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OBKIWTFHGWQTLSFPTGSV---RGVPTTLWTYYHCDVL-
KPAFVAGLVALAFPEGVN-KQRFCQTTIWTYIHAEVN-
KLRPQTGWQPLAFALDWQRPARHMNSTSYFYNHSSQWR
KCRPIEGWNTIAFAKDWQGPPRLONGTSWEYFATDQWK
KEGPAKGWQTIAMAKDWQGPPKLONGTSFEFYFVTDQWR
KVRPITGWAHLANALDWSRPPROMCQTTYWYMHADQWR
KLRPQFGWAPLAFALDWSRPPROMNGTSFFYNHTSQWR
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851 HDTPGELG-QPFE-PKDWRRGECDLIPGKTAPSMTVVERNYADIYKKFTSIGPLLDKLGNGGKGINWNTEHEVKEIGALS

732 —mmmm EGALAEDRAACEYILEHSEESNPA-—————————————————————— DSDEQITFADTVEQPQRLL
700 —————————————— EQGLVEDKAAAEFILEHSEETNPE-—————————————————————— GSDEQITFDDIDEQPQRFL
708 ———————————— AGALAEDRAACEYILENSEETNPS-=—=--———-—————————————— DSDERITFEDIDEQPRREFP
708 ———————————— SGALKEDKAASEFILDHSEETNPE-——————————————————————— GSDSQITFDDTVEHPRRFE
728 ——mmmmm RGALAEDRAACEYILDHSEESNPE-—————————————————————— GTDERITFADTVEQPRRLL
702 ————m—m———— EGALEADRAACEFILDHSEETNPQ-——=—==———————————————— DVDDRITFDQIEEQPRRFL
701 ———————————— EGALEDGREASEFVLEHSEESNPA-—————————————————————— DSDEQITFADTVEQPQRLE
699 ———m———— DGALEEDRAACEAILEHSTETNPD-==—=—————————————————— DG-GEITFADTVDQPQRFE
702 —————mm DGALAQDKAAAEYILEHSEESNPS——————————————————————— DTDEQLTFDEIDEEPKRLL
705 —————————— — ——— AGALAEDEAAAEFILENSEETNPE-———=—————————————————— GTDERITFADVDEQPRRLL
749 ——mmm e EGALAEDRAACEYILEHSEESNPE-———=—————————————————— GTDEQITLDDTIDQPQRLL
716 —————————— PGGLADDRAAAEYILDHSEETNPE-——————————————————————— GTNERITFDDIDDQPRRFL
687 ———mm——————— DGKLAEDEAAAQYILDNAPQS———==————==—————————————————— KGITIOMLREKPORFK
933 YTK----AEGPAKGQPMLNTAIDAAEMILTLAPETNGQVAVKAWAALSEFTGRDHTHLALNKEDEKIRFRDIQAQPRKI T

920 GTWNDDNTISVKNDRPRIDTARKVADVILNISSATNGKLSQKSYEDLENQTGMELKDISKERASEKISFLNITSQPREVI
925 GVVRTDT---IAKGCPDIKEAINAAEAVLTLSSTTNGHMAVKAWEALEKQTDLKLRDLAEEREEECFTFEQITAQPKTVI
955 GVH----RSGPAAGRPKIETDLQACEFILALSGTTNGHMATQGFRTLEKRTGTTMHDLAAEHEGKRISFADTKAAPVPVV
929 DTVA---EPGVSRGRPRLDTAIDAAEMILTFAPETNGHVAVKAWDALSKITGRDHTHLAVGREHDKIRFRDVQAQPRKII

775 EAGDHWTSDIEDGEAYAPWKDEVQDKNPWPTVTGRQQYYIDHDWFLELGEELPTHKEGPE-———-———-—-— N-TGGDYPM
743 EAGDHWSSDIKDDEAYVPWQDYVHDKNPWPTFTGRQQYYIDHDWYLELGEELPTHKEGPE-———--———-—-— N-TGGDYPL
751 KAGDHWTSDIEDGEAYTPWQSYVQDKEPWPTFTGRQQYYIDHDWFLDLGEELPTHKDAPT--——--——=-—-— LODKSEYPL
751 AAGDHWTSPLEEGKPYTPWKRYVQOKNPWPTFTGRQQYYIDHDWFLDLGEAVPTYKEPEV--—=-—-——=—-— LOSEQEYPL
771 EAGDHWTSDIEEGEAYMPWKDEFVQEKNPWPTVTGRQQYYVDHDWFLELGEQLPTHKEGPT--—--—-—-—-— K-TGGDYPM
745 ATGDHWTSPIEEGEAYTPWKQEFVQDKEPWPTFTGRQQYYIDHDWFLDLGEELPTHKQPTN--———-———-——— EQDPDEYPL
744 AAGDHWTSDIEDGAPYVPWQDYVQDKQPWPTFTGRQQYYVDHDWFLELGEELPTHKEGPQ--——-———-——-— D-TGGDYPL
741 AAGDHWTSDIEDGTAYAPWKDEFVQDKEPWPTLTGRQQYYIDHDWFLDVDEQLPTHKRPVE--——-———=—-— TNDQSEYPL
745 ATGDHWTSDIEDGEAYTPWKRYVQDKEPWPTFTGRQQYYIDHDWFLELDEQLPTHKQGPV--—=-=-——=—-— LQEKSEYPL
748 EAGDHWSSDIEEGEAYTPWKDYVQDKNPWPTFTGRQQYYIDHDWEFLELDEQLPTHKEAPV-—-———-——=——— LOQEKSEYPL
792 EAGSHWTSDIEDGEAYTPWONYVQDKEPWPTFTGRQQYYVDHDWYLELGEELPTHKEGPA--———-———-——— N-TGGSYPL
759 ATGDHWTSDIEEGEAYAPWKDYVQDKQPWPTFTGRQQYYIDHDWFLELDEQLPTHKQAPT-—=-—=-——-—-—— LODKADYPL
724 ---SNWISPLKEGVPYTPFQYFVVDKKPWPTLTGRQQFYLDHDTFFDMGVELPTYKAPI-—=-——-——-————-——— DADKYPF

1009 SS-PTWSGLEDEHVSYNAGYTNVHELIPWRTLSGRQQLYQDHQWMRDFGESLLVYRPPIDTRSVKEVIGQKSNGNQEKAL
1000 PT-AVFPGSNKDGRRYSPFTTNVERLVPFRTLTGRQSYYIDHEVFQQFGESLPVYKPTLPPMVFGARDKKVKGGQDTLVL
1002 TS-PAFTGSEKGGRRYSPFTTNVERLIPWRTITGRQSFYLDHDMMKEFGETMATFKPILQHKPFRKSRPEVEG--KEITL
1031 TS-PEWSGSETGGRRYSPFTINVERKKPWHTLTGRQHFYLDHDWMLEMGEALPVFRPPLDMTALFGEKTPGHTDGTSISV
1006 SA-PTWSGLESEEVSYNAGYTNVHELIPWRTLTGRQQFYQODHRWMLDFGEGSCAYRPAIDTKTVAPLHKRMPNGQPELVL

