Table S1 Complete list of proteins identified in the metaproteome analyses. Proteins only in summer (red), only in winter (blue), and in both
seasons (green). The number of unique peptides and assigned spectra are shown for each protein, using both the NR database and AntComb, in
summer (S) or winter (W). At least two unique peptides were required to validate a protein assignment.

NR AntComb NR AntComb
S S W S S w
TRANSPORT
Transport — Cell Membrane
ABC transport system, general amino acids
88% identity to General amino acid ABC
ABC transport system, general amino acids, transport system, periplasmic binding protein Alphaproteobacteria 0 30 25 0 161 229
periplasmic binding protein [YhdW] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
82% identity to General amino acid ABC
ABC transport system, general amino acids, transport system, periplasmic binding protein Alphaproteobacteria 0 7 10 0 15 63
periplasmic binding protein [YhdW] [Candidatus Pelagibacter ubique (SARI11 cluster)
HTCC1002]
91% identity to General amino acid ABC
ABC transport system, general amino acids, transport system, periplasmic binding protein Alphaproteobacteria 0 4 3 0 14 44
periplasmic binding protein [YhdW] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
92% identity to General amino acid ABC
ABC transport system, general amino acids, transport system, periplasmic binding protein Alphaproteobacteria 0 3 5 0 15 50
periplasmic binding protein [YhdW] [Candidatus Pelagibacter ubique (SARI11 cluster)
HTCC1002]
YA PoE - -
ABC transport system, general amino acids, 92% identity to Gene.rall am!n(l)’.a c(;d ABC Alphaproteobacteria 0 2 2 0 12 40
eriplasmic binding protein transport system, perip asmic bin lng.proteln (SARI11 cluster)
P [YhdW] [Candidatus Pelagibacter ubique




HTCC1002]

88% identity to General amino acid ABC

ABC transport system, general amino acids, transport system, periplasmic binding protein Alphaproteobacteria 3 2 16 49
periplasmic binding protein [YhdW] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
83% identity to General amino acid ABC
ABC transport system, general amino acids, transport system, periplasmic binding protein Alphaproteobacteria 1 3 4 19
periplasmic binding protein [YhdW] [Candidatus Pelagibacter sp. (SAR11 cluster)
HTCC7211]
86% identity to General amino acid ABC
ABC transport system, general amino acids, transport system, periplasmic binding protein Alphaproteobacteria 0 2 0 20
periplasmic binding protein [YhdW] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
YR - -
ABC transport system, general amino acids, 94% identity to General amino acid transport, Alphaproteobacteria 0 0 0 0
R Co ATP-binding protein [YhdZ] [Candidatus
ATP-binding protein Pelagibacter ubique HTCC1062] (SAR11 cluster)
77% identity to General amino acid ABC Alphanroteobacieria
ABC transport system, general amino acids, transport system, periplasmic binding protein phap 6 14 10 96
. P . . (Rhodobacterales,
periplasmic binding protein [YhdW] [Rhodobacterales bacterium Roseobacter clade)
HTCC2255]
100% identity to General amino acid ABC Alphanrotcobacteria
ABC transport system, general amino acids, transport system, periplasmic binding protein phap 2 0 7 0
. I . . (Rhodobacterales,
periplasmic binding protein [YhdW] [ Rhodobacterales bacterium Roscobacter clade)
HTCC2255] )
64% identity to General amino acid ABC
ABC transport system, general amino acids, transport system, periplasmic binding protein Alphaproteobacteria 2 5 2 10
periplasmic binding protein [YhdW] [Candidatus Puniceispirillum marinum (SAR116 cluster)
(strain IMCC1322)]
YR - -
ABC transport system, general amino acids, 61% identity to General amino acid ABC Alphaproteobacteria 10 12 30 192
. S . transport system, periplasmic binding protein Lo
periplasmic binding protein [YhdW] [Hoeflea phototrophica DFL-43] (Rhizobiales)
YR - -
ABC transport system, general amino acids, 100% identity to General amino acid ABC Gammaproteobacteria 0 0 0 0
. L . transport system, periplasmic binding protein
periplasmic binding protein [YhdW] [Psychromonas ingrahamii 37] (Alteromonadales)
YR - -
ABC transport system, general amino acids, 100% identity to General amino acid ABC Gammaproteobacteria 0 0 0 0
. Il . transport system, periplasmic binding protein
periplasmic binding protein [YhdW] [Moritella sp. PE36] (Alteromonadales)
ABC transport system, glycine betaine
YR - -
ABC transport system, glycine betaine, 95% identity to Glycine betaine ABC transport Alphaproteobacteria 10 15 37 143
. o . system, periplasmic binding protein [OpuAC]
periplasmic binding protein [Candidatus Pelagibacter ubique HTCC1002] (SARII cluster)
YR - -
64% identity to Glycine betaine ABC transport Alphaproteobacteria 3 7 9 86

ABC transport system, glycine betaine,
periplasmic binding protein

system, periplasmic binding protein [OpuAC]
[Candidatus Pelagibacter ubique HTCC1002]

(SAR11 cluster)




87% identity to Glycine betaine ABC transport

, ci i i 4 29
Agf :;:;?E?;;Z“‘i;tfm;og&g:ne betaine, system, periplasmic binding protein [OpuAC] glgll?lp lr(z;tleuos tt):rc)tena
perip gp [ Candidatus Pelagibacter ubique HTCC1002]
e e Avei . 86% identity to Glycine betaine ABC transport . 2 26
A::f :::;:E%i;;:;tfm;oile:;me betaine, system, periplasmic binding protein [OpuAC ] ?Slglllff lr (z;[ﬁlos lz:rc)terla
perip gp [Candidatus Pelagibacter ubique HTCC1002]
. . 100% identity to Glycine betaine ABC transport . 5 10
AeliiC ;::;:E%E;:])i];tem;ogtle);flme betaine, system, periplasmic binding protein [OpuAC] ?Slglllff lr (z;[ﬁlos lz:rc)terla
perip gp [Candidatus Pelagibacter ubique HTCC1002]
. . 75% identity to Glycine betaine ABC transport . 0 19
AB.C lt ran§p(l))1:t (si)‘/stem, gtl)fcme betaine, system, periplasmic binding protein [OpuAC] gﬁlﬁf 1r otle o‘ttjarc)tena
peripiasmic binding protein [ Candidatus Pelagibacter ubique HTCC1002] custe
I - Aved . 68% identity to Glycine betaine ABC transport . 4 18
A[i? lt;d:l?p%l;;a:;tem; g;lyizlne betaine, system, periplasmic binding protein [OpuAC] (Aslgll?lp 1r otle olzarc)terla
peripiasmic g prote [Candidatus Pelagibacter sp. HTCC7211] custe
YR - -
ABC transport system, glycine betaine, 67% 1dent1t_y to Glycme l?etame A.B C transport Alphaproteobacteria 10 1
eriplasmic binding protein system, periplasmic binding protein [OpuAC] (SARI1 cluster)
perip gp [Candidatus Pelagibacter ubique]
YR - - -
ABC transport system, proline/glycine 94% identity to Prollpe/gly(;mevbet_ame ABC Alphaproteobacteria 4 8
betaine, periplasmic binding protein transport system, periplasmic binding protein (SAR11 cluster)
» perip gp [ProX] [Candidatus Pelagibacter sp. HTCC7211]
YR - - -
ABC transport system, proline/glycine 96% identity to Proline/glycine betaine ABC Alphaproteobacteria 7 16
betaine, periplasmic binding protein transport system, periplasmic binding protein (SAR11 cluster)
» perip gp [ProX] [Candidatus Pelagibacter sp. HTCC7211]
YR - - -
ABC transport system, proline/glycine 78% identity to Prollpe/gly(;mevbet_ame ABC Alphaproteobacteria 0 5
betaine, periplasmic binding protein transport system, periplasmic binding protein (SAR11 cluster)
» perip gp [ProX] [Candidatus Pelagibacter sp. HTCC7211]
) . . 60% identity to Proline/glycine betaine ABC Alphaproteobacteria 18 27
[;Aeli;lfzanzl:io:;:)rs:sr;{nl:izﬁ:neﬁ?ei:ne transport system, periplasmic binding protein (Rhodobacterales,
» perip gp [ProX] [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
YT - - -
ABC transport system, proline/glycine 35% identity to Proline/glycine betaine ABC Alphaproteobacteria 5 35
. PP, c. transport system, periplasmic binding protein
betaine, periplasmic binding protein [ProX] [Pseudovibrio sp. JE062] (Rhodobacterales)
. . 83% identity Proline/glycine betaine ABC Alphaproteobacteria 5 18
ﬁelzfil::an:l;imi;:ﬁit:l[l:i’nlzlzzlmel{%ltzic;ne transport system, periplasmic binding protein (Rhodobacterales,
» perip gp [ProX] [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
. . 54% identity to Proline/glycine betaine ABC Alphaproteobacteria 0 17
Il?elzfil::3“:l;iorl;:z’;it:l[‘:;ﬂl:]‘;‘l)lll“el{%ltzic;“e transport system, periplasmic binding protein (Rhodobacterales,
» perip gp [ProX] [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
YT - - -
ABC transport system, proline/glycine 34% identity to Prolu'le/glyc'me'bet.ame ABC Alphaproteobacteria 0 13
R . PR . transport system, periplasmic binding protein
betaine, periplasmic binding protein [ProX] [Pseudovibrio sp. JE062] (Rhodobacterales)
48% identity to Proline/glycine betaine ABC
ABC transport system, proline/glycine transport system, periplasmic binding protein Gammaproteobacteria 0 3
betaine, periplasmic binding protein [ProX] [Shewanella frigidimarina (strain (Alteromonadales)

NCIMB 400)]




45% identity to Proline/glycine betaine ABC

ABC transport system, proline/glycine - SRR . Deltaproteobacteria 0 3 0 5
betaine, periplasmic binding protein transport system, periplasmic binding protein (Desulfovibrionales)
? [ProX] [Desulfovibrio aespoeensis Aspo-2]
ABC transport system, branched chain amino
acids
YAV
ABC transport system, branched-chain amino 96% identity to Leu/lle/Val ABC transport Alphaproteobacteria 14 18 34 81
acids, periplasmic binding protein system, periplasmic binding protein [LivJ] (SARI1 cluster)
’ [Candidatus Pelagibacter ubique HTCC1002]
EYAEF P
ABC transport system, branched-chain amino 87% identity to Leu/lle/Val ABC transport Alphaproteobacteria 2 5 2 19
acids, periplasmic binding protein system, periplasmic binding protein [LivJ] (SARI11 cluster)
’ [Candidatus Pelagibacter ubique HTCC1002]
I
ABC transport system, branched-chain amino 7% 1dent1t_y to Letu/Ilve/\{al ABC transport Alphaproteobacteria 0 2 0 2
acids, periplasmic binding protein system, perlplasmlg binding P rotein [LivJ] (SAR11 cluster)
> [Candidatus Pelagibacter ubique HTCC1002]
YA
ABC transport system, branched-chain amino 96% 1dent1t_y to Levu/Ilve/\{al ABC transport Alphaproteobacteria 0 0 0 0
acids, periplasmic binding protein system, perlplasmlg binding p rotein [BraC] (SAR11 cluster)
> [Candidatus Pelagibacter ubique HTCC1062]
FYAEE P
ABC transport system, branched-chain amino 82% identity to Lew/lle/Val ABC transport Alphaproteobacteria 1 4 1 5
acids, periplasmic binding protein system, perlplasmlg binding p rotein [LivJ] (SAR11 cluster)
> [Candidatus Pelagibacter ubique HTCC1062]
YA P
ABC transport system, branched-chain amino 68% identity to Leu/lle/Val ABC transport Alphaproteobacteria 1 4 1 6
acids, periplasmic binding protein system, perlplasmlg binding protein [LivJ] (SAR11 cluster)
> [Candidatus Pelagibacter sp. HTCC7211]
YA P
ABC transport system, branched-chain amino 84% ldentlty to Lt?u/ll.e/\{al ABC transport Alphaproteobacteria 7 10 21 42
acids, periplasmic binding protein system, perip lasmly binding protein [LivJ] (SAR11 cluster)
’ [Candidatus Pelagibacter sp. HTCC7211]
YA P
ABC transport system, branched-chain amino 69% ldentlty to Lt?u/ll.e/\{al ABC transport Alphaproteobacteria 4 10 8 38
acids, periplasmic binding protein system, periplasmic binding protein [LivJ] (Rhodobacterales)
’ [Pseudovibrio sp. JE062]
0/ 1 3 0
ABC transport system, branched-chain amino 62% 1dent1ty to Le}l/ Il.e/\{al ABC Franspon Alphaproteobacteria 1 . 2 18
acids. periplasmic bindine protein system, periplasmic binding protein [LivJ] (Rhodobacterales,
> perip gp [uncultured Roseobacter sp] Roseobacter clade)
ABC transport system, branched-chain amino 100% 1dent.1ty to Ijeu/.Ile/.Val ABC tran.sport Alphaproteobacteria 2 2 2 3
acids. periplasmic bindine protein system, periplasmic binding protein [LivJ] (Rhodobacterales,
» perip gp [Sulfitobacter sp. EE-36] Roseobacter clade)
0/ 1 3 0
ABC transport system, branched-chain amino 78% 1dent1ty to Le}l/ Il.e/\{al ABC Franspoﬁ Alphaproteobacteria 4 4 9 6
acids. periplasmic bindine protein system, periplasmic binding protein [LivJ] (Rhodobacterales,
» perip gp [uncultured Roseobacter sp] Roseobacter clade)
0/ 1 1 .
ABC transport system, branched-chain amino 70% 1dent1ty to Leju/Il.e/Yal ABC transport Alphaproteobacteria 1 4 1 10
id inlasmic bindi tei system, periplasmic binding protein [LivJ] (Rhodobacterales,
acids, peripfasmic bincing protein [uncultured Roseobacter sp] Roseobacter clade)
ABC transport system, branche-chain amino 64% 1dent1ty to Leju/Il.e/Yal ABC transport Alphaproteobacteria 6 6 33 37
acid riplasmic binding protein system, periplasmic binding protein [LivJ] (Rhodobacterales,
clas, peripfasmic g prote [Rhodobacterales bacterium HTCC2150] Roseobacter clade)
ABC transport system, branched-chain amino | 48% identity to Leu/Ile/Val ABC transport Alphaproteobacteria 0 4 0 37
acids, periplasmic binding protein system, periplasmic binding protein [LivJ] (Rhodobacterales,




[Roseobacter sp. AzwK-3b]

Roseobacter clade)

72% identity to Leu/lle/Val ABC transport

ABC transport system, branched-chain amino | system, periplasmic binding protein [LivK] Alphaproteobacteria 0 0 0 3 0 0 0 4
acids, periplasmic binding protein [Candidatus Puniceispirillum marinum (strain (SAR116 cluster)
IMCC1322)]
. . 100% identity to Leu/Ile/Val ABC transport . 0 3 0 0 0 34 0 0
Al.3C tran.sport s.ystefm, .branche(.i-cham amino system, periplasmic binding protein [LivK] Betaproteobgcterla
acids, periplasmic binding protein [Minibacterium massiliensis] (Burkholderiales)
. . 50% identity to Leu/Ile/Val ABC transport . 0 0 1 5 0 0 1 13
Al.iC tran§port s.yste.m, 'brancheq-cham amino system, periplasmic binding protein [Rhizobium Alphaprpteobacterla
acids, periplasmic binding protein etli (strain CEN 42 / ATCC 51251)] (Rhizobiales)
e e S I 61% identity to Leu/lle/Val ABC transport . 0 0 2 . 0 0 2 22
A['}C trdn?port sy ste'm, 'bramhe('i-chdm amino system, periplasmic binding protein Alphaprpteobacterla
acids, periplasmic binding protein [zospirillum sp. BS10] (Rhizobiales)
ABC transport system,
glutamate/glutamine/aspartate/asparagine
100% identity to .
IAllth%lr::tl;jpﬁll;;gisl:i;:; artate/asparagine Glutamate/glutamine/aspartate/asparagine ABC ﬁlﬁggﬂlrgcegrﬁlcgs " 3 0 0 0 3 0 0 0
geri lasmif bindin r(ﬂein pATEIE transport system, periplasmic binding protein Roseobacter cladé)
perip &P [BztA] [alpha proteobacterium HTCC2255]
56% identity to
ABC transport system, . Glutamate/glutamine/aspartate/asparagine ABC Alphaproteobacteria 0 0 1 2 0 0 7 10
glutamate/glutamine/aspartate/asparagine, . R .
inlasmic bindi tei transport system, periplasmic binding protein (Rhodobacterales)
peripiasmic binding protein [BztA] [Rhodopseudomonas capsulata]
) . 71% identity to .
OAIBS‘S::;B;) l;;:]:;el;:l’ artate/asparasin Glutamate/glutamine/aspartate/asparagine ABC éiihgp{)(:fet(;E:fgerla 0 0 2 2 0 0 9 3
glut eglutamine/aspartate/asparagine, transport system, periplasmic binding protein 0dobac S
periplasmic binding protein [BztA] [Ruegeria pomeroyi] Roseobacter clade)
64% identity to .
ﬁBgI::tszfrt;z's;ZZ’s artate/asparagine Glutamate/glutamine/aspartate/asparagine ABC gﬁg?lgg:gr):g: - 0 0 2 0 0 0 4 0
gel:i lasmig ll)lindi:l rol;ein paraaine transport system, periplasmic binding protein Roseobacter cladé)
perip gp [BztA] [Ruegeria pomeroyi DSS-3]
ABC transport system. 90% identity to
ransport sys i . Glutamate/glutamine/aspartate/asparagine- Gammaproteobacteria | 66 75 68 129 66 75 68 129
glutamate/glutamine/aspartate/asparagine, o - . -
. S . binding protein [BztA] [uncultured marine (unclassified)
periplasmic binding protein bacterium Ant4D3]
ABC transport system, histidine
PR . . 47% identity to Histidine ABC transport system, . 0 0 5 0 0 0 8 0
A.BC' transpot:t sytem, histidine, periplasmic periplasmic histidine-binding protein [His]] Deltaproteobacteria
binding protein (Desulfobacterales)

[Desulfobacterium autotrophicum HRM2]

ABC transport system, octopine




90% identity to Octopine ABC transport system,

i i i i 0 0 15 0 0
l;AiﬁdCiItlranrsE&l;Lsytem, octopine, periplasmic periplasmic binding protein [OccT] [Candidatus glgll?lp lr (z:tleuos tt):rc)tena
gp Pelagibacter ubique HTCC1062]
ABC transport system, taurine
YAV -
ABC transport system, taurine, periplasmic 92% ;den‘glt);)?o(;ljaurlne ABC transport sydsF;m, Alphaproteobacteria 17 16 0 85 78
binding protein periplasmic binding protein [TauA] [Candidatus (SARI1 cluster)
© Pelagibacter ubique HTCC1002]
TP -
ABC transport system, taurine, periplasmic 62% ;den‘glt);)?o(;ljaurlne ABC transport sy;t;m, Alphaproteobacteria 6 10 0 25 48
binding protein periplasmic binding protein [TauA] [Candidatus (SARI1 cluster)
© Pelagibacter ubique HTCC1062]
YA -
ABC transport system, taurine, periplasmic 38% identity to Taurine ABC transport system, Alphaproteobacteria 1 8 0 1 25
bindi tei periplasmic binding protein [TauA] [Candidatus (SARI1 cluster)
nding protein Pelagibacter ubique HTCC1062] cus
YA -
ABC transport system, taurine, periplasmic 61% identity to Taurine ABC transport system, Alphaproteobacteria 1 2 0 4 10
bindi tei periplasmic binding protein [TauA] [Candidatus (SARI1 cluster)
nding protein Pelagibacter ubique HTCC1062] cus
ABC transport system, taurine, periplasmic 70% 1dent_1ty to "1_"aur1ne A_BC transport system, Alphaproteobacteria 1 5 0 2 52
bindine protein periplasmic binding protein [TauA] [Ruegeria (Rhodobacterales,
gpP pomeroyi] Roseobacter clade)
ABC transport system,
sulfonate/nitrate/bicarbonate
ABC transport system, 73% identity to Sulfonate/nitrate/bicarbonate . 0 2 0 0 2
sulfonate/nitrate/bicarbonate, periplasmic transport system, periplasmic binding protein gﬁgzg{gg&g:gg 1@
binding protein [TauA] [Phaeobacter gallaeciensis BS107]
ABC transport svstem. 74% identity to Sulfonate/nitrate/bicarbonate
. p yster, S transport system periplasmic binding protein Betaproteobacteria 3 0 0 9 0
sulfonate/nitrate/bicarbonate, periplasmic . o . .
binding protein [TauA] [Methylibium petroleiphilum (strain (Burkholderiales)
° PM1)]
ABC transport svstem. 47% identity to Sulfonate/nitrate/bicarbonate
p yster, . . transport system periplasmic binding protein Betaproteobacteria 2 4 0 3 17
sulfonate/nitrate/bicarbonate, periplasmic o . . .
bindine tei [TauA] [Methylibium petroleiphilum (strain (Burkholderiales)
inding protein PM1)]
ABC transport svstem 64% identity to Sulfonate/nitrate/bicarbonate
. port system, . . transport system, periplasmic binding protein Betaproteobacteria 3 3 0 5 6
sulfonate/nitrate/bicarbonate, periplasmic o o . .
binding protein [TauA] [Methylibium petroleiphilum (strain (Burkholderiales)
gp PM1)]
ABC transport svstem. 31% identity to Putative
Ifonat /nli)tra " }Vbi ar’b nat riplasmi sulfonate/nitrate/bicarbonate transport system, Betaproteobacteria 4 2 0 8 2
:)liln((i)ino ¢ ‘o teine carbonate, peripiasmic periplasmic binding protein [TauA] (Burkholderiales)
gp [Verminephrobacter eiseniae EF01-2]
ABC transport system, 74% identity to Sulfonate/nitrate/bicarbonate . 4 5 0 3 25
sulfonate/nitrate/bicarbonate, ATP-binding transport system, ATPase protein [TauB] Betaproteobgcterla
(Burkholderiales)

protein

[Methylibium petroleiphilum PM1]




ABC transport system, spermidine/putrescine

90% identity to Spermidine/putrescine ABC

ABC transport system, spermidine/putrescine, | transport system, periplasmic binding protein Alphaproteobacteria 0 0 0 16
periplasmic binding protein [PotD] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1062]
65% identity to Spermidine/putrescine ABC
ABC transport system, spermidine/putrescine, | transport system, periplasmic binding protein Alphaproteobacteria 0 0 10 36
periplasmic binding protein [PotD] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
TR P — -
ABC transport system, spermidine/putrescine, 72% identity to Spel'{nldlne{putresu?lne ABC Alphaproteobacteria 0 0 8 24
. S . transport system, periplasmic binding protein
periplasmic binding protein [PotD] [Candidatus Pelagibacter ubique] (SARI11 cluster)
96% identity to Spermidine/putrescine ABC
ABC transport system, spermidine/putrescine, | transport system, periplasmic binding protein Alphaproteobacteria 0 0 0 9
periplasmic binding protein [PotD] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
80% identity to Spermidine/putrescine ABC
ABC transport system, spermidine/putrescine, | transport system, periplasmic binding protein Alphaproteobacteria 0 0 7 12
periplasmic binding protein [PotD] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1062]
78% identity to Spermidine/putrescine ABC
ABC transport system, spermidine/putrescine, | transport system, periplasmic binding protein Alphaproteobacteria 0 0 3 21
periplasmic binding protein [PotD] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
100% identity to Spermidine/putrescine ABC
ABC transport system, spermidine/putrescine, | transport system, periplasmic binding protein Alphaproteobacteria 10 18 0 0
periplasmic binding protein [PotD] [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
YRR PV — -
ABC transport system, spermidine/putrescine, 30% identity to Sp eqnldlne{p utrescine ABC Alphaproteobacteria 0 0 0 4
. Rl . transport system, periplasmic binding protein
periplasmic binding protein [PotD] [Candidatus Pelagibacter sp. HTCC7211] | (SARII clusten)
84% identity to Spermidine/putrescine ABC
ABC transport system, spermidine/putrescine, | transport system, periplasmic binding protein Alphaproteobacteria 0 0 5 10
periplasmic binding protein [PotD] [Candidatus Pelagibacter (SAR11 cluster)
ubique HTCC1002]
YT P — - -
ABC transport system, spermidine/putrescine, 88% identity to Sperrmdlne/putr'escme ABC Alphaproteobacteria 0 0 2 0
. . transport system, ATPase subunit [PotA] (Rhodobacterales,
ATP-binding protein [Roseovarius sp. 217] Roseobacter clade)
YRR — - -
ABC transport system, spermidine/putrescine, 75% identity to Speqnldlne{putfesglne ABC Alphaproteobacteria 0 0 17 18
periplasmic binding protein transport system, periplasmic binding protein (Rhodobacterales,
[PotD] [Roseobacter sp. SK209-2-6] Roseobacter clade)
- . 50% identity to Spermidine/putrescine ABC Alphaproteobacteria 0 0 2 13
ABC transport system, spermidine/putrescine, transport system, periplasmic binding protein (Rhodobacterales,

periplasmic binding protein

[PotD] [Roseobacter sp. MED193]

Roseobacter clade)




) . . 58% identity to Spermidine/putrescine ABC Alphaproteobacteria 5 4 17
Agf :::;?E?;;Z‘l;tfm;:z irlmldme/putrescme, transport system, periplasmic binding protein (Rhodobacterales,
perip gp [PotF] [Ruegeria sp. R11] Roseobacter clade)
e e ) Lo - 49% identity to Spermidine/putrescine ABC Alphaproteobacteria 3 8 32
A::f :::;:E%ﬁ;;‘l;tfm;:& ;rlmldme/putresune, transport system, periplasmic binding protein (Rhodobacterales,
perip gp [PotD] [Rhodobacterales bacterium HTCC2150] | Roseobacter clade)
e e ) - . 64% identity to Spermidine/putrescine ABC Alphaproteobacteria 2 0 4
A::f :::;:E%ﬁ;;‘l;tfm;:& ;rlmldme/putresune, transport system, periplasmic binding protein (Rhodobacterales,
perip gp [PotD] [Octadecabacter antarcticus 238] Roseobacter clade)
I . ) - . 49% identity to Spermidine/putrescine ABC Alphaproteobacteria 3 10 10
A[i? lt;a[:ll?p(:)rl:]awl;tem; 5tp?l:m1dme/putresune, transport system, periplasmic binding protein (Rhodobacterales,
peripiasmic g prote [PotD] [Silicibacter lacuscaerulensis 1TI-1157] Roseobacter clade)
85% identity to Spermidine/putrescine ABC
ABC transport system, spermidine/putrescine, | transport system, periplasmic binding protein Alphaproteobacteria 2 1 5
periplasmic binding protein [PotD] [Candidatus Puniceispirillum marinum (SAR116 cluster)
(strain IMCC1322)]
YT — - -
ABC transport system, spermidine/putrescine, 70% identity to Sperrmdme/put@scme ABC Alphaproteobacteria 2 0 3
ATP-binding protein transport system, ATPase subunit [PotA] (Rhodobacterales,
-binding proter [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
ABC transport system, sorbitol/mannitol
YR - -
ABC transport system, sorbitol/mannitol, 61% identity to So'rbltol/mal.mltol ABC transport Alphaproteobacteria 2 0 3
ATP-binding protein system, ATP-binding subunit [MItK] (Rhodobacterales)
[Pseudovibrio sp. JE062]
YR - -
ABC transport system, sorbitol/mannitol, 78% identity to Sorbitol/mannitol ABC transport Alphaproteobacteria 5 7 15
. S . system, periplasmic binding protein [Hoeflea Lo
periplasmic binding protein phototrophica DFL-43] (Rhizobiales)
YR : -
ABC transport system, sorbitol/mannitol, 30% identity to Sorbitolmannitol ABC transport Gammaproteobacteria 2 0 14
. I . system, periplasmic binding protein .
periplasmic binding protein [Marinomonas sp. MEDI21] (Oceanospirillales)
ABC transport system, sugar
YR
ABC transport system, sugar, periplasmic 89% 1dent1ty to Pro bajble.sugar ABC transport Alphaproteobacteria 15 16 52
binding protein system, periplasmic binding protein [Candidatus (SARI1 cluster)
g prote Pelagibacter sp. HTCC7211] cus
YR
ABC transport system, sugar, periplasmic 100% identity to Probable sugar ABC transport Alphaproteobacteria 0 0 0
binding protein system, periplasmic binding protein [Candidatus (SAR11 cluster)
g prote Pelagibacter ubique HTCC1062] cus
YR
ABC transport system, sugar, periplasmic 100% identity to Probable sugar ABC transport Alphaproteobacteria 0 0 0
bindi tei system, periplasmic binding protein [Candidatus (SARI1 cluster)
nding protein Pelagibacter sp. HTCC7211] cus
YR
ABC transport system, sugar, periplasmic 100% identity to Probable sugar ABC transport Alphaproteobacteria 0 0 0

binding protein

system, periplasmic binding protein [Candidatus
Pelagibacter sp. HTCC7211]

(SAR11 cluster)




