPEVLAQMALISGLGGATGLAISKK
VAITDLPQLVAGFHSLVGLAAVAVSVAQYMLDYDTFAMDPMGNVEKGAIFLGTFIGGVTFTGSLTAFAKLQGLLNSK




PLOLPGRNVLNAGLALSNVGAFAGFMSTADPIAGLGYLAYSTISSFALGAHATASIGGADMPVVITVLNSYSGWALC
AEGFMMGNDLLTIVGALVGSSGAILSYIMCKAMNRPLLSVIFGGYGISTAPQTQLSGTVQECNVDEAVEMLTNAKSYV
ITITPGYGMAVAKAQYAIAEITKLLRENNVNVRFGIHPVAGRMPGQLNVLLAEASIPYDIVHEMEEINEDFPKTDLAL
VIGANDTVNSAAEEDPNSLIAGMPVLOVWKAKNVIVMKRSLAGGYADVPNPVEYKPNTSMLEFGDAKKTCDALLAKIA
LHYNVDRE

>N357 esterase/lipase/thicesterase family protein
MRRTPLRGALLFHNKSGSVSSLSSILAPSRILPTPATHSASSCASSVRLVSQARLLATQANSKNLKISNEENQIEKD
WKOQEAKELREELRLLKEAVRLLOREASSTNKPVRAKKSAAAAATHLEDAASPPSTLATELPPLPPATTTKVEVTVTD
ASVKEDRVNRDVKEMVKRALLALRGPADATVTPDAANSNWQARLKKLMRQDDVAWVDRLLASNVAKRLPSETDWDRL
LEQTKNLSKEVKEVKVKKWLAEHKAVAWLOTRLEKLNTVNPKVEWEQVLTRLKAIPPGILSLDHVRTLQQQSKTLDG
DAQVNRKQLEWMAKVAARLAKNQAKRKVNLPEVPAPTKYPIVLAHGLGGDKPFLKCFMGIPEDLKPLGVPVYTPKVA
RYGTVFARAETLKEQIMQVLEETRAPKVNIIGHSMGGLDARHFISNLGGHEVTASLTTLGTPHRGSSYSDWITIAMTD
AIGLERLFQAQILPFPMEGHHHVTPKEMKDVENPQTPDHPDVAYFSMGGSKKIARTHPLFICQRILSKYEGLENDGL
VSVESSKWGEYLETLDMDHAAMINWSYQYDARELYRRLVNLLRDKGF

>N358 rhodanese-related sulfurtransferase/oxidoreductase family protein
MORSRLISRSSGSSLFQRRPACEHNVARLVTGGLGRRFLATSPAGDOAPAFGVLQATEAKSHLPDFDLLLDVREPDE
WAAGVIGTPKTITLGRVMRDVATDELQSLKGKKLLVYCRSGARSALACGVLAKNGFQVTNLAGGFRGWREANSSSSD
APPNKA

>N359 electron transfer flavoprotein-ubiquinone oxidoreductase
MKRLSARLSPSASAAALGVRVSSRHLHLARTAQVQSSSSLLPRAPITSSLRSFRTSPSLRODDDPRKQPRESDNVDV
LITIGAGPAGLSAATIRLKQLANEQGKEIRVVVLEKGAEVGAHTLSGAVIEPRALNELIPYWKDKGAPIYTEATEDHEV
FLGEGFHVRLPTPPOMHNQGNYVVSLGNVVRWLGEQATELGVEIYPATPAAEVLYNEDGSVKGVATVDMGVSKTGEP
KDSFTRGFELHARVTMFGEGCRGSLTKSVDKKLGLWKESMAGFQTYGLGIKELWQVDPKKHKPGKIVHT IGWPMDE'S
TYGGSFLYHLENNYVAVGYVVGLDYTNPYLNPYREFQRWKHHPFVKDTFEGGQCISYGARALVEGGIQSVPRLAFPG
GLLLGDSAGFINLPKIKGSHNAMKSGMVAAETVFEALDQEEHTIDPKAYPDRIKSSWLWEDLHKVRNIRPYMAKGLV
PGLALSAVDTYVFRGNAPWTLNHHKPDHEATKPAKECKPIEYPAPDGKLSFNLLENVARSGTNHGHDQLCHLTLKDS
TVPEKINLPVYAAPESRYCPAGVYEYVDSKLVINYQNCVHCKTCDIKDPTONINWVVPESGGPLYSYM

>N360 dihydrolipoamide branched-chain transacylase E2 subunit
MRRFASASTSRAPASRSIFSRALRTNATRNVPRVECSASLMTGCRGVLAKETIPLSATISTARRGFHATRVASSGQT
IQFNLADVGEGITECEVLKWHVKEGDRIEEFQPTAELQSDKANVEVTSRYTGKITKIHYAVGDLAKVHTPLVDILLD
ASESAAPAAAAAAPSPSSSSSSSSQSSPSSSSSSSSGHSGPVLTTPAVRRIAKENSIDLSKVAGTGRDGRVLKEDVL
AYLEGSPLAHQAPPQFALPTAAGAVPPLPPSVITTTTTEAGGLAHVVARKAVVGADREVEIRGLORAMVKTMTAANQ
IPHFGYSDEIVVDOMVALRDELKPIAEARGVKLSYMPFILKAISLALKSYPVLNSSVNADVSKIIYKASHNLGVAMD
TPOQGLIVPNIKDVQVLTIFEIAQELNRLORLGKEGRLGKEDLTGGTFTLSNIGVIGGTYAKPVLMPPEVTIGALGKI
QOKLPRFDERGNVVPTHIMIASWSADHRVIDGATMANEFSNLWKNYLENPKAMLMDMQO

>N361 universal stress protein family member
MAEKRAQKTKKDGDGNYEEDLDTYFVDRLRELNQRDHTTQHLKQRFKERNGRLEAQEETGDADKATTTQRQVVDDEG
LAVVCVDGSPAADEALRFTLAQMPHARSLVLAHGIRVSLTSSSSSSSGSTHAPFGEDEETEALHQALERRYLKMCRD
AGRHCMVKHFTYTTRGGFGHAVCYLADKKDAAAVVIGQRHPRPLLGASGTAVMKYCGQRPVILVPESRASVATDREK
EKPTAVGHH

>N362 mitochondrial ribosomal protein L9
MRSSVFRVGGVSPLALSSYAPLRAGSLFRTSSILPQHDWTALVSSRGYATKKTAAPAKAKPKSKASGPQKSNKPVKN
KKIKIVLTSDVPSVGVKGEDVEVAKGFARNYLFPQKLAVYCTEENLKLYEADRANIDYEKRQKLQELAKAKKRLSKV
EVLMKRQIIQVQPEQILHAPVTADNIVEKLWLQHKIQLAKDQLDLEAPISQLGTFSVPVKLEDIDVPLKVRVQAR

>N363 L-threonine dehydrogenase
MRRTAVFGVTAQGGLSLGGKSGARSATALFRSSSPIAATSDRRTYSVEKKQPKVLITGALGQIGTELVPLLRQQYGA
ENVVASDVRKASGPVGDGGPFAYLDILNMADLERLVVEHKIDWLIHNASILSAAGERNPQLALEINVKGLTNALEAA
KRHNLRIFAPSSIAAFGPSTPRDATPDLTIMRPTTVYGVSKLYAELLGDYYHRRWDVDFRSLRYPGVLSSVAPPGGG
TTDYAVDIFYWALQKGEFKSFLNKDSALPMMYMPDCLKATTMLLEAPTEALKQRTYNVTATISFTPEELAAATIKKRIP
NFRITYEPDFRQATADSWPASLDDSMARKDWGWKHDEFDLEAMVDDMLAKLRIKLGIKOQ




>N364 UPF0041 domain-containing protein 1 (putative pyruvate transporter)
MSGSAWTKLEQRFFAKYHGVEGGVLLKGPFWQNLAQKY PVEFGKVNNALWAAPAFKWGLAIVPLYGILEGKPAVKDLD
LNQSLALSLTGLVWTYYGFLVVPRADLLIAVNVALLSVNGYNVYRKINYDKOMQOAAQAHA

>N365 AAA family ATPase-like protein
MKANARGLAQRVCGSSHTRLVSTGGQALRSAARSKADKPLRPKFDVLTSHKSVFEYTLGCTLGLAGGYIIWGQELKK
KADAIRELKEALKPEIVEVDPLQRLDQSHSDSQVYTVVLTGGPCGGKSTALATLTKHLRAQGYEVYSVPEIPTLVET
AGVPTISSMNEEQLLAFEKQILTTQIQLEESMKKIASAMDKPTVILLDRAALDISAYLPYSFWKKLLODLDITEKQL
RERYTAVVHLVTAANGAESYYTTANNAARTEGIEQARELDDKVKHAWIAHTRTFVADNTTDFPGKMQRVCSFLDDVL
TSQHKAAPTKETPEVK

>N366 iron-sulfur cluster assembly protein Nfsl (IscS) (cysteine desulfurase)
MKRNSSSITHRGALLRKGWPRAAPSAAPIRLSSGAARMASSVPSATQGGRSVYLDMQATTPVDPRVLDAMLPVYTEA
YGNPHSRTHHYGWETQDLVEDAREKVARLIGADAKEVVFTSGATESNNAAIKGVARFYGEKRKHIITTVTEHKCVLD
SCRVLEAGEGFEVTYLPVEKNGVLDVAKLEAAMRPDTVLVSVMAVNNEIGVIQPVGEIGQLCRRRGVFFHCDAAQAV
GKIPLDVNAMSIDLLSISGHKLYGPKGVGALYVRRKPRVRLHPIISGGGQERGLRSGTVPTPLVVGLGKACEVALEE
MERDGAWVKHLFHRLYDGIRARVPEVYLNGDLERRYHGNLNISFAYVEGESLLMALKEVALSSGSACTSASLEPSYV
LRALGVSEDMAHTSLRFGIGRFTTEREVDHAIELCAKHVDRLREMSPLWEMVKEGVDISKIQWTQH

>N367 cytochrome b5 family protein form 2
MAAPAKTYTLEELKKHNTTEDIWIAIQGRVYNITPFLEEHPGGDGVLVDNAGLDCTGEFEAVGHSDEARATLEQFYI
GDLVTADGAPVKSEKAPVQPKVSLADTKAPKPKVAAPAPAVWKQAAVPLLITIAVGEVLRYYFSS

>N368 uncharacterized
MSDSVVAVPPSSSSSSSASTQGVQTRLSTSGAVVPIRQLGFISRFTKSIKKYLLQPFVVGFAVALGMSFGYSAYDAT
VHRVATEWKS

>N369 mitochondrial ribosomal protein L4
MKAAGRHCARAPRSNORLISSAALSLGVPSPSSTAGHLRFIASRTPLISMRYPRMSPILAQMGVHSSVPSSSIFGGV
KEEQKEHNKAAASDEEDEEEDAELDAAEDEAEATAVVQRATGLIDGTQRWAPTLELPVESFLNEEQQGPLGSVTLNP
NIFMVPIRRDILHRVVVWQLAKRROQGTHKSKTKAEVRGGGRKPRPQKGSGRSROGSIRSPLWVGGGHAHAKKPRNYY
FPLLRKVRKLGLKTALSLKFAQGKLKIVRSTHVDEAKTKNLARVVEGKDWSKALVIDGKSVDDSFRKASNNLPSVKV
LPVGGCNVFDILNHDLLVLSLEAMQHLEELLLEENEPTEFYPEPATFQAKEETLA

>N370 DUF607 domain-containing protein (putative calcium uniporter MCU)
MHRAATARTAASRLCGLATTSSMACAPSSALLRGFAASGALLRPSAAVRRLPSRRYASIAEVKEPLEDVLRKAQYRQ
VIDALERDGSRVRVSLAEYLDLCKQYNVEEAEARELLKSLHKSGRVLHYENSPELAATVIVRPDALAASFVKLLDVQ
GEYTKGEFVQOAKQQOELDALRQELQELEVTROQGLETKAYQRADNWIRLGLAYIVLOQAGLVARLTWWELSWDIMEPVTYM
LTFTTGIGAMAYFTHTGTEYTYEALRRHLAEGRLKKLYRKHNFDINRYQELQRAVVQTEVELAAPEVHLLKFQOTLAL
Q

>N371 deoxyuridine 5'-triphosphate nucleotidohydrolase family
MSQQOLVLRVKRLSPNAVLPFRATVGAAGYDLCSSENCVVPGRGKALVSTDLAMAIPPDHYGRIAPRSSVSWKNHVDV
GAGVIDADYRGHVKVCLFNHADADFTIQQOGDKIAQLIVERISLPDVEEVDDIDATVRGEGGFGSTGVSSKH

>N372 acyl-CoA dehydrogenase family member
MEDGGQGFLODPPRLGNQYIEDTPLREVLORLLPEDVLQSIEPDLQRFGWRVVEECTLHGKNIKQQPPVLVQYNAWG
RRIDQIRIGEGWKRLNDVSAEEGLIAIGYERKQKEYSRVYQFAKMHLFGPYSAVYTCPLSMTDGATRLCE IMKPRVG
DDSGTPYSIHDLEFDHYTSKDPAKFWTSGOWMTEKPGGSDVGNTETIARPVPGDKLMYRLHGIKFFTSATLSETAFAL
ARVIDDKTGPTGVAGSRGLSLEFYIQLRDDEGNLKNIKIRRLKEKLGTKSLPTAELELCGTPARLVGQVGRGVATIAT
LFNITRIYSASASVASMRKATAVARDYAHRRHAFGKATIAELPLHVQTLAQQEVAYRGCLQLLFHTVLLEGKMETGRA
TKGENDLLRVLTTLGKLYTAKLSLATISECIEALGGNGYMEDATDLPELLREQQVNTIWEGTTNVLSMDILRILDRE
PNAFVEYRNHINRVVALPSLSAPLKDCADQVROAVKALTDIVEAITHDMDTDKRHVESQSIARDVSYAMAAAFTIAAL
LIEHAAWPGGGEAGLTGAEDGVRTFAAQOWCARHLAGHVLALNDALNLAKLNRKKASYEATRKLGLDVDPNGNFRGM
GDLCPVTGKYRASY



>N373 mitofusin GTPase
MRRTTAATMAQGRVVITATFSTSAWLRRCGSETTSALMPSTSSLGRSAASRGVASARLHYPRPRTSLFGDAPGSRGA
AAISSSLAFNRHLLPAASSCRRROATATEVSLQKQGEGKEGLRRVLNADQAALLQQEICLLEDVLAFLOKIGADQED
VELLKQTREQLEELFLLVVVGEFNAGKSAFLNAMLGKKYLKEGVIPTTSKITSIRHGETASSVLPTEEPDREVIYLP
VDWLKDLNLVDTPGTNAILKYHQQITEHFVPRSDMVLEVTSSDRALSESEHQFLNRIRQWKKKVLVVLQKVDLLEDE
AQLEELRSFVAKGMSQLLGIQPKIFPVSARLALKAKQLMAKENASAEEKAEAAALWEKSRWAELETYILKSLDAGER
SKLKLKNPLGIAHNLLNKYKDVTESRLQVLAKDITSIEHIEEQLEEYRKEMKRDYEFQONRIDNVLLELANRGDAFF
DEHLSLSNIFALARSEKLRGEFERTVVAETAIQIERSVSDLIDWTVDKNSKQWRRVVDYALERAAHHAQSEGLIGKV
ESEFDYNRAKLLDTMGAGVRNVVASYDKTEEARQLANEVQTAIYSTAATIEVTALGVGSLVVASLLDFTGVLGAGALA
ISGLCVLPYKRAQVKRIFNEKIAGLRVNMRGVMHAHFDRELADNIRKIQGSVSPYTLYVKTEKEKLTKTKTRIEDTM
KRVSNSIHSIDLAFQGESAEAPEEDLQ

>N374 putative Complex I (NADH dehydrogenase) ASHI subunit (NIAM/NDUFBS8)
MWKQSSRVAVVARSRAVVPSSSGLRRSAGALLPRRAGAETEPEWKLYEEGDPNLEDNWKGKAPGALAEQVDIDPNDW
HAMTPDYDTSVSIQHALISLGTAFGVLAGFYYFCKAIAPEPALIPRNDWRTVPPSIVNDQPGTPYTPRPQ

>N375 uncharacterized conserved protein
MSNVEVGAVAAAAAGGVPVIAQAEAEAVAVEAADEALLEEEEAANSKRVGEDEAGVARTMRRWTASGCGEVHWERSC
GAHFLRSFARNFAVGSGVKTLLNLVGFLLRKRRKGKGVPKRLVPKLVKLVDLRWGFFLGSLAAVWKAVSCLSRRAII
AHAGADPCDLAQVRALQPRFAAADLVAGAATGLSLICVRPEDRRTLAIYSLVRSMEFFFAFLGRQQILPAWLLRESS
HLDVLLMCATAGQVLYCYAFEQDTLAPSYRNFLNVHGGKDPRVRGFIKHTHFGLPLELDHLKSFSRERKIDPEVARQ
NLLNENICTVLHPHETCVQHFFTFAWAGFKRALPLYAPLHIVTTLVVLLAKLTSKVKESVKRAGSFSNLSRSEFSIDD
FIEATDAQQQTHDGAHAPVPAQPPARKEPLQAALDKAQAFAARMLKVLTKRRILRVTSEFTLALVRRVIEFNIVRSSVE
LGVYCSAAWLAACFAHNMSGVKGPFWVRLHLMEFSGLACLLEAKSRRIELAMYCIPQALNSAVNEATIKYNKLPRWLVN
LRHLDVLFFCLASAVTVECYKNDPKSIRPSEFYFLMKWLWA

>N376 peroxiredoxin (PRX) family protein, bacterioferritin comigratory protei
n_(BCP) subfamily
MSLGDVAPSFALESDEGQVVHLHDFRGRSVVLFFYPGDFTSVCTKEAEHFRDSIDAFSAKGAVVLGVSKDPVESHRK
FKKEHKLPFTLLSDLTGKVHRKYRVAGSLGGLLKGRKTEFVIDKEGIIVHIFESALNWKMHVSEALAHC

>N377_Complex_I_(NADH_dehydrogenase)_Bl3_subunit_(NUFM/NDUFAS)
MMRRGLTLFASAGVRTVPTSSSRLFLTTSRLASSDAAPSPVPRKNVKASTGIAGLDVVPNAREVLIGLYNKYLAELQ
VIEPTSPYRKLVENMTRERLRIVEENEDIAKIEELIDNGQVEELIQEAMEDIKEVPWWAEHKPWEDSPHKRIPVFER
EF

>N378 mitochondrial translation elongation factor P (EF-P)
MRRHLQQSTAGSVRFLHAGGLRASAASSSLFSHPRHVVSLQOSSVQLPSSVQHRRNYKAPISDIKRVWVIEHLGKLWE
VTETSQSRKTAQRRAHINMELRDLAAGTKKSERFRVEDRVETIILDVHKCIFSRSEGKKLLETNAETGEEVSVKKEM
VGPAEAYLKPGTSVARLSVHNGEAVTVKLPGKAVVTVKEADSTQSATAGYKKAVLDNGRTVRVPPYLEAGDVIIVSL
PDEVYVGKSDGSALADDGDEEDDEEDDDDDTDTDDEDEDEDEDEDDEEDEEDAKKK

>N379 DEAD/DEAH-box RNA helicase
MLRIGGHVVPRGGGLILPAPSWGGFRGGPTASLLGIPSRLHLAISSPFLTSAKILGRAEAGTHRLRRLGTPTGREKR
QAGEDRVARRRPSQDDDHNPMLNEVROQKREEVQSETIQRLRERARASSQRSSNNNNNNKAAKQRVEEKEVKREHAGAE
DSASGRQKPLLSVSELRVKYAQGKELLKKQKEHREGRKKKSKKRQPKFADLGLIPPLLOAVEAKGWQVPTDIQQRAT
KLILRGHNVVCSSQTGTGKTGAFTLPLLOQRVHKRKQDDERVGIVRGNGQPLMLAVTPTRELAEQLVTEARALAQHLS
PPLNILEIYGGAENQFQVKALKTKNVDILVATPGRLLHYLKQGEAGLDKPEQTVFVEDDESWGDEDDVDDDDEGTED
EADDGDYDDDEEEEEDEEIRESDTLVMPTPKGAKVRSKREQLLAQKMRADHMAAQMPGGASGGAQQYQSPVAPGGLL
DLGFVESLVLDECDKMVELGFFPAIKQLYRLLPKPKKILRGGKKKGDMQTCLFSATLSPRIEDVISRFSPKSQLINL
NVDLOPPSQVKHLVEFPVSNRRKRALLTYFLKRKGSPFMKDQKALIFCRTKQRAERLAQTLEEDGFKALPIHKGLTVT
ORRNAIQMFRDGEVQLLCSTEVMARGIDIPDLPFVINFDVPPRGEDYVHRTGRTGRAGNAGTAINLVATAPYTLKLG
GRVCEINEQHYLKDIETFLDARSLEIRKVPGPWKDEPIDIAQDPEAQKQKQLREEGVLTLLKRKDLVGKVQDIENNK
RLSLYEKMKLKVSIKSALNEKQKSDRRKAGLVDDEDDEAAEEQKTSPAAGRKMMKKKSASGESLLPSLRNFKEGRYE
DLLVEFDKKKARKAGVAVESPDKTEQKRQQRKKLRKAVRHMEQRGLFDGDHKKAH

>N380 uncharacterized



MWASDVDFEASLLQQGDAATDLVEHMTWRTRREFPGLHLPNRAALAREWAVARGTSTRLLVTTLRDPDEFFANTPAQTA
AASGAWVPWLSFVHSQPEAALGVMGDGMRAQVVGALDVVPGVRLSTNFGVIPASANDPRGSLLNKGIGLIPKTESEL
ECYAIDGLQLSLTHATASLEGVDYVVNATVSVNPMALARRFAAASKLETPKRAFLERWQLEARITRIKPLNQPALGL
PSLAVQYSHPLGPAPGDGRRVPRLVLTAKAQALNTLRLSVTYDPVDILAALDEGASQGKPAVTGVCASGVLSVSPSA
RAMOCLGTLRYYGDGYRATATAGWAVDPRQPSAAWTGTLSWVQRARNTSVGAFVSGGREFNDQLVTPREGITLTHHI

>N381 short chain dehydrogenase family member
MNSNKIDLGLKGKTIFITGASRGIGLAIALRAAKEGANVIVASKTDSPHPALPGTIYSAAKEIEAAGGKALALKCDI
RNEEDVKKAVEEGAKHFGGIDICINNASAIFPKGTLDVPVKRYDLMOQGVNTRGTFITSQACLPYLIESAKKGRNPHI
LTLSPPLNIDAKWFKDHTAYTISKFGMSMCVLGMSAEFKDRGVAVNALWPKTGIATAAIRNVLGGDDLMNQCRTPDI
MGDAAYYILTSPATECTGNFFVDEKVLRAVGQTNFDHYAYVPGTKEFWPDFFIEEQDGDGVGLRKARL

>N382 alpha/beta hydrolase domain-containing protein
MSSRVVEYFLRFPHRQLARVVVCCEQVSMNKVAGFFVVLLAVVVGLVVLYPGAAQRALVTGLIKADVLLLKHWYNVT
STERSLESIALEHLLRFQAYTLDVAATRSNLDAYGRLLPLGPGVVAERVNISRHDGTVLPAYWITPPGYNNKTILEY
LHGGAYIAGSFTSHGGSVAELARRAGAKVLFVEYRLAPEHPFPAPVEDAITAYKWLVYDQKVAANRTVFVGDSAGGG
LVLLALLALODEDKGTIPAPAAAVTLSAVTDMSADRPSYLKNAESDTLVKEAFVTWAASQCTKTRPEDRAARKSHKV
SPIFAAADKVAKLPPLYMSVGESEILHDDTAHFAGKALQAGGDVKLVAAPFMQHVFPYFYHFVPEADQELTQIANWV
KKQOQKTI

>N383 putative mitochondrial escape protein (RNAl2 superfamily member)
MFRFSTNRVGCGGAAHHLRLSPLPLSSSSSSLSLSLSGRLLPSSSLFTTSSSVTASTTIRGLPAKRPLVWGTQSPTA
TTASSPFGSRSLLVNYSGCRRHNSTTPASSSESGATPPTAPPSGAGSSAAEAAARKKAEAILQEYTALFRPGPQAPK
EEFTARVLGAPFDVAFRGTVGVAVAVLLILVTFGVAAKISDAWDVYQLARKLLDEDLPPSPKDCFGREEDVRKMESR
LGERPEFIYFVGGSPRSGLSTVVSRVLNDYAGNSYIINLRESSPMTGMEDVTHSLNKSLGFLEILPSFQSLKHHEFSG
WEIKGVLIPATEAQRVEALKSTLEKLTKALKFIRFLSRLKEFSRTRENTYPITAFDHFKEVMNIPESKQTLNVLLKWA
LYITHEAHLAHVILVSSDPKVAYALTNDELLSGRIISVNIDSIAKEPALKYLRKRLARSRYPREITEEEGEKIFSET
GSAFVDLNRVEAHLSSGPHISVDQALDIMHRTTIAHIVGALGAEGRSWTPTQLWRT IKMLAESETGELDYFQLKTTV
FNGNERVLHELFDAGILLYRVEFPEFKPNGVOMTPVVTAYTPEFVMEFCCKQLANDLRLNT IMNROMADEEAAASSLAGRL
SSAMMMVS

>N384 aldo-keto oxidoreductase
MRRSCSSSALFPSKACGALLPPYGSARRGYGDVVRAAGLRGHATPEGTAAFHQRLGSKLPFRLVPRTQWSLAPFGFEG
GYRVSARTSSHRSALKKATIRLGCNVVDTSSIYSDGDSELLFGQVVRELVDKEDIKREEVVIITKAGYLSEKAEHNRS
SAPSYSDKDVDHVSPGLDYSLSPRVLEDQISASLERLGMERVDLLMLHNPEQLLEVHPHLGPAFYELVSKAFAHLEK
EVQRGRIQYYGVSSNTLAVPSSSPDHVCVDKLVQAANSVSEKNALAAVQYPEFNLIESEVLTEGVSAKAKAHGLIRES
NRPLNAVYEGKLQRIATFPSHDDKDLVQLLKEAFDYAIHLEKNYPGADKASLPPASDYAWAQILAHNQATLGTIDRW
VNALESTILPSYEPATARLEDHAQLRSWGDKYRVAIARLFERFTWVNEANASKNSEQLTLAADATWPELNERGMATL
SOQKALLAARSSDVADCVLVGMRRATYVREVLLNVGPSAAVDTASDPARYAQFAAELQKAKAGP

>N385 SAM complex protein Sam37 (metaxin-like homolog)
MASSSSSAAPAVLKLHQYGARWELPSEFDPFCLSAQAYMRLAGVTFEEVPSNNPDVSPTSNLPLVOLGDDYVAGTNATI
FTYVGNKTGKSLDSALNAEQKATAAAFIHLIETKLHPTLLYNWWAEKQNMGQTLVLPHEFNSMVEFPLGYVLPRLKQORN
VQSYLYTLNLTQDEKVYNDAEECYAALADFLGDKHFFFGDSLSSLDAVAFGHLATHLVAPQSHKLRSRLLQHKNLEA
FCKRVMTLYFGODFPATPAPPPATEDKDOKQEMSQHKKTGMY LLTGAGLLILLHYLTKQHQOAAHQ

>N386 mitochondrial carrier AcMCl6
MVLSPSSMSQQQPPYNQODLAQGSEGEDATAALMGVGTYFGLFALVIPARVVYDRTAASVGTSHLYRGFLATLRGGE
SDLVGGYRQLWREDGLRMFAKWPALGFAIGVGAFAIQEGAQQACHRLLGVTQEDMEARSHKWHLSKAMCLISTGVLL
YPATILWIVHSTNRMPSWIVYLRDKVWKGKDYFYSAAPLSSLSFLVFFLSDIIRAKVLHWNKKTFFPELLASPPQTE
DEVYDEEPTQQAALVGGAYRPLLHQITNLSLYTLSSMLSAMLTGPIDAVTARMIANPLLYGPLGILGTVKTIYREEG
VWAFFKGFVPNVVFLLGTYYAGISEEADTGKPPL

>N387 carnitine O-acetyltransferase

MLRRSARASSQGLVAARGGGSTARTAALIRPHFVRGTSSSAAGKKTWRTFEYQSQLPSLPVPALEATVAKYVENARL
FLSPQELERTROQEAERFLOGPGPVLQOKLLERADLKKKENKSWLIDWWNSWAYMDYKDSVVINVSYAFNFVEPRLGR
VSQTRRAAQLIHGAVLFEQQLHKYTPPLPDMGKDGPMCMNMYQLMENTTRIPSAKTDHWATYHDDPEARRKVLVAHK




NRFFIVDVYDQOSNQLLSVPELEMQLEKVKSLGSTKEEWAVGVLTSDNRVOWAEARDLLLRDOQONRASLQQIEKTLEG
VCLDEGAKSGLELERNFWHADGKNRFFDKSFQFIVMEDGLAGLNGEHSGVDGSPAWRMTINFVLDWEEEFOQRNPEHAA
NKNRNSAALSPVEASEFNITDDVKPYITNAEKRLAKAASEVDLOVKYFNKFGKDAIKSWKISPDAFCOMAMQLAVHSL
TGEIYPTYESGQTRKFLWGRTETVRSVSAESVEFVKSMKRTDLKDSDKLELLRKACNRHTQTNQDACDGLGIDRHLL
GLRLIAAEQGVEEPGLYKDPAYSRISTWRLSTSQLTSPHFQVVFGPVAEDGIGCCYGILDNGLHFKASTALKCKTNA
TAFVNAVEDSLVOMAKICATGTTHASKAKL

>N388 4Fe-4S ferredoxin iron-sulfur-binding domain-containing protein
MSSARFERSFSLKDIGALQYLRHLTQLLATVFANGKLLGLASTGLIVPYLHVTQSPWSTVHGAYESLEYTIARGVEP
LLVLGVIYLTAVIVGRLFCGWACPFGLVQDILSYLPFKKEKLSASTTSQLKDLKWAVLGFSLISVILVAWRRASAMG
HEDPMGVFSDSPFSVISPAGTLFAYLPWLALWNTNVLLSAGLIAWIKLALCVAVLVPSVYIPRFFCRYLCPMGTLLE
PLSSYKVLRIARSSKTPVQDANKVLGDVCPMGVQLEKEDYVSDHPSCIHCGKCVTEAPATFAQTLFEKSN

>N389 uncharacterized
MKLARSQFTVTPRRAGLVLATSGGAAMLGSRFSLPSVHAHEKDVAVDEEQPEAVAVAAEAEESPVVSQQOWEEVWEE
EKGTFLRPYITSVRIAAQETLADACGOQWKSFKEKTDFDHKWGTTKHYATRYYWLLTGQKLGPEIAFAATTGVLTLVA
TRKVLRLPFRLALLSGGVATAALLPPYEKTVPYLVHQYETFEWAKVADKFDPVAIKDAAIDELKASLPPFGLGKSTK
KNVEKELLEEKKEQHVDDVAEEAPKKEESHAVVHHQPAADKKACCHDNNGDKQEHKSENHHHHHKSERHHHDEEKEV
LDVEPLSDKEAEDVL

>N390 isochorismatase domain-containing protein
MQOOVRRLGKLQAHS SVLMVCDVQERFRSVITHMPSVLHVARTMVKAAPLLRVPVLVTEQNPKRLGRTASELGVDETE
GVRVFEKLKFSMLTDEVRQTLERDHPERKDVLLLGIEAHVCVLQTVLDLLEGGYNVHVLADGTSSSRQADRLLALQR
FSQAGAYVTTSESALFQLMQSAEHPSFKAISALVKEERPDSGLSRL

>N391 mitochondrial carrier AcMC17
MENTTGETTLKAPSETFLAHLLCGAGAGLISDAIVHPIDTCRTRLOQVQRGVGSGLEFYKNTADAFTKIVRQEGAKALY
KGFTIVASFTVPAHALYFWGYETAKRTLQPSVPLEEKGALVHFVSGMFADLMGSFIWVPQDVVKQRLQVOKTSLASA
AADTVKYKGSLHCIKTIIKEEGFLALWTGFLPALAVYCPEFVGIYFMTYEQAKRVFQKTRGYASVDDLPLPYQLVGAA
SAGAIAAAVTSPLDIIKTRIQVGSDYKGAVDAARRIWTEEGPRAFTKGMGARILWIAPATTITMAAYEQLKHVVPE

>N392 AMP-dependent synthetase/ligase-like protein

MASRGGSAAPSSSSVLPEWLRSVTAKQAALAGLGVSAALGYAYLNSMSPDLSKDFGTIMRLARVKRKVDSALKNKQT
VADMENAVLQAHPNKEATIVEVDKODHLTRNTKVSNTKVSYTYAEVEAESNKVANWALSIGLKEKDVVALMMDNRPEF
IFMWLGMTKIGVLTSLINTNLRGHVLRHSMAVCKATHYFVGHEHMDVISRELVSDLGGKWYSCGGPAPEGNLFEFDLDS
LLAVSNNTTATPRSFRANTSATDKLFYIYTSGTTGAPKAALVSHLKFLTAGLGFVDLMDVGENDRLYTALPLYHSAA
TLIGVSTTWNGMGTLILRRKFSANSFWEDIATHKATVFQYIGELCRYLLSHPPKPSDSQHQLRLAIGNGLRPDIWAE
FOKREFNIPQIGEFYAATEGNVALLNSFNKVGAVGYLSPLIRMVHPGRLVKFDVESEMPVRDPKTGFCLECEQNEIGE
MLGNIKPDDPLRQFLGYTDSSATEKKVLRDVFTKGDMWEFRTGDLLRIDREGYVYFVDRIGDTFRWKGENVATTEVAE
VITTGNVGVQECNVYGVKVPHKDGRAGMACIIPVDRATFDMAALYKLVRTELPLYAAPLFVRVTTAAMDVTGTFKHK
KTELVEQGFNPHVITDDELYFRDDLKGAFVPLTKDLYQRITNNTTEAKL

>N393 mitochondrial ribosomal protein S18
MRGAARSNLLLRGGGRRAAVLRPSLPQAAPIRIGGPQSNHIFSSSATASSQRPFHASTRALWATISSAEGENGDNASP
TEEVQTESDAAFEEKERSEAYARWVESVRRELKHIEEMVLKRAPAAADSEEGIEKLEEIFLSNPRMOQLTESLEFPDEA
RPAPSRIITFDKETRRPTOMPYVMLDPKWYQGTTDEERLOQVLAWRPFTARAVAAEKADHQFREDPFRNKSHAFSGR
VVSDAFRRORLDKYLNEELANKRKVYSNVKEEEEEDSNVTLDEMKQAFRANLAMVENISGEESTEEIVEPEVTRDDK
YIKPPGFVSATDMLKEFSEEKMOSDLDKLMKKAKKCVFCRPSAQRPVLDPMNVSLLTMEFLTPTGDI IGRRHNGNCRRH
QRKLATTIKRAKHMGIFSYKYGGFTIYSPFHEPPETYAEDDGEGDEEQYGESDEEGDYSDYDDDEDEGQQONLH