843 EYNTPHGRWAIHSTWRDSEKLLRLQRGEPLLYLHPEDAEERGIEDGDSVEVENDLAEVELQAKIYPSSQRGTARMYFAWE
811 SYNTPHGRWSIHSTWRDDTKMLRLQRGEPVVYLNPEDAQQRGIEDGDTVEVYNDLGSVEVQAKIYPSSEPGTVRHFFSWE
820 RYNTPHGRWSIHSTWRDSEKMLRLQRGEPIVYLNPEDMDERGIEDGDTVRIYNDVGEVEIQAKRYPSGEPGTARMYFAWE
820 QYNTPHGRWSIHSTWRDNKHMLRLORGEPIVYMHPDDAEERGIEDGDTVRIYNDLDEIEVSVKIYPSAQPGVAKLYFAWE
839 EYNTPHGRWSIHSTWRDNEKLLRLQRGEPVVYLHPEDAAERGIEDGDAVEVENDLAEVELQAKLYPSSQRGTARMYFAWE
814 RYNTPHGRWSIHSTWRDNETLLRLQRGEPVVYLNPDDAAARDVEDGDTVRLYNDLGSVELQVKIYPSGEPGTARMFFAWE
812 SYNTPHSRWSIHSTWRENTKMLRLQRGEPTVFLNPEDAEERGIEDGDTVEVYNDMGSVEVQAKIYPSGDPGTVRHFFSWE
810 RYNTPHGRWSIHSTWRDSEKMLQLNRGEPVVFIHPEDAKHRGIEDGDTVEIYNDLATIEANAKLYPASEPGTVRHYFAWE
814 GYNTPHGRWSIHSTWRDNTKMLRLQORGEPVVYLNPEDAAERGIEDGDTVRVYNDLGSVEVQAKIYPSSEPGTVRHEFFSWE
817 GYNTPHSRWSIHSTWRDSTKMLRLQRGEPTVYLNPEDAEVRDIEDGDTVRVYNDLDSVEVQAKIYPSGEPGTVRHFFSWE
860 SYSTPHSRWSIHSTWRDNETMLNLQRGEPTVFLNPQDAEERGIEDGDTVEVENDLGSVEVQAKIYPSSEPGTVRHFEFSWE
828 RYNTPHGRWSIHSTWRDSERMLRLQRGEPVVYLNPDDMAERGIEDGDTVRVYNDLGEVEVQAKRYPSSEPGTARMYFAWE
787 RENSPHSRHSVHSTFKDNVLMLRLQORGGPSIEMSPLDAKPLGIKDNDWVEAWNNHGKVICRVKIRNGEQRGRVSMWHCPE
1088 NFLTPHQKWGIHSTYSDNLLMLTLGRGGPVVWLSEADAKDLGIADNDWIEVENSNGALTARAVVSQRVPAGMTMMYHAQE
1079 RYLTPHGKWNIHSTYQDNERMLTLFRGGPVVWISNEDAADHGINDNDWLEVYNRNGVVTARAVTSHRMPRGTMFMYHAQD
1079 NYLTPHNKWSIHSMYFDSLPMLTLFRGGPTVWMNKEDAAEAGVADNDWIECFNRNGVVVARAVVTHRIPRGMAFMHHAQD
1110 RYLTPHNKWAIHSMYQENFFMMNLSRGGONIWMSVEDAEAVGITDNDWVEAVNRNGVVSARAVVSHRMPRGTAFMHHGQE
1085 NWITPHQKWGIHSTYSDNLRMLTLSRGGPHVWISEAEAQQAGIRDNDWVEVENVNGTLTARAVVSQRVPAGMCLMYHAQE

923 RFQFD---—---—- SDSNEFNSLVPMYMKPTQLVQYPEDSGEHLHFFPNYWGPTGVNSDVRVDVRKAGGGDE--————————
891 KFQYP-----—--- DRDNFNTLVPMYMKPTQLVQYPEDTGEHLHFFPNYWGPTGVNSDVRVDVRPSGGDTE--—-—————-—
900 RFQFP-—------— DRNNEFNSLVSMYMKPTQLVQYPEDTGEHLHFFPNYWGPTGVNSDVRVEVEKVADADQEGS———---—
900 RFQFP-—------— SRGNFNTLVGMYMKPTQLVQYPADSGEHLEFVPNYWGPTGVNSDVHVEVELVEDEATGEGTATTTAQ
919 RFQFP---—--—- TDSHENSLVPMYMKPTQLVQYPEDTGEHLYFFPNYWGPTGVNSDVRVDVRKKGGDGG—-—-=-—-—————
894 KFQFA-----—--- SRNNEFNTLVPMYMKPTQLVQYPEESGEHLSFSPNYWGPTGVNSDVRVEVEKIDGGDGE-—-—————-—
892 KFQYP-------- GRDNENTLVPMYMKPTQLVQYPEDTGEHLYFFPNYWGPTGVNSDVNVDVRLTDGQSGSGDEQ-———-

890 RYQYP-------- SRNNEFNSLIPMYMKPTQLVQYPEDSGEHLHFFPNFWGPTGVNSDVRCDIRPKEGGDD---————-—--—



HrNarG 894 KFQYP-----—--- DRDNFNTLVPMYMKPTQLVQYPEDTGEHLHFFPNYWGPTGVNSDVRVEVERVDDGSGSTGGQGGD--

Hl1iNarG 897 RFQYP-—---—---- DRNNFNSLVPMYMKPTQLVQYPEDTGEHLHFFPNYWGPTGVNSDVRIEVEKVEEGAASGDDARSV--
HcNarG 940 KFQYP-—------- DRDNEFNTLVPMYMKPTQLVQYPEDTGEHLYFFPNYWGPTGVNSDVRVDVRPAEQGESEGESDGDG--
SsNarG 908 RFQYP-—------— DRGNFNSLVPLYMKPTQLVQYPEDTGEHLHFFPNYWGPTGVNSDVRVEVERVGGGDSDDDGDDGD--
AoPcrA 867 LYMDL----—--- LTGGSQSVCPVRINPTNLVG----NYGHLFFRPNYYGPAGSQRDVRVNVKRYIGATPISF-—-————-—
EcNarG 1168 RIVNLPGSEITQQRGGIHNSVTRITPKPTHMIG----GYAHLAYGFNYYGTVGSNRDEFVVVRKMKN-IDWLDGEGNDQV

SeNarG 1159 KHIETPGSEITDTRGGSHNAPTRIHLKPTQLVG----GYAQISYHFNYYGPIGNQRDEYVAVRKMKE-VNWLED------
BcNarG 1159 RHINVPGTKLTSNRGGTHNSPTRIHVKPTHMIG----GYGQLSYGFNYYGPTGNQRDLNVVIRKLKE-VDWLED------
BfNarG 1190 RTVNVPLTERDGKRGGITNSLTRIMIKPSHLIG----GYAQLSFAFNYYGPTGNQRDEVTMIRKRTAPVEY-—-—-————
BpNarG 1165 KIVNVPGAQTSGKRGGIHNSVTRTVTKPTHMIG----GYAQQAYGFNYYGTVGSNRDEYVIVRKMNR-VDWLEEPLNEGA
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Figure S1. Complete alignment of NarG sequences Escherichia coli (EcNarG; Protein NCBI ID: WP_000032939.1; UniProt: P09152),
Bacillus cereus (BcNarG; Protein NCBI ID: WP_000729051.1), Staphylococcus epidermidis (SeNarG; Protein NCBI ID:
WP_011082781.1), Brachybacterium faecium (BfNarG; Protein NCBI ID: WP_015775897.1), Burkholderia pseudomallei (BpNarG;
Protein NCBI ID: WP_004555870.1), Azospira oryzae (AoPcrA; Protein NCBI ID: WP_014235273.1; UniProt: GBQMS55),
Halococcus salifodinae (HsNarG; Protein NCBI ID: EMA48671.1), Halorhabdus utahensis (HuNarG; Protein NCBI ID:
WP_012795090.1), Haloferax mediterranei (HmNarG; Protein NCBI ID: WP_004056332.1), Halogeometricum pallidum (HpNarG;
Protein NCBI ID: WP_008385261.1), Halosimplex carisbadense (HcNarG; WP_006885135.1), Haloarcula marismortui (HmaNarG;
Protein NCBI ID: WP_011223493.1), Halomicrobium mukohataei (HmuNarG; Protein NCBI ID: WP_015763420.1), Halogranum
amylolyticum (HaNarG; Protein NCBI ID: WP_089826390.1), Halorientalis regularis (HrNarG; Protein NCBI ID: WP_092694237.1),
Halorubrum lipolyticum (HIliNarG; Protein NCBI ID: WP_008003395.1), Halobellus limi (H[NarG; Protein NCBI ID: SEF60617.1),
and Salinigranum salium (SsNarG; Protein NCBI ID: WP_152042447.1). The TAT consensus sequence is underlined, twin arginine
‘RR’ is highlighted in yellow, hypothetical amino terminal residue of Haloferax mediterranei NarG is shown in green. His and Cys
residues involved in FSO cluster coordination are highlighted in cyan. The conserved residues in the gate substrate tunnel are
highlighted in red, the catalytic aspartate is highlighted in gray whereas Lys that could form an electron transfer pathway bridge
between FSO and MoCo cofactor are in magenta. The amino acids with a possible role in substrate binding, reduction potential
regulation of FSO and proton donor during catalysis are highlighted in olive. The percentages of identity among haloarchaeal NarGs are
comprised between 70% and 86%, with a coverage between 96% and 100%. The percentages of identity between haloarchaeal and
bacterial NarGs are ranged between 34% and 36%, with a coverage between 91% and 94%.
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—————— MLSTTRRRTL---QLLGLGG-VASLAGCASEAPTAAQSL-------DQT---EEPTPAQQESPKIVEQVAANPT

