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Table S1. Data collection and refinement statistics

Data Collection® FeCu-P19 FeCu-P19 Cu-P19 E44Q  Cu-P19M88I  Cu-P19D92H  Cu-FetP E46Q  Cu-FetP M90I
(red) (0x)
Resolution Range (A) 50.00-1.55 33.07-1.65 50.00-1.90 50.00-2.30 50.00-2.50 33.65-1.40 38.34-1.53
(1.61-1.55) (1.74-1.65) (1.93-1.90) (2.34-2.30) (2.54-2.50) (1.47-1.40) (1.61-1.53)
Space group P2.2,2 P2.2.2 P2,2,2 P6, P3, 2 P2,
Cell dimensions (A) a=53.91 a=5422 a=55.35 a=b= a=b= a=83.16 a=49.16
b=73.23 b=173.72 b=173.34 132.97 132.46 b=136.54 b=51.61
c=74.93 c=74.85 c=78.96 c=104.88 c=104.59 ¢=101.00 c=66.14
£=106.5 £=933
Wavelength (A) 1.000 0.979 1.542 1.542 1.542 1.000 1.000
Unique Reflections 43367 36846 25709 45287 69955 50962 52557
Completeness (%) 98.9 (97.1) 100.0 (99.4) 99.2 (88.8) 97.5(77.8) 99.0 (97.3) 87.4 (84.8) 99.4 (96.8)
Average /ol 29.7 (4.1) 15.0 (3.1) 242 (1.7) 21.6 (1.4) 12.6 (1.63) 14.9 (5.0) 19.0 (2.6)
Redundancy 6.0 8.3 6.7 10.7 4.9 39 3.6
Rinerge 0.050 (0.417) 0.082 (0.639) 0.086 (0.515) 0.104 (0.833) 0.109 (0.624) 0.053 (0.235) 0.058 (0.362)
Refinement
Ryork 0.175 0.178 0.174 0.235 0.270 0.186 0.176
Reree 0.207 0.211 0.222 0.277 0.299 0.212 0.208
No. of waters 286 260 256 385 541 274 348
Average B-value (A2) 19.9 21.9 34.0 47.0 51.0 15.4 17.1
r.m.s.d. bond lengths (A) 0.011 0.010 0.013 0.003 0.003 0.010 0.011
Ramachandran plot
Most-favorable (%) 91.7 92.1 97.7 95.8 96.9 93.1 91.9
Allowed (%) 8.3 7.5 23 4.0 29 6.5 8.1
Outliers (%) 0 0.4 0 0.2 0.2 0.4 0

2 Values for the highest resolution shell are shown in parenthesis



Table S2. Bacterial strains and plasmids used in this study.

Strains and plasmids Relevant genotype Reference

E. coli strains

XL1-Blue recAl, endAl, gyr496, thi-1, Stratagene
hsdR17, relA1, supE44, lac (F¢, proAB,
laclqZ._M15, Tnl0)

BL21 Fdem, omp, hsdS, (rgmy’), lon, gall, Novagen
DE3, pLysS

BL21-pLysS F-dem, omp, hsdS, (rgmy’), lon, gall, !

DE3

Genomic DNA of E. coli strain F11

Robert Koch-Institute, S2,

Wernigerode

C. jejuni strains
81-176 wild-type 2
reference strain
81-176Ap19 3
81-176Ap19 3
complemented
Vectors & plasmids
pECD1098 pASK-IBA3::fetM !

pASK-IBA6 IBA GmbH
pECD1138 pASK-IBAG:: fetM PL This study
pECDI1101 pET22b(+)::fetP !
pECD1128 pET22b(+)::fetP E46Q This study
pECDI1129 pET22b(+)::fetP M90I This study

1 Koch, D. et al. Characterization of a dipartite iron-uptake system from uropathogenic Escherichia

coli strain F11. J Biol Chem 286, 25317-25330, doi:10.1074/jbc.M111.222745 (2011).

2 Korlath, J. A. et al. A point-source outbreak of campylobacteriosis associated with consumption of

raw milk. J Infect Dis 152, 592-596 (1985).

3 Chan, A. C. K. et al. Structure and function of P19, a high-affinity iron transporter of the human
pathogen Campylobacter jejuni, J Mol Biol 401, 590-604 (2010).
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Table S3. Primers used in this study.

