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———MLLPWLILIPFIGGFLCWQTER----FGVKVPRWIAL ITMGLTLALSLQLWLQGGYS
-——--MVVLAVLLPVVFGALLLLG---==—=——~ LPRALGVLGAGLSFLLNLYLFLT----
~MTNLLSTITFLPIVAAI IMALFLRGQDEAAARNAKWLALLTTTATFVISLFVLFR---F
-MENLLSIITFIPLVAAL IMALFLRGDDAAAQRNAKWLALLATSATFLVSLFLLAG---F
———MILPWLILIPFIGGFLCWIAEH--—--SSKTLPRWIALLSMTLVLILSLWIWATGDFQ

MSFPLLTVTAALPAVGAIATAAVPA----AKRTAAKWLALLVSLATLGLAIAVLVR-—-—-
-MFLTSILLSSLYLFENRILAWQGNV—-==—=——- KHFYLFASNLLLLFIVVLY INFNTFSN
—-—-MLKYIIPTIMLMP--LTWLSKN=-====——~ NMIWVNSTAHSLL I SFTSLLLMNQFG-
-—-MLKLIVPTIMLLP--LTWLSKK-====—-- HMIWINTTTHSLEISTIPLLFENQIN-

LTQSAG-I1PQWQSEFDMPWIPRFGISIHLAIDGLSLLMVVLTGLLGVLAVLCSWKEIEKY
--HPGG----VAHAFQAPLLPGAGVYWAFGLDGLSALFFLTIALTVFLGALVARVEG---
DPANTG----FQFVEDHAWIM--GVCYKMGVDGISVLFVLLTTFMMPLT ILSTWQVQDKV
DAQDTG----FQFVESYDWIA--GLQYKMGVDGISILFVMLTTFLMPLT IASAWEVETRV
LAPAPGGEPEWTLQFKVLWIERLGISVHLAMDGLSLLMVALTGLLGVLSVLCSWNEIQRR
FDPDGD---RYQLTESHSWIADFGVRYELGVDGIAVALIALTALLIPFIILAGWHDADPL
SFQFNF-ELFNSLNPFGLSNSDISNGLLFGIDGLSLTFILLTVLLIPLTLLGNWYNIN--
——————————————————— DNSLNFSLLFFSDSLSTPLL ILTMWLLPLMLMASQHHLSKE

——————————————————— NNLFSCSPTFSSDPLTTPLLMLTTWLLPLT IMASQRHLSSE
QG-———=———- FFHLNLMWILGGV IGVFLAIDMFLFFFFWEMMLVPMYFLIALWG-—---
——————————— RFELGLALLMEGLLLGLFAARDLLVFYVFFEAALIPALLMLYLYG-----
KE-——=—————- YMIAFLVLEGLMIGVFTALDLVLFYLFFEAGLIPMFLINIGIWG-——--
KE-===—=—=— YMIAFLILETLMLGVFCALDLVLFYLFFEAGLIPMFLINIGIWG-——--
IG--——————- FFHLNLLWILGGVIGVFLAIDLFLFFFFWEMMLVPMYFLIALWG-—---

ETGSSRWRPTQGFFAL I LAVEAMV I ISFEATDVFLFY IFFEAMLIPLYFL 1GGFGDRAHE
——————— FNSNLYYTLVLAIGLVILLNFWALDY ISFY ILFEATLPLLFILIHIYGS-—---
NL-———- TRKKLFITMLISLQLFLIMTFTAMELILFY ILFEATLVPTLITITRWGNQ---
PL-———- SRKKLYLSMLISLQISLIMTFTATELIMFYIFFETTLIPTLAIITRWGNQ---
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HKASDGK-TRITAATKFFIYTQASGLVMLIAILALVFVHYNATGVWTFNYEE--——--— LL
—————— GEGRTRALYTFVLFTLVGSLPMLAAVLGARLLSG----SPTFLLED------LL
—————— GKDRIYASFKFFLYTFLGSVLMLVAMIAMYRMAGTTDIPTLLTFDFPSENFRLL
—————— GKDRIYAAFKFFLYTFLGSVLMLIAMIAMYYDAGTTDIPTLLSHEFSSGTMTLA
HSSDDGKKTR I YAATKFFIFTQASGLVMLVAILGLVFVNENATGVITFDYAT-————- LL
HGEKTAATQRSYAAVKFLLYNLAGGL IMLAAVIGLYVVAGNFSLTEIAEARA-————- NG

