
Supplemental File S3 
 
Putative Nuclear Genome-Encoded, Contaminant Proteins Identified by Tandem 
Mass Spectrometry (MS/MS) of Purified Acanthamoeba castellanii Mitochondria  
 
 
Key: 
 
Peptides identified by MS/MS are shown in bold red. 
 

 

>C001_actin 

MGDEVQALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHTGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEH

GIVTNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASG

RTTGIVLDSGDGVTHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYV

ALDFEQEMHTAASSSALEKSYELPDGQVITIGNERFRAPEALFQPSFLGMESAGIHETTYNSIMKCDVDIRKD

LYGNVVLSGGTTMFPGIADRMQKELTALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWISKEEYDES

GPSIVHRKCF 

 

>C002_similar_to_SSR_delta_subunit 

MNRKVLALLAFLSLALISLGASVSQQNGYIHVVSHLDRFQTPAGGFSLVEGGKPSLEATSHALFISSLFGLRK

KINQQEVARYIQTLENGDYGYGKSAGLPSDLESVRQAVLSYQHLGLAVPNAGNVASFIKSLYDTQTNLFAARV

GEKGDLKSTALAFQALEYLGELQRQWVQDIFEKVRTYLSKHVQLADNAHFAFDEKTLSTTSANYYGVVLGSYV

GFDFVSLPKWAAFVAALQNQKEGGFYTGLDKKTTTLESTAHAISTLRLLQQTKGNTEQFVDVVSGEALANYVV

PIPRDLRSAAQAHLAVALTKVFSRNFETRVYYEFLRASGSADKKVVQGTQLKPVISVKTFDGMPHAGLDVEAT

ITHESTGEVVKAKLQIKDGEHYTTNDFFDTTNHLGAMKFQYTVRCYVVGVGEISFELDDVKQIGYGVAVDSRA

HLEVADKQFAQGETVAVGTEFTFGVALHNQTHKDLHSGDFNVVFSVLDSSLVAIHSESVDAKANAKPFRFAYT

LRSSNLPSGDLVFKFEVVSATGVVHTTETVKYQLSIPMIATQITFEGVAEGAPKYKLGETARITIEPASFPDL

RTVASYPAKDVNGKPAAAQRKFVMDVHSRKGALLRTVAGKAQTTESSSKYVFEVPATATLDAIGLNVVSFRYI

AASGRSVELGSYDSRLGELIEDASSLNYTVDANLQIVDIKEQPQTTTFAYGQEVVFRFRVKDALSGLYLHKGE

NEQANVYLSLKHADEAKGKPFVSANVAAEEVVNAQGEKEFVIEWVINPNAVQGAGVLSLSAQDADGNVLDLSD

ATTKKPVQLDVTVGGDIQVEHTSYSTSDASTYRETAFVVQFGLTCQNESLKNAQLRASVYRDGQQVASFLPVA

TNDEGVYSVSWGGPHDATPSGVYTLKFFREVDRKRAVDAHEFQEKRKKREEQLKQLEEGSETAHEETAQEELI

VENIVSPLFEISHSHVAPSTSKLPIRAEVILAFLLGGAFMAISYQKKHYLASK 

 

>C003_aspartate_aminotransferase 

MSHTESSVKKSVRRIVNSCIVSPNECSSNKKMSQYISNVPVAPEDPILGINVAYKADPSTDKLNLGVGAYRTE

EGLPLVLNVVRKVEQLVANDVSLNKEYLPIEGLPDFTAHTAKLIFGADSPALAEKRVATVQALSGTGALRIGA

EFLARFAPGGAATPVYISDPTWGNHTNIFKDAHMPDVRKYRYYKEQTRGLDFEGFIGDLKAAPNGSVFILHTC

AHNPTGVDPTLEQWEAILDVIQAKAHLPFFDTAYQGFATGDLDRDAAPARMAIARGMELFASQSYAKNLGLYA

ERIGALNIVCRDAATADAVKSQLKTIIRPMYSNPPLHGARLVSKILSDKSLYNEWLVELKDMSDRIKRMRHEL

YDAIKKNGTPGTWEHIIDQIGMFSYTGLTKAQCEVMIKKHHVYMMTNGRISMAGLSSKNIPKMAAAIHDVVVN

VQ 

 

>C004_urate_oxidase 

MATLSANRYGKDLVRVVRVTRNGPVHDIKDVAVRVLLEGGKLETSYYNGDNSWVVPTDTIKNTVYVLAKKHPF

TDIEVFGITIARHFLNEYAHYSKAEVTISERPWNRMVIEGKPHDHSFLPGSGEERTAVVRLARESMDAPQVTS

GMRNLLVMKTTGSEFVGFPKDKYTTLKEATDRIFKTTVTVEWDYVCQRKPVDYTAVYNRAKETILHVFATTYS

KAVQQTVWEMGRQIIAKNDDVKNVHFTLPNQHNWLFDLKPFGLENNNEIFVPQADPQGYIQGTVSRDNGPKKA

AL 

 
>C005_luminal-binding_protein 



MKVAALVLLGIALLFASVHGQDENNKFEGPIIGIDLGTTYSVVGIWKNGRVDIIANDQGNRITPSYVAFSDSE

RLIGDAAKNQAALNPENTVFDVKRLIGRNFADKEVQADAKLLPYKIINKNGKPYIGVEYKNEAKEFAPEEISA

MVLTKMKEIAEAYLGKTVKNAVVTVPAYFNDAQRQATKDAGVIAGLNVVRIINEPTAAAIAYGLNEVKGEKNI

LVFDLGGGTFDVSLLQIDDGVFEVLATSGDTHLGGEDFDQRVMQYMLKQFNKKTGLDAGKDKRAIQKLRREAE

NAKRTLSTMKEVSIEIENFFEGQDLRERLTRAKFEDLNLDLFKKTLKPVQKVMEDSGLKKTEIDEVVLVGGST

RIPKVQELIKNFFDGKEPNKGVNPDEAVAYGAAVQGGILSADKKDDELNDIVLLDVTPLTLGIETVGGVMTTI

IERNTLIPTKKTQTFTTYQDQQEAVTIQVYEGERAMTKDNHNLGKFDLKGIPPAPRGVPQIEVTFDVDVNGIL

HVTAEDKGSGTKKSITITPEKGRLTEEQIKRMVQEAKEREEDDKLIRERVQARNGLESYVYQIRNTIQDKEKI

EDKLSEDDLETLETLVKDSLEWLDDHQEADKDDYEEKRKEIDQVVSPIFTRMYGAAGAEGGFPGGADGADEDF

GAYDEL 

 

>C006_catalase  

MAQRPLFTTSHGSPVHDDNNSLSAGPDGPLLLQDYQLVDKLAHFDRERIPERVVHAKGAGAHGYFEVTHDISK

YCKAKFLNRVGKRTPIFTRFSTVGGEKGSADTARDPRGFAVKFYTEEGNWDMTGNNTPVFFLRDPSKFPDFIH

TQKRNPQTNLRDANMFWDFLSLTPESLHQVTILFSDRGIPKDYRHMNGYSSHTFKLVNKEGKQYWVKFHFKTE

QGIENLTQEEGDRIAGENSDHATEDLFNSIAKGEFPAWRAFIQVMEYEDAWKYKFNPFDVTKVWSHKDYPLIP

FGRLVLNRNPENYFAEVEQSAFSPASLIPGIEASPDKMLQGRLFSYNDTHRHRLGTNYLQIPINAPFATKVRN

QERDGGMTVNGNQGSAPNYFPNSVEGSPAPCPQTLDTHPFDVSGPVARHRPNHPNDDFVQPGNLYRNVMTPEQ

RTRLVNNIVGHLKNARKDIQLKMVEIFSKADKDYGARIRDGLVAAGAKL 

  
>C007_nodal_modulator_2_protein  

MERRFVAPLLAAAAFLLLLAFASASSDDIAGCGGFVRLSKELQSKSKLPYETIHVELVSADGELVKERAECAP

NGYYFLPIYDKGSFNMRVHGPEGWNFEPSSVLIDEGRCDSSRDYNFIVTGFVLSGTVRSLGQSSAEEGQKGPA

GVVITLKNKANAKVADQTTTTGQDGAFHFSNVFPGTYEIVASHPSWTFVKDRTEVSFEWDNVRVKDELLVGGF

EVSGSVQSVDENAAVPGVDFILYSASDLKDLPLSCSTDGVSGAPEEKGLKAVCGARSDAAGKFVIKGVPCGQY

TLVPHYRSSNTNYDLLPSRVDVTVSHANAEVSEPFRVAGFSVEGRVVDVDGAGISGATVLFDGVEKATTDADG

HYRVEKVRVGSYAVEVVKDHVFFDALKSVQLSPSKAQVPQIKAASYHLCGRVNLSSGRADEKQKPGHRDVLLV

DAVSGSEERRSTDPTGAFCFEVVPGRYRVTPVISAAEERAGLLFVPAKREVTLNKSPVLDVNFGQALVTVQGV

VRCLEAPCDPSISITLTGTDIESHMTASLSPGEKQEATYAIRDVLPGQYEVQIKHESWCWKQTTHKLDVKAEA

ETGKSHIQAPEFVHEGYQLSSVVSHDVKLVASLDSAPKERQTFELTKGTNRFCLNKPGVYTLTPVSCYKFERD

TYKYDTANPRLLDLQATHYLLNASVLTAEPASNITIHVAVDHSQKAGRKDAAHEEYYVSTSEEQRSVEGGKHH

YGFALWVAPGDKLTLTPKASTGSDLLFYPSSTTFTLSKPECPSPLAPFQARPGSYVKGRVEPAIANVRISVYT

TGEDGERRLVSESTTTASGNYSIGPLPDNTPYEIEAAHEGYYFKQTETGVFQTQKLGTVAVTVKDEAGNALPG

VVISLSGEGYRSNNPTNQQGVFTVSALHPGSYYLRPLLKEYVFTPSATSVEVKEGLDEKVTISAKRVAYSCFG

KVRSLNGEAEKFVPVEAVSATGEVEETQTDAEGNFRLRGLQPGKEYRVRVKATADQRIERAAPSDGYLVTLAA

NEALTDVQNQDFLVFRRLPKTDLTGEVIAEPHVLSTLKVEVFEDGKSEVVKSVGLGPSTFFNAGPLNRDAKYR

VRLSSSLSSRSYSHAPQEVSVDLDSATHLKLNFTATMHDPLRHDLTSTPIFSFILAVLLIALVYFHKLALEVG

KAALSGDINAVRGLLRPKAEEEEDSATSFLSPHHLHPAKVGRAGARKNAPRPGYRPSRS 

 

>C008_fibrillin_1 

MRSFFLFAAFALLALLLSATPIAGLDEEELVAPEVEVKTVSPLSVDTGCINETHSCHEKARCVIGLTGYECQC

LKGYAGDGYSICADIDECDPSHRKCHPLAVCTNFEGGFECACPEGYQGDGVAECVLGDRGTFRPRPIDVSPPE

PIKAPGLYLELRGGESISIDQKQATSYKDPGWSVFKAGGALAEAEVWYELPQDLNTGRVGTYEIEYQATDKEG

NVAEKRYRKVEVTDIDECALGEHACSENAECINTIGGYECVCKEGFAGDGFKCHDVDECKLGTHNCHEKANCT

NTVGSYICTCQDGYEGDGFTCVDIDECARNTAQCDEHATCINLEGSYDCECEKGYKGDGWHCEAIDSCEEGTH

DCDEHAVCTKTNDTPEGYRCKCKRGFVGDGRICEDINECLDPDLYNCPAHSHCVNTVGSYRCECDEGFEKADD

DYTCRDIDECLLEIHECSPHAICTNTMGSYECTCKPGYEGNGRVCAPLQPPLDIQLEGDNPLVLNKCETYNEE

GFTLTNKEKNLRVTTTIPSALTAPFIQDLGNFTVTYTVYDGRERLGAMERLVVVNAINPCELPVGHRCRHKCH

PYAQCVFLGGSDYDCECREGFDKVIDPITGEVYCKDNQPPVIFLQGQNPTILRACRVCQWYDPGESYSEEKHG

GFFAYDNLPDGRQVDLTSRVRITNESLGANEWALYYNVEDAAGNQAETKTRIVRKEVEDVFEKIARMEQFLES

RFEDFQPAFTTYNALYSYGRWFLQVIFFLFGFIVLWVLVPRLLGLGRVLLFNPNPTFPEFQYAYDFYYTLTRP

WWNQQEREKQTMVMWQKRKYDKHQ 

 

>C009_GAPDH 



MSHIKVGINGFGRIGRLVFRAAVESGKVDVVAINEPFMSVDYMVYNLKYDSVHGAFKGDAHEKDKNTLVVNGK

EIKVFAERDPANIPWGSAGADYIVESSGVFTDADKAGLHLKGGAKKVIISAPSNNAPTFVMGCNESSYKPEYN

VISNASCTTNCLAPLAKVIHDNFGIEEALMTTIHAITATQKTVDAPAAKDWRSGRAGLTNIIPATTGAAKAVG

LVLPELNGKLTGMAFRVPTIDVSVVDLTARLKKEASYDEIKAAIRAAADGPLKGILAYTEDEVVSSDFIHSSV

SSTFDAKAGIALSKTFVKLIAWYDNEWGYSNRVLDLIVYINGKQ 

 

>C010_fascin-like_domain-contaikning_protein_[0.2401] 

MPKKFTIKTHHGKYICSEPSHTIVGNRDSADAWEHWEVIKLGGGKVYLKSAHGKYLSAETNGTVVANRDTPKE

WETFHVHKLGNKKVQFKTHHGKYLCVEPSGKVIADRAAPKEWETFEFRKVGHCC 

 

>C011_acetyl-CoA_C-acyltransferase_[0.1862] 

MQSRINHRLSVLEAHIQPQQNSEMEGLSAAFTSAVGVKSPDDIVIVKAVRTAVGKAKRGSFKNTGPDNLLAPV

LKHLVQTTPQIKPELYGDVVIGTVLPPGAQGATEVRVASLLAGLPDIVPCTTVNRQCSSGLQAIANVASAIKA

GYYDIGIAGGVESMSSNSMDRWDGGINQEALQHPSAKGCYLNMGQTSENVAERYGVSRETQDQFAALSHKKAA

EAIKAGKFRDEIVPVTVTVEDDKGNSKTITVSQDEGVRADTTAEKLGKLRPVFKEGGSTTAGNSSQVSDGAAA

CIVTKRSVAQKLGLPIFGVFRSFAAVGVEPAVMGIGPAVAIPAAVQKAGISLQDVDVYEINEAFASQAVYCVQ

KLGIPVEKVNPNGGAIALGHPLGCTGARQTATLLNELKRRNARFGVVSMCIGSGMGAAAVYEREN 

 

>C012_sterol_carrier_protein_2 

MASSVDQVFELITKNVAADPGLVKRVGGVYHFDIDGKVWTVDLKNGNGSVKSGKDGKADCTITIKGDDFLSLA

SGKLNGQTAFMQGKLKLGGNMGLAMKLGQLFENRSGAAPQQQASSGAIEVAFNEIQKNISADLSLVNKINGVY

QFDITLASGDVQKWAVDLKTAPGSVSKGAPPKADCTLALKEEDFVNMLTGKADGQSLFMQGKLKMTGNMGLAM

KLGQVVANKQPKQAKL 

 

>C013_fatty_acyl-CoA_reductase 

MEGPGAPILDWPIQRLPGFINDFFDGQVVFITGVTGFLGKILLEKMLRDLPGVSKYFVLIRPKKDCSAEERFQ

KEVLSSPLFNPLRKALGGDRAFAELVKDKVEVLKGDILDEDLGLSAEEMKKVVEEVTVFIHCAATISFTEPLL

DAINQNVVAALRVLKIAKSAKRVKIFTHVSTAYVGCNRTGFIEEKAYPFPFEPEQLLNRLLTMHPKDVEKQTK

KLLGRYPNTYTFTKSLAEHMFLKKRGNLPLAICRPAIINAVNRDPVPGWIDTLAAAGGLYAACGFGILKFLPG

HLENATDQVPADFVVNCIIAATAYNAGKDRYAIYHSGTSHRNPLRWSHIVKCLLPYWLMNPPKRMLGRPSFQF

ISGPYPMYEITYFLKWTVPAMIYQLLARTVGDKKVRKNAKMLDQIDKRLTKFTETFRHFTENVWIFAVDNSDE

LLQSMTPDEKEVFNFDASKLDWEDYLMRYAYGLRTYALNEKGLRPPKKGDYLVYSGLSLTRKPFADIMFAMKS

NLIVNNAGISRTGEQLKLLVLSSPRVQRAIAREVSTKQVSIQVAESRAKNILEVMGAEASPAVLRSLAWAFRK

IYRRLYSGVVINQVGLEAVKELFGTTLKKEKSAVVLIPSHRSYIDFLIVSYIFYSFQLPVPHIAAGDDFLNML

LVRWIFRHSGAFFMRRSLGEDELYREIFTEYTQRLLLDGYPVEFFIEGTRSRSGKMIQPKMGLLSIITDPFFE

EMLKPNRSTRNAGSAKKQTLEDVHFVPIGVSYEKVVEESQHVKELMGESKQKPSLRALLAAAHWVLSLDFGRI

NVQFGNPISLRSFMSQEVATNPDKRALGPHGDCPPLPFDIYSLPGLPTAVPAKVDAAGPSPSESQVAVRPEAE

PYNPWTNKNHRRIAINNLAFKICQEIEANIVSMSTGIVAALVLTQRNGIKVEDLIEKFSWLKELIIAKGGWND

PILHPVNYVVTRAIRLLQPLIIERNRRLEPNYITIQDQRNWVHLGYYRNQIVHLFKDECIMAVALYSFGRSTV

IGDAGAGQVGVRKDELFARIAFLCSLLKFEFIPTGKEDYEQLLGWFIEKGLFQSKTSADHQHSLIFVPPHGER

YFTFLCLLFWPFIDSYWLASLALFSALHDRTVQGTTLIDNAQWFADHLFKSGVLQHFDANSKDTFHNAFTVFK

HWGILKARGERYTSGREVLLHLSPYWQEEKALDALVHHIGSFRREPLRQGVLDRKALLADFPVVARL 

 

>C014_protein_disulfide_isomerase 

MNAKFLFAAFCLLGFVASMQASNVADLTDDSFAEFIANNEFVLAEFYAPWCGHCKQLAPEYEKAADQLLEAGS

PVKLAKVDCTVQQQIAQQFEIQGYPTLKWFRNGKATEYQGPRDASGIVAWVNKKSGPPTHTLTDKAQLDAHIA

AGTVVVGFFEKDSDAHKAFVAAAQSPQADSFTFVDVVSEDLIKEAGEKVGTVKLYRSFDEPLALEGEVTEQAV

VSLVTGHGFPYFEPAPVAWARLIGRGLEYILLIVADVTEEDVWNPINTFATKLAKQYADKVGFVYLTKEFFPR

VTQFGLSGKHFPAALVMAPHREKTFLLDEQTPITEEALKNFVDGVLDGTIAPSFKSDEAPASNDGPVTILVGN

TFEDLVINNDKDVLVEFYAPWCGHCKSLEPIYEELGERFADNDKIVIAKMDSTTNDNDHVAVKGFPTIVFFPA

GSKDKPVTYEGPRTVEGFVSFLNQHATNLQGSPLAVEDPEHDEL 

 

>C015_cytochrome_P450-like 



MAARQGLVWLTVLLLLALAIAASLAADTPNNGGNKKNGPAKKVIDFLKGMVVGSDDLATKVEDLLDTNKWETL

SKQAGSKKDSGKVKAQAATGVPNPFPDFGWEIDPKCLESKESYYYRSWDGSCNWLRKGQAATGAQDQAYARDY

TPPHYKPGTLGEPRDGPNVRELSNIFFKNRKTGYWDHTPWLLGYVEFLVHDLMLSDAGREKGDLMNIDIPAGD

PDFPPKTKLEFWRSERAPGTGENGIPREQYNRRSNWMDLETIYGSTKEMNALLRQKDAAGALKCELILDDDYL

PVNDERFNFSLPGRPGQQRNLFAAGDLRANQDYLLMVYQTLFVREHNRMCGVLHGKYPDWNVEQRFQTTRIVM

GAKMNMIGAAYFKAYFIDVPWPDDPTAIMRSWTGKTVLEINPLTMSYPWQMLLNPKTGDPYSLPNEFSVGYRW

HDLIPASLQIFDKENNPTTLVNLAETAFNATSFKQTGINSVVEAMSVTQIPDFHSGIQDTYRSMKFNFRNPDE

GNGFDLAAWAIMHERERGLPTFNEYIRKVYDGVVPFKPRATFEEFTSNVYFQQELKRLYKTPDDVDLWVGQEL

DEEWWPNTHIPRSMLIINFYTLFKAAAADRFGINWGMFWCISNYKPWNCPTTNVLQDLLWKPNPLPLFPNAKL

PDSFWWEELDLQNQGTNLLHRMVTQNTGVKCLQKNLFFVANAKSNPIECFSTGDMPSPDDDKSFLLDPFFKND

DLHFLPFALWGSVQPFVDYTKQYGDVVKFKLSNDGNNILLSNANDLGKIFESDKYWLRSRMDYSDFTYGRMVG

YKDGTPFTALSNSHPSELYKWKRLRTIFDTQITPANINQLPTINVSAKKLLATFDQHVGKKYDAADDETGVAL

ELACSLAYGDDFCQRDPARLQQFVKYGKRWLKYFPDFLKYAPPYNNPILVLEGKTSKIKDAMDFFGQFSRDAL

AEVRKSPAGKTSWLAKWALTPTEDGSLLDDKEVIAATFDSFMGIPPTFSFILGHGMYLLAKNPTVLERAYREV

SAVLTTAARDLTIADFHRMPYLLKVVREIYRYYPPGGQIYARVSMEDDTLRDWQVPAGTTYMIHTASIHQDPR

FWANPTEFNPDRFDTPVANNTWIPFGGGKKDCPGKDLALQVSNAFFAHLIRNFKWTYAGEDPPVIRMLLSAAP

KDPFLFKLQRRSAKDEL 

 