Primer

Sequence

fetM PD Bsal d

ATGGTAGGTCTCAGCGCACCTCGACGAATTATGCGCCTTT

fetM PD Bsal u

ATGGTAGGTCTCATATCAACTATAGAGCAGCAGACTCCACT

fetP E46Q d AAAGCCGATGTTCACCTTCAGGCGGATATCCACGCTGTA
fetP E46Q u TACAGCGTGGATATCCGCCTGAAGGTGAACATCGGCTTT
fetP MOOIL d GGCACCTTCATGCCGATCGTTGCCAGCGATGGC

fetP M90I u GCCATCGCTGGCAACGATCGGCATGAAGGTGCC

p19 E44Q phos Cj GCAGATATTCATCTACAAGCTGACATTCACGC

p19 E44Q phos Rec CTTTAGCAGATATTCACCTACAAGCTGACATTCACGCAC

p19 MS88I phos Cj and Rec

GGAACTTTGATGCCTATCGTGGCTGATGATGG

p19 D92H phos Cj and Rec

CCTATGGTGGCTGATCATGGTCCTCACTATGGTG

Underlined: restriction endonuclease recognition site
Bold letters: altered bases leading to amino acid exchange




Table S4. Taxonomic assignment of FetP-like sequences. The number (N) of predicted protein sequences in each cluster identified from a BLAST search is shown with the taxonomic assignment. The €

value compared to the FetP sequence of least related sequence of the cluster is indicated. Changes are truncations, non-conserved amino acid residues in metal binding site (FetP numbering) and a

conserved cysteine residue in the leader of the sequences from Gram-positive bacteria, which might allow anchoring of the protein in the cytoplasmic membrane. The ratio of the sequences with these

changes is also indicated. The clusters are shown in Supplementary Figure S6.

Cluster N Min € value  Changes Taxon Genera

A 2 2.00E-70 none Spirochaeta Spirochaeta

IB1 6.00E-72 none &Proteobacteria Geobacter

1B2 1 1.00E-69 none a-Proteobacteria Rhodospirillum

IB3 17 6.00E-58 none e-Proteobacteria Campylobacter, Wollinella

ICl 1 6.00E-83 none g-Proteobacteria Vibrio

1C2 1.00E-88 ES5, truncated g-Proteobacteria Psychromonas

I1C3 2 2.00E-87 1/2=ALEADIH Chlamydia Opitutaceae

1C4 18 1.00E-88 none g-Proteobacteria Aggregatibacter, Haemophilus, Pasteurella, Actinobacillus, Cardiobacterium
I1C5 22 4.00E-91 none Enterobacteriaceae Escherichia, Citrobacter, Shigella, Klebsiella, Yersinia, Brenneria, Pectobacterium (=Seratia)
IT Al 9 2.00E-49 none Enterobacteriaceae Providencia, Proteus, Morganella

I A2 1 2.00E-50 none a -Proteobacteria Candidatus Liberibacter solanacearum

II A3 2 3.00E-53 none y-Proteobacteria Vibrio, Photobacterium

IIB1 16 3.00E-42 none y -Proteobacteria Pseudomonas

I B2 1 3.00E-52 none a -Proteobacteria Rhodopseudomonas

11 B3 48 3.00E-43 1/48 E5/truncated [-Proteobacteria Burkholderia, Herbaspirillum

11 B4 3 2.00E-46 none a -Proteobacteria Rhodopseudomonas. Rhodovulum

I B5 17 2.00E-27 none o -Proteobacteria Beijerinckia, Brucella, Rhodopseudomonas, Rhodomicrobium, Methylobacterium
11 B6 7 1.00E-44 1/7 E5/truncated a -Proteobacteria Hyphomicrobium, Mesorhizobium, Sinorhizobium, Rhizobium
IIC1, 11 6.00E-47 none [ -Proteobacteria Achromobacter, Bordetella

mec2 4 2.00E-45 1/4 ESD [ -Proteobacteria Pseudogulbenkiamia, Chromobacterium, Verminephrobacter
11 C3 1 4.00E-50 none [ -Proteobacteria Dechloromonas

I C4 2 2.00E-47 none [ -Proteobacteria Aromatoleum, Azoarcus

IICs 1 3.00E-47 none y-Proteobacteria gamma proteobacterium HdANI

I Cé6 1 5.00E-46 none [ -Proteobacteria Dechlorosoma

ncr 2 4.00E-37 none a -Proteobacteria Magnetospirillum

IIC8 2 2.00E-44 none [ -Proteobacteria Rubrivivax

1T A 1 5.00E-51 none y-Proteobacteria gamma proteobacterium IMCC2047

1B 1 2.00E-54 none Deferribacteres Flexistipes

I cC 16 2.00E-13 2/16: H44, ES, E46, truncated Firmicutes Centipeda, Selenomonas, Dialister, Pelosinus, Megasphaera,
III D1 3 1.00E-17 1/3: H44, E5, E46; truncated  Actinobacteria Mobiluncus