MSRLHTVRSLMRAGLI--—--- SVVLGALLA----- GTAAR--—-—-———-———— AASAKLPGDFGPPRG--EPIHAVLTSPP
—————————— MKRQAL-----AAMIASLFALAACGGEPAAQAPAETPAASAEAASSAAQATAETPAGELPVIDAVTTHAP
————— MSQDLSRRKMV---AALGIGA-VGAVAGCIGAPVNAEPTP--—--—---AAETTPAVTPELDPAREVDADRIAADPT
---MTHSATIDRRRML---QVLGATG-AAAIAGCIATENTAPDEG----—--— NGSSADEIDDGLPAAESVDVDSVLADPT
MTTVATQPTTNRRAVI---HTIGGAG-AIALAGCLSDDPPEADSV--——---— ESEADTAPEEERPAAEPVDLDRIAADPM
-—--MTTIQANRRQFM---QAIGATG-AVAVAGCLGNDDVSGS-——-——-—-————— STTTESEEGLPAAEAVDVDRVARDPT
--MTRRTHSKPRRRFL---QTAGAAT-ALAVAGCLGSGSDGDSADRS----TGDDTDSTDEASATAATSVDVDRIARDPT
—————— MFRSTRRKVL---QTLGVTGAAGSLAGCPAAPQSDTDP-------—--—--—---TPQVDGMPKEVDRVASDPT
—————— MVRTTRRSVL---EALGVGG-AAAVAGCAANAPTAADTE-------RQR---TAME---QNAKPTVDRVAADPT
—————— MEFATTRRRTL---QALGLGG-AASLAGCASNAPTAEGST-------A-T-—--DAPEQTTTPKPVDTDRIAADPT
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DIPDPVDWTEPREHDITIETERLTAEIEPGVTFDYMTFEGQVPGPMIRVRQGDRVNLTFDVPEDLNVEAHN
DVPDPIDRDQPKTHDITLQAQEVIAPIEEGNTFHEFMTEFDGQVPGPMIRVRQGDTVNLTFENLKSS-NLPHN
DIPGPIQRSTPTTVDVTLRPEEVTAEIEDGVTEFDYMTYNGQVPGPFIRVRKGDTVDLTFENPSGN-ALPHN
DIPDPIDRDSPAEVDVTLRTEEVVAEVEEGVTFTYMTYNGRVPGPFIRVRQGDTVNLTFENAESN-SLPHN
DIPKPITRSKPATVPVELETREAVAEIEPDVTFQYMTFNGQVPGPFIRTRVGDTVEVTIRNHESS-AMAHN
AIPGPIMRTTPETVVVELETRELVAEVEPGVTEFTYMTFDNQIPGPFIRTRVGDTVDLTVTNHPDN-SMPHNI]
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DVPDPIDRSSPATVNVELETRELVAEVEPGVTYTYMTEFDNQVPGPLIRVRKGDTVNMTVTSHEDN-TMPHNI

GGGAEATMTNPGE-TVKIRFKATYPGAYIYHCAVPNMDMHI SAGMFGLILVEPPEGLPEVDKEVYIGQHELYTDKKAGKK
GGGAASSFTAPGH-ESQFTFKALNEGIYVYHCATAPVGMHIANGMYGLILVEPPEGLPKVDHEYYVMQGDFYTAGKYREK
GGGAAATFTAPGR-TSTFSFKALQPGLYIYHCAVAPVGMHIANGMYGLILVEPKEGLPKVDKEFYIVQGDEYTKGKKGAQ
GGGAVDTTLVPGDEAAELSFRAEFPGLEFTYHCAVPAMDHHVSSGMFGAILVEPEAGLPAVDRELYLGOQHELYTKGDLGEK
GGGAEHTTLRPGDEEATISARMDYAGSHIYHCAVPNMDHHISAGMFGAILVEPKDGLPEVDRELYLGQHELYTDGDTGEE
GGGAEATTLSPGDEPARLTFRAEFPGVHIYHCAVPNMDOHI SLGMFGAILVEPAEGLPEVDREFYVGQHELYTDGEAGEE
GGGADATTIAPGDDAAEISFTAEYAGAFIYHCAVPNMDHHISAGMEGTILVEPEEGLPEVDHEFYLGQHEIYTEGEAGEE
GGGADATTIAPGDDPAQISFTAEYAGVFIYHCAIPNMDOHISSGMFGSILVEPEDGLPEVDREFYLGQHEIYTDGDLGEE
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Figure S2. Complete alignment of NirK sequences of Ralstonia pickettii (RpNirK; Protein NCBI ID: WP_039373687.1; UniProt:
B2UHRS), Neisseria gonorrhoeae (NgAniA; Protein NCBI ID: WP _003705926.1; UniProt: Q5F7A4), Halorubrum lipolyticum
(HIiNirK; Protein NCBI ID: WP _049911241.1), Natonolimnonius barhuensis (NbNirK; Protein NCBI ID: WP _054863730.1),
Natronococcus amylolyticus (NaNirK; Protein NCBI ID: WP_005555322.1), Halobiforma haloterrestris (HhNirK; Protein NCBI ID:
WP_089787040.1), Halopiger aswanensis (HasNirK; Protein NCBI ID: WP_120243376.1), Haloplanus aerogenes (HaeNirK; Protein
NCBI ID: WP_121921915.1), Salinigranum salinum (SsNirK; Protein NCBI ID: WP_152041973.1), Halobellus limi (HINirK; Protein
NCBI ID: WP_103992402.1), Haloferax mediterranei (HmNirK; Protein NCBI ID: WP_004059594.1), Halogeometricum pallidum
(HpNirK; Protein NCBI ID: WP_049916781.1), Halogranum amylolyticum (HaNirK; Protein NCBI ID: WP_170864849.1), Haloarcula
marismortui (HmaNirK; Protein NCBI ID: WP_011224471.1), Halorhabdus utahensis (HuNirK; Protein NCBI ID: WP_012795101.1).
The TAT consensus sequence [ST]RRXFLK is underlined, twin arginine ‘RR’ is highlighted in yellow and lipoprotein consensus
sequence [LVI][ASTVI][GAS]C is in bold. The catalytic amino acids are highlighted in magenta, whereas amino acids involved in type
1 copper and type 2 copper coordination centers are highlighted in green and cyan, respectively. The consensus sequence SSFHV/I/P is
underlined. The percentages of identity of Ralstonia pickettii NirK and Neisseria gonorrhoeae AniA with Haloferax mediterranei NirK
are 27% and 36%, with a coverage of 95% and 97%, respectively; while haloarchaeal NirKs presents percentages of identity among them
ranged between 49% and 79%, with a coverage between 98% and 100%.
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—————— MLSTTRRRTLQLLGLGGVASLAGCASEAPTAAQSLD--—-—-----Q--TEEPTPAQQESPKIVEQVAANPTDIP-
——————————— MKRQALAAMIASLFALAACGGEPAAQAPAETPAASAEAASSAAQATAETPAGELPVIDAVTTHAPEVP-
-MSRLHTVRSLMRAGLISVVLGALLA----- GTAARAAS-————-—-—-——————— AKLPGDFGPPRGEPIHAVLTSPPLVP-
--MKIQPNKHTLWLPLIAI----LFS----- GNLL--=--=———————————————————— AASNLKTEQAILTPPPMVP-
—-—-—--MNALRPTL-—-—-————— LAAALA-————— FTMAAGTAW-——-—-—-———————————— AQDADKLPHTKVTLVAPPQVHP
MTEQLOMTRRTMLAGAA---LAGAVA---——-— PLLHTAQAHAAGAA-————-— AAAGAAPVDISTLPRVKVDLVKPPEFVHA
MAEQMQISRRTILAGAA---LAGALA-—-—-—---— PVLATTSAWGQGAV-———--- R--KATAAEIAALPRQKVELVDPPFVHA