100% identity to Probable sugar ABC transport

: . i 1 5 4
l;AiﬁdCiItlranrs(l))&E;system, sugar, periplasmic system, periplasmic binding protein Candidatus glgll?lp lr (z:tleuos tt):rc)terla
gp Pelagibacter ubique HTCC1002]
TV
ABC transport system, sugar, periplasmic 7% 1dent1ty to Prf) bable.sugar ABC transpprt Alphaproteobacteria 1 5 3
bindine protein system, periplasmic binding protein [Candidatus (SARI 1 cluster)
gp Pelagibacter ubique HTCC1062]
I . o R, 63% identity to Probable sugar ABC transport Alphaproteobacteria 3 5 123
&?ldci,t,r,m:gfeﬁ,“ stem, sugar, periplasmic system, periplasmic binding protein (Rhodobacterales,
gp [Octadecabacter antarcticus 307] Roseobacter clade)
I . o R, 74% identity to Probable sugar ABC transport Alphaproteobacteria 1 3 35
bAiﬁgirt;dn:ptori;system, sugar, periplasmic system, periplasmic binding protein (Rhodobacterales,
g prote [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
. . 63% identity to Probable sugar ABC transport Alphaproteobacteria 5 0 12
I;A'BdC‘ transpto l:t system, sugar, periplasmic system, periplasmic binding protein [Jannaschia | (Rhodobacterales,
nding protein sp. (strain CCS1)] Roseobacter clade)
. . 48% identity to Probable sugar ABC transport Alphaproteobacteria 2 0 4
I;A'BdC‘ transptm:t system, sugar, periplasmic system, periplasmic binding protein (Rhodobacterales,
nding protein [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
. . 100% identity to Sugar ABC transport system, Alphaproteobacteria 0 0 0
bAiIdeirtlrml:pt0 ri;SyStem, sugar, periplasmic periplasmic binding protein [MalK] (Rhodobacterales,
g prote [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
PR IVE
ABC transport system, sugar, periplasmic 100% identity to Sugar ABC transport system, Alphaproteobacteria 0 0 0
bindine protein periplasmic binding protein [MalK] [Labrenzia (Rhodobacterales)
gpP aggregata IAM 12614]
. . 100% identity to Probable sugar ABC transport Alphaproteobacteria 1 3 4
l;Ail:dCirtlranrs.(l))&rl:;system, sugar, periplasmic system, periplasmic binding protein [alpha (Rhodobacterales,
gp proteobacterium HTCC2255] Roseobacter clade)
83% identity to Probable sugar ABC transport .
. . : Lo . Alphaproteobacteria
ABC transport system, sugar, periplasmic system, periplasmic binding protein (Rhodobacterales 1 10 1
binding protein [Roseobacter denitrificans (strain ATCC 33942 / ?
Roseobacter clade)
OCh 114)
. . 88% identity to Sugar ABC transport system, Alphaproteobacteria 2 0 5
aﬁgi;ranssfezgsystem, sugar, periplasmic periplasmic binding protein [MalK] [Ruegeria (Rhodobacterales,
gp pomeroyi DSS-3] Roseobacter clade)
TYAEE P
ABC transport system, sugar, periplasmic g;sﬁa;r?eg:rti}éltzslr)r:iocbsggii;g;;oﬁ?nc transport Alphaproteobacteria 3 0 17
binding protein [Phaeobacter gallaeciensis 2.10] (Rhodobacterales)
. . 48% identity to Sugar ABC transport system, Alphaproteobacteria 2 0 13
I;A'BdC‘ transpto l:t system, sugar, periplasmic periplasmic binding protein [MalK] [Roseobacter | (Rhodobacterales,
nding protein sp. SK209-2-6] Roseobacter clade)
YRR
ABC transport system, sugar, periplasmic 79 A) ;den‘glt);)?o(ls.ugar AB.C tranip ort systerp, Alphaproteobacteria 5 3 26
binding protein periplasmic binding protein [MalK] [Stappia (Rhodobacterales)
° aggregata 1AM 12614]
76% identity to Sugar ABC transport system
ABC transport system, sugar, periplasmic periplasmic sugar-binding protein [MalK] Alphaproteobacteria 3 12 8
binding protein [Candidatus Candidatus Puniceispirillum (SAR116 cluster)

marinum IMCC1322]




50% identity to Probable sugar ABC transport

i i i 0 12 0 52
aﬁdciltlran:‘l:toeﬁlsystem, sugar, periplasmic system, peripalsmic binding protein [Rhizobium gﬁ?;ﬁ;&i (;gaacterla
&P etli (strain CFN 42 / ATCC 51251)]
YR
ABC transport system, sugar, periplasmic 67% identity to Probable sugar ABC transport Alphaproteobacteria 0 3 0 9
bindine protein system, periplasmic binding protein [Hoeflea (Rhizobiales)
gp phototrophica DFL-43]
68% identity to Probable sugar ABC transport
ABC transport system, sugar, periplasmic system, periplasmic binding protein Gammaproteobacteria 3 3 6 8
binding protein [HCH_02309] [Hahella chejuensis (strain KCTC | (Oceanospirillales)
2396)]
e
ABC transport system, sugar, periplasmic 65% identity to Probable sugar ABC transport Gammaproteobacteria 0 4 0 9
bindine protein system, periplasmic binding protein [Hahella (Oceanospirillales)
gp chejuensis (strain KCTC 2396)] P
TR
ABC transport system, sugar, periplasmic 61% identity to Probable sugar ABC transport Gammaproteobacteria 0 2 0 4
bindine protein system, periplasmic binding protein [Hahella (Oceanospirillales)
gp chejuensis (strain KCTC 2396)] P
I
ABC transport system, sugar, periplasmic 64% identity to Probable sugar ABC transport Gammaproteobacteria 0 2 0 3
binding protein system, periplasmic binding protein (Oceanospirillales)
[Marinomonas sp. (strain MWYLI)]
49% identity to Probable sugar ABC transport
ABC transport system, sugar, periplasmic system, periplasmic binding protein . . 4 3 10 6
binding protein [Acidothermus cellulolyticus (strain ATCC Actinobacteria
43068 / 11B)]
ABC transport system, ribose
YR -
ABC transport system, ribose, periplasmic 30% identity to Ribose ABC transport system, Alphaproteobacteria 4 5 4 22
binding protein periplasmic binding protein [RbsB] [Rhizobium (Rhizobiales)
gp etli (strain CFN 42 / ATCC 51251)]
YR -
ABC transport system, ribose, periplasmic 45% identity to Ribose ABC transport system, Alphaproteobacteria 3 3 5 13
binding protein periplasmic binding protein [RbsB] [Rhizobium (Rhizobiales)
gp sp. (strain NGR234)]
YR -
ABC transport system, ribose, periplasmic 39% identity to Ribose ABC transport system, Alphaproteobacteria 0 2 0 6
bindine protein periplasmic binding protein [RbsB] [Rhizobium (Rhizobiales)
gpP etli (strain CFN 42 / ATCC 51251)]
YR -
ABC transport system, ribose, periplasmic 90% 1dent_1ty to Rlbose ABC transport system, . Gammaproteobacteria 0 0 0 0
bindine protein periplasmic binding protein [RbsB] [Escherichia (Enterobacteriales)
gp coli O6] (likely contaminant)
ABC transport system, oligopeptide
57% identity to Probable oligopeptide ABC
ABC transport system, oligopeptide, transport system, periplasmic binding protein Alphaproteobacteria 0 16 0 44
periplasmic binding protein [OppA] [Candidatus Pelagibacter sp. (SAR11 cluster)
HTCC7211]
ABC transport system, oligopeptide, 67% identity to Oligopeptide ABC transport Alphaproteobacteria 10 9 38 27
periplasmic binding protein system, periplasmic binding protein [OppA] (Rhodobacterales,




[Roseobacter sp. GAIL01]

Roseobacter clade)

67% identity to Oligopeptide ABC transport

/ i i i 10 36
AB.C tran§p01:t sy stem, ollgopeptlde, system, periplasmic binding protein [OppA] Alphaproteobacteria
periplasmic binding protein [Pseudovibrio sp. JE062] (Rhodobacterales)
. . 68% identity to Oligopeptide ABC transport Alphaproteobacteria 5 15
AgiC lt;‘:]l:]:g(l))ri':l(Si)i’rsltem;ootl;igx:)peptlde, system, periplasmic binding protein [OppA] (Rhodobacterales,
perip gp [Roseovarius nubinhibens ISM] Roseobacter clade)
) . . 66% identity to Oligopeptide ABC transport Alphaproteobacteria 4 2
Agf: lt;‘:[r::g(l))r':“sj)'Isltftm;ootlelg;)peptlde, system, periplasmic binding protein [OppA] (Rhodobacterales,
perip i¢ binding p ! [Roseobacter sp. GAI101] Roseobacter clade)
. . 100% identity to Oligopeptide ABC transport Alphaproteobacteria 0 0
A:iic :;:;?E(;;;Z)i];temlfootl‘:ig;)pept]de’ system, periplasmic binding protein [OppA] (Rhodobacterales,
perip gp [Rhodobacterales bacterium HTCC2083] Roseobacter clade)
) . . 78% identity to Oligopeptide ABC transport Alphaproteobacteria 2 5
Agf g:{'g??;;Z“‘ilsltfm;ootlel?;)pepnde’ system, periplasmic binding protein [OppA] (Rhodobacterales,
perip gp [Rhodobacterales bacterium HTCC2083] Roseobacter clade)
i . . 60% identity to Oligopeptide ABC transport Alphaproteobacteria 2 2
Agf g:{'g??;;Z“‘ilsltfm;ootlel?;)pepnde’ system, periplasmic binding protein [OppA] (Rhodobacterales,
perip gp [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
TV - - -
) ) 67% ldentlty to Olblgopep.tlde ABC transport Alphaproteobacteria
ABC transport system, oligopeptide, system, periplasmic binding protein [OppA] (Rhodobacterales 3 5
periplasmic binding protein [Roseobacter denitrificans (strain ATCC 33942 / i
Roseobacter clade)
OCh 114)
. . 63% identity to Oligopeptide ABC transport Alphaproteobacteria 0 0
A:iiC It::rlrll?f (l))ri;(sl‘\;:tem;ootl;;gr?pep tide, system, periplasmic binding protein [OppA] (Rhodobacterales,
perip gpP [Oceanicola granulosus HTCC2516] Roseobacter clade)
VA - - -
ABC transport system, oligopeptide, 68% 1dent1ty to Ol}gop ep_tlde ABC transport Gammaproteobacteria 4 15
eriplasmic binding protein system, periplasmic binding protein [OppA] (unclassified)
perip gp [Reinekea blandensis MED297]
ABC transport system, ectoine/hydroxyectoine
88% identity to Ectoine/hydroxyectoine ABC
il?‘)c.l::/?lnzl:‘(:)rt se);st:)e.l:e’ eriplasmic bindin transport system, periplasmic binding protein Alphaproteobacteria 2 3
o tlein ydroxyectoine, perip i¢ binding [EhuB] [Candidatus Pelagibacter sp. (SARI1 cluster)
P HTCC7211]
ABC transport system, glycerol-3-phosphate
i - e . 68% identity to Glycerol-3-phosphate ABC Alphaproteobacteria 3 38
A[i? :;d:lip%:;a:;?mr’ g;lyi;erol-S-phosphate, transport system, periplasmic binding protein (Rhodobacterales,
peripiasmic g prote [UgpB] [Roseobacter sp. AzwK-3b] Roseobacter clade)
66% identity to Glycerol-3-phosphate ABC Alphaproteobacteria 0 0
ABC transport system, glycerol-3-phosphate, transport system, periplasmic binding protein (Rhodobacterales,

periplasmic binding protein

[UgpB] [Rhodobacterales bacterium HTCC2083]

Roseobacter clade)




— - = -
ABC transport system, glycerol-3-phosphate, 69% identity to Glyc?rol 3 ph0§phate ABC. Alphaproteobacteria 4 9
eriplasmic bindine protein transport system, periplasmic binding protein (Rhodobacterales,
perip gp [Rhodobacterales bacterium HTCC2150] Roseobacter clade)
VAT P = -
ABC transport system, glycerol-3-phosphate, 100% identity to Gly'cerol 3 phpsphate ABC Alphaproteobacteria 0 0
eriplasmic bindine protein transport system, periplasmic binding protein (Rhodobacterales,
perip gp [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
Y - =
ABC transport system, glycerol-3-phosphate, 66% identity to Glyc?rol 3 .pho.s phate ABC. Alphaproteobacteria 10 25
erinlasmic binding profein transport system, periplasmic binding protein (Rhizobiales)
perip gp [UgpB] [Hoeflea phototrophica DFL-43]
ABC transport system, phosphonate
YA -
ABC transport system, phosphonate, 85% 1dent1ty to Phosphor}ate ABC transport Gammaproteobacteria 3 1
eriplasmic binding protein system, periplasmic binding protein [PhnD] (Oceanospirillales)
perp gp [Marinomonas sp. MED121] P
100% identity to Phosphonate ABC transport Alphanroteobacteria
ABC transport system, phosphonate, system, periplasmic binding protein [PhnD] phap 2 5
. Rl . . . (Rhodobacterales,
periplasmic binding protein [Roseobacter denitrificans (strain ATCC 33942 / hac lad
OCh 114) Roseobacter clade)
ABC transport system, iron
VA -
ABC transport system, iron, periplasmic 88% identity to Iron ABC transport system, Alphaproteobacteria 3 9
bindine protein periplasmic binding protein [SfuC] [Candidatus (SARI 1 cluster)
gp Pelagibacter sp. HTCC7211]
TP
ABC transport system, iron, periplasmic 100. & 1der.1t1t}{ to .Iron ABC transport system, Alphaproteobacteria 0 0
bindine protein periplasmic binding protein [SfuC] [Candidatus (SARI 1 cluster)
gp Pelagibacter sp. HTCC7211]
ABC transport system, unknown solute
YA - -
ABC transport system, periplasmic binding 4l A) 1dent_1ty tp Putatlve ABC transport . Betaproteobacteria 0 0
rotein periplasmic binding protein [Burkholderia (Burkholderiales)
prote glumae (strain BGR1)] urho
YA - :
ABC transport system, periplasmic binding 3 A) 1dent_1ty tp Putatlve ABC transp ort . . . . 2 9
tei periplasmic binding protein [Frankia alni (strain Actinobacteria
protein ACN14a)]
ABC transport system, permease
69% identity to Putative permease of ABC Marine Group I 3 4
ABC transport system, permease transport system [Nmar_1712] [Nitrosopumilus Crenarchaeota .
maritimus (strain SCM1)] (Nitrosopumilales)
93% identity to Putative permease of ABC Marine Group 1 2 2
ABC transport system, permease transport system [Nmar_1714] [Nitrosopumilus Crenarchaeota

maritimus (strain SCM1)]

(Nitrosopumilales)




TRAP transporter

86% identity to TRAP dicarboxylate transporter,

icarboxylate trans iplasmic i 6 13 45 | 155
gﬁé\ll; :ilc:(:‘tl:i)s)[;‘:;;trdnsporter, periplasmic periplasmic binding subunit DctP [Candidatus (ASIXIII{IF lr (z;[ﬁlos Iz:rc)terla
gp Pelagibacter ubique HTCC1062]
TRAP dicarboxylate transporter, periplasmic 93% identity to TRAP dicarboxylate transporter, Alphaproteobacteria 10 13 25 118
binding prot iﬁ'D &P ’ periplasmic binding subunit DctP [Candidatus (SARI1 cluster)
g prote ¢ Pelagibacter sp. HTCC7211] cus
TRAP dicarboxylate transporter, periplasmic 98% ident.ity to TRAP dicqrboxylate transporter, Alphaproteobacteria 15 15 63 82
binding prot if]vD &P ’ periplasmic binding subunit DctP [Candidatus (SARI1 cluster)
g protein D¢ Pelagibacter ubique HTCC1002] cluste
TRAP dicarboxylate transporter, periplasmic 98% identity to TRAP dicarboxylate transporter, Alphaproteobacteria 4 8 12 94
binding prot ir41'D P ’ periplasmic binding protein DctP [Candidatus (SAR11 cluster)
g protein be Pelagibacter ubique HTCC1002] cluste
TRAP dicarboxylate transporter, periplasmic 93% identity to TRAP dicarboxylate transporter, Alphaproteobacteria 5 7 13 33
binding prot ir41'D P ’ periplasmic binding protein DctP [Candidatus (SAR11 cluster)
g protein be Pelagibacter sp. HTCC7211] cluste
P AT -
TRAP dicarboxylate transporter, periplasmic 93% identity to TRAP dicarboxylate transportet, Alphaproteobacteria 1 4 1 27
binding protein DetP periplasmic binding protein DctP [Candidatus (SAR11 cluster)
gpP Pelagibacter sp. HTCC7211]
PR -
TRAP dicarboxylate transporter, periplasmic 93% identity to TRAP dicarboxylate transportet, Alphaproteobacteria 1 5 2 11
binding protein DetP periplasmic binding protein DctP [Candidatus (SAR11 cluster)
gpP Pelagibacter sp. HTCC7211]
PR -
TRAP dicarboxylate transporter, periplasmic 94% identity to T dicarboxylate transporter, Alphaproteobacteria 1 2 1 16
binding protein DetP periplasmic binding protein DctP [Candidatus (SARI1 cluster)
nding protet Pelagibacter sp. HTCC7211]
P -
TRAP dicarboxylate transporter, periplasmic 95% identity to TRAP dicarboxylate transporter, Alphaproteobacteria 2 4 2 12
binding protein DctP perlpl.asmlc binding protein DctP [Candidatus (SAR11 cluster)
Pelagibacter sp. IMCC9063]
P T :
TRAP dicarboxylate transporter, periplasmic 87% identity to T dicarboxylate transporter, Alphaproteobacteria 0 4 0 11
binding protein DetP periplasmic binding protein DctP [Candidatus (SARI1 cluster)
nding protet Pelagibacter sp. HTCC7211]
PR -
TRAP dicarboxylate transporter, periplasmic 944] 1dent.1ty to T dlgarboxylate transporter, Alphaproteobacteria 1 2 1 13
binding protein DetP periplasmic binding protein DctP [Candidatus (SARI1 cluster)
gp Pelagibacter sp. HTCC7211]
P T -
TRAP dicarboxylate transporter, periplasmic 7 A] 1dent.1ty to T dlgarboxylate transporter, Alphaproteobacteria 0 0 0 0
binding protein DetP periplasmic binding protein DctP [Candidatus (SARI1 cluster)
gp Pelagibacter ubique HTCC1062]
TRAP dicarboxylate transporter, periplasmic 83% identity to T dicarboxylate transporter, Alphaproteobacteria 1 2 4 9
binding protein DetP ’ periplasmic binding protein DctP [Candidatus (SARI 1 cluster)
gp Pelagibacter sp. HTCC7211]
TRAP dicarboxylate transporter, periplasmic 88% identity to T dicarboxylate transporter, Alphaproteobacteria 1 2 1 10
binding protein DetP ’ periplasmic binding protein DctP [Candidatus (SARI 1 cluster)
gp Pelagibacter sp. HTCC7211]
TRAP dicarboxylate transporter, periplasmic | 86% identity to TRAP dicarboxylate transporter, | Alphaproteobacteria 2 7 2 23

binding protein DctP

periplasmic binding protein DctP [Candidatus

(SAR11 cluster)




Pelagibacter sp. HTCC7211]

97% identity to TRAP dicarboxylate transporter,

- . : . . . 3 1 10
l_RA'P dlcarb(')xy late transporter, periplasmic periplasmic binding protein DetP [Candidatus Alphaproteobacteria
binding protein DctP . . (SARI11 cluster)
° Pelagibacter ubique HTCC1062]
o - - -
TRAP dicarboxylate transporter, periplasmic 51 A) ;dent_lty to ”1_"RAP dlc_arboxylate transporter, Alelhaproteobalcterla 8 25 61
binding protein DctP periplasmic binding protein DctP (Rhodobacterales,
° [Octadecabacter antarcticus 307] Roseobacter clade)
VA - - -
TRAP dicarboxylate transporter, periplasmic 544] ;dent_ltybtvo;? d1c_arl]3)ox3ff)late transporter, A};lflth]rgoteobalc teria 3 0 23
binding protein DctP periplasmic binding protem ct (Rhodobacterales,
[Rhodobacterales bacterium HTCC2083] Roseobacter clade)
TV - - -
TRAP dicarboxylate transporter, periplasmic 874; ;dent.ltybtvoél?RAP dlc.arl;)oxif)late transporter, I?iflhgp{)oteobafterla 3 14 10
binding protein DctP periplasmic binding protein Dct (Rhodobacterales,
[Rhodobacterales bacterium HTCC2083] Roseobacter clade)
VA - - -
TRAP dicarboxylate transporter, periplasmic 544; 1dent.1ty Fo TRAP dlc.arboxylate transporter, Alphaproteobacteria 3 2 14
binding protein DetP periplasmic binding protein DctP [Ruegeria (Rhodobacterales,
gp pomeroyi DSS-3] Roseobacter clade)
VA - - -
TRAP dicarboxylate transporter, periplasmic 59 A; 1dent.1ty Fo TRAP dlc.arboxylate tranqurter, Alphaproteobacteria 1 7 1
bindine protein DetP periplasmic binding protein DctP [Roseovarius (Rhodobacterales,
gp nubinhibens ISM] Roseobacter clade)
YA - - -
TRAP dicarboxylate transporter, periplasmic 83 A; ;dent.ltybtbo(;ljRAP dlc.arboxylate transporter, Alﬁhgp;oteobalcterla 0 6 0
binding protein DctP periplasmic binding protvem DctP (Rhodobacterales,
[Rhodobacterales bacterium HTCC2150] Roseobacter clade)
83% identity to TRAP dicarboxylate transporter,
TRAP dicarboxylate transporter, periplasmic | periplasmic binding protein DctP [Candidatus Alphaproteobacteria 3 10 12
binding protein DctP Candidatus Puniceispirillum marinum (SAR116 cluster)
IMCC1322]
69% identity to TRAP dicarboxylate transporter,
TRAP dicarboxylate transporter, periplasmic | periplasmic binding protein DctP [Candidatus Alphaproteobacteria 11 8 97
binding protein DctP Candidatus Puniceispirillum marinum (SAR116 cluster)
IMCC1322]
——— -
TRAP dicarboxylate transporter, periplasmic 100% identity t.o T . dllcar.boxylate. Alphaproteobacteria 0 0 0
R . transporter, periplasmic binding protein DctP .
binding protein DctP [alpha proteobacterium BAL199] (unclassified)
o - -
TRAP dicarboxylate transporter, periplasmic 38 A) 1dent.1ty to T dlc.arboxylate transporter, Gammaproteobacteria 6 7 16
Iy . periplasmic binding protein DctP [Marinomonas .
binding protein DctP mediterranca MMB-1] (Oceanospirillales)
—— - -
TRAP dicarboxylate transporter, periplasmic 60% identity to T dicarboxylate transporter, Gammaproteobacteria 5 1 23
binding protein DctP periplasmic binding protein DctP [ Grimontia (Vibrionales)
hollisae CIP 101886]
o - -
TRAP dicarboxylate transporter, periplasmic 7;? ;::rrrlltil(fybtig(};n riﬁzr%);};l??e;;aer]izo?er, Gammaproteobacteria 9 4 21
binding protein DctP perip gp p- (unclassified)

MED297]

TRAP-associated extracytoplasmic immunity
(TAXI) system




82% identity to TRAP-associated

TRAP-associated extracytoplasmic immunity extracytoplasmic immunity (TAXI) protein Alphaproteobacteria 1 0 0 18 71
(TAXI) protein yt P . Y P (SARI11 cluster)
[Candidatus Pelagibacter sp. HTCC7211]
YA P - -
TRAP-associated extracytoplasmic immunity zﬁtﬁlé(::gnltgsrtgizimmu?lsiioc(?fzg(l) rotein Alphaproteobacteria 7 0 0 13 28
(TAXI) protein ylop . v P (SARI1 cluster)
[Candidatus Pelagibacter ubique HTCC1002]
I D . 81% identity to TRAP-associated Alphaproteobacteria 3 0 0 12 18
;FTRAAXPI-)‘“;(());L?;M extracytoplasmic immunity extracytoplasmic immunity (TAXI) protein (Rhodobacterales,
| p [Rhodobacterales bacterium HTCC2255] Roseobacter clade)
. - . 100% identity to TRAP-associated Alphaproteobacteria 2 0 2 1 5
;I“Tliz;l’l-)asso:u.lted extracytoplasmic immunity extracytoplasmic immunity (TAXI) protein (Rhodobacterales,
protein [Ruegeria pomeroyi DSS-3] Roseobacter clade)
Tripartite tricarboxylate transporter (TTT)
100% identity to Tripartite tricarboxylate
Tripartite tricarboxylate transporter (TTT), transporter (TTT), periplamic binding protein Alphaproteobacteria 0 12 22 0 0
periplamic binding protein TctC TctC [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
TR P ——
Tripartite tricarboxylate transporter (TTT), i;rﬁ;i:grlt(y;})%ng:g;; Itlfllif:al;ti)ri)()l(i}rlllgtrotein Alphaproteobacteria 6 0 0 16 27
periplamic binding protein TctC TetC [Candidatus Pelagibacter sp. IMCC9063] (SAR11 cluster)
96% identity to Tripartite tricarboxylate
Tripartite tricarboxylate transporter (TTT), transporter (TTT), periplamic binding protein Alphaproteobacteria 3 0 0 10 13
periplamic binding protein TctC TetC [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1002]
S . N I 63% identity to Tripartite tricarboxylate Alphaproteobacteria 3 0 0 3 1
Trll‘?dll;ltrl;ie t{)litnd(;ilrjl(‘)xxyll*dtte itr:“‘}rﬂbt[g)rter . transporter (TTT), periplamic binding protein (Rhodobacterales,
perip ¢ g prote ¢ TctC [Silicibacter lacuscaerulensis 1TI-1157] Roseobacter clade)
. . . 66% identity to Tripartite tricarboxylate Alphaproteobacteria 3 0 0 2 10
tTl‘l[?:l rtite t‘rllc arll)oyl;))‘/lz:it.e trans;t)o.rt?;“ (tETT) transporter (TTT), periplamic binding protein (Rhodobacterales,
amily, peripiamic binding protein ¢ TctC [Silicibacter lacuscaerulensis 1TI-1157] Roseobacter clade)
Permease for cytosine/purines, uracil, thiamine,
allantoin
—— - -
Permease for cytosine/purines, uracil, gfa/gﬂl dtiﬁtaltrr}:i:; P;Il-[;izsii {(z:rai};?ds;;;g/purmes, Alphaproteobacteria 3 0 0 0 8
thiamine, allantoin Pelagibacter ubique HTCC1002] (SARI1 cluster)
Ammonium transporter
o/ : . . Alphaproteobacteria
. 68% identity to Ammonium transporter [Amt] 3 0 0 0 22
Ammonium transporter ; (Rhodobacterales,
[Octadecabacter antarcticus 238
Roseobacter clade)
A {um ¢ " 52% identity to Ammonium transporter [Amt] Alphaproteobacteria 2 0 0 6 2
mmomnium transporter [Roseovarius nubinhibens ISM] (Rhodobacterales,




Roseobacter clade)

100% identity to Ammonium transporter [Amt]

Marine Group I

3 0 12
Ammonium transporter [Nmar_1698] [Nitrosopumilus maritimus Crenarchaeota
(strainSCM1)] (Nitrosopumilales)
Methanesulfonate transporter
92% identity to Methanesulfonate transporter 0 0 0
Methanesulfonate transporter [MsmE] [uncultured bacterium Sargasso- Bacteria (unclassified)
2222818]
Na+/solute symporter
Na+/solute symporter 85% identity to Na+/solute symporter, Ssf family | Alphaproteobacteria 6 52 7!
solute symporte [YjcG] [Candidatus Pelagibacter sp. HTCC7211] | (SAR11 cluster)
e . 71% identity to Na+/solute symporter, Ssf family | Alphaproteobacteria 5 14 43
Nat/solute symporter [YjcG] [Candidatus Pelagibacter sp. HTCC7211] | (SARI1 cluster)
Na+/solute Svmporter 85% identity to Na+/solute symporter, Ssf family | Alphaproteobacteria 2 12 22
ymp [YjcG] [Candidatus Pelagibacter sp. HTCC7211] | (SARI!I cluster)
73% identity to Probable Na+/solute symporter Alphaproteobacteria 2 4 3
Nat/solute symporter [Candidatus Pelagibacter ubique HTCC1062] (SARI11 cluster)
Bmp family protein
. . . . 62% identity to Bmp basic membrane lipoprotein | Alphaproteobacteria 12 0 30
B:r(:{)e:)nasw membrane lipoprotein family family protein [Rhodobacterales bacterium (Rhodobacterales,
P HTCC2255] Roseobacter clade)
Bmp basic membrane lipoprotein family 66% identity to Bmp basic membrane lipoprotein | Alphaproteobacteria 2 4 7
protein family protein [Pseudovibrio sp. JE062] (Rhodobacterales)
Cellulose-binding protein
T . 33% identity to Putative cellulose-binding . L 3 9 5
Cellulose-binding protein protein [CttA] [Ruminococcus flavefaciens] Firmicutes (Clostridia)
Efflux protein
51% identity to Acriflavin resistance protein .
- . 3 0 3
Efflux protein, AcrB family precursor / Efflux protein TolC family %;n (I;:l g%rgtz(_)}); cteria
[Rmag 0369] [Candidatus Ruthia magnifica]
. . 37% identity to Efflux protein TolC family Gammaproteobacteria 0 4 0
E fflux protein TolC family [Pseudomonas stutzeri (strain A1501)] (Pseudomonadales)




Preprotein translocase

82% identity to Preprotein translocase, YajC

i 0 0 8 0 0
Preprotein translocase, YajC subunit subunit [ Candidatus Pelagibacter ubique gg‘}lff f(?ﬁlos ttazrc)terla
HTCC1062]
80% identity to Preprotein translocase, YajC . 2 0 0 3 0
Preprotein translocase, YajC subunit subunit [ Candidatus Pelagibacter ubique gg‘}lff f(?ﬁlos ttazrc)terla
HTCC1062]
TP, — -
] 62% identity to Protein-export memb.rane protein Gammaproteobacteria 0 3 0 0 3
SecD protein SecD precursor [Rmag 1006] [Candidatus
. . (GSO-EOSA-1)
Ruthia magnifica]
93% identity to Preprotein translocase subunit Marine Group I 0 3 0 0 7
Preprotein translocase, SecY subunit SecY [Nmar 0402] [Nitrosopumilus maritimus Crenarchaeota .
(strain SCM1)] (Nitrosopumilales)
Outer Membrane — Transport, Attachment,
Motility
TonB-dependent receptor (TBDR)
52% identity to TonB-dependent receptor Alphaproteobacteria 2 0 0 2 0
TonB-dependent receptor [Maricaulis maris MCS10] (Rhodobacterales)
100% identity to TonB-dependent receptor Alphaproteobacteria 0 0 10 0 0
TonB-dependent receptor [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
: 100% identity to TonB-dependent receptor] Alphaproteobacteria 0 0 4 0 0
TonB-dependent receptor [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
33% identity to TonB-dependent receptor Alphaproteobacteria 0 3 0 0 15
TonB-dependent receptor [Erythrobacter litoralis (strain HTCC2594)] (Sphingomonadales)
60% identity to TonB-dependent receptor] Alphaproteobacteria 2 0 0 3 0
TonB-dependent receptor [Caulobacter segnis ATCC 21756] (Caulobacterales)
40% identity to TonB-dependent receptor Alphaproteobacteria 2 0 0 2 0
TonB-dependent receptor [Caulobacter segnis ATCC 21756] (Caulobacterales)
TonB-dependent receptor 43% identity to TonB-dependent receptor Gammaproteobacteria 10 9 0 45 30
P P [Shewanella denitrificans OS217] (Alteromonadales)
39% identity to TonB-dependent receptor Gammaproteobacteria 8 1 0 41 1
TonB-dependent receptor [Shewanella loihica PV-4] (Alteromonadales)
62% identity to TonB-dependent receptor Gammaproteobacteria 2 0 0 13 0
TonB-dependent receptor [Shewanella benthica KT99] (Alteromonadales)
100% identity to TonB-dependent receptor Gammaproteobacteria 0 0 6 0 0
TonB-dependent receptor [Pseudoalteromonas tunicata D2] (Alteromonadales)
32% identity to TonB-dependent receptor Gammaproteobacteria 2 0 0 5 0
TonB-dependent receptor [Shewanella sp. MR-4] (Alteromonadales)
43% identity to TonB-dependent receptor Gammaproteobacteria 3 0 0 4 0

TonB-dependent receptor

[Alteromonas macleodii ATCC 27126]

(Alteromonadales)




TonB-dependent receptor

48% identity to TonB-dependent receptor
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)

TonB-dependent receptor

100% identity to TonB-dependent receptor
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)

