
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.  
 
 

>N001_Complex_V_(ATP_synthase)_beta_subunit_(Atp2) 

MLRNFSKRALPRTALSRGLATRTAAGLRQGANTTLATSSAPSKYAMWGSRTLATQPEPKTASKAEAESQAVDTDGKI

VQIIGAVVDVKFPEDALPPILSALEIQDHNIKLILEVAQHLGRGVCRTIAMDATEGLQRGQRVKDLKGPITVPVGAA

TLGRIINVIGDPIDEKGPIYSNKRNPIHAAPPTLTEQGASDQILVTGIKVVDLLAPYAKGGKIGLFGGAGVGKTVLI

MELINNIAKAHGGFSVFAGVGERTREGNDLYHEMITSEVIKLKDPKTLKEGDHIGEGSKAALVYGQMNEPPGARARV

ALTGLAVAEYFRDEEGQDVLLFIDNIFRFTQAGSEVSALLGRIPSAVGYQPTLATDMGQLQERITTTMKGSITSVQA

IYVPADDLTDPAPATTFAHLDATTVLSRQIAELGIYPAVDPLDSTSRMMDAEIVGKEHYDVARAVQKTLQDYKSLQD

IIAILGMDELSEEDKATVYRARKIQKFLSQPFQVAQVFTGFEGKFVSLKDTISGFKSILEGKYDHLPEPAFYMVGDI

EEVVQKAQKLAADLGGGSAAKKDGKDASGAKVSGKRELTLDAFNDPSYPELKEGDFELNEKSFRVFAEYTKNVAIPY

ARDHELKEFPEDAAKIKAKYDNILSKIDGETDELVKELHDASQKHDAERKRKEQEAALKAQKAAAPQAAAH 

 

>N002_voltage-dependent_ion_channel_(VDAC) 

MSYAPAKPVSVPVVVVPTVVRPAAPLYSNLGKGAKDLLSKGFPSTYKVEVTTSAENGVQFVSSAEKKQANKTDVVVG

TFQPKYKLASRGLELTGTFDTDNQIKAELALDNLFVPGVKGTFKAQTGASHDLEAAFEYKHEVGTFTSTFVHNPTTA

KTLLSATATVSRQSVTAGVESKYSLAPAQPGTLTTVTGALNYKAATHDLTAFVKSDAGSVTDGGDAPRLYSLGAHLH

YTPSKESSFASSLDYDLQKNTIKVTIGGSQKLDARTETKAKFSSDGRLGLGVAQQLTPAVKATLGTELNTFDLAGST

PKFGVHFEVRA 

 

>N003_Hsp60 

MLRTAAPHARVAVRGSSRSASSLRLYASVAGKEIKFGSEARSLMLRGVDSLTDAVQTTLGPKGRNVVLEQSFGAPKI

TKDGVTVAKHIEFKDKYMNMGAQLVRGVASKANDVAGDGTTTATVLARAIFSEGTKVVAAGMNPMDVKRGVDQAVSI

VVGELKKLAKKVTTTEEIRQVATLSANSDDSIGSLIATAMEKVGSQGVITVTDGKTLENEVEVIEGMKFDQGYISRY

FVTDPKTQKCEYEDALFLLTDGKISSIHSLLPCLEEVSREHKKLVIISDNVEGEALATLIINKMRGLPVVAVKAPGF

GDNRKNNLQDIAVLTGATVVSEEMGLKLENFERSWLGSSKKVIISSDDTIIMDGGGNSENIKERCEQITEALQRTTS

SYEQEKLRERLAKLSSGVAVLKVGGATEVEVSERKDRITDALSATRAAVEEGIVPGGGVALLHASKALEGVTGANAD

QTSGIQLVARAIRIPARTIATNAGKEGGVIVEKILQSTDAHWGYNAQTDEYGDMFKAGIIDPVKVVRTAIDAAASVS

SLMTTTEAIVVELPKESSMPAAPGMGGMGGMGGDMF 

 

>N004_phosphoenolpyruvate_carboxykinase,_GTP 

MLRSGFRQGGAATAWGLRTSSRVASTSPAMLYPQAVRRWLASSSSSIEASTSNKKLIEWLKTQQKLLQPSAVHICDG

SVEEDERLKSELVKSGTLIKLNEAKRPNSYLARSDPGDVARVEGRTYICSTNKADAGPTNNWVDPKEMRATLNGKFA

GAMKGRTMYVVPFSMGPVGSPLSKIGVEITDSPYVVANMRIMTRMGKQVFDALGSDGDFVPCVHSVGAPLQPGQKDV

PWPCNPDKYIVHYPETREIWSYGSGYGGNALLGKKCFALRIASVQARDEGWLAEHMLILGITNPEGKKKYIAAAFPS

ACGKTNLAMMNPTLPGWKIETVGDDIAWMRFGKDGRLYAINPENGFFGVAPGTSMSSNPNAMATTVKNALFTNCALT



DDNDVWWESMTDKLPAHLISWKGKDWTPESKEPAAHPNARFTTPADQCPVLDSKWEDPQGVPISAILFGGRRRTVVP

LVYQAFDWEHGTYIGSSIGSEVTAAAEGKRGEMRHDPFAMLPFCGYNMADYMQHWLNVGSRSAADKLPKIFFVNWFR

RGADGSFLWPGYGENSRVLKWIFDQTDNKSGNAKETPIGYIPKEGALDTSGLDVSPEAIKQLFEVNPSDWKEEVQEM

RRYTEQFGDRLPAGLKKQMDALEKRLA 

 

>N005_malate_dehydrogenase,_bacterial_type 

MRRGLSTVSRSATVFGKQACLASSTLRVDRRAYATSPEDAALEAQIEKVLDLVKKQGNLGSEKLTVRKLTELRQTVP

EIDRALSSVGDSAVKYMAELEKPGAGPLSAVPPVRVTVTGAAGAIGYAMLFRIASGEMLGKHQPVILQLLELEPAMK

ALEGVIMELKDCAFPLLHGVTASSDVNKAFEGADFAMLVGAKPRTKGMERGDLLKENANIFSVQGKALNKVANRDTL

RVCVVGNPANTNALIASANAPNIHPRRFTAMTRLDHNRGIAQLADKLKCKVTDIERFAIWGNHSATQYPDISHTQIN

GKWAKDLVDEKWVKDTFIPDVQQRGAAIIAARGSSSAASAANAAIEHMRDWVKGTNGQWTSMGVWTGNGKVGDYGTS

PDIYYSFPVVCADGEYTIVQNVPVDKFSAERMQKTNDELVSEKNGVGELAKRTTDPAALLKEQYKGGKQ 

 

>N006_mitochondrial_carrier_AcMC1_(ADP/ATP_translocator) 

MGDLNKKNDLTSFLIDFLMGGVSAAVSKTAAAPIERVKLLIQNQDEMLKTGRLAEPYKGIGDCFKKVIAEEGFGSLW

RGNLANVLRYFPTQALNFAFKDQFKRMFGYNKDRDGYWKWFAGNLASGGAAGASSLLFVYSLDYARTRLANDNKSAK

KGGERQFNGLFDVYKKTLKSDGIVGLYRGFNISCVGIIVYRGLYFGLYDSLKPVLLTGSLSDSFFASFLLGWGITIG

AGLASYPLDTVRRRMMMTSGEAVKYRSSAHAFSEIVKKEGVKSLFKGAGANILRAVAGAGVLAGYDKLQVLVFGKTY

GAGGG 

 

>N007_putative_Complex_V_(ATP_synthase)_d_subunit_(Atp7) 

MRRISRVVASSARGTALNKSSRTAAVFSRGYAAPETPQTDFKVTDAGIRVYAHGVVHDMNFLGDLPADAQEVLSGKE

WVPQSVSDFTARWEKDAPELANQARQLESLITKFEKDPVQFGKSEAYLRDIAIHTTLERAAARDVSPVEIALTHFWT

AYSEVPSGGKLRESAPTQLERVKAFLQSKKDPELSAQNSRARKTAAIVKFVQASSAEDKAAAAALLLGSEKGQALKA

ALKGVNDAAKKEQIVKQHLQWDEATQAAAELTQRHPEFTELKEVLAHFPPLVHHIGEPSAVQYRFKHATDKAYKKWQ

QNYSLTSSDEVTEKDPLLKNLRELLYSGKPANTVADAKKAQALQRSFPGLLFSRDVESFSNFVRKDEEVKSQLSTIY

EDSLKEYPNDPALAVPKDLDQRVKLWSKHTQELADVQQQWLDAKIAFIDAKIQEGMVQMDKFVNGTVDDILADHPEW

EKEIEDDIANHRWDPEMEKKEYDNALHHYYEHHTVHA 

 

>N008_aconitase_(aconitate_hydratase)_form_1 

MQSLKRATIVTPCTRALPSSVRSALGERNYAALSRLEPSTTLPYEKMKSKLSDVRKRLDRPLTLAEKILYSHLDDTK

QEVVRGKTYLKLRPDRVAMQDATAQMAVLQFMTAGLPKVAVPTTIHCDHLIEAHVGGAQDLKNAKDINREVYDFLAS

SSNKYGIGFWKPGSGIIHQIVLENYAFPGGLMIGTDSHTPNAGGLGMVAIGVGGADAVDVMADIPWELKAPKILGVK

LTGALSGWTAPKDVILKLAGILTVKGGTGYIVEYFGPGLDSISCTGMATICNMGAEIGATTSLFPFNHRMSAYLKAT

SRADIASAAESFKDHLVADPGCEDLQNKLYDEVIEINLSELEPHVNGPFTPDLATPLSKFAEAVKKNNWPEKLAQGL

IGSCTNSSYEDMSRSASIVQQAIDHGVKAKSGFIITPGSEQIRATIARDGIINTFEKVGGTVLANACGPCIGQWKRD

DIKKGDKNSIITSYNRNFTGRNDANPQTHAFVSSPELVTAMSIAGDLTFNPLTDSLTGADGKQFKLKSPYGDELPAR

GFDAGEDTYQPPAADGSKVTVVVDPSSQRLQLLPKFDEWNGSDAIENMPVLIKAKGKCTTDHISMAGPWLKYRGHID

NISNNMFIGAINAENNKANCVQNQLTGEFGAVPDVARAYKKAGVPWIVIGDENYGEGSSREHAAIEPRYLGGKAVVV

RSFARIHETNLKKQGILPLTFANPADYDRISGNDRITIVGLKDLAPGKPVTLRVTPKEGKPFDVVANQTLNEGQIAW

WKAGSALNLMGKQRASAQ 

 

>N009_Complex_III_matrix_processing_peptidase_beta_subunit_(Core1/Qcr1/Mas1) 

MSSIRSRAPSMLLPTKLGTSGRLGAAARRLSSGQPQAARDVEKRLRLPEYLLNVPPTQVTALPNKFRVASEHKHGET

ATVGVWIDAGSVWETAENNGVAHFLEHLAFKGTKNRTKEQIEVEIENMGGQLNAYTSREQTVYHAHVFKKDVPKAVE

IISDIIQNSNLKEDDVERERGVILREMEEVESQTEEVIFDHLHSIAFQNTSLGYTILGPEKNIKKIKREDLVSYVGK

HYTAPRMVLSAAGAVDHDELVKLAEKHFSGLSSETNVDYSNREKLFDFTGSMVQVRDTSIPLVHTTVAAKSVGWSDP

DYFTFLVLQQLVGSWDRSLGGAKNLSSNLAETFATEELAHSLMSFNTCYHETGLFGAYFVGEMERTSDAIFEVLREW

VRIGSGVSEVEVERAKNKLKSTYLMQLDGTQAVAEDIGRQLLTLGRRMPAAEAFMRIDAIDAKKVREVAYTYLNDVD

VAVAAVGSVDSGLFPDYNVLRGWTYWNRL 

 

>N010_2-oxoglutarate_dehydrogenase,_E1_form_1 

MLSSRARAGLLSRGPLAFTGMGRAGFAGSRVASSSLTGGASSRWYSLTTASRQAAASPTSSSAVPLSRLSETFADGT

SGAYVEDMYQAWKRDANSVHASWASYFRSVDAGRAPGEAFTAPPTLRGATAAVPPAGGVSEEDLSRRVSDSMRLLLL

VRAYQVRGHTLAKLDPLTGGPLSSFVPPELLPSTYGFTDADMDRPIHLGGESVISGFLSHGSATVTLREILVRLKQT

YCSTIGVEYMHIPDRHECNWIRERVETPEPFSFSPEQKFHLLDRLTWATLFERFLAMKYQNTKRFGLDGCETLIPGM

KTMIDTAADLGVESVVIGMPHRGRLNVLANVVRKPLDALLHEFDLEGNKDHSDDLGLGTGDVKYHLGTSYDRPTASG



KKVHLSLVANPSHLEAVNPVVEGKARAKQQYMGDTERTRVMPVLLHGDAAFASQGVVYETLDLGIWKNFTTGGTIHI

VVNNQVGFTTALRGSRTNTASSYPTDVAKTVNAPIFHVNGDDPEAVVHTLKLAAEYRQAFKKDVVIDIICYRRAGHN

EGDEPRYTQPQMYRMIEKHQSTLDLYRAKLKAEGVVDDARIKQMEDFVNEEHNKAFQASSTHVPNKADWFSSYWKGF

KSAHQYSSIRPTAIPDAVISKIGATVSSLPEGMKLHPNLEKLIKRKKLMFESGKNIDWGTAEQLALGSLALEGNLIR

LTGQDVERGTFSHRHAVLHDRETGETYQPLRHIDPAQAPVFVHNSSLSEYAVLGYELGFSLENPNSLVLWEAQFGDF

ANGAQVIVDQFISSGEQKWQRQSGLVMLLPHGYDGQGPEHSSARLERFLQLSDSDPFVIPEMDPTERRQIQQANIQV

VNVTTPANYFHALRRQVHRDFRKPLIVMSPKRLLRHPRCVSSLEEFSDKGTQPRFRRVINDTAENPVSDDRIRKVLF

CSGNVYYDLAERREKAAINDVAIVRVEQLAPFPFDRVAEQALRYRNATTGWVQEEPMNMGAWTFVSPHMRTALAKAA

HAHAEPAYFGRAVSASTATGSAKAHKRQLTQLLDAAFS 

 

>N011_Hsp70_form_1_(chaperone_protein_DnaK) 

MLRRVAATRRAPVSAASFLRSSWNAPAAARLYSAKSGDHIIGIDLGTTNSCVAIMEGSTPRVIENSEGERTTPSVVA

FVKDDHGTNRLVGATAKRQAVTNPTNTFFAVKRLIGRDFNDPMTQKDLKMVPYKIVRHSNGDAWLEDSWGKKYSPSE

ISAFTLTKMKETAEGYLGTQVKKAVITVPAYFNDSQRQATKDAGKIAGLQVERIINEPTAAALAYGLTNKGGETVAV

YDLGGGTFDISILEISKEGVFEVKATNGDTFLGGEDFDNTLMQHLVGEFKKAEGIDLSKDKLALQRLKEAAEKAKCE

LSSTVSTEINLPFITATAEGPKHLHIKLTRAQFESLVDPLVQRTIDPCKSCLKDAGLDKSDINNVLLVGGMTRMPKV

QEVVKQFYGKQPSKGVNPDEAVAVGAAIQAGVLKGDVKQLLLLDVTPLSLGIETLGGVCTKLITRNTTIPTKKSQVF

STAADGQTEVEIKVLQGERHMANDNKTLGSFILSGIPPAPKGVPQVEVTFDIDANGIVNVSARDKATGKEQAIRIQS

SGGLSESEIDRMVKDAETHEEEDRKRKDQTEARNHAESVIYDIEKNLNEFKEHVDQTEAERLREQITELRKTLESAD

DHQAIKSGADSLQRESLKAFESAYKQKASSNDSGSSSSTENKEDDTPDADIKK 

 

>N012_succinyl-CoA_synthetase_beta_subunit_form_1_(GDP) 

MRKTCRIGTAARATSGRVAATSARSFSSRTLSCGASGFLQSRTSVASSKLIRRAAPINSTQVRFLNLQEFSSKGLMD

QYGVRTQKWKLATTPEEALAAAKELKKNPECKELVVKAQILAGGRGKGVFDNGFKGGVHLCNTPEEAAQLTKQMLGH

KLTTKQTGPEGTLVSKVMIAQSIDLKRETYFAILMDRAFSGPVMVASPQGGMDIEQVAEETPDLIFKEAIDINQGIK

PEQTRRLAIAMGFDDEKKIADAQKQMAGLYELFLKTDATQVEINPFAETPEGEVYCVDAKINFDDNASFRQKAVFDM

GDDSETDQREVEAAKYGLNYIGMDGNIGCMVNGAGLAMATMDIIKLYKGSPANFLDVGGGANEQQVTQAFKILTDDH

QVKAILVNIFGGIMKCDVIAQGIINAAKEVKLNIPLVVRLEGTNVTIGKDLLEKSGLPIITANDLDEAAQKAVASIG

HH 

 

>N013_Complex_III_matrix_processing_peptidase_alpha_subunit_(Core2/Qcr2/Mas2) 

MKPQHAARLSLAKGVTRASSPSASVLGSKSYSSWTATSSLKQAHSSVPQTWEATPQTLDNVQTTTLDSGLKVTTVSS

ELPLAAVGLHVKAGARFETGESRGAAHFLRHLAFSRTSSRSPLTVTREMEVATAAFDVSASRENISYSGQLMPDYLE

DYVWMLRDLMHPLAWEYIVRDAAPQVAAEVHEAETNPATALVEAIHREAYRDEGLGNSIYCPNYRVGAVTREAIIRY

HHERYQASNVALVGYGIKHEQLVAQANKYFPADAFAEDKAPWTTLEAADRKPGAVYTAASSYTGGELRLPGPGNSRV

ALAFEGASLADPDVFAVRTLSSLLGGAARFTRDGPGVGLRSRLARNVLAKGDYVLASSALNASYSDSGLFGVFVEAL

PGHGADAARLLSAELNSLAGSFSVDDAELTRAKNQAKASFFREVESRTGLVDYLARHTLAGTAPLAPAQYAARFDAV

TRDDLARVARRVFSSPLTLVSTGDIHGVPTKEELRPKLKA 

 

>N014_citrate_synthase_form_1 

MRRATVIATKSAASPAAVAVQARALAQSQRLYATASLKDKFSEIVPKEQARVKKLKTEHGDLPLGQVTLSMAYGGMR

GIKGLVTETSLLDPEEGIRFRGYSIPECQAKLPKAKDGKQPLPEALLWLLLTSEIPTEEQTQNLVHEISERSKKFPA

HVSHILKNLPTTMHPMTQFTIGVNALQTESQFAKAYLEGVNKAKYWEYAYEDMLNLISFLPRTAAEIYRNVYHGGKL

IPSDPKLDMGADYAHQLGFENKEFVDLMRLYLVLHSDHEGGNVSAHTTHLVGSALSDPYLSFSAGLNGLAGPLHGLA

NQEVLRFILKLREKFGGREVTDEELKKALWDLLNSGQVIPGFGHAVLRKTDPRFTAQAEFASEYLPNDPLVKLVKQL

YAVVPPVLTEQGKTKNPWPNVDAHSGVLLQYYGLKEENYYTVLFGVSRALGVLPSLVLDRALGLPIERPKSVTTEWL

EKEAKKHAAAAPKH 

 

>N015_succinate_dehydrogenase_subunit_1_(Sdh1;_SdhA) 

MRLSRFSRSSALKSSFAGSAGIRTAPSSGLFRRNYAVVSNATPQAGESQGTLTSSYDVVDHTYDCVVVGAGGAGLRA

ALGLTEKGYKTACISKLFPTRSHTVAAQGGINAALGNADNDDWRWHAYDTVKGSDWLGDQDAIHYMCREAPASVIEL

EHYGMPFSRTEEGKIYQRAFGGQSYNFGKGGQAHRCCAVADRTGHALLHTLYGQAVRHNCTFFIEYFALDLIMENGE

CRGVVALCLEDGKIHRFRSHQTVLATGGYGRTYLSATSAHTCTGDGNGMAVRAGLPCQDLEFVQFHPTGIYGAGCLI

TEGSRGEGGILRNSDGERFMERYAPTAKDLASRDVVSRSITLEIRAGRGVGKHKDHVLLDLSHIPADILAERLPGIS

ETAKIFAGVDVTKEPIPILPTVHYNMGGVPTNYHGEVVTKKGDNPDCVVPGLMAAGEAACVSVHGANRLGANSLLDI

VVFGRAVANRVEETLKKDTPHKPLPKNAGLEAIHNLDKLRFANGKYRTAEVRDKMQRVMQNNAAVFRTGETLQEGVK



LIDEVYDMFKEVKTVDRSLVWNTDLVETLELQNLLSQAVLTMHSAEARKESRGAHAREDFPDRDDANWTKHTLSWMD

MESGKVKLDYRPVHDKPLNDEMPYVPPVKRVY 

 

>N016_aspartate_aminotransferase 

MRSCPQRRLLTLGFPSVSRTLGGRSSAVLVQRGYASSVWSHVPKGPEDPILGVTLAFNKDTSPKKMNLGVGAYRDDN

NKPYILPTVRQATSDLQKRLDEGKEDHEYLGIVGDPSFNKAAIKLALGENSQHITDKKVVTVQALSGTGALRIAGDF

LNRFYTHNKQIFVPTPTWANHIPLFTDAGLEVKYYRYYDKAANGLDWKGLIDDINSAPNKSIILLHACAHNPTGQDP

KLDQWKELEKHIKTKEHLVVFDSAYQGFASGDPEKDAAAVRYFVEQGHNIVLCQSFAKNFGLYGQRIGAVSFLTSTP

EEAINVESQLKILVRPMYSNPPKQGAKIVSAILNNSELATEWRKEVKGMADRIITMRDRLVHGLKEAGSTRDWTHIT

DQIGMFCFSGLSPEQVDRLANEFHIYMTKNGRISMAGVTSHNVDYLAKAIHEVTKQ 

 

>N017_nucleoside_diphosphate_kinase 

MRRATSISARTATVARPAARSASRLQLSQVATRTFVSGTAQATSSSARTGAMLIGAAAFAGASYYSFASVKADDKVP

HTGLPGTRFERTFIAIKPDGVQRGIVGEIIQRFEKKGYKLVGLKVVKPTKQFAEQHYADLSKKPFFPSLVNYFSSGP

VVAMVFEGRNAIVNGRKIVGATNPADAEAGSVRGDLCIDIGRNIIHGSDGPESAKDEISLWFKEGELANWESENAKW

VYEKL 

 

>N018_Complex_V_(ATP_synthase)_OSCP_subunit_(Atp5) 

MYASRSSGMACRSRLASRVAPRMGNAARLVSARGFSQTLVTQQKKGEATTAAPVFKIDEEFDDYKDVTASNEQVEKN

YREPPVQVTSGKHGEFASTLYATASVLNAVEDVERDLKWLVDASQTIPMFQQFLSSGLPDKKVMRKLLQGVLKGADF

HRLTQKFLVTELLEAGELKLVPDIAAVYAQIMKAHRKEVPVVFTFASLPDKDFLTRQIERVKKYRLEADATPMWEFK

INPALIGGFTVEVGSNYKGNFALSSQFDLMRQQLKQAEDKWERVRPKELHINSFDTSSLFAPLSGVKITAADLDKTL

ADVLGSKKEAFQAADLDRTLKQALEDAQRDAGFSGDYEKNVLEQTRNLDFEKLKTVKQLDLAQHEKHLMQKHNIADN

DAEGKRKVKAKIEELKRFKELDTSFIGEVLKKHQPETYKKYQSVFQ 

 

>N019_mitochondrial_translation_elongation_factor_Tu_(EF-Tu) 

MASRSFSRLGFSSQITAPARLTLPLRSRADFSRTLPCAYAGAQSYSTYRAKPHFNICTIGHVDHGKTTLTAAITKVL

ADTGLAKFRDYQSIDKAPEEIRRGITINASHVEYETDKRHYGHVDNPGHAEFIKNMITGTSLTDGAILVVDCSTGPM

PQTREHILLARQVGVKNIVVWLNKCDLIPDKELQDMVAMEIREELTRYEYNGDSTPIIHGSALEAIELKDTEYGIQA

IRKLLATVDELPQPERQTDKPFLMAIEALYTISGRGTVATGVVEQGKVKIGDEVEVLGMQEDAKKIKGVVTGIETFH

KQMEEGFAGDSIGLLLRGPNRDDLKRGQVVGKPGTLSAHKKFEANVYVLTKEEGGRHTPFGAGYAPQMFFRTANVTG

KVMMEGDKVAVPGETMNVGFETIWPMPLSEGLKFSCREGGMTVAAGVITKVFPMEEEGKKKKGK 

 

>N020_aspartate_aminotransferase 

MFKRAATRTTSGSVSSAAVQQRLFASSSSARAASSLWAHLDVAPLDSNHATNAAFEADQSPLKVNLGRGVYKDDNGK

NWVLPSVRMAEEKIFAEKAGHDYLPFKGWDVFCKRTSEFAFGETNPLLKDKRVATVQAISGTGALRVGAEFLSRFLP

PTHKGVSVYVADPTYVNHLPIFKLNGFEIKRYRYYDPNTNGLDLKGFVEDLQNAPEGSVILLHACAHNPTGVDPSFE

QWKLVSDACKERRHVVFFDCAYQGFASGDIDRDGAAFRYFAQEGHQVLVAQSYAKNMGLYGQRVGALNIVTSDAKET

EAVMSQLNQVIRPMYSNPPAYGARIVGTILSDPTLRAQWQKDVKTMADRIIGSRQALVDNLEGLGSKKSWKHITNQI

GMFAYSGLTPPQVQTLRTLHVYMNLDGRMSVSGVNSHNVEYLAQAMHKATSQ 

 

>N021_dihydrolipoamide_dehydrogenase_(PDH_E3) 

MRRGLIQASRSAVPTSASGVFASRAFPRTFIASRGFATAAEQDDVIVIGGGPGGYVAAIKAGQLGLKVTCVEKRGKL

GGTCLNVGCIPSKALLHASHIYEDTKKYFPDHGIVFDNVKLDLGAMMKSKEKAVNGLTSGIEFLFKKNNVKYVKGFG

KVSGANEVTVDLAEGGEKKLSAKNIIVATGSDVIGLPFLPIDEQRVVSSTGALALKEVPKKMVVIGGGIIGLEMGSV

WRRLGTEVTVVEFTDNLCGGAADGEVAKEFKRILAKQGMKFKMGTKVTGAKVEPSSITLITEPRDGGKTEEVACDVV

LCSVGRRPYLDGLGLENVGVKLDNRGRVAVDDHFRSNVPSIYAIGDCIPGPMLAHKAEEDGIAAVEIIAGGHGHVDY

NVVPSVVYTHPEVAWVGQTEEQLKAQGIQYKVGKFPFKANSRARTNDDDEGFVKYLADAKTDKVLGVHMIGAMVGEM

IAEPTLLMAYGGSSEDVARTCHAHPTLSEAVKEAAMATYDKAIHF 

 

>N022_L-alpha-aminoadipic_semialdehyde dehydrogenase 

MKRLSCASKQFVVPSRASLHLQGRRGLATGGSQYAKHARFLQSLGIEEGVNDGVCIDGKWSKGSGEVVDSVNPAYNE

TITRVATAGLKDYERAIEATKSVEKMWAEVPAPKRGEIVRQIGDELRKHLEDLGALVSLEVGKITQEGIGEVQEFVD

VCDYAVGLSRSFSGQIFPSERPNHYMLEQWNPIGTTGIITAFNFPVAVMGWNAALALVCGNPLIWKGAPSTNLCTLA

TQRIIQRVLERNGMPGSICVALTGGAEIGEAISKDPRVPLVSFTGSTQVGKIVATQVASRMGRSLLELGGNNAITVL

DDADLTLAVRSILFAAVGTAGQRCTTARRLFLHEKIHDEFLGSLKAAYEQLGQKMGDPLEKNTLLGPLHRPSSVDLY

KNAVAKAQEQGGKIITGGKVKTDRPGNFVEPTIVSIKHDAPIALHETFAPILYVSKVPDLDTAIRYNNEVAQGLSSS



LFTTNQQNVFKWIGPSGSDCGIVNVNIPTNGAEIGGAFGGNKETGGGRESGSDSWKQYMRRSTCTINYGKELPLAQG

IKFD 

 

>N023_methylmalonate-semialdehyde_dehydrogenase 

MQSIARLSARSAPRKAGSIARFHTSTAPLASTTKLFIDNEFVESKATEFVDVFDPATQELVTRVPMATKDEMQAASD

SAKKAYAQWSETPISARARVMFKLQALISENMEEIARCITKENGKTLVDARGDVFRGLEVVEHACSTGTVLMGETAE

NVGKNIDTYSYRQPLGVCAGITPFNFPAMIPLWMFPLAVTCGNTFLLKPSEKDPGASMIIARLAREAGLPPGVLNVI

HGAHDSVNFICDDPAIRSISFVGGDAAGRHIHSRGTSNGKRVQSNMAAKNHAAIMPDANKEATLNSLVGAAFGAAGQ

RCMALSTAVFIGESKEWIPELVERARKLKLSSGFTPGADLGPLITKESKDRVIRLIQSGVDQGAAIPLDGRNVSVPE

FPKGNFVGPTVLTGVRPDMTCYKEEIFGPVLLCLTADTLEDAIQLINNNPYGNGTAIFTRSGAAARKYQHEIDVGQV

GINIPIPVPLPFFSFTGSRGSFVGASHFYGKAGVHFYTQTKTITSLWKEEDLSQFGTNMPILSKH 

 

>N024_putative_novel_Complex_V_(ATP_synthase)_subunit_AcAtpN2 

MMKRGLRQVPRSVILGQRQSAQAMRLFASAAPSPNVDEIQFQVIGDTATAEYPTRPFTSKSKAQLEEGVQRKANQTR

GQFEAKFSADTPEGALFKDVVQIKPYDEQLLKAELEHVTNPTIQPTVDTAVNTKNHNFLTEFMASRTAGYLEDPTLY

FSYGENPSATLNPNWSTQLSGNLDALVKRELVDALAALSAEVKEIDALDQQAKKAHEELLQKLQADIDILTNKELFA

KSLESSGMSPLHVAQMTDIVTTDPLAVQALPLAQKQAAELAQFRQQSATFQQYSQLVADSRELVKQLQASGLQFDAS

KVSF 

 

>N025_isocitrate_dehydrogenase,_NAD+_alpha_subunit 

MRRTSAVALSRTSTSAACNARTLSVGSQRMLATSTGTEAPPASLSTGVRRGLALGSEIPVTLIPGDGIGKEIADSVV

GVFGALRVPIKWEVFERVGDITQNFDLLTSLARNQLCLKGQLKTDYEDSEHFKNNNLVLRKSLNLYANIVPIKSLPG

ITTRHSGIDMVVFRENTEAEYSGFEQEVTSGVVQSLKVVTRAACIRIAEAAFGYAAAAGRKRVHAIHKANIQKMSDG

LFLESVREVAKKYPTVEFKEMIIDNTCMQLVQNPKQFDVLVTPNLYGNLIINVGSGLVGGPGLVAGANYGLHGEAVF

EPGARHVAADIQGANVANPTGMLLSGVMLLRHVGLNEQAGRLEKAIHDILLRGKVLTKDVGGFATTKEFTKAVINHL 

 

>N026_Complex_V_(ATP_synthase)_gamma_subunit_(Atp6) 

MRRVSSVGLRTSAFELRTSAVQTARTFERNELGPVGVRHYPGNLKELRLRLVAIKNIKKITSTMKMIAAAKLNKAQA

VLFKTRPYSESSQRFIQEFFPSPQEGEPNPAEEASAGKHLIVAVTSDRGLCGGVNSSIIKASAAVLRNHPENTQLFL

VGEKSKAALQREYANAIVYAVSEVGANKKTSFTEVAQVAELIARQPADNVTLLYNHFNSVLSFTTTRKVFPSPKTFV

EAERKFSAYEFEGSHEEILADYWQFSVASQLYSAITESQTAEVATRMTSMDNATKNASEVLNKLTIKYNRTRQAAIT

TELTEIVSGAAAIEEASS 

 

>N027_phosphoenolpyruvate_phosphomutase 

MLARRSSSVAATSAVRLTSSTVTASGLVRPAASATAVISSRNASTKSKAQQLRDMLTSNQLEYIMEAHNGLSAKIVE

EAGFKGIWGSGLSISAQLGVRDSNEASYTQVLEVLEFMSDNTSIPILLDGDTGYGNFNNARRLIRKLEQRGVAGVCI

EDKLFPKTNSLLEGVSQPLADIDEFCGKIQACKDAQKDDAFSVVARCESFIAGWGLDHMMQRAEAYSKAGADAILCH

SKRSDSSEIQAFMKAWKERGNKTPVVIVPTKYYTTPSKDFQDWGVSLVIWANHNLRASVAAMQQTCKQIYADQSLIN

VEGKIAPVNEVFRLQNNAELKEAEKKYLPKKDKKN 

 

>N028_ornithine_aminotransaminase 

MQRSRITGATRLFGAPTRAALGARTFAASTQAKELPQTLKTSEDYIAVEDRYGAHNYHPVPVVLSRGEGVHVWDVEG

RRYLDFLSAYSAVNQGHCHPKIINALNEQAKKITLTSRAFHNDVLAPYTRFITSYFGYDRVLPMNTGVEAGETAIKL

TRKWAYLKKKVPKNQAKVIFAANNFWGRTIAAASSSTDPSCYEDFGPFTPGFEIIPYNDLNALREAVKDPNTAGFYI

EPIQGEAGVVVPDEGYLREAKRICKEANVLFIADEIQTGLGRTGKMLACDHEGVRPDILVLGKALSGGVLPRLCRSD

R 

 

>N029_2-oxoglutarate_dehydrogenase_E2_subunit 

MMKRTASMGRRPLFSACLVVQSNRGAAATLSGLRGVCSSSSHNGTGRIVASLTSHSRSGLNVLPKRFYATAEVKTQA

VPPMGDSITEGELKNWSKGVGEHVAVDDLVAVIETDKVAVEIRAKEAGVIKEHFAEEGSTVSVGAPLFAYEAGAEAP

KKAEVPKEEPAKKTEQAPKPEAAAPKAEAPKTAAAPAAATEGKAAPKAEASKAPAPKTASPVAGGERKVKVTRMRER

IAQRLKDAQNTYAMLTTFQEADMFNLINMREDFKEEFQKKHGVKLGFMSAFVKASAAALKEIPAVNAVYDGSNREII

YRDYVDISVAVATPRGLVVPVLRDCDHLSFADVEKRLSELSVKARKDEITLEEMAGGTFTISNGGVYGSLMGTPIIN

PPQSAILGMHAINKRPVVVNDQVVIRPIMYLALTYDHRLIDGKEAVTFLRHIKHSIEDPRRLLLEL 

 

>N030_isocitrate_dehydrogenase_NADP+ 



MRRQAINVAKRSTPTTWALAQRHLGATAVALTHSQVRLAHKKIDVKNPVVELDGDEMTRIIWKRIKEELILPFLNID

LKYYDLGIEYRDQTNDKVTIEAAEAIKQYNVGIKCATITPDENRVAEFKLKKMWKSPNGTIRNILGGTVFREPIICK

NVPRLVPGWSQSIVIGRHAHGDQYKATDLVVPKAGTYDLVFTPADGSPKEVHQVYDFKTPGVIMGMYNTDESIEGFA

HSCFQYALAKNWPLYLSTKNTILKQYDGRFKDIFQAIYDKDYKSQFEANKQWYEHRLIDDMVAFALKTSGGFVWACK

NYDGDVQSDIVAQGFGSLGLMTSLLMCPDGKTVETEAAHGTVTRHYRMWQKGQPTSTNPIASIFAWTKGLEHRAKLD

NNTALAKFATALEEACVETVESGKMTKDLALCVHGSKMTNKDWLTTDDFLAAIRDTFQSKVEKF 

 

>N031_trans-2-enoyl-CoA_reductase_(NADPH) 

MKRTFTITGVAPRTLTRSLQANPVVLSARLFATLPSEAKVIKYHATGQPEKVLKLETEKLPQVGDNDVLVGFLAAPI

NPADLNMVEGVYPIGPKAPAVGGNEGVAEVLAVGSKVKGIAVDDWVIPAKPGFGTWRTHAVAPESSLLKVKKDIKPE

YAAAIAVNPCTAYRLLNDFADLKPGDVIIQNGANSAVGQAVIQLAAQREVKTINIIRDRPDLGDTVERMKSYGAYMV

VTEDKLGTPAFHRLISDLPKPKLGLNCVGGTSATEIARVLEKDSTLVTYGGMSRKPVQVPTSLLIFRNIQLRGFWLS

RWVEEHSAEERLAMINTCWDLVKSKRLRMWAERYPLEDFAAALNRTTQAQRNRKAILVMKP 

 

>N032_pyruvate_dehydrogenase_E1_beta 

MRRALSSVSRVASTSSAPLLGSAALRSRAVAALATAVEPKKISVREALREAIDEEMERDSRVVMLGEEVAQYQGAYK

VSKGLMEKFGRERVVDTPITEAGFAGIGVGAAMSGLVPIVEFMTMNFSLQAIDHIVNSAAKLRYMSGGMYNVPIVFR

GPNGPPRAVGAQHSQCFGAWYSSVPGLKVVAPWNCNDAKGLLKAAIRDPNPVVFLESEIGYNETYELSPEAQSKDYV

LDIGKAHIEKEGSDITVLTFSRMVGVALEAAQKAAEKGISVEVVNLRSLRPLDLNTIVNSIKKTNRFVTVEEGWPQC

GIGSEIIALANEHCFDFLDAPPERITGADVPMPYTWPLEDEAMVQTQNIVNAIERVCYRNTTNQ 

 

>N033_fatty_acid-CoA_ligase 

MLQRSSSLLRSAPASRAASLVSGAQCYATKAGEAAPLLNKTVGELLSDQKAKYEHKDVLVVSHQDIKWTHVELDKYV

RGWGNGLPEARVTRKPAPATPDRVLSFLANDAENIVTQLGTATAGRIVVPASPETTASPAEVDAALKTLQARMVIVP

ARFEDRNNIDALNALDEEIPTWPLGVALNLKKYPNLKHVVNTGEQFYRGHTMWRDLMVYNPTPSNLPAAGSVSPSEA

VLGYLSGGQTAMFSHSAVVNSGALFGSVVGLTSSDRICVASPLHTGHGLQAIVAAIAHGAVAVVPSLVFEADQVLAS

LARDVCTVLQVSPQQLKAVLDSPVLAKHDLAALQKLVIVGSAHESSAEVAQLVERATSALKVKEVVVAHTAPNVAGV

LFAGSATQNASSPAAGRLLPHVEAKLVDGGKAVKPGASGKLYVRGFNVTQGYWGAEKAAVDKEGWLDTGLQASASAD

GLYTIKH 

 

>N034_succinyl-CoA_synthetase_alpha_subunit 

MRSNRASLLRTCATTSAPSFATRRLYAAASKPRVLINKDTKVICQGFTGKQGTFHSKQAIEYGTKMVGGVSPGKGGS

KHLDLPVFNSVKEAKENTGADATVIYVPPPFAAAAIIEAIDAEIPLAVCITEGIPQQDMVRVKKRLMAPGCKTRLIG

PNCPGIIKPGECKIGIMPGHIHTPGKIGIVSRSGTLTYEAVGQTTAVGLGQSTCVGIGGDPFNGTNFVDVLKLFAED

PQTEGIILIGEIGGSDEEAAAQWIKDNALVSKKPVVSFIAGLTAPPGRRMGHAGAIISGGKGTATSKIQALQDAGVT

ISESPAKLGSTMLAAMRAAGKA 

 

>N035_propionyl-CoA_carboxylase_alpha_subunit 

MLRRAARCSTSASHVELLPKMGVRAFHRSLAPRQAEKLFDKVLVANRGEIACRVMRTCKRLGIKTVAVYSEPDAQAT

HVRMADEAICVGPAASAQSYLRVDRILEAVKSTGAQAVHPGYGFLSENEVFAKALEENGVQFVGPPSSAIRAMGDKI

ESKKLAKAARVNTIPGFLGEVNSDEEVLKIAGEIGYPVMIKASAGGGGKGMRIAWNDEEALSGFRLSKAEAKAAFGD

DRMLIEKFIDNPRHIEIQILADTHGNVLYLNERECSIQRRNQKVIEEAPSPLLDPATRRAMGEQAVALSRAVGYASA

GTVEFLSDQHKNFYFLEMNTRLQVEHPITEKITGVDIVEEMLRVAAGHKLKLRQEEVPLNGWAMECRVYAEDPYRNF

LPSIGRLRTYKEPHAADGSIRVDAGVYEGGEVSVFYDPLISKLVTWGPTRDECIKSMSYALDTYQIEGVNHNVPFLR

SVMENQRFQSGKLSTNFIPEEYPEGFKGHPVTPADIDELIASAAAIHLSRSRRDATISQQLHARPFTSENMDLVVTV

EGKNYPITLVQEPTASPAAGASTHPAIPSLEETDECEVVIKQDDGQERRVKVNYQWQLDSPIFSAIVDGKDVTMQLA

QALPVGYRLVHLGTKFDVLVRTPRQAELAVLMPKPVVQDFSSTVRSPMPGLVISMRVKKGDKVTVGQEVAVVEAMKM

QNVLRAERDGEIEDVMVTPGANVGVDEVLITFKKADAAKEESKKQ 

 

>N036_coproporphyrinogen_III_oxidase 

MSETWKQPLSYLGVAALSAGAAVAGYRYLTGYRYTTVVPPPAAAAAVVPAVVDESTNADEIELAFKAVQNHICQFLE

DESGQRYKEDTWSYDKGSGGGISRVWEALSDDERHLLLEKGGVNFSGIHGAAMPDSAATQFKIPPNTAFRATGVSLV

IHPRTPHVPTIHANIRYFECGPRWWFGGGVDVTPYYVNRERVVEFHKLLRALCEEWGYSYEAFKKQCDAYFLNTHRK

EARGVGGLFFDHLTTSDALPKSKKEICDFLVALGMLFPQLYGPFIHEGKDKEVTPEQREFQLYRRSRYVEFNLLHDR

GTKFGLQSEGRVESILMSMPPLARWKYNWHPEEGTPEAELYDIITPKDWASM 

 

>N037_dihydrolipoamide_acetyltransferase_(PDH_E2)_form_1 



MKRGVSRSSRVARGVKGTSATAQCLRATAVAQRSASTLSSTSRRSASPLFSGPVARSTATVQQFGVRSYATLPAHEV

LGLPALSPTMTQGNLAKWLKKEGDKIQPGDLIASIETDKATVDWEATEAGYLAKILIPEGSKDVTVGKPAVVTVEEE

EDVAKFKDFSPEGGDAAAPAAPKEEAPAAPKAAPAAPEQPKAAAPAAPKAAPAPQAAPAGGRVFASPLARKVAQEQG

VDVAAVHGTGSNNRVIRADVLDYAAKGPAFVPAATSVPTPAPGGLFTDIPNTQIRKVIAARLTESKQTVPHYYLSIE

CRMDKLLKVRQELNAKGEGAYKLSVNDFIIKAAALALQKKPTCNSAWFGDYIRRYHNVDINVAVSTDEGLFTPIVQD

ADKKGLATIANTVKDLANKAKEKKLQPHEFQGGTFTISNLGMFGVKQFAAVINPPQSCILAVGGTEKKVVPNEDKET

SAAQPYATAHVMTVTLSCDHRVVDGAVGAEWLKTFKELVEDPVKMLL 

 

>N038_universal_stress_protein_family_member 

MSNPKETTQQRAHVVALDGSEDADKAFVWALRNLPKNDKLVLVHGIHTQPLENPHMDWMDQATTLSREERARLAKER

HKALFSHYEKRCKEADRVCTFETIKFRSNGELANNICQVAEEDRASTVIAGSRGLGLYDRVMLGSVSTALLNRCRCS

VLIARDSS 

 

>N039_short_chain_dehydrogenase/reductase_family_member 

MRRTIATHCNLAALPMRRGFASAVPAARRLEGKVAIITGAANGIGREASLIFARQGAKIVAVDLGDARETVEGVKAE

GGEAVYVKADVSKAGDCENMVQVAEKTFGKVNILFNNAGIMHGDDNGATDTEEKIWDLTMNVNAKGVFFGCKYGIPA

LRRAGGGSIINTASFVAILGAATSQIAYTASKGAVLSMSRELAVIHARENIRVNALCPGPLKTELLMSFLNTDEKKQ

RRLVHVPMGRFGEAQEIAQSALFLASDESSYITGSTFLVDGGITAAYVTPQ 

 

>N040_uncharacterized 

MQQDPSVPTTASSAVSSSVSNNRLLVGLGVGALAIAGAVGLAFWLGGQPKIKRKRAAAKKAGAAAGAKGAAKAKVGP

GGKKPMVRADDAKITLEKAAKMTIEEIQDGLEQAEREGDKASQINILFLLASSLLQQEQLEKQHIEAAVQYYNIALQ

FAEEINSEMLGPILLELAVLSFNFKNYPQAMALFEQGLRNFIETPEEEVEATNTKHILSLFVMLTECYFNTKQHQRG

IEFLLDYLKRTEGRKEHAELFPSLMLSVGEFTYALKDYPACIDYLEQGLARAEGTDLPPDLAMLYNYYLAWGNVKAE

RNEQAVKYLERYLDAAKVAKAPVESTLESIMSLVICYKEQGQLDAAVKTVDRALQALKQIDEAEHPLLCLKQFYFLG

LYCLNKLEQLDRARDLLERAYQLAKSNSTLSKEMPWGTIAIDLAEAYHKLKMRQEALKMIETGLTALRERDTSLVPP

ALIRQAKIYSEMGDKATAVRALEEALQVAEELKKKESATVGDAELGSGWLCRFLRFQLGKMYTLMGQLSKADALLTE

AFNSFVGTTDLEIRTVVLATIASNLVQAGQKEAGLKKIQEVLDVLATPTTQKLNQGDIRTELGECYLFLGDYAKAKQ

ELESALEQFAKEKNEKSELLVLVRLAAIHDWLGEVDRALECLALAEKAKERDSSVIHLGSVGAGYALHHLTVGDIAK

AQAQADQAAAYVDPACCGATPLNVLAFNGLLAETNFWSNRMEASIQHFQRCLQHIATFPYARENIVSILNVQTRLAA

LSLYTENRDQDANALAMLGQLLPLARTRGSLHHVAQLLALTGLAKARALDNAEAEAAALFAEALSVAEETADRRTLA

FVSRLAGAFYTRHAAADKADEGRKHLDQALALARQLGDQLLEAVVLRDLAIVAVNEQTGSDEDKGRTWKEATADALA

IAERTGNAYLANLLAHLPGQAPAAASLPLEPLVVEQQTTTETAPAAPVEAVEEAKPEEKLPEVVAELTPTQTEEEDT

KSSAEVVQEANEEEAKAEAEEKEEAKQQEEQEQESRTEEESDTKTNAEVLQEANEEEANAEVEEKEEEATPAQTEEE

SETKSFAEVVAEAEEKVTIEDVAEEEHDE 

 

>N041_hybrid_cluster_protein_(hydroxylamine_reductase,_putative) 

MKRLQHSTARASAVLRTSSSAAAGVSSRRLVASGAQSLTTSTRATALTSRALPRIAGTRALHASAGLRAAAAANAAG

APDMFCFQCEQTRDNKGCMTVGVCGKTPEVASLQDLLIHATKGVSIYAKGARDLGGLSDREVDNFVLRALFSTVTNV

NFDSARFNAFLKEAYDMKTRAKALYEKAKASASPAALAKAQAEEQQEDQWHPTAFKFHSGMSLEELEAEGHRVGVLQ

RREVYGPDLSGLQEMAMYGLKGMAAYAEHAFVLGQESDEVFAFCHEALARLSRKNEQTLEGLLQLCLDVGKVNVEVM

RLLDLGATTRYGHPKPTPVRTTAVKGKCALISGHDLRDLEELLKQTEGKGINIYTHGEMLPAHGYPGLKEKYPHLVG

NYGGAWQQQKIEFSSFPGPILMTTNCIIEPRKSYKNRIYTRSVVGWPGVTHIPDYDFSALVEQALAMDGFEEDEPEK

NTTMTGFARNTVLSVADKVVDLVKSGAIKHFFLIGGCDGAEGERNYFKEMALNTPQDTMVLTLACGKYRFNKFFDQF

GTIGGLPRMLDIGQCNDAYSAIQIASGLQQAFGLKDINQLPLSFVISWFEQKAVAVFLTLLHLGIKNVYLGPQLPAF

ATPAMLDILVKSYGVKQINNVQADMKAMLARP 

 

>N042_glycine_cleavage_system_P_protein 

MKQSIRLAPSSARTVGRVAPLMRSRFLAAQGSRAVLYRSSSSKVFPPLDTFPRRHIGVTDASVQEMLSELQLKSIDE

LVHKTVPANILREPLNFKETGPRGESELLQEFRSNLQQKNKLLRSFIGMGYYGTITPAVIQRNMLENPGWYTPYTPY

QAEIAQGRLESLLNYQTMVTDLTGMDIANASLLDEATAAAEAMAMCFAGTKKKGAQAGSFFISDDCHPQTIAVVKTR

ATALGVNLIVGKPDTFDFKANEVVGAIVQYPTTDGRVVDYGDFVKRAHEHGVAVACGTDLLALSLLKPPGEFGVDIA

FGSAQRFGVPMGYGGPHAAFLATADKYKRNMPGRIIGVSKDVTGEVALRMSLQTREQHIRREKATSNICTAQALLAN

MAAMYAVYHGPEGLKQIAQRVHTMTRVLAQGISQAGYQLQGNEFFDTLTVHAGEGGADAVVQAALEKGINIRKLDGS

RVGVSLDETVSDKDLVDLLQAFTKAKTGKEGSVSLEQLLAAVQSGGSRALGDLSAHQRASGYLAHPIFNSYHTEHEL

LRYLFRLQSKDLGLNTSMIPLGSCTMKLNATSEMFPITWPEVSQLHPFVPLDQAQGSIEMHKELESLLSNITGFDAV

SLQPNAGAQGEYAGLLCIKKYHETRGENQRDVCIIPTSAHGTNPATAVMAGMKVVIVPCDKDGNIDVAELRKKAEEH



KDKLAALMVTYPSTHGVFEESIVDICNVIHANGGLVYMDGANMNAQVGLTSPGNIGADVCHLNLHKTFCIPHGGGGP

GVGAIGVAKHLTPHLPNSPLVPVGGPKSIGAISAAPYGSSAILPIPYVYIKLMGAQGLRKATEVAILNANYMAAKLK

DHYPIVYMGKQGMVAHEFILDIRPFKAATGVEAEDVAKRLMDYGFHAPTLSFPIAGTLMIEPTESESKEELDRFVTA

LIKIREEIKEIEEGKLPRDNNPLHHAPHTQKVVCGETWERPYTRERAAFPAPWTKVHKHWPAVSRIDNAYGDRNLIC

TCPSPEAYAEHQ 

 

>N043_NADPH_cytochrome_P450_reductase 

MQRACRLSFRTHGGLPHSTHILPSTHSASGRLCQRHLHPSPKALAEVKSMKVLWGSQTGTATGFADDLARELSAQGI

TATSMDLRKYNSKKLATEKEPLALVLACYGQGEPTDNAKQFYDFVMAKERKQGSLKDVRYTVFGLGQSKAYPACYQA

VGRSVDKRLEELGAQRIFARGEGDDSDDVEADFTAWKDKLLQSLTGAGGDGESADAANTTAAAAPAAAAPAAQPPKA

EPEKPSVQIRVLDRSAAPASTYQRNPAEPISIVNPVEARIVENEELQSAASDRSTRHLEIELSNTGITYQTGDYLGV

FPVNDEQMVNDLLQSLNIDPDQVIALKSAADGAGEFSTPRTIKQHFLENVDLTGRPRKSLFARLSAFAGDEATRARL

SSDDYAEFCVREKRGLYHILKDNPSLRLGLDSLLSLAPPLLPRYYSIASSPKFKEGRMQLTVALAKTKAESGADHYG

VCSRYICALKPGQTARLFVKTSLFRLPKSPEVPIIMVAAGCGIAPFHGFMQERKLQCDQASLPYEKSKNVLYFGVYS

KSKDFLYESELTGYERDGLLKLRMAFSEDHAPNQPPTFAQHRMMEDMPMLWQLIEKEQANTYVCGHTLLFDGVKEAL

QRTMTEVGRVPANEANDRIAQLQNSGRLQVDVY 

 

>N044_homoisocitrate_dehydrogenase_(Lys12) 

MNRCGARASLGLCRQRLASSPTAAARLYSSATVKIEKTGEPVKVALIPSDGVGKEVVPEARRVLEAVEPHLPFAFSW

VPLHAGWETFQQQGVSLPKETIEGLKGCDGALFGAVSSPSHKVEGYSSPIIGMRKALDLYANLRPVISAPIKTSRPD

IDMLIVRENTECLYVKKERMENGPQGRVAIADRVISEYASTRIAQMAFSQAERRAAVRAGSKRPARVTVVHKSNVLS

VTDGLFRECALEVAKKYPHIEVEEQLVDSMVYKMILDPQRYDVVVAPNLYGDILSDAAAALVGGLGLAPSANVSDSF

ALCEPVHGSAPDIAGKGIVNPLATIRAAALLLRHLRGPHADAAAQMGDVIEEAVNRALAAGPLTPDMGGKASTTQVT

DAVIEHLKSLLLNKH 

 

>N045_FAD-dependent_pyridine_nucleotide-disulphide_oxidoreductase 

MKTTQRSQLRLAARAPQGRVSGLRSASVLRRSVHSKAAHGSSPSVVQHDVVVVGGGAAGLSVSHQLRRAMKGLDVAI

VEPSSKHYYQPGWTMVGGGVINKRETERNEADLIPAGAKWIKSAVDQFVPEENAVVTSDGQTVHYKYLVVCPGIQIN

WDNVKGLRDALGKKGVSSNYSYEYADKTWDHIKHFNGGNAIFTHPATPIKCGGAPQKIMYLAEENWRKRGVHADVSF

YTGGPAIFASPYYGKVLTRICQERGIHTHFKHDLVEVRGANQEAVFKDLNTQELVTVPYDFMHVTPPMGPPSFVKSS

PLADAGGWVDVDKHTLRHKKYANVFGLGDASNLPTSKTAAAVSSQAAVATANLLATIRDPNAALPESYTGYTSCPLV

TGYGKLVLAEFDYSLQPCETFPVDQSKERRSMYHLKKDVMPPMYWHGLIKGHWKGPRHHATTRLLKDLVNKPQQQQQ

S 

 

>N046_NAD+-dependent_aldehyde_dehydrogenase 

MLRTVPLASSRVAGTTAHGLSAARALATLPKIKHTKLFIDNEWVSSSSGSTFQTVNPTNEEVLADIHEAGEADVERA

VASARHAFDKGPWSKATCYDRSNLLNRLADLVELHRDELAALESADNGKPVHIANAADVGLTIQCLRYYAGWADKIS

GKTIPTASNDYFTYTRKEPIGVAAQIIPWNFPLLMAAWKLAPVLATGCVSILKPAEQTPLTALRLAELIREAGYPAG

VVNVLPGQGNAGALLAKHNLVDKVAFTGSTEVGHKILAASAASNLKRVTLELGGKSPNIVLPDADLKEAIAGAHFGL

FFNHGQVCTAGSRVFVHKKQYDEFVEKSTELAKKRRVGNPLHAETEQGPQVSQEQMERILHFINIGQKEGASMTAGG

ARVGDKGYFVAPTVFADVSDNMTIAREEIFGPVMSIMKYSELDEVIECANDSVYGLAAGVWTRDVGKAHYVASKLRA

GTVWVNCFNVYDSAQPFGGFKRSGMGRELGEEALANYLEHKSVTTKLF 

 

>N047_prohibitin_2_(Phb2) 

MSKSPFQGLVKANLPGMGGKGLKTAMSLAVVGVGASAVAYNSLFTVEGGQKAIIFSRFSGVLPKVYNEGLHFRMPWL

HIPHVFNVRTRPTSIPSLTGSKDLQMVNITLRVLTKPKWEKLPEIYKKLGTDYDQRVLPSIVNEVLKGVVARFNAAQ

LITQRELVSGMIQDRLRERAADFFIDLDDVSITHLSFGREYTAAIEAKQVAQQEAERAKFIVEKALQDKRSIVIRAE

GDAESARMISEAVQSNPYYLELKTIEAARDIAGSLANSQNKVYLSSDMLMFNLLSSISGSNTASSLVGSVLSAKDAT

IARQ 

 

>N048_enoyl-CoA_hydratase_(crotonase) 

MRRSTKIVTSAMRGSAMPARMQVMGASMRLYTTESAAPQYTNILVEKKEGGVGLITLNRPKALNALCDELIHELNDA

ARRFELDNEVGAIVLTGSKKAFAAGADIKEMSTKTYMDTYKNNMFSAWDNLTKIRKPIIAAVNGFALGGGCELAMMC

DIILAGDKARFGQPEIKLGTIPGVGGTQRLTRAVGKSKAMELILTGDFMNAEEAKQSGLVSRVVPEDELLTVALDMA

KKVASYSQPIVSMAKECVNQAYESTLHEGVHFERRVFHSTFATNDQKEGMKAFIEKAQPAWTHS 

 

>N049_Hsp70_form_2_(chaperone_protein_DnaK) 



MRATGRLNPMQGKMAFASLGGCRATAASSSASALFNRSAAMRSTFAGPVFSRRYTSTSDPLVMGIDLGTTNSCVAVI

ENGKPRVIDNVDTGYNTTPSMVAFTKDKATGQQTMLVGDPAKRQCVLNPRGTVYGVKRLIGRRFDSEEVAKIKKHVP

YEIVKAANNTGDAWVSVGGKSYSPSQIGAFILQKCKESAEKHVGQTISKAVITVPAYFNDSQRQATKDAGAIAGLDV

LRIINEPTAASLAYGFSEENSKERQRLAVFDLGGGTFDISILEIGDGMCQVVSTNGDTFLGGEDFDETVLQYLMNEF

KKKEGVDLSKDVFAIQRLREGAEKAKKALDHMPNYEINLPFITRDKNFSYSLTKEKFNELIKPLVDRTIKPCQSALK

DAGLDKVDNVILVGGMTRTPAVIEKVKEVFGLNPSKGVNPDEVVAMGAAIQGGVLSGKVNSLILLDVTPLSLGVSVK

GDLFSRIIKRNSSIPCSNTQTYTTAADGQRQVVFDLLQGEREIASANHLLGQVTLPVMPAPKGIAKIDVTFNIDVNG

IVHVTAKDPVLNKVATVQIQANSGLSQRDIDRMLKEAELQKERDQQIKELAEVKNEAETLIRSAETDYLHNDVVPEE

DKETIRQAVSQLQTAMDGNSDELKTIYASLKDTILNVGAKLYQQGGASSSSSNDGHNHDNNNQETKQ 

 

>N050_Complex_I_(NADH_dehydrogenase)_gamma_carbonic_anhydrase_subunit_(AcCA2) 

MLKRFSYVLGNTVRETAYALDRVGCRLQGNYAFTEELSRHRRVMGLYDKQPAISQDVFIAPNASVIGSVSLGEGANV

WYGSVLRGDVNDISVGKKSSIGNRSVVHASGGLTTLAPTKIGDNVVVGDGVVLHGCTLEDECRVDDGAVLNDNVVVE

KHAIVGPGAVVTSGKRVPSGQVWAGNPAKYVRDVSEEEKEFAGWAEKRYTQAKAHLAQTIKLAEEKEVDLLTEDILR

EMRPGTRFAD 

 

>N051_Complex_V_ATPase_inhibitor_protein_Inh1 

MMRRAATRSALCRPSFAPTAARGYSSVLEAGGRLGEREKAVEDRAIRGHDLELLKKLRDTLGIQENQPIPETVVSQV

SSSSSSLNPFAQRAQSQQPSSSSHNDEPLTRGEFLEFRREIVQRLRNLEDDIMDLQTRRK 

 

>N052_methylmalonyl-CoA_mutase 

MLSLRRSARASTLVRTPAPLLALRSTGAPSTARHFSMSSRVLASTAENEAEWKKRATKELKGSPKHEGKDPLESLSF

ETPEGIRMKPLYTPTDVAGLDLTTNPYPGLFPYTRGPYATMYTNRAWTVRQYAGFSTAEESNKFYKQNLAAGQTGLS

VAFDLATHRGYDSNHPRVKGDVGMAGVAIDTVEDMKVLFKDIPLDKVSVSMTMNGAVLPVLAMYIVAAEEQGVKQAL

LSGTIQNDILKEFMVRNTFIYPPKPSMRVVGEIMAYTSKNMPKYNSISISGYHIQEAGADASLELAYTIADGLEYVR

TGMAQGLSVDNLAPRFSFFFGIGMNFYMEIAKLRAARKVWSQLIKEKFSPKDERSLLVRTHCQTSGWSLTEQDPYNN

IIRTTVEAMAAVLGGTQSLHTNAYDEAVGLPTVTSARVARNTQLILRDESGIPKVIDPWGGSYMMEKLTDDLANTAL

DIINEVESMGGMSSAVEKGFPKLRIEQVAAKRQAAIDSGEQVIVGVNKFRLAKEEKMDVRQIDNTIVREAQIKQLEQ

IFAGRDKAKAEQCLANLTKAAAGELSGNLLELAVEAARARCSVGEISDALEKVFGRFQLNDSLVSGVYAASHPQQDL

IHRIQGLSEQFLKDEGRRPRILVAKMGQDGHDRGAKVIATGFADLGWDVDVGPLFQTPAEVARQAIDADVHAVGISS

QAAGHKTLVPDLVAELKKQGAEDVVVVVGGVIPPDDYDFLYKSGVSCIFGPGTRIPDAAEQVISSIKKKHLKSAVTA

Q 

 

>N053_uncharacterized 

MADERRQALTRIIGERLSNCFGLGNAADQCVAVKGENDEECLQLESLRLHCFAELLCPQQAQRAVTCLQTRRNPSLC

QDDIKALRACTGPAFDHFVDRYPQHSLVDRTEKACAGPSDKLTSCIEANKGDASKCQVELKEVDLCVGSVICPAEGR

TLGECLRNGTEDSCASQRQAFSACVAEGRLKFWEELGIPVNEFAAKQ 

 

>N054_isocitrate_dehydrogenase_NAD+_beta_subunit 

MRAASHLRLRSLPARLGSPLSHASSAPLVSRRLYADKPVENKTVTLIPGDGIGEEISEAVVQIFAAAKVPVSWETVK

VSTTTAKEGSLSSLLGGDVLESVKTTRLALKGPLATPIGKGHMSLNLALRKQFNLYANVRPARSIPGVKTPYDNVNI

VVIRENTEGEYSGIEHQVVPGVCQSIKLITREASRRVAQYAFQYAETHKKDKVTAVHKASIMNLSDGLFLKSCREVA

CAYPFVEYEEISVDKVCMQLVMAPEKFQVLVLPNLYGDIASDLCAGLVGGLGLTPSGNIGADSAIFESVHGTAPDIA

GQNKANPTALLLSAVMMLRHMGLYTHANRIERAAYDVLREGKVLTGDLGGSATTTQFTDAICKRVANDHEA 

 

>N055_malate_dehydrogenase_(decarboxylating)_[NAD-malic_enzyme] 

MRRFATRAGGMSSCRLAATSAFARPAQWARTLTNGPHKHLDYRKKSFIEPLLVEKKGVDLIHDPIYNKGTAYPYSER

DRLNIRGLVPPRCTTIEEQAKRVKTRFDHITDDLQKYSYISNLRDRNETLFYRMVMDNIDEMAPIIYTPTVGKACIE

FGSQFRRARGMYFSSADMGQMSAMIYNWPEKHVDVIVVTDGSRILGLGDLGAHGMGIPIGKLSLYVAAGGIHPARTL

PVTLDVGTNNEKLLDDPFYLGRQHRRLTGEDYYNVVEEFMSAVKLRWPSCLVQFEDFSNANASNLLEKYRDRHLCFN

DDIQGTGSVALAGILTALRAQGKAAKEITKQRIVCLGGGSAGLGVINSLIDGMVEEGLPREVANKNVWVVDADGLIA

QGRSTISDAQKPFVRTDLPNGLKLKDTVDKVKPTILLGLSGAGRTFTEDVVRSMAANTERPIIFPLSNPTDHAECTA

EEAFTWTDGRAIVASGSPFDPVQYKGKTYYPSQGNNMYIYPGIGLGVVCCRAKKVTNAMFYAAAKKLASIVPEEDVQ

AGRVYPDIAKIREVSKQIAIEVCKEAFASNLATIHPPNNERELEYLVENAMYIPEYAPLVHAPNIFSHAADPNPYD 

 

>N056_succinyl-CoA_ligase_beta_subunit_form_2_(ADP) 

MWRRGARSVGMAGGMGRSLPARSALLQSNTATTLTSTSAQTGAARRWLNIHEYQSQELMRKEGIRVPKGQVAASPEE



AYKIAQQMQQGGDADVIVKAQVLAGGRGVGHFDSGLKGGVHTCTSPEEVKDVASKMLGHHIFTKQTGPEGKPCNVVY

LAERLFIRRETYFAILMDRAYNGPVIIGSSKGGSDIETLSAEHPDAIFKIPIDIAEGVTPEKLELVADKLGFQSTKV

KEQTKELVSKLYDLFIKKDCTLAEINPLVEDHQGQIVALDAKLRFDDNAEFRQKEIFALRDESQEDPREVAASKFDL

NYIQLNGNIGCLVNGAGLAMATMDIIKLKGGNPANFLDVGGGATEKQVTEAFRIFSSDKSVKAVMVNIFGGIMRCDI

IAMGILNAVKVLNIKVPLVVRLLGTNMKEAKDLLENSGARIIFASDLDEAAEKAVKVARIVDMAQEAQLNVSFELPL 

 

>N057_pyruvate_carboxylase 

MLRFARRSGGQHAVGQLATASLPSTIIAHASPALACGSSLVQTTWGRRHYASASSPTKPTKSKLPYRPIHKLLVANR

GEIAIRVMRAGTELGIRTVGIYSHQDEKSLHRQKADESYEVGKGMSPVEAYLSIPEMVRVAKEVEADAIHPGYGFLS

ESGDFAQACLDNNIRFIGPAPEVVRSMGDKVFARQMAIASGVQVVPGTDAPVSTVEEAELFCNKFGFPVILKAAFGG

GGRGMRVVHAREELHDAFERATSEAKSAFGNGSMFIERFVQNPRHIEVQVLGDRTGQVVHLHERDCSVQRRHQKVVE

VAPAPFLADDIRQKLFSDAVKLATYAGYENAGTVEFLVDEQGRHYFIEVNARLQVEHTVTEEITGVDLVQSQIRIAE

GLTLQDLNLTQDKIHVNGAAIQCRVTTEDPYHNFRPDVGRIDVFRTGEGMGIRLDGGNSYSGATISPYYDSLLVKVT

GKARNHEEAAKKLQRALNEFRIRGVKNNIPFLQNVLSHPKFLAGGVNTSFIDTIPELFQFHETQNRASKILNFLANV

HVNGSLTPLGTSNKPANITPQAPDVPHTDPPQGWRSIFLEKGPNEFAKAVRAHKTLLLTDTTMRDAHQSLLATRVRT

KDLLTIAPATAHLMAPLYSLEMWGGATFDVALRFLRECPWERLQRLREAVPNIPFQMLLRGANAVGYTNYPDNVVHR

FCREAKTNGIDVFRVFDSLNYFPNMELGIDAVGNAGGIVEAAICYTGDVTRGLTEKDYKYNLDYYVDFAEKLVKRHI

HVLCIKDMAGLLTPQAARLLIGTLREKFPEVPIHVHTHDTSGAGVAAMVACAEAGADVVDAAIDSMSGMTSQPSMGA

LVASLKGTPHDTGLKMDQLYPINNYWEQARTLYAPFECTTTMKAGSSDVYEHEIPGGQYTNLHFQAYSLGLAHQWPS

IKKAYAQANRLLGDIVKVTPSSKVVGDLAQFMVQNNLDEESLLEKAEELNFPSSVVEYFEGLIGQPPGGFPEPLRTK

VLKGRPSTNGRAGESLPPLDFHKLKRELIEKHGKYHISELDVLSAAQYPKVFDEYMDFKRLYGNVSSLPTRNYLTGP

EVGEEIKADIEPGKSLHIMLKAVGAPNADHKREMFFELNGQPRSVFVEDKKATAKEGAGHAGSSKSRERADPSNKKL

VGAPMPGSIVGVKVKDGQEVKKGQPLLVLSAMKMETVVAAPADGKVKRIIAKQGDSMTAGDLLVEME 

 

>N058_adenylate_kinase 

MQSSKPLRFVFLGPPGSGKGTQADLLKKQHTVCHLSTGDMLRAAVAEGNEIGRQAKEVMAAGKLVSDEIMVNLIKDN

LTKPECKDGFILDGFPRTVVQAEKLDEMLEKSNSKLTAALEFEIDDEIVLDRLGGRYVHPASGRSYHVKYAPPKVAG

KDDITGEPLIQRSDDNPETIKRRLASFHKDTVPVAAYYKKQGILEKLDAKRKPQEVHARVQKIIETRL 

 

>N059_pyruvate_dehydrogenase_E1_alpha 

MRRTCAALRPASRFGAEGRAARVLVISRRGYAEEASAFSGAKAEDLGNGKYRFQVETPYAAHKCDGPEQVCETTKDE

LLAMFKQMVRIRRTETEADKLYKQKEIRGFLHLYNGQEAVLVGMEAALTLEDHIITAYRDHGHLLTRGGTPKQVLAE

LMGRADGCSKGKGGSMHMYSKEGNFYGGNGIVGAQVPLGAGIAFSQKYLKTGRVSVSMFGDGAANQGQLFEAYNMAA

LWKLPAIFMCENNKYGMGTSIERSSASTEYYKRGDYLPGIKIDGMDALAVKQGMLYAADWARNKGPIMVEAETYRYG

GHSMSDPGTSYRTREEINRMRSTRDPIEKIRYKMLDNNIATKEEIKAVEAEVKAEVDEALKEALQAPFLPIEATYQH

VLLGEEALGAVRAVELSKSYVHKH 

 

>N060_beta-lactamase_protein 

MRRVLSAAATSTTTCRSATHNSLLRLHLRPNLLRAGMATTTSNESHLLLELNGGEACKTYLIADRQRRKAALLDPLK

QNIPKYLGVLAYHQLQLEYIFDSHSHADHFTAGFELAMLTEGKLAMHENAPAPKVKVHVRDGDVLRVGDIEVKVMHT

PGHTPDSIALYLPRLGHLYSGDTLMIGGTGRTDFAGGDPGQSYDSIQRMFALPEDTVLWPGHDYRGNVSSTIGHEKR

TNPRAGGGKTRDEYIHIMNNLGLPLPQKIMEALQCNVSASNDTAMKFPTIAELNEIRQLEPKLVRQLLAESDDKRPV

VVDVRQPDEVDGELGHIPGSITLPLSELTKRYQELEQYKGRNIICVCRAGVRSTTAAALLTGLGFPNIHNMRGGMLA

WNQKESATA 

 

>N061_Zn-dependent_alcohol_dehydrogenase 

MRRTVTSQHAVMSRAAGATGQVASRSLKCAMPALQQQPQRYLATSTSRPSIPTTMRAAVVEKFGAPLVIKNVPVPTP

GKDEVLIKVHACGVCHTDLHAADGDWPVKPILPLIPGHEGVGEVVAVGSGVERLKVGDRVGVPWLHSACGYCEHCLG

GWETLCHSQQNTGYSVHGAYAEYTVAPANYVGVLPDALSYVEAAPILCAGVTTYKGLKETGTRPGQWCVVFGAGGLG

HVGLQYAKAMGFNTIAIDISDQALALAKELGADMTINAAKQDPGQVVWKEVGGAHGCLVTAVAPKAFQQAVSTVRRG

GTVALVGLPPSTFPLDIFNVVLNRITVRGSIVGTRLDLQECLDIAARGKIRARIETQPLDNINAIFEKMKKGKLEGR

VVLSPL 

 

>N062_hydroxymethylglutaryl-CoA_synthase 

MRRQSTLATLATATRRSATIAGVLRSVNATTTTTACGRGGIATMLATSPTTSARRGVATDFSHYPRDVGIVALDVYF

PSTYVSQADLETHDGVAAGKYTVGLGQTSMAFTGDREDINSICLTAVQSLLEKYNIDPKDVGRVEVGTETIVDKSKS

VKSTLMDLFQKAGNTDIEGVDTTNACYGGTNALFNAINWVESSYWDGRYAVVVAGDIAVYEAGPARPTGGAAAVAML



IGKGAPIVFERGIRSTFMENAWDFYKPVMGSEYPLVDGALSNTCYLRALDQCFYTYAERFEKAHGKKLSLDADVDYA

LFHSPYTKLVQKSWARMNYLEAVKNEAHALHESLKSQNKLQPETTYEDNNLMKEAIKYSDATYKSKVGPSLTLPKEL

GNSYCGSLYTGLLSLVASHADAAATSEAEKRALMFSYGSGLAASLFSVKLKSGLKKIADTSNFQARLAQRKKVAPAD

FVEALKRRETATSDDVPKPFVPSDKVEDLFPGTFYLEQVDEKFRRTYARNQQ 

 

>N063_isovaleryl-CoA_dehydrogenase 

MRRTVQLSSRVLGSRTCTTSAASGAQLLRTASVARSYSVSANLRDTVAEGLFDDTQKELKETVHQFAQREIAPLAAE

LDRKNEFPMHLWRKLGEQSLLGITADPEYGGMGMGYTEHCIVMEELSRASGSVALSYGAHSNLCVNQISRNGNEAQK

KKYLPKLITGEHVGALAMSEPGSGSDVVSMKLKAEKKGNKWVLNGNKFWITNGPDADVLVVYAKTDMAAGPKGITAF

LVEKGFAGFSTAQKLDKLGMRGSNTCELIFENCEVPEENVLGQVGKGVYVLMSGLDYERLVLGAGPLGLMQASLDVV

LPYVHDRTQFGQPIGTFQLMQGKLADMYTTTSACRSYVYTVARACDKGQADAKECAGVILYAAEKATQVALDAIQAL

GGNGYINDYPTGRLLRDAKLYEIGAGTSEIRRMLIGRDLNKLYGVERK 

 

>N064_prohibitin_1_(Phb1) 

MMQKLQALGPALNKVAIGAVSVGAVGYALNESMYTVDGGERAIIFDRLRNGTRDFIVKPGTHFLIPFLQFPIIYDTR

TTPFNIKTETGSKDLQRVNITLRVLYRPDKKKLPYIYQRLGVDYSANVFNSVGNEVLKAVVAQYDATELISRRETIS

NQIRQRLVKRAGTFGLKLEDVSITHLTFSPEYVRAIEHKQVAQQLAEQAKFVVAKNEQEKLAKIIVAEGEAEAAALI

SKAMSGPGYIALRRIEASRDIAEELSRSRNIVYLPSGTNVLMNLPQVGQQ 

 

>N065_serine_hydroxymethyltransferase 

MRSVLARRGGVSAARGAVSATSVGHTARRLVSSSTARPLSEVDPEVHSLIHEEYERQKYGIELIASENFTSRAVLEA

LGSVMTNKYSEGYPGARYYGGNEVIDKNERLCIQRALDAFHLDSAKWGVNVQPYSGSPANFAAYTALLNPHDRIMGL

DLPHGGHLTHGYMSPKKRISATSIYFESMPYRLNESTGYVDYDELRRSALLFRPKIIIAGASAYPRNFDYARMRQIC

DEVGAYLMGDMAHISGLVAAQQVPSPFDHCDVVTSTTHKTLRGPRSGVIFFRRGVKSVDPKTSKETLYDLEERINFA

VFPSLQGGPHNNTIAALAVSLKEAMSPEFVEYQVQVKKNCARLASSLQSKGYTLVSGGTDNHLLLLDLRPQGVDGSR

TETVMEACNITVNKNTVPGDTRPMVPGGVRIGTPAMTTRGLKEAEFEVVSDFLHRSVQITQSLAKQGGGNLKAFKEQ

VEKEKSGGEIARLRKEVIDFSGSFPLPS 

 

>N066_Rieske_Fe-S_protein_(ISP) 

MKRTAISAAATLRASTAVSGSASATLTRMAPVLSSGSSKREVHEINVPDWGHYKREAQEGGESGGRAFSYMVLGTAG

VGYAAAAKHTVIKFLDSMNPAANVRAMANVEVDVSNIAEGTIMTVKWRGKPLFIRHRTAEEIADAESAPLTDMRDPC

PDAARRKADKPEWLIVLGVCTHLGCVPLGGQGEYGGWFCPCHGSHYDTAGRIRKGPAPLNLEVPPYVFKDDSKVLVG

VDSV 

 

>N067_putative_Complex_V_(ATP_synthase)_g_subunit_(Atp20) 

MNRLCGSLAKGAQKFQALEQSTTSCACNKQLYGYLGTQFGCWSNRWQAFPADAKALWRRVITGQITVGEVGRGVRAS

TPILLAALAGNFLGRGEFLYSPIVGASYTYPEY 

 

>N068_3-hydroxyisobutyryl-CoA_hydrolase_domain_protein 

MQRGAQGGRFAFVGGRGALGKTIGGGATHPALALRNMNNKTATAAYSSGSGSKEDRDWFDWSKYRTTSSKYDPFYQH

ITTDARFGMSDVWTQGMDPPQPIFPVDVKGRSKAYLPEVLSRKHYYTKYAMLNRPQQLHALNLATIRHLTPVLKKWQ

AHKETTRAIVLTSSTPEHLSSGTDFVDLLQAVRSGNQEFPKTYFKELYQLIYYINSLDKPFLPIMNGVTMGSGASLG

YSSNSFKITTEQTVFALPEVGMGFFPDAGASYLLPRLADHVGTFLALTGKRIRGWDVLWSGIATHLVPSDRIHIMYD

QLDQLRDKFHSFDQIIHCVHSSAADKIEHPYLLKEKGYLDIIKRCFSQPTVPEIMKALSHEKHPWAKQVLQRLQEQC

PLSLAVTLRSLQEGATKDMGAALRREYRIALRFMLSRDFAEGVTARIVEKRQPNWTHKSVEDVHPDEVQAFFESLRE

DELDIRSLDEERAEDSAIQQLLDKQRRFKKMMRRPWVQNEAKQYLAQELKSVQKELEARQSQTAGQLAAETEKQREE

YQKKIEEGRARKGEALSFLQQLEDELVRRRNVEKEAVTKTTVDKLEWKRWEEDIKNVREAKGILTLDVNTEYDEQLP

TAALQTVLVDGIAEALSGTEDLAKQVSLVAASLDTAGKSALELKEHLFRRTPEGVAEAEAEYERQYVEALQQDELRR

TLREQMADIDIDAIRQAMNEDLGLLQPDERDQLDTLLSSTEIVSHARQLHKQKQREQQQQQQQRPEAEAGATVEPAL

TLDDIAKLVLGGDHNDDAARVAETRAKIESGELAVSEETYAAAVQLMRERSLAAAEPSERATVEATFDTMHDEIVNV

VKAKVAGQSREQMVNALVGGEQGKSKLAQLMTQTAANLPHDSRVALTDPENQALILAEFQDFAKNLDSNASEGKVPL

WKLEDKIANALARRDTEAAWPAEKRQELSRQIAQDRQLRDLHAFPGLRGDDDDGADALQQATGQPGSSSSSEDLDLG

KLVDDAAYELEHGRPAPIPVKLMTEQQKDEFERNQSDMGLANYGKQFVYEKYADRIGHFKRIKERQDEFMSQVPDPI

SEPEQYRDWLVAVRLADLAMPALEDALGNWIDQQAKAGYNVKPIPEALRDDSVDGFVGTGSDDLEEVPTPTPAIFKL

WKMATSPSAESDETDAPVPPVRRTDDASSQELLRSIKKSATASKSSSSPSSGSPSSSSSSTTPQ 

 