>N394 uncharacterized conserved protein
MNRVIASEGLGSVAARATGPNWOQRWNIPIALAARPQLINGSWRKPLISRRHLAKLRNEHLENGRPWEEPAANYSVTK
VRNPDKPLYKGHKRLRPETIAKROQKMIETKMKE IPAVEKAQKKIRDEYKQRPLKGLELFYVKPARKEVAKIKAKCRG
GSGGSAQPEAD

>N395 uncharacterized



MQRATNAALRKGVMPLHSRLKIATGRQLWESGLLPPLPTLRPLFLHLPPNVPSGLGWVDENAMEHRFTMEFVQTAVGK
MMLDHAPHHCTVHLPAVLPFELPHVKAKVAEKEYATVEEDIAKYKCREVHWKDEFVWPLWQLSRLHEMAHLDPEAEPL
PLSPLSFRETVCGRDTHEFLHHVEAAVQAQLLRLPRDKELTHEKAVHGKTSNHLSPEKMORGIAAEKAAAKDLWLYP
QLGTDLCPATAEFVIDDTVLNVSATTDPRRHWEKGLTELFAYAALARQQGMAVGEVGLEYPFSRHLVHVPIHDWDHR
PLFDRVLSSPDVEVGPAPDDLYRAVDSR

>N396 sucrase/ferredoxin-like family protein, putative
MDDKTKIVQLTALAGAGAVLLGAYYLGTRHATAPAATSSSAAAETCECGLTVAQGGCAPASSSSASLYNSQLLGTVK
KYEKHFIICSGTEPDEWGAKIDKDEGSFAQLAKQAISARKAELTFKFKLTNSDERSKGSEGTDLIVFPERIRYLGVT
AETMPFIVEDHLVNGHVSERVKHEPFESELVLVCCHNNRDTRCGAEGPIIVSAFDRLLAARGLGEDKVMVRSSSHLG
GHKYAGVVVVYPRGDWFGFITEQQVEKLLDNYIEHGSMVPEHWRGRMGIDKQEAKDLADSVTLAVETSS

>N397 glyoxylate reductase/hydroxypyruvate reductase
MKTRASSTTRAWWAAARPAGPPQGMPSMARRFYGGAAAATAAKVVVTRALPDSTLEALRAGGCAWEGRYWSEPETAT
PRSTLLSWLSPDTLGLYCLLTDKVDGEVLDRAPNLRVVSSMSVGVDHIDLAACKARGVHVGHTPGVLTDSTADLAVA
LTFATVRKIVPGVAAVKNGEWKTWSPFWMASPFDVSGSTVGVVGLGRIGAAFAKRMAHGFGCKILYSGSRPKPEEAE
PLGATYVPLDELLQRSDIVSVHCPLTPETRGLFGKEAFARMRSSAVFINTSRGPVVDQEALYDALASNTIAAAGLDV
TDPEPLPTSSPLLGLPNLVVVPHIASATYPTRMKMAMMAADNLVAGVQGKTLPFAVKL

>N398 uncharacterized
MSWTSWLSSGDSSARARNLTGAHIRWAAVTNHPQIAPYFSAAFRKDKATYAAMSCEADLVALAECEYKNPHDDGKCE
PYRLRSLLCMESVVNPARAEQFTTCLRTAGNPSAVQAKCMPIFEDVLKDLEKASEDAPLPLTPQEKQVVQECDQPDK
GEEARMEEGMACFIPRVCASPYGSFHSCVEANGGDIDKCVPEGQQVMECWGDFCVRMYRDOQNVETAADH

>N399 mitochondrial isoleucyl-tRNA synthetase (IleRS)
MLRRVTNKGLGSPLHRGAPPLLPHRLGGNYNLQSLHFANSSARRLHRGFASSPASEANSAAAAPAATANSKAFGHTL
NLPRTTFPLYTTEKAQLQLEGSLLAEVSDNLYAWQAQQORQKSFVLHDGPPYANGPLHTGHVMNKVLKDIVNRYKLL
RGHAIKYVPGWDCHGLPIELKAVDQAKSGSTLSPTEIRAKAHACAEEATAQOMKGFRSWGVMGEWNNPYATKDPKYE
ASQLGLFLDLYKKGYVYRGLKPVIWSPSSRTALAEAEVEYSDTHVSPSVYVAFSVKHLANKAGELSRENNLHALIWT
TTPWTIPANMAICVNPNIEYSVVKTTDQHDKHYVIASDRLQAMQELLKQEIEVCARLPGSSLADTIYVHPLDGRELK
VLPGTHVTTESGTGLVHTAPAHGADDYVVCKAHGIPLRSFVDDNGKFTQDLPEFAGKFVLGPGNELVIQALTDKGAL
VHOQHKYTHKYPYDWRTKKPIIMRATEQWEVDLKDVVAPALDEISRVOMVPATGRTRLESFIRSRQEWCISRQRVWGL
PIPVFYSROQGELLLTEESVGHVQKLVAKHGSDCWWSMPTSELLPPSEKHNADKWEKGRDTMDVWLDSGVSWHSVLHN
RELPFPADMYLEGSDQHRGWFQSSLITSVALTGKAPYRAVLTHGFVLDEHGRKMSKSLGNTIDPVALVNGDEKKAGC
GVDVLRMWVASSDYSRDTLIGPVVINKMKGSLRKLRNTARFLLGNLADYDRRQAIPDDDLTGIDRYMLHKLHEFSHG
VITDYDDYQFSKVYRGLVNFATVDLSAFYFEVVKDRLYADATDSLRRRSTQTVLRHTLDALTAALAPIAPFTAQDIH
RHDAQAAAVAPNVFHLEWPRAGDQWKQDGMAQQWDAIRDVRSQTYKVLEAARAHKVIGSSLDARVRLYTGSDDNQVA
RWLAEPTSDELAEILVTSAVDLVPEAPAFEVVDDRPPQADLTSGPTPSEFVGGGLVHAVPVGVEVVPASMHAVKCPRC
WRYASAEENTPCPRCAQAMA

>N400 Complex IV assembly protein Coxll
MRRTAAARGLTSRPLRSWFSSSPSSTTALRLFSTTRPLGSLRSSPSRSGLWSPASLLRSGTCRLPSSSPFLLTIRRA
XATPGGKGGSKQEWQQKNKNMGMILTTLILGGIAISYASVPLYQRFCQVTGYGGTTRRVEESNMSSPDRWKKRPERP
LTVKFYSNTNSNIPWVEFYPLONEVKLVPGESTLAFYRAENPSPDDIVGIASYNVVPAKAGIYFQKIQCFCFEEQLLP
AKKGVDMPVYFVIDPDFVDDPNMHDVESISLEYTFFRAKDEFDDLNAQAYDESQQOKEQOTPHQLAQLOAVVEKKEET
QT

>N401 mitochondrial ribosomal protein L20
MSGMNKKKLLKFVKGFRGRAKNCPSVARERAYKALQYAFVGRKLKKRLEFRETWIQQINAATRIHDLSYSRFMQGCVL
SDVKLNRKMLSELATIYEPYSFSAVTKLVGERLKKEEVAKEVERRAAAKKNIHPGNRDLTADQKEWLLAQKTLKEMQIV

>N402 putative DegpZ serine endopeptidase

MRQGFISTLARGWAEQGGHLRSSRTVKALGQSYGPLTRRDYSAAASSKMKINNNPAVSSSVRTKEVTKRAPRGLGKR
KAEAEVLAAPQLIGSEMAGDKTTAASAPVPVATVGONEALRSVVRLEVAAAEPDYSLPWQKGDPYYTSGSACVIESP
PGKLRILTAAHVVANNTEFVRAQRODTARFFSATVVAINQDCDLALLEVSNPKFFDGLKPLOQFVDTPSLONTVVVEGY
PEGGESLCATRGVVSRLELQQYQIVRSFKDEGLKLLTLOIDAAINPGNSGGPVLDQENKIVGVVEFQKMGGMWTESVG
YVIPTEIIRHFLTDVENGRSPQFCSAGFEYQKTDNDSLRKWAKLKKGQTGVMVTKVDELSSAKSVIQPGDVITRVEG




VEIGNDGTVSLSESKDKENLRLSFEYFVTKKEFVGEKLSLTLVRNGEEHSVKVTAEPRKYLIPPHEEQHGVAVPNYFI
HAGLVFIGLNENYVGHVDAEPIVGRYYYONTKRFEDEQVVVMTKILODQVNAGEFSQEHAHQLLSLNGCDIRNLRHLI
DEVERCAEPFLEFRFDSGERIVLATQPARKATERILRKYGIRSAKSSNEFLPVKAKATTKKKTATKAQTSSPRMKKKK
EKKNDSSTEKKEEELS

>N403 mitochondrial ribosomal protein L43/L51
MSRSGIWQLRKLKLQYCDFGGSSRGMREFLETRLPEFQKKNPQVLVDVVKRRNRHPHLSGEYLIGREKSVGVGGLEA
DEVEHYIYHLRNQWGLKSRRLGAGQIVSQRRSVQGVWNPEVKYD

>N404 mitochondrial ribosomal protein L24
MLRAGSRNLRSNQIKNPITSWKIVRGDTVQVMQGADHGKKSVVIKVSRKTNRVVVRGIKLAKRRIKATEESQGGFEFVY
REQPIHYSNVSLVDPSDGKPCKISMSYLADGTKVRVSKRTGTVIPKPAELTAKRFKNYLDGVKDTKPEVVTLKTEFDE
TSLVPELDELTIAKVHEKLLLEKEEAEQKRLAREQARVAYGFSSSSDEPRNVGSDSKKEEAEVV

>N405 Complex I (NADH dehydrogenase) B14.7 subunit (NUJM/NDUFALll)
MAHEHDHHTAKDSKKDVEIPDLFGIDALDIHGGEPCLVQGAKMAATSFIAGSFFGGVLVYWKDVGVVQKRGRFAALQ
GTLKSIGSYGAFFALVGATYGTAFCALQHSRTKNDPFNTVLASCAAGGVIGARVNGTVFGSVLGCAVTGGLAAMGEF
FDWTLSPNSAKLFALREQKHQRLLRTSPGVGSDAASSDSDAQ

>N406 RNA helicase SUPV3LI1
MWTSRLPYSSLRERGAREAAQTDSSTKKKKQQQQARKHEGWDEGKEKKMKKKTMTKKNGRTGAGGGQQGNAYGAATA
GVPPLRALTTGVGQVERDKDVVALRLEAFVRDASVRREVRARLAARALQADQAPRGAAAAANDDDHERDDDDDEGDG
YEEAEEQEEGARGRRRVREVKGHRSRGERVMGLLGRERDLEAALALFEARTTSDDHLRRMPPALLSLLADPKRTHHE
CAEPLMEMFVEFVWEHYYYGRPLKSSAGDEGGRGAVLLPPADDLRAETDEEEEEEKNAWRTFRRMATDLRHPHAWY P
LARALPGGRRIVLHVGPTNSGKTHEALTRLAASRSGVYCGPLRLLAEEVFRRMNKEGVACSLLTGQRVVTDPTARHL
ACTVEMADVASEVECAVIDEIQMLGDQDRGWAWTRALLGLPAAEVHLCGNESIVPLVQKICQDTGERLHVHHYTRLS
PLVVSDTPLGRKWYKSLRAGDCVVAFSRADIHTLKREIERNTRHRCCVVYGNLPPQTRVEQAELEFNDPASEYEVLVA
SDAIGMGLNLNISRVVEFSTLHKFDGHKRRLLTDSEIKQIAGRAGRYRSIFPTGEVTAFDGADLPRIRRALLRELEPL
PSAGLAPTFEQVSMFSRVYPQSPFYELLDELTLKAAVSSHYFLCGNDDRVSVAKLIESVPLSLRERFKEFSIAPVRSD
DSSLMWHLLKFANSHASEGEVEMDLRPERGDSKSGRLAELESFHHVLDLYLWLSYRFDSFTGRDRAIRLKQETEQRI
QELLVSQTEASKQSRAQKGSALDHIKGHLQRQQEGORAAERPPVVLGTTTTAAGGGERRKARRRSSEATGTDAPSPH
EPAQWAQALNAALAASTTRRKGTPAKAQRKRNSREEEDDEDE

>N407 uncharacterized
MNSSSRMTSLAFRTSTRSQLVGARLLPATTAQRTLFQGAGSEQKTEKKPLLDEDWKDLMVVDYGTGATSSVPPTAIE
ETRHHPAAFESSSELRIFQHWSSGLVREVEDPLL

>N408 3-methyl-2-oxobutanocate hydroxymethyltransferase
MKRSMSQTAKASPMRSLLCRVSPATVAHTSSRSLTTTTSTTSISTSSSSVARVQDGSGRRGYSAHPRPTSTKDIGKR
TTVLDLGEKYRKNIPLTMLTAKDEFPSAVIIQQVGGIDLILVGDSLGMTTMGYESTIPVTMTDMLHHAKCVHRGNQTS
FLVGDMPFGSYEPSSALAVENAMRLIKEANMNATKLEGGKRMAARAKAIVEAGIPVMGHIGLTPQSTHSLGGEFKVQG
RTSGQATAILEDALALQDAGVFAMVLECIPDRVATFITQQLRVPTIGIGSGNGCSGQVLVWDDMVGQSDIQSFQPKFEF
LKKYANVGEEMRKAVEDYRNDVVARKYPEDGTHTFATIKDDEFDAFTKKAQAQHQTSAEPLTT

>N409 uncharacterized conserved protein (DUF155 superfamily)
MKRAANAATRGPFLTARQGFGRFPSTLTPSPFFRAQRAACSSSLATSQQAGHRHILSSIRCAGRGNGAMAFPSFRRN
WHSSASPLFASTTSSVGDAESQRTPEEEKEERAEEDAEMGREDQHHTPPPROSMESSNGGTAKRASKKKAARRATST
AIDEEQDPEGARQQQEEEEVRRLOQLRLERAEMGRDOQRDEDNRPRAREERKKCLAYCTADAYVLHKLYRALRADDVI
ASEWKISYIRRDRKYIRLRCLDDSEIYIFPFGSEFVCWDVDDADFIRVRQLIRACERGERTELYEDFDEVYGSDTAVD
PEDDELILKEDDSTAKWPVSFALAQSIKLDYFEKEVKDTFQEMQOALSHYLARNGSIPLGPKKIVQEMGKIMELLVNV
NLGETDFVSDIPDEFWEDTESANTWKIFNSHLGVKNRAKVLDSQLKMEFNDFYSMLSSEVHVKKSTRLEWAIIFLIST
EVVFGVADHSDWLASFEFIP

>N410 uncharacterized conserved protein (DUF543 homology)
MGDRVPSEFLVAKRWDYCSEAILRSTGYGALFGSLSLFLFGKRWMRLVGIGASAGAGFGLGVSECRASFNRATNYDP
DRILVVPHGTKVQADGTPRH



>N411 uncharacterized conserved protein (possible transmembrane protein)
MEELSSRYPAKYDVQLMALADFFESKFGKASLGPAKLLDEKSFARKLEIPYAYLDDAVAEALQTWLATVPPTVMAEF
TQFLLNEVEFSAEKNHKTSGIGLRMLLAATARGFPDVVRGAVDHASFVQKYLGDSPATYPKHEPNVLSEDTALLRANF
VPVLVWYFGQTIEDHPALAFDLWAEFLLPFLLISAPETIRTLVLDYFHLLEFTDVGGKVKRADPVVTARALERLAAYR
ENVSENQLKKGAINPIYLAIENAIVWRNSSSVHNYLNVYLRRAASANKHVRDEAQKKVLRALAVDKESYQTWDSLYP
RYVIQSTQVILFLTDKWDKYVLTQDKGTIQASDVAETVHNFLYTNEKLAESHYRLTTRVKKGAKAKKEAKADQADVE
ASTAACRELLRRTGAKVSATASSRPTSRSRAQHAAAASSRASSASSSSSGFLGTLVYLLLEVALVAATIAVLYLRQTQ
PETYEELLRTGLAYYREGQAHATVLTAQASAKAQDLLAQAYELKAKYMAQAQPLLAQASAKAQELLAQAHELKAKYM
PATASPAAAVAGKA

>N412 putative sodium/alanine symporter
MRRTSLRTLAQPLARSSTLSSSALRCGSVSGSFLTSRGFASEPPAATKLKPDQPHPSWNDYSQLLNNFMDKLVHKER
MGYKWWVRPNPSAQTESPSNYHLWEDEDQFPEGKTVVAMASYAPDRLERTLTINWKTWEMT IAQKDLVDNTLSATRT
IQIPPDWLLAMKKVRWPLLEQAKKNAQESVPAKLPLIRSKDLYTIAKQKFKDEEELAYLKEKLMAAHT

>N413 malonyl CoA-acyl carrier protein transacylase
MLRTRLGARLRLASWPALQPGGCARCFTSYDQPFIRVSRHTKDDADLQRRDREKHPRVKRAVVFPGQGTQYVGMGAD
LAKEFPEARRVFEEVDEALGFRLSQIMWDGAQQELTMTENAQPAILAHSLAVFRVLOKELGLSAPRGYASMLGYSLG
EWSAICASGALPLWDTARLVHYRGRVMQEAVPLGEGAMVALMPIDVPTASAIAKKAAEETGGLTCQVANINSPKQIV
LSGAAGAIDKAVEIAKREHKRIKLVQKLNVSAPFHCEMMRPAAQKLQODYMADSTNKVKFADPSVPIVSNVTARPITQ
AGELLDLEVKQVTDAVOQWLDSIRLLAYPATAAASSEDVMRHAAGRPAWKE IEEEEKLWOQWKGFDDFLELGPGKTLSG
FVRQIGTELQATNVGTAQEVIDYCKHYRE

>N414 NADPH cytochrome P450 reductase
MFRSAKRRAHQLLTPPRLANAHSSRHLAPPNLQQOQQOQORWYRAVPPAAAPVNLNVMFGSQTGTAMGFAQQLGKMARK
KSIKARVVDLEEFEPADMLGKPSEVYVEVQATFGOGEGTDNAKGFFEWLKANEREDDKSREFSPLRFAVFGLGMSQTY
PARYQAAAKWVEKRMLELGAQEIVERGEGDDNGDIETNFEEWVDKLFPKLOELDDTSSASENKDVGARTTTAAAVEE
EKLFSLKVLPRTDVKQLAASRPFDPTRAVDIRNPYPAPLLTKVELHTQTSTRSCKHIELDISNAPNMRYMTGDYLGV
FPRNHPELVTQYAERLGLPLDTVMDEFNVKPDTKVTLPFATPCTLGTYLAHYADLSAPLKKAHLSSLLPFVARPAEKE
QLESVIADNEVVKRMVDEEQILLDVMNRYASIDVPLGGFVELAPPLQPRYYSISSSDRVHPOHIHLTVGLTQHKTRA
DRLHRGVCSDYLCNRVEVGDRVPIFVKNSLFKLPDSSHPIVMIAAGTGLAPFRAFVODRTYLHDHEGKMLGGTVLYF
GCYHQODODFLYRDELAKEIDRGNLQLVTAFSHAQEERVEFVOHKLMONADRIWHLIHHEDANLYVCGATQMAMGVEDA
LVSIVEKCGKMERPLAEQYIRTLKEKNHYQEDKFG

>N415 homocitrate synthase (Lys20)
MNRTTALRNPIFNTCSASRRAASVTSSVARSQQLPSVIATRRDFSKITAKKHVSNVTINFKIIESTLREGEQFANAFF
TTDKKLEIATLLDDFGVEYIELTSPAASAQSLHDCQOKVAALPLRKSKTLTHIRCTMEDAKLAIESGVDGIDLVEGTS
SVLREFSHGKDIEYIIDQATKVINYVKDAGKEVRFSSEDSFRSDIVDLLKIYSSVNKLKVDRVGIADTVGVASPLQV
MEMVKTIRGVVDCDIEFHAHNDTGCAIANSEFVALEHGVTHIDTSILGIGERNGITPLGGFVARMY SVDREYVKNKYN
LKLLRELENLVADCVSVQVPENNYITGYTAFTHKAGIHAKAILNNPETYEILSPEDFGMQRYVHIAHRLTGWNAVKS
RAQOQLNLELTDDEVKEVTRRIKQLADVKNQSMEDVDAVLRSFHSEVTKNEMSHHVGIALANGHTPNFFANP

>N416 dimethylaniline monooxygenase
MEVSVKERTHPATAKLLAKGTKPRVCIVGGGWNGLYALKWEFVEEGLDDVVLFEQTNSIGGVWVYTPDKPGGCFKGTR
TTASKSYLHASDFPMPESFGHFPNHVEVLNFLKDYANHENLHPYTKLOQTVHKARKTEDGAQWKVVTVPTKEGHNDD
EGNAKKEEHYFDILVCCSGQHQVPRSTHKDHPEFNQFTGEMMHSHAYKKPTKAMKGKTVLVVGGGESASDVAAEVCEK
AGRTILAIRSGTWFQDRTVGANQPADMVFTKHQRLLGFSDFQSWLVWIGRYTMIEMMWGKGGSGLKEWQPSCAYFHG
FLNKSRDIVDKAALGKVVARRGVERIEGKRVWFTNESKPEDVDLIIFATGYLSNLPFLAPELDFTTQAYKLVEFDPQD
PTLCYVGTARPMIGSIPALGELQARWAVKVYTGQVALPSTDAMLTQLAADKIRHKRVFPADDHHLPQLVNHWEYSDE
IASYFGAKPDLVRWFFRNPFKWWTITISAPWSAHIYRVEEPKARDEAIANINRTWLPDHYSFNFFNKAMLAFDLWLVL
NVVAVFCLLYVYLFLM

>N417 Complex V_(ATP synthase) assembly factor Atp23 (inner mitochondrial mem
brane metalloprotease)
MRERQHSQCETTIRDILIKDRVMQHLMAGMEDRGCRVEYKNFFHCKQCTGSDHGGYWDPDEGVVICENNLEQKEMVR
DTMLHEGVHAFDDCRANVDWSNCVHHACSEIRAANLSGDCSFRAEVARGHFNVRAQQKECVRRRATLSVIKNPNCPG
ADADWAVNKAWERCYSDFEPEFGQVPN



>N418 uncharacterized conserved protein
MRRGLVVQRFGGSSGSTGSLFAASAASSCGRRQLVLTGPALTRSFRTTPCSAAPEDLEDDKDGVEINAEDVEGEEYV
SNSNESQADKKRRSKEARYAAENAELDFLAKALIWDYRGOQHAPRPMLAEETKEELYRLHKEDPKRWDLENLSLYFGL
RKDRVQAILTFMGMRDVAVRNGEVLNGGVVELLEQEFGVVGRLADKRVLDEERAGGRPGSGLPLEEDAIDNDARLLD
HARAVRLARAPRGAPLKELPPQPPKAADGSQVPEAKPHVLRRPTPTEPRSFKGTIFMERDSRRPPWGRRRRYNDATR
IMYISEPDGTLRTPTWDERRLLTSADKHIPTTARYAVGENREFFKDDN

>N419 ferredoxin
MMKRTTTLVTGGRRFAGLQSPVVPFAWAGRQATSSSASTLRSARLYSADADSKKTVHVTFIDKDGTEIPLEAPVGKS
VLELAHDNKIDLEGACEASLACSTCHVILDKEYYDKLPAPVEEEEDMLDLAFGLTETSRLGCQIIISPELEGIRLKL
PPATRNMMVDGYKPPHH

>N420 uncharacterized
MKRLARTSTAGAIAPSALHTVGRHSVSPASRHLLLQSHGSSSIGPMGOMTSRGFRATPSTNNDIREALNAAFSFRPT
POSLEASTLLAKNNEVPAEIDFDLHLPLLKSALSQHKKADVIRLMQDLARANAPARAFILQRVERYTKOMEEQMTQA
QQKAASSSNAAKISANAKNIDVQOPPSDKEAKEGSPAPSDKMSLQEAVLHGQLSARELEGVLRDLHRDITLSPADEQ
QIKDEARALWEAGTAAVLAVDQSLPKHFTAMVIDAFPWADLLLADEVTKLVIESPVSKAAARIRATEVLARQENIKK
NMSWISRLILPSIAPSKIKKGQTPHVYDAALDAYIHNDFDKLLSTPSGEKLTEATFRHVVQKFEDAPENIARTIAAT
LHDTFVGHFIARTMASGIDYYSPKSFAKKLLTPMKPLNPYFAQRKRELDSTASASASASASA

>N421 putative mitochondrial carrier
MVRTAAPGGAGGSQQRPVTEEETPPIAMFAVPPVYSIVCGVLYCPLMLSYSNAWNAWVRAINRPPTPSASGWDRVVG
SPLKDFKAEAVISNRSWKRFALLVGTDMLELLTALYAGLAVSLTLDAFRAPPGQOPGNMESPSLESSLWGNVAGTVI
AFPLSILTWQLHTDNWRGWGSLVPFTSLGRLHWRALPAKYFELLALNVLKVRLADAVTSVTGIGCEPLGWLASDVKN
HQDDPDFYDEREERSTARVIVDRARLWAIGTVGSWLSSLVLVGMQVPAATIVCHRMLAEPGRFGSVVECVRHIWASEG
LSGFYRDLPLEFSLLIINELM

>N422 SAM complex protein Sam35 (metaxin-like homolog
MHLSLLEEGSLPCLALLFILGAIGARAVFRFLREEPEPKTSDVIDRGDSSVTHIKLHTFKQPASAQTACSLSPFCEK
LELFLRMAALDFKAIDGNVVTAPKAKLPMIEHGENLVPDSELAIRYLINTFGENKTHLGRIRIKLTPEEQARSVLLT
NVTNDSLYQLLLHARWVDLSVWNVVKGLYFGDLPLPFRLLIVPSIRRNMVGWLWGHGYSRYSQKDRVWLARREIDAL
ATILGDHPYFNGDEPTPVDAAVFGILDNCIYGIGSVYGIRDHVQTKKNLVAFVEGIRQEFF

>N423 FAD-dependent pyridine nucleotide-disulfide oxidoreductase domain-
containing protein
MRRVLGSVSREQQVVRSGVVATARSVRSYTTAAAASATVSGRKWDAIVVGGGHNGLVTAAYLAKAGKKVAVLERRHV
VGGAAVTEELLPGYKFSRASYLCSLFRPQIFKDLKLKEKYGVKLYQRNPSSFTPLLDGRYLLMGGGTMEETQRATIAQ
FSKADAEAYPEYEAMLDKLVHFINPLIDEIPPNLGESPFSGSPKQVLDKLASLSRLGLRTAKLGKDIAPLYEIVTAP
AAQILNKWFESEPLKSTLATDAIIGAMTSPQVPGSGYVLLHHVMGETDGIPGAWSYVEGGMGSISRAIASAAADEGV
TIVTDAAVKSIIVSERGASGVELADGTKLESDLVISNATPEVTFHSLLSQESQARLPSSFROQLKHYDYTSPVMKIN
IALNQIPNFTCLPNQAPGVAGPQHRCTIHLGAESMADIETAYQDALQGTPSRKPVIEMTIPSSLDPTLAPEGHHVAS
LEVQYAPYHIRGGTWDEKTKEEYADRVESLIDQYAPGFKQSVIFKDILAPPDLERVFGLTGGNIFHGAMGLNQLEFFM
RPSSGFARYQTPIPGLYLCGSGAHPGGGVMGAAGKNCARATILNNA

>N424 mitochondrial ribosomal protein L25
MRKSSVVLTRNPYWRTSILQFKGYNDSWDRVVQSLSVVEHLEAVPRPFLGQKACEKYRKRGLVPGVLKGLGAGYFDI
PIALRISDLVSFRERGGFLNREYKLITENKIKYVKPVDIVLDQTSMAPEHIVLOQELRELTPPPVLTEEEEKTKAKLE
RLMTSHFYGAKTYGPKNPIPLWYKEDGGVV

>N425 mitochondrial carrier AcMC18 (2-oxoglutarate/malate transporter)
MASTQAKNPYDTLIQFVGGGVGGCVASICTHPVDLLKVRLOVQOGSASGLAAPQLGLWKTTVSVFKEGGMVALYQGLS
ASLLRQATYTTTRFGCYMYLRDLLADSQGNLPFYQKVLASMLAGAGGAVVGTPADVTLVRMQADGRLPPEKQRRYKH
AVDGLIRIVREEGFFTMWKGCLPNVYRAMFMTAGQLASYDQAKMLLLATNIFKDDPVTHFTASTIAGLIAAVITSPL
DVVKSRVMNAEKGYYKGSIDCTLRTLRAEGPLAFYRGFLPYAIRLTPHTIITFLAFEQFNKACIWLLKKAGKLPTDV
AA




>N426 TIM23 complex homolog Tim50
MRRIASGTPRSYAAMSGVWTSGAAAAASFSSQSLFKCATSSAAPLFTRSASLATPSTARLFARTTKPLGLAGRPLOQ
RFASTTAEGVQASGSGRARITAIGVLIAAVGGVTGVVYAAEGGNQGEEAGLFANLKKKFTAQTNKLLNIDENKKILP
DAHPPPYGKPITVVISDDVLLVQEYQPLSGGMLTKKRPGVEFFLAQLSQDYELVIWSLOQVMSFGPVIEKLDPNEEA
AHRVYVDATVVNAEGMNVKDLKFLNRPLDKTIVLDISPDHVVQKENLIVAPKYDGRLEDVYLLEMLNFFRLLAASSK
SQSGVPDVRNWVAAMNKKGPQYFKELYADAVKKAKDRAEEERKKREEQLOMRDVGNTGRKW

>N427 ubiquinone biosynthesis protein Cog5 (2-hexaprenyl-6-methoxy-1,4-
benzoquinone methyltransferase)
MRKASTTTVPMFAGMGAVNRTVSNASFCLLPSFSFASNGAKSAVIGSLLOQRTYSTSPSPAAASLHASPPPANAAPKQ
REEEEEVTHFGFKNVRAKEKASMVGEVFHRVASNYDLMNDVMSAGVHRYWKDRFVTTLNPLPGTRILDVAGGTGDIA
FRCLDRMKSTSTFFSKAPGTGORASSSVTVCDINPSMLAVGKERGIARGYTESTDPSVAWVVGDAEQLPIDDASMDA
FTIAFGIRNCTHIDKVIKEAYRVLKKGGRFMCLEFSHLENHLMQQOVYDTYSFQVIPVMGHVVAGDMDSYQYLVESIR
REFPROQEVFADMIGQAGFRAVTFENLTFGVAATHSGWKL

>N428 transmembrane protein 53-like protein
MRSKARALTLHVASRTTAAGFLRCASSWTSPAWQRDGEFSFLPAQAEKVGQKPRPLVLTLGWLGANERHLGKYSSWYS
SQGYDTLSFISPATSILFPQFGRKHAAQLLDYAIDLSEQTKDGKQEKRPILFHVEFSNNGLYFYANVLOQQVARSSQYE
RVLHSTLGCVFDSTPSHLSVEIFTKGFGGALLGAMGITNDGRPAYDHWLVSPIIRALFSVALAPPFLRNNVSSLLES
YVRFQPKCPQLFLYSKGDELIPYTDIELAIRATNDLGIPATGKCWEDSPHVSHFRMHPEEYREAVAQEFVEGATERWH
HHGQHTAIVQQQPAPLSHAGLDKVVEEWKRLIIHF

>N429 uncharacterized
MLRRSIAPVTGAGIQPATSSSCLVARTASAFVSSGSSQGQPILFKRNIQKYWSKEARQFKGKRPVKVMSIKRAARLA
ARRAAEEAEAAHLDSKYGTRCTSAFLAERVRWNEDYEGPVISTPTEEPKKTKREVPIATGAQEEKPSFFARLFGRS

>N430 uncharacterized
MSPASKMNMVKKGVVATPIGEAGQGFSTAQKVLRMSGALRONWRGVHPLQPERQMOPSRARLLLRQRTNFRIWKTWA
GKTKQLALSPRIYGSVTTVIVPTWTHTAHPVDESYGHDASNETEFYPYKSTVKGTRHRDEKTVLGIINDQ

>N431 uncharacterized conserved protein
MNRSTASLARCAFSPRGTRSSAVPLLRTVQRGLATDDQGQPLGGGMEFDHLOEIEVVGNSLSKSGGIVEVTARGGGTE
VVKAQIDPILAGDAALLSKLLTQAAQDAYDQVQYEVKRKLVEVSMRDRRKQOMKERDQMATIDLEAFKEK

>N432 uncharacterized
MEGGGNQONEACAGLFAHADSVCGTATATTTNDALAPACREATARALSCLRAKSTFMGPRARVVLECVAEHRRDPSPC
NGLREDFERDTTHIREQAKLDEGWQKRMVELCEGPFTRLHKCHALMAAQGGEQRLAEVCEEPLDEMSACIQRVACPA
RLSAVRACLQSSGGREEVCEVEVDRWVGCTLNTAVESLRGLSGSRA

>N433 uncharacterized
MKARSSLLATVRCASGAGGRLPAPRLSATTLGAGHLRSGRTATATLARCSLRPSHQPWQLSSVLLPRRDFTASAAPS
SGQPEGEATSPALIKETSELFYQQLEFVAKDEKAAFHLYKILNSLTRNRAFAVEFGOQREGGRAIDQLFRLFREAATTH
YSQEKILAVLTNLARHDATQRRAIAVSGAEPLRQALVCKTTLRGVVAQAVQLLNVTLQSKAELPSSLFEGYVPATMD
LMVDFADKPELQLDLIHLLGLLSTDCAFEDYKKLSPLGAAMLIRNMOAYIFEPQSDSFIAROMTETLOALHRILSRR
PAGGEHSEEESKLAQAFONTFLEHDSKARYAVLNGLNCVVLLTKSTNPTVSSLATEVVELLGRDNPGVFAEVAKIRS
SQE

>N434 2-amino-3-ketobutyrate CoA ligase
MRRVVSKCPVTLGQRAAAQGAIRLYAGKSSGASVYAATLQPRLDQALKEIEEAGLYKRERTIVTPQSSSISVKERSE
PVINFCANNYLGLADSQELTIDVAKDHLDKFGLGLASVRFICGTQSTHKDLEKKIAEFHKTDDTILYTSCWDANGGIF
ETVLGEGDAVISDALNHASIIDGIRLCKAKRFRYKHLDMADLEEQLKKADGEGAKVRMIATDGAFSMDGDVAPLDKI
CALADKYNALVMVDESHATGFFGPTGRGVPEYFDVMDRIDVTNSTMGKALGGATGGYTTGRKAIVDLLRQRSRPYLF
SNSLPPALVGATLRTFELLTTSTKLRDQLEANTARFRQGMKKAGFNVLGNDAHPICPVMLGDARLASKMAEEMLAHN
IYVIGFSFPVVPKGEARIRVQLSATHTPEQIDKATIAAFTAVGKKLNVIA

>N435 mitochondrial carrier AcMC19



MTTTEHKGAVPAAVAPRKDPVRTANYLLYGATIAGICSKTATAPLERLRILOMVEHLHGGEGRYQGILRPLLIIAREE
GIRGYWKGNATNVVRIIPTSAARFYTFEIYKTFLRREVRRDOQLNTGEVLLASASAGTTAAVVTEFPMDEVRTRLTVQT
AGNTYYRGVTNAVLSIYRQEGLLGFYKGVTAAVLNTAPYIAINFTTYEKLKEYTQAGGGSPGTVLSLAMGAIAGTLA
TTISYPADLIRKRIIVQEMGGKEGTYGGISDAVRKIMREEGPKGFYRGLTATYLKVVPSTAVIWWVIELCRSLSTNP