11

TonB-dependent receptor

33% identity to TonB-dependent receptor
[Pseudomonas fluorescens (strain SBW25)]

Gammaproteobacteria
(Pseudomonadales)

TonB-dependent receptor

47% identity to TonB-dependent receptor
[Xanthomonas axonopodis pv. citri (Citrus
canker)]

Gammaproteobacteria
(Xanthomonadales)

TonB-dependent receptor

50% identity to TonB-dependent receptor
[Xanthomonas campestris pv. campestris)

Gammaproteobacteria
(Xanthomonadales)

TonB-dependent receptor

73% identity to TonB-dependent receptor
[uncultured marine gamma proteobacterium
EB000-45B06]

Gammaproteobacteria
(unclassified)

13

TonB-dependent receptor

61% identity to TonB-dependent receptor
[gamma proteobacterium IMCC3088]

Gammaproteobacteria
(unclassified)

TonB-dependent receptor

50% identity to TonB-dependent receptor
[gamma proteobacterium NORS-3]

Gammaproteobacteria
(OMG)

15

TonB-dependent receptor

100% identity to TonB-dependent receptor
[gamma proteobacterium NOR51-B]

Gammaproteobacteria
(OMG)

TonB-dependent receptor

47% identity to TonB-dependent receptor
[gamma proteobacterium NORS5-3]

Gammaproteobacteria
(OMG)

TonB-dependent receptor

61% identity to TonB-dependent receptor
[gamma proteobacterium NORS-3]

Gammaproteobacteria
(OMG)

TonB-dependent receptor

37% identity to TonB-dependent receptor
[gamma proteobacterium NORS-3]

Gammaproteobacteria
(OMG)

TonB-dependent receptor

100% identity to TonB-dependent receptor
[marine gamma proteobacterium HTCC2207]

Gammaproteobacteria
(OMGQG)

TonB-dependent receptor

52% identity to TonB-dependent receptor
[marine gamma proteobacterium HTCC2148]

Gammaproteobacteria
(OMG)

TonB-dependent receptor

43% identity to TonB-dependent receptor
[marine gamma proteobacterium HTCC2148]

Gammaproteobacteria
(OMG)

11

TonB-dependent receptor

76% identity to TonB-dependent receptor
[marine gamma proteobacterium HTCC2148]

Gammaproteobacteria
(OMG)

12

TonB-dependent receptor

50% identity to TonB-dependent receptor
[marine gamma proteobacterium HTCC2148]

Gammaproteobacteria
(OMG)

TonB-dependent receptor

67% identity to TonB-dependent receptor
[Congregibacter litoralis KT71]

Gammaproteobacteria
(OMG)

TonB-dependent receptor

65% identity to TonB-dependent receptor
[marine gamma proteobacterium HTCC2207]

Gammaproteobacteria
(OMG)

TonB-dependent receptor

30% identity to TonB-dependent receptor
[marine gamma proteobacterium HTCC2148]

Gammaproteobacteria
(OMG)




TonB-dependent r tor 73% identity to TonB-dependent receptor Gammaproteobacteria 2 0 7
0 ependent recepto [marine gamma proteobacterium HTCC2143] (OMG)

56% identity to TonB-dependent receptor Gammaproteobacteria 1 0 4
TonB-dependent receptor [marine gamma proteobacterium HTCC2207] (OMG)

100% identity to TonB-dependent receptor . . 0 3 0
TonB-dependent receptor [uncultured marine bacterium EBO_49D07] Bacteria (unclassified)

% i i - i 5 0 6

ey o T S o | b

61% identity to TonB-dependent receptor Bacteroidetes 2 0 2
TonB-dependent receptor [gamma proteobacterium HTCC2207] (Flavobacteria)

42% identity to TonB-dependent receptor . 2 0 2
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Dyadobacter fermentans (strain gﬁfgﬁﬁiﬁa)

ATCC 700827 / DSM 18053 / NS114)]

55% identity to TonB-dependent receptor . 10 0 20
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Psychroflexus torquis ATCC gizz:g;ii:;sa)

700755]

51% identity to TonB-dependent receptor . 7 0 18
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Psychroflexus torquis ATCC gizz:g;‘ii:;sa)

700755]

64% identity to TonB-dependent receptor Bacteroidetes 10 0 14
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Cellulophaga Iytica DSM 7489] | (Flavobacteria)

84% identity to TonB-dependent receptor plug Bacteroidetes 3 0 12
TonB-dependent receptor (SusC/RagA) [Flavobacteria bacterium MS024-2A] (Flavobacteria)

73% identity to TonB-dependent receptor . 6 0 12
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Flavobacteria bacterium MS024- gi;;e;gﬁ?:isa)

2A]

82% identity to TonB-dependent receptor . 4 0 12
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Flavobacteria bacterium MS024- gi;;e;gﬁ?:isa)

2A]

84% identity to TonB-dependent receptor . 3 0 15
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Flavobacteria bacterium MS024- Bactermdete_s

2A] (Flavobacteria)

76% identity to TonB-dependent receptor Bacteroidetes 6 0 12
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Polaribacter sp. MED152] (Flavobacteria)

88% identity to TonB-dependent receptor . 3 0 3
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Flavobacteria bacterium MS024- Bactermdetgs

2A] (Flavobacteria)

63% identity to TonB-dependent receptor Bacteroidetes 6 0 6
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Cellulophaga Iytica DSM 7489] (Flavobacteria)

55% identity to TonB-dependent receptor . 2 0 7
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Flavobacteria bacterium MS024- Bactermdeteg

2A] (Flavobacteria)

69% identity to TonB-dependent receptor Bacteroidetes 3 0 3
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Polaribacter sp. MED152] (Flavobacteria)




TonB-dependent receptor (SusC/RagA)

66% identity to TonB-dependent receptor
[SusC/RagA] [Polaribacter sp. MED152]

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

59% identity to TonB-dependent receptor
[SusC/RagA][ Zunongwangia profunda SM-
A87]

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

46% identity to TonB-dependent receptor
[SusC/RagA] [Flavobacteria bacterium MS024-
2A]

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

80% identity to TonB-dependent receptor
[SusC/RagA] [Polaribacter irgensii 23-P]

Bacteroidetes
(Flavobacteria)

10

TonB-dependent receptor (SusC/RagA)

72% identity to TonB-dependent receptor
[SusC/RagA] [Polaribacter irgensii 23-P)

Bacteroidetes
(Flavobacteria)

14

27

TonB-dependent receptor (SusC/RagA)

62% identity to TonB-dependent receptor
[SusC/RagA] [Robiginitalea biformata
HTCC2501]

Bacteroidetes
(Flavobacteria)

12

TonB-dependent receptor (SusC/RagA)

40% identity to TonB-dependent receptor
[SusC/RagA] [Capnocytophaga ochracea (strain
ATCC 27872 / DSM 7271 / JICM 12966 / VPI
2845)

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

46% identity to TonB-dependent receptor
[SusC/RagA] [Spirosoma linguale DSM 74]

Bacteroidetes
(Cytophagia)

TonB-dependent receptor (SusC/RagA)

52% identity to TonB-dependent receptor
[SusC/RagA] [Zunongwangia profunda SM-
A87]

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

42% identity to TonB-dependent receptor
[SusC/RagA] [Leadbetterella byssophila (strain
DSM 17132/ KACC 11308 / 4M15)]

Bacteroidetes
(Cytophagia)

TonB-dependent receptor (SusC/RagA)

46% identity to TonB-dependent receptor
[SusC/RagA] [Zunongwangia profunda (strain
DSM 18752 / CCTCC AB 206139 / SM-A87)]

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

53% identity to TonB-dependent receptor
[SusC/RagA] [Polaribacter sp. MED152]

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

90% identity to TonB-dependent receptor
[SusC/RagA] [Polaribacter irgensii 23-P]

Bacteroidetes
(Flavobacteria)

20

TonB-dependent receptor (SusC/RagA)

48% identity to TonB-dependent receptor
[SusC/RagA] [Flavobacteriales bacterium ALC-
1]

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

61% identity to TonB-dependent receptor
[SusC/RagA] [Polaribacter irgensii 23-P]

Bacteroidetes
(Flavobacteria)

10

TonB-dependent receptor (SusC/RagA)

37% identity to TonB-dependent receptor
[SusC/RagA] [Capnocytophaga ochracea (strain
ATCC 27872/ DSM 7271 / JICM 12966 / VPI
2845)

Bacteroidetes
(Flavobacteria)

TonB-dependent receptor (SusC/RagA)

56% identity to TonB-dependent receptor
[SusC/RagA] [Robiginitalea biformata (strain
ATCC BAA-864 / HTCC2501 / KCTC 12146)]

Bacteroidetes
(Flavobacteria)




45% identity to TonB-dependent receptor

i 0
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Cellulophaga algicola (strain gﬁz;eorgiﬁttﬁr:isa)
DSM 14237 /1C166 / ACAM 630)]
100% identity to TonB-dependent receptor Bacteroidetes 5
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Capnocytophaga sputigena (Flavobacteria)
Capno]
44% identity to TonB-dependent receptor
[SusC/RagA] [Marivirga tractuosa (strain ATCC | Bacteroidetes 0
TonB-dependent receptor (SusC/RagA) 23168 / DSM 4126 / NBRC 15989 / NCIMB (Flavobacteria)
1408 / VKM B-1430 / H-43)
61% identity to TonB-dependent receptor Bacteroidetes 0
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Dokdonia donghaensis MED134] | (Flavobacteria)
47% identity to TonB-dependent receptor Bacteroidetes 0
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Cellulophaga algicola (strain (Flavobacteria)
DSM 14237 /1C166 / ACAM 630)]
66% identity to TonB-dependent receptor Bacteroidetes 0
TonB-dependent receptor (SusC/RagA) [SusC/RagA] [Croceibacter atlanticus (strain (Flavobacteria)
ATCC BAA-628 / HTCC2559 / KCTC 12090)
53% identity to SusD/RagB outer membrane Bacteroidetes 0
Outer membrane protein (SusD/RagB) protein [Cellulophaga algicola (strain DSM (Flavobacteria)
14237 /1C166 / ACAM 630)]
. 63% identity to SusD/RagB outer membrane Bacteroidetes 0
Outer membrane protein (SusD/RagB) protein [Flavobacteriales bacterium ALC-1] (Flavobacteria)
Gliding motility protein
. - . 100% identity to Gliding motility protein [GIldL] Bacteroidetes 0
Gliding motility protein [Flavobacteria bacterium MS024-2A] (Flavobacteria)
Flagellin
Flagellin 100% identity to Flagellin [Sphingopyxis Alphaproteobacteria 7
gelt alaskensis RB2256] (Sphingomonadales)
Flagellin 100% identity to Flagellin (FliC-like) Gammaproteobacteria 16
g [Pseudoalteromonas haloplanktis TAC125] (Alteromonadales)
i 7
Flagellin 100% identity to Flagellin [Moritella sp. PE36] gilltn; I;‘;e;ﬁg(;f:g:lzcst)erla
Flagelli 100% identity to Flagellin [Escherichia coli str. Gammaproteobacteria 0
agelim K-12 substr. MG1655] (likely contaminant) (Enterobacteriales)
OmpA/MotB/Oar outer membrane protein
80% identity to OmpA/MotB family protein Alphaproteobacteria 0

OmpA/MotB

[Candidatus Pelagibacter ubique HTCC1002]

(SAR11 cluster)




31% identity to Oar-like outer membrane protein

i 4
Oar protein / OmpA/MotB family protein [Maricaulis maris gﬁggﬂ{gg& t;zlcgse)r 1@
(strain MCS10)]
o/ identi ; ; ; 0
OmpA/MotB 100 A) 1dent1t.y to OmpA/MotB family protein Alphgproteobacterla
[Sphingopyxis alaskensis RB2256] (Sphingomonadales)
96% identity to Outer membrane protein A Gammaproteobacteria 0
OmpA/MotB [OmpA] [Shigella dysenteriae] (Enterobacteriales)
’ . 31% identity to OmpA family Oar-like protein Gammaproteobacteria 18
Oar/OmpA protein [Pseudoalteromonas sp. SM9913] (Alteromonadales)
OmpA 100% identity to OmpA family protein with Gammaproteobacteria 0
P TonB box [Alteromonadales strain TW-7] (Alteromonadales)
o Ao - - - 0
OmpA/MotB 65% identity to OmpA/MotB faI'mly pr0't61n Gammaproteobacteria
[Rmag_0516] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
89% identityt to OmpA/MotB family protein Bacteroidetes 6
OmpA/MotB [Flavobacteria bacterium MS024-2A] (Flavobacteria)
77% identity to OmpA/MotB family protein Bacteroidetes 3
OmpA/MotB [Flavobacteria bacterium MS024-2A] (Flavobacteria)
Peptidoglycan-associated lipoprotein
. . . . 43% identity to Peptidoglycan-associated Gammaproteobacteria 13
Peptidoglycan-associated lipoprotein lipoprotein [Pal] [Marinomonas sp. MED121] (Oceanospirillales)
MotA/TolQ/ExbB proton channel protein
100% identity to MotA/TolQ/ExbB proton Gammanroteobacteria 0
MotA/TolQ/ExbB channel family protein [Pseudoalteromonas (Al terorﬁona dales)
haloplanktis TAC125]
77% identity to MotA/TolQ/ExbB proton . 6
MotA/TolQ/ExbB channel family protein [gamma proteobacterium %ﬁrg;l proteobacteria
HTCC2207]
77% identity to MotA/TolQ/ExbB proton Gammanroteobacteria 7
MotA/TolQ/ExbB channel family protein [gamma proteobacterium (OMG) P
HTCC2207]
47% identity to MotA/TolQ/ExbB proton Gammanroteobacteria 2
MotA/TolQ/ExbB channel family protein [marine gamma (OMG) P
proteobacterium HTCC2143]
OmpF porin
99% identity to Outer membrane protein F Gammaproteobacteria 0
OmpF [OmpF] [Escherichia coli (strain K12)] (likely (Enterobacteriales)

contaminant)




OmpF-lik 70% identity to Putative uncharacterized protein | Betaproteobacteria 0 1 13
P ¢ [KB13 263] [beta proteobacterium KB13] (unclassified)
OmpH
————
100% identity to outer' membr.ane OmpH Alphaproteobacteria 0 0 0
OmpH (outer membrane chaperone Skp) (chaperone Skp) [Sphingopyxis alaskensis hi dal
RB2256] (Sphingomonadales)
Maltoporin
Malt . 100% identity to Maltoporin [Escherichia coli Gammaproteobacteria 3 0 0
altoporin 536] (likely contaminant) (Enterobacteriales)
PorA
PYAERIVE - -
] ) 100% identity to Majqr outer rpt;mt?rane protein Epsilonproteobacteria 0 0 0
PorA outer membrane protein porin [Campylobacter jejuni subsp. jejuni 84-25] (Campylobacterales)
(likely contaminant) pylobacteraies
Quter membrane protein assembly
YA PV -
Outer membrane protein assembly complex, 46% identity to Outer membrar}e protein Gammaproteobacteria 0 9 0
. assembly complex, YaeT protein [Bermanella .
YaeT protein marisrubri] (Oceanospirillales)
Outer membrane protein assembly complex, 41% identity to probable Outer membrane Gammaproteobacteria 0 2 0
YaeT protein protein, YaeT [Oceanospirillum sp. MED92] (Oceanospirillales)
Outer membrane protein assembly, AsmA 100% identity to AsmA protein Gammaproteobacteria 0 0 0
protein [Pseudoalteromonas haloplanktis TAC125] (Alteromonadales)
GENERAL METABOLISM
Carbon fixation: 3-Hydroxypropionate/4-
hydroxybutyrate cycle (archaeal)
Acetyl-CoA/propionyl-CoA carboxylase - Steps
D& (7)
86% identity to Carbamoyl-phosphate synthase L
chain ATP-binding [Nmar 0273]
. [Nitrosopumilus maritimus (strain SCM1)] Marine Group 1 0 0 4
E&:;g’};)?l?(ﬁ;pr:f;zlngOA carboxylase Nmar_0273 is the homolog of Msed 0147, the Crenarchaeota
8 protein identified as the ATP-binding subunit of (Nitrosopumilales)

Acetyl-CoA/propionyl-CoA carboxylase in
Metallosphaera sedula (Berg et al., 2007).




. 74% identity to Carbamoyl-phosphate synthase L | Marine Group I
é;c;g’};icl?(ﬁ;prgfézlngOA carboxylase chain ATP-binding [Nmar_0273] Crenarchaeota 0 2 0 !
g [Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
84% identity to Carboxyl transferase
[Nmar_0272] [Nitrosopumilus maritimus (strain
. SCM1)] Nmar_0272 is the homolog of Marine Group 1
é;itgré;cfgzp:fl?;i?gl-COA carboxylase Msed 0147, the protein identified as the Crenarchaeota 0 2 0 3
y carboxylase subunit of Acetyl-CoA/propionyl- (Nitrosopumilales)
CoA carboxylase in Metallosphaera sedula (Berg
et al., 2007).
Malonic semilaldehyde reductase - Step (3)
77% identity to Short-chain
dehydrogenase/reductase [Nmar 1043]
[Nitrosopumilus maritimus (strain SCM1)] In M.
sedula, the enzyme responsible for this step is
Msed 1993 (Kockelkorn & Fuchs, 2009), but no .
. A o Marine Group 1
. . obvious homolog exists in N. maritimus. Hallam 11 0 32 0
Malonic semialdehyde reductase et al. (2006) proposed a homolog of malonyl- Cr;narchaeot_a
CoA reductase from the bacterium Chloroflexus (Nitrosopumilales)
aurantiacus as responsible for the second and
third steps in the archaeon Cenarchaeum
symbiosum. Nmar 1043 is the homologous
protein in N. maritimus.
77% identity to Short-chain Marine Group 1 0 3 0 8
Malonic semialdehyde reductase dehydrogenase/reductase [Nmar 1043] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
3-Hydroxypropionyl-CoA synthetase - Step (4)
84% identity to CoA-binding domain protein
[Nmar_1309] [Nitrosopumilus maritimus (strain
SCM1)] In M. sedula, this step is catalyzed by
Msed 1496, an AMP-forming 3-
hydroxypropionyl—.C_OA synthetase (Alber et al., Marine Group I
. 2008). The N. maritimus genome lacks an 0 7 0 25
3-Hydroxypropionyl-CoA synthetase obvious homolog, although it Crenarchaeota
! (Nitrosopumilales)

does encode a putative ADP-forming
hydroxypropionyl-CoA synthetase (Nmar_1309)
that might catalyze this step (Walker et al.,
2010).

Acryloyl-CoA reductase - Step (6)




81% identity to Alcohol dehydrogenase zinc-
binding domain protein [Nmar_1622]

[Nitrosopumilus maritimus (strain SCM1)] Marine Group I 2 9
Acryloyl-CoA reductase Nmar 1622 is a homolog of Msed 1426, the Crgnarchaeot'a
protein identified as acryloyl-CoA reductase in (Nitrosopumilales)
M. sedula (Berg et al., 2007).
80% identity to Alcohol dehydrogenase zinc- Marine Group 1 11 45
Acryloyl-CoA reductase binding domain protein [Nmar_1622] Crenarchaeota
Yloy g p _
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
82% identity to Alcohol dehydrogenase GroES
domain protein [Nmar_0523] [Nitrosopumilus .
maritimus (strain SCM1)] Nmar_0523 is a Marine Group I 4 11
Acryloyl-CoA reductase? L . Crenarchaeota
homolog of Msed 1426, the protein identified as (Nitrosopumilales)
acryloyl-CoA reductase in M. sedula (Berg et al., P
2007).
Methylmalonyl-CoA mutase - Step (9)
87% identity to Methylmalonyl-CoA mutase,
large subunit [Nmar 0954] [Nitrosopumilus .
. maritimus (strain SCM1)] Nmar_0954 is the Marine Group I 2 3
Methylmalonyl-CoA mutase, large subunit T . Crenarchaeota
homolog of Msed 0638, the protein identified as (Nitrosopumilales)
the large subunit of methymalonyl-CoA mutase in P
M. sedula (Berg et al., 2007).
Succinic semialdehyde reductase - Step (11)
90% identity to Iron-containing alcohol
dehydrogenase [Nmar_1110] [Nitrosopumilus
maritimus (strain SCM1)] In M. sedula, the Marine Group
Succini ialdehvde reduct enzyme responsible for this step is Msed 1424 Crenarchaeotrzl 4 16
uceinic semaldehyde reductase (Berg et al., 2007; Kockelkorn & Fuchs, 2009), | (oo
but no obvious homolog exists in N. maritimus. P
Walker et al. (2010) proposed that Nmar 1110 is
succinic semialdehyde reductase in N. maritimus.
3-Hydroxybutyryl-CoA synthetase - Step (12)
90% identity to CoA-binding domain protein
[Nmar_0206] [Nitrosopumilus maritimus (strain
SCM1)] In M. sedula, the enzyme responsible Marine Group I
4-Hydroxybutyryl-CoA synthetase (AMP- for this step is Msed 1422 (Berg et al., 2007), Crenarchaco t[; 4 9
forming) but no obvious homolog exists in N. maritimus. (Nitrosopumilales)

Walker et al. (2010) proposed that Nmar_0206 is
the 4-hydroxybutyryl-CoAsynthetase (AMP-
forming) in N. maritimus.




4-Hydroxybutyryl-CoA dehydratase - Step (13)

97% identity to Vinylacetyl-CoA delta-isomerase
[Nmar_0207] [Nitrosopumilus maritimus (strain

. Marine Group I 4
4-Hydroxybutyryl-CoA dehydratase jswcvggi)]] 3];/7?i;;f}g;l;tfdeeﬁ;%ioioi Crf:narchaeot.a
hydroxybutyryl-CoA dehydratase in M. sedula (Nitrosopumilales)
(Berg et al., 2007; Ramos-Vera et al., 2011).
91% identity to Vinylacetyl-CoA delta-isomerase | Marine Group I 0
4-Hydroxybutyryl-CoA dehydratase [Nmar_0207] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Crotonyl-CoA hydratase - Step (14)
100% identity to Enoyl-CoA hydratase/isomerase
[Nmar 1308] [Nitrosopumilus maritimus (strain
SCM1)] In M. sedula, this step and the next step
are catalyzed by a single bifunctional enzyme .
(Msed 0399), but in N. maritimus they are Marine Group I 3
Crotonyl-CoA hydratase Crenarchaeota
catalyzed by two separate steps (Ramos-Vera et (Nitrosopumilales)
al., 2011). Nmar_1308 is the homolog of the C- P
terminal of Msed 0399, identified as crotonyl-
CoA hydratase in M. sedula (Ramos-Vera et al.,
2011).
3-Hydroxybutyryl-CoA dehydrogenase (NAD+)
- Step (15)
87% identity to 3-Hydroxybutyryl-CoA
dehydrogenase [Nmar 1028] [Nitrosopumilus
maritimus (strain SCM1)] In M. sedula, this step
and the previous step are catalyzed by a single
SironburskCon dyarogese | Pt nsme (il 0309 uin ¥ | e Grop 0
(NAD+) . ; ;
steps (Ramos-Vera et al., 2011). Nmar 1028 is (Nitrosopumilales)
the homolog of the N-terminal of Msed 0399,
identified as 3-hydroxybutyryl-CoA
dehydrogenase (NAD+) in M. sedula (Ramos-
Veraetal., 2011).
Acetoacetyl-CoA beta-ketothiolase - Step (16)
88% identity to Propanoyl-CoA .C_ ) Marine Group I
. acyltransferase [Nmar_1631] [Nitrosopumilus 0
Acetoacetyl-CoA beta-ketothiolase maritimus (strain SCM1)] Nmar 1631 is the Crenarchaeota
) — ' (Nitrosopumilales)

homolog of Msed 00656, the protein identified as




a possible candidate for acetoacetyl-CoA beta-
ketothiolase in M. sedula (Berg et al., 2007).

Carbon fixation: Reverse tricarboxylic acid
cycle

Pyruvate:ferredoxin oxidoreductase (EC
1.2.7.1)

100% identity to Pyruvate:ferredoxin

i L 0
:y; ul\llfntte.ferredoxm oxidoreductase, gamma oxidoreductase gamma subunit [PorG] Nitrospirae
ubum [Candidatus Leptospirillum rubarum]
Krebs cycle
Aconitate hydratase (EC 4.2.1.3)
. 100% identity to Aconitate hydratase [AcnA] Alphaproteobacteria 0
Aconitate hydratase [Candidatus Pelagibacter ubique HTCC1062] (SARI11 cluster)
. 100% identity to aconitate hydratase 1 [AcnA] Alphaproteobacteria 0
Aconitate hydratase [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
100% identity to Aconitate hydratase 2 [AcnB] Gammanroteobacteria 0
Aconitate hydratase [Pseudoalteromonas haloplanktis (strain TAC p
125)] (Alteromonadales)
. 100% identity to Aconitate hydratase [AcnA] Gammaproteobacteria 0
Aconitate hydratase [Moritella sp. PE36], (Alteromonadales)
IR - -
Aconitate hydratase 74% identity to Acomtafe hydra'tase 2 [AcnB] Gammaproteobacteria 0
! [Pseudomonas mendocina (strain ymp)] (Pseudomonadales)
85% identity to Aconitate hydratase [AcnA] Marine Group 1 13
Aconitate hydratase [Nmar_1482] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Isocitrate dehydrogenase (EC 1.1.1.41)
93% identity to Isocitrate dehydrogenase Marine Group I 3
Isocitrate dehydrogenase (NAD(+)) [Ied] [Nmar_1379] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
Succinyl-CoA synthetase (EC 6.2.1.5)
% identi inyl-
) ) 100 A)Vldentlty to SuC(.:myl CQA synthete}se, beta Alphaproteobacteria 0
Succinyl-CoA synthetase, beta subunit subunit [SucC] [Sphingopyxis alaskensis .
(Sphingomonadales)
RB2256]
100% identity to Succinyl-CoA synthetase, beta Gammaproteobacteria 0
Succinyl-CoA synthetase, beta subunit subunit [SucC] [Pseudoalteromonas haloplanktis proteobacte
) (Alteromonadales)

TAC125]




. . 79% identity to Succinyl-CoA synthetase, beta Gammaproteobacteria 0
Succinyl-CoA synthetase, beta subunit subunit [SucC] [Neptuniibacter caesariensis] (Oceanospirillales)
91% identity to Succinyl-CoA synthetase, alpha Marine Group 1 18
Succinyl-CoA synthetase, alpha subunit subunit [SucD] [Nmar 1124] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1] (Nitrosopumilales)
92% identity to Succinyl-CoA synthetase, beta Marine Group 1 15
Succinyl-CoA synthetase, beta subunit subunit [SucC] [Nmar_1123] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1] (Nitrosopumilales)
Succinate dehydrogenase (EC 1.3.99.1)
97% identity to Succinate dehydrogenase or .
. . . Marine Group I
Succinate dehydrogenase/fumarate reductase, | fumarate reductase, flavoprotein subunit [SdhA] 0
. i . . o . Crenarchaeota
flavoprotein subunit [Nmar 0258] [Nitrosopumilus maritimus (strain . .
(Nitrosopumilales)
SCM1)]
Malate dehydrogenase (EC 1.1.1.37)
. Arooenac 97% identity to Malate dehydrogenase [Mdh] Alphaproteobacteria 10
Malate dehydrogenase [Candidatus Pelagibacter ubique HTCC1002] (SARI11 cluster)
. 100% identity to malate dehydrogenase [Mdh] Gammaproteobacteria 0
Malate dehydrogenase [Alteromonadales bacterium TW-7] (Alteromonadales)
52% identity to Malate dehydrogenase [Mdh] Gammaproteobacteria 0
Malate dehydrogenase [gamma proteobacterium NOR51-B] (OMG)
71% identity to Malate dehydrogenase [Mdh] Gammaproteobacteria 7
Malate dehydrogenase [Proteus mirabilis (strain HI4320)] (Enterobacteriales)
100% identity to Malate dehydrogenase [Mdh] Gammaproteobacteria 0
Malate dehydrogenase [Vibrio sp.] (Vibrionales)
85% identity to Malate dehydrogenase [Mdh] Marine Group 1 28
Malate dehydrogenase [Nmar_0338] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Glyoxylate bypass
Isocitrate lyase (EC 4.1.3.1)
Isocitrate Ivase 100% identity to isocitrate lyase [AceA] Alphaproteobacteria 0
¥ [Candidatus Pelagibacter ubique HTCC1062] (SARI1 cluster)
Isocitrate lyase 100% identity to Isocitrate lyase [AceA] gﬁggﬂ;ﬁszszﬁ:na 0
! [Rhodobacterales bacterium HTCC2255] i
Roseobacter clade)
83% identity to Isocitrate lyase [AceA] Gammaproteobacteria 0
Isocitrate lyase [Colwellia psychrerythraea (strain 34H /ATCC (Alteromonadales)

BAA-681)




Isocitrate | 100% identity to Isocitrate lyase [AceA] Gammaproteobacteria 0 0
socitrate lyase [Pseudomonas stutzeri A1501] (Pseudomonadales)
Isocitrate Ivase 82% identity to Isocitrate lyase [AceA] Gammaproteobacteria 0 5
¥ [Rmag_0538] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
Isocitrate Ivase 83% identity to Isocitrate lyase [AceA] Gammaproteobacteria 9 2
! [Neptuniibacter caesariensis) (Oceanospirillales)
Malate synthase (EC 2.3.3.9)
Malate svnthase 58% identity to Malate synthase [AceB] [Hahella | Gammaproteobacteria 10 4
) ¥ chejuensis (strain KCTC 2396)] (Oceanospirillales)
Glycolysis/Gluconeogenesis
Phosphoenolpyruvate synthase (EC 2.7.9.2)
71% identity to Phosphoenolpyruvate synthase Gammaproteobacteria 0 2
Phosphoenolpyruvate synthase [PpsA] [Pseudomonas fluorescens (strain Pf-5 / (Pseudomonadales)
ATCC BAA-477)]
Phosphoenolpyruvate carboxykinase (EC
4.1.1.49)
73% identity to Phosphoenolpyruvate . 3 0
Phosphoenolpyruvate carboxykinase carboxykinase (ATP) [PckA] [Hahella %gégiimitﬁﬁzlae cst)e na
chejuensis (strain KCTC 2396)] P
100% identity to Phosphoenolpyruvate . 0 0
Phosphoenolpyruvate carboxykinase carboxykinase (ATP) [PckA] [Moritella sp. 8‘?11:; I;:)e;ﬁg(r)lt:g:;cst)ena
PE36],
94% identity to Phosphoenolpyruvate Marine Group 1 0 3
Phosphoenolpyruvate carboxykinase carboxykinase (ATP) [PckA] [Nmar 0392] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Enolase (EC4.2.1.11)
Enol 100% identity to Enolase [Eno] [Psychromonas Gammaproteobacteria 0 0
olase ingrahamii 37] (Alteromonadales)
84% identity to Enolase [Eno] [Nmar 0317] Marine Group I 0 7
Enolase [Nitrosopumilus maritimus (strain SCM1)] Crenarchacota
P (Nitrosopumilales)
Phosphoglycerate mutase (EC 5.4.2.1)
75% identity to Phosphoglycerate mutase Marine Group 1 0 6
Phosphoglycerate mutase [ApgM] [Nmar_0537] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)