>C016_2-hydroxyphytanoyl-CoA_lyase 

MEGAAVVARTLKALEVTDVFGVVGRPVTNIAMMAQAEGIHFWSFRNEQAASYAAGAAGYMTGRPAVCLAVSGP

GVVHALAGLGNAWANCWPMVLIGGATSTDHSEMGGFQEAPQIETVRPYVKMACRAESLARVPFYIEKAIRVAM

YGRPGPTYVELPAEVIYDLMDESKLVLPRPVPPPPLTFADPKSVRAALELLKTAKNPLVIVGKGTAYARAEAE

ATHFVEKTGLPFLPTPMGKGVLSDEHSQSVAAARNLALQSADVILLLGARLNWILHFGQTPRYNKDVKFIHVE

IAPEELNNSVRAEVALAGDIKAVLTQLNDLLAKSPFQFPKASPWWNALNDKVAKNKAVNAKLCADERMPLSYY

RALKGVHDTLPHDAIIVSEGANTMDIGRTIFDNRLPRHRLDAGTWGTMGVGMGFAIAAQVVHPGKKVVAIEGD

SAFGFSGMEIETMCRYGLNVCTVIINNNGISMGVEDLSGFEKPNVPFFVYTPQARYEKLIEAFGGKGYYVTKP

EEIEPAMRDALAQKCPTIVNIMIDTAATRKPQEHPFELGATLGGKAKL 

 
>C017_acyl-CoA_oxidase 

MSATTPESFNSAAARAARRVQCVASHVQAGDQGLVAVQGVSATEMVDGVTTLRAERAGGSFDVRAMTHLLDGG

EEITRIKEEYVALLEREPLMLDAGFYDRTREQARYRVMQKMKRFGELKPEDPLRSKIFNDLVALHDASFSTRM

GVHYTLFIGALTGQATKELQEKYVPDARKLRVIGSFSMTEMGHGSAIRHFETTAHFDKQSDTFVINTPTLTAT

KWWIGGAAHISTHTICFARLIIDEKDYGVHSFLMQLRDRDGNILPGITIGDCGKKMGRDGIDNGWLQFNNVRV

PRSQMLQKWAKVSREGVYSQPPKAQLAYGALLGGRVSLILNCNDQLKRGLTVAIRYCAVRRQFANKPGAPETQ

ILDYQTHQIRLLEPLCGAFAWTFAGRTMEAQATKLQQDLANGDLTNLPDLHATSAGLKAICTWYITAALEQAR

QCMAGHGYSAYSALPTLVADITVNCTWEGDNTVMLLQTAQYLVKSISRVFEGKKLVGSARYLERTQEILTQSP

LSVSSASDYENEELVVQLYERAAVKKIVRAARAVQREIKAGKPKDAAFNACLIDLVRASEAHCYLYAVHAFLQ

QVRAVEAGPLQAVLKKMFLLFCLNRVANDASTHLADGWMNEKQLELLQEKVRQLLSEIRKDAVPLVDSFNLPD

SLVNSPLGRFDGDLYKHYFAEVRAAPNAEIKAPYWDELVKPCLRKDL 

 

>C018_fumarate_reductase 

MNTVVLALLVAVVAALFYYPTFVRIPSAEEVSGNTAQRAATPTQAMSSAPSAQAQQTNAGSAAAPAGQVPSAP

TASAVASPSQTPQASTAQVVELPPATGKKVIIVGGGLAGMSAAIEAVRAGAHVDMLEKTIRWGGNSEKASSGM

NAARTAAQIKLNLKDSVEEFYKDTIASGHGLSNEELVDVMTKESASAYDFLSSFDIDLNTVTKLGGHSRARTH

RPSERVTGNVGWEITSTLSKYLATLPRDRLTMKLGARLTSLVVEDGRVVGVKYTKIVRDEKGHETGEELAELR

GDSVILATGGYSRADDLLRKYIPKIVDLPTTNGPFAEGDGIKVAEQINASLIHMDQVQLHPTSFVSPKDPLAK

TKFLAPEALRGLGGILINQDGKRFVNELDTRDKVTQAIFKNCKPLIVEQEVNGQMKTVVGPVVAHLIMTDEAV

KLFPNLQFYQAKGFLHGYLGVEEMAEGLELPGNTLKQTFAEYHECFVRQGNCADPFGKKDFPFGTRSNDVFHA

MMITPAIHYTMGGLEIDKEAHVLRAAATENKDEAAEAATATKEIIPGLFAAGEVTGGVHGANRLGGNSLLECV

VFGRRAGRFAAAFTETATAPEVTSSSPSSTPASVV 

 

>C019_cytochrome_P450_domain_protein 

MVAAAALELFSAHPFIFGPLVLVALLALIVKVREWRKYGGYNLPPVVSSLIPFVGSGLSFAGGPLQYTTDAYK

KYGDIFTMKVFGQRLTFLVGPDAHVPFFSQGDAELSQDEPYQFSVPIFGPNVVYGADLAHRNQQLKFIAASLS



TKALQSYVPLIVKEAEDFFAKWDKSGTVDIRDALAELIILTASRCLMGKEIRENLFTEVAKLYQTLDEGLLPI

SVFFPYLPIPAHKRRDEARLAMVRMFKKIIDERRANPEVKHNDCLQVFMDARYRGEEQALNDEEITGLMIALL

FAGQHTSSVTGSWTGLLLFEANNKKKFLPGVLEEQEEIRKEFGDELTMEALNKMDKLHRCVKEALRMYPPLLF

VMRKVIKPFSYKDYYVPEGDTVFVSPALSMRVEEVFPNADQYNPERFVEEDKQAQKYRFVGFGAGRHGCMGEN

FAYLQIKTIWSVLLRNFDIELVGELPKPDYTAMVVGPAHPCLLRYTRK 

 

>C020_ribophorin_II 

MKTSFLLLAFFALFAVSALALGTPSDFFSGADEAALRARLTEQLERRQSSDELIEEDYYAVATLASLSKTTSF

PNSAQLCGKASTLLASASAKIVDAQAIHRALGVISALKCESQPSPATLSSLGTKLVESVLANDQAQLADLHAA

LAALQQIQKTASPAVTVSSDVASEVAERIADLMEPEGLFRAGSNDEEGTAGNAGLAYHALALLKRAAALNVAP

KKGADGKSGPVDASKQAALKHIKTVAESISQLLADVDEEDDNIIEFEDSQNPLRATALFWIGAEALTRSGESV

TVTESQVAKLAEFFLRHKRVSNAVDAYHLLRALKTVASNVWKKSPLVVTLPNSSVLASSKGEDSLVKFRVTDV

FGKFASKANVYITKVYPTANEKQVILHNQQATPVSTNADETLYSFNILAAKPDQGLYSIDLSVAPESKDAPVF

GAVGVVRGVKVVVTADLSDVAVQVVDALEDEDLEQAYKVSYPEKVAEVIKANPLQHVLVSFRVRSQGRPLPVQ

QAFVVFRHEESGHEVILPAQLTGNKYKVHLNLREAGRAFQGRSGKYSVHLLVGDAFLHRPYFWPVADVFLSLG

KQREEPAAPSTEGLRPEIHHQFRKPEKRPPPTVSMTFTALVVGVPVLVLFVGLFLVGANFSNFPLSGTGFLSA

VGFLGCISAVIGLYVLYWLQLTMVETLVYLAGLGLVTILVGWQALRHRLYARLAASAKDTKRD 

 
>C021_ribophorin 

MKSFIGGFLLFAFLGLFISVHSAEVYRGWELKQVDRQISLQTQNVRHQIRIVAVNAGDKAASTFLLAIPSESA

SHLALVNAVHDGKLADVAPTTGEARDGVTYFSVALNQAVSPKEQAVIDLIYVFTHVQQPYPTHVSQNDPQLVV

YADNHYFLSPYTVRSQKTVVKLPSASLESYSQDARPAVHKGDTITYGPYEGIQAYQQSPLKIHFENNTPFLTI

TKLVREVEVSHWGNVAITEHINMQHDGAKLQGSFSRFDYQRTQRTSGAPIRSVLNLIPLSASEIYYRDEIGNI

STSDITVAKDKLAVELTPRFPLFGGWKTEFIFGYDLPLSDFVFTDASDSSKLVLNTTFGKEIALDAVIDELTI

RVILPEGSKNARFELPFAVDSEEATLHHTYLDTSGRPVLVLHKKNVVAEHNQHFLVTYNFSKTSMLLEPLILV

ISYFVVFLFAMLYVRFDLSISKEKVVVSKEAKQAKM 

 

>C022_calreticulin 

MKAALLAFALFGLLAFASSTVHFQEDFDDSWESRWVYSTHDDASGNAGKFAHTAGKYFNDAEKDKGIQTSQDA

RFYKLSAKFPKFTNKDKPLVIQYSVKHEQSQDCGGAYIKVGPGPLDQEKFEGETKYNVMFGPDVCGSTKRVHF

ILNYKGENHLIKREVRPETDIYTHLYTAVLFPNQTYEIRIDNEVKQSGSLIEDWDLLAPKQIPDPALSKPADW

VDEEYIDDPEAKKPEDWDNTPKQIADPEAKKPEDWDDELDGEWEAPMIANPDYQGEWQAPRVKNPAYKGPWVH

PLIDNPDYVADDQIYVFENEYVGFELWQVKTGTIFDHILITDDLAEAEAFATGYFAEQQKGEKAAFEKQEEER

NKAEEEERKKRDAETQEADDDDDDDDDEDDVADDHHGHDHEDL 

 

>C023_hydroxysteroid_(17-beta)_dehydrogenase 

MGDSLRFDGKVVVVTGAGGGLGKTYALLFASRGASVVVNDLGTSHTGEGAGSKAADLVVEEIKKAGGKAAANY

DSVENGEAIIKTAIDNFGRVDIVINNAGILRDVSFVKMKQADWDLIYKVHLHGAYSVTKAAWPYMRDQGFGRV

IMTSSAAGLYGNFGQANYSAMKLALVGFAKTLAAEGKSRNIHVNTIAPVAGTRMTATVMPPELIEALKPEFVS

PLVAFLCHESTPVTGGIFEVGAGWVSAVRWERTQGNFYDVSKGLTPEAIRDNWAKVEDWTNSTHPASAQDGLT

SIIAHINQLKARY 

 

>C024_Sey1_homolog 

MMDADTNASAVVSLEDAHDMIQIIDEDGGWVEGLSNKMGKWNFDNKGFDYWVVSILGCQSSGKSTLLNLLFGT

KFQVMDSQRGRSQTTKGIWMGCSANTIRGRPTDTLVLDVEGTDGRERGEEQKSFERKSSLFSLALAEILIINL

WFQDIGRWDAANYGLLKTVFELNLQLFGKHSSSAGSKTLLLFVIRDHVRAVTPLEPLTQAVEADLEKIWSGIS

KPPEFASSRVHDFFDIMYTSLSHKILDATTFAADVDTLKERFTNPEASDFIFKDAYAKDVPADGWPMYAERIW

ETIQESKDLDLPTQKEMLAMFRCDELMETAYRSFNTAVEPVRQQLSNPEGSFVPAFGELVRQAEEEALSQYEA

PASRYHTEVAARKGAALKEKMLDASYALFLQQMRRIYEAAIQHADTLAKKLSPSTSDSKEGKSPQVELSDLPT

RLHDLKDDAIAFFERNAQASLVPGVSWKYDEERQALREHVEELVKRLREQYVDHLLKRRQQKLRSAIMNQLNK

QLDVASNEMWPRIADLHDHALEGAKAKLRVHLTRLGLSEEELNTREEELRERAFAVIKDRLTEKSQHIQYQMQ

KKFDETFRLDPDGLPRRWSKADNIEETFKEARQQAYGVLDAYSIVRLRESDRHLSFFDSSLDPSSVDPSLVVI

SADQCNMTRDTFKRESDPAFIEAKREQEREIAVRIPPFFWAVMLILGFNEIMALLGNPLLLFLFVVLGLMAYA

AWLAGLLDVPLQIATELWSELTGRAKSAAVQSVMGRLTGSSGAPAANKDKKD 



 
>C025_dolichyl-diphosphooligosaccharide-protein_glycotransferase 

MSSTKTVEERRSSPVATEGFGSLFKFKIPEAKYGVLLTALALSLIYIDAFATRLFSVLRFESVIHEFDPYFNF

RSTKYLVYEGIYEFLNWFDEGAWYPLGRIVGGTVYPGLMFTAGAVYHVLHALNITIDIRNVCVLLAPWFASNT

AIVTYFFTKEIHSKSAGLVAAAMIAVVPGYISRSVAGSFDNEGIAIFALILTYYCWVKSVNTGSLFWAAMCSL

SYFYMVSAWGGYIFIINLIPLHVLTLLITGRFSSRLYVAYCTVYTLGTLLSMQINFVGFQPVQSSEHMAALGV

FGLLQLYCFINWLRSFLPPDSFRIIFRTAILTGGALLALAVAVGTYTGYISPWTGRFYSLLDPTYAKDNIPII

ASVSEHQPTTWASFFFDLHCLVFLFPAGLYFCFRKLTDANIFAILYGVTSVYFSGVMVRLMLVLAPIACVLSA

IAISTTLKTYSKFLKRSPSAKPKKGEAVYAGQKEIAWVVITGISILLIFYTFHCTWVTAEAYSSPSIVLAARG

HGGSKIIFDDFREAYYWLRQNTKEDARVMSWWDYGYQLSAMANRTVIVDNNTWNNSHIAQVGKAMSAYEDVAY

DVMQKLDVNYVLVIFGGLTGYSSDDINKFLWMVRIGGSTDPSIKEEDYYSKDKRFTIDRHGSDKMLNCLMYKL

CYYRFGQVYTEQGQPQGYDRVRNVEIGNKNFELEHLEEAYTTQHWLVRIYKVLPPMNRG 

 

>C026_peroxisomal_membrane_protein_2 

MSNSKPTTTASSPNGLASLWEAYIFQLRKRPILTKALTSAVLSGLGNVAAQVAVERKGLRGLDVGRLWRFTAL

GLLLSPVSHYKFLWLENLFRFARGKTAVYGKLAIDQLVFGPIFNVLFYVLMAILEGQPSAMGGLIKSNFWPTT

VNSWKVWPIASFISFNYVPAELRVLFVNVVAFFWVIILSGIAARK 

 

>C027_Rab7a 

MSTRKKVLLKIIILGDSGVGKTSLMNQYVNKKFSNQYKATIGADFLTKEVMVDDKLVTLQIWDTAGQERFQSL

GVAFYRGADACVLVFDVNVAKTFENLHSWREEFLVQAGPRDPETFPFIVLGNKIDLESSRVVSQKRAQTWCQS

KGNIPYFETSAKEAINVEQAFQTIAKNAMKEEEDVDLAGITDAIQLDKSEPSQSGCSC 

 

>C028_calcium-transporting_ATPase 

MADFAFTADELSQLFDDRHFAELKAKGGLQAIAKGLKTNLETGLNEEQLSEEGRAGRVRVFGANKTDPPPPKT

LFELMLEALEDATLKILIVAALVSLALGFYENPSSGWIEGTAILVAVVIVVLVTSLNDYSKEQQFRRLSQVAD

DKLIKVMRCGQQQQVSVYDLIVGDVVELGTGDEIPADGLVFASHNMKVDESSMTGESDAIKKNDNEPFLISGT

PVTEGVGRMLVVAVGAHSQKGKIKALLQKEQEDTPLQEKLEIVAAAIGNLGLVVAILTLTVLVGQFGWRLYSS

GQGFELHMLEELIGFVITAITIVVVAVPEGLPLAVTISLAYSMMKMLKDNNLVRHLDACETMGGATNICSDKT

GTLTENRMTVTHVWLGRKMYGNSLPTQKDLAAEVHTALVEGISINSTAYITKSKDKNTTEFIGSKTECALLGF

VEKLSGNYDQVRQTLKISQLYPFSSERKRMSILLEAEGNVHRLYTKGASEIVLQYCDKIVSPEGKVTPLSDEE

KEEIRVDVIENFAAQGLRTICLAYGDVPPQDNSEEPPEQGLTCIGIVGIKDPVRKEVPAAVAECKKAGITVRM

VTGDNILTAKKIAEECGIFYGEGIAMEGREFRQLSEEEMGNVVPKLQVLARSSPSDKYILVSYLRKLGEVVAV

TGDGTNDAPALKESDVGFSMGISGTDVAKEASDIVLLDDNFTSIVAAVMWGRNVYDSIRKFLQFQLTVNLVAL

LIAFVSAVTTGESVLTPVQLLWVNLIMDTMGALALATEQPTKDLLHRKPYGRHDFLITKQMWCNIIGQGIFQA

IVLFFVLYRGESFFGVVSHSLEHTTIVFNTFVLCQVVNEINSRKIDHQLNVFSGILSNHVFLGILVFTLLFQY

VIVEFGGSFTATTHLTSDQWMKCAGVALLGFPVGVVIRLLSRPFVQTDPVTKQTVEVDPAIVKMMWQKVKRAS

VHMEITEDVEKRRANKFKDVVQRKIQLNRMLKEAKGKGDLKKHQ 

 

>C029_C-8_sterol_isomerase 

MGFPWKRSLALVVLLVAFYYLDSIKHHGYIFEPKVLQEVAQSAIAKNYTSTAKTIDHIVKALDKHYPGHVNKV

QEWVFNNAGGAMGAMYLIHASLTEYVIIFGTPVGTEGHTGRFLADDYFIILEGEQWAFYPGAFEKEVYTPGHM

HHLPRGFAQQYRMPDKCWALEYARGWIPLMLPFGLADTFSSTLDFYTLAQTFKVYGKCVINELLQNKF 

 

>C030_Rab8a 

MAATHPPAGGKQAYDYLIKLLLIGDSGVGKSCLLLRFSDDSFTPSFITTIGIDFKIRTIELEGKRIKLQIWDT

AGQERFRTITTAYYRGAMGILLVYDVTDEKSFGNIRNWIRNIEQHATESVNKMLIGNKSDMVDKKVIDTARGK

GLADEYGIRFLETSAKTGAGVEDAFITLAKDIKKRLIDSTEKPIPPEGGGPTVQLNGNGTDPSKGAAKKNCCG 

 

>C031_cyclophilin_protein 

MSNPRVFFDISIGGNAAGRIVFELYSDVTPKTCENFRALCTGEKGMGGSGKPLHYKGSSFHRIIPGFMCQGGD

FTRGDGRGGESIYGAKFADENFKIKHSGLGTLSMANAGPNTNGSQFFICTAETSWLDGKHTVFGKAIEGLDVI

KAMEKVGSQSGATAKKVTIADCGQL 

 



>C032_alkyldihydroxyacetonephosphate_synthase 

MEKRDVWERLKWNGWGEKGVQYELNQNGNVEHSRTGVELPKIIPFAKDIFGLDDLENTPSVELDDIELAEPRP

NEGFVSLLKSFLSASQISFDKEQRICHAYGMSFRDLWRLRKGVITDAPDCVLYPQSHEDVERIVQAAHVHRAH

LIPSGGRTNIVGATEAERIENRFVASLDLRRMNRMLWVDKKTMTACFEAGILGPDLENGLKKEGLSLGHDPDS

FQWSTLGGWLATCSSGMQSDKYGDIEDMCLSLKVVTPGVGTITTPFVPRNGSGPALKHLFIGTEGVMGVITQA

VMRVHKIPAKQEFHGILFPSFEHGVAAIHTMVRKESHPAMVRLYDPDETRLSFHMKPKSSKLVSAFSELLKKF

LERFKNFDLQNICLMIVGVEGEVDNVNFQKKKVFKIAKEAGGFWIGQGPGKSWHEKRYDLPMLRDLLLEKGLW

VDVAETAVSFSNLLLLWKDVKESVLDAFKERNAPGWIGAHISHTYTSGVCIYFHYASVQQLDKKDDVHGEEDL

SIYLDAKKAATTAILRNNGALSHHHGVGYEHVPFMSRYIGKSSIKLLSDIKKTLDPASVCNPGKLLPEAGKED

MDNEDHSFYKYGFASLTDQLKQASSVRAKSAL 

 