>N436 Complex I (NADH dehydrogenase) PDSW subunit (NIDM/NDUFB10)
MSSGRAVPDFNDTDFDTEDPVAYQKATRQRVVEHIVATEEMAELQTQLSQCYYREGVNYRKKCRPLAEEYMKRLEKW
KAYIPPEGEETDSVVRMRS

>N437 carnitine O-acetyltransferase

MRSTRGANLQRLAHKSTTAVTGARALLPAECRATATRTTPPPAPTYAYQDKLPSLPVPPLEETLAKYLRSLQPFEML
GIFSPEEMKRTRALAEEFKAAGGRGQRLOSKLVARSQQKRNWLEEWWLKYAYNIWRCPTPVNVSYYFLEFDEKVQGPE
RPDVSQSLVASLCIKGVLDFKAVLDKQGVPAEMMRGTVPLDMSQYSKLFTTARYPQOGEDYIATFEPEPYVLVLSNK
QFYVLDVLDKASNRALTVKELQAQIERILOASQESNDGLGVGILTGEDRDKWAKARQELVSISATNARNLDVIDKAL
FVLCLDEESPRDVDTAGHLCLVGNGENRWYDKIVQYIVFKNGRGGLNGEHTPIDAPTAGAMTDHMLRYLRRAQESSL
PSEEQSVASDLRAPTKLOWTLSPSLRTAQEEAVESYGKVGQDVDFRLLHFRTYGADWIKEKAKLSPDSYVQMALQLA
YYKLYHTGTATYETGQTRQFYHGRTETVRSFCAESVEWTKAMTDASAPKQKRIDLLRKAIEHHSKALMADATNARGV
DRHLLGLKLVAMEDEEEKSLGMPELFKDRAYAESSTFRLSTSNMPGKLYISGFGPVAADGYGVCYGTRNDMLQFTIT
SLRSCPTTDSARMRETLHNTLVEMGALFADAGQAKL

>N438 iron/manganese superoxide dismutase
MMKRASATRPLLASTALRFGASSPSSSALVGGAAKWRVLSSSSSMOQRRSIHKLPELNWLDQPAALNTCFSEEAFKQH
LKKHHMVHLOATNKLIEGTDMETLSLEELIVKASKNKSKTVLLNHAAEAWNHNFFWQCMSPTPSAPSPTLINSFELH
FGGLEQFKEKFEQFATVHLGSGWTWLVDRDGHMEVINTSNSGTVITDPQYTPLLVLDLWEHSYFLDYRESRKDYLAQ
WWKVVNWKEFVAGQLKEAESKNTWMQSSTSAQALKPYPAS

>N439 mitochondrial translation elongation factor Ts (EF-Ts)
MKSAFACRAAFALAAATTGSGRGAAVFAVRSSSSLVSLRTPASGGCSNSRAFADAAAGGGGGGMMGQIKELRARTGA
GVMDCKEALAASAGDPAKAELWLLDKARSRFAKKAERPTTEGTLALALASSEALLLELNSETDFVGRLEGFQKLALD
AAAAALARAGQVAADGQGPHHLDSAWLSALPLGDGTPKTVGDGVVGLEFMQVGENMKARRAVLLRTAGSEGALGTEIQ
GTGLPHTGTLAALVALQAQPSGGGGAAVGEKLVPLANALAKHIAGINPRYLSLEDVPETEAKEVGKEHVVLEQEVTY
GEETGRVRELLEREGAKLGARVSIVHFVRWKVGDGLEKPTTDFAAEVEKELQRSTKH

>N440 terpene utilization protein AtuA, putative (DUF1446 multi-domain)
MEGASGKVVRIGGASAFWGDSPTGAWQLVGSEGSNLHYLVADYLAEVTMAILARQONKEGGGFVGEFVQSVWKPLMKQ
ILANKTKVVTNAGGMNPVACKAATIEQAARDAGLPVPVVAAVAGDDLMPRYEELSAKSAFTTFEEVPGEAEPKWHERG
KLMSFNAYHGARATIAEALDRGAQIVVTGRCADSALVLGPLVHEFRWTWADHDLLSSGSLAGHITIECGCQATGGNETD
WELSLAGGVDGVESGRGWDNVGFPVVECRADGSFVVTKPKGTGGVVTTATVGEQMLYETHNPAAYILPDVVCNWEQV
RMKQVGPNRVLVHGARGLPPTPFLKISATSVDGWKIGGTLFIGGIDARKKALAVADAILARTRRILSMRGLPDFIRT
HAEVLGAESSYGPHARPEVMATREVMLHITVHHAEPTALGLFAREVAPAATAMAPGISGGGTGRPRPQPLIHHSAVL
VSRKEVPASLEFVGDQPETRVPSTFEGPYSTSFPSPYTSTSGGAAAPFAFPTGVEMVEVPLVRLCYGRSGDKGDVANT
GIIARNPAHYPFLRSALTEEVVHRYLAHLVKGTTRRFEVPGISGLNFVLTQALGGGGLASLHMDRQGKAYAQILLSL
PVTVPROWLAATDSPARL

>N441 mitochondrial ribosomal protein L49
MMRRGTAVLGSCVRPSTTGAYAAAAGWRRTIAGSTSTSATSETVVPLGSLRYPPPHSEEAVTGAGPTGYKPPLGNTD
ALPFRVLRTKSGRLPIYTDYKNGRTKKITILRKFSGDRKELREEVWRVLGGPKNPGLEVVERAGSLEIKGDYTWQLQ
MWLKRLGF

>N442 glutamyl-tRNA (Gln) amidotransferase, A subunit
MEATRKGGRAVYRLSRGARRCCFRETSDCGSRRLYSGTSGGSADLVRQSLADVGRALAEGRTTSEEVTRACLLQADH
TATLNAFVSRHSDEHLLSLAALSDKRRRDGHQVGKLEGIPVAVKDSENTHDLPTTCASRMLKDHRPPCDAAVVSALR
KEGATIMGKTNMDEFSMGSGNTQSYFGPVINPWSPSTKPEEAFVAGGSSGGSAAAVASDSCFGALGGDTGGSVRLPG
AYCGVVGFKPSYGRISRWGLVAYGSSLDTPGVLTKTVEDAATMLGVLAGMDARDSTSVDIEVPDYVKSMNQPRKLRV
GIPKEYLVKELSEDTRKLWEEGAEAMAQQGAEVVEISLPHTQYALPAYYILAPAEASSNLSRYDGLRYGYRGAGDST
TEMYSSSRSEGFGEEVQRRILLGTFTLSRRLYDSYYRKAQQIRRLVLNDFETAFGQGVDVLLHPTAPTPAFALAEKL
NPVDMYINDIMTIPASMAGLPAVSVPVRQSAASNLPQGLQLVGRYMDEGTLLAAARLLEQAFPRAHALRPPLA




>N443 CHCH domain-containing protein
MGRRGGSSRSSARPASKPTATAAPAKKAAPPATQQORAQPPATQQOHAQTAPAMGGGGQSFLGGVAQMAAGYAVGHVAS
RAIENVIFGGHNATPEQIQKAEEQVQQGPCARPYDGFLKCLKKNEDDATECDWAYDMFKECQTTNRANRDFGYGGES
KEQSATY

>N444 mitochondrial fission process protein
MDDPKATELDVLRDTWARYLGYANEVGEACRGVLPLSLVHASYGLVGLYVLADATHKGRRASHRKHGSVAERRFDIV
DNVADTLLWQTLASLLVPPLLINRTCKLTAFGLGKYFPPAAYPSLTPRRRALVQTAVGLAVIPFIVHPIDHGVHFAL
DHTSRVLSGIIRRKYFPVPSSSSPPLOTPQOGSDNQQQOHE

>N445_putative_CompleX_I_(NADH_dehydrogenase)_MWFE_subunit_(NIMM/NDUFAI)
MSKAYGLFYSWELLPALTVMGVFLTTVPMGTYAGFKLILGEPKKIAAKAIEYESELRNHNHGVKKRYYGHSKTASSE
TH

>N446 uncharacterized
MORQGTKIVAGIAVGRGAARLGRVAATASVLSSRATFHGYAQSTTTRSAGWKLARTAPFSGPAGLLLHRRCLASSAT
E§RGDNKQKKAEVEEEDTEEEETDDDEDDEEEDEDTEEETDDEEEEEDEDEDEEKSKGAPAPAGVSQAELAKQRKEA
KDLKRLERKERQQOKKKDIRKEQLQRRREQDAKKKEKEELKSREGARKKEKKEAVVSDIDWEEDLEAGTTAAAQAAKK
SNKKTSKKRQKDAAFVPAVNPNLFNPE

>N447 7Zn-dependent alcohol dehydrogenase
MRGVRLASFGEGDPHSRLEVRDDLLVPPLNPSTNDVLVRVEATSVNPIDLAMRKGYARKILFRARAKESPMTLGFEDC
VGTVVQTGKSAWSFKVGDRVWGSTSLFRDGCNAEYVLVEEPALAQAPANLTSVEAAALPTAAVAAWKALVESGQLGP
VGSPSPLNPSATTDRQRVFINGDSDGVGVIALQLLKHYGHHASAVCSAPNVPKFTQLIDAGGGEVIDHTREPDWAAR
LAGEGKEYDVLLDTVGTDEAEAQCVKLLKRGGKYLSLRPLVLDLIHEHGPFMGAMKGWIWS IVKKQVEMKKEKDVLVN
YVTCGPDGKVLEQVRRLVEEGVIRPDVDRVFDDLAQLPEAHALLERGEARGKVVIKVQDPLTAAAAAH

>N448 adenylate kinase
MRRNLPPFSISSCLSPPLRPPQAVLRRAQGAGSATRSCVGEQQQORFCTTRLTAGPPRAARGTTSWLSLOQRPYSSTAT
AAAAGAKTVKDALSAVPSAPDMTGKPSATVTSPKDGKDKSDGEIKNSQLMFDSVWNKLKAKY TEERMVEFPKEITIWLM
GAPGSGKGTNTPFILEARGITASPVVLSDLLDSPEFRVIKAEGGMISDAQVTETLLETLLODQYRVGALVDGEFPRTE
IQVDHVSLLYDRMLTLKRONPQLYPRPVFRMSVLFVEERTSIERQLARGKRATIHNAKVKETGIGELAPERPTDMSE
KAAAKRYAIFKQHFATLTTLOOQRFPFHLINAQDSIEQV

>N449 mitochondrial ribosomal protein L40
MMKRLVVARPSAVGVAQSSLLSSSFSSTTTMCLRSSSVAGIQISSRSYAGSFTKKKKEKKKSGGGEEGEAAEGKRED
EELWKLRPOWVTLTRTPEQLAEEEALIKSYAKLKMKQLHEESRQLSKMLKLKLEALNELPPDLRAEALVEEVSNAPR
ERVLPLWTAPIPGYQDSLPPEKRDEPFDFTKLGSIRKRSS

>N450 uncharacterized
MTLDSIKAGGSALLASLLQGGGESTPTGLLAGLGVTAAALGLGAAYMLVLRQPSYASFQLNASFPTVPPNVLFDFLV
EPANYYDPRINRKGYRPVVVEREAGKIAYVLEDDALGGLLHFSTPVVRRFYEHPDGRDSTDGEDKRHSGSRVLILDC
CALGVEVKIIWHFVGTNMEGEGGGEGGGEADVGTDVKIKVSLOGPWWKLKLMQTGMKKEIGAKLAKLQLLAEQEGGL
N

>N451 hydroxyacid-oxoacid transhydrogenase, mitochondrial-like
MKRTCSARRAAVVCRSTAAVAQGSSTRSLHSAQPTQSGHRAIPPHHVHGPTCPCSAAHNPQYFYRGLLGAEGAEARA
SLTRPGVRFARRTQSTPTTHARLSSSAATGGLSRSGPKESEADYAFEMAGSNIRFGVGATREVGLDLVDMGARHVCV
FTDSTLKDLAPVITVLQSLODAKVNEFVLYDKVKVEPTDASFKHATEFVTQTARKVTPTGHFDAFVAVGGGSVIDTCK
AANLYATYPPEDFFDYVNPPVGKGKPPPGALKPLIATPTTAGTGSEATGVAIFDHVERNSKAGIAHRRLKPTLGIVD
PENTKSMPPQVAAASGEFDVLCHALESYTAIPYDQRTPRPATPLLRPAYQGSNPIADVWSLKSLEMLAKYFVRSVENR
DDTEARAQMALAATYAGIGFGSAGVHLCHGMSYPVSSLAHHMTYKPKDYNVDSPMIPHGMSVVLHAPAVEFRFTASAN
PDRHKQVAALLGAKDIENVRDSDAGPVLADRIIELMKRLDIPNGLQALGFSSNDIDALVEGALPOQHRVLKLAPVPTG
QEELAKLEFQOSMQIW

>N452 BolA-like family protein



MSKGTGVRRLGLAMKQKLESGLLPVKLNIVDESHLHAGHRFVKESGITQETHFKVFVVSKAFEGKSLVARHRLCYSL
IDQEIKEGVHAVALTTLTPEEDKEKEVV

>N453 mitochondrial carrier AcMC20 (putative carnitine-

acylcarnitine transporter)
MSDAVKDFIAGTFGGMALVITGHPFDTLKVRLOTAPPGYFSSFGDCVKQTYTKEGAKGFYKGVGSPLVGVSAINSVL
FWTWGRSQRLFQPDKSIPLTTSQLIGAGAITGLVVAFAEGPVDLIKSKMQVQYGAGGQYKNSFDCARQLVSTYGIRG
LYQGIVPTILRNIPANAAYFAGYEYMRRKEFTGDDGGAGEKKLSAGAVLAAGAIGGVGYWVSSFPFDVVKSRIQTQPT
DLSQRQYKSTWDAMVQLNKAEGWRGFWRGFTPCMLRACPANAACFFAYETARSLLG

>N454 2-methylisocitrate lyase
MWLRGVNGLGVEATAGWRLREAVRVGVASKGGAWGGVVPVVGAPNAYAALLAERAGLPLLYLSGSTLSASSFGLPDL
GLTTLDEVVEDARRITRVSKLPLLVDADTGFGGVLNVARTIQELERVGAAGVHIEDQETQHKRCGHRPNKRVVTTGE
MVDRLOQAAVAARRDRSEFVIMARTDSVASEGLDAALKRAQAYIDAGADMLFPEALTHIDHYKAFTSAFPDTPVLANLT
EFGRTPLFTLEELSQAKVALALFPVSAFRAAARATQHVYETVAKDGSQSAATIPLMOTREELYDVLGYDEYEKALDAL
YPPPATPAAQAPAAAAPAAVASLASSGGIGTEGQSVEEAKAKEEKNEEKEEEEEEGEVLLVEENGEKKEEKVVSETA
APNNEDEKKEKKKEDEESEDEDEDDDTGVVITADSAAAIEEELASGKEIKLKD

>N455 3-ketoacyl-CoA thiolase
MKKALSRRTFVVGGRTLPFIGKGHPDFVWKKHPLEFGKKENPSLEDYITQSVQAALKDTNTPASAIEKAWIGNFAGEL
FSSQGHLGAALAGASPEFRFLPAMRVEGACASGGLAFASAVEAIQAGTDVTLVCGAEVONTVSAREGGDYLARASHY
RSQRQLDDFTFPALFAQRMKHYCKTHNVGPKDFARVSVKAYANANKNPLAHMHAVKMDLDTASTASDKNPNEFLANED
LKPHLRTSDCSQVSDGASAMVVVSEEGLRRLGKSPRDAIEVLAVQVAADNLYVDRDYDKFETTHAAAQRAFQSTGLT
AKDIGVFEVHDCFSIAEVLMYEALGLADHGKGTHFAADGHTHIDGKEFPVNTGGGLIGFGHPVGATGVKQVLEIYRQM
KGQSGAYQIPNHESKLKLGLAANMGGSDKTAVVSLFANH

>N456 ras-related protein Rab32
MSHGHGGKAAEGPATEYLYKILVVGDIGTGKTAITIRRCVENQFSESYKTTIGVDFALKTIQRSNATIHLQLWDIAGQ
ERYGNLTRVYYKEAVGAFVVEDLTRNSSFEAVKRWKEDIDNKVRLPNGDPLPVVLLANKCDLVKTPLSEEVMNDYCK
ENGFLAWFATSAKENINIDEAVNFLVENIIVHGSNDAIKGPGPDALKVGGERGGAPDSNACGC

>N457 pentatricopetide repeat (PPR) protein AcPPR7
MSFLAQSKNGFMPRRLAGLTSTSLPSPPAPTLHLARSFRTLPASAVSSIGCGSATLRWLASSSSRGRAPVVTEDKGN
RMVILGKGMIPLDVLSTQELRNEVDRLERAEHAVIQPRRYCSLLVSCTNPKLRARVLRLADKVTDVSAADSAAHGYA
LIFHTLWKSRVLORRELDPLVATILSTMRDQEVQVNGQCLNYLLNLYFAYGDVAKACDLFDLLREGEGRWRAEPNVM
TYTTLVRGLAGRDAGGQLDGSVRPDLPRALRYFEQMVKRDGVRPDRVAFTALLHVCAAEADLPRALQVWDEMKRAGV
APDTFAFNSLLHVCNRALDLDLALKLTDGMQSRQLEPNDVTYSSLIDLCCRVNDFGRAHELLNEMKERGIAPTVITFE
TSFISAYGQAGDVERCFDVLALMAQERVRPNQITLAGLVQACLNAGDFRKAVQTLGDMKRRYGLAPSAYVLYHLIHK
AGPKAKTTDLLRLLERIEATEGVPLETRTYSELIKLCGTRNELELAFLIHEKAQQQQORGGNADAGQRLVDRSLENAC
IQNONPRKALEIVDAIMQRESLKERDVAQVDGEEVVLDEEDTRDPVNVTMENALLRTVDTNTVESVIDRMKRLHVAP
NMATIDLLITHYESSGRLDRMWAVLRDLODHKVIEREDLIYNSFIKVFLRRDDTDKAYTVFTELLTRNTPLPPATYH
LFLDTRDSRTAAAGNISDNGMDGVDGDEQHAALGAESEEERAVRLRRVGERAALIPSLVKLLYERDPSAPPTALLPFE
IRFCVLHYKPAELQPLVDRLERDAGRGAALVERIQEAYIMLHEADRATELTHTLRQRGLKVDASLYNALVRLATPES
PGSALRLRALMRADRIPDEDTQDPFAPLELQPQAARPRYYNRPQOQOQOOHQPYORRORLAPDYRTPAAAERHDMEVEV
DLLDPEGEYGQSATTTTTREAVKDAAAERKRRKKEKRLLNTEKADEEEGVKKEKERAKVEPIKRPKVTGDLLSLSES
LLGQQAKKRE

>N458 uncharacterized
MRTGILGDSTSLERLVGVPKQLQVLRHDGHINWVETAAMAAAEGGHHRHGAVFTSTLLDNNRELLRVASGAASTEEG
DHLDLDLIVFSFAAADRCSLEDRNFKAAFQWADAYFRARNKPAQVGVLLVDYAVNKPAGPARVDDDRIIGLVAGDPY
LEALMRARRIVRWNATTPALDDHDHHDGLPDLSDDLARVLADFCRRPVVSLQAASGSSLRGGSGGARAGGDREFVNGL
LVCSLAVLVALLVLHLSPSLOALAAGALLPESAAELTRLRLENGAQEAMTVGLOKDNELLKEINARQKKHNDELTKD
VTDLKHRNTRLQAQVDQLTAAQLAATQTLTDRTLVISSLCQGCCQGETAVGGSMCRLCSSAPAA

>N459 adenylosuccinate lyase
MKRAGVVTKCAWPLGSASTMRSGLVGASSASRLLLRQAGGESLLLATARPLATSSHRDVFENPLVSRYASRAMSGNW
SPOKKFSTWRRLWLALAEAQKELGLPITEKQLAEMRAHLDDIDFAAAEKKEKEVRHDVMSHIHAFGTVCPTAMPITH




LGATSCYVTDNTDLIQLRDGLRIVQOHMLOQLMOQHLREVSLRYKDLPTLGFTHYQPAQLVTVGKRATLWLODLLEDYE
QLSERANRLPFLGVKGTTGTQASFLELFNGDHNKVRELDRRVTEMMGENKSLGVSGQTYTRKIDYQVLSSLSAVAQS
LNKMAVDIRLLMNLKEIEEPFESKQIGSSAMAYKRNPMRCERICGLARYVISLTDNAAHTHANQWEFERTLDDSANRR
LSLPEAFLATDVILRVACNVVDGLQVWPLVIKKHIDAELPFMATENILMAAVKAGGDRQALHESIREHSMEAGRLVK
EQGLDNDLIERIRNDPHFAAVRHKIDDMLDPAKFVGRAPQQVEEFVRDEVDPVLARDAHLLRDFDHKTAAQLHV

>N460 mitochondrial ribosomal protein S25
MGKRFWRAARQFGLEKGMPKPKTPEDWNRLYLKHQVYLHGIKSLELQMVKTGAGKTGARHFHYWKVPPIRWWNPDVN
IHEQKLLAGESKLIIEKVDGKKIELVVDGMKDEEIYNALLSHSDAAPVASKEASVQ

>N461 lipoyltransferase and lipoate-

protein ligase/thymidylate kinase domain fusion protein
MKFGKHLLSSALPAWLASYLDYKALKRATIKVQAQTGDTSLFDTLLSAEIKKADAFYKAREEDLLOQLFSALIERPGSK
RPSADEKTPLLTKGFSKSDVGADASGEAWRSMSREEVLOQRLDEVEALATNLLKEFSALNYTGVSKSLKKSFKKTGISS
EDAWLPRLHQTHFFVSRKCDEVLTKTTLIRRELKEDDRVAAKKKIAQGGNGGSSSSSSAGAADEQAPSLWAFILGTFE
THQIADNANKLVVPLVYLQITSVGVMSILTGVMTLLOQTFGTLPAGRWSSMIGPKALIQWITLGRALLTTILAIVEFEF
FSTGALPSGLTLFLVTLITSADWEFIRGAIDTARNVLPMAYSONSKKMLDEINIRFFTVFELGALVGPVVQGIILALG
WGLAVTLWVPVVFLVLNLVVNEFWIPEADSSKYSFLOSKDKETEGEKKKKKPSLLESYVRGIKECIDPTIGLVFILVI
LLOLNKIRLVIPQITAVELEFNDDSYAAWIFSTYSLGGVIGSGVYALVKNTFTPAMNMVFASTGVLILAVSWWPALAQ
ASIIPFLSHKDEWLLWVLLGAMLEFSIVKQSARTSMQSIFQYALKDSKSAADIMALNRFGVNGLATGLRFALGIPFIF
LSVTTAFLSISGGLAVIATVMFIGTYLLTKLPINNOQNLKKDKDEKKEKDVDDSEDEDKKIKKLKKRKPSKKLNRKLS
DEETIAQLVDIPKDTGVLIVFEGLDGAGKSTQVERLKSEFMQGEGYVSLVTTWSKSAHHYDLIRQLKRQTPMRSILLTV
VOQAMDFQOMIKQDVIPALRAKKVVLCDRYFYTGIARGVARGLSKTWLRQLFTADVNLEPDLVLYHQCVAAVAVSRVL
SRSNSNTAQLSDDSMTHRVIVTLKSEDGGDKSRDLSAARISVYEAGLDVANPDLDPYDNEFVSFQTRVSGEYDAMIPE
YRFKVVDGTQGRDEQESKVRSYVEPMLADLKKEVSRPFKTNLFDKNPKLDSGKKVKEYYLTKDGLHWYFRTMY FPMR
NRLSELIDLSKAPRVFLHGNPHINNFARFPGGSAMIDFDRTCIGPYLWDLVRLMVSTAFKQAGEDEIGGTFLRLGVL
QRLKSGYEWGLLHKDEPSAHPQRNEPFISEEAAPAPPAQPKPFATPPGVKGNLAPPAPLVRARSASLVEFGEGGHADP
SFYLKRLEEMRKNHADLDDSLREMARTYLEVRS

>N462 pyruvate dehyrogenase phosphatase catalytic subunit
MLRVAGVGCRGARGHCLTNDLHLHHPSSTTASALSRSFVPHSTLPASAPAKKATTQSAPVATAAALPTSSSSTSPSS
TATASPSTLLASHSHSPRAIPTLNSLFVLRNARPIAVSGVGRGPMAFGVAARRRMSASTGPNPNELPQFPHTSTPAT
SSIFKKLSRPLFIGGVGIASFAASYGYFEYQKKKRKYATSASPILDALTPSVSPDLVEQVTRKINANAQAFTVAPGN
CHITEFHTNTIASNSPIEDRHNQLLHDPQIYDGSLEFGMYDGHGGWAASEFVKNELFDFVKLELGILKLKQEKFIDST
VKEKELRDRIVDFLAKDPASPQLYEDLKGITAKQSQLDEAHREQLLTPLDALEFNPERNISQCLQLAFLRADSYFLYE
ALLDPEKLRDGFSGACVLLSYFLNDHIYVANAGDCRAVLGRKRDSSGDPIKGADTRRVWEAIELSHDHGTENLEERK
RLIEAHPNEDDIVLDERVKGSLQPTRGIGDGLFKDPNFNDALARKLENWHPPYTTAMPEVISHKITPADQFVVLATD
GLFDFFTSQEVVDMVGHYLEHMORDPKDDSHNSVQOQOPPSSELKLKLQENASSYLIGKVLNKAGYGKTPEVRMNEFCIT
LPKEAKRGFFDDTTVTVIFLGPHITSGAVQODEHGOEDTEAGTGSGGSEPVLAKPAVMERVEGLIEQKVREDQESGMM
WKAWHQSEFAGGRSG

>N463 carbon-nitrogen hydrolase
MORTLRVGTAAAVRLGASSGTCARTLHASAAVGQOSAASTNPEAVQVALIQFHSASANPDENQAKAEGFVREAARNGA
QFILLPELYRTMLPREQMPQYAESIPDGPTSRRWAGLAKELGVWLLGGSMIEPVEGQPGKLYNTAVLFSDSGDLAAR
YRKIHLFDVCVPGVVDFQESALISSGKETTTVASPFGKLGLSVCYDLRFPELFRHLAKQGMDILCLPAAFNYGTGQK
HWLHLLKARAIENQCEFVLAPNQVGEAPNKFKSWGHSLILDPWGDIVAEGGDGEEIVYGKLDLSLLGKYREALPSLKH
IRKDIFHV

>N464 ATP-binding cassette (ABC) sub-family D member 2-like protein

MSSTPISVEALTRLLRENVTKRHLVSGLGILASVGAGVYLTRKRVNOQMEAEKEHRAQODALEEATTGVVVKAKPQEN
ROQFYKRLGRLLRIVLPSIYSKEAGILGMHTFFLEFTRTLLSIYVAYIDGQIVRSIVGRSPFAFMWLLAKWLALSVPA
VYTNSMIKYLEDKLATIAFRTRMSDHLYQKYMESETYYRVGNLDSRLTNADQCLTEDVSKFSSHLASLYSQLSKPMED
VVLMVVQLWVLITRQAGEFMSGLPPLAGGVMCVWLTSKLLRRMSPPFGALVAKQAALEGQLRFVHSRLITNAEEIAFY
RGHKIEHGVIARSYYALVKHMNLIFQQORVEYTMLEGFLMKYVWSAIGMNIIAFPTFLADYKQQKIEKATGTVEGLSS
MGDRTONYIVARKLLLDSADAVERIMLAQKQISELDGYVTRVTDMLDVFEDMHDGKEVKTMINNVDDDDDGAKAKRI
KGEPDGEDSDEDDAEEESTTVKEKRIRHHDNGPAEPLDLTKPQGVVQEADYIQFDKVPIVSPNGDVLVESLSFEVTP
GRHLLITGPNGCGKSSLFRILGGLWPVYRGSVVKPSISDMEFYIPQRPYLAIGSLRDQVIYPHTVQDMHSANITDKDL



DDIMEWVNLTKVVVREGGWDAVSDWKDVLSGGEKQRVAMARLEYHRPKYAILDECTSAVSVDVEGKMYAHAQDLGIT
LLTVTHRPSLWQYHNYLLQFDGEGGWQFLPLNATARMGLKEEKMRLEAQLQGMPTMHKRLRELCNLLGEDSIALQQE

>N465 uncharacterized conserved bacterial protein
MAARRPPRGFEELFVRFPFFTPFRVVGWGTLALINAGLAESKGRSRLFWGGVSLGAGPLATAYIVFTPSHKHDHS

>N466 AAA family ATPase
MLRHTKRSQLPAAVARDLFLSWRHTSAAKASFAGGQQSYATTPPTPPESQFAYGDGSFPSVESQENGMEWVDRTGE I
PLLEALKAKAVVSLRNRRMGKTLWIDTLAHYYDVAHKGRFKELFGHLEIGKAPTQLANTFHVLPLTFAGIKSHNEDD
FRRSLNAALNQAAADFKERYNLSFELNDRDAAVTFQGLVDELKRKNEKLYVLIDEYDVSINKALGDLPLVSALQVSE
KGLLKSMENTYAEFFSRIKTACDRNVARCEVTGVTPLALNEFTSGEFNIAEHITRDRRFASLYGFTEADVRNGLARLH
RLQPEVVDRIVDSWRRDHNGYHFHPRQEVALYNPTRVLHGLRQLEQVLSFDPPLSTLRPEEAADFLLNEIQSDPNSM
PAEATLEATKSSPYASLVVAEALSSDDAELECAGGVANQFRLSHMHELNTGRTPLLSFMFYTGALTYARSPPKLKHS
LRIPNNVARKEFTVELQRLLDIDEIGVQQLRGAIVKMVDGRQVEPFCRAVSRFLLRGLDGRDALGGEDPFAQAVYDA
MLLARRPGDCVRKEYKVDPVARHSNTSGPALDVVYIGQQOAVAPQKPQHYCFTLKNVKVQGLVLGQGVQSWEKQVEIS
RTIDNMGGDDEAVLDLPLAKGDNFRKPGSTVRTVLEEAIQEARGKYVPALQAEVGEANVHCWALVRVGMTRIVCKKV
LPVEQQQ

>N467 ribonuclease II
MRRLCRVQRLPSPKARPGQTKPLSCTVGATPASRFLSQFRCISREAGWRGINARLGVSTRQHSTTTLPRHALCTSSS
YSTRAFEPAIGEVPEDEPNLAEEGRVIEYIEDGVPKLGLLLOQKLEEHERESKSLWIVGSQDARKFALSQAKEFSYVWP
EMPOQLGLVDGITAQAVRGNAKQLAALAKEAEDLRATIAPERLOQALWEEAQLTGDSPDSPRKTITPVQAAQFLEGSTG
PLETYAAHGLLWETRVYFKPRGKTFVCRDREMAEELKDSLQDRVDSVKHSKLFLIKMRHKLERAVGGDQAPSAFLPD
IADLSKEYQACWKSLNYAEDRASTDVDLVAGGMDSLTEKQHLDFLKKYAAMIISETPSSEPIDVTEHTPLEGLLKEG
ANSVDLFNAMVQLGVFSEKENLDIILHRRPLHFPEEASTWVNEVLAQPPPDSDGGKRLDLRQLPVYTIDPHDAYEID
DGLSIQTDEDGDTWVYVHVADPTRWITPDSPLDLLARDRAQSLYLPNGVSLPLFPPKFTSQAVALRPNTRSCALTFA
AKLDRESGEIKDYKIAPTLVENVHGLTYGQADSLILSGQEKYAKATAQYLPLHLQEEQQLLAVPDADEREERKNDIK
ESLRRLGLNHKLGKKKGEASRKEAPHRTLDLQRVESADTFSNRELARPGVDKEAAMGAVWGLHEMAKLRRRYREQRG
AVIVSLPTTAIRIDDVAQHRGVRVRRLESKVTEEGANLGQEGASEEGEEEEEIEGMQESTGARMMVEELMLLAGEIA
GKFAEARGIPIPFRVQORPPGDSKYLDYLVRGKEKKAVVKSWKSLVGLPPTKYSSVPGPHFSLALDSYAQVTSPMRR
YADVLAHHQIKAALRGEEPPFLSWHEVPMFQOQTMIQRKQEFASLVEVISRRWIIQYLKENKDRPFRAVVLEVQEKRAG
GNLIGDSRATVLLSELGWRTIVTVPKSVKQGHALTLRVRTADPWTNYVSFFKLRQ

>N468 uncharacterized conserved protein
MGAASSRPHEEAEDWEDHFQHEYEQPTAANWAEDEEEEASVSVHLGPRLVRRLOQRQSGGAAARRPQQQOREKQEQQ
QRFDEAALELDVDEALPPPLSEEELDSIAFSTPLPLLLGDDDVEEEVRHGAGEASTSVVVPARRAGGVSQADREFAQ
QEVAEVRQRFRAEQEKISATEVEQLHKLRGLLDAMTRHRRASEDSCEAERSACLECYAKETDDPLACAAKARAFKQC
ATAPVRKGAPV

>N469 DnaJ protein
MRATKTASHVAAAKSIVHNQGANRSLASSLRSLNGSSSSSIIFTHSSCSNHTHCGIRNHSTVSSFTAGNKTAASSTP
LSFIVSWKQASLRQFHATSSTRKEEDLYETLGVPRTASADEIKRQYYKLAMQYHPDRNKGDKKAEEKLOQKINAAYTV
LKDEDKRRQYDQFGSAAFDGSGGGGFEGFDPNDIPVDMRDIFEGIFSGFGGGGGRRAKTKGDDVEVPLRINFHEAVN
GCEKDISYMGKLPCPTCHGSGAAAGSKAKKCPRCNGQGIEQIAHGFIPIATQCRQCGGEGTIISDPCGTCKGQGIIS
GNRKIQVKIPAGVDDGANIRLVGQGDAGMKGGKPGNLFLRVHVSPDKVFKRDGVNVHTDIPVTLAQAVLGGTVKVPT
LSGAEVEIKVPPGTQPEEKRVLRNQGVSAVGQPGTKGHHYIHFKVEIPTKLTPKQKELMEEWQKEEEQSGGIADKLK
GYFKS

>N470 NIPSNAP domain-containing protein
MRRTSSIALGRGSPLMASASRSFASATPPSQOAIWQSLTNARHSIVTSKKTEATTTPVEDPHVHELRVLTINPGHLKE
FVQVSEKALAHKTKEGAKLIGYFNVTLGECTNEVMQIWQWESYKHREQATENLANNPAWEEYTKTVKPMLQHQKYST
ILOQFPFWPLNYSQTKGGIYELRTYRLIPGAVWVWGDYWEQGLKHRSKYVQPVAAWYTEIGHLNTVHHLWRYDDMDQR
ROQLREAVWDEPGWSEIVELTHPLIQTMDSRILTPTDFSPLQ

>N471 mitochondrial aspartyl-tRNA synthetase (AspRS)
MKARLGSTGVLRAGRTGRAASSAAVPARHAAGRASAPVREGISSSNSRPGAIISGLRWGRPSSTWLPSSAAPQWPQL
RSFSTSSSPAPKKAGLGSTTPALDRTHHCGRVTAADAGTSVRLCGWLTASRDFGGVLFLVVKDHTGPVQVLVDEKRL