>N069_acetate-succinate_CoA_transferase_1B_(ASCT1B) 



MKRLQQMSARTTVVSAASAGRASAFGRRSYQGRPQMLSADDAVKVIKTGDRVFVHSVAAAPQALIHAMTRRAPELRD

VEVCHMHIEGDASYADKKYEGSFKNNNFFVGKNVRKGVQEGRLDYTPVFLSEIPLLFRRGILPLDVALITVSPPDQH

GFCSLGTSVDASLAAVQCAKTVIAQVNPHMPRTHGDGFVHESAISFMVDGPAPLIEHKRGKVTETIGKIGKNVAQLV

EDGATLQMGIGVIPDAVLAELTHHKKLGIHTEMFSDGIIDLVERGVITGENKVIAPRTITVGFCLGTKRLYDFVHEN

PAVQFRAIEWVNNPILIKENPKMTAINSAVEVDLSGQICADSIGSKLYSGVGGQMDFMRGAALSHGGKPIIALPSTT

SRGESKIVPRLKRGAGVVTTRAHVHWVVTEWGAVNLFGKPVKERMKALISIAHPLHRPWLEKEVERGFWFDVDENSP

KIPESAHVDE 

 

>N070_uncharacterized 

MSRDPAVAAASFGFVNHRCAKDVKAFQEQKGSSEAVKACFAKETKTLTSTCGKEVHAFAECLADPESGSCSRPEWDL

RVCVRSNFGFDSALEQKKQAARLSKSTVPTELADSEKLETAASRWK 

 

>N071_putative_Complex_V_(ATP_synthase)_i_subunit_(Atp18) 

MSARNFGLTEGEIQELKKRPYPRFAPAPMQRLISQAKVIWPFAVGWAVTLFLYSRIPISDDDRAKSHYQYQLDVLDG

KIKPEDHPIHGHHGH 

 

>N072_acetyl-CoA_carboxylase 

MRRALQCTTSTMTMTAAAGWRGGAAARMLHSSGARAALAASAEQRVETKRAEALVGGGLPRIAAQHKKGKLTARERL

ELLLDPSSFREESMFVEHRSTDPAIVNQKYPGDGVVTGRGTINGRLVYVFSQDFTVFGGSLSETHAEKICKVMDQAM

KVGAPVIGLNDSGGARIQEGVASLGGYAEVFQRNVLASGVVPQISLIMGPCAGGAVYSPAITDFTFMVKDTSYMFVT

GPEVVKTVTHEDITHEGLGGARTHTSKSGVAHGSFTNDVEALSMLRQFVDFLPLSNKHEVPVRYTEDTRERCEESLD

VLVPPDPNHPYDMHEVIDKIVDDANFFEIMPDYARNLIVGFARFEGRTVGVVGNNPVELAGCLDINASTKGARFVRF

CDAFNIPIVTLVDVPGFLPGTAQEYGGIIRHGAKLLYAYAEATVPKITFITRKAYGGAYDVMSSKHLRGDANYAWPR

AEIAVMGSKGAVEVLYRGKAGVDMVKLEAEYRDKFANPLAAASRGFIDDVVSPRLTRRIICEDLEVLRNKQLDNPWK

KHGNIPL 

 

>N073_Complex_I_(NADH_dehydrogenase)_51-kDa_subunit_(NUBM/NDUFV1/NuoF) 

MLRRVAVRSGLAPVTENVAAPAAMALASRRDYTTERSYGNLKDSDRIFTNLYGEHDIFIKGALARGDWYKTKELLRK

GEDWIIKEIKNSGLRGRGGAGFPSGLKWSFMPKVSDGRPSYLVINADEGEPGTCKDREIMRHDPHKLVEGCLLAGFS

MKAKAAYIYVRGEFVYEINNLQRAIDEAYEAGFLGKNACGSGFDFDVYVHRGAGAYICGEETSLIESIEGKPGKPRL

KPPFPANVGVFGCPTTVTNVETVAVAPTILRRGAEWFASFGRPKNSGTKLFCISGHVNNPITVEEEMSIPLKELIER

HAGGVRGGWDNLKAIIPGGSSVPLLPKSICDNVLMDFDALRDVTSGLGTAAVIVMDKSTDVIAAIARLSKFYRNESC

GQCTPCREGSPWLWNVMERMVTGDAKIDEIDMLYELSTQIEGHTICALGDAAAWPVQGVIRHFRGEMEQRIHDYNSK

HGQAIGSATVDEYASRQLHLAKQAPLTFVQ 

 

>N074_Complex_V_(ATP_synthase)_epsilon_subunit_(Atp15) 

MSSWRSAGFSYLRYSNTCAILTRRALKEPFRAKAAERDSVNMKVEQWILGKGQDKVDVKRANEIAGSAGH 

 

>N075_2-oxoglutarate_dehydrogenase_E1_form_2 

MLRVGARGTRTQGSSFLSSSRFGVTTAAAARFCPAARSQTLGLVGRYSSSTTTTAVEGGKLTQEEVDNQNKHANVLR

LVNAYRTYGHFDAALDPLGRRQRGAPEGVLDAARYGLGNEEVQLRGLFFGLDKEKASVSEIVDALKKTYCSSVGVEF

THVENPEEQTWLARRFEAAMGRTATGATAQNALPAEDKKRILNLLQTSEEFDHFLHTKFRAVKRYGLEGCESMMACM

DTIFSKAAESSFDEAVIAMPHRGRLNFLTGILRYPASKIFAKVSGFNDFPTVEGAVRPGTGDVLSHIAQSVDLEYQG

KNLHVSLIHNPSHLEAANPVAQGKVRAKQDLGKGRKQALCIVVHGDAAMSAQGVVPETLTLSQLPEYAVGGSMHVVV

NNQIGFTTECHKGRSSWYCTDVLRSVHAPAIHVNADDPEAVVIATRLAMDYLTTFRKDIIVDLHGYRRHGHNELDEP

SFTQPLMYDSIRVRPTIAKLYGEKLIKEQVVTEEEAKAIKDQARQVLDKEFAESQKAQPTVDTMGGKWQKMTAPQDM

TKPVDTGYAEEELVKVGVASINPQGKTVHSRLQNFFCKPRQAKLESKTGLDWATAESLAIGSLLLEKYNVRLSGQDV

GRGTFSHRHVALTDQKTNERVIPLNLMSSDQGKLHVADSPLSEMAVMGFEYGYSMEDPSTLVLWEAQFGDFHNGAQI

IIDQFLNSGEDKWWRQSALTLLLPHGYDGAGPEHSSCRIERFLQLCDGDRLNPGDISNLVPNMQVINPTTPANYFHA

LRRQMKRSFRKPMVVVGPKTLLRHPQAVSDLAEMAPGTSFQPVIADTTVSPAQVKRVVMCSGKVYYDLVKHRETKKI

DDVAIIRVEELSPFPYRALADELDKYRNADSYRWAQEEPQNAGMWDYVAPRFSRLSAPVKLVSRPASAAPAVGLGSI

HAQQQKAILDGAFA 

 

>N076_succinyl-CoA_3-oxoacid-CoA_transferase_(SCOT) 

MRQSTMRGIVLTRGSRGFHTTSLLRSKIVGSAEEAVKDVKDGSKLLVGGFGLCGIPEKLIGALRTTGVKDLTVVSNN

CGVDDFGLGLLLQTRQIKRMISSYVGENAIFEKQYLSGELELELIPQGTLAERCRAGGAGIPAFYTPTGVGTFLEEG

GFPIKYNTDGSVAIASKPREVREFNGRKFIMEEAITGDFSLIKGWKADTRGNIVFRYTARNFNPPVATAGKICIAEV



EEIVEAGSLHPDEIHLPGIYVNRLIKGTGYEKRIEKLTLDKGQPAKGDAPKNEAAITREKIARRAALEFQDGMYCNL

GIGIPTLASNYIRSGIHIELQSENGLLGMGPFPKPGNQDPDLINAGKETVTTLPGSSIFSSDQSFAMIRGAHVNLTI

LGGMQVSSNGDLANWVIPGKMVKGPGGAMDLTCSGSRVVVTMEHKDKSGKPKILNRCNLPLTAQGCVNRIITEMAVF

DVDRSGLTLIEVAEGVTVDDVKKYTEPEFKVSPNLKKIAYA 

 

>N077_peroxiredoxin_(PRX)_family_protein,_PRX-like_subfamily 

MNRTASVSRTAFTVAARQTTVRGSQALFARSYAVGQNLLEGQANLKAVDGKDLSLTDLFKGKKVVVFGLPGAFTPVC

TSRHVPGYVDSADKFKAKGVDNVVCVSVNDPFVMKAWGESLKANNITLVADWDSSFTKLVDKELDLSAAGLGKRCRR

YSLIVDNGKIVKENIENAPNDLQVTSAEAVLAQL 

 

>N078_uncharacterized 

MRRASAQTWLASARSQPPLSQISTRIGARSAAILTGAAGSSSRSASLLSTVATATRPNLHTPFTTAASATLRRLGLN

GLAQPLRAGLRSKLPGGRRSYSTEVPAAAETAKVAETPASLDALRAEFYEFQKRTLNWNIGGVSVPKAVLWLVFFQF

LGLAPYSFALERNESVVFVREYMEKVQSMAESSGLPLGDDHNQHMPSFTRGLTGWERTALHSVASVATLSVIAFLWA

RRRTRRSFNSFILSRALGEPTGTYPITMENVVRKGDALKIKGEGLKSVRSDVVRLAGLKAVQASVGLLLASTASSYA

FTTWVDGKVRDGVIRFRRSDVLQGETALSLVLLFNFLVSWAVLVYQPYTIFPFVISNVLMSYLRFTDSTYKHVTLPS

KETPVVTEHKAVEEVDGGKEYITLTEKKSGSGCTRTETRVFVPDAAEAGGNAQRTLDITTKTEGDADTQRSLDTTTK

TDA 

 

>N079_DNA-binding_protein_HU 

MSKGPLIEAVFKQHSLANKTGKTISKAAIGRIVDSVFEQVGKQIVGKGYFRYPGFGSFLIKDRSARTMYKALPRTKG

QTMDRSEANKITVPARGVVGFKPAPPLKESVKDLKRVKRAKASKKEQEIV 

 

>N080_acetyl-CoA_acetyltransferase_(ACAT) 

MRASRVVNASGIRSAVVVSAVRTPVGSFGGVLSTVSGPRLAAACITAALQRTQGGQVDAAEVTEAIMGNVISANVGQ

APARQAAILAGLKESTVCTTVNKVCASGMKAIMYGAQSIMLGHHEVVITGGFESMSNVPYYLEKARTGYRYGHGQLI

DGVLKDGLTDAYDGQHMGMCAEKCAKDHGFTREHQDEYAVTAYRRAAEAWKQGWFNDEVVPVSVPGGRGKETVVAED

EEYKKVNFDKISSLKPAFHNEGTVTAANASSLNDGASAMLLMSEEKAKALGLKPLARILGFADAEQAPIDFATSPSL

AIPKALKHAGVEAKDVDYWEINEAFSVVALANAKLLGISLDRLNVHGGGVSLGHPIGSSGARIAVSLTHILRQKGGR

IGVASICNGGGGASAIVIEKL 

 

>N081_Complex_III_subunit_Qcr9 

MNALKSSGASNWVYQNLFKRNSSYFALILVGAVVVESGVSRTVDFWWNSVNKGRTWNDFKRTQLPKIQAKKAAAAEE

EESDE 

 

>N082_NAD+-dependent_aldehyde_dehydrogenase 

MKTTLASLRARSLPTGALSVRHFSASAASASRKLVMVNPATEQQETFAHEADTRESIQSKFNAALQAQKEWGRPENL

EKRVATLKKFLELINDDANVQEGARRLTQDMGKPISHAAGEVKATRARVQFFLDNIHSVLQHEVVNQKDALVEKISR

EPLGVIANIAPWNYPWFVSCNVYAPALLTGNAILYKPSEFALRTGEFQMELLHKAGVPKEVIAPVYGAGDVGAELLR

LPVNGVFFTGSVATGRKINEAVASRMIKVGLELGGKDATYVCEDANVKNAAASLADGAMFNAGQSCCSVERIYVQKE

VYDEFVEEYVKTVKSFKVGDPMDSATYLGPLTRGSQLSFLEEQVKDAVAKGGKLLLGGKRASVAKGYFFEPTVIVDA

NHSMSLMKDESFGPIIGIQKVSSEKEAIELVNDSDLGLTGGVYTKDAERAKRVLGQYNTGTAYWNCCDRVAPALPWS

GRNFSGLGATLGVEGIRTFTIPKAWHLVSPQ 

 

>N083_Complex_III_subunit_Qcr10 

MSIHKLDKTHATVNLEEAATRTGTIRSVPYHETIAYQRFYANVFTKATVFGKRLIPLTKNYAPTAFRWGALAGLAAA

YVIEPSFLTKYFTKSESK 

 

>N084_pyruvate-ferredoxin_oxidoreductase_(PFO) 

MNRLFARHTRPIVAQRTFPLSSAGTLRALSTPRWTAGPLRRLHGAVPMDGNTAAAHVAYGLSDIHAIYPITPSSQMG

ELADKWSAEGRLNAFGNTPRVIEMQSEMGAAGTLHGAAVGGALVSTFTASQGLLLMIPNLYRVAGELMPAVFHVTAR

AISGQGLSIYGDHSDVMAVKQTGVAMLASASPQEAMDLALVAHLSSIRSSVPFVHFFDGFRTSHEINTVEPIKYEDM

RKLLDEEALEQFRRRGMNPETPNLRGLIDGPEHYFQQVEAANTILDGVLPVVEGYLDEVHKLTGRKYGLFDYHGHPE

PRHVIVACGSSVSTVEEAVNHRNAQGERVGLIKVRLWRPFSIKHLVDALPKSVEKVAVIDRVRDYLASGGPLFQEVC

TSLMMGGRRDVQLVNGRYGLGSKDFTPGMALAIFDNLKQDQPLHNFVVGIKDDVTHKSLTVTEEPDTLPAGTKQSIF

WGIGGDGTVGANEEAIKLIVENSNMYGQGYFAYSAHKSGGVTVSHLRFGEKPINSTYQVQNADLIAVHTTPYLKKFP

SLLGPLKEGGTVILNSPWNDVAHLDRMLPDFVKRRIARRKARLINVDATAIAHEAGLRGRINMVMQAAFFKASEVLP



LDVARAELRRVIDAQYARKGRDVLERNYAALDQGLARTVEVAYPDAWAECRDDVADYIVPDPADAPEQLRKVLRPTQ

RQRMEGDSLPVSAFDPRGAMPSGTSKYEKRGIAPAVAQWTNPDTCTQCNLCSALCPHAAIRPFLFTQEEAGSAPEGW

EGRKAVGKAGKSYQYRVQVSPYDCTGCDVCVKACPTQSLAQVPFVDALDRGQARLWDFAAERLPIRSEVYPKESLKG

SQFAKPCLEFSGACAGCGETPVVKLLTQLFGDELYIANATGCSIVWGGMFPWSAYTTNERGHGPAWGHSLFEDAAEY

GFGIRHAVRYRREALRRCAVQRDLTAGAYAAEHPVLAELLRRWDAAYDDRTQSPSLAAKVREYLERLPAPAAAARGP

LRELHAERHMLARKTQWIIGGDGWAYDIGFGGLDHVLASGEKVNVLVLDNEVYANTGGQASKATPRASQVKFANAGK

TTAKKDLGAMMMQYGNVYVASICLEANPDHAVQALAEAEAFDGPSLVIAYAPCIAHGIKAGISTEVEEAKRAIKAGY

HILYRYNPSLVEQGMNPLSLDSSPPDDQLLQFLRGENRYEALRQQHPELTDEKQRLLVRDVADRYRHYALLKEQLEP

KDDGEEEEEKADEAKEEATA 

 

>N085_NAD+-dependent_aldehyde_dehydrogenase 

MLKRQATVGRAFPIFVGGKPVTTATTLKVFDKYTKQVGYEVSLAGPQEIENALQLAHQAAPAMRELPNYKRKEILLY

CAAEIQRRQDELLHSLCVEAGKPLKDARAELGRAYDTFTIAAEEAIRQYGEFLPLDVSVRNPGFTGLVRRFPVGLIS

MITPFNFPINLVAHKVAPAIAAGCPFVLKPNDVTPVGALLVGDILSKAGLPDGAFSVLPCKLEDAKKLSTDPRIQVL

SFTGSEQVGFALQRGAGRSKVLLELGGDAACVVDEGSDVDHVVSRIGFGAFYYAGQSCISVQRVYAHESIYEELKQK

LVAHVKTLKKGDPFDEDTFVGPLISEDSAKRLESWVQEAKEKGGKVLAGGSRDGSVFDPTILEDVPDSAKLACEEAF

GPICVLHKFSDFKEAIEQVNNSRFGLQAGVFTNEWKKAWYAYDKLEVGGVVINDIPSVRVDAQPYGGIKSSGVGREG

LRYTIEEFTEPKILLTKDLGKL 

 

>N086_Complex_I_(NADH_dehydrogenase)_39-kDa_subunit_(NUEM/NDUFA9) 

MKRVAAQASFAGPRSIATSLSWEGAAGVRGLHVNLQGGRSSVSGVVATVFGCTGFLGRFVVNRLGKIGSQVIVPYRG

EESAFRHLKVMGDLGQIAPVWFDLRDKETVRRAVQYSNVVINLLGKRWETRNFSFDDVHPEATRTIAEAAKEAGVER

FIQVSAAGADVNSPSAFARSKGESEKVLREIFPDATILRPTVLYGARDNFLVKWGMIARYWPAFVRTLKDTKFQPLY

VADMATALMNALADPETAGKTYELGGPKVYTLEEITELVTRLTFLEPSVVDVPFPALRAFAQVTQPFLRKPRFTVEE

LDYWKSGDVVVPENAPLTINNLNFSTEDLTVLEKEAVNFLRLYRKPATMNLILEDQLDVKSPRARASR 

 

>N087_BadF/BadG/BcrA/BcrD_ATPase_family_member_(putative_N-

acetylglucosamine_kinase)   

MRRTSLIRSSVSRAVSCQAVGARTTATALRAHSAPLASTNSSCARRALGTAARSGGQRTGFAGSSSSFLVGAAAAVG

VALGAILYYDEQNQVVYAVQKDGTVKRYFLGVDGGGSKTNVTCIDEEKKVVGEGTSGCTNFNSVGQEKASQHLREAI

LSALKAAGVPEDQVAGICLSMSGVDRPADKQLMRSWITPILPKARIDVHNDAVAALVSGTDGNLFGLVVISGTGTIT

YGVNKEGETTRAAGWGPMLGDRGSGYQIGYEILTAVVRALDGRGPATSLVEAVLTKLNLSKGEELIPWAYSSVAWER

YAQLAPLAAIAARNGDKVAEQILEGQAQDLVVSIQAVAKRLHIENQPFPLVLAGGNFTHEGSYLTALLKKKVNQQLP

QVTVLLPTLKPEYAAALLARNNATAKH 

 

>N088_phosphoenolpyruvate_carboxykinase,_ATP 

MMLRSSVRGGRAVASGACVKATEVMGSSLVSARTLATAAAPAAAATAPSTQPRSSALFDYRRLKNRKGWKKVVPDED

LDFVVFPRERLGKTYELNWTICKYAVIPNKDGEAFHNLHSRGLQMLSNAAADKNKALHVTVPEEEYAFSHYFVLPSP

PPAPAEGQAAPVDLMFVPENASVVNDGVAKNVSKEVRRFLSEGRYLFVHDGAVGSHSAAEEKVRFIVSSATTALLLK

HLIPKQPTVNIQDFEESITVFVAPELKATAEALGVSSDRFTLVNFKTNQVFVAGTNAPEAVQQAVSSLATYLLGKKG

ALPLQCDSALTKDGKSVLFFGPGLLQQKPRNDLFGAHGHFWTNEGVSRMYDGASVANPDASLALNRGDLVFHATKGG

KTTKTSLSVPLSLQGHQAPHPSAIVFVSPNSAAGLTKISAEEAAKHYLASFQYPVAVKPELLKQRFAYLLSNKNVTA

YQVGAKSGKVNVDEINAQLHTALKQ 

 

>N089_alpha-ketoadipate_glutamate_aminotransferase_(Aro8) 

MQRALASSGASRITDYEPFLSVTSKRRQPSPIRSLQPLLELPGMISLGGGMPNTSFFPIKGVDVHLTDGTTLPIQGV

DMNAALQYSSSYGVTEFVEWLKDYQTREHHPPYASRKDWHVCVTNGSSDANAKAFEMLIDPDDYVLVENPTYSGSLA

GLRPLGCRLVGVETDHSGLSPTHLRSLLDSWPVDRPKPKVLYVIPTGQNPSGATLPEERRREIYGIAQQHNLIILED

DPYFHLQLDKQQDDEPLKSFLSMDVDGRVVRFDSFSKIISSGFRIGWATGPAPLIERIQLHQQASTLHVSGLSQVVL

LTLLKNWGEEGFKRHIAMVQEGYRQRRDLFCKLAEKHLTGLAEWHPPSAGMFVWFKALGVRSTEKMIKERALAQKVL

LVPGVAFTPNGEESSFVRASFSTASPDDMDEALRRFAALLHEERNAHHQ 

 

>N090_mitochondrial_carrier_AcMC2_(phosphate_transporter) 

MSQQQTAIPAPVVAHHAPVFDLMYYVKAAVAGGLCCSVTHGAVCPIDVVKTRMQLDPQKYNKGMISAFRQVVSTEGA

GALATGLGATAAGYFVQGWFKFGGVEFFKVNIAHAVGERAAWENRTGIYLASSAMAEFIADLFLCPLEAIRIRSVSD

STFPKGLGAGAARMFSTDGLLGFYAGLGPILFKQIPYTMAKFAVQGKAAELIYKSANTSPDKATKGTNLSISLLSGV

IAGVVAAIVSHPADTLLSKINKKGAGGSGSTTSRLFTIAREMGFAKLCLTGLPARCIMIGTLTAGQFGIFDSVMAAI



GAQKFHFHNPDEKH 

 

>N091_iron/manganese_superoxide_dismutase 

MRRTAATRAVQTTTSFTRTAAGARSLFTLNDPPYLKTGLTPAISANTLNFHFNGHHKAYLNKTNDLIKGTPLENKSL

EDVILVAKTTNNAALFNNSAQLWNHSFYWDCMAPVGETGEISAELEQLIKESFGSVAEFKNKFTDSAVANFGSGWTW

LVNINGKLEIQNTSNAESPVTLRVKPLLTLDVWEHAYYLDHQNRRPEYINKWWDVVNWNFVNKQLKQ 

 

>N092_Complex_I_(NADH_dehydrogenase)_subunit_SDAP_(ACPM/NDUFAB1)_acyl_carrier

_protein 

MNRIARPALLRASARAPAFAPVASSLRFSSISSSAALSTTFARRSDAITTFDYQRRHYGAAAGLSEADARERVIKVV

KNFHKVDPNAVNEKSHFINDLGLDSLDTVELVLGLEDEFCIEIPEEQADKIQTIEDAVSYLVTNPAAK 

 

>N093_Hsp10 

MSKRLFPLSDRVLIRKAKPVERIGGIVLPESAQKRLNHGTVLAVGPGARNREGALIPTTLKEGDNVVLSEYGGTEVE

IDGEELHLFREDDILGILKK 

 

>N094_3-hydroxybutyryl-CoA_dehydrogenase 

MLRNTSRLARASPVACSAPSLRTSAGSARRLYTTDNSTHGVKTLGVVGAGQMGGGIAQVASQVAGVRVVLVDSQQAQ

LERALQTMDHFLAKNIAKGKITEQAAQETKSRIAISTDVAKLQEADFIVEAASENVLIKEKIFKELARVAKPEAILA

SNTSSISITKIGAFTPRPEKVVGMHFMNPVPIMQLVEIIPGLATSEHTLSTTLALAKAMGKTTAQSDDRPGFIANRL

LCPYLNEAINALQDGLGSREDIDTTLKLGCNMPMGPLTLADFIGLDTVLAIMRVLHSELGEDKFRPSPLLIKYVDAG

WLGVKSGKGFYDYAKKQK 

 

>N095_Complex_III_subunit_Qcr7 

MAARKGSSGFLSRISSSFKPVSGYQAYGLRLEDFYNAENPEIQEVLRRLPNKTKEERDLRIRRGHELHLKGTTLPES

SWTTPEEDGQTYMEPYMSEVVQEIEERKDFRADFLLPVEKRHKRK 

 

>N096_cytochrome_c 

MSFTPPAGMDKACIPGDVDNGEKLFKARCTQCHTINKGGGNKQGPNLYGLIGRKSGMVPDYKYSPANKNAGVTWTND

TLYNYLENPKKYIPKTKMAFAGFKAPQDRADVTAYIVKAAQE 

 

>N097_Complex_IV_subunit_Cox4 

MASRAAARVTKNRFALPLDHRATRPGFQAPWGSIDPAQEVRQSSVLMGVLGGIFVSWGLFALTRRDNVRKLPESVKN

KEWATVSEERLAKNRGA 

 

>N098_Complex_IV_subunit_Cox6b 

MSSTRIYSVVEDHEDKKAEEVEEEAPVEEEVQEEEAQEEEEEAGERTLGSILKPGVTTVEQFLQFLHPHTPAYNPHF

PNTNQTKHCWSSYINYTQCTKLKGEGDAECRRFYVSARSLCPDEWLDSWAEAKEEDKFASPYDVTSEKSAH 

 

>N099_Complex_IV_subunit_Cox5b 

MSRILRRGALSNTSATLNATAFAARRSFAASALRLASLKEPATSLDVESQDDTDARHTGMERLEKVPWTKLYEGDAI

LTGKFGTLEEPTIVHSWFPSRIVGCQGSADHPHDILWHEVRRGRDTVCLECGQVFRLRPNLFHQLSEVEADLFPPTE

AKESAAH 

 

>N100_succinate_dehydrogenase_subunit_2_form_1_(Sdh2-1;_SdhB-1) 

MRRITARSVTTPLFTSKTASLAGSARPLFGIVSAADKVVPKDGLVTVEVYRWSADEKEKPYIQSYKLDVNNCAPMVL

DALLKIKNEQDPTLSFRRSCREGICGSCAMNIDGTNTLACLKPVAESVTNGKIKIYPLPHLPVVRDLVPDLSNFYEQ

HKSIQPYLQVDDHAALGSSKTEQLQTREDRKKLDGLYECILCACCSTSCPSYWWAGNENKYLGPAILLQAYRWIADS

RDQHTNQRLRALAKEDMKVYACHTIMNCTKVCPKGLNPALAVAKVKKATLELDVQQKKQALAH 

 

>N101_4-aminobutyrate_transaminase 

MSRYESSKKLLSPVWGHLSESIVERASGSFIYTTCGKKLLDFSTGIGVVNTGHCHPRVVAAAQEQVGKLIHGQLNIV

YHKPVLELVEELKPVVPEGLDTFFFSNSGAEAVEASIKLARHATKKQNIITFVNSFHGRTVGTMSLGNSKIVYKNQY

GPLMPGVHVAPYAYCHRCPCKQQRKSAEDCCNQPLLAVEMLLRQQTGPADTAAILLEPVQGEGGYVQPPKSFMQGLR

KICDKHGILLIYDEVQTGFGRTGKYFAAELSGVKPDILVFAKAIASGFPLSGLVASKETHKHWQQGSHGGTYGANAV

ACAAAVATQRVIKEEKLVENAAARGEQLTKLLLQLKDKYPQISDVRGPGLMIGVEFYDERDNAYPFPGHDSKHTVKY

GFTGALTKKCLDHGMLILNTGAHETLRFIPPLTVSAEEIELGVELFEKGLKDTLKELAN 



 

>N102_mitochondrial_carrier_AcMC3_(phosphate_transporter) 

MATQQKPIKLYSLEYFAACGLGGILSCGLTHTAVTPIDLVKCNAQANPEHFKNTVQGFRAIYSGSLTSIGFGSGVSG

LLKGWGPTLWGYSLQGLFKFGLYEVFKHYFAEAVGPENAFKYRDLVYMGASASAEFFADIALCPFEAIKVRIQTSPS

FARGIIDGLPKFIKAEGFGNLYAGLGPLWARQIPYTIIKFVAFERICEAIYAMLPKKKEDMSKTEQMGVIFAAGYTA

GIICGAVSHPADTMVSKINKIKSSGSLGEKMKLIYSGTPEAPGIGFAGLWKGFGPRVVMIGTLTGLQWFIYGAFKAY

VGLPTPGASAPAGDKKH 

 

>N103_uncharacterized 

MSLPTIEELEDLTSQCLARTFSDQQVQAIISHSRQLASFGVTDYVDREDLRKIFKDEKDKKDKKKDKKKDKKDKKKK

KGKKDKKKDKKKKKSKKDKKKSKKDKKKDKKHKKKDKKDKKKYKEGYKEQPWRPAEWSLSKEASAEGKEYDFDEDET

RYVRTRLQEVREKLLHRREASVSNFAPCMLLYTEGSEPDVKETKLDAQCTLLRKASTHALKSEQCWSQYLAKMDECL

HHRTGEYCLRAFRPLERQCAQSGWRSVNDLRKLTRLRSKEEVDLQ 

 

>N104_uncharacterized 

MATNDERFDFEAVLSTQAKDWACASDLQNLTRCFNNRNLAACQGFMDAFDRCTAQAPFPRKPAAADDGDDDDDDEEM

AGGPVSKVAIALAPQVFIGDAPRRKTWLSTTLERLMPKIFTEGGDDDDDDGDDGKGKDKDDKNDD 

 

>N105_ribonuclease_III 

MKRTTSSSLRLLASSSSFGARSAPLVLPRTSFAGLISSSSRSTGVHRTRLLATAAKASSSTSSSPSSSKPAPRNADP

EVLHEQLDAFAARIGFKWNNKKLLLQAFTHPSFSHDKEVSNQRLEYFGDRTLNFLVCEHLVNKYPNLPARALAHATH

LFTSNETLTTAGKRLGVQDFVRWTPHEEEDRGEDIIVANTMEALVSSLYFDQGLKAAREFVVKHILPQDENLDLIPF

LRQRLPRHTLSDLLTRRGSGAPYYVVLQESARYSSKSTFVVGVYSDSQLLGQGSGQSIGKAETAAAQEALNKMWGAK

AYTTLPPNDY 

 

>N106_alanine-glyoxylate_transaminase 

MMRASVRRCQPQRVASLTATSAQLSARGLNVSAQAALTTKANRLEMPPTDFKPMPYTGPSFDEVKALRAQHMPSAIF

AFYKNPIMLVEGKMQYMWDEKGRRYLDLFGGIVTVSVGHCHPRVTEAGVAQLKKLQHSTTIYYNPEVALFAKELADR

LPSQLSVVYFVNSGSEANDLAMLMARAATGNFDFVALRNGYHGMSMNTMGLTALHTWKYNQPQGFGIHHAVCPNTYR

GPYGPDEPDVAQKYASDVADIIRSSTSGRVAGWISETIQGVGGTVVLPDGYLKEVYKTVRGAGGVCIADEVQTGFAR

LGSHYWGFQTQNVIPDIVTMAKGIGNGAPLAAVATTPEIAETLKQRVHFNTYGGNPVSCAMGRAVLKVVDEEGIQHK

ALSHGAYFTRGLNELKRRYPIIGEVRGKGLMLGVELVKDQTTKEPATAETADIFERAKDMGLLIGKGGLYGNVFRIK

PPMCITKHDIDFSLEVLDQAFKDSAKAM 

 

>N107_2-oxoisovalerate_dehydrogenase_beta_subunit 

MKKRISASIGSSATAHRLVGGSVSGASPARSLLQPSARAFHVSPAHAAATAHGGSSSTHQQQPQGEGEVARMNFFTA

VNNALDIALGADPKAVIFGEDVAFGGVFRCTINLREKYGNSRVFNTPLSEQGIAGFAIGMAAVGATPIAEMQFADYI

FPAFDQLVNEAAKYRYRSGGQFDVAGLTVRTPCGAVGHGGHYHSQSPEAYFCHTPGLKVVMPSTPKEAKGLLLSSIR

DPNPVIFLEPKILYRSAVEDVPLGDYELPLGKARIVKEGSDVTVVGWGSQLHVLTDACGLAEKEGISCELIDLRTLA

PWDVDTVEASVKKTGRLVVSHEAPKTGGFAGEICSTIQERCFLHLESPIRRICGYDTPFPLVFEKFYVPDKLKNLEA

IRSTVHF 

 

>N108_Complex_III_subunit_Qcr8 

MGVRWTTYTLSPFRQKMFPGFWTGLIPRQIKRWKYNFPRVAPPILAGIAIYTWGNWKHDQIARSHWY 

 

>N109_betaine_aldehyde_dehydrogenase 

MATMLRTSTSSSTSTSASRVLGIRSFATKSDRAAAPLALAQRLSGKHFIGGLRPAKSGAVFDVHNPATGETIGHAAL

GDEADINDAVTLASRAQKEWREQSVRARGALVAKCGEVLRAHVEELAQLTSLETGKAIRTESRVEAGLISDTFSFFG

GLAPEIKGQTIPFNPSVLTYTSREPVGVVGAIIPWNAPLLLFALKLAPALVAGNAVVLKSAEAAPFGVLRVTELLNQ

VLPSGLVSTVSGYGKQAGTPLVRHPLVKKVTFTGSVDTGREIYKQAAEKLIPVTLELGGKSPMIVLEDANFEKAVNG

AILSMRFTRQGQSCTAASRIYVHEAIHDKFVAALTEKINALKMGDPLDEATDIGTVISKPQLDKIQRYIALGKGEQG

ATAHECSALPTDASLSKGLYVRPVVFTGISNQSRVAREEIFGPVTCVFKFNDFDAVLDEANSTEYGLSASVWTNDLQ

KALHATRKLEAGVVQVNQNAVVQPNLPVGGWKVSGLGREGSLETMLEHFTHSKTVAINFA 

 

>N110_tetratricopeptide_repeat_(TPR)_domain-containing_protein 

MSEPSPVAQTASGEIDWKKILGIGAAVVVGGAVLFYFLGGSDRRSNLKEAEQKFDEAAAKKEEEDWETAEKLYHEAL

TILRRHLDKNDENIAEVYRELATCALNKMELDKAEQYSRDCLRIKEHNHGHDSALICDSLVNLAGILAALKAADALE



YAEKALRIYELPAEDERDYAGLSHALRTKAAIMMSNKKLPEAQEAAIRALECFEKVSSKGDAHSHYRDAMEGHLLLA

KIYMKQDNREAAEGVYKGLVQRAKDTLGPVDTFVAYSLRNLGDFYEERNDVEQAEAAYKEALEVVREKHGEDDSNVF

AFLNYLAHFYWDHNRDSDAQDVFTKLRTMKCLPSPTNSRCLVTRLFAFTFTRARNDPHAIEPVYVGELLPTPKLPER

AFLEVIYENPEDPSNPIRQERELTEDDRETIVLLSPTVKGVKPQMYEIAIHVYKDRSKTEKVGEHHQMCQSVFDTDR

IKTEEDLMLQIPKDRLI 

 

>N111_inosine-5'-monophosphate_dehydrogenase 

MKRATSTVVGRTAATLNGRRAPYATIREGSIRLGLTYDDVLLVPKRSPVRSRKAVSVKTKLSRNITLNNPLVSSNMD

TVTEAEMAIAMARNGGIGIIHRYLSVDEQAKEVEKVKRAEGYVIDHPYCIDPSATYKDLDEKMEEAGVSSILVVQEG

KLMGVVTRRDVALIDDPNEPVSKIMTPRKELIVGRPGIGFEEARDIVQANRIKILPLVDEENRLKGLVTSKDILNQM

RRPFASLDKRGQLLVGAAVGVKEGFLQRAERLIKSGANALVIDIAHGHSDLAIDALVALKKHFPTMDVIAGNVATAE

GTRDLIDAGADGIKVGVGPGSICITRIVTGCGVPQLTAVMECAAVGREMGVPIIADGGVKTSGDITKAIAGGASTVM

LGSSLAGTDESPGQTLIKGGKKVKIIRGMAGYGANLSNKERQQLKDDVFEIVPEGVEGVVPYRGAVSGIIRQLVGGL

CSGVSYCGAHDIEGMQANAEFIRITPAGRKESGSHDISEI 

 

>N112_xanthine_dehydrogenase 

MMLRHGRRLPSSSSRAALLARNHVASSSTSLQRNGASSVMTRRSNASNTPSKPTQMSAAAAEEMLKTARVPTSAPSS

APSGLPSASQSALKETRHEVVFYINGKRHAPKSVEPDLTLIDYLRDQGLTGTKLACGEGGCGACTVTVAHWDQERGE

VVHRALNSCLVPVCFVDGMEVTTVEGLGSTRSGKLHPVQDKMANLFGSQCGFCTPGFVMSIHSALQKFPAPSLHQLE

KSIDGNLCRCTGYRPIVDALRSLEKEYKGKQSETLKKLHHFPQELIERSTHPLAITGTRAAWFRPTTLEHLLELKAT

HHHAKIVVGNTEIGIEQRFGRKHYPILISAAHIPELNQVAFLDGGVEVGSAVPLTTLWESLEHTNTYLTKNDQGKDA

FKSRSLAAITEQLQWFSGTSIRNGACLGGNIVTASPISDLNPVFVALNAQFRLKSMERGERVVNASDFFQPGYRKVD

LHHDEVLTSVVIPYSHENQYVEAYKQARRREDDIAIVNAGFNVALDDSGRVTSARLAFGGLAPFTLQAKETQAFLVG

KQWNQDTFEKAVDVLRKEVTLKEGTPGGMEKYRTTLALSFFFKYYLAVAQKMKNGPVIPPSYLSALWPLTAESPKGK

QVFAGSDQPVVGQSIVHASAERQVTGEAVYIDDMPRLQGELNGSLVVSQRPHAKLRKVDASKALQVPGVIGFFSHKD

IPGEKIIGDIVHDEEVFASEVVETVGQPIGIVAEDEVTAKHAAHLVEVEYEDLEPIFSIEEAVAKQSFFPLEKKIEK

GNVAKGLAESKNVVEGRVRIGGQEHFYFEPQITIAQPLDTEMVLYASTQNANKTQKHAAAVLDMPENKVSCSLRRIG

GGFGGKESSNIIYSCCAAVAAHHLNRPVRLLLGRDEDMEWTGKRHPFEGTYKAGYDNEGNITAVDVQLYNNGGYSHD

LSWPVLERALFHSDNVYNVPHFRVKGRVCKTNLPSNTAFRGFGGPQGMIVTEAWVEHIAHQLKMEPEDVRKKNMYLY

EDKTHFGQPINLKLHELWDQCEAQSDLRQRKKAIAEFNRENRFRKRGISMIPTKFGISFTFTPLNQGSSLVNVYTDG

TVLITHGGVEMGQGLHTKVMQVAANALGVGMKDVHVSETATDKIPNASATAASQGTDLYCMATFNACEILNERLAPF

REKMPGASFKELVQAAWFDRVNLSAQAFYKVPVSGFNFETGEGKPFCYFTSGVAATEVQIDTLTGDYRPLRTDIVMD

VGKSINPAIDVGQIEGAFVQGAGWLTMEELVWGDKDHPWVRPGRLRTNGPGAYKIPSCDDIPREFNITLMKDSSNPS

AIHSSRAIGEPPLFLGSSALFAIRNAIGAARKDEGLDNWLP 

 

>N113a_alternative_oxidase_isoform_1_(AOX-1)  [paralog of N113b] 
MKQHCSQRIASLRGGGRDAFARLATTTASSLASGNGGVRASTLVQARRHLSLRLAPTTTSRTSSATATTMTTRGRWC

QGGALAWSRANTTSAAMTDGEPKQTQEEKKAAASNPSIAAQQTVERAQQQSGKSTRVAYTLPHPIWQNEYVDAVEIN

HTPPENLTDKLALNTVRLMRFNFDWMSGYSWGKLTEADWLRRIIFLETVAGVPGSVAAILRHLHSLRRLKRDHGWIH

TLLEEAENERMHLLTGLKLKQPGKIFRTAVWVTQGIFFNFFFAAYLVSPRFCHRFVGYLEEEAVRTYTHLLHDLDAG

KLPEWKDTPAPEIARQYWKMGDDAKWRDVVALIRADEAHHREVNHTFANLQLEQDNPFPPGH 

>N113b_alternative_oxidase_isoform_2_(AOX-2)   [paralog of N113a] 
MKQHCSQRIASLRGGGRDAFARLATTTASSLASGNGGVRASTLAQARRHLSLRLAPTTMTSTTSRTSSATSTTMTTR

GRWCQGGALAWSRANTTSAAMTDGEPKQTQEEKKAAASNPSIAAQQTVERAQQQSGKSTRVAYTLPHPIWQNEYVDA

VEINHTPPENLTDKLALNTVRLMRFNFDWMSGYSWGKLTEADWLRRIIFLETVAGVPGSVAAILRHLHSLRRLKRDH

GWIHTLLEEAENERMHLLTGLKLKQPGKIFRTAVWVTQGIFFNFFFAAYLVSPRFCHRFVGYLEEEAVRTYTHLLHD

LDAGKLPEWKDTPAPEIARQYWKMGDDAKWRDVVALIRADEAHHREVNHTFANLQLEQDNPFPPGH 

 

>N114_antibiotic_biosynthesis_monooxygenase 

MARPGFVRTNIVRWVKEGSEASFLSQMRDLRRLALNADGFIGSEHLWSVEHKHKHLTTQTWTSLDAWHRFKSHPDRV

HMVKKLQDHLTEEPLEDVYTPYVKERFSIDLEALQSGRHGN 

 

>N115_branched-chain_amino_acid_aminotransferase_form_1 

MRRTISVASSSSFLVARSGRLAASASCRSLATSGVPQPKQDVDWEAMGFNLTKTDFMYVANTPKGSDFSRGEIRKYG

PLELEPAATVFSYGQSLFEGLKAFRTANNRIVIFRPTENCKRMNEGAARFLMSPIPEDVFMDGIKETVKANAHYVPP

FGKGALYLRPIVFGSGPALGVAPSPVFTFVIYASPVGNYFKGGIRGINLIASEDVHRAAPKGAGYVKAAGNYAPCFQ



IQQASKKAGYDEVLFLDAKEDKYVEEAGASNFFCVTPDDTIHTPSLRGTILPGVTRKSLIHLAREKGIKVNEGSVSI

DTVCQAKEAFCSGTGASVTPVASVTYKGNKYLFNNGEVGKVT 

 

>N116_1-pyrroline-5-carboxylate_dehydrogenase 

MRRIATRSHLVTPQQMASLAPLGARSMHAGGSLNIPKPTNEPNSINNEAQRNATLAKVAELRKGKLDVPLIINGKEV

RTGNTGEIRPPHDHQHLLGVYHKAGEKEVKEAIEGSLAAHKHWRNLAPEHRLGIFMKMASLLATKYRPLLAASTTLG

QGKNLFQTEIDTPCEAIDFLNFNAHYAEQIYNEQPASEYVDPYGRGSVRAWNRVEYRPLEGFTYAVTPFNFTAIALN

LATAPAMLGNTVVWKPSDHAILSNYYLTQLYKEAGVPDGVINFIPGDPQLVTKVVLENPKLSAIHYTGSTDVFRLLW

KGLGDNIDRYANYPRLVGETGGKNFVFVHQSADKDAVVTALLRGAYEFSGQKCSAASRAYVPASMWKELKGKLVEGI

KSFKVGNPEELDTMVGPVIHKASFERCKSFIQTAKSDSNTYTIHAGGVCDDSKGYFVHPTLVETKDPHGVLMEKEIF

GPILTVYVFPDEQIEDTLHMAEKSTYGLTGSIFANDRYFVKKAMDVLEYGCGNLYINDKPTGAVVGQQPFGGSRASG

TNDKAGGKHNLLRFVNVRSIKENFVPDTNPFYPYMSAPKH 

 

>N117_hydroxymethylglutaryl-CoA_reductase 

MRSSLRIARASAPSSFGSLRTTRLSLGGSLYTRTSALASARLYADDASKAKKKIDLTDKSDEEIIELVTAGKLHSHK

LEEYLPGNLERAVRIRRLGLEAHVQAKSDHKPDLSKLPYQSYNYDSVYGACCENVVGYVPIPLGMAGPLLVNGKLVH

IPMATTEGCLVASTHRGCKAITESGGATSVVIADGMTRGPAVRLPSAKRASEVIAWVKNTDNFYLLASAFNSTSRFA

RLNSIKTGIAGRTLFLRFKSATGDAMGMNMISKGVEKALDVITDYFPDLEILSLSGNYCTDKKPSAINWLEGRGKSV

VAEAIIEERIVKEVLKTTVQSLVDLNIQKNLVGSAVAGSIGGNNAHASNIVSAMFLATGQDPAQNVESSNCMTLMEV

APNGKDLFISCTMPSIEVGTIGGGTHLGPQSTCLDIMGVKGSNLTNPGANARALAEAICAAVMAGELSLMSALAAGH

LVRSHMAHNRKKDPQVSEPHKLPDFTNTPSENDSPKEEKFGACVVGDKK 

 

>N118_electron_transfer_flavoprotein_alpha_subunit 

MLTRQARRCFSSSAVLRKTLVLAEHTNAALVDSTLPAITAAAKLGDVEVLVAGKNCKGVAEQVSKLEGVKKVLVAEN

PAYEHGLAEDLAPLVANFSKKEEYTHILAPASAWGKNLTPRIAGILDITALSDVISIEGQDTFKRPIYAGNAIATVQ

SGEKLKLLTVRTTAFEKAKEGSSSAEVKEISVEGDANTKSTWVEEMQQKSERPDLTSANIVVSGGRALKSKENFKLI

EDLADKLGGAVGASRAAVDAGYAPNEWQVGQTGKVVAPQLYLAVGISGQIQHLAGMKDSKLIVAINNAADAPIFQVS

DYGLVQDLFQAVPELTKELEKAKQ 

 

>N119_3-hydroxyisobutyrate_dehydrogenase 

MQQSRRFSSLAALSAVRGTTATTSGRISFALRCYSTGDKKPVGFIGLGNMGGFMAQNILKAGYPLVVFDVNKGAVER

LTSQGAKAAATPREVASQVHQLVTMLPSSPHVQEVYTSENGIFNGIKEGSLLIDASTIEPAVARGVIAKAAEHKVTM

VDAPVSGGVGGAEKGTLTFMVGGSQEEFDRAKPLLSVMGKNIVLCGGAGSGQAVKICNNLVLAISMIGVSEGMNLGV

KLGLEPKILAGIFNTSSARCWSSDTYNPVPGVMEGVPASRGYTGGFGVDLMAKDVSLAINAAHGVKAPIPLGAVALQ

VYNMISTQGGGGKDFSSVFEFFNKGSAPKQ 

 

>N120_methylcrotonoyl-CoA_carboxylase_alpha_subunit 

MYAARRTLGGNAAAAAVTCYGATSSRSVLLMLERRAATTGRFAVPLSSRAAYSSRPGLGKDGRMFDKVLIANRGEIA

CRVMRTCKRLGVKTVAVYSEADAKSMHVAMADEAYLIGPPPAKESYLKGDYIIEVAKKAGAQAIHPGYGFLSENSRF

ANLVEQSGLVFIGPPASAINSMGSKSESKKIMSNAAVPIIPGYHGEKQDVDYLMAEAEKIQYPVLIKAVMGGGGKGM

RIVETKEDFVEALLSAKREAMSSFGDENVLVEKYITKPRHIEFQVFADKYGNVVHLFERDCSVQRRHQKIIEEAPAP

GMTEELRARMGEAAVNAAKAVGYVGAGTVEFIMDSTTKGFYFMEMNTRLQVEHPISEMITGQDLVEWQLKVASGQHL

PLTQDQLKINGHAFEARIYAENPRKGFLPGTGKLVHLSTPEPSSQVRIETGVRQGDQVSIFYDPMIAKLVVWDTDRT

SALRRLNASLGHYQVVGLNTNIEFLGKLATHPSFIEGDVETGFIEHHRNELFPAISAPSEKVLALAALSVLSEERAA

NLKEAERNSADAHGAWSLPGWRLNEEQTRELRFVAQVGEEESAEFAVLATYRPDNTVSMKCKKVVAQEKGKKAHHHE

EDSAEFTVTGQVGPTGEIKASVGDETITDGRVVRHKNTLNVFLKGVHHEVNLALPKFLSAGTEGRKGGLTSPMPGKI

VKLFVQPGEEVKKGQPLIVMEAMKMEHTIRSPADGKVKSVGVSVDQFVEQNVALVQVE 

 

>N121_glutaryl-CoA_dehydrogenase 

MRRATSVVAPVARRGISARINAIGARTFATGTEKVTFDWADPLNFEAQLTEEERAIRNQVADYCQEKLLPRVTLANR

NEKFDREIFNEMGELGMLGATIDGYGCSGVNYVTYGLIAREVERVDSGYRSALSVQSSLVMYPIYAYGTEEQKQKYL

PDLATGKKVGCFGLTEPNHGSDPGGMETRARKDGDSYVLNGSKTWITNSPIADVFIVWAKDDENVIRGFILEKGMPG

LEAPKIEGKFSLRASETGMIMMENVRVPAANLLPGAAGLKGPFGCLNNARYGISWGTLGAAEFCFHAARDYTMQRKQ

FGKPLAQMQLIQKDLAEMQTEIALALHSCLHLGRMKDAGKATPEMISMMKRNSCMKSIHIARTAREMLGGNGISDEY

HIIRHVMNLEAVNTYEGTNNVHALILGRAITGLQAFSS 

 

>N122_iron-sulfur_cluster_assembly_protein_Grx5_(glutaredoxin)_form_1 



MQKATSSLAMRGAVRSTAQRRLFSTALNRSRSVVTSRAALLSLRSVSSPCSYAPIAPRQQRWYTTDDNKEVGSEVAT

DSVQDAIKKVVSEYPCVVFMKGTPDAPQCGFSNATIKALNTVGAHYEAFDVLQSAELRDGIKKFTDWPTIPQVFIGG

EFVGGCDITLQHLRSGELTTLLEKAKALKSQQ 

 

>N123_electron_transfer_flavoprotein_beta_subunit 

MKRRVLVGVKRCIDYNVKIRVKPDNTGVLTQNVKFSMNPFDEIAVTEAVKMKKEGGFEEIVAVSVGPKECQETIRRA

LAMGADRGIHVETDEELQPIAVARIFKKLAEKEQPQVVVLGKQAIDDDANQTGQMLAGMMDWSQGTHAYRLKFAPEE

VECTRETDTGLQTLKLKLPSVITCDLRLNEPIFAKLPEIMKAKSKPLQKFTPQELGVETATPVKVVKVTEPPKREAG

KIVESVQELVAALKKEGAIQ 

 

>N124_glycine-rich_RNA-binding_protein 

MNRLCLASRPAASLLIARQGSSAANRMAIRRFTEDINPSRLFIGGLSWGTDENKLKEAFEGFGEVRHVRVVVNRETG

RSRGFGFVTFQSPEDAAAAAEAMHDKELDGRRLSVSYARNTPREGGFRQRPVEGKEEESM 

 

>N125_SAM_complex_protein_Sam50_(Omp85_homolog) 

MSYTDEDEPIDLGVRGEDAWRVRRVWVKGNRRTRPDVVAACVKPVLKARTFDEVLARVAEAAGELKGLGIFKSVNLV

LDDLPDDVAAADPSACDLRVELVEHKLTRIEVKTSTTVGENEPDVQATVGLCNAFGRAETVSVSAQVGASNWREHWS

SAFSLAFKRPVLGQGPGPRHIEADATRASHRLPWCALTQTTHGLALRYSLPSHQVSYEASARHVIPESSAPLALRSH

AGHSLKSAVKYVYAHDTRDDPLTPTTGHAFTSSTELAGLGGDVRFVKQEMAAQLNLPLGKTRCSFNVLAKAGYLHAL

DSGSRIVDRFFLGGPGSIRGFQYNAVGPSHQQRALGGGAYWAGSLHLSFPLPLRDVPDFVSGHLFANAGNLRQPTPG

RSVAANVQDLFSADDVRAAVGAGLVLRTMFGRVELNLSHPIRKAATDLVQPFQVGLSVRFL 

 

>N126_Complex_IV_subunit_Cox1-c 

MRRCITSSTLRGSFSSRAISSARSLAAPAHAHASAQPDASVYRSKQGGSFEEALDINVVDVEDLFNPASGYWENPAN

WNDMDYVWKLKVERLQQELNIPAEQAAKFRKEHDISKGYLTLEWILPSPPPEHTFEELPILKETEEEPATSFEARAA

RLLESAHKAKTVSAEHTQTFESLAKEFSFSDREKTAFKELLNRYAKGQTPSFPNEYEEHAHDEHH 

 

>N127_3-hydroxyisobutyryl-CoA_hydrolase 

MKATLRVATSNVRSAGSTRVCSAASSFRSQRRCYSESAETEVLVQPLGKGQEVVLNRPKALNALNLNMVHLLRPHYT

HWEKDPHTAFVLMKGAGGKAFCAGGDIRAIYDEGIAARQAGKNAGGDPASLGYRFFHDEYVLDYQIATHPKPQVAFL

NGITMGGGVGLSMHNKYKVATEHTVFAMPETAIGFFCDGGGSHFLPRLSPGFEVGMYLALTGARLKGYDLVRAGVAT

HYVPSSKTQVLEEKLKNAENEDHVRHTLAELNEHDTANDANSELIKHADAIHKCFGKASVEDIIVALEREGSEWATH

TRNALSKLSPTALKVVFRQLHHGKQLPLNKCFEMEFRMAQRFMAGHDFFEGVRSVLVDKDRNPQWKPARLEQIADSE

VDSYFEPLADPSLELHLHPIEHHLQ 

 

>N128_MAPEG_(membrane-

associated_proteins_in_eicosanoid_and_glutathione_metabolism)_family_protein 

MASGFPILRDVVAYPTLAVAASLVVYQWQCVAVGLARHKYGVAAPKTTGNDDFERVFRTQQNTLEALVIFVPSVYTF

SYFVHPVGAGVLGGVFAVGRLIYGLGYAKQAEKRSAGFALSLLANAVLLGGTVYGVGRYLLTRPC 

 

>N129_glycine_cleavage_system_H_protein 

MRRTATLLKTRPVSHQRLSTASAGLLKPSSAWAFLASRSYSSNVPTDLKYTKSHEWVRMTNGVATIGITDHAQEALG

EVVFVDLPETGATYGQKESFGAVESVKTVSDIYAPVGGEVVEVNADLKDKGSVNINSDPYGNGWMVKLKVSNQAELN

DLLDAKAYEEHCASEAH 

 

>N130_galactose_oxidase/kelch_repeat_domain-containing_protein 

MRSSTSRAARLTALPSIGTSSASSSAPSATALFLHHQRRTYAAKANARKCGEFKKDMFGHHTIKVDDGHLLVLPSTR

TLNPFARPSVYKVDTTKDEWHWEEKSVSAPFPQTGPRGHLFGQQLIVAGTLTTLGPLKRKGMVTLDMKDFTTSRVTM

LDPASQKATKTVNMTNFVSEATHNPDKVWFFGENYLNAKNENASCEVMVWNKGNNTLYSATANTLPIVGDGPKEKKE

LAVAAVGKDKIYVISPDINSTKLETYVLDTERLEWSLVKTKGDKPVNPRAGFSITASGDKLVFLGYDMSLSDKLMEV

YVLDTDTSTWEKVEVTGDEISPRFGHTTTHLGGNQYAVIGGKGYGYFSTSVKDFFKLQLDF 

 

>N131_adenylosuccinate_synthetase 

MRAFFGSTSPSAARCAVGQGSIRSFSLAANGTWSFAGRTAVLSRNLAARNYSTATSTTTTEEAAPAAAVATPAAEAV

EKPKVEEPKPATPKVEKKGNISRVAAEQVIAVMGGQWGDEGKGKLVDVLGANFDIIARCAGGSNAGHTVIVEGKKYA

FHLLPSGILHERPVCLIGNGTVVHVPTLLKELTSLDEKGVNYKGRVKLSDRAHVVFDFHQQIDAFLEDAAKKGNKDG

SIGTTRKGIGPAYGAKIGRVGIRVGDLRFPDTLPEKLTKLVEYYQRSFPLEVNLNHEIEAYKAFAHKLQPMIVDSVH



YINKAYGEGKRIMVEGANATMLDIDFGTWPYVTSSNASIGGAVTGLGLAPSKIDGVIGIVKAYTTRVGAGPFPTELK

DDLGESIRKIGHEFGTTTGRPRRCGWLDAFAIKYAHMINNFTLLNLTKLDVLSDLDEIKIATSYKYNGEHLASYPSN

LEILDQVEVEYETLPGWKKDVSGVRYFEDLPAEARKYVERVEQLVGCPIGWVGVGPGREAMAIRKPK 

 

>N132_putative_novel_Complex_V_(ATP_synthase)_subunit_AcAtpN3 

MATPLQVPCGCRNSLQSFGAAAAFTVAFVWTSQSVQVKRNAYFSNLKSEIDTLKKKNHDLEHEVELLKNPPEPKEAH

TDFAADFESGNIDFEKILEQVASDH 

 

>N133_glycine_cleavage_system_T_protein 

MAMASMRRGGVRAAQNSMTTTRRAFLATDAAPLKRTALHADHVALGGRMVPFCGWDMPVQYKESIIDTHTHTRTHAG

LFDVSHMGQLKLHGRDRVEFMESLVVGDIKGLATDNARLSLFTNEQGGIKDDTVITNGADWLYVVVNAGCADKDLAH

IQEHLARFKASGKEVDLEILSPDYSLVALQGPEAAAVVGEHIAGGPESLRGLAFMSGRDTRFDSLPVRITRCGYTGE

DGFEISVPTSDAVTLWRTLLQHTGKVMPVGLAARDSLRLEAGLCLYGNDITEETTPIEAGLAWTIGKRRRAEGGFPG

ADVILKQIKEGVTRKRVGFVLAEGIARAHATVHDEKGELLGEATSGGYGPSLKKAVGMTYLPTALAKNGTPIQVQVR

KKFYPATVAAMPFHPTNYYKPTQ 

 

>N134_hydroxyacylglutathione_hydrolase_(glyoxylase_II) 

MSTYRVVPVPVLSDNYAYLLIDERDKVAAAVDPVEPKKVLEAAEKEGVPIKAIYTTHHHWDHAGGNEELLKALPAGT

PVYGADDRIPGLTHKVANAEVLQLGSTGVKVLFTPCHTAGHVLFLAGSDHAPRALFSGDTLFIGGCGRFFEGTAQQM

YHALHDVCAQLPQDTQVWCGHEYTVKNLQFAQSVEKDNQELQAKLKWAEERRSQEPPLPTIPSTIHDELQCNPFMRV

NRESVKRALGLATEADPIEVMAKLRHMKDKW 

 

>N135_fumarase_class_I 

MRRLQPLLSSTAIAARSPACFAAAGPGRLIGLRALATAAPAKKSTPPAFEFEPLFQADPFSATPYRKLFGPESGLIR

TEKVAGREILHVEDEAIERLTFEAMRDISHLLRPGHLEQLNSILKDPPEASDNDRFVALELLKNANIASGMILPSCQ

DTGTAIVMAKKGQYVWTSGDDEAAISKGIYQTYTQTNLRYSQMAPIDMYKEVNTGTNLPAQIDIYASEGNAYKFHFI

AKGGGSANKTYLYQQTKALLNPDSLMKFVNENIRSLGTAACPPYHLAIVIGGTSAESTLKTVKLASTKYLDTLPTEG

NKHGRAFRDLELEKKILELAQKTSIGAQFGGKYFCHDVRVIRLPRHGASCPVGIGVSCSADRQAVGKITPEGVFLEK

LETNPAKYLPEITEDKLSDTVVNIDLNKPMSEIQATLSKYPIKTRLSLSGTLVVARDIAHAKLKERLDNGQGLPQYV

KDHIIYYAGPAKTPEGYASGSFGPTTAGRMDSYVDMFMKNGGSLITLAKGNRSKQVTEACKKYGGFYLGSIGGPAAR

LAQDCIRKVEVLEYPELGMEAVWRIEVEDFPAFVIVDDKGEDFFKNLSH 

 

>N136_Complex_V_(ATP_synthase)_delta_subunit_(Atp16) 

MRRISASSRVLGMSAAAGGRFGPRTASVLTTTTRRSYATDDAQREAHEKAVKEGKLIFTLACPHETLINAEPVRIAT

VPSATGDMGILAHHVPTIAQLKPGVVKVTKFDESGATRDADYFISGGFVTVYPDSHCNVNVVEAFPLDQLDPEKAKK

GLEDFTKELASASDAEAKTVATIGVEVYKAMCSALKV 

 

>N137_cyclophilin 

MWKRLFTTNAAPVTANPRVFFEVTRENKPLGRIVMELYKDKTPKTAENFRALCTGEKGVGSIGKPLHYKGSIFHRVI

PNFMIQGGDFTNFNGTGGESIYGAKFADENFVMKHVEPGTLSMANAGRNTNGSQFFITTVPTPWLDGRHVVFGKVVE

GMDVVQKIEAARRDSNDRPLEIIKISDCGELKQ 

 

>N138_D-lactate_dehydrogenase_(cytochrome) 

MRRFGSIGRSQRWAASSAGSTRLLPARGRSRTTATFSSSSSFTGSARRLWFLVPATMSAAALAATAYGFGLPDVQAL

DQAKASEAHHEQEQSKLPQGFIDELSAHLNTAGETRFVIERAERENHSKDASYHAQGMPDAVAFPKTPEEVQHIVTI

CAKYKVPIIPYGSGTSLEGHTLADHGGVALDFTRYMNKVLKVHVEDMDVVVQPGLKREELNDYLKQYNLFFPLDPGP

SASLGGMVGTSCSGTHAVRYGTMKENILSLKVVLPNGKMVKTGQRSKKSSAGYDLTHLFVGSEGTLGVTTEITLRLR

RLPEKTAVAVCQFPTVHDAANTVIQAMQEGVQIGRVELIDELMIKAVNLSAGLNEQEKPTLYFEFSGSPVEVDEQEK

AMRRLSGANNGGVFTFAEGEKSEELWSARKNALWHSLALRPGADMLITDVAVPISRLAECIDQTKEDLAGSYLLAPL

VGHVGDGNFHLMILFDAKNPKEVEEANRLNNRLVQRAITMEGTCTGEHGVGSGKKKWLAVEKGPEAVELMRTIKRSI

DPENILNPGKIV 

 

>N139_D-2-hydroxyglutarate_dehydrogenase 

MKALRATTSRSAFTCSGGVVPGTSLLTQRSGKSAATRIAIWSMHRPVAASTTVACSRRSYASMEKPPRDARYAKLEE

RDVQHFRSIVADPQASVVTDPDALAPLNEDWLHKYRGYSKLGLQPRTVEEVARILKYCNERKLAVVPQGGNTGLVGG

SVPVHDEIILSMSKMNKVLSFDPVSGVLTCEAGCVLQTLDEYLEEKGFTMPLDLGAKGSCHIGGNVATNAGGVRFLR

YGSLHGNVLGLQVVLPDGTILDSLNGLRKDNTGYDLKQLFIGSEGSLGVITAVSLLTPARPKSVNVAVLSVPSFEAV



QKAFVEVKQDLGEILSAFEFWDRQSMELEMQQLPHIRDPLSSPSPFYILVETHGSNEAHDTEKLNGFLERAMGEGLV

TDGTVAQDTTQFRALWQIRESFAEAGSKAGFNYKYDLSIPINKMYDLATEVRERLGDKAQTIAYGHVGDSNLHLNMV

TPKYDAEVHGLIEPFVYEWTSKQGGSISAEHGLGLMKRDCLHYSKPEQAIRYMRVIKETFDPQLILNPYKVIPLQ 

 

>N140_putative_RING-H2_finger_protein 

MSKKHDDLPDQGGSLDYRGNYVPFYPNPEENLNLWERVMRYPWVALGAFSTAGILGAGLWTLKTGNSALGQKLMRAR

VAAQFTTVVLLLGASGVITLNSLNSDKPKPKAVAAPISSSSSSTSETH 

 

>N141_2-oxoisovalerate_dehydrogenase_alpha_subunit 

MMRLTRPTAFAASSSAAASSSLLPRFFASSVASSSRLFSKSAEPVASSACTPLAPPDYTTGIQFIAHRETFPVYRIM

DDEGEVLDAAQLPEVGQELTQKMYKNMVTLNVMDGVLYDAQRQGRISFYMTASGEEATHVGSASVLDPEDVIYAQYR

EAGVLMWRGFTIADFMNQCFSNELDMGKGRQMPVHYGSRRLNFQTISSPLGTQIPQAAGTGYALKLAGRSNVCICYF

GEGAASEGDFHPALNFAATLRSPTIFFCRNNGYAISTPVKEQYAGDGIAGRGPGYGVATVRVDGNDVWAVYNVTKAA

RKIALEESRPVLIEAMTYRVGHHSTSDDSSAYRSKEEVQSWAQNNNPISRLRKFMEKRGWWSQEQEDEIRKAARKEV

LEQLKLAEQRPKPHVDELFTDVYDSVPKHLQEQKAELEAMMRKYPDHYTAASH 

 

>N142_carnitine_O-acetyltransferase 

MMKRTALRFAGTTTATARPATVGLRHLQRARGLSSSVTSGEEAWAEHQKGLRRLPVPSLEETVARYAEYVAPLVSEA

EAAHARALAEEFARGEGRALQSELLALDRESPTSWLEGWWDTMYLTIRDPLPVNVNPFFIMQDDPERRSQVARAAGL

ANACAKFQRLVRTGQLKPDMEKTTPLDMSQYTKLFAAARIPRASRDEMVYHPDSRHMAVLSHNHFYTVEIITEDGSV

VPEKDIQRQLQQILNESAPSGTREPGLGVLTADWRDSWASVRSELISSHGDNKHALEKIDSALFVLVLEPEAPAKGD

DIAKVFLHGDMRQRWFDKLQVIVAANGKAGINLEHTPIDGHTGIRLPGEVPGLLQSQEGEANGPISARPQRLKWHLS

PAVIKGLEKAEAVADELVSHTEIRSLEFNHFGKKYITSKKLSPDGFVQMAYQLAYHQLTGKTVSTYESCMTKQFLHG

RTETLRSVTRESAAFTRAFATPGATPKEKEQALRLAVQAHGNRAKEAKEGFGVDRHLFGLKNLAYHKQQRLPGYTIP

ALFQDKAYRVLSASVLSTSNCGSDALTMFGFGPVVGDGLGLGYMIQNEKIPITVSSFQRQALPYARALEKSLLEMRD

VLDASTTSTSA 

 

>N143_ClpB_ATP-dependent_protease 

MRRAALGGTRSGSALSGLLSRRAPQQAGAVRRVLSSEPAASSRSSAMRTSAASRWPAALGTSTVLLHPPALVFPLCR

GYANGYTRGGQPIPPPYVNPDAAVPGDALKKYGKDITALAKEGKLDEVIGRDEEIRRTMQVLSRRTKNNPVLIGEPG

VGKTAIVEGLATRIIHGDVPDSLKGKKVIGLDMGTLVAGAKFRGEFEERLKSVLKDVHDLKGEVILFIDEMHTLVGA

GASEGSMDASNMLKPALARGELHCVGATTLNEYRKYIEKDPALARRFQSVFVPEPTVQDTISILRGLKERYEVHHGV

RITDGAIVCAAVYSHRYITDRFLPDKAIDLVDEAASRLRLQQESKPEQIEDLDRQIITLKIELEALRKETDPASAER

RQKVESEIARVEGKSQELTRAWQEERDKLHKIKNLKEQLKRAKLDLQRAERNGDLARAGELAYGIIPTLERQLPKDQ

GAETTMLGEAVTDNDIALVVSRATGIPVHNLLMGEREKLLHMEQVLASRVKGQNDAVGAVSNAVRISRAGLHSHSRP

LGSFLFLGPTGVGKTELCKQLASFLFDSENAMVRIDMSEYMERFSVSRLIGAPPGYVGYEEGGTLTEAVRRRPYQIV

LFDEFEKAHRAIHNILLQILDEGRLTDSQGRKVDFRNTIIIMTSNLGAEILADLPPGHSSSEARDAVMGAVRGAFTP

ELLNRIDEIVLFNRLSHEDMDSIVNIQLKDVSNLLADRRIQVELTPEAREWLAERGYDPVYGARPLRRIIQKHILNP

LSREMLKGDVLDGDLIRISRKAVDPEEVLKNTAATDSWSSALEELDLEVVHTEQSTPEVHNAKPLLKAEFGVEDD 

 

>N144_C-terminal_MRP-S28_domain-containing_protein 

MLSSRAKIRHSAARLPHVQHHLQRQQRSAGALVLNARSYAATHEMTQQEESSDSIKHLLKGPVTPLTIFATSPPPEP

HPSTYQVPAAAADGATLDFRLSFAFPTVQKIKEERFKEEMGVFKILYERPFLQEYKNVMQEKKQQKKSERAAAKKAK

KEMKKLGLLPNDRKKTLFELEQDRQRKLFLQTLHYPYQVPDMSVKGEELKKYFNFIATHSEKEIYDRLYPEFFGDTR

EHVENLVPHKHDGYVWNTFFDPENPSDYPNQADAEGDVWETLNMSAEEQLSDLADAMEGEQEKEARLATWEMDPARF

KGKWTPRAWTKEDLELSHIKQRARNLRYLREQLKKHGLLPEEDEATTREALMSVESGGQASAAAESFDIDEIADKID

DNEESVLLLFEDDAQKKPAAVPEQKGTEDEIANLLNAVLPPTEKDQSHAALLDALMPAGQPQEQAQPESGAAASEPT

TTATEQELAEWRAKVDKFQDGLKKRIRDGATEETIEEDVINFITAEGGGAQDEAEEDEIDWESRLQDIPGLDQPGEG

GFKVTGGREEAMQRSREREARLHKLQEHVKVLFDESPKKQVFANEPIPGEPAIEFIHSYTMDPDVTMGSLARREFLQ

RKVVLKVHVPSLSLPPPVQQRLADLVGTRYDARSGWLKLVGDKHPNRHLNQKHLTLLMRELLNESFLADSRFTPLTD

LSIEDPSSLRRKYSLPTNLQNIFDGKTGKGGWEYKMFTFSQLDGRFPSAQESTEEAAKLRQRLASALSL  

 

>N145_ATP_citrate_lyase_beta_subunit 

MQRARSVVRATGVWSGGAQWGPSSQLWVGTRRLFATSATGHGALRSWLFVPGRQDMLLKVLQKKGDMALPDVLVPDM

EDSVPLAEKASARQAIASLLPQLAQLGAHTKVLPRVNSLDTGLMEDDLQAVIAQGGLIFGVSVGKVGSAEDMRRIDE

IVSALESKNGVRAGKIHIVPWLETAAGVVNAHEICKSSSRIIGVAYGGDDFLTDMGVQGASDQTPSGLVTYARSAIS



VAARAANVLSLETPYVNFRSAEGLRAQATDVKRLGYRGMFAIHPNQVQTINECFSPSAQEIEYAKKVVAAYEEAERQ

GKGSTSVDGKMVDAPVVKRAYALLKTLPQP 

 

>N146_uncharacterized_(possible_novel_CI_subunit) 

MADENRDFPEYEAWVKKQSAFARWAIRTRAAIADQDETNNAEYLRHVAKNMIIMKEESYLWSSSAQRPDDYYKGRSP

LTAAYRDHGMFKSPYEIRAKELRGELIRWNHWHSWDLKPSATTSYPKPPAKYDPLNPTRPNIRKQRLEREAAH 

 

>N147_Complex_I_(NADH_dehydrogenase)_PGIV_subunit_(NUPM/NDUFA8) 

MASTRKEGEQLYADINAGGRTHLDVETTDFNVLVAGAKYTSYMCAAEELDFLECKAKDENPRACVPENVALTECAHA

ALDKISRQCASEFDEVVDCLESPSVHGELSACRQSERDLRVCVQARFGVDVVVEERKRRMASLQTWASTRRRPQPTI

IRPREQKKVDAAVAKYKKEHDITE 

 

>N148_saccharopine_dehydrogenase_(NADP-dependent, L-glutamate-forming)_(Lys9) 

MFMRRLTRVSTSSAAPTGRTASALRGQVPCRRLLATSPDGDGIGALKAELKAAEDRVATLKEAIVSHKDPAKKSILV

LGAGRSSSFLINYLLQNAARERWAVKVGDEDEHTARRKVQDHPDGTAFRFNINDTRQREEEIRRADVVVSLLPAFMH

PVVAAECVKQGAHMVTASYSAALAPFDEQARRAGVTILMECGLDPGIDHMSAMEVIDAIKRDGGQLTAFRSYTGGLV

APESDDNPWGYKFSWNPRNVVVAGQGVCQYLQQGEYKYVPYHQLFRRTDEIRVPGHGTFEGYPNRDSLSYRTIYGIP

DCPTVLRGTLRKPGYCSAWNVFVQLGMTDDTYTIENADSLTYRDFLNSFLPYRPHDTVELKLAHYLGLDINSPEMQK

IKWLGMFGEQKISLKSATPAQVLQQILEKKWALQEGEKDMIVMYHHFVYTNKNGELKETKSSLVVKGDGTDTGTAMA

KTVGLPLAVATRMVATEQVKGKTGVHVPTTPDLYEPILRELEKDHGIIFSHQHDTVHQA 

 

>N149_iron-sulfur_cluster_assembly_co-chaperone_Mge1_(Grpe) 

MRAAVRRLPNVASHSAASRGIFALNVPLRSRTLAIARPFSTEQNGEQKVEGEHPPAQQQAEGENKEQQQEQQDPQAA

KIDELQNKVKDLEEQNKELNGNYLRSLADLDNMARIGKTNVENAKLYSIKSFAEGMLEIADNLSRALESLPEEKRGL

PDVKVLFEGVAMTERVLQQVFARYGIKKFNPLNEKFDPTKSSALFEIQDPTKAPGTVAFVQAPGYTLHDRLLRAAQV

GVVAQPPDEPSSSDQA 

 

>N150_alanine-glyoxylate_transaminase 

MKSSRRVGSALALGGRVQRGQRMGATALGSLGASRRSVQTTPGETKGAKPLLMIPGPIEFSEGVLQSISLPTLSHVS

PDFIEQFGQALEQLRSVFLTEKGQPFVLAGSGTLGWDMAACNLLQKGDKALVVNTGYFGDRFGECLTAYGADVTHAR

TDIGNCPSVADVTQLLGQRDSFKMVTLTHVDTSTGVLVDIESFAQAIRKHSPNAIVVVDGVCASGGEELRMDEWDVD

VVLTASQKAIGVPPGLAILMASQRAMSLFKSRTAPVANYFCDWSKWLPIMESYEGRKPAYFATPPVNLIRGLHTSLY

EILSEGEGAMDKRFKAHQTAGKAVREAVKALNLTTVAVSDKLAANTITAVRFPQGVSGPALLPKVKAHGAELAGGLH

QAIKAEYFRIGHMGVSVTDLNRGHLEQTIRAVEQGLVECGYTGFERGAPVKALQRVLTAQ 

 

>N151_mitochondrial_carrier_AcMC4_(putative_ornithine_transporter) 

MSAASAQPGLPYYPMPRGGGVGAGGGPIPSGPAGYPQPGVPVATGTPAVEEPQFLSLSSIVTRLVLKVGEYSLVNVP

SRTLYERQIAAAASAARMGGPGRTLDEQVQAKDENVVNTLLNYYKEEGAVRIIGATSLAFTNDLFYGVIASISYVFC

RMVPVLLGMTSGEDVDWQSSSFMSLITSHSIASAVTYPLFLASYQVRHHAWTGFSGLLPSGENFYGKLRDNVVAHLA

EMVTLHTIRPAIVDTLYVLFGEWLLAKADGETLADQAAYHVGIRGVHFMGSLFVGLIHLPVSTIVTKLRAHPDAYDS

LWDCIKKTWKTQGLKGFYGSAFWYLLANNQLIMP 

 

>N154_mitofilin 

MLRRGFNGSRARAACRLPASSTHARVPAARQVTSRRLFANAGATPPPSSGGGGVAFGVLVGAAVGASAWTGYRYYTD

PPFRARLNDFWASLSSSTTSSPSQPTAAASPKPSVTHEEQQQQEEAGAPLLAAQVLLAAAEEATALDAQEEAVVALP

DSLVVQQQREHQQQQEHQQQQQQQEEVEVEQMDPAATQSNDGEGEEETEQPAIIAAPAPLVVEVVGPEASHAHVATD

GVAPEEAKAAVPAAVVALVTESFAASDAHQEAVAAVAHDDHHHHHHHDKASPAEEQQQQQQQQQQDAANPAEPAGEQ

RDHEGEQQQQEQQQEQQQQEEQQEQRQEQPAAEGATRLQELQAIKEIIAIQAESCERQVREKVERLRQKYEHKMAAL

RQHMDEVVAEHVDVERQKISDDYQNRLHQQLDTLQHQFVEERQRLYSEMEDVVAGLNARFVELVREEKQLLNEQLEE

STRLHAHTLAYLQTLVDDAQYRIRHLSEEREWWSWTERLASAVRALESAALGPEGHLASFQAELDLVRSLAATRPLY

KAVAHHIEAQASRGVYSVGRLRERFEQVEKHVRVAAQVPEGGGLLRHAVAPLLAATVSLNPYHAPTPQELLLDSARR

HLLDDDLLTALRDLEQLTGLAHELAHDWIEEARKRLVVEQAISVISADVTTLKPPTDL 

 

>N155_armadillo_repeat-containing_kinesin-like_protein 

MDTRAVAVPTSVVVSTQASSSSSSSSSWWPLSTKGWLIVGGAVVSGLVLYLLRRRTRAANAWQSPPGEYDDILKSLR

SSEPQQTVALKQLYEYSRYPKKHDSIRQTGVLEILLQILAQHPDNDVLLLHLTRVVANLAINEENRLVLGRASTVSD

LFYLLEHTEDRIKEHILRCLLNLSLEDVIEDVIRETGGLKQLTEMFASPHTSPSVLFQTTRVLINLVHNANNRALTT



QEGLVQQAVQRLTASATVENIDFCLRLLNLVGLFAVDCAPEVLAQIATKETAEAFNNLLSLSQSVDHVSTVLQATLK

ILARKHTQPQEVQPFIDALIEKTGPQPSGLEHVVAFYKNSDGPVLELARHVLADLAENNEKATSAINEIDPALLSLG

SSPSTTDSADERAS 

 

>N156_Hsp90 

MRSAAVKNSSRPHRAVLRAPAPAHHVPARPLAEVAGTHNKVVVVGRRSRSCVPSALQVNHTAGAKRAYRSTAIGMRA

AGAREPEEAELVRTAEAAATPESARAGGAVSEAEEGKETLIEETETVSGQAETLPFQSETAKLLRIVAHSLYTDKEV

FVRELISNASDASEKLRHLDVTGKEYDDKYLPLEIHIATDDKNKTITIQDFGIGMKKEELIKNLGTIAHSGTQEYLR

QLEGKDASNIIGQFGVGFYSAFMVGNRVKVYSRSAAPGSKGYCWTSDGTGAYTIAEAEGVSRGTKIIIQLLEGQEHF

AKKQTIDSIIKKYSNFVGFPIKLNGERVNTVRPLWTLPKQSISEEDHKQFYQFLAHSYDLPIYRLHFTSDAPFSIQS

LFYVPEQHQEKYGMGRMDPGVSLFSRKVLVKPKMKALVPDWLRFMKGVVDCEDVSLHLSREHFQDSDLIKRLGNVVT

GRLLKLFQDEAASDPDKYNAKFWKEYGSFIKEGICTDAKWKDELGGLLRCESSATGEGDVTSLEAYAKRMQDQQTAI

YYLCVPSRTFAESSPYYEAFKQRGVEVLFLYTSMDDFVMQNLAEYAGKRILSIESAQLPAELARPASTTTGNNNNND

ASSSPQAHAGELSLDPQEVEELAKWMKTTLLDRVSSVKETKRLVSSPAIIVDHESASFRRMMKFVDPSRAPKLPKQR

LEINAAHPIITRLNSLRRREPSFAKAVAEQVFDNALIAAGLMDDPRSMLARLNSILEAAARNSDTTSTTSTSTA 

 