—-DPITRSEPTEVDVTLRPEEVTAEVE-EGVTFTYMTYNGQVPGPFIRVRQGDTVNLTFENPEENSMPHNVDFHAVAGPGG
—PAIDRDYPAKVRVKMETVEKTMKMD-DGVEYRYWTFDGDVPGRMIRVREGDTVEVEFSNNPSSTVPHNVDFHAATGQGG
—-PPVHRNYPAKVIVELEVVEKEMQIS-EGVSYTFWTFGGTVPGSFIRVRQGDTVEFHLKNHPSSKMPHNIDLHGVTGPGG
—PAINRDHSAKVVINLETREQVGRIA-DGVEYVFWSFGETVPGSFIRVREGDEIEFNLSNHPSSKMPHNIDLHAVTGPGG
HEQATKSGPKVVEFTMTIEEKKMVIDDKGTTLOAMTEFNGSMPGPTLVVHEGDYVQLTLVNPATNAMPHNVDFHGATGALG
HDQVAKTGPRVVEFTMTIEEKKLVIDREGTEIHAMTEFNGSVPGPLMVVHENDYVELRLINPDTNTLLHNIDFHAATGALG
HSQVAEGGPKVVEFTMVIEEKKIVIDDAGTEVHAMAFNGTVPGPLMVVHODDYLELTLINPETNTLMHNIDFHAATGALG

GAEATMTNPGETVKIRFKATYPGAYIYHCAVPN-MDMHISAGMFGLILVEPPEGLPE----——-- VDKEVYIGQHELYTDK
GAAATFTAPGRTSTFSFKALQPGLYIYHCAVAP-VGMHIANGMYGLILVEPKEGLPK----——-- VDKEFYIVQGDFYTKG
GAASSFTAPGHESQFTFKALNEGIYVYHCATAP-VGMHIANGMYGLILVEPPEGLPK--—-—-——-— VDHEYYVMQGDFYTAG
GAESSFTAPGHTSTEFNFKALNPGLYIYHCATAP-VGMHIANGMYGLILVEPKEGLAP-—-—-—-——-— VDREYYLVQGDFYTKG

GAKLTNVNPGEQATLRFKADRSGTFVYHCAPEGMVPWHVVSGMSGTLMVLPRDGLKDPQGKPLHYDRAYTIGEFDLYIPK
GGALTQVNPGEETTLRFKATKPGVEFVYHCAPEGMVPWHVTSGMNGAIMVLPRDGLKDEKGQPLTYDKIYYVGEQDFYVPK
GGGLTEINPGEKTILRFKATKPGVFVYHCAPPGMVPWHVVSGMNGAIMVLPREGLHDGKGKALTYDKIYYVGEQDFYVPR

KAGKKGK-—-—---- H-NFDFEAMRNEEPTYVVMNGEKYAWTDAGRGPAATVNTGETVRVEFEFVDGGPNLSSSFHPIGSVWE
KKGAQGL-—-—----- Q-PFDMDKAVAEQPEYVVENGHVGAIAGD---NALKAKAGETVRMYVGNGGPNLVSSFHVIGEIFD
KYREKGL-———---- Q-PFDMEKAIDERPSYVLENGAEGALTGD---KALHAKVGETVRIFVGNGGPNLVSSFHVIGAIFD
EFGEAGL-———---- Q-PFDMAKAIDEDADYVVENGSVGSTTDE---NSLTAKVGETVRLYIGNGGPNLVSSFHVIGEIFD

GPDGKYKDYATLAESYGDTVQVMRTLTPSHIVENGKVGALTGA---NALTAKVGETVLLI--HSQANRDTRPHLIGGHGD
DEAGNYKKYETPGEAYEDAVKAMRTLTPTHIVENGAVGALTGD---HALTAAVGERVLVV--HSQANRDTRPHLIGGHGD
DENGKYKKYEAPGDAYEDTVKVMRTLTPTHVVENGAVGALTGD---KAMTAAVGEKVLIV--HSQANRDTRPHLIGGHGD

TLYPDGSLSTDPQTHIQTRLVPPGSTTVATMSSPVPGDFKLVDHSLSRVTRKGCMAVIRAEGPEDPEIFDPNPE--———-—
KVYVEGGKL--INENVQSTIVPAGGSAIVEFKVDIPGNYTLVDHSIFRAFNKGALGQLKVEGAENPEIMTQKLSDTAYAG
QVRYEGGTN--VQOKNVQTTLIPAGGAAVVKFTARVPGSYVLVDHSIFRAFNKGALAILKIDGPESKLVYSGKELDSVYLG
TVYVEGGSL--KNHNVQTTLIPAGGAAIVEFKVEVPGTFILVDHSIFRAFNKGALAMLKVEGPDDHSIFTGKTAENVYLP
WVWETGKFANPPQRDLETWEFIRGGSAGAALYTFKQPGVYAYLNHNLIEAFELGAAGHIKVEGKWNDDLMKQIKAPAPIPR
YVWATGKFRNPPDLDQETWLIPGGTAGAAFYTFRQPGVYAYVNHNLIEAFELGAAGHFKVTGEWNDDLMT SVVKPASM-—
YVWATGKENTPPDVDQETWEIPGGAAGAAFYTFQQOPGIYAYVNHNLIEAFELGAAAHFKVTGEWNDDLMTSVLAPSGT-—

SGAASAPAASAPAASAPAASAS—-——--—- EK SV Y m—m o m oo oo
DRAAPNMSAVTKATEASVSGTLTVQDQVOAGRALFAGTCSVCHOGNGAGLPGVFPPLAKSDFLAADPKRAMNIVLHGLNG
EGSAIQSLDNTF----TKITANNKDEQIRFGORVYEANCMACHQANGEGIPGAFPPLAKSDYLNNNPLLGVNAIIKGLSG

437 KIKVNGQEYDSVMPPMTQLNDDEVANILTYVLNSWDNPGGRVSAEDVKKVRAQPAPAKAVAEH
417 PIKVNNVNYNGVMPAM-NLNDEDIANVITEVLNNWDNAGGKVSAEQVAKQRK-————-—-—-———-—

Figure S3. Complete alignment of NirK sequences of Alcaligenes xilosoxidans (AxNirK; Uniprot: 068601), Achromobacter cycloclastes
(AceNirK; Uniprot: P25006), Alcaligenes faecalis (AfNirK; Uniprot: P38501), Haloferax mediterranei (HmNirK; Protein NCBI ID:
WP_004059594.1), Ralstonia pickettii (RpNirK; UniProt: B2UHRS), Pseudoalteromonas translucida (PhNirK; Uniprot: Q3IGF7),
Neisseria gonorrhoeae (NgAniA; UniProt: Q5F7A4). The linker loop is highlighted in yellow whereas coordination patterns around
catalytic His residue, TRPHL and SSFHV/I/P, are in underlined.
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MSHNTSTP----DDESNESQQDPLSEYEAQLDAWLEKVDETAGE----ETDfSLELPTLGLSRRDEMKAGAAVGAM---G
—————————————————————————————————————————————————————————————— MORLLKQSLVVTAS---L

—————————————————————————————————— MKKR--------DDLTKDTPEVSEGGLSRRRFMGAAALAGVA—-—---
MTQHTQR-PTS-——---=-—-—————————————————— DEEPDEQ--QSGAADGFDSLLPGLRRRDFMKAGAAVGGL---S
MTKSHASEP-—-——————-—-—-—————————————————— TTPEEPT--STTAVDDRDPLFARIPRRDFMIAGAATGMM---G
MTDTHAS-—-—-——————————————————————————— DTNGRST--ETTAVDDRDPLFARIPRRDFMKAGAAAGAM---S
MTDTHD-----——————-———————————————————— TAGGNST--RTAVEDDRDPLFARIPRRDEFMKAGAAAGAI---G
MSDTTPT----——————-———————————————————— DDRDAID--SETAAEKRDPLFSRIPRRDFMKAGAAAGAM---G
—————————— M----—-—-—-—----—-—-——————————-TETNSPT-ES--TLDTDSERDPLFARIPRRDFMKAGAATGAM---A
MTQTHDSDDSS————-=-—————————————————— LETNRATDST--TDDDSSERDPLFARIPRRDFMKAGAATGAM---A