——————— SDSERASFYVLMFTLSGSLFMLLSIVVISIVLNTTNFINHNLFVLSLD-=---
——————— TERLNAGLYFLFYTLAGSLPLLVALITY IQNTVGSLNFLMLQYWVQPVHN-—--
——————— PERLNAGTYFLFYTLVGSLPLLIALIYTHNTLGSLNILLLTLTAQELSN----

NTPMSSGVEYLLMLGFFIAFAVKMPVVPLHGWLPDAHSQAPTAGSVDLAGILLKTAAYGL
AHPLQEEAAFWVFLGFALAFAIKTPLFPLHAWLPPFHQENHPSGLADALGTLYKVGVFAF
GMTVVGGMQMLLFLAFFASFAVKMPMWPVHTWLPDAHVQAPTAGSVLLAAVLLKMGGYGF
GFQIVGGLQTLLFLAFFASFAVKMPMWPVHTWLPDAHVQAPTAGSVVLAAILLKMGGYGF
KTQLSPHVEWLLMLGFFVAFAVKMPVVPVHSWLPDAHAQAPTAGSVDLAGILLKTAAYGL
SLDMATSTERWLFLGFFFAFAVKAPLFPLHTWLPNAMGESTAPVAVLITAVVDKVGTFAM
——————— LQT I IWLGLFIAIMVKTPLFP IHVWLPVVHSESPLAGSMILAGL ILKLALYAI
————— SWSNVFMWLACMMAFMVKMPLYGLHLWLPKAHVEAP IAGSMVLAAVLLKLGGYGM
————— SWANNLMWLAYTMAFMVKMPLYGLHLWLPKAHVEAP IAGSMVLAAVLLKLGGYGM

LRFSLPLFPNASAEFAPITAMWLGV IGIFYGAWMAFAQTD IKRLIAYTSVSHMGFVLIATY
FRFAIPLAPEGFAQAQGLLLFLAALSALYGAWVAFAAKDFKTLLAYAGLSHMGVAALGVFE
LRFSLPMFPVASGVAQPYVFWLSATAIVYTSLVALAQSDMKKV IAYSSVAHMGYVTMGVFE
LRFSLPMFPIGSELLSPLVFWMSATATVYTSLVALAQSDMKKL IAYSSVAHMGYVTMGIF
IRFALPLFPNASAEFAPITAMWLGI IGIFYGALLSFAQTD IKRLVAYSSVSHMGFVMIGIY
LRFCLQLFPEASKWATPVILVLAVISIIYGALLAVGQRDIKRLIAYASISHFGFIIMGIF
LRLLLPLLCEAQILYTPMIYIISLLTIILTSLATLRQIDLKVITAYSSISHMGIAILGVC
LRITLILNPMTDFMAYPFIMLS-LWGMIMTSSICLRQTDLKSLIAYSSVSHMALVIVAIL
MRLTLILNPLTKHMAYPFLVLS-LWGMIMTSSICLRQTDLKSLIAYSSISHMALVVTAIL
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TGSQLAYQGAVIQMIAHGLSAAGLFILCG-QLYERIHTRDMRMMGGLWSKMKWLPALSLF
SGTPEGAMGGLYLLAASGVYTGGLFLLAG-RLYERTGTLEIGRYRGLAQSAPGLAALALI
AANQ IGVDGAIFQMLSHGF I SGALFLCVG-VI1YDRMHTRE IDAYGGLVNRMPAYAAVFMF
AANQQGVDGAIFQMLSHGF ISGALFLCVG-VIYDRMHTRE IDAYGGLVNRMPAYAL I FMF
SGSQVALQGVVVOMIAHGLSAAALFILCG-QLYERLHTRDMRKMGGLWSRMPYLPAISLF
AMTSQGQSGATLYMVNHGISTAVLML IAG-FL ISRRGSRL IADFGGVQKVAPILAGTFLI
SNTSLGIYGSIVLGVAHGFVSPALFLIVGGILYDRYHIRIVNYYKGLTTYMPQLATY 111
1QTPWSYMGATALMIAHGLTSSMLFCLAN-SNYERIHSRTMILARGLQTLLPLMATWWLL
IQTPWSFTGAVILMIAHGLTSSLLFCLAN-SNYERTHSRIMILSQGLQTLLPLMAFWWLL

