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Supplementary Figure S1. Uncollapsed version of phylogenetic tree shown in Figure 5.
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Supplementary Figure S2. Maximum-likelihood phylogenetic trees of ArxA and ArxB. Highlighted names connected by lines represent
incongruent positions of same organisms in two trees. Candidatus Methanoperedens were used as outgroup. Support values above 70 are
shown.
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Supplementary Figure S3. Comparison between phylogenetic trees of ribosomal proteins (RPs) and ArxAB, shown in Figure 6 and Figure
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7, respectively. Name of organisms with ARX of group 1, group 2, and group 3 are shown in blue, green and red respectively. Boxes

connected by dashed lines highlight inconsistency between the trees.



‘

g frontiers

Thioalkalivibrio sp. ALR17-21
5.3 Thioalkalivibrio sp. AKL17 Thioalkalivibriosp. AKL17'[100
ArxD Thioalkalivibrio sp. ALSrl Thioalkalivibrio sp. ALSrl 4.3 ArxAB
8 Thioalkalivibrio sp. ALMgll Thioalkalivibrio sp. ALMgllgg g
- Thioalkalivibrio sp. AKL19 Thioalkalivibrio sp. AKL19
Thioalkalivibrio sp. ARh3 Thioalkalivibrio sp. ARh3
Thioalkalivibrio sulfidiphilus ALJ17 . Thivalkalivibrio denitrificans ALID! 9.8
Thioalkalivibrio thiocyanodenitrificans ARRD_L S Thioalkalivibrio thiocyvanodenitrificans ARhD_1
Ectothiorhodospirasp. BSL—-9 P Thioalkalivibrio sulfidiphilus ALI17
Alkalilimnicola ehrlichifMLHE-1 - e _~Thioalkalivibrio nitratireducens DSM_14787: 85.9
{Thioalkalivibrio denitrificans ALID:—"""" ’_,--“"/' Ectothiorhodospira sp. BSL—9
82,4 Halomonas sp. A3H3 4__,,.-""" Alkalilimnicola ehrlichii MLHE — 1
Halomonas boliviensis LCI e Halomonas chromatireducens AGD 8-3
Halomonas chromatireducens AGD 8—3 Halomonas sp. BC04
Halomonas sp. BC0O4 /,.-»*"—- Halomonas boliviensis LCI
Nitrincola lacisaponensis 4CA Halomonas sp. A3H3
Marinospirillum celere DSM_18438 Nitrincola lacisaponensis 4CA
Marinospiritium alkaliphilum DSM 2!’637"'/ Marinospirillum alkaliphilum DSM_21637
Thioalkalivibrio nitratireducens DSM_14787! - Marinospirillum celere DSM_18438
Halorhodospira halophila SL1 \Thioalkalivibrio sp. ALM2T:
