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The conductivity of a relatively small number of microbially produced protein nanowires has been evaluated to date because
conductivity measurements are laborious. Randomly screening the microbial world for conductive protein nanowires is not yet
technically feasible. Therefore, a selection process to identify likely candidates is needed. From the available conductivity
measurements it appears that pilin/archaellin monomers likely to be assembled in into e-pili and e-archeaella (i.e. e-pilins and e-
archaellins) will have an abundance of aromatic amino acids above the minimum threshold of 9% found in known e-pili; and (3) no
large gaps (>40 amino acids) within the pilin monomer that lack aromatic amino acids (1). Further analysis of the available genome
sequences of bacteria and archaea thought to be electroactive, as well as metagenomic data from anaerobic methane-oxidizing
consortia that are potentially electroactive revealed putative e-pilins and e-archaellins from a broad phylogenetic range of bacteria and
archaea (Supplementary Table 1).



Supplementary Table 1. Putative e-pili found in a diversity of Bacteria and Archaea in Alphabetic Order by Phylum

Species Number  Number Percent Gap Locus ID Phylum Class Order Family
of amino  of aro- aromatic w/o
acids’ matic amino Aro-
amino acids matics’
Acids
Acidithrix ferrooxidans 144 14 9.72 25 AFO_01365 Actinobacteria Acidimicrobiia Acidimicrobiales Acidimicrobiaceae
Ferrimicrobium 163 15 9.20 32 Q367DRAFT 01793  Actinobacteria Acidimicrobiia Acidimicrobiales Acidimicrobiaceae
acidiphilum
Ferrithrix 172 17 9.88 27 EJ54DRAFT_00492 Actinobacteria Acidimicrobiia Acidimicrobiales Acidimicrobiaceae
thermotolerans
Hydrogenobacter 88 14 15.91 27 Hydth_ 0253 Aquificae Aquificae Aquificales Aquificaceae
thermophilus
Hydrogenobacter 155 22 14.19 22 Hydth 0658 Aquificae Aquificae Aquificales Aquificaceae
thermophilus
Hydrogenobacter 189 25 13.23 16 Hydth_1431 Aquificae Aquificae Aquificales Aquificaceae
thermophilus
Thermocrinis ruber 132 17 12.88 22 Theru 1134 Aquificae Aquificae Aquificales Aquificaceae
Prolixibacter 125 14 11.20 40 Ga0181020_10443 Bacteroidetes Bacteroidia Marinilabiliales Prolixibacteraceae
denitrificans
Caldisericum exile 129 14 10.85 29 CSE 13170 Caldiserica Caldisericia Caldisericales Caldisericaceae
Caldisericum exile 177 32 18.08 19 CSE 13250 Caldiserica Caldisericia Caldisericales Caldisericaceae
Caldisericum exile 182 24 13.19 21 CSE 13310 Caldiserica Caldisericia Caldisericales Caldisericaceae
Caldisericum exile 140 14 10.00 42 CSE 14670 Caldiserica Caldisericia Caldisericales Caldisericaceae
Caldisericum exile 168 20 11.90 24 CSE_15700 Caldiserica Caldisericia Caldisericales Caldisericaceae
Calditerrivibrio 119 16 13.45 22 Calni_0149 Deferribacteres ~ Deferribacteres Deferribacterales Deferribacteraceae
nitroreducens
Deferribacter 57 8 14.04 22 WP_149265799 Deferribacteres ~ Deferribacteres Deferribacterales Deferribacteraceae
autotrophicus
Deferribacter 59 8 13.56 22 DEFDS_1270 Deferribacteres  Deferribacteres Deferribacterales Deferribacteraceae
desulfuricans
Flexistipes sinusarabici 60 8 13.33 22 WP_013887342 Deferribacteres ~ Deferribacteres Deferribacterales Deferribacteraceae
Geovibrio thiophilus 140 16 11.43 22 K300DRAFT 1049 Deferribacteres Deferribacteres Deferribacterales Deferribacteraceae
Geovibrio thiophilus 134 14 10.45 22 K300DRAFT 1050 Deferribacteres ~ Deferribacteres Deferribacterales Deferribacteraceae
Thermus scotoductus 111 10 9.01 37 WP_038068616 Deinococcus- Deinococci Thermales Thermaceae
Thermus
Alicyclobacillus 109 11 10.09 28 G463DRAFT 00356  Firmicutes Bacilli Bacillales Alicyclobacillaceae
contaminans
Bacillus subterraneus 133 14 10.53 25 Ga0077506 107138 Firmicutes Bacilli Bacillales Bacillaceae
Bacillus subtilis 133 12 9.02 33 U712 12060 Firmicutes Bacilli Bacillales Bacillaceae
Bacillus thuringiensis 146 25 17.12 15 Ga0111280 114278 Firmicutes Bacilli Bacillales Bacillaceae
Tepidibacillus 114 13 11.40 32 Ga0126213 11834 Firmicutes Bacilli Bacillales Bacillaceae
fermentans
Enterococcus faecalis 141 22 15.60 28 Ga0399220_01_1952  Firmicutes Bacilli Lactobacillales Enterococcaceae
321 1952764
Enterococcus faecalis 141 22 15.60 28 Ga0399220 01 1952  Firmicutes Bacilli Lactobacillales Enterococcaceae




Anaerosolibacter 105 11 10.48 28 Ga0415316_16 2790  Firmicutes Clostridia Clostridiales Clostridiaceae
carboniphilus 3 28247

Caloramator fervidus 124 38 Ga0056065 00030 Firmicutes Clostridia Clostridiales Clostridiaceae