>C033_NADH-cytochrome_b5_reductase 

MALLLALSDFINLSDPTVIGGLIVGAITIFAVGRFLFASDSAQPAKKADNVVGKGKEVSKDVPAARPAPVRTG

VLDPSKFQKFALKERIELNHNTRLYRFALPNETDVLGLPIGQHMSFRAVIDGKEVYRPYTPTSSDDDLGHFDL

VIKVYPQGKMSQYIDNMKVGELIDVKGPKGLFTYTPNMKRAFGMLAGGTGITPMLQVIQAILKNPADRTQVSL

IFANVAEDDILVRSTLEDLAAKNPDRFKLHYTLDKPPADWKYSQGFITADMVAEHCPAPADDVMILMCGPTPM

VNAQIGNLQKLGYSENQYFKF 

 

>C034_peptidyl_prolyl_cis-trans_isomerase 

MKIGFLLLALALLVSLVAAANMDKYNLRKGKEFLEKKALEEGVVALPSGLQYKVVTEGPAGGKSPSAADTVSV

HYRGTLIDGTEFDSSYKRGQPAQFGVGQVIRGWTEALQLMSVGDKWELYIPSDLAYGPSGPGSIGPNQVLIFE

VELLDIVGGSSAQPAVAGGKKARKSKKKQAKEEL 

 

>C035_protein_disulfide_isomerase 

MKQSFVVFILFGLCIGSLLTISVTGETTSDVVVLDDDNFDEHTASGDWFLEFYAPWCGHCKNLAPVWEDLATQ

GKAKGLRVGKVDCTQNKEIGSRFGVKGYPTIKLLKDNQLYAYKGARKVDDFLQFAESGYKAVDPVPVPAPAVV

VEEAEDVEGQTAGGAGEVQILTAENFTLATNGGKWFVKFYAPWCGHCKNLAPTWEKAASELKGKVNIAKVDCT

TDGFMCQLFGVRGYPTLKFFKGDGLVRDYSGVREVSDFSDFAKKGYKQATAQDYPLPSFLMSPVVFKFYQACE

PIAAWINANVGYSFAIIAALSFIFGLLVGRLSAGSEIRYVIPKELGPQWNELLAKKKELEEKKKARREKREQR

KGGEKITGEKKSQDATTPSTPNETATSSPRRKRSKPKKPEN 

 

>C036_possible_peroxisomal_carrier_protein_PMP47_(mitochondrial_carrier_f

amily) 

MSERVSMDAVVAQLERDLASPAAALAGAGGGAISLGLTYPLYTIVTKLQVRSNYGGPIDTFLHVLREEGWTSL

YAGLAPALIGNAYAQGVYYYWYAFFRSVAEGKGPKKRAVGTFASLLIGALAGAITVIFTNPFWVVTTRLQTGR

ETTKKDDEVGFKTARPKQKGILQVVQEIYQEGGLKAFWNGLVPSLILVINPALQYMVFERVKAVWEKRTPGRQ

LSSSDFFLLGAIAKTVATVVTYPYITVKTRLQAKGKYSGTLDVLQKIYTQEGIGSFFKGIESKIVQSVLTAAF

LFMFQNKLANSFLKLLVYIYIRRLPQRK 

 

>C037_histone_H2B 

MSSTPKKTGGKAPAKKPADTVEGAEKKTTGGKKTAATKKVGVKKTAGEGKKGTKGGKGSKKNYQSYSTFIYKV

LKQVHPDTGISNKAMAIMNSFVNDIFERIALEAGRLARYNKRNTISSREIQTAVRLLLPGELAKHAVSEGTKA

VTKYQSSLGSTAASQDE 

 

>C038_Rab1a 

MEYDYLFKILLIGDSGVGKSALLLRFADDEYSESYISTIGVDFKIRTINIDDKSVKLQIWDTAGQEKFRTITS

SYYRGAHGIIIAYDITDEASFSHVRGWFQEIERYAQDNVRKLLVGTKCDLESKRVVDKARGQQLADELNVPFV

ETSSKNSTNVEQAFLLMAKEIKNKQGPPPAASTQKKVDLSGPTTPVGGDNGGCC 

 

>C039_TRAP_beta 

MLHRILLCVVGLVFLLSLCNAELLVRKTLTNTEILSSRAVVVKINIFNTGKTSAYDVELFDQDWLKNFDVKVG

IPTATWDKIAPGQNVSHYFVVQPKAGVANTVVRALPGYVQYRETAKGPLQISISTGVGSLPILSSSEGEVRSG

SHLAHWGIFSFLSVASLLVPFGFWGFIQLNFEDGLKRKKLNKKSK 

 



>C040_dolichyl-diphosphooligosaccharide--protein_glycosyltransferase 

MGSKMSNRMSMGFAILLLCSLLINASLSAQTHKRTLVLLDDLQIKSTHSIFFRSLEEKGHSLHFFEAASPDLQ

LSKYGDYLYDNLVIFAPQVEEFGSLSIDSILNFIDDGHHVLIAGDSQVSEPVRELALECGVEFGDDNTFVIDH

LHYDAADEGDHTLVVLGEENVAKASIITGQVTGPIVFRGTGLALEAGNSLLHPILSAHTTSYVYAPNTVVKDD

PALKGRTVALVAALQARNNARVLVSGSLAFFSDQFFGKVVQEVTFGADSANTEAASGNAALAVNLASWTFGDR

GVLRASNVRHHLVGETEAPRVYTVREEVEYAVDVEEWDGAKWVPYDQTIQVEFVMLDPYHRLNLQREQGSATH

KVQFKVPDVYGIFTFRVEYQRPGYTGIDLREAVTVRPLRHNQYERFILSAYPYYAAAASMMCALPVFALFFLY

HREAK 

 

>C041_short-chain_dehydrogenase/reductase 

MSFFGLDLNACPAPLHSTVMVLGLLVLAKIAYFVASLVWRRLLRPATDLRKYGAKSGGWAVVTGASDGIGKAY

CIELAKRGFNVMLISRTKSKLDEVAKELEAKYKVETAVVAADLSSTDPKMYLDIAASINKLGKIGVLVNNVGL

SYDWPTKYLNLPKETEEALIQMNIKTMHELTRIVLPLMVQNRKGAIINLSSFTGCIPTPLLSVYSAAKAYVNY

FSVALAHEYKKDGIAVQSVTPGFVVSNMSKFRKPNLLGGVCNPDVIAKGSLNAIGQDVHCNPFFMHALIDWVV

NTAPENFILEKIRATNQATETRALRRKQGAADVKKQK 

 

>C042_F-actin-capping_protein_subunit_alpha 

MSDITQEEIVEIVTNFLLNSPPGEFMEVVTDVRGLLPDESILNDSAPATFREYNTDQMLQMQSPGNPHKFLIT

KFGEVGNGEYLDPRGRQVVHFDHIRQEVTGSRPISGELDNSVESFRAAFDDKATEYTNEHYQNGTATIYGKKE

GGSVVVTICISSARFNPNNFWNGRWRAVWTCKFSPSGGNVDISGVLKVNVHYYEDGNVQLNTETPVKISATGS

DARGLADAVVKAIDKAESNFHKSLETSYNTMGDTTFKALRRVLPITRTKIDWTKIQNYKSGGDAGGKAAASRG

VRN 

 

>C043_sphingosine-phosphate_lyase 

MERPSSTLAVLSQRVDEFVKQHKHLETVRNAIFLFVVLRYGGKALWALYDVGLARMCRDLRAYLVTFFFERAR

KIPYVKRKVAEEMDKVSASLRKTLLAGNEGMISHTRLPAEAIGAEDVLAELRTLQEMGHHKWEEGRVSGTVYH

GGADITSISSRAYEMFIWSNPLHPDVFPGVRKMEAEIIAMIVHMYNGGPQACGTTTSGGTESILMAMKAYRDW

GRKEKGITAPEIVAPVSVHCAFDKAAHYFGMKLVHVPVDPQTRSVDVRAVRRAITSNTVAIVGSVPSYPHGAI

DDIEALSEVALHYGVGLHVDCCLGGFLIPFMDKAGFKLRPFDFRLPGVTSISCDTHKYGYAPKGSSVVMYKTK

ELRSYQYFVASDWTGGIYASPTIAGSRPGALLAGCWATMISVGEAGYVACTREIIAAARKLSAAIKNIRGLKL

YGNPQVCVVAFGSDDFDIYLLGEQLTKKGWNLNSLQYPSSIHICLTYANKDSADDLIHDLTTLTAELMKTPGK

VAQGAGAIYGMAQAVPDRTIVDQIARCFIDTLYENVEEGAPTTTTPSSPHSD 

 

>C044_Rab2 

MSCCGGSPAAPPPSQALPYKYLFKYIIVGDTAVGKSCLLLQFTDKRFQPVHDLTIGVEFGSRTLTIEDNQVKL

QIWDTAGQEKFRSITRSYYRGAAGALLVYDITRRETFEHLTSWLEDCRKYSNSNIVIMLIGNKCDLESKRQVS

KEEGAAFAKEHNLLFLETSAKTAENVEQAFINTARTIYETTREGDIDWEHSTPK 

 

>C045_protein_disulfide_isomerase 

MARLLLPFLLLSALLACASASNVVDLTPENFDKVLDGSKPAFVEFYAPWCGHCKNLIPVYEVFADAFAHAKDK

VVIAKVDADAHSALGSRFDVKGFPTLKFFPSGNPEESQKYEGGRSEDDLISFIEKNTGVKAKRAPAPPSYVTV

LSESNFKSEIVESDTDALVEFYAPWCGHCKKLTPEYEKVAAAYKNEAGVKVAKVDCDANSALCQQYGVSGYPT

LKWFPKGEKASPVDYDGGRDLASFVKFINEKAGTERLANGHPGPNAGRVADLDVVVKAYADAEDKAALLEKAK

EVATGLAGDAAKHAKIYIRALELLKTKPEYLTTETERLTRMIESGSLSAAKVDEFVARLNILAAFH 

 

>C046_FAD-linked_oxidase_domain_protein  

MAKQSAQTSSAWVAVLTALVVGLLAFGVSFYRHHHPTTCAVGADLPQYGEVDQALFASLAAAVGPGRAFWKLR

SLPMTVASPLTPSGDEQSDAALKQRKVEEDELRAHSIDHSYHEASMPEAVVYPSTTAQVAAVVALCHEHRIPV

TVAGARTGLEAGAVPELGGVVIDVSRMDAVLKLHREDLMVTVQAGIRKSALAEWLKDKGFMFMVDPGSDATIG

GYASTGASGTLSIKYGTIRDNVISMKVVLPTGEVIDTRSRVIKSSVGYDLNHLFIGSEGTLGIITELTVRIRS

VPRAVKAGILLFDSVANASAAVVAFLHADLPSLARCELLNIEALAAVNAFFNKTYALTPTLFLEFHAPTLEEV

EEEAKVALSVAQSNGLKSHMFADEEKERDALWHARRSAYYASAKYRNDFGRHQMRLWVTDVCVPLSHLAQVIS

ETEADFAQSAVKLPCPIVGHVADGNFHCLVPFNSTDPFEVAEMRRLNERLVQRALAFEGTASGEHGVGMGKID

ALYQERGAVAVRVMVD 



 

>C047_Sec61_alpha_subunit 

MSGVRFLSLVRPFMGVLPEVAQAEKKIPFREKVLWTAVTLFIFLVCCQIPLYGIVSSDSADPFYWMRVILASN

RGTLMELGISPIVTSGLVMQLLAGSHIIEVDQGLKEDRALFNGAQKLFGMIITVGQSIAYVWSGMYGDLASLG

AANALMIIIQLFISGIIVILLDELLQKGYGLGSGISLFIATNICENIVWKALSPTTINTGRGTEFEGALIALV

HLLITRTDKVRALKEAFYRQNLPNVTNLLATVLVFMVVIYFQGFRVDLPVKYQRQRSGPGTYPIKLFYTSNIP

IILQTALVSNLYFMSQLLYRRYPGNVFVNLLGQWHESEGAQHMQSVPVGGLAYYVSPPSSVAEIFHDPFHAVF

YLTFVLTACALFSKTWIDVSGSSAKDVAKQLRDQQMIMKGHRDSSLVKELNRYIPTAAAFGGLCIGALSVLAD

FMGAIGSGTGILLAVTIIYQYFEIFVKEQQEFGDLFW 

 

>C048_long-chain_acyl-CoA_synthetase  

MASFLASPLAGVAAVVSAYVASIFVVGGSFATFGLVLALYVYYYLVGWHKKTNEVSSYEVGSAKSGEGAVRRK

LGVQELAISPYPGVTTLYENFQRGVEKFGDKNCLGTRTFEKNGTRGAYKWETYKQVSKRIRNFGAGLVGLFDL

PTGARVGFYAKNSAEWVVGAEACNAYSLVNVALYDTLGEENRVFIVQQAEVLVIITTPDLVKNVASLVKECPT

LKAIVVIGELNNEQQALATEAGLEVRTFADVEKAGEAAPVDLRLPKPDDLAILMYTSGTTSTPKGVLITHTNL

VSAVAGVLQAVMPISSDDVFLSYLPLAHILERASEAAMFSSGASVGFYQGDVRKLDDDIRTLAPTLFVGVPKV

YQRVMLGIQKKVALSGPIARFVFYTAFAIQQKAIESGFTIGLLNKIVFAKVQEGLGGRLRQALSGGAPISAEC

HQFIRICFGCPIMQGYGLTETCGGTAVTPYTMPNPYGRAGVPISSCEVKLVDAGNYKTASNPPRGEVCVSGPC

VTKGYYKMEEKTKEDFREEEDGRVWFHTGDVGQWNEDGSLSVIGRTKDIFKLDGGEYIAPERLETIFAGCKYV

GNIFIYGDSTKSFIVAVVVPEPIAARHWATEQGLKYKDEDFTATSVPEDLCENAQFKKAIADDLAKVANTAKL

NRFEFVTALHLSAHMWTPESGLVTAALKNKRPSLQQAFQSQIDALYA 

 

>C049_squalene_synthetase 

MTQWRKFSVSIFLICLLEFVFWAYCTVSAAGAAEEMYMVKGIETFKNVDGHDDTARLGSAQEAASLVERTSNE

NNLKEADIHHHGLGLFANTAIDGHNGVGRLGVWIAVAVGLLGFKWLFPHYVKKAQELMAHPYEFYQMLKFKFF

YKVPDFPKNLSEADIYSYKKLVKVSRSFAAVIAELPEDLRRPIANFYLVLRGLDTVEDDMSIPLEKKMPELRS

FYKHLYEKGWNVSGYGDNADERDLLERFHYVVDVFLDLKPAYQQVIADITRRMGEGMAKYAGEKTVVTLEDYN

EYCHYVAGLVGIGLSQMFAASGLESEKFGQMDELANSMGLFLQKTNITRDYLEDVTAVNPRIFYPKDIWGKYA

KNIGDLKEPENKEQALQCLNEMVTNAMAHINDCLDYMMLLTHPNVFKFCGLPQAMAIATLARIYNNYDVFKRE

VKIRKGEAVQIMMYGGNYETIISYFVQYIKELEDKIPESDPNAEKMRHYIAVARARIAKGRGRQQ 

 

>C050_cycloartenol-C-24-methyltransferase 

MSMEGDNKRATTIINYESLARDQVKKEVDGYIKLFTAEDASVEERKAKYETLVNSFYDLVTNFYEYGWGQSFH

FAPRHRFESFEASIARHEMYLAHRLHLEKGQVALDVGCGVGGPARCIARFSEANIVGLNNNDYQIGRAKLLTK

EARLEHLINYMKADFMHIPAEDNTYDAVYSVEATCHAPDKVGVYSELFRVLKPGGLYATYEWVVTESFDENDP

DHVKIKKGIEIGNGLPELEKPSQIADALKQAGFEIIDNVDVAKNADAETPWYLSLSGSFSLTGFKHTRIGRSV

THMAVSTLEYLKIAPEGTTRVSQMLCETADDLVEGGKKDVFTPMHFFLARKPLAKDE 

 

>C051_cyclopropane-fatty-acyl-phospholipid_synthase 

MSDDLKPKIQEHYDEISPYYHDLWGRHIHHGYWVKGDETKEDAQVRLIEEMISRGGMRPGAKVLDVGCGVGGT

SIHLAKNLKASMTGITLSPVQRDMAEKIAAEEGVQASTSFHRMDGENMTFDDQSFDFVWICEVLSHFSRKDKF

FSSAQRVLKPQGRIILADWFKAPNLSQEQHDKYIVPIEQGMLLPELNTMGEYMRMMEKNGFKVVHFDDITSHV

SKTWDICAELILNPTLWKLAFTKGGEALAFLRAFQSMRAGYGSGTFRYGIIIAEKVATQTSTAKL 

 

>C052_Rab11a 

MSKDDEYDYLFKVVLIGDSGVGKSNLLSRFTRNQFNLESKSTIGVEFATRSIKCDSKTIKAQIWDTAGQERYR

AITSAYYRGAVGALLVYDISKAVTYENVERWLNELRDHADSNIVIMLVGNKSDLRHLRAVPTEQAAALAEKHG

LSFIETSALDSTNVELAFQKILTEIFHIVNGGKQLETKKDSQSVDGETEVVQVGGDPAPKKAGACCG 

 

>C053_polyubiquitin 

MQIFVKTLTGKTITLEVESSDTIENVKQKIQDKEGIPPDQQRLIFAGKQLEDGRTLADYNIQKESTLHLVLRL

RGGVIEPSLQVLARKYNCDKVVCRKCYARLHPRAVNCRKKKCGHSNHWRPKKKLK 

 

>C054_Sec61_beta 



MKTGTSVGSARPASAAAPPRGAGAGLRRRKAVGAGGGGGGGGARSASGSSASGGILRFYSEDAEGLQVQPTVV

IVVSLVFIGVVIFMHLWGRFFLRG 

 

>C055_Rieske_domain-containing_protein 

MAWKVAFCVVLLAVVAHLLVDPFDISSLTKHKEDFLHRSPFADLQTGNSSSLSQVLFDASTSVAGFKRLVAFL

ESTTNARALMGTWVAWVAVAFLASAPWTLSWAYDYFCCPLELTVSLEDVERRADGKKYPPWERPRRLRGAVPP

PYPNAWYKVCNSHDIPKGESRDFELLGHFFAVYRGEDGKVRILDAYCPHMGANLGVTGRVVGNEIACPFHGWQ

FDGEGKCTHIPYAEKVPGFMKTTAWPSTEMNGSVMLWHDAEGRPPLWMPSDIKEINSGRYKWHGAALHQVRAH

IQEIPENGPDTAHLNYLHVPLVFRLLNKIGFHHAWEATWEAGKGVDEHLAFMRVIQSVEFRGRYIPGTRIDVD

IVQVGPSMVHLHFATPFGKVMLIETVTPVQPLLQRITHQVFAEWTVPRFFAKFIMGNTIVQFERDVPIWNNKT

YLNNPGLVKEDGPIAKYRRWFAKNFYSENSEKVARDRAAATGSIDW 

 

>C056_coronin 

MSRVVRQSKYRHVFGTPQKPENCYTDIRLSTNQWDSNYVTANTKFFAVCWEAAGGGSFAVVPWVQKGKLKADY

PLVSGHKGPVLDVDANPFNDYLFASASEDGTAKIWKVPEDGLTETMRDPVQNLSGHKRKVGNVRWHPTANNVL

ATSSTDYTVKVWDVEKGAAKCHVDGHADIIQSIDWNYEGSLIATACKDKKIRIIDPRTGQVVSEAAAHTGVKG

SRAMFLGRTEKVFTVGFSRTSDRQYAIWDPSNMGTALAQENIDTGSGLLMPFFDPDSSIIFLAGKGDGNIRYY

ELTDNGSKIYFLSQYQSNVPARGMAYYPKYGVDVGSCEISRLIKATTTGIEPISFNVPRKEGLDVFQDDIYPP

TAAPEPTTTAEEWFGGKTVPPKQISLEGGFVARERPAD 

 

>C057_sulfite_reductase_(NADPH) 