FAVATLGMPGTGNFVGEFMILFGSFQVVPVITVISTFGLVFASVYSLAMLHRAYFGKAKS
LFLAMVGLPGLSGFPGEFLTLLGAYKASPWLAALAFLSVIASAAYALTAFQKTFWEEGGS
FTMANVGLPGTSGFVGEFLTLMGVFRVDTWVALVATSGV ILSAAYALWLYRRVTLGQLIK
FTMANVGLPGTSGF IGEFLTLVGIFQVNTWVAMVATSGV I LSAAYGLWLYRRVVFGELVK
FASASLGLPGTGNFVGEFLILIGAFKVVPVIIVIATFGLVFASVYSLIMIHRAYFGPSQS
GGLATLSLPGLAPFVSEFLVLVGTFTRYPVIGIIATLGIVLAALYTLVLYQRTMTGPVKA
LSFANIGTPLTGNFTGEFLSLQGGFIRNPIIGGISCISVLLAATIYQLKLTNKLTGGISSI
ASLTNLALPPTINLIGELFVVMSTFSWSNITIILMGVNMVITALYSLYMLIMTQRGKYTY
ASLANLALPPTINLLGELSVLVTTFSWSNITLLLTGLNMLVTALYSLYMFTTTQWGSLTH

v v v \M )
QIASQELPGMSLRELFMILLLVVLLVLLGFYPQPILDTSHSAIGNIQQWFVNSVTTTRP-

-ESLKSITDMTPRERWVFIPLIAMTL ILGVYPRLVTDVTGPAVAALVQDYNQSQPAAPVA
—EALRT IRDMDRREKAIFAPLVAMTLLLGVYPSLVTDI IGPSVARLTTDYQSATAALEAG
-—-DEPILGLDARELSMVLGLAVLLVLLGVYPQPVLDISAASMHGVQQWLGAALSTLAGR
--EVNGMPDLRVRELVVVAPLVALL IFLGVFPKPVTDIVNPAVEQTMSDVHKTDPQPEVE
——=YMHRTNDVTIREKFIMNILIISTLIIGICPQIMYNLLYWTVNNYIYIl-—=——————-
——HINNISPSFTRENALMSLHILPLLLLTLNPKIILGPLY-———=———————————————
——HINNMKPSFTRENTLMFMHLSPILLLSLNPDIITGFSS-—=—==—= === === ——————
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NuoMEcoli = —————-
Nqol3Thermus  -——-——-
Ngol3Paracoccus TAQASH 513
NuoMRhodobacter TRLAME 513
NuoMPseudomonas =  ----—-—-
NuoMStretomyces AAK--- 523
ND5Yarrowia = o—————-
ND4Bovine @ o—————-
ND4Human 0 —————

Supplemental Figure 2. Comparison of the amino acid sequence of E. coli NuoM subunit with its homologs. The totally conserved residues
are shown in red letters, while blue letters indicate residues conserved in almost 60% of the cases. Amino acids that are conserved in almost 50%
of the cases or the residues having similar characteristic in about 80% of the cases are shown in green letters. Yellow shadows indicate the
predicted transmembrane helices. Potential transmembrane helices are underlined. Red arrows indicate residues mutated to introduce a STOP
codon. Sequence sources and their accession numbers are: NuoMEcoli: Escherichia coli K-12 [POAFE9], Nqo13Thermus: Thermus thermophilus
[@56228], Ngol3Paracoccus: Paracoccus denitrificans [P29925], NuoMRhodobacter: Rhodobacter capsulatus [P50974] NuoMPseudomonas:
Pseudomonas aeruginosa [26990824], NuoMStreptomyces: Streptomyces coelicolor A3 [Q9XARG6], ND4Yarrowia: Yarrowia lipolytica
[Q9B6D6], ND4Bovine: Bovis taurus [P03910], ND4Human: Homo sapiens [Q4F0G8].