111 D2 1.00E-27 none, Leader-Cys? Firmicutes Parvimonas
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III E2,
IITE3
I F1
I F2
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VIIB
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1.00E-06

1.00E-21

4.00E-25
6.00E-28

3.00E-34
1.00E-26
6.00E-44
9.00E-40
7.00E-26
2.00E-26
2.00E-46
7.00E-46
2.00E-55
8.00E-35
5.00E-24
5.00E-42
4.00E-29
3.00E-11
5.00E-05

Cys-Leader, 2/18 M90; 1/18

M90, H97, H127, D94
none, leader-Cys?

none, Cys-Leader

Cys-Leader, 1/10 H127, 1/10

M90,H97

1/34 M90, H127, ES, D94
none

none, leader-Cys

none

1/7: M90, H97

none, Leacer-Cys?

none

none

none, TwinR-leader?
1/2 E5/truncated

none

none

none, Leacer-Cys?

H44, E5, leader too long
H44, ES5, E46, truncated

Fusobacteria

Firmicutes

Synergistetes
Actinobacteria

Actinobacteria
Firmicutes
Firmicutes
Spirochaeta
Spirochaeta
Firmicutes
Planctomyces

a -Proteobacteria
a -Proteobacteria
a -Proteobacteria
BACTERIA
y-Proteobacteria

a -Proteobacteria

Bacteroides/Chlorobi

BACTERIA

Fusobacterium

Clostridiales genomosp. BVAB3 str. UPII9-5

Synergistetes, Jonquetella, Pyramidobacter
Actinomyces

Actinomaces, Parascardovia, Scardovia, Bifidobacterium, Gardnerella
Abiotrophia, Ruminococcus

Clostridium

Treponema

Treponema

Filifactor, Johnsonella, Peptinophilus, Finegoldia, Anaerococcus, Stomatobaculum
Singulisphaera

Phaeospirillum

magnetite-containing magnetic vibrio

Magnetospirillum

uncultured bacterium Bio2

Pseudomonas

Gluconobacter, Acetobacter

Salinibacter

uncultured marine bacterium EB0 39H12




Supplementary Figures
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Figure S1. P19 metal site variants are unable to fully restore growth under iron limitation. C. jejuni
wild-type 81-176, 81-176Ap19, and trans-complemented strains grown under 0-12 uM DFO in a stationary
96-well plate incubated in a tri-gas incubator at 37 °C. After 24 h of growth, the plates were resuspended and
ODygo readings were taken. The two plots here and the one in Fig. 4 represent experiments performed on
three separate occasions. Plot points represent the amount of bacterial growth averaged from three separate
wells with standard deviation error bars drawn.



Figure S2. Cu-bound C. jejuni P19 (a) E44Q and (b) M88I variants do not exhibit positional plasticity. The
copper cation is colored in brown. A 2Fo-Fc map contoured at 1 o (blue) is overlaid the active site. Sulfur,
oxygen and nitrogen atoms are colored yellow, red and dark blue, respectively. One protomer of the FetP
dimer is shown in purple and the other in pink.
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Figure S3. In source decay (ISD) MALDI-MS spectrum of ecFetM. ecFetM carrying a C-terminal strep-
tag was solubilized from the membrane fraction after expression in E. coli and purified. In source decay led
to a series of peptides and the molecular masses of these peptides (peaks) were determined with the matrix-
assisted laser desorption mass spectrometer (MALDI-MS). The mass difference between the peptides
identified the respective amino acid just removed from the protein with the sequence indicated above. This
sequence, LDKTAELYQQQHADE, followed that of the amino acids within the smallest peptide identified
with a mass of 1648.102 (left-most peak) which corresponded to the peptide STNYAPLIEDIEQR. This
sequence was therefore identified as the amino-terminal sequence of the mature ecFetM-strep-tag protein as

2000

isolated from the membrane.
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Figure S4. CD spectrum of ecFetM-PD. A circular dichroism spectrum (0yrw) of the purified periplasmic
region of ecFetM, ecFetM-PD, is shown. Protein concentration was 15 uM in 25 mM Bis-Tris/HCI, pH 7.2,
25°C. Shown is a difference spectrum plus vs. minus protein.