Glyceraldehyde-3-phosphate dehydrogenase
(EC1.2.1.12)

81% identity to Glyceraldehyde-3-phosphate

i 0
Glyceraldehyde-3-phosphate dehydrogenase dehydrogenase [GapA] [Rmag_0063] Gammaproteobacteria
. . . (GSO-EOSA-1)
[Candidatus Ruthia magnifica]
100% identity to Gyceraldehyde-3-phosphate . 0
Glyceraldehyde-3-phosphate dehydrogenase dehydrogenase, type I [GapA] [Vibrio harveyi Gam maproteobacterla
HYO1] (Vibrionales)
100% identity to Glyceraldehyde 3- phosphate Gammaproteobacteria 0
Glyceraldehyde 3-phosphate dehydrogenase dehydrogenase [GapA] [Moritella sp. PE36] (Alteromonadales)
Fructose-1,6-bisphosphate aldolase (EC
4.1.2.13)
. 74% identity to Fructose-bisphosphate aldolase . 0
Fructose-1,6-bisphosphate aldolase [Fda] [Prochlorococcus marinus str. MIT 9202] Cyanobacteria
Fructose-1,6-bisphosphatase (EC 3.1.3.11)
. 100% identity to Fructose 1,6-bisphosphatase II Alphaproteobacteria 0
Fructose 1,6-bisphosphatase type II [GlpX] [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
88% identity to Fructose-1,6-bisphosphatase type | Marine Group I 6
Fructose-1,6-bisphosphatase type V (archaeal) | V [Nmar 1035] [Nitrosopumilus maritimus Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Glycerol kinase (EC 2..7.1.30)
. 100% identity to Glycerol kinase (GlpK) Gammaproteobacteria 2
Glycerol kinase [Shigella flexneri 5 str. 8401] (Enterobacteriales)
Transketolase (EC 2.2.1.1.)
Transketolase 76% identity to Transketolase [TktA] Gammaproteobacteria 0
[Rmag_0062] [ Candidatus Ruthia magnifica] (GSO-EOSA-1)
NITROGEN & AMINO ACID
METABOLISM
Am ia monooxyg (EC 1.14.99.39)
Ammonia monooxygenase. subunit B 100% identity to Ammonia monooxygenase Betaproteobacteria 13
e ? subunit B [AmoB] [Nitrosospira sp. NpAV] (Nitrosomonadales)
100% identity to Ammonia monooxygenase Marine Group I 8
Ammonia monooxygenase subunit B subunit B [AmoB] [Nmar_1503] [Nitrosopumilus | Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)




Marine Group I

. . 100% identity to Ammonia monooxygenase 0 7
Ammonia monooxygenase subunit B . . Crenarchaeota
subunit B [AmoB] [Cenarchaeum symbiosum A] . .
(Nitrosopumilales)
Nitrite oxidoreductase (EC 1.7.99.4)
- . . 68% identity to Nitrite oxidoreductase alpha . . 0 2
Nitrite oxidoreductase, alpha subunit subunit [NxrA] ([ Candidatus Nitrospira defluvii] Nitrospirae
78% identity to Nitrite oxidoreductase, alpha 0 3
Nitrite oxidoreductase, alpha subunit subunit [NarG] ([Candidatus Kuenenia Planctomycetes
stuttgartiensis]
Glutamate dehydrogenase (EC 1.4.1.3)
89% identity to Glutamate dehydrogenase Marine Group I 0 20
Glutamate dehydrogenase [GdhA] [Nmar 1312] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
91% identity to Glutamate dehydrogenase Marine Group I 0 14
Glutamate dehydrogenase [GdhA] [Nmar 1312] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Glutamate synthase (EC 6.3.1.2)
. 62% identity to Glutamate synthase large subunit | Alphaproteobacteria 0 6
Glutamate synthase, large subunit [GItA] [Candidatus Pelagibacter sp. HTCC7211] | (SARI1 cluster)
70% identity to Glutamine amidotransferase Alphanrotcobacteria 0 14
Glutamate synthase, small subunit [GItB] [Candidatus Pelagibacter ubique s E‘R 1p 1 cluster)
HTTCC1062]
100% identity to to Glutamine amidotransferase Alphaproteobacteria 0 0
Glutamate synthase, small subunit [GltB] [Candidatus Pelagibacter ubique (Sngl luster)
HTTCC1002]
59% identity to Glutamine amidotransferase Alphaproteobacteria 0 45
Glutamate synthase, small subunit [GItB] (GXGXG motif-containing protein) (SXR 1p 1 cluster)
[Candidatus Pelagibacter ubique HTCC1002]
71% identity to Glutamine amidotransferase Alphaproteobacteria 0 1
Glutamate synthase, small subunit [GItB] (GXGXG motif-containing protein) (Rhodobacterales,
[Roseovarius nubinhibens ISM] Roseobacter clade)
. . Alphaproteobacteria
0 13 0
Glutamate synthase, large subunit 100 A].ldenmy to Glutamate synthase large (Rhodobacterales,
subunit [GItA] [Roseobacter sp. AzwK-3b],
Roseobacter clade)
Glutamine synthetase (EC 6.3.1.2)
72% identity to GInT-like protein [Candidatus Alphaproteobacteria 0 38

Glutamine synthetase

Pelagibacter ubique HTCC1002]

(SAR11 cluster)




Glutamine svntheta 74% identity to GInT-like protein [Candidatus Alphaproteobacteria 7 5
" ¢ synthetase Pelagibacter ubique HTCC1062] (SARI1 cluster)
Glutamine synthetase 90% identity to Glutamine synthetase [GInA] Alphaproteobacteria 5 4
Y [Candidatus Pelagibacter ubique HTCC1002] (SAR11 cluster)
S . 100% identity to Glutamine synthetase, type | Alphaproteobacteria 0 0
Glutamine synthetase [GInA] [Thalassobium sp. R2A62] (Rhodobacterales)
. 63% identity to Glutamine synthetase, type 111 Alphaproteobacteria 0 2
Glutamine synthetase [Snov 0435] [Starkeya novella DSM 506] (Rhizobiales)
Glutamine svnthetase 80% identity to Glutamine synthetase Gammaproteobacteria 25 0
y [MEDI121_09298] [Marinomonas sp. MED121] (Oceanospirillales)
Glutami thet 81% identity to Glutamine synthetase Gammaproteobacteria 0 2
utamine synthetase [Rmag_0498] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
Carbamoyl phosphate synthase (EC 6.3.5.5)
————
. 100% 1dent1'ty to Carbamqyl phosphate synthase Alphaproteobacteria 0 0
Carbamoyl phosphate synthase, large subunit | large subunit [CarB] [Sphingopyxis alaskensis .
(Sphingomonadales)
RB2256]
Nitrogen regulatory protein P-I1
. - 100% identity to Nitrogen regulatory protein P-II | Gammaproteobacteria 8 0
Nitrogen regulatory protein P-II 2 [Pseudomonas aeruginosa PAO1] (Pseudomonadales)
Aspartate aminotransferase ( EC 2.6.1.1)
. 93% identity to Aspartate transaminase [AspC] Alphaproteobacteria 1 3
Aspartate aminotransferase [Candidatus Pelagibacter ubique HTCC1002] (SAR11 cluster)
72% identity to Aminotransferase: putative Gammanroteobacteria 0 3
Aspartate aminotransferase aspartate aminotransferase [AspC] [Rmag_0425] (GS O-EI())S A1)
[Candidatus Ruthia magnifica]
Serine-pyruvate aminotransferase ( EC
2.6.1.51)
70% identity to Serine--pyruvate transaminase Marine Group I 0 37
Serine-pyruvate aminotransferase [Agxt] [Nmar_1731] [Nitrosopumilus maritimus Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Taurine —pyruvate aminotransferase (EC
2.6.1.77)
—— - -
88% identity to Class III aminotransferase: Alphaproteobacteria 3 6

Taurine-pyruvate aminotransferase

possibly taurine-pyruvate aminotransferase [Tpa]
Candidatus Pelagibacter ubique HTCC1002]

(SARI1 cluster)




74% identity to Taurine-pyruvate Alphaproteobacteria 2
Taurine-pyruvate aminotransferase aminotransferase [Tpa] [Octadecabacter (Rhodobacterales,
antarcticus 238] Roseobacter clade)
Aspartokinase (EC 2.7.2.4)
. 100% identity to Aspartokinase [YcIM] Alphaproteobacteria 0
Aspartate kinase [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
. 79% identity to Aspartokinase [Nmar_1754] Marine Group I 5
Aspartate kinase : . . . Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] X .
(Nitrosopumilales)
Fumarate hydratase ( E.C. 4.2.1.2)
85% identity to Fumarate hydratase [FumC] Bacteroidetes 0
Fumarate hydratase [Kordia algicida OT-1] (Flavobacteria)
Phosphoglycerate dehydrogenase ( EC 1.1.1.95)
PYAEIVE
100% identity to Phosphoglycerate . . Alphaproteobacteria 0
Phosphoglycerate dehydrogenase dehydrogenase [SerA] [Sphingopyxis alaskensis .
RB2256] (Sphingomonadales)
90% identity to Phosphoglycerate dehydrogenase | Marine Group I 20
Phosphoglycerate dehydrogenase [SerA] [Nmar 1258] [Nitrosopumilus maritimus Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
89% identity to Phosphoglycerate dehydrogenase | Marine Group I 15
Phosphoglycerate dehydrogenase [SerA] [Nmar 1258] [Nitrosopumilus maritimus Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Serine hydroxymethyltransferase (EC 2.1.2.1)
100% identity to Serine .
0
Serine hydroxymethyltransferase hydroxymethyltransferase [GlyA] [Sphingopyxis glplllli? rggggz;;f;sa)
alaskensis RB2256] phing
Glycine cleavage system, T-protein ( EC
2.1.2.10)
90% identity to Glycine cleavage T-protein 14

Glycine cleavage system, T-protein

family [GevT] [uncultured marine bacterium
578]

Bacteria (unclassified)

Glycine cleavage system, L-protein
(Dihydrolipoyl dehydrogenase) ( EC 1.8.1.4)




. . 68% identity to Dihydrolipoyl dehydrogenase Gammaproteobacteria 3 0
Glycine cleavage system, L-protein [Lpd] [Neptuniibacter caesariensis] (Oceanospirillales)
Ketol-acid reductoisomerase (EC 1.1.1.86)
93% identity to Ketol-acid reductoisomerase .
1 4
Ketol-acid reductoisomerase [IlvC] [Candidatus Pelagibacter ubique gglfff lr octleuos tt):rc)terla
HTCC1062]
. . 100% identity to Ketol-acid reductoisomerase Alphaproteobacteria 0 0
Ketol-acid reductoisomer
ctol-acid recuctolsomerase [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
Ketol-acid reductoisomerase 93% identity to Ketol-acid reductoisomerase Gammaproteobacteria 0 10
[1lvC] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
. . 90% identity to Ketol-acid reductoisomerase Marine Group I 0 21
Ketol-acid reductoisomerase . . .. . Crenarchaeota
[IlvC] [Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Dihydroxy-acid dehydrogenase (EC 4.2.1.9)
97% identity to Dihydroxy-acid dehydratase . 0 0
Dihydroxy-acid dehydratase [lvD] [Candidatus Pelagibacter ubique élgll?f) 1r (z:tleuos tt):rc)terla
HTCC1062]
Acetolactate synthase (EC 2.2.1.6)
79% identity to Acetolactate synthase, large Gammanroteobacteria 0 2
Acetolactate synthase subunit [IIvI] [Rmag_0445] [Candidatus Ruthia (GS O-EI())S A-1)
magnifica]
86% identity to Acetolactate synthase [IlvI] Marine Group I 0 0
Acetolactate synthase [Nmar_1072] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
3-Isopropylmalate dehydrogenase (EC 1.1.1.85)
86% identity to 3-Isopropylmalate . 2 1
3-Isopropylmalate dehydrogenase dehydrogenase [LeuB] [Candidatus Pelagibacter gﬁlﬁf 1r Octlel; tt):rc)terla
ubique HTCC1062]
Methylmalonate-semialdehyde dehydrogenase
(EC1.2.1.27)
74% identity to Methylmalonate-semialdehyde Gammanrotcobacteria 13 0
Methylmalonate-semialdehyde dehydrogenase | dehydrogenase [MmsA] [Colwellia ( Alterorflona dales)
psychrerythraea (strain 34H / ATCC BAA-681)
72% identity to Methylmalonate-semialdehyde Gammaproteobacteria 3 0
Methylmalonate-semialdehyde dehydrogenase | dehydrogenase [MmsA] [Colwellia (Alteromonadales)

psychrerythraea 34H]




3-Hydroxyisobutyrate dehydrogenase (EC
1.1.1.31)

3-Hydroxyisobutyrate dehydrogenase

100% identity to 3-Hydroxyisobutyrate
dehydrogenase [MmsB] [ Candidatus
Pelagibacter ubique HTCC1062]

Alphaproteobacteria
(SAR11 cluster)

Dihydrodipicolinate synthase (EC 4.2.1.52)

Dihydrodipicolinate synthase

51% identity to Dihydrodipicolinate synthase
(DHDPS) [DapA] [Candidatus Ruthia
magnifica]

Gammaproteobacteria
(GSO-EOSA-1)

LysX biosynthesis enzyme

Lysine biosynthesis enzyme LysX

86% identity to Lysine biosynthesis enzyme
LysX [Nmar_1295] [ Nitrosopumilus maritimus
(strain SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

Lysine biosynthesis enzyme LysX

93% identity to Lysine biosynthesis enzyme
LysX [Nmar_1295] [Nitrosopumilus maritimus
(strain SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

Methionine synthase (EC 2.1.1.13)

Methionine synthase

74% identity to Methionine synthase
(Dihydropteroate synthase / 5-
methyltetrahydrofolate S-homocysteine
methyltransferase (Pterin binding enzyme
domain protein)) [MetH] [marine gamma
proteobacterium HTCC2148]

Gammaproteobacteria
(OMG)

Methionine synthase, cobalamin-dependent

85% identity to Methionine synthase [MetH]
[Nmar_1267] [Nitrosopumilus maritimus (strain
SCM1)]

Marine Group I
Crenarchacota
(Nitrosopumilales)

Methionine synthase, cobalamin-dependent

74% identity to Methionine synthase [MetH]
[Nmar_1267] [Nitrosopumilus maritimus (strain
SCM1)]

Marine Group I
Crenarchacota
(Nitrosopumilales)

Methionine adenosyltransferase (EC 2.5.1.6)

Methionine adenosyltransferase

83% identity to Methionine adenosyltransferase
[MetK] [Nmar_0085] [Nitrosopumilus maritimus
(strain SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

O-Acetylhomoserine (thiol)-lyase (EC 2.5.1.49)




81% identity to O-acetylhomoserine (thiol)-lyase

i 14 74
O-acetylhomoserine (thiol)-lyase [MetY] [Candidatus Pelagibacter ubique glgll?lp lr(z;tleuos tt):rc)terla
HTCC1062]
87% identity to O-acetylhomoserine (thiol)-lyase . 3 4
O-acetylhomoserine (thiol)-lyase [MetY] [Candidatus Pelagibacter ubique (ASIX}I?F lr (Z;[ﬁlos Iz:rc)terla
HTCC1062]
. . 71% identity to O-acetylhomoserine (thiol)-lyase | Alphaproteobacteria 7 22
O-acetylhomoserine (thiol)-lyase [MetY] [Candidatus Pelagibacter ubique]. (SAR11 cluster)
N-Acetyl-gamma-glutamyl-phosphate reductase
(EC1.2.1.38)
100% identity to N-acetyl-gamma-glutamyl- .
N-Acetyl-gamma-glutamyl-phosphate phosphate/N-acetyl-gamma-aminoadipyl- I\C/Irzggrecgégggl 3 16
reductase phosphate reductase [ArgC] [Nmar 1289] (Nitrosopumilales)
[Nitrosopumilus maritimus (strain SCM1)] P
90% identity to N-acetyl-gamma-glutamyl- .
N-Acetyl-gamma-glutamyl-phosphate phosphate/N-acetyl-gamma-aminoadipyl- gzgz:cgsggg I 2 4
reductase phosphate reductase [ArgC] [Nmar_ 1289] (Nitrosopumilales)
[Nitrosopumilus maritimus (strain SCM1)] P
Chorismate mutase (EC 5.4.99.5)
Chori " " 68% identity to Chorismate mutase [TyrA] Gammaproteobacteria 2 2
orismate mutase [Rmag_0626] [ Candidatus Ruthia magnifica] (GSO-EOSA-1)
Prephenate dehydrogenase (EC 1.3.1.12)
79% identity to Prephenate dehydrogenase Marine Group I 5 24
Prephenate dehydrogenase [TyrA] [Nmar_0545] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Cyclohexadienyl dehydratase (EC 4.2.1.51)(EC
4.2.1.91)
94% identity to Cyclohexadienyl dehydratase . 0 0
Cyclohexadienyl dehydratase [PheC] [Candidatus Pelagibacter ubique ggﬁf{fﬁ;’;’:ﬁ;em
HTCC1002]
91% identity to Cyclohexadienyl dehydratase . 1 2
Cyclohexadienyl dehydratase [PheC] [Candidatus Pelagibacter ubique ggﬁf{fﬁl";’gem
HTCC1062]
TR P -
83% identity to Cyclohexadienyl dehydratase Alphaproteobacteria 4 5

Cyclohexadienyl dehydratase

[PheC] [Candidatus Pelagibacter ubique
HTCC1062]

(SARI1 cluster)

Tryptophanase (EC 4.1.99.1)




Trvotooh 100% identity to tryptophanase [TnaA] Gammaproteobacteria 1 0 0
ryptophanase [Escherichia fergusonii) (likely contaminant) (Enterobacteriales)
SULFUR METABOLISM
Sulfoacetylaldehyde acetyltransferase ( EC
2.3.3.15)
100% identity to Sulfoacetaldehyde .
5 0 0
Sulfoacetaldehyde acetyltransferase acetyltransferase [Xsc] [Candidatus Pelagibacter (Aslgll?lp 1r otle olzarc)terla
ubique HTCC1062 custe
75% identity to Sulfoacetaldehyde Alphaproteobacteria 0 19 1
Sulfoacetaldehyde acetyltransferase acetyltransferase [Xsc] [Rhodobacterales (Rhodobacterales,
bacterium KLH11] Roseobacter clade)
76% identity to Sulfoacetaldehyde Alphaproteobacteria 0 4 1
Sulfoacetaldehyde acetyltransferase acetyltransferase [Xsc] [Silicibacter (Rhodobacterales,
lacuscaerulensis 1TI-1157] Roseobacter clade)
82% identity to Sulfoacetaldehyde Gammanroteobacteria 0 2 17
Sulfoacetaldehyde acetyltransferase acetyltransferase [VIBC2010 19930] [Vibrio (Vibrior?ales)
caribbenthicus ATCC BAA-2122]
Adenylylsulfate (APS) reductase ( EC 1.8.99.2)
82% identity to Adenylylsulfate reductase, alpha . 0 0 6
Adenylylsulfate reductase, alpha subunit subunit [AprA] [Candidatus Pelagibacter ubique félglll{af) lr Octleuos tt):rc)terla
HTCC1002]
79% identity to Adenylylsulfate reductase, alpha . 0 16 4
Adenylylsulfate reductase, alpha subunit subunit [Rmag_0088] [AprA] [Candidatus Gammaprotcobacteria
- . (GSO-EOSA-1)
Ruthia magnifica]
YA P
56% identity to Adenylylsulfate reductase Alphaproteobacteria 0 6 1
Adenylylsulfate reductase, membrane anchor membrane anchor [AprM] [uncultured alpha (SAR116 cluster)
proteobacterium EBAC2C11]
Cysteine desulfurase (EC 2.8.1.7)
86% identity to Cysteine desulfurase [IscS] Marine Group I 0 0 5
Cysteine desulfurase [Nmar_0497] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Sulfite reductase (EC 1.8.7.1)
76% identity to Sulfite reductase, beta subunit Marine Group I 0 0 2
Sulfite reductase, beta subunit (ferredoxin) [Cysl] [Nmar 0679] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)




Iron-sulfur assembly protein

82% identity to FeS assembly protein SufD

Marine Group I

0 0 12
FeS assembly protein [Nmar_0496] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
90% identity to FeS assembly protein SufB Marine Group I 0 0 14
FeS assembly protein [Nmar_0495] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
88% identity to FeS assembly ATPase SufC Marine Group 1 0 0 12
FeS assembly protein [Nmar_0516] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Methanesulfonate monooxygenase, hydroxylase
67% identity to Methanesulfonate
. monooxygenase, hydroxylase alpha subunit . 0 0 0
hMyedt:ane;sulfo?altle mo;l OI:)i)iygenase, [MsmA] [Rieske (2Fe-2S) domain protein] (ARIE?;IESIZ (;l)aacterla
ydroxylase alpha subu [Methylobacterium nodulans (strain ORS2060 / ©
LMG 21967)]
OTHER CARBON METABOLISM
One-carbon metabolism
Sarcosine oxidase (EC 1.5.3.1)
59% identity to Putative monomeric sarcosine .
. . . 0 0 4
Sarcosine oxidase oxidase [SoxA] [Candidatus Pelagibacter ubique ggf 1r Octlel; tt):rc)terla
HTCC1002]
Sarcosine oxidase, alpha subunit 43% identity to Sarcosine oxidase subunit alpha ﬁggﬂ;ﬁs&g:ﬁg 1a 0 0 0
[SoxA] [Rhodobacter capsulatus SB 1003]
69% identity to Putative monomeric sarcosine .
. . . . . Gammaproteobacteria 0 0 2
Sarcosine oxidase oxidase [SoxA] [marine gamma proteobacterium (OMG)
HTCC2148]
Dimethylglycine dehydrogenase (EC 1.5.99.2)
VA - - -
) ) 93% identity t.o Dlmethylglycme dehydrogenase Alphaproteobacteria 0 0 4
Dimethylglycine dehydrogenase [Dmg] [Candidatus Pelagibacter ubique (SARI 1 cluster)
HTCC1002]
Methanol dehydrogenase (EC. 1.1.99.8)
} ) . . 100% identity to Methanol dehydrogenase large Betaproteobacteria 25 38 0
Methanol dehydrogenase, large subunit subunit [MxaF] [Methylophilales bacterium (Methylophilales,




HTCC2181]

OM43 clade)

96% identity to Methanol dehydrogenase large Betaproteobacteria 4 14 15
Methanol dehydrogenase, large subunit subunit [MxaF] [Methylophilales bacterium (Methylophilales,
HTCC2181] OM43 clade)
Formate dehydrogenase (EC 1.2.1.2)
84% identity to Formate dehydrogenase, beta . 2 1 3
Formate dehydrogenase, beta subunit subunit [FdhB] [Candidatus Pelagibacter ubique fél};}}l{af) lr (z:tleuos tt):rc)terla
HTCC1002]
56% identity to Formate dehydrogenase, beta . 2 0 2
Formate dehydrogenase, beta subunit subunit [FdhB] [Candidatus Pelagibacter ubique glgll?lp lr (z:tleuos tt):rc)terla
HTCC1002]
100% identity to Formate dehydrogenase, alpha Alphaproteobacteria 2 1 6
Formate dehydrogenase, alpha subunit . . . ? (Rhodobacterales,
subunit [FdhA] [Ruegeria pomeroyi DSS-3]
Roseobacter clade)
100% identity to Formate dehydrogenase, alpha Alphaproteobacteria 0 0 0
Formate dehydrogenase, alpha subunit subunit [FdhA] [Rhodobacterales bacterium (Rhodobacterales,
HTCC2083] Roseobacter clade)
Formate tetrahydrofolate ligase (EC 6.3.4.3)
97% identity to Formate--tetrahydrofolate ligase . 4 7 8
Formate--tetrahydrofolate ligase [Fhs] [Candidatus Pelagibacter ubique (Aslgll? 1p 1r otle olz:rc)terla
TCC1062] cus
67% identity to Formate--tetrahydrofolate ligase Alphaproteobacteria 12 2 29
Formate--tetrahydrofolate ligase (Rhodobacterales,
[Fhs] [Roseobacter sp. SK209-2-6]
Roseobacter clade)
63% identity to Formate--tetrahydrofolate ligase . 4 22 8
Formate--tetrahydrofolate ligase [Fhs] [Methylocella silvestris (strain BL2 / DSM (ARli?zap;i(foe ol)aacterla
15510 / NCIMB 13906)] oblales
60% identity to Formate--tetrahydrofolate ligase . 0 4 0
Formate--tetrahydrofolate ligase [Fhs] [Methylocella silvestris (strain BL2 / DSM ﬁﬁ?;ﬁ;{’;ﬁ: c;l;acterla
15510 / NCIMB 13906)]
Formamidase (EC 3.5.1.49)
. 61% identity to Formamidase [FmdA] . 2 0 2
Formamidase [Synechococeus sp. PCC 7335] Cyanobacteria
Dimethylformamidase ( EC 3.5.1.56)
40% identity to Large subunit of N,N-
. . . dimethylformamidase [Methylobacterium Alphaproteobacteria 2 0 9
N,N-dimethylformamidase, large subunit chloromethanicum (strain CM4 / NCIMB (Rhizobiales)

13688)]




3-Methyl-2-oxobutanoate
hydroxymethyltransferase (EC 2.1.2.11)

76% identity to 3-Methyl-2-oxobutanoate

- -2- i 0 10
i ltl/lft::y:nz t([)]x(])ﬂut;u;o:te hydroxymethyltransferase [ Candidatus (Aslgll?lp 1r gte;)batlcsna
ydroxymethyltransierase Puniceispirillum marinum (strain IMCC1322)] cluste
Dimethylsulfoniopropionate (DMSP)
degradation
DMSP demethylase
99% identity to DMSP demethylase . 4 0
DMSP demethylase (aminomethyltransferase) [DmdA] [ Candidatus (Aslgll?lp 1rotle olzarc)terla
Pelagibacter sp. HTCC7211] custe
60% identity to DMSP demethylase Gammanroteobacteria 0 2
DMSP demethylase (aminomethyltransferase) [DmdA] [marine (OMG)p
gamma proteobacterium HTCC2148]
3-Methylmercaptopropionyl-CoA ligase
56% identity to Acyl-CoA dehydrogenase [FadE] . 0 0
3-Methylmercaptopropionyl-CoA ligase [Neptuniibacter caesariensis] Regarded here as %:;::g;mi:ﬁgﬁe cst)e na
3-methylmercaptopropionyl-CoA ligase [DmdC] P
67% identity to Probable acyl-CoA
. . dehydrogenase [FadE] [marine gamma Gammaproteobacteria 0 7
3-Methylmercaptopropionyl-CoA ligase proteobacterium HTCC2143] Regarded here as | (OMG)
3-methylmercaptopropionyl-CoA ligase [DmdC]
Fatty acid & lipid metabolism
Acyl carrier protein (ACP)
———— - -
] ] 100% identity 'to Acyl carrier protelg (ACP) Alphaproteobacteria 10 0
Acyl carrier protein (ACP) [AcpP] [Candidatus Pelagibacter ubique (SARI1 cluster)
HTCC1002]
3-Hydroxyacyl-CoA dehydrogenase (EC
1.1.1.35)
49% identity to 3-hydroxyacyl-CoA . 0 0
3-Hydroxyacyl-CoA dehydrogenase dehydrogenas,NAD-binding [FadB] %ﬁﬁzﬂgﬁ:ﬁ;ﬁ;ﬂa

[Stenotrophomonas maltophilia (strain R551-3)]

Fatty oxidation complex




Lo . 100% identity to Fatty oxidation complex, alpha Gammaproteobacteria 0
Fatty oxidation complex, alpha subunit subunit [FadB] [Moritella sp. PE36] (Alteromonadales)
Long chain fatty acid-coA ligase
48% identity to Long-chain-fatty-acid--CoA Gammanrotcobacteria 14
Long-chain-fatty-acid--CoA ligase ligase [FadD] [Shewanella violacea (strain JCM (Al terorflona dales)
10179 / CIP 106290 / LMG 19151 / DSS12)]
3-Oxoacyl-[acyl-carrier-protein] synthase
100% identity to 3-oxoacyl-[acyl-carrier-protein] . 0
3-oxoacyl-[acyl-carrier-protein] synthase synthase [FabB] [Candidatus Pelagibacter ubique (Aslgll?lp 1r Octl?; li:rc)terla
HTCC1062]
Enoyl-[acyl-carrier-protein] reductase
96% identity to Enoyl-[acyl-carrier-protein] . 6
Enoyl-[acyl-carrier-protein] reductase reductase (NADH2) [Fabl] [Candidatus (Aslglllzalplroctlel;)li::)terla
Pelagibacter ubique HTCC1062] s
Acetyl-CoA C-acetyltransferase
100% identity to Acetyl-CoA C-acetyltransferase | Alphaproteobacteria 0
Acetyl-CoA C-acetyltransferase [AtoB] [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
Trans-hexaprenyltrantransferase (EC 2.5.1.30)
100% identity to Trans- .
. . Alphaproteobacteria 0
Trans-hexaprenyltranstransferase hexaprenyltranstransferase [HepT] [Sphingopyxis (Sphingomonadales)
alaskensis RB2256] phing
Hydroxymethylglutaryl-CoA synthase (EC
2.3.3.10)
100% identity to Hydroxymethylglutaryl-CoA Marine Group 1 4
Hydroxymethylglutaryl-CoA synthase synthase [HmgS] [Nmar_0828] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
Nucleotide metabolism
Adenosylhomocysteinase ( EC 3.3.1.1)
———— -
100% identity to Adenosylhomocysteinase Alphaproteobacteria 0

Adenosylhomocysteinase

[AhcY] [Candidatus Pelagibacter ubique
HTCC1062]

(SARI1 cluster)