TPGLREQVASWRIESVVTVTGKVQLRPASMONKDMPTGEIEIVCEDIALLNPTSHTSLPFPSWSSPLHGDERDALPP
EELRLRYRFLDIRRPYIQDNLRLRSQLSLAARNYLHGQGFSEIETPTLEFRSTPEGAREFIVPTRTRGKEYSLPQSPQ
QYKQLLMVGGIDRYFQFARCYRDEGIRFDRQPEFTQIDMEMAFVGDRDVCNLTEGLVRTMWKTAGHTLPDPEFPRMSFE
RHAMETYGSDKPDTRYDLLLRDVTDILQQSRVNVLTAPLTAGASTDAAAHKKGPGRCIKAINVRGMADLSREDSDGI
OKRARDLGGKGVVEIRCGPEGKWRSPIEKHLTDGERRRLGDALEAQEGDLLLLCSGPERDDVSLILGGIRSHCAKLM
KRRGKLSIPDDQYNFLWVEEFPLEFSFESASPGEAKRIVTTHHPFTAPHPDDIDLLMSSDAEHDLLRVRGLHYDCVVN
GVELGGGSIRVHNEAMQRHIFRVLGMSDNVMTRFQHLLDALGMGCPPHGGLAIGFDRLMAILCHAESLREVIAFPKT
ATGNELMTGAPSEPGLDELKEYHISVAAAPPS

>N472 regulator of chromosome condensation (RCC1l) repeat domain-

containing protein
MKRVAHGATGRMLMPGRTATAAKLCTPPASSSMCLVEKRRYSIQPERVPKPGQGVYTCGTGRNAQLGVGDLEDYQLP
VPVQELPVGASYIDAAAGWTONFLLTTRHELYYWGSSGVYALLPMRRDKRIYYPTLCEPAQSLGIVKIRTGRQHGIA
LSKNGEVYIWGNSEFGQTGLGNKEAQHLPIRMEFFRDKSIVDVSCGLDHSAAVSKDGRVWTWGYGIDGQLGHNGTED
ELKPKELTVIRGEGISRVTCGTDFTGLLNETEGRLFTFGNGEAGQLGHGERGLCLEPSVVPLDNVKEVAAGGAHMLA
LTKDGQAWSWGWGEDGRLGHGATEDFLKPEPIPTLGPAVGVVSVSAGGGHSLALTESGQVYGWGENASGRLGLGNES
SVMTPTLIKALADKRVLRAICGLDHSLEFITQA

>N473 uncharacterized

MMRRSMAAGLPLVAVPWGAHVAWRTTTSAKGALLVGFVAGTAIPAGSAMTRVARVVGGQRRHYAQMGAQFAPGPKSF
SEMRSAAVSIKRRYMRLAVYLSVGFFFVVFPVSTLAAQAWEQRNWPTLQAKIVEVVPIEGTNKRRVTYRYKVLGRVV
EKTQVNWNVPWWDRINNTQLDFKVGDFVTIYHHPHNVMLSIFKPGNFAHPNFGRLKGEVIEDTTKPARRTLPQVGPH

>N474 SAM-dependent methyltransferase
MARRALLKRMNAGPATTVLPALHPTLAARLFPNSDHSSPEQPPRRVWSLPENCVPQLQGSGTTAASRPPPQGFVAVT
NPLTSTSAGPADDRAVLLVDPTLSPPIRVVGYGMSAVDEAYVEGALREALTYRROLAGEGRLELDDARHTSAFRLVH
ELGDGLTALAIDVYGRYADVQTYSVHWDRFLPFIRDKLWSPEFLPFLRGITVRRRFRKKRPTARFYYNPAFEFNDEQE
DDVGAAAGDADDLDEEDDVEGFDDEELDGGGDDRERAQQQQLRAGDRSAEFRDVVVEEDGLKYHVDLRTSALSSGLF
LDORENRKWMLENVFTRPKMSLLNLFAHTGAWSVSAAVKAKALTTSVDHSAMCLDVAMANFRLNGIPLAFSADKSKS
RGADKKGWQOGGRKRGEGHEFVARDAFQELIALRAKSRKFDVVLLDPPALARTSALSGSVWSAKSDYGRLVKLAAPVV
APSGYIVAFNNTRSRSEEAWVREIMEKGLKDESGRWRRVTALGQAADFRWRAGDERVGKYLKGLVLQKV

>N475 mitochondrial asparaginyl-tRNA synthetase (AsnRS)
MRIAGRPILAGRAPFSASSLFSVNAATKILYRRSHTAGLMPWRVSDILSKATPGQDLVIKGWVRTVRQQKQHAFVEL
SDGSHQTPLQIVATPELVKGASTGCSIEVEGKIVESPAGKQKLEMVASRLNIIGACDPEKYPLAKKKHSLEFMREIP
HLRARTNTIGGVLRVRDTAASAIRDFFHENGFIELHTPILTSSDCEGAGEQFTVSALMPASSSEQGPREFFDRTVGL
TVSGQLOAEMAACALSRVYTFGPTFRADNSMTRNHLAEFWMIEPETAFCDLNLNMRVAEHMVKAVIEAVLAKCDEDM
AFFHKRVDEGLMARLHKTLAGPFQEVTYTDAVKLLEKSGKKFEFPVAWGLDLQKEHERYLVEFEFDNRPVEVTHYPK
DIKPFYMKLDEDGRTVQAMDLLVPTIGELIGGSVREENLDTLQARMKAMNMNVDDYQWYLDLRRFGTVPHAGEFGLGF
ERLLQYVTGMDNIRDVIPVPRYRGYCRF

>N476 ERMES component mitochondrial distribution and morphology 34 (Mdm34) ho
molog
MSFQIEWPTLDEITLEKIKAQITEVMNKGELPDAICDVMRVTDLDLGNIAPTLQFMDIPDVSEDGFEGHFKVAYAGN
GSITLQTKVQVNPFAAKTVPSKRALRHLGGLIAHEPMVVPLRITISQVRIDGDLVLNIKKRAKAHDPRSDGSLILEN
TNTAVSAPAADSELSIPHIAAQFKVDPLOSVNISSSEFDDFGSVKDYLQEQVEGSLRKLEVEDFPQIVSGINKQLETA
AHAKHNTVVVLAPK

>N477 NUDIX family hydrolase
MLARGRARLSLYSGRGGRSHFSTSSISFQPTAALWQRWSGLRVDGTEDPDPNDSDYESDGEE PNADAGADVQONRHHH
HDEIVGFAINGLNRFHAHHLRRDDEWLRYALHESPNSRFLAFHKLRPMVEHRTPPTHLGPILAWQERGEVLPAITDA
KSTVLLLGQSLRETNSDRSIQEQLSDESNQINVFAFDLDPIVGDDEQEAQRYAAAHQTHLEVRTTFEEPRAIVPHLP
PWEGGVVAQARSLLHWHKKNGFCAACGSTTKSVEAGYVRKCNDDKNASCGMDHYPRTDPCIITMVVSSNRDKCLLGR
KSSWPAGRFSLLAGFMEPGETIEAAVLREVYEEAGLLLDYDKVAYKLSQPWPFPASLMIGCVATMHEAETQRQKVSV
DYHELDEARWEDVKEVAAMLARSTQEGAPEGELHLPPPLTISHHLVKLWLHERKTKRIK

>N478 enoyl-CoA hydratase (crotonase)



MKATRLMGAGGRATAGRAATVAVTPCWGSGGHNQWRRSALATTATATTSRVSLEKSTSHQGVAFLTLTNARERNALS
VEALEELKATLADVESHRSFGDVRVVVLRAQGPVESAGHNVKEMRGSERDPAYFARCFALCSEVMQAVRGLRVPVIA
QVDGLATAAGAQLVASCDLVVASEDSHFATPGVKIGLFCTTPAVALGRAINSEKKMMEMLLTGEPITAQEAHTYGLV
NKVVPKAQIEEATLELAKKIVSYSPSVIGLGKKAFYQOMAQPDISQAYKFAEGVMCANAVAEDAYEGMSAFVEKRKP
TWKPTH

>N479 uncharacterized
MRRWALAASRTGFGGSGIGGAGSARNWLASSTLPQAFRWSVLRGVHTQSAGVGRGLVGRVRPRRNLSTQAPKEEPNP
STLPPPAEEPITHTVESLTESYYAFQDSVLNIQIMGNSVPRFWVGLVAFGLFGLGKDLLSLGVADQIEHRPDLTTEQ
KLQLSALAGDKEDFVLTQLPTAVSMSDPFTLLTLPLLSSLFAASVGIWWGRFRIKKLFDKEFVFMETKKGHVAPPEVI
DGARKGIITRGSTATAVGTMALTTTYISFYAIITRVWFRDYVEQMNEWKWTVPAGKEGELQRKLPSDLELKAFSAAS
FVYFVFIQLLVLKFTPFVILPSLTALFPLTAVLAQSPVFLRMODKTKGKLETLEAKGVFGKLPSGEGKELDFDGEGA
DEGAYGLHSADHDDDDLGSRPAAGDGSLSTKPNNVEFDKTAGATRVRAIVSRRKREQSADGAAGGGDEEHGKENQWGD
VVLEDEQNQQQ

>N480 acyl-CoA thioesterase
MRRNLSMNAAPLKLLRPRLCSSSSSLSLVARPRGVSYMSTTTTSTAKAKRPRDSLVERDLREFSTDPRLQEAFVNSSG
KIRLGMVLEELDTLAARVGYAHVLGTPRVAQLEERRKEGLEVPTIVTAACDRIMLLNPISIDRDLKLRGMTTWVGKS
SSEVRVEVSSVRKDPQGNDEATPHLVAYFVMVARRNGVNEAYPIPPLEPVSPVEKRHYDQGASNAARRKEAAATSLL
IQPPKLDEIKIVHDMFARQMHQGQAQQDASEVPMASACHSSTOQWTHPONRNIHGNIFGGFLMRQAFELAHVTCGLET
GVMPTFLSMDDVSFLRPVHIGSVLALESQVVYTSTSTLDYESDQDRDQQSATGGAKQQQQGFPLVQVRVQANVGNFEG
TAFEPSNVFHFNFKAGANQRKVVPNAYSEAMAYLDGRRRMIREKTLRQDIASYLEGFGTAHVE

>N481 dihydrodipicolinate synthetase
MQRSTLRRLSQRRSTAQKRNQONVKKKKMRRRVVSSCVPWLPTRPGLAECRAAGGGSHALTARHNSTSSQTKRFEGE
IAATLTPMDSNAKPSLGRVKDYAQKLVSDGCSGVEFVCGTSGESMSLTLDERKAALEAWVKNKGSLNVIAQVGTTSLE
QTRDLAAHAESVGAAGIATMAPFFFKPPDVSTLVDFCASVTSAAPKTPFLYYHYPGITGVNLPVFDFFEKAHGVIPT
LRGAKFTGTELGDYYRTLCFQGGRYDILMGFEYMHLPCLPLGSKGGISLSFSFCAPVYAKLFKAYHONDLETARKLQ
LVIAEFMAALAQYGFVPASKLLMREWHGLDMGPCRLPLRALSPDEEKRFMALKVVQELHSLL

>N482 calcium-dependent serine-

threonine phosphatase (calcineurin) regulatory subunit B
MGNDVGRISAKDFEGVEDFTEAELHKLHRRFQKLDKDGSGSISADEFLSIPELAGNPLLSRITIATIFDTNKDEEIEFT
EFVKALSTEFTNRDNLEGKLRFTFQVYDIDNDGFISNGELFQVLKMMVGSNLTDAQLONIVDKTILEADEDKDGKISY
EEFVKLITNTEELGAKLTITL

>N483 lysophosphatidylcholine acyltransferase
MRGLAKGLRHAASAPFTRLAPTGFTASGISSGPTANGYRRGAVLPICWREALVGRGHLLRPLGQAALQRSGATRTYV
SKAQQELRRRNPSAAANTPPPPPPGKEGPSFGERLVYIAAVASFFVVPAVVWYRHGDETIRAQLSSHKNAPAASSSAA
GFDAASDQODQHOQAQEQGLVSAADPSPAAVDGQOQQOPEATSTVNPFIYDSPLTLYEKVKLTFGALVLLPIRVTLLV
PALFLTYLLAKLSVVGLPRPVCERIVDGRTEVVVDNNAAGPIPAWRRVVFLNPCRLLVRYIMFLMGFHSISIKGTPA
SKREAPIVVANHVSFVDPFYLFIAYLPAFVAKKDVENLPVVGTVALALQCLLVDRRSTTSRKDTLDLICRRAGAVGH
GSAAVEQKEQDGPATQPPEDEQHHHHHYWQQLLAHNSVALGFSRELTYLSALPKVAYQRQFGEDDYAQVVIFPEGTT
TNGKALITFHQGAFVPGVPLOPVLIKYPHRHFDPSFPVGISLARLMLSLLCQITNHLEIEFLDVYRPSDQEQKDPAL
YAHNVRNLMAEKLGVEVTEYTYEDALLMVEALALNMKPDRVNIPVQRVKKLYQEMTLKDLKQLLWRFRHIDRDGDGL
ISYAEFAHSLRLPEDSAYTRDLFSLLDTDETGAIDFRKEVVGMSSLNRKVNKQQITELAFTAFDKEGRGFIEREQLR
GLLHEVFPTIGEDQLDALFNAADADKDGLISREDFVRLAEEQPGYVGIMENATRNHHRIARDATASATIQ

>N484 mitochondrial ribosomal protein S10
MSWRKAELVISGYHKRVAKVAQDIATAAEMVGMKRVGPIPLPTRHKRFALLRSPFKHKKSYEHFEIRTHKRLIWIEG
PPEQVRKFIDFTVDTMEPIASVKVREHNYHHLSSFYSPPTTATQALQEARQAALGSPSTPPS

>N486 cobalamin_ adenosyltransferase
MKRFVAGTRVGRFSRPLFSNCRPVLCTSHAWADSRRGVKIYTKTGDGGESSLFTGERRAKEDVVFHALGTTDELNSFE
VGLAREYCEQSKNGLDEKLOMIQSLLLDIGANVATPRNAADADARLRRTEFSDVHVTTLEKWIDELDAELPPLKNE T
LPSGGLASSHLHVCRSVCRRAERLVTPLVKDGQASPAVGRYLNRLSDFLFVAARHAAKAEGKEEVIYKKPKD



>N487 L-gulonolactone oxidase
MMMQQOHEMDQAAPRTGHAHRSLORLYIHCGHVVGERTISELAPVPTAASSITRIANYQWRNWAGIHTATPKYLYKPT
SAREIVEVLATARAAKEHVKVVGYSNSPGDIAVTDGYMISLENYRRVLSVDRKTGLVKVEGGIKLODLIDDAARHGL
AMSNLGSITWQSIAGALSTGTHGTGIKLGILATFVRELELINAQGQVLRCSATERPELFNAARCGLGALGVISTVTI
QLEPAYQLHAVEVPMTLEAVLSSLNTIIHSAEHARFWWVPHTNKCWVWQANRTKEKAAPPRFPAWONLLHILVERKL
YEFLLWLGTFFPRLVPYINKLYSRILFSKRRETIDRSDKQLTFDCLFQQHVSEWSIPVANTATAMLRLRDLIKDLDL
KVHFSVEVRFTKADDIWLSPSYGRDSAWIGIIMYRPYGRDMPGTKVYFDAFEELMKELDGRPHWAKAFKMSEVEFRQ
TLPHWDDFKRVRAEMDPTSTEFSNAYLDRLEPTQKQPTS

>N488 tetratricopeptide repeat (TPR) domain-containing protein
MOAYVVEDEGAKEQSSEFSIPPLQGLONRTASLPSQSTNTRVSNHAVKEPEKRDWNEEFQKLLEFPTNTPQEAAERAM
AIKSFADGFVKTARPIAQTITIRERSQPVHTQTYKPVPDGKAATYNVDGMTFQFPTGSDGYPSTAEEDLKKEGHYMKS
LIALLSSGVDRVALPMTCLVQHLGFALRVSSSAPFGQADLVYGAEEGEDFKDTSPTGRAIVINICSVENIKPQITIEA
GGATREVYIPGVRVYLGKDGRYYFASLENLLPOQMLEHGAVLHRQYIQRLPSPLSVGDKEAIRAAGKQLEEVNLEAFA
AKLSDREFTLTLAQLFDELHKEGINMCFLGRLRSKVTSKRISRLLLEKAVTRTVNKHLHEKLRATGDTTPQTVLVEY
FDLVFRPSEESTALWEGEIRQRLETKFPGVLSSGERASESGWKLRANVNMRDLFVSLSQRNGIQWKEGTAERVLENG
ATESLADAFVAAESTVKRFEVAFGETLHALGRYDDSELVHKERIAQREATGDPILTAAAVFHLACEFYKANERYGDAE
EQFKKMVSLAEKVRPPTTSAAGGLSSPRGGTAASSRGQVHVATALLHLVDEFYFFCGRENDAEPVLORAMDIROKNLG
SAPLDYALCLEKVARMYRVMGKYTESERMAKRSLOQIYMESLGVDYPATIEQRNTAAFVHFLEGNCAAAEEGFKNSLAA
SERSYGSSHLCVAQSLADLAIFYCKVKKYNEAEALFKRAITIREEVLGENNTRMAASLQQLAYLYTALGRYSEATDL
YNRSLAILQSCLDSSHPDITDALNKLAWLQLKCGNIKKADEIYGKLSEDNENSLGKEPPTIVRTLWELSELYQALGK
YDQAEEVIKRALITIKQONTPGQSVTDIAEWLNNLAELHYRKGNYGESLLLQORSLDINIKTFGHNHVQVAEGLHNMGN
LSYRQGDYETAEELYKRSVAIKEHILGRQHPDIAEYMHTLAYLYTTQGKYEEAKGLYEKAFTILLOQTFGMDHPLMAL
NLNNLAWIHFKQAQYGKAEELYSQSLAIREKTFGKRHPDVARSMHDLAELYHEQGKYKQAEKLVHKALVIREQLLGP
DHSDVARSLTTLAKLHFSLGSYTEAKREHKRALKITTQLLGPNHIKVGQSLHDLAKVYYRRGTYQRAEELFQRALQT
REAALGTNHPDVAQTRASLAYLFTTLGKFNEAEEYYKNALSIMESCEFGSDHPEVAQSYNALAWIYYRQARYQESEEL
YRRSLDIRSRYLGEHHPDTARSFHDLAMICLAQSKYTEAEDLNERALAIREKVEGKTHVEIAYSMHNIAELYFARSR
YAKAKGLYKQSMRMLE IVLGEDHIKVAVPMAGLAKVHYKLGEYQQAKPLYQKGLAIQEKTIGKNHPNCAASLNDLAY
LYATRGHYRKAKKYYQRSLATILQSSYGGTNHPEIALGLSSLAWVYYKRGKYNRAHLLYKQSYKMRIAAMGPEHPLVA
RSLHETIAELYQKIGKYEEAETLNKRALSIRMKAHGTSHPDVARSLENTGVLCYYQGKYKQSEELHLGALRNLEKAYG
QONNPKVAQCLDELAKTWAKMGKHDDSKVYLQRALTIRESCLGGRHPDCAESLHHLAYLAATQGKYAESEQYYTKALE
ILKGTFATEDHPEIATTQADLAWVYFRQGKYKEAEELYVQSLKVRQTALGDSHPDVARGLHDLAELYQKLGRYEEAE
PLHQKALNIRESIFGRLHADTARSLNTLAVLYQLRGMDEESEKLQLRSIEVLKEVFGESHSKLAKGYADLAALYARK
ADYERAETLYQQALDMRAQTLGPTHPDYAQNLLELAELYTKQGQYERAIPLYEKVIEIWEDKLGKDHPDLVTALESY
HACRRGQSRGPTPEKGSRDWSSLFLMASQRTHQPTASLAISLCRLLFGGTTAQKP

>N489 NUDIX family hydrolase
MRRASVLASVQGTHPWTSGGSRVVGARTLTTSAGAGSADRWKKNEFKKVVPEGDSKERAVCQECGFINYHNPKIVAGV
VALSSTGKVLLCKRAIEPKTGYWTLPAGYMEVGETVQAGAAREAREEANATVEAGSLLTMYDVPRIGQVHMY YRAKL
LSDEVSAGEETLDVALVDLDEIPWDQLAFPTVRHTLEFFLKTGRHSADAIDFKSITEQLI

>N490 gamma-butyrobetaine hydroxylase
MRSCGTRGFVAAAGKRALHGSVTTSNLLRCRSALLSSSGRSGFPSLLRSTSVVQARRAAHAQPEAHARSAAAAVHAE
DGRVEVQWRDGRTSPFHHTWLRHNCQCPKCLDSSSGQKLVSILDFPPRPVPRSVSLENGQVVVRWKDGHVSPEFPQDF
LRRYAYDQQSRHERRAMRRAAVPWTPEVLISESVALEIDYADLMNKDEAVWOWLOQLLKEFGYCLIRGVPQQEGEVAR
VAQRMGQLRDTIYGLTWDVKSIENAANIAYSSLPIPPHMDLMYYEVPPGYQFLHCLINQAEGGANIFLDTMQVAKVL
KERDEKAFRLLATTPATFHYQRSGHHLVQRRPITIELDQETGDASAFRYAPTFEGPLDIEGEKVEEYYAAYRELVRIT
NQEPDLHLWRRPEEGDLVSFDNRRILHARTAFSNGNRHLQGAYVDWDAFLDRYRVLOSQFAPMAATIPQ

>N492 mitochondrial ribosomal protein L23
MRRFEKLNPTKYWLPNIPLTLMPPARNLPSNKFVLRVOPNITKVELONYISQLYGVSVTKVNTMNYEGKLKRAPRRG
KFYSTKRYKKAIITTDDSIRADDFQEEGRRGAGFIEGEVVPTKRR

>N493 uncharacterized conserved protein
MRRSSSAFTSWGGGAIRSAASSSFSSATLASSSGSRFISSTSSPSSLSTLLKAQRSSASPSSSLLNRSLATRPSMGG
RLPFASAEANPSAARTGSIYGSVNATSLLAPLSVAATRVAGLATSSSKVESEEADEPSSRSRPSATASPPPDAQAAL




PSSAEAEAKPKLGKIRTFLKKYGAVGVVTYFGLYGATLASFYGAYSSGLLFAGDVVGLIEFLHLGDFFDESLLTPKV
GNFALAWVSTKFTEPLRFAITLGITPSISRWWTGHHQHKLEAKREREEQQQOKKEEEEENANSSTKH

>N494 uncharacterized
MORAVGLRSQFLVAKNSTAALPLWARRSFVSEAHIQAELEAARRVKALEEKNARDRATMLSTTPAPPQGKRSDEAPG
QPARLPSAENNHQPARPSAQ

>N495 uncharacterized

MLRQRRTLITSRPVALASLLGRPSAAGARALVRHGQAFSTNRSTAFSSSRWRSPLLLAAVTAMSAGAAFGLHRHRSA
FALQPQPGTEAEEYEDEGYQRLLMGLMDSARDDGEDGEGDLADAIVFEPEEEVKEEEKEKDEEELLPASRVLGAGRA
KIANEEAEARRQQLEAHLHEHIRSWAKFEKVCSQGGGDDGEEGEEQDKPHVGAKVALRYPPWMQPGESNEVAQFTIL
GASPHGQKDGVVDMLTMLTTTPPVHRMRDLYEFHRGIRDEIGKQARIVKPRMRWLVAGRPALGEFVTAFTGWGKTLVS
TYVVTAYNKTGYVLVENTIHDGEAPLPOQCFARHQEESDEAFEYILRTVTFRPAPPPSPSASLPSSSFFLSAYEKTK

>N496 zinc_finger protein (possible Timl5)
MORRVATVAKGELALLARSVPSSALLGIRQSTLASRVSASPLHGAATRPRPWSPSCFLRISARSLHASSTLQRSAKS
SMVEATSADDPTDSAEAKETSAESAATPTTTTTLNIGRIQPKLELHYTCGVCELRSTKQFSRVAYEKGVVIIRCGGC
ESLHLISDNLGWFGEDKNIEEIMRKRGEAVERGRRDAGGNILLDNNNTNTAGDDTITTDLEHDGTQTVVEESEDCIL
ITPTAAVR

>N497 mitochondrial carrier AcMC21
MPRNPSVRLSRSSSSLGAGGGPGKNSDDDEMGLWTAGGLIVAATIGWSSYAPHVVLAHRLTYATSSISLPYPAFTHQ
FHLRALHHEAKLIDSHARRLRQPLNLLHPGVLAHTAQAWAQSVVELVTVAVCSPSSDASQLRRLGAKALGLLLGSLA
SFPFFIAQNRLFAQLAGEVTVLPLKYTGLGQTLSSINYVDTFRYAFIPHLLTSVVSDAIYSYYSPREETIANWIYRK
LPPFKSRSKKVNKTKRLIASTASNILFSVLGDLVLSPLYVVSTTMAIQGSGLEVALGTPRYSSGLHCAEDIFVRHGP
LAFWQGLVPVLYSELVPQAMATTEFTALVEFNAFAYLREE

>N498 universal stress protein family member
MSVPLVITAVENEEKQRAKEESRNLPEHIVAVDGSEHSERAFEWACDQLPKDHTLVLVHGVHKPEFRVEAMPDSEGK
WMEKQRRKAFEDYEFMQSARTMHRYARLCRQHERKCEWMTVPYRSATELSDNICSAAQRRGISNIVCGSRGLGTLER
ALLGSTSSGLVHNCPANVTVVRD

>N499 uncharacterized conserved protein, N-

terminal pleckstrin homology (PH) domain
MSTRKGSPKISAFQDNFKNKKLHATFKLPDGDNFIRDFPCAFTETEEGLGDVNGRMFVTSGHLCFDANSMGKKIQKI
LPWTDIKALNTTNDEQLLVTVGDEQLAFPKFGARLEEAFECIKEQWEQPHDQEETENGGASEEADASADANDANAAA
PAGEAETVNQASGEAEGEDHHDDHDEHHDEHDGEKKGSRRSRRRRKNRGKKGPHGDEHHDDHEAAAAHKKAEEEAAL
KKKQEEEEAEKKKKEDEEAAAQKKAEEEAEAERKROQOEEEEAEKKRKEEEEAAAAQKKAEEEAEAERRRQQOQOEEE
EAAAAAQKKAEEEAEAERKRQEEEEAERKRKOAEAEAAEAERVEKERREAEEAERKRREEEAAEAERQRLEAERLEK
ERQEAEERAKREEEERLRLEEEERQRQAELERQOREAEEKLROQEEEARKAREEAERVROEAEEQARREEEERLKREE
EERKRREEEERARAEEAEKKRREEEETERKRVEEERVRAEEEAKRHEEEQQKRIEEEQRAKAEAEERARREEEERLA
REAEEERRREEEERARAEEEQRVKAEAEERARKELEERLAHEEEERRKRDEAERARAEEEQRVKAEAEERERRAKEE
LLAREAEEERKRDEAERQRLEEEQLARQAAEERERREKEEQLVREAEERRKREEEEKERQEEEARVKQEQEERERRE
AELKREEAEEKQRRAEEQAELEAQKQAETEAEAARAVERARQIETEAEVVQVQVTTATTIATTATSTPRSVPSSTVE
EAGGAWNTWVGVAAAVGVVAAAAVAAATIFMRNPROK

>N500 Xaa-Pro dipeptidase
MQORGRSVAARAFAGRARGAASSSAPSSCLSFSSAVGRRCRLVSAATPGGERRPFSSSSSSRMGLSDSLAGKRPRPMN
YGQPHPSTHPHLVKEGEITPGITAKEYAQRRENLMARVPVGTVMIVPSHPEMMMSYDIPYSFRQQTDEFYYLSGYQEP
DALLVLAKRSDSEPTHFTMFLRPRDPARE IWDGPRSGVEGAVSFFGADEAHPIDRLAEKLKDLTDGVKNILYSPDVH
LEFTHQIFALTPPEKIACPRNLLQTMRLIKSPAEIDVMRRSTETI SGOQAFREIMRATQPGITEGQLAALYEYECRKRG
SQRLAYPPVFASGIHANTLHYVANDDIMQODGOMVLVDAGGEYNMEFSSDITRTWPVNGKEFTPAQLDLYNTVLDVQKKC
IELCVSDGRMSPSALHOMSTQFITEGLKNLGLIKPGQTSGVSRFYPHSIGHWLGMDVHDVHDVSTRVPFKPGMMATV
EPGIYVSDDPDIPAELRGMGVRIEDDVLITTGAPEILTAGAPKEAHDIEAVMRDRKPL

>N501 putative Complex IV subunit Cox7a



MSSALHSARPLANTVIRRSTEKLYGQQAHIGREAQHRVIFLRTGODKFFYGVATSVAGAGIATLLFGATRLATGNGK
REE

>N502 rhodanese-related sulfurtransferase/oxidoreductase family protein
MMRRGIYCAAWAQHQARRCPFGRAVRTFASEANNSHGAVVSTEWVRANVDRIKVIDASWSLGKRSQHTVKLPGAIYF
DIDEIADKRTWLPHMLPTTSMFAAKMEELGITNEDQLLVYDESDGQFVASARVWWTFRVEFGHNDVKVLAGGLKNWPK
GLOQIQKTAADPKEHGLKFAVRKEPALVWSKYDMLDNLSPTNSDQSQIVDARSRERFYAQVDEPRADIPRGSIPDSMN
VPEFGSLFQTTHSEQGEPMHVLKSPSELQRIFEQAG

>N503 acyl-CoA dehydrogenase family member

MYATEVHTSAVREAHVEDVERLTSFMAQQIPSFVPPLOVRQFKHGOSNPTFLLADGSGTKYVLRKKPPGKLLSSAHM
VEREYMVMKALKQVNFPVPDLLAFTADSSVIGTPEYIMQFVTGRIFTDPSLPGLPPQERAALFKEFIRVMAFLHSVD
YKKVGLGAYGKEGSYYARQVATWTRQYRASATEEVPAIESLITWLSRNVPEELPGDCTIVHGDMKEDNVIFHPTEPR
ITAVLDWELSTLGHPLADVAYSCLPYSVDLPGNSLIDKDMSGIPSQAEYVKQYCOHTGRAFPIPKWHFYVAFSAFRL
AGIAQGVYKRFLOGNASSTTAGVEFGAVSKMCLEAAWSLVEAEESKLTTTGEANVRHGSPKKGVSTMEDIMAALPEPR
WEPVSERSVALQKQLWRFLVDNVFPIERQVHDEVNQPGNRWKIPPVIERLKAKAQQAGLWNLEFLPDRSNGGAGLSNS
EYAPLAELMGYSPHLAPEIFNCNAPDTGNMELLAHFGTEQQKKQWLAPLLAGQIRSCFGMTEPAVASSDATNIECRI
TRDGEHYVINGRKWWITGAGDPRCKLCIVMGKTDPDTPNQYRQQSMVLVPMDAPGVKLVRPLTTFGYDDAPSGHCEL
LFENVRVPLTNILGGEGKGFEMAQARLGPGRIHHCMRMVGLAERVLHTMRVRVQERIAFGRPLAEHGIIQQONIAFSR
IEIEQARLLTLKAAHMMDTVGNRHARKEIAMIKVVAPNMALKVIDRAIQAFGAAGLSEDFGLAAAFAGARSLRLADG
PDEVHMMTIARLELQQHKGKALTQKGGATEAIKRYQTAIAETSGVLSVAEGQDLVEIYALFKQSSAGDNTTPQPNAS
DVRSYGKWMAWAGLKGMRQEEAQTKYADKIQELQRRKHATTKL

>N504 betaine aldehyde dehydrogenase
MDASSAAHTVTLNGKAISFPTRLFINNEFVESVSGKTFAATIDPATEQEICQLAEGDKEDVDRAVAAARFAFEEGEWS
ELSSKQRGDLLYRLAELIDQEKEALALLESLDVGKPFFESFNFDLKQVVDTYRYFAGWADKIHGKSIDIPGNNVCYT
RHEPLGVVGLIVPWNFPLOQITAWKLAPALAAGNTVILKPAEQTSITALKLAELVKKAGFPAGVVNVITGFGPKAGAA
IAAHMDIDKVSFTGSTFTGRKVMELSAASNLKPVGLELGGKSPIIVEFDDVINMEKAITDSYYALFWNAGQCCSAGSR
IFVHEKIYDEFVEKSVAMAKARIEQTGNPLLDTTMHGPQVSKLQFDKVMGY IETGKKEGARLLCGGARVGDKGYFIQ
PTVFADVEDNMTICREEIFGPVMAIIKFKDVHEVVRRANDSIYGLVAAVYTRDVEKAMFLSKKLKAGTVWVNTYNVI
TPOQTPWGGFKQSGHGRDMSEYALAQYTAPKCVIIEYQTPKM

>N505 TIM23 complex homolog Tim21
MQORSAVCTSGRALLGGRVSLATACTRPVGIVGRRGVWEGALYSRPQPQQOQOSLGRRRFATDSNGGOKEPPSGTKGGLQ
AAKPSGQGTAVTVAQKVVEGGKDAGYGLVILGGVVLLGAAAYQLFSAGFAPSSPQHVYSKASDLLRRDPEVQKLLGP
NIKTYGEETSRRRRGLOSTKYFNAATQRDHVRVLFSAEGDVNAADVIADVTASGQFYLLTVEVPVTGEKLVYTNTGK
FERR

>N506a iron-sulfur cluster assembly protein Isal (Isca2) isoform 1 [paralog of
N506b]
MARTPTSAASFMRGYSALALPARTLHTSLPAALRSSAMNRVAVPSTSASSGPSCTTVPSLGRVRSRCVPSALSIGTR
FVPASSTSRRGTASAAAPLODLHPQTHPMAPSASTEDTTPVSLILDTASATRAVPSTQTILLSDRAKKKLRGLTSKR
EGGAILRVEVQSGGCSGFSYKFTVEDRPLTEEDILIEEEGARVVVDDVSLPLINGATLDWDEKLIGSKFQMLANPHS
AGECGCKYSFTPKD

>N506b iron-sulfur cluster assembly protein Isal (Isca2) isoform 2 [paralog of
N5063a]
MARTPTSAASFMRGYSALALPARTLHTSLPAALRSSAMNRVVVPSTASGPSCTTMPSLRVRSRWAMSGRSAPSALSI
GTRFVPASSTSRRGTASAAAPLQDLHPQTHPMAPSASTFDTTPVSLILDTASATRAVPSTQTILLSDRAKKKLRGLT
SKREGGAILRVEVQOSGGCSGFSYKFTVEDRPLTEEDILIEEEGARVVVDDVSLPLINGATLDWDEKLIGSKFQMLAN
PHSAGECGCKYSFTPKD

>N507 iron-sulfur cluster export protein Atml

MLRASGWRGVRSSVTASRGGTLAWRSGSGATAAISIASRGCSAPLRSTTLRYNPALTPSWGGCGLGGPARRMVATEA
GGASKAAAEGVAAKPAAPPAGTTPAKAAGPTKLKGLPDSGSGWAIMKSLSGYLWPKDNPATKRRVLAAVALLVGSKI
LNVQVPFLFKEAVDLLNATTENVALVPIAILLAYGAARVGAAGFTELRNVVFSKVAQSSIROQVACNTFLHLLSLDLR
FHLSRQTGGLARAIDRGTRGINEFVLTSMVENILPTILEIGLVCSILTYQYGAQFAALTAGTIGVYTAYTEFGVTQWRT