8. Thiocapsa sp. KSI i Halorhodospira halophila SL1 99.°
_fg_s_q:ﬂpmm,fg);-fp[y(y‘()”y[f-g sp. PHS — i iAzoarcus tolulyticus ATCC 51758
93,9 Betaproteobacteria bacterium CG2_30_59 46 i Az |
Hydrogenophilales bacterium CG18_big_fil WC 8 21 14 2 50 58 12 i1 Gallioncllales bacterium RIFCSPLOWO2 02 FULL 59 110; -2
Sulfuricella denitrificansskB26 [ ] preeeseseesseeeeees { Candidatus Muproteobacteria bacterium RBG_16 65 34
100 gg 7 Gammaproteobacteria bacterium RIFOXYDI12 FULL 61 37 H Thiocapsasp. KSI
Gammaproteobacteria bacterium RIFOXYAIZ FULL 61 12 { Ectothiorhodospira sp. PHS - 1 .5
Rhodocyclaccac bacterium UBA4043 Rhodospirillales bacterium RIFCSPLOWO2 12 FULL 67 15 ,
Strain J5B Hydrogenophilales bacterium CGI18_big_fil WC_& 21_14_2 50_58_12y4gg
Strain M52 Betaproteobacteria bacterium_CG2_30_59_46 ]
7| Sulfuritortus calidifontis JIA Sulfuricella denitrificans skB26
Betaproteobacteria bacterium CG2_30_68_42 Gammaproteobacteria bacterium RIFOXYDI12 _FULL_61 37
78.5 Rhodocyclales bacterium CG_4_10_14_3_um_filter_68_10 Gammaproteobacteria bacterium RIFOXYA12 FULL 61 12
t Azoarcus sp. CIB Strain M52—40p
L Azoarcus tolulyticus ATCC_51758 Strain J5B
T4. {Candidalus Muproteobacteria_bacterium RBG 1665 34} Sulfuritortus calidifontis J1IA 4
Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 358 Rhodocyclales bacterium CG_4_9_14_3_um_filter_68_10
Thioalkalivibrio sp. ALM2T} Betaproteobacteria bacterium CG2_30_68_42 100
{ Gallionellales bacterium RIFCSPLOWO2 02_FULL_59 110t Rhodocyclaceae bacterium UBA4043
Betaproteobacteria bacterium RIFCSPLOWO2_12_FULL_62 58
— Magnetospirillum magnetotacticum MS -1
02 Deltaproteobacteria bacterium GWC2_42 11

0.2

Supplementary Figure S4. Maximum-likelihood phylogenetic trees of ArxD, and comparison with the tree of ArxAB. Candidatus
Methanoperedens were used as outgroup in both trees. Support values above 70 are shown. Name of organisms with ARX of group 1, group
2, and group 3 are shown in blue, green and red respectively. Boxes connected by dashed lines highlight inconsistency between the trees.
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Alkalilimnicola ehrlichii MLHE-1 LNRRRFLKA TKNICHQCPARCGINVYTT------ NGRVHAIYGDPGNPIANGKLCPKGH AHFYGRGWGSSDAGL - YGDFGKLYGTPNSAIGHASMCAEGSKRAKRATDGNDSYNSYD