MIIYIIVAVVVVVLIALVLRPGAEVNGGSLDLFLGENSSDASDDDRKNAQEAEEAKYSEVYTEEGKQVLVLYA

TEYGFSEEVGKKLFDHLYAPPACQPRVVNARDREVFDLMKEQAVLIVSSTTGDGVPPTDARDWLEDLVAKDRS

SYDLSHLRYSVLALGDSNYTHYCKTGRTIDATLEALGAKRVVDKAEVDQEDWPVIDAWFAAVKAKLHELDLDV

RADYIVSRSGSAKQEKHGRLRPFAAEMVTKYDITDVPPEDDEERKVIHAEFKLEAESELSYTAGDALGIYPLN

NPPEVAALLAALGQPGGDSLVPVPKMAYEPKPEKEMSLKEALLRFYDLKTIQPSLINLIKERTGDATERGQLE

ELLRDGGASISKNRRLKEYIELREVADVLEEFPSAIQHKKVSVTDVLTNMKILQPRYYSISSSPVIDKSIVSV

TASVVRYETLGKKRTGVTTTFLCDRFDVNQRCPVFINKNPEFRLPGDGATDIIMIGPGTGIAPFRAFIHERVA

SKAAGTNLLYFGCRHRATDFLYREELEKLDGEGKIKLRTAFSRDQERKVYVQHRIAEDKDAIWSMLEGGAHVY

VCGDAKHMAGDVHNALLTIIRDKSGCSDEAQQYMHKLEASKRYQRDVWV 

 
>C058_SPX_domain_protein 

MKFGKHLLSSALPAWLASYLDYKALKRAIKVQAQTGDTSLFDTLLSAEIKKADAFYKAREEDLLQLFSALIER

PGSKRPSADEKTPLLTKGFSKSDVGADASGEAWRSMSREEVLQRLDEVEALATNLLKFSALNYTGVSKSLKKS

FKKTGISSEDAWLPRLHQTHFFVSRKCDEVLTKTTLIRRELKEDDRVAAKKKIAQGGNGGSSSSSSAGAADEQ

APSLWAFILGTFIHQIADNANKLVVPLVYLQITSVGVMSILTGVMTLLQTFGTLPAGRWSSMIGPKALIQWIT

LGRALLTTILAIVFFFFSTGALPSGLTLFLVTLITSADWFIRGAIDTARNVLPMAYSQNSKKMLDEINIRFFT

VFELGALVGPVVQGIILALGWGLAVTLWVPVVFLVLNLVVNFWIPEADSSKYSFLQSKDKETTEGEKKKKKPS

LLESYVRGIKECIDPTIGLVFILVILLQLNKIRLVIPQIIAVELFNDDSYAAWIFSTYSLGGVIGSGVYALVK

NTFTPAMNMVFASTGVLILAVSWWPALAQASIIPFLSHKDEWLLWVLLGAMLFSIVKQSARTSMQSIFQYALK

DSKSAADIMALNRFGVNGLATGLRFALGIPFIFLSVTTAFLSISGGLAVIATVMFIGTYLLTKLPINNQNLKK

DKDEKKEKDVDDSEDEDKKIKKLKKRKPSKKLNRKLSDEEIAQLVDIPKDTGVLIVFEGLDGAGKSTQVERLK

SFMQGEGYVSLVTTWSKSAHHYDLIRQLKRQTPMRSILLTVVQAMDFQQMIKQDVIPALRAKKVVLCDRYFYT

GIARGVARGLSKTWLRQLFTADVNLEPDLVLYHQCVAAVAVSRVLSRSNSNTAQLSDDSMTHRVIVTLKSEDG

GDKSRDLSAARISVYEAGLDVANPDLDPYDNFVSFQTRVSGEYDAMIPEYRFKVVDGTQGRDEQESKVRSYVE

PMLADLKKEVSRPFKTNLFDKNPKLDSGKKVKEYYLTKDGLHWYFRTMYFPMRNRLSELIDLSKAPRVFLHGN

PHINNFARFPGGSAMIDFDRKKEVSRPFKTNLFDKNPKLDSGKKVKEYYLTKDGLHWYFRTMYFPMRNRLSEL

IDLSKAPRVFLHGNPHINNFARFPGGSAMIDFDRTCIGPYLWDLVRLMVSTAFKQAGEDEIGGTFLRLGVLQR

LKSGYEWGLLHKDEPSAHPQRNEPFISEEAAPAPPAQPKPFAIPPGVKGRLSMEVLPSPEMPHATKGGNLAPP

APLVRARSASLVFGEGGHADPSFYLKRLEEMRKNHADLDDSLREMARTYLEALGEEGNNYVLIEAGVSPNWSG

RTRTLLLFKKKDQVVDQKDKETADNEEQDSSVDGMLIDIKPVRTDPDDKFFHNPFKPDYGKRMLKAQDLYADG

YIHHSASFFFKDVQYFGHEIPSIKVGVKRPLTEVDQRDLLYAVGTQLGRGHAHSMQDGLSVSHILFHLNFSWP

KICEASERLKDELTSAYRRYLTVAEAERS 

 



>C059_endoplasmin_Hsp90 

MLLSLQQAARLLPFLLVAALVSALLLAPRVGASAEVSTDGEALLTADLKAEKVALKTDDDVAQREERSIAPSP

AYTEEELKLLEQTKEKFEFQSDVSRIMNIIINNVYTNREVFLRELISNASDALDKIRLQSLTDATKLDAKKEL

EIRVQSNAEDGTLTISDTGVGMTKAELVQNLGTIAHSGTKQFAEMLGSKDASSNLIGQFGVGFYSAFLVADRV

VVVSKSNDDADQWIWESTADSNYSIVKDPRGNTLGRGTSITMHLKKDADTQTFLKSDKLRDLIIRYSDFISFP

IFLWESHVERVPVKEEAEDDAEDEEAEVDTDDDEETEDDEEKKVVKETIPELVWDWERINDKQPIWTRRKDDI

EDEEYENFFKAVTREDRPPLSYIHFTAEGDNGAFKAIMFLPEAPPYSQFDSAARQKGVKLYVRRVFITEELDA

LLPKYLAFLRGVVDSDDLPLNLSRETLQEHKALEVIRNKLVRKTIAMFQQLGDAETAEEKAKYAKFWKSYGTN

IKLGVIEDSGNRARLAKLLRYLSSTTGENTSFDDYVARMKEGQEDIYYLSGDSVEALKTSPLLEKLTEKGYEV

LFAVDPIDEYTFQNLPKYDKYKLVNLAKEGVKLPGEEDEDKDHEEDLKEVITYLKKTFSSKISRVKVSNRLSR

SPCALVAESWGHTAQMEKVMRAQALSSKDDPKSRMWAGKKVLEINPRHPIVLELNRLVTADATDPTAKDVATL

LLDTAAISSGYNIDQPASFVTRVLRMISTSLDLPEAVIEDLAAPAAAEPAKKATEAEAEAEDEDDGGVDVDLD

GEEDDEHDEL 

 

>C060_nicalin-like 

MGYGSAPSPLRRALCIVLFFYLSFLLDFTAGLYSFDVFRMIQYDKAGAPFGSQRTSVSLQAVSISADIARKMV

VAPYEQVDVTLIEEANAKAGGLLILLPPRDVKLQRGVIEKWMEVEAQLNSRELRIPVYFAVVTPEIQEAMSTI

TSAGDEGAIVSGFLSSIYSDEYVMVASSADPSPITGVSLTNFQGWIAAGSGAREDDEEAAQTSTIALVAHYDT

LGVAPELATGADANGSGVTALLELARLFSKLYSGMRTQGKYNLLLVLTGGGRLNFAGARVWADQADPRLLASI

ELTVCLDALAAGDKLHLHVSRPAKDPIIGQLYSNLKAAGAAEGVEVELVHKKINISDPSIAWEHEVFARKRIP

AATISHFAQHSATLFSRSNVLDTTSQIDMDVFARNVKVVGEGLARYVYKLGNQSGAVLEGSHAVHADFLRSWL

ATVASFPRVYPYLAPASPLFGALEKALGDYAEVTRQTQPWDGEVTPAAAADADVSRPASRAPSVVFYQPATAS

LAVHKVKPGTFDLLLTVVIAAYLGLVYVYFKGVDETMKQVQGLLTSKDKKKIR 

 

>C061_similar_to_synaptic_glycoprotein/steroid_reductase 

MGKLTIKSPSGKVLKELEVSESSTVAQLKAAYAKAFPKYYPDRQRFYLQDGETRVSLEDEKKLSTYNLLCSKR

DDVVYFRDLGPQIAWKTVFLVEYAGPLLIYLFFYARPPFIYPASDAPHTWVQNLALLCWAGHYLKRELETIFV

HRFSHGTMPIMNIFKNSGYYWGFGALCGYFVNHPYFTNPEPTQVYTALAFFVLFELGNLISHIQLRNLRPEGT

TVRRIPRGFLFELVSCPNYTCEILAWVCFSLMTQSVAAFLFTLVGGGQMLVWAQQKHRRYKKEFPGYPKNRRI

LFPFLY 

 

>C062_betaine_aldehyde_dehydrogenase 

MLEWLGDLFGLLWGAVVLVLSVDFLSDLLLLSVLYVVGRYVYVAFRGNIQSGKPARSFKLSSEEFGAGKELDA

INPATNEKITTVRAFTPDEVNECVRRARVAQAEWAETSFDERRAVLQDLMHAVVEQQDTICHLSMQDTGKTRM

EAEYGEILTTCEKIRHLIRNGEDALKSESRGVPLLLFLKKAWVEYYPMGVIGIIVPWNYPFHNVASAAVAALF

AGNSAVIKVSECSLSSKDYFEKLFRKVLAARGHNPELVTLIVGEGETGAALVKSGVDKILFIGSPAVGKRVME

GASANLTPVILELGGKDPFIVLEDADLDHATEVALRGVFVNCGQNCIAAERIYVHNKILPKFEEVVAKKVAAF

RQGASVNGGCFDVGSMTMPRQLEIVDELVQAAIQDGAKVLAGAKRDEKPGLFYRPTVLSNVNHSMRIVNEEVF

GPVMLIIPFSSDDEAVRLANSTEYALGSSIFSGNAARAHEVARRVVAGMATINDFGVGYLIQSLPFGGTKISG

FGRFGGAEGLREFSRQKSVVTDRFPGVLTKAPAFTKYPIPENGPAIVKNAIHFFYGPESPSGLWAKATHLCAM

LQLLITLK 

 

>C063_pyrophosphate--fructose_6-phosphate_1-phosphotransferase_beta 

MSEVVEVSTLQRARLAHQPPVTPTLRGRTTLRRHAHPTSSLAQPEEIEKRLPHIFGQPRVELEAASTAGDDAS

HSPLRIGVVLSGGQAAGGHNVIAGLFDYVAAGHPHSKLYGFIGGPIGLVKGDFIVIDAPLVAKYRNQGGFDII

GTGRDKIETDKQLLASRVVCENLALDGLVIIGGDDSNTNAALLAEYFKSHHLKTNVVGVPKTIDGDLKSSLGV

EVSFGFDTACMIYSELIGNIATDANSSRKYYHFIRLMGRSASHITLECALQTRPNITLIGEEVAARKQTLSDL

TNELCHVIVERAKAGKNFGIVLLPEGLIEFVPEVHRLISELNELMAKGNSADVVGEKLTEESRAVFDFLPSAI

RHELLLDRDPHGNVQVSKIETEKLFIHLVTKELKRRKANGQFKGSFSAMGHFFGYEGRCGLPSNFDSNYCYAL

GRTAGALLDHGLTGYMASVSNLTAPPEQWKSGGLPLTALMNMERRKGKNVPVIRKALVDLDAAPYKELLRHRE

KWARGEHYRNPGPIQFYGPASGEVNITLQLEFGQAHRHPKAAL 

 

>C064_conserved hypothetical protein 



MRNNSITCLLALSFVLAACLGVEGMTSFPANIRVPDGHTFAVSYFAAGFQIYRCNVSTGSWVLNRPEADLWPS

KIGHDLNETRVGYHRFVDGRPTWYTVSAKDYHVTDSRVTAKAEATAPDAPNIAWVLLKTFSTEGCGPLSRVTY

VHRVNTNGGTAPAGACSEGDGEYSSPYTAEYWYWVATEDAVCGSASVRTSSIFSI 

 

>C065_suppressor_of_actin_homolog 

MATVADKYHLHLMPDAFLFEPVTTEPAHLLEIERATGTFSLKTPRPGSFRSSEGIEEIFGLIGIIRLLAGPYL

VVITARKRVGRLLGCDVWRVTGTKLLPFVKGRLHTERQRDEERYLALLQSILKGGHLYYSTHYDLTHRAQKQH

ALRDDHQDKPMWERADQRFFWNRYLAQDFISSQLDGWVTPVMLGYVQIESHCTVNGHRFDYALISRRHTKRAG

TRYHIRGADEQGHVANFVETEQVLVVPAQDRIYSFVQTRGSIPVFWSQAPDITYKPKPRLTATEKRNAAAFKA

HMDDLTRHYSRHVLINLINHKGAEAVIGKEYEKQVQLYGDESVRYVWFDFHHECRKMRFENVSNLIQQVKPEI

EQFGYFLTENNEAVRKQEGVFRTNCIDNLDRTNVVQSTLAREVLNAQLLHAGVFQRPSESIADHPAFRQIFNH

VWANNADAISEQYAGTGALKTDYTRTGKRSFKGVLNDGLNSATRYYLNNFKDGFRQDAYDLFLGNYVVGQSPR

SPFAHNYRPVATTLFVIALLIGVVMLLASVVAPILQPEGTQSIIYQFMVIVFWAVAMVGAYRVLKLYGRDLVD

RPQLVPIPH 

 

>C066_cytosolic_ribosomal_protein_L6 

MPRKPHAPRNHDLVRGISRYSRSAMFRRSGKAAVKKSGHQWKDVAATKKAPKSVEKTFNKTEKRTVVAKAKRF

YPAEDVPRPIPSRKSHHKPAKLRSSITPGTVLIVLSGRFRGKRVIFLKQLQPSGLLLVTGPFKVNGVPLRRIN

QAYTIATSTKVDISGLEVPEKFNDAYFKKGKAAKKEKTEDEFFATGAQQKKTIDAHRIADQKEFDAKVLEVVG

KVPNLAAYLNAKFSLTKGQFPHLIKF 

 

>C067_hypothetical_protein 

MKMATSLLVFVLAFALGCNMAIANSESGEFNAKEFLLGDWELELHRSPLTAPSAFGFVATSSWKIKDGNETLY

GVAIDEKDDERQLRVEFEGESKGQFLLAVADEESEEFVPVFAFAFTNRTAGHFVSQGEWKDEQRAETGVYQLA

ATSPNTFLLTLWLTDATGVGQEVVTITGKKFVEKPAQTFFQRFGMPMAVVGMMIVSQVLKSRSAGAAAAAQQP

PQQAAARPGQQAAAGEDDDDASEEEEPRFTEITDKKDQ 

 

>C068_Dap1 

MENQRTSAFSTLAWWGCSTVVLAAVATADSIADSEDYVVDDTVAEESSWLEIGAMGILLGVIGWLLKELLFPG

AVAQPPVASIASRKRTPVEPRDFSPDELRKMNGTNGNPVYVAVLGVVYDVSSRASFYGPGGPYHIFAGRDAAR

ALALGSLEEKDVEAPYPKLDDLQPSEREALNDWIGSYQAKYEVVGRIIPSANSIASSPSD 

 

>C069_related_to_UDP-glucose:glycoprotein glucosyltransferase 

MEASRGGRALFVACLVFFFCAVVAIGVVDARRAVGVELVAAWDATPLHLEAAEFFAEETSQGFWAVVDGLHPG

AAEDTDDTATTEETLYGKVMQLANALLPSSSKRLLHYALLSRYYSPKVEMFRQYSRGQAEHCRNAAWVHAGTH

MLCTPEEVQRYLEQPNSRNESGSVPEATLVFGDQEHLFPNAAPSSAPLLVLYGQVGSSKFTQYHSVIRVAASA

STVRYAVRHYTPEEPAKRLMNVQGYGVELAIKSTEYKVIDDKVPEKDKDGDDEQQSGQEQDTTIEGFQFDKLK

QRKPELATELDAFKEHLEMVSQQNEGFQQLRAWQIKSLGYQAAQRIMSAGEPLQLLRDIAHNFPPIANSLARL

RVDADIRSEIEDNQEQLAGLHHLPGNFINMNGRNLAADQLSPYVLYEFIKDELSKLDALSVFGLGRKDSEKLL

SLVPSTPTIRFDLRDREVFPSGGTPATDDPNNVNGAIQFANNLEKDAMYGHWPGIHALLQPVYPGQMRYIKKN

IQTMILVIDPSSPQGLSVIGNFLYMLRQGLPFRVGFVFSSGSTTESASTWEHSAENLAKLAKGESGDASQGST

ESADNAPLPENLAATIIKTYFLLKQRSGEGVRPLDFFGFLGQSEEEATEVTEERVWQAFAAFMHQQGGSITQS

EWREGMKSEAVATEYRTMQRYIEQKGIALLDRGSQYIFTNGKFQQIPADSSVGSALQNLLMQETFYGYSRFQE

AAYKRELQHVDDLWSWILQESSPVFDRFSSLIFQTTGEDENGWVSLARHRELLAPATAYLSFPASEFNLKEYT

HLVVGDLTTRPGLTQALEAVLRLAEEGSEKVRVGFLHNTEQDSQQVPPERRENEFLVARALQAALTSGKTLKR

VFPFVTRLLATALAVGPENVRAAHIEELALAAELKDLPALMSKTVAAAYAQFERDRNLASSALGLLPGQRAVV

TNGKVTRLPDQVMLVQDLKLLEAFEGLARVDQIRATLDGVSEHFGVDPDDLTSEFYSNELAAAVSVLSAETAS

SEQRVNLPQLTPSFVAGEQNDPTLKIVAVLDPLSKGAQQIAPLLLSLVNNDMGIQVQVVLNPKRDLTELPLKT

FYRYVLQDELVFDAAGRLARKGEAVFNNLPTSLLLTMNMDTPHSWVVQAVRSVYDLDNILLKDMGKETRLSAT

FELQHILAEGQCIDVDKGSPAVGLQINLGNHQQSHITDTTVMANLGYFQLKANPGLWWLSLGKRFGDEQQEGV

SPYQLLSTDGRTPVPRLAAKIDRFTNTEYLQPYKVKRGAAQQVEGTKEELAKQDGGMWGQWMSYFQDSQKDTA

EAEAKKDETIHIFSVASGHLYERFLKIMMLTVLKNTKSPVKFWFLENYLSPKFKEYAPVFSQAYNTSIELVTY

QWPSWLHHETEKQRVIWGYKILFLDVLFPMDLRKVIFVDADQIVRTDLKELYDMDLKGAPLAYTPFCSSRTEM

NGFRFWDSGFWKNHLGGRPYHISALYVIDLKRFREMAAGDVIRATYQQLSQDENSLANLDQDLPNFLQNRVPI



FSLPQEWLWCETWCDDESKARAKTIDLCNNPLTKTPKLENAVRIIPEWRDLDEEARSIEERYSSSFASSATAT

ATTAPDAAAAVPTAPFEEIHA 

 

>C070_70_kDa_peroxisomal_membrane_protein 

MGALSKLAPVVPNGSTSVGVGRVAEIILGSRSRTIGLVAIVASSMVYVVTTRNWAMKSNRPELLQTKKEDGAA

RQKVAVDGVFFSRLWRLLKILIPGPFTPESGFMVLVAAMMLSRTWCDVWMLKNGTAIERTIITRDFQGFVVVF

LNFVMAFFPIALVNNLLRYGLNELALRFRTRLTQHLYQEYLNGFTYYKVSNLDNRIANADQLLTQDVEKFCTS

VSELYSNVSKPILDIFIYARKLSGAIGAQGPASMLGYLLVSGLLLTRLRRPIGKFTVNEQRLEGEFRFVNSRL

ITHSEEVAFYGGNEKERSVISKSFRGLVNHLRYSIQFRALLGIVDSIIAKYCASCVGYLVVSRPFFDLNNAKL

RNASQAELMEEYYKSGRMLMNMALAVGRLVLAGRELTRLAGYTARVTELQNVLKDLNAGTYKRTMVSKNPASG

TSTRELKPNSGKIITQDHIIKFEDVPIVTPNGDLLIESLSFEVRSGMNVLVAGPNGCGKSSLFRILGELWPLF

GGTLTKPAKNKLFYVPQRPYLALGTLRDQVIYPHSHEQFRKAGGTDEDLVDYLRQVQLDYLVEREGGWDAVSD

WADVLSGGEKQRVAMARLFYHKPQFAILDECTSAVSVDVEGYIYTRCRELGITLFTVSHRKSLWQYHEYVLQF

SGRGQYAFKQIDADETAFGSIWDVASLVK 

 

>C071_acyl-CoA_oxidase 

MEAGQVVRSGAGLLAAERKGASFPVRDLTLLLDPATPRRENFRALVAKDREFDNRDQHFRNRTERYQHALGLV

KHLHLYKTKLGLNQTDMRLLTEEALTEFLPTLLHEIAFVPFIRSQASPEQAQKWLPLAEQYRIIGAYAQTELG

HGSNVQGLETTATFVPETDEFELHTPTLTATKWWPGCMGKTATHVVAMAQLIIHGKRVGVHAFIVPIRSLENH

MPLPGVTVGDIGPKLGTDSNDNGYLRLDHVRVPRDHMLMGFAKVDREGRYSKPAHDKIAYFGMLYIRASLVEE

ASRTLSKAVTIAIRYSAVRCQFAPGKGEPEKQVIDYRMQQYRVFPYLAAAYALKFTGRYMRKLFDELAQGITS

GNLSSLPEVHATSSGLKSLTTTITAEGIEVCRRACGGHGYTHSSGLGSLFADYVGVLTAEGENFLLTQQTGRY

LLKAYEKLRRGSAASSDEPKIKYLENVDDLLQAKCSAKSAEDFQCPQRQLHAYMHVCARLLHELSLGMLHQVQ

SGTAPHEAWNNSLVEIAHLSKMHCLFTIVFSFSATLESEVKPRHPQLYPVLKRLCDLFALYQVEQETRFFLEG

GYLSSEQAVMVRQAVRGLLVALRPDAVALVDAFNFSDHSLNSCLGRYDGRVYEALYEFVQREPLNQSPVAPGY

EHIRPLIRGELLPLAAGETKANL 

 