>N157_BTB/POZ_domain-containing_protein 

MAKHSGSRRATLLSLAMSAGWVDIARLLIAEVKRRDKRKLKTFVTQRAADGTQLLHSACYFGSVECVDLLLSLRDDV

TGEPLIDADGPDSDGVPPIFYASLSSAACIARLLEEGAPPTVNSGKTVLHMCANTGNVPAVEMLLQGWKENKWGLRD

KLDLNAEDPNAAGSTPLHAAIFSTSALAHKNVAALLDAGVDPKKRLHNDDGSLLLHAARSGTAKAVEELLLRNFDVE

EADSFGSTPLTAALARQYPTLATSGQQVLLRLLEAGAKVKWGATPLVDVECYINTGSPEENMKSGHTATYYDAGRSA

YQVVVGGHFNGVHPPGIYFLSTHYRAWDATYFDNNVFVNRRGHTCTLVGDTIVLFGGLRYAPLPRTHFNDVYFISAV

NGRVTKPLILGEAPLARESHTATLVGRKIYFMYGCSATAFMDDIVVLDMDSLEWSRPSVTSLKRPSMRFGHTATLVN

DHEIWLYGGINRVVNVAGRTHLVSTDPDWHVFDTHTLQWRTINASVAVPASGKGSPAKLPTPRANHTATLVGEEIYV

FGGDAVRREHLEIVLRFIYTDVIDVDNIPGFPPSGTHCAAPPFVRDLIDAAKLYAAERLGQFVARLLRQSMPFHRDT

ADYEPRSLLAFLNNIEYSDVRLVCEGKIINAHKAILSRCPYFDAMLRMSSSSFFGSESDESEDDVEELVITDTSHDI

LQVILRYLYELADENPVGEGAFVTEETAVEVLITAEKYGLDTLKLWCEKLIVEVMEEQNIPYFLQLGDTYHAPHLRR

YCLSALSAQYDHIDAVLRAAPGSAGGVEEQIESDELRAEVLGIVHERRRKRNALLADYEDVNDKVYFNTVLPTLADS

RQPLGRASAVFGVMVGVAAAWAFLGGI 

 

>N158_putative_novel_Complex_V_(ATP_synthase)_subunit_AcAtpN1 

MSKRLITRATLNGRLATAWAPSRSYAEAAVPKLGKDIQPKNYRRPDGTYEPCDEILFLSVIGYGEDLRAVTNAKEGI

TNTLVLSRYNKTASQ 

 

>N159_AAA_family_ATPase 

MKKMRTRSSKASWTFGRAWSMWAARRPTSTPPRRTRRTRSPTASRTPSTRAGTSRSRAWTSWTPTTGKRVETVSKVI

IKDATLEGTLQSFDVTLTYDAESSKLAAIFPWLKKPPFCPLEALMMRLPILRNSTYGGAQMEELVKFLEKERPRMVR

KIEAHLKKGLISYSGLWYLFSKGNRFYVDIGKGILVGSSAEYTRYMPAVGLCAPNFYVQGPIIKSDGVKFFRQNRAF

DIPVFKGLMPISGLDVQPMTKQVLRILNKRGRVFQKVALKHHYMQYEKFMLKRGAFSDTWIKADGRVMVDISTFNRM

NPEYTEFGSSAHDTSTQQQLQQLMAAQQRFTGDYTQTTLPVAGQKRISKAMRYQTWPYVAGFSFTAKRWGELLVESL

SDIQFDDKAYDRLVLPEDKKALVKALVEDNKRVQEGRAGVSFSDVISGKGGGVIFLLHGSPGVGKTLTAEAIAEYLH

YPLYSVSVGELGVTADHLESKLNDILELAGTWNAVVLIDEADIFLERRSDIDVLRNAMVGVFLRKLEYHQGVLFLTT

NRVKAFDPAFNSRINVAIRYHDLTKEARGQVWRNLLGHMGDDESSDLDFDQLADIEINGREIRTVIRLALALARCEG

VALNAEHIKRTVAISQQFGKDLNSVEDW 

 

>N160_ATP-dependent_HslUV_protease_ATP-binding_subunit_HslU 

MLKRAARLNAAVVGASSSSIPIMQRAAAARALRSSMREEALCLSSTSVHGNGRTEADRLRFYSSENDTTTATVKSEE

AAPPPVEEGKDEEQQEVAAPATPAEVERALLPSEIVNELDKFIIGQAEAKKAVAIALRNRWRRRQLSPELATEIIPK

NILMIGPTGVGKTEIARRLAKLAQAPFIKVEATKFTEVGFHGRDVDMIIRDLVDVAVHDFTMKAREQEKQRVKQEVE

ERLLDILAGAQAQERTKTMFRKMLQNGELEGKRVDFEVPQSTPATQMPFGSEMGAQGVFVQLDKIFGGAKKQKRKMT

IAECRPYLEEQEAEKLINKDAIVKNALEAVQSNGIVFIDEIDKICKDKNSYGADASSEGVQRDLLPLIEGTTISTKY

GNVDTSKILFVASGAFHSCKPSDLLAELQGRLPIRVQLKPLKKGDYYRILTETKFNQIDQAKALLLTEGVELDFTDD

AIHEITKLTAEVNETVENIGARRLHTVMERILEEVSYECTPGKVTIDVAEVRKHLSELLLKTDLSRYVL 

 

>N161_glutamate_dehydrogenase 

MRRATAALPYARSAAPMRSSALLACRPYSTTPATAAREMSFLESVLHNFNKAAALTGLSEPQIANIRKCAAVFRVKF

PVRVNLNEKTGEYDTMIVEGFRVQHSHHRLPCKGGIRYSEHVDQEEVMALASLMTYKCAIVDVPFGGAKGGIKINPR



ELGVSQIEAITRRYASELIKRNMLGPGMDVPAPDMGTGPREMAWIKDTYEAFHPQDVNSLACVTGKPISQGGIRGRT

EATGLGVFFTVREAVNYEEDMKALGLTTGLKGKRVVIQGFGNVGSYSAKFMHEAGAKIIAIGERDGGLYNKDGIDIT

ALWNHIGEKKPFLSFPGAAVVKNPESLLEEECDILVPAALENQINATNALRIKAKIIAEAANGPVTATADEMLEKRG

IIVIPDILCNAGGVTVSYFEWVKNLSHVRMGRLERRYDQRSKERLLEHFSNITGRKEDVPAGVVSGANEADLVHSGL

EDTMIEGYANVRSVSKLKNCSMRTAAFVDAIRKVARSYAELGVFP 

 

>N162_pyruvate_dehyrogenase_phosphatase_regulatory_subunit 

MLRLRQLASRSGPARGATSHVLKTTSGGYAFASPWASSPLFSTSAATATDKRVPDKSRVVIIGGGVIGTSVAFHLAK

LGWTDVVLLEQGTLGCGTTWHAAGLIGQLRANETETKLSRYGIQLYADLEKETGQGTGWKQCGGVTVARTQERMTHI

KRTLSRMRAFGIEGHLVSPEEAKKHWPLLSTEGITGALWIPHDGVATSSDITSAFAAGAKSKGVKIIENVRVTGIHK

SDKHAVTGVSTSEGDIKCEYVVNCGGMWAKQVGRLAGVNVPLHTCEHFYISTKPIDGVDSYLPVLRDPDGYIYFREW

SGGIIMGGFEPVAKPCFADGVPNDFQFQLFDEDWDHFSILMNSALERCPALETAEVRQLLNGPESFTPDNQYILGEA

PEVRNFFVAAGFNSSGIASAAGAGKALSEWLIQGYPTMDLWSVDIRRFGKYHANDNFQKQRSMETLGLHYQIPWPKY

ELQSGRPLRVSPLYERLAARGAQFGSKMGWERPNYFLPSSVSPSSIKYTFDRPAWLPYVGEEHKATRDEVALFDQTS

FAKFVVKGRHVESFMQRLCANDVAVPVGRVVYTPMLNPRGGYETDCTVTRVSEDSYFVVSSTAQATRDYDWISRNIQ

EDEEVSIVDVSPQYSTLSLMGPKSRELLSRVIADRDLSNEAFPFGTSQEVPLGITQVRASRITYVGELGWELYVPIE

STLLVYDLLHAKANEGTRIGLRDAGYYAIDGLRLEKGYRAWGSDITPDDTPLEAGLGFAVDLKNETKNFLGKDVLLR

QKKEGLEKRLAVFVIDNDQEVYPHGGEPIFRDGQVCGYLTSVAYGHTVGRSVGLGYVRKLANTATKEDRLVTPDWVK

AGRYEVEVASKRVPASVSLQPPFDPKNERVRM 

 

>N163_mitochondrial_ribosomal_protein_L12/L7 

MRRSTVHVFPRLALRQGQQTSALCLFSNGSRTAVSSETNMASIARNYAAPAKGGKGAPAAAKPAEDEPAEPLKLETV

TFPDFGEDKAFTADISDFPAPKDWKYVSDWKEFEFSPRVRKIGEALFQLNQVEMFELVKLLQLRFDVPDSALMGGGV

VVQAAGAGAPAAAAEPAAEEPKEEKKEKMIFDVQLTAVAEADKFKVLKEIRALKPGMKLLESKEMVEKLPSMLKQNV

PKEEAEQMVAKFKELGGTVELK 

 

>N164_mitochondrial_leucyl-tRNA_synthetase_(LeuRS) 

MLRALSRSPSGAVANAGLRTRLPTTVSGGVAANACGASSRFLRSHNAKTPDFFRFRFFQRAYTAEAPKEAGSWAATY

QHKAVEDKWRKVWTELQHQKQQRQKLGADEQATAAAAKDKQYVLSMFPYPSGQLHMGHVRVYTISDCLSRYHQMKGK

EVLHPMGWDAFGLPAENAAIERGIAPHTWTHSNIATMKSQMLRLGIQFDWDKEVTTCEPEYYKWTQWIFLQLHKAGL

AYQKEAAVNWDPIDKTVLANEQVDADGKSWRSGAKVEQKLMKQWFFKITEFADALVEDLAGLKGWPEQVKLMQQHWI

GKSKGAYLEFPIKRELSASSGAKAEEPLRIFTTRLDTLLGVTYVVLAPQHPLVQEIAKNTEDAKLRAFVDEFAKSKR

SLQEDYGKSKKGMKLPGVTAVHPVTKESLPVYIADYVLMDYGEGAVMAVPAHDTRDYEFAKQFDLPIKTVITPDQHT

EEHKEGDPFCGEGRVVNSGPELDNLTSEEARRKLLRILGEQGVGGEYTNYRLRDWLISRQRYWGAPIPMVYCEADCG

VVPVPEKDLPVVLPVDGLEFSGRGGSPLGSLEHWLHTDCPKCGGRAKRETDTMDTFVDSSWYFLRYPDANNTDAPFD

KAVTNKWMPIDVYIGGIEHAILHLLYSRFITKFLHAQGHLNFSEPFPNLLTQGMVQGRTFKDPHTGAFLKPDTVEKV

GDKFIHKPTNQEVAISWEKMSKSKYNGVDPDRIVDEWGADTARLFVLFKAPPHLELEWENAGITGAYRWIGRLWNLV

NTFVQRDPSADTPSPPPSVTERAKEEKDLLALTHETITSVTKALDAAPYSFNTAVADLMKLSNKITTLPADSPQYYL

SLRSLVLLLHPFAPHVSSEMWQALVAHGPAHESAWAGSSAAPELSRQLWPVANEEFMKKDEVVVAVQVKGKTRGTFV

MPAAEVGDKAAVERYARESAVGKKALWQRDVKKVVIPPNGKIVNFVC 

 

>N165_4-carboxymuconolactone_decarboxylase_domain_protein 

MLRQGSRSVIRGGAVNRGAWGLLSVSSRLPRATAVLSSSSTPAISSPRRQASATTPPAEPPVVVNRSARKRYVRHPW

NDSESMLSDDLRILTYLAGNTAAGNLSAVGRDWCYLDPAKHAAGMDVILQTLVFAGVPKILNALQTVSELGVDNRQI

LEPTFPEGEEFKEPVSYGEFVERGEAEMHLAFCHKYPRLRERMAELHPALDRWMVDTVWGRLRSRTGLAAKERQLCA

LAALAGNIVWPQFKSSIIVALNSGCTLEEVRSVLDQTEKVWGTSAQIMVDALWTDLNKKSLHSWQDGSCESTLHNHG

GSHIPASTPIPTSNHVKYATSGKHPFMYLNRMEDAIPQHLRVLALLAAHTASGNLTRVGVDWSYLGEEHHEAGLEII

LQTTIFGGFQKAINALQVVHNIGVSPTAINYAAEEVPEDRRANVKRGTELLKLIYQKQYPRLREKMRWMHADVEKVI

VEWAYGRVLARPSPVLAPKDRELCALACLSGQIVFPQLHSHILGALNAGARLEEIRAIFDQTEYVWGKDEQIMVDGF

WLDFAQRYSYHKQMAAAKKKDAAAKATARPESGPSSGAAKNDAGSVFTG 

 

>N166_6-phosphogluconate_dehydrogenase 

MRRATRSFALRPTARQLWAGADSLTAHRGFVSVAKPETTRVGWVGTGVMGGHMCGHLLSAGYQVTLYSRTAEKAQGL

LGRGAKLAASPKEVAQQSDVVFTMVGFPHDVRSVILGSSGVLEGLCSDGVVVDMTTSEPSLALDIYNEAKKKGVHSI

DAPVSGGDVGAKEARLSIMVGGDEEAVSAVKPLFDVMGKNIVHLGPASSGQHTKMVNQILIATTMVGMVEGLLYGHK

AGLDLNQVIEAVGKGAAGSWSINNLGPRIVKRNFDPGFFVEHFIKDMGIALKEAERMKLSLPGLGLAHQLYVAVAAQ

GHGRKGTHALQLALEKLNNMDHDHSSPKSGLPKAL 



 

>N167_Complex_II_subunit_Sdh3_(SdhC) 

MLRQATARTAPLFAVRGTVTGLQVLSRSPVALATRTLATLPSDASTEAKPNRPLSPHVSIYRFPLPALTSITNRATG

GALTAGIYTAGALALFGAHDLPVYIDAFKAAVPLLVYPTKLLVSFPFVYHTLAGIRHLYWDYTAKGLTLPEVYTSSY

ALMGATALLTLGLTFYSI 

 

>N168_Complex_I_(NADH_dehydrogenase)_gamma_carbonic_anhydrase_subunit_(AcCA1) 

MMRGLLRRLRPSTPAAVLPTRNGADIPDVPLEKFGLTVPVQATAYNDLYNKHTTLVNLPGKRPQISSESFVAPSATL

VGNVEVWDRASVWYDCVINADTKLIRIGAGTNVQDGTVITEADEELTEDHDGSTIVGHWVTIGHRCVLKACTIEDHC

LVGMGSVLGAGSYMESHSILGAGSVLPAWQRIPSGQIWVGNPAKYLRDLTEEEFDFLEKSSAHYTVLSKQHAYEFYL

PGHAYIDAEKKGIQVGYQVEPLSGEESVLLAPNYKEKVSVH 

 

>N169_uncharacterized 

MRRAATSAWRRQANPPHGGSGGGGGRMVRYAVGLPIAFKLGLDLGNLVSPLQSHYLEDEKEKKTDVWNAVGSDLVEQ

VKTSTPLQAQLGSEPASRVQVSDVLSLSKSHLKWQFFTHCSPDDSKEESLWDMVTNNRVVMATEELQLQVPLKTRSK

GASDLSLVVDTHNDGRGWKVDNAWVETQGEGAVCVPLTPPRHA 

 

>N170_glycine_cleavage_system_regulatory_protein_(R_protein) 

MRRTGRLASSSLRQLGAPRRFLYSTQSEPKQARLVLTAAGPDRVGVTAAITKAVVDAQGDVDSGRLTSLGGDYCIHM

LVSVPETQEQAFRKEAQAAVGKFGDWDLSIRKNTPRAAVGPSLRQRLVALSGEDKPGIMHAVSSFFADKGINILSMN

VYNEPAPFASSRLFKLQALVQVPQGMSDDQLEEGIDAVGENEGVDMWLESSQQPSTPPAALHEAAPQSHRA 

 

>N171_Complex_I_(NADH_dehydrogenase)_B14_subunit_(NB4M/NDUFA6) 

MATSGVATTASRSFADAAARNQHLYRSAMRAAPRIIQMYDLPYNVGQVRSRIAEEFRKHQNVRDPVTMDMLWFKGKS

ELDETLLTWKQRPHILHYFAPKKKEESDFLRKFYANEDID 

 

>N172_mitochondrial_ribosomal_protein_S29 

MSMLRTAMHRSNGGRWGGRRAAASFQEWLTSSSTSSSTTTSSSSSALLPLRPHFVAGLATASRPVYAKRMKNDGGNQ

SGREVSDLESTENQDDAEGVQDENDDDMRSLEKQVTKELSRIGMADLKDEVLKQGKGEEEAVSESADPFDTVLREIA

DLHAKGLLGDHDTLTKYERYLHKKKSHQGLVRDINASLAAMSPDQQSFLSHFVEFVKPVDVEAEAAAKAAAAALAAK

QSEEAIREKEAIAFAFAPGDATKLTVGKSLLRFSAQDQKQYLPEGVAGQLKNTQFKFGDESVVFRRAAYDLIQELKR

RQESGFLASAGNDSLILNGEGGSGKSTVLSQAVLWARKNDWFVVWIPDGRAWTGGERIVPSTLEHAHYDQIEKAARF

AARLNVTHGDKLKAIKLKGDYEIEDFHRKSDSTLFDLLEFAYKHDKRAVNAVYYFRRELNRITEFPTLIAIDRYNYF

WDNTGYFDPADVNRGNYRHLDAQKLMLTKMFSDHQDHGLVNGTMVCALETTKPATIKPFLRRCGDKHMHEIPAYSLN

EFHEVMKHYKEIEYVNIDDTTKATERFIYQLCNGMPGLVFKYCGLQ 

 

>N173_Complex_I_(NADH_dehydrogenase)_B8_subunit_(NI8M/NDUFA2) 

MSWRARLSTNMQELRFIMCTTSPNSGGVRSFLNSNYAELKKLNPRLPILMRTGEQAPPKVYARYDWGEERGFDLHNA

TEKEVEDRVRELTLMGEKMEKSFESIPKDRDLIDESDVRKFDTY 

 

>N174_acyl-CoA_dehydrogenase_family_member 

MKRSAIATATARSASAATVRRSTAVPLVLRSATRSAMVSAPRFSAISGAGQAHPGFAALSSILPRRCGYSTYIPDMS

VGLSDEQREIQQVALDFARKEMLPHAEKWDEEEIFPEDTLRKLAELGFAGIYIKDDIGGSGLSRQDAAIVFEALSTA

CPSTTAYLSIHNMCAWVVDQYGNQEQREKYLPTLLSMEKFASYCLTEPGAGSDAAALKTTAAKDGNDYVLNGEKAFI

SGGGASDVYIVMARTGQSGPKGISCFVVDKNTPGLSFGKKEKKLGWNSQPTRAVIFENVRIPSTNLIGKEGEGFRIA

MKALDGGRINIAACSVGAAQACFELARDHVQVRKAFGAPLSANQTIQFKLADMATSITASRQMIHLAARKIDSGAED

LTAYCAMAKRFATDEGFQVCNDALQLFGGYGYLKDYALNRYLRDVRVHQILEGTNEIMRLIVARQVLKDAPPA 

 

>N175_Complex_I_(NADH_dehydrogenase)_B15_subunit_(NB5M/NDUFB4) 

MNSNKFYVPRGPRVEHAIKDPAIEEWAFYRENTHRYFRMNPKIARKALIWAVAVPYITYQLTKMAQIEQDNQNPRSQ

LAVPDRKYL 

 

>N176_mitochondrial_ribosomal_protein_S34 

MTTGLPTGYKQFSLVVPKPSSRVKKGKNLFDIAFSFKNFGVGARFTRTGWQYPEPCYWTVTSVKPRKNEPDMKRGKA

WGVLTWRGVTDATPRRIRTTTKKDWSYIKEGEEVPTYSLDEETHSRRYNYFEGGVAEPEPHVTEGAEHVFRATRRGV

TEDIKPRLAPWKVENFTDEEIDKMIANVGKRSKSQATEGENKEKSDLS 

 



>N177_putative_TOM_complex_homolog_Tom22 

MVRLNIEELKQPQKKGFFGSIGLPEPVRRVANTWSNGLYAASMYAQQGLGYVSSFAWIFATAAVVIYLPLLRAMDSD

RETIRAIRAEMVQKTAGMVPGAAPRGPDLGNLDISGLDFKIQL 

 

>N178_pitrilysin_presequence_protease_(Mop112_homolog) 

MKRLLATTARGRSLSARAAAASAGIVDASRHALPTGAAATRLLRSRLSGSSGATRPQRRGWATQAAAPSTTSQSTSI

DFTGLKRGEERERPALAAGDKLHGFRVLKVVPIPERNFMTYQLVHEKTGARLFHVDCSDTNNVFCVTFKTVPTDSTG

VAHILEHTTLCGSEKYPVRDPFFNMLKRSLNTYMNAYTAPDHTSYPFSTQNVKDYYNLLSVYLDATFFPKLEPFDFM

QEGHRLEFEKIDDPSSALKFKGVVYNEMKGAMSEGDSIFYQALHSNLFSKTTYKNNSGGEPKAIPDLTYDQLIEFHR

SHYHPSNAWFYTYGDLSLEHRLQQINENVLSRFSQIDPGTDLPDEVRLTQPKRVEAVYPPVAGSDPKRQEKFTVAWL

TNKTTDPFENMSMNLLSRLLLNGPNAPMYKVLIDTNIGLDYAPSTGYDSGAREAPFAIGLSGMNEKDVPKVEEGIMS

TLKQVAAEGFPEERIQSVLHQIELSQKHVTTDFGMSVGHAINYTWIHGADPAEVLSVNKKIERLKQELEAGPYFQHK

VKQYFLDNPHMVSLLMKPDEKYLEKLDKEEQARLEKIRASLSQAEIDDIIAKAKFLKERQEQQQNVSILPTLHVSDV

PREAPNKDTRFERKTIPLAHSAHQIPLLSVPQPTNGLTYFRGMASLNSLPSDLVPYVPLFCSAMASMGAGSMDYRQL

AQKIESHTGGIEFSPVCSTHHSDLSKFRAGIYVSSFCLDRNLDHMFELLHTVLSAPRFEDVERLKSIIYGNTSDMQE

SLVESGHSYARSLAASVFSRASALHETWSGISQVTLMQQLAQSEDVSTVIPHLKAIAEHVLDASLMRCSIVGEEGSL

PQAEQKLTHLLGGLKSSSSAQPTAAADYRESEYAPLSRPHRLFVPIPAQVNFVSQILPTVPFTHPDFPKLKALSSLV

SSSYLHPEIREKGGAYGSGAMSGEGLWSFYSFRDPNTTKTLDVFSSLREWMKKDGAFQDKDIDEAKLRLFSSIDHPV

APSRQGALEFTSGITWEMRQKNREGILDATRKDLIEMAEKYLVPATSSTSQDGGRYPSIAILGNTAHNPFTAEETLN

LGLNNSNAGIIEEGDEGSDDDDSDNDEEHGQRA 

 

>N179_pentatricopetide_repeat_(PPR)_protein_AcPPR13 

MLMRRSFRQASPRPSALLSSVAAGREGSARLALAATSSQQLWSTRALATMPISATLREAQKKLDGNGLAGIERLTAE

EAYEVLQSRFAEYGTIRAGFVTHLFRKAQTPAHLDRALEAFYFAQSQLVEPNEHMIWEIIHACRRAGEPRRALELFV

NSAKYRVWPLARQFNRLMADFMAAGDHEGAVLTYGALRKRQVVPNAQTFGLLVRAHAAQGNADQALAAADEAKRALQ

TETLPGPVADALMGVHWKAQNFEGLRSLVEQTSDTTRSLDGALYASLAHLQANNVSAAADLVRQAVTATPATTEQFE

KWANTLAEEATSANLAQPAAGLLRALTGVAPADAALEELAAQLDAEAASAAAAAAAPETTEQAADSEPAAAEADGAE

KKEEAQA 

 

>N180_beta_carbonic_anhydrase 

MRRGLASSISLRSSAIARGGVSVLPRMAASSPLHSTTSTCLCARCATATTLPQRSISTDDKLKDEMLRMRESYNDLI

NGNKEWVAQQLEKDPDLFKRLSAGQSPQVLWIGCSDSRVPANVITGSDPGSIFVHRNIANTVVHTDMNLLSVLQYAV

DVLQVKHVIVCGHYGCGGVIASMTNNQFGMVDNWLRNLKDEYMLHREELESIPNDADRAKRMTELHVIEGVYNVCRT

SIIKDAWERRKSANVFPHVHGWVYGIHDGFVRDLNVSVRGPDDVPLLVRKPVNPSKC 

 

>N181_Lon_protease 

MKTCLGRLTPRPAAAQSHRYASSMLRGNASRLVGLRASAGARRPPLSTSSPLICGSHHGPAYRFGFVRAVHDQAGGN

GRKNGGGGTNNRGVGAAATDKKPSLVLSQADTGAMLRNMATMPTPQTVYILPLTLNPVFGGTSYYALVDRRTLERMQ

DLQAKGDLFLGLFLQKDPNPNVKVADVSQLYQVGQLGCAIGAVQYTSNPDVHLLQITPLSRRIRIKAPVPGAEREND

ATLLAVEIEELIEGEYNRKDPVIRTNHEAIVSAIQQLHEHDPSSHYQKLLDEMDPDNPAEFVDLAAAVMTSEPEMQQ

AVLETTDVKQRQLKCLELLHKKLEMFKKQKDVRTENMEQEAKLEAAQKKLYLERKKKAIEKELKLDVEDSDKLIEDF

KKKLETLQVPEEAMHVINEEMNKLTSLERSSSEYNITRTYLNWLTTLPWGLHSKENLNLSHAISVLNEDHFGLKDIK

ERILEFIAVGNLKGSVQGKILCFVGPPGVGKTSIGQSIARALDREFFRFSVGGMSDVSEIKGHRRTYVGAMPGKIVQ

SMKNLKSANPVILIDEIDKMGNSRQGDPASALLEVLDPEQNKTFLDHYLDVPFDLSKVLFVCTANVSDTIPGPLLDR

MEVIQLSGYILEEKMNIAKKYLVPQIMKDSGLQPGQIAVNDSALHALIQSYAREAGVRELYKHIEKIFRKVAYKVAK

ERKLATDATDATPAGGDGAEKTKKRSRKTKKPSKADEEEGKETKSEGESGDGQTQPVVITASNLTEFVGQPKFTSDR

FYDVTPPGVVMGLAWTAMGGATLYIETVNDRPLYSALKRSQPAELEHAKEGDAEGDKDRGVKTFGGAGGAMRLLTTG

QMGSVMQESTSIAFTFARNFLEDVSPRNEFFDRAALHMHIPEGATPKDGPSAGCTMVTSLLSLATGRPVPPDIAMTG

EITLTGKILTIGGVKEKTIAARRSGVKRLFFPDGNRKDWEELPDYIREGLEARFVKDYRQIYDVIFADPDPAASSTS

TTTTSTTAIDGETTKKPRATRRRKPTDKETELL 

 

>N182_glutamine_synthetase 

MRSAVLRRTQSHVIRGSATAHQLGQRGLATARPLQGMLNYDEFKRAVEAEELDTVIVAFTDLTGRQLGKRYDAEYVL

DHYHDFESHACDYLLTIGVDMNPLDGFKAANWQRGYGDFHLVPRMGSLRHAAWLDRTAYLVCDVADRDTHQLLTHAP

RTVLSKQVEQAQKDGFGALCASELEYFIYNDTYETAFKKGYKNLQTAGWYSEDYHILQGTRTEDLQKAVRYYLKKSG

IPVESSKGEFGRGQHELNVAYSDILTMADNHVLYKQCFKEVAEAQGKSVTFMAKPHHDEAGSSCHIHLNLTSAETGK

NAFAGDKDLQGIKCSDTFRHFLGGWIKYTPEIMPFLAPTINSYKRYQTASWAPTSLAWSPDNRTAGFRIVGSGKSLR



IECRIPGADVNPYLAFAGSLAAGLEGVRKGIEPPPMMSGDAYRAPSTTKVPVTLNEAAHALEESKFARQAFGDDVVD

HYAHYYKKEVEAFRKSVTDWEKQRYFEQI 

 

>N183_rhodanese-related_sulfurtransferase/oxidoreductase_family_protein 

MQRRLISSSASGAFGSRSLFNRSYASWIRHRPDQAFHATRRGYFPQFVDVREEDEHFKERLTGTLNVPLTKLKAETK

DADTADKLAYLDRSRPVYVHCDGGERAEEGATLFCNLGFTDVKLLEGGVFEISRDSGLIIERE 

 

>N184_amoebozoan-specific_protein_(no_putative_conserved_domains) 

MRAALVKRSTSRLHPLTRGPCASSLRWFGTAKKETAKATTAHASTPLEASNLPDPRAFAQEKAFWATQEPLKQKRLQ

AKEKGEPHFVFLEGSGGAGKKDLLWRLNKMGHEVVFHPYLTFLLDSQYPYTPTRDHDILQVRWGNKIINALENIASL

SKTGKAYKSNLVFVHRSPISSYHYARDRNPDEAALYLSLMRQITTAFSSSVVLCKADPLRVQERLGERLMVPPEKEK

ALRRELGESTDLDVIQREIDAYERLLLTPPSTEREHHGIGATVVHTTSSKQATAQILKTYGVEMNWVWEDLKKTSSP

PAH 

 

>N185_malate_dehydrogenase,_cytosolic_type 

MSADSNATTRRAVSRMSRIAAHMGVGSQTGFEAAATSASRVVSQQPPVTVLVTGAAGQIAYSLVFLVAQGRLLGEET

PIKLHLLDLPQFVGALQGLAMELEDCAFPLLRGVVCTGDLKEAFKGVDVALLVGSFPRQAGMERNDLLAKNAAIFKE

QGRALDQYASKNVKVCVVGNPANTNALIAQACAPSIPKENFTALTRLDQNRAKGFLAKKLHVSPGQIHNAIIWGNHS

STQFPDVSHGQVSIDGRTVSLKEAVGGTEWVEKEFIPGVQQRGAAVIKARQKSSAASAANAVVGHVHDWLVGTPQGE

WVSMGVYSDGSYGIPPGVIYSFPLTCSRGNWAIVQGLPVDAAARKRMQATYDELHSEKETAFSFLGLDKKH 

 

>N186_Complex_III_subunit_Qcr6_(hinge_protein) 

MSENWAGCAIKKSLEEKAHPKCLKKWAEYDACGQRIKGDTTGEAQCSGQYFEYWHCVDALVANDLFKRLK 

 

>N187_methylcrotonyl-CoA_carboxylase_beta_subunit 

MLQRGGLVMRRGGCAPTTLRCAATRFGRPTSIGFDGRAALPTVLVGREYHAERDFNVVDGSVEMSQDEWRENGRVML

DLVNKLKHEVATVKAGGGESARNRHVAKGKLLPRDRILRLLDPSSPFLELSQLAGHGLYEDHVPAGGIITGIGRVQG

QECMIVANDATVKGGTYYPITVKKHLRAQEVAQQNRLPCIYLVDSGGANLPRQDEVFPDKEHFGRIFYNQANMSAQG

IPQVAVVLGSCTAGGAYVPAMADECVIVKGNGTIFLGGPPLVKAATGEVVTAEELGGADLHCQTSGVTDHYAHDEEH

ALALARRIVANLNPSHTKQRKASWEPEPVIEPRYPQTDLYNLIPSDARKPFDMRKILARVLDDSRFDEFKALYGPTL

VTGFGRIHGHPVGVVANNGILFSESARKGAHFVELCAQRGVPLLFLQNITGFMVGRSYEAGGIAKDGAKMVTAVACA

QVPKITVVVGGSFGAGNYAMCGRAYNPRFMFMWPNSRISVMGGEQAASVLTQIKREAMVKSKSSHQWSAEEEEAFRQ

TMLAKYDKEGHPYYASARLWDDGIIDPAETRNVLGLTLAACRNAPIPQTQFGVFRM 

 

>N188_rhodanese-related_sulfurtransferase/oxidoreductase_family_protein 

MWRRGTGSVLAGALGQRATTATASSWGAQRLMSSHTRTTPWVSVDELRRVLAEPKAHSKERVVLVDTRGAEAYDKGH

LDGAVRIEECFTHLATSDPAGLASLEATFRDLFGRRAGITGAANERVVIYEEGLTSGFAQSCRGYFLLKWLGHPNVS

VLQGGLAAWRNAGGELSQQAPQVTPAQLKTQVDASLMATKDDVLQALKDKSKDAVLLDVRDQDEWIGTSSSPYGKDF

CPRKGRLPGAKWLEWYKLHDRKDGVAYTKPVDEVKATLTDMGIKPEQDVIVYCFKGSRASNTLMQLRHAGFKATNYF

GSWNEWSRDDSLPIESSLLSTPHA 

 

>N189_mitochondrial_carrier_AcMC5_(ADP/ATP_translocator) 

MSFWMDFLLGGLSAAVSKLGAGPVNRAKIVHQAQGELLRQGRLGRPYGGLADALARTVRAEGPLSLWRGAMYDVISY

FPTQALNFALKDSFKKLFPFDRRQHGYGLWFFGNIMSGGLAGATSLLIVTPLQLATTVLAADVLAPELGRTTYQYTG

MADVISKTFQHSGPLGLFNGFGVSVAGIVLYRGAYFGLYDTLRPLVPQNNFLASFLVGWGVTIAAGLATYPLDTIRR

RMMIAGATPMAYSSALECTLTIWREEGVAGFFRGALSNIVRAIIGAMILVLYDQLQAALTAPPAPAPAPAPAANGDS

E 

 

>N190_pantothenate_(vitamin_B5)_synthetase 

MQRRVKVVREVAEVRALREAWRREGRRVGFVPTMGALHAGHISLISHALPHSDALFCSIFVNPTQFGVGEDFDKYPR

DVAKDVLAIEQGLSAAAAAQGDGGRDVEAVVFAPSVRELYGDRFSTRVDIGLMADTSEAHARPQFFSGVATVVSKLF

NITQPHRAYFGQKDALQCVAVRRLVEDLNFGLEVVVCDTLREADGLAMSSRNVYLSAEERKRAPILYKALCAGRSRY

LDGERSAQEIIKATKEALEKGEHWWAAGPPRPEVQYVSIADAGFGHELDYIDPKGPGAFLSTAVRLGSTRLIDNIVL

PPL 

 

>N191_Lon_protease 



MLRSRSWLKHSATPSLLRTGGRGWAPQCRSGLSVAGALPSPRGANLPFSTTPLPALRCSRGPTGTSGSSLSVQTWRD

RQWRNAAAAAPNGARRGFRTTAPAAAAAGDDNDDNENNKKKDEPEYREDSDDDDDDDDFSDGEQDGEDVMPPRDMPL

QVMVKTVTTPEQVLVVPVIKTSIMPGTMGRATVRDPEFLKELQELRQKHPSPYIGLFIVKDAEEAKQKGVQITTLDQ

LHQTGVLGVLTNVVPMRPSQQKDGVVGVIQFLSVHKRIKIDETVSGTKRLVAKVSELQDKPYDPKDPQIRGFQAELE

AIVHRIGAKGDVFARDNAAQLLLNFWTFHNPLNAAESADFVAGIITHIALDDAAMQAQQAVIEELDVSERLKKTLAL

TKRELSLSDLTQKIKEDINAKMEERHRQMTLRDELKAIRTELGLEQPQTETLMAKFKERIKDKQVPEHAAKVINEEM

EKFQHLSPSSTEYNVVRTYLDWLTTLPWDTLTKDNLDMHHAEKVLEDEHYGLKDVKERILEFIAVGALKGEVTGKII

CLVGPPGVGKTSIGKSIANALQREFFRFSVGGMTDEAEIKGHRRTYVGAMPGKLLQALKRVKTSNPVVLLDEVDKVG

TSSYKGDPSSALLEVLDPSQNTKFLDHYLDVSYDLSKVLFICTANVLHTIPRPLLDRMEVIRLSGYVEEEKVAIAER

YLVPKAVSEAGLSEIKVNFEREALHKLIHSYAREAGVRNLQQQIDKIMRKVAHQVVVEQEKRQEGAVEGSDGKKGAK

GGVRKGRGKKKSTQERADESAQPGSSEALTLEKDQHGAIVIKPAGLGQFLGKPPFSNDRYYDTTPPGVVMGLAWTSM

GGSTPYIETVVDKHQLLVRKEEKRKRREAKEKEKNKKTNDDVASSESPATASSEDDAEEEGGSGSGRLITTGQMGEV

MQESCSIAYTCAKIFWNKLGQTHKQTATSTATSTTTTTSSSAKRARSPQGATQGEDEGFDEGFFRDVTLHMHLPEGA

TPKDGPSAGIGMVSSLLSLGLGTALRQDVAMTGEITLTGKVLPVGGIKEKVIAARRAGVKTLVFPEGNRKDWDELEP

FLREGLDAHFVDYYGDVFQVVFPDAPKEYHQALRRTSA 

 

>N192_Complex_I_(NADH_dehydrogenase)_B17.2_subunit_(N7BM/DAP13) 

MAKMLTNLRSEVSRRGVLGTLMAWHRGYLRPGVNSVLVGTDERGNRYFEATELPFGQDRWVEYSTSDDWGHDYDASQ

VPPAWHAWLHHVHDKPVPHQAVYSKPHKENKTGSQEAYHPHNYVYGPRVKSTTDPNCEEWDPTRHSPFKENELR 

 

>N193_peroxiredoxin_(PRX)_family_protein,_typical_2-Cys_PRX_subfamily) 

MSTHAVIGKPAPDFDEEAVLGQDFTRVKLSDFNGKYLVLFFYPLDFTFVCPTEILAFSDRADEFRKINTEVVGVSVD

SKYSHLAWINTPRKQGGLGGALKIPLVADLTKSISRKYNVLMEEAGHTYRGLFIINPKGVLVQATLNDAPVGRSVDE

TLRLVQAFQYVDEHGEVCPVNWTPGSATMKADPKESLAYFEKVNQ 

 

>N194_mitochondrial_ribosomal_protein_L46 

MRKAWSGVRQQLAVPPCAVVGPSTTGMSRQFVRGITHSQHERAYLQRLRQMEAEAAAGKTWRLVGGIAVQRLPLIIP

TPDPIEDQYEQFRFDRDNYFSINVERNLELMEEDRRKGSKISKTQKKKKEKKEGVSDAGPAGGKQKGGEQDEADSLY

QKAEETAYREETLEDVRAKMERLSPRITAADLANDRKSLNRALASRLYLIVQKPRTEHAWQFPQGGRESGETMRQCC

ERELREEIGTKVKVHFWSNAPAGCYSYPYPDNYSHNDGHHGSKVFFYHAEYVSGEPHPDNKEVVDFAWVTRDELQEY

FDPQLFKFVRDMLPA 

 

>N195_FAD-dependent_monooxygenase 

MKMSRHAAVQQRGAALASLIVPRGGGLPAATMPTTSLLLRSYAAAATTTASSRGSLSSSGSSGTPPAADEGRAVAHV

RRREGGPLRVLISGATVGGLTLAHCLRARGIQAEVVEADSNYDRFVGRSAVVSGDALRVLQGLGLRSVLEREGTVLA

KAVTGLYSGKSIHQQNFEPPTQDQGAGAVAIPAFALAELLAESWESRGGRINTSTAILTMREVAGTGVRCSFRDAKM

GSRDYDLIVLADGVNSGNTPEVLKEEIYQNPYMTATQVGAYGVWSTYLPRPFTIAPDQAVDVLGLGSRAGYVPMPED

LLYFWATHRADMAPFLKGGAREAREWPSVGGGFEKGFSMRTVVQQVEQSDRTCWVHYPRDMRIKQWTHRAGRVALLG

SGAYSTAPLPLHEAALPIEDAAVLAHALATHPLPADALAAYAARRKPRVEAAQDWAWYLHTQATKTGRWQLALRNFW

LTAGPGRLTFARRSSALARPLSSSSS 

 

>N196_mitochondrial_carrier_AcMC6_(2-oxodicarboxylate_transporter) 

METQRAYSPVGASNLPFHKQVMAGALAGLCEVLCMYPLDVVKTRFQLQTAAEARYSSVLGTFRDIIKTEGFSKLYRG

IASPIMAEAPKRAMKFSMNEQYKKLFTNASGQLSGPGHVAAGGCAGMTEALVNCPFELVKVRMQARSNAGLYKNTWH

AARSVIQTEGALTLYRGFGSMLWRNGVWNGAYFGIIQQVKRLLPVWSSERGQLATNFTAGTISGLIATMLNTPFDVV

KSRIQNTLPGQPRRYTYTLPALATVAREEGFAALYKGFVPKVLRLAPGGGIMLVAFDFFARIL 

 

>N197_signal_peptide_peptidase_SppA 

MLRGYRAASPLYSGGATSMGLPRYLCSSHVGGSASFLARSGQQLRRLAQTQATPPPPPPPQGEVPPPTAGAQLKRVG

EAGAKVFRVVRGIAILAAVGYGVLLYSAYKAAEAIPTDVVLKLNFERPFPDVSQTSQLFPVLTLQEVVDGLDAAAKD

PRVRGIIATVGSEVMELPMAQVQELRDALKKFREAHKAAVCHSEGFGGNNTDYYLATAFDQIVMQPSGWLNLTGVAM

SATFLRGLFEKLEIEPRLLQRHEYKSFANTFNEKGFTPAHKESVDAMATSLHKQLLQDISDARGIAPKKLQALMDQG

PLLPRDARDAGLIDEVAYRDKAYSLITGKVLDSLKHEQQGKPTPEVELAKAVLAVPAKKVKFMSFKKYVKKTKEEKE

LEKLKKKKETATLMAADTANFQALKQVYDKQEHPEQGDPETQKTSRRLARRAERGKTGVPKVAVIYATGEISSGHHE

KTGVVASKTFSTILRTVVRDKDVKAIVLRVNSPGGSAVGSDTIWWETIRAKEAGLPLVVSMGDYAASGGYYISAAAD

RIIAQPGTITGSIGVIFGKMVLGKFLANKLGVTQESVEKGKHANIMSAYYDWKPSELELCNKLADESYKEFVTKVAS



GRGITYEEAHKIAKGRAWTGTEALEIGLVDELGGLSRAVEVAKELAGPLPPGVDYEVTVLPRPKGLRELLLKGSAVS

ESAEDEDEEPDSGSGLGGLMDESMAEWAAAARVVHFLSSIPALKPLMRQLESGMRASAGPQYRMNDVSVGAKESDLV 

 

>N198_i-AAA+_ATPase_(Yme1_homolog) 

MSATPSATPNLTSLLKLRSTGGRIGGQYWNVHRKLPLSLYRTITSSSQRSGSPLFSSPHARLPLAAETPHSVERFPA

LNGRRTFFSGAGSKRLEGLERQVESGRASGTIWASYFRELNKMDSPKEVIRQFERLEESAKTQEVVKEYLKALVLTG

RLEGANLGHLLSRGASGGAGGNAGRLTLVADSPIPITVTGGSLTGSAGGSTFSKIANVTGFMVSLAILYYLFTAMFK

GGDSIMGVNTKVKFAQKSNITFEDVLGVDEAKSELQEVVQYLKDPQKYTKLGAKLPKGILLVGPPGTGKTLLAKAIA

GEAGVPFLYCSGSEFDEVFVGVGPRRVRKLFEEAKKNAPAIIFIDELDSVGGSRNRDHHQVYTHTINQLLTEMDGFQ

ENQGVIVLAATNFPDVLDPALTRPGRFDKQVEVPRPDVRGRKMILEHYLKKIVVAPDVNVDMIARGTPGFTGAELAN

LVNIAATKAATKGMEAVTTACMDEARDDVMMGVQRKSMIMSDDEKKLTAYHEGGHALVAIYTEGAKPLHKATILPRG

RALGVTHFLPESDQLSLSRMQIMADVAVAMGGRAAEEVIFGPKMITTGASSDFKHATRLANAMVAQMGMSDKVGPIY

RDERDLERASSETRQKIESEVEALLQGQYAVAKRILTDHQDELHRLAQALLEHETLNKEEIMAVIKGKKLTNLFYQ 

 

>N199_mitochondrial_ribosomal_protein_L45 

MHRPRASAAVLGTWRASGATFAPIQAGQMASSRLILRTPIARIFPQTAGGSPMLLSATAVLPSQRRPLFPATCGMTT

RHYAQTSKRVGGMSYKPRIFVASLGQIADPAIPPSGAELLNPKKLWARLMSSMRNYASLWQVRKLLKKEKYPTSAWL

IVGRWTAEAANQYRAFCEARANGNKQALQKLTTDEFFDVVKGSLIDPSSKLKREWQSQDLRVKVLALRMVMLQEPDV

KFVQMLFRFTSQQKLKITDSKGALIAGSDSAVPVTEYYVLERPLQDIHLFDWKFMGKLDPSHKEPLAKPLLEQ 

 

>N200_mitochondrial_carrier_AcMC7_(putative_citrate_transporter) 

MSEVKPLTVYSPAPTSKKRHPVKSIISGGLGGAIEICITMPTEYIKTQMQLYPAKYGKEGVMYCVRDTVKNHGVLGL

WRGLGPLVVFAVPKNAVRFFFVEMIRNQLRNDKGAISLSGNFFAGLCGGLMEAVLVVTPQETMKVRLIHDRLSPNPR

FHGTFHGITTLLKEQGISGCYKGLTATMIKQGSNQALRFTTFYQLKTWMLGDPALDFDRSTIKAVFQTIFAGATAGA

VSVFGNTPIDVIKTKMQGLEASKYRNTWDCVQQTWKADGLKGFYKGTVPRLGRVCADVAITMFLFDYITMALDAVWK

TE 

 

>N201_pentatricopetide_repeat_(PPR)_protein_AcPPR6 

MQRHLRRHFPRLLVLVLSSSSLRSSCASLPRPLRRTFTAAGSSSSLRTLPSSRTTTTTTATAAAAAGSAKRPLRREV

GVEQAVARLTALRTAGRRAARETSVGVAETPDLVGRTLRPGDLRAGLEAVEAAHALAVRRVREAGVPMGLDHYHLCL

RFHRRSPEHARHLLEDLLRDGVRPTAATFDMVVDIYGVGRPRAHWLSEAVQLFHRFIGMGVEGIANLSAFRRLIQFC

HRAGDINQAFELHEGLRGLGLRADMDTYISLLALAHRCGDAERVKKLWTMITLAGIEPNTRLVNSFIANCNSPERAL

IAFNKMAEADLQPDVHTFAALTTTLARAGHVEDLRRVYHLMRSLGLGSPAIYTTLLWAHVGGSSANVWEAGRMWSDL

VGSGLPITPSALSAMAHVHCSHSGARAALDFLATVRKGEGEGRGMAGSQDLYEELLGASASIEEAREVLHEMRALGY

APSSTTPFRRLAARLPSRLPVSERTQVLDLMQESGVGGDGEVYRWLILHGHPDDGMGLLNRMLHEGLQPDVRVYNAL

LLKTDGDEPKSAASSPPSRKSMHNIWHHGGRARAEALFRSMREGTVSTDRTYAYNPKLNAESFMILLRKCRRHREPD

MAIALFDTLLTECRHIPRESGMYGLLLASLQPSVVSPASEAEAERYREHLGRVVAQMEADGVPLAGPHAASALVDSF

VRHRGPPAAPASQSGTGGGKGSLFAELQERLGPNSRYLKTSLMHVYGTLADLPKLETLFAQMVEEGEVDLAAWSALV

AGYVRNGRVEEALGVLYGMLEQHGQVPPVSLLGQVGRALEQDGRLVQPGALRPLFTGTFADIRRQVFRVARHRRLDR

DAAFRQLAFNRFLYFHLTLLARRRRDGGPPSSPSAAARAPPPSFLPSLLSRIGIAGSGRGSSTATTGGGGGVERERR

QERVDAQRTQLILGRMEDEDVYVSVPLQRLMASFISSSSPLGGPEGRF 

 

>N202_GTP-binding_protein_TypA/BipA 

MLRSALSRSSSSSPLAGSASSRSSLVRAFSSSRSTAASSSASSSSSSSGNRLHRCLAAPSTSSSAQPSSSTLISSQR

PLGASLRRTAPWSALRQVGHGWPSLASHHRSGVVGGRALARRWLSTEAEGAEDLGEGVRNEKLRNIAIIAHVDHGKT

SLVDKLLSQSGTTSLRGGERVMDSNALEQERGITIMAKQTSIKYKDYTINIVDTPGHGDFGGEVERVLGMVDGVVML

VDGTEGPMAQTKFVLSKALGYGLKPIVVLNKMDRDTIRPDEVESELFDLFVSLDASDEQLDYVTLYASAREGWAVKN

RTAPRTDMTELFETIIEKVPPPLTYPDAPFSMLVTTMEYDMHLGRILVGRVRSGSVTTGDQLHGLSREAKELEKSKV

LKVLGRRGLERSPIERGECGDIIGIAGFGACSVTDTICAPSVVHALPANPIDPPVLSVVLSVNDSPLAGREGTKLTS

TLLRQRLYRELESNVTLQIGDTGREGALEVKGRGELQLAVLIENMRREGFEISVSPPKVLFKQEEGELLEPQEEVTV

DVPTEFSGVVLERFGLRKGELVEMKTDGDKARLIFMCPSRSLIGFRQELNQLCRGTVVLHHLFHSFIPHKGVIENVR

KGVLLSNTNGTTTTYALESLEQRGTMFVGPGTTVYMGMIIGENSKKGDMDVNPVKAKALTNMRTLLKDENVRLTPPR

ILTLEEAITYIADDELVEVTPSALRMRKEILDTSTRETMARRAKKSG 

 

>N203_acyl-CoA_dehydrogenase_family_member 

MRRIGSSLISQRLVTAAITSTRASARAATLRSTHSEASRPAVTTLSEDEEMLRSSVEQFARERIGPKVRSMDEKSEL

EPALVKECFEQGLMGIEIPQQYGGGGMSFMSAILAIEEVAKVDGSVSVFMDVQNTLVNNAVIRWGTEKQKEQWLPRL



AQDTVGSFCLSEWSCGSDAFALKATAKKDGDGYLLNGTKAWITNSKEAGLFLVMATVDPSAGHRGITTFLIDKNTPG

ISIGKKEDKLGIRASSTCEVVLENCRVPASQVLGEVGKGYKIAIETLNEGRIGIGAQMLGVAEGCFDHTMKYINERK

AFNSSIADFQGVQFQYASMYSDILAAKLMVYNAARLKEAGQPFVIDAAIAKLRASEVAEKVASLCINLMGGVGFTKE

FPVEKYFRDCKIGQIYEGTSNIQLQTIAKYIQQQYK 

 

>N204_cysteine_synthase 

MKHMTPRSLMPSRRAGSLRHTTSPSFSPATLLSLHRSSSFSRRWSTFNNGLVEGFPGAVGNTPLIKLRGLSEETGCE

ILGKAEFMNPGGSVKDRAALYIVRDAEERGLLTKGGTVVEGTAGNTGIGLAHICKARGYKCKIFMPNTQSQEKIDLL

RSLGAEVIPVPAVAYDNPANYNHQARDFAQATPNCVWTDQFDNVANRYGHFSTTGPEIWFQTQHKVDAFTCSTGTGG

TLAGVGLFLKQKKPSIKIILADPPGSVLYSYVKEGKLEREGSSITEGIGQGRITKNLKDAPIDDAIQIPDEETMSMF

FRLLDEEGLFVGASAALNVVAAVKVAKKLGPGHTVATVLCDGAQRYYSRLLNKKWLDEKKLLHTLPDKYLQFLH 

 

>N205_mitochondrial_translation_elongation_factor_G_(EF-G) 

MYSASRRASSNPSASGFMRHSAGLMRPSTSSASTLCLNRAPSAMINLPLLSRFSTDAEGSAPQLQKELHKIRNIGIS

AHIDSGKTTLTERILYYTGRIQKIHEVKGRDNVGAKMDSMELEREKGITIKSAATYARWGENHINIIDTPGHVDFTI

EVERSLRVLDGAILVMCGVSGVQSQTITVDRQMKRYDVPRITFINKLDRMGADPFKALRQMKEKLTHVKSAALQIPV

GLEDHFQGVVDVITREAYVYEGGSGEVLSKVAVPENVRAEMEARREELLETLYEVDDVLAEVVIAEGREPSVEEIKA

AIRRATIALKFTPVLMGSAYKNKGVQNLLDAVVDYLPNPTEVPSVGYDLDNNEAPVNLVPEHDKPFVGLAFKLEENP

FGQLTYMRMYQGVLKKGDTIVNMSTTKRTKVPRIIRMHSDEMEDIQEVGAGEICALFGIECSSGTTFTDGNTRLSMS

SMFVPDPVLSLAIWPKAKGQDKNLSKALNRFQREDPTFRVHTDPESNQIIISGMGELHLEIYMERMRREYNVDLDSS

PPRVAYRETLTGKGAFDFTHKKQTGGQGQYARVAGYVEAIEEEDLEEHEQKALASGKRVLFQNQTIGGSIPPNFIPA

CEKGFFEAATEGPLIGHPIQGVRVTLTDGGWHPVDSSELAFKIACINAFKQGMLKANPQVLEPVMGVEITVPKEFQS

TVVSSIGKRKGVILNSENMTGTDYTRVDAEVPLSNMVGYSTDLRSTTQGKGEFSMEFKKYAIVPRDSMEKLIAKYKE

DKAKEKKD 

 

>N206_mitochondrial_carrier_AcMC8_(calcium-binding_carrier_protein) 

MRKGLVVRRSSTVSSRLLGGGRQGGSASLLRLPRRSIITDNQPIRTHAQEEVASSNGSSGVIKRILAIGVGAGLVVT

ALTLPLADEITNREEKPLALLEKLFTKYASAERNGVKFMTRRDFIASMMPPDSELGPALALDTFRELFPTDDTLISF

SEFVLFDALSSSTKKALATSFQVFDTDSDGLLAKDEFRKVVASTGVGPRLMFDLDDPYWERYFGKDGKGKISEAELG

LIFGSLKEGILAQEFSRNSFESDKNAIPMEAFARVLLVNVPSTRIPKRVVDNLKTVSAAFKDASVTFDRFREFNIFI

YRLSEFERALKMAMVANSGNITRDDFRRTARVSTGVELNPSEIELVFHLFEDQNKRGMLDCNAFLDIMEFRRARRLY

DIQQLKVIKHAVNPGRAMVKAMESFAIGGFAGAIGATFVYPIDLVKTRMQNQRRTKGGIVPPGRVIYTSSWDCAAKV

LKYEGFKGFYKGLGPQLIGVAPEKAIKLVVNDYLRSWFGQVQGAKPGEIYFPLEVLAGAGAGASQVIFTNPLEIVKI

RLQVQGETPGAKKSAYQICKELGFTGLYRGASACFLRDIPFSGIYFPAYAKLKQSFRDEEGRLSNTNLLLAGSLAGV

AAASTTTPADVIKTRLQVEARLGEARYNGILDCFVQVLKSEGPTAFFKGVVPRVFRSSPQFGITLLSYEFLQDMFHP

EDIVVSAPTNAPVAQDDIKPAPSVIHLSVAAAAKEEVEVK 

 

>N207_mitochondrial_carrier_AcMC9_(solute_carrier_25_family_protein) 

MHLSSAGIPFEKRPQLPAEPTVLAGFSADALTRTLLNGFYVVKTRLQVRRPRYHFCHAFVETQNLWREGIFGFLRGN

AAGCLRAVPYSAAKYATHRAVEPLLKERLPAARAEWVANGLATAVAVAVTYPLNTLQTRIALLPLEQARYAHIINEL

ANSNGGLLDGLYAGILSVIPGQLAYQAGLHLADKLFLAVIGPTDESQHPTRAFVQSCLRATLANVLSYPFDTVCVRM

QAGIFADKSVLHCIKSIYEEQGVGGFYQGVGVTLLKVLPFALFMYFAFHFSNQWFEKHGRDERFSSLHSYLHTYWRA

LSTHLETGSLQWRSHAQKQFHHAE 

 

>N208_glycerol-3-phosphate_dehydrogenase 

MWRRLKRVTIYAGVGSAVAAGGLLLYASSPFTGVNASTSLTGPRKTTLIPDFPAPATTVPTRDEQLAKLQEGKEFDL

LVVGGGATGAGIALDAATRGLNIALVEKYDFSSGTSSRSTKLVHGGVRYLEKAIKNLDYEQYKMVREALHERATVLK

VAPHLSYQMPIMLPIYKWWQVPYFWAGSKLYDVFAGSQRLESSYFLSKGKALEKFPMLRSDSLVGAMVYYDGAHNDS

RTNIALALTAATYGATVANHVEVVSLIRAKVTDESGKEKEVVSGAVVRDTLSGKTWEVKAKGVINATGPFTDAVRKM

DEGDKCENLVIPSAGVHIVLPDYYSPRDMGLLDPATSDGRVIFFLPWEGNTISGTTDTPTTLSDQPRPLEEEISFIL

KEVSNYLNQDVTVRRGDVLAAWSGIRPLVKDPTKLGKAGTQGLARNHIITISDSKLLTIAGGKWTTYREMAEEAVDK

AIAEYGLKPRNICVTTDVYLLGARDWTPTMFIKLIQNYGIQREVAQHLASTYGDRAFEVAKVATPTGKRWPVLGRPL

AEGYPYLEEEVRHAVHHEYACTAEDVLARRYTRLAFLNANVALDVLPRVIDIMAEELRWDDARKKHEYENTKKFLRT

MGLEDINSRGVFNNMDILHYRECFDAIDTEHKGHISKQKLKEFVKSEKKDMRDTEIDARLDYIDENKDGVIEFNEFL

ELMAAIDTHEERDKYRRARSMERKIPTHRSAGGL 

 

>N209_peptidyl-tRNA_hydrolase 



MKRSLGLWKRPYAGVNHLIVGLGNWYYPLSRESVGLYALERYAQRYSLVWDFIPNICSDALASKTGIALIKPKTYQQ

KDMGKAVAMATEAMNLTIDDVTILHYDANLPCGQVRYRTGALDAPNVAVQSIINMFDTERLNRVSIGIKPVSEDEVF

VPTIVQAIDKRYLDNFNDIWIRNVLSDTERPLVDKASDKVTDELLHSATNTTDNTFSRLNTL 

 

>N210_ubiquinone_biosynthesis_protein_Coq6_(putative_flavin-

dependent_monooxygenase) 

MRAARGSVRAALWRRPGAGAAMVLHSAPHAASSPLRFMTTTRDDSDFDVVIIGGGMVGSALACALGSTPATGHLRVG

LVETSVVAPLHPLPPTPDLRVVSVNPASARLLQAVGAWDAIVNARVAPFYSMKVWDTSGKASISFRHNEVGMDYLGF

LVENRVITSALFERMQQLPSVKLFSPMSVQRIELEENGKGDKHEVDWSSPQPTVGLHLKNGDKLRTKLLIGADGAQS

IVRQTFNFGAVGWQYSQRGVVATVTLPPHMANMTTAWQRFLPTGPVALLPLWDRYASIVWSTNLPHADHLLGLDEKA

FLEELNHAFHDPPAATTGPLAFIEDKLPFNPFAGADPQPPVLQEVVGKRAAFPLRIAHATDYIRPRVALIGDAAHTI

HPLAGQGVNLGFADVASLTNSVIDAVHTGRDVGDVSVLKQYEEDRRVANAVMLTAVDGLKRVWGTSFLPLAALRNVG

LKLTDSFSPLKKEMMKFAVGSFDTSAIGAHVPDTTST 

 

>N211_NADH-cytochrome_b5_reductase_form_1 

MRRIASTNTRSFARASTFTSTTLSSSSSSAASLSLPLHRRFASSEDNKQQKQDDQQSSGSGFLTTLVVAAAFAAGGY

HWYKEVVGEPFEERKKVAPVAAVAQEGKKEAEAAEVKPLPPVSLNKDEFREFELVEVEDLTPNTRRLRFALPSRDHV

LGLPVASCVVTKANIGENGKPVIRPYTPVTNDKSDKGYFDFVIKDYPTGVMSSHIYHLKKGEKLQVKGPIPKLAYSK

NMKKHLGMLAGGTGITPMLQVLEEVLSEDDDKTHVSLVFANNTEQDIILKDRLDALAKKHPNRFEVHYVVAQPADAA

SWKGHTGFINADIIKKHIPGPAEDVMVYVCGPPPFYKALSGSKAPDYSQGELDGVLKDLGYIKEQVFKF 

 

>N212_cytochrome_c1 

MLRQRTLTSATGMAFRSQTRSFATSAGASAKRLHPNVLGLVIGAGAVGAAAGTLISRARCSDDVLVAPAYPWSHKSE

WKSYDVASLRRGHQVYKEVCAACHSLNYIAWRNLIETLYTEEEVIAMAAETEVEDGPNDDGEMFTRPGKPTDYLPRP

YPNEEAARSANAGAIPPDLTEMVKAREQGADYIFALLTGYMPAPAGLNVREGLYYNPYFPGGAIGMPPPLNDGMLEY

EDGTEASVSQMAKDVSAFLCWTARPEQDERRVMGIKVLIYLGALFGCSWYIKRFKWSVLKNRKVQFPGKNWPTV 

 

>N213_uncharacterized 

MKSTRGTWGLLRSSRPTPASAAAETLRVPFPRRTYALSTDGRNITSSSSLLRVGSSLRKTYLRAEDAKELEQRYLKW

ITPAGKDPWEYNRHLLPSWKGLMGDANVAFSAIKTPERLLTTFLTHMTYPSELGHNPRINTDPSGIFSHKRLYHWAD

ENIFGLPPVAVVRLSYRNTLRQREILVAEVHWWRRILRVIKMEKVYLRDGQDSVDHILGEVSEDDYELRKEAAEYVI

PPRWLHEFKKLRWPEPPSVEELRFPDLDAEEPPPKTLLPYNTEPFPHPQASMLGRPFRADETEAELESLDTRLDPSD

ETAADLAVGNIFVKVENEEDATAALPRS 

 

>N214_mitochondrial_carrier_AcMC10_(2-oxoglutarate_transporter) 

MATGERKAGKGMQFLFGGLSGMLATCVVQPLDLVKTRMQLSGEGGGAKAHKTSFHAMANIARTEGPSSLYKGLSAGL

LRQATYTTARLGMYSIINDWLVARNNGNAAIPFYQKLVAGMMAGGFGAVIGTPAEVALIRMTSDGRLPPEQRRGYKN

VFDALLRICREEGVLAMWRGCTPTVARAMILNAAQLGTYTQAKQVLMKNLPLQDNVYTHFLASLASGFLATAVSIPV

DITKTRIQTMKTINGVPEYSGVMDVLSKIVKTEGVTALWKGFTPYFLRLGPHTVLTFIALEQMNAAYNRFAM 

 

>N215_TOM_complex_homolog_Tom40 

MDKLPSPPAAAPSALPSVPVMPPLPPLAGAGSPSEPIAPAETHKEAPPSFWRRVLDHGPLPYPGKFDDLSKESKGIL

DSRENFDGFNFDVSRTITANFDMTHAIHFGSQTEPPSYNFMTRYFSPTGMFLDGKLSPGPMLLNGTVQGRIAFPLKT

WYRTTPGGRSKPVSKLSLRLTGVVGKPSAKPIPPQFNMELDMKGSDYQAQFKWHNPGMYELSYAQSVHPNVALGLHG

LFDSRMGRTELTAAGRVAWNGRKCIATASMASYGHLTSSYTQVMEDGRKSWSTDMQLIHLEDHGVWEAVYSAGYAYN

LLQSRVRGRVDSNWCCSAILEEKVLDTVTLLICGDMNYAKDVYKVGFGFSFHL 

 

>N216_cytochrome_b5_family_protein_form_1 

MRRSTSLARSFGGAASSRPFLLSSTRSTALYTRRAYADDAHVPTPTAADVKTEPERLRTFTRADVAKHAYEDDCWVI

INNKVYNVSQWADIHPGGSAIIHAHAGGDATDLWVEVGHTPRARALMERYCIGKVAEPKRYMGASYGAMDLDESGYA

LPEGTPKEDILEDASSYRYSTR 

 

>N217_nucleoside-diphosphate_kinase 

MRTARWLPCQRPTALLSGHALGRATGGPSTAALVFPSAHNSSHQKRHTSIHRVRQGEQLSFALITPKSLAKSLTGGI

IARLLATPELQFVGARMLRPSAKLTDEFFLEMQRAAHEDGVIDPYEDTFLKAYPTIFGEEELKESGVANHTMLLLFA

GGAQTRQVLADVVGANVPNPNDFGKTIRGTYGDYFKDRTGKINLFQPAVVVPPSDESNRRCLEVLAKYLDSDHALRT

INAEERNQPLGWAKQTGLVMIKPDNLERPSSLPGHIIDLFGTTGLQLIGARVFCMSVRRGMEFYGFLENVFVKKLKP



NLEEAMKQRLASAFEYEVTDQDYAKMADVVINRHARCEVAKIIHYMTGVHPDDAKTDELFRKPGPAKCFALLYRGDN

AIEIIRSKLGVTDPKKARAGTIRSDYGHDLMRNGAHASDSPEGALRERRIVGLMGDEPSEEKAVILEWLHASSAPLS

RQ 

 

>N218_malate_synthase/isocitrate_lyase_fusion_protein_(MalS-ICL) 

MLTARNSLLRGGGRSILSSSGLTVTSRALGSTLWRTYARKTERDLSHDINRSLQTDGIEILAPVNEERASVLTPAAL

HFVASLSRQFEPTRQELLGSRERVQQELNAGKLPDFLEETRHVRESEWKVAPVPEAIQDRRVEITGPVDRKMIINAL

NSGASCFMADFEDSNSPTWTNNVDGQVNLRDAVNKVIGYTNEQGKSYQEQTATLFVRPRGWHLPERHMLVDGKPVSG

SLFDFGLYFFHNAKTLARQQEGPFFYLPKLEHYHEARLWNDVFNFSQDRMGLSRGSVKATVLIETILAAFQMDEILY

ELRDHSAGLNCGRWDYIFSFIKKFRERPDFVLPDRSEVTMTQPFMKAYVDRLIQTCHRRGAHAMGGMAAQIPIKNDP

QANEEAMKKVREDKEREVKAGHDGTWVAHPGLVPVAKEIFDAHMKAPNQINTPRRDEAKVAAADLLRVPQGNITEKG

LRHNVSVGLQYLELRGQGCVPIFNLMEDAATAEISRMQVWSWLRHQAPVTWSDGKKKELSRDTLSKVLEEELGKVYK

QIGKKAYDESKFKLASKLFIDMCTSSKPPEFLTSYAYPFIIDPSLTRHMVADGQLMNGQEESNFWLEVEDVRRWWQD

ERWADTVRHYSPEDVVRQRGTLQQDYASNQTAKKAWKLFSHLRETKGYSHTFGALDPVQVISMAPYLSTVYVSGWQC

SSTASTSNDPGPDLADYPMDTVPNKVDHLFRAQVFHDRKQRHARFMMSREERNATPPVDYFRPIIADGDTGHGGNTA

IMKLTKLFIERGAAGVHFEDQKPGTKKCGHLAGKVLVSTREHIDRLAAARLQADIMGTDTLVVSRTDAEEAATLLDS

NVDERDHPYILGTPNGALPALNDLLTDAIAKGATKEDIQSLTEKWMEEAQLSTYHEAVANHLQNEKRDAASYLKEWE

KARKLGHSKARELAKDLGVSLPWCWDKPRTREGYYRLQNGIPVSIDRAIAFRPYADLLWMETSVPHLKDAKEFAEGV

KRVYPNAMLAYNLSPSFNWSAHGMTDSDIENYTKQLASYGFVWQFITVAGFHSDGLIATQLARDYAKRGMLAYVERI

QRTEEREQIPTLTHQKWSGTQLIDAAVQTITGGAASTLSMGKGVTEVQFGKEKSE 

 

>N219_mitochondrial_genome_maintenance_protein_MGM101 

MQRTMMRGGLNRGASAVIRTSRSSSGASRLTALSVPLSSDSSAVRPLRLGALQQRGYARRRAFPFVDAQMAMNDEGG

AEEDNETEDDEDEDYADDGETTQYSPFFGNAAAAPAAQPRHTENSFDGISTRAFPRKVADRLVAPVDPNIVEIKPDG

TVYLPEIMYRRILNSAFGPGGWALMPRGPATHGDKFLTREWALFCHGRFVAQASGESEMLTSFTGPATALEGVKSQA

LVRCCKDLGVASELWDMAYVTDWKNKYAVAVWCENQKTGQKKTLYRRLDRPPFPYPWKESQLTTSTAASSPSSSSSS

SPAPKTSTSAATSSSSATSAGAAKAAYSTAAEPFDMEALLPRELKKFAGKRWSEVVSTDEGQKYLDYIANNFEGAAR

GLAQRALDSHHASRK 

 

>N220_aconitase_(aconitate_hydratase)_form_2 

MRANRACTTFFGPARLPTMTGANRLFGTSRGVLQRPAAMSRWEPDTQLPYQRIDQNLFTVKKLLQRPLTLAEKIVYG

HLEDPATSADIQRGKTYLKLKPDRVAMQDASAQMALLQFISSGLTSTAVPASTHCDHLIEAETGAAQDLESAKVTNK

EVFEFLSSASQKYGIGFWKPGSGIIHQIVLENYAFPGAMMIGTDSHTPNAGGLIAIGVGGADAVDVMAGMAWELEQR

APNVLGVKLTGKLRGWASPKDVILKLAGKLTVRGGTGSIIEYFGPGVETLSCTGMATICNMGAEVGATTSVFPLTES

MLSYLAATGRKDIADTITAAKEIRGHLRADEGCHYDEVIEINLDELEPYINGPFTPDLATPLSQFADAVKKNQWPEK

ISAGLIGSCTNSSYEDMSRAAAIARQASEKGTKAQSVFTVTPGSEQIRATIERDGQMQALRDIGGLVLANACGPCIG

QWKRSDAKGEKNSILTSFNRNFSARNDGNPNTHNFLASPELVTAMSLAGSLTFNPTTDYLTDAQGNKYKLKSPDAVD

GYDQATATLPAAGFDAGRSQDTYLAPPPADQRASLEVAVSPTSDRLQLLEPFAPWPKGEKDIRDAAVLIKVQGKCTT

DHISAAGPWLKYKGHLENIANNTLIGAVNADTGKVNAVVSQLTGKEGTVPDVAREYQKAGVPWVVVAGKNYGEGSAR

EHAALQPRYLGGQAIICQSFARIHETNLKKQGILPLTFADPADYDKITGGDKITIEGVGEIEEGKPLRAKVTRRAAA

GGGQEESFGVTLQHTLNPGQIAWFKAGSALNLIAAMSSNQQQHA 

 

>N221_dihydrolipoamide_acetyltransferase_(PDH_E2)_form_2 

MKAANRAIAGFHIRQTAVAGLRGSTFTVGSGLPRLCTRRGISTKPYLEEPYGYEPVLSPAVAMLVANNGIKNAHTVI

KGSGPKGRILKSDVLAFLKGEQPPLAAFAQQIRPAAAAAAPKAAAPKQAQPLVPPKGGKYEDLPNSNVRKIIASRLT

ESKSTIPHHFLSADCKLDNLLHVRKLLNETEGVKLSVNDFIVRAIALALRDVPEANASWAGESIRRYKSVDVSVAVA

TDKGLLTPIIKNAHQKGLATIAKEIRELASRAREGKLKPEEFQGGTVSVSNLGMFGISEFSAVINPPQGAILAVGEG

RQVVLPSGSSSSGPSHFDNADDIVLDEEETLLAPPKLATVVSVTLSCDNRAIEADVAGRLLHTFQSYVENPELMA 

 

>N222_Band_7_stomatin-like_domain-containing_protein 

MRRACAQPSHYGALARCATGAIRSTSASSTLATRLRPLETRSLRLYAVGRYSRQRLPTNLGVLFVPQQEGWVVQRFG

KYKEVLEPGLRFLIPFVDRVAYRHSLKMVTLEIPNQVGITKDNVNIEIDGILYYRIVDPYKASYNIDDPEFAIQQLA

MSTMRVEVGKLDLEKIFEEREIMNRAIVNEINKSVDSWGLHCDRYEIRDIKPPVKAMRAMELQMIAERRRRQKVIRS

EAERTAVVNRGEGQRTATILAAEAKKLEKQLYAEGEANAIRARAEATAEGLERVAKALHQSKASDAVSLVIAEQYVK

AFGELAQKGNTLLLPTNAGDVSSMVAQALTIYQNISAAQQKRSGSSTSTNAAGSETGAQTEDNTPPSSDSSSFDLPF

TPKQ 

 



>N223_ATP-dependent_protease_HslVU,_peptidase_subunit 

MKSFARRGAITTAGLGARSSIATTGNGSRPLLAPMTNGIITSSAAAAASYHSEGGSGRHPGFWGPDNPAYATTILCV

RKGNSVVMVGDGQVTLGSTVVKPNARKVRQIRPGIVAGFAGATADAFTLFERLEEKIEEHQGQLLRSCVDLAKQWRT

DKYLRRLEALMVVADKNISLTLTGTGDVIEPNDGIIAIGSGGTYALACARGLIDLPDIDAETIALKSMKVAADLCIY

TNHNFVVERISIDADEAKEKGGSNILSAPDQHKEEP 

 

>N224_Complex_I_(NADH_dehydrogenase)_B12_subunit_(NB2M/NDUFB3) 

MASNPKVSGPFGGPIESWRTHPMLRITHPRDVLPGFGTALGLFAIVCVGEWMWKSAGAPKLRATGKSAWKDASAAHD

DEKVLKSHSH 

 

>N225_4-aminobutyrate_transaminase 

MRRISQQVAGASTVATGQRTASLALRLTAAQHVRLLSSPPSTPMPAFPGEATEPTIKTEVPGPASKAARAAMEQFQD

VRTGHFFADYGKSLGNYVVDADGNVLLDVFSQIASLAVGYNNPVLLKAATSPEWGRFLVNRPALGIMPPADWGNTLH

DTFMSVAPKGLHQVFTAMCGSCANECAYKAVFMNYMHKKRGGRAFNEEELNSSMQNLPPGSPELSILSFQGGFHGRL

FGSLTTTCSKPIHKVDIPAFDWPKAPFPKIKYPLDKYEAENRKEEDRCLEEVRRVIKTHKVPVAGLIVEPIQAEGGD

NWASPYFFQGLRNITKENDVAFIVDEVQTGVCATGKFWAHEHWNLSSPPDIVTFSKKMQAAGYFHNIQYRPSEGYRN

FNTWMGDPVRVLLMKSILGEIRDQHLLENVQITGKYLKEGLLELQDKHAALLSNVRGLGTFLAFDLPTAQSRDQLIH

TLRQKGVESGGSGTASVRLRPQLVFGPRHAHQFLSILDDALKVHPKQ 

 

>N226_acyl-CoA_dehydrogenase_family_member 

MQTTVTKRVARIEAHLTPKIVRGLEDAAVEIARCAAALDLPDVSNGPAVMASERSQASFNVRELTHLLDGGERGTQR

KHAAYELVRNEPVFIDPGYYDRSRDEARYRVMQKLKRFAELVQKDPEQNYLLHNIIGIYDPAFYTRYGVHAYLFGGA

IAGQGTDEMVAKYMDDVDNMRIVGVFGMTEMGHGSAIRDFETTATYNKAKDVIVINTPTITATKWWIGGAAHIATHT

VVFGRLLVDGKDYGVHSYVVQVRDINGNLMPGVVIGDCGKKMGRDGIDNGWMQFNNVEVPRTNMLMKWAKLSPEGVY

TKPPKAQLAYGALLKGRVGLIMNSAHNLEKALIIAIRYSVIRRQFASTSKGLETQILDYQTHQIRLLEPLAAAFAWH

FVALRVDKDIRHLSKSLAQGELGNIADIHAALAGVKASCTWYVAEALEQVRQCLGGHGYSSYSGLPSLIADYAVNQT

WEGDNTVMSLQTAQYLIKSLSQVMRGKTLTGSVQYLERTVAILGQAQWRATTEQDLSDASVLAEALERAAVKSVTRV

AERLQREMQGGKSKAEAWDCCLIDLVQAASHHSYVYVLDAFVQSVEKARNKCKDSNVSAILSKLLELFVLNRINKVS

QIFLMDGFMNEKHIDLIEKKIRGLLLEIRKQAVPLTDAFDLPDFLVNSPLGKSDGDIYNAYMQTVKSAPGAMSKAPY

WDELVKPCLRKDLA 

 

>N227_aminopeptidase_N 

MLRRRCSTSAQRCSAPLPQFRPVAWQASATLRPRQGFSAPLATTSVSSSAVPRAPLSQQPHYVRGHATTATATATAT

ATATATATATAPAEQQSAELGLTWLADYRPPLYTVDDVHLTFGIEDAHTTVSSILHCRHNPKAGEMAPIVLDGGPPS

DMKLLSVTLDRVPLQAGSDYKVDEASGRLHISKRPAQPAFTLEIATAIEPKKNTALEGFRRITYFFDRPDVLAKYTT

TIVADKVKYPVLLSNGNLVAEGQTEGGKHWAKWEDPYPKPAYLFALVAGQLHYLEETYTTAASKRKVTLRIYTEEEN

VYKVGHAMASLRRAMKWDEDKYGLEYDLANMNIVAVNDFNMGAMENKGLNIFNSKYLVADSRTATDDDFMNVERVIG

HEYFHNYTGNRVTLRDWFQLSLKEGLTVFRENQFMADHHSPAVQRINEVTTLRNSQFREDSGPMAHSVRPASYIDIS

NFYTTTIYEKGAEVVGMLHTLLGDDTFTRGVQTYLRENDGKAATVEDFVRAMETVSGRTLSQFYRWYDQAGTPEVKV

AKESFDERARQYKLTLAQSPASTPGQPAESKRPFLIPVTVGLLGRDGQPIHSQLSDSDPELASHTLELSDVEQSFVF

NNVASKPVLSVLRHFSAPVKLVHQQTKEDRLLLLRHDTDAFNRWESCQHLALDAALALVEQQATSPDVDPSQVDPQF

VEALGSVLKSVLDSPGLNDNAFIARLLSLPSESYIGQQMAVLDVVRVHKARKALKAVIGKEHRKHLERVYDKFHELV

PIDFSDEPGRGKREVKNMALDYLMHGDLHEGRTDATSRCTQQFGDARNMTDKLAALTLLAHMPQTQREAVKALDKSL

QE 

 

>N228_Complex_II_subunit_Sdh4_(SdhD) 

MRRATALFSARAAPSAAGASRGAARRLYATSTESSVLDTVLPATGAGKHRLYHYTSIGLVTLIPIALVAPSSVVLPV

DLALGFLLPIHAHIGMAHIVEDYVPKAGRTAAGWGLMLATGIAVAGLLKLNVTGSGLTSSVKTLWRKEPLTTTQKES

STA 

 

>N229_mitochondrial_carrier_AcMC11_(solute_carrier_25_family_protein) 