—---MTDTEPDAGEMPEPDPAEKLLREHEAQLDELIADVEPPEDD--ATDDGVTLDLPGLTLGRRDLMKTGAAVGVA—-—--T
MSSHDTSEGEGTDTKTERSAETLLSEHEAQLNALIADVQGPDAD----AVETQLPNLGLGLGRRDFMKAGAAVGVL---G
MSTNTD--TDEEERTERKDSEELFAEHEAQLNELLADVEGPDAP----EAESTLPSLGDGVTRRDVMKAGAAVGAV---G
—————————— MSKHETPRDPNEVLEEYEETLDSVLAEVESPDEA--TTDDDISLGLPGLSLGRRDFMKAGVAAGAM---G
——————— MSDSTSSADSTDPERVVEEYENQLEDVLADVEET---TPRTDDDLSLELAGLQLDRRDFLKAGAVAGAM---T
————————— MSNDANDSSDAESLVEEHEQRINDLVADVDDPAELGADEDDGEFSMQLAGLELDRRDFMKAGAATGLASAAG

SIAGCTSLAGNDG----— AGGTTTPHSNSGDVPDHFVPPGEHDEYYGFWSGGHSGDIRIYGLPSMRELTRIPVENPEQAK
LALGTASLASSDLQTI--MKERKLTEKDVLAAAKTYQPSGRKDEFVVEFSSGGQSGQILVYGVPSMRIYKYIGVETPEPWQ
---GATGLGTSVMSR-—----— ETWAAAAEEARNKAHVAPGELDEYYGFWSGGHQGEVRVLGVPSMRELMRIPVENVDSAT
GLAGCTSLLSEEEEG-—---——--—--- TVS-AAPDHSIPPGEMDEYYAFLGGGQSGDIRVVGLPSMRELIRIPVFQRDSGR
SLAGCTGLLSDDEQ-———————=———— VSAADVDTEVPPGEHDDYYAFLSGGHSGDIRVYGVPSMRQLMRIPVENVESAR
SLAGCTGLLDSDDM-———————=—=—— PAAADVDASVPPGELDDYYAFLSGGHSGDIRVYGVPSMRQIMRIPVENVESAR
SLAGCTNLLDEGET----—=——==—-— TAAADVDASVPPGELDEYYAFLSGGHSGDIRVYGVPSMRQIMRIPVENVESAR
SLAGCTGLLSDDDDD—---—=-====—=~ LAAAGDVDSYVPPGEHDDYYAFLSGGHSGEIRVYGIPSMRQLMRIPVFGRESAR
SLAGCTGLLGGDES——-——=====—-— TSLEDVKTDVKPGDHDDYYAFLSGGHTGEIRVYGLPSMRQLMRIPVFGRESAR
SMAGCTGLLGGDDS————————=—=—— VSLEDVKTSVEPGEHDDYYAFLSGGHTGEIRVYGLPSMRQLMRIPVFQTESAR
SLAGCSFGGTGGGN——-—————-— GNGNGASTTDHKVPPGEHDDYYGFWSGGHSGEVRVVGIPSMRELRRIPVFQKDGAV
SVAGCAGQGDS—---—--— QGGTATPSSSHGDVPDHFVPPGEHDKYYGFWSGGHSGEVRVMGIPSMRELTRIPVENRECAK
GLAGCAGLGNN--—--=-—-=—— TATESNSGGDVPDHKVPPGEHDEYYGFWSGGHAGDIRVYGIPSMRQLTRIPVENRESAK
SVAGCSALS--GGD---SSAG--SQSTPSSSGASHTVEPGEHDEYYGFWSGGHSGELRVIGIPSMRELTRIPVENTDCAS
GLAGCAGSLPTGGDG-—--—-— SNAANTGSDDVPEHRVPPGEHDEYYGFWSGGHSGEIRVLGIPSMRELTRIPVENTEGAR

AFAGCQTALPDGKTPSDSGGGGDGGSQGASASHGHFVPPGEKDEYYGFWSGGHSGEIRVIGIPSMRELQRIPVENTEPAR

GYGFDNQTTEMLESAGD-—-—----— YTWGDSHHPSLSETDGKYDGKYLFVNDKAHGRVARVNLKYFETDAITNIPNVQSVHG
GYGFDDDSKKVLRQGDIRG--REINWGDTHHPNFTEKNGEYVGDYLFINDKANPRIAVVNLHDFETTQIVVNPIMKSEHG
GWGITNESKEILGGDQQ-———-- YLNGDCHHPHISMTDGRYDGKYLFINDKANTRVARIRLDIMKTDKITHIPNVQATHG
GYGHDDESREMLEEAGG-——-—--- YTWGDTHHPRISQTDGDYDGRFAYVNDKANGRMARIDLTYFETDAIVDIPNQQGTHG
GYGFDDETHEMLQESGG———-—--- YTWGDTHHPRVSQTDNEYDGEWLFVNDKANGRMARIDLKYFETDAIIDLPNHQGTHG
GYGFDDETHDMLQDAGG————-— YTWGDTHHPRVSQTDNEYDGEWLFVNDKANGRMARVDLEYFETDATIIDLPNQQGTHG
GYGFDDETHEMLQEAGG————-— YTWGDTHHPRVSQTDNQYDGEWLFVNDKANGRMARIDLEYFETDAIIDLPNQQGTHG
GYGYDDRTSEMLEEAGG-———--— YSWGDTHHPRVSQTDNDYDGRWAFVNDKANGRMARIDLEYFETDAIVDIPNQQGTHG
GYGYDDRTSEMLEDAGG-———--- YSWGDTHHPRVSQTDNDYDGRWAFVNDKANGRMARINLKYFETDAIVDIPNQQGTHG
GYGYDDRTSEMLEEAGG————--— YTWGDAHHPRVSQTDNDYDGRWAFVNDKANGRMARIDLEYFETDAIVDIPNQQGTHG
GYGHDEQTKEVLREGGDVGSVAGHEWGDTHHPILSESGGDYDGRYLWINDKVSGRLARINLKYFETDAITDIPNMQACHG
GYGFDDGTGEMLKDAGD-——---- YTWGDSHHPSLSETDGKYDGEYLFVNDKANGRVARVNLKYFETDAILDVPNVQSVHG
GYGHDDRTTEMLEEAGD-—-—---- YTWGDSHHPSLSETDGKYDGEYIFVNDKANGRVARVNLTYFETDAIVDIPNVQSVHG
GYGFTDGTQEMLEEGGG————--— YSWGDNHHPNLSETDGDYDGEYLYVNDKANGRIARVNLTYFETDAITDVPNMQATHG
GYGYDDQTDEMLEEAGD—-———--— YTWGDNHHPNLSETDGKYDGEYLYVNDKANGRIARVNLKYFETDAITDVPNVQAVHG
GYGFDDQSSEMLEQAGD————--— YTWGDNHHPNLSETDGDYDGEYLYVNDKANGRIARVNLKYFETDAIVDVPNVQCIHG