Adenosvlhom tein 100% identity to Adenosylhomocysteinase Gammaproteobacteria 0 0 0
cenosylhomocysteinase [AhcY] [Saccharophagus degradans 2-40] (Alteromonadales)
75% identity to Adenosylhomocysteinase . 4 0 8
Adenosylhomocysteinase [AhcY] [Rmag_0739] [Candidatus Ruthia Gammaproteobacteria
. (GSO-EOSA-1)
magnifica]
> ———— -
) 100% identity Fo AdenosylhomocysFelnase B Gammaproteobacteria 0 2 0
Adenosylhomocysteinase [AhcY] [Candidatus Vesicomyosocius okutanii
HA] (GSO-EOSA-1)
75% identity to Adenosylhomocysteinase . 2 0 4
Adenosylhomocysteinase [AhcY] [Rmag_0739] [Candidatus Ruthia Gammaprotcobacteria
. (GSO-EOSA-1)
magnifica]
Adenosvlhom tein 100% identity to Adenosylhomocysteinase Alphaproteobacteria 0 0 0
enosylhomocysteinase [AhcYT] [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
. 100% identity to Adenosylhomocysteinase Alphaproteobacteria 0 4 0
Adenosylhomocysteinase [AhcYT] [Erythrobacter sp. SD-21] (Sphingomonadales)
86% identity to Adenosylhomocysteinase Marine Group 1 10 0 42
Adenosylhomocysteinase [AhcY] [Nmar_0964] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
89% identity to Adenosylhomocysteinase Marine Group 1 3 0 14
Adenosylhomocysteinase [AhcY] [Nmar_0964] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Adenylosuccinate synthetase (EC 6.3.4.4)
100% to Adenylosuccinate synthetase [PurA] Marine Group 1 2 7 10
Adenylosuccinate synthetase [Nmar_1420] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Adenylosuccinate lyase (EC 4.3.2.2)
Adenvl inate | 100% identity to Adenylosuccinate lyase [PurB] Alphaproteobacteria 0 5 0
enylosuccinate lyase [Candidatus Pelagibacter ubique HTCC1062] (SAR11 cluster)
. 100% identity to adenylosuccinate lyase [PurB] Alphaproteobacteria 0 0 0
Adenylosuccinate lyase [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
87% identity to Adenylosuccinate lyase [PurB] Marine Group 1 2 0 2
Adenylosuccinate lyase [Nmar_1455] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Inosine-5’-monophosphate dehydrogenase (EC
1.1.1.205)
0/ B ne-5'-
) ' 100% identity to Inosine-5 monoph9sphate . Alphaproteobacteria 0 0 0
Inosine-5'-monophosphate dehydrogenase dehydrogenase [GuaB] [Sphingopyxis alaskensis .
(Sphingomonadales)
RB2256]
. 81% identity to Inosine-5'-monophosphate Marine Group 1 3 0 5
- '-
Inosine-5'-monophosphate dehydrogenase dehydrogenase [GuaB] [Nmar_1569] Crenarchaeota




[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Mpyo-inositol-1-phosphate synthase ( EC
5.5.1.4)
85% identity to Myo-inositol-1-phosphate Marine Group 1 0 16
Myo-inositol-1-phosphate synthase synthase [Inol] [Nmar_0649] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
Pseudouridylate synthase (EC 4.2.1.70)
87% identity to Pseudouridylate synthase [TruB] | Marine Group I 0 4
Pseudouridylate synthase [Nmar_0406] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Ribonucleoside-diphosphate reductase (EC
1.17.4.1)
87% identity to Ribonucleoside-diphosphate Marine Group I 0 24
Ribonucleoside-diphosphate reductase reductase [Rnr] [Nmar 1627] [ Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
Nucleoside diphosphate kinase ( EC 2.7.4.6)
. . . . 82% identity to Nucleoside diphosphate kinase Gammaproteobacteria 5 0
Nucleoside diphosphate kinase [NdK] [Pseudomonas fluorescens Pf-5] (Pseudomonadales)
5-Nucleotidase (EC 3.1.3.5)
o/ : . . Vo . Alphaproteobacteria
. 62% identity to 5-Nucleotidase (5'-ribonucleotide 0 10
5-Nucleotidase . . (Rhodobacterales,
phosphohydrolase) [UshA] [Ruegeria pomeroyi] Roseobacter clade)
Alcohol & Aldehyde metabolism
Acetaldehyde dehydrogenase (EC 1.2.1.3)
93% identity to Acetaldehyde dehydrogenase 11 . 24 54
Acetaldehyde dehydrogenase (ACDH-1I) [AldA] [Candidatus Pelagibacter gg}l?lp 1r Octleuos tt)zrc)terla
ubique HTCC1062]
Lactaldehyde dehydrogenase (EC 1.2.1.22)
97% identity to Lactaldehyde dehydrogenase .
o . . . Gammaproteobacteria 0 0
Lactaldehyde dehydrogenase [AldA] [Escherichia coli (strain K12)] (likely (Enterobacteriales)

contaminant)




Aldehyde dehydrogenase (EC 1.2.1.3)

100% identity to Aldehyde dehydrogenase

i 0
Aldehyde dehydrogenase (NAD) [AldH] [Candidatus Pelagibacter ubique (Aslgllléllp lr (Z:tﬁlos lz:rc)terla
HTCC1002]
. . Alphaproteobacteria
100% identity to Aldehyde dehydrogenase 0
Aldehyde dehydrogenase [AIdH] [Rhodobacterales bacterium HTCC2255] | (Rhodobacterales,
Roseobacter clade)
Alcohol dehydrogenase (EC 1.1.1.1)
97% identity to Zinc-binding alcohol .
13
Alcohol dehydrogenase dehydrogenase [ YhdH] [Candidatus Pelagibacter (Aslgll?lp 1r Octﬁlz lz:rc)terla
ubique HTCC1002]
Short chain dehydrogenase
79% identity to Short chain dehydrogenase . 0
Short chain dehydrogenase [YdfG] [Candidatus Pelagibacter ubique Alphaproteobacteria
HTCC1002] (SARI1 cluster)
80% identity to Short-chain Marine Group I
3
Short-chain dehydrogenase/reductase SDR dehydrogenase/rc?ductase SPR [Ydfg] . Crenarchaeota
[Nmar_1786] [Nitrosopumilus maritimus (strain (Nitrosopumilales)
SCM1)]
Aromatic compound degradation
Mandelate dehydrogenase (EC 1.1.99.31)
53% identity to L(+)-mandelate dehydrogenase . 0
L(+)-mandelate dehydrogenase [MdIB] [Candidatus Pelagibacter sp. Alphaprotle obacteria
HTCCT211] (SARI1 cluster)
Phenylhydantoinase (EC 3.5.2.-)
: . 72% identity to Phenylhydantoinase [HyuA] Gammaproteobacteria 0
Phenylhydantoinase [Colwellia psychrerythraea 34H] (Alteromonadales)
Lipopolysaccharide synthesis
2-Dehydro-3-deoxyphosphooctonate aldolase
(EC 2.5.1.55)
— - - -
89% identity to 2-Dehydro-3 Alphaproteobacteria 1

2-Dehydro-3-deoxyphosphooctonate aldolase

deoxyphosphooctonate aldolase [KdsA]
[Candidatus Pelagibacter ubique HTCC1062]

(SARI11 cluster)




Coenzyme & cofactor metabolism

Delta-aminolevulinic acid dehydratase ( EC
4.2.1.24)

72% identity to Delta-aminolevulinic acid

i 2
Delta-aminolevulinic acid dehydratase dehydratase [HemB] [Rmag_0409] [Candidatus Gammaproteobacteria
. - (GSO-EOSA-1)
Ruthia magnifica]
82% identity to Delta-aminolevulinic acid Marine Group 1 2
Delta-aminolevulinic acid dehydratase dehydratase [HemB] [Nmar_0509] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
2-Phospho-L-lactate transferase (EC 2.7.8.28)
89% identity to 2-Phospho-L-lactate transferase .
. . . Marine Group I
(CofD) (LPPG domain containing protein) 57
2-Phospho-L-lactate transferase . . . . Crenarchaeota
[Nmar 0626] [Nitrosopumilus maritimus (strain - .
SCM1)] (Nitrosopumilales)
Precorrin-3B C17-methyltransferase (EC
2.1.1.131)
79% identity to Precorrin-3B C17- Marine Groun 1
. methyltransferase (Cobalamin biosynthesis CbiG P 4
Precorrin-3B C17-methyltransferase g . ; . Crenarchaeota
protein) [CbiG] [Nmar_0082] [Nitrosopumilus (Nitrosopumilales)
maritimus (strain SCM1)] P
Precorrin-2 C20-methyltransferase (EC
2.1.1.130)
85% identity to Precorrin-2 C20- Marine Group 1 4
Precorrin-2 C20-methyltransferase methyltransferase [Cobl] [Nmar 0058] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Pyridoxal biosynthesis lyase
— - - - -
89% 1der'1t1ty .to Pyr1<.:10xal blos.ynthem.s lyase Marine Group I
. . . PdxS (Vitamin B6 biosynthesis protein) 5
Pyridoxal biosynthesis lyase . R . . Crenarchaeota
[Nmar_1479] [Nitrosopumilus maritimus (strain X .
SCM1)] (Nitrosopumilales)
Phosphomethylpyrimidine synthase (EC 4.-.-.-)
YA - —
82% identity to Phosphomethylpyrimidine Gammaproteobacteria 4

Phosphomethylpyrimidine synthase

synthase / Thiamine biosynthesis protein ThiC
[Candidatus Ruthia magnifica]

(GSO-EOSA-1)




Ribulose-1,5-biphosphate synthetase (EC
5.3.1.n2)

83% identity to Ribulose-1,5-biphosphate

Marine Group I

0 0 53
Ribulose-1,5-biphosphate synthetase synthetase [Nmar_0678] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
Sorbosone dehydrogenase (EC:1.1.1.-)
90% identity to L-sorbosone dehydrogenase Alphaproteobacteria 0 0 15
L-sorbosone dehydrogenase [Candidatus Pelagibacter ubique HTCC1002] (SARI1 cluster)
Ribose-phosphate pyrophosphokinase (EC
2.7.6.1)
75% identity to Ribose-phosphate . 0 0 5
Ribose-phosphate pyrophosphokinase pyrophosphokinase [Prs] [Rmag 0109] Gammaproteobacteria
. . - (GSO-EOSA-1)
[Candidatus Ruthia magnifica]
PHOSPHATE METABOLISM
Phosphonoacetate hydrolase (EC 3.11.1.2)
62% identity to Phosphonoacetate hydrolase Betaproteobacteria 0 2 0
Phosphonoacetate hydrolase [PhnA] [Alicycliphilus denitrificans BC] (Burkholderiales)
ENERGY CONSERVATION
Proteorhodopsin
Proteorhodonsi 73% identity to Bacteriorhodopsin [Candidatus Alphaproteobacteria 0 0 7
roteorhodopsin Pelagibacter ubique HTCC1002] (SARI1 cluster)
Proteorhodopsin 76% identity to Bacteriorhodopsin [Candidatus Alphaproteobacteria 0 10 9
oteorhodops Pelagibacter ubique 1062] (SARI1 cluster)
Proteorhodopsin 73% identity to Bacteriorhodopsin [gamma Gammaproteobacteria 0 10 3
P proteobacterium HTCC2207] (OMG)
ATP synthase (EC 3.6.3.14)
YR - -
100% identity to FoF,-type ATP synthase subunit Alphaproteobacteria 12 0 0

FoF; ATP synthase, subunit alpha

alpha [AtpA] [Candidatus Pelagibacter ubique
HTCC1062]

(SARI11 cluster)




100% identity to FoF,-type ATP synthase subunit

i 12 11 0 0 75 62 0 0
FoF; ATP synthase, subunit beta beta [AtpD] [Candidatus Pelagibacter ubique glgll?lp lr(z;tleuos tt):rc)terla
HTCC1062]
100% identity to FoF,-type ATP synthase subunit . 2 2 0 0 2 ~ 0 0
FyF; ATP synthase, subunit gamma gamma [AtpG] [Candidatus Pelagibacter ubique (ASIX}I?F lr (2[1?105 Iz:rc)terla
HTCC1062]
100% identity to FoF,-type ATP synthase subunit . 3 2 0 0 18 2 0 0
FyF; ATP synthase, subunit beta beta [AtpD] [Rhodobacter sphaeroides (strain gﬁgzﬁgﬁ:& I;:lc;:)r 1a
ATCC 17025 / ATH 2.4.3)]
. . . Alphaproteobacteria
0 - 0 0 6 1 0 0 21 3
FyF; ATP synthase, subunit alpha 100% identity to FoF-type ATP synthase subunit (Rhodobacterales,
alpha [AtpA] [Loktanella vestfoldensis SKAS53]
Roseobacter clade)
. . . Alphaproteobacteria
0 - 0 0 2 0 0 0 2 0
FyF; ATP synthase, subunit alpha 92% identity to FoF-type ATP syntha}se subunit (Rhodobacterales,
alpha [AtpA] [Loktanella vestfoldensis SKAS53]
Roseobacter clade)
100% identity to FoF,-type ATP synthase subunit | Alphaproteobacteria 0 0 2 0 0 0 2 0
FoF; ATP synthase, subunit alpha alpha [AtpA] Rhodobacterales bacterium (Rhodobacterales,
HTCC2255] Roseobacter clade)
. 100% identity to FoF;-type ATP synthase subunit | Alphaproteobacteria 4 1 0 0 8 3 0 0
FoFy ATP synthase, subunit beta beta [AtpD] [Oceanibulbus indolifex HEL-45] | (Rhodobacterales)
. 100% identity to FoF,-type ATP synthase subunit | Alphaproteobacteria 2 0 0 0 4 0 0 0
FoF, ATP synthase, subunit beta beta [AtpD] [Sphingomonas wittichii RW1] (Sphingomonadales)
e - -
) 100% identity FoF;-type to ATP synthase subL}mt Gammaproteobacteria | 4 0 0 0 13 0 0 0
FoF; ATP synthase, subunit alpha alpha [AtpA] [Pseudoalteromonas haloplanktis
(Alteromonadales)
TACI125]
. 100% identity to FoF;-type ATP synthase subunit | Gammaproteobacteria | 3 0 0 0 5 0 0 0
FyFi ATP synthase, subunit beta beta [AtpD] [Alteromonadales bacterium TW-7 (Alteromonadales)
. 100% identity to FoF -type ATP synthase subunit | Gammaproteobacteria | 2 0 0 0 2 0 0 0
FoFy ATP synthase, subunit alpha alpha [AtpA] [Moritella sp. PE36] (Alteromonadales)
. 100% identity to FoF -type ATP synthase subunit | Gammaproteobacteria | 2 0 0 0 2 0 0 0
FoFi ATP synthase, subunit beta beta [AtpD] [Moritella sp. PE36] (Alteromonadales)
T I 84% identity to FoF,-type ATP synthase subunit Gammaproteobacteria | 0 0 21 11 0 0 68 27
FyFy ATP synthase, subunit beta beta [AtpD] [Neptuniibacter caesariensis] (Oceanospirillales)
R o 82% identity to FoFi-type ATP synthase subunit Gammaproteobacteria | 0 0 21 7 0 0 69 15
FyF, ATP synthase, subunit alpha alpha [AtpA] [ Neptuniibacter caesariensis] (Oceanospirillales)
. 68% identity to FoF,-type ATP synthase subunit Gammaproteobacteria | 0 0 4 1 0 0 9 4
FoF, ATP synthase, subunit gamma gamma [AtpG] [ Neptuniibacter caesariensis] (Oceanospirillales)
. . 74% identity to FoF-type ATP synthase subunit | Gammaproteobacteria | 0 0 2 0 0 0 4 0
FyFi ATP synthase, subunit epsilon epsilon [AtpC] [Oceanospirillum sp. MED92] (Oceanospirillales)
AT . -
) 100% identity to FoF;-type ATP syr}thase subunit Gammaproteobacteria 2 0 0 0 5 0 0 0
FoF; ATP synthase, subunit alpha alpha [AtpA] [Aeromonas hydrophila subsp. (Aeromonadales)
hydrophila (strain ATCC 7966 / NCIB 9240)]
0/ 1 1 _
FoF; ATP synthase, subunit alpha ;Et?u/r(;iidaelmlll;y[tAoth]l [t£;££?05?t2255;s Gammaproteobacteria 3 ! 0 0 5 ! 0 0
omt ¥ ’ p P P Jap (Pseudomonadales)

Uedal07]




s . 59% identity to FoFi-type ATP synthase subunit Gammaproteobacteria 0 8 0
FoF, ATP synthase, subunit b (= subunit I) b [AtpF] [Pseudomonas putida (strain KT2440)] (Pseudomonadales)
. 100% identity to FoF;-type ATP synthase subunit | Gammaproteobacteria 0 0 0
FoFy ATP synthase, subunit alpha alpha [AtpA] [Reinekea sp. MED297] (unclassified)
T - 82% identity to FoF,-type ATP synthase subunit Gammaproteobacteria 11 21 27
FuFy ATP synthase, subunit alpha alpha [AtpA] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
83% identity to FoF,-type ATP synthase subunit .
FyF; ATP synthase, subunit beta beta [AtpD] [Candidatus Vesicomyosocius %;n (I;_l grggi(_)}); cteria 10 2 19
okutanii]
. 72% identity to FoF,-type ATP synthase gamma Gammaproteobacteria 3 0 3
FoFy ATP synthase, subunit gamma chain [AtpG] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
100% identity to FoF,-type ATP synthase subunit .
FyF1 ATP synthase, subunit alpha alpha [AtpA] [gamma proteobacterium %ﬁr(l}l;i proteobacteria 0 0 0
HTCC2207]
. 96% identity to FoF,-type ATP synthase subunit Betaproteobacteria 0 0 0
FoFy ATP synthase, subunit beta beta [AtpD] [Limnobacter sp. MED105] (Burkholderiales)
84% identity to V-type ATP synthase subunit Marine Group I 2 0 3
V-type ATP synthase, subunit alpha alpha [AtpA] [Nmar_1691] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
88% identity to V-type ATP synthase subunit Marine Group I 9 0 32
V-type ATP synthase, subunit alpha alpha [AtpA] [Nmar 1691] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
88% identity to V-type ATP synthase subunit Marine Group I 3 0 4
V-type ATP synthase, subunit alpha alpha [AtpA] [Nmar 1691] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
100% identity to V-type ATP synthase subunit Marine Group I 4 0 13
V-type ATP synthase, subunit alpha alpha [AtpA] [Nmar 1691] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
89% identity to V-type ATP synthase subunit Marine Group I 4 0 12
V-type ATP synthase, subunit beta beta [AtpB] [Nmar_1690] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
93% identity to V-type ATP synthase subunit Marine Group I 9 0 25
V-type ATP synthase, subunit beta beta [AtpB] [Nmar_1690] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
78% identity to V-type ATP synthase subunit C Marine Group 1 5 0 17
V-type ATP synthase, subunit C [AtpC] [Nmar_1700] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
100% identity to V-type ATP synthase subunit D | Marine Group I 0 0 0
V-type ATP synthase, subunit D [Nmar_1689] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
72% identity to V-type ATP synthase, subunit I Marine Group 1 8 0 31
V-type ATP synthase, subunit I [Atpl] [Nmar_1693] [Nitrosopumilus maritimus Crenarchaeota
(strain SCM1)] (Nitrosopumilales)

Pyrophosphatase (EC 3.6.1.1)




100% identity to Membrane-bound proton-

i 27 27 0
Pyrophosphatase translocating pyrophosphatase [HppA] félglﬁaf lr octleuos tt):rc)terla
[Candidatus Pelagibacter ubique HTCC1062]
100% identity to Membrane-bound proton-
) e translocating pyrophosphatase [HppA] Gammaproteobacteria 4 8 6
Pyrophosphatase [Nitrosococcus oceani (strain ATCC 19707 / (Chromatiales)
NCIMB 11848)]
NAD(P) transhydrogenase (EC 1.6.1.1)
87% identity to NAD(P) transhydrogenase, alpha . 0 0 2
NAD(P) transhydrogenase, alpha subunit subunit [PntA] [Candidatus Pelagibacter ubique élgll?lp 1r Octfuos tt)zrc)terla
HTCC1062]
96% identity to NAD(P) transhydrogenase, alpha . 5 0 0
NAD(P) transhydrogenase, alpha subunit subunit [PntA] [Candidatus Pelagibacter ubique élgll?f) 1r Tﬁlos tt):rc)terla
HTCC1062]
TR P
] 71% 1§ent1ty to NAD(P) transhydrogenase, alpha Gammaproteobacteria 0 0 0
NAD(P) transhydrogenase, alpha subunit subunit [PntA] [Serratia proteamaculans (strain .
568)] (Enterobacteriales)
NADH dehydrogenase (quinone) (EC 1.6.99.5)
88% identity to NADH dehydrogenase (Quinone) | Marine Group I 0 0 5
NADH dehydrogenase (quinone) [NdhH] [Nmar 0279] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
NADP reductase, ferredoxin-dependent (EC
1.18.1.2)
85% identity to Oxidoreductase FAD/NAD(P)- Marine Group I 0 0 4
NADP reductase, ferredoxin-dependent binding domain protein [Nmar_0267] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
85% identity to Oxidoreductase FAD/NAD(P)- Marine Group I 0 0 2
NADP reductase, ferredoxin-dependent binding domain protein [Nmar_0253] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
85% identity to Oxidoreductase FAD/NAD(P)- Marine Group I 0 0 10
NADP reductase, ferredoxin-dependent binding domain protein [Nmar_0253] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
NADP reductase, F420-dependent (EC 1.6.99.-)
89% identity to NADP oxidoreductase coenzyme | Marine Group I 0 0 2
NADP reductase, F420-dependent F420-dependent [Nmar_0180] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)

Cytochrome c oxidase (EC 1.9.3.1)




86% identity to Cytochrome c oxidase

. . polypeptide II (Cytochrome aa3 subunit 2) Alphaproteobacteria 0
Cytochrome c oxidase subunit II (CoxB/CtaC) [Candidatus Pelagibacter ubique (SARI1 cluster)
HTCC1002]
63% identity to Cytochrome ¢ oxidase subunit II Gammanroteobacteria 4
Cytochrome c oxidase subunit II [CoxB/CtaC] [Rmag_0034] [Candidatus Ruthia P
- (GSO-EOSA-1)
magnifica]
Electron transfer flavoprotein
TP -
Electron transfer flavoprotein, alpha and beta 47% 1dent1t)_/ to Electron transfer ﬂavop rotelnf. Alphaproteobacteria 6
subunits alpha subunit [EftA] [Oceanicaulis alexandrii (Rhodobacterales)
HTCC2633]
66% identity to Electron transfer flavoprotein Alphaproteobacteria 0
Electron transfer flavoprotein, beta subunit beta-subunit [EFtB] [alpha proteobacterium phapre
(unclassified)
BAL199]
100% identity to Electron transfer flavoprotein, Alphaproteobacteria 0
Electron transfer flavoprotein, beta subunit beta subunit [EftB] [Sphingopyxis alaskensis phiaproteobacte
(Sphingomonadales)
RB2256]
. . . Alphaproteobacteria
o 0
Electron transfer flavoprotein, beta subunit 100% ‘de“F‘ty to Electron transfer flavoprotein, (Rhodobacterales,
beta subunit [EftB] [Roseobacter sp. MED193]
Roseobacter clade)
Ferredoxin
80% identity to 4Fe-4S ferredoxin iron-sulfur Marine Group 1 4
Ferredoxin binding domain protein [Nmar_0443] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
84% identity to 4Fe-4S ferredoxin iron-sulfur Marine Group I 3
Ferredoxin binding domain protein [Nmar_0238] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
100% identity to 4Fe-4S ferredoxin iron-sulfur Marine Group I 3
Ferredoxin binding domain protein [Nmar_1537] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Multicopper oxidase
87% identity to Multicopper oxidase NirK-like Marine Group I 31
Multicopper oxidase [Nmar_1667] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
34% identity to Multicopper oxidase type 3 9

Multicopper oxidase

[Ruminococcus sp. 5_1_39BFAA]

Firmicutes (Clostridia)

Blue (Type 1) copper domain protein




72% identity to Blue (Type 1) copper domain

Marine Group I

3 0 0
Blue (Type 1) copper domain protein protein [Nmar_0185] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Plastocyanin-family protein
63% identity to Putative copper-binding protein / | Marine Group I 3 0 0
Plastocyanin-family protein plastocyanin/azurin family protein [Nmar_0343] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
OXIDATIVE STRESS
Alkyl hydroperoxide reductase (peroxiredoxin)
(EC1.11.1.15)
s - -
) 80% identity to Putative alkyl hydroperox.lde Gammaproteobacteria 0 0 13
Alkyl hydroperoxide reductase reductase [Pseudomonas fluorescens (strain
! (Pseudomonadales)
SBW25)]
Peroxiredoxin 100% identity to Peroxiredoxin [PrdX] Bacteroidetes 3 0 0
[Psychroflexus torquis ATCC 700755] (Flavobacteria)
Thioredoxin
. . 99% identity to Thioredoxin [TrxA] [Shigella Gammaproteobacteria 0 24 0
Thioredoxin . .
flexneri] (Enterobacteriales)
. . 67% identity to Thioredoxin [TrxA] [Neisseria Betaproteobacteria 0 0 7
Thioredoxin . o
meningitidis serogroup B] (Neisseriales)
Glutathione S-transferase (EC 2.5.1.18)
Glutathione S-transferase 100% identity to Glutathione S-transferase-like Alphaproteobacteria 0 0 0
protein [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
REPLICATION & DNA-BINDING
PROTEINS
DNA gyrase (EC 5.99.1.3)
. 100% identity to DNA gyrase subunit A [GyrA] Alphaproteobacteria 0 0 0
DNA gyrase, subunit A [ Candidatus Pelagibacter ubique HTCC1062] (SAR!1 cluster)
89% identity to DNA gyrase subunit A [GyrA] Alphaproteobacteria 0 0 2

DNA gyrase, subunit A

[Candidatus Pelagibacter ubique]

(SAR11 cluster)




. 64% identity to DNA gyrase subunit A [GyrA] Gammaproteobacteria 0 0 0
DNA gyrase, subunit A [Hahella chejuensis KCTC 2396] (Oceanospirillales)
. 80% identity to DNA gyrase subunit A [GyrA] Gammaproteobacteria 5 0 10
DNA gyrase, subunit A [Rmag_0306] [Candidatus Ruthia magnifical (GSO-EOSA-1)
orace < . 68% identity to DNA gyrase subunit B [GyrB] Gammaproteobacteria 10 0 28
DNA gyrase, subunit B [Rmag_0003] [Candidatus Ruthia magnifical (GSO-EOSA-1)
DNA topoisomerase (EC 5.99.1.2 / EC 5.99.1.3)
. 68% identity to DNA topoisomerase I [TopA] Gammaproteobacteria 7 0 16
DNA topoisomerase | [Rmag_1034] [Candidatus Ruthia magnifica] | (GSO-EOSA-1)
100% identity to DNA topoisomerase VI, A Marine Group I 2 0 5
DNA topoisomerase VI, A subunit subunit [Top6A] [Nmar 1407] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
100% identity to DNA topoisomerase VI, B Marine Group I 0 13 0
DNA topoisomerase VI, B subunit subunit [Top6B] [Nmar_1408] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
MCM family protein (replication control)
87% identity to MCM family protein Marine Group 1 4 0 9
MCM family protein [Nmar_0242] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
DNA polymerase sliding clamp
YR —
87% 'ldent}ty to DNA polymerase sliding clamp Marine Group I
- (Proliferating cell nuclear antigen homolog) 3 0 16
DNA polymerase sliding clamp . . i Crenarchaeota
[PcnA] [Nmar 1755] [Nitrosopumilus maritimus (Nitrosopumilales)
(strain SCM1)] P
FtsZ cell division protein
e . 87% identity to Cell division protein FtsZ Alphaproteobacteria 0 4 0
FtsZ cell division protein [Candidatus Pelagibacter ubique HTT1062] (SAR11 cluster)
Recombinase A
Recombinase A 100% identity to Recombinase A [RecA] Alphaproteobacteria 0 2 0
! [Candidatus Pelagibacter ubique HTCC1002] (SARI11 cluster)
PYAEIVE -
) 100% 1der.1t1ty t.o Recomblqase A [RecA]_ Alphaproteobacteria 0 0 0
Recombinase A [Novosphingobium aromaticivorans (strain DSM .
(Sphingomonadales)

12444)]




R bi A 76% identity to Recombinase A [RecA] Gammaproteobacteria 1 10
ccombinase [Thiomicrospira crunogena (strain XCL-2)] (Thiotrichales)
Excinuclease
100% identity to Excinuclease ABC chain A Alphaprotcobacteria 0 0
Excinuclease ABC chain A [UvrA] [Candidatus Pelagibacter ubique (SZR lp 1 cluster)
HTCC1062]
100% identity to Excinuclease ABC subunit A Gammanroteobacteria 0 0
Excinuclease ABC subunit A [UvrA] [Haemophilus somnus 129PT] (likely (Pasteurzllales)
contaminant)
Cold shock proteins
100% identity to Cold shock domain protein . 0 0
CspL protein (RNA-binding) [CspL] [Candidatus Pelagibacter ubique Alphaproteobacteria
(SAR11 cluster)
HTCC1062]
PYAERIVE -
) 100% 1Vde¥1t1ty to Colq shock protein, Gammaproteobacteria 0 0
Cold shock protein CspC transcription antiterminator [CspC] (Alteromonadales)
[Pseudoalteromonas haloplanktis TAC125]
YA - - - -
) 93% identity to Cold shock. family protein Gammaproteobacteria 15 1
Cold shock protein [Pseudoalteromonas atlantica (strain T6c / (Alteromonadales)
BAA-1087)] eromonadates
. 100% identity to Cold-shock family protein Gammaproteobacteria 0 0
Cold shock protein [Colwellia psychrerythraea 34H] (Alteromonadales)
. 100% identity to Cold shock family protein Gammaproteobacteria 0 0
Cold shock protein [Alteromonadales bacterium TW-7] (Alteromonadales)
. 79% identity to Cold-shock family protein Gammaproteobacteria 21 1
Cold shock protein [Thiomicrospira crunogena (strain XCL-2)] (Thiotrichales)
. 77% identity to Cold-shock family protein Gammaproteobacteria 2 0
Cold shock protein [uncultured SUPOS cluster bacterium] (GSO-EOSA-1)
DNA-binding protein HU
R . 100% identity to DNA-binding protein HU [Hup] | Alphaproteobacteria 0 0
DNA-binding protein HU [ Candidatus Pelagibacter ubique HTCC1062] (SARI1 cluster)
93% identity to DNA-binding protein HU, form Alphaproteobacteria 3 0
DNA-binding protein HU N [Hup] [Rhodobacterales bacterium (Rhodobacterales,
HTCC2255] Roseobacter clade)
R . 100% identity to DNA-binding protein HU [Hup] | Alphaproteobacteria 0 0
DNA-binding protein HU [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
R . 80% identity to DNA-binding protein HU [Hup] Gammaproteobacteria 16 0
DNA-binding protein HU [Colwellia psychrerythraea 34H] (Alteromonadales)