MDNPPVRRNQTGASARNNHGKRLFEMMLPLQPFTGLLSAVTVRFQAHHDRLDNDRAFPLGVWREVWRGNSSPLKRPV

LSRPTALGLMYSPGSLYTILYQFVEHKLGQVLASAVCRRYLEWATLDRADFKHTKEAFEEGDVMSRPGLYAGYLAVK

CAVFAAVHVVSHPFSILRTVVLMRGNVPLLEDGVWANLHYASPWAKTGLYMSSLGAHVVAGTAEVCLTDVALRTLRH

AYRGFLTRQQAASGATRRRGEQLPGTHVDRLRAKLNYATVVSALQVVASFAVHTLLFPLLTVRMRLEAQGGVDDEPV

TALRHLGLVECVRSIWANEGGAGFYRGFGAHVLTFAGNALWIGIIYGLTEAYINLDVDEDD 

 



>N230_mitochondrial_translation_initiation_factor_3_(IF3) 

MKTTTRRLSLVTPRLSHGVGLGSAQPFRSYSRPASYCGHERACSSLVAQFNLYRSHQPLVTSSFTAGQRRAYAGGYR

KTRVRALLVDDAITSDVVQLVSLEGRNLGEVALADAKLLAKQKGLRLACVVPLANPPVCRLQRIPVVPEVDELDDRR

PDPEDEIDDFDEDGMPIHRPSSASSSSSSYNEAAGGGVAKDVPDPNGNIKRRPKGEKELRFSDTIAEHDVQNKVNQL

RRFLDKGLRVRVSVYFKSVAQFDPDLARALLDNIVTRADDLGRVEGDINIANRFASLLLVPTSPDAATKDK 

 

>N231_putative_Complex_V_(ATP_synthase)_subunit_f_(Atp17) 

MSRSLITRSLPLRSSSHGALGGARPVFSEVPLKEVPSYVRLHVLGNTRRLTKEFVQWYWRTYFHAGKADPIIHGILL

VSGVGYLLHNHWHGSHP 

 

>N232_acetoacetate_decarboxylase 

MLRRSHSAARSVLSGAPCVLATSGTRCLASSTLNGGLTREQILALPSMPAISPSYPMGPYRFVNREYFIVTYETDMD

SLRRVIPEPLEPISNQVLYEWIAMPDSSGFGSYQESGTVVPCLYEGKPVNYTVQMFLNDEPPIACGREIWGFPKKYA

EAELRVEKDTLTGILTYGGRRAAMGTMAYKYNRLDKTTATNSLSKLNCNLKIIPGYDFKPQIAQLVAYNLQDIEVME

AWEGPARLHLIPHVNAPAADLPVRKIVGGKHIRANLTLPHGFVLHDYISERKKSEANFYMNGNPLAAAAEKAKATEK

EKAKVAPQDDKAGLTREKVLNLPSMPAICPSYPAAPSQMSNREYMIISYKTDPEAVRRWVPELLQPDDNVHLSWVKT

ESSGYGVYQKMTASVGCKYNGEDCTFPLMAIVNCSSAITAGREVHGQPQKFGFPSLTVDKDTLYGETKYGQQEVATG

SMVYKHHRLDLSQAYKFFEKPEINLKVIPSVTGEAEIAQLISLLPKDVKIKDAWRGPARLNIIPHVNAPLADLPVVE

GTCEGHYIVVEDMVLPEGTLIHDYTLDAGKEDHQQQSEPAEASAAAPQPGTGDASDSASQEERFRRRMERFLQMPTI

VQ 

 

>N233_kynurenine-oxoglutarate_transaminase 

MRKCFVARSCLNSPVQGGLLKGGSLEAVSVLAPRLFAPLSSWASSSRQCRSYAVTVPPSEKFARAKRIETFGETVWS

EFTPLAQKYQAVQLGQGFPDFPAPDFVLAAAQTAIHNNLNQYTRMQGHPRLVKALANTYSPLFGRELDPMNDILVTV

GATEGIFAVISALVNPGEEVIMLEPFYDAYPTDTILNEGVPVYVPLRPPKVPKGTITSANDWKLDFDELESKITPKS

KILIFNNPTNIPGKVWTREEMEEVARLAKKHNLIVLSDEVYEWMTYDDATHIRMASLPGMWERTITLGSAGKSFSVT

GWKVGWAIAPPHFTTALGTIHQFDCFTHGTPLQEAIAVAFEQAEEKNYFPDLKQMYWRKRDKLVATLRDCGLAPVVP

KGSYFVMADTSSIPSSVFMGKGKAEPGIGGDGPKEETRDYQFCRWLTRELGVGAIPPSAFFSKENAHIAENFVRFTF

CKRDEVLDAAATKLHKLRDLSAQ 

 

>N234_long_chain_fatty_acyl_CoA_synthetase 

MRAIRGAVAYFYWCFRQFLSPEARDRRSAATSSATAQTRTGPVLKWPQKRKMESLHDVWDEYGTAITATGLAVVGAA

AAYHLLGSAKPAPTGPQSVMMPPEKKGESHVYRSIHSPDTLVETFVPETTTLYENFKRGFTLNPEGNCLGWRQGDGP

YQWLSYRQVQDRFLALGAGLLELGFKPKDTVGIYSRNRPEWVITEQAANAFSMVVVPLYDTLGEEAVEHILRETSLK

LVFCTNEKVQQLIRVLDKSDITHIVTFDSFDDEEAKSVLQERNISLHTIDELIELGKKNPAKPIPPSRDDLCTICYT

SGTTGTPKGAMLSHGNFIANVAGVFVLKPDLVTSSDVVISYLPLAHVFERILQAAVFLQGASIGFYRGTVPELFDDI

ATLRPTVFPSVPRLFNRLYDKVMAQRATLTGVKKMLFERAWAAKVQLLKEGKVSSPLWDRLVFSKIAAKLGARVRLI

ISGSAPISADVKDFLRICFSAELLEGYGQTECCAAACATMPGDTTSGHVGAPLPNSELKLVDVPDMKYFATDKPNPR

GEICFRGPAVFSGYYQNPEKTAEVLEDDGWLHSGDIGEMQPNGTLKIIDRKKDIFKLSQGEYIAPDKLESAYVKSPF

VAQIFIYGSSLKASLVAVVVPDPEILLPWAKEKAIDGDLAELCRKDQVKKEIMASLKKAGEAAHLKGFERLADIHLE

PEAFSSDNGLVTPTFKLKRPQLHEHYKEQIDAMLAKLD 

 

>N235_rotenone-insensitive_NAD(P)H_dehydrogenase 

MLRSSNKVASTRGMQRACFASRTTISHGSKQLQVPSGGRLYSSTTSTAGSASRQSAFRWPVVAAITAVGVGGGLYLL

QGHVFAAESQPKPKLVILGSGWGALSVVRELDTSKYDVTIVSPRNYFLFTPLLPSVTVGTLEPKAIIEPIRKYCRRS

HADVDYFEAVATDVDPTNKTVSCHVSTPGLDDSARDFTLPYDKLVVAVGAINNTFGTPGVEENCLFLKEIDDAMAIR

NKMLDCLELASLPTTSEEEKKRLLHFVVVGGGPTGVEAAAELRDFVQSNVHKWFPKLEPHVSITLVELMDHILSTYD

AKISTYTTSHFKNTNIDIRTKSRVVAVKPGDVIIQRTDTKETQHIPYGLCIWSTGIGTSPLINKIREKLPQDIQTNR

RALLTDQFLRVKGADGIYALGDCATIAQEAMLGKLNDLFKEADLNKDNHLQIEEFRSLIDKYKKTYPQIDVYGKKAE

EIFQEADVDKTGALSLEQFENLVKKIDSKIKQLPATAQVASQEGQYLGKLLNRVANKSVELDTGFHYKHLGSFCFIG

SEHAVAEFAEGLVLEGFGAWWLWRSVYLSKQYSLRNKLYVGVNWLKTWIFGRDITRA 

 

>N236_pyrroline-5-carboxylate_synthetase 

MSARREFQSKKRILIKAGTGVITDESGGVSLGRFGHLVEQVAELKKRGKEVIIVSSGAVAMGKQKLHESAAPPSHNP

RACAAAGQSGLMALYETLFRQKDIWCSQILLTDEDFLNEERRSNFRETVDELIRLGAVPILNENDVISSRKTPYTDS

EKRIFWDNDSLAALVAGETNADLVILLSDVEGLYKEPPSASGKKGELIDTYQHDAKFTIGAGSRTGRGGMQAKIEAA

RYALSRGAFAVVIASGYTLNVITNIVAGARIGTLFVEHPERELATARQMASCSRKAAQALLALGPQRRQALLGAIAT



NLTAAKAQILEANQRDIANARENNLRPALAARLVLDDKKLHTLASGVRQIAAGEDPIGKVLKRRELADGLVLEEVRV

PIGVLLVIFEARPDVLPQVAALAIRSGNGLILKGGKEALHTNTVLHGIITRTVEQFGVDPQLVGLVQTYEQIDELLQ

LKEIDLVIPRGSAELVSHIQHNTRIPVLGHSEGLCHVYVDQAADLDKATRIAVDSKTDYPAACNAAETLLLHRDLLA

DRRAHAVLDALARANVKLYAAPHAATHFPDLPRAQSLRTEYSDLGMTVEVVDSLEAAIAHVNEYGSGHTDAIITEDK

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

QEGKYLAQALNAKARGEEPKKFQYHHKGMLAYVGGYRALIDSPLIKRSGFLTWIMWNAAYITKLVSIKNKMMIPMYW

FKSFVFGRDIYPNY 

 

>N239_thioredoxin_(TRX)_family_protein_(possible_protein_disulfide_isomerase) 

MRAALCRSSMRSTARRGATSVATELAGAHRPALPLFAGTVSLPILQSSSQRLGRGVVLARPYASGAVKQTPLAAKSV

WLPLGSVLVASTLGGMALSRRRVLAQEQSADSNADNAEKKPQDETNEGPQSNKEDFVHYLLERPILLLLLDREDVDE

KMDANLEEILADEELKAMHLLDYQFFSEDRKKFPPNAIGLVYNYNTETKQVETYVYPADRELTAENIKQFLADIKEH

KLDDLRLHPSEPRPAEDKHPQVKDLKVVTKESFQDLVLNSDKDVLVYVHLPSQSVPTDLQVLANAYAGEDDIVITEC

SSFLNELDPTYFGDTPIEGIKLFRKGHKNEPVTYHGKGDLLDVVAFIEQQRGTRGDVAYRHLRKADTTRLLRDLEKT

LGDYYMHTLAYKEFVPTSDKAKDLFNKLFDMYDQLNTNEDPFKRSVAALKQQLKDELKSLERAGMRNIKIVDKDKYK

EELEEARNKGKVVVFFWRKGCWPCKKLNPMIGQLSQDFPEVTFLKVDADAEGLNATPAFWVYEAKKADDDTNANEEV

KPSQLSGMKLITQFHPLARQRGLPGYAKWLPPAERSKLEEPVTEETQSKHEEKEQKNDDNDGETKKDHEEVRAPTDE

EVTTKNESEQHEEDAKPSTLL 

 

>N240_5'_nucleotidase_domain-containing_protein 

MRRALAGINRPQCIRSITTSRATSAFGGRRFATTTTSVRARTLTSSPSTSSGIFQGAHRCQSVQAPGHQLRTYAVRS

SEFASSNAGDNGTPLPNGRLKTLCDELRGIRAAAKASKAQGGEGLHPDIVRLLVDFEEMTEMHKRYVKELPLANPQD

IFTNGEIRLDELDILGFDYDYTLASYTDKVSYFIYDKALQYLLRNHGYPQELKHKTFDPTFAIRGLHYDTKKGYMMK

LDYLNLIQADTVHFGRTKLTEDRLYSAYPSLFISRQYMAENMRLLIDIFGQPEACLIADIIQYLADRKTEFDPAYVY

EDVSKAIQHVHASRLLHTEIMNHLDVYLNANPALGETLWRVKEAGRQLFLATNSPFDFVNAGMEFLLQGHLPNGVKH

WTEMFDLVMTSCRKPSFFLHNRPFRVYDPATGRVTWDRPNPKNYSGQVLVEGSLNQLIALTGWKGDRVLYFGDHIFH

DLKEPSSVAGWKTGVIIRELEKEVEIQNSSVYRSVLAELLEVERLMKKCMFISGEWSQEVVFALRQHRIRLRKDLKN

CMNPTFGSAFRTHKHASHFAYLLQRYCRVYTSKLENFLNYPTHYVFYPERTFLPHEAQIPPASLWKTICPPRGDHPA

GDE 

 

>N241_pentatricopeptide_repeat_(PPR)_protein_AcPPR1 

MSRFSAFGRRAPVQLLPSAMRINGNSFWLAGRPSICGNGASCGLQLLCSAASVSRFSSTHSLAQNDVLLESQQLAKQ

GNFSKASELASAFVKEHEALPLESATYTALIDVFARAKRLDKAHSLLRDMEAKGVSPSLAACIGVVRAANRPDSVGV

ADAVYDKLVDEGATLDAEFYDAYISSLVGARKFRRAHQIYFHMSKRQKLPATATTYKNLITIYGESKRWDLVQDVLR

KMASRNVLTEAVHYSAAVLAVAKAEGIDEAFAWVERLGAEREKYPAPNEKVYNSLIEACCLDADTLDRSWRALRNMK

KAGVRPSTRTYNAILAGHSKFGRSGEISTVLEEMTKDEVPKDSYTYSLLVRAYASAADMRKAFDLYSDYKAAGFPPR

HDLCNHLLNGLRQQVAAHTSHGEQGADSACQEGVSEALAHADALFDEMVQADMQINAFSFFNLIQANHLARNNGKAL

ELYDEMKRRGVQLNARLVHLMGAVIATETDRLVLNGQF 

 

>N242_carnitine_O-acyltransferase 

MEDKYRREVVPQGSRNVQPYPWLEVTTLPRLPIPTIEETARRYDEYLQPLLAEASPADLARTRRFVADFVKHDAAGL

QADLHNLARVSPTSWLEGWWDTGYLEFRVPSFINVNPFFVFKADPANPAQTARAAQIVGSAVRFYKKVATKGGLTPD

LERKTPLCMTQYGRVFATARIPLPGRDAVYSWTGVRHIVVLRKRQFFTLDVLTSAGEAVAESHIHAQLDAVVREADR



PGTHQSFPIGALTAEDRDAWSAARAELVRAHPINVASLEVVDRALFVLVLEDEAPADLDATARLFLHGDVRNRWFDK

LQFLVCANGVAGVNMEHSPIDGHTILRLLTEIHNEVLARNGTILTEGPTAPAPRRLEWIVPASSPVADALEAAKVHA

GELIAKTDTSVLIFKDFGQKRIVERKVSPDGFVQMAYQLAYYKLYKKTASTYESVQMKQYYHGRTECLRSVTNESVH

FTKTFTCPKADNAKKEAALRQAIEAHGRRAKECKEGRGVDRHWLGLKSIARHKEQWYPGFVMPEMFSDPSYSKLFGS

VLSTSNCGTRALDLFGFGPVMDDGFGLGYMIHPEAIHICVSNFHGQAAAFAAALRESLVQMLAILSTSTPAQARL 

 

>N243_branched-chain_amino_acid_aminotransferase_form_2 

MRRRGIAHFTSAGIASRTTQIGARSFEGIRRGLYSTSAQLAELDHNKLVIDRTKAPKPKIPNEQLVFGTQFSDHMLT

VEWDKEKGWDKPHIKPYQNLSLDPASSVFHYALECYEGMKAYKEANGKVRLFRPMENMKRFNRSCSRLVLPTIKEEE

LLECIKELVRIDKDWVPQGKGYSLYLRPCMIATQNFLGVAPTGKALCFVILSPVGPYYRSGWKPVRLIADTKFVRAW

PGGTGNSKVGGNYGPTVLSQKEAEKMGYNQILWLYGPDHQVTEVGTMNMFVAFQHKNGEKELVTAPATSEGVVLSGI

TRDSIIQLVKQLPGWRVTERPYTMKEIVDAHDEGRLIEAFGCGTAAVVSPIQAIGYNGKEISFPLGNSGQAGNLTQH

LADTLAAIQYGEVPHDWSIVID 

 

>N244_uncharacterized 

MLLNRTSNAAKNRNNFSKMMISMGQRYPTLRGARHLHHQEASFDHHLAISASRSSSSTAAAAPHLVHSTRLRTLATT

VFIRGIATRSGKDSMAQMKAEADPLPLGEFKKEVTKLIDQEVKESSSALDPAAEYLAELNYKLFVSDGVATLKRTQG

KQVVELSFAVEEEDEEGENEEGEEKEEEESEEEDEEETAEGFQAQDINPLMGVQDLYIPTEVKITIVDKMDKEVSSM

SLACSAFESRFFIDTLYSADGKNSVHFEQLSDGLQEKIYDYLESLKLDHRLGTFIFEYTRNYHAHKSAQVLSDLKQF

VSHLRDE 

 

>N245_m-AAA+_ATPase_(Yta12_homolog) 

MLNVRRDMMRMGTRAAHGSGYAMPRTLSLLGRTSYSPSALSRLPRHPLLSSTSTQTTLYPPRVLGVRRGLTTPAGGP

PPGGNLPYGWERWRNVAPNGQQTPKQSASGTGGSGAGSRQQSGGGGGGGPERNEGGGGGGSWGPWANPREKGDKSDK

SGGGGGGGGGGGAKPPLEPWTNSLALAAVGVIALPLLLAGLGAPTPTGSEISFQQLTNELLPEDKIAKLEVVNGNRV

RVYLKDDATRDPRTGELQHTKAAYTITIGSVETFEKQLEEVQRLLEIDPHQFIPVTYTTLPDWGGMLANWLPPLLLV

GFLVWMTRSSLKAAGGPLKGMFDAASNPAKLYNKETGVKLSFSDVAGLEEAKEEIMEFVSFLKFPEQYRALGAKIPK

GALLVGPPGTGKTLLAKATAGEASVPFYSVSGSDFIEMYVGVGPARVRGLFEEARKNAPCIVFIDEIIDAVGRARGK

GKFKGGGNDERENTLNQLLVEMDGFNSQAGIVVLAGTNRPDILDRALLRPGRFDRQIALDKPDVKSREAIFLVHLSK

VSTEKPAPEIAPRLAQLTPGFSGADIANVCNEAALIAARHNKLAVDEQDFEAAIDRVIGGLEKKNKVLNPEEKRTVA

YHEAGHAVAAWFLRHCDPLLKVSIVPRGQAALGYAQYLPKDTYLVTQEELFDRMCMALGGRIAEQLEFQKMSTGASD

DLDKVTRMAYSQVIGYGMNERVGPIAFNPNEESSGRPYSENLAEIVDEEVREMVKKAYATTRALLQDKYEGLKQVAE

LLLQKEKIRGEDLEAVLGPRPFKDTALEDIRHLLPAGYDEMEKAREKLFHDERERIQQREQELREAGGSSTPPSATQ

PQP 

 

>N246_amine_oxidase_family_protein 

MQHPVVIVGAGAAGLYAAHVLQKEHNIPVELVEAADYVGGRVKQDWKFSGNGRPIEIGGELVHGENNMLGKMVRELG

LDTADVFSVFQVNTSRPEYEYFYLGRERKLFGLHSDDADLKHLYKLIGELEENPPKGDVSFMQWLVDHGLPYRMLGV

ADALYAKTWGTTVDKLSAVQFAVEQAAANEEEGEGNLQVKQSYAPVIQRLQKDLKIHLNWPVKKIDYTNPDAIKVTN

ARGETVLASQVIITVSLKVLQEGDIQFVPSLPQDKLRGIAGLRMDAGMKIFAKFNKIFWQEKHHLVICADTFVPQFW

TYGKDVPIVTGFVTGDQAAAASALPPRQAADSFIKQLDAVYGTESNPRPATDAFVDFMIQDWTKQPYVRGSYSAPSV

GGNGCREALAKPIGRSIFFGGEATSLSAAATIHGAMATGQRAAEDLLKARQQKVAKL 

 

>N247_pentatricopetide_repeat_(PPR)_protein_AcPPR2 

MQRSMSLGSRMWGSQCSAASSPVAFAMRNHLQRTVVRSPAAAPWGRGSSCLELASSSSSSSSSSGLRSSGSHRRGYA

TEAARDLVRREVELLEDAYRAGVPVGRKRVVQAVQLCARTRDTELVKKMADLGVRLLPRDRVVRNSIVGAHANVSGG

TRVGEAMEAMEAVGLAGVKPNRVTWNTLVASYAKAGQRGQALTALDRMQEAGVLPDRVTFNTLIKAHVAVGDIEDAL

ATFELMKARRIAPNERTYATLIDGHLKQGHNDRATQLLQEMEGRRIVPSLPTLTSFIYANCKANALDAAQRILERLG

EEGQQPNRVTYTAIIEGMCRNGLGQQALLVFNEMVDRHGIAPDVLTYTSLLKGTERQPERAWTLYQDMLTRGVIPDA

VFYRDLIRTQRQSADDATLNQLVDKAIEVGARMAPTMNAAGCQRLLRVLSERPASALHAWRAMLQAKLPLDREVFEV

ASQIIGQTGDSQARAELQATARDYFKEE 

 

>N248_mitochondrial_ribosomal_protein_S17 

MKRVAVMQPMRFAGVAAARTNAWGLAMPRLSTVAQRRWTSSTPSTEDRAAAVESAPKEGEGEEKMTPNAYKQEAAFR

KDPIQPYIDGRTRDPLYNPVVDDWVDYNNPRWKALKHTFNRPGPFFIGKCVSTKTAKTSMIEVPYWVRSMKYGKHMA

VRRTTRFMAHDEDQICEPGDVVEIRQSKKWSKRKNTVVTRILKKDPGNAFIAEHPEFAIVRSRADLRKRIEQMREDE

LASAGLDVGQGKRKTDSSEGSESGQQHQQQ 



 

>N249_Complex_I_(NADH_dehydrogenase)_subunit_B22_(NI2M/NDUFB9) 

MNKGGLSSVANAAVGEAHRRHVCHLYKRALKLQLDWLVKRETWYPEANKTRALFRQHMNETDPRTISRLVKDTENLL

YTYRHPDPYVSPMSEGGTKWQRNVPVPPEVAENGWAEFDYEEFEQPPPKADF 

 

>N250_uncharacterized 

MYFPAPDDVPPSPFRTPGFTTHFPRLTSLARNLLSDEGYDLPFHFRLGHANVSSSPAYPLSKTELLMRKRGKNSARL

VFSHTTPTNSRLVFGMNGVGQLEGELFSSFAAGAAEEEEATAAGVDEPASHVEDGRGVRWGYDAGFEAVNNCPAPSY

IDFFWEHSYHISTNNYLRGGFVVGGMLPGSMLPFAFDAGGVDLGATLQAVRGPWALGMDCQVRTMWLDLTGGRCFLN

SVVAYQKPTFALTMNMHGFGERFIASAVANPVGLYRALCKTNTAKDEDLYNCTWLAGVEADTAQRNGVFSTRCLSFA

LTRRNTSPYPFSAPHTTKTTEAEVFKVDEPLLRDGENKIKFDILNLGVGNNAYRLSVHSSSLVRLYRNTHVKLSSSL

QADVLPFDPNTARIGLSLVFVV 

 

>N251_mitochondrial_ribosomal_protein_L15 

MRRFSTPFSCSGGVMNLRSTFNLAAASPLRPSSSAWAAALASCNSTSMARAYATRARKGVRSSSPTSYLGGGLPYLT

RKLELEAQRELEPFDPFSIALNKIADNPGAHKKARKVGRGTGSSKGKQCGRGTKGQKARGRGKVSPGFEGGQTPLYK

RVRKHGFTNAMFRSEFVGINLGQLQQWIDAGRLSPEGKITMATLQQSGLSSKLTKSYEKGIKLLAGGSEFFAAKLDL

EVSKVSQAAREAIEKNGGSVQEVYYHPRQLRMALRHPENPLPPPQEYRTRP 

 

>N252_uncharacterized 

MEKRNLYSLCEAHFEGFKERCLTYDGDPALKPRECQGTYDFLSECVGVATISCCEKEAADFRTACDAVEAGADGGRP

WENTQPCYENTRRLVRCMTGTYGIKERIDLQNAEDRDLDRRARELEKEAARVEALQRNHNPRS 

 

>N253_histidine_kinase 

MRRSSGRLLSGAQTRLGGAVVSAPRQATTAAHVGWRRLASGPAQPLVPPFTEQTARAKVQAAENLWNTKDPSKVALA

YTEDSVWRNRDRFLQGRAAIRAFLEEKWAKEHDYRLRKELFCFAGDRIAVEFNYEYRDDNGRWWRAYGLEHWTFDER

GLMHTRQASINDVPIEEKDRIVQ 

 

>N254_alanine_aminotransferase 

MRRAATTPQLPRTAALRMSLPGRAASPSASLLLGTSRRPLSTAPSASAAPSGPIRGRLTTASMNQAVVGAAYAVRGE

LVMKADQYQRVLADPAQRDTLPFKEIIYCNIGNPQQLQQKPITFFRQVLSCMEYPALLDHPAAAQIYPQDVLQRARH

LLANFSGGTGAYSHSKGERIVREHVAGFLQKRDGYAAEPEDIYLSDGASGSVSKALNILIHSRRDGVMIPIPQYPLY

SATIPLLGGTQLNYYLDEENSWGLQVSELESLVEDAHKKNVNPRALVIINPGNPTGQCLAESNMQEVIDFCRRRGIV

LLADEVYQTNAYTKPWLSFKKVLRDMGPKYKDVELISFHSVSKGVIGECGHRGGFMELVGIDEEVKQQFYKLASISL

CPNLPGQVVVDLMVRPPVAGEPSYDLYHQETTGIFESLKRRALRLTEAFNKLEGVTCNEAEGAMYLFPRVRLPAKAV

HEAVKQKKTPDSFYCLALLDQTGICVVPGSGFGQKDGTYHFRTTFLPPEDKIDAVAKSIAKFHHDFMQKYRD 

 

>N255_mitochondrial_ribosomal_protein_S15 

MKSGRTMKGARLVLLPQLRQPLSLVRGYSATSASDGGSKATNRFAAQFNALGRTTPSSDDKSSSKPEKSVDPATEKQ

AMENIFSSISLARSTPASSAIKTSREPRFIPKTLEVTKRRLWLTDLKHFKLYPKTIKEWVIDCKTPCGVWWKDGTWR

ASVSLENEEKDETSAETAAQAREREILLGAKVLPADLRDRYRFGVMEEDIAALNLQGPQANKLKEILSFKYAGRAEI

NQFRIAESLKKWSRKPNDTGSSEVQIAVLTEKIRYMTDHLKGHHKDQRTKRALGITIDKRRALLKHLKKQNVSTYYH

LLRDLNLRDMVSI 

 

>N256_mitochondrial_carrier_AcMC29_(carnitine-acylcarnitine_carrier_protein) 

MSQSQGVIKDTIAGGFGGACLVLVGHPLDTIKVRMQTMVVQPGVPPPYTSTWDCAMKTMKAEGPLALYKGMVAPLTG

VTPMYSLCFLGYSFGQKIFCKEDTYKNLDLVRIGLAGATSGIFTTPILAPLERVKCLLQIQGKTGQYKGPWDCAVKL

YKEGGIANVNKGYMATMLRDSVASFFYFSTYAILKHAMTPEGQAQPSAWGTLFAGGMAGIFNWLGCIPIDTLKTKLQ

TAPEGKYPNGIRSVFKDVIKNDGWRALYRGIGPILIRAFPANAACFLGVETAMKAMNYVGL 

 

>N257_enoyl-CoA_hydratase/isomerase_family_domain-

containing_protein_(putative_methylglutaconyl-CoA_hydratase) 

MRRATLKVVAGRGAVPAGQAVRSCFGRRAFTTAAASTEVKQKYDFINVEDKGEVRWVSLNRPDTHNAFNELVIGEIT

DAFRTIQRDAAQEKFRAVVLTGNGKSFSAGADLNWMKKMASYTQKENELDSHKLFDMFNSIYACPMPVIGRINGNAI

GGGSGLVSACDFAFSVNKAVFGFTEVKLGLIPAVISPFVMMKIGKGNCSRYFLTGERFYATEATRLGLIQGSFETVE

ELDKAVDSVLTEIKANSPAAMRSCKQLINNVYHSLGSPKKGEGLSDVKEQLASEIARIRVSKEGQEGLSAFLEKRKP

SWIVS 



 

>N258_phosphatidylserine_decarboxylase_domain_protein 

MWRSGTRLAPSSSRCSLHQGWRPSLCGLPVWATSISATTRAARPLSHRVGGILITRGSLSKPAPSSTPFSFKRHSAN

KTGNENVEQIPKEPIRLNTLGKTPEAAAKPLRAAENGGKTKKGTTRRVIKYVLLGSAVGIGVATFAFLNQSEPATPR

QMRFLTAIPSRAISALWGKANDVELPLWLRTQLFLLWTWMYDCKLDEMRDPLESYKNLGEFFTRHLKEGVRPMGDGM

VSPVDGRVLIFGEIKDAQVEQIKGLTYELESLLGDTKLHLKVQDKNEAQGRPDKKLYHVVIYLAPGDYHGIHTPVDM

TVTHRRHFPGHLFPVAPTVVNLIKGLFALNERVALLGKWEHGFYSLIPVGATNVGSIALTIEEGFRTNLATHKVGRG

DGNQNFYERIYAQPIKLAKGDEVAFFKLGSTVVLIFESPEFEWTIQPGQKIKLNETIGRVVSNKKN 

 

>N259_mitochondrial_carrier_AcMC12_(calcium-binding_carrier_protein) 

MSATATTNTTATEAATIDNGGVMSKVREVFAKLDANGDGHLTRDELHDGLKLLKLPATEADVDALLARLDIDKDGNV

SLLEFEAFAMAQSKLLRKVFDDLDADKSGTIDVEEVRGSLRRLGMKYDDGAVTKLIKRIDVDGNGKIDFNEWQTFLL

LVPSATVDAIFRYWEDAMMAFDSEDGVILPPAHKPKTLMDSVAFLSSGAIAAMTSRTATAPLERIRTIYQVQSTKPS

IDAISRQIYAESGVSGFWRGNGANLLKVAPEKAIKFWTYETIKATFGKKDADISPHERFIAGAGAGVFTHTLSFPLE

VIKTRLAAAPNGTYTGITDVVRKIVTKEGPMAFFRGLTPSLLSTAPHSGIDLTVYEVLKREYTKRNEGKSPGVITLL

GCASASSVAGLLACYPLHVAKTRMIMQSMHGAPQIYSGVWNVFTQTYSKEGFVGLYRGLVPSILKSVPSHCITFVTY

EFLKKQFGVEKHSKH 

 

>N260_DDX5_DEAD-box_RNA_helicase 

MMQRSLPNVARNGAPARLPGASLRSLLPSSSSSTSSLQIAHLHRRLVSGYSPASSTSSTYRGDDSGSAASGSFFDRI

KNSRFEDLVGSLAKPKWEAKAGKLAHFKKDFYVEHPDVASMPEAEVARILEEAQIKVVDIKPGATPPPRPIVEFSQA

GLPRAMVDRLSRNGITRPSSIQTQAIPIALSGRDMVGRAQTGSGKTLAFALPACVHIGAQPPLRSGDGPVGLVLAPT

RELALQIQAEVARYALLPDGSPLRSACVYGGASKVPQIKDLRRGVHMLIATPGRLLDLLQMGVTNLERVTYLVMDEA

DRMLDMGFEQQIRAIVDQIRPDRQTLMWSATWPKEVESLAQDYLNTPTTVTVGSTELSANPDITQIIDYCRPVEKKP

KLLALMDELHKAGHKTLIFVNTKVSAELLSDELRAKGMKAAAIHGDKTQVMRENVLYQFKRGHVDFLIATDVAARGL

DVKNIECVVNFDFPGNLEDYVHRIGRTGRAGAKGTAYSFLTNSHDKMIPKLVKILKQAKQEIDPTLLEMAARASSGQ

SFHETPSFGQRRAPPGGNTRRYRSSDASSTRDSFRRSDFGRGGERKLKYAINSRGWSADHQ 

 

>N261_uncharacterized 

MRRFSSSIVASGRIASSSALVRTAVLGQGRLAATYATKKRNAETELHSYFEKEVELLDQDEEAKTQDQELQKRLDDW

AKRFHFNVNMGATEIVATKKDAALNADVTVKIDPNIEEADNYGDEEDAEDEEGEEGEDAEEAEKAEGEEGDEEEGDE

EEEEPEADGFGSVHFTVEVKKPEQTMLLYGVVSESAVTVTEVALQAADGTEKSAYDAQRLDDEGQEKFRLYLSSLGV

NDSFVPAAYAAAHLHDEHAYHKWVKDVMAFTKQ 

 

>N262_universal_stress_protein_family_member 

MATNEPKEEEEEERGVERRRKEEENESSGIIPLTSSHGRPIERPLDRDEEDEDEAERRAAEKHWERTLDRLKSELVP

VTHVVAIDGSPNSDRAFSWAVRSLPRHDRLLLVYGTRKVPMPGLEVTLLERRSADEQRRKQRRKARTLAQHYAHRCE

DAGRECYFERLEYWGSGDLAGQICRAADVNGAHTVVAGSRGLGPMQRWMLGSVSTALLHQCHSTVVIARDAPEPERE

IQPDPSHRL 

 

>N263_pentatricopetide_repeat_(PPR)_protein_AcPPR3 

MRRSSELSRTLWQRGPRVLPCATSFSSRATHTPALLFPSSAPRPATGVSLLRRMLATSAQPSAASAKSIPASTMTDE

DDDVEDFAKLSQRSLFENRLQTLEANSNEVAPRQLATLLRAMVLGKREKLKEFQPRVLALHKRVRGGTKLDGTAVLA

ALSYIGNLEATYAEYERLRAENIKSFELNYGYLIEVSSSQGNLKQAFSVVDLMRRDRDLLVESRPSTFVFNRLIIAC

GRNQSLGRAYRAFELMHEEGLRPTPTTFAAYIDACARTGDLQSGLKVLSQMKRILRLSPEKYQLDASYYTGLIPACH

QPQDFDRIVAEMIREDIAPAEETLAALIKDCATNGGLSRALGMFKELRLFQEVTQQQQSQKKDHKQARAELAEERRK

VVHKPSLGSIFF 

 

>N264_amine_oxidase_family_protein 

MDAYDCIVVGAGLAGLQAATKLAERGHTVLVLEARDRVGGRTLNIQVGQDAWDGGAGWIGAQQPLVKGLCEQLGIAT

YPQYDEGKHILMINGKVSTYTGNISSLNRSDLGELEQVVQQWDELMLKVPLDKPYACANALEWDSMNLEVWERQNMK

SEVAINLLNFIIRTVFAVEPSQVSFLFFLFFLRSGFGYNCLSDIRGGAQQERVVGGTQSISLALAQVLGSKILLNAP

VRKIEQWAGGVVVHSDLGVHRSKYVVVAVPPVVAGSIQHSPPLPAMRDQLTQRMPMGCVIKCYALYDRPFWREKGFS

GEVLTTSSPLCLYYDATNYRGSAALVGFTAGDGAVNWSGREAELKAAIIEQVVSLFGEEGRRPREVIIKDWMQEQPW

SRGCYVGVMPSGMLSSFGKALREPVGRIHWAGTETAMEWIGYMEGALSSGLRAADEVVARLHTDPVPARL 

 

>N265_N-terminal_homology_to_plant_B12D_(Zea_mays)_protein 



MKSMNKKATTSTMSSFVKKFVPPEVYPLLVPVTFACGFGTYIGYRTLVGAPDVHVFGRQPRFESGHHRSDPHFAGIH

SKASRFDPHPELGQAEANFHSSYASSDSNNSY 

 

>N266_short_chain_dehydrogenase/reductase_family_member 

MEIDKLFGVKGKVVLVTGGGRGIGFMISQGFVRNGATVYIASRSKKECDKAAEELTAAGPGKCVALSSANISTAEGR

KKVVEELSSLEDHLDILVNNSGCTWGMPIEDFTESAWDKVMDLNVKALFFLTRDLLPLLQKKATAVDPARVINLGSI

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 

MQAALKRAFARTSPRFLPAASLARGRGGSTLWSTTTLTSSARGEGSWRWTAGGARSMFIQTENTPNPDSLKFVPDGN

VVLESGTMDFPDARSSLSSPLAKSLFTVTGVQRVFFGNDFITVTKKPDVEWHEIKAQIFANIMDFYASGESVVSEQQ

DTSNTTILPTDSETVAMIKELLEVRIRPSVQEDGGDIEYKGFDEEAGVVYLKMVGSCSGCPSSSVTLKSGIERMLMH

WIKEVTGVVAVESDDELDRLTKQEFAKLEKKLGEEGKGDDTAKESTVA 

 

>N270_EF-hand_calcium-binding_protein_(putative_MICU1_homolog) 

MFVATRQRSASALAGRRLTTRAFSTASSSSRLFASNHSMVLATGAAVGVLASAYYLGSSPLLAVDETKGAPIDKDAN

WKEKWRARYNDKIKNWSTPEKIFNVFATVRKNGESFMTVEDFCDAILPADHRPPSEKGKIKRIPDFIRFADLDGDEL

ISFGEYSFFTTLLSLPEEHLKVAFQMFDLDGSGAISKQEFRKVLRVLRKESPLGSQQTTHKKEVEKSGIYAHFFGLD

GKKELTYTEFENFIKSLHQGVLQLEFDRYDSKGEGKITARAFGMSVIGYVDPKDLPSFLTRVESLDNRKGELSFEDF

VNFNRALKKLPEIGLAVKLYAQGGEINKKDFGRAVKAISGVDLKPVQIDVIYHVLDKDGNGKLDHNELVEVMAKRVE

KGMAHHRDVGVARFVNCLVTCCSRKAL 

 

>N271_rotenone-insensitive_NADH_dehydrogenase_form_2 

MRAACTRSLVAPGCAARGRAATTAGSRLFCGGGGWVQQRRALATSSAGGRGGWRGVGTVAGLVVAAGALGAVALEGL

QDDENDSLLSRTPFVSAVRAEEKTTPNAKAPPSIVSQNPPVDRAVQREQQGGADKPMRTKKRVVILGSGWAAVGVLR

ELDNEAYEVVVVSPRNYFLFTPLLPSVTVGTLDSRSVVESIRRTFKRAGASDVQFLNAECTAINHQSNSITCNDVSG

DGAVRSFDLEYDQLIVAVGCDNTTFGTPGVEKYCHFLKELNDARRIRQQITQNFEVAGLPGQPEEEIKRLLHFVVVG

GGPTGVEFAAELHDLLVEDLEKWFPRSLTQHVRITIIQSAAHILNTYDAKISDAEKRFGRDDINVKPLCRVLSVDEK

TLSYNDKQTNKTETLPYGMCVWATGIGPRPLVKKFCSTIKEQTNRRAIVTDSHLRVLGTTNVYAIGDCGTVEQRRLL

SKFVDLFDQADENKDGVVSFDELSALVVKNKDEYPQLLIYAAKMQELFETVDLDKNQVLDREEFKALLTEVDKNLVE

LPATAQVASQEGKYLGQALNALARGQEVEQFHYKPLGSLAYIGARESVLELPGGFSFGGFTTWFAWRSAYLAKQVSW

RNKFMVAMDWMKELLFGRDISKC 

 

 

>N272_mitochondrial_ribosomal_protein_S5 

MRRISLLGPSAESSRIVPPHAASTEGRSLLYRRAGGLSFGSKSLHHPYHSGGGTLVNGSSRRQLATSSSSSKPASSE

QTTAAKKGGLVGDAAAASTIQTHTATWVDEDEALSLDPRDYAFDQDDSQDQWERLAGVSDNPLMGDRSGAPRGHGRA

KERLAKKFPIEYADEDEEDEDEDNLPGLGGGRRQSAAQQQQQGQEGEEEREDLTPLELRHRAKEEEKEKKWTQIINP

LKDDLEAQISAGKHVPLWHPHVDEYDGDGYDDYARTLQGAWEDDSPFHRDYEYNEKEFKNHFAFSVSGNQHILNVGR

HTKTTKAGRVFSYLCHRD 

 

>N273_pentatricopetide_repeat_(PPR)_protein_AcPPR4 

MRSARLSQPSVPLCWRGHSFVSRSNSLLVHYRQPLFTAPLPPLVSSARPGLHVGLPVVRRFATRPAKSHPNHGAVKP

PSEPSGARVSLPTKENEQMVKKLTNLLRNKNPVTARQFVGFLRKTSDQREPTILSDKVVSLLPQLTFEDERTRAKER



YEQQAKELKKDSRQGSNAAAKKPAVPKRKESAEEREYKARELLIKEDEDERRKFTIILASLGKMRKIEGMLYVYNML

KSRERQEDERIRQALDEAASRKEKAPVMEDSRWKVDVYMYNLVLDALAKAGYLGKMEEILQDMAQSRVDKDRVTYSV

LYGAYSSRGDDTRADQVWQEMKDRGVEMDLAGYNGLMNTFARRDDVDRVLETYKQMQTAGIQPDQGTFSILLECCAR

DALEFRTRTSAAAAAATETEKAGDEEGEAVKTGEEEDDDGLYAIDEKERVRILQSKRRRMEAVMRAMKKAKVRLDNI

LVNSIIRCYASLGEVEEMFSVVRFLVEEENIKLAEDNYSLMVYCAGREKAIDVGRLTKVLEEMKWSNVQPTAKTINA

AIHSFAFAGPQQLEAFILPPSAPTTNEAGAAAGDDGKNESEAEKAKKRKADGAKEKKEEQQVSLWQLIKKYGVVVTD

DILFDLLKVYATNEAAPVAPAGADVVGIVEGARRQLDRARLAKLLHKMKEEGFGSSLTVFNSLMRFHAAYGENRVRE

VTVLYSQMKKRQVRPNLQTYLVMVDTILSTERKVQPEQRPASSGKASGEEKEREKERAELSYLLFSEMQSEGVQPNL

KLFNGLIELSGFEERRRRASVVDSTTHNVDGDRSAALGEEEFRQKVLSILTEMRRLGIRPNTKTLKCISSACAVAGA

GEALGPAIFDELPRLFA 

 

>N274_putative_Oxa1_complex_homolog_Mdm38_form_1_(LETM1_and_EF-hand_domain-

containing_protein) 

MQRIRAATKGPVVGRAFAGPSGSLLGAPGAFGSFSTALVVRRSTTGCTASSSSSLRLRRLHSPILPTALPSPPLVHL

RHGGPCNYSLVSSPSSLSRLRCGELQPPGNVRSYTTPTTTTTPTIGSSSPAVAAADTAPPSTPTATTATPQKVGLGQ

KVMDTLRHFWAGSRLLAANVKAASMLLRKKIAGQNLTRRERRLLTQTTVDLFRLVPFLAIVVIPFAELLLPVLLAVF

PNMLPSTFEDKIKKEEARRKAVQLKLEMAKFLEDALYLRSLQISHDTPSAATFAEAMKKVKEGQSLETKEILGLSKL

FEDKFTLEMLDRQQVVAMCKYMGLSRFGTTHYLRNQLRSKLHDIREDDDLIAQEAALDKFTEAEMKQATQVRGMDYK

DFNTAKAQMEQWLLLSAQHVPPSLLILSRAFALTSAYSSLKPLEGQQVVTKKAETGEIALPKAMEEALHKTISALPD

QLVADTKLTSATKTTQDMVSKLEVLQEQIQAIKTEEKEKKEKEREEKAKAPATEAEAKQATKKDAAGAYSAEQMKVV

SEAVSLLFASAPSKIKREREALEQLKERKEERKEEREEELSAASASTDQPQHQPQPPPQDKVVHTLETKLEKMIAKL

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

IAKLRQQGAKSPAAQSSVNQRRIEELFNSANGYVSEEKWTQAEDKLSTILDLQSSAKADDTLLGRVLINLAFVEQNI

GKREKAEKHYEEGIAALKKTLGEDHHEVARGLLNYAEVLAFLSKVEQAEAVSRQAIPIFEKNYGPKSELVGALLSNL

GGYLCAQKKLEEAEPVLKRALEVLDSALGCDNEYTSACLGNYARLLKDLDRNDQLNELKAKYSSNAATFTATEALEK

DVNDPEMKAMVDQFKGLADSRAFNPEGLFKPDAFHKDELKKFITQWESKHKEKLDPALIPAVLEELEAMPREEIDKM

CADALKELAESKRGGPAVDPSRLNAIADEIDDEALAEEEGDEGDDSSSSDSDDEEGEDEDDEIMERLDQGDEDEGDL

WRATEAHEREAAKNIEIDMSHIELTDDKKQQ 

 

>N278_TIM23_complex_homolog_Tim44 

MRAARAALGPSRSCYALGPYRGGALLLRPSYSNGIYGSAHVFTTRSEQGCRTRVSWAAVPTREERRTMSFWSEFVKS

FKEQAENSKELNESMAELKKLQESESLKKTKESVEKLKDKSAEGLAQLKNLGEKAAATGGRVTARVSDSVTSTLGDI

TQRVGMDEKLEKTKEGFEKVADSLNKARENIEKVGENIKTSAEESELVKKVKEKVPFGLLDGSDAAAGEGSGGEGAV

AGARSQLVVKTQEVQTAIEKRLQDARDRLRATGAFKKALALREKIVESDNPLIQRVLDLGDGITRTTSKLFSENDHA

KTIKLIHELDPTFSPEKFKQKMASSFVPTLRSALLRGDPAPISALMSKRLAEHELEAYKEWDAHGYRSHSKLLNLDT

VEILNAHTRDDGRPTLLIHFVSQENHCIRDSSGAVVEGAPDNIQDVEQTWAMQINSQGEWEVIEYMVVASRPSW 

 

>N279_uncharacterized 

MMRRATLALREQGSGCMLMGISRLPAVSSPFTSGSRSLSTSADDLLHLFKQAASKSAPSAPAAPAQQPRPVSAGRGR

MPTSAATTSSGNWAQQLANQLDDRAIESPASHPAAKPLYQGQDEKKRKFRPARHAFDPSAPRGGSMEDVASPLSRGG

RGRRMRGGVSLGFDDARFQDAAEEGEDDDFDMRMVLREEKDDAKDLVSLSSAMDEGGDDDWEAMAAEINAWGKKLQN

SLRPHIEVLNKHTKTRRMRRQKYRAFLERCLARREAKRGGAPKPAGWPWPKERDLVYNTDLFVPLNLELKGIEEEGE

DLHALLTQQMEDAARAIGHNASWPLEEKRKLMLGLKRFYEQAVRSGPGSYDLFADHRHALDDDDFIGGGGGPSSSE 



 

>N281_short_chain_dehydrogenase/reductase_family_member 

MEHNTNALAASRRVTAIARHVEASAPSAAELLDLHRTAATNQGGLLKGQVAIVTGSGQGIGEATAHLFAAEGAKVVV

TDLDKAKSDKVAADIKAKGGEAISVAGDVTDPKFPEHIIKATIDAFGRLDILVNNAGYTWDGIAHRMTDKQWEAMLL

VHNTAPFRLIRAAAPYMRDAAKQEIETSGKAAPRSIINVSSTSGLHGNTGQANYATAKAGILGLTKTIAKEWGAFNI

RCNAVAFGWINTRLTAAKGQENFIEVEGKKVALGIPGATNSAEAVAKTVPLARPGNVDDAAGSVLLLASPHASYITG

HCLEVTGGAGI 

 

>N282_mitochondrial_phenylalanyl-tRNA_synthetase_(PheRS) 

MRTAHRSASTSIHCASRRAGASLTLGSSRGVSLQLRPRVLGTPASGSVLATRCHLLEQAQPLRLSSAAKRFYASSFS

FKEHGIEPDEVTNVTDRILGKIGTNLHKEDKHPLNTIKKRIEQYFVNKYTTEDNKPLFNIYDSFKPVVSVKQNFDDL

LFPVDHVGRSANDTYYLNKSTLLRTHTSAHQAELMRSGERQFLVTGDVYRRDAIDKTHYPVFHQMEGVRIFTPEQLK

AQNKTPEEFVAADMKDALEGMISAVFGKVQVRWVDAYFPFTHPSWEMEIFFENKWLEVLGCGIVNPQIVRNCGMPIS

EDGGYGAEGNVGWAFGLGLERLAMVLFDIPDIRLFWSQDRRFLDQFASGENVKFQSYSKFPPCYKDITFWVPDHFHE

NAFFELVGQVAGDLVECVEVVDKFTHPKTNRTSLCFRITYRSMDRSLTNEEINELQAKVRDEVPVKLGVELR 

 

>N283_zeta_crystallin_homolog_(putative_quinone_oxidoreductase) 

MRSTRTTTLTTLASSCSPYRLPLALHQRSAAQYFTGLHPHINTSYTTLTSNMRAIIVSKQGDPSVLELKHDLPLPTP

APGQVLVEVKAAGVNPVDTYIRSGGNGYNVSLPYTPGADGAGVVVDAPAPSAFKPGDRVYFASTLTGSYASHALAKE

SQLHPLPEKVSFGQGAAVNVPYSTAYRALIIKGKARPGQTVLVHGASGGVGIAAVQIAASLGLRIIGTASTKEGQEL

VLREGAHAVFNHRDEDYLQRIKESTRDGAGVDIVIEMLANVNLAKDLDVIKRGGSVVIVGSRGEINFAPRLIMAKEA

IVTAVALAQSTPEELAEHHAFIGAGLANGTLRPVVDKEFALGDAPKAHEEVISGTHAGKIVLLP 

 

>N284_Zn-dependent_alcohol_dehydrogenase 

MNGDSNTKVLLVKRPGTGMPDASLFKIVEEPIPEPADGQFVVKNVYLSLDPAMRGWMNDVKSYIAPVKLGDVMRGQT

VGQVIASKNPKFRVGDLVSGIGGWQKYAVADGKRGGWEKLVPGFAPTLFLGVLGGTGITAYFGLLRVGLPKAGETVL

VSGAAGAVGSVVGQIAKIKGCRVVGIAGSDEKCKWLVDELGFDAVVNYKGKSADQLNDEIRQACPKGVDVFFDNVGG

DILDVALKRIRKGARIVICGAISQYNAAQTKGPANYLSLLVHSARMEGFVLFDYIPEYPLAIRELGQWVKEGKLKYA

EEVVEGLERAPEYLNMLFTGANKGKLIVKLADEPAQFAQARL 

 

>N285_N-terminal_MRP-L20_domain-containing_protein 

MQNQARRAVVGSARTTPLLAGPLPLQRLHLRWRHGGGLVSEQPMVVRTEALSGVQLLGGGAVFAHRLQAPAHAPPSR

PGLGQLAEAEVAEMRRLRAEDPSRWTQRRLAERFGVNALLVARLAPAPAERFAQLEEEEQLRELRRVFGDRGGASAR

PAHKSYSESDQQRINRAKFQQQVAEQGGLKATLKQHNAVPKRRRQGVRPPFMQVADQEVVVDTAEFQPGVVGPEVDF

AKATRPLTVRSPTPDEAAAIRRHLAETAAKAPLDPAAAKAAADEFERDLQAVRSEAKAQGIQRKYRRK 

 

>N286_Complex_III_assembly_protein_Cbp3_(chaperone) 

MRIMRKTLYRPHLSAGALTMATPSCRALSITSRCNSSMARHPIVHRSRAGAINGCMPIRGHVPSFLLFGRCSSTLRG

TPEMPASSFGGRAEASATTGPSADPDLTYMSPVIFARRTPEERRRDELGVQKILEVAKERANQGESEDGLLRFLGYY

GKKNQSLRSGSALYANVFYRSLDEEFYDLLGYEEKGLLPWFLISTLHMWMTSVRLRKDASSRALDTRAYFADSFWMD

VEEKLNNVGVNYVGMGKAFKQMPNLYAHATLSLDKALKSTTDDQLGDALFRHIFFNRLPRQSHMTALIAYVRQELAH

LDTIPNNLLLHGYLPWGSLPRVDASPVSAASPSPSPQNDTSETGAAR 

 

>N287_Complex_IV_subunit_Cox6a 

MQRTTPFLRSSAPSLLGRTSSRGFASAAGHGAHGNHAYGYYSAAGFGVVIVAHLIIALQAHEHEHRHEYSHMHQMRK

KFPFRDGTTPLFGLVDEEEHRDLYDTLVGIQTERVPDNYGWLYDPFADKQ 

 

>N288_mitochondrial_glutamyl-tRNA_synthetase_(GluRS) 

MKSSTLVLRSRFVPAGARLGGVLGRLPTTTAGRFPYTPSSTGRLHSTCSAESSSPASGLIDPGRRVRVRYAPSPTGQ

MHLGGLRTALYNFLFARKHGGDYVLRLEDTDQSRKVEGASANFDRILEWAGIPYDEGPSKGGNYGPYVQSERLPLYH

KHAHDLIEKGEAYRCFCTEERLDQLKRSSNIRGIPPLYDRFCLNLTPQEVQHKLMSGVPHTVRMKVPSGVTSFTDIV

RGAVSFNNAFVNDQILVKSDGFPTYHLASVVDDHLMEISHVIRGEEWLASTPKHVMLYNQFGWDVPRFAHLPLLLNP

DKSKMSKRQGDASVDHYIEREYLPESVVNFVAFIGWAPEDTQEIFTLEQLIEKFSLERVHKGGAIVNINKLDWFNGQ

HLRAKCTDDIDWVSARVRPVLEQALPSSASFPDAYLHQVIRLNKDRAQNFTDFVEPSRFFFEEADLASPEAQKARST

LWKPGQSETLVRALLDRLEKADVPMEHDPLLALVKEVCKEHGAGSKVLFHALRYLLTGGKEGPGVVDTMATLGRPRT

LHRLRQAFSPAAPPS 

 



>N289_mitochondrial_ribosomal_protein_S9 

MRGSSKSTAVLGLPFPSPAGSKAALCTASSSRISSRVLPPARLHSLASSPLLPLSVLSSQRRHYAVKSKNFERKEAR

YDFSEITNRVWPRHPPPQIDYRNYVPAEEEDEEDDWKPEEDYPEPTFTADQTSDQYIYPVITPQTVPVKIDSRTGAF

LGTGRRKAAIARAALVSGQGKITINGRSFLDYFPCFFERGAVLAPFVAIERPNTFDVNVNVSGGGTKGQAEAIQLGI

ARALQSYNLAFRPALKKAGCLERDPRVVESKKAGRVKARKRPQWSKR 

 

>N290_N-terminal_MRP-25_domain-containing_protein 

MVHAGKGGGRMFVNAARINGRKSNFSLLEYIQSEVRAGESPVPPWMPATLISPPPTIPNVPHPGPLTYPEDKLRQVW

FDRHPEARKIKLKTVYVGEHRYWQHPATSFVHRQSKLIKKGYSEQDAYDVVEAEDKKAARYRELERLMAIEQAKELG

FDDLETARDLLAPPDLTQARERMLEELIDVLKAKGVPNVVPELLPKGMKWRDVLAFVHKYPQHAHFFSLGFMATHAI

ETMNPEIADAYNWIYGGEVLLDDDSVPLEEQEELNAFLDEEGFETVEDGDELDQQDLREQERLTSEAVAQYEPVVAG

ASLVEEGLFFDEDEGEDEDESEAAREEEHDEEQRIAMVKKEGEQFKAILKRIEKIYRPEQFPTTADTPWADLVNLLA

LRPQAPDVKLAQDAEQKLRKANQVKRPSGGSSRPQSQQPNKPTKGKEVELQ 

 

>N291_mitochondrial_carrier_AcMC13_(putative_carnitine/acylcarnitine_transpor

ter) 

MAAAPQQEKEKAKVDVPPKGALMGAGSGLREGLFGFGCGVLYGMTSPLIGHPFDTVKTKMQAQEGYRTGGMMRTFAT

VIKNEGFFALYKGLLPPLIGSGIFRSVQFGVYNSSWAMLRDWSFGRKEIPGTGGLEVRVVAAGVVASTARTVIETPL

ELIKVRRQMGQTWKFNELYRGFNVTWIRTCGLMCTFFILVDSGVRHLPNLINAPYVGPFLKGGLCSTISWWIIWPFE

TLKSQVQGNTPGPKGIFSRLAFVAQTGGLAGLFRGIVPGSTRSLLANGCSMIVFTQCQSLRHHFIGDEQPPEGESLP

HAPLDADGNAIIEPAISPPASSTEK 

 

>N292_pyrroline-5-carboxylate_reductase 

MRSCRRAFVLQAQLSPLTATVPYPIYKRPLPEHLIYIGPNNTSSSTHQQPPARSNNKMSEPRIAFLGAGQMATALAR

GFIDANVTRPENIIASDAYEPQLPRFQKDTGGSTKTTKSNLEAVENSDVVILSVKPQVMSTLLKEIKDAVASSPHLI

ISIAAGITIDTITKQLGSDTRVVRVMPNTPCLVGKTAAAFSLGGKATPEDGKLVAHLLSSVGLGTEVPERLLDAVTG

LSGSGPAYVYQFIEALSDGGVAAGLPRDVAAKLAAQTVLGAAQMVVQTGEHPGVLKDKVASPGGTTIAGIHALENGR

LRATVMNAVLAATERSKELAKSE 

 

>N293_ubiquinone_biosynthesis_protein_Coq3_(dihydroxyhexaprenylbenzoate_O-

methyltransferase) 

MKRTLLLAGRCGSTATALPSCTRVCRTTAAAWRVPTRAAFQSVRSTATAHGSPQQQQGAATGGSTVDEEEVQRLSES

ARLRWWDPEGEMKPLHRMNPKRVAYLRTCLTKRLGLPPLAPQPFTGLRFLDVGCGPGLLTESLARLGGEVLGVDASA

ANIQTAIKHSSGDSSLSTLAYRHGTAEGLAAEGQQFDVVSSLEVIEHVNNPELFINSLSGLVKPGGSLFLSTINRTM

KSYALAIVGAEYILGWVPPGTHQWNKFVQPTELGVLLQRAGMNLEELTGLAYQPWNGSWSFTTDTSVNYLLWATKPL

AQ 

 

>N294_putative_Oxa1_complex_homolog_Mdm38_form_2_(LETM1_and_EF-hand_domain-

containing_protein) 

MAARSRYLATTTYMATPSATIVGTPFVRMSQTSMLRLGATSRGISSSAVALALPRGTSGSCAFLLGPHAAASWRRSG

RSSATVLQWPGAGSSAAAGRLRVSEAACARYYATGGSLPDSNQSPKAVSAEDKEAVPKKTLVGRAVHSTKKVVTFIK

EGIHHYWLGSKLLALNVRTAFNIAVRLKNGHTLTRRERQHMIRTTADLFRLVPFAVFVIVPFMEFLLPIALKIFPNM

LPSTFQDTMKKEEDMRKQLLLKLKMASFLQDTLQEMAETGETHADIPKEEFLDFMKRVRGGGEVSGEEVLKFAKLFK

DDFTIMNLSRAQLSSICKFLNLRPYGTDAFMRWQISRRVSKLREDDTMIAQEGVKSLTFEELQQACIARGMPATGLS

KVALREQLEEWLDSSLNEQLPAVILILSRALSLTTASQKVDAALRETISTLPEDVVEEAELEMDLQKGTPSDRQLKL

EVLRNTNEKLREELEEEAETFKEIEALESPGSVIPEEDAEHLRDVAEALSVLASPVSAERKALEQLEAREALLARAK

TLKDQETATVVDAVVKAVKTRSDRSKERLGQQLEDLLDDLREELSETEQKLGDKMVLIDKDRDGVITTEEVALACSL

LKDRPSDAEIRNVLRVLDADEDGVVALEDVQKIRQKLEELHLEEAPAEEKERK 

 

>N295_uncharacterized 

MSATGPPSSSMNEGYVPPHMRKGGKQGGGPPPGAGGGARPPVPWRLRPGAKFLTAGLLALGVGWTFFYTMRSVSQDD

FADIDDSGNKIRERPRV 

 

>N296_adenosylcobalamin-dependent_ribonucleoside-triphosphate_reductase 

MLRCSSAGAPGSVCLPGAASHTPRACFSRFVGGYVHSSRKASLLGGQDRLVMLISSTSPTPSLRAHYSATAAPAVAK

PAAATTKEQEELLEMDIHTFDQRASAPFRLSSKFVSKFKDKQPPFGFNGLGEFVYRRTYSRLKKDGSKEEWHETVER

VVNGTYNMQKKWIETHQLGWNPWKAQKSAQEMYTRIYEMKFLPPGRGLWAMGSNITEERGLYAALNNCAFVSTEAMR



EDASKPFVFLMDASMLGVGVGFDTKGAGSMVVKGSRRDRTPELVKIPDSREGWVESVRLLLDSYFHGNPCPEFDYSL

IRKAGEPIKGFGGVSSGPESLKELHHTLREVLDKQVGEPISVTTIVDIMNLIGRCVVSGNVRRSAEIAFGDPHLEEY

LDLKNYGVNPQRAAYGWTSNNSVLAHIGMDYDDICKRIAINGEPGIAWLDNMQAFSRMNGVVDNRDSRARGGNPCLE

QTLEPYELCCLVETFPGKHESLEDFKRTLKFAYLYGKTVTLGKTHWPETNRVMLRNRRIGCSMSGIAQFISDRGLEN

LRVWCEEGYNTIRHYDDLYSDWLAIPKSIKVTSIKPSGTVSLLAGATPGMHYPISSQYIRRVRLSSNSDLLPALKEA

GLKVEPAVGSESNTAVVEFPVSVGKGIRKANELSMWEQLALASFLQRHWADNQVSCTVTFDPETEASQLKHALDYYQ

YQLKGISFLPRSTGVYPQMPYEEIDEATYQEMLAHFKQPDFRRSEAPQEAYPEKFCDTDVCTIDEAATPAAAVGAKT

DSQ 

 

>N297_armadillo_repeat-containing_kinesin-like_protein 

MSRQAPTHDAMRQLGLLQAMLAMLKPVTAGASSSSGAGSSSGGGGGVGSSKHPLTDYESVMVELTKVVANLAANNGN

RQVMGESGAIRDILRLLQDLPNEEIRENLLRTIMNLSIAAENEDRIREEGGLTLLLEFLQADDTSPALLLQTVRVLV

NLSCNETNKTIMQRAGVVDRVVVLLLGSTDVDTGLAHRLVRLLGTFSVGCDLAVYEKITDRAVAQFLVTSLRKQMEK

VEPDRDDKSFSEILLMAIWKITTERAPKFADALTRFQNLFIEESEADGSCGIDFIFPYLRLTHPDDRTLVLSCLNTL

QHLARGNDQVQAKIRGSGALGALKELYNSREPVIAEKAVELVKSLSMIAALD 

 

>N298_thioredoxin_(TRX)_family_protein 

MRRSLSSSARSASVRRAASSCASSQPLRAYTLQRNGRNLISSICARSSSSSPLLPVLAPSAGRRFYATAENGASSDS

APVTAPQPTVSPIISIQTPEEYQKLVLDVSKTRPIIVDCYADWCKPCKDLTPVIEAVIKSREGKVTLAKVDIDKVSE

VAVQLSVSSIPAVFAIYKKETISKFVGLKSKAELEDFVDAVLKKTTQS 

 

>N299_ribosome_recycling_factor_EF-G2 

MRRARVAGQSWAICSTSRAGVVRRPLSTATVIASRSCSTPLIASGRINFGSEQLPPTTSLAWIQRASYAKSSKGGKG

KKDDDDGPAVSVSELMAQTKDSLTSQMKRSVDWLTEEFAKLRVGRANTEILNRIKVEGAPLAKKGSVYVKDSFTLAI

TPFEKEQTKKIVEALRDADMDLNPQTDGDNIIVRLPKATDEYRQSLLKQATKMNEEVKNSIRRARQGALTDLKKHKD

AVSKDDMKKLENEVQKITDEYNKKTEQLHKAKEQAITGAGN 

 

>N300_uncharacterized 

MATLLRLSPLKPLRHLRNGTPLGAAFDLRATSRLINGPTEFAQVLDDAPHAAEAGHALPSTAPGALPSLQLTSRTSV

GVTRGPRVHVFSRRQFE 

 

>N301_mitochondrial_ribosomal_protein_S36 

MASTGVRQLRQHVPLIKFPQRHGAAVQSLQDAALPSRHTGGVESTPLTAPPKTTTMQTSPNLPTPAKFDIKSRGPVT

HHESMDELPARYRRALLSEEAIDLIQMGGAVDH 

 

>N302_pentatricopetide_repeat_(PPR)_protein_AcPPR5 

MWRAGGQGPRLACRSHHHHGGGGGARLMCGDVLPAEHRRRGSGGALLRFAATSTRTTPATATATLRRGQWAASLVVR

RAITGRPGAAGVLAEDMEGAVGAVGRLLASPHARDQEAGRTLATDLLARQPLPPGGGAPSALLASARCSPSVLQAIA

TNSPAEALALLKRMERSGQEVSVEAVNGLVRGCLDGGNAVAARQLFEALRQHLLGRGTTPDSATYALGIEAVGRSAK

LPEVRALIDEVLQRSVPLDGKLLASMLTALAHKEAYDDALRLRRQLQTAHPHLASPPHAQDVQRGLISASAVKGDLR

TCLEAAHELQRLMRAPPDLNTLTTILQCYSRSSLFEQEHSMLLRYLASLRSLDPAHQKEKEAHGQLRASGTEASPPT

TITTGGGGGRAEGASWQDVVHRALARGPASKAGAPSSSDPGDGALHLLEEILRSEGSFLGEQLTLRQFNPAIYALVR

LGQVDRALTLVEDIQTHGLQPDIATHNTILKGFALRGDAVGAVRYYNAMLRKGVKPTTKTFEALLRAQSEVVAREVG

SLQPAALVTAQLYNFDESNVLRAASPGHIQDAYSQLLLEMQAHGVKPKAQFLSSLVYGMCLTGLVEAALPLVVSALQ

QGDAEESGRGGGGGGGRGVGGAWLRQERADVKLFNQLLLGISLQPQPSLDMTAQVLEMMEGAGVMPNQHTYTTLINV

YANFTQHTAFPRGPPWLSPRNTPELREAGREALMKALSVYFSMRRQHLREQAASPSSSARGVPTATFNSLVKLVGTE

DLLDVSCHDIDHLHDELLLLAAHHDAPAPPPPPRAKQQRGQQQQQQDEAEAWTRLPLAELQKRYAERPLPLPAYLPA

ERTASQMTPLELLAWRDLAANGASPDRVTYNHLIFHLTASGRLPHAEHYLRFLLLLHHHHHHHHSPPPTHENPSSAA

SSSSSGPAAQAADGGGGRPDFLGRQLNPKYSSYLIKQRNDRRAQFAKLLAKTPPSAAVGTVHHEQQQRQQEEEAQES

TDVFGFDEAPGVEAGAHHHPLFLRTLWRVGEEYLRTHRFDDFVECYRLARQSYPVSATKCFGFLLRAWRTPGSPDLV

PDASAENALRQALRKHAMADPEAASPPSSAPINALFQ 

 

>N303_leucine_aminopeptidase 

MQGKAKCLLWGAASFRSSLRAGAASSSAACIFTRSATHRSPLLSHSLSPSGTKLIFVAPSTCGTTKTCYSTAAGDKQ

VDGVVVGIFEGGELTPAGQAIDKSTSGALTRRIKLSKKAAKGEVGSGEVFLDLGEDYPRVAVVGLGKHPRDVKLTSE

QEDYREGQPKPSDAVRQGAARGARLLRDAGSKVIGVESFGQFTDLPSVQLAAEGALLGLHKFDELFSKKDDEPVDVQ

PWGVEADKQEEWNRGKIIATAQNFARVLTDTPANLMTPTIFSQKVEEKFASLPNKADVKIFAHDKAWAEEQGMGCFL



GVTRGSEEPPKFLEIHYNPLGDEAQDVAPIIFVGKGVTFDSGGISIKPSEGMGMMRGDMGGAAAVVSTVWALASLQI

KTKAICLTPLCENMPSGTATKPGDVLRAKNGKTVEVDNTDAEGRLILADALVYANSFKPAAVIDVATLTGAMVVALG

AGATGVFTTSDKLWREMDEAGWKTDSRVWRMPLFSSYKRQIKSAYADLKNVGGRPAGSSTAALFLKEFVETPAWMHM

DIAGVMHSDDRNAYTPKGMAGEPVRTLVQWVRDKVEKH 

 

>N304_putative_NADH_dehydrogenase_B14.5a 

MASSKTPGLWSRIRAALRPNFTLHPVPTAPDYVQYPTNFRVPYSKTEYSPETIPAKAHRDLSTIYYWRHAAGKRSPP

VPRKPDVLKELEKEGSATGPARVGGLTDITELRITRPPGEMRKWNEIPNELYQ 

 

>N305_Complex_I_(NADH_dehydrogenase)_AQDQ_subunit_(NUYM/NDUFS6) 

MKRLTIARRPFTFAGATPLYRSAAPLSSQQRFLKDIASNSANEAPPNTDAAQVRLHMAIKGNADEVSEERRKSISAV

MGTPVEHLKRRVRIYIPARCTMQSGVHSATFWKISYPEEEKNHWANPLMGWTATKDPVSNLHVKFDTKEAAVAFCKQ

HGLDYEIEDSTTPYENITPNKDYADNFKFKVERSLEPDIY 

 

>N306_Complex_I_(NADH_dehydrogenase)_PSST_subunit_(Nad10) 

MSSGVTQKLAHFGKPQALTGLSKTEFVISKLDQIVNWIRKGSIWPMTFGLACCAVEMMHAAASRYDMDRFGIVFRAS

PRQSDVMIVAGTLTNKMAPALRKVYDQMPEPRYVVSMGSCANGGGYYHYSYAVVRGCDRVVPVDIYVPGCPPTAEAL

LYGLMQLQKKIARERNLLSWYRK 

 

>N307_histidine_triad_nucleotide-binding_protein 

MRRAIGVGRRLDVLSRQLICPSAAATSSSSTLLLTSSPASSTLAQRQFTSRPPVRMASDGDKHGATAAALKVEPKDT

IFAKIVDGTIPAKKVFEDDTTIAFHDIAPQAPTHILIIPKKPIGGIGDVKQDEEALVGHLMFVATQVAREQGLGDDG

YRLVINEGTNGQQSVRWLHIHLLGGRKLTWPPG 

 

>N308_Complex_IV_assembly_protein_Cox17 

MSSATATSSTSAAPAAAAAPTTNAAGKRICCVCKDTKKVRDECIFQFGEEKCQEPIELHKVCLRSEGFDIQ 

 

>N309_Complex_IV_assembly_factor_Cmc1 

MAQADASQTKTYRLSDDPSFLTNQEKNHIYRVQHKRAYKLCDPVVKPYVDCTKHRLISLLWACRDEKAQMADCLHEV

AERAREEVTEEYLRQRQAKRAAEDAALSKETAASS 

 

>N310_mitochondrial_carrier_AcMC14 

MNTAPAPAVDLRDLSRDNMSHLDNVPTPEFAVAGDEEGQQRAEEVGDEGEGGGGEATEKSNEAAAVQDIVSEQLAED

ERRLQMQVASGGKAAPPVGKGRGGMLQQAFEAFLRHHQGNNRIDAGQLQSVLQEAGLEMDTEQAAAILKAANVSATG

ELDFEEFYSIFVGLKIFKHLDQNKTACIQEHDLIRTLENYGLPTDRSMAEKMIQMVGEDEEGYVSFPAFFRIYLDVH

HQHHRNIDLLEHAVRYWYSGASKDTILAQNQNLTPLQDFIAGTLAGVAITLVGHPFDTIKVRLQTQQQAYGSAIQAT

LKTVREEGIRGLYKGMGSPMATIPLINAIVFAAYGQAKAYLQDPNAPDADLSIPQLALAGAWAGFVNAGVVTPVELI

KIRLQNQTENTAAQFNLNLKERLRSGLRSSLFERRIFYNGPIDCIVKIFKEKGFPGLWKGMSATVYREVPGYMGQFV

VYEYIKQYLISRQGPECTVDDLHPLHLMLAGGMSGIGAWIASYPMDYVKTHIQSASDTEKYRKNKLLLDGGFFDCWR

QMVKERGLASLWRGFGPCVARAFPANAAGFLGYEVIARLFRDQNAASTPTFATPS 

 

>N311_uncharacterized 

MRRAACAFRPAPTHSLCTAVLSSPAVGRTLATVTRNARPKFVFPADGLPLYTANRRGEFLIQAGVAVISCMAYGTYA

LTQYEAKKQTGEFVGSSDTVTKVAIGLGAFCVVTTPLFTWASTRRAVRRLWAVPRSANTNVASALRVETHSFFGGPG

KTTDVQISEIVPVGHINPAERLVRFQLRDNKLFVMTRDRGEFHNEEALQRLLNNKPVTFS 

 

>N312_m-AAA+_ATPase_(Yta12_homolog) 

MLRLRSGWSMAGRASCSAGQLGGGSRQLLSRNAALHSSYISTSAPQLASKSSAWRWSCVGQRINTLGGRNTGLPTGG

AKRRFSSRPENEGNNNPGGGGQRGGPEGEPPKVWNSPLFVASAVMGGLTLAMSTLLAFTSDGNEIDFNTFRTEYLEN

GKVREIVIVNGERARITLENEVRPTLYFNIGDLHNFERKLEEAQRNMGLDPFDFVSVRHVREENLAGDLLAVALPTL

LLIGTLIWVSRKTASSMGGGLFSVGKHKATLFTKDMKVGTTFNDVAGCDEAKQEIMEFVAFLKNPDKYRQLGAKIPK

GALLVGPPGTGKTLLARATAGEAGVPFFSISGSDFIEMFVGVGPSRVRDLFAAARKNAPCIIFIDEIDAVGRARSKS

GYNDERENTLNQLLVEMDGFNPTLNIVVLAGTNRPDILDDALLRPGRFDRQVSVDLPDVKGRQAIFNVHLKPLKLAE

ELVGTIGDKLAVLTPGFSGADIANVCNEAALVAARHRKPAVELIDFEKAIERIIGGLEKKSRILSREERTRVAYHEA

GHAICGWFLEHTDPLLKVSIVPRGVAALGYAQYLPKEQNIYTKEQLLDRMCMMLGGRAAESLIFGKITTGAQDDLQK

VTKLAYSQVSRYGMSEEVGTISFAFAEGDGERPQVDKPYSQATARLIDDEVRSVIMNAYKRTEQLLREKQSQLESVA

KLLLTKEVLSADDMISLLGQRPYGLPRKVDPNPEFKVEL 



 

>N313_hydroxymethylglutaryl-CoA_lyase 

MKRTSVMASRRRLVPCLGSTYTTRGMMPAAQGARFLSTSSSSSLEDEPRFSWFGPLPKKVKMYEVGPRDGLQNEKEV

IPTEVKVELIERLSRTGLSVVEATSFVSPKKIPQMADSVEVMTSIKREPGVIYPVLVPNDKGYENAVKTGCSHIAVF

TAASETFAQRNINSTIGDSLARYRELCKKAAKDGLQVRGYLSCVLGCPYEGHISPKKVADVAAELHEMGCYEISLGD

TIGVGTAGSTHRMLDEVLKRVPLEKVAVHYHDTYGQALANILTSLQFGVATIDASVSGLGGCPYAVGATGNVATEDV

VFMLHGMGIETGVDLEGLVDAGDFISKQLRRPSHSRVAVALVQKKKDHMMRRARGLLDELSNGKFSAPTTKTTSTST

STSTTSTSSTACV 

 

>N314_mitochondrial_carrier_AcMC28_(glutamate_transporter 

MSKPTEQKAPHKQQRVPLPAKLVVGAIAGVIGTTCIFPIDMVKTRLQNQKVGPSGERLYKGALDCFRQIVSKEGTRG

LYRGLGPNLIGVTPEKALKLAVNERLREALEEEDGSITLPHEIMAGGGAGFCQVIATNPMEIVKIRMQVQGTLPPEN

RKPAAQIVKELGIRGLYKGTPVTLLRDVPFSFIFFPAYANLKAIFSDADGNIGLVRLFLSGAFAGATAAGLVTPADV

VKTRVQVENSRYTSIPQCAATVLREEGIAAFWKGVVPRMAVQAPMFGIALMAFELQKKFILAHQNPQ 

 

>N315_acyl-CoA_synthetase_family_member 

MLRRATAITTTTGGASSFRRSSSAAVRRLAAALPPLRGLRALHSSPAALRAAPALLPRLGLVERAVGHRQRTAVVAP

ADAAVDSTANQRERSYGRLLADATALAGHLRQLAGVAPEKDMKEGRVAFLCPADYSYVATQWGIWSAGGVAVPIGVH

HPGPEVEYVISNSEASAVVIHPTFEQLVEPIARRLNVPVLTLAPQLFPARPAELEPSFFDVDLDRGAHIVYTSGTTG

RPKGVYTTHRNVEAQVSALVDAWGWTPDDHILNVLPLHHVHGIIAVLTSALWSGAKCEMMSKFDASAVWRRFTDTTQ

PQLSLFMAVPTVYAKLIEAYDQMTPEQQRHATDACRHFRLMVSGSAALPETIMARWQEISGHLLLERYGMTEFGMAI

SNPLHGQRRPGCVGTPLPGYKVRILPAAAEGQAAASAATTEHGVSGDLQVTGPAVFKEYWKNPEATAKEFTNDGWFK

TGDIAEYVDESGVIRILGRSSVDILKSGGYKISALDVERVLLEHPAIAECAVVGLPDPSFGQTITAVVVLKQGEKEL

ELGALKEWCQDRMSGYKVPRKLLALAQMPRNAMGKVNKKDLVKSIITTTATA 

 

>N316_Complex_I_(NADH_dehydrogenase)_15-kDa_subunit_(NIPM/NDUFS5) 

MSTGFGFQGAGRCYPIWRDFALCKNGSANPGECTPFFQDYITCTYGWADPENVELFKRQVALSEEQEKWQKQYGKKM

AAHVRTFETEAAYEEWKESLGAKVVETPATMDELNAFTKEKLNPQ 

 

>N317_dihydrodipicolinate_synthetase 

MKLSHRLALTSSVRSCGFAAVRGFGSVTGGQEPLFRGVFPPITTPFVEGTEDVDHAALAHNVQRYARKENGLSGLVV

LGSNGEFPFLTSAERIEVLRTAKLEAAKAEQETGHKLRLIAGTGCVSTRETIELTNAAKDLGYDAVMLVTPYYYTNT

MQNNLQHHYTEVAKNVGGMPIILYNVPPMAGGVAFTVPLIRDLAEIPNIVGIKDTSGNIVQLTEIVQKVKLPLASKG

KSFSVLAGSGSYFFPALTVGADGGVMALANIIPHVLSQLYKDFHAAEAQPHLLHQCQKVQHAVVELNQKITAEFGTP

GMKRALDLSNVYRGGVPRRPLRSLSDERAQVLVSVLERTGKDLGHLGLKL 

 

>N318_C-terminal_mitochondrial_carrier_homology 

MSDIEYQAPHSLRAAEAEAAAEQPNLSSSHSDSSGSTSSSSSSPTAPRRQRRASSLSTSAPSGPAASMQASGERRIS

RRERLSGRGFMPPASGGGGGFDEELDDYEDGDVGTTDVLLYLARRIACEFGANLAFNLPLRLVSLRQAARPLGHPQH

SLAHEVKSLISPSSSSADSWKYVLGTSAFIGMSEVVAGLFSGGVSMYFDSGHIPTVDEWHEHEKPTIYGVSRKQLAV

FAGKLLTGVFFYPFFAVAPILLATHRWPGTGQFFRDLAYNRNGFWNALALNVAKYSIIDLAPFLETKLYHYLQLVPE

EDEENEDEWEAENSSLFSAKRFIKYGLSFTSTALACLLYVPLDVLTTQMVVYPTQYSGVVDCARKVWAAEGLKGLYR

GCWANLLSEQELLFI 

 