Clostridium aceticum 137 15 CACET c18330 Firmicutes Clostridia Clostridiales Clostridiaceae

Clostridium 141 22 CAC2100 Firmicutes Clostridia Clostridiales Clostridiaceae

acetobutylicum

Clostridium kluyveri 20 CKL 1207 Firmicutes Clostridia Clostridiales Clostridiaceae

Clostridium 25 WP_150844840 Firmicutes Clostridia Clostridiales Clostridiaceae
thiosulfatireducens

Natronincola 177 16 9.04 31 WP_090438371 Firmicutes Clostridia Clostridiales Clostridiaceae
eptidovorans

Desulfitobacterium 159 24 15.09 14 EJ42DRAFT_03096 Firmicutes Clostridia Clostridiales Peptococcaceae
chlororespirans

Desulfitobacterium 156 20 12.82 18 Dhaf 3553 Firmicutes Clostridia Clostridiales Peptococcaceae
hafniese

Desulfosporosinus 114 11 9.65 22 Desmer_0976 Firmicutes Clostridia Clostridiales Peptococcaceae
meridei

Desulfotomaculum 147 16 10.88 24 H569DRAFT 00254  Firmicutes Clostridia Clostridiales Peptococcaceae
alcoholivorax

Desulfotomaculum 121 11 9.09 25 H569DRAFT 03103  Firmicutes Clostridia Clostridiales Peptococcaceae
alcoholivorax

Desulfotomaculum 112 13 11.61 21 Dred 3049 Firmicutes Clostridia Clostridiales Peptococcaceae
reducens
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9.09

9.82

11.89
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11.11

40

28

29

40

33

37

23

23

23

23

27

22

25

23

24

22

Ga0156700_12734
Ga0097685 112250
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Enriched cells of cold 138 18 13.04 22 Ga0402027_211_700  Proteobacteria deltaproteobacteria Desulfobacterales unclassified

seep sediment from 2 7454 Desulfobacterales
Jaco Scar, coast of

Costa Rica, Pacific

Ocean - ANME

aggregate

Enriched cells of cold 99 11 11.11 22 Ga0402001_443 209  Proteobacteria deltaproteobacteria Desulfobacterales unclassified

seep sediment from 72438 Desulfobacterales
Jaco Scar, coast of

Costa Rica, Pacific

Ocean - ANME

aggregate

Metallosphaera prunae 283 39 13.78 43 QCO31065 Crenarchaeota Thermoprotei Sulfolobales Sulfolobaceae

Metallosphaera 285 39 13.68 27 MetMK1DRAFT 00  Crenarchaeota Thermoprotei Sulfolobales Sulfolobaceae
ellowstonensis 014300

Sulfodiicoccus 36 BBD73228 Crenarchaeota Thermoprotei Sulfolobales Sulfolobaceae
acidiphilus

Sulfolobus islandicus 287 27 WP 029163833 Crenarchaeota Thermoprotei Sulfolobales Sulfolobaceae

rococcus yayanosii 255 25 PYCH 12410 Crenarchaeota Thermococci Thermococcales Thermococcacee

Archaeoglobus 208 24 11.54 30 ADB58439 Euryarchaeota Archaeoglobi Archaeoglobales Archaeoglobaceae
rofundus

Geoglobus acetivorans 189 21 11.11 25 Ga0069441 11964 Euryarchaeota Archaeoglobi Archaeoglobales Archaeoglobaceae

Methanoculleus 187 19 10.16 30 WP_048185443 Euryarchaeota Methanomicrobia Methanomicrobiales Methanomicrobiaceae
sediminis



Methanospirillum 164 18 10.98 35 Mhun_3140 Euryarchaeota Methanomicrobia Methanomicrobiales Methanospirillaceae
hungatei

Methanococcoides sp. 175 18 10.29 24 WP_135612969 Euryarchaeota Methanomicrobia Methanosarcinales Methanosarcinaceae
AM1

Methanosarcina . MA3061 Euryarchaeota Methanomicrobia Methanosarcinales Methanosarcinaceae
acetivorans

Methanosarcina 185 18 9.73 31 Ga0072443 111234 Euryarchaeota Methanomicrobia Methanosarcinales Methanosarcinaceae
horonobensis

rococcus furiosus 25 PF0337 Euryarchaeota Thermococci Thermococcales Thermococcacee

Thermococcus 257 27 10.51 27 Ga0225912 111910 Euryarchaeota Thermococci Thermococcales Thermococcacee
chitonophagus

Thermococcus . Ga0129129 11828 Euryarchaeota Thermococci Thermococcales Thermococcacee
uaymasensis

Thermococcus 286 28 9.79 32 QIV2X1 Euryarchaeota Thermococci Thermococcales Thermococcacee
kodakaraensis

Thermococcus 214 20 9.35 27 QIV2WS8 Euryarchaeota Thermococci Thermococcales Thermococcacee
kodakaraensis

Thermococcus litoralis 307 . 29 OCC 10379 Euryarchaeota Thermococci Thermococcales Thermococcacee

Thermococcus 261 28 TON_1185 Euryarchaeota Thermococci Thermococcales Thermococcacee
onnurineus

Thermococcus . WP_088857827 Euryarchaeota Thermococci Thermococcales Thermococcacee
profundus




Thermoplasma 227 21 9.25 29 Ta0553 Euryarchaeota Thermoplasmata Thermoplasmatales Thermoplasmataceae

acidophilum

' The amino acid length is given for mature pili after signal peptide sequence removal at the prepilin cleavage site.
% Largest number of consecutive amino acids without an aromatic amino acid in the pilin sequence.
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