- . 81% identity to DNA-binding protein HU [Hup] Gammaproteobacteria 0 0 0 12 0
DNA-binding protein HU [marine gamma proteobacterium HTCC2143] (OMG)
B . 86% identity to DNA-binding protein HU [Hup] Gammaproteobacteria 0 0 0 14 24
DNA-binding protein HU [Rmag_0380] [Candidatus Ruthia magnifical (GSO-EOSA-1)
oo . 83% identity to DNA-binding protein HU [Hup] Gammaproteobacteria 0 0 0 2 0
DNA-binding protein HU [uncultured SUPO5 cluster bacterium] (GSO-EOSA-1)
R . 100% identity to DNA-binding protein HU [Hup] | Bacteroidetes 0 0 0 4 0
DNA-binding protein HU [Flavobacteria bacterium MS024-2A], (Flavobacteria)
e e . 100% identity to DNA-binding protein HU [Hup] | Bacteroidetes 0 6 0 0 0
DNA-binding protein HU [Flavobacteria bacterium MS024-2A] (Flavobacteria)
. . 81% identity to DNA-binding protein HU [Hup] Bacteroidetes 0 0 0 2 0
DNA-binding protein HU [Polaribacter irgensii 23-P] (Flavobacteria)
- . 97% identity to DNA-binding protein HU [Hup] Bacteroidetes 0 0 0 8 0
DNA-binding protein HU [Polaribacter irgensii 23-P] (Flavobacteria)
TRANSCRIPTION & RNA-BINDING
PROTEINS
Transcription initiation factor TF1IB
73% identity to Transcription factor TFIIB Marine Group I 0 0 0 0 15
Transcription initiation factor TFIIB cyclin-related [Nmar_0020] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
66% identity to Transcription factor TFIIB Marine Group I 0 0 0 0 5
Transcription initiation factor TFIIB cyclin-related [Nmar 0979] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
Transcription termination factor Rho (EC
3.6.4.-)
———— — —
B o o 100% 1dent}ty to Transgrlptlon tegmnatlon factor Alphaproteobacteria 10 29 54 0 0
T'ranscription termination factor Rho Rho [Candidatus Pelagibacter ubique (SAR11 cluster)
HTCC1062]
100% identity to Transcription termination factor . 1 2 3 0 0
Transcription termination factor Rho Rho [Oceanibulbus indolifex HEL-45] Alphaproteobacteria
(Rhodobacterales)
83% identity to Transcription termination factor . 0 0 0 1 6
Transcription termination factor Rho Rho [Rmag_0477] [Candidatus Ruthia Gammaprotcobacteria
. (GSO-EOSA-1)
magnifica]
DNA-directed RNA polymerase (RNAP) (EC
2.7.7.6)
PYAERIVE —
100% identity to DNA-directed RNA Alphaproteobacteria 0 0 0 24 23

DNA-directed RNA polymerase, alpha
subunit

polymerase, alpha subunit [RpoA] [Candidatus
Pelagibacter ubique HTCC1002]

(SAR11 cluster)




100% identity to DNA-directed RNA

i 11 12 0 33 28 0
DNA-directed RNA polymerase, beta subunit polymerase, beta subunit [RpoB] [Candidatus glgll?lp lr(z;tleuos tt):rc)tena
Pelagibacter ubique HTCC1002]
100% identity to DNA-directed RNA .
12 8 0 34 28 0
DNA-directed RNA polymerase, beta subunit polymerase, beta subunit [RpoB] [Candidatus (Aslglllff lr(zflios Iz:rc)terla
Pelagibacter ubique HTCC1062]
100% identity to DNA-directed RNA .
0 2 0 0 5 0
DNA-directed RNA polymerase, sigma factor polymerase, sigma factor RpoD [Candidatus (Aslglllff lr (z;[ﬁlos Iz:rc)terla
Pelagibacter ubique HTCC1062]
94% identity to DNA-directed RNA polymerase, . 0 0 3 0 0 4
DNA-directed RNA polymerase, beta subunit beta subunit [RpoB] [Candidatus Pelagibacter gﬁlﬁf 1r otle o‘tt)arc)terla
ubique HTCC1002] custe
TP —
DNA-directed RNA polymerase, omega 77% identity to DNA dlrecteq RNA polymerase, Alphaproteobacteria 0 0 2 0 0 2
bunit omega subunit [RpoZ] [Candidatus Pelagibacter (SARI1 cluster)
subu ubique HTCC1002] custe
TYREFIVE — -
DNA-directed RNA polymerase,, alpha 100% identity to DNA. d%rected RNA Alphaproteobacteria 5 2 0 11 2 0
bunit polymerase, alpha subunit [RpoA] [Roseobacter (Rhodobacterales,
subu sp. SK209-2-6] Roseobacter clade)
100% identity to DNA-directed RNA Alphaproteobacteria 2 0 0 4 0 0
DNA-directed RNA polymerase,alpha subunit | polymerase, alpha subunit [RpoA] [Loktanella (Rhodobacterales,
vestfoldensis SKAS53] Roseobacter clade)
100% identity to DNA-directed RNA .
4 1 0 7 1 0
DNA-directed RNA polymerase, beta subunit polymerase, beta subunit [RpoB] ﬁiﬂz&;{gj&g:ﬁg 1a
[Rhodobacterales bacterium Y4I]
100% identity to DNA-directed RNA Alphaproteobacteria 2 1 0 5 2 0
DNA-directed RNA polymerase, beta’ subunit | polymerase, beta' subunit [RpoC] [Roseobacter (Rhodobacterales,
denitrificans OCh 114] Roseobacter clade)
100% identity to DNA-directed RNA .
. 5 0 0 12 0 0
DNA-directed RNA polymerase, beta’ subunit | polymerase, beta’ subunit [RpoC] [Sphingopyxis gplllliarf) rg;?gg:;;reg
alaskensis RB2256] phing
100% identity to DNA-directed RNA .
. 5 0 0 6 0 0
DNA-directed RNA polymerase, beta subunit polymerase, beta subunit [RpoB] [Sphingopyxis félpllllﬁf rg:ggs:zzgsa)
alaskensis RB2256] phing
TYAEF P —
DNA-directed RNA polymerase, alpha 100% identity to DNA-directed RNA . Gammaproteobacteria | 3 0 0 3 0 0
. polymerase, alpha subunit [RpoA] [Moritella sp.
subunit PE36] (Alteromonadales)
100% identity to DNA-directed DNA-directed .
2 0 0 2 0 0
DNA-directed RNA polymerase, beta subunit RNA polymerase, beta subunit [RpoB] Gammaproteobacteria
[Moritella sp. PE36] (Alteromonadales)
100% identity to DNA-directed RNA .
2 0 0 2 0 0
DNA-directed RNA polymerase, beta’ subunit | polymerase, beta’ subunit [RpoC] Ei‘ll:; I;:)e;ﬁg(;::g:laecst)ena
[Pseudoalteromonas haloplanktis TAC125]
79% identity to DNA-directed RNA polymerase, . 0 0 2 0 0 55
DNA-directed RNA polymerase, beta subunit beta subunit [RpoB] [Neptuniibacter Gammaprqtc?ﬁblzzl cteria
caesariensis) (Oceanospirillales)
YA P —
DNA-directed RNA polymerase, alpha 76% identity to DNA dlrect.ed RNA polymerase, Gammaproteobacteria | 0 0 12 0 0 27
) . alpha subunit [RpoA] [Marinomonas sp. (strain .
subunit (Oceanospirillales)

MWYLD)]




70% identity to DNA-directed RNA polymerase,

-di ——— i 2 0 5 2
pNA c.llrected RNA polymerase, alpha alpha subunit [RpoA] (Pseudomonas fluorescens Gammapro't?obacterla
subunit (Oceanospirillales)
subsp. cellulosa)]
78% identity to DNA-directed RNA polymerase, . 1 0 6 1
DNA-directed RNA polymerase, beta’ subunit | beta’ subunit [RpoC] [Neptuniibacter %(I:Ielii)psroi:ﬁ:fe cst)e na
caesariensis) P
100% identity to DNA-directed RNA Gammanroteobacteria 0 0 0 0
DNA-directed RNA polymerase, beta subunit polymerase, beta subunit [RpoB] [Hahella (Oceanops irillales)
chejuensis KCTC 2396], P
69% identity to DNA-directed RNA polymerase, . 0 0 5 0
DNA-directed RNA polymerase, beta subunit beta subunit [RpoB] [Marinomonas sp. %mmaproff;ﬁb]a ct)e ra
MEDI21] ceanospirillales
100% identity to DNA-directed RNA Gammanroteobacteria 0 2 0 0
DNA-directed RNA polymerase, beta’ subunit | polymerase, beta’ subunit [RpoC] [Pseudomonas P
: (Pseudomonadales)
mendocina ymp]
100% identity to DNA-directed RNA .
11 0 16 36
DNA-directed RNA polymerase, beta subunit polymerase, beta subunit [RpoB] [Candidatus Gammaproteobacteria
. . (GSO-EOSA-1)
Ruthia magnifica]]
TPV —
DNA-directed RNA polymerase, alpha ;7 ﬁ’aldegnztt[oRDNg ?gz}:t;iiﬂ/}p?ﬁﬁnerase, Gammaproteobacteria 3 0 3 7
subunit pha subunit [po § R (GSO-EOSA-1)
magnifica]
53% identity to RNA polymerase sigma factor . 2 0 0 3
DNA-directed RNA polymerase, sigma factor | [RpoD] [Rmag_0108] [Candidatus Ruthia Gammaproteobacteria
. (GSO-EOSA-1)
magnifica]
83% identity to DNA-directed RNA polymerase, Gammanroteobacteria 2 0 1 2
DNA-directed RNA polymerase, beta subunit beta subunit [RpoB] [Candidatus Ruthia P
. (GSO-EOSA-1)
magnifica]
79% identity to DNA-directed RNA polymerase, . 8 0 1 14
DNA-directed RNA polymerase, beta’ subunit | beta’ subunit [RpoC] [Candidatus Ruthia Gammaprotcobacteria
. (GSO-EOSA-1)
magnifica]
> —
DNA-directed RNA polymerase, alpha IO?A] 1dent1tyltc1)1DNA d{rectedENA larib Bacteroidetes 0 0 0 0
subunit polymerase, alpha subunit [RpoA] [Polaribacter (Flavobacteria)
sp. MED152]
88% identity to DNA-directed RNA polymerase, | Marine Group I 5 0 0 15
DNA-directed RNA polymerase, subunit A' subunit A’ [Nmar 0348] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
100% identity to DNA-directed RNA Marine Group 1 0 20 0 0
DNA-directed RNA polymerase, subunit A' polymerase, subunit A’ [Nmar_0348] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
100% identity to DNA-directed RNA Marine Group 1 0 40 0 0
DNA-directed RNA polymerase, subunit beta polymerase, subunit beta [Nmar_0347] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
93% identity to DNA-directed RNA polymerase, | Marine Group I 2 0 0 10
DNA-directed RNA polymerase, subunit beta subunit beta [Nmar_0347] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
88% identity to DNA-directed RNA polymerase, | Marine Group I 2 0 0 8
DNA-directed RNA polymerase, subunit beta’ | subunit beta’ [Nmar_0348] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)




DNA primase (EC 2.7.7.-)

100% identity to Toprim sub domain protein

Marine Group I

6 0 0
DNA primase [Nmar_1302] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
Antitermination factor NusA
Antitermination factor NusA 100% identity to Antitermination factor NusA Alphaproteobacteria 15 0 0
[Candidatus Pelagibacter ubique HTCC1062] (SARI1 cluster)
Antitermination factor NusA 74% identity to Antitermination factor NusA Gammaproteobacteria 0 0 14
nlitermnation factor us [Rmag_0053] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
Transcriptional regulators
100% identity to Putative uncharacterized protein .
1 0 0
Transcriptional regulator, CarD CarD [Candidatus Pelagibacter ubique (Aslgll?lp 1r otle olzarc)terla
HTTC1002] custe
70% identity to C4-dicarboxylate transport Alphaproteobacteria 0 1 5
Transcriptional regulatory, AtoC transcriptional regulatory protein [Roseovarius (Rhodobacterales,
sp. HTCC2601] Roseobacter clade)
o 90% identity to Transgriptional_regulator, Lacl Bacteria? 0 5 3
Transcriptional regulator, Lacl [uncultured marine microorganism (unclassified)
HF4000 009A22]
N o 81% identity to Transgriptional_regulator, Lacl Bacteria? 0 17 28
I'ranscriptional regulator, Lacl [uncultured marine microorganism (unclassified)
HF4000 009A22]
N o 59% identity to Transgriptionalvregulator, Lacl Bacteria? 0 10 26
I'ranscriptional regulator, Lacl [uncultured marine microorganism (unclassified)
HF4000_APKG2K17]
N o 65% identity to Transgriptional_regulator, Lacl Bacteria? 0 9 11
I'ranscriptional regulator, Lacl [uncultured marine microorganism (unclassified)
HF4000_APKG2K17]
. 65% identity to Transcriptional regulator, LysR Bacteria? 0 0 6
Transcriptional regulator, LysR [uncultured marine bacterium HF10 25F10] (unclassified)
o 100% identity to ArsR family transcr.i.ptional Euryarchacota 0 0 0
Transcriptional regulator, ArsR regulator [Methanococcoides burtonii DSM (Methanosarcinales)
6242]
80% identity to ArsR family transcriptional Marine Group I 0 0 11
Transcriptional regulator, ArsR regulator [Nmar 1628] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
74% identity to MerR family transcriptional Marine Group I 0 0 6
Transcriptional regulator, MerR regulator [Nmar_0978] [Nitrosopumilus Crenarchaeota

maritimus (strain SCM1)]

(Nitrosopumilales)




Polyribonucleotide nucleotidyltransferase (EC
2.7.7.8)

100% identity to Polyribonucleotide

i 16 18 (1} 0
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Candidatus (Aslgll?lp 1rotle olz:rc)terla
Pelagibacter ubique HTCC1062] cus
94% identity to Polyribonucleotide . 0 0 10 14
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Candidatus ?Slgll?lp lr();[ﬁl()s, lz:rc)terla
Pelagibacter ubique HTCC1002]
91% identity to Polyribonucleotide . 0 0 0 3
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Candidatus ?Slgll?lp lr();[ﬁl()s, lz:rc)terla
Pelagibacter ubique HTCC1002]
87% identity to Polyribonucleotide .
0 0 5 7
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Candidatus gﬁlﬁf f(?ﬁlos tt):rc)terla
Pelagibacter ubique]
100% identity to Polyribonucleotide Alphaproteobacteria 3 2 0 0
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [Octadecabacter (Rhodobacterales,
antarcticus 307] Roseobacter clade)
TR - -
) ) ) 100% 1§1ent1ty to Polyrlbonucleotl@e . Alphaproteobacteria 2 0 0 0
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [Sphingopyxis .
alaskensis RB2256] (Sphingomonadales)
100% identity to Polyribonucleotide . 1 1 0 0
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Pseudoalteromonas 31?; ?;iﬁg::g:lzcst)ena
haloplanktis TAC125]
. . . 100% identity to Polyribonucleotide Gammaproteobacteria 4 0 0 0
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Moritella sp. PE36] (Alteromonadales)
70% identity to Polyribonucleotide
. . . nucleotidyltransferase [Pnp] [Chromohalobacter | Gammaproteobacteria 0 0 1 3
Polyribonucleotide nucleotidyltransferase salexigens (strain DSM 3043 / ATCC BAA-138 / | (Oceanospirillales)
NCIMB 13768)]
68% identity to Polyribonucleotide . 0 0 5 5
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Neptuniibacter Gammaprqtc?ﬁble:l cteria
caesariensis) (Oceanospirillales)
90% identity to Polyribonucleotide . 0 0 2 0
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [Marinomonas sp. Gammaproff;ﬁbf cteria
MEDI21] (Oceanospirillales)
76% identity to Polyribonucleotide . 0 0 39 25
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [Pseudomonas Gammaproteobacteria
aeruginosal (Pseudomonadales)
71% identity to Polyribonucleotide . 0 0 4 5
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [uncultured gamma E}iml?ari)fr.l(ﬁ)o bacteria
protecbacterium HF0070 08D07] unclass
56% identity to Polyribonucleotide . 0 0 7 0
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [uncultured gamma (Guirzllrgls?fr.l(;?)o bacteria

proteobacterium HF0010 01E20]




76% identity to Polyribonucleotide

i 7 35
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [Candidatus Ruthia Gammaproteobacteria
. (GSO-EOSA-1)
magnifica]
63% identity to Polyribonucleotide .
8 38
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Candidatus Ruthia Gammaprotcobacteria
. (GSO-EOSA-1)
magnifica]
54% identity to Polyribonucleotide Gammanroteobacteria 2 7
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Candidatus Ruthia P
. (GSO-EOSA-1)
magnifica]
92% identity to Polyribonucleotide .
. . . - . Gammaproteobacteria 1 2
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [marine gamma (OMG)
proteobacterium HTCC2207]
76% identity to Polyribonucleotide .
. . . - . Gammaproteobacteria 0 0
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [marine gamma (OMG)
proteobacterium HTCC2143]
67% identity to Polyribonucleotide 3 12
Polyribonucleotide nucleotidyltransferase nucleotidyltransferase [Pnp] [ Candidatus Nitrospirae
Nitrospira defluvii]
Exosome complex
84% identity to Exosome complex RNA-binding | Marine Group I 14 50
Exosome complex exoribonuclease Rrp42 protein Rrp42 [3' exoribonuclease] [Nmar 0433] | Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
84% identity to Exosome complex RNA-binding | Marine Group I 2 12
Exosome complex exoribonuclease Rrp42 protein Rrp42 [3' exoribonuclease] [Nmar 0433] | Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
77% identity to Exosome complex RNA-binding | Marine Group I 3 9
Exosome complex exoribonuclease Rrp42 protein Rrp42 [3' exoribonuclease] [Nmar 0433] | Crenarchaeota .
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
72% identity to Exosome complex exonuclease Marine Group I
. Rrp41 [Exosome complex exonuclease 1] P 2 12
Exosome complex exoribonuclease Rrp41 . ; . . Crenarchaeota
[Nmar_0432] [Nitrosopumilus maritimus (strain (Nitrosopumilales)
SCM1)]
100% identity to Exosome complex exonuclease Marine Group I
. Rrp41 [Exosome complex exonuclease 1] P 2 2
Exosome complex exoribonuclease Rrp41 . ; . . Crenarchaeota
[Nmar 0432] [Nitrosopumilus maritimus (strain (Nitrosopumilales)
SCM1)]
77% identity to Exosome complex exonuclease Marine Group I
. Rrp41 [Exosome complex exonuclease 1] P 2 5
Exosome complex exoribonuclease Rrp41 . ; . . Crenarchaeota
[Nmar_0432] [Nitrosopumilus maritimus (strain (Nitrosopumilales)
SCM1)]
81% identity to Exosome complex RNA-binding Marine Group 1
oo . protein Rrp4 [Nitrosopumilus maritimus SCM1] P 2 3
Exosome complex RNA-binding protein Rrp4 . . Crenarchaeota
[KH type 1 domain protein] [Nmar 0431] . .
(Nitrosopumilales)

[Nitrosopumilus maritimus (strain SCM1)]




RNA helicase, ATP-dependent (EC 2.3.1.129)

94% identity to Probable ATP-dependent RNA

. . . i 0 0 1 2
RNA helicase, ATP-dependent helicase [RhIE] [Candidatus Pelagibacter ubique | “Phaproteobacteria
HTCC1002] (SAR11 cluster)
DEAD/DEAH box RNA helicase
. 58% identity to ATP-dependent RNA helicase Gammaproteobacteria 0 0 14 0
ATP-dependent RNA helicase DeaD DeaD] [Cellvibrio japonicus (strain Uedal07)] (Pseudomonadales)
YA -
DEAD/DEAH box helicase domain-containing | O/ dentity to DEAD/DEAH box helicase Gammaproteobacteria 0 0 0 3
. domain protein [Rmag_0942] [Candidatus
protein . . (GSO-EOSA-1)
Ruthia magnifica]
TP - -
DEAD/DEAH box helicase domain-containing 86% 1.dent1ty .to DEAD/DEAH b(?x hehcasc.: Marine Group 1 0 0 0 24
rotein domain protein [Nmar 1182] [Nitrosopumilus Crenarchaeota
protel maritimus (strain SCM1)] (Nitrosopumilales)
Nucleic acid OB-fold proteins
78% identity to nucleic acid binding OB-fold Marine Group 1 0 0 0 2
Nucleic acid binding OB-fold tRNA/helicase tRNA/helicase-type [Nmar_0089] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
74% identity to Putative uncharacterized protein Marine Group 1 0 0 0 3
Nucleic acid binding OB-fold with OB fold [Nmar_0505] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
Ribonucleases (other)
RNase E/G 91% identity to Ribonuclease E/G [Rne] Alphaproteobacteria 4 3 0 0
s¢ [Candidatus Pelagibacter ubique HTCC1062] (SAR11 cluster)
RNase E 100% identity to Ribonuclease E [Rne] Gammaproteobacteria 8 0 0 0
ase [Saccharophagus degradans 2-40] (Alteromonadales)
87% identity to RNase, metallo-beta-lactamase Marine Group 1 0 0 0 5
RNase superfamily [Nmar_1727] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
TRANSLATION & PROTEIN
CHAPERONES
Ribosomal subunits
Ribosomal protein S1 100% identity to 30S ribosomal protein S1 Alphaproteobacteria 18 16 0 0
p h [Candidatus Pelagibacter ubique HTCC1062] (SAR11 cluster)
100% identity to 30S ribosomal protein Alphaproteobacteria 3 4 0 0

Ribosomal protein S2

[Candidatus Pelagibacter ubique HTCC1062]

(SARI1 cluster)




Rib I protein L3 82% identity to 50S ribosomal protein L3 Alphaproteobacteria 0 6 2
osomar protein L. Candidatus Pelagibacter ubique HTCC1002 SARI1 cluster
g q
Ribosomal protein S4 95% identity to 30S ribosomal protein S4 Alphaproteobacteria 0 1 10
p h Candidatus Pelagibacter ubique HTCC1062 SAR11 cluster
g q
Ribosomal protein S7 98% identity to 30S ribosomal protein S7 Alphaproteobacteria 0 5 1
p [Candidatus Pelagibacter ubique HTCC1062] (SARI1 cluster)
. . 88% identity to 30S ribosomal protein S8 Alphaproteobacteria 0 10 0
Ribosomal protein S8 [Candidatus Pelagibacter ubique HTCC1002] (SARI11 cluster)
. . 97% identity to 30S ribosomal protein S10 Alphaproteobacteria 1 6 0
Ribosomal protein $10 [Candidatus Pelagibacter ubique HTCC1062] (SAR11 cluster)
. . 94% identity to 30S ribosomal protein S12 Alphaproteobacteria 0 7 1
Ribosomal protein 512 Candidatus Pelagibacter ubique HTCC1062 SARI1 cluster
g q
Rib I protein S16 92% identity to 30S ribosomal protein S16 Alphaproteobacteria 0 9 17
osomar protern » Candidatus Pelagibacter ubique HTCC1002 SARI1 cluster
g q
. . 91% identity to 50S ribosomal protein L1 Alphaproteobacteria 0 8 2
Ribosomal protein L1 Candidatus Pelagibacter ubique HTCC1002 SAR11 cluster
g q
Ribosomal protein L2 91% identity to 508 ribosomal protein L2 Alphaproteobacteria 0 4 3
p [Candidatus Pelagibacter ubique HTCC1002] (SARI1 cluster)
o . 85% identity to 50S ribosomal protein L4 Alphaproteobacteria 0 7 2
Ribosomal protein 1.4 [Candidatus Pelagibacter ubique HTCC1062] (SARI1 cluster)
Ribosomal protein L6 100% identity to 50S ribosomal protein L6 Alphaproteobacteria 6 0 0
p [Candidatus Pelagibacter ubique HTCC1062] (SARI1 cluster)
. . 89% identity to 50S ribosomal protein L7/L12 Alphaproteobacteria 0 3 0
Ribosomal protein L7/L12 Candidatus Pelagibacter sp. HTCC7211 SARI1 cluster
g P
90% identity to 50S ribosomal protein L25 . 0 1 7
Ribosomal protein L25 (General stress protein CTC) [Candidatus glgll?lp lr(z;tleuos tt):rc)terla
Pelagibacter ubique HTCC1002]
. . . . Alphaproteobacteria
9 0 2 0
Ribosomal protein S1 92% identity to 308 ribosomal protein S1 (Rhodobacterales,
[Roseobacter sp. MED193]
Roseobacter clade)
. . 100% identity to 30S ribosomal protein S7 Alphaproteobacteria 3 0 0
Ribosomal protein S7 L (Rhodobacterales,
[Roseobacter denitrificans OCh 114]
Roseobacter clade)
. . . . Alphaproteobacteria
o 7 0 0
Ribosomal protein S11 100% identity to 30S ribosomal protein S11 (Rhodobacterales,
[Roseobacter sp. CCS2]
Roseobacter clade)
. . . . Alphaproteobacteria
o 0 3 0
Ribosomal protein L7/L.12 100% 1denj£ ity to 5.05. ribosomal protein L7/L.12 (Rhodobacterales,
[Roseovarius nubinhibens ISM]
Roseobacter clade)
. . . . Alphaproteobacteria
o 9 0 0
Ribosomal protein L7/L.12 100% 1denj£ ity to 5.05. ribosomal protein L7/L.12 (Rhodobacterales,
[Roseovarius nubinhibens ISM]
Roseobacter clade)
. . . . Alphaproteobacteria
o 11 9 0
Ribosomal protein S10 100% identity to 30S ribosomal protein S10 (Rhodobacterales,

[Ruegeria pomeroyi DSS-3]

Roseobacter clade)




Ribosomal protein L14

100% identity to 50S ribosomal protein L14
[Paracoccus denitrificans PD1222]

Alphaproteobacteria
(Rhodobacterales)

Ribosomal protein L22

100% identity to 50S ribosomal protein L22
[Octadecabacter antarcticus 307]

Alphaproteobacteria
(Rhodobacterales,
Roseobacter clade)

Ribosomal protein S1

100% identity to 30S ribosomal protein S1
[Sphingopyxis alaskensis RB2256]

Alphaproteobacteria
(Sphingomonadales)

Ribosomal protein S2

100% identity to 30S ribosomal protein S2
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S3

100% identity to 30S ribosomal protein S3
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S4

100% identity to 30S ribosomal protein S4
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S7

100% identity to 30S ribosomal protein S7
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S8

100% identity to 30S ribosomal protein S8
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S11

100% identity to 30S ribosomal protein S11
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S16

100% identity to 30S ribosomal protein S16
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein L9

100% identity to 50S ribosomal protein L9
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein L2

100% identity to 50S ribosomal protein L2
[Pseudoalteromonas haloplanktis TAC125]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein L4

100% identity to 50S ribosomal protein L4
[Pseudoalteromonas haloplanktis TAC125]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein L1

100% identity to 50S ribosomal protein L1
[Psychromonas ingrahamii 37]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S9

82% identity to 30S ribosomal protein S9
[Glaciecola sp. HTCC2999]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S1

100% identity to 30S ribosomal protein S1
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)

Ribososomal protein .24

100% identity to 50S ribosomal protein S3
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein S5

100% identity to 30S ribosomal protein S5
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)

Ribososomal protein S8

100% identity to 30S ribosomal protein S8
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein L1

100% identity to 50S ribosomal protein L1
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)

Ribosomal protein L3

100% identity to 50S ribosomal protein L3
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)
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Riboso i . i '
somal protein L15 100% identity to 50S ribosomal protein L15 Gamm: i
[Alteromonadales bacterium TW-7] Al Koo ’
Ribososomal protein L7/L12 100% identity to 50S ribosomal protein L7/L12 i 0
[Alteromonadales bacterium TW-7] gillmmapmte()bacreria : ’
— . i : . teromonadales
mal protein L9 100% identity to 50S ribosomal protein L9 Gamm: , i
[Alteromonadales bacterium TW-7] Al e !
Ribososomal protein L14 100% identity to 50S ribosomal protein L14 o) 0
[Alteromonadales bacterium TW-7] (i‘mmaPTOteObaCteria ’
Ribososomal protein L24 100% identity to 50S ribosomal protein L24 o) 0
[Alteromonadales bacterium TW-7] Ei‘illmmapmte()bacwria ’ ’
— ‘ i : . teromonadales
mal protein L16 100% 1.de.nt1ty to 50S ribosomal protein L16 Gamm: , i
[Teredinibacter turnerae T7901] ey ’
Ribosomal protein L1 78% identity to 50S ribos i i 0
. ty to omal protein L1 Gamm: i
[Thioalkalivibrio sp. HL-EbGR7] Chs apr'OtSObaCtena ’
Ribosomal protein S1 79% identity to 30S ribosomal protein S1 —— .
[Oceanospirillum sp. MED92] %mmapmtmbacreria ’ ’
S . : . . ceanospirillales '
mal protein S1 73% 1dent1t.y.t0 30S ribosomal protein S1 Gamm: ) i
[Oceanospirillum sp. MED92] O oy ’ ’
— — : . . ceanospirillales
somal protein S2 77% 1dent1fy.t0 30S ribosomal protein S2 Gamm: ) i
[Oceanospirillum sp. MED92] apr‘{t?ObaCterla !
Ribosomal protein S3 85% identity to 30S ribosomal protein S3 i ;
[Oceanospirillum sp. MED92] proen Gammapr‘{t?ObaCteria !
Ribosomal protein S7 83% identity to 30S ribosomal protein S7 ) ;
[Oceanospirillum sp. MED92] ’ ! Gammapr‘{t?ObaCteria ’
Ribosomal protein LS 85% identity to 50S ribosomal protein L5 e -
[Oceanospirillum sp. MED92] Gammapr({t‘?ObaCteria ’
Ribosomal protein L14 93% identity to 50S ribosomal protein L14 e 2
[Oceanospirillum sp. MED92] Gammapro't?()bacmria ’
Ribosomal protein L15 81% identity to 50S ribosomal protein L15 o 7
[Oceanospirillum sp. MED92] e oy ’
Ribosomal protein S19 89% identi ' Gommaprecn 7
o iden lfy'to 30S ribosomal protein S19 Gamm: i
[Oceanospirillum sp. MED92] O R ’ !
— l : : . . ceanospirillales
somal protein L22 83% 1dent1Fy.to 50S ribosomal protein 1.22 Gam ) i
[Oceanospirillum sp. MED92] mapr‘{t?ObaCterla ’
Ribosomal protein L3 78% identity to 50S ribosomal protein L3 e 4
[Marinomonas mediterranea MMB-1] Gammaprqt‘?ObaCteria ’
Ribosomal protein L10 80% identity to 50S ribosomal protein L10 e .
[Marinomonas mediterraneca MMB-1] Gammaprqt‘?ObaCteria ’
Ribosomal protein 1.20 87% identity to 50S ribosomal protein L20 e 4
[Marinomonas mediterranca MMB-1] Gammapr9tﬁ?0baCTeria ’
Ribosomal protein S10 92% identity to 30S ribo i Gammimmeshin 6
' somal protein S10 Gamm: i
[Marinomonas sp. MWYLI1] R ’
(Oceanospirillales) ’