>N319_TIM23_complex_homolog_Tim17 

MDAYRDPCPSRIVTDCGSAFAMGAIGGSLWHGVIMGWPQAPRGMRMSSAITALKTKAPSLGGSFAVWGGLYSSFDCT

FAYLRGKEDFKNSIMSGAATGAVLAARTGWKGSLKSGVVGGGLLALIEGIVFVISRQSPAQQQDFGYAPPPPPLEDV

LDVEEKGGFFSSLTNLFSKKEESKPFEMEEETTMDDFGQETKEDDFGDLFQPPPATSW 

 

>N320_enoyl-CoA_hydratase_(crotonase) 

MQRASLRLRHARPSCASALARFYSTAGSSANSEQLVRLEADHLPDGRPSGVYVMTLNRPDKFNALTEAVGEEFRAHV

ADLAAMPPRSLRSLVLTGAGPAFSAGGDLDFLWARTKTPAEDNTEIMLKFYKRFLSIRSLPVPVIAAINGPAVGAGF

CLAMSSDLRIAAKDAKLSANFVKLGLHPGLGATHYMPRSLGPQVANRLLFTGETLTGDEAARLGVVLEAVEKNQVLP

HALNLARTIALNSPSAVRLLVRTLRYDDDVQLERALLREADGQAHSYASADLQEGLTAIKAKRPPTF 

 

>N321_glycerol-3-phosphate_acyltransferase 



MADVTEASGGPHGHGEAEEQVQISNEEESTEAQNIEGEKGTAAVPVQEEEMLGQQRLNAAEYSHENLFRQRRIRSEN

FVVRRLVGNFFDLWKAYAGYQHLPGAHEPFPRTENIIKNAILKDERVIRATQKYAIEKKMSEEAAKRHVAEMIGNMI

ASFSSRITRSFEYVMTKILKRLFVSIHVDDQGLRMVKELEEKGVPVVLIPTHKSHIDYIVMSIICFHYNLPLPYIAA

GDNLNIPIVGYLFRRAGAFFIRREFAGDPLYSLLFRCYVEQILNESSVLEFFIEGGRSRSGKVLRPKMGMLSVITNT

VLEGQVDDAMVVPVAISYDKVIEGEAYKKELLGGQKEPETVAGVIRAARLLKFKFGRVDVNIGDAISIKQFIANQYV

RHQLRAETGPDDPAVRRLVSALAYRVLYECNKVTVARPTALVATALLTHTGRGLPITQLRNKVLQLRQMIVERGGFV

ASLKEDKISALRITENALNVLDNLVEKHKQGTHETVYQPKQRLELTFYKNSIIHWFVLEGIVSAALYASIKPHIRVA

QPEDISKFKVNKRDLLNDVRFVSQLLKLEFIYKPSPDIEVNFEQTLNQMQERGILKQEQVARTALPEEEQEDEESPT

MVSIQASEDAQEMFLFLCSLFWPFIDSYWLVINAFKSLLPSIIMEKNSFLERVRVFSMAQYYSGELSFIEALSTEGL

SNALEFFHEQRVIRLDRVSHSKVVTIKLRHQYHQGQGEKLEELIYNIGRFRRATFRGLAFTFKTKKEKKRINFPKSS

AKL 

 

>N322_mitochondrial_carrier_AcMC15_(phosphate_transporter) 

MTVAAFVHENYNKRQKQKSTTTIMGEHLVSAVGGALTAALSHVTSFPLDVLKVRAQVGRSWLPLGEGFRHGLAASLV

GWSLHGGAKFLGYNMLREELHDVLPWGPSNTYLFASLTAETVATLLLAPFHTCEVKLVSDPLFAPSLIAALLKIIRL

SGVRGLFAGLPVLLLRQLVAGFCKFHLFEKCARASFNYLEPGYAKDRKIKRYHRVAGVLFSSLVTSAVCAIVSNPFD

VIYTHIAASPSPLSVLDVYAQVGLTGLFAGVGYRVASTTLNNFFIWVYYDLFKELIAM 

 

>N323_uncharacterized 

MMKRVGVCGSAAERFGARGGFVAAGAARSLFSNSRGAISSSSRFYTTTTLAEGGSRTPWIPGNPPTLEQASEGAEWT

RETIYQVMYPGHVEVADEIARGVSLRSVVQGLFKKAVREGGLPPRQEERVWSKWHAALERLEHERGVTTLADLAGLN

RVAWWRTRVPHALRTALNTYVYHHRLPAAVLPSSSSSSTASSA 

 

>N324_Complex_V_(ATP_synthase)_assembly_factor_Atp12 

MRRSCASVAAGGARWGRCGHQAASRFPTSMLRQAGSDGFRFLRPSLTTMRMLGATRSYAERVKVDYHYGHEKFGKDQ

AEPASEDTTKPKVKGAKLSGVQGGSKTRRWYKQVSVGEREGGWAPLLDGRVILTPMEHPLVVPSQHNALMIAAEWEM

QQPYIKPDTMPITRLATTIMDRLVEGKPEIRHALTLEMLDYIETDTICYRPDDREKEQVLYDKQQAQLRPFLKWFSS

FFNMELMLHFSVIPEAQPEETINGLRLLLHNTTDWELGCLDTLVSRTKSLVLGLALWKGPFSVDQCIAASRIEEDHN

IAEWGECEGAHDLDKVDIYKHVAAATAFLRSLPPEQSSLKQW 

 

>N325_mitochondrial_ribosomal_protein_L28 

MIRRSALQETTCRGWTKRSQRGLFAGRTVVFGNQISFSHKLTRRTWKPNVHKKKLFSELLNETFHINVTTAALRTID

KMGGLDNYILYTKDHKLDSLFGLQLKERLKEVYELKHGVKFQAKAAPAVSVKDQWQQIIDNYNRKKEGSSSSSSSTA

SATSSPPPVAQREQSEVV 

 

>N326_kynurenine_3-monooxygenase 

MDSGTSTGAGENSGNENKSIIVVGAGLAGSLLAVYLAKRGYKVDVYERREDIRTAEIVEGRSINLALSTRGLTALEK

AGMGHIGRQLGTPMYGRIIHAQEEDPKLQFQQYGVDPKQHLMSISRTVLNERLITAAEEYPLVKFHFKHRCLKTDFA

KTSIQFLNEETGETVTATADVILGSDGAYSSVRAALQKTQYFNFSQYFLDHAYKELTLSPAADGSYQLPSNGLHIWP

RENFMLIGLPNLDKSFTITLFMPVKMFESLQTKEDVRRFFSIYFPDALRLMPNVPDQYFANPTGSLVWIKCDPHHKD

HVAILGDAAHAMVPFYGQGMNCCFEDVRVLDELLEKYNDDWDQVLPALTATRTKNTDAICQLSYRNYKEMSSHVSHA

DYLLRKKFDTMMNYFFPASWIPLYSMVTFSNIPYSEVIERSEWQDRVVGKIKTAAPVVALGAASLLALYFPRSRAFV

RQALTNLADRL 

 

>N327_3-hydroxybutyrate_dehydrogenase 

MKRTLAMMERSGLAAASTSGSRVTGTRAFATSSTPGLHLSLTGKTALVTGSTQGIGLGIAEELRKGGVALVVTGFGD

AAEVERTRQRLADLIPGDDRVHYVPADLGKAEDVEHLIKESEKKLGGPIDIVVNNAGIQHLSPIEDFPVEKWNQIIE

INLNSVFHTMRLTLPAMKERGYGRIINISSVHGLVGSKHKAAYVAAKHGVVGLTKVAALEYAGSGVTINCINPGWVL

TDLVRKQIEARAESLGVSYDEASRSLLAEKQPSETFATPSQIGQLAVFLSSDAASQITGISLPVDGGWTAQ 

 

>N328_uncharacterized 

MRRVASTRSLARASCLRRSHSLLPKTCYLSTTGCVLARLALVGVKQQRYSEELHSNHGISVGDQLAGPHQRDPHEYL

KQLSTKWSWPPPSAKLKAPPTATHFLYRAQDRMDSVEALWRGVVQPSWQAYRSGYFDDKKAWSTGFIHGASGVGKTR

FNLEFLALLADYLTSDASKAYRSPDDEVESLHAALKNSKTVVLDIRHNGLALKVDETEWPPEVILGLRLAHNYWWPH

VPYSEVYDAFRWQVREDPTLWGTFSLGRVLFAIRQHKAAPTRDDPSPRIPSMLHIAIDEIQSVFDTMAPYGGGSSVR

SAPEPLSTALNRALQGAISQSQGLYVLGTLSGTAARHATEVLHATDATSTGVLLSPLSAKTVRQIVASFQFRFEPQP

GQPEMVSGQEWLEKGGKPFERLLTTIGGNARALECLERVLKTQGSPSKPLRLNQITTELTKEVRNTFNIESWGRKGS



GQFGLLLALAGIPVTRESVVAFEEPSTPQQPPRPITVAELEKIGVVHLRPPPPSDPGQPDSWVNTWDVQELAVMEVP

FVLAKAALDLAVKSKRHQRHQLHQLLKEASRLLADFYPTAASFEKLALEHRVLRHNVASEWARRQGLTYVDAADLFC

GTICHPSLTELSFVPAATVRHVSEPAGAGVWWRAAKGGGPQASKEVPPTSVILEDGTTVELGSTSPYALLLSGSNAV

DGVLNEQLSHTPPKNVRVYIDTKHTQIGAPADDALSYSDDIKALISKRRYLAEQFPEEEHIMVITSNKRAQQPGGKP

HTAATLLRVPTAGRNETTSVDPRTCIITVTDDSLAWAMSPTLAHFLVLE 

 

>N329_DNA-directed_RNA_polymerase 

MSLLRARQPILGRSLTSGPILPRASLPSSTILRHDQLRSSTRLFTSSSASSPSSILFPLSRTGPSSSRSSTTANFAR

AKHSTSTQPKEPVFIASLQSHKESAPVTKSASQTELEKQQREWEAKRELENLEYEWETKSVEKAVERYKKISKSLKQ

LGLAFELLQGNQILGHWFEPLCAAIRAEQNAALLKTSAADAAASPKKGKKKTQKAEDRELSAYLVTIPPEKLAVITI

HETMCEILKSHHPEGAPFAALVVAVGRAVEYEYNCERLAKEGWKPQLRNRSATPTKQQICSLIRTQSRAQFEDASWG

AALHAKIGSLLVQQLLGTATIARKAEEADVAAAQSSPARLLSGAPRKRPAFVTKEEALLEPAFNHHQAMLRGKLTGF

LGCHEQVLALMEHEEVQRGVMQARYMPMLVEPQPWVAPNQGGYLVARTQVLRAKGSRMQTEVLRSASMDKVYECLNL

LSSTPWRINNRMHEVICEAWDNGGGIADLPSRTNLPELEPPADYYSDLEVKQKFDRERKKAKIANYNLHSLRCDVTY

KLQVAKECQDRTFYYPHNMDFRGRTYPIPPHLNHLGQDLCRGLLTFAEGKPLGESGLRWLKVHLANVFGNDKITFED

RVRFVENNMEHIMDSASNPLGGQRWWLKADKPWQCLAASIELINAYNSGQPETYVSTLPIHQDGSCNGLQHYAALGG

DEMGARQVNLLPSERPQDVYSGVVELVVRRLEDDAANGVEIAQRLLGKVDRKVIKQTVMTSVYGVTFIGARQQIENA

LKDKGKVSDDDMFLASRYLATSTFSSIKEMFSGAREIMTWLSDCATLIAKQGKPVTWVTPMGLPVVQPYRTKGKQTQ

TVVTALQNVMLVKEENDSLPVNTRKQRTAFPPNYVHSLDSTHMMLTALQCHEAGLTYASVHDSYWTHASSVDTMNHI

LRRTFVDLHSQPLLDDLLAHFKRTYPGIEFPPVPPKGDLDLKEIINSPYFFQ 

 

>N330_porin_3_family_protein 

MGAEESRPRYTLVPPVFKRRRPLRFVEAHEREYDEAGKEVRRLLSDLYTTDSSVSGEFFASPEENVDCYAEIHHPYQ

SVGGNTIEGSALFTVRSEPMTVEGLLFSKNGGGASITLGYRTKDDSTTSYVAAEHMVNKPGGGSGTDLKAGIFYRYK

YLSCGASVTSPLDLTLNAASQRGGLQALRQRVDGNVWAMFKQGTVALGTACQLVDGRPDALNGVICYRNQWTRPDEP

CTELTIRTTQKIADGQSAPTFHGSYYQRMVTRRKVQNPFEEANVQFITNYVDLGVETTVAATGTKMAVGAAWQVNKN

TLVKGKIGNSAFSFLVAAKSWWDPSATVALTVSKPFDGASRGTRIGLAFSIENWGGIGYHRPSDTYKRYVPMQMDRV

SDETEPDTAEALLRRQKTAAN 

 

>N331_L-lysine_6-transaminase 

MSSSAPLTREQVKNLKPNQVHETLGRKLLVDGFDVVYDLDKSKDLYLHDARTGRDFLDFFSFFASWPISHNHPKMSD

PDFKQRLLKAALHNPANSDIYTVEMAQFVATFERVAMPPQFKHLFFIQGGSLAVENAMKAAMDWKVRLNFQNGLKQE

KGKKVLHFKEAFHGRGGYTVSVTNTADPNKYKYFALFDQWPRITNPKIKFPLAGENLVQAIKDEEKAIAEIVHHLET

DGDDVCCILLEPIQGEGGDNHFRPEFWQQLRQIANKYDVLLIADEVQSGMGLTGKFWAHQYYDVVPDVIVFGKKSQV

CGFMATDRMDIVKENVFVVPSRINSTWGGNLVDMVRSRHFLEIIEEDNLVQNSAQTGAYLLQLLHGLQREFPHLINN

VRGKGLLCSFDTVTPEVTNKLKAFAYEKNMLIISCGTQTVRFRPVLDSKKEHFDIAARILREALVHIDRENKKAAL 

 

>N332_uncharacterized 

MRRASFLRSTPSSFIPVGSRRIGAAQQLPSVATGPLRSISSSTSAALPLLTKRSSLPLSRQSARWMATQGDASSADS

SKKEEQHDNDQQQKEQKEKQDDERKEEDQKKEDWEKSRGGGYKQEVNTFQKLLAVGIPVTAIVLGVKVLLDMQATGA

EDDTLQVDMNVIMGHVFQNTVYNVLDSKRLVGLLGDPLLVEPSKAKFSFTKDSAWVCYPLYAPQGHVCTVTVDLLRI

DPKGKDVKTKKPHMWYVAQVEVDLNNGKKVLMSTRMSDGLRQPFNVLTLFAKLYHDLKKQEQEFLQQQAAAALNQGP

APQ 

 

>N333_uncharacterized_conserved_protein_(mitochondrial_K+-H+_exchange-

related) 

MQAATGKGGPRIRLLVVPVLRDRWVFSVPHHAEALASHDTSSPVSGWGPKGLQRKGAELLGRAKDSFDRLPREGLKG

RLKAGVDALNRRLDPSESMLKCLTAAHRTVAPAADEAVTTRGVANDEGNQPEGLTEAERELQLEVVYPAKLSGEQVR

ATLSQLVAARTKRHQNLAYGSTAMLPVSLAMGLLPGPNVFLAWNVYRLYSHVQALRGGKLFLDLSSRNRISYSPSHE

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

QKAKAIETVDTLLQHGYGRVSVYEGGAREWNKFENATC 

 

>N337_inorganic_pyrophosphatase 

MLRATCGSRVLGRTAVTRCSVALHGRGPAMTTSVEAREVGTPDTPGYRVFFYNTEGKKISPWHDIALTEPGTRIEQG

VLRYVVEIPKGTDQKMEIATDEPWNPIKQDTRKDGALRYLKHGPVLCNYGAFPQTWEDPSAEAHPQVNLAGDNDPID

VIEIGSRVAQRGEVVKVKVLGAFALVDEGELDWKVLAIDVNDPKAASLNDVSEVEKQMPGTLGAVQEWYRVYKVAEG

KQKNSYAFDDKALDRAFTLSVLQHGHESWRKLFTARSSPKFAFDSTSGAQ 

 

>N338_thioredoxin 

MRRVAAISHKGGNGPLLARSIRSSGVPLARRGNASAADSTSQLLRSSRSVVPARAFNQWRGLATQTQPPPTASSFAQ

KKTNSPPQQKSSSAADSNIYEVNEANFLKEAIEASDKRVVLIDCYADWCAPCKQLAPLLEAAVRNSGGRLALAKLNV

DNNPTLSRQMQVTSLPTVMALSGRKVVDSFVGLLKPAELTKFVEGLLQDFAPAAPAEEAETGGNLLEEAEAELAKGD

VNQAAAKFSQALEKDKECTHLVYAGLARCALAENNLQAAQHLVKELKDKYKAKLNDPAVGKAIAAVELRAELADKSG

GSAQDLEAKVTEWRAKLQADANDHQARYDLAHALFSTGQTEEALDQILDLIKRDKHWNDEAARKLMLKIFSALGPNN

ELTTKARKRFASIWFC 

 

>N339_putative_mandelate_racemase/muconate_lactonizing_enzyme_domain-

containing_protein 

MKRATSVSRTLVGLNKQVTGPRAGTMPLLSSRHFSSTTPVQREKPRVKELRAYVVQKDEAGADYHRQQSGHWIIDTP

ISNPMSVYPPYRKSRVSWGIDVLGTVIVEAELEDGTVGVGTSIGGEPACYLIENHFSRFVEGQDVRNVELMWDQMWR

GSMPYGRKGLAIQALSAVDLALWDCLGKLWQEPIYNLLGGKTKEKLPVYATTSRPDLAKKMGFHAAKFPLPYSHAEG

EEGMRKNIECVRKHRESVGPDFPLMIDCYMSLTVPYAIALAKAVEPYKIKWIEEFLPPDDYDGYSQVKKGKGEASCL

LTTGEHEYTRYGFRELIERRCVDILQPDITWVGGLTEAKKIYSMAAAYDIPVIPHGSSVFSYHLQFAYANSPMAEIL

IMSPKADKVVPVFANLFTNEPLPDDQGYLQLDENKHGWGVDLNKDGLKLQRPYPRHQH 

 

>N340_homoaconitase_(Lys4) 

MKRFLGSSAVSICGSVHASASVRGGTRCLASNFHTSAAAWQRPQNLVEKIVQKYAVDAGGREVQSLDFVTIRPRHVM

THDNTSAVIKKFKSIAASVKDREVRVANPRQPVFTLDHNIQDRSDANLNKYKQIQEFADKYGIDAYPAGRGIGHQVM

CEEGYAFPGTMVVASDSHSNMYGGLGCLGTPIVRTDAAAIWATGATWWQIPPVAKVELRGQLPEYATGKDIIITLCG

LFNKDEVLNHAVEFVGEGVGRLTIDDRLTIANMTTEWGALAGVFPIDDHTIGWLRERESYIASARGQRKPIASDVDG

HGQHHPRINSRTIQELEENVLAADRSAFYAKELVLDLSTVRPHVSGPNHVKVMHSVDDMERRGIKVSKAYIVSCTNS

RVQDLSAAANVLRGKKVAEGVELYIAAASSEVESDSAKRGDWQALIDAGAIPLPPGCGPCIGLGAGLLKAGEVGISA

TNRNFKGRMGSREADVYLASPEVVAASALAGIIKAPGGPGANGLTAQGSVKVNSKDTQDSGEGETVAILPGFVEKLE

GELVFCHQDNINTDGIYPGKYTYNEDISPQQQAEVSMENYDPAFTKKARKGDLLVSGYNFGTGSSREQAATCLKHYG

ISLVLAGSFSETYKRNAFNNGYLVIEVPELVDYLKQKAASDKGTNELTQRTGLKAVLDFKSSVLSVDGRKFAFPPVG

AVAQEIVLAGGLEQWVEKKL 

 

>N341_Complex_IV_subunit_Cox7c-1 

MNFLRRTPLSGVRTLFVRGHGPTHGPDGRLLGQGIGTTFPFSTAETAKKKYHTGRAVWGYFVVGVVAPCWAVWFSAN

KEAK 

 

>N342_uncharacterized 

MRRIVYSASAATRAGSPFHGSTLCRLNFDSHRSLSTSLVLQAAKAGSAVEATKETKVKKAKQEKTNAESTLVTKQKE

KKEKVAKAKETKPKKAKKETNAAVSAIEQAATGEEVARFLHGVEREGHVSAALAHAGMPQEDQMQLKGFVDALEKIG

KTRPADKPWGVFKIQDDGQVEPLGLFRTEQEANVAFGDDQEPATKPKKEKKEKSADGENQKSRKEKRDEKKAKEKVK

KEEKAKKAEDKKLAKVAAKETKADKPKSTKKGSKKAETASGKEEELK 

 

>N343_Tiny_Tim_homolog_Tim13 



MAQITDQQRADFYRKQEESVGQQLFQQMVQTTKNRCFKTCVTRPGAALSKDEQKCLINCVDRFFEARAIVMHSYNKV

YQSMMQQEGGSDEF 

 

>N344_putative_Complex_I_(NADH_dehydrogenase)_B14.5b_subunit_(N4BM/NDUFC2) 

MATVCVLSGAALGLSSTLYANAIRKTYLLRAPWRHLGGIVGGGLLGYYYHKLDQHEDAKMAALGKKYREMYGALDNP

LLVQPPYLRTSSESKESSSDE 

 

>N345_uncharacterized 

MEQPDIKSGEGANDVVSSVLSESLYRGLTASVDPYFGFLASLGAVGWAAVRTGAWRTVQTGGPWAWAWAGSAWLGAV

GATWALTRTVRGIEEAQKLDYFLQSGALVPTAALRDFIDAMRPRPLWNVAVWTSFVASVGSLAVWTYRLPAGCTERS

LVGVSAAFLVFATAHLARFAADQSDAEQWTLFRLPSRRAGSSTAGDN 

 

>N346_DNA_topoisomerase_III 

MQRCGGLARYPLLRGVPGSGSLPSAMLVGPRFTNSIIGSHLHFIPRLSFTTRGRPRKSVEEVATPKEPKEPKNKHNV

AGTSDPGPKVKSGAKAKKGAEGQTTEKKTKKEAPATEAKETVPKAKKARAEKAAKPTAKLPKTTLEAVKTAKKAATQ

RAEVEAPDELLNKAEAKAPEKRPKKGKVEPTTQVATATGGAAERTEAVKEEKPARVVEAERGETTKEDAEAALPKWE

HLTQAQLKEECKKRRLKVTGSKKQLVERLQEATRPPPAAAVEPQPQGPVIRIILAEKKSAAENIARALGIKKFKKEG

AKEPGFIGNVELTPNGVQVVPDESGSGGATVVTWASGHLFELQKYAMWKLDKLPMLPSEWTFSCKGPAQKRQFEVIR

RLFESADEIVNACDAGREGELIFREIFEQAKPKAPFKRLWISSLTDEAIKEGFRKLQAGTEYDSLYHSALARTKADW

LIGMNATQVYTLSYRPKVPSFQGKEAVSLGRVQTPVLKMIVDRWKAAHNFKPEPYWELHLRCRPQGSDEHLRLKYFS

PEAASERIASEQEAEDVRHALGPVCTVQQLTHKRRIEKPPKLFDLTALQREANRRYGYTAERTLGALQGLYEHHKLI

SYPRTDSRYLTKDIFNDVNTILDGIGKHSMYAPAIEDVRNSKRLSLSNKAVFDAGKVSDHHAIIPTTNIPSEKTLAH

LSPDERKLYHLIVSRLLSCFMPDCEKQHTELVAVNKSKHFRGRGVELVKPGWRSVYSLSPFAAPQDGSSVDEKEVDD

QSTTGDGGDSIGDGDEEEATTDDGNLCSIASKLKENDTLACVLPAEVKCEHTRPPPLLNEASLLFLMETAAKYVAKK

GAYDAENEADDGAEESLKEFGLGTPATRAQTIERLIAVKYVRREGKKLVPTEKGKILIELLQKTHSSLTSPQMTGQW

EKRLQDIAKGEGSHEAFVEDIKRFTEQVVDEAKVGATRLPDFRKMMRTINQQEEGTPQTSEAAGAEAATQARGGWEE

EEEEVLGDCWKCGKGHVVSRARSNRWTCSTESCDFIIWKTTASREMQREELKELLTEGVTPFLSGFKSRAGKPFEAR

LAINQDGKVVMMFPFTVRRSAGGGSGGGHGRGGLSRRLPGITESSETDE 

 

>N347_glutathione-disulfide_reductase 

MKRFNFDLFVIGAGSGGVRASRIAAGQYGARVGICEESRVGGTCVIRGCVPKKLLVYASHYPEEFRDARSYGYSFPG

VDGKEEDTAWAFDWGRMMASKNRELNRLEGVYRNLLTKANVDLMEGRGVLLDPHTVQIGGSGGKTVTAERILVAAGG

WPQLPQIPGIEHTITSNEALELESLPKQVAIIGAGFIACEFAGIFHGSGTDVTIIHRGPVLLSGWDEDVQKTVTSLH

RERGIKLASQSGVAKIEKDPRTGKLRVFTFDSKTKAEGPVVEADVVLSATGRAPKVEGLGLENAGVKVNEKGAVMVD

EWSRTSVPHIYAVGDVTDRVNLTPVALAEGHAFADTVFGKKPRQCDYRHLPWAVFSQPPASAVGLTEQQARKELGDD

GVDVYVSSFSPLKHTITKRTTDRVMMKLVVDRKSDVVLGCHMVGPDAPEIIQGLAVALKCGARKAQFDATIGIHPTS

AEEFVTMRTKRT 

 

>N348_mitochondrial_valyl-tRNA_synthetase_(ValRS) 

MLQSLRRKKAGGGLASIHASGALIPRLEIRSSAVLFRSTFVRSSTTSRRTLTSAPRTKPPTQGPLAAAYDPKAIEGA

GWYQWYESQGYFRGKNGVPPGHNFSMVIPPPNVTGTLHIGHTLTVAIQDSIVRWRRMMGDNVLYVPGTDHAGIATQT

VVERRLQKEKKLTRHDLGREAFIDEVWKWKETHGNHINNQLRRLGTSLDWSREVFTMDPQRSKAVTEAFVRLHDEGL

VYRSTRLVNWCCFLQTVISDIEVEYESLSRRTMIALPGKGTKKYEFGVIHHFLYRVEGGGELEVATTRPETILGDSA

LAVHPEDPRYVDFIGRRAIHPFTGQPIPIVADPILVDRELGTGVVKITPGHDFDDFACGVRHNLPRINLLRNDGTLN

QHGLHFQGLDRMEARRKVVEELEKMGLYKDKKDHESRIALCSRSGDVLEPLLKPQWYVACQDMGADAARMVRDGTIE

LIPDFHKHEWYRWMENVEDWCVSRQLWWGHRVPAYKVVAEGEERAAANNKDNDTLPEDWQKERWVIARNQEEALEKA

KALYPDIAAPKLEQDEDVLDTWFSSSLFPISALGWPDNTQDLKEFYPLSVMETGADILFFWVARMAMICSKLSPTQQ

APFKKVYLHGMVRDAHGRKMSKSLGNVIDPLHVIEGIPLEQLLQNLNHNLLDEAERKKATAGIKSDYPAGIPQCGTD

ALRFTLVNYTQQTRNINLDINKVVANRHFCNKMWNATRFVLSYAESTPVAQPEPDDLASKWILSRLSQVVTKCNQGM

SDSEFHVATSSLYDFFLNEFCDVYLEYAKLYISGEPRPRQAQIKNVLNTCLESYFRLLHPFMPYVSEELWQRLPTSH

GQEKEDCLMHAAYPLAANQVAAWRNEETYEKPMEEVLRVLHAVRSLRDGHGATPLKYSVSIHTTDASLYDLLSNEAS

VIRHLARASRIDVQHNAAEPEGCGVRVLDSRTQIFLPLLHLGGGDHQQTTATSAEVSLSPENVANLQKEVEKMNKRK

KKLEKEIEWIEQKVAGPYYLDKVPLDVRNQDKEAKAEAEKQLKDVERSIRSVSDFMHKYQPL 

 

>N349_amine_oxidase_family_protein 

MDTAPLEQGSNWDVVIVGSGLSGLTAATRILQENKERKVLIVDAVDWFGGRTRSIELAKYDSKVSIGGTFALFEHND

TLQLAKEINCSPTETLKISDVNFNQFSKALFDPSGLPLFFKLMYKGAKIVKEGKIDWSCKTAKELEKISLEDWISKH



WILNKFNPNFTREFFYLLETFPNLHGVSALVCAIALYVRFRGIPRNGIEIPPKVLRWEGGTGVFTQALVESLSHHEN

FRLKLNSPVEQIIQPAINAGANAGPYPVQVVVNDNHTGSVTVNAQYVVVATSPLAAAPANLGGTINYTPALEPGAAQ

LFSSMEATPTVSRQILVVYKNRWWKKQGGGMFIMPPYATHVNEMGVWGNVVDGSMKDERKAGIVRIFVDSRRLDGMS

PKQVEQSTIDFLKHLFPKQHDLVEGYEEIIFHDWNTAKPTIPGVTFTYAPTNNGVLSKFGKYFTQPYGRIHWGGSER

SVWGANWMEGAVERGNDVSEELMKMAGWVGPDYNVRKTAATLRVAKRAMPVAAMGAFAVETSAEEDDLEAEPDLEPI

KLLPTPTSPLGLAESLQPDDGDKLDIHELYTRVSQVEKPRLLQENDVWISPQMCLDALRELEKAKLLKKKRAAEAEA

EAEAEDEAEVASSSSSSSSSVPHPATSSSPLLAGVTPRPAHLPEGTTPFSSSSNEKPTVQQLQAVPTLRGEVPAFLL

GLTVGVFVTMAAFRFAKGSSQ 

 

>N350_methylmalonyl-CoA_epimerase 

MRRSSALARGFAPLRSNAPASALFTTRRTLTTSAGASQLAVGVGKLNHVAIAVPDLEQATSLYRDVMGAKVSEPLAL

AEHGVTTVFIELGNTKLELLHPLGENSPIANFLKTKPSGGIHHICLEVKDIHAALEVLKAKGIRAIDQKPKIGAHGK

PVVFCHPKDLNGVLVELEQV 

 

>N351_mitochondrial_ribosomal_protein_L13 

MTTSFAPCKQPLTNTHMWHVVNGRGLKVGHAASRIARLLIGKHKPTYNPAFDAGDYVVVTNAEKLIFTGDKWKQKLY

RWHTGYPGGLKEVKAKDMLYKHPDAIIRTAVSKMLPKNKLRWERLKRLRVFVGEEHPHEGQVSQGYHYQVEPQSRSA

VDPALAAFRDQVVADPDAFVRKYGGGKFSIVPQEQGMAVVATKIKGTHAHAVRSFGNTRSLRAARLDRLRKVVEDIQ

SAQAREAAKRDPL 

 

>N352_Zn-dependent_alcohol_dehydrogenase 

MKAATTKLATRSRPVTPMLSPALLTRCSVGPTCTSQSLLARRFSSDVKKTMKAAVVPQYDLEDSDEVHPASLIVRSD

WPVPSLHDVESRHDEGDVLVQVAASSVNPIDSMLRRGYGRALLEATAQGRSRLPFIPGFDVAGTVVDVGTGVWNWKK

GDMVWGGAELFRNGAHAEYIAINQHALAPKPANLTMEEAGSLPFVALTSWRGLVDTAGLSSSTSKRIFINGGSGGIG

VFSIQLLKSWGHYVVASCGERNVEKLTKLGCDQVLDYRSPQFQQFLDTPESVDVVLDTVGGAKSEARGLRVVKPGGH

YLSLRGPLATMTDSGGLVGGLLGAATTIAQKKLAAFTQDRRHVHVDYVIYKPNGDALREVGKLVEMGRIKPDIDRVF

DLGDIREAHQYLEGGHARGKVVIKVM 

 

>N353_Complex_I_(NADH_dehydrogenase)_ESSS_subunit_(NESM/NDUFB11) 

MRSATRRATLAVPSARSIVSTSSLSSSSRLLATHAAPGVTSAGHDFKADEHHDDHHHDDHHHEDGPTGYLWSRQPGV

KYPRESWEMITYVGIAATLLLGWVAISKSGKVSVEEFGQMEIARRRREREQGQPQPEPLQLQVDPTKFRKTPQVTEH

GPQ 

 

>N354_alpha/beta_hydrolase_domain-containing_protein 

MQRQMRNRLLRSSVVNFNATPLASHARILSRTLSSAVSEEHPYLHTTAKAPPPEGTVVLHNTAVTSRAPKAFSRPPL

AIAHGLFGAGINWRSVAKKITPACNVNSLLLDLRNHGSSPHHPEHTYDAMIGDLHYLLTQRYGINTFSLMGHSMGGN

MAMRMALKYPDLIDRLIIVDFAPTSYQSIEKYKDYIEIMQSIDLTAIKSRGDVDKIMAHTIHEPLLRAFLVSNLVHE

ADKSWRWRLNLDALKRFIGPIRSWDIQPQEGLQYKKPTLFVGGGKSQFIKPEYHEKIHAFFPNAKIEMIPDADHWVH

FEKPNEFCHAVESFLHRTQQ 

 

>N355_uncharacterized 

MRRMARPAPARFLLAGPPLPTRGATSLLSAPSARSLSASLASKWPVRASGTRRFFVSSTIIHRQARDNVVDAEPVQP

NPGQSSPPRSELPQQQIDEQFDRVYEKLFNKKRPARGERDSHDAANPFTQDWRERLFDIMFSNAGNLFMMTVVASLF

FQIMREQGEHKEYKRLTTARLDDAQHALRVCQAQVHQAADARRQELASALERTNTAVPPEEVKRLVDQLLTSLVADI

DASLTTDESKATTQTEASSDSALVDTNTPATSSTAVATTAEGHQAGYHKVV 

 

>N356_nicotinamide_nucleotide_transhydrogenase 

MKARACLPLGGASSPNLSLFKRIGSYVPGRAYFTTRPSASAVSSASNGGVPYSRLTIGVPKEIHHTERRVAISPANA

RLLTKQGFKVVIEDNAGFNAKFLNEEYVANGAEIAANSTETLAAADIVLKVRPPLENKELGRHEVEMLKDRSTLISF

LWPAQNRDLVDRMVAQNKGLNVFAMDAIPRISRAQTFDALSSMANIAGYKSVVLAANHFGRYFTGQITAAGKVPPAK

VLVIGAGVAGLSAVATARSMGAIVRAFDTRPAAREQVQSLGAEFLEVLIKEEGEGGGGYAKEMSKEFIEAEMALFAK

QLKEVDIVITTALIPGKPAPRLITKAMVDAMKPGSVLVDLAAETGGNIEVTRPGEIYTYKDITCIGLTDLPSQLPTQ

SSTLYSNNITKFLLSLTPADGTKNAFGINLEDEVVRGSIVLHNGQLVWPAPKPAQPAVAQAMAAAADQAVKELKKEE

LVQDPYKAALKNITMTSAAFTAALALGTFSPPGFDTALTTFALASIVGYQVVWGVTPALHSPLMSVTNAVSGVVGIG

GLHLMGGGYLPDDMPSLLAASAVYMSAVNVFGGFKVTGRMLDMFKREGDPKDYGYLYTIPTGLFIGGALAAQSIYGP

QSLHSLAGLVSAGSCIGALACLSNQKTARLGNTLGQVGVAIGVAATLSHIAPSPEVLAQMALISGLGGATGLAISKK

VAITDLPQLVAGFHSLVGLAAVAVSVAQYMLDYDTFAMDPMGNVEKGAIFLGTFIGGVTFTGSLTAFAKLQGLLNSK



PLQLPGRNVLNAGLALSNVGAFAGFMSTADPIAGLGYLAYSTISSFALGAHATASIGGADMPVVITVLNSYSGWALC

AEGFMMGNDLLTIVGALVGSSGAILSYIMCKAMNRPLLSVIFGGYGISTAPQTQLSGTVQECNVDEAVEMLTNAKSV

IITPGYGMAVAKAQYAIAEITKLLRENNVNVRFGIHPVAGRMPGQLNVLLAEASIPYDIVHEMEEINEDFPKTDLAL

VIGANDTVNSAAEEDPNSLIAGMPVLQVWKAKNVIVMKRSLAGGYADVPNPVFYKPNTSMLFGDAKKTCDALLAKIA

LHYNVDRE 

 

>N357_esterase/lipase/thioesterase_family_protein 

MRRTPLRGALLFHNKSGSVSSLSSILAPSRILPTPAIHSASSCASSVRLVSQARLLATQANSKNLKISNEENQIEKD

WKQEAKELREELRLLKEAVRLLQREASSTNKPVRAKKSAAAAATHLEDAASPPSTLATELPPLPPATTTKVEVTVTD

ASVKEDRVNRDVKEMVKRALLALRGPADATVTPDAANSNWQARLKKLMRQDDVAWVDRLLASNVAKRLPSETDWDRL

LEQTKNLSKEVKEVKVKKWLAEHKAVAWLQTRLEKLNTVNPKVEWEQVLTRLKAIPPGILSLDHVRTLQQQSKTLDG

DAQVNRKQLEWMAKVAARLAKNQAKRKVNLPEVPAPTKYPIVLAHGLGGDKPFLKCFMGIPEDLKPLGVPVYTPKVA

RYGTVFARAETLKEQIMQVLEETRAPKVNIIGHSMGGLDARHFISNLGGHEVTASLTTLGTPHRGSSYSDWIIAMTD

AIGLERLFQAQILPFPMEGHHHVTPKFMKDVFNPQTPDHPDVAYFSMGGSKKIARTHPLFICQRILSKYEGLENDGL

VSVESSKWGEYLETLDMDHAAMINWSYQYDARELYRRLVNLLRDKGF 

 

>N358_rhodanese-related_sulfurtransferase/oxidoreductase_family_protein 

MQRSRLISRSSGSSLFQRRPACEHNVARLVTGGLGRRFLATSPAGDQAPAFGVLQATEAKSHLPDFDLLLDVREPDE

WAAGVIGTPKTITLGRVMRDVATDELQSLKGKKLLVYCRSGARSALACGVLAKNGFQVTNLAGGFRGWREANSSSSD

APPNKA 

 

>N359_electron_transfer_flavoprotein-ubiquinone_oxidoreductase 

MKRLSARLSPSASAAALGVRVSSRHLHLARTAQVQSSSSLLPRAPITSSLRSFRTSPSLRQDDDPRKQPRESDNVDV

LIIGAGPAGLSAAIRLKQLANEQGKEIRVVVLEKGAEVGAHTLSGAVIEPRALNELIPYWKDKGAPIYTEATEDHFV

FLGEGFHVRLPTPPQMHNQGNYVVSLGNVVRWLGEQATELGVEIYPATPAAEVLYNEDGSVKGVATVDMGVSKTGEP

KDSFTRGFELHARVTMFGEGCRGSLTKSVDKKLGLWKESMAGFQTYGLGIKELWQVDPKKHKPGKIVHTIGWPMDFS

TYGGSFLYHLENNYVAVGYVVGLDYTNPYLNPYREFQRWKHHPFVKDTFEGGQCISYGARALVEGGIQSVPRLAFPG

GLLLGDSAGFINLPKIKGSHNAMKSGMVAAETVFEALDQEEHTIDPKAYPDRIKSSWLWEDLHKVRNIRPYMAKGLV

PGLALSAVDTYVFRGNAPWTLNHHKPDHEATKPAKECKPIEYPAPDGKLSFNLLENVARSGTNHGHDQLCHLTLKDS

TVPEKINLPVYAAPESRYCPAGVYEYVDSKLVINYQNCVHCKTCDIKDPTQNINWVVPESGGPLYSYM 

 

>N360_dihydrolipoamide_branched-chain_transacylase_E2_subunit 

MRRFASASTSRAPASRSIFSRALRTNATRNVPRVECSASLMTGCRGVLAKETIPLSATISTARRGFHATRVASSGQT

IQFNLADVGEGITECEVLKWHVKEGDRIEEFQPIAELQSDKANVEVTSRYTGKITKIHYAVGDLAKVHTPLVDILLD

ASESAAPAAAAAAPSPSSSSSSSSQSSPSSSSSSSSGHSGPVLTTPAVRRIAKENSIDLSKVAGTGRDGRVLKEDVL

AYLEGSPLAHQAPPQFALPTAAGAVPPLPPSVTTTTTTEAGGLAHVVARKAVVGADREVEIRGLQRAMVKTMTAANQ

IPHFGYSDEIVVDQMVALRDELKPIAEARGVKLSYMPFILKAISLALKSYPVLNSSVNADVSKIIYKASHNLGVAMD

TPQGLIVPNIKDVQVLTIFEIAQELNRLQRLGKEGRLGKEDLTGGTFTLSNIGVIGGTYAKPVLMPPEVTIGALGKI

QKLPRFDERGNVVPTHIMIASWSADHRVIDGATMANFSNLWKNYLENPKAMLMDMQ 

 

>N361_universal_stress_protein_family_member 

MAEKRAQKTKKDGDGNYEEDLDTYFVDRLRFLNQRDHTTQHLKQRFKERNGRLEAQEETGDADKATTTQRQVVDDEG

LAVVCVDGSPAADEALRFTLAQMPHARSLVLAHGIRVSLTSSSSSSSGSTHAPFGEDEETEALHQALERRYLKMCRD

AGRHCMVKHFTYTTRGGFGHAVCYLADKKDAAAVVIGQRHPRPLLGASGTAVMKYCGQRPVILVPESRASVATDREK

EKPTAVGHH 

 

>N362_mitochondrial_ribosomal_protein_L9 

MRSSVFRVGGVSPLALSSYAPLRAGSLFRTSSILPQHDWTALVSSRGYATKKTAAPAKAKPKSKASGPQKSNKPVKN

KKIKIVLTSDVPSVGVKGEDVEVAKGFARNYLFPQKLAVYCTEENLKLYEADRANIDYEKRQKLQELAKAKKRLSKV

EVLMKRQIIQVQPEQILHAPVTADNIVEKLWLQHKIQLAKDQLDLEAPISQLGTFSVPVKLEDIDVPLKVRVQAR 

 

>N363_L-threonine_dehydrogenase 

MRRTAVFGVTAQGGLSLGGKSGARSATALFRSSSPIAATSDRRTYSVEKKQPKVLITGALGQIGTELVPLLRQQYGA

ENVVASDVRKASGPVGDGGPFAYLDILNMADLERLVVEHKIDWLIHNASILSAAGERNPQLALEINVKGLTNALEAA

KRHNLRIFAPSSIAAFGPSTPRDATPDLTIMRPTTVYGVSKLYAELLGDYYHRRWDVDFRSLRYPGVLSSVAPPGGG

TTDYAVDIFYWALQKGEFKSFLNKDSALPMMYMPDCLKATTMLLEAPTEALKQRTYNVTAISFTPEELAAAIKKRIP

NFRITYEPDFRQAIADSWPASLDDSMARKDWGWKHDFDLEAMVDDMLAKLRIKLGIKQ 



 

>N364_UPF0041_domain-containing_protein_1_(putative_pyruvate_transporter) 

MSGSAWTKLEQRFFAKYHGVEGGVLLKGPFWQNLAQKYPVFGKVNNALWAAPAFKWGLAIVPLYGILEGKPAVKDLD

LNQSLALSLTGLVWTYYGFLVVPRADLLIAVNVALLSVNGYNVYRKINYDKQMQAAQAHA 

 

>N365_AAA_family_ATPase-like protein 

MKANARGLAQRVCGSSHTRLVSTGGQALRSAARSKADKPLRPKFDVLTSHKSVFEYTLGCTLGLAGGYIIWGQELKK

KADAIRELKEALKPEIVEVDPLQRLDQSHSDSQVYTVVLTGGPCGGKSTALATLTKHLRAQGYEVYSVPEIPTLVFT

AGVPTISSMNEEQLLAFEKQILTTQIQLEESMKKIASAMDKPTVILLDRAALDISAYLPYSFWKKLLQDLDITEKQL

RERYTAVVHLVTAANGAESYYTTANNAARTEGIEQARELDDKVKHAWIAHTRTFVADNTTDFPGKMQRVCSFLDDVL

TSQHKAAPTKETPEVK 

 

>N366_iron-sulfur_cluster_assembly_protein_Nfs1_(IscS)_(cysteine_desulfurase) 

MKRNSSSITHRGALLRKGWPRAAPSAAPIRLSSGAARMASSVPSATQGGRSVYLDMQATTPVDPRVLDAMLPVYTEA

YGNPHSRTHHYGWETQDLVEDAREKVARLIGADAKEVVFTSGATESNNAAIKGVARFYGEKRKHIITTVTEHKCVLD

SCRVLEAGEGFEVTYLPVEKNGVLDVAKLEAAMRPDTVLVSVMAVNNEIGVIQPVGEIGQLCRRRGVFFHCDAAQAV

GKIPLDVNAMSIDLLSISGHKLYGPKGVGALYVRRKPRVRLHPIISGGGQERGLRSGTVPTPLVVGLGKACEVALEE

MERDGAWVKHLFHRLYDGIRARVPEVYLNGDLERRYHGNLNISFAYVEGESLLMALKEVALSSGSACTSASLEPSYV

LRALGVSEDMAHTSLRFGIGRFTTEREVDHAIELCAKHVDRLREMSPLWEMVKEGVDISKIQWTQH 

 

>N367_cytochrome_b5_family_protein_form_2 

MAAPAKTYTLEELKKHNTTEDIWIAIQGRVYNITPFLEEHPGGDGVLVDNAGLDCTGEFEAVGHSDEARATLEQFYI

GDLVTADGAPVKSEKAPVQPKVSLADTKAPKPKVAAPAPAVWKQAAVPLLIIAVGFVLRYYFSS 

 

>N368_uncharacterized 

MSDSVVAVPPSSSSSSSASTQGVQTRLSTSGAVVPIRQLGFISRFTKSIKKYLLQPFVVGFAVALGMSFGYSAYDAI

VHRVATFWKS 

 

>N369_mitochondrial_ribosomal_protein_L4 

MKAAGRHCARAPRSNQRLISSAALSLGVPSPSSTAGHLRFIASRTPLISMRYPRMSPILAQMGVHSSVPSSSIFGGV

KEEQKEHNKAAASDEEDEEEDAELDAAEDEAEATAVVQRATGLIDGTQRWAPTLELPVESFLNEEQQGPLGSVTLNP

NIFMVPIRRDILHRVVVWQLAKRRQGTHKSKTKAEVRGGGRKPRPQKGSGRSRQGSIRSPLWVGGGHAHAKKPRNYY

FPLLRKVRKLGLKTALSLKFAQGKLKIVRSTHVDEAKTKNLARVVEGKDWSKALVIDGKSVDDSFRKASNNLPSVKV

LPVGGCNVFDILNHDLLVLSLEAMQHLEELLLEENEPTFYPEPATFQAKEETLA 

 

>N370_DUF607_domain-containing_protein_(putative_calcium_uniporter_MCU) 

MHRAATARTAASRLCGLATTSSMACAPSSALLRGFAASGALLRPSAAVRRLPSRRYASIAEVKEPLEDVLRKAQYRQ

VTDALERDGSRVRVSLAEYLDLCKQYNVEEAEARELLKSLHKSGRVLHYENSPELAATVIVRPDALAASFVKLLDVQ

GEYTKGFVQAKQQELDALRQELQELEVTRQGLETKAYQRADNWIRLGLAYIVLQAGLVARLTWWELSWDIMEPVTYM

LTFTTGIGAMAYFTHTGTEYTYEALRRHLAEGRLKKLYRKHNFDINRYQELQRAVVQTEVELAAPEVHLLKFQTLAL

Q 

 

>N371_deoxyuridine_5'-triphosphate_nucleotidohydrolase_family 

MSQQLVLRVKRLSPNAVLPFRATVGAAGYDLCSSENCVVPGRGKALVSTDLAMAIPPDHYGRIAPRSSVSWKNHVDV

GAGVIDADYRGHVKVCLFNHADADFTIQQGDKIAQLIVERISLPDVEEVDDIDATVRGEGGFGSTGVSSKH 

 

>N372_acyl-CoA_dehydrogenase_family_member 

MEDGGQGFLQDPPRLGNQYIEDTPLREVLQRLLPEDVLQSIEPDLQRFGWRVVEECTLHGKNIKQQPPVLVQYNAWG

RRIDQIRIGEGWKRLNDVSAEEGLIAIGYERKQKEYSRVYQFAKMHLFGPYSAVYTCPLSMTDGATRLCEIMKPRVG

DDSGTPYSIHDLFDHYTSKDPAKFWTSGQWMTEKPGGSDVGNTETIARPVPGDKLMYRLHGIKFFTSATLSETAFAL

ARVIDDKTGPTGVAGSRGLSLFYIQLRDDEGNLKNIKIRRLKEKLGTKSLPTAELELCGTPARLVGQVGRGVATIAT

LFNITRIYSASASVASMRKAIAVARDYAHRRHAFGKAIAELPLHVQTLAQQEVAYRGCLQLLFHTVLLEGKMETGRA

TKGENDLLRVLTTLGKLYTAKLSLATISECIEALGGNGYMEDATDLPELLREQQVNTIWEGTTNVLSMDILRILDRE

PNAFVEYRNHINRVVALPSLSAPLKDCADQVRQAVKALTDIVEAITHDMDTDKRHVFSQSIARDVSYAMAAAFIAAL

LIEHAAWPGGGEAGLTGAEDGVRTFAAQQWCARHLAGHVLALNDALNLAKLNRKKASYEATRKLGLDVDPNGNFRGM

GDLCPVTGKYRASY 

 



>N373_mitofusin_GTPase 

MRRTTAATMAQGRVVTTATFSTSAWLRRCGSETTSALMPSTSSLGRSAASRGVASARLHYPRPRTSLFGDAPGSRGA

AAISSSLAFNRHLLPAASSCRRRQATATEVSLQKQGEGKEGLRRVLNADQAALLQQEICLLEDVLAFLQKIGADQED

VELLKQTREQLEELFLLVVVGEFNAGKSAFLNAMLGKKYLKEGVIPTTSKITSIRHGETASSVLPTEEPDREVIYLP

VDWLKDLNLVDTPGTNAILKYHQQITEHFVPRSDMVLFVTSSDRALSESEHQFLNRIRQWKKKVLVVLQKVDLLEDE

AQLEELRSFVAKGMSQLLGIQPKIFPVSARLALKAKQLMAKENASAEEKAEAAALWEKSRWAELETYILKSLDAGER

SKLKLKNPLGIAHNLLNKYKDVTESRLQVLAKDITSIEHIEEQLEEYRKEMKRDYEFQQNRIDNVLLELANRGDAFF

DEHLSLSNIFALARSEKLRGEFERTVVAETAIQIERSVSDLIDWTVDKNSKQWRRVVDYALERAAHHAQSEGLIGKV

ESEFDYNRAKLLDTMGAGVRNVVASYDKTEEARQLANEVQTAIYSTAAIEVTALGVGSLVVASLLDFTGVLGAGALA

ISGLCVLPYKRAQVKRIFNEKIAGLRVNMRGVMHAHFDRELADNIRKIQGSVSPYTLYVKTEKEKLTKTKTRIEDTM

KRVSNSIHSIDLAFQGESAEAPEEDLQ 

 

>N374_putative_Complex_I_(NADH_dehydrogenase)_ASHI_subunit_(NIAM/NDUFB8) 

MWKQSSRVAVVARSRAVVPSSSGLRRSAGALLPRRAGAETEPEWKLYEEGDPNLFDNWKGKAPGALAEQVDIDPNDW

HAMTPDYDTSVSIQHALISLGTAFGVLAGFYYFCKAIAPEPALIPRNDWRTVPPSIVNDQPGTPYTPRPQ 

 

>N375_uncharacterized_conserved_protein 

MSNVEVGAVAAAAAGGVPVIAQAEAEAVAVEAADEALLEEEEAANSKRVGEDEAGVARTMRRWTASGCGEVHWERSC

GAHFLRSFARNFAVGSGVKTLLNLVGFLLRKRRKGKGVPKRLVPKLVKLVDLRWGFFLGSLAAVWKAVSCLSRRAII

AHAGADPCDLAQVRALQPRFAAADLVAGAATGLSLICVRPEDRRTLAIYSLVRSMEFFFAFLGRQQILPAWLLRFSS

HLDVLLMCATAGQVLYCYAFEQDTLAPSYRNFLNVHGGKDPRVRGFIKHTHFGLPLELDHLKSFSRERKIDPEVARQ

NLLNFNICTVLHPHETCVQHFFTFAWAGFKRALPLYAPLHIVTTLVVLLAKLTSKVKESVKRAGSFSNLSRSFSIDD

FIEATDAQQQTHDGAHAPVPAQPPARKEPLQAALDKAQAFAARMLKVLTKRRILRVTSFTLALVRRVIFNIVRSSVF

LGVYCSAAWLAACFAHNMSGVKGPFWVRLHLMFSGLACLLEAKSRRIELAMYCIPQALNSAVNEAIKYNKLPRWLVN

LRHLDVLFFCLASAVTVFCYKNDPKSIRPSFYFLMKWLWA 

 

>N376_peroxiredoxin_(PRX)_family_protein,_bacterioferritin_comigratory_protei

n_(BCP)_subfamily 

MSLGDVAPSFALESDEGQVVHLHDFRGRSVVLFFYPGDFTSVCTKEAEHFRDSIDAFSAKGAVVLGVSKDPVESHRK

FKKEHKLPFTLLSDLTGKVHRKYRVAGSLGGLLKGRKTFVIDKEGIIVHIFESALNWKMHVSEALAHC 

 

>N377_Complex_I_(NADH_dehydrogenase)_B13_subunit_(NUFM/NDUFA5) 

MMRRGLTLFASAGVRTVPTSSSRLFLTTSRLASSDAAPSPVPRKNVKASTGIAGLDVVPNAREVLIGLYNKYLAELQ

VIEPTSPYRKLVENMTRERLRIVEENEDIAKIEELIDNGQVEELIQEAMEDIKEVPWWAEHKPWEDSPHKRIPVFER

EF 

 

>N378_mitochondrial_translation_elongation_factor_P_(EF-P) 

MRRHLQQSTAGSVRFLHAGGLRASAASSSLFSHPRHVVSLQSSVQLPSSVQHRRNYKAPISDIKRVWVIEHLGKLWE

VTETSQSRKTAQRRAHINMELRDLAAGTKKSERFRVEDRVETIILDVHKCIFSRSEGKKLLFTNAETGEEVSVKKEM

VGPAEAYLKPGTSVARLSVHNGEAVTVKLPGKAVVTVKEADSTQSATAGYKKAVLDNGRTVRVPPYLEAGDVIIVSL

PDEVYVGKSDGSALADDGDEEDDEEDDDDDTDTDDEDEDEDEDEDDEEDEEDAKKK 

 

>N379_DEAD/DEAH-box_RNA_helicase 

MLRIGGHVVPRGGGLILPAPSWGGFRGGPTASLLGIPSRLHLAISSPFLTSAKILGRAEAGTHRLRRLGTPTGREKR

QAGEDRVARRRPSQDDDHNPMLNEVRQKREEVQSEIQRLRERARASSQRSSNNNNNNKAAKQRVEEKEVKREHAGAE

DSASGRQKPLLSVSELRVKYAQGKELLKKQKEHREGRKKKSKKRQPKFADLGLIPPLLQAVEAKGWQVPTDIQQRAI

KLILRGHNVVCSSQTGTGKTGAFTLPLLQRVHKRKQDDERVGIVRGNGQPLMLAVTPTRELAEQLVTEARALAQHLS

PPLNILEIYGGAENQFQVKALKTKNVDILVATPGRLLHYLKQGEAGLDKPEQTVFVEDDESWGDEDDVDDDDEGTED

EADDGDYDDDEEEEEDEEIRESDTLVMPTPKGAKVRSKREQLLAQKMRADHMAAQMPGGASGGAQQYQSPVAPGGLL

DLGFVESLVLDECDKMVELGFFPAIKQLYRLLPKPKKILRGGKKKGDMQTCLFSATLSPRIEDVISRFSPKSQLINL

NVDLQPPSQVKHLVFPVSNRRKRALLTYFLKRKGSPFMKDQKALIFCRTKQRAERLAQTLEEDGFKALPIHKGLTVT

QRRNAIQMFRDGEVQLLCSTEVMARGIDIPDLPFVINFDVPPRGEDYVHRTGRTGRAGNAGTAINLVATAPYTLKLG

GRVCEINEQHYLKDIETFLDARSLEIRKVPGPWKDEPIDIAQDPEAQKQKQLREEGVLTLLKRKDLVGKVQDIENNK

RLSLYEKMKLKVSIKSALNEKQKSDRRKAGLVDDEDDEAAEEQKTSPAAGRKMMKKKSASGESLLPSLRNFKEGRYE

DLLVEFDKKKARKAGVAVESPDKTEQKRQQRKKLRKAVRHMEQRGLFDGDHKKAH 

 

>N380_uncharacterized 



MWASDVDFEASLLQQGDAATDLVEHMTWRTRRFPGLHLPNRAALAREWAVARGTSTRLLVTTLRDPDFFANTPAQTA

AASGAWVPWLSFVHSQPEAALGVMGDGMRAQVVGALDVVPGVRLSTNFGVIPASANDPRGSLLNKGIGLIPKTESEL

ECYAIDGLQLSLTHATASLEGVDYVVNATVSVNPMALARRFAAASKLETPKRAFLERWQLEARITRIKPLNQPALGL

PSLAVQYSHPLGPAPGDGRRVPRLVLTAKAQALNTLRLSVTYDPVDILAALDEGASQGKPAVTGVCASGVLSVSPSA

RAMQCLGTLRYYGDGYRATATAGWAVDPRQPSAAWTGTLSWVQRARNTSVGAFVSGGRFNDQLVTPRFGITLTHHI 

 

>N381_short_chain_dehydrogenase_family_member 

MNSNKIDLGLKGKTIFITGASRGIGLAIALRAAKEGANVIVASKTDSPHPALPGTIYSAAKEIEAAGGKALALKCDI

RNEEDVKKAVEEGAKHFGGIDICINNASAIFPKGTLDVPVKRYDLMQGVNTRGTFITSQACLPYLIESAKKGRNPHI

LTLSPPLNIDAKWFKDHTAYTISKFGMSMCVLGMSAEFKDRGVAVNALWPKTGIATAAIRNVLGGDDLMNQCRTPDI

MGDAAYYILTSPATECTGNFFVDEKVLRAVGQTNFDHYAYVPGTKEFWPDFFIEEQDGDGVGLRKARL 

 

>N382_alpha/beta_hydrolase_domain-containing_protein 

MSSRVVEYFLRFPHRQLARVVVCCEQVSMNKVAGFFVVLLAVVVGLVVLYPGAAQRALVTGLIKADVLLLKHWYNVT

STERSLESIALEHLLRFQAYTLDVAATRSNLDAYGRLLPLGPGVVAERVNISRHDGTVLPAYWITPPGYNNKTILFY

LHGGAYIAGSFTSHGGSVAELARRAGAKVLFVEYRLAPEHPFPAPVEDAITAYKWLVYDQKVAANRTVFVGDSAGGG

LVLLALLALQDEDKGTIPAPAAAVTLSAVTDMSADRPSYLKNAESDTLVKEAFVTWAASQCTKTRPEDRAARKSHKV

SPIFAAADKVAKLPPLYMSVGESEILHDDTAHFAGKALQAGGDVKLVAAPFMQHVFPYFYHFVPEADQELTQIANWV

KKQQQKI 

 

>N383_putative_mitochondrial_escape_protein_(RNA12_superfamily_member) 

MFRFSTNRVGCGGAAHHLRLSPLPLSSSSSSLSLSLSGRLLPSSSLFTTSSSVTASTTIRGLPAKRPLVWGTQSPTA

TTASSPFGSRSLLVNYSGCRRHNSTTPASSSESGATPPTAPPSGAGSSAAEAAARKKAEAILQEYTALFRPGPQAPK

EEFTARVLGAPFDVAFRGTVGVAVAVLLILVTFGVAAKISDAWDVYQLARKLLDEDLPPSPKDCFGREEDVRKMESR

LGERPEFIYFVGGSPRSGLSTVVSRVLNDYAGNSYIINLRESSPMTGMEDVTHSLNKSLGFLEILPSFQSLKHHFSG

WEIKGVLIPATEAQRVEALKSTLEKLTKALKFIRFLSRLKFSRTRENTYPIIAFDHFKEVMNIPESKQTLNVLLKWA

LYITHEAHLAHVILVSSDPKVAYALTNDELLSGRIISVNIDSIAKEPALKYLRKRLARSRYPREITEEEGEKIFSEI

GSAFVDLNRVEAHLSSGPHISVDQALDIMHRTTIAHIVGALGAEGRSWTPTQLWRTIKMLAESETGELDYFQLKTTV

FNGNERVLHELFDAGILLYRVFPFKPNGVQMTPVVTAYTPFVMFCCKQLANDLRLNTIMNRQMADEEAAASSLAGRL

SSAMMMVS 

 

>N384_aldo-keto_oxidoreductase_ 

MRRSCSSSALFPSKACGALLPPYGSARRGYGDVVRAAGLRGHATPEGTAAFHQRLGSKLPFRLVPRTQWSLAPFGFG

GYRVSARTSSHRSALKKAIRLGCNVVDTSSIYSDGDSELLFGQVVRELVDKEDIKREEVVIITKAGYLSEKAEHNRS

SAPSYSDKDVDHVSPGLDYSLSPRVLEDQISASLERLGMERVDLLMLHNPEQLLEVHPHLGPAFYELVSKAFAHLEK

EVQRGRIQYYGVSSNTLAVPSSSPDHVCVDKLVQAANSVSEKNALAAVQYPFNLIESEVLTEGVSAKAKAHGLIRFS

NRPLNAVYEGKLQRIATFPSHDDKDLVQLLKEAFDYAIHLEKNYPGADKASLPPASDYAWAQILAHNQATLGTIDRW

VNALESTILPSYEPAIARLEDHAQLRSWGDKYRVAIARLFERFTWVNEANASKNSEQLTLAADATWPELNERGMATL

SQKALLAARSSDVADCVLVGMRRATYVREVLLNVGPSAAVDTASDPARYAQFAAELQKAKAGP 

 

>N385_SAM_complex_protein_Sam37_(metaxin-like_homolog) 

MASSSSSAAPAVLKLHQYGARWELPSFDPFCLSAQAYMRLAGVTFEEVPSNNPDVSPTSNLPLVQLGDDYVAGTNAI

FTYVGNKTGKSLDSALNAEQKATAAAFIHLIETKLHPTLLYNWWAEKQNMGQTLVLPHFNSMVFPLGYVLPRLKQRN

VQSYLYTLNLTQDEKVYNDAEECYAALADFLGDKHFFFGDSLSSLDAVAFGHLAIHLVAPQSHKLRSRLLQHKNLEA

FCKRVMTLYFGQDFPAIPAPPPATEDKDQKQEMSQHKKTGMYLLTGAGLLILLHYLTKQHQAAHQ 

 

>N386_mitochondrial_carrier_AcMC16 

MVLSPSSMSQQQPPYNQQDLAQGSEGEDATAALMGVGTYFGLFALVIPARVVYDRTAASVGTSHLYRGFLATLRGGF

SDLVGGYRQLWREDGLRMFAKWPALGFAIGVGAFAIQEGAQQACHRLLGVTQEDMEARSHKWHLSKAMCLISTGVLL

YPATILWTVHSTNRMPSWTVYLRDKVWKGKDYFYSAAPLSSLSFLVFFLSDIIRAKVLHWNKKTFFPELLASPPQTE

DEVYDEEPTQQAALVGGAYRPLLHQITNLSLYTLSSMLSAMLTGPIDAVTARMIANPLLYGPLGILGTVKTIYREEG

VWAFFKGFVPNVVFLLGTYYAGISEEADTGKPPL 

 

>N387_carnitine_O-acetyltransferase 

MLRRSARASSQGLVAARGGGSTARTAALIRPHFVRGTSSSAAGKKTWRTFEYQSQLPSLPVPALEATVAKYVENARL

FLSPQELERTRQEAERFLQGPGPVLQQKLLERADLKKKENKSWLIDWWNSWAYMDYKDSVVINVSYAFNFVEPRLGR

VSQTRRAAQLIHGAVLFEQQLHKYTPPLPDMGKDGPMCMNMYQLMFNTTRIPSAKTDHWATYHDDPEARRKVLVAHK



NRFFIVDVYDQSNQLLSVPELEMQLEKVKSLGSTKEEWAVGVLTSDNRVQWAEARDLLLRDQQNRASLQQIEKTLFG

VCLDEGAKSGLELERNFWHADGKNRFFDKSFQFIVMEDGLAGLNGEHSGVDGSPAWRMTNFVLDWEEEFQRNPEHAA

NKNRNSAALSPVEASFNITDDVKPYITNAEKRLAKAASEVDLQVKYFNKFGKDAIKSWKISPDAFCQMAMQLAVHSL

TGEIYPTYESGQTRKFLWGRTETVRSVSAESVEFVKSMKRTDLKDSDKLELLRKACNRHTQTNQDACDGLGIDRHLL

GLRLIAAEQGVEEPGLYKDPAYSRISTWRLSTSQLTSPHFQVVFGPVAEDGIGCCYGILDNGLHFKASTALKCKTNA

TAFVNAVEDSLVQMAKICATGTTHASKAKL 

 

>N388_4Fe-4S_ferredoxin_iron-sulfur-binding_domain-containing_protein 

MSSARFERSFSLKDIGALQYLRHLTQLLATVFANGKLLGLASTGLIVPYLHVTQSPWSTVHGAYESLEYTIARGVFP

LLVLGVIYLTAVTVGRLFCGWACPFGLVQDILSYLPFKKEKLSASTTSQLKDLKWAVLGFSLISVILVAWRRASAMG

HEDPMGVFSDSPFSVISPAGTLFAYLPWLALWNTNVLLSAGLIAWIKLALCVAVLVPSVYIPRFFCRYLCPMGTLLE

PLSSYKVLRIARSSKTPVQDANKVLGDVCPMGVQLEKEDYVSDHPSCIHCGKCVTEAPATFAQTLFEKSN 

 

>N389_uncharacterized 

MKLARSQFTVTPRRAGLVLATSGGAAMLGSRFSLPSVHAHEKDVAVDEEQPEAVAVAAEAEESPVVSQQQWEEVWEE

EKGTFLRPYITSVRIAAQETLADACGQWKSFKEKTDFDHKWGTTKHYATRYYWLLTGQKLGPEIAFAATTGVLTLVA

TRKVLRLPFRLALLSGGVATAALLPPYEKTVPYLVHQYETFEWAKVADKFDPVAIKDAAIDELKASLPPFGLGKSTK

KNVEKELLEEKKEQHVDDVAEEAPKKEESHAVVHHQPAADKKACCHDNNGDKQEHKSENHHHHHKSERHHHDEEKEV

LDVEPLSDKEAEDVL 

 

>N390_isochorismatase_domain-containing_protein 

MQQVRRLGKLQAHSSVLMVCDVQERFRSVITHMPSVLHVARTMVKAAPLLRVPVLVTEQNPKRLGRTASELGVDETE

GVRVFEKLKFSMLTDEVRQTLERDHPERKDVLLLGIEAHVCVLQTVLDLLEGGYNVHVLADGTSSSRQADRLLALQR

FSQAGAYVTTSESALFQLMQSAEHPSFKAISALVKEERPDSGLSRL 

 

>N391_mitochondrial_carrier_AcMC17 

MENTTGETTLKAPSETFLAHLLCGAGAGLISDAIVHPIDTCRTRLQVQRGVGSGLFYKNTADAFTKIVRQEGAKALY

KGFTIVASFTVPAHALYFWGYETAKRTLQPSVPLEEKGALVHFVSGMFADLMGSFIWVPQDVVKQRLQVQKTSLASA

AADTVKYKGSLHCIKTIIKEEGFLALWTGFLPALAVYCPFVGIYFMTYEQAKRVFQKTRGYASVDDLPLPYQLVGAA

SAGAIAAAVTSPLDIIKTRIQVGSDYKGAVDAARRIWTEEGPRAFTKGMGARILWIAPATTITMAAYEQLKHVVPF 

 

>N392_AMP-dependent_synthetase/ligase-like_protein 

MASRGGSAAPSSSSVLPEWLRSVTAKQAALAGLGVSAALGYAYLNSMSPDLSKDFGTIMRLARVKRKVDSALKNKQT

VADMFNAVLQAHPNKEAIVFVDKQDHLTRNTKVSNTKVSYTYAEVEAESNKVANWALSIGLKEKDVVALMMDNRPEF

IFMWLGMTKIGVLTSLINTNLRGHVLRHSMAVCKATHYFVGHEHMDVISRELVSDLGGKWYSCGGPAPEGNLFDLDS

LLAVSNNTTAIPRSFRANTSATDKLFYIYTSGTTGAPKAALVSHLKFLTAGLGFVDLMDVGENDRLYTALPLYHSAA

TLIGVSTTWNGMGTLILRRKFSANSFWEDIATHKATVFQYIGELCRYLLSHPPKPSDSQHQLRLAIGNGLRPDIWAE

FQKRFNIPQIGEFYAATEGNVALLNSFNKVGAVGYLSPLIRMVHPGRLVKFDVESEMPVRDPKTGFCLECEQNEIGE

MLGNIKPDDPLRQFLGYTDSSATEKKVLRDVFTKGDMWFRTGDLLRIDREGYVYFVDRIGDTFRWKGENVATTEVAE

VITTGNVGVQECNVYGVKVPHKDGRAGMACIIPVDRATFDMAALYKLVRTELPLYAAPLFVRVTTAAMDVTGTFKHK

KTELVEQGFNPHVITDDELYFRDDLKGAFVPLTKDLYQRITNNTTEAKL 

 

>N393_mitochondrial_ribosomal_protein_S18 

MRGAARSNLLLRGGGRRAAVLRPSLPQAAPIRIGGPQSNHIFSSSATASSQRPFHASTRALWAISSAEGENGDNASP

TEEVQTESDAAFEEKERSEAYARWVESVRRELKHIEEMVLKRAPAAADSEEGIEKLEEIFLSNPRMQLTESLFPDEA

RPAPSRIITFDKETRRPTQMPYVMLDPKWYQGTTDEERLQQVLAWRPFTARAVAAEKADHQFREDPFRNKSHAFSGR

VVSDAFRRQRLDKYLNEELANKRKVYSNVKEEEEEDSNVTLDEMKQAFRANLAMVENISGEESTEEIVEPEVTRDDK

YIKPPGFVSATDMLKFSEEKMQSDLDKLMKKAKKCVFCRPSAQRPVLDPMNVSLLTMFLTPTGDIIGRRHNGNCRRH

QRKLATTIKRAKHMGIFSYKYGGFTIYSPFHEPPETYAEDDGEGDEEQYGESDEEGDYSDYDDDEDEGQQNLH 

 

>N394_uncharacterized_conserved_protein 

MNRVIASEGLGSVAARATGPNWQRWNIPIALAARPQLINGSWRKPLISRRHLAKLRNEHLENGRPWEEPAANYSVTK

VRNPDKPLYKGHKRLRPETIAKRQKMIETKMKEIPAVEKAQKKIRDEYKQRPLKGLELFYVKPARKEVAKIKAKCRG

GSGGSAQPEAD 

 

>N395_uncharacterized 



MQRATNAALRKGVMPLHSRLKIATGRQLWESGLLPPLPTLRPLFLHLPPNVPSGLGWVDENAMEHRFTMFVQTAVGK

MMLDHAPHHCTVHLPAVLPFELPHVKAKVAEKEYATVEEDIAKYKCREVHWKDFVWPLWQLSRLHEMAHLDPEAEPL

PLSPLSFRETVCGRDTHEFLHHVEAAVQAQLLRLPRDKELTHEKAVHGKTSNHLSPEKMQRGIAAEKAAAKDLWLYP

QLGTDLCPATAEFVIDDTVLNVSATTDPRRHWEKGLTELFAYAALARQQGMAVGEVGLFYPFSRHLVHVPIHDWDHR

PLFDRVLSSPDVEVGPAPDDLYRAVDSR 

 

>N396_sucrase/ferredoxin-like_family_protein,_putative 

MDDKTKIVQLTALAGAGAVLLGAYYLGTRHATAPAATSSSAAAETCECGLTVAQGGCAPASSSSASLYNSQLLGTVK

KYEKHFIICSGTEPDEWGAKIDKDEGSFAQLAKQAISARKAELTFKFKLTNSDERSKGSEGTDLIVFPERIRYLGVT

AETMPFIVEDHLVNGHVSERVKHEPFESELVLVCCHNNRDTRCGAEGPIIVSAFDRLLAARGLGEDKVMVRSSSHLG

GHKYAGVVVVYPRGDWFGFITEQQVEKLLDNYIEHGSMVPEHWRGRMGIDKQEAKDLADSVTLAVETSS 

 

>N397_glyoxylate_reductase/hydroxypyruvate_reductase 

MKTRASSTTRAWWAAARPAGPPQGMPSMARRFYGGAAAATAAKVVVTRALPDSTLEALRAGGCAWEGRYWSEPETAI

PRSTLLSWLSPDTLGLYCLLTDKVDGEVLDRAPNLRVVSSMSVGVDHIDLAACKARGVHVGHTPGVLTDSTADLAVA

LTFATVRKIVPGVAAVKNGEWKTWSPFWMASPFDVSGSTVGVVGLGRIGAAFAKRMAHGFGCKILYSGSRPKPEEAE

PLGATYVPLDELLQRSDIVSVHCPLTPETRGLFGKEAFARMRSSAVFINTSRGPVVDQEALYDALASNTIAAAGLDV

TDPEPLPTSSPLLGLPNLVVVPHIASATYPTRMKMAMMAADNLVAGVQGKTLPFAVKL 

 

>N398_uncharacterized 

MSWTSWLSSGDSSARARNLTGAHIRWAAVTNHPQIAPYFSAAFRKDKATYAAMSCEADLVALAECEYKNPHDDGKCE

PYRLRSLLCMESVVNPARAEQFTTCLRTAGNPSAVQAKCMPIFEDVLKDLEKASEDAPLPLTPQEKQVVQECDQPDK

GEEARMEEGMACFIPRVCASPYGSFHSCVEANGGDIDKCVPEGQQVMECWGDFCVRMYRDQNVETAADH 

 

>N399_mitochondrial_isoleucyl-tRNA_synthetase_(IleRS) 

MLRRVTNKGLGSPLHRGAPPLLPHRLGGNYNLQSLHFANSSARRLHRGFASSPASEANSAAAAPAATANSKAFGHTL

NLPRTTFPLYTTEKAQLQLEGSLLAEVSDNLYAWQAQQQRQKSFVLHDGPPYANGPLHTGHVMNKVLKDIVNRYKLL

RGHAIKYVPGWDCHGLPIELKAVDQAKSGSTLSPTEIRAKAHACAEEAIAQQMKGFRSWGVMGEWNNPYATKDPKYE

ASQLGLFLDLYKKGYVYRGLKPVIWSPSSRTALAEAEVEYSDTHVSPSVYVAFSVKHLANKAGELSRFNNLHALIWT

TTPWTIPANMAICVNPNIEYSVVKTTDQHDKHYVIASDRLQAMQELLKQEIEVCARLPGSSLADTIYVHPLDGRELK

VLPGTHVTTESGTGLVHTAPAHGADDYVVCKAHGIPLRSFVDDNGKFTQDLPEFAGKFVLGPGNELVIQALTDKGAL

VHQHKYTHKYPYDWRTKKPIIMRATEQWFVDLKDVVAPALDEISRVQMVPATGRTRLESFIRSRQEWCISRQRVWGL

PIPVFYSRQGELLLTEESVGHVQKLVAKHGSDCWWSMPTSELLPPSEKHNADKWEKGRDTMDVWLDSGVSWHSVLHN

RELPFPADMYLEGSDQHRGWFQSSLITSVALTGKAPYRAVLTHGFVLDEHGRKMSKSLGNTIDPVALVNGDEKKAGC

GVDVLRMWVASSDYSRDTLIGPVVINKMKGSLRKLRNTARFLLGNLADYDRRQAIPDDDLTGIDRYMLHKLHEFSHG

VTTDYDDYQFSKVYRGLVNFATVDLSAFYFEVVKDRLYADATDSLRRRSTQTVLRHTLDALTAALAPIAPFTAQDIH

RHDAQAAAVAPNVFHLEWPRAGDQWKQDGMAQQWDAIRDVRSQTYKVLEAARAHKVIGSSLDARVRLYTGSDDNQVA

RWLAEPTSDELAEILVTSAVDLVPEAPAFEVVDDRPPQADLTSGPTPSFVGGGLVHAVPVGVEVVPASMHAVKCPRC

WRYASAEENTPCPRCAQAMA 

 

>N400_Complex_IV_assembly_protein_Cox11 

MRRTAAARGLTSRPLRSWFSSSPSSTTALRLFSTTRPLGSLRSSPSRSGLWSPASLLRSGTCRLPSSSPFLLTIRRA

YATPGGKGGSKQEWQQKNKNMGMILTTLILGGIAISYASVPLYQRFCQVTGYGGTTRRVEESNMSSPDRWKKRPERP

LTVKFYSNTNSNIPWVFYPLQNEVKLVPGESTLAFYRAENPSPDDIVGIASYNVVPAKAGIYFQKIQCFCFEEQLLP

AKKGVDMPVYFVIDPDFVDDPNMHDVESISLFYTFFRAKDFDDLNAQAYDESQQQKEQQTPHQLAQLQAVVEKKEET

QT 

 

>N401_mitochondrial_ribosomal_protein_L20 

MSGMNKKKLLKFVKGFRGRAKNCPSVARERAYKALQYAFVGRKLKKRLFRETWIQQINAATRIHDLSYSRFMQGCVL

SDVKLNRKMLSELAIYEPYSFSAVTKLVGERLKKEEVAKEVERRAAAKKNIHPGNRDLTADQKEWLLAQKLKEMQIV 

 

>N402_putative_Degp2_serine_endopeptidase 

MRQGFISTLARGWAEQGGHLRSSRTVKALGQSYGPLTRRDYSAAASSKMKINNNPAVSSSVRTKEVTKRAPRGLGKR

KAEAEVLAAPQLIGSEMAGDKTTAASAPVPVATVGQNEALRSVVRLEVAAAEPDYSLPWQKGDPYYTSGSACVIESP

PGKLRILTAAHVVANNTFVRAQRQDTARFFSATVVAINQDCDLALLEVSNPKFFDGLKPLQFVDTPSLQNTVVVFGY

PEGGESLCATRGVVSRLELQQYQIVRSFKDEGLKLLTLQIDAAINPGNSGGPVLDQENKIVGVVFQKMGGMWTESVG

YVIPTEIIRHFLTDVENGRSPQFCSAGFEYQKTDNDSLRKWAKLKKGQTGVMVTKVDELSSAKSVIQPGDVITRVEG



VEIGNDGTVSLSESKDKENLRLSFEYFVTKKFVGEKLSLTLVRNGEEHSVKVTAEPRKYLIPPHEEQHGVAVPNYFI

HAGLVFIGLNENYVGHVDAEPIVGRYYYQNTKRFEDEQVVVMTKILQDQVNAGFSQEHAHQLLSLNGCDIRNLRHLI

DEVERCAEPFLEFRFDSGERIVLATQPARKATERILRKYGIRSAKSSNFLPVKAKATTKKKTATKAQTSSPRMKKKK

EKKNDSSTEKKEEELS 

 

>N403_mitochondrial_ribosomal_protein_L43/L51 

MSRSGIWQLRKLKLQYCDFGGSSRGMREFLETRLPEFQKKNPQVLVDVVKRRNRHPHLSGEYLIGREKSVGVGGLEA

DEVEHYIYHLRNQWGLKSRRLGAGQIVSQRRSVQGVWNPFVKYD 

 