Strain M52 LTRRRFLQA TKSFCHQCPARCGIDVYTT- NGRIHAIYGTLDNPLSNGKLCPKGH AVLTGRGWGYTDVGL - LAEFGKLYGTPNYNLGHSSMCSDASE TVKHIMDGHHAYSAYD
Ectothiorhodospira sp. BSL-9 VTRRRFLQA TKNICAQCPARCGIDVYTT------ DGKVTAIYGDKGNPIANGKLCPKGH AHFYGRGWGSSDAGL - YGDFGKLYGTPNSAIGHASICAEGSKRAKQATDGNNS YNAYD
Ectothiorhodospira sp. PHS-1 INRRRFLKA TKNICHQCPARCGIDVYTT------ GGRVHAIYGTSDHPISNGKLCPKGP ALLYGRGWGASCAGL - LGNFGKLYGSPNVAIGHSSMCSDGSIISKKAVDGIGGYNSYD
Halorhodospira halophila SL1 VSRRRFLQA TKNVCHQCPARCGIDVYTT- DGRVHAIYGDPGNPIANGRLCPKGH ALMYGRGWGASCAGL - LGPFAKLYGTPNV - IGHSSMCSDGSMVAKGL TDGNESYNAYD
Magnetospirillum magnetotacticum MS-1 STRREFLKA VKSTCHQCPARCGIDVRVE - DGKVTGITGTLDHPISNGKLCPKGP SITLGRGWGNSDDGQ-LGPFSAMYGSPNVGLGHSSLCSDASKKAKSALDGNYAYNSYD
Deltaproteobacteria bacterium GWC2_42_11 VSRRRFLQV KKSVCHQCPGRCGIDVYVT- DGKVHRIFGNPDHPIANGKLCPKGY ALCFGRGWGASDVGT - IETFGKLYGSPNIPIGHASMCSEGSKRAKRATDGNDSYSAYD
Rhodocyclaceae bacterium UBA4043 ITRRRFLQA TKSFCNQCSASCGIDVYTT- DGRVHAIYGQLDNPITQGKLCPKGY GLLAGRAWGPVNSSL -FKSLGTLYGTPNIGIDHGSISADAVKKARLFTDGNYGYNTLD
Betaproteobacteria bacterium CG2_30_68_42 LTRRRFLQA TKSFCAQCPARCGIDVYTT- NGRVHAIYGTLDNPLAGGKLCPKGH ATITGRGWGYTDVGL - LKQFGQLYGTPNFNLGHSSICSDASE TVKHIMDGHHAYSAYD
Rhodocyclales bacterium CG_4_9_14_3_um_filter_68_10 LTRRRFLQA TKSFCAQCPARCGIDVYTT- NGRVHAIYGTLDNPLAGGKLCPKGH ATITGRGWGYTDVGL - LKQFGQLYGTPNFNLGHSSICSDASE TVKHIMDGHHAYSAYD
Sulfuritortus calidifontis J1 A ITRRRFLQA TKSFCHQCPARCGIDVYTT- NGRVHAVYGTLDNPLSNGKLCPKGH AVLTGRGWGYTDVGL - LKEFGEMYGTPNYNLGHS SMCSDASE TVKHFMDGHHAYSAYD
Strain J5B LTRRRFLQA TKSFCHQCPARCGIDVYTT- NGRIHAIYGTLDNPLSNGKLCPKGH AVLTGRGWGYTDVGL - LKEFGQLYGTPNYNLGHSSMCSDASE TVKHIMDGHHAYSAYD
Gammaproteobacteria bacterium RIFOXYD12 FULL 61_37 ISRRRFLQA TKSFCHQCPARCGIDVYTT- DGRVHAVYGTLDNPLANGHLCPKGH GLLFGRGWGATDAGL - FGDWSK LYGSPNVGLNHSSMCSDASKKAKLCVDGNYEYNSYD
Gammaproteobacteria bacterium RIFOXYAL2 FULL 61_12 ISRRRFLQA TKSFCHQCPARCGIDVYTT- DGRVHAVYGTLDNPLANGHLCPKGH GLLFGRGWGATDAGL - FGDWSK LYGSPNVGLNHS SMCSDASKKAKLCVDGNYEYNSYD
Sulfuricella denitrificans skB26 ISRRRFLQA TKSFCHQCPARCGIDVYTT- DGRVHAVYGTLDNPLSMGKLCPKGH GLIYGRGWGATDVGV-LQTLSSLYGSPNIGLGHSSMCSDGSEETKKILDGNHGYNAYD
Betaproteobacteria bacterium CG2_30_59_46 ISRRRFLQA TKSFCHQCPARCGIDVYTT- DGRVHAVFGTLDNPLSEGKLCPKGH GLIFGRGWGATDVGV-LQSLSKLYGSTNIGLGHSSMCSDGSEETKKILDGNHAYNAYD