Ribosomal protein 119 85% identity to 50S ribosomal protein L19 Gammaproteobacteria 4 0
osomal prote [Marinobacter aquaeolei V8] ( Alteromonadales)
81% identity to 50S ribosomal protein L.21 Gammanrotcobacteria 4 0
Ribosomal protein L21 [Marinobacter aquaeolei (strain ATCC 700491 / (Al terofngnea?lalesi
DSM 11845/ VT8)
Ribosomal protein S4 77% identity to 30S ribosomal protein S4 Gammaproteobacteria 16 3
p b [Oceanobacter sp. RED65] (Oceanospirillales)
Ribosomal protein S6 75% identity to 30S ribosomal protein S6 Gammaproteobacteria 4 0
p [Oceanobacter sp. RED65] (Oceanospirillales)
. . 76% identity to 50S ribosomal protein L23 Gammaproteobacteria 17 0
Ribosomal protein .23 [Oceanobacter sp. RED65] (Oceanospirillales)
. . 86% identity to 50S ribosomal protein L13 Gammaproteobacteria 2 0
Ribosomal protein L13 [Chromohalobacter salexigens DSM 3043] (Oceanospirillales)
100% identity to 30S ribosomal protein S3 Gammanroteobacteria 0 0
Ribosomal protein S3 [Escherichia coli O157:H7 EDL933] (likely P .
X (Enterobacteriales)
contaminant)
Ribosomal protein L19 100% identity to 50S ribosomal protein L19 Gammaproteobacteria 0 0
p [Chromohalobacter salexigens DSM 3043] (Oceanospirillales)
100% identity to 30S ribosomal protein S1 . 0 0
. . . . ; Gammaproteobacteria
Ribosomal protein S1 [Klebsiella pneumoniae subsp. pneumoniae .
(Enterobacteriales)
MGH]
R ibosomal protein S4 100% identity to 30S ribosomal protein S4 Gammaproteobacteria 0 0
P [rpsD] [Shigella sonnei (strain Ss046)] (Enterobacteriales)
Ribosomal protein L4 75% identity to 50S ribosomal protein L4/L1 Gammaproteobacteria 9 0
osomal prote [Acinetobacter Iwoffii SH145] (Pseudomonadales)
. . - 65% identity to 50S ribosomal protein L4 Gammaproteobacteria 7 0
Ribosomal protein L4/L 1 family [Acinetobacter johnsonii SH046] (Pseudomonadales)
. . 76% identity to 50S ribosomal protein L18 Gammaproteobacteria 4 0
Ribosomal protein L18 [Acinetobacter baumannii SDF] (Pseudomonadales)
Ribosomal protein S7 100% identity to 30S ribosomal protein S7 Gammaproteobacteria 0 0
p [Pseudomonas aeruginosa PACS2] (Pseudomonadales)
. . 86% identity 30S to ribosomal protein S5 Gammaproteobacteria 17 0
Ribosomal protein $5 [gamma proteobacterium NORS-3] (OMG)
. . 91% identity to 50S ribosomal protein L16 Gammaproteobacteria 3 0
Ribosomal protein L16 [gamma proteobacterium IMCC3088] (unclassified)
Ribosomal protein L11 77% identity to 50S ribosomal protein L11 Gammaproteobacteria 6 0
osomal prote [Reinekea blandensis MED297] (unclassified)
Ribosomal protein S1 85% identity to 30S ribosomal protein S1 Gammaproteobacteria 0 4
P [uncultured SUPOS cluster bacterium] (GSO-EOSA-1)
Ribosomal protein S1 83% identity to 30S ribosomal protein S1 Gammaproteobacteria 0 3
p [uncultured SUPO5 cluster bacterium] (GSO-EOSA-1)
89% identity to 30S ribosomal protein S1 Gammaproteobacteria 4 10

Ribosomal protein S1

[uncultured SUPO5 cluster bacterium]

(GSO-EOSA-1)




Ribosomal protein L1P 81% identity to 50S ribosomal protein L1P Gammaproteobacteria 5 18
0s0 prote [uncultured SUPOS cluster bacterium] (GSO-EOSA-1)
Ribosomal protein L3 77% identity to 50S ribosomal protein L3 Gammaproteobacteria 4 25
p [uncultured SUPOS cluster bacterium] (GSO-EOSA-1)
. . 87% identity to 30S ribosomal protein S2 Gammaproteobacteria 1 5
Ribosomal protein $2 [Candidatus Ruthia magnifica] (GSO-EOSA-1)
. . 81% identity to 30S ribosomal protein S3 Gammaproteobacteria 0 3
Ribosomal protein S3P [Candidatus Ruthia magnifica] (GSO-EOSA-1)
. . 72% identity to 50S ribosomal protein L2 Gammaproteobacteria 1 9
Ribosomal protein L.2 [Candidatus Ruthia magnifica] (GSO-EOSA-1)
. . 71% identity to 50S ribosomal protein L4 Gammaproteobacteria 0 6
Ribosomal protein L4 [Candidatus Ruthia magnifica] (GSO-EOSA-1)
Ribosomal protein S1 56% identity to 30S ribosomal protein S1 Gammaproteobacteria 13 4
0s0 protemn + [marine gamma proteobacterium HTCC2143] (OMG)
Ribosomal protein S7 92% identity to 30S ribosomal protein S7 Gammaproteobacteria 4 0
p [marine gamma proteobacterium HTCC2207] (OMG)
Ribosomal protein S10 100% identity to 30S ribosomal protein S10 Gammaproteobacteria 5 0
p [marine gamma proteobacterium HTCC2207] (OMG)
. . 75% identity to 30S ribosomal protein S17 Gammaproteobacteria 5 0
Ribosomal protein S17 [marine gamma proteobacterium HTCC2143] (OMG)
. . 83% identity to 30S ribosomal protein S18 Gammaproteobacteria 3 0
Ribosomal protein S18 [marine gamma proteobacterium HTCC2148] (OMG)
Ribosomal protein 1.2 85% identity to 50S ribosomal protein L2 Gammaproteobacteria 19 3
0s0 prote [marine gamma proteobacterium HTCC2143] (OMG)
. . 75% identity to 50S ribosomal protein L7/L12 Bacteroidetes 2 0
Ribosomal protein 1.7/1.12 [Flavobacterium psychrophilum JIP02/86] (Flavobacteria)
Ribosomal protein L9 66% identity to 50S ribosomal protein L9 Gammaproteobacteria 5 0
p [marine gamma proteobacterium HTCC2143] (OMGQG)
79% identity to Ribosomal protein S2P Marine Group I 0 3
Ribosomal protein S2P [Nmar_0316] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
87% identity to Ribosomal protein S3 Marine Group 1 0 20
Ribosomal protein S3 [Nmar_0804] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
82% identity to Ribosomal protein S4E Marine Group 1 0 13
Ribosomal protein S4E [Nmar_0798] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
. . 78% identity to Ribosomal protein S4P Marine Group I 0 31
Ribosomal protein S4P . . o Crenarchaeota
[Nmar_0324] [Nitrosopumilus maritimus SCM1] . .
(Nitrosopumilales)
91% identity to Ribosomal protein S5 Marine Group 1 0 16
Ribosomal protein S5P [Nmar_0399] [Nitrosopumilus maritimus (strain Crenarchaeota

SCM1)]

(Nitrosopumilales)




84% identity to Ribosomal protein S7P

Marine Group I

Ribosomal protein S7P [Nmar_0355] [Nitrosopumilus maritimus (strain Crenarchaeota 3 0 0 4
SCM1D)] (Nitrosopumilales)
74% identity to Ribosomal protein S8e Marine Group 1 2 0 0 2
Ribosomal protein S8e [Nmar_0520] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
83% identity to Ribosomal protein S13P Marine Group 1 2 0 0 3
Ribosomal protein S13P [Nmar_0325] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
. . 80% identity to Ribosomal protein L1 Marine Group I 5 0 0 14
Ribosomal protein L1 . . . Crenarchaeota
[Nmar_0382] [Nitrosopumilus maritimus SCM1] . .
(Nitrosopumilales)
. . 87% identity to 30S ribosomal protein L2P Marine Group I 7 0 0 18
Ribosomal protein L2 . . C Crenarchacota
[Nmar_0102] [Nitrosopumilus maritimus SCM1] . .
(Nitrosopumilales)
87% identity to Ribosomal protein L3 Marine Group I 4 0 0 19
Ribosomal protein L3 [Nmar_0809] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
72% identity to Ribosomal protein L4/L1e Marine Group I 6 0 0 43
Ribosomal protein L4P [Nmar_0808] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
77% identity to Ribosomal protein L6 Marine Group I 2 0 0 3
Ribosomal protein L6 [Nmar_0794] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
77% identity to Ribosomal protein L10 Marine Group I 7 0 0 31
Ribosomal protein L10 [Nmar_0381] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
98% identity to Ribosomal protein L12P Marine Group I 3 0 0 3
Ribosomal protein L12P [Nmar_0374] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
87% identity to Ribosomal protein L14P Marine Group 1 3 0 0 3
Ribosomal protein L14b/L23e [Nmar_0800] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
GTP-binding protein
e e . 100% identity to GTP-binding protein [TypA] Alphaproteobacteria 0 10 15 0
GTP-binding protein [Candidatus }f/’elagibacter ubi(%upe HTCC 1%%2] (SE‘R lpl cluster)
o . 67% identity to GTP-binding protein [TypA] Gammaproteobacteria 2 0 0 3
GTP-binding protein [Rmag7036}§;] [ Candidatus Ruthia magnyiltzlca] (GSO-EI())SA-I)
Translation initation factor 2 (IF-2)
100% identity to Translation initiation factor 2 Alphaproteobacteria 0 5 2 0

Translation initiation factor 2

(IF-2) [InfB] [Candidatus Pelagibacter ubique
HTCC1062],

(SARI1 cluster)




93% identity to Translation initiation factor 2

i 0 0 0
Translation initiation factor 2 (IF-2) [InfB] [Candidatus Pelagibacter ubique félglﬁaf lr octleuos tt):rc)terla
HTCC1062]
100% identity to Translation initiation factor 2 Alphaproteobacteria 0 0 1
Translation initiation factor 2 (IF-2) [InfB] [Candidatus Pelagibacter ubique (SgRlp 1 cluster)
HTCC1062]
Translation initiation factor 2 61% identity to Translation initiation factor 2 Gammaproteobacteria 0 0 0
ansiatio ation facto (IF-2) [InfB] [Neptuniibacter caesariensis] (Oceanospirillales)
Translation initiation factor 2 62% identity to Translation initiation factor 2 Gammaproteobacteria 0 0 7
ransiation Inifiation factor (IF-2) [InfB] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
Translation initiation factor 2 91% identity to Translation initiation factor 2 Alphaproteobacteria 0 0 0
(IF-2) [InfB] [Oceanibulbus indolifex HEL-45] (Rhodobacterales)
Translation initiation factor 2 74% identity to Translation initiation factor 2 Gammaproteobacteria 0 0 0
(IF-2) [InfB] [Marinomonas sp. MED121] (Oceanospirillales)
Translation initation factor 2 (a/elF2)
83% identity to Translation initiation factor IF-2, | Marine Group I 0 0 4
Translation initiation factor 2, alpha subunit alpha subunit [Nmar 0077] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
82% identity to Translation initiation factor 2, Marine Group 1 0 0 4
Translation initiation factor 2, gamma subunit | gamma subunit [Nmar_0072] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
Translation elongation factor EF-1 alpha (EF-
14)
86% identity to Translation elongation factor 1- Marine Group 1 15 229 0
Translation elongation factor EF-1 alpha alpha (EF-1 alpha) [Nmar_1034] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
89% identity to Translation elongation factor 1- Marine Group I 0 0 25
Translation elongation factor EF-1 alpha alpha (EF-1 alpha) [Nmar_1034] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Translation elongation factor EF-2 (EF-2)
100% identity to Translation elongation factor Marine Group I 4 30 0
Translation elongation factor EF-2 EF-2 [Nmar_0748] [Nitrosopumilus maritimus Crenarchaeota
SCM1] (Nitrosopumilales)
96% identity to Translation elongation factor EF- | Marine Group I 0 0 16
Translation elongation factor EF-2 2 [Nmar_0748] [Nitrosopumilus maritimus Crenarchaeota
(strain SCM1)] (Nitrosopumilales)

Translation elongation factor G (EF-G)




100% identity to Translation elongation factor G

i 0 0 23 33 0 0
Translation elongation factor G (EF-G) [FusA] [Candidatus Pelagibacter ubique glgll?lp lr(z;tleuos tt):rc)terla
HTCC1062]
95% identity to Translation elongation factor G . 4 5 0 0 6 17
Translation elongation factor G (EF-G) [FusA] [Candidatus Pelagibacter ubique (ASIXIII{IF lr (z;[ﬁlos Iz:rc)terla
HTCC1002]
100% identity to Translation elongation factor G . 0 0 2 1 0 0
Translation elongation factor G (EF-G) [FusA] [Candidatus Pelagibacter sp. (ASIXIII{IF lr (z;[ﬁlos Iz:rc)terla
HTCC7211]
Translation elongation factor G 100% identity to Translation elongation factor G gﬁggﬁ;ﬁ:&?gﬁgna 0 0 11 5 0 0
© (EF-G) [FusA] [Roseobacter sp. SK209-2-6] Roseobacter cla dé)
100% identity to Translation elongation factor G | Alphaproteobacteria 0 0 2 0 0 0
Translation elongation factor G (EF-G) [FusA] [Rhodobacterales bacterium (Rhodobacterales,
HTCC2083] Roseobacter clade)
Translation elongation factor G 100% identity to Translation elongation factor G (ARlﬁhgpngetOE:lC terta 0 0 2 0 0 0
ansiation clongation facto (EF-G) [FusA] [Jannaschia sp. CCS1] Rmzogacfef cl;(;é)
. . . . Alphaproteobacteria
o . . 100% identity to Translation elongation factor G
I'ranslation elongation factor G (EF-G) [FusA] [Roseobacter sp. SK209-2-6] gelj)lizggsstcetfr;fgé) 2 0 11 0 5 0
100% identity to Translation elongation factor G . 0 0 7 0 0 0
Translation elongation factor G (EF-G) [FusA] [Sphingopyxis alaskensis Alphg proteobacteria
(Sphingomonadales)
RB2256]
Translation elongation factor G 85% identity to Translation elongation factor G Gammaproteobacteria 15 7 0 0 41 22
slation clongation factor (EF-G) [FusA] [Glaciecola sp. HTCC2999] (Alteromonadales)
Translation clongation factor G 100% identity to Translation elongation factor G | Gammaproteobacteria 0 0 5 0 0 0
8 (EF-G) [FusA] [Shewanella denitrificans OS217] | (Alteromonadales)
Translation clongation factor G 100% identity to Translation elongation factor G | Gammaproteobacteria 0 0 4 0 0 0
ansiation clongation tacto (EF-G) [FusA] [Moritella sp. PE36] (Alteromonadales)
86% identity to Translation elongation factor G . 2 1 0 0 2 44
Translation elongation factor G (EF-G) [FusA] [uncultured SUPO5 cluster %;n g_l E%rgi(_)]f; cteria
bacterium]
87% identity to Translation elongation factor G .
1 7 0 0 1 27
Translation elongation factor G (EF-G) [FusA] [uncultured SUPOS5 cluster %;n g_l E%rgi(_)]f; cteria
bacterium]
Translation elongation factor Ts (EF-Ts)
Translation elongation factor Ts 100% identity to Translation elongation factor Ts | Alphaproteobacteria 0 0 4 0 0 0
s (EF-Ts) [Tsf] [Sphingopyxis alaskensis RB2256] | (Sphingomonadales)
67% identity to Translation elongation factor Ts Gammaproteobacteria 0 3 0 0 0 10

Translation elongation factor Ts

(EF-Ts) [Tsf] [Candidatus Ruthia magnifica]

(GSO-EOSA-1)

Translation elongation factor Tu (EF-Tu)




88% identity to Translation elongation factor Tu

i 20 20 0 0 55 89
Translation elongation factor Tu (EF-Tu) [Tuf] [Candidatus Pelagibacter ubique glgll?lp lr(z;tleuos tt):rc)terla
HTCC1062]
86% identity to Translation elongation factor Tu .
1 3 0 0 1 9
Translation elongation factor Tu (EF-Tu) [Tuf] [Candidatus Pelagibacter sp. (ASIXIII{IF lr (z;[ﬁlos Iz:rc)terla
HTCC7211]
100% identity to Translation elongation factor Tu .
1 2 0 0 1 4
Translation elongation factor Tu (EF-Tu) [Tuf] [Candidatus Pelagibacter ubique (ASIXIII{IF lr (z;[ﬁlos Iz:rc)terla
HTCC1002]
. L 82% identity to Translation elongation factor Tu Alphaproteobacteria 2 2 0 0 3 2
Translation elongation factor Tu . (Rhodobacterales,
(EF-Tu) [Tuf] [Octadecabacter antarcticus 307] Roseobacter clade)
Translation clongation factor Tu 100% identity to Translation elongation factor Tu | Alphaproteobacteria 0 0 7 0 0 0
8 (EF-Tu) [Tuf] [Sphingopyxis alaskensis RB2256] | (Sphingomonadales)
Translation el tion factor T 100% identity to Translation elongation factor Tu | Gammaproteobacteria 0 0 3 0 0 0
ansiation clongation factor fu (EF-Tu) [Tuf] [Shewanella amazonensis SB2B] (Alteromonadales)
Translation elongation factor T 100% identity to Translation elongation factor Tu | Gammaproteobacteria 0 0 17 0 0 0
gatt v EF-Tu) [Tuf] [Moritella sp. PE36 Alteromonadales
P
Translation elongation factor Tu 100% identity to Translation elongation factor Tu | Gammaproteobacteria 0 0 1 1 0 0
g (EF-Tu) [Tuf] [Colwellia psychrerythraea 34H] (Alteromonadales)
100% identity to Translation elongation factor Tu .
0 0 5 0 0 0
Translation elongation factor Tu (EF-Tu) [Tuf] [4llochromatium vinosum DSM Gammaprpteobacterla
180] (Chromatiales)
Translation elongation factor Tu 83% identity to Translation elongation factor Tu | Gammaproteobacteria 2 1 0 0 12 4
g (EF-Tu) [Tuf] [Neptuniibacter caesariensis) (Oceanospirillales)
Translation elongation factor T 100% identity to Translation elongation factor Tu | Gammaproteobacteria 0 0 0 7 0 0
ton elongat or lu (EF-Tu) [Tuf] [Alcanivorax borkumensis SK2] (Oceanospirillales)
PYAERIVE - -
N . ) B 100% identity to Traqslatlon elongaFlon factor Tu Gammaproteobacteria 0 0 25 14 0 0
I'ranslation elongation factor Tu (EF-Tu) [Tuf] [Klebsiella pneumoniae subsp. (Enterobacteriales)
pneumoniae MGH 78578] © s
Translation elongation factor Tu 100% identity to Translation elongation factor Tu | Gammaproteobacteria 0 0 0 3 0 0
8 (EF-Tu) [Tuf] [Coxiella burnetii] (Legionellales)
YRR PV - -
' o 90% identity to Translation elqngatlon factor Tu Gammaproteobacteria 4 1 0 0 8 4
Translation elongation factor Tu (EF-Tu) [Tuf] [uncultured marine gamma (unclassified)
proteobacterium EB000-45B06] uneass
EYAEF PV - -
) ) 92% identity to Translation elongation factor Tu Gammaproteobacteria 3 1 0 0 10 2
Translation elongation factor Tu (EF-Tu) [Tuf] [uncultured gamma (unclassified)
protecbacterium HF0010 16J05] unclassthe
Translation clongation factor Tu 86% identity to Elongation factor Tu 2 (EF-Tu 2) | Gammaproteobacteria 8 16 0 0 19 96
g [Tuf2] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
YA - -
) ) 89% identity to Trapslatlon elongation factqr Tu Gammaproteobacteria 2 1 0 0 4 1
Translation elongation factor Tu (EF-Tu) [Tuf] [marine gamma proteobacterium (OMG)
HTCC2143]
Translation elongation factor Tu 100% identity to Translation elongation factor Tu | Bacteroidetes 0 0 3 1 0 0
8 (EF-Tu) [Tuf] [Polaribacter sp. MED152] (Flavobacteria)




Aspartyl-tRNA synthetase (EC 6.1.1.12)

71% identity to Aspartyl-tRNA synthetase Gammaproteobacteria 8
Aspartyl-tRNA synthetase [AspS] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
Glutamyl-tRNA reductase (EC 1.2.1.70)

76% identity to Glutamyl-tRNA reductase Marine Group 1 10
Glutamyl-tRNA reductase [HemA] [Nmar_0265] [Nitrosopumilus Crenarchaeota

maritimus (strain SCM1)] (Nitrosopumilales)
Lysyl-tRNA synthetase (EC 6.1.1.6)

100% identity to Lysyl-tRNA synthetase [LysS] Marine Group I 0
Lysyl-tRNA synthetase [Nmar_0578] [Nitrosopumilus maritimus (strain Crenarchaeota

SCM1)] (Nitrosopumilales)
Phenylalanyl-tRNA synthetase (EC 6.1.1.20)

100% identity to Phenylalanyl-tRNA synthetase Gammaproteobacteria 13
Phenylalanyl-tRNA synthetase, beta subunit beta subunit [PheT] [Rmag_0642] [Candidatus P .

. - (GSO-EOSA-1)

Ruthia magnifica]

91% identity to Phenylalanyl-tRNA synthetase . 3
Phenylalanyl-tRNA synthetase, beta subunit [PheT] [Candidatus Pelagibacter ubique gl/zl}?lp lr Octleuos tt):rc)terla

HTCC1002]
Prolyl-tRNA synthetase (EC:6.1.1.15)

100% identity to Prolyl-tRNA synthetase [ProS] Alphaproteobacteria 0
Prolyl-tRNA synthetase [ Candidatus Pelagibacter ubique HTCC1062] (SAR!1 cluster)
Seryl-tRNA synthetase (EC 6.1.1.11)

75% identity to Seryl-tRNA synthetase [SerS] Gammaproteobacteria 2
Seryl-tRNA synthetase [Rmag_1008] [Candidatus Ruthia magnifical (GSO-EOSA-1)
Valyl-tRNA synthetase (EC 6.1.1.9)

75% identity to Valyl-tRNA synthetase [ValS] Marine Group 1 4
Valyl-tRNA synthetase [Nmar_1477] [Nitrosopumilus maritimus (strain Crenarchaeota

SCM1)]

(Nitrosopumilales)




Trigger factor

Trisser factor 100% identity to Trigger factor (TF) [Tig] Alphaproteobacteria 1 0 1 5 0
128 o [ Candidatus Pelagibacter ubique HTCC1062] (SARI1 cluster)
Trieser factor 92% identity to Trigger factor (TF) [Tig] Alphaproteobacteria 0 0 0 0 0
8 [ Candidatus Pelagibacter ubique HTCC1002] (SARI1 cluster)
. 100% identity to Trigger factor (TF) [Tig] Gammaproteobacteria | 4 0 5 0 0
Trigger factor [Moritella sp. PE36] (Alteromonadales)
. 52% identity to Trigger factor (TF) [Tig] Gammaproteobacteria | 0 1 0 0 1
Trigger factor [Marinomonas sp. (strain MWYL1)] (Oceanospirillales)
Peptidylprolyl isomerase (PpiC-type)
YR = —— —
Peptidyl-prolyl cis-trans isomerase (PpiC- grggfi;gi?;?;eto[ 51,) p;lgl tzpe;?::llssylies?iyl o Alphaproteobacteria 2 0 2 0 0
type) RB2256] PINEOPY. (Sphingomonadales)
YT P = —— —
Peptidyl-prolyl cis-trans isomerase (PpiC- ?rirjus licslgrrlr?e?a;(e) ?Rpiga;y%zggﬁ)t[lgzlndp;;‘ll};;w Gammaproteobacteria | 0 3 0 0 7
type) Ruthia magnifica] - (GSO-EOSA-)
Peptidylprolyl isomerase (FKBP-type)
YR - - - -
Peptidylprolyl cis-trans isomerase (FKBP- 86% identity to Peptld.ylprolyl isomerase ].:KBP Marine Group I 0 16 0 0 65
type) type [Nmar_1730] [Nitrosopumilus maritimus Crenarchaeota
ype (strain SCM1)] (Nitrosopumilales)
DnaK chaperonin
DnakK 100% identity Chaperone protein DnaK Alphaproteobacteria 10 0 38 21 0
[Candidatus Pelagibacter ubique HTCC1062] (SARI1 cluster)
87% identity to Chaperone protein DnaK Alphaproteobacteria 6 0 49 20 0
DnaK . (Rhodobacterales,
[Octadecabacter antarcticus 307]
Roseobacter clade)
40% identity to Chaperone protein DnaK Alphaproteobacteria 0 3 0 0 11
DnaK X (Rhodobacterales,
[Oceanicola granulosus HTCC2516]
Roseobacter clade)
DnaK 100% identity to Chaperone protein DnaK Alphaproteobacteria 2 0 5 0 0
[Sphingopyxis alaskensis RB2256] (Sphingomonadales)
86% identity to Chaperone protein DnaK Gammaproteobacteria | 0 2 0 0 2
[Marinomonas sp. (strain MWYL1)] (Oceanospirillales)
DnaK 80% identity to Chaperone protein DnaK Gammaproteobacteria | 0 0 0 0 0
a [Marinomonas sp. (strain MWYL1)] (Oceanospirillales)
DnaK 80% identity to Chaperone protein DnaK Gammaproteobacteria | 0 7 0 0 25

[Candidatus Ruthia magnifica]

(GSO-EOSA-1)




Marine Group I

DnaK 86% identity to Chaperone protein DnaK Crenarchacota 0 0 0 13 0 0 0 62
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
DnaK 89% identity to Chaperone protein DnaK gzﬂz:cgsggg ! 0 0 0 4 0 0 0 6
[Nitrosopumilus maritimus (strain SCM1)] - .
(Nitrosopumilales)
GroEL chaperonin
92% identity to GroEL protein (Chaperonin) . 0 0 23 21 0 0 93 60
GroEL (Protein Cpn60) [GroL] [Candidatus gﬁﬁ‘{‘f{ "th"l:arc)te“a
Pelagibacter ubique HTCC1062] uste
100% identity to GroEL protein (Chaperonin) . 2 3 0 0 7 5 0 0
GroEL (Protein Cpn60) [GroL] [Candidatus (Aslglllf lp 1r Octlelf lz:;:)terla
Pelagibacter ubique HTCC1062] s
85% identity to GroEL protein (Chaperonin) . 0 0 2 1 0 0 5 1
GroEL (Protein Cpn60) [GroL] [Candidatus (Aslglllf lp 1r Octlelf lz:;:)terla
Pelagibacter ubique HTCC1062] S
YA - - -
58% 1dent1ty to GroEL protein .(Chaperonm) Alphaproteobacteria 0 0 2 0 0 0 2 0
GroEL (Protein Cpn60) [GroL] [Candidatus (SAR11 cluster)
Pelagibacter ubique HTCC1062]
o - - -
81% 1dent1ty to GroEL protein .(Chaperonm) Alphaproteobacteria 0 0 2 1 0 0 10 3
GroEL (Protein Cpn60) [GroL] [Candidatus (SAR11 cluster)
Pelagibacter ubique HTCC1062]
73% identity to GroEL protein (Chaperonin) . 1
GroEL (Protein Cpn60) [GroL] [Candidatus gg};lf lr Octleuos tt):rc)terla 0 0 3 S 0 0 6 0
Pelagibacter ubique HTCC1062]
100% identity to GroEL protein (Chaperonin) Alphaproteobacteria 15 14 0 0 120 91 0 0
GroEL (Protein Cpn60) [GroL] [Ruegeria pomeroyi (Rhodobacterales,
DSS-3] Roseobacter clade)
100% identity to GroEL protein (Chaperonin) Alphaproteobacteria 3 4 0 0 14 20 0 0
GroEL (Protein Cpn60) [GroL] [Rhodobacterales (Rhodobacterales,
bacterium HTCC2150] Roseobacter clade)
100% identity to GroEL protein (Chaperonin) . 0 3 0 0 0 17 0 0
GroEL (Protein Cpn60) [GroL] [Rhodobacter gﬁggﬂgj&?ﬁ:{‘a
sphaeroides ATCC 17029]
100% identity to GroEL protein (Chaperonin) Alphaproteobacteria 1 2 0 0 17 16 0 0
GroEL (Protein Cpn60) [GroL] [Roseovarius (Rhodobacterales,
nubinhibens ISM] Roseobacter clade)
100% identity to GroEL protein (Chaperonin) Alphaproteobacteria 2 3 0 0 8 9 0 0
GroEL (Protein Cpn60) [GroL] [Oceanicola granulosus (Rhodobacterales,
HTCC2516] Roseobacter clade)
TP - -
) 100% '1dent1ty to GroEL protein .(Cha'peromn) | Alphaproteobacteria 2 2 0 0 5 13 0 0
GroEL (Protein Cpn60) [GroL] [Oceanicaulis alexandrii hodob )
HTCC2633] (Rhodobacterales)
GroEL 100% identity to GroEL protein (Chaperonin) Alphaproteobacteria 5 0 0 0 21 0 0 0
0 (Protein Cpn60) [GroL] [Rhodobacterales (Rhodobacterales,




bacterium HTCC2255]

Roseobacter clade)

Alphaproteobacteria

o) A . . 2 11
(i conity (oo s o | (Rt ‘
) Roseobacter clade)

100% identity to GroEL protein (Chaperonin) Alphaproteobacteria 2 6 6
GroEL (Protein Cpn60) [GroL] [Loktanella (Rhodobacterales,

vestfoldensis SKAS53] Roseobacter clade)

90% identity to GroEL protein (Chaperonin) Alphaproteobacteria 0 0 0
GroEL (Protein Cpn60) [GroL] [Roseobacter litoralis (Rhodobacterales,

Och 149] Roseobacter clade)

100% identity to GroEL protein (Chaperonin) Alphaproteobacteria 2 4 7
GroEL (Protein Cpn60) [GroL] [Rhodobacterales (Rhodobacterales,

bacterium HTCC2083] Roseobacter clade)

100% identity to GroEL protein (Chaperonin) . 10 40 13
GroEL (Protein Cpn60) [GroL] [Sphingopyxis @pﬁfrgfﬁﬁﬁiﬁﬁi} :

alaskensis RB2256] phing

100% identity to GroEL protein (Chaperonin) . 3 7 31
GroEL (Protein Cpn60) [GroL] [Magnetococcus sp. gfillzps)g%zc:it))acterla .