>N404_mitochondrial_ribosomal_protein_L24 

MLRAGSRNLRSNQIKNPITSWKIVRGDTVQVMQGADHGKKSVVIKVSRKTNRVVVRGIKLAKRRIKATEESQGGFVY

REQPIHYSNVSLVDPSDGKPCKISMSYLADGTKVRVSKRTGTVIPKPAELTAKRFKNYLDGVKDTKPEVVTLKTFDE

TSLVPELDELTIAKVHEKLLLEKEEAEQKRLAREQARVAYGFSSSSDEPRNVGSDSKKEEAEVV 

 

>N405_Complex_I_(NADH_dehydrogenase)_B14.7_subunit_(NUJM/NDUFA11) 

MAHEHDHHTAKDSKKDVEIPDLFGIDALDIHGGEPCLVQGAKMAATSFIAGSFFGGVLVYWKDVGVVQKRGRFAALQ

GTLKSIGSYGAFFALVGATYGTAFCALQHSRTKNDPFNTVLASCAAGGVIGARVNGTVFGSVLGCAVTGGLAAMGEF

FDWTLSPNSAKLFALREQKHQRLLRTSPGVGSDAASSDSDAQ 

 

>N406_RNA_helicase_SUPV3L1 

MWTSRLPYSSLRERGAREAAQTDSSTKKKKQQQQARKHEGWDEGKEKKMKKKTMTKKNGRTGAGGGQQGNAYGAATA

GVPPLRALTTGVGQVERDKDVVALRLEAFVRDASVRREVRARLAARALQADQAPRGAAAAANDDDHERDDDDDEGDG

YEEAEEQEEGARGRRRVREVKGHRSRGERVMGLLGRERDLEAALALFEARTTSDDHLRRMPPALLSLLADPKRTHHE

CAEPLMEMFVEFVWEHYYYGRPLKSSAGDEGGRGAVLLPPADDLRAETDEEEEEEKNAWRTFRRMATDLRHPHAWYP

LARALPGGRRIVLHVGPTNSGKTHEALTRLAASRSGVYCGPLRLLAEEVFRRMNKEGVACSLLTGQRVVTDPTARHL

ACTVEMADVASEVECAVIDEIQMLGDQDRGWAWTRALLGLPAAEVHLCGNESIVPLVQKICQDTGERLHVHHYTRLS

PLVVSDTPLGRKWYKSLRAGDCVVAFSRADIHTLKREIERNTRHRCCVVYGNLPPQTRVEQAELFNDPASEYEVLVA

SDAIGMGLNLNISRVVFSTLHKFDGHKRRLLTDSEIKQIAGRAGRYRSIFPTGEVTAFDGADLPRIRRALLRELEPL

PSAGLAPTFEQVSMFSRVYPQSPFYELLDELTLKAAVSSHYFLCGNDDRVSVAKLIESVPLSLRERFKFSIAPVRSD

DSSLMWHLLKFANSHASEGEVEMDLRPERGDSKSGRLAELESFHHVLDLYLWLSYRFDSFTGRDRAIRLKQETEQRI

QELLVSQTEASKQSRAQKGSALDHIKGHLQRQQEGQRAAERPPVVLGTTTTAAGGGERRKARRRSSEATGTDAPSPH

EPAQWAQALNAALAASTTRRKGTPAKAQRKRNSREEEDDEDE 

 

>N407_uncharacterized 

MNSSSRMTSLAFRTSTRSQLVGARLLPATTAQRTLFQGAGSEQKTEKKPLLDEDWKDLMVVDYGTGATSSVPPTAIE

ETRHHPAAFESSSELRIFQHWSSGLVREVEDPLL 

 

>N408_3-methyl-2-oxobutanoate_hydroxymethyltransferase 

MKRSMSQTAKASPMRSLLCRVSPATVAHTSSRSLTTTTSTTSISTSSSSVARVQDGSGRRGYSAHPRPTSTKDIGKR

TTVLDLGEKYRKNIPLTMLTAKDFPSAVIIQQVGGIDLILVGDSLGMTTMGYESTIPVTMTDMLHHAKCVHRGNQTS

FLVGDMPFGSYEPSSALAVENAMRLIKEANMNAIKLEGGKRMAARAKAIVEAGIPVMGHIGLTPQSIHSLGGFKVQG

RTSGQATAILEDALALQDAGVFAMVLECIPDRVATFITQQLRVPTIGIGSGNGCSGQVLVWDDMVGQSDIQSFQPKF

LKKYANVGEEMRKAVEDYRNDVVARKYPEDGTHTFAIKDDEFDAFTKKAQAQHQTSAEPLTT 

 

>N409_uncharacterized_conserved_protein_(DUF155_superfamily) 

MKRAANAATRGPFLTARQGFGRFPSTLTPSPFFRAQRAACSSSLATSQQAGHRHILSSIRCAGRGNGAMAFPSFRRN

WHSSASPLFASTTSSVGDAESQRTPEEEKEERAEEDAEMGREDQHHTPPPRQSMESSNGGTAKRASKKKAARRATST

AIDEEQDPEGARQQQEEEEVRRLQQLRLERAEMGRDQRDEDNRPRAREERKKCLAYCTADAYVLHKLYRALRADDVI

ASEWKISYIRRDRKYIRLRCLDDSEIYIFPFGSFVCWDVDDADFIRVRQLIRACERGERTELYEDFDFVYGSDTAVD

PEDDELILKEDDSTAKWPVSFALAQSIKLDYFEKEVKDTFQEMQALSHYLARNGSIPLGPKKIVQEMGKIMELLVNV

NLGETDFVSDIPDEFWEDTESANTWKIFNSHLGVKNRAKVLDSQLKMFNDFYSMLSSEVHVKKSTRLEWAIIFLISI

EVVFGVADHSDWLASFIP 

 

>N410_uncharacterized_conserved_protein_(DUF543_homology) 

MGDRVPSEFLVAKRWDYCSEAILRSTGYGALFGSLSLFLFGKRWMRLVGIGASAGAGFGLGVSECRASFNRATNYDP

DRILVVPHGTKVQADGTPRH 

 



>N411_uncharacterized_conserved_protein_(possible_transmembrane_protein) 

MEELSSRYPAKYDVQLMALADFFESKFGKASLGPAKLLDEKSFARKLEIPYAYLDDAVAEALQTWLATVPPTVMAEF

TQFLLNEVFSAEKNHKTSGIGLRMLLAAIARGFPDVVRGAVDHASFVQKYLGDSPATYPKHEPNVLSEDTALLRANF

VPVLVWYFGQTIEDHPALAFDLWAEFLLPFLLISAPETIRTLVLDYFHLLFTDVGGKVKRADPVVTARALERLAAYR

ENVSENQLKKGAINPIYLAIENAIVWRNSSSVHNYLNVYLRRAASANKHVRDEAQKKVLRALAVDKESYQTWDSLYP

RYVIQSTQVILFLTDKWDKYVLTQDKGTIQASDVAETVHNFLYTNEKLAESHYRLTTRVKKGAKAKKEAKADQADVE

ASTAACRELLRRTGAKVSATASSRPTSRSRAQHAAAASSRASSASSSSSGFLGTLVYLLLFVALVAAIAVLYLRQTQ

PETYEELLRTGLAYYREGQAHATVLTAQASAKAQDLLAQAYELKAKYMAQAQPLLAQASAKAQELLAQAHELKAKYM

PATASPAAAVAGKA 

 

>N412_putative_sodium/alanine_symporter 

MRRTSLRTLAQPLARSSTLSSSALRCGSVSGSFLTSRGFASEPPAATKLKPDQPHPSWNDYSQLLNNFMDKLVHKER

MGYKWWVRPNPSAQTESPSNYHLWFDEDQFPEGKTVVAMASYAPDRLERTLTINWKTWEMTIAQKDLVDNTLSATRT

IQIPPDWLLAMKKVRWPLLEQAKKNAQESVPAKLPLIRSKDLYTIAKQKFKDEEELAYLKEKLMAAHI 

 

>N413_malonyl_CoA-acyl_carrier_protein_transacylase 

MLRTRLGARLRLASWPALQPGGCARCFTSYDQPFIRVSRHTKDDADLQRRDREKHPRVKRAVVFPGQGTQYVGMGAD

LAKEFPEARRVFEEVDEALGFRLSQIMWDGAQQELTMTENAQPAILAHSLAVFRVLQKELGLSAPRGYASMLGYSLG

EWSAICASGALPLWDTARLVHYRGRVMQEAVPLGEGAMVALMPIDVPTASAIAKKAAEETGGLTCQVANINSPKQIV

LSGAAGAIDKAVEIAKREHKRIKLVQKLNVSAPFHCEMMRPAAQKLQDYMADSTNKVKFADPSVPIVSNVTARPITQ

AGELLDLEVKQVTDAVQWLDSIRLLAYPATAAASSEDVMRHAAGRPAWKEIEEEEKLWQWKGFDDFLELGPGKTLSG

FVRQIGTELQATNVGTAQEVIDYCKHYRE 

 

>N414_NADPH_cytochrome_P450_reductase 

MFRSAKRRAHQLLTPPRLANAHSSRHLAPPNLQQQQQQRWYRAVPPAAAPVNLNVMFGSQTGTAMGFAQQLGKMARK

KSIKARVVDLEEFEPADMLGKPSEVYVFVQATFGQGEGTDNAKGFFEWLKANEREDDKSRFSPLRFAVFGLGMSQTY

PARYQAAAKWVEKRMLELGAQEIVERGEGDDNGDIETNFEEWVDKLFPKLQELDDTSSASENKDVGARTTTAAAVEE

EKLFSLKVLPRTDVKQLAASRPFDPTRAVDIRNPYPAPLLTKVELHTQTSTRSCKHIELDISNAPNMRYMTGDYLGV

FPRNHPELVTQYAERLGLPLDTVMDFNVKPDTKVTLPFATPCTLGTYLAHYADLSAPLKKAHLSSLLPFVARPAEKE

QLESVIADNEVVKRMVDEEQILLDVMNRYASIDVPLGGFVELAPPLQPRYYSISSSDRVHPQHIHLTVGLTQHKTRA

DRLHRGVCSDYLCNRVEVGDRVPIFVKNSLFKLPDSSHPIVMIAAGTGLAPFRAFVQDRTYLHDHEGKMLGGTVLYF

GCYHQDQDFLYRDELAKEIDRGNLQLVTAFSHAQEERVFVQHKLMQNADRIWHLIHHEDANLYVCGATQMAMGVEDA

LVSIVEKCGKMERPLAEQYIRTLKEKNHYQEDKFG 

 

>N415_homocitrate_synthase_(Lys20) 

MNRTTALRNPIFNTCSASRRAASVTSSVARSQQLPSVIATRRDFSKITAKKHVSNVTNFKIIESTLREGEQFANAFF

TTDKKLEIATLLDDFGVEYIELTSPAASAQSLHDCQKVAALPLRKSKTLTHIRCTMEDAKLAIESGVDGIDLVFGTS

SVLREFSHGKDIEYIIDQATKVINYVKDAGKEVRFSSEDSFRSDIVDLLKIYSSVNKLKVDRVGIADTVGVASPLQV

MEMVKTIRGVVDCDIEFHAHNDTGCAIANSFVALEHGVTHIDTSILGIGERNGITPLGGFVARMYSVDREYVKNKYN

LKLLRELENLVADCVSVQVPFNNYITGYTAFTHKAGIHAKAILNNPETYEILSPEDFGMQRYVHIAHRLTGWNAVKS

RAQQLNLELTDDEVKEVTRRIKQLADVKNQSMEDVDAVLRSFHSEVTKNEMSHHVGIALANGHTPNFFANP 

 

>N416_dimethylaniline_monooxygenase 

MEVSVKERTHPAIAKLLAKGTKPRVCIVGGGWNGLYALKWFVEEGLDDVVLFEQTNSIGGVWVYTPDKPGGCFKGTR

TTASKSYLHASDFPMPESFGHFPNHVEVLNFLKDYANHFNLHPYIKLQQTVHKARKTEDGAQWKVVTVPTKEGHNDD

EGNAKKEEHYFDILVCCSGQHQVPRSTHKDHPFNQFTGEMMHSHAYKKPTKAMKGKTVLVVGGGESASDVAAEVCEK

AGRTILAIRSGTWFQDRTVGANQPADMVFTKHQRLLGFSDFQSWLVWIGRYTMIEMMWGKGGSGLKEWQPSCAYFHG

FLNKSRDIVDKAALGKVVARRGVERIEGKRVWFTNESKPEDVDLIIFATGYLSNLPFLAPELDFTTQAYKLVFDPQD

PTLCYVGTARPMIGSIPALGELQARWAVKVYTGQVALPSTDAMLTQLAADKIRHKRVFPADDHHLPQLVNHWEYSDE

IASYFGAKPDLVRWFFRNPFKWWTIISAPWSAHIYRVEEPKARDEAIANINRTWLPDHYSFNFFNKAMLAFDLWLVL

NVVAVFCLLYVYLFLM 

 

>N417_Complex_V_(ATP_synthase)_assembly_factor_Atp23_(inner_mitochondrial_mem

brane_metalloprotease) 

MRERQHSQCETTIRDILIKDRVMQHLMAGMEDRGCRVFYKNFFHCKQCTGSDHGGYWDPDEGVVICENNLEQKEMVR

DTMLHEGVHAFDDCRANVDWSNCVHHACSEIRAANLSGDCSFRAEVARGHFNVRAQQKECVRRRATLSVIKNPNCPG

ADADWAVNKAWERCYSDFEPFGQVPN 



 

>N418_uncharacterized_conserved_protein 

MRRGLVVQRFGGSSGSTGSLFAASAASSCGRRQLVLTGPALTRSFRTTPCSAAPEDLEDDKDGVEINAEDVEGEEYV

SNSNESQADKKRRSKEARYAAENAELDFLAKALIWDYRGQHAPRPMLAEETKEELYRLHKEDPKRWDLENLSLYFGL

RKDRVQAILTFMGMRDVAVRNGEVLNGGVVELLEQEFGVVGRLADKRVLDEERAGGRPGSGLPLEEDAIDNDARLLD

HARAVRLARAPRGAPLKELPPQPPKAADGSQVPEAKPHVLRRPTPTEPRSFKGTIFMERDSRRPPWGRRRRYNDATR

IMYISEPDGTLRTPTWDERRLLTSADKHIPTTARYAVGENRFFKDDN 

 

>N419_ferredoxin 

MMKRTTTLVTGGRRFAGLQSPVVPFAWAGRQATSSSASTLRSARLYSADADSKKTVHVTFIDKDGTEIPLEAPVGKS

VLELAHDNKIDLEGACEASLACSTCHVILDKEYYDKLPAPVEEEEDMLDLAFGLTETSRLGCQIIISPELEGIRLKL

PPATRNMMVDGYKPPHH 

 

>N420_uncharacterized 

MKRLARTSTAGAIAPSALHTVGRHSVSPASRHLLLQSHGSSSIGPMGQMTSRGFRATPSTNNDIREALNAAFSFRPT

PQSLEASTLLAKNNEVPAEIDFDLHLPLLKSALSQHKKADVIRLMQDLARANAPARAFILQRVERYTKQMEEQMTQA

QQKAASSSNAAKISANAKNIDVQQPPSDKEAKEGSPAPSDKMSLQEAVLHGQLSARELEGVLRDLHRDITLSPADEQ

QIKDEARALWEAGTAAVLAVDQSLPKHFTAMVIDAFPWADLLLADEVTKLVIESPVSKAAARIRATEVLARQENIKK

NMSWISRLILPSIAPSKIKKGQTPHVYDAALDAYIHNDFDKLLSTPSGEKLTEATFRHVVQKFEDAPENIARTIAAT

LHDTFVGHFIARTMASGIDYYSPKSFAKKLLTPMKPLNPYFAQRKRELDSTASASASASASA 

 

>N421_putative_mitochondrial_carrier 

MVRTAAPGGAGGSQQRPVTEEETPPIAMFAVPPVYSIVCGVLYCPLMLSYSNAWNAWVRAINRPPTPSASGWDRVVG

SPLKDFKAEAVISNRSWKRFALLVGTDMLELLTALYAGLAVSLTLDAFRAPPGQQPGNMESPSLFSSLWGNVAGTVI

AFPLSILTWQLHTDNWRGWGSLVPFTSLGRLHWRALPAKYFELLALNVLKVRLADAVTSVTGIGCEPLGWLASDVKN

HQDDPDFYDEREERSTARVIVDRARLWAIGTVGSWLSSLVLVGMQVPAAIVCHRMLAEPGRFGSVVECVRHIWASEG

LSGFYRDLPLFSLLIINELM 

 

>N422_SAM_complex_protein_Sam35_(metaxin-like_homolog 

MHLSLLEEGSLPCLALLFILGAIGARAVFRFLREEPEPKTSDVIDRGDSSVTHIKLHTFKQPASAQTACSLSPFCEK

LELFLRMAALDFKAIDGNVVTAPKAKLPMIEHGENLVPDSELAIRYLINTFGENKTHLGRIRIKLTPEEQARSVLLT

NVTNDSLYQLLLHARWVDLSVWNVVKGLYFGDLPLPFRLLIVPSIRRNMVGWLWGHGYSRYSQKDRVWLARREIDAL

ATILGDHPYFNGDEPTPVDAAVFGILDNCIYGIGSVYGIRDHVQTKKNLVAFVEGIRQEFF 

 

>N423_FAD-dependent_pyridine_nucleotide-disulfide_oxidoreductase_domain-

containing_protein 

MRRVLGSVSREQQVVRSGVVATARSVRSYTTAAAASATVSGRKWDAIVVGGGHNGLVTAAYLAKAGKKVAVLERRHV

VGGAAVTEELLPGYKFSRASYLCSLFRPQIFKDLKLKEKYGVKLYQRNPSSFTPLLDGRYLLMGGGTMEETQRAIAQ

FSKADAEAYPEYEAMLDKLVHFINPLIDEIPPNLGESPFSGSPKQVLDKLASLSRLGLRTAKLGKDIAPLYEIVTAP

AAQILNKWFESEPLKSTLATDAIIGAMTSPQVPGSGYVLLHHVMGETDGIPGAWSYVEGGMGSISRAIASAAADEGV

TIVTDAAVKSIIVSERGASGVELADGTKLESDLVISNATPEVTFHSLLSQESQARLPSSFRQQLKHYDYTSPVMKIN

IALNQIPNFTCLPNQAPGVAGPQHRCTIHLGAESMADIETAYQDALQGTPSRKPVIEMTIPSSLDPTLAPEGHHVAS

LFVQYAPYHIRGGTWDEKTKEEYADRVFSLIDQYAPGFKQSVIFKDILAPPDLERVFGLTGGNIFHGAMGLNQLFFM

RPSSGFARYQTPIPGLYLCGSGAHPGGGVMGAAGKNCARAILNNA 

 

>N424_mitochondrial_ribosomal_protein_L25 

MRKSSVVLTRNPYWRTSILQFKGYNDSWDRVVQSLSVVEHLEAVPRPFLGQKACEKYRKRGLVPGVLKGLGAGYFDI

PIALRISDLVSFRERGGFLNREYKLIIENKIKYVKPVDIVLDQTSMAPEHIVLQELRELTPPPVLTEEEEKTKAKLE

RLMTSHFYGAKTYGPKNPIPLWYKEDGGVV 

 

>N425_mitochondrial_carrier_AcMC18_(2-oxoglutarate/malate_transporter) 

MASTQAKNPYDTLIQFVGGGVGGCVASICTHPVDLLKVRLQVQGSASGLAAPQLGLWKTTVSVFKEGGMVALYQGLS

ASLLRQATYTTTRFGCYMYLRDLLADSQGNLPFYQKVLASMLAGAGGAVVGTPADVTLVRMQADGRLPPEKQRRYKH

AVDGLIRIVREEGFFTMWKGCLPNVYRAMFMTAGQLASYDQAKMLLLATNIFKDDPVTHFTASTIAGLIAAVITSPL

DVVKSRVMNAEKGYYKGSIDCTLRTLRAEGPLAFYRGFLPYAIRLTPHTIITFLAFEQFNKACIWLLKKAGKLPTDV

AA 

 



>N426_TIM23_complex_homolog_Tim50 

MRRIASGTPRSYAAMSGVWTSGAAAAASFSSQSLFKCATSSAAPLFTRSASLATPSTARLFARTTKPLGLAGRPLQQ

RFASTTAEGVQASGSGRARITAIGVLIAAVGGVTGVVYAAEGGNQGEEAGLFANLKKKFTAQTNKLLNIDENKKILP

DAHPPPYGKPITVVISDDVLLVQEYQPLSGGMLTKKRPGVEFFLAQLSQDYELVIWSLQQVMSFGPVIEKLDPNHHA

AHRVYVDATVVNAEGMNVKDLKFLNRPLDKTIVLDISPDHVVQKENLIVAPKYDGRLEDVYLLEMLNFFRLLAASSK

SQSGVPDVRNWVAAMNKKGPQYFKELYADAVKKAKDRAEEERKKREEQLQMRDVGNTGRKW 

 

>N427_ubiquinone_biosynthesis_protein_Coq5_(2-hexaprenyl-6-methoxy-1,4-

benzoquinone_methyltransferase) 

MRKASTTTVPMFAGMGAVNRTVSNASFCLLPSFSFASNGAKSAVIGSLLQRTYSTSPSPAAASLHASPPPANAAPKQ

REEEEEVTHFGFKNVRAKEKASMVGEVFHRVASNYDLMNDVMSAGVHRYWKDRFVTTLNPLPGTRILDVAGGTGDIA

FRCLDRMKSTSTFFSKAPGTGQRASSSVTVCDINPSMLAVGKERGIARGYTESTDPSVAWVVGDAEQLPIDDASMDA

FTIAFGIRNCTHIDKVIKEAYRVLKKGGRFMCLEFSHLENHLMQQVYDTYSFQVIPVMGHVVAGDMDSYQYLVESIR

RFPRQEVFADMIGQAGFRAVTFENLTFGVAAIHSGWKL 

 

>N428_transmembrane_protein_53-like_protein 

MRSKARALTLHVASRTTAAGFLRCASSWTSPAWQRDGFSFLPAQAEKVGQKPRPLVLTLGWLGANERHLGKYSSWYS

SQGYDTLSFISPATSILFPQFGRKHAAQLLDYAIDLSEQTKDGKQEKRPILFHVFSNNGLYFYANVLQQVARSSQYE

RVLHSTLGCVFDSTPSHLSVEIFTKGFGGALLGAMGITNDGRPAYDHWLVSPIIRALFSVALAPPFLRNNVSSLLES

YVRFQPKCPQLFLYSKGDELIPYTDIELAIRATNDLGIPATGKCWEDSPHVSHFRMHPEEYREAVAQFVEGATERWH

HHGQHTAIVQQQPAPLSHAGLDKVVEEWKRLIIHF 

 

>N429_uncharacterized 

MLRRSIAPVTGAGIQPATSSSCLVARTASAFVSSGSSQGQPILFKRNIQKYWSKEARQFKGKRPVKVMSIKRAARLA

ARRAAEEAEAAHLDSKYGTRCTSAFLAERVRWNEDYEGPVISTPTEEPKKTKREVPIATGAQEEKPSFFARLFGRS 

 

>N430_uncharacterized 

MSPASKMNMVKKGVVATPIGEAGQGFSTAQKVLRMSGALRQNWRGVHPLQPERQMQPSRARLLLRQRTNFRIWKTWA

GKTKQLALSPRIYGSVTTVIVPTWTHTAHPVDESYGHDASNETFYPYKSTVKGTRHRDEKTVLGIINDQ 

 

>N431_uncharacterized_conserved_protein 

MNRSTASLARCAFSPRGTRSSAVPLLRTVQRGLATDDQGQPLGGGMFDHLQEIEVVGNSLSKSGGIVEVTARGGGTE

VVKAQIDPILAGDAALLSKLLTQAAQDAYDQVQYEVKRKLVEVSMRDRRKQQMKERDQMAIDLEAFKEK 

 

>N432_uncharacterized 

MEGGGNQNEACAGLFAHADSVCGTATATTTNDALAPACREATARALSCLRAKSTFMGPRARVVLECVAEHRRDPSPC

NGLREDFERDTTHIREQAKLDEGWQKRMVELCEGPFTRLHKCHALMAAQGGEQRLAEVCEEPLDEMSACIQRVACPA

RLSAVRACLQSSGGREEVCEVEVDRWVGCTLNTAVESLRGLSGSRA 

 

>N433_uncharacterized 

MKARSSLLATVRCASGAGGRLPAPRLSATTLGAGHLRSGRTATATLARCSLRPSHQPWQLSSVLLPRRDFTASAAPS

SGQPEGEATSPALIKETSELFYQQLFVAKDEKAAFHLYKILNSLTRNRAFAVEFGQREGGRAIDQLFRLFREAATTH

YSQEKILAVLTNLARHDATQRRAIAVSGAEPLRQALVCKTTLRGVVAQAVQLLNVTLQSKAELPSSLFEGYVPATMD

LMVDFADKPELQLDLIHLLGLLSTDCAFEDYKKLSPLGAAMLIRNMQAYIFEPQSDSFIARQMTETLQALHRILSRR

PAGGEHSEEESKLAQAFQNTFLEHDSKARYAVLNGLNCVVLLTKSTNPTVSSLATEVVELLGRDNPGVFAEVAKIRS

SQE 

 

>N434_2-amino-3-ketobutyrate_CoA_ligase 

MRRVVSKCPVTLGQRAAAQGAIRLYAGKSSGASVYAATLQPRLDQALKEIEEAGLYKRERTIVTPQSSSISVKERSE

PVINFCANNYLGLADSQELIDVAKDHLDKFGLGLASVRFICGTQSIHKDLEKKIAEFHKTDDTILYTSCWDANGGIF

ETVLGEGDAVISDALNHASIIDGIRLCKAKRFRYKHLDMADLEEQLKKADGEGAKVRMIATDGAFSMDGDVAPLDKI

CALADKYNALVMVDESHATGFFGPTGRGVPEYFDVMDRIDVTNSTMGKALGGATGGYTTGRKAIVDLLRQRSRPYLF

SNSLPPALVGATLRTFELLTTSTKLRDQLEANTARFRQGMKKAGFNVLGNDAHPICPVMLGDARLASKMAEEMLAHN

IYVIGFSFPVVPKGEARIRVQLSAIHTPEQIDKAIAAFTAVGKKLNVIA 

 

>N435_mitochondrial_carrier_AcMC19 



MTTTEHKGAVPAAVAPRKDPVRTANYLLYGAIAGICSKTATAPLERLRILQMVEHLHGGEGRYQGILRPLLIIAREE

GIRGYWKGNATNVVRIIPTSAARFYTFEIYKTFLRRFVRRDQLNTGEVLLASASAGTTAAVVTFPMDFVRTRLTVQT

AGNTYYRGVTNAVLSIYRQEGLLGFYKGVTAAVLNTAPYIAINFTTYEKLKEYTQAGGGSPGTVLSLAMGAIAGTLA

TTISYPADLIRKRIIVQEMGGKEGTYGGISDAVRKIMREEGPKGFYRGLTATYLKVVPSTAVTWWVIELCRSLSTNP 

 

>N436_Complex_I_(NADH_dehydrogenase)_PDSW_subunit_(NIDM/NDUFB10) 

MSSGRAVPDFNDTDFDTEDPVAYQKAIRQRVVEHIVATEEMAELQTQLSQCYYREGVNYRKKCRPLAEEYMKRLEKW

KAYIPPEGEETDSVVRMRS 

 

>N437_carnitine_O-acetyltransferase 

MRSTRGANLQRLAHKSTTAVTGARALLPAECRATATRTTPPPAPTYAYQDKLPSLPVPPLEETLAKYLRSLQPFEML

GIFSPEEMKRTRALAEEFKAAGGRGQRLQSKLVARSQQKRNWLEEWWLKYAYNIWRCPTPVNVSYYFLFDEKVQGPE

RPDVSQSLVASLCIKGVLDFKAVLDKQGVPAEMMRGTVPLDMSQYSKLFTTARYPQQGEDYIATFEPEPYVLVLSNK

QFYVLDVLDKASNRALTVKELQAQIERILQASQESNDGLGVGILTGEDRDKWAKARQELVSISATNARNLDVIDKAL

FVLCLDEESPRDVDTAGHLCLVGNGENRWYDKIVQYIVFKNGRGGLNGEHTPIDAPTAGAMTDHMLRYLRRAQESSL

PSEEQSVASDLRAPTKLQWTLSPSLRTAQEEAVESYGKVGQDVDFRLLHFRTYGADWIKEKAKLSPDSYVQMALQLA

YYKLYHTGTATYETGQTRQFYHGRTETVRSFCAESVEWTKAMTDASAPKQKRIDLLRKAIEHHSKALMADATNARGV

DRHLLGLKLVAMEDEEEKSLGMPELFKDRAYAESSTFRLSTSNMPGKLYISGFGPVAADGYGVCYGTRNDMLQFTIT

SLRSCPTTDSARMRETLHNTLVEMGALFADAGQAKL 

 

>N438_iron/manganese_superoxide_dismutase 

MMKRASATRPLLASTALRFGASSPSSSALVGGAAKWRVLSSSSSMQRRSIHKLPELNWLDQPAALNTCFSEEAFKQH

LKKHHMVHLQATNKLIEGTDMETLSLEELIVKASKNKSKTVLLNHAAEAWNHNFFWQCMSPTPSAPSPTLINSFELH

FGGLEQFKEKFEQFATVHLGSGWTWLVDRDGHMEVINTSNSGTVITDPQYTPLLVLDLWEHSYFLDYRESRKDYLAQ

WWKVVNWKFVAGQLKEAESKNTWMQSSTSAQALKPYPAS 

 

>N439_mitochondrial_translation_elongation_factor_Ts_(EF-Ts) 

MKSAFACRAAFALAAATTGSGRGAAVFAVRSSSSLVSLRTPASGGCSNSRAFADAAAGGGGGGMMGQIKELRARTGA

GVMDCKEALAASAGDPAKAELWLLDKARSRFAKKAERPTTEGTLALALASSEALLLELNSETDFVGRLEGFQKLALD

AAAAALARAGQVAADGQGPHHLDSAWLSALPLGDGTPKTVGDGVVGLFMQVGENMKARRAVLLRTAGSEGALGTFIQ

GTGLPHTGTLAALVALQAQPSGGGGAAVGEKLVPLANALAKHIAGINPRYLSLEDVPETEAKEVGKEHVVLEQEVTY

GEETGRVRELLEREGAKLGARVSIVHFVRWKVGDGLEKPTTDFAAEVEKELQRSTKH 

 

>N440_terpene_utilization_protein_AtuA,_putative_(DUF1446_multi-domain) 

MEGASGKVVRIGGASAFWGDSPTGAWQLVGSEGSNLHYLVADYLAEVTMAILARQNKEGGGFVGEFVQSVWKPLMKQ

ILANKTKVVTNAGGMNPVACKAAIEQAARDAGLPVPVVAAVAGDDLMPRYEELSAKSAFTTFEEVPGEAEPKWHERG

KLMSFNAYHGARAIAEALDRGAQIVVTGRCADSALVLGPLVHEFRWTWADHDLLSSGSLAGHIIECGCQATGGNFTD

WELSLAGGVDGVESGRGWDNVGFPVVECRADGSFVVTKPKGTGGVVTTATVGEQMLYEIHNPAAYILPDVVCNWEQV

RMKQVGPNRVLVHGARGLPPTPFLKISATSVDGWKIGGTLFIGGIDARKKALAVADAILARTRRILSMRGLPDFIRT

HAEVLGAESSYGPHARPEVMATREVMLHITVHHAEPTALGLFAREVAPAATAMAPGISGGGTGRPRPQPLIHHSAVL

VSRKEVPASLFVGDQPETRVPSTFEGPYSTSFPSPYTSTSGGAAAPFAFPTGVEMVEVPLVRLCYGRSGDKGDVANI

GIIARNPAHYPFLRSALTEEVVHRYLAHLVKGTTRRFEVPGISGLNFVLTQALGGGGLASLHMDRQGKAYAQILLSL

PVTVPRQWLAATDSPARL 

 

>N441_mitochondrial_ribosomal_protein_L49 

MMRRGTAVLGSCVRPSTTGAYAAAAGWRRTIAGSTSTSATSETVVPLGSLRYPPPHSEEAVTGAGPTGYKPPLGNTD

ALPFRVLRTKSGRLPIYTDYKNGRTKKITILRKFSGDRKELREEVWRVLGGPKNPGLEVVERAGSLEIKGDYTWQLQ

MWLKRLGF 

 

>N442_glutamyl-tRNA(Gln)_amidotransferase,_A_subunit 

MEATRKGGRAVYRLSRGARRCCFRETSDCGSRRLYSGTSGGSADLVRQSLADVGRALAEGRTTSEEVTRACLLQADH

TATLNAFVSRHSDEHLLSLAALSDKRRRDGHQVGKLEGIPVAVKDSFNTHDLPTTCASRMLKDHRPPCDAAVVSALR

KEGAIIMGKTNMDEFSMGSGNTQSYFGPVINPWSPSTKPEEAFVAGGSSGGSAAAVASDSCFGALGGDTGGSVRLPG

AYCGVVGFKPSYGRISRWGLVAYGSSLDTPGVLTKTVEDAAIMLGVLAGMDARDSTSVDIEVPDYVKSMNQPRKLRV

GIPKEYLVKELSEDTRKLWEEGAEAMAQQGAEVVEISLPHTQYALPAYYILAPAEASSNLSRYDGLRYGYRGAGDSI

TEMYSSSRSEGFGEEVQRRILLGTFTLSRRLYDSYYRKAQQIRRLVLNDFETAFGQGVDVLLHPTAPTPAFALAEKL

NPVDMYINDIMTIPASMAGLPAVSVPVRQSAASNLPQGLQLVGRYMDEGTLLAAARLLEQAFPRAHALRPPLA 



 

>N443_CHCH_domain-containing_protein 

MGRRGGSSRSSARPASKPTATAAPAKKAAPPATQQRAQPPATQQHAQTAPAMGGGGQSFLGGVAQMAAGYAVGHVAS

RAIENVIFGGHNATPEQIQKAEEQVQQGPCARPYDGFLKCLKKNEDDATECDWAYDMFKECQTTNRANRDFGYGGES

KEQSATY 

 

>N444_mitochondrial_fission_process_protein 

MDDPKATELDVLRDTWARYLGYANEVGEACRGVLPLSLVHASYGLVGLYVLADAIHKGRRASHRKHGSVAERRFDIV

DNVADTLLWQTLASLLVPPLLINRTCKLTAFGLGKYFPPAAYPSLTPRRRALVQTAVGLAVIPFIVHPIDHGVHFAL

DHTSRVLSGIIRRKYFPVPSSSSPPLQTPQGSDNQQQHE 

 

>N445_putative_Complex_I_(NADH_dehydrogenase)_MWFE_subunit_(NIMM/NDUFA1) 

MSKAYGLFYSWELLPALTVMGVFLTTVPMGTYAGFKLILGEPKKIAAKAIEYESELRNHNHGVKKRYYGHSKTASSE

TH 

 

>N446_uncharacterized 

MQRQGTKIVAGIAVGRGAARLGRVAATASVLSSRATFHGYAQSTTTRSAGWKLARTAPFSGPAGLLLHRRCLASSAT

PSRGDNKQKKAEVEEEDTEEEETDDDEDDEEEDEDTEEETDDEEEEEDEDEDEEKSKGAPAPAGVSQAELAKQRKEA

KDLKRLERKERQQKKKDIRKEQLQRRREQDAKKKEKEELKSREGARKKEKKEAVVSDIDWEEDLEAGTTAAAQAAKK

SNKKTSKKRQKDAAFVPAVNPNLFNPE 

 

>N447_Zn-dependent_alcohol_dehydrogenase 

MRGVRLASFGEGDPHSRLEVRDDLLVPPLNPSTNDVLVRVEATSVNPIDLAMRKGYARKILFRARAKESPMTLGFDC

VGTVVQTGKSAWSFKVGDRVWGSTSLFRDGCNAEYVLVEEPALAQAPANLTSVEAAALPTAAVAAWKALVESGQLGP

VGSPSPLNPSATTDRQRVFINGDSDGVGVIALQLLKHYGHHASAVCSAPNVPKFTQLIDAGGGEVIDHTREPDWAAR

LAGEGKEYDVLLDTVGTDEAEAQCVKLLKRGGKYLSLRPLVLDLIHEHGPFMGAMKGWWSIVKKQVEMKKEKDVLVN

YVTCGPDGKVLEQVRRLVEEGVIRPDVDRVFDDLAQLPEAHALLERGEARGKVVIKVQDPLTAAAAAH 

 

>N448_adenylate_kinase 

MRRNLPPFSISSCLSPPLRPPQAVLRRAQGAGSATRSCVGEQQQRFCTTRLTAGPPRAARGTTSWLSLQRPYSSTAT

AAAAGAKTVKDALSAVPSAPDMTGKPSATVTSPKDGKDKSDGEIKNSQLMFDSVWNKLKAKYTEERMVFPKEIIWLM

GAPGSGKGTNTPFILEARGITASPVVLSDLLDSPEFRVIKAEGGMISDAQVTETLLETLLQDQYRVGALVDGFPRTE

IQVDHVSLLYDRMLTLKRQNPQLYPRPVFRMSVLFVEERTSIERQLARGKRATIHNAKVKETGIGELAPERPTDMSE

KAAAKRYAIFKQHFATLTTLQQRFPFHLINAQDSIEQV 

 

>N449_mitochondrial_ribosomal_protein_L40 

MMKRLVVARPSAVGVAQSSLLSSSFSSTTTMCLRSSSVAGIQISSRSYAGSFTKKKKEKKKSGGGEEGEAAEGKRFD

EELWKLRPQWVTLTRTPEQLAEEEALIKSYAKLKMKQLHEESRQLSKMLKLKLEALNELPPDLRAEALVEEVSNAPR

ERVLPLWTAPIPGYQDSLPPEKRDEPFDFTKLGSIRKRSS 

 

>N450_uncharacterized 

MTLDSIKAGGSALLASLLQGGGESTPTGLLAGLGVTAAALGLGAAYMLVLRQPSYASFQLNASFPTVPPNVLFDFLV

EPANYYDPRINRKGYRPVVVEREAGKIAYVLEDDALGGLLHFSTPVVRRFYEHPDGRDSTDGEDKRHSGSRVLILDC

CALGVFVKIIWHFVGTNMEGEGGGEGGGEADVGTDVKIKVSLQGPWWKLKLMQTGMKKEIGAKLAKLQLLAEQEGGL

N 

 

>N451_hydroxyacid-oxoacid_transhydrogenase,_mitochondrial-like 

MKRTCSARRAAVVCRSTAAVAQGSSTRSLHSAQPTQSGHRAIPPHHVHGPTCPCSAAHNPQYFYRGLLGAEGAEARA

SLTRPGVRFARRTQSTPTTHARLSSSAATGGLSRSGPKESEADYAFEMAGSNIRFGVGATREVGLDLVDMGARHVCV

FTDSTLKDLAPVITVLQSLQDAKVNFVLYDKVKVEPTDASFKHAIEFVTQTARKVTPTGHFDAFVAVGGGSVIDTCK

AANLYATYPPEDFFDYVNPPVGKGKPPPGALKPLIAIPTTAGTGSEATGVAIFDHVERNSKAGIAHRRLKPTLGIVD

PENTKSMPPQVAAASGFDVLCHALESYTAIPYDQRTPRPATPLLRPAYQGSNPIADVWSLKSLEMLAKYFVRSVENR

DDTEARAQMALAATYAGIGFGSAGVHLCHGMSYPVSSLAHHMTYKPKDYNVDSPMIPHGMSVVLHAPAVFRFTASAN

PDRHKQVAALLGAKDIENVRDSDAGPVLADRIIELMKRLDIPNGLQALGFSSNDIDALVEGALPQHRVLKLAPVPTG

QEELAKLFQQSMQIW 

 

>N452_BolA-like_family_protein 



MSKGTGVRRLGLAMKQKLESGLLPVKLNIVDESHLHAGHRFVKESGITQETHFKVFVVSKAFEGKSLVARHRLCYSL

IDQEIKEGVHAVALTTLTPEEDKEKEVV 

 

>N453_mitochondrial_carrier_AcMC20_(putative_carnitine-

acylcarnitine_transporter) 

MSDAVKDFIAGTFGGMALVITGHPFDTLKVRLQTAPPGYFSSFGDCVKQTYTKEGAKGFYKGVGSPLVGVSAINSVL

FWTWGRSQRLFQPDKSIPLTTSQLIGAGAITGLVVAFAEGPVDLIKSKMQVQYGAGGQYKNSFDCARQLVSTYGIRG

LYQGIVPTILRNIPANAAYFAGYEYMRRKFTGDDGGAGEKKLSAGAVLAAGAIGGVGYWVSSFPFDVVKSRIQTQPT

DLSQRQYKSTWDAMVQLNKAEGWRGFWRGFTPCMLRACPANAACFFAYETARSLLG 

 

>N454_2-methylisocitrate_lyase 

MWLRGVNGLGVEATAGWRLREAVRVGVASKGGAWGGVVPVVGAPNAYAALLAERAGLPLLYLSGSTLSASSFGLPDL

GLTTLDEVVEDARRITRVSKLPLLVDADTGFGGVLNVARTIQELERVGAAGVHIEDQETQHKRCGHRPNKRVVTTGE

MVDRLQAAVAARRDRSFVIMARTDSVASEGLDAALKRAQAYIDAGADMLFPEALTHIDHYKAFTSAFPDTPVLANLT

EFGRTPLFTLEELSQAKVALALFPVSAFRAAARATQHVYETVAKDGSQSAAIPLMQTREELYDVLGYDEYEKALDAL

YPPPATPAAQAPAAAAPAAVASLASSGGIGTEGQSVEEAKAKEEKNEEKEEEEEEGEVLLVEENGEKKEEKVVSETA

APNNEDEKKEKKKEDEESEDEDEDDDTGVVITADSAAAIEEELASGKEIKLKD 

 

>N455_3-ketoacyl-CoA_thiolase 

MKKALSRRTFVVGGRTLPFIGKGHPDFVWKKHPLFGKKENPSLEDYITQSVQAALKDTNTPASAIEKAWIGNFAGEL

FSSQGHLGAALAGASPEFRFLPAMRVEGACASGGLAFASAVEAIQAGTDVTLVCGAEVQNTVSAREGGDYLARASHY

RSQRQLDDFTFPALFAQRMKHYCKTHNVGPKDFARVSVKAYANANKNPLAHMHAVKMDLDTASTASDKNPNFLANED

LKPHLRTSDCSQVSDGASAMVVVSEEGLRRLGKSPRDAIEVLAVQVAADNLYVDRDYDKFETTHAAAQRAFQSTGLT

AKDIGVFEVHDCFSIAEVLMYEALGLADHGKGTHFAADGHTHIDGKFPVNTGGGLIGFGHPVGATGVKQVLEIYRQM

KGQSGAYQIPNHESKLKLGLAANMGGSDKTAVVSLFANH 

 

>N456_ras-related_protein_Rab32 

MSHGHGGKAAEGPATEYLYKILVVGDIGTGKTAIIRRCVENQFSESYKTTIGVDFALKTIQRSNATIHLQLWDIAGQ

ERYGNLTRVYYKEAVGAFVVFDLTRNSSFEAVKRWKEDIDNKVRLPNGDPLPVVLLANKCDLVKTPLSEEVMNDYCK

ENGFLAWFATSAKENINIDEAVNFLVENIIVHGSNDAIKGPGPDALKVGGERGGAPDSNACGC 

 

>N457_pentatricopetide_repeat_(PPR)_protein_AcPPR7 

MSFLAQSKNGFMPRRLAGLTSTSLPSPPAPTLHLARSFRTLPASAVSSIGCGSATLRWLASSSSRGRAPVVTEDKGN

RMVILGKGMIPLDVLSTQELRNEVDRLERAEHAVIQPRRYCSLLVSCTNPKLRARVLRLADKVTDVSAADSAAHGYA

LIFHTLWKSRVLQRRELDPLVATILSTMRDQEVQVNGQCLNYLLNLYFAYGDVAKACDLFDLLREGEGRWRAEPNVM

TYTTLVRGLAGRDAGGQLDGSVRPDLPRALRYFEQMVKRDGVRPDRVAFTALLHVCAAEADLPRALQVWDEMKRAGV

APDTFAFNSLLHVCNRALDLDLALKLTDGMQSRQLEPNDVTYSSLIDLCCRVNDFGRAHELLNEMKERGIAPTVITF

TSFISAYGQAGDVERCFDVLALMAQERVRPNQITLAGLVQACLNAGDFRKAVQTLGDMKRRYGLAPSAYVLYHLIHK

AGPKAKTTDLLRLLERIEATEGVPLETRTYSELIKLCGTRNELELAFLIHEKAQQQQRGGNADAGQRLVDRSLFNAC

IQNQNPRKALEIVDAIMQRESLKERDVAQVDGEEVVLDEEDTRDPVNVTMFNALLRTVDTNTVESVIDRMKRLHVAP

NMATIDLLITHYESSGRLDRMWAVLRDLQDHKVIEREDLIYNSFIKVFLRRDDTDKAYTVFTELLTRNTPLPPATYH

LFLDTRDSRTAAAGNISDNGMDGVDGDEQHAALGAESEEERAVRLRRVGERAALIPSLVKLLYERDPSAPPTALLPF

IRFCVLHYKPAELQPLVDRLERDAGRGAALVERIQEAYIMLHEADRAIELIHTLRQRGLKVDASLYNALVRLATPES

PGSALRLRALMRADRIPDEDTQDPFAPLELQPQAARPRYYNRPQQQQQHQPYQRRQRLAPDYRTPAAAERHDMEVEV

DLLDPEGEYGQSATTTTTREAVKDAAAERKRRKKEKRLLNTEKADEEEGVKKEKERAKVEPIKRPKVTGDLLSLSFS

LLGQQAKKRE 

 

>N458_uncharacterized 

MRTGILGDSTSLERLVGVPKQLQVLRHDGHINWVETAAMAAAEGGHHRHGAVFTSTLLDNNRELLRVASGAASTEEG

DHLDLDLIVFSFAAADRCSLEDRNFKAAFQWADAYFRARNKPAQVGVLLVDYAVNKPAGPARVDDDRIIGLVAGDPY

LEALMRARRIVRWNATTPALDDHDHHDGLPDLSDDLARVLADFCRRPVVSLQAASGSSLRGGSGGARAGGDRFVNGL

LVCSLAVLVALLVLHLSPSLQALAAGALLPESAAELTRLRLENGAQEAMTVGLQKDNELLKEINARQKKHNDELTKD

VTDLKHRNTRLQAQVDQLTAAQLAATQTLTDRTLVISSLCQGCCQGETAVGGSMCRLCSSAPAA 

 

>N459_adenylosuccinate_lyase 

MKRAGVVTKCAWPLGSASTMRSGLVGASSASRLLLRQAGGESLLLATARPLATSSHRDVFENPLVSRYASRAMSGNW

SPQKKFSTWRRLWLALAEAQKELGLPITEKQLAEMRAHLDDIDFAAAEKKEKEVRHDVMSHIHAFGTVCPTAMPIIH



LGATSCYVTDNTDLIQLRDGLRIVQQHMLQLMQHLREVSLRYKDLPTLGFTHYQPAQLVTVGKRATLWLQDLLFDYE

QLSERANRLPFLGVKGTTGTQASFLELFNGDHNKVRELDRRVTEMMGFNKSLGVSGQTYTRKIDYQVLSSLSAVAQS

LNKMAVDIRLLMNLKEIEEPFESKQIGSSAMAYKRNPMRCERICGLARYVISLTDNAAHTHANQWFERTLDDSANRR

LSLPEAFLATDVILRVACNVVDGLQVWPLVIKKHIDAELPFMATENILMAAVKAGGDRQALHESIREHSMEAGRLVK

EQGLDNDLIERIRNDPHFAAVRHKIDDMLDPAKFVGRAPQQVEEFVRDEVDPVLARDAHLLRDFDHKTAAQLHV 

 

>N460_mitochondrial_ribosomal_protein_S25 

MGKRFWRAARQFGLEKGMPKPKTPEDWNRLYLKHQVYLHGIKSLELQMVKTGAGKTGARHFHYWKVPPIRWWNPDVN

IHEQKLLAGESKLIIEKVDGKKIELVVDGMKDEEIYNALLSHSDAAPVASKEASVQ 

 

>N461_lipoyltransferase_and_lipoate-

protein_ligase/thymidylate_kinase_domain_fusion_protein 

MKFGKHLLSSALPAWLASYLDYKALKRAIKVQAQTGDTSLFDTLLSAEIKKADAFYKAREEDLLQLFSALIERPGSK

RPSADEKTPLLTKGFSKSDVGADASGEAWRSMSREEVLQRLDEVEALATNLLKFSALNYTGVSKSLKKSFKKTGISS

EDAWLPRLHQTHFFVSRKCDEVLTKTTLIRRELKEDDRVAAKKKIAQGGNGGSSSSSSAGAADEQAPSLWAFILGTF

IHQIADNANKLVVPLVYLQITSVGVMSILTGVMTLLQTFGTLPAGRWSSMIGPKALIQWITLGRALLTTILAIVFFF

FSTGALPSGLTLFLVTLITSADWFIRGAIDTARNVLPMAYSQNSKKMLDEINIRFFTVFELGALVGPVVQGIILALG

WGLAVTLWVPVVFLVLNLVVNFWIPEADSSKYSFLQSKDKETEGEKKKKKPSLLESYVRGIKECIDPTIGLVFILVI

LLQLNKIRLVIPQIIAVELFNDDSYAAWIFSTYSLGGVIGSGVYALVKNTFTPAMNMVFASTGVLILAVSWWPALAQ

ASIIPFLSHKDEWLLWVLLGAMLFSIVKQSARTSMQSIFQYALKDSKSAADIMALNRFGVNGLATGLRFALGIPFIF

LSVTTAFLSISGGLAVIATVMFIGTYLLTKLPINNQNLKKDKDEKKEKDVDDSEDEDKKIKKLKKRKPSKKLNRKLS

DEEIAQLVDIPKDTGVLIVFEGLDGAGKSTQVERLKSFMQGEGYVSLVTTWSKSAHHYDLIRQLKRQTPMRSILLTV

VQAMDFQQMIKQDVIPALRAKKVVLCDRYFYTGIARGVARGLSKTWLRQLFTADVNLEPDLVLYHQCVAAVAVSRVL

SRSNSNTAQLSDDSMTHRVIVTLKSEDGGDKSRDLSAARISVYEAGLDVANPDLDPYDNFVSFQTRVSGEYDAMIPE

YRFKVVDGTQGRDEQESKVRSYVEPMLADLKKEVSRPFKTNLFDKNPKLDSGKKVKEYYLTKDGLHWYFRTMYFPMR

NRLSELIDLSKAPRVFLHGNPHINNFARFPGGSAMIDFDRTCIGPYLWDLVRLMVSTAFKQAGEDEIGGTFLRLGVL

QRLKSGYEWGLLHKDEPSAHPQRNEPFISEEAAPAPPAQPKPFAIPPGVKGNLAPPAPLVRARSASLVFGEGGHADP

SFYLKRLEEMRKNHADLDDSLREMARTYLEVRS 

 

>N462_pyruvate_dehyrogenase_phosphatase_catalytic_subunit 

MLRVAGVGCRGARGHCLTNDLHLHHPSSTTASALSRSFVPHSTLPASAPAKKATTQSAPVATAAALPTSSSSTSPSS

TATASPSTLLASHSHSPRAIPTLNSLFVLRNARPIAVSGVGRGPMAFGVAARRRMSASTGPNPNELPQFPHTSTPAT

SSIFKKLSRPLFIGGVGIASFAASYGYFEYQKKKRKYATSASPILDALTPSVSPDLVEQVTRKINANAQAFTVAPGN

CHITEFHTNTIASNSPIEDRHNQLLHDPQIYDGSLFGMYDGHGGWAASEFVKNELFDFVKLELGILKLKQEKFIDSI

VKEKELRDRIVDFLAKDPASPQLYEDLKGIIAKQSQLDEAHREQLLTPLDALFNPERNISQCLQLAFLRADSYFLYE

ALLDPEKLRDGFSGACVLLSYFLNDHIYVANAGDCRAVLGRKRDSSGDPIKGADTRRVWEAIELSHDHGTENLEERK

RLIEAHPNEDDIVLDERVKGSLQPTRGIGDGLFKDPNFNDALARKLENWHPPYTTAMPEVISHKITPADQFVVLATD

GLFDFFTSQEVVDMVGHYLEHMQRDPKDDSHNSVQQPPSSELKLKLQENASSYLIGKVLNKAGYGKTPEVRMNFCIT

LPKEAKRGFFDDTTVTVIFLGPHITSGAVQDEHGQEDTEAGTGSGGSEPVLAKPAVMERVEGLIEQKVREDQESGMM

WKAWHQSFAGGRSG 

 

>N463_carbon-nitrogen_hydrolase 

MQRTLRVGTAAAVRLGASSGTCARTLHASAAVGQSAASTNPEAVQVALIQFHSASANPDENQAKAEGFVREAARNGA

QFILLPELYRTMLPREQMPQYAESIPDGPTSRRWAGLAKELGVWLLGGSMIEPVEGQPGKLYNTAVLFSDSGDLAAR

YRKIHLFDVCVPGVVDFQESALISSGKETTTVASPFGKLGLSVCYDLRFPELFRHLAKQGMDILCLPAAFNYGTGQK

HWLHLLKARAIENQCFVLAPNQVGEAPNKFKSWGHSLILDPWGDIVAEGGDGEEIVYGKLDLSLLGKYREALPSLKH

IRKDIFHV 

 

>N464_ATP-binding_cassette_(ABC)_sub-family_D_member_2-like_protein 

MSSTPISVEALTRLLRENVTKRHLVSGLGILASVGAGVYLTRKRVNQMEAEKEHRAQQDALEEATTGVVVKAKPQFN

RQQFYKRLGRLLRIVLPSIYSKEAGILGMHTFFLFTRTLLSIYVAYIDGQIVRSIVGRSPFAFMWLLAKWLALSVPA

VYTNSMIKYLEDKLAIAFRTRMSDHLYQKYMESETYYRVGNLDSRLTNADQCLTEDVSKFSSHLASLYSQLSKPMFD

VVLMVVQLWVLITRQAGFMSGLPPLAGGVMCVWLTSKLLRRMSPPFGALVAKQAALEGQLRFVHSRLITNAEEIAFY

RGHKIEHGVIARSYYALVKHMNLIFQQRVFYTMLEGFLMKYVWSAIGMNIIAFPTFLADYKQQKIEKATGTVEGLSS

MGDRTQNYIVARKLLLDSADAVERIMLAQKQISELDGYVTRVTDMLDVFEDMHDGKFVKTMINNVDDDDDGAKAKRI

KGEPDGEDSDEDDAEEESTTVKEKRIRHHDNGPAEPLDLTKPQGVVQEADYIQFDKVPIVSPNGDVLVESLSFEVTP

GRHLLITGPNGCGKSSLFRILGGLWPVYRGSVVKPSISDMFYIPQRPYLAIGSLRDQVIYPHTVQDMHSANITDKDL



DDIMEWVNLTKVVVREGGWDAVSDWKDVLSGGEKQRVAMARLFYHRPKYAILDECTSAVSVDVEGKMYAHAQDLGIT

LLTVTHRPSLWQYHNYLLQFDGEGGWQFLPLNATARMGLKEEKMRLEAQLQGMPTMHKRLRELCNLLGEDSIALQQE 

 

>N465_uncharacterized_conserved_bacterial_protein 

MAARRPPRGFEELFVRFPFFTPFRVVGWGTLALINAGLAESKGRSRLFWGGVSLGAGPLATAYIVFTPSHKHDHS 

 

>N466_AAA_family_ATPase 

MLRHTKRSQLPAAVARDLFLSWRHTSAAKASFAGGQQSYATTPPTPPESQFAYGDGSFPSVFSQENGMFWVDRTGFI

PLLEALKAKAVVSLRNRRMGKTLWIDTLAHYYDVAHKGRFKELFGHLEIGKAPTQLANTFHVLPLTFAGIKSHNFDD

FRRSLNAALNQAAADFKERYNLSFELNDRDAAVTFQGLVDELKRKNEKLYVLIDEYDVSINKALGDLPLVSALQVSE

KGLLKSMENTYAEFFSRIKTACDRNVARCFVTGVTPLALNEFTSGFNIAEHITRDRRFASLYGFTEADVRNGLARLH

RLQPEVVDRIVDSWRRDHNGYHFHPRQEVALYNPTRVLHGLRQLEQVLSFDPPLSTLRPEEAADFLLNEIQSDPNSM

PAEATLEAIKSSPYASLVVAEALSSDDAELECAGGVANQFRLSHMHELNTGRTPLLSFMFYTGALTYARSPPKLKHS

LRIPNNVARKEFTVELQRLLDIDEIGVQQLRGAIVKMVDGRQVEPFCRAVSRFLLRGLDGRDALGGEDPFAQAVYDA

MLLARRPGDCVRKEYKVDPVARHSNTSGPALDVVYIGQQAVAPQKPQHYCFTLKNVKVQGLVLGQGVQSWEKQVEIS

RTIDNMGGDDEAVLDLPLAKGDNFRKPGSTVRTVLEEAIQEARGKYVPALQAEVGEANVHCWALVRVGMTRIVCKKV

LPVEQQQ 

 

>N467_ribonuclease_II 

MRRLCRVQRLPSPKARPGQTKPLSCTVGATPASRFLSQFRCISREAGWRGINARLGVSTRQHSTTTLPRHALCTSSS

YSTRAFEPAIGEVPEDEPNLAEEGRVIEYIEDGVPKLGLLLQKLEEHERESKSLWIVGSQDARKFALSQAKFSYVWP

EMPQLGLVDGITAQAVRGNAKQLAALAKEAEDLRATIAPERLQALWEEAQLTGDSPDSPRKTITPVQAAQFLFGSTG

PLETYAAHGLLWETRVYFKPRGKTFVCRDREMAEELKDSLQDRVDSVKHSKLFLIKMRHKLERAVGGDQAPSAFLPD

IADLSKEYQACWKSLNYAEDRASTDVDLVAGGMDSLTEKQHLDFLKKYAAMIISETPSSEPIDVTEHTPLEGLLKEG

ANSVDLFNAMVQLGVFSEKENLDIILHRRPLHFPEEASTWVNEVLAQPPPDSDGGKRLDLRQLPVYTIDPHDAYEID

DGLSIQTDEDGDTWVYVHVADPTRWITPDSPLDLLARDRAQSLYLPNGVSLPLFPPKFTSQAVALRPNTRSCALTFA

AKLDRESGEIKDYKIAPTLVENVHGLTYGQADSLILSGQEKYAKATAQYLPLHLQEEQQLLAVPDADEREERKNDIK

ESLRRLGLNHKLGKKKGEASRKEAPHRTLDLQRVESADTFSNRELARPGVDKEAAMGAVWGLHEMAKLRRRYREQRG

AVIVSLPTTAIRIDDVAQHRGVRVRRLESKVTEEGANLGQEGASEEGEEEEEIEGMQESTGARMMVEELMLLAGEIA

GKFAEARGIPIPFRVQQRPPGDSKYLDYLVRGKEKKAVVKSWKSLVGLPPTKYSSVPGPHFSLALDSYAQVTSPMRR

YADVLAHHQIKAALRGEEPPFLSWHFVPMFQTMIQRKQEFASLVEVISRRWIIQYLKENKDRPFRAVVLEVQEKRAG

GNLIGDSRATVLLSELGWRTIVTVPKSVKQGHALTLRVRTADPWTNYVSFFKLRQ 

 

>N468_uncharacterized_conserved_protein 

MGAASSRPHEEAEDWEDHFQHEYEQPTAANWAEDEEEEASVSVHLGPRLVRRLQQRQSGGAAARRPQQQQREKQEQQ

QRFDEAALELDVDEALPPPLSEEELDSIAFSTPLPLLLGDDDVEEEVRHGAGEASTSVVVPARRAGGVSQADREFAQ

QEVAEVRQRFRAEQEKISATEVEQLHKLRGLLDAMTRHRRASEDSCEAERSACLECYAKETDDPLACAAKARAFKQC

ATAPVRKGAPV 

 

>N469_DnaJ_protein 

MRATKTASHVAAAKSIVHNQGANRSLASSLRSLNGSSSSSIIFTHSSCSNHTHCGIRNHSTVSSFTAGNKTAASSTP

LSFIVSWKQASLRQFHATSSTRKEEDLYETLGVPRTASADEIKRQYYKLAMQYHPDRNKGDKKAEEKLQKINAAYTV

LKDEDKRRQYDQFGSAAFDGSGGGGFEGFDPNDIPVDMRDIFEGIFSGFGGGGGRRAKTKGDDVEVPLRINFHEAVN

GCEKDISYMGKLPCPTCHGSGAAAGSKAKKCPRCNGQGIEQIAHGFIPIATQCRQCGGEGTIISDPCGTCKGQGIIS

GNRKIQVKIPAGVDDGANIRLVGQGDAGMKGGKPGNLFLRVHVSPDKVFKRDGVNVHTDIPVTLAQAVLGGTVKVPT

LSGAEVEIKVPPGTQPEEKRVLRNQGVSAVGQPGTKGHHYIHFKVEIPTKLTPKQKELMEEWQKEEEQSGGIADKLK

GYFKS 

 

>N470_NIPSNAP_domain-containing_protein 

MRRTSSIALGRGSPLMASASRSFASATPPSQAIWQSLTNARHSIVTSKKTEATTTPVEDPHVHELRVLTINPGHLKE

FVQVSEKALAHKTKEGAKLIGYFNVTLGECTNEVMQIWQWESYKHREQATENLANNPAWEEYTKTVKPMLQHQKYSI

ILQFPFWPLNYSQTKGGIYELRTYRLIPGAVWVWGDYWEQGLKHRSKYVQPVAAWYTEIGHLNTVHHLWRYDDMDQR

RQLREAVWDEPGWSEIVELTHPLIQTMDSRILTPTDFSPLQ 

 

>N471_mitochondrial_aspartyl-tRNA_synthetase_(AspRS) 

MKARLGSTGVLRAGRTGRAASSAAVPARHAAGRASAPVREGISSSNSRPGAIISGLRWGRPSSTWLPSSAAPQWPQL

RSFSTSSSPAPKKAGLGSTTPALDRTHHCGRVTAADAGTSVRLCGWLTASRDFGGVLFLVVKDHTGPVQVLVDEKRL



TPGLREQVASWRIESVVTVTGKVQLRPASMQNKDMPTGEIEIVCEDIALLNPTSHTSLPFPSWSSPLHGDERDALPP

EELRLRYRFLDIRRPYIQDNLRLRSQLSLAARNYLHGQGFSEIETPTLFRSTPEGAREFIVPTRTRGKFYSLPQSPQ

QYKQLLMVGGIDRYFQFARCYRDEGIRFDRQPEFTQIDMEMAFVGDRDVCNLTEGLVRTMWKTAGHTLPDPFPRMSF

RHAMETYGSDKPDTRYDLLLRDVTDILQQSRVNVLTAPLTAGASTDAAAHKKGPGRCIKAINVRGMADLSREDSDGI

QKRARDLGGKGVVEIRCGPEGKWRSPIEKHLTDGERRRLGDALEAQEGDLLLLCSGPERDDVSLILGGIRSHCAKLM

KRRGKLSIPDDQYNFLWVEEFPLFSFESASPGEAKRIVTTHHPFTAPHPDDIDLLMSSDAEHDLLRVRGLHYDCVVN

GVELGGGSIRVHNEAMQRHIFRVLGMSDNVMTRFQHLLDALGMGCPPHGGLAIGFDRLMAILCHAESLREVIAFPKT

ATGNELMTGAPSEPGLDELKEYHISVAAAPPS 

 

>N472_regulator_of_chromosome_condensation_(RCC1)_repeat_domain-

containing_protein 

MKRVAHGATGRMLMPGRTATAAKLCTPPASSSMCLVEKRRYSIQPERVPKPGQGVYTCGTGRNAQLGVGDLEDYQLP

VPVQELPVGASYIDAAAGWTQNFLLTTRHELYYWGSSGVYALLPMRRDKRIYYPTLCEPAQSLGIVKIRTGRQHGIA

LSKNGEVYIWGNSEFGQTGLGNKEAQHLPIRMEFFRDKSIVDVSCGLDHSAAVSKDGRVWTWGYGIDGQLGHNGTED

ELKPKELTVIRGEGISRVTCGTDFTGLLNETEGRLFTFGNGEAGQLGHGERGLCLEPSVVPLDNVKEVAAGGAHMLA

LTKDGQAWSWGWGEDGRLGHGATEDFLKPEPIPTLGPAVGVVSVSAGGGHSLALTESGQVYGWGFNASGRLGLGNES

SVMTPTLIKALADKRVLRAICGLDHSLFITQA 

 

>N473_uncharacterized 

MMRRSMAAGLPLVAVPWGAHVAWRTTTSAKGALLVGFVAGTAIPAGSAMTRVARVVGGQRRHYAQMGAQFAPGPKSF

SEMRSAAVSIKRRYMRLAVYLSVGFFFVVFPVSTLAAQAWEQRNWPTLQAKIVEVVPIEGTNKRRVTYRYKVLGRVV

EKTQVNWNVPWWDRINNTQLDFKVGDFVTIYHHPHNVMLSIFKPGNFAHPNFGRLKGEVIEDTTKPARRTLPQVGPH 

 

>N474_SAM-dependent_methyltransferase 

MARRALLKRMNAGPATTVLPALHPTLAARLFPNSDHSSPEQPPRRVWSLPENCVPQLQGSGTTAASRPPPQGFVAVT

NPLTSTSAGPADDRAVLLVDPTLSPPIRVVGYGMSAVDEAYVEGALREALTYRRQLAGEGRLELDDARHTSAFRLVH

ELGDGLTALAIDVYGRYADVQTYSVHWDRFLPFIRDKLWSPEFLPFLRGITVRRRFRKKRPTARFYYNPAFFNDEQE

DDVGAAAGDADDLDEEDDVEGFDDEELDGGGDDRERAQQQQLRAGDRSAEFRDVVVEEDGLKYHVDLRTSALSSGLF

LDQRENRKWMLENVFTRPKMSLLNLFAHTGAWSVSAAVKAKALTTSVDHSAMCLDVAMANFRLNGIPLAFSADKSKS

RGADKKGWQGGRKRGEGHEFVARDAFQELIALRAKSRKFDVVLLDPPALARTSALSGSVWSAKSDYGRLVKLAAPVV

APSGYIVAFNNTRSRSEEAWVREIMEKGLKDESGRWRRVTALGQAADFRWRAGDERVGKYLKGLVLQKV 

 

>N475_mitochondrial_asparaginyl-tRNA_synthetase_(AsnRS) 

MRIAGRPILAGRAPFSASSLFSVNAATKILYRRSHTAGLMPWRVSDILSKATPGQDLVIKGWVRTVRQQKQHAFVEL

SDGSHQTPLQIVATPELVKGASTGCSIEVEGKIVESPAGKQKLEMVASRLNIIGACDPEKYPLAKKKHSLEFMREIP

HLRARTNTIGGVLRVRDTAASAIRDFFHENGFIELHTPILTSSDCEGAGEQFTVSALMPASSSEQGPREFFDRTVGL

TVSGQLQAEMAACALSRVYTFGPTFRADNSMTRNHLAEFWMIEPEIAFCDLNLNMRVAEHMVKAVIEAVLAKCDEDM

AFFHKRVDEGLMARLHKTLAGPFQEVTYTDAVKLLEKSGKKFEFPVAWGLDLQKEHERYLVEFEFDNRPVFVTHYPK

DIKPFYMKLDEDGRTVQAMDLLVPTIGELIGGSVREENLDTLQARMKAMNMNVDDYQWYLDLRRFGTVPHAGFGLGF

ERLLQYVTGMDNIRDVIPVPRYRGYCRF 

 

>N476_ERMES_component_mitochondrial_distribution_and_morphology_34_(Mdm34)_ho

molog 

MSFQIEWPTLDEITLEKIKAQITEVMNKGELPDAICDVMRVTDLDLGNIAPTLQFMDIPDVSEDGFEGHFKVAYAGN

GSITLQTKVQVNPFAAKTVPSKRALRHLGGLIAHEPMVVPLRITISQVRIDGDLVLNIKKRAKAHDPRSDGSLILEN

TNTAVSAPAADSELSIPHIAAQFKVDPLQSVNISSSFDDFGSVKDYLQEQVEGSLRKLFVEDFPQIVSGINKQLETA

AHAKHNTVVVLAPK 

 

>N477_NUDIX_family_hydrolase 

MLARGRARLSLYSGRGGRSHFSTSSISFQPTAALWQRWSGLRVDGTEDPDPNDSDYESDGEEPNADAGADVQNRHHH

HDEIVGFAINGLNRFHAHHLRRDDEWLRYALHESPNSRFLAFHKLRPMVEHRTPPTHLGPILAWQERGEVLPAITDA

KSTVLLLGQSLRETNSDRSIQEQLSDESNQINVFAFDLDPIVGDDEQEAQRYAAAHQTHLEVRTTFEEPRAIVPHLP

PWEGGVVAQARSLLHWHKKNGFCAACGSTTKSVEAGYVRKCNDDKNASCGMDHYPRTDPCIITMVVSSNRDKCLLGR

KSSWPAGRFSLLAGFMEPGETIEAAVLREVYEEAGLLLDYDKVAYKLSQPWPFPASLMIGCVATMHEAEIQRQKVSV

DYHELDEARWFDVKEVAAMLARSTQEGAPEGELHLPPPLTISHHLVKLWLHERKTKRIK 

 

>N478_enoyl-CoA_hydratase_(crotonase) 



MKATRLMGAGGRATAGRAATVAVTPCWGSGGHNQWRRSALATTATATTSRVSLEKSTSHQGVAFLTLTNARERNALS

VEALEELKATLADVESHRSFGDVRVVVLRAQGPVFSAGHNVKEMRGSERDPAYFARCFALCSEVMQAVRGLRVPVIA

QVDGLATAAGAQLVASCDLVVASEDSHFATPGVKIGLFCTTPAVALGRAINSEKKMMEMLLTGEPITAQEAHTYGLV

NKVVPKAQIEEATLELAKKIVSYSPSVIGLGKKAFYQQMAQPDISQAYKFAEGVMCANAVAEDAYEGMSAFVEKRKP

TWKPTH 

 

>N479_uncharacterized 

MRRWALAASRTGFGGSGIGGAGSARNWLASSTLPQAFRWSVLRGVHTQSAGVGRGLVGRVRPRRNLSTQAPKEEPNP

STLPPPAEEPITHTVESLTESYYAFQDSVLNIQIMGNSVPRFWVGLVAFGLFGLGKDLLSLGVADQIEHRPDLTTEQ

KLQLSALAGDKEDFVLTQLPTAVSMSDPFTLLTLPLLSSLFAASVGIWWGRFRIKKLFDKFVFMETKKGHVAPPEVI

DGARKGIITRGSTATAVGTMALTTTYISFYAIITRVWFRDYVEQMNEWKWTVPAGKEGELQRKLPSDLELKAFSAAS

FVYFVFIQLLVLKFTPFVILPSLTALFPLTAVLAQSPVFLRMQDKTKGKLETLEAKGVFGKLPSGEGKELDFDGEGA

DEGAYGLHSADHDDDDLGSRPAAGDGSLSTKPNNVFDKTAGATRVRAIVSRRKREQSADGAAGGGDEEHGKENQWGD

VVLEDEQNQQQ 

 

>N480_acyl-CoA_thioesterase 

MRRNLSMNAAPLKLLRPRLCSSSSSLSLVARPRGVSYMSTTTTSTAKAKRPRDSLVERDLRFSTDPRLQEAFVNSSG

KIRLGMVLEELDTLAARVGYAHVLGTPRVAQLEERRKEGLEVPTIVTAACDRIMLLNPISIDRDLKLRGMTTWVGKS

SSEVRVEVSSVRKDPQGNDEATPHLVAYFVMVARRNGVNEAYPIPPLEPVSPVEKRHYDQGASNAARRKEAAATSLL

IQPPKLDEIKIVHDMFARQMHQGQAQQDASEVPMASACHSSTQWTHPQNRNIHGNIFGGFLMRQAFELAHVTCGLFT

GVMPTFLSMDDVSFLRPVHIGSVLALESQVVYTSTSTLDYESDQDRDQQSATGGAKQQQQGFPLVQVRVQANVGNFG

TAFEPSNVFHFNFKAGANQRKVVPNAYSEAMAYLDGRRRMIREKTLRQDIASYLEGFGTAHVE 

 

>N481_dihydrodipicolinate_synthetase 

MQRSTLRRLSQRRSTAQKRNQQNVKKKKMRRRVVSSCVPWLPTRPGLAECRAAGGGSHALTARHNSTSSQTKRFEGF

IAATLTPMDSNAKPSLGRVKDYAQKLVSDGCSGVFVCGTSGESMSLTLDERKAALEAWVKNKGSLNVIAQVGTTSLE

QTRDLAAHAESVGAAGIATMAPFFFKPPDVSTLVDFCASVTSAAPKTPFLYYHYPGITGVNLPVFDFFEKAHGVIPT

LRGAKFTGTELGDYYRTLCFQGGRYDILMGFEYMHLPCLPLGSKGGISLSFSFCAPVYAKLFKAYHQNDLETARKLQ

LVIAEFMAALAQYGFVPASKLLMREWHGLDMGPCRLPLRALSPDEEKRFMALKVVQELHSLL 

 

>N482_calcium-dependent_serine-

threonine_phosphatase_(calcineurin)_regulatory_subunit_B 

MGNDVGRISAKDFEGVEDFTEAELHKLHRRFQKLDKDGSGSISADEFLSIPELAGNPLLSRIIAIFDTNKDEEIEFT

EFVKALSTFTNRDNLEGKLRFTFQVYDIDNDGFISNGELFQVLKMMVGSNLTDAQLQNIVDKTILEADEDKDGKISY

EEFVKLITNTEELGAKLTITL 

 

>N483_lysophosphatidylcholine_acyltransferase 

MRGLAKGLRHAASAPFTRLAPTGFTASGISSGPTANGYRRGAVLPICWREALVGRGHLLRPLGQAALQRSGATRTYV

SKAQQELRRRNPSAAANTPPPPPPGKEGPSFGERLVYIAAVASFFVVPAVVWYRHGDEIRAQLSSHKNAPAASSSAA

GFDAASDQQDQHQQAQEQGLVSAADPSPAAVDGQQQQPEATSTVNPFIYDSPLTLYEKVKLTFGALVLLPIRVTLLV

PALFLTYLLAKLSVVGLPRPVCERIVDGRTEVVVDNNAAGPIPAWRRVVFLNPCRLLVRYIMFLMGFHSISIKGTPA

SKREAPIVVANHVSFVDPFYLFIAYLPAFVAKKDVENLPVVGTVALALQCLLVDRRSTTSRKDTLDLICRRAGAVGH

GSAAVEQKEQDGPATQPPEDEQHHHHHYWQQLLAHNSVALGFSRFLTYLSALPKVAYQRQFGEDDYAQVVIFPEGTT

TNGKALITFHQGAFVPGVPLQPVLIKYPHRHFDPSFPVGISLARLMLSLLCQITNHLEIEFLDVYRPSDQEQKDPAL

YAHNVRNLMAEKLGVEVTEYTYEDALLMVEALALNMKPDRVNIPVQRVKKLYQEMTLKDLKQLLWRFRHIDRDGDGL

ISYAEFAHSLRLPEDSAYTRDLFSLLDTDETGAIDFRKFVVGMSSLNRKVNKQQIIELAFTAFDKEGRGFIEREQLR

GLLHEVFPTIGEDQLDALFNAADADKDGLISREDFVRLAEEQPGYVGIMENATRNHHRIARDATASAIQ 

 

>N484_mitochondrial_ribosomal_protein_S10 

MSWRKAELVISGYHKRVAKVAQDIATAAEMVGMKRVGPIPLPTRHKRFALLRSPFKHKKSYEHFEIRTHKRLIWIEG

PPEQVRKFIDFTVDTMEPIASVKVREHNYHHLSSFYSPPTTATQALQEARQAALGSPSTPPS 

 

>N486_cobalamin_adenosyltransferase 

MKRFVAGTRVGRFSRPLFSNCRPVLCTSHAWADSRRGVKIYTKTGDGGESSLFTGERRAKEDVVFHALGTTDELNSF

VGLAREYCEQSKNGLDEKLQMIQSLLLDIGANVATPRNAADADARLRRTEFSDVHVTTLEKWIDELDAELPPLKNFI

LPSGGLASSHLHVCRSVCRRAERLVTPLVKDGQASPAVGRYLNRLSDFLFVAARHAAKAEGKEEVIYKKPKD 

 



>N487_L-gulonolactone_oxidase 

MMMQQHEMDQAAPRTGHAHRSLQRLYIHCGHVVGERTISELAPVPTAASSITRIANYQWRNWAGIHTATPKYLYKPT

SAREIVEVLATARAAKEHVKVVGYSNSPGDIAVTDGYMISLENYRRVLSVDRKTGLVKVEGGIKLQDLIDDAARHGL

AMSNLGSITWQSIAGALSTGTHGTGIKLGILATFVRELELINAQGQVLRCSATERPELFNAARCGLGALGVISTVTI

QLEPAYQLHAVEVPMTLEAVLSSLNTIIHSAEHARFWWVPHTNKCWVWQANRTKEKAAPPRFPAWQNLLHILVERKL

YEFLLWLGTFFPRLVPYINKLYSRILFSKRRETIDRSDKQLTFDCLFQQHVSEWSIPVANTATAMLRLRDLIKDLDL

KVHFSVEVRFTKADDIWLSPSYGRDSAWIGIIMYRPYGRDMPGTKVYFDAFEELMKELDGRPHWAKAFKMSEVEFRQ

TLPHWDDFKRVRAEMDPTSTFSNAYLDRLFPTQKQPTS 

 

>N488_tetratricopeptide_repeat_(TPR)_domain-containing_protein 

MQAYVVEDEGAKEQSSFSIPPLQGLQNRTASLPSQSTNTRVSNHAVKEPEKRDWNEEFQKLLEFPTNTPQEAAERAM

AIKSFADGFVKTARPIAQTIIRERSQPVHTQTYKPVPDGKAATYNVDGMTFQFPTGSDGYPSTAEEDLKKEGHYMKS

LIALLSSGVDRVALPMTCLVQHLGFALRVSSSAPFGQADLVYGAEEGEDFKDTSPTGRAIVTNICSVFNIKPQIIEA

GGATREVYIPGVRVYLGKDGRYYFASLENLLPQMLEHGAVLHRQYIQRLPSPLSVGDKEAIRAAGKQLEEVNLEAFA

AKLSDREFTLTLAQLFDELHKEGINMCFLGRLRSKVTSKRISRLLLEKAVTRTVNKHLHEKLRATGDTTPQTVLVEY

FDLVFRPSEESTALWEGEIRQRLETKFPGVLSSGERASESGWKLRANVNMRDLFVSLSQRNGIQWKEGTAERVLENG

ATESLADAFVAAESTVKRFEVAFGETLHALGRYDDSELVHKERIAQREATGDPILTAAAVFHLACFYKANERYGDAE

EQFKKMVSLAEKVRPPTTSAAGGLSSPRGGTAASSRGQVHVATALLHLVDFYFFCGRFNDAEPVLQRAMDIRQKNLG

SAPLDYALCLEKVARMYRVMGKYTESERMAKRSLQIYMESLGVDYPAIEQRNTAAFVHFLEGNCAAAEEGFKNSLAA

SERSYGSSHLCVAQSLADLAIFYCKVKKYNEAEALFKRAITIREEVLGENNTRMAASLQQLAYLYTALGRYSEATDL

YNRSLAILQSCLDSSHPDITDALNKLAWLQLKCGNIKKADEIYGKLSEDNENSLGKEPPTIVRTLWELSELYQALGK

YDQAEEVIKRALIIKQNTPGQSVTDIAEWLNNLAELHYRKGNYGESLLLQQRSLDINIKTFGHNHVQVAEGLHNMGN

LSYRQGDYETAEELYKRSVAIKEHILGRQHPDIAEYMHTLAYLYTTQGKYEEAKGLYEKAFTILLQTFGMDHPLMAL

NLNNLAWIHFKQAQYGKAEELYSQSLAIREKTFGKRHPDVARSMHDLAELYHEQGKYKQAEKLVHKALVIREQLLGP

DHSDVARSLTTLAKLHFSLGSYTEAKREHKRALKITTQLLGPNHIKVGQSLHDLAKVYYRRGTYQRAEELFQRALQI

REAALGTNHPDVAQTRASLAYLFTTLGKFNEAEEYYKNALSIMESCFGSDHPEVAQSYNALAWIYYRQARYQESEEL

YRRSLDIRSRYLGEHHPDTARSFHDLAMICLAQSKYTEAEDLNERALAIREKVFGKTHVEIAYSMHNIAELYFARSR

YAKAKGLYKQSMRMLEIVLGEDHIKVAVPMAGLAKVHYKLGEYQQAKPLYQKGLAIQEKTIGKNHPNCAASLNDLAY

LYATRGHYRKAKKYYQRSLAILQSSYGGTNHPEIALGLSSLAWVYYKRGKYNRAHLLYKQSYKMRIAAMGPEHPLVA

RSLHEIAELYQKIGKYEEAETLNKRALSIRMKAHGTSHPDVARSLFNTGVLCYYQGKYKQSEELHLGALRNLEKAYG

QNNPKVAQCLDELAKTWAKMGKHDDSKVYLQRALTIRESCLGGRHPDCAESLHHLAYLAATQGKYAESEQYYTKALE

ILKGTFATEDHPEIATTQADLAWVYFRQGKYKEAEELYVQSLKVRQTALGDSHPDVARGLHDLAELYQKLGRYEEAE

PLHQKALNIRESIFGRLHADTARSLNTLAVLYQLRGMDEESEKLQLRSIEVLKEVFGESHSKLAKGYADLAALYARK

ADYERAETLYQQALDMRAQTLGPTHPDYAQNLLELAELYTKQGQYERAIPLYEKVIEIWEDKLGKDHPDLVTALESY

HACRRGQSRGPTPEKGSRDWSSLFLMASQRTHQPTASLAISLCRLLFGGTTAQKP 

 