Hydrogenophilales bacterium CG18_big_fil WC 8 21 14 2 50 58 12 ISRRRFLQA TKSFCHQCPARCGIDVYTT- DGRVHAVFGTLDNPLSEGKLCPKGH GLIFGRGWGATDVGV-LQSLSKLYGSTNIGLGHSSMCSDGSEETKKILDGNHAYNAYD
Betaproteobacteria bacterium RIFCSPLOWO2_12 FULL 62 58 ITRRRFLQV TKSVCNQCPARCGVDVYTT - DGRVHAMYGSLESPISNGKLCPKGY ALVYGRGWGASDAGL - LGDFAKLYGSPNVGLGHSSICADASKKAKLLQTGIYDYNAYD
Candidatus Muproteobacteria bacterium RBG_16_65_34 LSRRRFLQA TKSICHQCPARCGIDVYTT- DGRVHAIYGSSEHPISNGKLCPKGP ALLFGRGWGASCAGQ-LGPFGELYGSPNVPIGHSSICSDGSVVAKQCLDGNASYSAYD
Rhodospirillales bacterum RIFCSPLOWO2_12_FULL_67_15 TTRRRFLQA TKSICHQCPARCGIDVYTT------ NGRVHAIYGTLDHPISNGKLCPKGP ALCFGRGWGASDAGL - LGTFGKLYGSPNVPIGHSSMCSDGSVLSKQCTDGNASYSAYD
Thiocapsa sp. KS1 LSRRHFLQA TKSICHQCPARCGIDVYTT------ DGRVHAIYGSAEHPISNGKLCPKGP ALCFGRGWGASCAGL - LGPFGKLYGSPNVPIGHSSMCSDGSIISKLSTDGNASYSAYD
Gallionellales bacterium RIFCSPLOWO2 02 FULL 59 110 ITRRRFLQA TKSICGQCPARCGIDIYNT- NGRVHAIYGNNDHP IANGKGCPKMH GLFFGRGWGATDVGLTIVPFGELYGSPNAPIGHSSICSDGSVLAKQCTDGNASYSSYD
Azoarcus sp. CIB ISRRRFLQV TKSICAQCPARCGIDVYTT- NGKVHATYGNAGHP TANGKGCPKMH GLFFGRGWGATDVGVTLVPMAKLYGSPNIGIGHSSMCSDGSVLAKQCTDGNASYSSYD
Azoareus tolulytiens ATCC_51758 ISRRRFLQV NKSICAQCPARCGIDVYTT- NGKVHAIYGNAGHP IANGKGCPKMH GLFFGRGWGATDVGVTLAPMAKLYGSPNIGIGHSSMCSDGSVLAKQMTDGNASYSSYD
Thioalkalivibrio thiccyanodenitrificans ARhD 1 MTRRRFLKV TKNICAQCPARCGIDVYTT- NGRVHATYGDKGNPIANGK LCPKGH AHFYGRGWGSSDAGL - YGDFGKLIGTPNSAIGHASMCAEGSKRAKQATDGNNSYNAYD
Thioalkalivibrio sulfidiphilus ALJL7 MSRRRFLKL TKNICAQCPARCGIDVYTT- NGRVHATYGDRGNPIANGK LCPKGH AHFYGRGWGSSDAGL - YGDFGKLIGTPNSAIGHASICAEGSKRAKRATDGNDSYNAYD
Thioalkalivibrio denitrificans ALTD MTRRRFLQV TKNICHQCPARCGINVYTT-- -~~~ NGRVHATYGDPGNPIANGK LCPKGH AHFYGRGWGPSDAGL - YGAWGQLIGTPNSAIGHASMCAEGSKRAKAATDGNNSYNAYD
Thioalkalivibrio sp. ARh3 FTRRRFLKA TKNICHQCPARCGINVYTYEDPATGSARVTGIYGDPGNPIANGKLCPKGH CHLYGRGWGPSDAGL - YGDWGK L IGTPNAAIGHASMCAEGSKRAKAATDGNNSYNAYD
Thioalkalivibrio sp. ALMg11 LNRRRFLQA TKNICHQCPARCGINVYTH------ NGRVTSIYGDPGNPIANGKLCPKGH AHFYGRGWGPSDAGL - YGAFGQLVGTPNSAIGHASMCAEGSKRAKAATDGNNSYNSYD
Thioalkalivibrio sp. AKL19 LNRRRFLQA TKNICHQCPARCGINVYTH------ NGRVTSIYGDPGNPIANGKLCPKGH AHFYGRGWGPSDAGL - YGAFGQLVGTPNSAIGHASMCAEGSKRAKAATDGNNSYNAYD
