
Group A

QEE16756.1

Phospho His  390 Asp 677

WP_147663689.1

Phospho His  390 Asp 677

WP_147664078.1

Phospho His  298 Asp 586

WP_147662496.1

Phospho His  407 Asp 696

WP_147664519.1

Phospho His 413 Asp 709

QEE16389.1

Phospho His  323 Asp 620

KKK46010.1
Phospho Asp 225

Group B

KKK40347.1
N instead of H at 106 

KKK46579.1
Phospho His 291

KKK45609.1
Phospho His 305

KKK46537.1
Phospho His 102

KKK40193.1
Phospho His 314

Group C

WP_147663673.1

Phospho His 488

QEE16740.1

Phospho His 488

QEE16628.1

Phospho His 750

QEE16621.1

Phospho His 845

QEE16613.1

Phospho His 469

WP_147661239.1

Phospho His 795

Group D

KKK46295.1

Phospho His 661

KKK46292.1
Phospho His 157

KKK43837.1

Phospho His 556

KKK44257.1
Phospho His 288

KKK41094.1

Phospho His 750

KKK43125.1

Phospho His 1181

KKK40441.1
Phospho His 151

KKK46428.1

Phospho His 668

KKK44457.1
Phospho His 279

KKK46009.1

Phospho His 910

KKK45741.1 Phospho His 230

C. Heimdallarchaeota

OLS29276.1

OLS20714.1

OLS17067.1

OLS17051.1

OLS28176.1

OLS17069.1

OLS20551.1

OLS32128.1

Phospho His 904

Phospho His None

Phospho His 904

Phospho His 904

Phospho His 904

Phospho His 904

Phospho His 904

Phospho His 904

Supplementary Figure 1



3O1H E. coli TorS WP_147663689.1 E. coli TorS/WP_147663689.1

Score: 70.3 ( 20.8% )

Score: 55.6 ( 52.1% )

PDB 3O1H monomer
QEE16613.1
QEE16621.1
QEE16628.1
QEE16740.1
WP_147663673.1

PDB 3O1H monomer
QEE16613.1
QEE16621.1
QEE16628.1
QEE16740.1
WP_147663673.1

Supplementary Figure 2
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Group A

QEE16756.1

 Query
 δ-proteobacteria
 Bacteria
 Firmicutes
 Euryarchaeotes
 proteobacteria
 GNS bacteria
 Archaea
 Unknown

WP_147663689.1

 Query
 δ-proteobacteria
 Bacteria
 Firmicutes
 Euryarchaeotes
 proteobacteria
 GNS bacteria
 Archaea
 Unknown

WP_147664078.1

 Query
 Archaea
 Euryarchaeotes
 proteobacteria
 Bacteria
 δ-proteobacteria
 Firmicutes
 GNS bacteria
 Unknown

WP_147662496.1

 Query
 Bacteria
 proteobacteria
 δ-proteobacteria
 Verrumicrobia
 GNS bacteria
 Firmicutes
 CFB group
 Euryarchaeotes
 Unknown
 Archaea

WP_147664519.1

 Query
 δ- proteobacteria
 proteobacteria
 Archaea
 Unknown

QEE16389.1

 Query
 δ-proteobacteria
 Bacteria
 GNS bacteria
 High G+C Gram positive
 γ-proteobacteria
 Proteobacteria
 CFB group
 Spirochetes
 Archaea
 Unknown

KKK46010.1

 Query
 Archaea
 Bacteria
 Unknown

Group B

KKK46579.1

 Query
 Archaea
 Bacteria
 Planctomycetes
 δ-proteobacteria
 β-proteobacteria
 Verrucomicrobia
 Proteobacteria
 α-proteobacteria
 Euryarchaeotes
 Firmicutes
 Spirochetes
 Unknown

KKK45609.1

 Query
 Archaea
 Euryarchaeotes
 Bacteria
 β-proteobacteria
 Spirochetes
 Verrucomicrobia
 Firmicutes
 δ-proteobacteria
 Planctomycetes

 Proteobacteria
 α-proteobacteria
 Planctomycetes
 δ-proteobacteria
 β-proteobacteria
 Verrucomicrobia
 Proteobacteria
 α-proteobacteria
 Unknown