CCIQ-SPDTEYVFANSEFRTPLPNDGR-DINNPDKYVSLFTALD--—-——————————— PDSMEVLWQVEVDGNLDILDTD
GSFV-TPNTEYVIEASQYAAPLDHQYH----PIEEYEAVFRGAVTLWKFDYAKGKIDEKASFSLEFPPYM-QDLSDAGKG
LRLOKVPKTNYVEFCNAEFVIPQPNDGT-DFSLDNS-YTMFTAID--—-—-—--—-—-—————— AETMDVAWQVIVDGNLDNTDAD
SCAQ-LPDTDLIFGVGEFRAPIPNDGTGDLHDPDEYGAVLAAID-—————-—-—-—————— PESMNVEWEVLVDGNMDNGDGS
ACML-MPDSRYVFGVGELRVPIPNDGR-DLDDPSEYGSTLSAMS———-—-—-—-—-——————— PDPFDHEWDVRVDCNLDNGDSG
ACAL-MPDTRLIFGVGELRVPIPNDGR-DLEDPSEYGSTLSAMS———-—-—-—-—-—————-—— ADPFDHEWDVRVDCNLDNGDSG
ACAL-MPDTRLIFGVGELRVPIPNDGR-DLEDPSEYGSTLSAMS-——---—-—-—-———-—-—-—— ADPFDHEWDVRVDCNLDNGDSG
ACCL-LPDTKYVFGVGEFRVPMPNDGQ-DLDDPENYTSTIAAIN-—---—-—-—-————-—-—— PETMNVEWEVLVDGNMDNGDGS
ACCL-LPDTKYVFGVGEFRVPMPNDGQ-DLTDPENYTSVIAAIN-——-—-——-———————— PETMNVEWEVLVDGNMDNGDGG
ACCL-LPDTKYVFGVGEFRVPMPNDGQ-DLDDPSNYTSTIAAID-———-—-—-———————— PETMNVEWEVLVDGNMDNGDGG
CSVQ-SPDTKYVYGVGEFRVPVPNDGTTDPDDADSYWSVFAALD--—-—-—————-—-———— PESMEVVWQVRVSGNLDNADSD
CCIQ-SPDTEYVFANGEFRAPLPNDGR-DVDDPSKYVSLFSAID---—-—————-—-———— PESMDVLWQVKVSGNLDIADSD
CCIQ-SPDTGYVFANSEFRTPMPNDGR-DVNEPEEYVSVFSALD-—-—-——————————— PESMDVLWQVEVDGQLDIVDSD
CCVL-SPDTKYVLGNGEFRAPLPNDGT-DAKNPDNYTSLEFVAVD-—-—-——————————— PDSMETQWQVKVDGNLDIVDTG
TCVL-SPDTKYILGNGEFRTPLPNDGR-DLDNPENYTSLLSAVD-—-—-———-—-—-—————— PESMETKWQVKVDGNLDIIDSG
TTVL-SPDTKYVLGNGEFRAPLPNDGR-DVNNPEEYTALFSAVD-—-—-—-—-—---—————— PESMETAWQVKVDGNLDIVDTG
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246
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253
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350
318
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411
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411
421
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KDGRWAISSAYNDEEGV-———-—-———-— EIEEMTKNDRDFVKAFDVPAIQKAVDA-GNYKKVN--GIPVVDGTKESSLN-KG
ESFGWAFTNSENSEMYTGGIEKGLPPFEAGMSRNDTDYMHVYNWOMLEKLAQDPKNYKIYH-—————--— GHRVISIEAAV
YTGKYATSTCYNSERAV-——-—-—-———-— DLAGTMRNDRDWVVVENVERIAAAVKA-GNFKTIGDSKVPVVDGRGES----—-—
KEGRYFFTTGYNSEGAV-——---—-——-— TEKGMTRSDRDDVKAFDIPRIEAAVEA-GDYETIN--EVPVVDGRKDSSLN-QG
KDGEWFFTTSYNSEEGV-————-—-——-— TEREMTAADTDYVVAFNIPRIEDAIDA-GEYEEIN--GVPVVDGTEDSSLN-DG
KNGEWFFTTSYNSEEGV-————-———— TEAEMTAADTDYVVAFNIPRIEAAVDA-GEYETIN--GVPVVDGTEDSPLN-TG
KYGEWFFTTSYNTEEAV-—-—---—-——-— TESEMTASDTDYVVAFNIPRIEDAVDA-GEFEEIN--GVPVVDGTEDSPLN-DG
KOGRWEFFATGYNSESAT-——---—-——-— TESGMSSSDTDWVKAFDVPAIEDAVEA-GEYEEIN--GVPVVDGTRDSALN-SG
KEGRWFFTTGYNSEHAT-———--—-——-— TQSEMSSSDTDWVKAFDVPAIEEAVEA-GEYDEMN--GVPVVDGTRDSALN-EG
KEGRWFFATGYNSEHAT-——--—-——-— TESEMSSSDTDWVKAFDVPAIEEAVEA-GDYDEIG--GVPVVDGTRDSSLN-ES
KEGNWAFATGYNKEEAF--—----—-—-— EIDGMTHDDRDNLKAFDIEAIEAALDA-GEAEEIN--GVPVLDGRQDSPLT-SG
KDGRWLLSSSYNDEEGV-——--———-— EIEEMTRDDRDSVKAFDVPAIQKAVDA-GKYEEVN--GVPVVDGTRESSLN-KG
KDGRWVLSSSYNDEEGV—-————-———— EVEEMTKDDRDDVKAFDVPAIQELVDA-GEYEEVN--GVPVVDGTKESPHN-EG
KEGRWAISSAYNSEEAT-———-—-———-— DIQGMTKDDRDNVKAFDIPAIEQAVEN-GNYEEVN--GIPVVDGTQGSSLN-QG
KEGRWAISSAYNSEEAV-——---—-——-— EIEGMSHDDRDYVKAFDIPAIEQAVER-GKYEEVN--GVPIVDGTQSSTLN-KG
KEGRWAISSCYNSEEAT-—-—---—-——-— EIQGMTRDDRDYAKVFDIPAIEQAVEN-GNYEEVN--GVPVVDGTRESDLN-SG

DNPIVRYVPTPKSPHCVEVEPNGKYAMVAGKLSPTVSIIDIEKLGTAS--—-—-———-—-—-—-—————— DPKDTIVGQPKLGLGP
KAGALFLIPEPKSPHGVDVSPDGRYIVVGGKLDTHASVYDFRKIKQLIDKKEFIGADPYGIPILDMKKTLHGQVELGLGP
—-EFTRYIPVPKNPHGLNTSPDGKYFIANGKLSPTVSVIAIDKLDDLFED-—-————-=-————— KIELRDTIVAEPELGLGP
DDPVVHYIPTPKSPHGISVTPDNKYAIASGKLDPTASVIQIDKIDEVD-—-=-——————-——————— DPTDAIVGQPKLGLGP
DEPLVRYIDVPTNPHGVSVTPDGRYAIASGKLDPTCTVIEIDRLNEVD---—-—-—-—-—-—-—————— DPNDAIVGRVNVGNGP
SEPLVRYIDVPTNPHGVSVTPDGQYAIASGKLDPTCTIIEIDQLTEVD-—-—-——————-=—=————— DPNDAIVGRVNVGNGP
DEPLVRYIDVPTNPHGVSVTPDGEYAIASGKLDPTCTIIEVDQLNEVD---—-———-—-—-—-—————— DANDATIAGRVNVGNGP
DRPIVRYVDVAKSPHGVSVTPDNQYAIASGKLDPTATVIDIEQLAEVD---—-————-—-—-—————-— DPNDAIVARPTLGMGP

DRPIVRYIDVSKSPHGVSVTPDGQYAIASGKLDPTATVIDIETLAEAD---————-—-—-—-—————— DPNESIVGRPRLGMGP
DRPIVRYLDVSKSPHGVSVTPDGKYAIASGKLDPTASVIDIETLADAD-—-———————-——————— DPNDAIVGRPRLGMGP
SDPIVHYIPTPKGPHGCDVEPSGTYVTASGKLSPTVIMVEIDKIKEVD--—-——————-——————— DPEDAIVGQPRVGMGP
DNPLVRYIPTPKSPHCVEVTPDGKYGIVAGKLSPTVSIIDIEKLGTEP---—-—---—--—————- DPAKTIVGQPKLGLGP
DDPIVRYIPTPKSPHCVEVTPDGKYGMVAGKLSPTVSIIDIEKLATAD---—-———-—-—-—-—————— DPADTIVGQPKVGLGP
DRPVVKYIPTPKSPHCVEVGPNGDYAFIAGKLSPTVTMLDLNALADSS-—-—-——————-—-—————— DPDEVVAGRPRVGLGP
DRPIVRYVPTPKSPHCVEVEPNGDYAMIAGKLSPTVTILDIDKLGEVS-—-—-——————-—-—————— DPADAVVGRPKVGLGP
DEPLVRYISTPKSPHCVEVGPDGKYAFIAGKLSPTVITMLDLDKIGEVD---—-—-—-—-—-—-—————— DPADAVAGRPKVGLGP