>N489_NUDIX_family_hydrolase 

MRRASVLASVQGTHPWTSGGSRVVGARTLTTSAGAGSADRWKKNFKKVVPEGDSKERAVCQECGFINYHNPKIVAGV

VALSSTGKVLLCKRAIEPKTGYWTLPAGYMEVGETVQAGAAREAREEANATVEAGSLLTMYDVPRIGQVHMYYRAKL

LSDEVSAGEETLDVALVDLDEIPWDQLAFPTVRHTLEFFLKTGRHSADAIDFKSITEQLI 

 

>N490_gamma-butyrobetaine_hydroxylase 

MRSCGTRGFVAAAGKRALHGSVTTSNLLRCRSALLSSSGRSGFPSLLRSTSVVQARRAAHAQPEAHARSAAAAVHAE

DGRVEVQWRDGRTSPFHHTWLRHNCQCPKCLDSSSGQKLVSILDFPPRPVPRSVSLENGQVVVRWKDGHVSPFPQDF

LRRYAYDQQSRHERRAMRRAAVPWTPEVLISESVALEIDYADLMNKDEAVWQWLQQLLKFGYCLIRGVPQQEGEVAR

VAQRMGQLRDTIYGLTWDVKSIENAANIAYSSLPIPPHMDLMYYEVPPGYQFLHCLINQAEGGANIFLDTMQVAKVL

KERDEKAFRLLATTPATFHYQRSGHHLVQRRPIIELDQETGDASAFRYAPTFEGPLDIEGEKVEEYYAAYRELVRII

NQEPDLHLWRRPEEGDLVSFDNRRILHARTAFSNGNRHLQGAYVDWDAFLDRYRVLQSQFAPMAAIPQ 

 

>N492_mitochondrial_ribosomal_protein_L23 

MRRFEKLNPTKYWLPNIPLTLMPPARNLPSNKFVLRVQPNITKVELQNYISQLYGVSVTKVNTMNYEGKLKRAPRRG

KFYSTKRYKKAIITTDDSIRADDFQEEGRRGAGFIEGEVVPTKRR 

 

>N493_uncharacterized_conserved_protein 

MRRSSSAFTSWGGGAIRSAASSSFSSATLASSSGSRFISSTSSPSSLSTLLKAQRSSASPSSSLLNRSLATRPSMGG

RLPFASAEANPSAARTGSIYGSVNATSLLAPLSVAATRVAGLATSSSKVESEEADEPSSRSRPSATASPPPDAQAAL



PSSAEAEAKPKLGKIRTFLKKYGAVGVVTYFGLYGATLASFYGAYSSGLLFAGDVVGLIEFLHLGDFFDESLLTPKV

GNFALAWVSTKFTEPLRFAITLGITPSISRWWTGHHQHKLEAKREREEQQQKKEEEEENANSSTKH 

 

>N494_uncharacterized 

MQRAVGLRSQFLVAKNSTAALPLWARRSFVSEAHIQAELEAARRVKALEEKNARDRATMLSTTPAPPQGKRSDEAPG

QPARLPSAENNHQPARPSAQ 

 

>N495_uncharacterized 

MLRQRRTLITSRPVALASLLGRPSAAGARALVRHGQAFSTNRSTAFSSSRWRSPLLLAAVTAMSAGAAFGLHRHRSA

FALQPQPGTEAEEYEDEGYQRLLMGLMDSARDDGEDGEGDLADAIVFEPEEEVKEEEKEKDEEELLPASRVLGAGRA

KIANEEAEARRQQLEAHLHEHIRSWAKFEKVCSQGGGDDGEEGEEQDKPHVGAKVALRYPPWMQPGESNEVAQFTIL

GASPHGQKDGVVDMLTMLTTTPPVHRMRDLYEFHRGIRDEIGKQARIVKPRMRWLVAGRPALGFVTAFTGWGKTLVS

TYVVTAYNKTGYVLVFNTIHDGEAPLPQCFARHQEESDEAFEYILRTVTFRPAPPPSPSASLPSSSFFLSAYEKTK 

 

>N496_zinc_finger_protein_(possible_Tim15) 

MQRRVATVAKGELALLARSVPSSALLGIRQSTLASRVSASPLHGAATRPRPWSPSCFLRISARSLHASSTLQRSAKS

SMVEATSADDPTDSAEAKETSAESAATPTTTTTLNIGRIQPKLELHYTCGVCELRSTKQFSRVAYEKGVVIIRCGGC

ESLHLISDNLGWFGEDKNIEEIMRKRGEAVERGRRDAGGNILLDNNNTNTAGDDTITTDLEHDGTQTVVEESEDCIL

ITPTAAVR 

 

>N497_mitochondrial_carrier_AcMC21 

MPRNPSVRLSRSSSSLGAGGGPGKNSDDDEMGLWTAGGLIVAATIGWSSYAPHVVLAHRLTYATSSISLPYPAFTHQ

FHLRALHHEAKLIDSHARRLRQPLNLLHPGVLAHTAQAWAQSVVELVTVAVCSPSSDASQLRRLGAKALGLLLGSLA

SFPFFIAQNRLFAQLAGEVTVLPLKYTGLGQTLSSINYVDTFRYAFIPHLLTSVVSDAIYSYYSPREETIANWIYRK

LPPFKSRSKKVNKTKRLIASTASNILFSVLGDLVLSPLYVVSTTMAIQGSGLEVALGTPRYSSGLHCAEDIFVRHGP

LAFWQGLVPVLYSELVPQAMATTFTALVFNAFAYLREE 

 

>N498_universal_stress_protein_family_member 

MSVPLVITAVENEEKQRAKEESRNLPEHIVAVDGSEHSERAFEWACDQLPKDHTLVLVHGVHKPEFRVEAMPDSEGK

WMEKQRRKAFEDYEFMQSARTMHRYARLCRQHERKCEWMTVPYRSATELSDNICSAAQRRGISNIVCGSRGLGTLER

ALLGSTSSGLVHNCPANVTVVRD 

 

>N499_uncharacterized_conserved_protein,_N-

terminal_pleckstrin_homology_(PH)_domain 

MSTRKGSPKISAFQDNFKNKKLHATFKLPDGDNFIRDFPCAFTETEEGLGDVNGRMFVTSGHLCFDANSMGKKIQKI

LPWTDIKALNTTNDEQLLVTVGDEQLAFPKFGARLEEAFECIKEQWEQPHDQEETENGGASEEADASADANDANAAA

PAGEAETVNQASGEAEGEDHHDDHDEHHDEHDGEKKGSRRSRRRRKNRGKKGPHGDEHHDDHEAAAAHKKAEEEAAL

KKKQEEEEAEKKKKEDEEAAAQKKAEEEAEAERKRQQQEEEEAEKKRKEEEEAAAAQKKAEEEAEAERRRQQQQEEE

EAAAAAQKKAEEEAEAERKRQEEEEAERKRKQAEAEAAEAERVEKERREAEEAERKRREEEAAEAERQRLEAERLEK

ERQEAEERAKREEEERLRLEEEERQRQAELERQQREAEEKLRQEEEARKAREEAERVRQEAEEQARREEEERLKREE

EERKRREEEERARAEEAEKKRREEEETERKRVEEERVRAEEEAKRHEEEQQKRIEEEQRAKAEAEERARREEEERLA

REAEEERRREEEERARAEEEQRVKAEAEERARKELEERLAHEEEERRKRDEAERARAEEEQRVKAEAEERERRAKEE

LLAREAEEERKRDEAERQRLEEEQLARQAAEERERREKEEQLVREAEERRKREEEEKERQEEEARVKQEQEERERRE

AELKREEAEEKQRRAEEQAELEAQKQAEIEAEAARAVERARQIEIEAEVVQVQVTTATTIATTATSTPRSVPSSTVE

EAGGAWNTWVGVAAAVGVVAAAAVAAAIFMRNPRQK 

 

>N500_Xaa-Pro_dipeptidase 

MQRGRSVAARAFAGRARGAASSSAPSSCLSFSSAVGRRCRLVSAATPGGERRPFSSSSSSRMGLSDSLAGKRPRPMN

YGQPHPSTHPHLVKEGEITPGITAKEYAQRRENLMARVPVGTVMIVPSHPEMMMSYDIPYSFRQQTDFYYLSGYQEP

DALLVLAKRSDSEPIHFTMFLRPRDPAREIWDGPRSGVEGAVSFFGADEAHPIDRLAEKLKDLTDGVKNILYSPDVH

LEFTHQIFALIPPEKIACPRNLLQTMRLIKSPAEIDVMRRSTEISGQAFREIMRATQPGITEGQLAALYEYECRKRG

SQRLAYPPVFASGIHANTLHYVANDDIMQDGQMVLVDAGGEYNMFSSDITRTWPVNGKFTPAQLDLYNTVLDVQKKC

IELCVSDGRMSPSALHQMSTQFITEGLKNLGLIKPGQTSGVSRFYPHSIGHWLGMDVHDVHDVSTRVPFKPGMMATV

EPGIYVSDDPDIPAELRGMGVRIEDDVLITTGAPEILTAGAPKEAHDIEAVMRDRKPL 

 

>N501_putative_Complex_IV_subunit_Cox7a 



MSSALHSARPLANTVIRRSTEKLYGQQAHIGREAQHRVIFLRTGQDKFFYGVATSVAGAGIATLLFGATRLATGNGK

REE 

 

>N502_rhodanese-related_sulfurtransferase/oxidoreductase_family_protein 

MMRRGIYCAAWAQHQARRCPFGRAVRTFASEANNSHGAVVSTEWVRANVDRIKVIDASWSLGKRSQHTVKLPGAIYF

DIDEIADKRTWLPHMLPTTSMFAAKMEELGITNEDQLLVYDESDGQFVASARVWWTFRVFGHNDVKVLAGGLKNWPK

GLQIQKTAADPKEHGLKFAVRKEPALVWSKYDMLDNLSPTNSDQSQIVDARSRERFYAQVDEPRADIPRGSIPDSMN

VPFGSLFQTTHSEQGEPMHVLKSPSELQRIFEQAG 

 

>N503_acyl-CoA_dehydrogenase_family_member 

MYATEVHTSAVREAHVFDVERLTSFMAQQIPSFVPPLQVRQFKHGQSNPTFLLADGSGTKYVLRKKPPGKLLSSAHM

VEREYMVMKALKQVNFPVPDLLAFTADSSVIGTPFYIMQFVTGRIFTDPSLPGLPPQERAALFKEFIRVMAFLHSVD

YKKVGLGAYGKEGSYYARQVATWTRQYRASATEEVPAIESLITWLSRNVPEELPGDCTIVHGDMKFDNVIFHPTEPR

IIAVLDWELSTLGHPLADVAYSCLPYSVDLPGNSLIDKDMSGIPSQAEYVKQYCQHTGRAFPIPKWHFYVAFSAFRL

AGIAQGVYKRFLQGNASSTTAGVFGAVSKMCLEAAWSLVEAEESKLTTTGEANVRHGSPKKGVSTMEDIMAALPEPR

WEPVSERSVALQKQLWRFLVDNVFPIERQVHDEVNQPGNRWKIPPVIERLKAKAQQAGLWNLFLPDRSNGGAGLSNS

EYAPLAELMGYSPHLAPEIFNCNAPDTGNMELLAHFGTEQQKKQWLAPLLAGQIRSCFGMTEPAVASSDATNIECRI

TRDGEHYVINGRKWWITGAGDPRCKLCIVMGKTDPDTPNQYRQQSMVLVPMDAPGVKLVRPLTTFGYDDAPSGHCEL

LFENVRVPLTNILGGEGKGFEMAQARLGPGRIHHCMRMVGLAERVLHTMRVRVQERIAFGRPLAEHGIIQQNIAFSR

IEIEQARLLTLKAAHMMDTVGNRHARKEIAMIKVVAPNMALKVIDRAIQAFGAAGLSEDFGLAAAFAGARSLRLADG

PDEVHMMTIARLELQQHKGKALTQKGGATEAIKRYQTAIAETSGVLSVAEGQDLVEIYALFKQSSAGDNTTPQPNAS

DVRSYGKWMAWAGLKGMRQEEAQTKYADKIQELQRRKHATTKL 

 

>N504_betaine_aldehyde_dehydrogenase 

MDASSAAHTVTLNGKAISFPTRLFINNEFVESVSGKTFAAIDPATEQEICQLAEGDKEDVDRAVAAARFAFEEGEWS

ELSSKQRGDLLYRLAELIDQEKEALALLESLDVGKPFFESFNFDLKQVVDTYRYFAGWADKIHGKSIDIPGNNVCYT

RHEPLGVVGLIVPWNFPLQITAWKLAPALAAGNTVILKPAEQTSITALKLAELVKKAGFPAGVVNVITGFGPKAGAA

IAAHMDIDKVSFTGSTFTGRKVMELSAASNLKPVGLELGGKSPIIVFDDVINMEKAITDSYYALFWNAGQCCSAGSR

IFVHEKIYDEFVEKSVAMAKARIEQTGNPLLDTTMHGPQVSKLQFDKVMGYIETGKKEGARLLCGGARVGDKGYFIQ

PTVFADVEDNMTICREEIFGPVMAIIKFKDVHEVVRRANDSIYGLVAAVYTRDVEKAMFLSKKLKAGTVWVNTYNVI

TPQTPWGGFKQSGHGRDMSEYALAQYTAPKCVIIEYQTPKM 

 

>N505_TIM23_complex_homolog_Tim21 

MQRSAVCTSGRALLGGRVSLATACTRPVGIVGRRGVWEGALYSRPQPQQQSLGRRRFATDSNGGQKEPPSGTKGGLQ

AAKPSGQGTAVTVAQKVVEGGKDAGYGLVILGGVVLLGAAAYQLFSAGFAPSSPQHVYSKASDLLRRDPEVQKLLGP

NIKTYGEETSRRRRGLQSTKYFNAATQRDHVRVLFSAEGDVNAADVIADVTASGQFYLLTVEVPVTGEKLVYTNTGK

FERR 

 

>N506a_iron-sulfur_cluster_assembly_protein_Isa1_(Isca2)_isoform_1  [paralog of 

N506b] 
MARTPTSAASFMRGYSALALPARTLHTSLPAALRSSAMNRVAVPSTSASSGPSCTTVPSLGRVRSRCVPSALSIGTR

FVPASSTSRRGTASAAAPLQDLHPQTHPMAPSASTFDTTPVSLILDTASATRAVPSTQTILLSDRAKKKLRGLTSKR

EGGAILRVEVQSGGCSGFSYKFTVEDRPLTEEDILIEEEGARVVVDDVSLPLINGATLDWDEKLIGSKFQMLANPHS

AGECGCKYSFTPKD 

>N506b_iron-sulfur_cluster_assembly_protein_Isa1_(Isca2)_isoform_2  [paralog of 

N506a]  
MARTPTSAASFMRGYSALALPARTLHTSLPAALRSSAMNRVVVPSTASGPSCTTMPSLRVRSRWAMSGRSAPSALSI

GTRFVPASSTSRRGTASAAAPLQDLHPQTHPMAPSASTFDTTPVSLILDTASATRAVPSTQTILLSDRAKKKLRGLT

SKREGGAILRVEVQSGGCSGFSYKFTVEDRPLTEEDILIEEEGARVVVDDVSLPLINGATLDWDEKLIGSKFQMLAN

PHSAGECGCKYSFTPKD 

 

>N507_iron-sulfur_cluster_export_protein_Atm1 

MLRASGWRGVRSSVTASRGGTLAWRSGSGATAAISIASRGCSAPLRSTTLRYNPALTPSWGGCGLGGPARRMVATEA

GGASKAAAEGVAAKPAAPPAGTTPAKAAGPTKLKGLPDSGSGWAIMKSLSGYLWPKDNPAIKRRVLAAVALLVGSKI

LNVQVPFLFKEAVDLLNATTENVALVPIAILLAYGAARVGAAGFTELRNVVFSKVAQSSIRQVACNTFLHLLSLDLR

FHLSRQTGGLARAIDRGTRGINFVLTSMVFNILPTILEIGLVCSILTYQYGAQFAALTAGTIGVYTAYTFGVTQWRT



KFRKEMNAMESEASSKAIDSLINYETVKYFNNEKMEAERYDKYFAKYSAASLKTNSSLGMLNFGQNFIFSAAITTAM

ILTAQGISAGSYTIGDLVMVNGLLFQLSLPLNFLGTVYRELRQSFTDMETMFGLLSLNTDVKNEPGATDLRVSKGEI

SFEGVGFGYTPERTILNGATFNVPPGSKVAFVGTTGSGKSTIFRLLFRFYDPEQGRVLIDGQDIRHVTLESLRKAIA

VIPQDTVLFNDTIFYNIAYGRPTATREEVLEAARLARIDDAIRQMPMGYETVVGERGLKLSGGEKQRIAIARALLKD

APILLCDEATSSIDTATEREVQQSLAQLTRGKTTLIIAHRLSTVVDADVVMVMKGGNVVESGSHHQLIARNGLYAAM

WRHQLEAAHHGNPTTATAPNQPSTPA 

 

>N508_Twinkle_helicase 

MRVGGQRIAAGRNAELCRQPAGLWLGRTEASVMGWSRWTSAPPPLGHARPVLEPLLRSRGCSPRWLGRSFATRSAPA

SSSSYARKSAVPSSSFASSARPVGSVSGGGAPFVSSHFSISEDEITHFFSRKSLVWKRSGEELVVQTCPTCPDHKYK

MDNLFKLYISKRTGQFFCHRCGNKGSWFDFKRLYGEIPYTAPMSAPVPASGEVAHDHQHHQHAPAPGLQEEREKPLP

DHDVVSKYPLALFNEYPQVLTFLTGNKTKVQRHLSEEVIRKYKVGATKYAFGGDSEQCVTFPWIDADAEGRNSIRRL

KIRSIKNKANQRLTPAGGQWGFFGWHTVPADAKEIVITEGEFDAMAVYQATGLPAISLPNGAHSLPVELLPRLERFE

KIYLWMDDDIPGQEGAAKFAQKLGIKRCLLVRTKQGDPEGPKDANDALRAGKDLNAILKKAGRTPHQQVISFQDIAD

EVYRNICSPDELAGVPSKMFPSLTKILKGHRKGELTVFTGPTGVGKTTLLSQLSLDFAMQGVRTLWGNFEIKNTYLA

QKMLLQYAGKNLAELQDRAQWDEASRAFSDLPLYWMRFHGSTSVDQVLDAMDYAVYVHDVEHVVLDNLQFMLSGQAW

GQEGVAAGNKFDIQDRALEEFRRFASTKNVHITLVIHPRKTEDDRPLNVASVFGSVKATQEADNVLILQYNKGEDWK

WLEVAKNRFDGELGPIALQFNKRNKSYREMPTTGLLNKARKGASKGASNQPDDPQPATASSSTTSTTPTTKAG 

 

>N509_Complex_V_(ATP_synthase)_assembly_factor_Atp10 

MRHFALGGSSAPTRPGLLVCRVPSDLRPGAAAPLTSGSLRVRPPFWHGPRHMHTPLLGVLPAQATIGGRRHEHWGTL

KRFKELAKTPEELALKEELDKGYWGDANELLKNREGKFFFAVPKLTPKKEAIKLLDAIPASLPTYKPFDFSKVNIEE

AMHTKAPTLVLVTCKRMFATAMLDSWRKPFEAEFPHLNCYELELVQQVGYWWFGGLFRMFAAKEIEPSRMNKVLYYN

GIRKTKRMRWDLNIKNRYCAYAFLCDEDGLVRWRAVGLANTEELAMLNKMVNKLQQEKGGVSSSNNLASRSGLEHQQ

KAD 

 

>N510_dihydroorotate_dehydrogenase 

MMKRGSALGLAVAGAATGAGVWWGMRDAQSPLYPGLVMPFLTSRFLDPEVSHRLAVKSAALGLTPVDEWKDDPRLGV

TVWGRHFEHPLGLAAGFDKNAEAMEGMLGMGFAFVEVGSVCLKPQPGNPKPRVFRLFDEKAIINRYGFNSDGVLAVA

ERLDQFRERQKRVIETAADSAKKRGLEKGVVGVNFGKNKDRVMGGTDGEGLGDDYVELMQRLSPYADYLVINISSPN

TPNLRLLQSGSELQKILEQVMAEKKRAEAASKSATAYPPVLIKIAPDLTKAQAEDIAAAALKYKVDGIIVSNTTVSR

PLRVHNEQEETIAKEAGGLSGRPLLEMSTQLLRDMYRLTEGRIPLIGVGGISSGKDAYDKIKAGASLVQLYTGLVYE

GPGLVGRVKKELVELLDRDGFRTIEEAVGHDHHKEVETK 

 

>N511_mitochondrial_carrier_AcMC22 

MVHQARTTEEHRGAPMPEPEQDAGLAVAAVGVMCGVMGKIVQDRSALSVLVRGNAHWRGLAAALVDDAVLAAQETKQ

LWREDGLLMLVKWPVLVVGTMVPFGIFGMATQPLFDQALGVGEEDIAEQTIRFHTSRVLNTTLLMLVVHPYNVLLAS

YVARNFPSWKVALVDRVVKGKDHFYSSWLASAAVGPVMCGFDFVRAKLLHWHKAALFPDFMPPRAGDDEEDIDSDED

DSEEELGEPSTARRVAYVASTALALVTTCSLGAVLLTPLETITMRMAAQPHVYGPLGTLGTMAAIYRQEGVWGFLHG

LVPSIIFQCSLGLLAVESEANTGHVAL 

 

>N512_methylmalonic_aciduria_type_A_protein_(probable_G-protein_chaperone) 

MRATSAGAWRCRGSQWAVLPSRVGTGCKLPQQMCLRPAGLLLPGLANPLRRPYTTNSEEEERVSALAGRVMRGERRA

VAQAVTLVESSRHRDRRTAEALLARLAAATAAPTSSSSCLSRHPTTSTFRVGISGPPGVGKSTFIEALGMRLVEREH

QLAVLAVDPSSARTGGSILGDKTRMLRLSNHPDAFVRPSPTRGTLGGVTRYMSETIAICEGAGYDTIIVETVGVGQS

ETAVEAMVDMFLLLVSPGGGDELQGIKKGVMELADLIVVNKADGDLADAARKTQFEYQSALKLIHPKSFDWMPRVMA

CSAATGKGVDDVIATFEEYRKTMMETGELWRRREEQKRQWLWRLIADELVDRFKQDPN 

 

>N513_uncharacterized 

MQMLRRNVRGGMSPTWAAASRGLHVHASTPLLARRREYDEEALREAAAALSVEGLASNEEELRLARAAVGAHDDASE

ETNGHGVAARRQRETGAGPVVEEGEEVGHLKWLAGEEFVLREIQPGQLAYVRILKPGITPLMAFGQKRGNKRKRFAY

KGHVSPYFRLSPKSPLWKLVIAEKDLIEEGRRARLEYERTMWPKSKKKPQNWGENV 

 

>N514_proline_oxidase 

MKMSIGSPATMWRSRTPFSISCINPTSTTLCRARYLASSSAPDNSSSSSPSSSSSSSSLKWLDFEDGEAAFKNRTTS

ELVRAWTVFHVCAWTPVVRRARRLLALAEAVVGARAVTWVLRRTFFAHFCAGETQTELLPVIDRLRAAGVGAILDYA

AEADLPPAPTTTNGNGAANAANAAKPQAQTQAQTADPFPYPSTPASPSGPPPPAEFFRPDKSLDRREGVVSARTYYY



EDEAHCDANAEIFHSCINSAGMRPDGFAAIKVTALCPPVLLMRISHILEESRRLFRSLSEEGGDPLGKSHASVPYLS

RMISRPNFIKVLGMLNVSLSPAEQADLFAAMDVDKNGVVDYVEWLESVQPNDATLHPFFCANGGSGGESTLLPKLNP

REAQQMDNMVDRLERLAERAAAQRVHLMVDAEQTYFQPAIDHMVLNLQKKFNRDFPAIYNTYQCYLTNTAGRVDIDL

ARAERHGYHFAAKLVRGAYMVQERKRAAKFGYKDPIFPVIQDTHENYHRVMDAILRANVSRGAQVMVATHNERSVRF

AVEKMH 

 

>N515_enoyl-CoA_delta_isomerase_1,_mitochondrial-like 

MKLHRCRLAGSLVLSCGRTAGVSTAWTLGHRAAPLTTSAEYGGWAIEKRGSDEKAEVRVVRMASNPVNCINPAFLDQ

LDATLERLEGENASSQPSPVVFASASEKTYCAGLDLKTVLAMSRDELTHFIDRLNASYVRLLTLDCPTVAAVNGHAI

AGGALLALSADYRVAAAPGKSWFGVNEVQLGIPFPCGPWAVMHHVALTHPRLYDLTRSGDLVSLDAAHHQFGLVDHL

LPAGADLTEGSVDYARTKVAHHSLRAFVAVKQVLQRPIVERYDSERRAGDLDRTFVDIFFSDAARGAIKKRLEGLKG 

 

>N516_SAM-dependent_methyltransferase 

MWCRSQRVARVSRVVTPTATQAAVPSSCARGQRSLLSSAFGGEGGGAEEKGHAALVRKEFAKQAQRNYDNQAASSDA

MLSWISGHLAGDLQPSLRVLDVAAGTGRMSRLVAPKVKEVIAVDLTEEMMAVGKEQAQTAGLNNIHWVVSKAQQMPF

MDNAFDVVVSRLAVHHWDEPQSIVSEMARVCKPGGKVVLIDIVTPEDLTDAQGDRLNHLERLRDPSHVCFWRLSELF

GFLKKARPALSVLPLVDRRDNQVFLDQWLELTNTPSASRKAITDALQAELDGGGQQKDTNSLVTGFRPDRSADGSLH

FVHSYVLLSAQKQ 

 

>N517_glutamine-fructose-6-phosphate_transaminase 

MSKSSAAVARRLGVLERHLKDSPSTFNALLNNDVCGIIAFVGSEPAAPVLIEGLKVLESRGYDSAGIATINPATHEL

AMSKYASVGKTNNAITLLEQHLGKHDAHVAGIAHTRWATHGARTDENAHPHLDQSGRIAVVHNGVIENSNELKKELQ

TQHGIHFRSETDTEVIAQLLGVYVNQGMSLLEAVKKTQDRLEGTWGLAILDKEHPDQILAVKNGSPLLVGIGEGKMF

IASESAAFSRYTKEFIDLEDKEVAVLTAKGHSLDRSRIEHAPQEHIQISPAPWPHWTIKEIMEQPAAISRALNYGGR

ILDESSTMLGGLDANRAVLSGVQHLVIAACGTSFYAGIAGAQYMRHLNAFKTVQVLDAAELTEEDMPKENGGLLVIS

QSGETKDVYTAMALAQQRDIPCFSVVNAVGSQIARHSACGVYLNAGREHAVASTKAFTCQVTVLALVAIWFSQVNAP

QDKQKRRVMIEALHRLPTNVGMTLQSMRETIKKIAHKLFTMGPGGKIVEHMFILGKGAAHPVALEGSLKIKEISYIH

AEGYPGGALKHGPYALIEKGTPIVLIVLNDKHAAKMKTVAEEVRARGAYTIVITNNAQMFEHELEASKGADFDLIKI

PSNGPMTNLLSVLPFQLLAYELSVMRKENPDRPRNLAKAVTVD 

 

>N518_TIM23_complex_homolog_Pam16 

MVVRLLLNILGVGSQVFGKAFLDAWRQAGLKAKQTGAGLSLAEAQKILGLRPPYELKEVTKRYEQLFKSNDPANGGS

FYLQSKVYRARERLEQEFKTNAEWQAKGGGTNAE 

 

>N519_Complex_I_assembly_protein_Ind1_(MRP_like) 

MMRRSVVGAASTRVAGWQKRGYAAMQLSRPVLHGGPQGQGRPLPNKIKLPGVKDIIAVASGKGGVGKSTVSTNLALA

ISALGKRVALLDADVFGPSIPRMLNLSEQKPQVTDTQQLLPLSNYGIKCMSMGFLAEKDSPMIWRGPMVMGALEQLL

RAVAWNNNGDVDVMVIDLPPGTGDTQLTLTQRVQLTGAVIVSTPQDIALEDARRGANMFRKVEVPILGLVENMSYFA

CPKCGEVSHIFGHQGARQTAKEMGMDFLGEVPLHMTIRETSDSGRPVVVSQPSSPQAEAFKHIARQVLDKIQDPAFR

KDQEAPRIIYS 

 

>N520_uncharacterized_protein_affecting_Mg2+/Co2+_transport_(DUF525_superfami

ly_member) 

MATKSNNKLGKLLYSSLLRSGESWEREVLRGRLVLGEKNEIRRLKGTLPSTVGSHLREDVALTGAVVPSLTRQLWRD

LNRPSHDDAPRRHPSADDDFSDAFASLRVLNDRTAALQQLVYEPHSQCTTNGILIEVRSYPLPFRMDNNTTKYSRFE

YRVEMTNLHPTKTFKLLSRHWLILDGDGQTEEVRGPGVVGLYPVLAPGQNFHYKSSSGWMATPYGTMHGSYQFVDED

TGDLVEATIAPFGLNAGAESQTTSAYPHKERAVF 

 

>N521_uncharacterized_conserved_protein_(YbaB/EbfC_DNA-binding_superfamily) 

MAGTSWGLRRSSSAAGRLTTSPRRCYTPGSATPADEAEQDKALREGVLRGFDQMHSLERMEVEGKATLPDSQSGVSL

ILQGSGKILQVKVDQEVADNVENVEKLFVAASQNARQKIADRINSLLAASHQ 

 

>N523_mitochondrial_carrier_AcMC23_(probable_folate_transporter) 

MDETNTTLRDLVQWTSPSITYLLHPLVVAGHRRSVTPYSGVSFVTGAVTGMVGWADEARLVRRQTGLFGHPAYWAWV

GALEGVLDVLLTAASLSVEEVVCPPPVGGAAATKKPSPYVHNWQMALLAVSERLVWTFLTRPLRIASNRLHAQLPGP

EGKYPLEGLLHVLRLLWAEDGLAVFTRSFGPAAAHEVVSSMAFSVYDAAAPFRSLALQNRISNRLVNGGLQSLSLAA



DECARALLVALLTRPLQTVVRRLDIQGCGLALWNAPYRGALDCITRIWNEEGVPGFYKGFVPELLTDLAPAGVLFLA

DLAISAIFEPSVLFGV 

 

>N524_BAX_inhibitor_(BI)-1-like_family_protein 

MRRTFAFCSSSPHFAKVASNGLALKRAARPLITLSPAATGCMRPPLTCTASSSSSSSSSFLLAHLKSSAIRPSSSSG

RRQLFTATSNRTAAKTTSTTPLLASGGHRFGAATKTAIRSIRIEGRPPRSYNGLMGDVGVVAPRDNTAWLLIGGLAA

LGLGGIALAGYVNQETTTIPTHGDLTTHRLRATYGYMLGGLATTAASAAVLFRAGAAHRVVAMNPWLFMGASLLGTI

GSLMVMQSLPPENTVARHLAWGVFNACNGLALSPVAMLGGAVVTKALVATGAVVGSLSLVAAAAPSESFLWMGGSLG

VGLGVVIAASMGQMFFPASAFLTGITLYGGLGLFGMMMLYDTQRVMHKAKTDEVYDPMTQSIAIYLNTINIFVRMAT

IMANNQGNRRR 

 

>N525_uncharacterized 

MARASAGLRRLVAAPVALTAGRSMLATGIAVQAAERTPTAQALHKHDAVLAQPLREVEEKKDDAQRALAEAKRKEAE

GRPPEWYVILMGFAGALVGYVTAVALKFVGRYVFYFAAAETTALLALTATGAITRQTAIEVAKYTMPPFTWALKTAI

DLARGQFSRVFSASSLALRFFFVLSFGLTLRYSRTGPKPSWK 

 

>N526_mitochondrial_alanyl-tRNA_synthetase_(AlaRS) 

MWRRSAGAGGKWAVAGGRRVNGGGPSPQHLLLQLEAQRGLSTTSPSSRASSSASSSSAPGRGAGWVRGSFMDYMSRA

GHEGRASAPLVPPRGDGSLLFVNAGMVPYKDSFLGRVVPPAPRVASVQKCVRAGGKHNDLDNVGHTARHHTFFEMLG

NFSFGSYFKEDAIRLAWTYLTRELGLPKERLLVSVHHDDREAANIWHAQEGVPLDRIVYKYAKKWVVGDEDNFWSMG

DGPGPCGPCTEIFWDQQQEVDGDRFLEIWNLVFMQYQRTESGELQPLDRPCVDTGMGLERIASVLQGVRENYDIDTI

RGLVHGTRTILHDKFGGVHQPQAQLSPQESVALKVIVDHVRASCFLIGDGVIPSNVSRGYVLRRIIRRAARYANTLA

PNRNQGLLADVGKLVIAQMGEAYPDLFTRQNVILHLIEKEEEAFLATLEQGLAYLQDALRNNPGTDLPPEVVIHLYI

RLGFPIDLTHLIVKENNKTFDMNAVDRLMDEEREKSRAHAFSLSSSAPSSVKLGEGGVPTAVKEWMAEGIAPEFTGY

ARQVEEETSVVALLPDLQRRTLWLSISPCPFYGMAGGQVGDKGRLIVSGGSGKTLSELRLRVEDSLIPYEGGLVLRV

KVDKGEQGQEVSEGELKELADMLIKGQVGLRAEVDDRHRRGVRAHHTATHLLHASLRQVLGTSIVQAGSLVDANRLR

FDFTHHSPLTDDQLQRIEHNVREVIAADTPVATDMREYAKAVESGAMCLFSEKYPPVVRVVSVPGFSTELCSGTHAA

STGEIRPFKITGQTSVALGIRRIEAVAAEAADQWYDAQYQYLSSLGRTLEVAPVKIEERVKRLLARERELEKEVGVL

QRKLASSAANSSASQSLAGTYSGHPLAVHVYPEGDDDKVLAKKAEQLREKEPGSVHVVVSGRKVICTLATDQLPALK

ANKVLQDMLATVG 

 

>N527_TIM23_complex_homolog_Tim23 

MGDSSYADSSSMPDFDAFPEPKLDNIGIDVDSISYTNPMYGLSGPKGAEYIFADDNQARKMSWADRSTWLWGGAWLT

GGVIGTTWGGLKGLRDAERGLPWKLRLNACLNGAGRKGGRMANGLGVLVLLYSGVETATAAARQKQDGLNIVAGTTM

APLIYWSGAGLIRSMAFGALGGVVGFGLVLGHKYNVMGLRKILPADE 

 

>N528_MaoC_domain_protein_dehydratase 

MNTQAVRRVQVIGNHMAGAESIGALAANSANALRDEVKGRSAPQNRSFANVDEMKKAVGTEVGVSGWLEITQQRVNT

FADATCDWQWIHTEPERAKKESPFGGPVAHGFLTLSLAPFLNAEAIPRLEGVKMGVNYGLNKVRFIAPVHVGASVRT

RVTLKEVTDVPGGIQVIIEGTFEVKEKGKSEPSKKPVAIVEQIARYYV 

 

>N529_pyridoxamine_5'-phosphate_oxidase-related_protein 

MRRGAQHASRSGLMRTVLAEGHSTRRALPVSCAATRRFLSSSPALAPSTRTLHLSPISSLPPLLRRYSNRPQSGQDD

HQRLTVAELTRSLIESRKSGTLTTVQLYMAAEQPPLGGTLPLFGSLMPYILVDDAVPIVGLRPDEKHVRNLEHLDMA

SLVVYPLTPANINPSSFALPRVNLAGRLRKLDPADSNDAVTSVRRQYLVAHPGCQKIIDDLSFYKLEIEDTVYCSGG

LQETTHVTADKYKATKPDVVMQSSRAILEWMNESKRAIYLKLFCQEYAQIEDVGEIFMFSVDRKGFDVMAWRQTNRN

WVELRFPFPYEMKSVDDCRGGLLDSCSFLHDKYLKKVEGGDKFDIEEERRLEHERQRKQLEADEARRKELSEPEF 

 

>N530_uncharacterized 

MLRASTIARCPQGKSGGRGLFWKKPSWNATRKANFKERARQVESVEYFLRKHNNNDHHKGMPKRKLYEEYTADELPW

YDRSLKVQRPEIGEGFHLPTSRALRHQLRPKYSPDLFLSEPKESD 

 

>N531_uncharacterized 

MQRSVLGGLRPFSPLRGTVAYSSSLRSSTPLALTQRRFYAEEAAVTPQEGEAAPVKKEKKKKEKKEKKAAKAEAEDE

TLTAGGQKLHVKRKLCRTPPKKKVWTIIGEGRLLEFEFQNDDLLDHPTFVTPYPYGDEDEDADEVAEAFANRGKKGQ

QDRGDSDE 

 



>N532_uncharacterized 

MRLRPARCVRRLPPPRWLEVTVSGLTRPRRTRAARTVWTGCSTRFPSSTRPCSGPTNPAAWARNSWLISSKRFC 

 

>N533_iron-sulfur_cluster_assembly_protein_Grx5_(glutaredoxin)_form_2 

MMSSATRRSAQYSFLLASARSSFAGRIVTASNRRSAPLISTSSSAPSFISSISSSRRHLYSTEAESPAAAVETAPEA

AAAEKESEITQQEEEVKQESLAEFLERIEKEDQAKIDAALKAFESGNAIDEHISSLLGMKKYKCVVFMYGDEHAPAD

GQGYAVIKQLQRDHALFKTFDLNKYPLLKEGLIKHKGSYVRGDEDIPQVYILGRPFGSLREVMDSVATGQLEARLRL

TRSQRHFYA 

 

>N534_Tiny_Tim_homolog_Tim8_form_1 

MDHTTLARNLQAIQVAVESQKQLMETTDFCWPICMRNARIGTELDRSQKVCFSNCVVRSIDAERMIAQRVLVAMKQS

STGEA 

 

>N535_fascin_domain-containing_protein_(possible_peroxidase) 

MHHGHHHHHHAVTISTESKVHLKSHHGKFLCAEPSGKVVADRSDCKEWETWTMRTTNGRATFQSAHGKYLCAEPSGK

LVADRSSPSDWEHFHVVHQGAHTALRSHHGKYVCAEQNHHVVANRDALGPWEQWQVVPAGSHCHPSPPQHHHHQHSS

ESKVHLKSHHGRFLCAEPSGKVVADRSDCKEWETWTMRTTNGRATFQSAHGKYLCAEPSGKLVADRSSPSDWEHFHV

EHHGSQVALRTHHGKYVCAEQDHRAVADRSSASAWEQWHIVPVATYQIPHYAPPPQYPPAFGGGFPPAPSSGYPPQQ

GYPQYPQSPMGGYPPQQGYPAGLNPPGQYPPGHY 

 

>N536_thioesterase_superfamily_protein 

MTSTPQHQDFYFVVEKIDVVPELRERAQQYEKSIRDSNAKHVGQLLGIHYTKITKDSVEATMPVTDRHHQVIGLLHG

GLNAALAEDVASTAATLHVADMAKQFVVGSTITANHIRSVTSGFVTATATVQHKGRRQQVWQVTIRNEKGEVACVSY

CTLVVLDKKSVIGSAQRNHQQQQQQGQGKAK 

 

>N537_mitochondrial_carrier_AcMC24_(putative_carnitine-

acylcarnitine_transporter) 

MASTKQDDDASMGKGPGEGLPSSSSSAPSLPPIPTPSMPTSSVEDEGKQKNEVAGALAGVGRTLSRVLTRAVLGVGR

GSIAGTLSGMAEETAGYPLDLVKTRMQAHGDHPTGAMGILRETLQKEGVRGLFKGLGPPFLASSITTATIFGSYAHA

VDFLHERYGSRGEVRLAHVALAGAVAGFAQAFILCPVDVIKNRMQVGGFGHGGAAGPGNMEMVREVIATRGWRGLYL

GMVPTLWRDVPGYAVFFASYEFLKRSFAALPFLRAAPGAAEGADDDPHGAGGLSPVAVILAGGVAGMAYHTATYPFD

VVKTRIQIQSGSTPTYKSTLDCFRILYRQGGAGALFKGYVPTVLRSFPANAVGFLVYELTLRFLP 

 

>N538_chalcone-flavone_isomerase_family_protein 

MRRASSACTIGTGVGRRSLGYSSSAALRVANRPVGSAQRCLSNQLRSPVVRSTTSWGWGLASGVALAALASSCRSAD

ESPLSPLATVLAATAAAGDVPADSVKEERSGFLFPKTLRLDDSTEGQVLAVGIRTMYVFFTTYAIALYADPKDVRSA

LSSFKEHSAEDLKKNQAVYDALRDGPFTKTIRLIPTGDTSGSHLRNGLVSAVAARMQDNKEEALKEFGNFFPAQLKK

GMLIDFTWKKGGSLSVSVDGKEVGVVDSPALSRAFFEVYLGEKSKTPDVREKWAVALAEWLR 

 

>N539_SAM-dependent_methyltransferase 

MKAGASRGGGFGHLFTTQAASYAHFRPDYPASLYQRIWSFAGEGRGTGLAVDVGCGTGQATKVLATHFDRVVAFDPS

PKQVEAATKIDNVEYRVGLAEALEGIEDESVDLLTTAQAAHWFQLEPFYRELDRVLKPKGCVAIWGYGLCRLPTPEA

DKLLSRYHTETLGPYWEKKRALVDALYEHIQLPFARTHREVIENKKEVPFKHFVGYLGTWSSLKTFREKHPEGSDPV

QDLCPQLFEALQLRSEEDVIHVTFPTVLILGQK 

 

>N540_uncharacterized 

MRCTLRTSQRFGHVSGRKNITCVVAFRRLHTSPLACTGHKEASDVSPADAPATAEEPHQHQHHQHVASSREQRRERR

RELLEAAKQELEWRVFIASRKSHESTTSATPPPPPSAVTIEPGPAPPVADAAASPTTKSGTTANDEEEHPERKREDL

GRRMMRRRLRRVARESRDHRLPENVWGAFRQFEVLLAEPTRSLEEVQKAVDEWYGRLPFRPNFRAELDMSKALHTYV

PFWHFACNTACQYQGRARIGRRFAAKYGEKTSGTLSTAFPVLICAEEPTPKRKPVLASIDDLKWHEVSAEGRLVSLT

ARSESSLKEVLDAHLRPTDRVMDLTLQPQAAWQREGRKRLEEVERELSERAIIESERARGVLRPNNDADGEAWEVDL

DYVARTDQEREQGMGRVSLVLVPVYELHYRWHGFEYHLCVRDGDHAVGSPQPDSGERPLPLIEGARPYSYAKISLAG

LAGLGVGLASYWMITH 

 

>N541_SAP_DNA-binding_domain_protein 

MTAVLNSLGLETLEELYYHDDPHAAKEEKKKLKKKDIVDAISDKIDTYAIEVFIASLPLAQLKTVAEKAKVPFKEED

NKNSRSVLSRRLTEQVVSAGFDEFLETVDADTLKAVAEDFDVKADKKAIAEAARTFAAERYFGNFDVESLRALAEEL



KLKQAAKTSSKRKLVEAIVTQEDAEPVEAPKKKKQKTDVGKKKALEKGITYDEIFQHYYVEELRDFVKSKGIKVSGK

KPVLIKRILAYLAGETEGIMAGDKTEKAKKKKKATTKKAAAAKKGAASTSAKGKGKKEENGNGDE 

 

>N542_uncharacterized 

MSSTKKTTAASAAADKKSKVVVFKVKDLENMPRKRLVSLAKRVGEKANQNSAALVEALTKYHNEHQSEIEEKLKELS

SKPKASKKRDMTKDLSTRIHYKDRVSDS 

 

>N543_Tiny_Tim_homolog_Tim8_form_2 

MDDTTLRQRAAALQAEVMIQVSVLATTDDCWKVCMKGKTSFGTTLNKNEKECFHNCTMATVQSENFLTKRTAQHIEQ

QARQSGH 

 

>N544_DNA_polymerase_A 

MLRAADAWITKGTSRFASMAGGTVLRSTAALHVLDLPKRPLSSSISTIKMTMRGRFQPSTATSLPLLRRSASTRAAP

APAIAIATEIERAVLESQQSQPNGAIKINGELNQPAPAELMPHTILIDGSFLTHRAYHTPIAEMTNGAGVAVTALFS

YTRSMLKMLQDPHFRADYIGVFVDSGPSFRKQLYGEYKAHRSAPSAELRKQFPLVADATRALGIETIKAEGMEADDL

IACYAKVAQAQGHRVTIISRDKDLMQLVGPTVKLYDPVGKKTFDEAEVRKKFQVEPRQVRDVLALMGDDGDNVPGVP

GIGPKTAAALISEFNSVEELLANTAKITNKKRRQLIEEHVDTIRRALALVELRHDIPMPVLLEDLQRQPINRDKFLA

FLREHSFGSIISKLDKICPPTAAEQAAEAAPRTSSTRGRPRLDNPTQEAVQAPPAPLSVAVALKRPKVEIEGVTIVD

TPEEARRVLRILRSPGVRERYHACDTEAIKIEVKHQSPYNYGEVICASVYCGPDVDFGTGPNLWIDNMDDARGVLDL

FKEYFEDEGIKKVWHNYSFDRAMMWRHGIDVKGFGGDTIHMARLWDAARTSVGKKYSLEALTGELLEGETKRSIKEI

FGRNKVLKDGTLGKEIVVPNLDAIQRGEAGMEALNNWIYYSTYDTRGTYELRDKLEDQLREMPWVYEGKKALPGANR

TMWDYYQNYWLPFGEVLTDMEREGIKVNVDYLAEIEQVAVAEGKKHQIRFKEWASEYCQDARYMNPTSDAQKQQLFF

APCKNLKTDDMMPAERLFDIENDEGIPDPVTGKVKKKRQIRISGFGLPAIAHTGAGWPAAGAEVLKQLAGKPFDNPP

KYGVAYKAFSEGEAGAEACQAIDSLVKMSSIDTLLSNFIVPLQHEVDPNNRIHASLNINTETGRLSCRRPNLQNQPA

LEKDIFKIRSSFTCEKGNKLIVADYGQLELRLLAHMTKCRSMIDAFQKGGDFHSRTALGMYSHVQEAIQKGEVLLEW

GGEGKPPVPLLKDIFATERKRAKTLNFSIAYGKTAMGLSKDWGVSLQEAKDTLQRWYSDRPEVLQWQENTIRTARKT

GYTKTLMGRYRPLPDISHSKPMMRGHAERAAINTPIQGGAADIVINAMVLAHHDELLRRWGWKMILQVHDELMLEGP

AESAEEALARLIEVMQNPMPEGEELLVELAVDGKAGSTWYEAK 

 

>N545_pentatricopetide_repeat_(PPR)_protein_AcPPR12 

MWRQLTTRHLASRSSGRLAKHACTAEASQLLVCRSTPPRQGKATVTAWVPWSPVPLPHRHFLHASPSAHIVAESGNG

SNKGRSSSSSSSSSKEPEQPEHHFPSRHVELKQTINELSRKKYVLPRHMARVVQYMEKHRSVFLEARVVSRVRLLLQ

RLTAGEVGDYNVVMNALAEMGLREDCFNVFARMRNNLIKPDTETLNCLVLASVRDGRTQDIDDVVAHFKKTFNVKPN

ARTFAHRISEFDKKKEGRRGSSGSAGGRKEEVKQAIQLLEAMKLEKPPIRPNLEVINSLIAVCVRHYDMKTAGILFR

DIERGNLKPDRRSYDLMLRGFEIEADAKIIQKMIKEMQRAQVEPDASAYGHLIGAYGRAEQEERALQAFEDVKANHP

DVALDAAIYGKVLDVLAGKWKEEDDYQIDDLWMANATRDGREGEVDEDWDREWTDEWEGAGNVEQMALFEEQEAERR

REEMRKKEEDRLRREAEEREREEREEEERKQKEREEREMSEMEKQRRREANAQYVDKAFALLEDMSRGRNIDPDYAT

FFKLMSLCLKRDNTTRALQVFDLFKREAERHKQHRDEAQWTGMEMQSVAKLLALKFVRGCEKNRDMQALETFLTKHP

HYIVPGDIYSAVVKAIANAYVPPLRKPTETDEERGWIDSLESGDHPSTRDGGGVAEKGENKRQQQGEKGDWLYTQAW

ALFHEMPRHGIARSKDVYDAMIELACKRASIKRALALFREMQHEAEREQRESGKTTLKPGLRTYRSLIVHCLNNNYF

NKEEEYNYRNDINHPLTQRAFQLFEEMEDARIKPDLKVINAMLGCCARVEDKANGLKLLGLLVRSNLVADDQTLKFK

DRIQKL 

 

>N546_thioesterase_family_protein 

MNALRRGSGAARAGSRGSGATAAAAVLGRSQVVRMSSTSSAAGGKKEHKARWPLSITREVNWGELDSFNHVNNVVHF

RWFETLRCEQALKLGIDLSPTAGASLILAESNCRYLRPVMWPDTVTISTRTTAIGETSWTTEFQVESKEQEAVCAVG

YSRLVYYDYKEGKKTPIPQDLRDRINRLEGTNF 

 

>N547_coiled-coil_domain-containing_protein 

MELKEEDLIPCEDFNFFEARLTALRKSDDLISIELNKIDVNSQAECGNIWKKLTAGYELRDRSIHRCVEAAMSSVAA

LRAEVKANPDDTDLELDLLREQDKLSNIKSELTVEQIVKNRSLMLFKDKCHSFKEARSYRAAAREVAKDVVGPTKRK 

 

>N548_neurolysin_(metallopeptidase_M3_family_protein;_Prd1_homolog)  

MLRAMSKGRPRTCVRLCQQQPWQALGRRLFSADGKGFPNALRFDLSAAEIAKTSHEVMESYKKGYGRMVSVPSRERN

FQNTLQGIADLDAYCSAVSESCVFPSYVSVDAQVRDAAGAANKALSELAIETAMREDIFKAFTEYYNHTMPQETLTP

VQRRLIEKTMHDFKKNGLMLSPEKREQLKAMRKKMSDNAITFQKNLNEDTTAFYFSREELDGLPQDFLDGLEKVDGQ

EGGATKYKVSLRYPELLPVMRYANNAETRRKLDTANAARSMRENTPLLEETLALRHEAALLLGYEDHASYVLEDRMA



KNPAHVLDFINELSVKVEPLARREWEKMIALKKATVGGSDNVTIDSHDFTFYNQRILERDYQVDENLIKDYFPFETV

TEGMLGVYQDILGLRFEELNDAHTWHRDVRMYAVYDRSTNAFMGQFYLDLWPREGKYPHAAVFPLVPSHHFPSGSSS

DIPASFLAHLHPVTGNACSPFARVIMVPRKLTRR 

 

>N549_uncharacterized_conserved_protein 

MAKVAAGPTRSEVRGLLRSLLREANEQMIPVSNNPLWRDSIMGAFRSASPSPAEAWNGFRVGQAYLTLLESSRVEKD

MFERYGLTPRPDDTRARLHRNAARVGLRLPQWLDEKEASRS 

 

>N550_YqeY_superfamily_protein 

MRRATFVTVSAGGLRASAVPHSSGLLFRSSTRFVLATSARADARVFPLRSYTTTAEEFVGKLMADLKEATMAKDKVR

LGVIRRLRSEIMNKEKLNVDAKLEFGDCVKVVQQMAKQCEDSAKEFDKINQADTAAKEREEARLLRTYLPAQLSEAE

VQQLAEEAVKAVGATTIKDMKNVMATLGPKVQGKSDPSLVGEIVRKLLGGK 

 

>N551_uncharacterized 

MRSSVRNAAAARWASAPARFSSSLRLYRSSSLASAHTILRSTSSRTYSSSSVPPRPGHDQDLQPPPGAKEGDIDYTE

YLAKMDRLEKPKGGLPRANKIAALLTGIPMLLILYHMLFPTPIEKNEWFQLEKEHRDRMVRAMEEANANANSKK 

 

>N552_FAD-dependent_oxidoreductase 

MQAGGKRRVAVVGAGVSGLACARALVSAGLEVRLFDKGQRAPGGRVHSRSVRLDAQDQVVPHRSSPHEEKKAVAEVL

SFDDGAQYFTARAPEFRAFVEECVARGCVREWAPLRVAVIDREGEVVLKPDDEGKKKEEKEAENNARYVGSPTMQAF

IPFLAQPVAHTIQQSVRVADIQRREGGDGGERWGLVGEKGEDLGDFEAVVVGVPAPQAVDLLRAAPNLRAKAASVHM

NPCWSVAHFFFFVRLSVCSLTRAMSCVFGGARVLRQLTMCVVCACVRVGRWAWRLMARRRACSSTGPS 

 

>N553_alpha/beta_hydrolase_domain-containing_protein 

MAEEGFFVNKRNQRIFTRAWLPPALEKTKALVFLFHGLGEHSGRYNHVAAAFNARNYAVFALDHHGHGKSDGAPIFV

ERFEDFVEDALLFIDVVSARYPAHLPKFILGHSMGGAIAALTAKQRPKAWAGVVLSGAAIKRGADVNALTVHAARFL

SWATPTLGVKRIDPSTLSTDPAQVKAYEEDPLVYHGPVTARMGHELLKAADTIENDFSGFTFPFLACHALDDKLTHP

DGSKELYERAPSPVKDLILYGGMRHEIFNERDGARVIADVLRWVEKRYAAVGHSREHGRVISAL 

 

>N554_Tim17/Tim22/Tim23/Pmp24_family_protein 

MQSEGLPPVLDTSVDEEAEKTRLKKVDLAEVLERYSPYQAWCTFLRGFITGFGLRMGVSLALRALQLLRKKPSRLLS

LADLVKDKKANQVKLDAVRLGLTIGGITGVHKLAYGLLARLRRTEDAWNSLISGALSGLPLLFQEKENRRTPALYLL

TRLAQCIYNELKRRNMWHFWGSDWAHGDSLLFILTSAQIMYAYVMRPETLPPSYYKFIVRSGPIDECVLEGVRRSNR

NKPIDVQTLVDYVTKLGTPATIAHAMGFLKSHPDGLLPVIPCSILHPRTSSCVGHNINTFLSTSKKTLPIYATLTFV

PMIVLQFFKLLRNPVTLLSRGLLSSLRSTVFLASFCAMYQVIICMQRNFVSRDHRIVYLLAGLISSFSIFIEKKGRR

SELALYTLPRAVDSIYMQMLDHKWMGSVPHGDLLLFCTAMSGLTYFYHNQTSVMSPTLLWVFKWLHKSKSD 

 

>N555_Complex_I_(NADH_dehydrogenase)_24-kDa_subunit_(NUHM/NDUFV2/NuoE) 

MRRATSSLSAVPALRTTGMRATSSLFTSSSSAAMLKSRTLHSSVPRQGDHGGLSQHRDTPDNTIDTPFDFTEANTVE

IKKILAKYPVNYKQAATIPLLHLAQYQTGGWVPLAAMNKIAKILEIPPMKVYEVATFYTMFNRTKVGKYHVQLCTTT

PCQLGGCGSTVILETIKKHLNIGVGETTADGLFTLTEVECLGACVNAPMLQIGDDYFEDLTPESTVALLETLKAGKT

PKVGPQTGGRKNCEGPQGKTTLFAAPAGPYCRPDLETCA 

 

>N556_short_chain_dehydrogenase_family_member 

MEKDSGVGEEEYTSYEPEDSVPRDDAVNGGFVPVIVITGASSGIGEAIALQYASSRACQLVLAARSRDKLKAVAIKC

RKLGCEVAIIPTDVSKPKQCKFLIKETIRIFGRLDYLVLNAGVSMHIAFEELKDLEIFHKLIDTNYFGYVYTTHFAL

PFLRKSPQPKIVVIGSLSGETGVPLRTGYCGSKFAVNGFFEALRTELGPAVPITIVSPGYVDTEIRQNAYGPKDFNP

ASGGMMSPKRCAELIVEAADQRRRKVVLTLSGKLAYALRPFVPDIIDMLVKRKAHQKKKAAL 

 

>N557_mitochondrial_threonyl_tRNA_synthetase_(ThrRS) 

MRRGAGAASATAASVRRSMGRVPASSFLLTQQRTCAQKSGSMRTPAACFSRSVRVRPPSLAGERPFLRRFASASVVT

HRAVPAEARPGKAPSSLPPFMQRRLELWREEWERQQTGKEAQAAAGEGPHPIKITLPDGRIIDTSSSTTPLQVAASI

SEGLAREVVVARVNGELWDASRPLEQDCHLELLKFDSPEGAGVFWHSASHLLGLAIEREYSPATGEHAESSAKVQLC

DGPALSDEKGGLGGFFYEFFLQPGEGATGASTEDFAELEKRVEAFAKEKRQFERMTVSRDFALQMFAYNDFKREIIE

AIPAGEELTLYKCGEFIDLCRGPHIPHTGLVKGFKLVKVSGAYWKGDSTRPLLQRVYGIAFPKKELLKEWLTLQEEA

AKRDHRLIGKKQGLFMFHQWSPGNAFFLPPGAKIYNKLMNFVRDEYRVRGYQEVITPLVFNKELWETSGHWQNYKDD

MFAVTGASHAHGHDHGHAREGHSCAHHHHSPSAGKEEVMGLKPMNCPAHCLIFSGGHYSYRDLPLRLADFGVLHRNE



LSGALTGLTRVRRFQQDDAHIFCAEDQIESEIGGCLDFLRKVYSIFGFEFAVQLSTRPEKYLGELALWNKAEDALKQ

SLSRFGHSWRINEGDGAFYGPKIDIEVTDALKRKHQCATIQLDFQLPLRFGLKYQGLDDAYHTPVMIHRAIFGSVER

MMAILLEHTSGKWPFWLSPRQSVILPVTDDHYDYAKQVHAQLQKQREDKFNEFFVDLDGRTKLTLPKRIKEAQEKQY

NYILVVGERERTEGTVSVRTRDGVIHGAKTTADLLTEWRQLLDAFQ 

 

>N558_iron-sulfur_cluster_maturation_protein_Iba57 

MMSRAGRLRAWYRSTEVVRGAVVGKRGIHHAAPLWLVAREAPPLEQPAPPPLGWWVGEVGGRAIVEVRGRDAARFLQ

GLTTNDLLAAAATSRAGREEGRYTAFLTPTGRLLADALVCQLPPGQQQQGQQEGEQTFLVECDARAAPGLVVHLRRY

RLRAHVDITPPAQRPAADEWAVGAVLTRGHVQSSSSSSSSGGGSGEATPSPRDSLLQCLRSHAPSLPCFADPRTAAM

GIRVYHRRSSSFAPPPGLAEASAKEYRLHRILHAVPEGIDELEPNVAVPLECNLDALNGVSYDKGCYLGQELTSRVH

HTGVIRKRLMPVMCFSPEDEAREKELRVAERLLDFVHGRDQPSLERDHLLPSVLRSLPSLATTNIASDKTELFLVGA

DGTPERRQVGRLCGGVEAGLGFALLRLQHTTAVLTPSTTTAPFFLAKPLWPPPYPLP 

 

>N559_uncharacterized 

MIYLLSTCQRKNMTRKYKRKKFFVLLSRTMLDDLLPLVVEGLLALISLGCLGLLAIQPFKNPPPISLRYVALVGLLP

VAVTAGLMAASRYDMRYAAASLLTFYTSAVAETTGALALAVALYSEVHRNSNISPQWYALPTGSSPLALISNYVPSS

YIQLAIFTVLGAYLLSAARELPDKADSLRLSAFAFLGAAASRVVLDRFDFLLDAVNSNLLGVVGVQLSSYLVYEFMM

VVAVFFLFLHLLKTYQGTSIKLKGK 

 

>N560_Complex_I_assembly_methyltransferase_C20orf7 

MRRAAVLQRANTRSRLPGAFSASSPFARGQIRRLSAEGCNRISCTTTRLAAAPVTMAWSKRGLASSSDSAEEQRAMN

VFNRHVKRLQRDRAAADPESQDYDYLRKEIAARLADRLNDILDREFPSVLALGGAAAGVAEHLQEIPGVKRIVQLDS

SPLSLARDQHLDADLAIKPERVVADEELIPFEEGTFDLVISNLALHWVNDLPGVLAQIRRVLKPDGLFLASMFGEET

LWELRNAFLVAEQDRDGGISNHVSPFAGVSDVGDLLTRAKFALPTIDQEEVVVDFADAFTLMRDLRGMGESNAQHFR

RPYVPRSTMYAAAAAYKALYGKEDGRVPATFQVVYMIGWCPHESQQKPKERGSAQFSLKEFAHSVGELKVVDDNGNE

IAPARPGEGPEAGGGDHSCGRH 

 

>N561_mitochondrial_ribosomal_protein_L52 

MSNGVVANAIWRRSMAGGMRGFASASLPMRAGQRVRLMQGVGRSGNEDGAFHDAPDWEYADGTPAPPSRKQIVWMTK

RQETEERIQRLREEVMEMEQKELERQSFYKDE 

 

>N562_uncharacterized_conserved_protein_(C-terminal_DUF1674_homology) 

MQRTKAYATMYSTRHIKSAAHLARPSFLCRFASSSSSPKATPSATHAAKAEPKSKFMSNDDKSLEELQAELDKINQE

IEAFNAQEGKTADDEYEYKNPKTGEIGGPRGPEPTRYGDYAYAGRVTDF 

 

>N563_mitochondrial_ribosomal_protein_L29/L47 

MLRGGLFGRAAPFGQRAGWKRGMEEFIDNATKPGEYPIAGRAWKASELRLKSFEDLHKLWFVLQKERNLLLTEKMLA

KSEGKQMKAKGRRVKVRQSMARIKLVLGERQHIYKTFKREQILALEQDRLEEVRGRQLAWAEQLKSQNDKLANVKLP

KPQKEAASIK 

 

>N564_uncharacterized 

MGKSQGQQEKIPSKKRKIAIAKQNKTEVEFVNKIFPFIVAAMVGAFLVAIVLLFIKASASAPDAAKDLIEGAVDQAA

AAAGLD 

 

>N565_iron-sulfur_cluster_assembly_protein_Yfh1_(frataxin) 

MFGSARHARHLATSAEPPSAGEFAKAAEETLEDLQDRLEEAGLDEDLDISYSDGVLTIRLGDKGTYVINKQTPNRQL

WFSSPISGPKRFDYVATEGKWLDTREREPLHQLLYAELEQLTGVSLS 

 

>N566_Hsp20/alpha_crystallin_family_protein 

MQRTTSRTAAPAIRQRLLSSAATATRPSSALTAGTTQTMTSSSSSSSSSARGLSVHLRPRHSHHHESFFDAFARDPF

FRPLINELASTAKQVGRPAVPKEGPRPRPLHANVNVLETQQGFAIEAEMPGIRREDIRVEVCEGDRLVIRGEKRFEG

HTANNTNTNTNTNVRGELKEAKEAAEPQQRYLTFERSYGTFERTFALPENVDASRIKASYTDGVLKVELPKAAKETP

KSWTVEIN 

 

>N567_Complex_IV_assembly_protein_Cox15 

MMQRLSRPRSTWTTFSGGVERAGLFGTARSGSSSLSRTLFAATCPPSRALTVAGRLAPMRTSSSGVAPLFTSARPGI

AARVFPRLATATNGAALRPATLLRRANSTVTHQATQPGVMPKVAAATWHDVPTSMKVWIAGCTATVFGMVVVGGLTR



LTESGLSMVDWGVLQMKPPITQEEWEAEFDKYKQFPEYKKLNSKMTVEEFKSIYYYEWAHRNLGRFLGAAYTLPLLY

FTARGHVRGPLRTRLYAIAAGIGFQGLLGWYMVKSGLVEKDHPRVSQYRLAAHLGSAFVLYTAMLWTTFDFVLTPLT

TTAKLTTSAAASAAAASAPTVLKLQAKMRKYAHGVAGLVFLTAISGAFVAGLDAGLIYTDFPYMGGQVVPNEILDMD

PKWRNFTENDVTVQFQHRVLGITTFSSIVAMWLWSRKVPLPPRSRLAMNALLGMASLQVTLGIATLYTLVMTHVAAT

HQAGSLTLLSIATWLMHELKRLPK 

 

>N568_mitochondrial_ribosomal_protein_L27 

MQRMSSGAVGLRTSNVSSMGNGMMARTWGIAVGGSSSSTAATRMVGPSTWGDVWRRGATKKTGGSSKNGRTSRPKYL

GPKRGDGEEVKAGEILLRQRGTRIHPGPGVERGRDHTLYATTPGVVSYTTSHYPVPDRRLLCVVPLSLALPRRIAVL

RARPSQL 

 

>N569_Complex_III_assembly_protein_Bcs1_(chaperone) 

MNGGPPSPLGGLLDTTNPYFSAGAGLFVLGGGATLLRGGWKYGAAYFQRNFMVKMEIPSKDPSYSWVLNWITARAAR

QTQHLSVETFYQKDPTGRIKTSYNLIPSTGRHFIKHKGYWMVVERAREKAMVDLTSGTPWETVTFTTYGRNRELFLD

ILQEARDMALAKEEGKTLIYTANGFEWKEFGQPRARRPLSSVILDGDQAERLAGDVKEFLANQSWYRDRGIPYRRGY

LLYGPPGSGKSSFITALAGELQYNICMLNLSERGMTDDKLAYMMSIVPTRSITVLEDVDAAAIRREQPTREYQSCVT

FSGLLNVLDGVASSEERLLFMTTNHIDRLDPALIRPGRVDVKLEMGNASADQVRRMFLRFYPDHERSADEFVARVEA

AGKPVSMAQLQGHFMLFKEQPHNAVSNAELLSAE 

 

>N570_D-lactate_dehydrogenase_(Fe-S) 

MMLRGRVLLRRPLHCAACLPPPATARLLAPSVPAAVRSWSTLSSPRSVHTEAHTAGKGCGPACSDPSHAHSSPRPTK

SGGQQLPENYAALARELRKFLREDQVVSDPLRTLAYGTDASFYRLIPKLVVQVEREDEVVKALGLAERFGAPITFRA

AGTSLSGQAITDSVLLRLVPSKWSHIDVLDPEGSRVRLQPGVIGGQANKVLGLYGRKIGPDPSSIESCMIGGITANN

SSGMCCGTRQNTYNTIEDIRIVLADGTVLDTASQESRERFSQSHGHLLSELSAMAHHVQHSNPDLLARIKRKYSIKN

TTGYSINALADFTDPFEILKHLIVGSEGTLAFISGVTMRTVPELPHKASSIMLFPDVITACEAVSALKLAPVDAVEL

MDRACLVSARDKLAQVGLSGEHGQDVAILLVETRADTTDELADRVEHVAKAVRPYRKVKEVQFTSDPRVFNLMWDVR

RGIIPSAGAMRPVSTSVILEDVAVEVPRLAAMTMDLQDMFKRHRYDDAVIFGHALDGNLHLLFAQGFDSRPEQERYG

AMMDELCAIVATKYGGSLKAEHGTGRNVAPFVEMEWGKDGYALMKDIKKAFDPHHLLNPGVLLNDDPQIHVKNLKPM

PAAHSLVDQCIECGFCEKNCPSRELTLSPRQRIVIWREIQQLRRTKSDPARLAELEQQFRYAGDDTCAADGMCATAC

PVNINTGQLIKTLRATERSPWAQTVAQAAADHFALVNGMGRTALQAAHVGHRVVGARVMRALSDALHRVLPASPQWN

PHLPRGGHAPSPPPPTATSKDQVVYFPSCANRVMGVSTSEKTEGRALPDVALSVLGKAGYDVILPEGLAGLCCGMAF

ESRGFPHQARQKADELHAVLWRASDHGRLPVLFDMSPCALHAKTHKPTPDESLGLPEAKKQQKLEIFEPVEFTHDFL

LSRLQWTPREEGLVYHTTCSSKRMAGVDQKFLSVLKQCTGEAPAKRLGSLLLDSAVPCCGMAGDRGLCFPELPRSAL

KKLRERVASHPPGCSEGVSNSRTCEVALSEHAGVPFRSVLYLVDRASSPLNPAAAPSTSAALHALLQRKAAAYAIDP

SGPAPPASPTLPSACTQADATPTPTGLLRNYK 

 

>N571_universal_stress_protein_family_member 

MDPPRLDGKDDDRAERAEVVIMKLQVKDPGPKDFVCVDGTLGADRAVKWAVANLPKDHRLVMVHGIYAPITGWTADS

LMLEHQTVEDKYAPMCEAAGRKCSFFSFPYLTKGTFGDTVCKLARYNSVNSVITGRRSELSPLRRQFVGSSSMALLS

RCEVPVTVVTDAWAEGDLFNEDNSSSESLER 

 

>N572_alanine_racemase_(PLPDE_III_superfamily_member) 

MRRVVWLKTSRAHFGLRTQRSILPSCRTMTSLAPSFNTRLASVRPAPAAVGDGVDSIQTPALILDKGALLANLRRLP

ALVRESSSSSVRIRPHFKAHKCGAIAKLQMEEGEASGFCFQKVSEMEPLIRFFEEDSADSGKLLDLLVTNEVVERSK

LRRLCELASHPSVKRVGVAVDDAGVLQVLMDEARAASGGSSAASRVGVVIEIDVGQQRCGIDIASQQGEETFVALAR

RLIAAHRDPSGHVSFIGLQAYHGGNQHVRAAADRERTVQHVAALARKALDLLRANDCLPEGEFLVSGGGTGSFPYEI

ASGVYNEIQPGSYALMDRDYCLNKNAEDRTESPFKNSMFILSTVISTASAGRGWVTLDAGLKAYAVDSGLPVVWQND

ELDCEQAGDEHTKLIPRTPGNLAALAHFKVGDRVWLVPGHCDPTSNLYDWMVAVQEDKVTDVWAVSARGPGM 

 

>N573_putative_Complex_IV_subunit_Cox6c 

MGKGIHLPASLRSFLYRQITVITVGSVVVGTAFGGWQSYTTRVADENMRQIRFKQAEKEARISHTLLTKGGLKKALE

EQGFDMGFYEVDEADEEEIQ 

 

>N574_amoebozoan-specific_protein_(no_putative_conserved_domains) 

MSLKFEPSEAQMESCRQQFLQEGGKALAKWGGAATLFTSAMSLWPAYRNLFNWRGQIFCVMGAGIAGFWIRGEQAVL

RCHHARDAQRLKDIYEGRTMG 

 



>N575_Complex_IV_subunit_Cox6b 

MEQRKEPAAASTTPSSGGEGAANAPLVDAQKRERCWAARDAYHACIDGSKTGGGEEECGAALRLYAAECPRSWLLHF

EKRRKADQERSAREAAYQNRQRG 

 

>N576_Nca2_regulatory_protein_(Atp6_Atp8_expression) 

MLFARRAQGTRQRIASLFGLIDGATHDLSFLPPDQEKLYRDACVALTKQSIDGHTLTHVATSVAPFIGYRHRHRGAP

TGPATGGGGEAASQSSSAPADNSDAVVHHDEGKDKGKGKEKNRSEPATDGEGSAASKEDLQDQVLFEAKLYVLCLIA

IAQNQSVCDELLRLASSIQHHHREWSLREDQPFWYLYEKTPWYWLNYLLLKRDETPHPITELREKLRHLRALEKNTF

AFIGVGSRVLSRYEAVGRTNYAERLSNLIRKDQQEEDGENEDVLFNLAQTVNLSYFDYHSADVIGETTTETTPNIPN

LYAQLMENVKKAALFPTQMKHTLNEYKRPSALSTNWLRYSCITAGITVGVLSVVKRREDIIDWLVDFKVLAKNFIQK

NILLPLQDVYETIRYEKRAFTIMDARALDADVESLQRMVDEYVRKLHPHISQAQLEEITTAAANSDISAIMPVYERE

LESPIKNALFGDLLSLLLIQVHKAKVDVARAMLALDKLMRANELNFQLFAVTPAILLVGGLSRYLYRRITRIDIRRT

THVQIRETLRNVERMLDLNLSSASSSVRHHHAGGPTNLSLSTSFSGWGRSSTNSLSTQGRPESDLRLEDTGRLLVSI

NELIRLALQMPRHDRKWLLEDLQDLQAEELQVAQKLATIHRMYHTHHFLSAV 

 

>N577_uncharacterized 

MEEEKRIKAQWGPVWKRTAGATAVGMVVGAAVARRRLRLALEAGPAQEIAASTLLAAAASKPPSTIIFTSALAGGLT

AGTTTGLFLVSRELLRVDMQWEGMVPSLYAGMATGALLGAATGGPYPALLGMSTLGGLAAVGEGGVALWNRWYNKKR

QQIFQQRLIEKRQTLLRQRAQAAQSELEHIDQQLETIAYHLNAQKEKEEAAHESVMSWMSLKVPSWFPIQPVTEETQ

KKKQEAEALEKELMDRYYAQRELEYQQQLQRQRGVTPSFPPAETKEVSNAQ 

 

>N578_uncharacterized 

MSARISLMGADDEDHLHGTAPDHADDGEGEYDEDEDEEEITLSQYLVELVWKDKRTRYQLWNCGKVIVLFGVTVWAM

RRFPHFQDPERLDQKVVEYMDHQQRMMMGGM 

 

>N579_MYND_finger_domain-containing_protein 

MEGGQARGGGVTGMSVGEGVALMAGVAIAAAGYVWWFNRKSTPTTERQRSSPAISAAPTPTPKQQVKVCKSCGKTES

GDRALVRCGRCHKVYYCSRDCQRQDWGRHKPECSSSDSAAAPKKTPPPEPLPAWAQNLRLTSAEYANVKALLKKNDE

QFELHLRGGPKPDSVDDIWEGLEPQEMQQLIEDTIWYKEFYKTNDASNVLSLLRRLASVQFWGSSPVAVAFFCLVFS

KQSEETLRSWVDQCATELAQDGWFRSAFLTFLRYADTPASRACYQPVLALLSSAVDQLEAQSMLSLTIPDFVARPLH

EPLHSPEAVDHMWANYFATGNVALLKKIIKEALPLAAQARVASNPVNAQLLMQTCNFAAVTLVNEGIFDEQVRNVCK

SERDALTSGTGQQNLGLMQMLQQIMMQQEGSIQQLATIPAEEVSRMRVEVEGHRPFLERMREIKHRQKVARLKQMPG

VRTVPTQFGNALWLPATTDHPEGLLFMTMEGESGAH 

 

>N580_uncharacterized_conserved_protein_(YbjQ_1_superfamily,_putative_heavy_m

etal_binding) 

MRRVRPAMRSATGHLAAAAPLVLTSRRTYGVLYRTHKGEKSERAAPGTTAANSSSSSNNGNSGEAGKKDKTGDTFQE

SAGVLVTTRGVIAHHEIVREVGIIVGSSVSSRHVGLDLLARVKGVFGGSVVAYAEMMVDSSAEATHNLMREASRRGA

NAVLRVRYETAVSSDPAVWSSTFSYTLAYGTAVVVRPVKGAKEATSWRDHHSDDDDTDDDDD 

 

>N581_mitochondrial_carrier_AcMC25 

MATSTSASPPAAPPETQPKPQNAAPLISPWIKVLAGSLGGAMEAVLLQPLDVTKTRLQLDSNSRYRNSFLYCAKTIY

KEEGAGALYKGLTPFVTHLTLKYALRMGSFTFFRGLLGSQATSPSGAPKKKPSEKMVMWNNFGSGLCAGVLEAFLIV

TPFEVIKTRLQQQEGFHNRKYKNTVHAAVTILREEGVRALWKGVAPTALRNGSNQACNFMVVGIFNKWVWKKEEGKQ

IAVWKTMISGAIAGAMGPCLNCPLDVIKTRLMGQKIEPGQPPKYRGVMGTIGTIYKEEGLFALWKGLVPRLMRLAPG

QAIMWTVVTRVTTYFEEQAQRRIEEEQRPSSRGGGSSSSSSSSSPSSSSSSSSSSPSITPAQPLPH 

 

>N582_Complex_IV_assembly_protein_Cox23 

MEEERKPVSAREAARRRRAEQNQKHQQAAGINRHPCYELHQASLKCLEENDYAQGACTYSFAAYKECLANQNEAKRA

GEQKSIFG 

 

>N583_putative_Complex_III_assembly_protein_LYRM7 

MQRSQRALKVYRDLLRTQHTVFSGDALAQERARSLIRQEFEAHRGVQDAKEIDDLIARGNDTIAYVRGHVVQAVKND

RGNWEMKLRPENKFIKSKDFPMCGVEF 

 

>N584_long_chain_acyl-CoA_synthetase 



MMLTKRAARRLRCMEAHLSGATESMMTLERGLDERSLARADEALLSLAYVVADKPSTAEEAAASSSGKLLGQEMGAL

ESLGERLRVYKTGAKMVTSVIKMGLDLHSALRRNPYTLADTWEDVSKQFVQNVALLFEDQSYTYGELNHAANRVANW

GREDAQLKAGDVVALFMQNRPEFFITWLGMAKLGVTTALINTNLNGKPLEHVLKVSQARTLIIGPEQLDHFETTRQT

LKTVDEGEWSVWVFQGREATAPNPLAWQWAKDMDVRLSAHDEYNTPSSLRAGVKMVDPLFLIYTSGTTGLPKPCKVS

HKKVWGYMQLWYRFANLTSRDRIYVTLPAYHSNGGTLSLSAWMAGGAIVLRRKFSASAFWDDARKYRATGFIYIGEL

CRYLYAQPPSPKDNQHPIRFMIGNGLRGDIWDGFRKRFGIETILEFYGATEGNIGLLNYNGRAGACGQLPYFLRPAV

PFRLIKYDVENDAHIRTADGFCIECPVGEVGEGIGRIDNDPNKMTGNFDGYTDPQATKKKILTDVFEKGDQWFRTGD

LLAKDFLGYFYFVDRIGDTFRWKGENVATSEVEMVINSLPNIVEVTVYGVPIPGKDGRAGMAAIAPTPGTTLDVEQY

LKVVTEQLPAYARPVFVRVMGEIDTTSTFKHNKAHLVKQGFDPEAITDAIYLVTYPGKHTASGSFTRLDRQLADAIA

QGKHDI 

 