KFRKEMNAMESEASSKAIDSLINYETVKYFNNEKMEAERYDKYFAKYSAASLKTNSSLGMLNEGONFIFSAAITTAM
ILTAQGISAGSYTIGDLVMVNGLLFQLSLPLNFLGTVYRELRQSFTDMETMFGLLSLNTDVKNEPGATDLRVSKGET
SFEGVGEFGYTPERTILNGATENVPPGSKVAFVGTTGSGKSTIFRLLFRFYDPEQGRVLIDGODIRHVTLESLRKAIA
VIPODTVLENDTIFYNIAYGRPTATREEVLEAARLARIDDATROMPMGYETVVGERGLKLSGGEKQRIATARALLKD
APILLCDEATSSIDTATEREVQQOSLAQLTRGKTTLIIAHRLSTVVDADVVMVMKGGNVVESGSHHQLIARNGLYAAM
WRHOLEAAHHGNPTTATAPNQPSTPA

>N508 Twinkle helicase
MRVGGQRIAAGRNAELCRQPAGLWLGRTEASVMGWSRWTSAPPPLGHARPVLEPLLRSRGCSPRWLGRSFATRSAPA
SSSSYARKSAVPSSSFASSARPVGSVSGGGAPEFVSSHESISEDEITHFFSRKSLVWKRSGEELVVQTCPTCPDHKYK
MDNLFKLYISKRTGQFFCHRCGNKGSWEFDFKRLYGEIPYTAPMSAPVPASGEVAHDHQHHQHAPAPGLOEEREKPLP
DHDVVSKYPLALFNEYPQVLTFLTGNKTKVQRHLSEEVIRKYKVGATKYAFGGDSEQCVTFPWIDADAEGRNSIRRL
KIRSIKNKANQRLTPAGGOQWGFFGWHTVPADAKEIVITEGEFDAMAVYQATGLPAISLPNGAHSLPVELLPRLERFE
KIYLWMDDDIPGQEGAAKFAQKLGIKRCLLVRTKQGDPEGPKDANDALRAGKDLNAILKKAGRTPHQQVISFQDIAD
EVYRNICSPDELAGVPSKMFPSLTKILKGHRKGELTVFTGPTGVGKTTLLSQLSLDFAMQGVRTLWGNFEIKNTYLA
OKMLLOYAGKNLAELQDRAQWDEASRAFSDLPLYWMRFHGSTSVDQVLDAMDYAVYVHDVEHVVLDNLQEFMLSGQAW
GQEGVAAGNKFDIQDRALEEFRRFASTKNVHITLVIHPRKTEDDRPLNVASVFGSVKATQEADNVLILQYNKGEDWK
WLEVAKNRFDGELGPIALQEFNKRNKSYREMPTTGLLNKARKGASKGASNQPDDPQPATASSSTTSTTPTTKAG

>N509 Complex V (ATP synthase) assembly factor AtplO
MRHFALGGSSAPTRPGLLVCRVPSDLRPGAAAPLTSGSLRVRPPFWHGPRHMHTPLLGVLPAQATIGGRRHEHWGTL
KRFKELAKTPEELALKEELDKGYWGDANELLKNREGKFFFAVPKLTPKKEAIKLLDAIPASLPTYKPFDFSKVNIEE
AMHTKAPTLVLVTCKRMFATAMLDSWRKPFEAEFPHLNCYELELVQOQVGYWWFGGLFRMFAAKEIEPSRMNKVLYYN
GIRKTKRMRWDLNIKNRYCAYAFLCDEDGLVRWRAVGLANTEELAMLNKMVNKLQQOEKGGVSSSNNLASRSGLEHQOQ
KAD

>N510 dihydroorotate dehydrogenase
MMKRGSALGLAVAGAATGAGVWWGMRDAQSPLYPGLVMPFLTSRFLDPEVSHRLAVKSAALGLTPVDEWKDDPRLGV
TVWGRHFEHPLGLAAGFDKNAEAMEGMLGMGFAFVEVGSVCLKPQPGNPKPRVFRLEFDEKATIINRYGENSDGVLAVA
ERLDQFRERQKRVIETAADSAKKRGLEKGVVGVNFGKNKDRVMGGTDGEGLGDDYVELMQRLSPYADYLVINISSPN
TPNLRLLOSGSELQKILEQVMAEKKRAEAASKSATAYPPVLIKIAPDLTKAQAEDIAAAALKYKVDGIIVSNTTVSR
PLRVHNEQEETIAKEAGGLSGRPLLEMSTQLLRDMYRLTEGRIPLIGVGGISSGKDAYDKIKAGASLVQLYTGLVYE
GPGLVGRVKKELVELLDRDGFRTIEEAVGHDHHKEVETK

>N511 mitochondrial carrier AcMC22
MVHQARTTEEHRGAPMPEPEQDAGLAVAAVGVMCGVMGKIVQDRSALSVLVRGNAHWRGLAAALVDDAVLAAQETKQ
LWREDGLLMLVKWPVLVVGTMVPFGIFGMATQPLFDQALGVGEEDIAEQTIRFHTSRVLNTTLLMLVVHPYNVLLAS
YVARNFPSWKVALVDRVVKGKDHFYSSWLASAAVGPVMCGFDFVRAKLLHWHKAALFPDFMPPRAGDDEEDIDSDED
DSEEELGEPSTARRVAYVASTALALVTTCSLGAVLLTPLETITMRMAAQPHVYGPLGTLGTMAAIYRQEGVWGFLHG
LVPSIIFQCSLGLLAVESEANTGHVAL

>N512 methylmalonic aciduria type A protein (probable G-protein chaperone)
MRATSAGAWRCRGSQWAVLPSRVGTGCKLPQOMCLRPAGLLLPGLANPLRRPYTTNSEEEERVSALAGRVMRGERRA
VAQAVTLVESSRHRDRRTAEALLARLAAATAAPTSSSSCLSRHPTTSTFRVGISGPPGVGKSTFIEALGMRLVEREH
QLAVLAVDPSSARTGGSILGDKTRMLRLSNHPDAFVRPSPTRGTLGGVTRYMSETIAICEGAGYDTIIVETVGVGQS
ETAVEAMVDMFLLLVSPGGGDELQGIKKGVMELADLIVVNKADGDLADAARKTQFEYQSALKLIHPKSFDWMPRVMA
CSAATGKGVDDVIATFEEYRKTMMETGELWRRREEQKRQWLWRLIADELVDRFKQDPN

>N513 uncharacterized
MOMLRRNVRGGMSPTWAAASRGLHVHASTPLLARRREYDEEALREAAAALSVEGLASNEEELRLARAAVGAHDDASE
ETNGHGVAARRQRETGAGPVVEEGEEVGHLKWLAGEEFVLREIQPGQLAYVRILKPGITPLMAFGQKRGNKRKRFAY
KGHVSPYFRLSPKSPLWKLVIAEKDLIEEGRRARLEYERTMWPKSKKKPQNWGENV

>N514 proline oxidase

MKMSIGSPATMWRSRTPFSISCINPTSTTLCRARYLASSSAPDNSSSSSPSSSSSSSSLKWLDFEDGEAAFKNRTTS
ELVRAWTVFHVCAWTPVVRRARRLLALAEAVVGARAVTWVLRRTFFAHFCAGETQTELLPVIDRLRAAGVGAILDYA
AEADLPPAPTTTNGNGAANAANAAKPQAQTQAQTADPFPYPSTPASPSGPPPPAEFFRPDKSLDRREGVVSARTYYY




EDEAHCDANAEIFHSCINSAGMRPDGFAAIKVTALCPPVLLMRISHILEESRRLFRSLSEEGGDPLGKSHASVPYLS
RMISRPNFIKVLGMLNVSLSPAEQADLFAAMDVDKNGVVDYVEWLESVQPNDATLHPFFCANGGSGGESTLLPKLNP
REAQQOMDNMVDRLERLAERAAAQRVHLMVDAEQTYFQPAIDHMVLNLOKKEFNRDFPAIYNTYQCYLTNTAGRVDIDL
ARAERHGYHFAAKLVRGAYMVQERKRAAKFGYKDPIFPVIQDTHENYHRVMDAILRANVSRGAQVMVATHNERSVRE
AVEKMH

>N515 enoyl-CoA delta isomerase 1, mitochondrial-like

MKLHRCRLAGSLVLSCGRTAGVSTAWTLGHRAAPLTTSAEYGGWAIEKRGSDEKAEVRVVRMASNPVNCINPAFLDQ
LDATLERLEGENASSQPSPVVFASASEKTYCAGLDLKTVLAMSRDELTHFIDRLNASYVRLLTLDCPTVAAVNGHAT
AGGALLALSADYRVAAAPGKSWEGVNEVQLGIPFPCGPWAVMHHVALTHPRLYDLTRSGDLVSLDAAHHQFGLVDHL
LPAGADLTEGSVDYARTKVAHHSLRAFVAVKQVLOQRPIVERYDSERRAGDLDRTFVDIFFSDAARGAIKKRLEGLKG

>N516 SAM-dependent methyltransferase
MWCRSQRVARVSRVVTPTATQAAVPSSCARGQRSLLSSAFGGEGGGAEEKGHAALVRKEFAKQAQRNYDNQAASSDA
MLSWISGHLAGDLQPSLRVLDVAAGTGRMSRLVAPKVKEVIAVDLTEEMMAVGKEQAQTAGLNNIHWVVSKAQQOMPF
MDNAFDVVVSRLAVHHWDEPQSIVSEMARVCKPGGKVVLIDIVTPEDLTDAQGDRLNHLERLRDPSHVCFWRLSELF
GFLKKARPALSVLPLVDRRDNQVFLDOWLELTNTPSASRKAITDALQAELDGGGQQKDTNSLVTGFRPDRSADGSLH
FVHSYVLLSAQKQ

>N517 glutamine-fructose-6-phosphate transaminase
MSKSSAAVARRLGVLERHLKDSPSTFNALLNNDVCGIIAFVGSEPAAPVLIEGLKVLESRGYDSAGIATINPATHEL
AMSKYASVGKTNNAITLLEQHLGKHDAHVAGIAHTRWATHGARTDENAHPHLDQSGRIAVVHNGVIENSNELKKELQ
TOQHGIHFRSETDTEVIAQLLGVYVNQGMSLLEAVKKTQDRLEGTWGLAILDKEHPDQILAVKNGSPLLVGIGEGKME
IASESAAFSRYTKEFIDLEDKEVAVLTAKGHSLDRSRIEHAPQEHIQISPAPWPHWTIKEIMEQPAATSRALNYGGR
ILDESSTMLGGLDANRAVLSGVQHLVIAACGTSFYAGIAGAQYMRHLNAFKTVQVLDAAELTEEDMPKENGGLLVIS
QSGETKDVYTAMALAQQRDIPCFSVVNAVGSQIARHSACGVYLNAGREHAVASTKAFTCQVTVLALVAIWESQVNAP
ODKQKRRVMIEALHRLPTNVGMTLOSMRETIKKIAHKLFTMGPGGKIVEHMFILGKGAAHPVALEGSLKIKEISYTIH
AEGYPGGALKHGPYALTIEKGTPIVLIVLNDKHAAKMKTVAEEVRARGAYTIVITNNAQMFEHELEASKGADFDLIKI
PSNGPMTNLLSVLPFQLLAYELSVMRKENPDRPRNLAKAVTVD

>N518 TIM23 complex homolog Paml6
MVVRLLLNILGVGSQVFGKAFLDAWRQAGLKAKQTGAGLSLAEAQKILGLRPPYELKEVTKRYEQLFKSNDPANGGS
FYLQOSKVYRARERLEQEFKTNAEWQAKGGGTNAE

>N519 Complex I assembly protein Indl (MRP like)
MMRRSVVGAASTRVAGWQKRGYAAMOLSRPVLHGGPQGQGRPLPNKIKLPGVKDITAVASGKGGVGKSTVSTNLALA
ISALGKRVALLDADVFGPSIPRMLNLSEQKPQVTDTQQOLLPLSNYGIKCMSMGFLAEKDSPMIWRGPMVMGALEQLL
RAVAWNNNGDVDVMVIDLPPGTGDTQLTLTQRVQLTGAVIVSTPQDIALEDARRGANMFRKVEVPILGLVENMSYFA
CPKCGEVSHIFGHQGARQTAKEMGMDFLGEVPLHMTIRETSDSGRPVVVSQPSSPQAEAFKHIARQVLDKIQDPAFR
KDQEAPRIIYS

>N520 uncharacterized protein affecting Mg2+/Co2+ transport (DUF525 superfami
ly member)
MATKSNNKLGKLLYSSLLRSGESWEREVLRGRLVLGEKNEIRRLKGTLPSTVGSHLREDVALTGAVVPSLTRQLWRD
LNRPSHDDAPRRHPSADDDFSDAFASLRVLNDRTAALQQLVYEPHSQCTTNGILIEVRSYPLPFRMDNNTTKYSRFE
YRVEMTNLHPTKTFKLLSRHWLILDGDGQTEEVRGPGVVGLYPVLAPGONFHYKSSSGWMATPYGTMHGSYQFVDED
TGDLVEATIAPFGLNAGAESQTTSAYPHKERAVF

>N521 uncharacterized conserved protein (YbaB/EbfC DNA-binding superfamily)
MAGTSWGLRRSSSAAGRLTTSPRRCYTPGSATPADEAEQDKALREGVLRGFDOMHSLERMEVEGKATLPDSQSGVSL
ILOGSGKILQVKVDQEVADNVENVEKLFVAASQNAROKIADRINSLLAASHQ

>N523 mitochondrial carrier AcMC23 (probable folate transporter)

MDETNTTLRDLVOQWTSPSITYLLHPLVVAGHRRSVTPYSGVSEFVTGAVTGMVGWADEARLVRRQTGLFGHPAYWAWV
GALEGVLDVLLTAASLSVEEVVCPPPVGGAAATKKPSPYVHNWOMALLAVSERLVWTFLTRPLRIASNRLHAQLPGP
EGKYPLEGLLHVLRLLWAEDGLAVFTRSFGPAAAHEVVSSMAFSVYDAAAPFRSLALQNRISNRLVNGGLQSLSLAA



DECARALLVALLTRPLQTVVRRLDIQGCGLALWNAPYRGALDCITRIWNEEGVPGFYKGFVPELLTDLAPAGVLFLA
DLAISAIFEPSVLEGV

>N524 BAX inhibitor (BI)-1-like family protein
MRRTFAFCSSSPHFAKVASNGLALKRAARPLITLSPAATGCMRPPLTCTASSSSSSSSSFLLAHLKSSAIRPSSSSG
RRQLFTATSNRTAAKTTSTTPLLASGGHRFGAATKTAIRSIRIEGRPPRSYNGLMGDVGVVAPRDNTAWLLIGGLAA
LGLGGIALAGYVNQETTTIPTHGDLTTHRLRATYGYMLGGLATTAASAAVLFRAGAAHRVVAMNPWLFMGASLLGTI
GSLMVMQSLPPENTVARHLAWGVENACNGLALSPVAMLGGAVVTKALVATGAVVGSLSLVAAAAPSESFLWMGGSLG
VGLGVVIAASMGOMFFPASAFLTGITLYGGLGLFGMMMLYDTQRVMHKAKTDEVYDPMTQSTIAIYLNTINIFVRMAT
IMANNQGNRRR

>N525 uncharacterized
MARASAGLRRLVAAPVALTAGRSMLATGIAVQAAERTPTAQALHKHDAVLAQPLREVEEKKDDAQRALAEAKRKEAE
GRPPEWYVILMGFAGALVGYVTAVALKEFVGRYVEFYFAAAETTALLALTATGAITRQTAIEVAKYTMPPFTWALKTAT
DLARGQFSRVFSASSLALRFFFVLSFGLTLRYSRTGPKPSWK

>N526 mitochondrial alanyl-tRNA synthetase (AlaRS)
MWRRSAGAGGKWAVAGGRRVNGGGPSPQHLLLQLEAQRGLSTTSPSSRASSSASSSSAPGRGAGWVRGSFMDYMSRA
GHEGRASAPLVPPRGDGSLLFVNAGMVPYKDSFLGRVVPPAPRVASVQKCVRAGGKHNDLDNVGHTARHHTFFEMLG
NEFSFGSYFKEDAIRLAWTYLTRELGLPKERLLVSVHHDDREAANIWHAQEGVPLDRIVYKYAKKWVVGDEDNFWSMG
DGPGPCGPCTEIFWDQQQEVDGDRFLEIWNLVFMQOYQRTESGELOPLDRPCVDTGMGLERIASVLQGVRENYDIDTI
RGLVHGTRTILHDKFGGVHQPQAQLSPQESVALKVIVDHVRASCFLIGDGVIPSNVSRGYVLRRIIRRAARYANTLA
PNRNOQGLLADVGKLVIAQMGEAYPDLFTRONVILHLIEKEEEAFLATLEQGLAYLODALRNNPGTDLPPEVVIHLYI
RLGFPIDLTHLIVKENNKTFDMNAVDRLMDEEREKSRAHAFSLSSSAPSSVKLGEGGVPTAVKEWMAEGIAPEFTGY
ARQVEEETSVVALLPDLOQRRTLWLSISPCPFYGMAGGQVGDKGRLIVSGGSGKTLSELRLRVEDSLIPYEGGLVLRV
KVDKGEQGQEVSEGELKELADMLIKGQVGLRAEVDDRHRRGVRAHHTATHLLHASLRQVLGTSIVQAGSLVDANRLR
FDFTHHSPLTDDQLQRIEHNVREVIAADTPVATDMREYAKAVESGAMCLEFSEKYPPVVRVVSVPGFSTELCSGTHAA
STGEIRPFKITGQTSVALGIRRIEAVAAEAADOWYDAQYQYLSSLGRTLEVAPVKIEERVKRLLARERELEKEVGVL
QRKLASSAANSSASQSLAGTYSGHPLAVHVYPEGDDDKVLAKKAEQLREKEPGSVHVVVSGRKVICTLATDQLPALK
ANKVLQDMLATVG

>N527 TIM23 complex homolog Tim23
MGDSSYADSSSMPDFDAFPEPKLDNIGIDVDSISYTNPMYGLSGPKGAEYIFADDNQARKMSWADRSTWLWGGAWLT
GGVIGTTWGGLKGLRDAERGLPWKLRLNACLNGAGRKGGRMANGLGVLVLLYSGVETATAAARQKQDGLNIVAGTTM
APLIYWSGAGLIRSMAFGALGGVVGFGLVLGHKYNVMGLRKILPADE

>N528 MaoC domain protein dehydratase
MNTQAVRRVQVIGNHMAGAESIGALAANSANALRDEVKGRSAPONRSFANVDEMKKAVGTEVGVSGWLEITQQRVNT
FADATCDWOQWIHTEPERAKKESPFGGPVAHGFLTLSLAPFLNAEAI PRLEGVKMGVNYGLNKVRFIAPVHVGASVRT
RVTLKEVTDVPGGIQVIIEGTFEVKEKGKSEPSKKPVAIVEQIARYYV

>N529 pyridoxamine 5'-phosphate oxidase-related protein
MRRGAQHASRSGLMRTVLAEGHSTRRALPVSCAATRRFLSSSPALAPSTRTLHLSPISSLPPLLRRYSNRPQSGQDD
HOQRLTVAELTRSLIESRKSGTLTTVQLYMAAEQPPLGGTLPLFGSLMPYILVDDAVPIVGLRPDEKHVRNLEHLDMA
SLVVYPLTPANINPSSFALPRVNLAGRLRKLDPADSNDAVTSVRRQYLVAHPGCQKIIDDLSFYKLEIEDTVYCSGG
LOETTHVTADKYKATKPDVVMQSSRATLEWMNESKRAIYLKLFCQEYAQIEDVGEIFMFSVDRKGFDVMAWRQTNRN
WVELRFPFPYEMKSVDDCRGGLLDSCSFLHDKYLKKVEGGDKEFDIEEERRLEHERQRKOQLEADEARRKELSEPEF

>N530 uncharacterized
MLRASTIARCPQGKSGGRGLFWKKPSWNATRKANFKERARQVESVEYFLRKHNNNDHHKGMPKRKLYEEYTADELPW
YDRSLKVQRPEIGEGFHLPTSRALRHQLRPKYSPDLFLSEPKESD

>N531 uncharacterized
MQORSVLGGLRPFSPLRGTVAYSSSLRSSTPLALTQRRFYAEEAAVTPQEGEAAPVKKEKKKKEKKEKKAAKAEAEDE
TLTAGGQKLHVKRKLCRTPPKKKVWTIIGEGRLLEFEFONDDLLDHPTEVTPYPYGDEDEDADEVAEAFANRGKKGQ
ODRGDSDE




>N532 uncharacterized
MRLRPARCVRRLPPPRWLEVTVSGLTRPRRTRAARTVWTGCSTRFPSSTRPCSGPTNPAAWARNSWLISSKREC

>N533 iron-sulfur cluster assembly protein Grx5 (glutaredoxin) form 2
MMSSATRRSAQYSFLLASARSSFAGRIVTASNRRSAPLISTSSSAPSFISSISSSRRHLYSTEAESPAAAVETAPEA
AAAEKESEITQQEEEVKQESLAEFLERIEKEDQAKIDAALKAFESGNAIDEHISSLLGMKKYKCVVFMYGDEHAPAD
GQGYAVIKQLQRDHALFKTFDLNKYPLLKEGLIKHKGSYVRGDEDIPQVYILGRPFGSLREVMDSVATGQLEARLRL
TRSQRHFYA

>N534 Tiny Tim homolog Tim8 form 1
MDHTTLARNLQATIQVAVESQKQLMETTDFCWPICMRNARIGTELDRSQKVCEFSNCVVRSIDAERMIAQRVLVAMKQS
STGEA

>N535 fascin domain-containing protein (possible peroxidase)
MHHGHHHHHHAVTISTESKVHLKSHHGKFLCAEPSGKVVADRSDCKEWETWTMRTTNGRATFQSAHGKYLCAEPSGK
LVADRSSPSDWEHFHVVHQGAHTALRSHHGKYVCAEQNHHVVANRDALGPWEQWQVVPAGSHCHPSPPQHHHHQHSS
ESKVHLKSHHGRFLCAEPSGKVVADRSDCKEWETWTMRTTNGRATFQSAHGKYLCAEPSGKLVADRSSPSDWEHFHV
EHHGSQVALRTHHGKYVCAEQDHRAVADRSSASAWEQWHIVPVATYQIPHYAPPPQYPPAFGGGFPPAPSSGYPPQOQ
GYPQYPQSPMGGYPPQQGYPAGLNPPGQYPPGHY

>N536 thioesterase superfamily protein
MTSTPQHQDFYFVVEKIDVVPELRERAQQYEKSIRDSNAKHVGQLLGIHYTKITKDSVEATMPVTDRHHQVIGLLHG
GLNAALAEDVASTAATLHVADMAKQFVVGSTITANHIRSVTSGEFVTATATVQHKGRROQOVWQVTIRNEKGEVACVSY
CTLVVLDKKSVIGSAQRNHQQQOQQQGQGKAK

>N537 mitochondrial carrier AcMC24 (putative carnitine-

acylcarnitine transporter)
MASTKQDDDASMGKGPGEGLPSSSSSAPSLPPIPTPSMPTSSVEDEGKQKNEVAGALAGVGRTLSRVLTRAVLGVGR
GSIAGTLSGMAEETAGYPLDLVKTRMOQAHGDHPTGAMGILRETLOKEGVRGLEFKGLGPPFLASSITTATIFGSYAHA
VDFLHERYGSRGEVRLAHVALAGAVAGFAQAFILCPVDVIKNRMOQVGGFGHGGAAGPGNMEMVREVIATRGWRGLYL
GMVPTLWRDVPGYAVFFASYEFLKRSFAALPFLRAAPGAAEGADDDPHGAGGLSPVAVILAGGVAGMAYHTATYPED
VVKTRIQIQSGSTPTYKSTLDCFRILYRQGGAGALFKGYVPTVLRSFPANAVGFLVYELTLREFLP

>N538 chalcone-flavone isomerase family protein
MRRASSACTIGTGVGRRSLGYSSSAALRVANRPVGSAQRCLSNQLRSPVVRSTTSWGWGLASGVALAALASSCRSAD
ESPLSPLATVLAATAAAGDVPADSVKEERSGFLEFPKTLRLDDSTEGQVLAVGIRTMYVEFFTTYATIALYADPKDVRSA
LSSFKEHSAEDLKKNQAVYDALRDGPFTKTIRLIPTGDTSGSHLRNGLVSAVAARMODNKEEALKEFGNFFPAQLKK
GMLIDFTWKKGGSLSVSVDGKEVGVVDSPALSRAFFEVYLGEKSKTPDVREKWAVALAEWLR

>N539 SAM-dependent methyltransferase
MKAGASRGGGFGHLFTTQAASYAHFRPDYPASLYQRIWSFAGEGRGTGLAVDVGCGTGQATKVLATHFDRVVAFDPS
PKQVEAATKIDNVEYRVGLAEALEGIEDESVDLLTTAQAAHWFQLEPFYRELDRVLKPKGCVAIWGYGLCRLPTPEA
DKLLSRYHTETLGPYWEKKRALVDALYEHIQLPFARTHREVIENKKEVPFKHEVGYLGTWSSLKTFREKHPEGSDPV
QDLCPQLFEALQLRSEEDVIHVTFPTVLILGQK

>N540 uncharacterized
MRCTLRTSQRFGHVSGRKNITCVVAFRRLHTSPLACTGHKEASDVSPADAPATAEEPHQHQHHQHVASSREQRRERR
RELLEAAKQELEWRVFIASRKSHESTTSATPPPPPSAVTIEPGPAPPVADAAASPTTKSGTTANDEEEHPERKREDL
GRRMMRRRLRRVARESRDHRLPENVWGAFRQFEVLLAEPTRSLEEVOQKAVDEWYGRLPFRPNFRAELDMSKALHTYV
PFWHFACNTACQYQGRARIGRRFAAKYGEKTSGTLSTAFPVLICAEEPTPKRKPVLASIDDLKWHEVSAEGRLVSLT
ARSESSLKEVLDAHLRPTDRVMDLTLOPQAAWQREGRKRLEEVERELSERAITESERARGVLRPNNDADGEAWEVDL
DYVARTDQEREQGMGRVSLVLVPVYELHYRWHGFEYHLCVRDGDHAVGSPQPDSGERPLPLIEGARPYSYAKISLAG
LAGLGVGLASYWMITH

>N541 SAP DNA-binding domain protein
MTAVLNSLGLETLEELYYHDDPHAAKEEKKKLKKKDIVDAISDKIDTYATIEVFIASLPLAQLKTVAEKAKVPFKEED
NKNSRSVLSRRLTEQVVSAGEFDEFLETVDADTLKAVAEDFDVKADKKAIAEAARTFAAERYFGNFDVESLRALAEEL



KLKQAAKTSSKRKLVEAIVTQEDAEPVEAPKKKKQKTDVGKKKALEKGITYDEIFQHYYVEELRDEFVKSKGIKVSGK
KPVLIKRILAYLAGETEGIMAGDKTEKAKKKKKATTKKAAAAKKGAASTSAKGKGKKEENGNGDE

>N542 uncharacterized
MSSTKKTTAASAAADKKSKVVVFKVKDLENMPRKRLVSLAKRVGEKANQONSAALVEALTKYHNEHQSEIEEKLKELS
SKPKASKKRDMTKDLSTRIHYKDRVSDS

>N543 Tiny Tim homolog Tim8 form 2
MDDTTLRQRAAALQAEVMIQVSVLATTDDCWKVCMKGKTSEFGTTLNKNEKECFHNCTMATVQSENFLTKRTAQHIEQ
QARQSGH

>N544 DNA polymerase A
MLRAADAWITKGTSRFASMAGGTVLRSTAALHVLDLPKRPLSSSISTIKMTMRGRFQPSTATSLPLLRRSASTRAAP
APATAIATEIERAVLESQQSQPNGAIKINGELNQPAPAELMPHTILIDGSFLTHRAYHTPIAEMTNGAGVAVTALES
YTRSMLKMLQDPHFRADYIGVEFVDSGPSFRKQLYGEYKAHRSAPSAELRKQFPLVADATRALGIETIKAEGMEADDL
TIACYAKVAQAQGHRVTIISRDKDLMOLVGPTVKLYDPVGKKTFDEAEVRKKFQVEPRQVRDVLALMGDDGDNVPGVP
GIGPKTAAALISEFNSVEELLANTAKITNKKRROQLIEEHVDTIRRALALVELRHDIPMPVLLEDLQRQPINRDKFLA
FLREHSFGSIISKLDKICPPTAAEQAAEAAPRTSSTRGRPRLDNPTQEAVOAPPAPLSVAVALKRPKVEIEGVTIVD
TPEEARRVLRILRSPGVRERYHACDTEAIKIEVKHQSPYNYGEVICASVYCGPDVDFGTGPNLWIDNMDDARGVLDL
FKEYFEDEGIKKVWHNYSFDRAMMWRHGIDVKGFGGDTIHMARLWDAARTSVGKKYSLEALTGELLEGETKRSIKETI
FGRNKVLKDGTLGKEIVVPNLDAIQRGEAGMEALNNWIYYSTYDTRGTYELRDKLEDQLREMPWVYEGKKALPGANR
TMWDYYONYWLPFGEVLTDMEREGIKVNVDYLAEIEQVAVAEGKKHQIRFKEWASEYCQDARYMNPTSDAQKQQLEF
APCKNLKTDDMMPAERLFDIENDEGIPDPVTGKVKKKRQIRISGFGLPATIAHTGAGWPAAGAEVLKQLAGKPEFDNPP
KYGVAYKAFSEGEAGAEACQAIDSLVKMSSIDTLLSNFIVPLQHEVDPNNRIHASLNINTETGRLSCRRPNLONQPA
LEKDIFKIRSSFTCEKGNKLIVADYGQLELRLLAHMTKCRSMIDAFQKGGDFHSRTALGMY SHVQEATIQKGEVLLEW
GGEGKPPVPLLKDIFATERKRAKTLNFSIAYGKTAMGLSKDWGVSLOQEAKDTLQRWYSDRPEVLQWQENTIRTARKT
GYTKTLMGRYRPLPDISHSKPMMRGHAERAAINTPIQGGAADIVINAMVLAHHDELLRRWGWKMILOQVHDELMLEGP
AESAEEALARLIEVMONPMPEGEELLVELAVDGKAGSTWYEAK

>N545 pentatricopetide repeat (PPR) protein AcPPR12
MWRQLTTRHLASRSSGRLAKHACTAEASQLLVCRSTPPRQGKATVTAWVPWSPVPLPHRHFLHASPSAHIVAESGNG
SNKGRSSSSSSSSSKEPEQPEHHFPSRHVELKQTINELSRKKYVLPRHMARVVQYMEKHRSVEFLEARVVSRVRLLLO
RLTAGEVGDYNVVMNALAEMGLREDCENVFARMRNNLIKPDTETLNCLVLASVRDGRTQDIDDVVAHFKKTENVKPN
ARTFAHRISEFDKKKEGRRGSSGSAGGRKEEVKQAIQLLEAMKLEKPPIRPNLEVINSLIAVCVRHYDMKTAGILEFR
DIERGNLKPDRRSYDLMLRGFEIEADAKIIQKMIKEMQRAQVEPDASAYGHLIGAYGRAEQEERALQAFEDVKANHP
DVALDAAIYGKVLDVLAGKWKEEDDYQIDDLWMANATRDGREGEVDEDWDREWTDEWEGAGNVEQMALFEEQEAERR
REEMRKKEEDRLRREAEEREREEREEEERKQKEREEREMSEMEKQRRREANAQYVDKAFALLEDMSRGRNIDPDYAT
FFKLMSLCLKRDNTTRALQVFDLFKREAERHKQHRDEAQWTGMEMQSVAKLLALKFVRGCEKNRDMOALETFLTKHP
HYIVPGDIYSAVVKAIANAYVPPLRKPTETDEERGWIDSLESGDHPSTRDGGGVAEKGENKRQQQOGEKGDWLYTQAW
ALFHEMPRHGIARSKDVYDAMIELACKRASIKRALALFREMOQHEAEREQRESGKTTLKPGLRTYRSLIVHCLNNNYF
NKEEEYNYRNDINHPLTQRAFQLFEEMEDARIKPDLKVINAMLGCCARVEDKANGLKLLGLLVRSNLVADDQTLKEK
DRIQKL

>N546 thioesterase family protein
MNALRRGSGAARAGSRGSGATAAAAVLGRSQVVRMSSTSSAAGGKKEHKARWPLSITREVNWGELDSFNHVNNVVHE
RWEFETLRCEQALKLGIDLSPTAGASLILAESNCRYLRPVMWPDTVTISTRTTAIGETSWITEFQVESKEQEAVCAVG
YSRLVYYDYKEGKKTPIPQDLRDRINRLEGTNF

>N547 coiled-coil domain-containing protein
MELKEEDLIPCEDEFNFFEARLTALRKSDDLISIELNKIDVNSQAECGNIWKKLTAGYELRDRSIHRCVEAAMSSVAA
LRAEVKANPDDTDLELDLLREQDKLSNIKSELTVEQIVKNRSLMLFKDKCHSFKEARSYRAAAREVAKDVVGPTKRK

>N548 neurolysin (metallopeptidase M3 family protein; Prdl homolog)

MLRAMSKGRPRTCVRLCQQQPWQOALGRRLFSADGKGFPNALRFDLSAAEIAKTSHEVMESYKKGYGRMVSVPSRERN
FONTLOGIADLDAYCSAVSESCVFPSYVSVDAQVRDAAGAANKALSELAIETAMREDIFKAFTEYYNHTMPQETLTP
VORRLIEKTMHDFKKNGLMLSPEKREQLKAMRKKMSDNAITFQKNLNEDTTAFYFSREELDGLPODEFLDGLEKVDGQ
EGGATKYKVSLRYPELLPVMRYANNAETRRKLDTANAARSMRENTPLLEETLALRHEAALLLGYEDHASYVLEDRMA




KNPAHVLDFINELSVKVEPLARREWEKMIALKKATVGGSDNVTIDSHDFTEFYNQRILERDYQVDENLIKDYFPFETV
TEGMLGVYQDILGLRFEELNDAHTWHRDVRMYAVYDRSTNAFMGQFYLDLWPREGKYPHAAVFPLVPSHHEFPSGSSS
DIPASFLAHLHPVTGNACSPFARVIMVPRKLTRR

>N549 uncharacterized conserved protein
MAKVAAGPTRSEVRGLLRSLLREANEQMIPVSNNPLWRDSIMGAFRSASPSPAEAWNGFRVGQAYLTLLESSRVEKD
MFERYGLTPRPDDTRARLHRNAARVGLRLPQWLDEKEASRS

>N550 YgeY superfamily protein
MRRATFVTVSAGGLRASAVPHSSGLLFRSSTRFVLATSARADARVFPLRSYTTTAEEFVGKLMADLKEATMAKDKVR
LGVIRRLRSEIMNKEKLNVDAKLEFGDCVKVVQOMAKQCEDSAKEFDKINQADTAAKEREEARLLRTYLPAQLSEAE
VQOLAEEAVKAVGATTIKDMKNVMATLGPKVQGKSDPSLVGEIVRKLLGGK