>C072_fibrillarin 

MSFSPRGGRGGGFSPRGRGGDRGGRGGGRGGFGGGRGGDRGGRGGSRGASRGRGGGRGGGRGGAGGMRGGKKV

VIEKHRLDGVFIARGKEDALCTRNLVPGDSVYGEKRISVDEVDGSKVEYRVWNPFRSKLAAAIIGGVENVWVK

PGARVLYLGAASGTSVSHVSDMVGPQGMVYAVEFSHRSGRDLINVAKKRTNVVPIVEDARYPLKYRMLVGMVD

VVFADVAQPDQARIVAINAHQFLKNGGHFVISIKANCIDSTAAPEAVFAKEVQKLRQENFKPMEQITLEPYER

DHAVVVGVYRPEAKA 

 

>C073_cytoplasmic_ribosomal_protein_L7 

MSTATKTGAAVPPVPETLLKKKHNKEATAARLQKRKAEAAKARRNKRKLIFKKAEKYVKEYRSQERELIRARR

TAKSAGHFFVEPEAKVALVVRIRGIMGVDPTTRKILQLFRLRQLNNATFVKLNKATINMLHRVEPYIAYGYPN

LKTVKELVYKRGFAKINKQRIPIVDNSIVEGKLGKYGIICVEDLIHEIYTVGPNFKKANAFLWPFKLSNPRGG

FTKKGTHFVEGGDAGNRESHINTLVRRMN 

 

>C074_dolichyl-phosphate_mannosyltransferase_1 

MSNKKEVRTTGYKPKYSIILPTYQESENLPYMLWLINKHLNKAGIDWEVIVVDDASPDGTQKVCADLMEIFNT

KDRDCIVLKPRPGKLGLGTAYLHGIKFARGSFIILMDADMSHHPKFIAQMIKKQQEKDYDVVTGTRYVQGGGV

WGWDLRRKLTSRVANYLADFLLGLQVSDLTGSFRLYKREVFEELIKKTESKGYVFQMEMIFRSRQIGNSIAEV

PITFVDRQYGESKMGMKEITQYLAGLVSFFFQAN 

 
>C075_hypothetical_firmicute_protein 

MFVDIIFALFVIAAVGYFFYYFVLPRPSTILKELAGNRLRIEFVSPPIPSTPLQTVWFNILGLLDREGYGQSL

ETALRELGQLFTADPDSVREFLALKDEEALTKFLKFVGCTAFELSKKKRVEQDLKNLDAVLACVRTIIATEEG

KQAVADVKDALYDVYHATFYSPAATQAVAFAILRDMLHHSEKAYKEIVESMEDLMYNPIKEEFLLAQLFERLA

NTDSVPLLTAAVSFVDALLKSPHAGEYSAMFRHHFEERGVQEKLQTISGQHSEVQAPIDSLVADLSEGDKAEP

SFHTTPHDTMSNYSHMFKSRIRFFSRVLGCLYTVLPGVLPAKMKPISDEVRMASIMRMKNLRDSKRTGSFTPE

EVQSMNREMSALTLGVEPAFFDDMMKRGMFSETRRFVDQAEAIENWNHEELLQAGRNVWTCFGLQMIIYNEEV

RLQDAYVGYSLLYPYTDNYLDDETIPKETKLTFQNLFTQRIAGQDVKARSALEQKIWDMVSLVENVYDRTKFP



DAFNSMISINEAQTRSLAQHSKISLSEETLTDITMEKGGTSVIADGYLVHGVMTEEEALFAFGFGVCLQLVDD

LQDTLKDTEVNHQTLFTYGWTRKQSADVKAYKAFQLLYLFIDPDHYDIDEKGSDLRGALLKMTHTIMLKAIAK

YCYIFTEAFVEALAQFAPIPIQHLQRVNNMARMLQMVRNNQI 

 

>C076_cytoplasmic_ribosomal_protein_L18 

MGIDLEHKHRKNKNRSSPKTEDPYLLLLVKLYRFLARRTGADFNRVVLKRLCMSRTNQPPLSLIKLARFTKGK

EDKIAVVVGTVTDDARLLKFPKLTVCALRFTEGARTRILKAGGEILTFDQLALRAPTGANTVLLRGRKTARKA

TKHFGAPGVPNSTTRPKVANRSRKTERARGRRKSVGFKV 

 
>C077_SPRY_superfamily_protein 

MRGHVDEGEREQEGEGMERRRLVDTGDLRGLLPIMVAIYRGNKDCVQVLLGHNPTLDALQTQVFAYEQRHPYR

AMEKRSVQSLYAVTLNPNDLYRVNLSLDSLEVYNGTDDFGSARANTGVYRQEGRWYFEVELLTGGLAQLGWAT

RQSSFNKSTGVGDTGSSFGFDGFRCRAWHDLKSSPYGQRWKAGDIVGCELDRSNDQISFYLNGQPMGVAFTKI

GDDIKLFPAVSVDATERCRLNFGGRGGEGFRHLPDGCKSLCDLIPEAQARLTHWKLRALHGTFVSEPAMKLPC

MNLGQQRLKLPLAWATVYGGAGAEMFDLLLREASPQAVAGQLRLLAADGAEQGLMPVPHLASLCGNEAVLRWC

VEHSKILGAKGRAQAKPQQQQQLLFDLANDRDRVGATALHYAALGGHLACVRLLVEEAHVPPDTTIKKSTART

LNVIDGHTGVSSVITARPDATSPIGASGITPLHFACQAGAQDVVDYIYQRWLDGQHRGASKKGQRPTALPVDE

HGATPLAYAIQGGHTDLVRHLIAPTAPTSTDASSTDGVDGNAEAAATQNEPGLGWAISMAKHSGSRRATLLSL

AMSAGWVDIARLLIAEVKRRDKRKLKTFVTQRAADGTQLLHSACYFGSVECVDLLLSLRDDVTGEPLIDADGP

DSDGVPPIFYASLSSAACIARLLEEGAPPTVNSGKTVLHMCANTGNVPAVEMLLQGWKENKWGLRDKLDLNAE

DPNAAGSTPLHAAIFSTSALAHKNVAALLDAGVDPKKRLHNDDGSLLLHAARSGTAKAVEELLLRNFDVEEAD

SFGSTPLTAALARQYPTLATSGQQVLLRLLEAGAKVKWGATPLVDVECYINTGSPEENMKSGHTATYYDAGRS

AYQVVVGGHFNGVHPPGIYFLSTHYRAWDATYFDNNVFVNRRGHTCTLVGDTIVLFGGLRYAPLPRTHFNDVY

FISAVNGRVTKPLILGEAPLARESHTATLVGRKIYFMYGCSATAFMDDIVVLDMDSLEWSRPSVTSLKRPSMR

FGHTATLVNDHEIWLYGGINRVVNVAGRTHLVSTDPDWHVFDTHTLQWRTINASVAVPASGKGSPAKLPTPRA

NHTATLVGEEIYVFGGDASQEINELWIFNTRTHVWRQQEVIKDFSGTGLTGHTCELVDGNKLIIYGGETGVIV

RDNVACIETGVLSPASADMAKVWSEREETGDVEFVLPSGQTVAAHRVVLASLSHYFRDLFARQPPSALRKGSG

EKLQVRLGNEVRREHLEIVLRFIYTDVIDVDNIPGFPPSGTHCAAPPFVRDLIDAAKLYAAERLGQFVARLLR

QSMPFHRDTADYEPRSLLAFLNNIEYSDVRLVCEGKIINAHKAILSRCPYFDAMLRMSSSSFFGSESDESEDD

VEELVITDTSHDILQVILRYLYELADENPVGEGAFVTEETAVEVLITAEKYGLDTLKLWCEKLIVEVMEEQNI

PYFLQLGDTYHAPHLRRYCLSALSAQYDHIDAVLRAAPGSAGGVEEQIESDELRAEVLGIVHERRRKRNALLA

DYEDVNDKVYFNTVLPTLADSRQPLGRASAVFGVMVGVAAAWAFLGGI 
 

>C078_actin-related_protein 

MSRSGLPAVVIDNGTGYTKMGYAGNTEPQYIIPTAIATKGIAQKTPAAAPAAGGAPGAAGKNIADLDFFIGDE

AYENSKVYQITMPVRHGQVENWTHMEQFWEHCIFKYLRCEPEDHHFLLTEPPLNAPENREYTAEIMFETFNVP

GLYIAVQAVLALAASWTSKQVTEKTLTGTVIDSGDGVTHVIPVAEGYVIGSSIKHIPLAGRDITNFVLQLLRE

RNEKIPPAETLEVAKRIKETFSYVCPDIVKEFKKYDTEPDKWFKTYEGIESVGKKPYNVDVGYERFLGPEIFF

NPEIFSSDFLTPLPKVVDETIQSCPIDTRRGLYKNIVLSGGSTMFKDFGKRLQRDIKRAVDYRIKRSEELSQG

RIKSKAVDVKVISHHMQRFAVWFGGSMLASTPEFYKVCHTKQQYDEVGPSICRHNPVFGAMTM 

 

>C079_Rab32a 

MGEEGVSEYLYKVLVVGDMGTGKTAIIRRYVNNMYSDSYKSTIGVDFALKEINWDSKTLVRLQLWDIAGQERY

GNMTRVYYKEAVGAFVVFDITRNSSFEAVKKWKQDIDSKVTLHDQPIPVVLLANKCDLVKNPCNEEVMNEYCR

EHGFAAWFTTSAKENVNVDEAVTALVSAISKRTGGTGGAAAAPAPSQQQENIKVAGGQPAADNKSSDCSC 

 

>C080_histidine_acid_phosphatase 

MRRLLTCWTSVAVGAGMGLAAAGQCDGGLTIHATTTKTETATPSLPDVDLKVAPPAAHAATSSPIATGPDGPA

SPLRLQLVLAVTRHGLRTPLSSTDQRNEWRCEHDQLLVQHYADADDALRLTHSDEPLPDHVPANLLTRRKLLH

GRQKLRGNCHVGQLTHLGLEQLRRIGELLRERYVDELRVLPPVFDARTVFVRSTDTNRTIESAQSLLWGLYPP

STRPHGREGVMDVNIVEGAAENMYPRSACARLNQLKKDARATPDYLKHREDRQPFQDKVEAALGRKVNSWDGL

NSTLQTIIRHRLLLPDGVDQDIVDGVEREAGYETAVKFSSPEICRLAIGRFIGDVVDRVQTTVDGEDDVRFAL

YSGHDNTLSPFLSAFNVFDARQPPMASVIVLEVYKDAKDKHWVRFLYNGEEMVVQAPAKGAGAEKGELEPLTQ

RYPVAVVRDAGEAGERREAIALAPHERWRELATSLIPIDYDAECKESAPLA 



 

>C081_cytochrome_P450 

MWGVAILTAVAAVLLAYYLLKPKAAKGYEWAANIPALTLTQGLRLAFSKDTHLLLAEFANHHGPIFQIKNPDG

GVRMLVVTDPPAAKIAMKSEVKGSFYDPFKRFHAPVLFLGEGDWWRKQRRITSPVFSGSSVRALHGIMVEETQ

NLFNALDAKPKGTPFDADDLFCRLTLDVIGRTIYGESFDALSGREVAVQAALAEGLLEIQKRISNPLRNYYTK

GTQRLVENMHIVHSYGWKAIEKRRAMENWEEINDLLTILLTSVDSETGEKMPDEQIARELGAFIAAGHETSAH

TLAWTLYHMLQNPDVTERCRTEVDEVMEGRSFPTHEDLKKMKQLDLIMKESMRLTPVSPMGSARDLNADAEIC

GFAVPKGTSVWVPFYPLFTDAKLWEDPMAFKPERFLDISSSDPKYMPFSAGPRNCLGKAMAELELQIVLAGLL

RNYTFRLTPDAKVEGALEITLKPRGLMVLFERRPATVSDA 

 

>C082_endoplasmic_oxidoreductin 

MHRLPVILLFAVVVALLLGCVTATASPAETAAAVVGDDAVVDGCYCELDTLAQVNHDHLKPLLSQLVNKTFFK

YFKLNLYQECPFWVQEMLCGMQGGCNVCECDENEIPLPWKVPATDKVSSLRSNQFSQRWEEEDGEESKKRDVE

LLPWIWSDPLEEECMSYVNLVDNPETNTGYTDGASNIWKSIYEENCFKPITQTNSTHRDVLDGLCFEERVFYR

LVSGLHTSVSIHITEFYEQDEATGQWTRNETMFWDRVGNYPDRIRNLYFTYVFLLRAAYRASFFLENYDYNTG

NVKQDKQVKDLMRRFLHNELRCEPTFDERQLFDEEEREGSLDELHRREIDKRELKQEFKMHFRNISRIMDCVG

CEKCKIHGKLQILGLGTALKILLEDRTCETLQRNEIIALVNTLYKFATSAEAVARYLSLVKEPTTGSAAGDQV

GANATSGGGWWQQATQMYAAAPKDLLLGLFILSLSSVMGIVRLVMWQMERRQPNHAADVDQDKKDN 

 

>C083_potassium_channel_tetramerization_domain_protein 

MPWFLPLLWKAAVAFPVAIKTIDVALKGGQFYANWAKSRQVLQTDWVTLNIGGALFKTTKKTLLADSSSLFYD

ILGEKNPAKEDVLKAMKGKPGITSTFIFTRTKLKNGKERKTLRLIDHQVERAEMEKQKNILTLKSLSWKVEKK

DGLITVNLDRDPHYFKPVLNFLRYGNLFADAGIDLKGILEEAKFFQVDTLVKMLHKRGVWDEDNKYFKEGKEV

TDAMPGVHAEADTTKP 

 

>C084_histone_H4 

MSHVGRGKGGKGLGKGGKGLGGAKRHRKVLRDNIQGITKPAIRRLARRGGVKRISGMIYEETRGVLKVFLENV

IRDAVTYTEHARRKTVTAMDVVYALKRQGRTLYGFGG 

 

>C085_indigoidine_synthase_A_family_protein 

MQHRAVHRLHTLNGHLTTEYHGEVDAAPTKGQKIARPRLPLVLLPEVAQALAANRPVVALESTIISHGMPFPQ

NLETARDVERVVRDNGAVPATIAILDGVIHVGLSPEGLEKLARAGKQVHKTSRRDLAAIVAGKLNGATTVSGT

SYIANLVGISVFATGGIGGVHRGGEITMDVSADLTELGRTPIAVVCAGAKSLLDIGRTLEFLETQGVAVVGYG

TDEFPAFFTPHSGHKTSCRLDTPEQCARLIHSGKALRLDSGVVFGVPIRKEDAAEASQVEKAIQQAIKEADER

GVHGNDVTPFLLQRVNELTGGESLKSNICLIKQNAKVAAQIASALSVIRAQEKDAGRSKKPKKRKTGRPVVVG

GVAMDISARPYKGEAFIEGTSNPGIITHQWGGVGRNIAECMTRLSLPPLLISSVGDDELGHAYIKWADKMGMP

TQGISFSDSESTGIYSATMQADGELMHAVAGMHIFKTITPEQVLKFRKEIEEAAMVVVDGNISVETMRALVTT

CAASDTEVWFEPTSVVKSLLPAQAGVTAHLTYISPNVEELNAMAAALDGSAMDSARDMDTVVRNASKLLHAGV

KNVLVTMGPDGAILFRLGQEDGHLDAHHFRPDPSRAVVHVTGAGDCFVGGMVWALLARTAGDAEAAIPFGMAA

AKFTVEWDGPVSPLISTRGVIAATTAKPGASSHQPARSAAGALWRDTQVLINTTC 

 

>C086_histone_H2A 

MSSKEGAKTTKKAEGAKKAPRSAPKAKPAPAGKDAAGEGHSRSFKAGLQFPVGRIHRQLKEGRYASRVGAGAP

VYLAAVLEYLVAEILELAGNASRDNKRVRIVPRHIQLAVRNDEELNKLLQDVTISSGGVIPNIHSVLIPKSKG

KGGKAGESLSQEY 

 

>C087_Arp2/3 

MSFVNVGESTTCITCHAWNADRTKVAFCPNNNEVHIYKKQGADWVQEAVLQEHDQVVTGLDWAPKTNRLVSCS

QDRNAYVWTFEQGRWKPTLVILRINRAATQVKWSHDEKKFAVASGAKCVSICYFEEDNDWWVSKHIKKHKSTV

TSVSWHPNNILIATGSTDFKARVFSAWVKGVDERPAPTPFGDKLPFGECLAEYESSGWVHEVAWSPSGNRLAF

VGHDSSVTFIDAPNTQQRLTLSTLPFRSVAFLSENTIAAAGHDCNPAIFNAAGSAWSFTKFVDEEKKAAAAGG

ANAMSMWQQKVDLGTTSNETTLSTKHQNAISNLQPVGGAPGRITSFSTSAVDGKLV 

 

>C088_3-hydroxyacyl-CoA_dehydrogenase 



MGDSLRFDGKVVVVTGAGGGLGKTYALLFASRGASVVVNDLGTSHTGEGAGSKAADLVVEEIKKAGGKAAANY

DSVENGEAIIKTAIDNFGRVDIVINNAGILRDVSFVKMKQADWDLIYKVHLHGAYSVTKAAWPYMRDQGFGRV

IMTSSAAGLYGNFGQANYSAMKLALVGFAKTLAAEGKSRNIHVNTIAPVAGTRMTATVMPPELIEALKPEFVS

PLVAFLCHESTPVTGGIFEVGAGWVSAVRWERTQGNFYDVSKGLTPEAIRDNWAKVEDWTNSTHPASAQDGLT

SIIAHINQLKAAAKAAGGNENVDPSQVVGFEFPVTKVQYTEKEVMLYALSIGAAKNPTDPAELKFAYENSDGF

SVLPTFGVTFPNFSNVLSIPGLKFNPMMLLHGEQYLEIRKPIPVNATLTNHGRVKHLYDKGKGALLVVEADTK

DEKGEVVVHNESYLFIRGIGGFGGERGPSGNENQPPNRAPDAVHKEKTRDNEALVYRLASGDMNPLHADPSMA

AMGGFDRPILHGLCSFGYASRAVLKHFCDNDPANFKDVKVRFSKHVFPGETLVTEMWKEGDKVIFQCKVEERG

EYCITNAAVTVSSAASSSSASASAAAAAASSAPAFKAEAVLNNLSKLLDVAGEAVVKKVNGIYHFHITDGPNG

AKESWVVDLKTGPKGTITRGAPTKPVGVTLTLGDDSFQQLFSGKLNAQQAFMQGKLKIKGDMGLATKLGELIK

QQAKL 

 

>C089_cytosolic_ribosomal_protein_L10E 

MSKGGGKFQRKKEYFTKLSNLLVDYKKVLIVAANNVGSNQLQRVRQELRGKAVLLMGKNTMIRKCIRENLTKN

PDLEALLPYVKGNVGFVFTNGDLSDMRTRIGAVKVKAAAKSGAISPCDVIVPAGPTGQDPAKTSFFQALTIST

RISKGVIEIVNDVHLVKEGAKVTASQAALLQMLNIQPFEYALAVKTVYDDGSVYPVSLLDITDDDIINRFRKG

VANVAAISLRIGYPTVASVPYALTSSFRNLLSVSLATSYTFPQAEKLKDLLANPEAFAAALAAAAPAGGAAPA

TATSAAAPAAAAAKVEEEEEAEDMDAGGLFGGGDDDY 

 

>C090_cytosolic_ribosomal_protein_L17 

MGRGIYGREPENPTKAAKARGSDLRVHFKNTRETAAAIQGLGYRKAVQFLEDVVKHKQAVPFRRYNGGVGRHA

QAKQHHLSTQARWPKKSAEFILGLLKNAESNAEVKGLDVDALYVSWVQVNKAQKQRRRTYRAHGRINPYMSNP

CHIEVILTEKATHVQKPKSDKKKADTTESA 

 