BSA Lysozyme ecFetM-PD cjFetM-PD

- P19

+ P19

+ FetP

- FetP

Figure S5. Original Far western blots of ecFetM-PD-FetP and cjFetM-PD-P19 interactions. Control
blots (e.g. —P19) were prepared alongside non-controls (e.g. +P19) and were imaged together. The P19 and
FetP experiments were performed separately.
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Figure S6. Clusters of FetP-like sequences. The data resulting from a BLAST search (1) was further
analyzed by COBALT (2) and Geneious (www.geneious.com) to sort the sequences into clusters (I to VII),
sub-clusters (A, B, C,...) and sub-sub-clusters (1, 2, 3, ...). The predicted FetP-like proteins within each sub-
sub-cluster are listed in Table S4. Filled circles and squares are single sequences, arrowheads are two or
more sequences with the size of the arrowhead indicating the number of sequences. Enterobacteria in dark

blue, y-proteobacteria in green, o-proteobacteria in red, B-proteobacteria in yellow, spirochetes in magenta,
actinobacteria in grey and firmicutes in brown.

1. Altschul SF, Madden TL, Schaffer AA, Zhang J, Zhang Z, Miller W, Lipman DJ. 1997. Gapped BLAST
and PSI-BLAST: a new generation of protein database search programs. Nucl Acid Res 25:3389-3402.

2. Papadopoulos JS, Agarwala R. 2007. COBALT: constraint-based alignment tool for multiple protein
sequences. Bioinformatics 23:1073-1079.
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Figure S7. Genomic environment of genes encoding P19-like proteins (orange, ‘COG-Tpd’) and genes
encoding FetM-like transporters (light blue, ‘COG-FTR1’). The scale is in kbp and the organism is indicated
above the gene symbols, which are in the direction of transcription.

BFE ] ] | | ] ] | | ]
ok 1k 2k 3k 4k sk 1" 7k sl ok 1k
Flexistlgaes sinuzarabici NﬂSlO DSN 4947 cnnt1g i+ ztrand, 6527..16027)
FlexsiDRAFT_1669 C0G-LalE COG-Sald  COG-Baed Flexsil
[ [
COG-FTR1 COG-Saly COG-CitE
Sglmchaeta ther‘mnphila DsM 6978 contig (+ strand, 3549..133491
G-HuiH COE-FTR1 054533 COGE-SalY COG-SalX COG-D1LE COG-D14E
[ [
SpithDRAFT_1233 COG-Ted COG-Saly COG435S COG-AzrR
Actinomyces odontoluticus ATCC 179382 contig (+ strand, 1072092, 1052092)
COE-FTR1 C0G-Trd COEFH93 COG-Saly COR4939 COE-ARbE
[ [ [
COG-Saly C0G-Sald
Bifidohacterium adolescentis ATCC 15703 (+ strand, 135072..145072)
COG-FTR1 COG-Ted COG43AT COG-LalE COG-Saly COG-Salx BAO_0104
[ [ [ [
BAD_i103 COG1511
[
Bifidobacterium adolescentis L2 32 cont1g (+ str‘and 22241? 23241?)
BIFAD0 00279 COG-Saly BIFADO_00255 COG1511
I
BIFADO_00251 BIFADO_00255 COG-PotA BIFADO_D0259
COE-FTR1 BIFADO_00230
[ f —
Eifidobacterium longum DJOLOA (- strand, 1432904, .1442004)
Fird ted COG43AE COG-Saly BLD_124% COG1511
[ [ [
COG-SalYy COG-Salk COG-AcrR
Bifidobacterium longum MCC2705 - strand, 1400186, .14101860
COG-FTR1 COE—Tpd COG4393 COG-Saly BL 443 COG1511
[ [ [
COG-Saly COG-Salk COG-AcrR
Salinikacter ruber OSM 13895 (- strand, 2535515..2945518)
COGS 002 COG-G LRk SRU_Z 054 COG2EES COGHEIT SRU_20S0 COG-Vick
[ ]
COG-Trd SRU_2051 SRU_2 049
E—- [
Etnstr‘eptococcus micros ATCC 35270 contl (— strand, 75405, .585403)
COG-Trd COG-Saly COG359 COG-SalY
COG-Saly COG-Sald PEFHIC_01555 COG-SalX

Brucella ahortus hiovar 1 str. 9 941 chromnsome II (- strand, S20104. 830104)