>N551 uncharacterized
MRSSVRNAAAARWASAPARFSSSLRLYRSSSLASAHTILRSTSSRTYSSSSVPPRPGHDQDLQPPPGAKEGDIDYTE
YLAKMDRLEKPKGGLPRANKIAALLTGIPMLLILYHMLFPTPIEKNEWFQLEKEHRDRMVRAMEEANANANSKK

>N552 FAD-dependent oxidoreductase
MQAGGKRRVAVVGAGVSGLACARALVSAGLEVRLEFDKGQRAPGGRVHSRSVRLDAQDQVVPHRSSPHEEKKAVAEVL
SFDDGAQYFTARAPEFRAFVEECVARGCVREWAPLRVAVIDREGEVVLKPDDEGKKKEEKEAENNARYVGSPTMQAF
IPFLAQPVAHTIQQSVRVADIQRREGGDGGERWGLVGEKGEDLGDFEAVVVGVPAPQAVDLLRAAPNLRAKAASVHM
NPCWSVAHFFFFVRLSVCSLTRAMSCVFGGARVLRQLTMCVVCACVRVGRWAWRLMARRRACSSTGPS

>N553 alpha/beta hydrolase domain-containing protein
MAEEGFFVNKRNQRIFTRAWLPPALEKTKALVFLFHGLGEHSGRYNHVAAAFNARNYAVFALDHHGHGKSDGAPIFV
ERFEDEFVEDALLFIDVVSARYPAHLPKFILGHSMGGATIAALTAKQRPKAWAGVVLSGAAIKRGADVNALTVHAARFL
SWATPTLGVKRIDPSTLSTDPAQVKAYEEDPLVYHGPVTARMGHELLKAADTIENDFSGFTFPFLACHALDDKLTHP
DGSKELYERAPSPVKDLILYGGMRHEIFNERDGARVIADVLRWVEKRYAAVGHSREHGRVISAL

>N554 Timl7/Tim22/Tim23/Pmp24 family protein
MQSEGLPPVLDTSVDEEAEKTRLKKVDLAEVLERYSPYQAWCTFLRGFITGFGLRMGVSLALRALQLLRKKPSRLLS
LADLVKDKKANQVKLDAVRLGLTIGGITGVHKLAYGLLARLRRTEDAWNSLISGALSGLPLLFQEKENRRTPALYLL
TRLAQCIYNELKRRNMWHFWGSDWAHGDSLLFILTSAQIMYAYVMRPETLPPSYYKFIVRSGPIDECVLEGVRRSNR
NKPIDVQTLVDYVTKLGTPATIAHAMGFLKSHPDGLLPVIPCSILHPRTSSCVGHNINTFLSTSKKTLPIYATLTEV
PMIVLQFFKLLRNPVTLLSRGLLSSLRSTVFLASFCAMYQVIICMQRNEFVSRDHRIVYLLAGLISSFSIFIEKKGRR
SELALYTLPRAVDSIYMOMLDHKWMGSVPHGDLLLFCTAMSGLTYFYHNQTSVMSPTLLWVFKWLHKSKSD

>N555 Complex I (NADH dehydrogenase) 24-kDa subunit (NUHM/NDUFV2/NuoE)
MRRATSSLSAVPALRTTGMRATSSLFTSSSSAAMLKSRTLHSSVPRQGDHGGLSQHRDTPDNTIDTPFDFTEANTVE
IKKILAKYPVNYKQAATIPLLHLAQYQTGGWVPLAAMNKIAKILEIPPMKVYEVATEFYTMENRTKVGKYHVQLCTTT
PCOLGGCGSTVILETIKKHLNIGVGETTADGLFTLTEVECLGACVNAPMLQIGDDYFEDLTPESTVALLETLKAGKT
PKVGPQTGGRKNCEGPQGKTTLFAAPAGPYCRPDLETCA

>N556 short chain dehydrogenase family member
MEKDSGVGEEEYTSYEPEDSVPRDDAVNGGEFVPVIVITGASSGIGEAIALQYASSRACQLVLAARSRDKLKAVAIKC
RKLGCEVAIIPTDVSKPKQCKFLIKETIRIFGRLDYLVLNAGVSMHIAFEELKDLEIFHKLIDTNYFGYVYTTHFAL
PFLRKSPQPKIVVIGSLSGETGVPLRTGYCGSKFAVNGFFEALRTELGPAVPITIVSPGYVDTEIRONAYGPKDENP
ASGGMMSPKRCAELIVEAADQRRRKVVLTLSGKLAYALRPFVPDIIDMLVKRKAHQKKKAAL

>N557 mitochondrial threonyl tRNA synthetase (ThrRS)

MRRGAGAASATAASVRRSMGRVPASSFLLTQQRTCAQKSGSMRTPAACFSRSVRVRPPSLAGERPFLRRFASASVVT
HRAVPAEARPGKAPSSLPPFMQORRLELWREEWERQOTGKEAQAAAGEGPHPIKITLPDGRIIDTSSSTTPLOVAAST
SEGLAREVVVARVNGELWDASRPLEQDCHLELLKEFDSPEGAGVFWHSASHLLGLAIEREYSPATGEHAESSAKVQLC
DGPALSDEKGGLGGFFYEFFLOPGEGATGASTEDFAELEKRVEAFAKEKROQFERMTVSRDFALOMFAYNDEFKREIIE
ATPAGEELTLYKCGEFIDLCRGPHIPHTGLVKGFKLVKVSGAYWKGDSTRPLLORVYGIAFPKKELLKEWLTLQEEA
AKRDHRLIGKKQGLFMFHQWSPGNAFFLPPGAKIYNKLMNEFVRDEYRVRGYQEVITPLVENKELWETSGHWQNYKDD
MFAVTGASHAHGHDHGHAREGHSCAHHHHSPSAGKEEVMGLKPMNCPAHCLIFSGGHYSYRDLPLRLADFGVLHRNE




LSGALTGLTRVRRFQODDAHIFCAEDQIESEIGGCLDFLRKVYSIFGFEFAVQLSTRPEKYLGELALWNKAEDALKQ
SLSRFGHSWRINEGDGAFYGPKIDIEVTDALKRKHQCATIQLDFQLPLRFGLKYQGLDDAYHTPVMIHRAIFGSVER
MMAILLEHTSGKWPEFWLSPROSVILPVTDDHYDYAKQVHAQLOKQREDKFNEFFVDLDGRTKLTLPKRIKEAQEKQY
NYILVVGERERTEGTVSVRTRDGVIHGAKTTADLLTEWRQLLDAFQ

>N558 iron-sulfur cluster maturation protein Iba57
MMSRAGRLRAWYRSTEVVRGAVVGKRGIHHAAPLWLVAREAPPLEQPAPPPLGWWVGEVGGRAIVEVRGRDAARFLQ
GLTTNDLLAAAATSRAGREEGRYTAFLTPTGRLLADALVCQLPPGOQQQOGOQOEGEQTFLVECDARAAPGLVVHLRRY
RLRAHVDITPPAQRPAADEWAVGAVLTRGHVQSSSSSSSSGGGSGEATPSPRDSLLOCLRSHAPSLPCFADPRTAAM
GIRVYHRRSSSFAPPPGLAEASAKEYRLHRILHAVPEGIDELEPNVAVPLECNLDALNGVSYDKGCYLGQELTSRVH
HTGVIRKRLMPVMCFSPEDEAREKELRVAERLLDFVHGRDQPSLERDHLLPSVLRSLPSLATTNIASDKTELFLVGA
DGTPERRQVGRLCGGVEAGLGFALLRLOQHTTAVLTPSTTTAPFFLAKPLWPPPYPLP

>N559 uncharacterized
MIYLLSTCQRKNMTRKYKRKKFFVLLSRTMLDDLLPLVVEGLLALISLGCLGLLAIQPFKNPPPISLRYVALVGLLP
VAVTAGLMAASRYDMRYAAASLLTEFYTSAVAETTGALALAVALYSEVHRNSNISPOWYALPTGSSPLALISNYVPSS
YIQLAIFTVLGAYLLSAARELPDKADSLRLSAFAFLGAAASRVVLDRFDFLLDAVNSNLLGVVGVQLSSYLVYEFMM
VVAVFFLFLHLLKTYQGTSIKLKGK

>N560 Complex I assembly methyltransferase C20orf7
MRRAAVLORANTRSRLPGAFSASSPFARGQIRRLSAEGCNRISCTTTRLAAAPVTMAWSKRGLASSSDSAEEQRAMN
VENRHVKRLORDRAAADPESQDYDYLRKEIAARLADRLNDILDREFPSVLALGGAAAGVAEHLQEIPGVKRIVQLDS
SPLSLARDQHLDADLATIKPERVVADEELIPFEEGTFDLVISNLALHWVNDLPGVLAQIRRVLKPDGLFLASMEFGEET
LWELRNAFLVAEQDRDGGISNHVSPFAGVSDVGDLLTRAKFALPTIDQEEVVVDFADAFTLMRDLRGMGESNAQHFER
RPYVPRSTMYAAAAAYKALYGKEDGRVPATFQVVYMIGWCPHESQQKPKERGSAQFSLKEFAHSVGELKVVDDNGNE
IAPARPGEGPEAGGGDHSCGRH

>N561 mitochondrial ribosomal protein L52
MSNGVVANAIWRRSMAGGMRGFASASLPMRAGOQRVRLMQOGVGRSGNEDGAFHDAPDWEYADGTPAPPSRKQIVWMTK
ROETEERIQRLREEVMEMEQKELERQSFEFYKDE

>N562 uncharacterized conserved protein (C-terminal DUF1674 homology)
MQORTKAYATMYSTRHIKSAAHLARPSFLCRFASSSSSPKATPSATHAAKAEPKSKEMSNDDKSLEELQAELDKINQE
IEAFNAQEGKTADDEYEYKNPKTGEIGGPRGPEPTRYGDYAYAGRVTDF

>N563 mitochondrial ribosomal protein L29/L47
MLRGGLFGRAAPFGQRAGWKRGMEEFIDNATKPGEYPIAGRAWKASELRLKSFEDLHKLWFVLOQKERNLLLTEKMLA
KSEGKOMKAKGRRVKVRQSMARIKLVLGERQHIYKTFKREQILALEQDRLEEVRGROQLAWAEQLKSQNDKLANVKLP
KPOKEAASIK

>N564 uncharacterized
MGKSQGQQEKIPSKKRKIAIAKONKTEVEFVNKIFPFIVAAMVGAFLVAIVLLFIKASASAPDAAKDLIEGAVDQAA
AAAGLD

>N565 iron-sulfur cluster assembly protein Yfhl (frataxin)
MFGSARHARHLATSAEPPSAGEFAKAAEETLEDLODRLEEAGLDEDLDISYSDGVLTIRLGDKGTYVINKQTPNRQL
WESSPISGPKRFDYVATEGKWLDTREREPLHQLLYAELEQLTGVSLS

>N566 Hsp20/alpha crystallin family protein
MORTTSRTAAPAIRQRLLSSAATATRPSSALTAGTTQTMTSSSSSSSSSARGLSVHLRPRHSHHHESFFDAFARDPFEF
FRPLINELASTAKQVGRPAVPKEGPRPRPLHANVNVLETQQOGFATEAEMPGIRREDIRVEVCEGDRLVIRGEKRFEG
HTANNTNTNTNTNVRGELKEAKEAAEPQQRYLTFERSYGTFERTFALPENVDASRIKASYTDGVLKVELPKAAKETP
KSWIVEIN

>N567 Complex IV assembly protein Cox15
MMORLSRPRSTWTTFSGGVERAGLFGTARSGSSSLSRTLFAATCPPSRALTVAGRLAPMRTSSSGVAPLFTSARPGI
AARVFPRLATATNGAALRPATLLRRANSTVTHQATQPGVMPKVAAATWHDVPTSMKVWIAGCTATVFGMVVVGGLTR




LTESGLSMVDWGVLOMKPPITQEEWEAEFDKYKQFPEYKKLNSKMTVEEFKSIYYYEWAHRNLGRFLGAAYTLPLLY
FTARGHVRGPLRTRLYAIAAGIGFQGLLGWYMVKSGLVEKDHPRVSQYRLAAHLGSAFVLYTAMLWTTFDEVLTPLT
TTAKLTTSAAASAAAASAPTVLKLOQAKMRKYAHGVAGLVFLTAISGAFVAGLDAGLIYTDFPYMGGQVVPNEILDMD
PKWRNFTENDVTVQFQHRVLGITTEFSSIVAMWLWSRKVPLPPRSRLAMNALLGMASLOVTLGIATLYTLVMTHVAAT
HOAGSLTLLSIATWLMHELKRLPK

>N568 mitochondrial ribosomal protein L27

MORMSSGAVGLRTSNVS SMGNGMMARTWGIAVGGSSSSTAATRMVGPSTWGDVWRRGATKKTGGSSKNGRTSRPKYL
GPKRGDGEEVKAGEILLRQRGTRIHPGPGVERGRDHTLYATTPGVVSYTTSHYPVPDRRLLCVVPLSLALPRRIAVL
RARPSQL

>N569 Complex III assembly protein Bcsl (chaperone)
MNGGPPSPLGGLLDTTNPYFSAGAGLFVLGGGATLLRGGWKYGAAYFQRNFMVKMETIPSKDPSYSWVLNWITARAAR
QTQHLSVETFYQKDPTGRIKTSYNLIPSTGRHFIKHKGYWMVVERAREKAMVDLTSGTPWETVTEFTTYGRNRELFLD
ILQEARDMALAKEEGKTLIYTANGFEWKEFGQPRARRPLSSVILDGDQAERLAGDVKEFLANQSWYRDRGIPYRRGY
LLYGPPGSGKSSFITALAGELQYNICMLNLSERGMTDDKLAYMMSIVPTRSITVLEDVDAAAIRREQPTREYQSCVT
FSGLLNVLDGVASSEERLLFMTTNHIDRLDPALIRPGRVDVKLEMGNASADQVRRMFLRFYPDHERSADEFVARVEA
AGKPVSMAQLQGHFMLFKEQPHNAVSNAELLSAE

>N570 D-lactate dehydrogenase_ (Fe-S)
MMLRGRVLLRRPLHCAACLPPPATARLLAPSVPAAVRSWSTLSSPRSVHTEAHTAGKGCGPACSDPSHAHSSPRPTK
SGGQQLPENYAALARELRKFLREDQVVSDPLRTLAYGTDASFYRLIPKLVVQVEREDEVVKALGLAERFGAPITFRA
AGTSLSGQAITDSVLLRLVPSKWSHIDVLDPEGSRVRLOPGVIGGQANKVLGLYGRKIGPDPSSIESCMIGGITANN
SSGMCCGTRONTYNTIEDIRIVLADGTVLDTASQESRERFSQSHGHLLSELSAMAHHVQHSNPDLLARIKRKYSIKN
TTGYSINALADFTDPFEILKHLIVGSEGTLAFISGVTMRTVPELPHKASSIMLFPDVITACEAVSALKLAPVDAVEL
MDRACLVSARDKLAQVGLSGEHGQDVAILLVETRADTTDELADRVEHVAKAVRPYRKVKEVQFTSDPRVENLMWDVR
RGIIPSAGAMRPVSTSVILEDVAVEVPRLAAMTMDLODMFKRHRYDDAVIFGHALDGNLHLLFAQGFDSRPEQERYG
AMMDELCAIVATKYGGSLKAEHGTGRNVAPFVEMEWGKDGYALMKDIKKAFDPHHLLNPGVLLNDDPQIHVKNLKPM
PAAHSLVDQCIECGFCEKNCPSRELTLSPROQRIVIWREIQQLRRTKSDPARLAELEQQFRYAGDDTCAADGMCATAC
PVNINTGQLIKTLRATERSPWAQTVAQAAADHFALVNGMGRTALOQAAHVGHRVVGARVMRALSDALHRVLPASPQWN
PHLPRGGHAPSPPPPTATSKDQVVYFPSCANRVMGVSTSEKTEGRALPDVALSVLGKAGYDVILPEGLAGLCCGMAF
ESRGFPHQARQKADELHAVLWRASDHGRLPVLFDMSPCALHAKTHKPTPDESLGLPEAKKQOKLEIFEPVEFTHDFL
LSRLOQWTPREEGLVYHTTCSSKRMAGVDQKFLSVLKQCTGEAPAKRLGSLLLDSAVPCCGMAGDRGLCFPELPRSAL
KKLRERVASHPPGCSEGVSNSRTCEVALSEHAGVPFRSVLYLVDRASSPLNPAAAPSTSAALHALLQRKAAAYAIDP
SGPAPPASPTLPSACTQADATPTPTGLLRNYK

>N571 universal stress protein family member
MDPPRLDGKDDDRAERAEVVIMKLOVKDPGPKDEFVCVDGTLGADRAVKWAVANLPKDHRLVMVHGIYAPITGWTADS
LMLEHQTVEDKYAPMCEAAGRKCSFFSFPYLTKGTFGDTVCKLARYNSVNSVITGRRSELSPLRRQFVGSSSMALLS
RCEVPVTVVTDAWAEGDLFNEDNSSSESLER

>N572 alanine racemase (PLPDE III superfamily member)
MRRVVWLKTSRAHFGLRTQRSILPSCRTMTSLAPSFNTRLASVRPAPAAVGDGVDSIQTPALILDKGALLANLRRLP
ALVRESSSSSVRIRPHFKAHKCGATAKLOMEEGEASGFCFQKVSEMEPLIRFFEEDSADSGKLLDLLVTNEVVERSK
LRRLCELASHPSVKRVGVAVDDAGVLQVLMDEARAASGGSSAASRVGVVIEIDVGOQRCGIDIASQQGEETFVALAR
RLIAAHRDPSGHVSFIGLQAYHGGNQHVRAAADRERTVQHVAALARKALDLLRANDCLPEGEFLVSGGGTGSFPYET
ASGVYNEIQPGSYALMDRDYCLNKNAEDRTESPFKNSMFILSTVISTASAGRGWVTLDAGLKAYAVDSGLPVVWOND
ELDCEQAGDEHTKLIPRTPGNLAALAHFKVGDRVWLVPGHCDPTSNLYDWMVAVQEDKVTDVWAVSARGPGM

>N573 putative Complex IV subunit Coxé6c
MGKGIHLPASLRSFLYRQITVITVGSVVVGTAFGGWQSYTTRVADENMRQIRFKQAEKEARISHTLLTKGGLKKALE
EQGFDMGFYEVDEADEEETIQ

>N574 amoebozoan-specific _protein (no putative conserved domains)
MSLKFEPSEAQMESCRQQFLOEGGKALAKWGGAATLFTSAMSLWPAYRNLEFNWRGQIFCVMGAGIAGFWIRGEQAVL
RCHHARDAQRLKDIYEGRTMG



>N575 Complex IV subunit Cox6b
MEQRKEPAAASTTPSSGGEGAANAPLVDAQKRERCWAARDAYHACIDGSKTGGGEEECGAALRLYAAECPRSWLLHF
EKRRKADQERSAREAAYQONRQRG

>N576 Nca2 regulatory protein (Atp6 Atp8 expression)

MLFARRAQGTRQRIASLFGLIDGATHDLSFLPPDQEKLYRDACVALTKQSIDGHTLTHVATSVAPFIGYRHRHRGAP
TGPATGGGGEAASQSSSAPADNSDAVVHHDEGKDKGKGKEKNRSEPATDGEGSAASKEDLODQVLFEAKLYVLCLIA
TAQONQSVCDELLRLASSIQHHHREWSLREDQPFWYLYEKTPWYWLNYLLLKRDETPHPITELREKLRHLRALEKNTE
AFIGVGSRVLSRYEAVGRTNYAERLSNLIRKDQQEEDGENEDVLENLAQTVNLSYFDYHSADVIGETTTETTPNIPN
LYAQLMENVKKAALFPTOMKHTLNEYKRPSALSTNWLRYSCITAGITVGVLSVVKRREDIIDWLVDEFKVLAKNEFIQK
NILLPLODVYETIRYEKRAFTIMDARALDADVESLQRMVDEYVRKLHPHISQAQLEEITTAAANSDISAIMPVYERE
LESPIKNALFGDLLSLLLIQVHKAKVDVARAMLALDKLMRANELNFQLFAVTPAILLVGGLSRYLYRRITRIDIRRT
THVQIRETLRNVERMLDLNLSSASSSVRHHHAGGPTNLSLSTSFSGWGRSSTNSLSTQGRPESDLRLEDTGRLLVST
NELIRLALOMPRHDRKWLLEDLODLOAEELQVAQKLATIHRMYHTHHFLSAV

>N577 uncharacterized
MEEEKRIKAQWGPVWKRTAGATAVGMVVGAAVARRRLRLALEAGPAQEIAASTLLAAAASKPPSTIIFTSALAGGLT
AGTTTGLFLVSRELLRVDMQWEGMVPSLYAGMATGALLGAATGGPYPALLGMSTLGGLAAVGEGGVALWNRWYNKKR
QOIFQORLIEKRQTLLRORAQAAQSELEHIDOQQLETIAYHLNAQKEKEEAAHESVMSWMSLKVPSWEFPIQPVTEETQ
KKKQEAEALEKELMDRYYAQRELEYQQQLORQRGVTPSFPPAETKEVSNAQ

>N578 uncharacterized
MSARISLMGADDEDHLHGTAPDHADDGEGEYDEDEDEEEITLSQYLVELVWKDKRTRYQLWNCGKVIVLEGVTVWAM
RRFPHFQDPERLDQKVVEYMDHQQRMMMGGM

>N579 MYND finger domain-containing protein
MEGGQARGGGVTGMSVGEGVALMAGVAIAAAGYVWWFNRKSTPTTERQRSSPAISAAPTPTPKQQVKVCKSCGKTES
GDRALVRCGRCHKVYYCSRDCQRQODWGRHKPECSSSDSAAAPKKTPPPEPLPAWAQNLRLTSAEYANVKALLKKNDE
QFELHLRGGPKPDSVDDIWEGLEPQEMQOLIEDTIWYKEFYKTNDASNVLSLLRRLASVQFWGSSPVAVAFFCLVES
KQSEETLRSWVDQCATELAQDGWFRSAFLTFLRYADTPASRACYQPVLALLSSAVDQLEAQSMLSLTIPDFVARPLH
EPLHSPEAVDHMWANYFATGNVALLKKIIKEALPLAAQARVASNPVNAQLLMQTCNFAAVTLVNEGIFDEQVRNVCK
SERDALTSGTGQONLGLMOMLOQIMMOQEGSIQQLATIPAEEVSRMRVEVEGHRPFLERMRE IKHRQKVARLKQMPG
VRTVPTQFGNALWLPATTDHPEGLLFMTMEGESGAH

>N580 uncharacterized conserved protein (YbjQ 1 superfamily, putative heavy m
etal binding)
MRRVRPAMRSATGHLAAAAPLVLTSRRTYGVLYRTHKGEKSERAAPGTTAANSSSSSNNGNSGEAGKKDKTGDTFQE
SAGVLVTTRGVIAHHEIVREVGIIVGSSVSSRHVGLDLLARVKGVEFGGSVVAYAEMMVDSSAEATHNLMREASRRGA
NAVLRVRYETAVSSDPAVWSSTESYTLAYGTAVVVRPVKGAKEATSWRDHHSDDDDTDDDDD

>N581 mitochondrial carrier AcMC25
MATSTSASPPAAPPETQPKPONAAPLISPWIKVLAGSLGGAMEAVLLQPLDVTKTRLOQLDSNSRYRNSFLYCAKTIY
KEEGAGALYKGLTPFVTHLTLKYALRMGSFTFFRGLLGSQATSPSGAPKKKPSEKMVMWNNFGSGLCAGVLEAFLIV
TPFEVIKTRLOQQEGFHNRKYKNTVHAAVTILREEGVRALWKGVAPTALRNGSNQACNFMVVGIFNKWVWKKEEGKQ
IAVWKTMISGAIAGAMGPCLNCPLDVIKTRLMGOQKIEPGQPPKYRGVMGTIGTIYKEEGLFALWKGLVPRLMRLAPG
QATMWTVVTRVTTYFEEQAQRRIEEEQRPSSRGGGSSSSSSSSSPSSSSSSSSSSPSITPAQPLPH

>N582 Complex IV assembly protein Cox23
MEEERKPVSAREAARRRRAEQNQKHQQOAAGINRHPCYELHQASLKCLEENDYAQGACTYSFAAYKECLANQNEAKRA
GEQKSIFG

>N583 putative Complex III assembly protein LYRM7
MORSQRALKVYRDLLRTQHTVEFSGDALAQERARSLIRQEFEAHRGVQODAKEIDDLIARGNDTIAYVRGHVVQAVKND
RGNWEMKLRPENKFIKSKDEPMCGVEEF

>N584 long chain acyl-CoA synthetase



MMLTKRAARRLRCMEAHLSGATESMMTLERGLDERSLARADEALLSLAYVVADKPSTAEEAAASSSGKLLGQEMGAL
ESLGERLRVYKTGAKMVTSVIKMGLDLHSALRRNPYTLADTWEDVSKQEFVONVALLFEDQSYTYGELNHAANRVANW
GREDAQLKAGDVVALFMONRPEFFITWLGMAKLGVTTALINTNLNGKPLEHVLKVSQARTLIIGPEQLDHFETTRQT
LKTVDEGEWSVWVEFQGREATAPNPLAWQWAKDMDVRLSAHDEYNTPSSLRAGVKMVDPLFLIYTSGTTGLPKPCKVS
HKKVWGYMQLWYRFANLTSRDRIYVTLPAYHSNGGTLSLSAWMAGGAIVLRRKEFSASAFWDDARKYRATGEFIYIGEL
CRYLYAQPPSPKDNQHPIRFMIGNGLRGDIWDGFRKRFGIETILEFYGATEGNIGLLNYNGRAGACGQLPYFLRPAV
PFRLIKYDVENDAHIRTADGFCIECPVGEVGEGIGRIDNDPNKMTGNEFDGYTDPQATKKKILTDVFEKGDQWERTGD
LLAKDFLGYFYFVDRIGDTFRWKGENVATSEVEMVINSLPNIVEVTVYGVPIPGKDGRAGMAATAPTPGTTLDVEQY
LKVVTEQLPAYARPVEVRVMGEIDTTSTFKHNKAHLVKQGFDPEAITDAIYLVTYPGKHTASGSFTRLDRQLADATA
QGKHDI

>N585 Complex IV assembly protein Coxl19
MTSHSMRNKAPLVLPPEKGSFPLDREQACSEKGSIYRTCLRDHNNSSSICRQKARDYFECRMDHGLMQREPWDKLGL
GDDQIEEKSAPIDVHTKEQTGWVAGAKYR

>N586 mitochondrial matrix protein Mmp37
MAQREPAEWEVPLGLGEEDRQQLRRIIGAFPKLTFAAGYGSGVVPQADATKLTKKPMKDFIFAVEDSRRWHEANIAT
NGGHYSGVAWLGSSVVARLQEDVGASIYYNTHVQLLDETIKYGVISSKHLISDLVNWDTLYVSGRMQKPGSDEIMSA
NOANLESALSSALLLAPAQLPQRQLWETIAGLSYTGDEFRMQFGENPNKVKNIVTDKNAEAFRLMYRHSCDKLOQHLLR
LEDDTVVQDTSRAARQDLLLRLPARLKANVERQTGQSLVDLSGAPVQTIASAVASGISTLVKSSSRSQSLKGILTAG
LVKTIVYSANKIAKMRNATK

>N587 ABC transporter
MLRHQVRRSWSTGTGLASRSVAHTGAEGMQAARLFRSSSAKIASPSWPSAGNQHQACRLRTGLQSELRLSALTRRFF
ASPSYADKMKARVKDQKVKETGKEANKAERLQKKGKGQKVGGRFVFSCEGLSKTLPDGRPLFTDLSFSLYERSKIGV
LGPNGAGKSSLMKVIAGLDDDFDGRAHVHDGVKVGYLPQEPELDPTKDVRGNVLAGVQODKLDILEEYNEVCRKLEGE
KEEDDDDDDSEDEDEEELLERKAELEAQVEQLGIKDLSWRIDRAMHALRCPEPTKQVHFLSGGERRRVALCRLLISE
PDLLLLDEPTNHLDAESVAWLERFLSEYKGTVMAVTHDRYFLDNVAGWILEIDRGDCFVYEGNYSTWLTEHQKRIDL
EQKKDVALSKQIDQELKWIQQTPKARQSKNKARVKAYEQLLEQARVKPFOPGTILIPPGPRLGRVVAEAERLRKQIE
DRVLIDDFSFSLKPGAIVGVIGPNGAGKTTLLNILSGEDKDFEGDLKIGESVVPGYVTQHRODLTEGNTIYEEISEG
DDYIEISPNNTIHTRQYVAAFREFWNQOQEKTVDVLSGGERNRVHLAKLLKRGCNLLLMDEPTNDLDVHVLRNLEEAT
EAFAGCAVVVTHDRWEFLDRVCTDIIAFEGDGRVVYFEGSYGEYMDRREKLNGPTRHKFIKLK

>N589 uncharacterized conserved protein (nucleoside/nucleotide kinase (NK) su
perfamily; thymidylate kinase domain)
MKSRKVALAGVLGWSSTGAPVRRGASVLLLRSFSTSSPAPLTAAGPKDEQIRRNRENKSLQFVFIEGEAATGKSTIC
ELLKRQGYTVQFEGEFVELCKENSRYSPQGSVVSIKWVSSMFTAMERLLHQFDEKQAEIKGGVVEFEFDRSFLTPYVYTR
GSLNNLYVCDAMKEIKEVFPCTTVLCKTALATIEDRLLORYQQOGDAQAKDIRKNLGELDHAYIQKVHNKYAELEQDG
WEDHVLDTSAPGPQVVENLLSTLRQAATIINSHDTHISSH

>N590 uncharacterized
MGSEGPSAVQKGAETLKRWTANSLYFVQGFAKKAAQASKEVAAETIKAKESTKASGADHMKRGADLFETKPASGAGTA
GTNWKSFAEGLGGAGAKIPGYSLGLLKNAITSVGGVILPGWSMRRIGWVAGAGEFVVGFFVGKKFGGVHVHLTTPALP
PGYTLPPATQLAATSTAAAAPAATA

>N591 uncharacterized
MLWRRFRTLTPLISPCSPSFVESNKLRSNKRSAKDFSRPFSSFFGFIHSFIYVLFEVMVHQAHAAAGYWGAPEPEPE
ODGSLASLVVSVAGVGCGVLAKIVQSRSIIQSARGNAHYRGLAAALVGDASLATQEARQLWREDGLLMEFVKWPALMI
GTTVPFIFFSMGVQPLLDQALGVSEEDIEERSSSFHISRMLNSALVMLAIHPLSTLLACYIAGTLPSWKVALVDRVV
KRKDHFYSSWLASAAIGPVTHIADVVRANALHWHKATFFPDFMPPRGSDDHGDDDNIGSEGENEAEEDEEEEPSTAR
RMAYGASTALVLVLLCSARTLLN

>N592 tetratricopeptide repeat (TPR) domain-containing protein
MASTEEVDVGMEATAARLRGSSSKDVAAVRSLLKTLRNKNIRRPDLVLEFAPILLKSASQLGNEAWTVQEQLFVAAL
DSNDLPLANEVLARLTAKFPGSARVRRLTAMKLEAEGEFEEAISIYNSLLIDDPADTATMKRRVCIWKARKETRPRA
IEELNDYLKIFMADTTAWQELGDLYLDEQQYEFAAFCYEELILAEPLNHHYINRYAEILYTTGDYATARKYFAHSLE
LNRDSNNRALFGLALACKALASKKGGAKPKDNGELATLAAGKLRASYKAAAPEHLPVVDAVLAKLQ



>N593 protein kinase (possibly serine/threonine)
MDVRSRTRREEGEEEVDRTTATATPPQFSYRRPPVARRGDOWWRSWWEVVGVAALVVALGWWLLVLKWEWYCEFAWAS
WADPALHDARACRAVQPPCLERGRLLTAAYGFRSVYEGRLNISRLKEEGLESSPLLMLASSSGEDGSSKSASTRGQOM
MKVVVKELKDPKSCGDVKAHFREVAIERRLRHPSIVPYVVSCSISPRYTLVSEYMEGGTLSVGITPNMASRTYLSIM
LDLAKGLEYLHYGVESGYTLIHDDLNPEQILLNANRTRGYITDFNLASWIRSGERWGVRRYWWPKGGSWKWEFAPEKL
ROQHYYWEAADIWSYGVLEYQTLVRANNQPDEWAATVIRPFYEERILNAAVDGWRPSKPHFRSDRVVLDKAWGLVEEC
WRYDPYARPNATRLVASLEDLLRQLPKSR

>N594 uncharacterized highly conserved protein (DUF3228 homology)
MRRAVRLNAFAFRQFDDPAFSGTKLMGEFDKQAFEDHINQLFNMGSATLVDGYAPFCKHLEVPNEFTGAKVGAVTITDS
NKHLLRSGYVARRASELPVLTRWFEAKDVEVPTAKYLDIILYSRAQIEEEDAALPSDQKEAAKDYEWGIVSVKAQDE
DYETPMTPITAMRNSLGREEGGSGAPLDREAYLKAVAYWDTHAAVQ

>N595 Complex I assembly factor 6 (C8orf38)
MKAMQLSIQRARIVPATTVPLESSVEQHLLLHRKRKLHSTSAALHGGGKCEHKPTTSGAIPWITFTPHDEDATTKAPP
VRAEKPFSFTPPHPASTSEAGSADTAATAGQFERQGPAPAKQGGISSLDYCITQSKKLDYEHYLCGMYLPKEARAPY
SVLRAFNIETAIIKDIAKQAPLGLMRIQFWRDLVDKSFKGNPPEHPVAIQIAAMVPRYKWTRTWETRILNKRAEDIE
GRPMPTLAALENFTEDTASSLLYLTLESLRIRNMDADHAASHIGKAVGISFLLRGTPYHLOQRQTYLPMDLLAKHGV
SEEAIYQGNLEHAQNLPEVVYEVASAAHAHLKHARELKSTVPKEAYSALYSSFIAEDYLNKLEKAKENVEDPALRPT
POGSLGLQAKLLYNHYVGHKY

>N596 Complex I (NADH dehydrogenase) B16.6 subunit (NB6M GRIM19)
MSQEKGRARYHQEPLFRPEGPEFEPIPLEKRKAFQFRRGPTGKALYAAYFGVLVAGHYVYATGAWEQRDLYAERQNV
WGSVTTYLQAEADRKYLQTRKRSTDAEEKLLFPKEVSEGKRQLNHEEAQYKTRWVRPATDPFQOWHYVKRTFDKAQE

>N597 N-terminal homology to plant B12D (Zea mays) protein
MORSPMTVSTFCKRFMPVEVYPLLVPLGFACGLATYMSYRTLAGAPDVHLFGKKPRYETGDHRADPHFAGIHSKASR
FDPHPELGQAEAAFHKTYSASASSPTYF