>C091_PARN_nuclease_protein 

MEVTKSNFAAVLPDVKEAIAASDFLSFDLEFTGLTLGGYLDNHPVDLLEERYKKLKENSSAFTITQFGLSAFT

WDATENKYVARTWNFYLFPRPYGWCDRRFTCQAASLQFLLEHKFDFNKFIYEGVGYLSRYVEGKMRPQVEEEI

QKLLDAASQEALPDIVPTNPRDVEFVAGIKASIDGWLQGDGAEPLVLIAPNSFLRRLVYQEVRGNYPELNVEK

VQGTWDNMSISRMSEEEKARRRAELVQQKRDEFEAAIGFRQVWEAMSASRKPVVGHNLLLDLLYSYFHFEDRL

PSSFRNFKVAINKVFPTIFDTKHIAATDPAYKDRLLSTGLGDVYAAVKGGVNVVHAEGFDRYRENEEYAHEAG

FDAYMTGAIFAAYLEQIVGAEAHIEGVPLVASARILQYANTINQYGACSVLRLDRPEDENDFSNVFHVSINQR

PAQAADVMTLFDGIPVQLKWINKTSTWVIINDRSVLPRVWPLVKQQLQTPKARSHGFVVRSFADFKAGKSPID

WPQLAKAALAGLALPLGLAFALHRLSGAAHCSTHP 

 

>C092_cytoplasmic_ribosomal_protein_L3 

MSHRKFSAPRHGSLGFTPRKRAARHRGKCKTFPKDDASKKPHLTAFLAYKAGMTHVVRDLDKPGSRMHKREVV

EAVTILEAPPMVVVGIVGYIDTPSGMRTLTTVWAQHLSAECLRRFYKNWYRSKKKAFTKYQKALAANKARVFD

REVARLKKYCTVVRVIAHTQVRKLNQRQKKAHIMEIQVNGGSIADKVDFAVSLLEKPVPVDNVFGDSELVDTI

GVTKGKGYEGVTTRWGVTRLPRKTHRGLRKVACIGAWHPAAVQWSVPRAGQNGYHHRTELNKKIYRIGKGVRQ

EGGKIVHNNASTEFDLTEKSITPMGGFPHYGEVNEDYLMIKGAVIGPKKRVITIRKALLRPTKRWQLEKIAPK

FIDTSSKFGHGRFQTKEEKEKFMGIRKKDKVVA 

 

>C093_cytosolic_ribosomal_protein_L14 

MVFKRFVEIGRVAVINYGPDAGKLCVIIDVLDQNRAFIDGPSSITGVQRQAIPFKRLALTDLKIKIQKSPRLK

SLVKAYTEAGIQEKWEATSWAKKIALRKKRAALNDFDRFKIMLAKKEKSRVVRQELRKLTKEFHKKENDARVA

AKKQ 

 
>C094_F-actin-capping_protein_subunit_beta 

MGSELDCALDLMRRMPPSSIEDNLAGLIDLVPDLTEQLLSMVDQPLKVAHDSQARRDYLLCDYNRDGDSYRSP

WTNKYDPSLPDGALPSAQLRQLEVQANEVFDIYRDLYFEGGVSSVYCWDLDDGFAAVVLIKKTQDQSKKGQPM

KGTWDSIHVVEVVDKGKNAHYKLTSTVMLFIETETKETGRVTLAGSLTRQDEKDFPVDKVNPHVANIGRMIED

MELKLRTTLQTIYFGKTKDIVNELRQVMPVSVLKSRSALQQQIAGAIGGRGN 

 
>C095_triose_phosphate_isomerase 



MSARRFFVGGNWKANGGQSFVRSLVADLNAGNVPEDVEVVISPPSLYLAQVQEQVRKEIAVSAQNCYHQDGAF

TGEVTASMVKDLGLPWVILGHSERRSIFKESDELIGTKVAKCLGVGLKVIACVGEQLSEREEGKTTEVVFSQL

KAIAANVTDPKGWENVVIAYEPVWAIGTGRTATPKQAQEVHAEIRKWLHDSASAEVAATTRIIYGGSVKPDNS

DELASEPDIDGFLVGGASLKAADFFKIASAANAKKSAKL 

 

>C096_cytosolic_ribosomal_protein_L23Ae 

MPKETKKAPAATKAAPAKAAPAKKAAAPKKDVAKAAPKKDKVNRAAKRAAAPADKKADSAVAKKTTGQAAQAR

SKALKLQKTIKKGATKRVRKVRTNVHFFRPKTLRLPRNPKYPRRSVPRTNKLDQFRVLRHPLTTESAMKKIED

NNTLVFIVDLKANKRQIKDAVKKMYDITAEKVNTLVRPDGKKKAYVRLTGDFDALDIANRIGII 

 

>C097_pyrophosphate–fructose_6-phosphate_1-

phosphotransferase_beta_[0.0795] 

MSEVVEVSTLQRARLAHQPPVTPTLRGRTTLRRHAHPTSSLAQSEEIEKRLPHIFGQPRVELEAASTAGDDAS

HSPLRIGVVLSGGQAAGGHNVIAGLFDYVAAGHPHSKLYGFIGGPIGLVKGDFIVIDAPLVAKYRNQGGFDII

GTGRDKIETDKQLLASRVVCENLALDGLVIIGGDDSNTNAALLAEYFKSHHLKTNVVGVPKTIDGDLKSSLGV

EVSFGFDTACMIYSELIGNIATDANSSRKYYHFIRLMGRSASHITLECALQTRPNITLIGEEVAARKQTLSDL

TNELCHVIVERAKAGKNFGIVLLPEGLIEFVPEVHRLISELNELMAKGNSADVVGEKLTEESRAVFDFLPSAI

RHELLLDRDPHGNVQVSKIETEKLFIHLVTKELKRRKANGQFKGSFSAMGHFFGYEGRCGLPSNFDSNYCYAL

GRTAGALLDHGLTGYMASVSNLTAPPEQWKSGGLPLTALMNMERRKGKNVPVIRKALVDLDAAPYKELLRHRE

KWARGEHYRNPGPIQFYGPASGEVNITLQLEFGQAHRHPKAAL 

 

>C098_TRAP_alpha_subunit 

MRSFLASILCFLLFSFVAINAQSNLTPTNIADLLQEEAVLPTAAEDVVTSYVFPDNAARQFTAGEPVEVLVGF

RNKGSRQYNITFIDASFNFPQDFSYYIQNFSRWEYGMPVQATQEVTLSYMFRPDAMLEPRDFGLLVNVYYKDA

TGRNYTNAAFNGTVDLVEPVVGWDAQSFFAVLAVLALLGVGGFFAYRSLSTWAKKQKSSKKVEYGTKVRQEVE

DDWLAGTAADPALRKRKQQQPKKKVNKSG 

 

>C099_peroxisomal_biogenesis_factor_11 

MSLSKSCKFLAATDGRDKLYKFFHYGARFLSWFCLNTANNAQWAKYWSNIDSVMSDGRKLLRLFKFLSEIEKL

GTIREARPMLLVANLLKTLGMAGYFFFNNLSWAMKFNIVSGDEKKWGKLSFWAWTVGLLFALVLDVVKYRENS

RRQQKALASSSQTELAQLKKEQRELEYAMIREVANLQISTSLVEINPIKSAGVVGLAGVVEAGLASYQIWKKC 

 

>C100_ORMDL 

MKTVDASLEENRNVTWFDSKGAWVAYLSLIIGFRIFLTFVPGISPSTAWTITNLVHALGTWMAFHWSKGAPFT

GSDQDKYAKLTMWEQLDQGIQFSPTRKLLTVVPIVLFLLTTHYTQYNFLMLVINIVALIVLLVSKLPRMHKVR

LFGLNSGPG 

 

>C101_actin-related_protein_2/3_complex,_subunit_4 

MATSTLAPYLNCIRQTLTAAMCLENFASQVVERHNKPEVEARANKELLLNPVVISRNKNEKVLIEGSINSIRI

SICIKQADELETILCKKFMRFLAQRAENFVVLRRKPIKGYDISFLITNFHTESMFKHKIVDFIIQFMQDIDKE

ISEMKLGVNARARIVAQSYLKEFM 

 

>C102_cytosolic_ribosomal_protein_L9 

MKTIVASQVLPLPKNVTVSVNSRVVTVKGPRGELTRRFKHTDAEMEIIGGKKRKLKVTIWFGKRKNLACIRTI

CTHIKNMIVGVTKGYEYKMKFVYAHFPVNCNIPDDGKFVEIHNFLGEKVVRRVHMLEGVKVTRSTEKDEIILT

GNDLELVSQSAANVHQSVLVKNKDIRKFLDGIYVSEKKVIGQE 

 

>C103_Rab11d 

MNSDASDTPDYLLKIVIVGDSGVGKSNIMSRFTNDTFEESSKTTIGVAFATKNMAVETSNDSTKDCKKQVKLQ

VWDTAGQERYRALSSAYYRGAQGALVVYDITSRESLDSIPKWLEEIDKYCTQDVVVTLVGNKLDLSENRCVSV

EEGKKVAARENMFFIETSAKDATNIEKAFTHLIKEIIQSNLSQANNDGKIAGKAPSDTGITLKPPEEPESDPN

APPQPGCSC 

 
>C104_Sar1 



MYLFDWFWGVLSFLGLYHKSAKILFLGLDNAGKTTLLHMLKDDRLAVHYPTFHPTMEELTLGSIRFRTYDLGG

HTTARKVWKDYYADVDAIVFLVDSVDRDRFPESKRELDGLLSADDLKTIPFLVLGNKIDIPKAASEAELRQAL

GLHQTTGKNKTSLGDNIRPIEIFMCSVVKRSGYGEGFRWLSNYL 

 

>C105_Nop56 

MVLYVLYESASGYALFERIESEEIADESPELQRSIQDFGRFSRIVKFKSFVPFVSAESALENVNAISEGLVHD

VLKNFLELNLPGGGKKKSKKVELGVTDEKLGGAINDSLEHVACVKSKAVAELTRGIRLHFAKFIKEFKEGDYE

KAQLGLGHSYSRSKVKFNVNRADNMIIQTINLLDTLNKDLNTFSMRCKEWYSWHFPELVKVVPDNFQFARVVK

FLKNKAEADESKIPGLVDITQDEAKAKEIIDAAKASMGTDISDLDMLNIEKFADRVIHLSTYQQQLQEYLSKK

MHVIAPNLSELVGEHVGARLISHAGSLTNLAKYPASTVQILGAEKALFRALKTRGNTPKYGLIFHSSFIGRAA

AKNKGRISRYLANKCSIASRIDAFSDVPTTKFGQKLNAQVEERLKFYDTGALPRKNVDVMKEALSEALTEADQ

KQREDGMDVVSTTAESTDKKRKRKAAEKDDSDSDEEESKKDKKKSKKAKKSKKEEEKKKSKKDKKKKKSKH 

 

>C106_strumpellin_family_protein 

MQGEDFLSENNVAGQTILRLVSRGNAIVAELLRLSDNIPPPFIVPPLDKRKSVTKRPYDDIIFDFKYLKNQEL

YDTRIETNPELSDLDLEFRDAHIDILRRFYQLFESVYKYITDFLKYIEDMEEGVFIQQTLEAVLLNQDGQQLF

AEAVYLYGIMLFLLDQRIGGEARERMLISYLRYKGHTDLPLIDEVCKLCRNTGYVPGQPKPPKYPEDYFKRFP

LPATVVEMIIGRLRSDDIYSQMQCYPLPEHRSTALATQAAMLYVILYFAPQLLSSEQASMREIVDKHFADNWV

ISFFLGYTVDLSLEWERYPAAMTALNNTIGIPNVKILAKRHWDKIPKLQQEIQHYLTEGVLNEEFVLSSHGQL

MNCLRHTNTTLRWLMLHYTTTNRKLREVITLTEIKLDGVLLLLLNVAQLEFMLKNLFQKLLDDKDDKWNESRA

QGAERMSELGEYFSGDKPLTRVKKNENLQKWFVTIGDKIKDLDYHDSTAAGRKIQQLMEALKEVEQFEQIESS

LQVKQFLSDTRELLAQMLKIVNIKEQYLVMMSSVADISYGFQLIDEYIPLMQERIKRDPSSTIKLRATFLKLA

SILDLPLVRIVQSNSPDLYSVSEFYSGKLVLFVRRVMEIIPKSMFFILNDIIELQTHKIKELPTRLEKVELKD

FAQLDERNQLAKLTHGVSKFTEGILAMQTTLVGIIKVEPKQLLEEGIRKELVFKLASAMDKILIFKTGKIDEF

ESRLKQLASQLDGFSRSFQYIQDYVNIYGLKIWQEEFSRIVNYNVEQECNSFLKTKVYDHQSMYQSTAIPIPR

FPSVDNSVNFIGRLARALLQHTNYNNTIFLDQMSAWYDKDGRELIGIRTFDLLLRSVGVFGVSGLDRLLCFMI

VKELQTFVATVRKMMDKNMSKFLTDFTKELSPTSTLPTNTVKLYNTAVNYTSKLWPIFMSTTSRIGQMQLLRR

QIANALNWLTKLDSNSLSLNLTVINNALISDIQQHYQNPEKPYPGEDNPLLSELTRYLETAGIHDPYTKIYIT

TSSLEGFPVLMFLFVASQMPKFTYNRSLKTIMAQKPKDKGSVDAIPFVVGVITLLKQFHSVYTQQFLAYLGQY

VRSLINITVGGDDKGRTQDYPVEVVNILLFLEEFCRYSKMDRKVVEGYLPPYVFDQFTH 

 
>C107_cytoplasmic_ribosomal_protein_L15 

MGAYKYVQELWRKKQSDVMRFLARLRCWEYRQYPMVLRVSRPSRPDKARRLGYKAKQGFVIYRVRVRRGGRKR

KIRKGRVHGKPATQGVNALKFQRSLRSVAEERAGRRCGNLRVLNSYWVAQDATFKFFEIILVDPFHKAVRRDP

KMNWIAAPTHKHREMRGLTSAGKKYRGLRGKGHNYTKSRPSRRAVWKRNNKVSLRRYR 

 

>C108_Rap1a 

MAQKAASSHNEYRIVVVGAGGVGKSALTVMFIQGTFLTKYDPTIEDSYMKQVEVDGVACTLDIMDTAGQEEFG

ALRDQYMKTGQGFLIVYSITTLTSFEAVTKFRNQILRVQEDRLDIPIILVGNKKDLEEDREVPTEDGQALSEK

FNCDFLEASAKTNTNVNEAFFRLVHRINKWREKHPQQAPKPKPKKKKGCSLF 

 

>C109_peroxiredoxin_homolog 

MARMGLVALLLVAMAMTVLAVCPARVQKPAPAFTADAVVGSDFKSISLSDFVGKYVVLFFYPLDFTFVCPTEL

TAMSDRVEEFKKLNAEVVAVSVDSKFSHLAWTKLPRSEGGLGEMHIPLVADITKQISRDYGVLLEDGPDQGVA

LRGMFIIDTTGVIRHITINDLPVGRNVDETLRLVKAFQHTDKHGEVCPINWQPGQKTMKASPEESKEYFKDIQ

L 

 

>C110_hypothetical_protein 

MQIVKFAIVALLVCFFVAAVFGQGRGGQDYETAAVTDDINEYHYGEIRQAVADHYDQRRRGGKDIDVDIDIKK

LEIEFEKNFFIVIKKGRS 

 

>C111_asparaginase_[0.0260] 

MEAPSDSRAAAALLPPPSDVGLHKPPAAELVVDDHRRKPDILIIYTGGTLGMKKDEAGSLRPVRGYLNSQLAA

IEATKDPRVPTFDIINFDPPIDSSDMEPADWISIATVIEKNYWDYQGFLIIHGTDTMSYTASALSFMLENLGK



IVVLTGSQIPLENSITDARRNLIASMIIAKEVDMPEVVIFFNNKILRGNRSTKADNWGVAAFESPNYPPLGVL

GVDIHIDYQFVASPPKGRFRVWKNFNTRVAVLHLVPGFDVKAVENLLLPPLEGLIVKSYGSGNAPSRKRDLIN

ALQKAIQRGVVVIITSQCYKGRVRRADYETSLGTSGAIIGCDMTTEAAVTKLAYLLGKGYPRETVRQLMLDSL

RGELTVEEAKAQL 

 

>C112_hypoxia_upregulated_protein 

MALSTRTLLLLVVGVSLAICFLPTARSLVFGLDFGSRWVKMSVIRGNSFEIILDAQTKRKFMSGLAFHDDERF

FAADAEKVMPRSPQHTYQYLSQLLGKSHNSSVVEALKPHLLYADEIVPNGERGTVAIRYNENTTFAVEDLAGM

VFNFARETALAYVHSPVADVVITVPPHWTAEERAAVIEAAELGGFHVLSLINDGTAIALHYAFGKRFEEPKNV

IFYDMGHSNTRATLVEYHSIRIKKGAKNVTQPTMKVKAVTYDTSLGGRDFDYRLAEHLAGVAVTQMAAKGIES

SVDQIKANKRAWARLMTAASQAKTVLSANMETYAAVEGLVGSYDLKTTVSRAQFEEMCEDLFARAATPVKEVL

AAANTTVEEVGSMEVVGGSVRIPKVQAVLKQTLGLPELSKTLNGDEAAVLGAVFYAAHLSTSIKVPEHKIKDI

TPYGVTATIKLARPADALEASDKEDSVAGNQDGKGDDDDDDDDDDIDEQAEDETGTVTKVLSLFKPFGRVGAK

KNVSFKKNVSNFTVELAYDDEAKLPEDAPRQLARFTVEDMNKLKKYNYTGKPKVTLAFRLTTSGLVELETAEA

EVVVIKYPEPEPSAKSTPAPTPEATEEDKAEAADAADEATGEEKEDSAANKEDEEAEKEEVAADDEEAEEESK

KKEKDEKKPKKEKKPKKTVHKIALAVVTQKLGIPERTYVEKSRARALLKQWEAKAVSKREKADAKNDLETYIY

DTKEKLWDDELEKVSTEEQRDEAREALGAAADWLEDEGIDVSVQEYKDKKAELVKLASAIFERKEELTKRPVQ

VAMLSYMLNHSRSSLVGITERLKVEVEERDEVLDLIEETEDWLKSKVKEQEGKEPHEEPAFKSEQVQAKASAI

EKTVRKLLKRKPRPTPTPATSSWPYTAADDDNKAAEETTETGEEASYRGQEEVVPPKEEAGEDIL 

 
>C113_transmembrane_protein_TMP21 

MMTRRTTFVLVVLVIGLVLGVHGIKFDISPNTERCLKEELSRDVLVLGNYSVEQQQPSLRLHFTIMDPSKGEI

FAKDADEAHFSFTTENGGEFLFCFNDITDQSRLAYGYSRRVALELKTGVDAKDYTELAGKENLSKLEVEMRRI

EDGVAEILNDLKYLRRREERMRDTNESTNSRVAWLSIFSVVTMVAVGAWQIYYLKRYFQQKKIL 

 

>C114_Pex11 

MQDPNFLKYINTTIKLLSTHSGRDKVAKTLHYASRIWIWHLQNKGKKERADQIESFRQAIGNSRRVGRFFSLL

NSIPSIYQLVFPDPRTKDRESDLFRFLLVVANVSDMLYYVSDNLTYAAKYGFIKLSPETNYFWEELVGSWTWF

VSMIVYIAHDIKTYLKLQQQRLRLEHQVMKDSTTAKASASALAATDEEIFNNRLSLIRNLADMQLAIYFCFPN

STWSSQWVGLFGVINAVTGGFQIWRGFHKAS 

 

>C115_cycloartenol_synthase 

MEGFESGKEATDLRRWKLKVDEGRQVWHYIDGDEPVQQSLTDKYTLGLLSDEDVPPTDPASTPLEAAEKAVAF

YQQIQSEDGHWAMDYGGPMFLMPGLLIACHVTGVELPRPVQIEMVRYLTNRQNADGGWGLHIESPSTIFGTGM

NYTAMRLLGVPMEDDRMKRAREFLAANDGCKGIPSWGKFWLAVMGVYDWEGLHPIPPELWLLPYMLPIHPGRW

WCHCRMVYLPMGYVYGRRITAPESPLVLSLRKELYPNDDYAKINWYSIRSYVSPLDLYYPHSTLLECLYVILD

NYEKVHSSWLREKSVLLTAEHVAAEDKFTDWVCIGPVNKTINMLCSWHAQGKDSKEFQRHVDRVPDYLWLAED

GMKMQGYNGSQLWDTAFSVQAIIETGLGDQFQECLQKAYSYIDITQVREDVEQMEYFYRHISKGAWPFSTRHH

GWPISDCTAEGLKASLLLKQFSWVTPFEDQRYFDAVNVILSLQNSDGGWATYELQRGPSILEYINPAEVFDAI

MVDYPYVECTSACVQALTMFVQHYPRHRATEITTAVKKAVDLIKSKQRPDGSWYGSWGVCFTYGTWFGVEGLM

AAGEPSDSPYIQRACQFLLSKQNHEGGWGETFESCSTKQYVQNEETQVVNTAWAVLTLLKAQWPDRRPVDRAV

QVLMKRQLPNGNWPQEDIKGVFNANCAISYTAYKNIFPIWALGLYEHTQPQSQKTAKL 

 