>N585_Complex_IV_assembly_protein_Cox19 

MTSHSMRNKAPLVLPPEKGSFPLDREQACSEKGSIYRTCLRDHNNSSSICRQKARDYFECRMDHGLMQREPWDKLGL

GDDQIEEKSAPIDVHTKEQTGWVAGAKYR 

 

>N586_mitochondrial_matrix_protein_Mmp37 

MAQREPAEWEVPLGLGEEDRQQLRRIIGAFPKLTFAAGYGSGVVPQADATKLTKKPMKDFIFAVEDSRRWHEANIAT

NGGHYSGVAWLGSSVVARLQEDVGASIYYNTHVQLLDETIKYGVISSKHLISDLVNWDTLYVSGRMQKPGSDEIMSA

NQANLESALSSALLLAPAQLPQRQLWETIAGLSYTGDFRMQFGENPNKVKNIVTDKNAEAFRLMYRHSCDKLQHLLR

LEDDTVVQDTSRAARQDLLLRLPARLKANVERQTGQSLVDLSGAPVQTIASAVASGISTLVKSSSRSQSLKGILTAG

LVKTIVYSANKIAKMRNATK 

 

>N587_ABC_transporter 

MLRHQVRRSWSTGTGLASRSVAHTGAEGMQAARLFRSSSAKIASPSWPSAGNQHQACRLRTGLQSELRLSALTRRFF

ASPSYADKMKARVKDQKVKETGKEANKAERLQKKGKGQKVGGRFVFSCEGLSKTLPDGRPLFTDLSFSLYERSKIGV

LGPNGAGKSSLMKVIAGLDDDFDGRAHVHDGVKVGYLPQEPELDPTKDVRGNVLAGVQDKLDILEEYNEVCRKLEGE

KEEDDDDDDSEDEDEEELLERKAELEAQVEQLGIKDLSWRIDRAMHALRCPEPTKQVHFLSGGERRRVALCRLLISE

PDLLLLDEPTNHLDAESVAWLERFLSEYKGTVMAVTHDRYFLDNVAGWILEIDRGDCFVYEGNYSTWLTEHQKRIDL

EQKKDVALSKQIDQELKWIQQTPKARQSKNKARVKAYEQLLEQARVKPFQPGTILIPPGPRLGRVVAEAERLRKQIE

DRVLIDDFSFSLKPGAIVGVIGPNGAGKTTLLNILSGEDKDFEGDLKIGESVVPGYVTQHRQDLTEGNTIYEEISEG

DDYIEISPNNTIHTRQYVAAFRFWNQQQEKTVDVLSGGERNRVHLAKLLKRGCNLLLMDEPTNDLDVHVLRNLEEAI

EAFAGCAVVVTHDRWFLDRVCTDIIAFEGDGRVVYFEGSYGEYMDRREKLNGPTRHKFIKLK 

 

>N589_uncharacterized_conserved_protein_(nucleoside/nucleotide_kinase_(NK)_su

perfamily;_thymidylate_kinase_domain) 

MKSRKVALAGVLGWSSTGAPVRRGASVLLLRSFSTSSPAPLTAAGPKDEQIRRNRENKSLQFVFIEGEAATGKSTIC

ELLKRQGYTVQFEGFVELCKENSRYSPQGSVVSIKWVSSMFTAMERLLHQFDEKQAEIKGGVVFFDRSFLTPYVYTR

GSLNNLYVCDAMKEIKEVFPCTTVLCKTALATIEDRLLQRYQQGDAQAKDIRKNLGELDHAYIQKVHNKYAELEQDG

WFDHVLDTSAPGPQVVENLLSTLRQAAIINSHDTHISSH 

 

>N590_uncharacterized 

MGSEGPSAVQKGAETLKRWTANSLYFVQGFAKKAAQASKEVAAEIKAKESTKASGADHMKRGADLFETKPASGAGTA

GTNWKSFAEGLGGAGAKIPGYSLGLLKNAITSVGGVILPGWSMRRIGWVAGAGFVVGFFVGKKFGGVHVHLTTPALP

PGYTLPPATQLAATSTAAAAPAATA 

 

>N591_uncharacterized 

MLWRRFRTLTPLISPCSPSFVESNKLRSNKRSAKDFSRPFSSFFGFIHSFIYVLFEVMVHQAHAAAGYWGAPEPEPE

QDGSLASLVVSVAGVGCGVLAKIVQSRSIIQSARGNAHYRGLAAALVGDASLATQEARQLWREDGLLMFVKWPALMI

GTTVPFIFFSMGVQPLLDQALGVSEEDIEERSSSFHISRMLNSALVMLAIHPLSTLLACYIAGTLPSWKVALVDRVV

KRKDHFYSSWLASAAIGPVTHIADVVRANALHWHKATFFPDFMPPRGSDDHGDDDNIGSEGENEAEEDEEEEPSTAR

RMAYGASTALVLVLLCSARTLLN 

 

>N592_tetratricopeptide_repeat_(TPR)_domain-containing_protein 

MASTEEVDVGMEATAARLRGSSSKDVAAVRSLLKTLRNKNIRRPDLVLEFAPILLKSASQLGNEAWTVQEQLFVAAL

DSNDLPLANEVLARLTAKFPGSARVRRLTAMKLEAEGEFEEAISIYNSLLIDDPADTATMKRRVCIWKARKETRPRA

IEELNDYLKIFMADTTAWQELGDLYLDEQQYEFAAFCYEELILAEPLNHHYINRYAEILYTTGDYATARKYFAHSLE

LNRDSNNRALFGLALACKALASKKGGAKPKDNGELATLAAGKLRASYKAAAPEHLPVVDAVLAKLQ 



 

>N593_protein_kinase_(possibly_serine/threonine) 

MDVRSRTRREEGEEEVDRTTATATPPQFSYRRPPVARRGDQWWRSWWFVVGVAALVVALGWWLLVLKWEWYCFAWAS

WADPALHDARACRAVQPPCLERGRLLTAAYGFRSVYEGRLNISRLKEEGLESSPLLMLASSSGEDGSSKSASTRGQM

MKVVVKELKDPKSCGDVKAHFREVAIERRLRHPSIVPYVVSCSISPRYTLVSEYMEGGTLSVGITPNMASRTYLSIM

LDLAKGLEYLHYGVESGYTLIHDDLNPEQILLNANRTRGYITDFNLASWIRSGERWGVRRYWWPKGGSWKWFAPEKL

RQHYYWEAADIWSYGVLFYQTLVRANNQPDEWAATVIRPFYEERILNAAVDGWRPSKPHFRSDRVVLDKAWGLVEEC

WRYDPYARPNATRLVASLEDLLRQLPKSR 

 

>N594_uncharacterized_highly_conserved_protein_(DUF3228_homology) 

MRRAVRLNAFAFRQFDDPAFSGTKLMGFDKQAFEDHINQLFNMGSATLVDGYAPFCKHLFVPNFTGAKVGAVTITDS

NKHLLRSGYVARRASELPVLTRWFEAKDVEVPTAKYLDIILYSRAQIEEEDAALPSDQKEAAKDYEWGIVSVKAQDE

DYETPMTPITAMRNSLGREEGGSGAPLDREAYLKAVAYWDTHAAVQ 

 

>N595_Complex_I_assembly_factor_6_(C8orf38) 

MKAMQLSIQRARIVPATTVPLFSSVEQHLLLHRKRKLHSTSAALHGGGKCEHKPTTSGAIPWTFTPHDEDATTKAPP

VRAEKPFSFTPPHPASTSEAGSADTAATAGQFERQGPAPAKQGGISSLDYCITQSKKLDYEHYLCGMYLPKEARAPY

SVLRAFNIETAIIKDIAKQAPLGLMRIQFWRDLVDKSFKGNPPEHPVAIQIAAMVPRYKWTRTWFTRILNKRAEDIE

GRPMPTLAALENFTEDTASSLLYLTLESLRIRNMDADHAASHIGKAVGISFLLRGTPYHLQQRQTYLPMDLLAKHGV

SEEAIYQGNLEHAQNLPEVVYEVASAAHAHLKHARELKSTVPKEAYSALYSSFIAEDYLNKLEKAKFNVFDPALRPT

PQGSLGLQAKLLYNHYVGHKY 

 

>N596_Complex_I_(NADH_dehydrogenase)_B16.6_subunit_(NB6M_GRIM19) 

MSQEKGRARYHQEPLFRPEGPEFEPIPLEKRKAFQFRRGPTGKALYAAYFGVLVAGHYVYATGAWEQRDLYAERQNV

WGSVTTYLQAEADRKYLQTRKRSTDAEEKLLFPKEVSEGKRQLNHEEAQYKTRWVRPATDPFQQWHYVKRTFDKAQE 

 

>N597_N-terminal_homology_to_plant_B12D_(Zea_mays)_protein 

MQRSPMTVSTFCKRFMPVEVYPLLVPLGFACGLATYMSYRTLAGAPDVHLFGKKPRYETGDHRADPHFAGIHSKASR

FDPHPELGQAEAAFHKTYSASASSPTYF 

 

>N598_Gem1/MIRO_mitochondrial_rho_GTPase 

MKDQVRIVLIGDDGAGKTSLIATLLADSFQEVVEQVVPELTIPPSVTNDRVSTHIIDTSSRFQHKMDQQLRTADVVC

LCYAADSENVAERITHWLRHIRHTRQECRAPQVPVILVGNKIDLRGEDLTNPKLQEDMEPIMEEFKEVETCIECSAK

SFLNVHEVFYFAQRAVLYPTAVLYDAGSRSLREECVAALKRIFKLCDKDRDGILSDDELNAFQARCFGASLDPAELQ

GVKDVVRGNVENGLTEKGLTLTGFLFLHHLFIQKGRLETTWTVLRQFGYDDNLRVDVASLCHSLPAPPPSHVYELSQ

AGVAFFSSLHRAFDKGAGLALDDLDDLFSTAAPGLPALWTSGELDPATATQLNAAHISLRGWLALWSYTTVHDHKTT

LEYLAWLGFESDPQLALALKPRREASALLCLVVGSPALTDAFLGDFLGKRDHEPSHATSTSITTTTRSPSSRLVALG

SLPDISGTEKYVAMRKYGLEETEALRTRLHEASLVIVLYDSSDSRSLSNTAHAGAELNSLCRNRDTPILHLALHHTD

GATVPDLSENGIHLEAFASYSTLLIKAHQLARREQEWQWLPTWPQAALLGAVAVLVGGILLYRHFKGSKQA 

 

>N599_universal_stress_protein_family_member 

MTKYMVAVDGSEHSNKAYAIAAKLLTNKDEVIFVTVGQKGKGAAAQDLLETWTKKAEADGFTAKPLFLESADPRDAI

CNAVTEHGIDILVVGTRGLGTIKRMLLGSVSNYCVQHASCDVIVAK 

 

>N600_Mas2_form_2_(similar_to_MPP_beta_subunit) 

MKASLHNVRPVRLPRFVGLESANHLRRSLNFSGSALLLASAQRRWATTAATDVRPLKPKLERGPSMKSPLLDMPTPL

AHVSQLKTPSTRITTLRNGVRVATEETYGQATAMGVFIDAGSRNETFETNGTTHVLQRMGFKATTNRTSAEIVQKLE

SLGVNAISSSSREAMVYTAEVVRGDVEEVVEVLADSVTNPLLLEEDLQEQKIAVGRELEDMVHDPPSWLPEILHELA

YGPEGLGLSHLCPPSNLEHIGREQLHNFVKTYYVGPRVVVAAAGVEHDSFVKLCAKHFDSLPAAEGGKPLHVPSVYK

GGAHVEFMSPENEKRLQELQAESDKPPPSHVALVFEGSGLNDPDLYATCVLQSLLGGGSSFSSGGPGKGMYTRLYRR

VLNNYGFVDSASCFNSFYLDSGLFGIYSTVQHKDIGNMLHIMSVELVDLTGFSAPIGQEEFDRAKNQLRSGIFMNLE

QRAVLCDDIGRQVLSYGERKSAQELSDLIEKVTIEDVMRVARRILSTKPTLVVYTPEKYATLVPSHERLCAWFDAIN

DKLNGKESSESK 

 

>N601_uncharacterized_conserved_protein_(N-terminal_F-box-like_domain) 

MAAQVCKEWNRLCSDDIIWREIYRRKWRKVDALMSLKYQTRVRASWQELYIERARIEKAYFHNPNVPDELKNDELAQ

ANFLFTEAKEIRYAATTQVGDDQLRKLAYAIVLLAISGEKFESLSLVDPANNDVFWSWGSALSTQGMWTIQLLQSTP



GLALAQHADWLYAFGCENSERALDLAPRDQDGLRKHVLYADYCAELGTKPGGEGNAYLAKARVYYRRAIERAHAVQH

KRIVKTTDGVSTFEIDTFQDVATIARAHSGIAIACLSAAEKLYESVVSSRAEREHKANQRTNEGNADDEACDEEEKE

NGEAGDEQNEVAQMLELLLEGRERLMACVKIEPDQRDYLLSLCSVLTLLGEMTDDSDESEMYFSEGVTNFERALTIA

DDGNADAQNEYGILLSKRAQRILKQLRREGFDPAAVNHTPAARAEPESDTSSADSSAQPEGELPIETEEEKEAARRA

ARCAELVARANRYFDAAEAKFVELYETSVWFGTINLACLAALRGREEETRRWLQVCRDQHDLAPEHLDDHDFDAYRD

RAWFGELRAELAEQRLAQQREEEAQREAELRQQAEEMAAVADAVDGHAEA 

 

>N602_Complex_IV_assembly_factor_Pet100 

MDRFRSFVRRGLSLETFKFTLYLAIPAGITVALLYPGQVNRLVSHFPFVVYPPEDPTIREANDRFRQQQLEALERQS

REAEQKAKQQQ 

 

>N603_uncharacterized_conserved_protein_(SET_domain-containing) 

MMPGGDDPYGGGERWAPPEFPRLRWAMGIVGGLTLAAFVYHSLTAASRYRHQQAQKERETRFMGFLHHEEANKRLVN

GDLAGAVKHYSKAARFALRGEPGDDVAAAAAAAAGVDPAFIVPDFDAPGAEGWALSLLQRAAAHWSTGDANSCARDC

LAVLRVLPRQAASPVDESETISPPTPEASEASEAQPEAGAGVAAVMTEAGPPEQGGEEEKVSKEEEEKRALEKEARM

RKDRLERITARATELLGRALAASGQPLAALLALQRCTQARSKRREAALVQFQHLKESLQNALAAENGQSHWPVKVVV

GHEGGARGVLVATEEIAEGGEILVEEPFLAAPWSAQDLVQKVYCVHCLRRLAQPDVDGAPNKGIASAPVVAEARSGY

CSSVCEAAAWLLHDHRPSSRPAQPAGPSSDQTGAEERTSLYLLAKRVLACLAYGEREPMLQPLWTTFDAAIRSLPTS

EAEAKGVGHEHAELQAFVESLRNDVAQQSEQQAGPSTSETGWDASSLVSQLRGGALPVMEQQQQTEGCRGVGLYLLG

SHVGRSSPTAEPNARVVFSDADSTLRLVALRPIPANEAVVISSSASSPALASSA 

 

>N604_[Fe-Fe]-hydrogenase_maturation_protein_HydF 

MTKRAGTVCGIPPKHAASWSRAYAGQPLLRTNIGIFGAMNSGKSTLMNLISQQETSIVDSKPGTTADTKVALMEMHD

LGPVKLFDTPGIDEEGLLGEKKRRKAFDVLKECNAAVVVVNPFNPASLKAARDVIQEASAKQKKGDDSAQMRVMVVF

NVFGQQMAEIRKATNTILDAAEKSLTPDRTSLQITSIALDLNSPEAMGRVVKFVTTNTKPHSSNVSLLPSALQLGPD

SVVFLNIPMDAETPSGRLLRPQALVQEELLRQYASTFCYRMDLKKARSPIEEERREEEQRFRSSVDALKSQNKLKLL

ITDSQAMDVVHKWTMEPGTAAPSDQGGQSSQETVPLTTFSVMMINYMSGGRLSAFVEGIKRFETLKHGDKVLICEAC

NHDRIQDDIGTVQIPAKLRQRFGEGTIGVDHAFGREYQTKILNDYQLVIHCGGCMLDQQKMAARLSDIEGSGVPITN

YGLLLSYLAAKQGLSRVLRPWGL 

 

>N605_Complex_IV_assembly_factor_Sco1 

MRSCRAASARNLTSAGFRACRQGASATRLYASGIIRDGCCKDNSLISTATRSLKTSVWPARSPLVRTQALPRRRAEE

PSSTPGPAGGSNTRTSPPPPPEARPPQAPITWKSALLALGACGVVLAYFEFEKAKRKPRIEIAVAGTPSIGGPFTLV

DQDGHVVTNHTFRGRYMLVYFGFTFCPDICPAELAKVTKTLKILEEEEGITPGLVVPVFISVDPYRDTVGKIRSYLK

DFHPSFVGLTGTPQQVESMARSFRVYSSTSQHSEEDEDYLVDHSIFLYLMDKEGSFLSHHGSQYDAHALAQRIATDV

RSKGDCPPSLWAQLKERGSNFVATFIH 

 

>N606_Complex_I_(NADH_dehydrogenase)_13-kDa_subunit_(NUMM/NDUFS6) 

MRRAAPQLSRGMLPAYGRSSSSLLASRATLSSTASRAASSLKLKIPFLGDTEIALKDDVFRPGVPENPGNLYAPMPA

EELIHEIPPKVTHGSTAVCDGGGGALGHPRIFINLDKPGPHDCGYCGLRFIKEEEHH 

 

>N607_mitochondrial_carrier_AcMC26 

MVQSSLSSHIDRNEHQRPIDESGWETTLRVVASLGSMASGWAVHGLGVLGYQWSVTPRPIVGQWLPATTFSAYWNLR

KEAATHPALRYGAFSAAGLWAGAVKAISHMFLQEYVFAPLLHIATSDEELDESFEAYDPIAPIKQGDMYQRGGWTGP

VCAMASAAGAILLSLPFLKAKFLLRTQSRRPDGSFKYTGLFQSIGVIWREQRWGLITNNLSAFISFGILYDVVGFLT

DRYKLSTLIMKIKTREGVLHNLKHALALAIDDIIEAAIIVAFTMPVNVVLRRLEAQAGGVAPFSADGVVYAGVLDCV

QQIFVREGLNGFYKGAMPELLERLLPRVFVDAAVDLGLNSFFGVPATYDNTEEHSHAD 

 

>N608_mitochondrial_seryl-tRNA_synthetase_(SerRS) 

MKRLSKGFSGLARRTRSAGVVPLCPASWAGLSASRTARFFAGQAAASGADETPMASHHTPQQPEYLFRHLDLKWMKE

HADELATSIRARKIEGADIHRTVALHDRFVRLDFEIQQMRAQRNRVTDELKQLKKKMNNKSLKGGDGNDADVERLVA

QGKELREQLHAAEKEVKEVEAELYREAKRIPNVCHPAVPHGSEDQARVVCHGGPAKKQHAADFGFEPVDHVTLCQRL

DLANFEAGSRVAGNNFVFFRNEAALMELALVQWVMGKAAARGFTPVLTPDVVRPVTAEGCGFQPRGTGTQTYSIEGS

DLCLVATSELALAGYYQMCALPPESLPVRMVAFSHCFRAEAGGTGLRDRGLYRLHQFSKVELFALTAPEQSDDVLES

IVQLQQEIFTELGLHYRVLDMPTEELGAPAYRKYDIEAWMPGRGSYGEVSSASNCTDYQSRRLNICYPKDDPSGRRR

DFVHTVNGTGCAVPRTILAILENHQTADGTVKVPRPLVPFMHGIDTIRPKTNPAPAPQLQHNVGHFYFHPMQ 

 



>N609_uncharacterized_conserved_protein 

MQNAAGAGRRAFGPRWFAKLGLISFAAGGLLEFAMIKSGFYEAVVATSSAPDWQNSWQEVGAEVQRQLREKRERGDI

PEPTRVERVLQQLEARYQQQLNQDQPPSAPSSSTSTSTQEQKESETIKWSSRRRY 

 

>N610_Complex_I_(NADH_dehydrogenase)_subunit_B18_(NB8M/NDUFB7) 

MAHHGEKPEQSLEDMEAELSQPREMLISEEEMDAERLPIGYRDYCAHLLVPLNRCRQECFYLPWKCTHERHVYEGCQ

YEEYKRRKKWMLIEKEKLKRAQEKQA 

 

>N611_uncharacterized 

MSLVMNPSGGGNDSSYGVGGTYYGGELVQSTGDAQRGGRNADQDSGDEFMTEMAKIRQNQAAESAPATGKYKQKLEE

ARRATVDEPDNGYKYPGYKARRRESLSADETPVVSAPADPPSGDVFSQVRTRRQEDLLKAARTRKKTKEKKKAFGDQ

IKGVLAYLPFRTSHLSGFDG 

 

>N612_uncharacterized_conserved_protein 

MDVRTAAGQLAANFFVATPARVLFERAARDRPFIRAFIKSRIADASRITGIRGESSQHSFFTPFTSILSVLTGGGED

ATNGLLHVAHASLWTISVPFIQSSIIESAKDLLFGGYTLYGRVREALNPDFRPSLYAEIMRPVTFAAKTVAYAASFP

FFLCAYGVRNNKPEHWNKIPASFLPSRKKAIPAMTLPLFVLIAHLNAHLLAAGGLRDLFFRLRVRLLPSTVTHDQAL

SPLAQQFLHHVEDLALCLAAGAITVPLEVLLCTMLATRAGLASSVSAIWKEKGLSGFFSGFGWYLLAQYLTTW 

 

>N613_putative_DegP2_serine_endopeptidase 

MLRRWQQTGELMRHTSTVQRCAHGFNAARCTRARQGVLTLARKRTSPFHTSSVVEARKASPALPPLVPDDVQEVPIE

EANWEESTNMLPLEPVIKVYSHVTSPNYVMPWQMKATSEKVGSAFALSGRRILTNAHVVADHTYIAVKKFSGTQKYP

AKVLSVAHDCDLALLTVTEDDFWTDITPLELGDVPHLQDTVAVVGYPTGGDTISVTRGVVSRIEPQRYAHASGHLLA

VQIDAAINPGNSGGPVLKDDKVVGVAFQSLVNAENMGFIIPVPIIKHFLKDIELHGKYTGFGAMGIQCQPMDNPQLR

HFHKMARDITGVLVNHVEAVSKAKGVLQKDDVLLSIDGNRIANDGTVAFRKRERIFFDYVTSMKQVGEYCRLEILRN

GEKQEVSVQLSPVQPLVPIHRFDQRPSFFIHGGLVFTPLTQPYLQEYGEDWYNSSPRKLCMKALTEYMEEPDQEVVI

LSAVLVHEINYGYQQMTNLQLLRFNDQKIKNLKQLAKLVAANKQPYLRFDFDEHVVIILEADAAKQAEEAILTRHRI

PSPHSPDLFDKKEETDVV 

 

>N614_radical_SAM_domain-containing_protein 

MLQRATARNASLGSLRGGGNALGLTSFLHQRCPRLLVQTPVRLYAPQPRRRKPLSDQKLLVKKEKKILRKLTKEEEK

RAADAFYSAHEAQEAAGATATSTSSSAESGRPRTKKKKRATGGDGDGAGEGATSAGSRFGRDQRLADSREALVERAR

QLARQSAARAGSGLAGARGQRRVEDLPQSNPWLLYANEMGDMIDFPGLELVGAVAGEVTPHRLDRGDCISAPEGSRL

LTLSQRAPVGYQRDDQEAEVLSADPKTDRANMTKRDRTWPPEAVAVSLPAPYIATHYSSFNSLPGGQTLPLFFYTPV

GWWKKGSDFLAARERMERAKRGEPDPEGEEAQSLEPDDSFDKAKESLKVMKDRGGFTSIRYMILPGLNDERKEVDEL

CRFIEETRIDMIQWRNIALDPEYYLTSIKYEPPASVVYAEKLGVKQLMETIRDKYPHVKHGYYNPCLDEKAHGYNLT

AASPMCLGCPSLQKDRKDLLARYKRIPFVPTADEIVEVAVEHLAKAPHAIIAFGQSCEGEPLLQADLLCEVIAKIRQ

RTRRGTIHVNTNGTVTEAVARLRESGLDSLRVDVNSVRREYFNRYTRLNYEPVVERLRQAARERMERAKRGEPEPDP

EGEEAQSLEPDDSFDKAKESLKVMKDRGGFTSIRYMILPGLNDERKEVDELCRFIEETRIDMIQWRNIALDPEYYLT

SIKYEPPASVVYAEKLGVKQLMETIRDKYPHVKHGYYNPCLDEKAHGYNLTTASP 

 

>N615_mitochondrial_ribosomal_protein_L33 

MAKGKKNQNMVVKLVSMAGTGFFYTTTKNPAATRKLFLQKYDPMLGSHTLFREERISRSKRK 

 

>N616_saccharopine_dehydrogenase_(NAD+-dependent,_L-lysine-forming)_(Lys1) 

MQRAAAAGATSRLVVPLPHHARVFPTTSGACRRMLAISASTPSSSSSSSSSSNASTTTTTPEKHHFWLRAEAKKNER

RSILLPEHVERLLQAGHHVTVERSRLRCAPDAEYQRLLKEPLVEEGSWKKAPRDAIILGLKELPEDDDPIKHKHVYF

AHVFKGQNGAEKVLKRYAKGGGKLWDLEFLVDDKGARVAAFSGAAGKVGMGLAFAVWAHQKLTGRPYSLPPLNTPYD

SFAHMAHQMRELLDQAKAKVGHDPSVIVVGSRGRSGKGAVSFSESVGIKPTEWGREQTAKGGPFPELLNYDILINAI

YLLPEVRLPAFITKGMIDHTPDRKLSVFSDVSCDVTNPHSVFPIYDHLTSFVHPTECVAEQPTPLEVIAIDHLPSLV

PRESSKEFGDLIVEHILQFDQTPVWSRALKLFDEKVQPFLPPSPRAAA 

 

>N617_ERMES_compondent_maintenance_of_mitochondrial_morphology_1_(Mmm1)_homol

og 

MELLSIVIGFLLGLVAAGAGVAYTLFVLLFRRRTDAPLPLAPAPSFAPQLASALLADAAVSEDLELFEKAEWLNLFA

GRIFAEVSTPAFQEHTWRLLTEKLNAVDKPNLIGPIVIEDFSFGTGVPRIEGVASFKTGKELELVLDVSYDGGALFA

VQTELWLNLPTLERLASLPVSMSVSLAHFRGRVSLTVPLESDPECTLAFAEEPQLDFRIGSLIGYDYQLRDVPKISN



FIINKIRSVIREEAVLPKAFSFHLPLSGRPLDLKQVLRPPRELRRNTVEELKEAAVSASKAKLRERVKREKDSRKGR

DAEENAVVVLNTSRALVRT 

 

>N619_ERMES_component_mitochondrial_distribution_and_morphology_10_(Mdm10)_ho

molog 

MDFEEAPEELPNNPGDYEGVDGRSTGIIDFDAMPGFGFRWGSQISSRFERSIRLMILPPFPTIGFSYSSRPMPSMHQ

AMEEAMAREMEALHDEEDAGEGQAEGEAESAAEAKPLLRPLDVAVLSKAGAEVTERPDNDDNTTSSEDEEEEEEEAE

QKESGGHFMLSAEATFDGMVQGMYMQRFNKNWSTRHMILTSMEPGRSMLMSSLSYSGGSFTSKLSWSSERDRACFSH

MQAITQRLSVGGEVGYAMKDKQPVGWSVGGRYVIRKEEGGKFAATHITATYNHLGRVKTTYTLPFSETVFASARYTV

NAFSFKSNMAVGVESWPSATMPLMTKAKWDTDKGFGVSLGAHLGLAALMFSASYGKDGPMVGLHFEL 

 

>N620_Oxa1_complex_homolog_Oxa1 

MLARRGVNPRLVGLEGRAGSVSRYGIASSPAARHLAFPTRTFATTTRSSSSSSSSAPSLARRRLPSIISRGSVFSST

SSSSSISSSVSAAMLIRHERRCYATETVEEGATAAAEAATQTGAAVERGSDAMASFIAADPVTSLTPAALEVVERTT

SSFPPINWLVDAMTFVHYTVPLSWAATAVCFTLAFRTMILPAVALTMQNSAKMRAVQPELEKIKAKYGPNVGKDVNV

AMQYREEVRKMMAQSGVSMWKTMVPFLVQTPLFVSFFFTTRKLAEEEPGLRDASFLFFNDLSAADPYYIMPILTSLT

MLATIELGSDGVGGQSNPALKNFLRLFSVLAIPATSSLPIFTHIYWFSSNLFSLCQLGLFKVPFIKKALGLPDYQGV

SPMLGSSDPQPAKPEVTFQQKPRIIRTKNQK 

 

>N621_ubiquinone_biosynthesis_protein_Coq9 

MRRAVSGQMWRQGGASRSAYWRNAAKPLSVTDASAAVRIRGRGCVLRSSGRPFFARTTGLWRGLFTSAESHGEQYRQ

PEEEDAIFEDRDGGFSDAVRTQVLDVALAQVGKYGWTVEALSLAAAEQGLSNLAHGLFRRGPVELVEHFIAKCNARM

LEELSALDMEHMTLKEKIRAAIHARLRQYAPHIATWPQAIAILAQPSNASTSFSLMFNTINDIIYVAGDSTIDFDWY

TKRAVLAGVYTSTELFMLTDASDNFADTWAFLNRRLEDVVTLSKYKAECETLTSLALGYLNAVVQKQHAAPTGESPF

HHSPPPHGTPPPPPPAGPAGPFTPSPHDDSIPPRA 

 

>N622_uncharacterized 

MMRAGVRGGCLRGGLSASSTTTASSMLLAARSAVAAGAQREYAVHIFSPLPLPNAEKPVPPVVERDNKAIFNVFDVP

VFYTYQTTPRWRESPAMAHRRAERRRMTEVRKRATVYCNIELEKERERFRQEREQMERWKALRLKKRREEWREKMVV

REKVESQERAERAKLAAQNLQVHAEKSKLKEEAKREWLLCIKEELHKFDVADLPHLMSLKNYKYDTYESQEWYTKDN 

 

>N623_uncharacterized 

MRLPPFTNIVYVGLAGSVVGGFVGMYFAEQFMREAREREDAKLWAEIEQDRKRAAAQRAAATNPTRSLPSEQQ 

 

>N624_pentatricopetide_repeat_(PPR)_protein_AcPPR8 

MAQRWMRCRSITATAPSVLNRTPWPACRQLDLVAAGTLISARPAARFIPLIPNRSFAYAKSKGQLKFRLEATAAPST

TPQSPLPSPPPSPPPPSPTLAWLTKVEGKLQRGGQKVIEGARQRTQRALRGELADAVRSGDLNEAEHTWSELRARTG

SRLDEASCHTLMNAYAQRGHLRRALSLYARMKEWRVRPSAHTFSILFNAYANLAQPSPSYLPKLKQLKDQEMPKYGV

VPSVEIYNVLLKAYLALDPEKSHQELKSVIAEMQEYRLKPDAITYTLWMATAARGIANNPKATVDVAAAFEVWDEMK

KNRVHPNLRGYNELLKICNEGSSEDRDIAFELYKEMLVEGVTPDHHTFDILLMTCWKQRKFELANELFDKAVQLNAD

NKGKLVELDTHLCNSALRVCTRNEGKRGPGRKSGSAEANQYLLDVISKITKVMFRKHLPYDEETYALLISAYTRAGA

KEKATSTFADMQSKGQVRISKKTIGALLVTCRESNDVEEVKKVMDLAKDRRVRLTDSMVEEAKTIFIKNKRYQEWTR

VERDLAEWLPTATADYATKGKRRASAVEGGDEDDEDDINNDIEAASVSKHPKATTRRSSSAFGKPARPGPYAEGRSG

SRERAREEGPRRPEGGEESARQERRRRWREERSGGAGGGEKAQRRSRPGREPKDRVSAKNYYKDTRVKSPSATGRKS

FGGAPKPHAGRRKSPPSSLARNED 

 

>N625_mitochondrial_carrier_AcMC27_(carnitine/acylcarnitine_transporter) 

MSAEIEMPAVVAAATTSRPVSRAWQDLVSGIASGVSIVVAGHPLDTIKVRLQTQPMPKPGEAPQFKGVIDCAAKTIR

HEGVRGLFKGMVSPLMGVPPIYAVVFGVYGSTKRLMGETADTPLAINKIALAGAITGLATVAFAAPAEAIKARLQVQ

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

QRLLGRKPNGRPISSEH 

 

>N628_Complex_V_(ATP_synthase)_assembly_factor_Atp11 

MLLMRRCLRSPAVITNTAGGGGRAAPVRWFSSGAAPPPRELAHVVKLDSLHQETPERISQLWIDYHVKKEACVSAVA

PAATYALINRRLAESPLFVLPLPRESGFVSVLLQAHAEQDTVMFTELEQYQRAADKSAVPSCLHLRYYTDLAATKDI

VLVRGEVDLARLTTTEAQTLVNQLQVYYLADAKYAAVKTFNHDPAQFDYNAIIDDLRGGVGTDTVR 

 

>N629_AAA_family_ATPase-like_protein 

MLRAARSGAGTAAGTVVTRSSGCRAIPSSSSTTSVLGMRGGCGDSTPLAHLPLCSSSYSASSLATTSASSKLLSSIH

RRHSSSLSSFNRIHGRPSHHHHGGGGGILSIASSSSSLSSTSSSAPCQYVITNLESRRHLSPWAWRTIIGGVFGMGY

VSFHFFVRSVRAQKTWIKMRLLKPKHIPPSAGPYPPFDRPNEAAVLRNYLNHPPAGPCIFVGPDGSGKSHILEQAIE

NRKMVVYLDLQREPVINGEEILTQFINKISYILPPTKFIARIFLKDESKMVLSAEEINKAFHCFEQVLSDQKRMGWP

NGIPVICINDFHFLGSSNDLNLRSKNIYEDKQILKFMDWCLFLTDNKLCHVVFVTSFSFCHLELDTHSAFRSRREVL

KFGYASVSTVRHHFKKVNQLLTQHFKEPLTESEIKRLATFVGGQVKDLDTVITGLLRGYTPSQVIDYMISDSLQIVS

DSLESCLRPVISADGEEQALEKDDAFEKYLRLWRMIELIAQNSIVSRSDLLRIVFQENVSELEAYESSGLVAYVHKK

PISMSLSADIDAEDTVSSLARLAPEFMVSAGTPRLNMAFQILRKDEKAGAQKRSLEIKLKKKKLEKEEKELNETKKQ

LLEERKELVNETQSLLRYHQEFQSLFGEEEFTQRKADLLSGTRDITEKLRNVVRDQEEVKEGLRQLREEVKQLKKRS

EKDVVGEYPALSP 

 

>N630_AarF_domain-containing_protein_kinase_1 

MWRAKASSWLCAGGVRCVALTSGIAAGGSLSLLRGAPGAAGRLRSSAPLLGRPAHTAAAATAPLPKEGGARWGRVLA

VTATAAVVGGWSWGHHRPNHDDDDDDGVQLPAYVDRATRFTRAAATAVVIALDYKWSLRGLEGEERQRRLHLVHERS

ADRLLRLFQQNKGIYVKAGQHISSLDYILPYEFVFAMTPLHNQAPTCPWEDTVRVFREEFDSHPDIMFAEFEREPVA

AASLAQVHRARTHDGREVAVKVQFPQLRERCEGDVSTIAFLVDAMRKIFPDFDFQWLVGEFRLNLPLELDFAHEAKN

AEKTARLFREFPDVTIPRIHWDKTTSRILTMDFIHGVKLDDKEGIARMGLSTHKVAELLTTVFSKQIFLDGFVHCDP

HPGNVLIRRLRPHDPSSDDPELVLLDHGLYRELDDEFRINYCNLWVAIIHADEAKIKDYARILCGPDASYQLFACML

TARAWESVKELDRPITQEEKRHLMSDAADRFKEINDILATVPSQLLLLLKTNDLLRALNRDLGHPVNTYSITAKYCV

KAVLAHSLEMDPSWRHRVWVRWEAVAWAVQIKATELVLRLLSFFSHLFGRFYQ 

 

>N631_mitochondrial_ribosomal_protein_L54/L37 

MNRSMMMQRRAVSSAASRTILARPVVGHAGALPLLSQQRRGYAKPGGRGGAVERPKKEYKGDQYIDEMLVAYGLQVP

TWDDIPEWVWKAEVDLKKPKELTPLDGPLFWKKINRERIKQFNEDRTWGVVKGKWKLGE 

 

>N632_adenosine_deaminase 

MRPARARLQTSFAPYNTSTSALSAGGSTTFQSSFPSARFTNSRASSAATTRLVAPPRFALCNKYANLDRIVRSYHAS

AAASHQPHQKMKRAVLNKHTPLSEDIIRKLPKAELHLHLDGSVRIGTIIELAEEQGVALPSTNYDELKDKIYVGEDC

TSLVDYLRAFDITLSVLQKPYAITRVMYEVCEDAVADGVRYLEVRFSPILHTKEGMSLSQVMEAICEGQLMAEHNLP

IFCRIIVCGMRQLDPKDTENLAEIAWRYKDKGVAGFDLAGPEYGFRSKTHKPAFDIAQRNFINVTLHAGEAAGPESI

QDSVRWCGAHRIGHGVTLRQNPHLMHYIIDRRIPLECCITSNIQTRAIKTLEDHPIRQYFDAGAIVVPCTDNKTMSN

CTLTGEYALFQKTHKFNVEEMLRLIDYGFSAAFMQATHKRRLRGEVLHSCLQILHDEGYDLDDIIGTSHYWHSIGVD

LSHFAKSPAVRKQHGYWSGRVNPPITLDIVRALPKADLNCRIDGSVSIPLLWQELQAAKIDMKQRFGLPCSSLEDLR

RIVLSPTHDEASWTRVKRIFNSVLQHPDQIKRATDDILRAAADENVRYIELVVRPRAHTHAEMTIAQVIDHMKEAAD

ATVASLAAEGKPLQYGLVVYSSLAKDDPIDFLQAAQLTVQSQSKGVCGFGVLGTRDLQASEYEFFRGTFDYLKRNNA

NVNISAGRTDPSNVVKAIHEGGACRVSGAYQVHRSPDLMNYCANHSIPIELGLADRFSIYVSDVRTFAEVNVNDMVS

TYNSDVRTFAGNPIRLFLDNLLPVAICSFKSSVSSKNRSEVLFDLVNECNLSIAELMKLLSCSFENNFQPYDVRQKM

VAKAWEEASTYLSAHGYSSLYRQHYFPSLGKGMDSFSDA 

 

>N633_cardiolipin_synthase 

MRRCCSIAASRPQVLRLGTSARTLTASSSSPGGLPAKQFRTGARGVHLPWQQSGAVRSGVIRLRSSVPLGGALAGRA

WQPPATVLIRVYSTPKSAAEDDDKASQGNVNPPTTATANVEATTSSTRVLTIPNILTVSRMIASPFIGYWIIQEEFA

LAMGWFLAASATDAVDGFIAKRFNQKSVVGSFLDPLADKLLMTIMVTTMAYKALLPLPLVGLILLRDVSLLAGGVIR

RYRSLPRPVTVSRFFSVSKVESIEIKPTVISKVNTVLQVGLVFLVLSAKGLDFTLDPMFMSGLEWSVAGTTLFSGLD

YLNSNAMQRIKTFQDRLTKRDP 

 

>N634_mitochondrial_ribosomal_protein_L22 



MRRGTAAMSGCGRRLLVASSSTSSSFTAGALQRTILSTHRYLPAIQSFGAARSYASPSLLGDDIFTKAYEQVKQKEE

ETGERVRITEAKADSKNLPASMKRIDHLLRQIRRLSYKEAITQLKFSQKRVAPKVIATIEKARQKAELKFGLDPERL

ILDEIYATKGQYGNPQIYYHAKARIGIMRRKRVHLTVKLKEVPFKEGEKQLGKFVRGVNSEQRKVWEEKRDRVAKEM

GVPRLVVTTKQVELWDLYKEKILNKKPATATDPAAADATNAADKELSA 

 

>N635_protoporphyrinogen_oxidase 

MAEKVHRVAVVGGGISGLAACRFVQKRLQDSCSSGSKRIILIEQGQRLGGWLHSLRTPEGFVFEAGPSSIRTVGSKG

RATLRLVDELGLRQHVVPCSSLAIKNRYLYTNGSLLRLPNHPLKVLGSPLMRSAVFAFLREWTVPRSQQPDESIHSF

FTRRFSPVVADTLTDALSIGIFGGRSQSLSIKSCFPFLHEYEQKYGSIGLGMLREMLASRSGQEKNEKNQNTKTTKN

EAAAEEEEETDEGYLSPAVQEMQKMQVYSFREGVETLSRALEQKIREDEHTDILLNTAVERMDQERDGTMSLSLGHG

MTVRAEKVISALPSHALAHCLRHHPTLEQDMLKIPFASLALVHLAYTEPLLPAGVEGFGYLVPAMEKQPILGVQFNS

SAFPQQDPQPGCTRFTVMMRVEKGQENRTKDEWQAIALDSLQRHLRLPPAKTAALASPARVNVSVDLNAIPQYVVGH

AALVDSIRGALQRDFPSLHLVGNSWGGVGVNDCVENAWRTVHRLQL 

 

>N636_lipoate-protein_ligase_A 

MKRATAAWRSGTRLHLRGGRVAAYGSTTNRAYATDTSKVKVYVTSTTDPLFNIATEEWIFREGDPTKQTLYLWRNAP

TVVIGRHQNPFKECHLSVMERENVVLARRYSGGGAVYQDLGNTNFTFLSNVGAFDKVRNSGILINALKKRFNITASA

SGRNDILVDGKKISGSAYKISNGRALHHGTMLINVDFASLGKILNPDKAKLKSKGVDSVQARVQNLKDLNPEVDHES

MCDALVEEFYKTYEDRCEIEYLKHEMLASIPSLANTYATLQDWKWRFGETPAFEHSLEKRFTWGNIDLLINAKNGRI

TEVKIFSDSLYPQMIDDLTLALHGRTYDKQGVTEAIEATQSKMKEVDNVEANLEELKEWLVHAM 

 

>N637_iron-sulfur_cluster_assembly_protein_Isd11_form_1 

MSSRLRLVAPPTRRQVLGLYKEMVVASRSFKHSDPQWFLARVRQEFYKTNREPAERIKWFEKGQQLIRNKECIL 

 

>N638_uncharacterized_conserved_protein 

MSSRPRGAPKPSGNRAMGIVLGGIVAVSFSYPFWLLLSNSSGSDSGRIDPTKGKLAGQAKIRGAFLNTGSKDVGPDP

NATTYLPTKEKNER 

 

>N639_disulfide_relay_homolog_Erv1 

MEQFKKIKEKLQKEGDQLVVGGADEEDCGACKPRAGGLYGSDMRRRFRSQQQAREQRSAQEQDGGTTSTDATATSAG

TEEDASNENTTECYDSEGYWEKQDAPDVIELGQAGWTLLHSMAAYYPPKPSRQHQERMRSFLSLFPHLYPCKVCAKD

FEETMDEIPPELESHDALSDWMCRAHNRVNQQLGKPLFPCERVRERWGPSNAFHTKEQDDS 

 

>N640_dienelactone_hydrolase/peroxiredoxin_(PRX)_family_protein,_typical_2-

Cys_PRX_subfamily 

MADHAHSAEELAPYTEEENKIYFIRESDWTQCPAYLFGQEDYLGIGVVVIQEWWGVNHQIIDVAKHVADKGFRTLVP

DLYRGKCAIDNENAGHLMDGLNWPAAVQDIKGAVQYLKATGSRKVAVIGFCMGGALSLASAALVPEIDAAVPYYGIP

PAQLADVSTIRVPILGHFAELDTYAGFSDPQAARDLTEKLKSANVDSQIVMHKGVGHGFVNPIHGAPQSVIDESWEQ

TFAFIRKKLNVASVGFPAPHFEEEAVVGQDFKTLKLSDYKGKYLVLFFYPLDFTFVCPTELLAFSDRIKEFQALNTE

VVGASVDSKYAHLAWLNTPRKAGGLGGALNYPLIADLRQKMARDYDVLIEGEGHTLRGLFIINPQGVVVQITKNDSP

VGRNVDEVLRLVQAFQYVDEHGEVCPVNWTPGAATMKPDPKASLSYFEKVN 

 

>N641_uncharacterized 

MFAPSRRLALSRPSSVASTSFGRFPTFASSSTSSFTLPALGTRTYVTNVKRIARREKRRLAEKALVKAEAEKQATEA

AVAATKQQVDAVMEEAANLAHADSSAQQQAGKGNLDRDIVKEMDGNVRMKPRHSPLSAA 

 

>N642_fumarylacetoacetate_hydrolase 

MQQRGLASFHQWCRKVVCVGRNYAEHAKELGNAVPQTPVLFLKPPSSLVTHGSPVELPAAAADDSHHEVELGLVIGK

RGRDIPEAAAMDHIGGYALAIDMTARGLQNEAKNKGLPWSVAKGYDTFCPVSRFIAKEELPHPEDTTLWLKVDDELR

QNGSTKDMIFSIPFLVSHISSIMTLEEGDLILTGTPSGVGPVKPGQRLTAGIEGISLDVSFPVLLRSRPSA 

 

>N644_MORN_repeat-containing_protein_(possible_2-isopropylmalate_synthase) 

MMRRSSSTLPFRQLLRSNSPALRPATGVVDGSRRLLHNRGGQPAGKLISTSCTPRPVGVVAVIPHLALDDCHHLTHS

TSCVVQLRGGFRRALASQVPPEADERANKPKKVNIDVDEMFATPEDSGQHWLQMTINDDWERAPEGPDMTEPADLNL

AKYLGTLDERGLPTGRGKLFSQDNQEGISIYYFGEFKNGKFHGRGRSVNIEHIELTKEERNMLPKNVYQWTGKEKLL

QLGTVYEGNWEEGKMHGKGRLTSRDGSVYEGDFSMGQRTGLAKMISDEGYYFYTGEFEDGAYHGKGTLRSKAGDQFE



GEFERGMMRQGKGKMVLEEGFIYEGEIFDGAPSGYGKQYHPNKKEGYEGHFNDGEYQGRGKLLTPDGSFVEGTFDKG

MLDGPATHFDANGNATPMVFKRGVPQQA 

 

>N645_iron-sulfur_cluster_assembly_co-chaperone_Jac1_(HscB) 

MQRIRTSKMAATASSPSFSSLLPSSLPILSPAQMPPCCLMRAIGGSGAGRSAPCLMGSREIGHWAPLNRAQCYSALT

SKPSPLFSSSSILSSTSRRFIRVRTASEADTASSTQHQPPSIEEDQASNCADCGHSTQQHQHQHQHTTAPGCGSDKF

GSHPKCWSCDNFVKGIPLFCTCCQKVQPPSNYDFFELMGMPKRFAVDAGKLEKHYWALQRKLHPDNFHTATTRERNY

SEGVSSIINEAYHTLKHPNRRAKYLMQLKGVPLDETTGTITDPDLLMEVMEIRMRLEDADDAELRALERENKQRLDR

CYEEVGHALDASDMDKCRDVAVRLQYFVKIEEEIKRRKKVE 

 

>N646_D-amino_acid_dehydrogenase_small_subunit 

MKAWSRGVAGARAKGATNSTTRPACWHHDATASALGLPLCRSSGVASPLPLHYSRPSTTPSSAVPRGRQSLPIPTGR

RAFHHHTHHEGAAAKGPTVTKLVAGAGLLGALIGGTAAVALYAGDGGVLAAQQQLQTRPIASAAVASGPHKQPSPRP

DGGGTGQVGLASAVAAEKEDRSGVVVEGRGRGGKERVAVLGAGVVGLATAYYLARTGRYEVVVIERQPGPAMETSFA

NGGQNCVSDFMPMTDGTLPRRVLAQQLLRLRFNMLSALGRGDQENRPPPYYLVRLKALFDPLVAWSLWLLLRRSSDE

AAVNSGRGILHLALSSQQCLQQIREEEQLQYDRGSPAGILHLYRSDDQFEEAKREVEMLQRTFGTKVKPCAVWDADQ

CRTREPALRDSRASIVGGIWWEDNESGDCNMFTARLADTCRSKYGVTFLFDTGVSLLMRDPANPHRVRALLTDEGRE

VEVDRVVVCLGSYTPLLLRRSLDVWLPIFPVKGYSLTLRPDDAPLTSGGGHDAAPSLNIADIESKTYIARFGGILGD

RLRVVGMGELCGYDQNVDPAKEGVTNLTAVVGQLFPRLPSSASREASLWACLRPMTPDSLPIIGPVGRMENVYVNSG

HGSMGWTLACGSGKLTAALVAGTPTDLDPTPYAQARFS 

 

>N647_lipid-binding_START_domain-

containing_protein/phosphatidylcholine_transfer_protein,_putative 

MEEVETFEPCSDEHVKEILALDASAHSDWSAISAVTDEEGNTIEVFRQRMDTGLDKLKALVTTVHITADVVHEVLYN

IETRVNWDHGGKDMQVVEKIDDELDVIYFWAKAPPTFTNREFLQSRLTRTLDDGTRVIIYRSVKHDKFPEKPKKFVR

AYTKLSGYVIKPNPSGEGCRVTFLSQNDIKASIPSWVVNLLASFFMKKWLNTLRDACNNQLKENAKAKE 

 

>N648_SPFH_domain/Band_7_domain-containing protein 

MKRITTTPVSRTLTPRLARSAWPQASTLLRSGTASRPLTTTTGAGLRSAMTAGAARRSVPLASGQRLARRAFSTSTS

SPEREALQMVLDSMPKGSKRFWRALAGLGATAVVLATCQPWCVVPAGHVGILDFFGDVSDQSLSPGFHLKNPLAKCV

VFSTQTQRVETTASVPSREGLTVQLEVSALYRLDPLKVQHIYKTVGRNYADVVLLPHFKSIIRELTSAHEAKGLYTA

QVRTEISTFLTKQLNDVLRERGIIIDETPINGITMPQRLVHAIEEKLRAEQESERMSWVLQREEAEAKRKVIEAKGI

ADFQKIVTQGISEQLLRWKGIEATEKLATSSNAKMVVIGKSDGLPLVLAP 

 

>N649_uncharacterized_conserved_protein 

MATSMETVSSFPSKWAWIFGGAAVALAAGGIAFLLSRQRPNKHIQTLVTPDRRLTDNFKAKLAEIFAAQLDLDGDGA

LNDAELDRLVFLTEGQRITPEMAEFIRSHFETNDEGWLTLSGFVASYEWILQHLTDDSAAEQAFAKDLQAYGYTYAR

FKQN 

 

>N650_UPF0041_domain-containing_protein_2_(putative_pyruvate_transporter) 

MASNQVMSPARRKWTQFVGTVGALANWGIPLAAISNIYNQQDPKKIDPRMTSALVFYSFLFMRWSLAITPANYPLLV

CHASNEVVQLVQLGRWANATWGGEKKDEVKAE 

 

>N651_AMP-dependent_synthetase/ligase-like_protein 

MRGRMATSAASSCRRARARQWQAPGGTIPYGPIRGFHAGRACLAPYQKENPDALANLLPKAHEDHVPAKAEPDHLPL

PIHPPARPHAITLISHVKGDRSIPLISKPIGAFFDEQVDLYGDKEALRVVHQDIRWSWNDLQRQVDAFSQGLLDLGF

EKGDRLGIWLPNTAEWVVAEFATAKTGIILVNVNPAYRVYELEHSLNLVGCKGLIVTDKLKSSNYFELLHELLPELE

HSAAGELNSTKVPTLKHLIQITDQHVKGMRRYVDVLSEKASSPDTRQNLKSLAQAQHVDDAINIQFTSGTTGLPKGA

TLTHLNILNNGFFAGERMGLTPDDTLCVPVPLYHCFGLVLGNLAAFTHGAKVVYPSPSYDPLKVLEAVQEEKCTGLH

GVPTMFISELEHPRFKEFDLSSLRTGIMAGSPCPIEVMKRVVNEMHMKDVTITYGMTETSPGSFQTEGNSPLEKRVE

TVGRVHPHTECKIVDTEGRTVPVGHVGELCTKGYLVMKGYWNNPKKTEESIDAGGWMHTGDLAVFDEDGFCKIVGRS

KDVIIRGGENVYPREIEEFLYTHPAIEDVQVIGVPNRKYGEKVCAWIKKKDNTKARAVTAEDIHAFCKDKIAHYKIP

EYVVFKEEFPMTVTGKYMKHKMREQTIAELHLEKEVVATA 

 

>N652_mitochondrial_tricarboxylate_carrier_protein_(sideroflexin) 

MEGTTTTPSPAKSLRLDLTKPRYDQSTFYGRWRHFLDVTDPRTLLVSEDELSRALTMIQDYRSGRRDFMEEDLWRAK

KIKDAIVHGDTGEKIFAPFRLSAFVPMNIVICAAMLMPNPSMASQLFWQWFNQSYNVGVNHANRNASNQMSNSQIML



AYGGAVAVSCSLAAGLSQLVKKAPSLSPALRATLSRFVPFTAVATAGVVNVFLMRKNEMTEGIAVQDKDGNVVGKSQ

RAGLFALTQTSISRCLTTAMVMAVPPIIMAGAEKTLLKRYPKLHWPVNLGVITGMLFAALPIAIAVFPQNCSVSAKL

LEPQFHNLKDAKGNPIDTLSYNKGL 

 

>N653_thioredoxin_(TRX)-like/glutathione_S-transferase_(GST_C)_family_protein 

MRAVRRTWPTASSTCVASGRVRGTPTALLRTGQKRWLASTPPRGGSSPSMSPPVRRFLIMGSIVVAVGAANAWYRSS

KKADAPSEASKPAAAITPSEPQRALPFTAADIRFLPENKNDLNIVLYQYSYQPSSAQVRSYLDLRKLKYKAVEVNPL

TKNHLPCPPDQRKAKQIPLVHINNREISVAVHTILFLELYLNRNNPFQPSREESARVADLMYHIDQNLMQLVQADRY

ATLRSASRTLRPLRQASNLSVWERVSAPPMAALSLWWQWRHARRLLRGVYGDDLRLALVRELDAYCDLLGDREFFNG

AEPGLVDVHLFGVLRSVADEATGHYALAHAHSRLPAWYQRMQRLTAHDDDQPTTTTTTTKS 

 

>N654_pentatricopetide_repeat_(PPR)_protein_AcPPR9 

MRSCQMRRAAVRQLPSGSPFPSTPPTTTATRAIRPPAASAGCPTTQLSTTTSTRLPLSSRQRSSNVVMCVTTRPPQR

FGALGAVRWSSHSTTTDESKVKRRAILASGLPFARYAEELTALEQLPSVPANSLSTIISEYAAAGKHEMILARLRPL

VPRLRGGAGAFGLIIKALQDVRGSVEVAFAVMHQAATRPARSKTDKATAPDARAYHCLIGVCARQGDYTDALRVGQL

MDDNRVAFTSGTYDCLINACARSLTDKLDSALVGVDSVAGANNVDTGARRHPGLDAAFALLDDMRQQRGLEPDRRIY

CSLMRVCLSYGDVARMRRTFDDMRQRAGIAPDIYAFNFLMQGCAVERDLGAAMRVLADMKLARVAPVTITYNMILNL

CAETAAAAASESADSVDSAGTQSVDSLAAAEQVLARMEQSRLAPPDQVTFNTLLKACANAAASRSAAGAAAVGGFVE

ALDKATAYVAAMKARDIDPDVYTYNTLLQVCSHCPRPWKRTTVDDADTGDDAAAAEHGQAAAAARVDKVVEEVMREM

NERGVRPDGATVTLLISHFGAREDPARAFAVLSDMKRANIKPYLPSFTALITACRHYSDPAMAEQMALTALDELKTA

GLTPTAAVMNAFMAVTPQRAPKVLAMMRDHNIEPTESTWNQLIYSVAWRLKSESDKNESGNENETSWRGRELELLEE

AFASADRLQSSGSGPASVAYGYLLEACLYAAQRISARRESTTGTGVDADEDVSGGQAVLSADDRAELRRVAQLADRC

WRDMLAHQPTAITREACAVRMRLCLRSASRLDPADAAEARAGLQGAIEAYGEMRRRGFLPSPLTYGALARTCARHGA

FERVTQLVEDMRAQGVQPSTATLGATAQALTSSRSAGAAAALAALRDLVLPKSTAAPTST 

 

>N655_acyltransferase_(possible_long-chain-alcohol_O-fatty-acyltransferase) 

MDTSKLVVPLATGAIGLGSYYLVRPLANPWLRGVLASGSCAALTAYVCKDLPIGSVSTMMTTSLCWMASIRLTHLML

LPDEERQALTLRDYAAKFLWFVFPVLKNPTPREGTQWLGHVAYNAALGLGKMVLRDWLGRWLLYSLEQVGGGEVVRQ

SYLLTLQYTAMFAVLVMASIPANDFQRALVSLLTKDRYEIQAFNDWMILSGSPREFWGRRYNRLVGSLLHESVFTPL

RKRAHFSATAASFAAFAVSGCLHAHVATACFGEAGLSSLLFFLIQGLACAIDTRYPLQQYLPRPFAIGLTQAFLLAT

APLYLSLFVFAGPAWQRNNATSPLPPFLALPIPSFYPK 

 

>N656_AFG1-family_ATPase 

MRRLAWQQSSRLGSSAISRTPLQPRRALPALLSSAPSSLQSLSFRFSIAPGRHIRCYADRSAAPDSSSSAPASPTTP

PVQDGHHHEHGGPLRTYDRLVQEKKVNDDPSQRRALQHLQALHDQLVAEQKARHHLHHQQPASAASLHVPHHPPRQE

PEPERAPWWKLASWFGSVDSEAAAATSPSSDSNAVKGVYMYGDVGCGKTFLMDMFYEGAPVPKKRRVHFNAFMLEVH

SKIHKWREGKRRALEKKFEEDREGPDLPNFNLGVSASLGEEEWGDPIPPLARELAAQAPLLCFDEFQVTDVADAMIL

HRLFSLMFTHGLTVVVTSNRPPDDLYKGGLQRDRFLPFIDLIKRRCLVHDFGSGRDYRLRGNQNINIYQVEKPGVDV

ANNLETLFGELTHHVPAKSINISVGGRKLFVPRAERGVAFFSFSDLCKQALGAADYIAISQEFHTVIVSRIPKMEDR

HREEAKRFITLIDELYNHKVKMICSAAAEPRQLFAGGVEKREWFDESTGKSVGTIWQGEEERFMFNRTVSRLIEMQS

DDYLQSPHKKEV 

 

>N657_globin-like_superfamily_member_(specific_hit_Trunc_globin) 

MSASSSSTSSADEQTIYDAIGGSKAMELAVDVFYTKVLADQRVQSFFEGINMDRQRRMQVHFLTFALGGPYKYNGRA

MRLAHRRLVERQGLNDSHFDVILELLSGTLRELAVDERHIEQVVAKCESIRDDVLCREPAKPMEDEPKTMEVEEKEV

KWERVAGLVVVAAALLVYLLLASSQ 

 

>N658_AAA_ATPase 

MKQQELQVVLLRSLISVATAAVGSLAIGYLLRRILAPKTSDADVQSALKKLYEIERQRGREVKELTLTEHECELIKD

VVSPSEIDVDFNSIGSLEDIKKSLREVLLLPINRPELFEGRRSKLLQPPKGILLYGPPGTGKTMMAKAIAKEGKLAF

ININLATILNKWYGESEKIVRSIFTLAHKLQPCVVFFDEMDCFFHNGASASGSQHSYHMQVESVFMTLWDGIVTDSK

SRVIVIGATNRPYNLSAAILRRMPLQFLFDLPNKAQRAQILNVVLANEPLAPGFSIDALAQLTSGYSGSDLQELCKK

AAVAPLRHFLEEEERRQTATATTTTTGSDTHGLRPMHMQDFIEAMKEVAPTGKKAKQYHNFAQKRERGGAKPDGDDD

DNDEDEPSGASINMADVLQFWSAMMGGAAARGSSSSSSFTSASTAQEKKSSKPKIEEIDVDDEGVALLDEEEEGEYD

ERIEKWSKRFEGKDGARLLEQLCGLVDVDPSQPRPVVLKELAKHFLD 

 

>N659_SAM-dependent_methyltransferase 



MASRRQRTTIAAVARQTSASTSWESAGRWYDGIVGKEGHHFHQQLVIPGVLRLLRLDSSPKVASSLLDLGCGQGVLG

RQVPKGVEYVGVDASKFLVRKAQAYDTAPQHRYAVADVTRPYDVAPKSTGGGFSHAAFVLSLQNMRDQAAALRIAGE

RLGDQGRLVVVLNHPCFRVPRQSRWEVDPQNNAQYRRVDRYHSPLEVPIMVHPGVKKGGGATEPSSSAAAKSEGASP

TTYSYHYPLDHYFRWLSDAGMAVELIEEWYSDKTSEGSQAKRENRARTEFPLFLAISSFKLQQATQ 

 

>N660_3-oxoacyl-(acyl_carrier_protein)_synthase_II 

MSKRRVVVTGLGVVTPLATGVQATWGRLINAECGIRRITQFDVSDLPAKIAGNVLRGKDEHGEFELDKWVDKRDQAH

TPAFIQFALSAARQALDDARWQPTTDAEKERTGVAVGSGIGTLDEIVSTANTLQTSGYRKVSPHFIPKILVNMAAGR

ISLAHGLRGPNHACITACATGANALGDASRFIQYGDADVMVAGGTEACIHPLALAGFSRMRALASKFNDEPEKASRP

FDEKRDGFVMGEGAGIVVLEEYEHAKQRGAKIYCELAGYGLSADAHHITAPSPIGDGAYRAMTSALRHAGLGVESVD

YINAHATSTPMGDEIENRAIKRLFGDHAYKLAVSSTKGAVGHLLGAAGAVESVFAILALHTNTAPPTINLTATGDSE

LDLNYVPLTAQQRTINVALNNSFGFGGTNACLAFTKLSC 

 

>N661_pentatricopetide_repeat_(PPR)_protein_AcPPR10 

MKGSATGRLRVAGAILRNRCAAAGATMPADRPAALLLSPLHPTVRGHAAFFPRSSSSLIFPSRHNILRCRAMATTAT

TTTHPAAEREAKAEGGGAKLPSTTASTRIVPALELNLRALEDRLSRREPLDVKSVTAFFRSCGRQPDHYALAQRALA

LLGGVRWTTGTDLNLLMRAISLLPAHPDAVPAGYVLLEAAERKGVVPSVHAFTSLVNVCAKSNNIPEAFHAVERMWK

LKVVPDVNIFTSLIQLCTRCKDVNRAFEVLELMRLFDVRPDAFVYTSLINAGAKAGEPERALAVMEMMKTDGVKPSA

ITYNALISALASKENRDVEALVRLVDEMKSQGLTPSVVTYNTLILACRGPSAHRGGGHDDGDDREEDEAEEERRLER

ALGLLHDMKREGLTPDVITLHSLVRVAIHDDEGDAGNRTRRRRQKNAEDEDAGAGGGGDARRQRGEAAARQVDRALA

LIDRLTADFPGLTPNAHLYNGLIALCQLGGRADKATALYRRMREAGLQPTIDTFRSLLSSLDHHNDDQAEAQTAAAK

QAMELLEEMKRDGPAPTPAIYGKVIEVVVRGRGRGGWDEACGLVREMEARGLLVSAKVYNVLLGESVRAGDAQRAQE

VLREMRRKDVPGDYKTSLLRKEAERLH 

 

>N662_enoyl-CoA_hydratase_(crotonase) 

MTSRDFGFGVSVREAEGAEGVFILHLKANENRFNPDFMVAIDRALSHVEKHEGPTALVTVGEGKFYSNGLDLDYVGS

HTDQVESFMNQYMALLAHFLIAGVPTVAAVNGHCFAGGFLLALSHDYRIMREDRGFCCLNEVDIGLNLCPGMAAVAR

AKLERTIFRDSILNATRYTAPEGVKAGFIDAAVPDAEVLARAVALAQKLAPRGANKTILSQLKQEMYIDAYDKLTTG

GLGLAAGRFGGSKKKANL 

 

>N663_Zn-dependent_alcohol_dehydrogenase 

MQAVVVDHWLKGPEEIKVSVAAVPEPGDGEVLVDVAYAGANFYDILMVQGKYQFRPTFPFIPGTEFSGVIGKLGSGV

SGWKVGQEVYGMTMLGAYAEKVVVPANKIRPVPKGMSLVDAAGFSMTYPTSYCALVYRANLLKGETLLVHAAAGGVG

VAAVQIGKALGARVIGTVGSAEKVEVAKKGGCDEVINYKDEDFVEKVKELTDGRGADVIYDPVGGEVFDKSTKVIAW

GGRLLVVGFAGGKIPSVQTNRVLLKNCSIVGVFWGSYEIHQPHKIEETFQALTEMYAKGHLKPVTCAVYPLVELPQA

LKHIGSRQSYGKVIVQTSSNRGTTAKL 

 

>N664_uncharacterized 

MKKGDAMEVEEEVSMVDDRATDLTNREAEDEGEERSSPVLEGDGEALSHGGLVRHRVSGATETEDSVFDAEVDEISG

GQKRFIF 

 

>N665_dual_specificity_protein_phosphatase_family_protein 

MSEHVRPKHYRKEPLGWAPQFMALWISRVLFYPTLIYNVTLYYLWPTKFRNWWDRVDDSIILGALPFYWHVPLLYNQ

GVRGVVNTCDEYAGPVQTYARYGIEQLRVPIVDYFPPTLEDVKVALRFIRKHTNNGDSVYVHCKAGRGRSTTIVLCY

LIERYPGVKPVEAQTHLNKKRPQVSPNVWKRQVVFDFWDTVPQDEDASGTPVTIPEPGTSTSTSTAITSADGGADDN

KKDQ 

 

>N666_ferrochelatase 

MRRCATASGLRGLRSLPRHESGSFLLRHASTDTPKPPTAVVMMNLGGPETLSDVRPFLQRLFSDQEIVQMPFPQKFQ

ENVVGPWIAKRRSPRIEKQYAEIGGGSPIRKWTEAQARQMEKLLDQSSPATAPHKAYIAFRYASPLTHEALEQMKKD

GVKRAVAFTQYPQWSCTTTGASLNELWRQLKKHDMENEFQWSVIDRWNTHPLFIESIAQKIRTSLETKFTSATDREK

CIIVFSAHSLPHKVIDRGDAYPQEVGATVHKVMELLVDPAGLATSPEGRTQAPVRNRYLLSYQSQVGPVAWLGPQTV

DVVGKLGKRGEKNVLVVPIAFTSDHVETLFEIDKEISHVAKESGVTNFVRSESLNDDPRFARALADIVSQHLNTNEL

HSEQYTLRCPACVNPDCRNIVSPVRTYDHPQL 

 

>N667_transmembrane_protein_14C-like_protein 



MSNKADSRRAAAVSEALPTFGVGAVVALMGIRGFTATKSIPSLLAGLGFGTLFGVGGYLIQDPATSASGRTIALATS

LTLAGVMGSRFARTRKLYPAGVLAAVGAGSSAWHGYSVFVRVEHQVADALHSAKETGKHEVEKIERKLSGKD 

 

>N668_Tiny_Tim_homolog_Tim9_form_1 

MDIAPDAKKSEAAARNMVQLMNEMQMKSVLGMFNSMSERCFRLCMKNVDDDAPITTKEDSCIKNCTEKWQRYSQRVQ

LIFAEENTRANTKADLMQDRPSSNLEGQD 

 

>N669_uncharacterized_conserved_protein_(C-terminal_Smc_multi-domain) 

MRRATVVVTRSRTLGTSATSFSAGWGRLPRATSSTAAPLVPLRLQPSSAAQHVRRWSGGVLSSAAEVRVGQGSTTGR

ARSWVVACGVNIARGVVGVTAFASTPRSPSSLVVRDGFVCTPDGKHAYLDQTKPVVVRRPTLWQRARYVVAKVMAAV

LSAIGALYPASWLFFVQYKEVDIFTDSWDWLNATPALIAGPLVLFVAAAYMWYRGCGTYFTVPELATFRDRALLSEY

SEIVDEHGLGQATKFVTPRELRIKLFKQARDKGILSCLKDASVVEWMNTGMLLPDEAQPVSQIQRSLQDAHRRLKIE

TSALEQELAELTGKAATKRNRLIADAELSYAACAEAKLVELYSRNYRDRIASARKERDNKIARLNNTANVSPTQRNA

EKAEIERECDRIEEVEARLYQEQMRSNLPNLEKRARERDDAILSAREEFETHTQAVRIEKQIDLRLKRSQDTFAQQV

AKLQREWDNLADSTLEKNTARTPDSVPFVVPLVPFVAPTQ 

 

>N670_uncharacterized 

MSFFFSSSKHKKDADEASADRPATASSPRSTSSSAGSSRGEGSEVTPVTSFRGGGGGAGAVGAVDGLGGGRHTAGIA

TGGEENLIVQLLVRQHEENRRWQEALLQSLDSLTKALLVSSSVARQPEPGVESEREDERKSASREKKKRKPDSLHVV

IYSSSMTEHKQAQTLSEHLIAQVPGLDIELCTAYSARPADVAIVLKRSEARIDMPEDSFLRQASQSTRFGNAISVKA

LQSNDPATAPYSPKPSLVAEYSSGIGLKLENPTKAVVSLTFNFPLTSDKDPKPFLLRCKQNDENFGGLVDLLRKAPR 

 

>N671_putative_Complex_I_(NADH_dehydrogenase)_B9_subunit_(NI9M/NDUFA3) 

MSAARGVRTIIRPVNKGTYFGRFNQFWKEVTLEDPAISISFFLGGLGVAITFLSMPNVRGILVPFKSPKQSWFGEHY 

 

>N672_Tiny_Tim_homolog_Tim10_form_1 

MSNEQYMTREQMLASAQQELVAFQDMYNRMQHQCWKKCVLRLGESELSVSEGLCADRCVKKYMEVHNRVGKVLQGLQ

QQQPQPQ 

 

>N673_mitochondrial_carrier_domain_protein 

MTRTAAAGSGAGGADASPRPFSDSLMTTLDMISPAFSVLALPLLMAYSNGWNAWVRAVNRPPAPPSVSAWDRVVGSP

VKTWKEEAWRTSRNWTRFGLLMATDLLEICAVNYAGALLGVSVDTFHMTPAQLQLRDPESDISLTSALWGFTGAAVI

GFPLSILGWQLHTDTWRGWGSLLPTSALGRQHWLALPAKIVDVVVFNVLFVRLVEAVRGKVGIVPQPLGWLTSDAEN

NREDPALYDEEREERSTARVILDRARLFAISSAAGSACSLVLVGLQVPAIIVWNRMLAEPGRFASVVACVRHIWASE

GLAGFYRDLPLFALNLINIA 

 

>N674_uncharacterized 

MYSQRLLGSRSTAVPSLARTLPWAQTTGLRAGANGATPLAIFPSAQLEAQRETRRIPIMQKWRAGAIKTRDQVHKKA

ERTKRNQERCEYQRVKLHLKQGTLYEYIEGKTADEETKRKWFHQHFGHVQPKSRLAEEVTTGSSSEGASSPPPQQQS

FVDLDAESVRVSQ 

 

>N675_amoebozoan-specific_protein_(restriction_endonuclease_Mrr-

cat_specific_hit) 

MQARPQRSGVRPNSPPQPPRPGPSQAVINGAALEDRVARILKRLGKWNVRRNIIMRDRYGNTSEIDLSYGLFFRRYV

ECKNMPRIDLEHVAKFKEVLNLNKISPSRGLFVTTGYYGPRAITIGIKTINGSELRTWEERAMWVARLRRLVWAGCA

VGAGWLAYTTYGPMHRWKDVDRALARFETDARRQVDKWKRTAREYWPW 

 

>N676_Complex_IV_assembly_factor_Surf1/Shy1 

MRQQQRCWQSSLPALGKLTALPARQSTQQCRSLFTAARLGGCPPKARSGPTGLRLAMPPRSSLGRAPLRSFANESRE

DIAARQQDLKNFVGGGNKAAATKPASGEAGQVMEGGLAAWFWIFPAITVCLGTWQVYRWQEKKEMIRYRKERLLEPT

VDLPPHLTDETLRDFEFRHVEVSGKFDPVREFVVRPRTRDGQNGGLLLTPFRRSDDGTIVLVNRGWIPAALMNDIVQ

RRAMLDRVSGDTRLFGLIRPGEKGGMFSPENKLADEQWYWFEVDKMRQALGLDYTPALLDFVAASAPAAKDSYPVPQ

PIVTKLRDNHLNYIITWYSLTVALVATMLLKGRGRVRR 

 

>N677_putative_serine/threonine_protein_kinase 

MKTILGGSKKKGSSRTKASSSSSKDAKAKALIGKTIEVKNRRFKVKEILGEGGYSNVYRVVEEGSNNVFALKRMLVS

VDEMDLVKREVSLMKSIPPHRNLVHFECANVTTSAEQRKGEDLMEANIIMEYADVRLFDVMEARHTEGKYFTEAELI



AIMVDVCEGVAVLHQHRPPIAHRDIKVENVLLGNDGAYKLCDFGSATSVTHHPKTAAERDAAEADIERNTTMVYRAP

EMLDLYAAKPIDEKADIWALGCMLYKMCFFEDAFSIGGRLAILQANFSFPLAPKYSPELNECIKYMLELNAEERPSI

TAVIRRLQRLKAGLGQDTPGKHRRSRTWGGSQDNLHIDDIPPAAANAEDKATSLHSSGASSNRERRKVPVVPRKTSS

DLDTSIAASPPSPATEHKSSLRDSRRPRRDSGHGRRELHFDGPTAGSGATNGGIDPNPNIRGSPVSDRAFAFPAPPS

HRKGSISASASPLLMPDTFPSPVLSPSSALKPGQLIPGGSPMMGMMSITPLGSGGTASLPHGLGGLSMVPLGSGGGS

PSGGLTLTALPSGGHQGGLTMTPLASGGLTMTALASGGNQGGLTLAQRNSGGLSMNPLTSGGGNQGHGGLTMAPLTS

GGKTGIPTPYSSAASNGYGGHSLSPLASGDGAMGGMSIKPLASGGGTTAEAEAAAAAAAARCRSFLRSAAPRGRRRA

RARSSRSRP 

 

>N678_pentatricopetide_repeat_(PPR)_protein_AcPPR11 

MRRVTMPALLQRIGGAASISSSSSLSSSLAMPASRCCSRLTLLGPHHHQRPRVRLQPFEALFSTTTRAPAARPPPSP

AAAAAPQHHQNRRRSSPPTQSDNRGRRPPNTTATGTSAASPQQRKQPSPSDVQQTVQRIKRSGSASPPLNLILRLSP

WVPGARADRPPRHATPPPEWETAVELVELMPRHGHTPDLFVFSGLLQVLGKARQPDKALHYFAEIERSGLTPDTHCF

SALIAALGTAGRVDDAERHFAQMTQLGVVPNAHCFSALIAALGTAGRVDDAERHFAQMAQLGVVPDTHCFNALISGF

AEAGRVDEAERWFAKITTVGRLKPDLISYNALIKANEVAARPERALKLLQEMAHKGVRPDVVSYNTVISSLAKARRG

RRHMDQAQEVFDQMVQQGVRPDATTFGALIHGHALVGDLETARRRLQEMSTEFGLSPNAEIHTGAGSGDLPVQRIRA

RADPLRAGRNQRR 

 

>N679_Tiny_Tim_homolog_Tim9_form_2 

MQRGRMSKDDEASISQMMERMQMEDIITHYNRLADTCFTQCVGDFKSNALLQNEEVCVRRCVEKFTQFSTRFQRVFV

DHQTAANKQRQ 

 

>N680_uncharacterized_conserved_protein 

MERTDEEVTTPTMSASTTTTTSGEAEIPDYWQRVDSPFSKSTIFAYAGGMLAFGAVCGAAAALVIGQRPPKPSAAKT

TTKAGTALCLTGALAVRWVVYTSMGVSTVEEFADKMRRWAPEKAKKVGLVPSRESAYWTQKKLEEEGGAGEEGRRAI

GVFEQWFGVKFDEGD 

 

>N681_Complex_I_(NADH_dehydrogenase)_NUUM_subunit 

MGGGPRFPFPKWVWSPAGGWWCENPPNAQRNLRIVLGLNFAIAGAVFFISAANERRLLSHPTIPVPSQRWSAWTKVD

DPDYKRKLAAYHKNKKPLWERILPDAMIQDEHGHH 

 

>N682_TOM_complex_homolog_Tom7 

MTLGGLDLEVMSAKAARLYDKAVVVARVGFHWGFIPFIIFLGVRSMRREQSWLSLLVPTPYLQA 

 

>N683_mitochondrial_ribosomal_protein_L38 

MLRRTSTTLQPACRLGSRSAAPSASNLSGVSRTALQSARTSRILQNSPVLASEGARRNISQIQIAKKNRAALRSAKP

KWSPPFPGWKPDPETEISKHKNIRKKAKLHKVFPDVLPEPFTPYFMLQVEYSPEVVVRKGHFLPPAKLQTTPRVSWP

SDPTKRWTLIMATPDDPDLVPDDVEIVKPGWVVPHEEGRGKEVLHWLVTNIPGNDISQGQVLCDYLPPMPKKHGGGH

RYVFLLFEQLDGETQFDAFPEGALKEFVQRKNWNTFKAQEKYGLRPKALAFFKATWDAEVSAQYSRLNLPEPEGPAP

VNLYRPRKWLDPSKW 

 

>N684_citrate_synthase_form_2 

MMMTTTAPSTATVAARRLQRLEAHLQISDVDLCPSDTAASGDKKETVTITDNRTGKTIEVPIKNGTIAALNLKDLGL

RAYDPGYLNTASATSRISYIDGDKGILRYRGYPIEELAEKSTFLEVAYLLVKGDLPNKQQYEEWTSRIMNHTYIHQN

LISLLQTFRYDAHPMGMVVSSLAALSTFYPEANAALSGSGVFDDLQTRNKQIYRIVGKLPTIAACAYRHRMGRPYNE

PVNHLSYVENFLYMLDHLQEKDYRPHPKLVRALEVLFILHADHEMNCSTAAMRHITSSLADPFTAVAGAAGALFGPL

HGGANEAVLRMLESIGAKENVSKFLEEVKGRKKKLMGFGHRIYKNYDPRAAIIKKTAYEVFEVCGREPLIEVAIELE

RQALADEYFVSRKLYPNVDFYSGLIYKAMGFPTDIFPVLFTIPRAVGWLAHWVELLDDPENKIVRPRQVYLGHDLRH

YPSMEERSAAKVTTSKDYISQNSRRRIVSLQAHKQAHHH 

 

>N685_Macro_domain-containing_protein_[Appr-1"-p_(ADP-ribose-1"-

monophosphate)_processing_activity] 

MRRATWGASNRAAAAGGGARMTHLVSNPVRLAVGLLLVQMTLLAGVAAFATSPVSTIAQATLPTGHTISVRHGDITS

EDSDVIVNAANRHLRHGGGVAGAISRKGGPAIQAESNDWVARHGALNDGNVAVTSAGNLPARYVVHAVGPVWHGGGD

QEETKLEKAVLNSLKKAEELQARSVALPAISSGIFGFPKERCAEIMVQTTTDFYHQQKPTRLKDVRLTNFDAETVGI

FKRKLTEKFPAARVHSEL 