COG-P+5 iF COG-ackA EruRAb2_051
| | _
guad BrufAb2_0519 COG-NapH COG-CyF
[——
Brucella canis HTI:C 23365 chmmosome IT (+ strand, 3599752, .369752)
_E0352 etell COG3I5T achil BGAN_E 0590
<:| I [
ECHN_ 1581 BCAN_FIG5S | GURN_B O3S COE-HapH COG-Cyp
=3

Brucella melitenzis 16M chromusome II (— Str‘and 919136 L2201350
COG-FFs HE I10556 HETI055 COG-NapH COGIAET COG-ackA COE-Cup

COG-GuaA COG-Tpd COG-FTR1
[ [

Br‘gcpilla melitensis hiowar ngb-:-rtus 2305 chromusome II (= shrand, §20083, 5300832

2541 BAEZ_I55 C0G-NapH COG3AET COG-ackA BAEZ 0534
guaf COE-Ted COG-FTR1 COG-CF
[ ———- [ [

Brucella oviz ATCC 25840 chromnsome IT o+ strand 340663 350663)

“Trd | BOM_ANS *fF ackAl BOW_A 0z
R e
guaH COG-FTR1

Brucella suis 1330 chromosome IT (+ strand 359524 . .3698240
COG5293 BRAO3TE  BRADISH 0G-NapH P COG-ackA BRA03ST

ERANSTE COG-Tpd COG-FTR1 COG-Cup
[ [

Brucella suiz ATCC 23445 chromosome I1 O+ strand 361014, 3710140

COG5293 BEUIC B384 | COG-Ted COGIAST ackAl C0G-CuE
[ I
BSUIS_B03E3 BSUIS_BUSES  BSUIS_BUSET C0G-NapH
[
Glucnnacetobacter dlazotrophlcus PHI o (e strand 1504649 1514649)
dia_135 TroR  COG-Hnt COGE-NFnE COEIEES
] [
Gdia_1358 COE-FTR1 Gdia_1354 COG-ChiE COG1942 COG-LysR

§netosp1r‘111um magnetotacticum M3-1 contig O+ strand, 15722, 257220
Hagn 3005212

Hagni3004210 COG=Tpd
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Mesorhizobium sp. BMC1 plasmid 1 (+ strand, 183907..193907

