—

Supplemental Fig. 1. Sequence alignment of Cu-containing nitrite reductases. Amino acid
sequence of the enzyme from N. oceani (Nco) is aligned with those from A. xylosoxidans (Axy), B.
Jjaponicum (Bja), A. cycloclastes (Acy), A. faecalis (Afa), N. gonorrhoeae (Ngo), B. pseudomallei
(Bps), F. oxysporum (Fox), A. oryzae (Aor), H. marismortui (Hma), H. volcanii (Hvo), N. europaea
(Neu), and N. maritimus (Nma). Amino acids are numbered at the right margin. Putative Cu-binding
residues for type 1 and type 2 Cu are indicated by I and II, respectively. Insertions and deletions of
the sequence that are common in the class 1 or class 2 enzymes are boxed. Accession numbers of

the sequences are indicated in Figure 1.
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——————————————————————————————————————————————————————— MEKLIKYFAFYLATF 15
—————————————————————————————————————————————————————————————————— MIMAL 4
——————————————————————————————————————————————————————————————— MLPMFTR 7
—————————————————————————————————————————————— MTEQLOMTRRTMLAGAALAGAVAP 24
—————————————————————————————————————————————— MAEQMOISRRTILAGAALAGALAP 24
——————————————————————————————————————————————————— MERQALAAMIASLFALAAC 19
—————————————————————————————————————————————————— MEDLQSIRGQLRATFLSVLL 20
MSRMVTICWTLAPATSQLLPIASRAAAS TAF IRNLSLPTRRAPVIGARSFSSNTRENSRYVSHPRLTPALAL 70
————-MNTAFSSLCRTKSRYASVTTIRGARRLPPRLLSSPCSPLRGPFLARQISTESRKGTSGFQIKYVLL 66
————————————————————————————————————————————————————— MSTIPTATRRRVLEALG 17
———————————————————————————————————————————————————————— MLSTTRRRTLQULG 14
——————————————————————————————————————————————————————————— MEYKQLLRGML 11
———————————————————————————————————————————————— MNERVSMLFTIAAVAVMGATLF 22
SSVLYADGEASSYIANIGTHANLEDLERVR-——————— e e e e e e e 45
RPTLLAMALIATMAGGP AAAQNADQLERAK———————— e e 34
RAALISAAATALMLATPALAADDLEKLPRQK-———————— e 37
LLHTAQAHAAGAAAAAGAAPVD IS TLPRVK-——————m e 54
VLATTSAWGQGAVRKATAAETIAALPRQK---————— e 52
GGEPAAQAPAETPAASAEAAS S AAQATAETP—————— e 50
GAVIAAS AQAGAATGKVPGDFG-—————— e 42
VSTGLALSYYLYQRGPQPVKLGLAPEKPEKPKCAHCVDEKPEVIQEKAVGCCEDEQTTTYQEKPLSCCVD 140
LSTAATLSWLLYARQHGAVWLDSDKSYFTHPDPLAPNNGIHQQKTTNEIQDSQKETFKS——————————— 125
VGTAALAGCASAPGAKEQATEAETTPQEPAM—————————— e 43
LGGVASLAGCATKSPTAAQSLDETEEPTQ-———————— e e e e e 43
ASGFLLMG-———— e e 19
GSTYTQTQIAGQSLDMDOMDVSVMDKIRHMG-——————— === 53
——————————————————————————————————— QELVAPPHLPDHQQAYSGKPRIVEIEMVIEEKEVE 80
——————————————————————————————————— VALVAPPMVHPHEQVARSGPRKVIEFTHMTIEEKKMYV 69
——————————————————————————————————— VELVAPPFVHAHEQATKQGPKIVEFKLTIEEKKVV 72
——————————————————————————————————— VDLVEPPFVHAHDQVAKTGPRVVEFTHMTIEEKKLV 89
——————————————————————————————————— VELVDPPFVHAHSQVAEGGPKVVEFTMVIEEKKIV a7
————————————————————————————— AGELPVIDAVTTHAPEVPPAIDRDYPAKVRVKMETVE-KTH a0
————————————————————————————— PPQGEPLHATLVSPPNVPPPITRRYPAKVIVDLEVVE-KVL 82
DEASIAMVPAIGGDHKHKIFETVDDETLLISKLPKEDAILTTAPNVPPSITRDHPALVRVPLVTTT-KLA 209
——————————————————————————— LEAEDLPTEKAILTTAPNVPPPITRDYPVILDVDLTAVA-KLE 167
———————————————————————————— NALQQTDVDRIAADPTAIPDPIDRSEPKTVSVEMTTKE-QVA 89
————————————————————————————— QGSTNLVDQVAADPTDIPGPIDRSESAEVDVTLRPEE-VTA 83
—————————————————————————————————————————————————— IQAEAKTVQVTLHAVETDVA 39
————————————————————————————————— GLQLVMPEAFAETDCGALENSGRNVVEFNLTGESVEL a0
I II