>C116_probable_myosin_light_chain_kinase 

MGCPGSKEAKDNGGGGAKPSKQVNDAKPEKPVEKPSAGASEAKATDDKKKEPPAERVIPQGEPIKLDELDEDF

ILFEPIEDHYELGEEIGKGGFSVVYKAVRKSDHAEFAVKCIKKKMVEGDDIKLLRREIQIMKKLNHPNILKLY

EVYEDDEQFYLVMELVKGKELFDKIVERGMYSERDAANIILQVVSAVRYLHENGIAHRDLKPENLLSAGEEEN

EIVKIADFGFSKSFADEGEKLMTSCGSPGYVAPEILTAESYDKSVDMWSVGVIIYILLSGYPPFYADSAPALF

KKIMDVKYDFDDSVWDDISDSAKDLIRNLLVKDPSKRFTASHCLEHAWVRGSAANERQILKMNRDNTKS 

 

>C117_hypothetical_protein 

MMSRIAVCIGAFVVLLVASALAGPVTLNGAKISATFNPTGGSVKIWETGTNRIFTHSFTKIQEVAADGGVVNA

VNSFADLTFNDPTTPQQETFQGVNSTVVSLSGNVNVAVAGSNATTTANVNVRFYVFNDEGKITYGTKTYPVAP



GSIEIIYTISGWPVEDTGNKLNFFVRIGTPGKTASWNSPELRFFDGASLIFAPDSANSNGQAAVKVTPTMGSG

AVNIQMQFQAANSIEYDPLWSVEGESSSAATLSPFITSVLF 

 

>C118_phosphatidylinositol_synthase 

MNPIYFFIPNLIGYVRIALAVVAFMYAMTNHKLFFVCYLLSELLDALDGHAARYYKQSTKFGAVLDMVTDRCS

TSCLIMILGLFYPEYMAFFLFAVALDITSHYAHLYSALSRGAKSHKDIDLKSQNWLLWVYYTNRTVLGVLCLF

NEIFFLGLYLCHFELGPLVANTGLGVWQIVTLVAFPLSMIKQLMNLIQLRQAAMDIAELDLAERPPKRLRRPG

TNSK 

 

>C119_transmembrane_protein 

MVWDCVQIFAISLASAVTAEVLSWLLIYRTESYSSLQGKVEKLTKKLEKKKDGPQSIDKKKSRDKRIVQYEQQ

LQEANRELTQSKMKSMFVIGITLVSLFGVINSSFGGLVVARLPFEPMPLVRSISHRGLLGVDYYECSAAFIYA

LCSMSLRTSVQKLFGWAPPPGQDSMFGTPGTH 

 

>C120_Rab21 

MTTTNFKVVLLGEGSVGKTSLVTRYVQNTFNERHVTTIQASFLTKRLNVDGSRVNISIWDTAGQERFHALGPI

YYRESHGALLVYDITDNSSFVKVKNWVKELRSQLGMSVTLAIIGNKVDLEKSRAVNKEEALSYAQSVGAKHYD

TSAKLNKGLEELFLDLTRRMLEANKDGDSGRGAAKKDSILIDYEESQNTGAGGCSC 

 

>C121_cytosolic_ribosomal_protein_L12 

MPPKLDPNAIVELIVRVTGGEAGGVASLAPKVGPLGLSPKKIGDDIAKSTQEWKGMKITVKLIIQNRQAKVEV

VPSAASLLIKALKEPPAPTNQKKEKGAPGPKHDGNLTFDDVIEVAKTMRARSMARTFAGTVKEMLGTCVSLGC

TIDGRGARDMQKAVDDGEFDDRLAQFD 

 

>C122_Rap1 

MNTLKIVVLGSGGVGKSALTVQFVQGIFVEQYDPTIEDSYRKQVEVDGKQVMLEILDTAGTEQFTAMRDLYMK

NGQGFVLVFSIIAISTFNDLPDLREQILRVKDMDSVPMVLVGNKCDLQDQRVISTDQGQQLAAKFGNCSFLES

SAKTKTNVSEIFYDLIRQINRNKKPDGDSGGKKKKCLLF 

 

>C123_Band_7_protein 

MAARGRNPNGGFNWGLVVGPLLLLALVIVFNGVHQIPEGHVGLYWTGGALQDTISPAGWAVKLPLVSQVVNMQ

VTLQTDTVTDIPCGTSGGVMIYFDKIEVVNQLAQDHVLTTVRKYGVNYDSTWIFDRIHHEINQFCSSHTLQEV

YIDLFSTLDEALSESLQMDCNKHDVGITIIAVRVTKPRIPEEVRKNYEEVEKQKTSLLVAQQQQLVSLKKEET

LKQQARIQAEKEAEVAIINAQREASVATIVAQKEANVSLINLEMTIKEKQAQQQRQAIDDQIYVANQKAVAEA

AHHRITLEAEANALRLTPEYLRMVLYQSLANNTKIYFGEKIPQMFLDWAPGDSHMFLPQQQQQASKTVPVRAK

EVPAASKGPAASPAAQQ 

 

>C124_acyl-CoA_oxidase 

MERTPTTTSSSSAVRRVRMTEAHLRAPLQQQRQELEGASAAAEGAGAALRTHWTFAPTFDVREMTRLLDHDNH

DMRQRFRAFAKHPLFLVQNNIPLDKEREVALQRLQLICDSDFLSVTDFSSNPKRIFAAHELTGLVDGSTATKM

TVQFNLFGGTVLKLGTERHHKLLLKGIDSLKDIGCFALTELGYGNNAVEMRTTAEYDAATDEFIINTPSVLAQ

KYWITNSAIHAKWAVVFARLLIHGQDYGVHAFLTRIRNDDHSVCKGVRVEDMGRKMGMNGVDNGKLWFDHVRV

PRLNLLDAHSQVAKGGAFTSSIKSARGRFLTVADQLLSGRICIASMLIGGSKTSLLIAIRYASSRLAVGPTGK

SDTPILAYQLQQRALMPLLATTYAFNFGLDYVKDYFERTTVGDLKGDAMASKWLVILCCALKPVVTWNANEVS

LVCRERCGGQGYLACNRFSDAVGGAHAGMTAEGDNAVLMQKVAKELLDMLRAGQVNPRSRDDSIKQDLRSLEY

LGYLFDLRFGQRLLGLATSLQRQLGAGQPLFDVWMKQESDAIQATAKAYAEHVTIGRFGKNVGSSGPALQPIL

ADLYRLYALTSIEKDLPWFLCHGILTIGQGREVGDAVRALCSALAPQALHLTDAFGIPDYVVQAPIALDWQKY

NLVDNKGECVDYLKEEFRL 

 

>C125_5-hydroxyisourate_hydrolase 

MEMMNAATSPERALSLRSSANRRLWTVGGHLDSSSPLISQRHVAAADAGAHSAPSSTTTATTSTNGSRKFLSS

LSSHALDTTLGKPASSLPVTLFRLRPSTGAVESNEEWEALFGAATDADGRVTSATFPPIAAGTWKLRFDTSAY

FQRIGVAKFLYPYVEIVFQVETGQHYHVPLLLSAHGYSTYRGS 

 



>C126_myosin_II_heavy_chain 

MAAQRRRKGGEVESDYIKYLKYKNTGFQVSASDKTLAWWPTKDADRAFCHVEVTKDDGKNFTVRLENGEEKSQ

PKNEKNFLGVNPPKFDGVEDMGELGYLNEPAVLHNLKKRYDADLFHTYSGLFLVVVNPYKRLPVYTPEIIDIY

RGRQRDKVAPHIFAISDAAYRAMLNTRQNQSMLITGESGAGKTENTKKVIQYLTAIAGRAEGGLLEQQLLEFN

PILEAFGNAKTTKNNNSSRFGKFIELQFNAGGQITGANTFIYLLEKSRVTAQGAGERNFHIFYQILSKAMPEE

LKQKLKLTKPEDYFFLNQNACYTVDDMDDAKEFDHMLKAFDILNINEEERLAIFQTISAILHLGNLPFIDVNS

ETAGLKDEVELNIAAELLGVSAAGLKAGLLSPRIKAGNEWVTRALNKPKAMASRDALCKALFGRLFLWIVQKI

NRILSHKDKTALWIGVLDISGFEIFQHNSFEQLCINYTNEKLQQFFNHHMFTLEQQEYEREKIDWTFVDYGMD

SQDCIDLIEKKPMGILPLLDEQTVFPDADDTSFTKKLFQTHENHRNFRRPRFDANNFKIVHYAGEVEYQTSAW

LEKNRDPLEDDLSNLCKKSSVRFVTGLFDEDLMPSFKAAPAEEEKAAAGGSRNRSTGRGKGGAQFITVAFQYK

EQLAHLMSMLSSTAPHFIRCIIPNLGKKPGVVSDQLVLDQLKCNGVLEGIRIARKGWPNRLKYDEFLKRYFLL

KPGATPTSPSTKDAVKDLIEHLIAKEPTKVNKDEVRFGVTKIFFRSGQLAAIEELREQAISKMVVSIQAGARA

FLARRMYDKMREQTVSAKILQRNIRAWLELKNWAWYQLYVKARPLISQRNFQKEIDDLKKQVKDLEKELAALK

DANAKLDKEKQLAEEDADKLEKDLAALKLKILDLEGEKADLEEDNALLQKKVAGLEEELQEETSASNDILEQK

RKLEAEKAELKASLEEEERNRKALQEAKTKVESERNELQDKYEDEAAAHDSLKKKEEDLSRELRETKDALADA

ENISETLRSKLKNTERGADDVRNELDDVTATKLQLEKTKKSLEEELAQTRAQLEEEKSGKEAASSKAKQLGQQ

LEDARSEVDSLKSKLSAAEKSLKTAKDQNRDLDEQLEDERTVRANVDKQKKALEAKLTELEDQVTALDGQKNA

AAAQAKTLKTQVDETKRRLEEAEASAARLEKERKNALDEVAQLTADLDAERDSGAQQRRKLNTRISELQSELE

NAPKTGGASSEEVKRLEGELERLEEELLTAQEARAAAEKNLDKANLELEELRQEADDAARDNDKLVKDNRKLK

ADLDEARIQLEEEQDAKSHADSSSRRLLAEIEELKKRVAKETSDKQKAQDQKANYQRENESLKADRDSIERRN

RDAERQVRDLRAQLDDALSRLDSEKRAKEKSVEANRELKKVVLDRERQSLESLSKFNSALESDKQILEDEIGD

LHEKNKQLQAKIAQLQDEIDGTPSSRGGSTRGASARGASVRAGSARAEE 

 

>C127_protein_disulfide_isomerase 

MRQTWLVVVLVVVGLLAVWCTTSAAAGASSDVIELNDDNFEHLTQATSGSTTGNWLVEFYAPWCGHCKSLAPT

WEALATELKGTVPVAKVDATLNPLVKKRFGIKGFPTIIFFKQGKQYVYTGGRSLEQLKAFALSGHESVASAPI

PAPVSAMDQIIEMLNEDVQHLANTKKLAVGAIFVVGGVVGLFVGFVLGRLTSSSSASKTSTKRE 

 

>C128_D3,D2-enoyl-CoA_isomerase 

MGFTAITTEVKEGVLILRLNRPSRKNAFNHEQYEECIVALAQAAKDENVRAVLFTGAGDYFSSGNDLANFLRA

DSTDTTPAKDLLTRFVNAFILFPKPIVAAVNGPAVGIAATILGHCDLVYGSETCSLHTPFMQLAQSPEACSSL

LFPESMGALKANEMLLLGKKFSAREALKANLLNEVFTEKGDQFTEKVFAIARQLASYPPEAVQLSKRLIRNNR

RLALLDAVNKEEVELLGERWVSAECIQAVMNFMSRRQKASL 

 

>C129_hypothetical_protein 

MVHQAIVIYSIPASLLFLTWLVLFGVVPAFDTLLPITAVGMLIWTKIEFDKVNKLKAQAAAMRKANKAAEDAA

STNATAGNKKPAAKKQAKKAD 

 

>C130_allantoicase 

MAAAAQVSREGPIPAFDEYVPPAYLAALRSHPSMVTVGGVEGLQLATAPEAYADLLSPQALNFAVDLYRRSLT

FQHALQPALAHRKMKRNCLNRAASALAEASSQHKNQAKVALQDVRLDDGTVALGYRPDTKGLRDDLSWKVAPI

PASFARFHDTITAPPAALPIAKALGCGVHFLMVDFEDSSTVAYESLLAGLHACTLANRRQLVATSPKGKRYAV

TDDGKPISTEMLLRFEGLHLPNAHFLVDGFPMPAHIVTIALYLYHNWQPLQRIGKTPAFYIPKLETFEEAAYL

AELFRAAEAQLSTASRGAYRPGALRCLAIVENVFAAYQKEEILFALRDYIVGLNCGWHDYMASIGAVHQNLPS

FTMAPKSNLRIVVEHLEAYQMGVVDACKRRSAIPIGGMNGMVPPRGPHAKASWERIVPAFAQDFNVQVDRGLE

GCWLAMPKLAPVILKLIADMEERKRKQSPEQRKAEHMKIVERIRQITHEKMLVSGLDYEVSKEEDCERNLSDA

IQYLTSYLAGNGYVPITKTFPDGVPVTLVEDAATLERSRRELWSMLRYGKEVLLANGQKVPLSRELLDKLVKR

VVQKVKANKLDVPFNAHTKIPLDVAVHIVYQLVTSPQPADYFTVFATRYLLAPFKLDLMEVERLGNVDRFPFL

RMDNLMKGAELLFISNESFAPASNLLKETYPIFVPHSFGSEGQIYDGWETVRHNMYPPDFVILKLDAPSFVHG

VNIDTAHFDGNYAPGGSVEGLVLVERNKRLLQKWVTLVPHSLLKGNSRNYFASIATTVPVVSVKLNNFPDGGI

ARLQLFGAKTDEKVADMSNAEWTHLVAHEWIGKLQPTTGFPAHFQPPENSALDVAPPAPVTERQLKEALPSSF

AWGKGDGLVDVSVDAPGGGGKVVASSSAHYSVPSNMLKAPRALNMGDGWETARMRGQPDYGVFHLEGPVLSDY

NWTLFKLSQECVIKKIGVDTLHFKHNNPIAFSLEGCYEPGLTKDNYHSRGIKWTSLVKPKALQPHLEHPFDAE

HEGRVTHVLLKIYPCGGISRLRLFGKPAKASAL 



 

>C131_cytosolic_ribosomal_protein_L4 

MASRPLVQVHGGEGAGATVLLPAVFTSPIRPDVVQEVHSALAKNRRQAYAVSRRAGMQSSAESWGTGRAVARI

PRVPGGGTHRAGQGAFGNMCRGGRMFAPTKTYRRWHRKVNVNQKRFALCSALAASAVPALVMARGHKISQIPE

VPLVVATEAVKDVTKTKHAVALLKKLNAYEDVEKVKDSRKIRRGVGKMRNRRRVQRRGPLVIYDQKSPLVFAF

RNIPGVELCSVERMNLLQLAPGGHLGRFVIWTKDAFEKLDAIYGTYTKKSTEKTHFTLPRPLMTNADLTRIMT

SDEVQSHLRKANRKPTRTIRKKNPLKNRGVMIKLNPYEKTRIRNQILQEKARAEKKDAILAKKREHFKKSKQI

KKQRAEYYKALLHNPRVYEGIYKKPEVTEEAADQ 

 

>C132_actin-binding_protein 

MRQIITISLVFLAVLALVHVAAGQGIPSTAVRNFTYTGFVARDELDFGVEFNPVFGPENLKLMFYDPLGGDER

IEVGAVWYKRRAHLESFNVTFTVRMSNLSHTGVGNPDGFALVVQNHRANAFGAGAGGIGYGATPDYEDLGVRR

SVAVEFDTYLDENLGDPNSNHISVHHTTPERVHNSAHEETALTPPGAVTNIPGIAGFTHKYNVQYIEKQLSVY

IDDSASPAYQTTIDIPSIISLNSSGAFVGLTAACMSTCEDVEVLDWSFNYVAILDATKSFVTNVKNNSVAGRT

SSFTVQGVDTNGYYYQTGGDASKWTVEFTRVSGSGSVVSPSVNVVDKNDGTYTISYAPTSAGVYDVTVYYNAN

ALAGMPFRITVDPGAVDATKSDILGNINGGVAGQPLNITILGKDAFNNVNPNNNPPATFTASFNNGGASASSS

FIGNGTYLIQYTLTTARTYTMTVTYNGTAQQVKGSPFNAVTITPALPEPSASVASGTGIVGGTAGTTLTAVVL

VRDRFQNNITSNLPAGYQLTGFWDKPAAGNNVTFTVQPDGTLAGSYAISTAGTYRLTIVMAPTGLPISGSPFP

VTISAETITSAAQSVATGAGLTTASAGNNASFTVQARDQFGNNMASSDASIAVSFSDDSGVPLQIAHTAVQNS

ADRSQWIVSYVPTNALSTRISVSLNGAPIKASPFIVNVHPGTLDPKNCFAEGLGLATPKTKVPLSFVVITADH

FNNRLKSGGATIDVTLKEMKSGATVTGSVQDLNNGAYNVGFTLTRSGTYNITINANGVPIGKDTKYSMVVPNE

GLGALGWALIVLAILALIAVVGGGAFWYLKYYKARSDYDEIGA 

 

>C133_microsomal_signal_peptidase 

MQKRKQAPPVVFTPASEAVKVDVYDQNAVKQLLDDVIMTYVLETRGLEEDLTYSNYKLALGGLSCLVAIASHA

YPAPFPENAWVLKVCVVSYIVLSVLLQYVAFYMEGNTILATRPTQRGGTNNKKLIKPINVQTYFPKCEEAFIV

QVTTTQGKPASHSISSSIGRWFQPDGTFIREAFISDLDQLFTTVEDASD 

 

>C134_malate_synthase 

MNNEQRTTLLVRHGIEILGPIEKGYEQVLTVDALVFVAELHKRFDARRRTLLAARDERQSRIDAGEMPDFLHE

TRHIRESEWRCGSIPEDLKDRRVEITGPVDRKMIINALNSGAKVFMADFEDSSTPTWENGITGQINLYDAIRR

TISMKVGEREYKLKNQTATLMVRPRGWHLDEAHVLVHGKPVSGSLFDFGLYIYHNGHALLSRGSGPYFYLPKM

ESHLEARLWADAFRYAEQRLDIPHGSIKATVLIETILAAFEMDEILYELRDHSAGLNCGRWDYIFSTIKKFIN

HKDAVFPDRALCTMRSHMMASYVDLLIKTCHRRGIFAMGGMAAQIPIRNDNAANQAALAKVRDDKLREVKAGH

DGTWVAHPDLIPIAMEIFNEHMKTPNQIHVRRDDVRVTSDDLLKFPKGDITLNGLRDNVRVCLVYLRAWLSGR

GCVPINNLMEDLATAEIGRSQVAQWIRHGVKTTDGTQVTISLALKILKEETDALRGSTPASKTPSGAADSLAL

AHDIFAKVIVAAPATFYDFFPTLAYQHILTLQPPFHPRF 

 

>C135_cytosolic_Hsp70 

MSKEVCVGIDLGTTYSCVGVWQNDRVEIIANDQGNRVTPSYVAFTDSERLIGDAAKNQVAMNPHNTVFDAKRL

IGRNFSDPIVQADMKHWPFKVVQKPGDKPFISVEYKGETKEFSPEEVSSMVLIKMKETAEAYLGHPINSAVIT

VPAYFNDSQRQATKDAGTISGMQVKRIINEPTAAAIAYGLDKKSQGEMNVLIFDLGGGTFDVSLLTIEEGIFE

VKATAGDTHLGGEDFDNRMVTHFIQEFKRKHSKDISGNARAVRRLRTACERAKRALSSATQTNIEIDSLFEGV

DFYTSITRARFEELCADLFRSTMDPVEKVLRDAKMDKRTVSEVVLVGGSTRIPKIQQLVTQFFNGKEPCKSIN

PDEAVAYGAAVQAAILSGASTEGSVLGDVLLIDVTPLTLGIETAGGVMTALIPRNTTIPTKKTQVFSTYSDNQ

PGVLIQVYEGERAMTRDNNLLGKFELSGIPPAPRGVPQIEVTFDIDANGILNVNAADKTTGRSEKITITNDKG

RLSKEEIERMVKEAEKYKNDDENAKEKVEAKNALENYAYTMRNTIRDDKIASKLDSGDKSKIEEAVDAAIKWL

DTNQTAEKDEFEHKRKELEDLCNPIFTKMYQGAGGAGGMPDMGGMGGGFPGGAGGFPGGAAPGGGARPSGGSS

AGPKIEEVD 

 

>C136_Rab7 

MSKKKILLKIIVLGESGVGKTSLLLRYVERKFTMNTKSTIGANFLTKEVEVDDKVATCQIWDTAGQERFQGLG

TAFYRGSDGVIFVFDVTQRRTFEELEHWKEAFLIQVGQEGNKDFPMIIIANKIDLKEERVVSRKELQEWCAQY

GLKFFEASAKEDENVEKAFEEITRLVISKMKPEDIMYDTVDLSVGEKKEDRGCDC 



 