Heso 4282 Hezo 4284 COG-Ted  Heso 4286 CdG=-HapH COg=Hprs Heso_s2ai COg-Ub iy
1
Heso 4283 COG-FTR1 COG$3 09 COG-Ubil
<
Rhodospirillum rubrum ATCC 11170 (- strand, 3233010..32430100
CE-FTR1 COG-Ted | COG45ES COG-5aly CG-Ahps COG-Bop  COGIETT Rru_R27
[ [ S|
COg-Ealy Cg-Saly COEEEES
<]
Hzoarcus Sp Ele O+ strand, 1050476, .1090476)
ebA1395 C0G-Ted ebD44 COG-FTR1 infA  ebA1E7Z ahe'
[
ebA 1555 =bA1E5T ebR 1563 CoG-HapH 2bALETH mekF
< .
eb043
Bordetella br‘onchisegtica RESO (- strand, 3511134..38211542
Fhbi rhbE 05594 oG- Tp COG-FTRi CiG-NapH COEFEH BB35ES BESSET crhA
[ [ [ |
BE3Sa COEFEFT
= <
Bordetella gar‘aper‘tussw 12822 (- strand, 3431140 e Ll T
Fhbi GRS C0E-Trd FTR1 CiG-NapH COEFEH COGTHES BRPE187  COGSZ3T crhA
[ I [
BPF3192 ERF3 156
Bordetella pertussis Tohama I (+ strand, 12159?9 1225979
Fhbi rhb GRS COE-Trd TRi CG-NapH COGEEE EP1157 COGREELE CoG49d
[ I [ [ ot
BP115% COG-E1eA COE3 151
Bordetella Eetr‘ii 0SM 12804 (+ strand 1923433 1933433)
Fhbi FhbE FhbF CiG-NapH COGEE4 Epati357 COGI2ET <t
I I [
Bpet 1453 Epetl1356  crhAl
[ < ]
Burkholderia ambifaria MC40-6 chromosome 1 (- strand, 2364882..253748822
CoG-UurE COG-Trd  BardC406_2125 CiG-HapH COG-HerP COE1741 COG-LusR COG-ExbD
C0E-FTR1 Bamtd 06 2121 C0G-Talf
] <<
Burkholderia cenocepacia AU 1054 chromozome 3 (+ strand, 429591 439551 )
CoG-UurE COG-Trd  Boen G869 ChE-H COGFE4T COG-HarP COE1741 COG-LusR
[ |
COE-FTR1 Ecan_S574
Burkholderia cenocepacia HI2424 chromozsome 1 (- str‘and 2452115 24621152
CoG-UurE COG-Trd | Beendd24_2205 COGIS4T COG-HerP COE1741 C0G-Lusk
[ = | |
C0E-FTR1 Boan2ild 2203
<]
Burkholderia cenocepacia MCO-3 chromozome 1 (- strand, 24926587..2002687)
CoG-UurE COG-Trd Boenmc03_2232 GiG-HapH CO-Herd COG1741 CiOG-Lush GOG-ExbD
COE-FTR1 Boenme 032223 CiG-Ta 18
e Eie
Burkholderia cenocepacia PC184 contig (+ strand, 6566..16566)
CoG-UurE COG-Trd  BoenP_01002665 GiG-HapH COB-Herd COG1741 G0G-Lush COG-ExbD
C0E-FTR1 BoanP_01002663 CiG-To 18
e
Burkholderia cepacia AMMD chromosome 1 (- strand, 2471827, 24818272
CoG-UurE COG-Trd  Barb_ 2246 GiG-HapH COG-Hernd COE1741 COG-Lush COG-ExbD
[
COE-FTR1 Bamb,_2242 C0G-Tald
R <
Burkholderia dolosa AUOLSS contiﬁg (+ strand, &6593..16593)
CoG-UurE COG-Trd  BdolA_01001157 COG-HapH GOG-HerP COG1741 COG-Lusk COG-ExbD
COG-FTR1 Edalf_0i001201 CiG-To 18
e
Burkholderia mallei 10399 contig (+ strand, 13827..23827)
CoG-UurE COE-Trd  Bralll_ 5004346 COG-NapH COG-E12G Bmalli 3004550
[
C0E-FTR1 COG-Tras
Burkholderia mallei 2002?21280 cont1g (— ztrand, -48..99521
CoG-lurE G-Trd - BmalZ_nao00220 COG-NapH COG-GleG Bral2 05000216 4
I
Bral2_ 03000219 COG-Tras
Burkholderia mallel ATCC 23344 chromosome 2 (+ strand, 901876, .9118762
wurE COG-Tpd  BHAROEEZ GOG-HapH COG-G1cG BHAR 0556 EHAR_LRNA-Ara-1 EHAROESL
COE-FTR1 COG-TraS EHAR 0559 COG-GeuT
COiE-Tr-a5
Burkholderia mallei FMH contlg (+ strand, 7280, 172800
CoG-lurE G-Trd | Emalf 02002990 COG-NapH COG-E12G EmalF _02002894 EralF 02002596 EralF _02 002495
I
C0E-FTR1 COG-Tras COG-Tra5 CoG-GauT
Burkholderia mallel GBS horse 4 contig O+ strand, 12941..22941)
CoG-lurE COE-Trd  BralG_i1003455 COG-NapH COG-E12G BmalG_ 01005459 EBroalG_01003461 EBralli 01003463
[ [
COE-FTR1 COG-Tras COG-Tra5 CoG-GauT
Burkholderia mallei JHU contlg (+ strand, 15470,.20470)
CoG-lurE G-Trd | Emall 2003967 COG-NapH COG-E12G Bmald 02005371

COE-FTR1 COG-Tra5
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Burkholderia

mallei MCTC 1022%:chromosome 1 0= strand, 3430..13430)