IEPN—VFVQAMTFNGTNPGPIIVVHEGDYVELTLKNLDTNMLLENIDFﬁPATGALGGGALTKVAPGQQVT 149
IDDKGTTLQAMTFNGSMPGPTLVVHEGD YVELTLVNP ATN AMAHN VD FHAATGALGGAKLTNVINPGEQAT 139
IDEKGTTFQAMTFNGSMPGPLMVVHEGDYVETTLVNPATN THHHNIDFHE ATGALGGGALTL INPGEQVY 142
IDREGTEIHAMTFNGSVPGPLMVVHENDYVER-LINPDTNTLYHNIDFHAATGALGGGALTOQVINPGEETT 158
IDDAGTEVHAMAFNGTVPGPLMVVHQDDYLELTLINPETNTLMHN IDFHAATGALGGGGLTEINPGEKTI 157
EKMDDGVEYRYUTFDGDVPGRMIRVREGD TVEVEFSNNPSS TVHHNVDFHAATGQGGGALATF TAPGRTST 160
PIADGVNYTFUTFGGAVPGNF IRVRQGD TVEFHLEINNRPDSKH IDLHAVTGPGGGATSSFTAPGHESR 152
QLTSQYKYEQUWTFNGTVPGPF IRAKVGDVVELSLTNKDP AGNHHN IDOQHAF TGPGGGAAVTTAEEGETKY 279
QLTNQYKYEKWTFNNSVPGPF IRARVGD IVNLKITNHDESGMAHNIDQHAFLGPGGGSALTTVINEGETKT 237
EIEPGVTYTYMTFGDQIPGPMIRVRRGDTVELTITNEEGNSMAHNID UHAVRGPGGGAEASMVTPGQTKT 159
EVEDGVTFTYTTYNGOVPGPLVRVRQGD TVINVTFENPEENTMRAHN VD FHAVAGPGGGAEATHTNPGETAH 153
YDNKGSTYRAUTFDGKVPGPVVRVTEGD TVEF TL INDENSKNSHSMDFHAALR-LDVVEDFESIKPGETKK 108
PINGGKTYHAMTFSEQVPGPTLRVTQGDVVKHMTLTIPDDEVTGHGND HHAS QNS AGN--FESVNPGETSQ 158

(continue)
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II I I I
LRFEKADKAGTYVYHCAPGGL-MTP

GAINIFPEKKGLRDQNGKKVTYDKAYYVGEQGUYIPKDK
LRFEKADRSGTFVYHCAPEG--HNVP GTLMVLPRDGLKDPQGKPLRYDRAYTIGEFDLYIPKDA
LRWEKATKTGVFVYHCAPGGP-MIP GAVMVLPRDGLNDGKGHALKYDKVYYVGEQDMYVPRDE
LRFEKATKPGVFVYHCAPEG--MVP T3 GAINMVLPRDGLKDEKGQPLTYDKIYYVGEQDFYVPKDE

w e W

LRFEKATKPGVFVYHCAPPG--MVP 3 GAIMVLPREGLHDGKGKALTYDKIYYVGEQDFYVPRDE
FSFKALQPGLYIYHCAVAP-——-VGHMHIAN GLILVEPKF—-—--——- EGLPKVDKEFYIVQGDFYTKR—-
FTFEKALNEGLFVYHCATAP---VG AN GLILVEPPfF——--—-—- EGLPEKVDREYYVMQGDF Y TNI-——
GRFELLYPGLYVYHCAAAP—-—-VPVHIAN GLHYVQPEG-—--——- WNDLPPVDKEYYVMQSEFYHEPPE
ARFRLONPGLYI VGP———-VGUWHI AN GLLYVQPEr——-——- RDLPPVDKEYYVMQSEFYHEPPE
FRFEKATYPGAFI VPN---LDMHISS GHILVEPKfF—————— EGLPEVDHEFYFGQHELYTT--
LRFEKATYPGAYI VPN---MDMHISA GLILVEPPfF———-——- EGMPEVDHEIYLGQHELYTDR--
YTFTADNPGVFFYHCGSDP---NICQHIAR GVIIVDPKp——--- ANALPKADREYVLIQAEHYEN|—-
YCYIAESAGMFKYHCREGVKLIGHD L3 GITIUDPMUG——YKKLMVEKTSGSGELDRKFYDADEEE_