>N598 Geml/MIRO mitochondrial rho GTPase
MKDQVRIVLIGDDGAGKTSLIATLLADSFQEVVEQVVPELTIPPSVINDRVSTHIIDTSSREFQHKMDQQLRTADVVC
LCYAADSENVAERITHWLRHIRHTRQECRAPQVPVILVGNKIDLRGEDLTNPKLQEDMEPIMEEFKEVETCIECSAK
SFLNVHEVFYFAQRAVLYPTAVLYDAGSRSLREECVAALKRIFKLCDKDRDGILSDDELNAFQARCFGASLDPAELQ
GVKDVVRGNVENGLTEKGLTLTGFLFLHHLFIQKGRLETTWTVLRQFGYDDNLRVDVASLCHSLPAPPPSHVYELSQ
AGVAFFSSLHRAFDKGAGLALDDLDDLEFSTAAPGLPALWTSGELDPATATQLNAAHISLRGWLALWSYTTVHDHKTT
LEYLAWLGFESDPQLALALKPRREASALLCLVVGSPALTDAFLGDFLGKRDHEPSHATSTSITTTTRSPSSRLVALG
SLPDISGTEKYVAMRKYGLEETEALRTRLHEASLVIVLYDSSDSRSLSNTAHAGAELNSLCRNRDTPILHLALHHTD
GATVPDLSENGIHLEAFASYSTLLIKAHQLARREQEWQWLPTWPQAALLGAVAVLVGGILLYRHFKGSKQA

>N599 universal stress protein family member
MTKYMVAVDGSEHSNKAYATAAKLLTNKDEVIFVTVGQKGKGAAAQDLLETWTKKAEADGFTAKPLFLESADPRDAT
CNAVTEHGIDILVVGTRGLGTIKRMLLGSVSNYCVQHASCDVIVAK

>N600 Mas2 form 2 (similar to MPP beta subunit)
MKASLHNVRPVRLPRFVGLESANHLRRSLNFSGSALLLASAQRRWATTAATDVRPLKPKLERGPSMKSPLLDMPTPL
AHVSQLKTPSTRITTLRNGVRVATEETYGQATAMGVEIDAGSRNETFETNGTTHVLORMGEFKATTNRTSAEIVQKLE
SLGVNAISSSSREAMVYTAEVVRGDVEEVVEVLADSVTINPLLLEEDLQEQKIAVGRELEDMVHDPPSWLPEILHELA
YGPEGLGLSHLCPPSNLEHIGREQLHNEFVKTYYVGPRVVVAAAGVEHDSFVKLCAKHFDSLPAAEGGKPLHVPSVYK
GGAHVEFMSPENEKRLQELOQAESDKPPPSHVALVFEGSGLNDPDLYATCVLQSLLGGGSSFSSGGPGKGMYTRLYRR
VLNNYGEFVDSASCENSEFYLDSGLEFGIYSTVQHKDIGNMLHIMSVELVDLTGEFSAPIGQEEFDRAKNQLRSGIFMNLE
QRAVLCDDIGRQVLSYGERKSAQELSDLIEKVTIEDVMRVARRILSTKPTLVVYTPEKYATLVPSHERLCAWFDAIN
DKLNGKESSESK

>N601 uncharacterized conserved protein (N-terminal F-box-like domain)
MAAQVCKEWNRLCSDDIIWREIYRRKWRKVDALMSLKYQTRVRASWQELYIERARIEKAYFHNPNVPDELKNDELAQ
ANFLFTEAKEIRYAATTQVGDDQLRKLAYAIVLLAISGEKFESLSLVDPANNDVEWSWGSALSTQGMWTIQLLQSTP



GLALAQHADWLYAFGCENSERALDLAPRDOQDGLRKHVLYADYCAELGTKPGGEGNAYLAKARVYYRRATIERAHAVQH
KRIVKTTDGVSTFEIDTFQDVATIARAHSGIAIACLSAAEKLYESVVSSRAEREHKANQRTNEGNADDEACDEEEKE
NGEAGDEQNEVAQMLELLLEGRERLMACVKIEPDQRDYLLSLCSVLTLLGEMTDDSDESEMYFSEGVTNFERALTIA
DDGNADAQNEYGILLSKRAQRILKQLRREGFDPAAVNHTPAARAEPESDTSSADSSAQPEGELPIETEEEKEAARRA
ARCAELVARANRYFDAAEAKFVELYETSVWEGTINLACLAALRGREEETRRWLOQVCRDQHDLAPEHLDDHDEDAYRD
RAWFGELRAELAEQRLAQQREEEAQREAELRQOAEEMAAVADAVDGHAEA

>N602 Complex IV assembly factor Petl00
MDRFRSFVRRGLSLETFKFTLYLAIPAGITVALLYPGQVNRLVSHFPFVVYPPEDPTIREANDRFRQQQLEALERQS
REAEQKAKQQQ

>N603 uncharacterized conserved protein (SET domain-containing)
MMPGGDDPYGGGERWAPPEFPRLRWAMGIVGGLTLAAFVYHSLTAASRYRHQQAQKERETRFMGFLHHEEANKRLVN
GDLAGAVKHYSKAARFALRGEPGDDVAAAAAAAAGVDPAFIVPDFDAPGAEGWALSLLORAAAHWSTGDANSCARDC
LAVLRVLPRQAASPVDESETISPPTPEASEASEAQPEAGAGVAAVMTEAGPPEQGGEEEKVSKEEEEKRALEKEARM
RKDRLERITARATELLGRALAASGQPLAALLALQRCTQARSKRREAALVQFQHLKESLONALAAENGQSHWPVKVVV
GHEGGARGVLVATEEIAEGGEILVEEPFLAAPWSAQDLVQKVYCVHCLRRLAQPDVDGAPNKGIASAPVVAEARSGY
CSSVCEAAAWLLHDHRPSSRPAQPAGPSSDQTGAEERTSLYLLAKRVLACLAYGEREPMLOQPLWTTFDAAIRSLPTS
EAEAKGVGHEHAELQAFVESLRNDVAQQSEQQAGPSTSETGWDASSLVSQLRGGALPVMEQQQQTEGCRGVGLYLLG
SHVGRSSPTAEPNARVVEFSDADSTLRLVALRPIPANEAVVISSSASSPALASSA

>N604 [Fe-Fe]-hydrogenase maturation protein HydF
MTKRAGTVCGIPPKHAASWSRAYAGQPLLRTNIGIFGAMNSGKSTLMNLISQQETSIVDSKPGTTADTKVALMEMHD
LGPVKLFDTPGIDEEGLLGEKKRRKAFDVLKECNAAVVVVNPENPASLKAARDVIQEASAKQKKGDDSAQMRVMVVE
NVEFGQOMAEIRKATNTILDAAEKSLTPDRTSLQITSIALDLNSPEAMGRVVKEVTTNTKPHSSNVSLLPSALQLGPD
SVVFLNIPMDAETPSGRLLRPQALVQEELLRQYASTFCYRMDLKKARSPIEEERREEEQRFRSSVDALKSQNKLKLL
ITDSQAMDVVHKWTMEPGTAAPSDQGGQSSQETVPLTTFSVMMINYMSGGRLSAFVEGIKRFETLKHGDKVLICEAC
NHDRIQDDIGTVQIPAKLRQRFGEGTIGVDHAFGREYQTKILNDYQLVIHCGGCMLDQQKMAARLSDIEGSGVPITN
YGLLLSYLAAKQGLSRVLRPWGL

>N605 Complex IV assembly factor Scol
MRSCRAASARNLTSAGFRACRQOGASATRLYASGIIRDGCCKDNSLISTATRSLKTSVWPARSPLVRTQALPRRRAEE
PSSTPGPAGGSNTRTSPPPPPEARPPOAPITWKSALLALGACGVVLAYFEFEKAKRKPRIEIAVAGTPSIGGPEFTLV
DODGHVVTNHTFRGRYMLVYFGEFTFCPDICPAELAKVTKTLKILEEEEGITPGLVVPVEFISVDPYRDTVGKIRSYLK
DFHPSFVGLTGTPQQVESMARSFRVYSSTSQHSEEDEDYLVDHSIFLYLMDKEGSFLSHHGSQYDAHALAQRIATDV
RSKGDCPPSLWAQLKERGSNFVATFIH

>N606 Complex I (NADH dehydrogenase) 13-kDa subunit (NUMM/NDUFS6)
MRRAAPQLSRGMLPAYGRSSSSLLASRATLSSTASRAASSLKLKIPFLGDTEIALKDDVFRPGVPENPGNLYAPMPA
EELTIHEIPPKVTHGSTAVCDGGGGALGHPRIFINLDKPGPHDCGYCGLRFIKEEEHH

>N607 mitochondrial carrier AcMC26
MVQSSLSSHIDRNEHQRPIDESGWETTLRVVASLGSMASGWAVHGLGVLGYQWSVTPRPIVGQWLPATTFSAYWNLR
KEAATHPALRYGAFSAAGLWAGAVKAISHMFLOEYVFAPLLHIATSDEELDESFEAYDPIAPIKQGDMYQRGGWTGP
VCAMASAAGAILLSLPFLKAKFLLRTQSRRPDGSFKYTGLFQSIGVIWREQRWGLITNNLSAFISFGILYDVVGFELT
DRYKLSTLIMKIKTREGVLHNLKHALALAIDDIIEAAIIVAFTMPVNVVLRRLEAQAGGVAPFSADGVVYAGVLDCV
QQIFVREGLNGEFYKGAMPELLERLLPRVEFVDAAVDLGLNSFFGVPATYDNTEEHSHAD

>N608 mitochondrial seryl-tRNA synthetase (SerRS)
MKRLSKGFSGLARRTRSAGVVPLCPASWAGLSASRTARFFAGQAAASGADETPMASHHTPQQPEYLFRHLDLKWMKE
HADELATSIRARKIEGADIHRTVALHDREFVRLDFEIQOMRAQRNRVTDELKQLKKKMNNKSLKGGDGNDADVERLVA
OGKELREQLHAAEKEVKEVEAELYREAKRIPNVCHPAVPHGSEDQARVVCHGGPAKKQHAADFGFEPVDHVTLCQRL
DLANFEAGSRVAGNNEVEFRNEAALMELALVQWVMGKAAARGFTPVLTPDVVRPVTAEGCGFQPRGTGTQTYSIEGS
DLCLVATSELALAGYYQOMCALPPESLPVRMVAFSHCFRAEAGGTGLRDRGLYRLHQFSKVELFALTAPEQSDDVLES
IVQLOQEIFTELGLHYRVLDMPTEELGAPAYRKYDIEAWMPGRGSYGEVSSASNCTDYQSRRLNICYPKDDPSGRRR
DFVHTVNGTGCAVPRTILAILENHQTADGTVKVPRPLVPFMHGIDTIRPKTNPAPAPQLOQHNVGHFYFHPMQ




>N609 uncharacterized conserved protein
MONAAGAGRRAFGPRWFAKLGLISFAAGGLLEFAMIKSGEFYEAVVATSSAPDWONSWQEVGAEVQRQLREKRERGDI
PEPTRVERVLOQLEARYQQQLNQDQPPSAPSSSTSTSTQEQKESETIKWSSRRRY

>N610 Complex I (NADH dehydrogenase) subunit B18 (NB8M/NDUFB7)
MAHHGEKPEQSLEDMEAELSQPREMLISEEEMDAERLPIGYRDYCAHLLVPLNRCRQECFYLPWKCTHERHVYEGCQ
YEEYKRRKKWMLIEKEKLKRAQEKQA

>N611 uncharacterized
MSLVMNPSGGGNDSSYGVGGTYYGGELVQSTGDAQRGGRNADQODSGDEFMTEMAKIRONQAAESAPATGKYKQKLEE
ARRATVDEPDNGYKYPGYKARRRESLSADETPVVSAPADPPSGDVFSQVRTRRQEDLLKAARTRKKTKEKKKAFGDQ
IKGVLAYLPFRTSHLSGFDG

>N612 uncharacterized conserved protein
MDVRTAAGQLAANFEFVATPARVLFERAARDRPFIRAFIKSRIADASRITGIRGESSQHSFFTPFTSILSVLTGGGED
ATNGLLHVAHASLWTISVPFIQSSIIESAKDLLFGGYTLYGRVREALNPDFRPSLYAEIMRPVTFAAKTVAYAASFEP
FFLCAYGVRNNKPEHWNKIPASFLPSRKKAIPAMTLPLEVLIAHLNAHLLAAGGLRDLFFRLRVRLLPSTVTHDQAL
SPLAQQFLHHVEDLALCLAAGAITVPLEVLLCTMLATRAGLASSVSAIWKEKGLSGFFSGFGWYLLAQYLTTW

>N613 putative DegP2 serine endopeptidase
MLRRWQQTGELMRHTSTVQRCAHGFNAARCTRARQGVLTLARKRTSPFHTSSVVEARKASPALPPLVPDDVQEVPIE
EANWEESTNMLPLEPVIKVYSHVTSPNYVMPWOMKATSEKVGSAFALSGRRILTNAHVVADHTYIAVKKEFSGTQKYP
AKVLSVAHDCDLALLTVTEDDFWTDITPLELGDVPHLQDTVAVVGYPTGGDTISVTRGVVSRIEPQRYAHASGHLLA
VQIDAAINPGNSGGPVLKDDKVVGVAFQSLVNAENMGFIIPVPITKHFLKDIELHGKYTGFGAMGIQCQPMDNPQLR
HFHKMARDITGVLVNHVEAVSKAKGVLOKDDVLLSIDGNRIANDGTVAFRKRERIFFDYVTSMKQVGEYCRLE ILRN
GEKQEVSVQLSPVQPLVPIHRFDORPSFFIHGGLVFTPLTQPYLOEYGEDWYNSSPRKLCMKALTEYMEEPDQEVVI
LSAVLVHEINYGYQOMTNLOLLREFNDOQKIKNLKQLAKLVAANKQPYLRFDFDEHVVIILEADAAKQAEEATILTRHRT
PSPHSPDLEDKKEETDVV

>N614 radical SAM domain-containing protein
MLORATARNASLGSLRGGGNALGLTSFLHQRCPRLLVQTPVRLYAPQPRRRKPLSDQKLLVKKEKKILRKLTKEEEK
RAADAFYSAHEAQEAAGATATSTSSSAESGRPRTKKKKRATGGDGDGAGEGATSAGSRFGRDQRLADSREALVERAR
QLARQSAARAGSGLAGARGQRRVEDLPQSNPWLLYANEMGDMIDFPGLELVGAVAGEVTPHRLDRGDCISAPEGSRL
LTLSQRAPVGYQRDDQEAEVLSADPKTDRANMTKRDRTWPPEAVAVSLPAPYIATHYSSFNSLPGGQTLPLEFFYTPV
GWWKKGSDFLAARERMERAKRGEPDPEGEEAQSLEPDDSFDKAKESLKVMKDRGGFTSIRYMILPGLNDERKEVDEL
CRFIEETRIDMIQWRNIALDPEYYLTSIKYEPPASVVYAEKLGVKQLMETIRDKYPHVKHGYYNPCLDEKAHGYNLT
AASPMCLGCPSLQKDRKDLLARYKRIPFVPTADEIVEVAVEHLAKAPHATITIAFGQSCEGEPLLQADLLCEVIAKIRO
RTRRGTIHVNTNGTVTEAVARLRESGLDSLRVDVNSVRREYFNRYTRLNYEPVVERLRQAARERMERAKRGEPEPDP
EGEEAQSLEPDDSFDKAKESLKVMKDRGGFTSIRYMILPGLNDERKEVDELCRFIEETRIDMIQWRNIALDPEYYLT
SIKYEPPASVVYAEKLGVKQLMETIRDKYPHVKHGYYNPCLDEKAHGYNLTTASP

>N615 mitochondrial ribosomal protein L33
MAKGKKNQNMVVKLVSMAGTGFFYTTTKNPAATRKLFLOKYDPMLGSHTLFREERTISRSKRK

>N616 saccharopine dehydrogenase (NAD+-dependent, L-lysine-forming) (Lysl)
MORAAAAGATSRLVVPLPHHARVFPTTSGACRRMLAISASTPSSSSSSSSSSNASTTTTTPEKHHFWLRAEAKKNER
RSILLPEHVERLLQAGHHVTVERSRLRCAPDAEYQRLLKEPLVEEGSWKKAPRDAIILGLKELPEDDDPIKHKHVYF
AHVFKGONGAEKVLKRYAKGGGKLWDLEFLVDDKGARVAAFSGAAGKVGMGLAFAVWAHQKLTGRPYSLPPLNTPYD
SFAHMAHOMRELLDQAKAKVGHDPSVIVVGSRGRSGKGAVSFSESVGIKPTEWGREQTAKGGPFPELLNYDILINAT
YLLPEVRLPAFITKGMIDHTPDRKLSVESDVSCDVTINPHSVEFPIYDHLTSEFVHPTECVAEQPTPLEVIAIDHLPSLV
PRESSKEFGDLIVEHILQFDQTPVWSRALKLFDEKVQPFLPPSPRAAA

>N617 ERMES compondent maintenance of mitochondrial morphology 1 (Mmml) homol
©g

MELLSIVIGFLLGLVAAGAGVAYTLFVLLFRRRTDAPLPLAPAPSFAPQLASALLADAAVSEDLELFEKAEWLNLEFA
GRIFAEVSTPAFQEHTWRLLTEKLNAVDKPNLIGPIVIEDFSFGTGVPRIEGVASFKTGKELELVLDVSYDGGALFA
VOQTELWLNLPTLERLASLPVSMSVSLAHFRGRVSLTVPLESDPECTLAFAEEPQLDFRIGSLIGYDYQLRDVPKISN




FIINKIRSVIREEAVLPKAFSFHLPLSGRPLDLKQVLRPPRELRRNTVEELKEAAVSASKAKLRERVKREKDSRKGR
DAEENAVVVLNTSRALVRT

>N619 ERMES component mitochondrial distribution and morphology 10 (MdmlQ) ho
molog
MDFEEAPEELPNNPGDYEGVDGRSTGIIDFDAMPGFGFRWGSQISSRFERSIRIMILPPFPTIGFSYSSRPMPSMHQ
AMEEAMAREMEALHDEEDAGEGQAEGEAESAAEAKPLLRPLDVAVLSKAGAEVTERPDNDDNTTSSEDEEEEEEEAE
QKESGGHFMLSAEATEFDGMVQGMYMORENKNWSTRHMILTSMEPGRSMLMSSLSYSGGSEFTSKLSWSSERDRACESH
MOATITQRLSVGGEVGYAMKDKQPVGWSVGGRYVIRKEEGGKFAATHITATYNHLGRVKTTYTLPFSETVFASARYTV
NAFSFKSNMAVGVESWPSATMPLMTKAKWDTDKGFGVSLGAHLGLAALMFSASYGKDGPMVGLHFEL

>N620 Oxal complex homolog Oxal

MLARRGVNPRLVGLEGRAGSVSRYGIASSPAARHLAFPTRTFATTTRSSSSSSSSAPSLARRRLPSIISRGSVESST
SSSSSISSSVSAAMLIRHERRCYATETVEEGATAAAEAATQTGAAVERGSDAMASFIAADPVTSLTPAALEVVERTT
SSFPPINWLVDAMTEFVHYTVPLSWAATAVCFTLAFRTMILPAVALTMONSAKMRAVQPELEKIKAKYGPNVGKDVNV
AMQYREEVRKMMAQSGVSMWKTMVPFLVQTPLEFVSFFFTTRKLAEEEPGLRDASFLFFNDLSAADPYYIMPILTSLT
MLATIELGSDGVGGQSNPALKNFLRLEFSVLAIPATSSLPIFTHIYWEFSSNLEFSLCQLGLFKVPFIKKALGLPDYQGV
SPMLGSSDPQPAKPEVTFQQOKPRITIRTKNQK

>N621 ubiquinone biosynthesis protein Cog9
MRRAVSGOMWRQGGASRSAYWRNAAKPLSVTDASAAVRIRGRGCVLRSSGRPFFARTTGLWRGLFTSAESHGEQYRQ
PEEEDAIFEDRDGGFSDAVRTQVLDVALAQVGKYGWTVEALSLAAAEQGLSNLAHGLFRRGPVELVEHFIAKCNARM
LEELSALDMEHMTLKEKIRAATHARLRQYAPHTIATWPQATIAILAQPSNASTSEFSLMENTINDIIYVAGDSTIDEDWY
TKRAVLAGVYTSTELFMLTDASDNFADTWAFLNRRLEDVVTLSKYKAECETLTSLALGYLNAVVQKQHAAPTGESPF
HHSPPPHGTPPPPPPAGPAGPFTPSPHDDSIPPRA

>N622 uncharacterized

MMRAGVRGGCLRGGLSASSTTTASSMLLAARSAVAAGAQREYAVHIFSPLPLPNAEKPVPPVVERDNKAIFNVEDVP
VEYTYQTTPRWRESPAMAHRRAERRRMTEVRKRATVYCNIELEKERERFROQEREQMERWKALRLKKRREEWREKMVV
REKVESQERAERAKLAAQNLQVHAEKSKLKEEAKREWLLCIKEELHKFDVADLPHLMSLKNYKYDTYESQEWYTKDN

>N623 uncharacterized
MRLPPFTNIVYVGLAGSVVGGFVGMYFAEQFMREAREREDAKLWAEIEQDRKRAAAQRAAATNPTRSLPSEQQ

>N624 pentatricopetide repeat (PPR) protein AcPPR8
MAQRWMRCRSITATAPSVLNRTPWPACRQLDLVAAGTLISARPAARFIPLIPNRSFAYAKSKGQLKFRLEATAAPST
TPOSPLPSPPPSPPPPSPTLAWLTKVEGKLORGGQKVIEGARQRTQRALRGELADAVRSGDLNEAEHTWSELRARTG
SRLDEASCHTLMNAYAQRGHLRRALSLYARMKEWRVRPSAHTFSILFNAYANLAQPSPSYLPKLKQLKDQEMPKYGV
VPSVEIYNVLLKAYLALDPEKSHQELKSVIAEMQEYRLKPDAITYTLWMATAARGIANNPKATVDVAAAFEVWDEMK
KNRVHPNLRGYNELLKICNEGSSEDRDIAFELYKEMLVEGVTPDHHTFDILLMTCWKQRKFELANELFDKAVQLNAD
NKGKLVELDTHLCNSALRVCTRNEGKRGPGRKSGSAEANQYLLDVISKITKVMFRKHLPYDEETYALLISAYTRAGA
KEKATSTFADMQSKGQVRISKKTIGALLVTCRESNDVEEVKKVMDLAKDRRVRLTDSMVEEAKTIFIKNKRYQEWTR
VERDLAEWLPTATADYATKGKRRASAVEGGDEDDEDDINNDIEAASVSKHPKATTRRSSSAFGKPARPGPYAEGRSG
SRERAREEGPRRPEGGEESARQERRRRWREERSGGAGGGEKAQRRSRPGREPKDRVSAKNYYKDTRVKSPSATGRKS
FGGAPKPHAGRRKSPPSSLARNED

>N625 mitochondrial carrier AcMC27 (carnitine/acylcarnitine transporter)
MSAEIEMPAVVAAATTSRPVSRAWQDLVSGIASGVSIVVAGHPLDTIKVRLOTQPMPKPGEAPQFKGVIDCAAKTIR
HEGVRGLFKGMVSPLMGVPPIYAVVEFGVYGSTKRLMGETADTPLAINKIALAGAITGLATVAFAAPAEATKARLQVQ
YSSAAGSARYSGPVDCAKQMYRAGGIRGVFKGTAITAYRDVPGNAIYFGVYEMVKRCFIPAGGSARDVGPLPMMLAG
GLAGTATWLTVYPLDIVKSRVQIDVTGKYAHGHRGLWQAYKEIVAESGSVRGLYRGITPALLRSFPANAACFLGYEM
SMRLLHFLSPS

>N626 putative SDH assembly factor 1 (LYR family protein)
MSQRVRKHSGLQKQVLSLYRQFMMSAYKRPEGPGRDSLLGRVRDEFKEGAKMSRFEVDAIERRLGMARKQLKMLNLP
GTETVQRIGP




>N627 putative Complex I (NADH dehydrogenase) 20.9-kDa subunit (NUXM)
MVVFTEEPKNAVINPKPTYPSILWHMRLSDWGILVGLTGAGVAWGYMAGKGARKSVALCGGILGFLGGHSIAAQNSA
QORLLGRKPNGRPISSEH

>N628 Complex V (ATP synthase) assembly factor Atpll
MLLMRRCLRSPAVITNTAGGGGRAAPVRWFSSGAAPPPRELAHVVKLDSLHQETPERISQLWIDYHVKKEACVSAVA
PAATYALINRRLAESPLFVLPLPRESGFVSVLLOAHAEQDTVMEFTELEQYQRAADKSAVPSCLHLRYYTDLAATKDI
VLVRGEVDLARLTTTEAQTLVNQLQVYYLADAKYAAVKTFNHDPAQFDYNATIIDDLRGGVGTDTVR

>N629 AAA family ATPase-like protein
MLRAARSGAGTAAGTVVTRSSGCRAIPSSSSTTSVLGMRGGCGDSTPLAHLPLCSSSYSASSLATTSASSKLLSSIH
RRHSSSLSSFNRIHGRPSHHHHGGGGGILSIASSSSSLSSTSSSAPCQYVITNLESRRHLSPWAWRT I IGGVEFGMGY
VSFHFFVRSVRAQKTWIKMRLLKPKHIPPSAGPYPPFDRPNEAAVLRNYLNHPPAGPCIFVGPDGSGKSHILEQATE
NRKMVVYLDLOQREPVINGEEILTQFINKISYILPPTKFIARIFLKDESKMVLSAEE INKAFHCFEQVLSDOKRMGWP
NGIPVICINDFHFLGSSNDLNLRSKNIYEDKQILKFMDWCLFLTDNKLCHVVEVTSFSFCHLELDTHSAFRSRREVL
KFGYASVSTVRHHFKKVNQLLTQHFKEPLTESEIKRLATFVGGQVKDLDTVITGLLRGYTPSQVIDYMISDSLQIVS
DSLESCLRPVISADGEEQALEKDDAFEKYLRLWRMIELIAQNSIVSRSDLLRIVFQENVSELEAYESSGLVAYVHKK
PISMSLSADIDAEDTVSSLARLAPEFMVSAGTPRLNMAFQILRKDEKAGAQKRSLEIKLKKKKLEKEEKELNETKKOQ
LLEERKELVNETQSLLRYHQEFQSLFGEEEFTQRKADLLSGTRDITEKLRNVVRDQEEVKEGLRQLREEVKQLKKRS
EKDVVGEYPALSP

>N630 AarF domain-containing protein kinase 1
MWRAKASSWLCAGGVRCVALTSGIAAGGSLSLLRGAPGAAGRLRSSAPLLGRPAHTAAAATAPLPKEGGARWGRVLA
VTATAAVVGGWSWGHHRPNHDDDDDDGVQLPAYVDRATREFTRAAATAVVIALDYKWSLRGLEGEERQRRLHLVHERS
ADRLLRLFQONKGIYVKAGQHISSLDYILPYEFVFAMTPLHNQAPTCPWEDTVRVFREEFDSHPDIMFAEFEREPVA
AASLAQVHRARTHDGREVAVKVQFPQLRERCEGDVSTIAFLVDAMRKIFPDEDFOWLVGEFRLNLPLELDFAHEAKN
AEKTARLFREFPDVTIPRIHWDKTTSRILTMDFIHGVKLDDKEGIARMGLSTHKVAELLTTVEFSKQIFLDGEFVHCDP
HPGNVLIRRLRPHDPSSDDPELVLLDHGLYRELDDEFRINYCNLWVAIIHADEAKIKDYARILCGPDASYQLFACML
TARAWESVKELDRPITQEEKRHLMSDAADRFKEINDILATVPSQLLLLLKTNDLLRALNRDLGHPVNTYSITAKYCV
KAVLAHSLEMDPSWRHRVWVRWEAVAWAVQIKATELVLRLLSFEFSHLFGREYQ

>N631 mitochondrial ribosomal protein L54/L37
MNRSMMMQRRAVSSAASRTILARPVVGHAGALPLLSQQRRGYAKPGGRGGAVERPKKEYKGDQYIDEMLVAYGLQVP
TWDDIPEWVWKAEVDLKKPKELTPLDGPLEWKKINRERIKQFNEDRTWGVVKGKWKLGE

>N632 adenosine deaminase
MRPARARLQTSFAPYNTSTSALSAGGSTTFQSSFPSARFTNSRASSAATTRLVAPPRFALCNKYANLDRIVRSYHAS
AAASHQPHQKMKRAVLNKHTPLSEDIIRKLPKAELHLHLDGSVRIGTIIELAEEQGVALPSTNYDELKDKIYVGEDC
TSLVDYLRAFDITLSVLQKPYAITRVMYEVCEDAVADGVRYLEVRFSPILHTKEGMSLSQVMEAICEGQLMAEHNLP
IFCRIIVCGMRQLDPKDTENLAEIAWRYKDKGVAGFDLAGPEYGFRSKTHKPAFDIAQRNFINVTLHAGEAAGPESI
QODSVRWCGAHRIGHGVTLRONPHLMHYIIDRRIPLECCITSNIQTRAIKTLEDHPIRQYFDAGAIVVPCTDNKTMSN
CTLTGEYALFQKTHKEFNVEEMLRLIDYGFSAAFMOATHKRRLRGEVLHSCLQILHDEGYDLDDIIGTSHYWHSIGVD
LSHFAKSPAVRKOQHGYWSGRVNPPITLDIVRALPKADLNCRIDGSVSIPLLWQELQAAKIDMKQORFGLPCSSLEDLR
RIVLSPTHDEASWTRVKRIFNSVLOHPDQIKRATDDILRAAADENVRYIELVVRPRAHTHAEMTIAQVIDHMKEAAD
ATVASLAAEGKPLQYGLVVYSSLAKDDPIDFLQAAQLTVQSQSKGVCGFGVLGTRDLQASEYEFFRGTFDYLKRNNA
NVNISAGRTDPSNVVKAIHEGGACRVSGAYQVHRSPDLMNYCANHSIPIELGLADRESIYVSDVRTFAEVNVNDMVS
TYNSDVRTFAGNPIRLFLDNLLPVAICSFKSSVSSKNRSEVLEDLVNECNLSTIAELMKLLSCSFENNFQPYDVRQKM
VAKAWEEASTYLSAHGYSSLYRQHYFPSLGKGMDSFEFSDA

>N633 cardiolipin synthase
MRRCCSIAASRPQVLRLGTSARTLTASSSSPGGLPAKQFRTGARGVHLPWQQSGAVRSGVIRLRSSVPLGGALAGRA
WQPPATVLIRVYSTPKSAAEDDDKASQGNVNPPTTATANVEATTSSTRVLTIPNILTVSRMIASPFIGYWIIQEEFA
LAMGWFLAASATDAVDGFIAKRFNQKSVVGSFLDPLADKLLMT IMVTTMAYKALLPLPLVGLILLRDVSLLAGGVIR
RYRSLPRPVTVSRFFSVSKVESIETKPTVISKVNTVLQVGLVFLVLSAKGLDFTLDPMFMSGLEWSVAGTTLESGLD
YLNSNAMQRIKTFQDRLTKRDP

>N634 mitochondrial ribosomal protein L22



MRRGTAAMSGCGRRLLVASSSTSSSFTAGALQRTILSTHRYLPAIQSFGAARSYASPSLLGDDIFTKAYEQVKQKEE
ETGERVRITEAKADSKNLPASMKRIDHLLRQIRRLSYKEAITQLKFSQKRVAPKVIATIEKARQKAELKFGLDPERL
ILDEIYATKGQYGNPQIYYHAKARIGIMRRKRVHLTVKLKEVPFKEGEKQLGKEFVRGVNSEQRKVWEEKRDRVAKEM
GVPRLVVTTKQVELWDLYKEKILNKKPATATDPAAADATNAADKELSA

>N635 protoporphyrinogen oxidase
MAEKVHRVAVVGGGISGLAACRFVQKRLODSCSSGSKRIILIEQGQRLGGWLHSLRTPEGEFVFEAGPSSIRTVGSKG
RATLRLVDELGLRQHVVPCSSLAIKNRYLYTNGSLLRLPNHPLKVLGSPLMRSAVFAFLREWTVPRSQQOPDESTHSF
FTRRESPVVADTLTDALSIGIFGGRSQSLSIKSCFPFLHEYEQKYGSIGLGMLREMLASRSGQEKNEKNONTKTTKN
EAAAEEEEETDEGYLSPAVQEMQOKMQOVYSFREGVETLSRALEQKIREDEHTDILLNTAVERMDQERDGTMSLSLGHG
MTVRAEKVISALPSHALAHCLRHHPTLEQDMLKIPFASLALVHLAYTEPLLPAGVEGFGYLVPAMEKQPILGVQFNS
SAFPOQDPOPGCTRFTVMMRVEKGOENRTKDEWQATALDSLOQRHLRLPPAKTAALASPARVNVSVDLNATIPQYVVGH
AALVDSIRGALQRDFPSLHLVGNSWGGVGVNDCVENAWRTVHRLQL

>N636 lipoate-protein ligase A
MKRATAAWRSGTRLHLRGGRVAAYGSTTNRAYATDTSKVKVYVTSTTDPLENIATEEWIFREGDPTKQTLYLWRNAP
TVVIGRHONPFKECHLSVMERENVVLARRYSGGGAVYQDLGNTNFTFLSNVGAFDKVRNSGILINALKKRENITASA
SGRNDILVDGKKISGSAYKISNGRALHHGTMLINVDFASLGKILNPDKAKLKSKGVDSVQARVONLKDLNPEVDHES
MCDALVEEFYKTYEDRCEIEYLKHEMLASIPSLANTYATLODWKWREFGETPAFEHSLEKREFTWGNIDLLINAKNGRI
TEVKIFSDSLYPOMIDDLTLALHGRTYDKQGVTEAIEATQSKMKEVDNVEANLEELKEWLVHAM

>N637 iron-sulfur cluster assembly protein Isdll form 1
MSSRLRLVAPPTRROVLGLYKEMVVASRSFKHSDPQWFLARVROQEFYKTNREPAERIKWFEKGQQLIRNKECIL

>N638 uncharacterized conserved protein
MSSRPRGAPKPSGNRAMGIVLGGIVAVSEFSYPFWLLLSNSSGSDSGRIDPTKGKLAGQAKIRGAFLNTGSKDVGPDP
NATTYLPTKEKNER

>N639 disulfide relay homolog Ervl
MEQFKKIKEKLOKEGDQLVVGGADEEDCGACKPRAGGLYGSDMRRRFRSQQOOAREQRSAQEQDGGTTSTDATATSAG
TEEDASNENTTECYDSEGYWEKQDAPDVIELGOAGWTLLHSMAAYYPPKPSROHQERMRSFLSLEFPHLYPCKVCAKD
FEETMDEIPPELESHDALSDWMCRAHNRVNQOLGKPLFPCERVRERWGPSNAFHTKEQDDS

>N640 dienelactone hydrolase/peroxiredoxin (PRX) family protein, typical 2-
Cys PRX subfamily
MADHAHSAEELAPYTEEENKIYFIRESDWTQCPAYLFGQEDYLGIGVVVIQEWWGVNHQIIDVAKHVADKGFRTLVP
DLYRGKCAIDNENAGHLMDGLNWPAAVQDIKGAVQYLKATGSRKVAVIGFCMGGALSLASAALVPEIDAAVPYYGIP
PAQLADVSTIRVPILGHFAELDTYAGEFSDPQAARDLTEKLKSANVDSQIVMHKGVGHGEFVNPIHGAPQSVIDESWEQ
TFAFIRKKLNVASVGFPAPHFEEEAVVGODFKTLKLSDYKGKYLVLFFYPLDFTFVCPTELLAFSDRIKEFQALNTE
VVGASVDSKYAHLAWLNTPRKAGGLGGALNYPLIADLRQKMARDYDVLIEGEGHTLRGLEFIINPQGVVVQITKNDSP
VGRNVDEVLRLVQAFQYVDEHGEVCPVNWTPGAATMKPDPKASLSYFEKVN