LHTTYDGR-GHAYTSLFIDSQVVKWDIETAINSPK-—-—————-— KSEDAILGKIDVHYNPGHIQATIQAMSTEPTGDWLVVL

LHHTYDAQDGIIYTSLYVDSQIVKWDYKNL----=-=-—-————-—-—-—-———

KVLDRVNVHYNIGHLDSMEGKSAKPKGKYALAL

LHTTFDGR-GNAYTTLFIDSQVCKWNIADAIKHYNG-—------ DKVNYIRQKLDVQYQPGHNHASLTESRDADGKWLVVL
LHTAYDGR-GHAYTSLFIDSQVVKWDIEEAVEADA--—————— GSESPVIEKIDVHYNPGHLIASESYTEDPAGDWLISL
LHTAYDGR-GHAYTTLFVDSQVVKWDIEAAVEAEK--—————-— GSEDPVIEKHDVHYSPGHLIAAESYTGDPQGDWLIVL
LHTAYDGR-GHAYTTLEFVDSEVVKWDIDAAVEAEM-———----— GSADPVIQKHEVHYSPGHLIAAESYTGDPQGDWLIVL
LHTAYDGR-GHGYTTLEFVDSQVVKWDIEAAVDAEM-——-—----— GSADPVIEKHDVHYSPGHLIAAESYTGDPQGDWLIVL
LHTAYDGR-GHAYTTLFIDSQVVKWDIEAAVDAYPDDEPEGGDQESPAVVEKIDVHYNPGHLIAAESYTADPQGDWLISL
LHTAYDGR-GHAYTTLFIDSQVVKWDIEAAVEASE-—-—————— ESTDPVIEKIDVHYNPGHLIASESYTADPQGDWLISL
LHTAYDGR-GHAYTTLFIDSQVVKWDIEAAVEASE-——-----— ESEDPVIEKVDVHYNPGHLIAAESYTADPQGDWLISL
LHTTWDGR-GHGYTTLFIDSQIAKWDIEQAVEAEK-——-----— GSEEPVVGTIDVHYNPGHLQAVEAETTDPAGDWLVTL
LHTTYDDR-GHGYTSLFIDSQVVKWDIEKAVESPK-—-—————— GSEEAILGKIDVHYNPGHIQAVQAMSVEPTGDWLVVL
LHTTYDDR-GHAYTSLFIDSQVVKWDIEEAVNAEK--—————— GSEEPILGKIDVHYNPGHIQAVQAMSTEPEGNWLVAL
LHTTFDGN-GHAYTSLFIDSQTVKWDIQAAVEAEE-—-—————— GSEDSIIEKQDVHYNPGHIQALEAMTTDPDGEWLVSL
LHTTFDGN-GHAYTSLFIDSQAVKWDIEKAVEAEE-——-----— GSTDPVIEKIDVHYNPGHIQAVKAMTTDPDGEWLISL
LHTTFDGN-GHAYTSLFIDSQVAKWDIEEAANAEL-—------— GSSDPVIEKQDVHYNPGHIQALEAMTTDPDGEWLISL

LSKDRFLPVGPIYPDNDQLIYIGNDKDDETGGMELVSDHPV-YP|
LSIDRFNPVGPLHPONHQLIDIGGP-—----- KMELIYDLPIPL
SHFSKDRFLPVGPLHPENDQLIDISGE-————- EMKLVHDGPT-Y
LSKDRFLPVGPQHPENDQLIYIGDDE----AGMEHVKDSPA-H
LSKDRFLPVGPVFPENDQLEFYIGDDD----AGMELVKDTPT-YP|
LSKDRFLPVGPVFPENDQLEFYIGDDD----AGMELVKDTPA-YP|
LSKDRFLPVGPVFPENDQLEFYIGDDD----AGMELVKDTPA-YP|
LSKDRFLPVGPMHPENDQLIYIGDDE----EGMKLVKDTPS-Y
LSKERFLPVGPMHPENDQLIYIGDDE----EGMSLVKDTPS-Y
LSKDRFLPVGPMHPENDQLIYIGDDE----EGMSLVKDTPS-Y
LSKDRFISVGPIHPDNDQLIAIGEDAETETGGMELVADHPV-HP|
NELSKDRFLPVGPIHPDNDQLIYIGNDKDNETGGMELVSDHPV-Y P
LSKDRFLPVGPIYPDNDQLIYIGNDKDDETGGMELVADHPV-YP|
LSKDRFLPVGPIMPDNDQLIHIGQGE----KEMELVADHPA-YP|
LSKDRFLPVGPIHPDNDQLIHIGQGE----KEMELVADHPA-YP|
LSKDRFLPVGPIHPDNDQLIHIGDGE----KEMEIVADHPA-YP|

PHDAIFAAKDKIQPAKTWDAADYEG----——- E
PHDVISIAADKLKPQVTYPMGTNSR----TGKQ
PHDCILVRRDQIKTKKIYERNDPYFASCRAQAE
PHDASICHRSKLDPAKTYDPDDLDL--=-————-—
PHDASIVRADRLDPASVYDPDDLEL---—-——--—
PHDASIVRADRLDPASVYDPDDLTL---—-——--—
PHDASIVRADRLDPASVYDPDDLAL---————-—
PHDASIVSADKLDPAKVYDPEDYDE-—-—-————-—
PHDASIVSAEKLDPAKVYDPEDYDE---—-———-—
PHDASIVSAEKLDPAKVYDPEDYDE---————-—
PHDCVFASRDKISPNNIWDREDYEG---—-——-— E
PHDAIMVHKDKLDPAKIWDAKDYEG----——-— E
PHDAIFAHKDKIEPATTWDPEDYDE---—-———-
PHDCVFAHKDKIDAKKVYDKDDYE----—-———-—
PHDCVFADAETISPATTWDKEDYAG---—-——-— E
PHDCVFAHRDKINPATTWDKADYEG--—--——-— E
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557
531
519
525
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636
610
598
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598
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593
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641
638
631
624
629
639

KEYVKESNS-RVERIDEETVEVYTSVKRSEYGLRDFTVKEGDEVTLTATNIEGSQDIVHGLAIPEHNVHLALAPQDTREA
HEAMTLAGQE-RVERKGNEVKIYGTLIRSHINPEHVTVNKGDKVTEFYLTNLERAQDETHGFAVSGYNVHASVEPGKTVAV
KDGVTLE-SDNKVIRDGNKVRVYMTSVAPQYGMTDFKVKEGDEVTVYITNLDMVGDVTHGFCMVNHGVSMEISPQQTASV
-EYTDEGEE-TMERVGDDRVEIEMYSTRNKYGFQEMTVTEGDTIEMQVTNIETTSDMLHSVAI PEHDVHMRVAPQETRKV
—-DFISADDEENFIERDGDQVRVEMYNQRNHFGFEDITVREGDEVTIRSTNIESEEDITHSLAIPQHDVNVKLAPQETREV
-DFISTDDEDNFIERDGDRVHVEMHSQRNYFSFEDIAVQEGDAVTIRTTNIEQTEDMLHSVAIPEYDINVKIAPQETREV
-EFISPDDEDNFIERDGDRVHVEMYNARNTFGLEDIVVQEGDEVTIRSTNIEQEEDILHSVAIPQHNVNIKLAPQETREV
-EYIEPDASD--IIREDGHVHVKMHSQRNEFGFQEVTVQEGDEVTFTVINIEQTPDVLHSLAI PEHDVNIKLAPQETREV
—-EFVDTEDVD--ISREDGRVHVKMYSTRNEFGFEEVTIVTEGDEVTMTVINIEQTPDILHSTIAIPEHDINMKLAPQETREV
-EFISPEDND--ISRENGRVHVKMHSQRNQFGFTDVTVTEGDEVTFTVINVEQTADLLHSLAIPEYDVNIKLAPQETREV
KEYVTEDNS-RVERTGDRSVEVYTSVKRSEYGLRDFTVKEGDEVTITVINIESSRDITHGLAIPQYAINLSIAPQDTRKV
REYISEKNS-GIERLDDSTVEVNMSSKRSEFGLREFTVKEGDEVOQMTVINIEKSPDITHGVAIPEHDINLALAPQDTREV
-EFVSEEDS-RVERVDDSTVEVYASVKRSEYGLRDFTVQEGDEVTLTATNIEGTQDIVHGLAI PEHDVNLALAPQDTRQV
ETYITEEDS-GVERTGENSVHVKMTTKRSEFGLPDFTVQEGDEVKLSTTNIEGVQDITHGVAIPEHDINYAVAPQDTREV
KPEVTEKDS-GVERTGEQSVHVKSSVKRSEYGMSEFTVKEGDEVTLTVTNIEDVRDVIHGVAIPEHDVNLATIAPQDTREV
KPFVTAENS-GVERTGENSVHVKASSKRSEYGMYDFTVQEGDEVRLTVTNVEGVRDITHGVAIPEHDVNLAVAPQDTREV