NGKYKRYANAIEPYGDTLEVMRGLVP THVTYNGSKGALTG-—————————————
NGKYKDYPTLAESYGDTVAVHMRTLTPSHIVFNGKVGALTG--—-———————————————————————————
KGNFKSYDSPGEAFTDTEEMHMKKL IPSHVVFNGKVGALTG--—-————————————— - ———
AGNYKKYETPGEAYEDAVKAMRTLTPTHIVFNGAVGALTG--—-———————————————————————————
NGKYKKYEAPGDAYEDTVKVHMRTLTPTHVVFNGAVGALTG--———-———————————— - ——————
————— FKKGAQGLOPFDMDKAVAEQPEYVVFNGHVGATIAG-———————————— o ——
————— FKYREKGLOSFDMDKAIDERPTYWVVFNGAEGALTG-—-———-—-————————————————————————
-—--VDPDGRRSEIVEFSYPNGLREEPQVVAFNGSESALTR-———————————————
-——-PDPNGOMSSTVEFSWPHALREAADVVVFNGSEAALT-——————————————————————————————
————— FDTGEKGHHDFDME AMAAEEPTYVLMNGEKYAITPDRH--—————-—-——————— - ———

FOLOQYNQLYLTPEGNYDAGAMFKHONTATVVNGHOF GYVPNHNAHNLLVNGDVNENIFVAQPWNGLEHKQY

DNAMKAKVGDSVLFIHS
ANALTAKVGETVLLIHS
KNALTANVGENVLIVHS

DANEDSRIHLIGGHGDLVWPGGSFEKNTPMVDKETWHVNGGESVAALYTFKQ
DANRDTRPHL IGGHGDWVWETGKF ANPPQKDLETWF IRGGS AGAALYTFKQ
DANRDSRPHLIGGHGDYVWETGKFGNAPEVGLETWF IRGGS AGAAMYKFHQ
DHALTAAVGERVLVVHS+-QANRDTRPHL IGGHGD YVWATGKFRNPPDLDQETWLIPGGTAGAAFYTFRQ
DEAMTAAVGEKVLIVHS - QANRDTRPHLIGGHGD YVWATGKFNTPPDVDQETWF IPGGAAGAAFYTFQQ
DNALKAKAGETVRMYVGNGGPNLVSSFHVIGE IFDKVYVEGGKL INEN--VOQSTIVPAGGSAIVEFKVDI
ERAMRARTDETVRLFVGNGGPNLVSSFHVIGAVFDKVRADGSNVTOND--VQTTLIPAGGAATIEFHTRY
DHPLEKAHVGDDVRIFFGNAGPNLTSSFHIIGTHF KNVYRDGGVTSNPSKGIQTVSVPCGGSTIVDLEKMAY
EKPLEATLDDTVRIFFGNGGPNLTSSFHVIGTCFNKVYRDSDVLSPPGQCVQTVSVPPGGSTIVDHENVY
G-SPSMQVGETARVYFVTGGPNLDSSFHP IGSVWDEVUQOGS IAGPPNRYVQTTPVKPGSCATIATLHAEY
GPAATVGLDETVRVYFVDGGPNLSSSFHP IGSVUWETLYPEGSLTTEPQTHIQTRQVPPGSTTIATHSSPV
TSWLQAKPGERVRIYFVNAGPNELSSLHPIAGIWDRVYPSGN-PKNVOYALQSYLIGAGDAATLDLISPV
Q3QLLFVENDQHVRLFVENQGNEPVFFHIVGE ILDRVTQGNRVQS AAT-—-ETWLLGGSQGHIVDLVFDE
II
LIQAFMLGGAAHVKVDGE-WNNDLMEQVVKPSPINAD.
LIEAFELGAAGHIKVEGK-WNDDLMKQIKAPGPIPR.
LIEAADLGATAHFKVEGK-WNDDLMTQVKAPAEIPANTN.
LIEAFELGAAGHFKVTGE-WNDDLMTSVVKPASH.
LIEAFELGAAAHFEKVTGE-WNDDLMTSVLAPSGT.
IFRAFNKGALGQLKVEGA-ENPEIMTQKLSDTAYAGSGALS (+22aa) .
IFRAFNKGALAILKVDGP-ENKAIYSGKELDAPYSG-DAVT (+159aa) .
IFR-LDKGAVGFLNVSGP-QNPGVYQ3ISQPPRPCVGCKLHS.
IFR-LEKGAKGFLNV3GE-PRPHLYYSTLPPQPCEGFNLKY (+107aa) .
LSRVARKGTMAIINREGA-ANPDVFEFPEAL.
L3RVVRKGCMAVVRAEGA-EDPEIFDPDPDPQ.
MRHAHSGAIAVIMFTNDA-DPEAGRGENILIR.
YAAIVYTGAATVFVAGDPFGLNPVLVEKGVIPAPVASYAYAL (+56aa) .
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