KKK46537.1

 Query
 Archaea
 Bacteria
 Unknown

KKK40347.1

 Query
 Archaea
 Bacteria
 Unknown

KKK40193.1

 Query
 Euryarchaeotes
 Verrucomicrobia
 Bacteria
 GNS bacteria
 δ-proteobacteria
 CFB group
 Cyanobacteria
 Archaea
 Proteobacteria
 Unknown

Group C

WP_147663673.1

 Query
 Bacteria
 δ-proteobacteria
 Verrucomicrobia
 Cyanobacteria
 β-proteobacteria
 α-proteobacteria
 Euryarchaeotes
 Archaea
 Unknown

 Query
 Bacteria
 δ-proteobacteria
 Verrucomicrobia
 Cyanobacteria
 β-proteobacteria
 α-proteobacteria
 Euryarchaeotes
 Archaea
 Unknown

QEE16740.1

QEE16628.1

 Query
 Bacteria
 δ-proteobacteria
 β-proteobacteria
 γ-proteobacteria
 Proteobacteria
 Verrucomicrobia
 GNS proteobacteria
 High G+C Gram positive 
 α-proteobacteria
 Cyanobacteria
 Planctomycetes
 Euryarchaeotes
 Archaea
 Unknown

QEE16621.1

 Query
 δ-proteobacteria
 Bacteria
 Cyanobacteria
 CFB group
 β-proteobacteria
 High G+C Gram positive
 GNS proteobacteria
 α-proteobacteria
 Verrucomicrobia
 Euryarchaeotes
 Archaea
 Unknown

QEE16613.1

 Query
 α-proteobacteria
 Euryarchaeotes
 Archaea
 δ-proteobacteria
 CFB group
 Bacteria
 GNS bacteria
 Actinobacteria
 Proteobacteria
 γ-proteobacteria
 Cyanobacteria
 Verrucomicrobia
 Unknown

WP_147661239.1

 Query
 Bacteria
 β-proteobacteria
 verrumicrobia
 Proteobacteria
 δ-proteobacteria
 α-proteobacteria
 γ-proteobacteria
 Planctomycetes
 Cyanobacteria
 euryarchaeotes
 Unknown
 Archaea

Group D

KKK46295.1

 Query
 Euryarchaeotes
 Archaea
 Bacteria
 Unknown

KKK46292.1

 Query
 Archaea
 Bacteria
 Unknown

KKK43837.1

 Query
 Archaea
 Bacteria
 Unknown

KKK44257.1

 Query
 Archaea
 Bacteria
 Unknown

KKK41094.1

 Query
 CFB bacteria
 GNS group
 Bacteria
 Cyanobacteria
 Archaea
 Unknown

KKK43125.1

 Query
 CFB bacteria
 GNS group
 Bacteria
 δ-proteobacteria
 Archaea
 Euryarchaeotes
 Unknown

KKK40441.1

 Query
 Archaea
 Bacteria
 Unknown

KKK46428.1

 Query
 Bacteria
 δ-proteobacteria
 GNS group
 Archaea
 Unknown

KKK44457.1

 Query
 Archaea
 Bacteria
 Unknown

KKK46009.1

 Query
 Euryarchaeotes
 Archaea
 Bacteria
 Unknown

KKK45741.1

 Query
 Archaea
 Bacteria
 Unknown
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C. Heimdallarchaeota

OLS29276.1

OLS20714.1

OLS17067.1

OLS17051.1

MW= 71195.58
pI= 4.81
Aliphatic Index= 105.52

MW= 83863.09
pI= 5.00
Aliphatic Index= 106.62

MW= 67917.14
pI= 5.33
Aliphatic Index= 113.97

MW= 75716.97
pI= 5.21
Aliphatic Index= 101.83 G1

G2

G2

OLS28176.1
MW= 143408.00
pI= 5.45
Aliphatic Index= 95.60

OLS17069.1

MW= 24789.13
pI= 4.61
Aliphatic Index= 92.07

OLS20551.1

MW= 53006.90
pI= 7.07
Aliphatic Index= 111.13

OLS32128.1

MW= 54598.91
pI= 4.96
Aliphatic Index= 110.12

OLS28176.1 OLS17069.1 OLS29276.1 OLS20551.1

OLS32128.1 OLS20714.1 OLS17067.1 OLS17051.1
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C. Lokiarchaeum

C. Prometheoarchaeum

Group A

Group B

Group C

Group D

C. Heimdallarchaeota

Planctomycetes-Verrucomicrobia-Chlamydiae (PVC) group

Supplementary Figure 6
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