Thioalkalivibrio sp. ALSr1 FTRRRFLKT TKNICHQCPARCGINVYTYEDPSTGNRRVTSIYGDPGNPIANGKLCPKGH AHFYGRGWGPSDAGL - YGDWGK LVGTPNAAIGHASICAEGSKHAKAAVEGNVSYNAYD
Thioalkalivibrio sp. ALR17-21 FTRRRFLQT TKNICHQCPARCGINVYTHEDPSTGNRRVTSIYGDPGNPIANGKLCPKGH AHLYGRGWGPSDAGL - YGDWGK LVGTPNAAIGHASICAEGSKHAKGALEGNVSYNSYD
Thioalkalivibrio sp. AKL17 FTRRRFLQT TKNICHQCPARCGINVYTHEDPSTGNRRVTSIYGDPGNPIANGKLCPKGH AHLYGRGWGPSDAGL - YGDWGK LVGTPNAATGHASICAEGSKHAKGALEGNVSYNSYD
Thioalkalivibrio nitrativeducens DSM_14787 MNRRRELKT TKNICGQCPARCGIDVYTT------ AGRVHAIYGDLGNPTIANGKLCPKGH AHFYGRGWGASDAGL - YGDFGKLYGTPNSAIGHASICAEGSKRAKQATDGNNSYNSYD
Halomonas sp. A3H3 INRRRFLQS TKNVCAQCPARCGIDVYTT- DGRVHAIYGTSDNPISNGKLCPKGH AMFYGRGWGASDAGI -QGPFGQLYGTPNAAIGHSSMCADGSKKAKQATDGNNSYSSYD
Halomonas boliviensis LC1 INRRRFLQS TKNVCAQCPARCGIDVYTT------ NGRVHAMYGDTGNPIANGKLCPKGH SMFYGRGWGASDAGM- QGDFGK LYGTPNAATIGHS SMCADGSKKAKHATDGNKSYNSYD
Halomonas chromativeducens AGD 8-3 LDRRRFLQS TKSICAQCPARCGIDVYTT- - - - - -DGRVHAIYGDTGNPTANGKLCPKGH AHFYGRGWGASDAGL - YGDFGK LYGTPNSAIGHASMCAEGSKRAKRATDGNDSYNSYD
Halomonas sp. BCO4 INRRRFLQS TKNICAQCPARCGIDVYTT- DGRVHATYGDTGNPIANGKLCPKGH AHFYGRGWGASDAGL - YGDFGKLYGTPNSAIGHASMCAEGSKRAKRATDGNDSYNSYD
Marinospirillum celere DSM_18438 MSRRRFLQA TKNICHQCPARCGIDVYTT- DGRVHAIYGDTGNPIANGKLCPKGH AHFYGRGWGASDAGL - YGDFGK LYGTPNAAIGHASMCAEGSKRAKRATDGNDS YNSHD
Marinospivillum alkaliphilum DSM_21637 MSRRRELQT TKNICHQCPARCGIDVYTT- NGRVHAMYGDTGNPIANGKLCPKGH AHFYGRGWGASDAGL - YGDFGKLYGTPNSAIGHASMCAEGSKKAKHATDGNNS YNAHD
Nitrincola lacisaponensis 4ACA LNRRRFLQA TKNICAQCPARCGIDVYTT- DGKVHGIYGDTGNPIANGKLCPKGH AHFYGRGWGASDAGL - YGDFGKLYGTPNSAIGHASMCAEGSKKAKHATDGNNS YNAHD
Thiealkalivibrio sp. ALM2T MSRRRELQT NKSICHQCPARCGIDVYTT------ NGRVHAIYGSQNNPIANGRLCPKGH ALLYGRGWGASCAGL -QGTFGKLYGSPNVGLGHSSMCSDGSIVAKGLTDGNESYNAYD

Supplementary Figure S5. Alignment of reference ArxA sequences collected in the present study, highlighting the conserved motif in the
putative subunit A. The conserved motif were identified based on the described motif of the arsenite oxidase ArxA in Alkalilimnicola ehrlichii
MLHE-1 and Ectothiorhodosira sp. PHS-1. Number in the upper part of the figure represents the position in the amino acid sequence of
Alkalilimnicola ehrlichii MLHE-1.