TFTADKPGVYWIYETHFESALHLEMRSRMIVEPRT === — === = == — - —m oo oo
TFTADEEGVFPYYCTEFCSALHLEMMGYLYVKDPKKKYESVKELKLOKMSKEQLESEYKKVIATNKATDDVIQSVVKFLK
TFTAGKPGVYWYYCNFCHALHMEMGGRMLVEKA—— == === == === ——mm
TFTADDPGVYWIYCAHFCSALHLEMRSRLIVEPEE - ———————— === —— oo oo
TFTADEPGVYWIYCABFCSALHLEMRSRLLVE PAD— === —— === —— == — oo oo oo
TFTADKPGVYWIYCABFCSATHLEMRSRLLVE PAD— — = = —— == = == = = = — o = oo oo oo
TFTADEPGVYWIYCAMFCSATHLEMRSRLLVE PAD— == === == = — == = =~ —m o o e e oo
TFTADEPGVYWMYCABFCSATHLEMRSRLTVEPAE -~ == —— == =~ — = =~ —m o oo oo
TFTADEPGVYWMYCABFCSALHLEMRSRLIVE PAE—————— === === = - — oo oo
TFTADEPGVYWMYCABFCSALHLEMRSRLLVE PAE—————— === === = - —m o oo
TFTADEPGIYWAYCTMFCSALHLEMRSRMT VEPRD— = = —— == = == = = =~ = m = o o m oo
TFTADDPGVYWI YCTMFCSATLHLEMRSRMT VEPRD - == —— = == — == = — = = = = = o oo o oo
TFTADEPGVYWIYCTEFCSALHLEMRSRMIVEPSE—————— === —— == —m oo oo oo
TFTADDPGVYWIYCTMFCSALHLEMRSRMIVEPAEG-——————=—— === - - = mm oo
TFTADEPGVYWIYCTRFCSALHLEMRSRMLVE PRE -~ === == === = = = = —— = m oo oo
TFTADDPGVYWIYCTEFCSALHLEMRSRMT VEPSE— === —— == =~ == = =~ —mm oo oo
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HmNosZ = =  ——————
WsNosZ 850 IIEYLKWIDENAGLF
MhNos?Z = = —————m—m
HaiNosZ =  ———————————————
NaNosZ = =  ————————————
NhNosZ = = ————mmm—mmm———
NbNos?Z = = —————mm———mm———
HhNosZ = ——————
NeNosZ = =  ———————————_—
NaiNosZ =  ———————————
HaeNosSZ =  ——————————— =
HbNosZ = ——————
HpeNosZ ~  ——————————————-
HmaNosZ = —————————
HgNosZ = ———————————————
HcNosZ =~  ——————

Figure S4. Complete alignment of NosZ sequences of Wolinella succinogenes (WsNosZ; Protein NCBI ID: WP_129545366.1; UniProt:
Q5SF7A4), Marinobacter hydrocarbonoclasticus (MhNosZ; Protein NCBI ID: WP _039373687.1; UniProt: B2UHRS), Halorubrum
aidingense (HaiNirK; Protein NCBI ID: WP_007998714.1), Natronococcus amylolyticus (NaNirK; Protein NCBI ID:
WP_049891949.1), Natrialba hulunbeirensis (NhNosZ; Protein NCBI ID: ELY91737.1), Natronolimnobius baerhuensis (NbNosZ,
Protein NCBI ID: WP_087715262.1), Halobiforma haloterrestris (HhNosZ; Protein NCBI ID: WP_089784324.1), Natrinema ejinorense
(NeNosZ; Protein NCBI ID: WP_097381668.1), Natronorubrum aibiense (NaiNosZ; Protein NCBI ID: WP _152944304.1), Haloplanus
aerogenes (HaeNosZ; Protein NCBI ID: WP_121921888.1), Haloferax mediterranei (HmNosZ; Protein NCBI ID: WP_004056356.1),
Halogeometricum borinquense (HbNosZ; Protein NCBI ID: WP_163487366.1), Halolamina pelagica (HpeNosZ; Protein NCBI ID:
SFP13007.1), Haloarcula marismortui (HmaNosZ; Protein NCBI ID: WP_011222995.1), Hagranum gelatinilyticum (HgNosZ; Protein
NCBI ID: WP_089699362.1), Halosimplex carisbadense (HcNosZ; Protein NCBI ID: WP_006884108.1). The TAT consensus sequence
[STIRRXFLK is underlined and lipoprotein consensus sequence [LVI][ASTVI][GAS]C is in bold. Twin arginine ‘RR’ and hypothetical
amino terminal residue of Haloferax mediterranei NosZ are highlighted in yellow and green, respectively. Conserved residues
coordinating Cua center atoms are highlighted in gray whereas conservative substitutions are highlighted in turquoise. Conserved His
residues coordinating Cuz center are highlighted in cyan and conserved Lys and Glu are in magenta. The percentages of identity of
Wolinella succinogenes and Marinobacter hydrocarbonoclasticus NosZs with Haloferax mediterranei NosZ are 33% and 46%,
respectively, with a coverage of 88% and 91% respectively, while haloarchaeal NosZ presents an identity range among them between
50% and 77% (coverage between 93 and 100%).
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Table S1. Interaction distance (Angstroms) between the enzyme residues and the metal centres in NarG, NirK and NosZ templates and

models.

PcrA Azospira oryzae:

NarG Haloferax mediterranei

C64-S-Fe: 2.3 Cl114-S-Fe: 2.2
C68-S-Fe:2.4 C118-S-Fe:2.3
H60-N-Fe:2.2 H110-N-Fe:2.0
C102-S-Fe:2.2 C153-S-Fe:1.9
Asp-Mo:2.0 Asp-Mo:2.0

Dithiolenes-Mo:2.2,2.4,2.4,2.6

Dithiolenes-Mo:2.2,2.4,2.4,2.6

NirK Neisseria gonorrhoeae:

NirK Haloferax mediterranei

H94-N-Cu:2.0 H129-N-Cu:2.1 Type 1 copper site
H143-N-Cu:1.9 H179-N-Cu:2.0
C135-S-Cu: 2.1 C170-S-Cu: 2.1
M148-S-Cu:2.6 M183-S-Cu:2.6
H99-N-Cu:2.1 H134-N-Cu:2.3 Type 2 cooper site
H134-N-Cu:2.2 H169-N-Cu:2.3
H289-N-Cu:2.3 H329-N-Cu:2.0

NosZ Marinobacter hydrocarbonoclasticus
H576-N-CuA:2.1
C611-S-CuA:2.3

NosZ Haloferax mediterranei:
H614-N-CuA:2.3
C649-S-CuA:2.4

W613-O-CuA:2.6 Y651-0-CuA:2.4 Cua
C615-S-CuA:2.3 C653-S-CuA:2.5
H619-N-CuA:2.0 H657-N-CuA:1.9
M622-S-CuA:2.47 M660-S-CuA:2.0
H129-N-CuZ:2.2 H168-N-CuZ:2.1
H130-N-CuZ:2.1 H169-N-CuZ:2.3
H178-N-CuZ:2.1 H217-N-CuZ:2.2
H320-N-CuZ:2.3 H364-N-CuZ:2.2 Cuz

H375-N-CuZ:2.1
H426-N-CuZ:2.0
H487-N-CuZ:2.0

H415-N-CuZ:2.1
H465-N-CuZ:2.1
H532-N-CuZ:1.9
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