(strain MC-1)]

100% identity to GroEL protein (Chaperonin) . 0 0 7
GroEL (Protein Cpn60) [GroL] [Gluconacetobacter gﬁgzﬁg"iﬁ?ﬁ;’;‘;ﬂa

diazotrophicus PAl 5] P

88% identity to GroEL protein (Chaperonin) . 1 4 7
GroEL (Protein Cpn60) [GroL] [Magnetospirillum gﬁgzﬁg"iﬁ?ﬁ;’;‘;ﬂa

magneticum (strain AMB-1/ ATCC 700264)] P

100% identity to GroEL protein (Chaperonin)
GroEL (Protein Cpn60) [GroL] [Parvularcula Alphaproteobacteria 1 4 17

ro bermudensis (strain ATCC BAA-594 / (Parvarculales)

HTCC2503 / KCTC 12087)]

100% identity to GroEL protein (Chaperonin) . 1 4 2
GroEL (Protein Cpn60) [GroL] [Rhizobium loti Eﬁi?;fg?;; (;g)acterla 8

(Mesorhizobium loti)]

100% identity to GroEL protein (Chaperonin) . 2 24
GroEL (Protein Cpn60) [GroL] [Azorhizobium ﬁi?;gg?;; (;t))acterla 5

caulinodans ORS 571]

100% identity to GroEL protein (Chaperonin) . 2 1 1
GroEL (Protein Cpn60) [GroL] [Mesorhizobium sp. gﬁ?;ﬁ;{;ﬁ (;t))acterla 0

BNC1]

100% identity to GroEL protein (Chaperonin) . 1 4 2
GroEL (Protein Cpn60) [GroL] [Aurantimonas gﬁ?;ﬁ;{;ﬁ (;t))acterla

manganoxydans SI85-9A1]

100% identity to GroEL protein (Chaperonin) . 2 2 0
GroEL (Protein Cpn60) [GroL] [Ochrobactrum gﬁ?j‘f&";‘g’mena

thiophenivorans]

100% identity to GroEL protein (Chaperonin) . 4 14 31
GroEL (Protein Cpn60) [GroL] [Salmonella enterica %ﬁgjﬁ;g::ﬁzfe cst)e na .

subsp. enterica serovar Newport str. SL254]




100% identity to GroEL protein (Chaperonin)

i 0 0 6 5 0 0

GroEL (Protein Cpn60) [GroL] [Escherichia coli 536] Gammag’“’te‘?bf“ena

(likely contaminant) (Enterobacteriales)

100% identity to GroEL protein (Chaperonin) . 21 11 0 0 1o 58
GroEL (Protein Cpn60) [GroL] [Pseudomonas Gam“(;apr"te‘g’*im“a

aeruginosal (Pseudomonadales)

73% identity to GroEL protein (Chaperonin) . 4 5 0 0 I .
GroEL (Protein Cpn60) [GroL] [Pseudomonas putida Gammaproteobacteria

(strain GB-1)] (Pseudomonadales)

70% identity to GroEL protein (Chaperonin) . 3 0 0 0 . )
GroEL (Protein Cpn60) [GroL] [Cellvibrio japonicus Gammaprotcobacteria

(strain Uedal07) (Pseudomonadales)

79% identity to GroEL protein (Chaperonin) . 10 15 0 0 2 =3
GroEL (Protein Cpn60) [GroL] [Candidatus Ruthia Gammaproteobacteria 5

magnifica] (GSO-EOSA-1)

100% identity to GroEL protein (Chaperonin) . 0 0 s M 0 )
GroEL (Protein Cpn60) [GroL] [marine gamma %ﬁr(l}l; proteobacteria

proteobacterium HTCC2207]

87% identity to GroEL protein (Chaperonin) . 3 . 0 0 s |
GroEL (Protein Cpn60) [GroL] [gamma proteobacterium %ﬁrg; proteobacteria

HTCC2207]

87% identity to GroEL protein (Chaperonin) . . 0 0 5 0 0 0
GroEL (Protein Cpn60) [GroL][Helicobacter pullorum Fg:i%?ﬁ’;%f;giggga

MIT 98-5489]

71% identity to GroEL protein (Chaperonin) 0 10 0 0 0 ”
GroEL (Protein Cpn60) [GroL] [Candidatus Nitrospira Nitrospirae

defluvii]

80% identity to GroEL protein (Chaperonin) . 1 1 1
GroEL (Protein Cpn60) [GroL] [Dokdonia donghaensis gﬁ;{e;gﬁi:;sa) 0 0 0 3 5

MED134]

100% identity to GroEL protein (Chaperonin) .
GroEL (Protein Cpn60) [Cytophaga hutchinsonii ATCC Bacter01dete§ 0 0 0 3 0 0

33406] (Flavobacteria)

76% identity to GroEL protein (Chaperonin) . ) 4
GroEL (Protein Cpn60) [GroL] [Polaribacter sp. gﬁz;eorg;i:zisa) 0 0 0 0

MED152]

100% identity to GroEL protein (Chaperonin)
GroEL (Protein Cpn60) [GroL] [Nitrosospira Betaproteobacteria 0 0 6 26 0 1}

multiformis (strain ATCC 25196 / NCIMB (Nitrosomonadales)

11849)]

100% identity to GroEL protein (Chaperonin) . 0 0 5 28 0 )
GroEL (Protein Cpn60) [GroL] [Aromatoleum gf}tlaljir Oteg}’;“‘;“a

aromaticum EbN1] odocyclales

100% identity to GroEL protein (Chaperonin) . 0 0 14 » 0 )
GroEL (Protein Cpn60) [GroL] [Oxalobacter formigenes Betap roteobgcterla

(Burkholderiales)

HOXBLS]




100% identity to GroEL protein (Chaperonin)

i 0 67 0 0
GroEL (Protein Cpn60) [GroL] [Haliangium ochraceum g\ilta[())zc;t:é);:;ena
DSM 14365] X
100% 'identity to GroEL protein (Chaperonin) Epsilonproteobacteria 0 0 0 0
GroEL (Protein Cpn60) [GroL] [Campylobacter (Campylobacterales)
concisus 13826] Py
95% i@entity to GroEL protein (ChaperoTlin) Bacteria? 0 5 0 0
GroEL (Protein Cpn60) [GroL] [uncultured marine (unclassified)
microorganism HF4000 ANIW137115]
GroES chaperonin
100% identity to GroES protein (Chaperonin) . 0 0 7 0
GroES (Protein Cpnl0) [GroS] [Candidatus Pelagibacter (Aslglllf lp 1r Octfuos lz:;:)terla
ubique HTCC1002]
74% identity to GroES protein (Chape.ronin) Gammaproteobacteria 1 0 1 1
GroES (Protein Cpnl0) [GroS] [Oceanospirillum sp. (Oceanospirillales)
MED92] P
Hsp90 / HtpG (Heat shock protein 90)
Hsp90 71i %kidenttity t%C%%pF?HZPJOEeiHRHE.G / Heat Gammaproteobacteria 6 0 0 11
sp' shock protein Hsp andidatus Ruthia i N
magnifical (GSO-EOSA-1)
100% identity to Chaperone protein HtpG / Heat | Alphaproteobacteria 0 0 0 0
Hsp90 shock protein Hsp90 [Rhodobacterales bacterium | (Rhodobacterales,
HTCC2255] Roseobacter clade)
68% identity to Chaperone protein HtpG / Heat
Hsp90 shock protein Hsp90 [Saccharophagus Gammaproteobacteria 1 0 5 1
P degradans (strain 2-40 / ATCC 43961 / DSM (Alteromonadales)
17024)]
Cpn60 (Thermosome)
82% identity to Thermosome/Cpn60 Marine Group I 15 0 0 69
Cpn60 [Nmar_1577] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
86% identity to Thermosome/Cpn60 Marine Group I 5 0 0 16
Cpn60 [Nmar_1792] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
100% identity to Thermosome/Cpn60 Marine Group I 12 0 0 52
Cpn60 [Nmar_1792] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
100% identity to Thermosome/Cpn60 Marine Group I 4 0 0 3
Cpn60 [Nmar_1577] [Nitrosopumilus maritimus (strain Crenarchaeota

SCM1)]

(Nitrosopumilales)




94% identity to Thermosome/Cpn60

Marine Group I

3 7
Cpn60 [Nmar_1577] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1D)] (Nitrosopumilales)
AAA family ATPase
. 100% identity to AAA ATPase (MoxR-like) Gammaproteobacteria 2 3
AAA family ATPase [marine gamma proteobacterium HTCC2080] (unclassified)
. 100% identity to ATPase AAA-2 / ClpB Alphaproteobacteria 0 0
AAA family ATPase chaperone [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
89% identity to AAA family ATPase, CDC48 Marine Group 1 26 117
AAA family ATPase subfamily [Nmar_0101] [Nitrosopumilus Crenarchaeota
maritimus (strain SCM1)] (Nitrosopumilales)
100% identity to ATPase AAA-2 . 0 0
ATPase AAA-2 [Trichodesmium erythraeum (strain IMS101) Cyanobacteria
RubisCO, post-translational activation
CbbQ/NirQ/NorQ family protein: ATPase 30% identity to CbbQ-1 protein [ Thiomicrospira | Gammaproteobacteria 5 21
chaperone crunogena (strain XCL-2)] (Thiotrichales)
PROTEOLYSIS
Proteasome complex (EC 3.4.25.1)
100% identity to Proteasome endopeptidase Marine Group 1 3 6
Proteasome, alpha subunit complex, alpha subunit [PsmA] [Nmar 1314] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
82% identity to Proteasome endopeptidase Marine Group I 2 3
Proteasome, alpha subunit complex, alpha subunit [PsmA] [Nmar_1314] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
83% identity to Proteasome endopeptidase Marine Group I 2 3
Proteasome, alpha subunit complex, alpha subunit [PsmA] [Nmar 0811] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
85% identity to Proteasome endopeptidase Marine Group I 2 3
Proteasome, beta subunit complex, beta 1 subunit [PsmB1] [Nmar 0694] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Leucyl aminopeptidase (EC 3.4.11.1)
- o 100% identity to Leucyl aminopeptidase [PepA] Alphaproteobacteria 0 0
Leucyl aminopeptidase [Candidatus Pelagibacter ubique HTCC1062] (SARI11 cluster)
. . 70% identity to Leucyl aminopeptidase [PepA] Gammaproteobacteria 0 0
Leucyl aminopeptidase [Neptuniibacter caesariensis) (Oceanospirillales)




L | ami (id 59% identity to Leucyl aminopeptidase [PepA] Gammaproteobacteria 0 0
eucy’ aminopeptidase [Rmag_0211] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
100% identity to Leucyl aminopeptidase [PepA] Marine Group 1 10 0
Leucyl aminopeptidase [Nmar_0296] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
PepF/M3 family oligoendopeptidase
100% identity to Oligoendopeptidase, pepF/M3 Marine Group 1 9 0
PepF/M3 family oligoendopeptidase family [Nmar_1177] [Nitrosopumilus maritimus Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Peptidase M1 membrane alanine
aminopeptidase
YA - - - -
Peptidase M1 membrane alanine 68 A) 1dent1§y to Peptidase M1 membrane algmne Marine Group I 0 0
. fid aminopeptidase [Nmar_0957] [Nitrosopumilus Crenarchaeota
aminopeptidase maritimus (strain SCM1)] (Nitrosopumilales)
Peptidase M10
. 66% identity to Peptidase M10 [Cupriavidus Betaproteobacteria 0 10
Peptidase M10 taiwanensis (strain R1/ LMG 19424) (Burkholderiales)
Clp protease
- 76% identity to ATP-binding protease Gammaproteobacteria 0 2
ATP-binding protease component ClpA component ClpA [Neptuniibacter caesariensis) (Oceanospirillales)
Carboxyl-terminal protease (EC 3.4.21.102)
VA - - - -
] 57 A)vldel’ltlty to Periplasmic protease / Carboxyl Gammaproteobacteria 0 0
Carboxyl-terminal protease terminal protease [Rmag_0620] [Candidatus
. . (GSO-EOSA-1)
Ruthia magnifica]
FtsH metalloprotease (EC 3.4.24.-)
o/ 1 1 1 -
100% 1dent1.ty to Zinc ds:pendent metalloprotease Alphaproteobacteria 5 0
FtsH metalloprotease FtsH [Candidatus Pelagibacter ubique (SARI1 cluster)
HTCC1062]
FisH metalloprot 50% identity to Zinc-dependent metalloprotease Gammaproteobacteria 0 2
s ctalloprotease FtsH [Neptuniibacter caesariensis) (Oceanospirillales)

HfIKC membrane complex/ SPFH domain /
Band 7 family




HAC 76% identity to Membrane proteinase HfIC Alphaproteobacteria 11 12 24 30
[Candidatus Pelagibacter ubique HTCC1002] (SAR11 cluster)
HAC 85% identity to Membrane proteinase HfIC Alphaproteobacteria 8 9 17 29
[Candidatus Pelagibacter ubique HTCC1002] (SAR11 cluster)
HAC 75% identity to Membrane proteinase HfIC Alphaproteobacteria 2 0 2 0
[Candidatus Pelagibacter ubique HTCC1002] (SARI1 cluster)
HAC 75% identity to Membrane proteinase HfIC Alphaproteobacteria 2 2 2 4
[Candidatus Pelagibacter ubique HTCC1002] (SARI11 cluster)
79% identity to Membrane proteinase HfIC Alphaproteobacteria 5 0 15 0
HfIC [Roseobacter sp. GAII01] (Rhodobacterales,
i Sp- Roseobacter clade)
HAC 61% identity to Membrane proteinase HfIC Gammaproteobacteria 2 4 6 15
[Rmag_0533] [Candidatus Ruthia magnifica] (GSO-EOSA-1)
HAC 75% identity to Membrane proteinase HfIC Gammaproteobacteria 2 2 3 14
[Candidatus Vesicomyosocius okutanii] (GSO-EOSA-1)
HAK 56% identity to Proteinase HfIK [Rmag_0534] Gammaproteobacteria 0 3 0 10
[Candidatus Ruthia magnifica] (GSO-EOSA-1)
HAIK 58% identity to Proteinase HfIK [Rmag_0534] Gammaproteobacteria 0 8 0 18
[Candidatus Ruthia magnifica] (GSO-EOSA-1)
. . . Alphaproteobacteria
9 2 1
HIK ;325 % 1<1:1)enttlty Sto]Protemase HfIK [uncultured (Rhodobacterales, 6 3
oseobacter sp Roseobacter clade)
HAK 62% identity to Proteinase HfIK [Neptuniibacter | Gammaproteobacteria 1 4 35 5
caesariensis] (Oceanospirillales)
. . . 82% identity to SPFH domain / Band 7 family Gammaproteobacteria 2 0 2 0
SPFH domain / Band 7 family protein protein [Pseudoalteromonas tunicata D2] (Alteromonadales)
YR - -
) ) ) 38% _1dent1ty to .SPFH domain / B?nd 7 family Alphaproteobacteria 0 3 0 21
SPFH domain / Band 7 family protein protein [Mesorhizobium opportunistum (Rhizobiales)
WSM2075]
76% identity to SPFH domain / Band 7 family Marine Group I 0 4 0 16
SPFH domain / Band 7 family protein protein [Nmar 0825] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
64% identity SPFH domain / Band 7 family Marine Group I 0 5 0 31
SPFH domain / Band 7 family protein protein [Nmar 0825] [Nitrosopumilus Crenarchaeota
maritimus| (Nitrosopumilales)
La protease
La protease 100% identity to ATP-dependent protease La Alphaproteobacteria 0 0 0 0
p [Candidatus Pelagibacter ubique HTCC1002] (SAR11 cluster)
75% identity to ATP-dependent protease La Gammaproteobacteria 0 2 0 4

La protease

[Rmag_0208] [Candidatus Ruthia magnifica]

(GSO-EOSA-1)




Zn-dependent protease

58% identity to Secreted Zn-dependent protease

Marine Group I

0 7
Zn-dependent protease [Nmar_0467] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
67% identity to Secreted Zn-dependent protease Marine Group I 0 12
Zn-dependent protease [Nmar_0467] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
CELL STRUCTURE
Rod shape-determining protein MreB
100% identity to Rod shape-determining protein . 5 0
Rod shape-determining protein MreB MreB [Candidatus Pelagibacter ubique (Aslgllléllp lr (Z:tﬁlos li:rc)terla
HTCC1062]
.. . 87% identity to Rod shape-determining protein Gammaproteobacteria 0 0
Rod shape-determining protein MreB MreB [Oceanospirillum sp. MED92] (Oceanospirillales)
82% identity to Rod shape-determining protein . 0 4
Rod shape-determining protein MreB MreB [Rmag_0794] [Candidatus Ruthia Gammaprotcobacteria
. (GSO-EOSA-1)
magnifica]
HYPOTHETICAL PROTEINS
Epimerase/dehydratase, NAD-dependent
67% identity to NAD-dependent Marine Group I 0 4
Epimerase/dehydratase, NAD-dependent epimerase/dehydratase [Nmar_0977] Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Fumarylacetoacetate (FAA) hydrolase family
protein
. 71% identity to Fumarylacetoacetate (FAA) Marine Group 1 0 12
F;l;l:;;ylacetoacetate (FAA) hydrolase family hydrolase family protein [Nmar 0310] Crenarchaeota
protel [Nitrosopumilus maritimus (strain SCM1)] (Nitrosopumilales)
Monooxygenase, flavin-dependent
YA - - -
Luciferase-like monooxygenase/ Coenzyme 100% identity to Luciferase family protein Marine Group I
Coenzyme F420-dependent N5,N10-methylene 13 0
F420-dependent NS,N10-methylene tetrahydromethanopterin reductase [Nmar_1109] Crenarchacota
tetrahydromethanopterin reductase Y P o (Nitrosopumilales)

[Nitrosopumilus maritimus (strain SCM1)]




PfkB family carbohydrate kinase

82% identity to PfkB domain protein Marine Group I 7 39
PfkB family carbohydrate kinase [Nmar_1745] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
Trans-sialidase
- 47% identity to Trans-sialidase [Nmar_0559] Marine Group I 5 29
Trans-sialidase | . . - Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] . .
(Nitrosopumilales)
- 53% identity to Trans-sialidase [Nmar 0559] Marine Group I 2 3
Trans-sialidase . . " - Crenarchaeota
[Nitrosopumilus maritimus (strain SCM1)] . .
(Nitrosopumilales)
UbiD family decarboxylase
87% identity to UbiD family decarboxylase Marine Group 1 2 2
UbiD family decarboxylase [Nmar_1597] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
86% identity to UbiD family decarboxylase Marine Group I 2 2
UbiD family decarboxylase [Nmar_0555] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
TPR (tetratricopeptide) proteins
. 100% identity to Tetratricopeptide TPR_2 potein | Alphaproteobacteria 0 0
TPR-repeat protein [Sphingopyxis alaskensis RB2256] (Sphingomonadales)
. 35% identity to Tetratricopeptide repeat protein . . 0 0
TPR-repeat protein [Acidobacteria bacterium (strain Ellin345)] Actinobacteria
73% identity to Tetratricopeptide TPR_2 repeat Marine Group 1 12 30
TPR-repeat protein protein [Nmar_0681] [Nitrosopumilus maritimus | Crenarchaeota
(strain SCM1)] (Nitrosopumilales)
Radical SAM domain proteins
100% identity to Radical SAM domain protein Marine Group I 0 0
Radical SAM domain protein [Nmar_0115] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
90% identity to Radical SAM domain protein Marine Group I 2 5
Radical SAM domain protein [Nmar_1388] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
93% identity to Radical SAM domain protein Marine Group I 4 9
Radical SAM domain protein [Nmar_0336] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)




Other hypothetical proteins

Hypothetical protein (no signal peptide)

88% identity to Putative uncharacterized protein
[Candidatus Pelagibacter ubique HTCC1002]

Alphaproteobacteria
(SARI1 cluster)

Hypothetical protein (signal peptide)

52% identity to Putative uncharacterized protein
[Rmag_0260] [ Candidatus Ruthia magnifica]

Gammaproteobacteria
(GSO-EOSA-1)

Hypothetical protein (signal peptide)

48% identity to Putative uncharacterized protein
[Rmag_0260] [Candidatus Ruthia magnifica]

Gammaproteobacteria
(GSO-EOSA-1)

Hypothetical protein (signal peptide)

42% identity to Putative uncharacterized protein
[Gluconacetobacter diazotrophicus (strain
ATCC 49037 / DSM 5601 / PAIS)]

Alphaproteobacteria
(Rhodospirillales)

Hypothetical protein (signal peptide)

100% identity to Putative uncharacterized protein
[Alteromonadales bacterium TW-7]

Gammaproteobacteria
(Alteromonadales)

Hypothetical protein (no signal peptide)

100% identity to Putative uncharacterized protein
[Moritella sp. PE36]

Gammaproteobacteria
(Alteromonadales)

Hypothetical protein (no signal peptide)

38% identity to Putative uncharacterized protein
[Prochlorococcus marinus (strain NATL2A)]

Cyanobacteria

Hypothetical protein (signal peptide;
protease?)

77% identity to Putative uncharacterized protein
[Flavobacteria bacterium MS024-2A]

Bacteroidetes
(Flavobacteria)

Hypothetical protein (signal peptide)

75% identity to Putative uncharacterized protein
[uncultured marine bacterium EBO_35D03]

Bacteria (unclassified)

Hypothetical protein (signal peptide)

25% identity to Putative uncharacterized protein
[Candidatus Puniceispirillum marinum (strain
IMCC1322)]

Alphaproteobacteria
(SAR116 cluster)

Hypothetical protein (signal peptide;
adhesin?)

44% identity to Putative uncharacterized protein
(collagen triple helix repeat) [Nmar 0682]
[Nitrosopumilus maritimus (strain SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

Hypothetical protein (signal peptide)

77% identity to Putative uncharacterized protein:
possible protease [Nmar_1648] [Nitrosopumilus
maritimus (strain SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

Hypothetical protein (no signal peptide)

86% identity to Putative uncharacterized protein
[Nmar_1538] [Nitrosopumilus maritimus (strain
SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

Hypothetical protein (no signal peptide)

90% identity to Putative uncharacterized protein
[Nmar_1398] [Nitrosopumilus maritimus (strain
SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

Hypothetical protein (no signal peptide)

80% identity to Putative uncharacterized protein
[Nmar_0700] [Nitrosopumilus maritimus (strain
SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

Hypothetical protein (signal peptide)

62% identity to Putative uncharacterized protein
[Nmar_1199] [Nitrosopumilus maritimus (strain
SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)

Hypothetical protein (signal peptide)

52% identity to Putative uncharacterized protein
[Nmar_0627] [Nitrosopumilus maritimus (strain
SCM1)]

Marine Group I
Crenarchaeota
(Nitrosopumilales)




62% identity to Putative uncharacterized protein

Marine Group I

Hypothetical protein (signal peptide) [Nmar_0627] [Nitrosopumilus maritimus (strain Crenarchaeota 0 0 8
SCM1D)] (Nitrosopumilales)
91% identity to Putative uncharacterized protein Marine Group 1 0 0 3
Hypothetical protein (no signal peptide) [Nmar_1599] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
37% identity to Putative uncharacterized protein Marine Group 1 0 0 17
Hypothetical protein (signal peptide) [Nmar_1547] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
81% identity to Putative uncharacterized protein Marine Group I 0 0 2
Hypothetical protein (no signal peptide) [Nmar_1469] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
66% identity to Putative uncharacterized protein Marine Group I 0 0 5
Hypothetical protein (no signal peptide) [Nmar_0209] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
90% identity to Putative uncharacterized protein Marine Group I 0 0 3
Hypothetical protein (no signal peptide) [Nmar_0269] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
66% identity to Putative uncharacterized protein Marine Group I 0 0 3
Hypothetical protein (no signal peptide) [Nmar_1396] [Nitrosopumilus maritimus (strain Crenarchaeota
SCM1)] (Nitrosopumilales)
87% identity to Putative uncharacterized protein Marine Group I 0 0 5
Hypothetical protein (no signal peptide) [Nmar_0067] [Nitrosopumilus maritimus (strain Crenarchaeota
SCMD)] (Nitrosopumilales)
. . . S 86% identity to Putative uncharacterized protein / | Marine Group I
g))i’llz (()lt-};f)tillc;:(?t?i)rt:):m (no signal peptide; coiled-coil protein [Nmar_1038] [Nitrosopumilus | Crenarchaeota 0 8 0
maritimus (strain SCM1)] (Nitrosopumilales)
. N . 100% identity to S-layer-related protein Euryarchaeota 0 18 0
Hypothetical protein (signal peptide) [Methanococ}c/’oides birtonii DSI\I/)I 6242] (Mzhanosarcinales)
EUKARYOTE PROTEINS
Photosystem proteins
o o -
Photosystem II reaction center protein D1 ;?(ig;i;?%%;? tiI:z I;?;Z?:gtzg;i;e]acuon center Rhodophyta (red alga) 18 0 0
o -
Photosystem I subunit VII Eg(;i/l‘};f;gl:zet;]p hotosystem I subunit VII Cryptophyta 3 0 0
. 100% identity to photosystem II 44 kDa protein Haptophyta 31 1 0
Photosystem I1 44 kDa protein [Emiliania huxleyi] (coccolithophore)
. 100% identity to photosystem II protein D2 Haptophyta 18 1 0
Photosystem I1 protein D2 [Emiliania huxleyi] (coccolithophore)
Photosystem II cytochrome ¢550 82%. ifien.tity to C}.'tochrome ¢-550 [PsbV] Haptophyta 0 0 0
[Emiliania huxleyi] (coccolithophore)




% identi i illari 0 12 2 0
Photosystem I1 47 kDa protein 100% 1dent1t.y to photosystem 11 47 kDa protein chﬂlarlophyta
[Odontella sinensis) (diatom)
Ribulose-1,5-bisphosphate
carboxylase/oxygenase (RubisCO) (EC 4.1.1.39)
———— - e
Ribulose-1,5-bisphosphate 100% identity to Ribulose-1,5-bisphosphate Chlorophyta (green 0 1 12 0
TR ) . carboxylase/oxygenase large subunit .
carboxylase/oxygenase large subunit . alga / microalga)
[Ostreococcus tauri]
PYAERIVE - —
Ribulose-1,5-bisphosphate 100% identity to Ribulose-1,5 blsphosphate 0 4 4 0
. carboxylase/oxygenase large subunit [Zellera Rhodophyta (red alga)
carboxylase/oxygenase large subunit ;
tawallina)
ATP synthase
. 100% identity to ATP synthase, alpha subunit, Chlorophyta (green 4 3 3 10
ATP synthase, subunit A chloroplastic [AtpA] [Ostreococcus tauri] alga / microalga)
% identi i 0 8 3 0
ATP synthase, CF1 alpha subunit 100% identity to .CF 1 alpha subunit of ATP Chlorophyta (green
synthase [Pyramimonas parkeae] alga)
. 100% identity to ATP synthase alpha subunit, 0 19 5 0
ATP synthase, alpha subunit chloroplastic [Callithamnion collabens] Rhodophyta (red alga)
. 85% identity to ATP synthase subunit beta, Haptophyta 8 0 0 43
ATP synthase, beta 1 subunit chloroplastic [AtpB] [Emiliania huxleyi] (coccolithophore)
i R . 87% identity to ATP synthase subunit alpha, Haptophyta 10 0 0 33
ATP synthase, CF1 alpha subunit chloroplastic [AtpA] [Emiliania huxleyi] (coccolithophore)
. 100% identity to ATP synthase CF1 alpha Haptophyta 0 4 0 0
ATP synthase, CF1 alpha subunit subunit, chloroplastic [AtpA] [Emiliania huxleyi] | (coccolithophore)
% identi i 0 24 0 0
ATP synthase, CF1 beta subunit 100% 1dent.1ty to ATP S}{nthase. CF l.b.eta subunit, | Chlorophyta (green
chloroplastic [Oltmannsiellopsis viridis) alga)
100% identity to Mitochondrial ATPase, inner Haptophyta
. . . S . . 0 6 0 (1}
Mitochondrial ATPase, inner membrane membrane [Thalassiosira pseudonana (diatom/coccolithopho
CCMP1335] re)
. 100% identity to F-ATPase beta subunit [ Glomus . 0 2 2 0
ATP synthase, beta subunit sp. Al] (likely contaminant) Fungi
100% identity to Mitochondrial F-ATPase beta 0 2 2 0
Mitochondrial ATPase, beta subunit subunit [Candida haemulonii] (likely Fungi
contaminant)
Phosphoglycerate kinase (EC 2.7.2.3)
% identi i 0 2 0 0
Phosphoglycerate kinase 100% 1dept1ty to Phosphoglycerate kinase Haptophyta
[Isochrysis galbana) (microalga)

Methionine adenosyltransferase (EC 2.5.1.6)




100% identity to S-adenosylmethionine

Haptophyta

5 2
S-adenosylmethionine synthetase synthetase [MetK] [Thalassiosira pseudonana (diatom/coccolithopho
CCMP1335] re)
Carbamate kinase
. 100% identity to Carbamate kinase [Giardia . . 0 26
Carbamate kinase lamblia ATCC 50803] (likely contaminant) Diplomonadida
Translation elongation factor EF-1
o o . R - 3 0
Translation elongation factor EF-1 alpha 100% identity to EF 1 alpha-like protein (ISS) Chlorophyta (green
[Ostreococcus tauri] alga / microalga)
Hsp70
% identi i 3 0
Hsp70 100% identity to 70kDa heat shock protein Crustacea
[Gammarus locusta)
Hsp90
Hsp90 100% identity to Hsp90 [Chrysochromulina sp. Haptophyta (golden 11 1
sp NIES-1333] alga)
Histone
o o -
Histone H2A 100 A; identity to Histone H2A [Ostreococcus Chlorophyta (green 0 0
tauri) alga / microalga)
. 100% identity to Histone H2A [Thalassiosira Haptophyta 7 0
Histone H2A pseudonana CCMP1335] Eg)latom/coccollthopho
Tubulin
o . 100% identity to Alpha tubulin Haptophyta (golden 14 6
Alpha-tubulin [Chrysochromulina sp. NIES-1333] alga)
. 100% identity to Beta tubulin Haptophyta (golden 4 0
Beta-tubulin [Chrysochromulina sp. TKB79] alga)
. 100% identity to Alpha-tubulin [Cyanophora 2 1
Alpha-tubulin paradoxa] Glaucophyta (alga)
. . . . o . 38 13
Beta-tubulin 95% identity to Beta tubulin [Euplotes crassus] Ciliophora (ciliate)




Rubber elongation factor

100% identity to Elongation factor protein 2 2 0 0 2 7 0 0
Rubber elongation factor [Hevea brasiliensis) (likely contaminant — latex Tracheophyta
gloves?)
Hypothetical proteins
% i i i i i 0 0 3 0 0 0 8 0
TPR-repeat protein 50% identity tp.Tetratrlcopeptlde repeat protein Heterokontophyta
[Ectocarpus siliculosus] (brown alga)
% identi i i it 3 0 0 0 3 0 0 0
Hypothetical protein 100% identity to Hypothetical protein [ Vitis Tracheophyta

vinifera) (likely contaminant)

PHAGE PROTEINS

Capsid protein Gp23, major head subunit gsgﬁliie[rg;geglOcc?iifgﬁfég S_%ZSS’I\,/II;l]ajor head 0 0 2 ? 0 0 4 28
Mior capsid proc 100 ey o Moo o ol CP) N
Tail sheath monomer 4[1[(3:/; ghdleor;tiz :;Oc I;I;alijlhsal;geeatsh ylrlngiomer [Gp18] 0 0 0 7 0 0 0 17
Capsid protein Gp23, major head subunit SE;/: ;ie?g;ietzh%igiﬁgl;’ﬁ?gnegpszg/i 2n]1ajor head 0 0 1 4 0 0 1 1
Capsid protein Gp23, major head subunit | 0% €W B CaPT proen (23, majorhend L L N A
Capsid protein Gp23, major head subunit g&;ﬁéie[n (t}l;}ég(]) [(;;I:lS;fhﬁz(;;fcir;s(}pi?g’en?jsosrﬁ%d 0 0 0 2 0 0 0 3
17 idny o Corsd a7 T[T
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