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Alkalilimnicola ehrlichii MLHE-1 DKCTGCQACTTACAM RPCMQCEDPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHKVSKAPEGVPDLDEDDPELVEYVPACVRTCPP
Strain M52 EKCVGCQACTIACGM RPCMHCENPSCVAVCPV NRCIGCKYCMIACPY SKCTFCYHRVSKAPKGTADLDPQNPATREYTPACVVTCPT
Ectothiorhodospira sp. BSL-9 DKCTGCQACTTACAM RPCMHCESPSCVHVCPT SKCIGCKYCMIACPY SKCTFCHHKVSQAPEGVADLDEDDPQLTEYVPACVRTCPP
Ectothiorhodospira sp. PHS-1 DTCTGCQACTTACAM RPCMHCENPSCVSVCPT NRCIGCKYCQVACPY SKCTFCYHKVSQAPAGVPDLDEDIPELKEYVPACVRVCAP
Halorhodospira halophila SL1 DKCTGCQACTTACAM RPCMQCENPTCVYVCPT DRCIGCKYCMIACPY SKCTFCYHRISQAPEGVADLDEDNPELVEYVPACVRTCPP
Magnetospirillum magnetotacticum MS-1 EKCTGCQACTTACQV RPCMHCENPSCREVCPT EKCIGCKYCMVACPY SKCTFCYHRVSKAPAGTVDLDPSNPALRDFVPACVVTCAP
Deltaproteobacteria bacterium GWC2_42 11 SKCVGCQACSAACSM RPCQHCTDAPCTKVCPV YKCLGCRYCVLACPY TKCTFCAHRTDRKE-MAPDRDP - -VKDRDF TPACVIACPA
Rhodocyclaceae bacterium UBA4043 EKCTGCQACTVACGM RPCMHCENPSCVAVCPT DRCIGCKYCMVACPY SKCTFCYQRVSTAPQGTVDFDPSDPALREHTPACVVACGP
Betaproteobacteria bacterium CG2_30_68_42 EKCVGCQACTIACGM RPCMHCENPSCVAVCPT ERCIGCKYCMIACPY SKCTFCYHRVSKAPKGTADLDPSNPVMREYTPACVVACSP
Rhodocyclales bacterium CG_4 9 14 3 um_filter 68 10 EKCVGCQACTIACGM RPCMHCENPSCVAVCPT ERCIGCKYCMIACPY SKCTFCYHRVSKAPKGTADLDPSNPVMREYTPACVVACAP
Sulfuritortus calidifontis J1A EKCTGCQACTVACGM RPCMHCENPSCVAVCPT DRCIGCHYCMIACPY TKCTFCHHRVSQAPKGVADLDPSDPKLRDYTPACVVTCAP
Strain J5B EKCVGCQACTIACGM RPCMHCENPSCVAVCPV ERCIGCKYCMIACPY SKCTFCYHRVSKAPKGTVDLDPQNPATREFTPACVVTCPT
Gammaproteobacteria bacterium RIFOXYD12_FULL 61 37 EKCTGCQACTLACGM RPCQHCENPSCMAVCPT DKCIGCKYCMVACPY SKCTFCYHRVSMAPPGTPDLDPQDPKLREFTPACVVTCPP
Gammaproteobacteria bacterium RIFOXYA12_FULL 61 12 EKCTGCQACTLACGM RPCQHCENPSCMAVCPT DKCIGCKYCMVACPY SKCTFCYHRVSMAPPGTPDLDPQDPKLREFTPACVVTCPP
Sulfuricella denitrificans skB26 EKCVGCQACTVACGM RPCQHCENPSCMAVCPT DKCIGCKYCMVACPY SKCTFCYHRISKAPKGTPDLDPQDPKLREFTPACVVTCAP
Betaproteobacteria bacterium CG2_30_59_46 EKCVGCQACTVACGM RPCQHCEHPSCMAVCPT DKCIGCKYCMIACPY SKCTFCYHRISKAPKGTPDLDPQDPKLREFTPACVVTCAP
Hydrogenophilales bacterium CG18_big_fil WC_8 21 14 2 50 58 12 EKCVGCQACTVACGM RPCQHCEHPSCMAVCPT DKCIGCKYCMIACPY SKCTFCYHRISKAPKGTPDLDPQDPKLREFTPACVVTCAP
Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 58 EKCTGCQACTAACAM RPCMHCENASCVKVCPT DRCIGCKYCMIACPY SKCTFCYHRVSKAPKGAPDLSEHDPKTREYTPACVVACPP