>C137_cytosolic_ribosomal_protein_L10 

MGRRPARCYRYCKNKPYIKSRYCRGVPEPKLRIYDLGRKKAGVDEFPFVAHLLSWEHEQISSEALEAARISCN

KYITKMAGKDSFHMRVRVHPYHILRINKMLSCAGADRLQTGMRGAFGKPAGCVARVKIGQILFSVRSKDNSKA

HVIEALRRAKYKFPGRQKIVLSNKWGFTPLQREEYLQLKSEGRIIPDGVNAKVVKNKGVLGF 

 

>C138_hypothetical_protein 

MGRATAVLSYTLSRVAFVATHVVFAYWLNYLLNDPLNLGLVTLDAKPPLPAGQCEHFVVGNAVSNLLWFALWW

GTHSILARKAVKQALGLWEHPLERPLFATVAWVAWGLNVHTWRPVDTCAAPWDPLAVSPYVWAASGAVFAAGV

VLIVGLLWSLPDHVFGTARYQYDQGKRPHGDLILRFPYGLVRHPAAAGFLWCYAVLPAWTVNHLFLAGLWITF

IVVATGLEEGGLKGDDEFGQRYEAYRRSVAAFHPSWAALKNILGIAPLKIVGSSGSKKKKSNGAAKEKEESAS

SKKKKQP 

 

>C139_aldose_1-epimerase 

MNQGKGGLERVVIGHAATGASAEVYLLGAHLTSFIPKRGGADLLFVSQKAEFAEGKAIRGGVPIIFPQFSDMG

PLTKHGFARTALWEVASAADSEVTLVLRSSEATRKLWPHDFEALFRIALVPHGEEAALETEFTVKNTGSSAFA

FTVALHTYFAVKDIHVTRVEGLHREGEDLYYLDNTQGRKKIKEESRDVGFTGETDRIYLHTADELRLNDTERA

IVIKKSGLADAVVWNVWADKVKSMADLGDDEWPRYACVEVAAVEHPVQLNPQQSWTGKQTLYEQSRSRSPSAL 

 

>C140_cytosolic_ribosomal_protein_L19 

MVSLKLQKRLAASVMKCGQKKIWLDPNEVSEISMANSRQAVRKLVKDGYIIRKPPVMHSRARVRKNLLAKRKG

RHMGVGKRRGTRNARMPEKVIWIRRMRVLRRLLRKYREAKKIDKHLYHELYMKVKGNVFKNKRVLMEYIWKAK

AQKIKDKAEQEQGELRRQKNRQMRERRAKRLDERRKVLLGEDKKAVKKEETGKKAAAPAAAAAPKVSKNQKKK

EAAKAAAAAAPAKAAAPAKAAAPKKEETKAAAPKAAAPAKAAAPKKEETKAAAPKAAAAKPAAKAAAPKKEAA

KPAAAKPAAKGGKKGGK 

 

>C141_acyl-CoA_oxidase 

MEKMNTNAAVSSRTAARRARAVARHMGLVTESMSGLAVNNAAKTKEVDQEKLRLKKEQRKQRREEERRQLGEE

RVEVFNVDVMAEYVLGSKYRAQRRTVTESVKANAELFPYNFELSKEDQRERVLQQVRWIAAKGWASLDMLKED

PTMYCNSLEPFIGYDGSIAIKAGVHFLLFGGSVVNLGTERHQKWYDATNNLAEGGCFAMTELGHGSNVQGIGT

TAVYDKATGEFVINTPTDVDRKWWIGHAAHAKNAVVFAQLNVDGQEHGVHAFVVPLRPRDSNATYPGILIGDC

GHKMGLNGVDNGWMKFTNVRVPRENLLNRFADVQPDGQYVSSVKNPLKRFGRQLAALTCGRVCLVSGSSATLS

VALTIAVRFAAGRKQFGPPGEPEQPILDYISHQRRLMPMLANCYAYRLMGHYLLDLYKNADSNNAKAIGELHS

LSAGVKAAASWYTNVALQVCRESCGGQGYAAYNRFCHLRNDHDIYQTFEGDNTVLMQQVAKDLLTQYKKQFDG

KPFSGMLKYLGKQMGHVISESNPYVTNMASWTHLRDQEFQKDAFDYRVARLLHNTAQLLQKRAKNNDFFTAWN

QTLPELLHVAEAHVERVVVKQFVRRVNDCPDINCKHVLKLLCDLYALTKIEKDLAVFSKEGYIKKRKANAISE

LITELCQEVRIHALHLVDAFEVDDFIVHAPLGLKPDGHDPLLRVLNYVQTNYATYPQSS 

 

>C142_peroxisomal_assembly_protein_pex3 

MQAVAPTVAAGWGGMLGGWVGGSYQRVRRFIADHRKGLLCLAVTGGVAAYAVYRVGRGYRELQEASLHRLRLR

GAFESTQSTCAGTVGSLVLKLNDAVLRLVPIPSPTELRLSLQQAPKDGQDRYALWDHCKTQTYARLVVGVYGV

VLLSTFLRVQVNILGRYLYLETLIATDPSARFRIPLDVAIPQDTQKRYLGYSEYVVHTGLPQLVALVQATAHQ

VLSSYPLQRQCTYDDVLAIIDAMRRKMEQPLSPDSDETVLNTFLLPQEDAEGSSGGNGKRHRDHKLTMLINET

RDVLESSEFNQILSRCLNLSFYAMAHQLHSCFPRQEQQALASSVDAERDLAAPAATAEPALPMAKLMPLVNKQ

VSQLLASDPNPFLATVLHDDQLRQYAFDLFTAFGADE 
 

>C143_cytosolic_ribosomal_protein_L11 

MSQTKAAAAATPAGAAPTRTKKQNPMRKLKIDKLILNICVGESGDRLTRAAKVLEQLCGQTPVQSKARFTIRT

FSIKRNEKIAVHVTIRGEKAAEILEKGLKVKEYELNARNFSDTGSFGFGIDEHIDLGIKYDPQIGIYGMDFFV

VLARPGFRVGRRRRCQNSVGTNHRVSKDEAIKWFEDKFEGVVLRKK 

 
>C144_cytosolic_ribosomal_protein_L27 

MPKFLKPGKVVIVLNGRYAGRKAVIVENRDDGTKARPYGYAVVAGVDKYPKKITKSMGKKKIAKKTKIAPFVK

AINYNHLMPTRYGLDVELRSIVCKENALEKGQNKYKTKQALKKVFQTRYNSGKNKWFFTKLRF 



 

>C145_hypothetical protein 

MKMRCAVIVALLCLASLALFANAANLLEVSKTVEAGPKTGVYTVTIGYKVIGAPGRVANVNIADSLPEELDLV

SGDLVVKAEDPSTEEWYYHSYQVKNKNVHLTIAEPEAVVELPPAEVSYTTGGNAVSTVSTDAVPLVIGVPFPK

GTFNLTPVIAFFTLALPVLAAVYLIPYFSTSQLKKRK 

 

>C146_alpha/beta_fold_hydrolase 

MKLLLVLVGLIAVLLGAVVYHDGAPSSPNDFATPASSADGIQQTRTYARIVERVPIHHEHFEAWLYLPLPVPA

TKPPVIIMGPGLAAQKDFAGLTAYAERFVAEGWAVFLFDYRNFGRSEGRPRNLIDPIRHVQDYHAAIVHVVNT

NITEKVDVTRMALWGSSFSGGHVLVTASEFEAAVKAYPLNYILNQRPEHVNRTKPQLKAVFSQVPHLDPYAVI

PTLNLLQVARGFALAIADWIGSWFGLNVYVRIYASPAEVAIMNTPEAVEYGHLVPEKPVGGWVNKAPARSILY

VSRYRPLDYVASIATPTLMIVANHDTLCPITAANEAEKLLANGKVLKYDVGHFDFYEGKPHFEETLEHQIRFF

REHL 
 

>C147_peroxisomal-CoA_synthetase 

MAACTRTNTGDTETLVDVLHPSHAGRTAVVLPEAAQSLTYAQLAHEVSHARDALSAAGLGRGDVVAMVLPNCL

EFVVCWLATTNGRSIAAPLNPDYRLDEFKFYLEDTEAKAVIVPRGGRAAVAVEAAQQLRVPVWETWAEVDASS

GRVRVGLESVEPLPVRRATASELRVAPEPEDVALFLHTSGTTGRPKGVPLTYRNLVTNLRNISRHYRLTPDDR

SLIVMPLFHVHGLIGCLLSTLYSGGSVVIQPGKFSATTFWRDFLSNECTWYSAVPTIHQILLARADKDYTTSG

KLRFIRSCSSALAPAVFKQLEERFKAPVIEAYAMTENSHQMTSNQLPPGKRKPGSVGQGTGVEVTIRDDSGKE

LAQGEKGEVCLRGPTVTRGYHNNPQANKTAFHEGRWFRTGDQGFFDEDKFLVLTGRIKELINRGGEKIAPSEI

DSALLSHPDVSEAVSFGVPSDKYGEEVEAAVVLKGGREGGKAVEEAILKHCHAKLAAYKCPRRLYIAKDLPRT

ATGKIQRRHVATHFLKNSADSDKSLKKAKL 

 

>C148_Rab7b 

MGLCESREEEEDGVRLATADTDAIVRSLGGDGKCVLLKVLLLGSSGVGKTSLIGQYCKGEFKERYKSTIGSDF

ATKDLSVDDRYVTLQIWDTAGQERFQSLGVAFYRGSDCCVLVYDVNNRESFKNLHQWMQEFLIHAGPDDPEKF

PFLVLGNKVDLCRAQSPGTQPRRKPEVSEDEAKEWCKKHGNIPHLLVSAKEGTNLDEAFTLLADIAIQRLHAP

LSTAASSVRSRHDKEGVYSSSPW 

 

>C149_cytsolic_ribosomal_protein_L15a 

MVRISVLNDCLKSICNAEKRGKRQVLIRPSSKVIVKFLTVMLKHGYIGEFEIVDDHRSGKIVVDLIGRINKCG

VISPRFDIKLKHIEQWITDLLPSRQFGFIVLTTSSGIMDHEEARRKGCGGKVLGYFY 

 

>C150_cytosolic_ribosomal_protein_L24 

MKTEICQFSGYKIYPGHGRRYARTDMKTFVFINAKAEKAFLKKSNPRKVLWTTVYRRIHKKGTTTEVQKKKTR

KVVKVQRDIVGATLDQIKQKRAQRPEIRAAAKEAALKEIKERQKKKEDLKKKAAPAPAKGAKGKKVAAPKATK

AKAPKAPKGQKGR 

 
>C151_dolichyl-phosphate_beta-glucosyltransferase 

MLDLLLSIPLWVPLLFVIVAGVTLFYRHLPERSVLWYKNENMYIDARTNDKKSFPPPSAEPAVYLSLVVPAYN

EEKRMPTMLDETLAYLQQRSAEDPQFTYEIIVVDDGSRDKTTDVALNYAKQHKLDTVRVLKLAKNRGKGGAVR

RGMLVARGRYALMVDADGATKFSDLERLEKRLLQAEKNGLGVAVGSRHHLQEKSEAVAQRTFLRKTLGATFHM

LVTFCVANVHDTQCGFKLFTRRSAQLLFSNLHIERWAFDVELLYLAQQLNMPIEEVPVNWQEIAGSTLNPVTA

SIQMAKDIFYIRALYILGYWKIDK 

 

>C152_peptidyl-prolyl_cis-trans_isomerase 

MKLSLLLVAVLCVLSVLAQAEADKKGPKITNKVYFDIEIDGKLEGRVVFGLYGGTVPKTVENFRALCTGEKGV

GSKGKPLHYKGSSFHRVIPNFMIQGGDFTHGTGVGGESIYGDRFADENFKLKHTTPGLLSMANAGKDTNGSQF

FITTVATPWLDGKHVVFGKVLEGYDIIKKLESLGSQSGKPSATLTIADSGELPLSE 

 
>C153_3_beta-hydroxysteroid-dehydrogenase/decarboxylase_[0.1358] 

MSGKKYGVIGGGGFLGKWIVDELLNRGEKHVRVLDIRPSPTPDDRVEFVQVDVTKIDTLRKGLAGLTTVIHTA

SPPHGKGYQMYYNVNVEGTKNVVEACVELGIKQLVFTSSASVVFDGRHIKGGDESLPYCKTHLDGYTETKEKA



ERIVLEANGRKGLLTVALRPSGIFGPGDAQGWPGFIEAAQNGKSKFQLGDGSNLMDWTYVENVAYAHVLAADK

LVPGNDKVAGQAFFITNDEPAPFWDMAKYIWKNLDYPTPTVVVPYWLAYYLALLLDWIVWLLSPLVSIHLTFT

FFRVVYAGAHRYFTIEKAKRDLGYKPKVALKEGMARTLKAFEHKRNPKATGSSQDKKKAK 

 

>C154_hypothetical_(similar_to_gamma-proteobacterial_membrane_protein) 

MARSLDYDALQESFVFLLVLAFFIERSLAVVFELRLWRGPLSNPGVKELVAVAVSYAVCTWAEFDAFATLFNK

DSVFLSKALNALLVAGGSKGAMKLMQDVLGVRKDVMENNIDRRKNRVNYEENVNLKVTKTEE 

 

>C155_cytosolic_ribosomal_protein_L13 

MPKHNNLIPNQHFHKAWQNHVKTWFNQPAKKKSRRVARAAKAAAIFPRPVQGPLRPVVHCPTIKYNTKLRLGR

GFTLEELRGAGITKRFAQTIGISVDHRRKNKSEGPLADNINRLKQYKAQLVLWPKRKESKKHPRKADEAAPED

REKATQLTGAVLPVKQKEVRVKAQVVEPMGKGSAFVTLRRARADAKYIGIRKKKALAREEKAKLKKKD 

 

>C156_acyl-CoA_synthetase 

MSIFFDYDVTLAFAIITVTSALFFVVLPFLARDQQRGRIKPGPRKNTKFSHQSYDVAPPEALGEGPIRRASDL

KPDEELYDSLKDTENNLVVATLCQNFARSERLFGNCRCLGTRRFENDGTRGPYEFRTYKEIAALARYFGSGLK

NLGAKRGEHIGIYSKNREEWVIADQACSAYSLTIIALYDTLGENAVAYIASHASTRFVVVSRESLRPLMGAAP

DCPELKTVILMEEPTDEERLAAEAINLRLLWFQDVVQDGKSRPVTIDPPTPDDLYSIMYTSGTTGDPKGVLLT

HRNVMAMMAAVNQRVAKSVATPEDAYLSYLPLAHIFERAIMQCAFSRGTRVGFYQGSVLHIIDDVQELKPSFF

VGVPRVYDKIYGKIVNLLPQQQGKVRWWLFRRAVASMGEDPSGPARRAISGSGWSSTRPGRGLAATCGPCCPA

APHSPPWSTSSSLACSDARSFRATA 

 

>C157_transmembrane_protein_147  

MTFLHFANCALLAFGPSFIFYKAGKLSEYNAFFPVAYAALIYVATQAIKLLLFATLVPASEEGQFEILHEVLK

ALVNAGDVVGIYFALNQKTVGGEARVLSVGLGWAVAESILMRLAPLWIGARQLEFSWEYIQMSIEANFSLLRL

IALTTLVWLYTHSRKEHTALSSIKMSAYAIILYFAFPIAVSFLQLQLHVGSWYLVIASGLFSALMAYVANHLN

ALYSVERQTKAK 

 

>C158_cytosolic_ribosomal_protein_L34a 

MVQRLTYRRRHSYKTASNTTRVVKTPGGRLALQYTKKKANGPKCGDCGVSLPGIAHLRSKEYARISKRQKHVT

RAYGGSRCATCVRQRIVRAFLIEEQKIVKKVLKQQHATKAK 

 

>C159_regulator_of_chromatin_condensation 

MLYMAANSESVVHAEEQLPQATTTTSASHSPRAETDKPLASGGNVWVWGADGGTVPSAGSSPADSLVPRLAAK

LSGKGIKGLAFGDKAAAAVTNKGELYLWRVGEEEPTLTEHKGVQQVACGRNGLIAALTDKGDVLLWDARTHAE

GGLHPPASSKEAGDADWKNVKRIDIASLSLPPASATATPAASASSWWPFGGSGSKAGAETITQVDCGSGHVAM

VTSRGRVLVLGDNNYGQCGTQDASNETRGPGMVRPSPVVVDLGIAGGGHKAVGVSCGDTHTAILLDDGAVFML

GSVHLSGLKGSTLYTDSPVLVPLTRDSKSVEKLGRIIKLSCGGEHTLALTNYGVLLAWGNGMYGQVPDNQGKH

INTAHPVLRAPFFNAEGKEFINNEVKELQCGNEHCLALTKGGDVWSFGRNDRGQCGVGNRAHQKTPHKVTKLQ

SRKDKISAIACGQHTSAAIEEGAQKYEI 

 

>C160_hypothetical_protein 

MRAALLYCAVVAALALTVVAAAPSRPSFPSAYRATFSNLLVFTSDFNLTTTNGLLAVSQALQAYKQSGIIYGV

SATTLNLYQQHISYVWTARSCSKKPLSNTYQGADPLQMIRYTSFAGAVRVNNVQTQVWLFENANRDVRVAIYV

TDNARQTPVRLFLETYGVGVQIDYSSFTAGASSSDFQTPKACSTTARQPHEQQEEGRVHAVAASVAAKRSSLP

ESLEAEPHASGLAAVHAALASMQLP 

 

>C161_2-oxoacid_dehydrogenase_acyltransferase 

MHQSNLRLVLAGLAVYAVWGTPQATLVYLVLGLLFAFWFWWASAGMPIRRKLQIATWGEPSEGSIHAKISLDA

TKVQKYIDEKRKTTRQHITITHVVGKALGLALRNAPGLNGRIVFDRFLPFKTIDISFLAMVEGGKNLAKVKVS

NIDKKGVDQVATELDAGSQRLRKGTDENFKKSMGPLKLLPTWLIRLVVNTAAYAAGALGLSIPALGVEPHPFG

SCIITSVGMLGVDEAFAPFTPFARVPLLVLIGAIHEGVKVEDGETKVTKKLKLCCTIDHRFLDGAQGGAMAKV

LRDVFDNPSMLDQE 

 



>C162_mannose-P-dolichol_utilization_defect_1_protein 

MELKNLVEFMGEHCFKQLVVDHNFLDVPCLKMLLSKFLSFGVVAGSLVYKLPQILKVQNSRSAKGLAMLGVLL

ELLSVTISFSYSYSKGFPFMTYGESVFVAGANLLIICQILSFEHGGVGFQGLAGIALYGAAVYALLGGFVPFS

ALQIMQGCVTPIVIASRLPQIWESYRNKSTGQLSFITWFLNFGGSLARIFTTLQEIDDPLVLIGYIVGASLNA

IIIGQIFLYWNNSGAKPSKPKKPAAKKPATKAAAAKKKKAN 

 

>C163_fibronectin-like 

MSKLTALVVCLVVCALFGLSFGQENDFRETQSFKKRDLPLDPETIKECIGSAQFSQSVRTISSSYRGPQSIAA

ADFNKNGKQDVVVAYATENKVVYFSNQGDGLWSASVLGTVNDASAVFAADLNGDGRIDVVAASETDNQVHWFK

NNVGGWTHYTIPDAAISAPRSLFVADINGDNKPDIVAAGDAIAYLENQITNVQPNGWTINAVTYSGSPVDSVF

AADLDKDGFTDLVLASSTGDLVWLNNTSGSGTAFASNVIATATGSVQVFCTDIDGDGYMDVVTADKSKNATTL

YYNNLVIATHTLPSGNNNSAPAQSGWVGLYVDQDQNAPESVFVTDIDGNGYQDIVVAITGADTIKWYDTSDFY

TWDAHAVGDATSPSYVYARDIDGDYVKDVIFASATGNRLGWFEELCATSLPDGGDDDHVVGWAVAGGVIGGLL

ILWILVAIAIAIHDYIKHQMQKASEQRKKEAKSMLPTEHDDL 

 

>C164_coiled-coil_protein 

MYGRFCGMSRLFAVALFALLLALPAVFPQGAKFQTDADWDEFEEEEFEAAVPVHTAKPGDAASPSHKDAAVKG

AEEADKPASKLSFALTPALGDWFYVETACIVLLTAFAANYYFGRQANRRIALSWGRTFAQLLDSNFSRVGEGG

GLLIKESENRYRVPATGRRNCHGLQATLNLGRRHDLFAQVYEFFMPAP 

 

>C165_vacuolar_ATPase_subunit_F 

MAAHGKTKLRSPETGSLLAIIGDEDTVTGFLLAGIGELNSKRTKNFLIVDNKTKLGQVEEAFREFTAREDLAI

LLISQHVANDIRHLLDEYDRLLPTVLEIPSKGAAYDMAKDSLMTKVLRMLGTSADAPDIDDESTSHH 