>N641 uncharacterized
MFAPSRRLALSRPSSVASTSFGRFPTFASSSTSSFTLPALGTRTYVTNVKRIARREKRRLAEKALVKAEAEKQATEA
AVAATKQQVDAVMEEAANLAHADSSAQQQAGKGNLDRDIVKEMDGNVRMKPRHSPLSAA

>N642 fumarylacetoacetate hydrolase
MQORGLASFHQWCRKVVCVGRNYAEHAKELGNAVPQTPVLFLKPPSSLVTHGSPVELPAAAADDSHHEVELGLVIGK
RGRDIPEAAAMDHIGGYALAIDMTARGLONEAKNKGLPWSVAKGYDTFCPVSRFIAKEELPHPEDTTLWLKVDDELR
ONGSTKDMIFSIPFLVSHISSIMTLEEGDLILTGTPSGVGPVKPGORLTAGIEGISLDVSFPVLLRSRPSA

>N644 MORN repeat-containing protein (possible 2-isopropylmalate synthase)

MMRRSSSTLPFRQLLRSNSPALRPATGVVDGSRRLLHNRGGQPAGKLISTSCTPRPVGVVAVIPHLALDDCHHLTHS
TSCVVQLRGGFRRALASQVPPEADERANKPKKVNIDVDEMFATPEDSGQHWLOMTINDDWERAPEGPDMTEPADLNL
AKYLGTLDERGLPTGRGKLEFSQDNQEGISIYYFGEFKNGKFHGRGRSVNIEHIELTKEERNMLPKNVYQWTGKEKLL
QLGTVYEGNWEEGKMHGKGRLTSRDGSVYEGDFSMGQRTGLAKMISDEGYYFYTGEFEDGAYHGKGTLRSKAGDQFE




GEFERGMMRQGKGKMVLEEGFIYEGEIFDGAPSGYGKQYHPNKKEGYEGHENDGEYQGRGKLLTPDGSEVEGTFEFDKG
MLDGPATHFDANGNATPMVEKRGVPQOA

>N645 iron-sulfur cluster assembly co-chaperone Jacl (HscB)
MORIRTSKMAATASSPSFSSLLPSSLPILSPAQMPPCCLMRAIGGSGAGRSAPCLMGSREIGHWAPLNRAQCYSALT
SKPSPLFSSSSILSSTSRRFIRVRTASEADTASSTQHQPPSIEEDQASNCADCGHSTQQHQHQHQHTTAPGCGSDKE
GSHPKCWSCDNEFVKGIPLFCTCCQKVQPPSNYDFFELMGMPKRFAVDAGKLEKHYWALQRKLHPDNFHTATTRERNY
SEGVSSIINEAYHTLKHPNRRAKYLMQLKGVPLDETTGTITDPDLLMEVME IRMRLEDADDAELRALERENKQRLDR
CYEEVGHALDASDMDKCRDVAVRLQYFVKIEEETIKRRKKVE

>N646 D-amino_acid dehydrogenase small subunit
MKAWSRGVAGARAKGATNSTTRPACWHHDATASALGLPLCRSSGVASPLPLHYSRPSTTPSSAVPRGRQSLPIPTGR
RAFHHHTHHEGAAAKGPTVTKLVAGAGLLGALIGGTAAVALYAGDGGVLAAQQQOLOTRPIASAAVASGPHKQPSPRP
DGGGTGQVGLASAVAAEKEDRSGVVVEGRGRGGKERVAVLGAGVVGLATAYYLARTGRYEVVVIERQPGPAMETSFA
NGGONCVSDFMPMTDGTLPRRVLAQQLLRLRFNMLSALGRGDQENRPPPYYLVRLKALFDPLVAWSLWLLLRRSSDE
AAVNSGRGILHLALSSQQCLQQIREEEQLQYDRGSPAGILHLYRSDDQFEEAKREVEMLORTFGTKVKPCAVWDADQ
CRTREPALRDSRASIVGGIWWEDNESGDCNMFTARLADTCRSKYGVTFLFDTGVSLLMRDPANPHRVRALLTDEGRE
VEVDRVVVCLGSYTPLLLRRSLDVWLPIFPVKGYSLTLRPDDAPLTSGGGHDAAPSLNIADIESKTYIARFGGILGD
RLRVVGMGELCGYDONVDPAKEGVTNLTAVVGQLFPRLPSSASREASLWACLRPMTPDSLPIIGPVGRMENVYVNSG
HGSMGWTLACGSGKLTAALVAGTPTDLDPTPYAQARFS

>N647 lipid-binding START domain-

containing protein/phosphatidylcholine transfer protein, putative
MEEVETFEPCSDEHVKEILALDASAHSDWSAISAVTIDEEGNTIEVFRQRMDTGLDKLKALVTTVHITADVVHEVLYN
IETRVNWDHGGKDMQVVEKIDDELDVIYFWAKAPPTFTNREFLOSRLTRTLDDGTRVIIYRSVKHDKFPEKPKKEFVR
AYTKLSGYVIKPNPSGEGCRVTFLSQNDIKASIPSWVVNLLASFFMKKWLNTLRDACNNQLKENAKAKE

>N648 SPFH domain/Band 7 domain-containing protein
MKRITTTPVSRTLTPRLARSAWPQASTLLRSGTASRPLTTTTGAGLRSAMTAGAARRSVPLASGQRLARRAFSTSTS
SPEREALQMVLDSMPKGSKRFWRALAGLGATAVVLATCQPWCVVPAGHVGILDFFGDVSDQSLSPGFHLKNPLAKCV
VESTOTOQRVETTASVPSREGLTVQLEVSALYRLDPLKVQHIYKTVGRNYADVVLLPHFKSIIRELTSAHEAKGLYTA
QVRTEISTFLTKQLNDVLRERGIIIDETPINGITMPOQRLVHAIEEKLRAEQESERMSWVLOQREEAEAKRKVIEAKGI
ADFQKIVTQGISEQLLRWKGIEATEKLATSSNAKMVVIGKSDGLPLVLAP

>N649 uncharacterized conserved protein
MATSMETVSSFPSKWAWIFGGAAVALAAGGIAFLLSROQRPNKHIQTLVTPDRRLTDNFKAKLAEIFAAQLDLDGDGA
LNDAELDRLVFLTEGQRITPEMAEFIRSHFETNDEGWLTLSGEVASYEWILQHLTDDSAAEQAFAKDLOQAYGYTYAR
FKON

>N650 UPF0041 domain-containing protein 2 (putative pyruvate transporter)
MASNQVMSPARRKWTQFVGTVGALANWGIPLAAISNIYNQODPKKIDPRMTSALVEYSFLFMRWSLAITPANYPLLV
CHASNEVVQLVQLGRWANATWGGEKKDEVKAE

>N651 AMP-dependent synthetase/ligase-like protein
MRGRMATSAASSCRRARARQWQAPGGTIPYGPIRGFHAGRACLAPYQKENPDALANLLPKAHEDHVPAKAEPDHLPL
PIHPPARPHAITLISHVKGDRSIPLISKPIGAFFDEQVDLYGDKEALRVVHQDIRWSWNDLQRQVDAFSQGLLDLGF
EKGDRLGIWLPNTAEWVVAEFATAKTGIILVNVNPAYRVYELEHSLNLVGCKGLIVTDKLKSSNYFELLHELLPELE
HSAAGELNSTKVPTLKHLIQITDQHVKGMRRYVDVLSEKASSPDTRONLKSLAQAQHVDDAINIQFTSGTTGLPKGA
TLTHLNILNNGFFAGERMGLTPDDTLCVPVPLYHCFGLVLGNLAAFTHGAKVVYPSPSYDPLKVLEAVQEEKCTGLH
GVPTMFISELEHPRFKEFDLSSLRTGIMAGSPCPIEVMKRVVNEMHMKDVTITYGMTETSPGSEFQTEGNSPLEKRVE
TVGRVHPHTECKIVDTEGRTVPVGHVGELCTKGYLVMKGYWNNPKKTEESTIDAGGWMHTGDLAVEFDEDGFCKIVGRS
KDVIIRGGENVYPREIEEFLYTHPATEDVQVIGVPNRKYGEKVCAWIKKKDNTKARAVTAEDIHAFCKDKIAHYKIP
EYVVFKEEFPMTVTGKYMKHKMREQTIAELHLEKEVVATA

>N652 mitochondrial tricarboxylate carrier protein (sideroflexin)
MEGTTTTPSPAKSLRLDLTKPRYDQSTEFYGRWRHFLDVTDPRTLLVSEDELSRALTMIQDYRSGRRDEMEEDLWRAK
KIKDAIVHGDTGEKIFAPFRLSAFVPMNIVICAAMLMPNPSMASQLFWQWENQSYNVGVNHANRNASNQMSNSQIML



AYGGAVAVSCSLAAGLSQLVKKAPSLSPALRATLSREVPEFTAVATAGVVNVELMRKNEMTEGIAVQDKDGNVVGKSQ
RAGLFALTQTSISRCLTTAMVMAVPPIIMAGAEKTLLKRYPKLHWPVNLGVITGMLFAALPIATAVFPONCSVSAKL
LEPQFHNLKDAKGNPIDTLSYNKGL

>N653 thioredoxin (TRX)-like/glutathione S-transferase (GST C) family protein
MRAVRRTWPTASSTCVASGRVRGTPTALLRTGQKRWLASTPPRGGSSPSMSPPVRRFLIMGSIVVAVGAANAWYRSS
KKADAPSEASKPAAAITPSEPQRALPFTAADIRFLPENKNDLNIVLYQYSYQPSSAQVRSYLDLRKLKYKAVEVNPL
TKNHLPCPPDQRKAKQIPLVHINNREISVAVHTILFLELYLNRNNPFQPSREESARVADLMYHIDONLMQLVQADRY
ATLRSASRTLRPLRQASNLSVWERVSAPPMAALSLWWQWRHARRLLRGVYGDDLRLALVRELDAYCDLLGDREFENG
AEPGLVDVHLFGVLRSVADEATGHYALAHAHSRLPAWYQRMQRLTAHDDDQPTTTTTTTKS

>N654 pentatricopetide repeat (PPR) protein AcPPRY
MRSCOMRRAAVRQLPSGSPFPSTPPTTTATRAIRPPAASAGCPTTQLSTTTSTRLPLSSRQRSSNVVMCVTTRPPQR
FGALGAVRWSSHSTTTDESKVKRRAILASGLPFARYAEELTALEQLPSVPANSLSTIISEYAAAGKHEMILARLRPL
VPRLRGGAGAFGLIIKALQDVRGSVEVAFAVMHQAATRPARSKTDKATAPDARAYHCLIGVCARQGDYTDALRVGQL
MDDNRVAFTSGTYDCLINACARSLTDKLDSALVGVDSVAGANNVDTGARRHPGLDAAFALLDDMRQOQRGLEPDRRIY
CSLMRVCLSYGDVARMRRTFDDMRQRAGIAPDIYAFNFLMQGCAVERDLGAAMRVLADMKLARVAPVTITYNMILNL
CAETAAAAASESADSVDSAGTQSVDSLAAAEQVLARMEQSRLAPPDQVTENTLLKACANAAASRSAAGAAAVGGEVE
ALDKATAYVAAMKARDIDPDVYTYNTLLQVCSHCPRPWKRTTVDDADTGDDAAAAEHGQAAAAARVDKVVEEVMREM
NERGVRPDGATVTLLISHFGAREDPARAFAVLSDMKRANIKPYLPSFTALITACRHYSDPAMAEQMALTALDELKTA
GLTPTAAVMNAFMAVTPQRAPKVLAMMRDHNIEPTESTWNQLIYSVAWRLKSESDKNESGNENETSWRGRELELLEE
AFASADRLQSSGSGPASVAYGYLLEACLYAAQRISARRESTTGTGVDADEDVSGGQAVLSADDRAELRRVAQLADRC
WRDMLAHQPTAITREACAVRMRLCLRSASRLDPADAAEARAGLQGAIEAYGEMRRRGFLPSPLTYGALARTCARHGA
FERVTQLVEDMRAQGVQPSTATLGATAQALTSSRSAGAAAALAALRDLVLPKSTAAPTST

>N655 acyltransferase (possible long-chain-alcohol O-fatty-acyltransferase)
MDTSKLVVPLATGAIGLGSYYLVRPLANPWLRGVLASGSCAALTAYVCKDLPIGSVSTMMTTSLCWMASIRLTHLML
LPDEERQALTLRDYAAKFLWEVFPVLKNPTPREGTOQWLGHVAYNAALGLGKMVLRDWLGRWLLYSLEQVGGGEVVRQ
SYLLTLOQYTAMFAVLVMASIPANDFQRALVSLLTKDRYEIQAFNDWMILSGSPREFWGRRYNRLVGSLLHESVETPL
RKRAHFSATAASFAAFAVSGCLHAHVATACFGEAGLSSLLFFLIQGLACAIDTRYPLOQYLPRPFAIGLTQAFLLAT
APLYLSLEFVFAGPAWQRNNATSPLPPFLALPIPSFYPK

>N656 AFGl-family ATPase
MRRLAWQQSSRLGSSAISRTPLQPRRALPALLSSAPSSLOSLSFRFSIAPGRHIRCYADRSAAPDSSSSAPASPTTP
PVODGHHHEHGGPLRTYDRLVQEKKVNDDPSQRRALOQHLOALHDQLVAEQKARHHLHHQQPASAASLHVPHHPPROE
PEPERAPWWKLASWEGSVDSEAAAATSPSSDSNAVKGVYMYGDVGCGKTFLMDMEYEGAPVPKKRRVHFNAFMLEVH
SKIHKWREGKRRALEKKFEEDREGPDLPNENLGVSASLGEEEWGDPIPPLARELAAQAPLLCFDEFQVTDVADAMIL
HRLEFSIMFTHGLTVVVTSNRPPDDLYKGGLQRDRFLPFIDLIKRRCLVHDFGSGRDYRLRGNONINIYQVEKPGVDV
ANNLETLFGELTHHVPAKSINISVGGRKLFVPRAERGVAFFSFSDLCKQALGAADYTIATSQEFHTVIVSRIPKMEDR
HREEAKRFITLIDELYNHKVKMICSAAAEPROQLFAGGVEKREWEFDESTGKSVGTIWQGEEERFMEFNRTVSRLIEMQS
DDYLQSPHKKEV

>N657 globin-like superfamily member (specific_hit Trunc globin)
MSASSSSTSSADEQTIYDAIGGSKAMELAVDVEYTKVLADQRVQSFFEGINMDRORRMOVHFLTFALGGPYKYNGRA
MRLAHRRLVERQGLNDSHFDVILELLSGTLRELAVDERHIEQVVAKCESIRDDVLCREPAKPMEDEPKTMEVEEKEV
KWERVAGLVVVAAALLVYLLLASSQ

>N658 AAA ATPase
MKQOELQVVLLRSLISVATAAVGSLAIGYLLRRILAPKTSDADVQSALKKLYEIERQRGREVKELTLTEHECELIKD
VVSPSEIDVDENSIGSLEDIKKSLREVLLLPINRPELFEGRRSKLLOPPKGILLYGPPGTGKTMMAKATIAKEGKLAF
ININLATILNKWYGESEKIVRSIFTLAHKLQPCVVFFDEMDCFFHNGASASGSQHSYHMQOQVESVEFMTLWDGIVTDSK
SRVIVIGATNRPYNLSAATILRRMPLQFLFDLPNKAQRAQILNVVLANEPLAPGFSIDALAQLTSGYSGSDLQELCKK
AAVAPLRHFLEEEERRQTATATTTTTGSDTHGLRPMHMQDFIEAMKEVAPTGKKAKQYHNFAQKRERGGAKPDGDDD
DNDEDEPSGASINMADVLQFWSAMMGGAAARGSSSSSSFTSASTAQEKKSSKPKIEEIDVDDEGVALLDEEEEGEYD
ERIEKWSKRFEGKDGARLLEQLCGLVDVDPSQPRPVVLKELAKHFLD

>N659 SAM-dependent methyltransferase



MASRRQRTTIAAVARQTSASTSWESAGRWYDGIVGKEGHHFHQQLVIPGVLRLLRLDSSPKVASSLLDLGCGQGVLG
RQVPKGVEYVGVDASKFLVRKAQAYDTAPQHRYAVADVTRPYDVAPKSTGGGFSHAAFVLSLONMRDQAAALRIAGE
RLGDQGRLVVVLNHPCFRVPROSRWEVDPONNAQYRRVDRYHSPLEVPIMVHPGVKKGGGATEPSSSAAAKSEGASP
TTYSYHYPLDHYFRWLSDAGMAVELIEEWYSDKTSEGSQAKRENRARTEFPLEFLAISSEFKLOQATQ

>N660 3-oxoacyl-(acyl carrier protein) synthase II
MSKRRVVVTGLGVVTPLATGVQATWGRLINAECGIRRITQFDVSDLPAKIAGNVLRGKDEHGEFELDKWVDKRDQAH
TPAFIQFALSAARQALDDARWQPTTDAEKERTGVAVGSGIGTLDEIVSTANTLQTSGYRKVSPHFIPKILVNMAAGR
ISLAHGLRGPNHACITACATGANALGDASRFIQYGDADVMVAGGTEACIHPLALAGFSRMRALASKFNDEPEKASRP
FDEKRDGFVMGEGAGIVVLEEYEHAKQRGAKIYCELAGYGLSADAHHITAPSPIGDGAYRAMTSALRHAGLGVESVD
YINAHATSTPMGDEIENRAIKRLFGDHAYKLAVSSTKGAVGHLLGAAGAVESVFATLALHTNTAPPTINLTATGDSE
LDLNYVPLTAQORTINVALNNSFGFGGTNACLAFTKLSC

>N661 pentatricopetide repeat (PPR) protein AcPPR1O
MKGSATGRLRVAGAILRNRCAAAGATMPADRPAALLLSPLHPTVRGHAAFFPRSSSSLIFPSRHNILRCRAMATTAT
TTTHPAAEREAKAEGGGAKLPSTTASTRIVPALELNLRALEDRLSRREPLDVKSVTAFFRSCGRQPDHYALAQRALA
LLGGVRWTTGTDLNLLMRAISLLPAHPDAVPAGYVLLEAAERKGVVPSVHAFTSLVNVCAKSNNIPEAFHAVERMWK
LKVVPDVNIFTSLIQLCTRCKDVNRAFEVLELMRLEDVRPDAFVYTSLINAGAKAGEPERALAVMEMMKTDGVKPSA
ITYNALISALASKENRDVEALVRLVDEMKSQGLTPSVVTYNTLILACRGPSAHRGGGHDDGDDREEDEAEEERRLER
ALGLLHDMKREGLTPDVITLHSLVRVAIHDDEGDAGNRTRRRROQKNAEDEDAGAGGGGDARRQRGEAAARQVDRALA
LIDRLTADFPGLTPNAHLYNGLIALCQLGGRADKATALYRRMREAGLOQPTIDTFRSLLSSLDHHNDDQAEAQTAAAK
QAMELLEEMKRDGPAPTPAIYGKVIEVVVRGRGRGGWDEACGLVREMEARGLLVSAKVYNVLLGESVRAGDAQRAQE
VLREMRRKDVPGDYKTSLLRKEAERLH

>N662 enoyl-CoA hydratase (crotonase)
MTSRDFGFGVSVREAEGAEGVFILHLKANENRENPDFMVAIDRALSHVEKHEGPTALVTVGEGKEFYSNGLDLDYVGS
HTDQVESFMNQYMALLAHFLIAGVPTVAAVNGHCFAGGFLLALSHDYRIMREDRGFCCLNEVDIGLNLCPGMAAVAR
AKLERTIFRDSILNATRYTAPEGVKAGFIDAAVPDAEVLARAVALAQKLAPRGANKTILSQLKQEMYIDAYDKLTTG
GLGLAAGRFGGSKKKANL

>N663 7Zn-dependent alcohol dehydrogenase
MQAVVVDHWLKGPEEIKVSVAAVPEPGDGEVLVDVAYAGANFYDILMVQGKYQFRPTFPFIPGTEFSGVIGKLGSGV
SGWKVGQEVYGMTMLGAYAEKVVVPANKIRPVPKGMSLVDAAGFSMTYPTSYCALVYRANLLKGETLLVHAAAGGVG
VAAVQIGKALGARVIGTVGSAEKVEVAKKGGCDEVINYKDEDFVEKVKELTDGRGADVIYDPVGGEVEFDKSTKVIAW
GGRLLVVGFAGGKIPSVQTNRVLLKNCSIVGVFWGSYETHQPHKIEETFQALTEMYAKGHLKPVTCAVYPLVELPQA
LKHIGSRQSYGKVIVQTSSNRGTTAKL

>N664 uncharacterized
MKKGDAMEVEEEVSMVDDRATDLTNREAEDEGEERSSPVLEGDGEALSHGGLVRHRVSGATETEDSVEDAEVDEISG
GOKRFIF

>N665 dual specificity protein phosphatase family protein
MSEHVRPKHYRKEPLGWAPQFMALWISRVLEYPTLIYNVTLYYLWPTKFRNWWDRVDDSIILGALPFYWHVPLLYNQ
GVRGVVNTCDEYAGPVQTYARYGIEQLRVPIVDYFPPTLEDVKVALRFIRKHTNNGDSVYVHCKAGRGRSTTIVLCY
LIERYPGVKPVEAQTHLNKKRPQVSPNVWKRQVVEDFWDTVPQDEDASGTPVTIPEPGTSTSTSTATITSADGGADDN
KKDQ

>N666 ferrochelatase
MRRCATASGLRGLRSLPRHESGSFLLRHASTDTPKPPTAVVMMNLGGPETLSDVRPFLOQRLEFSDQEIVOMPEPQOKEQ
ENVVGPWIAKRRSPRIEKQYAEIGGGSPIRKWTEAQAROMEKLLDOQSSPATAPHKAYIAFRYASPLTHEALEQMKKD
GVKRAVAFTQYPQOWSCTTTGASLNELWRQLKKHDMENEFQWSVIDRWNTHPLFIESIAQKIRTSLETKFTSATDREK
CIIVFSAHSLPHKVIDRGDAYPQEVGATVHKVMELLVDPAGLATSPEGRTQAPVRNRYLLSYQSQVGPVAWLGPQTV
DVVGKLGKRGEKNVLVVPIAFTSDHVETLFEIDKEISHVAKESGVINEFVRSESLNDDPRFARALADIVSQHLNTNEL
HSEQYTLRCPACVNPDCRNIVSPVRTYDHPQL

>N667 transmembrane protein 14C-like protein



MSNKADSRRAAAVSEALPTFGVGAVVALMGIRGFTATKSIPSLLAGLGFGTLFGVGGYLIQDPATSASGRTIALATS
LTLAGVMGSRFARTRKLYPAGVLAAVGAGSSAWHGYSVEFVRVEHQVADALHSAKETGKHEVEKIERKLSGKD

>N668 Tiny Tim homolog Tim9 form 1
MDIAPDAKKSEAAARNMVQLMNEMOMKSVLGMEFNSMSERCFRLCMKNVDDDAPITTKEDSCIKNCTEKWQRY SQRVQ
LIFAEENTRANTKADLMQDRPSSNLEGQD

>N669 uncharacterized conserved protein (C-terminal Smc multi-domain)
MRRATVVVTRSRTLGTSATSFSAGWGRLPRATSSTAAPLVPLRLOPSSAAQHVRRWSGGVLSSAAEVRVGQGSTTGR
ARSWVVACGVNIARGVVGVTAFASTPRSPSSLVVRDGEVCTPDGKHAYLDQTKPVVVRRPTLWQRARYVVAKVMAAV
LSAIGALYPASWLFFVQYKEVDIFTDSWDWLNATPALIAGPLVLEVAAAYMWYRGCGTYFTVPELATFRDRALLSEY
SEIVDEHGLGQATKEVTPRELRIKLFKQARDKGILSCLKDASVVEWMNTGMLLPDEAQPVSQIQRSLODAHRRLKIE
TSALEQELAELTGKAATKRNRLIADAELSYAACAEAKLVELYSRNYRDRIASARKERDNKIARLNNTANVSPTQRNA
EKAETIERECDRIEEVEARLYQEQMRSNLPNLEKRARERDDATILSAREEFETHTQAVRIEKQIDLRLKRSQDTFAQQV
AKLQREWDNLADSTLEKNTARTPDSVPEFVVPLVPEVAPTQ

>N670 uncharacterized

MSFFFSSSKHKKDADEASADRPATASSPRSTSSSAGSSRGEGSEVTPVTSFRGGGGGAGAVGAVDGLGGGRHTAGIA
TGGEENLIVQLLVRQHEENRRWQEALLOSLDSLTKALLVSSSVARQPEPGVESEREDERKSASREKKKRKPDSLHVV
IYSSSMTEHKQAQTLSEHLIAQVPGLDIELCTAYSARPADVAIVLKRSEARIDMPEDSFLRQASQSTRFGNAISVKA
LOSNDPATAPYSPKPSLVAEYSSGIGLKLENPTKAVVSLTENFPLTSDKDPKPFLLRCKONDENFGGLVDLLRKAPR

>N671 putative Complex I (NADH dehydrogenase) B9 subunit (NI9M/NDUFA3)
MSAARGVRTIIRPVNKGTYFGREFNQFWKEVTLEDPAISISFFLGGLGVAITFLSMPNVRGILVPFKSPKQSWEFGEHY

>N672 Tiny Tim homolog TimlO form 1
MSNEQYMTREQMLASAQQELVAFODMYNRMOHOCWKKCVLRLGESELSVSEGLCADRCVKKYMEVHNRVGKVLQGLQ
QQQPQPQ

>N673 mitochondrial carrier domain protein
MTRTAAAGSGAGGADASPRPFSDSLMTTLDMISPAFSVLALPLLMAYSNGWNAWVRAVNRPPAPPSVSAWDRVVGSP
VKTWKEEAWRTSRNWTRFGLLMATDLLEICAVNYAGALLGVSVDTFHMTPAQLQLRDPESDISLTSALWGEFTGAAVI
GFPLSILGWQLHTDTWRGWGSLLPTSALGRQHWLALPAKIVDVVVENVLEFVRLVEAVRGKVGIVPQPLGWLTSDAEN
NREDPALYDEEREERSTARVILDRARLFAISSAAGSACSLVLVGLQVPAIIVWNRMLAEPGRFASVVACVRHIWASE
GLAGFYRDLPLFALNLINIA

>N674 uncharacterized
MYSQRLLGSRSTAVPSLARTLPWAQTTGLRAGANGATPLATIFPSAQLEAQRETRRIPIMOKWRAGAIKTRDQVHKKA
ERTKRNQERCEYQRVKLHLKQGTLYEYIEGKTADEETKRKWFHQHFGHVQPKSRLAEEVTTGSSSEGASSPPPQQQOS
FVDLDAESVRVSQ

>N675 amoebozoan-specific protein (restriction endonuclease Mrr-

cat _specific hit)
MQARPQRSGVRPNSPPQPPRPGPSQAVINGAALEDRVARILKRLGKWNVRRNIIMRDRYGNTSEIDLSYGLFFRRYV
ECKNMPRIDLEHVAKFKEVLNLNKISPSRGLEVITGYYGPRAITIGIKTINGSELRTWEERAMWVARLRRLVWAGCA
VGAGWLAYTTYGPMHRWKDVDRALARFETDARRQVDKWKRTAREYWPW

>N676 Complex IV assembly factor Surfl/Shyl
MRQQQORCWQSSLPALGKLTALPARQSTQQCRSLFTAARLGGCPPKARSGPTGLRLAMPPRSSLGRAPLRSFANESRE
DIAARQQODLKNFVGGGNKAAATKPASGEAGQVMEGGLAAWFWIFPAITVCLGTWQVYRWQEKKEMIRYRKERLLEPT
VDLPPHLTDETLRDFEFRHVEVSGKFDPVREFVVRPRTRDGONGGLLLTPFRRSDDGTIVLVNRGWIPAALMNDIVQ
RRAMLDRVSGDTRLFGLIRPGEKGGMESPENKLADEQWYWEFEVDKMROALGLDYTPALLDEVAASAPAAKDSYPVPQ
PIVTKLRDNHLNYIITWYSLTVALVATMLLKGRGRVRR

>N677 putative serine/threonine protein kinase
MKTILGGSKKKGSSRTKASSSSSKDAKAKALIGKTIEVKNRRFKVKEILGEGGYSNVYRVVEEGSNNVFALKRMLVS
VDEMDLVKREVSLMKSIPPHRNLVHFECANVTTSAEQRKGEDLMEANI IMEYADVRLEDVMEARHTEGKYFTEAELT




AIMVDVCEGVAVLHQHRPPIAHRDIKVENVLLGNDGAYKLCDEFGSATSVTHHPKTAAERDAAEADIERNTTMVYRAP
EMLDLYAAKPIDEKADIWALGCMLYKMCFFEDAFSIGGRLAILQANFSFPLAPKYSPELNECIKYMLELNAEERPST
TAVIRRLORLKAGLGODTPGKHRRSRTWGGSQDNLHIDDIPPAAANAEDKATSLHSSGASSNRERRKVPVVPRKTSS
DLDTSIAASPPSPATEHKSSLRDSRRPRRDSGHGRRELHFDGPTAGSGATNGGIDPNPNIRGSPVSDRAFAFPAPPS
HRKGSISASASPLLMPDTFPSPVLSPSSALKPGQLIPGGSPMMGMMSITPLGSGGTASLPHGLGGLSMVPLGSGGGS
PSGGLTLTALPSGGHQGGLTMTPLASGGLTMTALASGGNQGGLTLAQRNSGGLSMNPLTSGGGNQGHGGLTMAPLTS
GGKTGIPTPYSSAASNGYGGHSLSPLASGDGAMGGMSIKPLASGGGTTAEAEAAAAAAAARCRSFLRSAAPRGRRRA
RARSSRSRP

>N678 pentatricopetide repeat (PPR) protein AcPPRI11
MRRVTMPALLORIGGAASISSSSSLSSSLAMPASRCCSRLTLLGPHHHQRPRVRLOPFEALFSTTTRAPAARPPPSP
AAAAAPQHHONRRRSSPPTQSDNRGRRPPNTTATGT SAASPQQORKQPSPSDVQQTVQORIKRSGSASPPLNLILRLSP
WVPGARADRPPRHATPPPEWETAVELVELMPRHGHTPDLEFVESGLLQVLGKARQPDKALHYFAEIERSGLTPDTHCE
SALIAALGTAGRVDDAERHFAQMTQLGVVPNAHCFSALIAALGTAGRVDDAERHFAQMAQLGVVPDTHCENALISGF
AEAGRVDEAERWFAKITTVGRLKPDLISYNALIKANEVAARPERALKLLOQEMAHKGVRPDVVSYNTVISSLAKARRG
RRHMDQAQEVEDQOMVQQGVRPDATTFGALIHGHALVGDLETARRRLQEMSTEFGLSPNAEIHTGAGSGDLPVQRIRA
RADPLRAGRNQRR

>N679 Tiny Tim homolog Tim9 form 2
MORGRMSKDDEASISQMMERMOMEDIITHYNRLADTCFTQCVGDFKSNALLONEEVCVRRCVEKFTQFSTREFQRVEV
DHQTAANKQRQ

>N680 uncharacterized conserved protein
MERTDEEVTTPTMSASTTTTTSGEAEIPDYWQRVDSPFSKSTIFAYAGGMLAFGAVCGAAAALVIGQRPPKPSAAKT
TTKAGTALCLTGALAVRWVVYTSMGVSTVEEFADKMRRWAPEKAKKVGLVPSRESAYWTQKKLEEEGGAGEEGRRAT
GVFEQWFGVKFDEGD

>N681 Complex I (NADH dehydrogenase) NUUM subunit
MGGGPRFPFPKWVWSPAGGWWCENPPNAQRNLRIVLGLNFAIAGAVFFISAANERRLLSHPTIPVPSQRWSAWTKVD
DPDYKRKLAAYHKNKKPLWERILPDAMIQDEHGHH

>N682 TOM complex homolog Tom7
MTLGGLDLEVMSAKAARLYDKAVVVARVGFHWGFIPFIIFLGVRSMRREQSWLSLLVPTPYLQA

>N683 mitochondrial ribosomal protein L38
MLRRTSTTLQPACRLGSRSAAPSASNLSGVSRTALQSARTSRILONSPVLASEGARRNISQIQIAKKNRAALRSAKP
KWSPPFPGWKPDPETEISKHKNIRKKAKLHKVFPDVLPEPFTPYFMLOVEYSPEVVVRKGHEFLPPAKLQTTPRVSWP
SDPTKRWTLIMATPDDPDLVPDDVEIVKPGWVVPHEEGRGKEVLHWLVTNIPGNDISQGQVLCDYLPPMPKKHGGGH
RYVFLLFEQLDGETQFDAFPEGALKEFVQOQRKNWNTFKAQEKYGLRPKALAFFKATWDAEVSAQYSRLNLPEPEGPAP
VNLYRPRKWLDPSKW

>N684 citrate synthase form 2
MMMTTTAPSTATVAARRLQRLEAHLQISDVDLCPSDTAASGDKKETVTITDNRTGKTIEVPIKNGTIAALNLKDLGL
RAYDPGYLNTASATSRISYIDGDKGILRYRGYPIEELAEKSTFLEVAYLLVKGDLPNKOQQYEEWTSRIMNHTY IHQON
LISLLQTFRYDAHPMGMVVSSLAALSTFYPEANAALSGSGVEDDLQTRNKQIYRIVGKLPTIAACAYRHRMGRPYNE
PVNHLSYVENFLYMLDHLOEKDYRPHPKLVRALEVLFILHADHEMNCSTAAMRHITSSLADPFTAVAGAAGALEFGPL
HGGANEAVLRMLESIGAKENVSKFLEEVKGRKKKLMGFGHRIYKNYDPRAAIIKKTAYEVFEVCGREPLIEVAIELE
ROALADEYFVSRKLYPNVDFYSGLIYKAMGFPTDIFPVLEFTIPRAVGWLAHWVELLDDPENKIVRPROVYLGHDLRH
YPSMEERSAAKVTTSKDYISONSRRRIVSLOAHKQAHHH

>N685 Macro domain-containing protein [Appr-1"-p (ADP-ribose-1"-
monophosphate) processing activity]
MRRATWGASNRAAAAGGGARMTHLVSNPVRLAVGLLLVOMTLLAGVAAFATSPVSTIAQATLPTGHTISVRHGDITS
EDSDVIVNAANRHLRHGGGVAGAISRKGGPAIQAESNDWVARHGALNDGNVAVTSAGNLPARYVVHAVGPVWHGGGD
QEETKLEKAVLNSLKKAEELQARSVALPAISSGIFGFPKERCAEIMVQTTTDEFYHQOKPTRLKDVRLTNFDAETVGI
FKRKLTEKFPAARVHSEL