uurE 05-Ted | BHAL0299_001%F COG-E1cE BHA10299_0009 rrfA rrlA
g k|
COG-FTRL GOE-TraS
Burkholderia mallei NCTC 1024? chromosome 10— strand, 859?2?..869?2?)
uurE ~Trd  BHA10247_A0913 31cG EHA10247_A0309 PFD pr 10
I
COG-FTR1 GOG-Tral
Burkholderia mallei PRL-Z0 contig (+ strand, 4347..14347)
C0E-UerE COG-Trd  BralP 010100004916 COG-NapH COG-G1cG BralP 010100004836  BwalP_010100m08582
-
COG-FTR1 COG-TraS BrmlP_010100m 15596
Burkholderia mallei SAYPL chromosome I (+ =trand, 1?10?14..1?20?14)
uurE COG-Ted | BHASAURL 1741 COG-G1cG BHASAMPL_1745 ngsnup1_1?4? EMASANF1_1750
[
COG-FTR1L COG-TraS EHASAVP1_1745 BHASAUFL_1751
GOG-Tra%
Burkholderia multivorans ATCC 17616 chromosome 1 (- strand, 2348044 ..23580440
uurk COE-Trd  BHULJ 02159 CaG-HapH CoG-Herd COE1741 COG-Lusk exbll | exbE
Fhel EHULD_02155
f—
Burkholderia oklahomensis CB7E0 contig O+ strand, 1792..117913)
CoG-UwrE COG-Tpd  BeklC_010100020449 COG-NapH COG-G1loE COE1741 COG-Lysk COG-ExbD
|
COG-FTR1 EoklC_010100020474 o
=
BoklG_010100020479
Burkholderia oklahomensiz EO147 contig ¢+ strand, 1792..11791)
CoG-UurE COG-Trd  BeklE_010100021027 COG-NapH COG-GleG | COG-Hend COE1741 COG-Lysk Bok1E_0101000;
[
COG-FTR1 Eok1E_n10100021052 COG-ExbD
EoklE_010100021057 ]
Burkholderia phumatum STHS1S chromosome 1 (- strand, 2192243, .2202243)
CoG-UerE COE-Tpd | Bphu_1956 COG-HapH COG-G1cG  Bphu_ 1852 COG17ES COG1741 COG-LusR
[
COE-F TR Bphu_1951
Burkholderia phutofirmans PsJN chromozome 1 (+ strand, 1564259..15?4259)
GoG-UwrE COE-Trd Ephat_1395 COG-NapH COG-HerP COG17ES COR1741 COG-LysR Brhut_14 06
COG-FTR1 Ephyt_1402 COG-Ex
Burkholderia pzeudomallei 1106a chromozome II O+ strand, 496830, . 9068300
uurk COE-Trpd  BURPS110BA_ANS03  COG-NapH COG-Herd EURPS1106A_AOS1T COG-LysR BURPS1106A_AD
[
COG-FTRL EURPS110GA_ANS 14 C0g-ExkD
BURPS1106A_ANS1S
|
COG1741
Burkholderia pseudomallei 112 contig (+ strand, 1826..11825)
coG-UwrE COG-Trd  Beseli2 010100024760 COG-G1lcG | COG-Herd COG1T4L COG-Lysk Epsell2_ii010
[
COG-FTR1 Bpselll 010100024755 GOE-ExkD
G0G-HarH Epseil2_o10100024730
Burkholderia pzeudomallei 14 contig o+ strand, 1822..11821%
OG-k COG-Trd  Brseld_ 010100025546 COG-HapH COG-G1cE | COG-HerP COG1T4L COG-Lusk Epsel4_ol0lin
[
COG-FTR1 Bpselt 010100025371 COE-ExkD
|
Epseid 010100025376
Burkholderia pseudomal lei 1655 cnnt1g (+ ztrand, 6870..168700
GoG-UwrE Besel 03000852 CoG-RarH COG-G1ch Epsel 03000557 GOE-LysR GOE-ExbD
I
COG-FTR1 COG1741
Burkholderia pzeudomallei 1710b chromoszome IT O+ strand, 2335661..2345661)
uurk COE-Tepd  BURPS17i0b_A1922  COG-HapH 31ci COG-Herf COG1741 1usR1in exb0il
COG-FTR1 BURFE1710b_AL927
o
Burkholderia pzeudomallei 305 cohtig (- strand, 20?495..21?495)
uurk COG-Tpd  BURPS305_7936 3l COG-HerP COG1741 COG-Lysk C0G-ExkD
[ e
COR-FTR1 BURPS30S_7951
BURPSS 05 _7950
Burkholderia pzeudomallei dofe contig (- strand. ?6405..86405)
Cog-UurE COG-Ted - Besed_iG 002255 05-HapH COG-G1aG Epset_03002250 COG-Lysk GOE-ExkD
- e
COG-FTR1 COG1741
Burkholderia pseudomallei 6585 chromoszome I 0+ strand, 570131..580131)