Candidatus Muproteobacteria bacterium RBG_16_65_34 DKCTGCQACTTACAM RPCMHCEHPSCVDVCPT NKCIGCKYCMIACPY SKCTFCYHKISKAPKGVADLDEDIPELKEYVPACVRMCPP
Rhodospirillales bacterium RIFCSPLOWO2_12_FULL 67_15 EKCTGCQACTTACTM RPCMHCENPSCVTVCPT NKCIGCKYCMLACPY SKCTFCYHKISKAPKGVADLDEDNPELKEYVPACVRVCAP
Thiocapsa sp. KS1 DKCTGCQACTTACAM RPCMHCENPSCVSVCPT NKCIGCKYCQVACPY SKCTFCYHKVSKAPKGVADLDEDIPELKEYVPACVRVCAP
Gallionellales bacterium RIFCSPLOWO2_02_FULL 59 110 EKCTGCQACSTACQM RPCMHCEEPSCLHVCPT NKCIGCKFCMIACPY SKCTFCYHKISKAPAGTANLTNEDEATREFTPACVRTCAP
zoarcus sp. CIB EKCTGCQACSTACQM RPCMHCEEPSCMHVCPT DKCIGCKYCMIACPY SKCNFCYHKISKAPKGTADLDESNPELVEYVPACVRTCAP
Azoarcus tolulyticus ATCC_51758 EKCTGCQACSTACQM RPCMHCEEPSCMHVCPT DKCIGCKYCMIACPY SKCNFCYHKISKAPKGTADLDESNPELVEYVPACVRTCAP
Thioalkalivibrio thiocyanodenitrificans ARhD 1 DKCTGCQACTTACGM RPCMQCENPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHKVSQAPAGTPDLDEDDPELVEYVPACVRTCPP
Thioalkalivibrio sulfidiphilus ALJ17 DKCTGCQACTTACGM RPCMQCENPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHKVSKAPEGVADLDEDNPELVEYVPACVRTCPP
Thioalkalivibrio denitrificans ALID DKCTGCQACTTACGM RPCMQCEDPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHRVSKAPEGVADLDEDDPELVEFVPACVRTCPP
Thioalkalivibrio sp. ARh3 DKCTGCQACTTACGM RPCMQCEDPSCVHVCPT DKCIGCKYCMIACPY SKCTFCYHRVSKAPEGVPDLDEDDPDLVEYVPACVRTCPP
Thioalkalivibrio sp. ALMgl1 DKCTGCQACTTACGM RPCMQCEDPSCVHVCPT DKCIGCKYCMIACPY SKCTFCYHRVSKAPEGVPDLDEDDPDLVDYVPACVRTCPP
Thioalkalivibrio sp. AKL19 DKCTGCQACTTACGM RPCMQCEDPSCVHVCPT DKCIGCKYCMIACPY SKCTFCYHRVSKAPEGVPDLDEDDPELVDYVPACVRTCPP
Thioalkalivibrio sp. ALSr1 DKCTGCQACTTACDM RPCMQCEDPSCVHVCPT DKCIGCKYCMIACPY SKCTFCYHRVKEAPEGVPDLDEDDPELVDYVPACVRTCPP
Thioalkalivibrio sp. ALR17-21 DKCTGCQACTTACDM RPCMQCEDPSCVHVCPT DKCIGCKYCMIACPY SKCTFCYHRVKEAPEGVPDLDEDDPELVDYVPACVRTCPP
Thioalkalivibrio sp. AKL17 DKCTGCQACTTACDM RPCMQCEDPSCVHVCPT DKCIGCKYCMIACPY SKCTFCYHRVKEAPEGVPDLDEDDPELVDYVPACVRTCPP
Thioalkalivibrio nitratireducens DSM_14787 DKCTGCQACTTACSM RPCMQCENPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHRVSKAPPGTPDLDEDDPMLKEYVPACVRTCPP
Halomonas sp. A3H3 DKCTGCQACTTACSM RPCMQCENPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHKVRHAPEGVADLDEDNPEVKEYVPACVRTCAP
Halomonas boliviensis LC1 DKCTGCQACTTACSM RPCMQCENPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHKVKNAPEGIADLDEDNPDVKEYVPACVRTCAP
Halomonas chromatireducens AGD 8-3 DKCTGCQACTTACSM RPCMQCENPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHKVKHAPEGVVDLDEDNPEVKEYVPACVRTCAP
Halomonas sp. BC04 DKCTGCQACTTACSM RPCMQCENPSCVHVCPT NKCIGCKYCMIACPY SKCTFCYHKVKHAPEGVADLDEDNPAVKEYVPACVRTCAP
Marinospirillum celere DSM_18438 DKCTGCQACTTACAM RPCMQCESPSCVHVCPT NKCIGCKYCMIACPY SKCTFCHHKVSKAPEGTVDLDEDNPAVKEYVPACVRTCAP
Marinospirillum alkaliphilum DSM_21637 DKCTGCQACTTACAM RPCMQCENPSCVHVCPT NKCIGCKYCMIACPY SKCTFCHHKTSKAPAGTVDFDEDNPAVKEYVPACVRTCAP
Nitrincola lacisaponensis 4CA DKCTGCQACTTACAM RPCMQCEKPSCVYVCPT NKCIGCKYCMIACPY SKCTFCYHKVSQAPEGTVDFDEDNPAVKEYVPACVRTCAP
Thioalkalivibrio sp. ALM2T EKCTGCQACSTACAM RPCMQCENPSCVHVCPT DKCIGCKYCMIACPY SKCTFCYHKISEAPEGVADLDEDDPDLVDYVPACVRTCPP

Supplementary Figure S6. Alignment of reference ArxB sequences collected in the present study, highlighting the conserved motif in the putative
subunit B. The conserved motif were identified based on the described motif of the arsenite oxidase ArxB in Alkalilimnicola ehrlichii MLHE-1 and
Ectothiorhodosira sp. PHS-1. Number in the upper part of the figure represents the position in the amino acid of Alkalilimnicola ehrlichii MLHE-1.
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Supplementary Figure S7. Phylogenetic positions of ArxA sequences obtained in the clone libraries (JZK1200, JZK900 and MZG900) and
distribution of insertion sequences within them. Phylogenetic tree was constructed using a dataset of 310 comparable amino acid positions. Arsenate
respiratory reductase of Alkaliphilus oremlandii ABW18642 and Halarsenatibacter silvermanii ACF74513 were used as outgroup. Bootstrap values
(1000 resampling) above 50 are shown. Black circles indicate the ArxA sequences used for the primer design. Genomic DNAs of organisms labeled
with P and N were used to test PCR amplification with the new primer pair, resulting in positive and negative results respectively. In the sequence
alignment, conserved residues within the insertion are highlighted with green, while those in all the sequences are shown in yellow. Numbers on the
top indicate the position in the amino acid sequence of the ArxA from Sulfuricella denitrificans skB26. Dashes in the alignment indicate gaps.
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