uurk COE-Tpd  BURFSGEE_AENT Cig-HapH COG-HerF BURPEEEG_ANGLS  COG-Lusk C0-ExkD
[ ——
COG-FTR1 EURPSGEE_ANG12C0G1741
BURPSEES_AIGLS
Burkholderia pseudomallei 7894 contig (+ strand, 1826..11525)
GoG-UwrE COG-Trd - Brse?_010100025120 COG-NapH COG-G1lcG | COG-Herd COG1T4L COG-Lysk Bpsey_0101000
[ [
COG-FTR1 Epse7_010100025145 GOE-ExkD
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Burkholderia pseudomallei 9 contig o+ strand, 1826..115825)
CoG-UurE C0G-Ted | Bpzewd 010100025690 COG-NapH COG-EleG | COG-Herp COE1741 C0E-Lusk
[
C0E-FTR1 Epsend_nl01on(25115
=
Bpseud_010100025120
Burkholderia pseudomallei 91 contlg + strand, 1909..119053
CoG-UurE C0G-Trd | Besed nid1000253l6  COG-NaeH COG-EleG | COG-Herp Epsed_010100025951
[ -
COG-FTR1 Epsef_ 010100025341 C0E-Lusk
Bpsed_010100025946
COG1741
Burkholderia pseudomallel B7210 contig o+ strand, 1853..118327
CoG-Uurk COE-Tpd  BrseB_010l00024701 COG-HarH COG-Elch | COG-Henf COE1741 C0E-Lusk
[ = -
BpseB_1101000247 06 EpseB_010100024726
BpseB_010100024731
Burkholderia pseudomallei BCC215 contig O+ strand, 1626..115825)
CoG-Uurk COG-Tpd  BrseBC_010100024125 COG-NapH COG-BlcGE | COG-HerP COR1741 C0E-LusR
[
CoE-FTRL EpseBC_010100024153
BpseBC_010100024155
Burkholderia pseudomallel DRSS contig O+ strand, 1827..118260
CoG-Uurk COG-Trd - BrseD_010100025699 COG-NarH COG-ElcGE | COG-HerP COE1741 C0E-LusR
[ -
COG-FTR1 EpseD_010100025724
BpseD_010100025729
Burkholderia pzeudomallei K96243 chromosome 2 0+ strand 49?056..50?065)
wurE COG-Tpd  BPES035E COG-B1cGE COG-HerP COE1741 COG-LusR
COG-FTR1 BPSES 0363
fa—
Burkholderia pseudomallei NCTC 13177 contig i+ strand, 1816..11515)
CoG-Uurk COG-Trd  BeseN_ 010100024509  COG-NarH COG-ElcGE | COG-HerP COG1741 C0G-Lush
[ [
CoE-FTR1 EpseN_01010002455+4
(=
Bpsel_010100024559
Burkholderia pzeudomallei Pasteur contig (+ strand. ?1?4..1?1?4)
CoG-Uurk COG-Tpd  BrzeP_03 004566 COG-E1cE BpseP _03004571 COG-Lusk
[
CoE-FTR1 COG1741
Burkholderia pseudomallei S13 contig (+ strand, 7196..17196)
CoG-Uurk COG-Trd  Besef 03000786 COGE-NapH COG-E1cE Bpses_03000791 COG-LusR
[ -
CoE-FTR1 COG1741
Burkholderia sp. 383 chromosome 1 (- strand, 2622806..265280600
CoG-Uurk COG-Ted | Boepl8i94_AS536 C0G-NapH COG-Herk COE1741 COG-LusR
COG-FTR1 Boep 15194 _ATS32
|
Burkholderia thailandensis Btd contig (- strand, 5875..15575)
CoG-Uurk C0G-Trd © BthaB_f10108011505  COG-NarH COG-GE1cE | COG-HenP COE1741 C0G-Lusk
[
COG-FTR1 EthaB_010100011450
BthaB_010100011475
Burkholderia thailandensis E26d chromozome I1 O- strand, 24738535, .2403583)
wurE COG-Tpd | BTH_II20%4 C0G-NapH CO0G-GlcGE  COG-HerP COG1741
[
COG-FTR1 BTH_IIZ029 COG-LusR
<1
Burkholderia thailandensis MSME43 contig (+ strand,. 1762..11761)
CoG-Uurk COG-Tpd  Bpse3@_010100020017 COG-NapH COG-G1cGE COG-HerP COEL741 COG-Lusk
COG-FTR1 Bpsed_010100020037
Bpse3E_010100020047
Epse3d_010100020052
Burkholderia thailandensis THDOH contig (- strand, 49103..55103)
CoG-lurk COG-Trd  EEhaT_010100011583 COG-NarH COG-GE1cE | COG-HenP COE1741 COG-Lush
[
COG-FTR1 EthaT_010100011555
EthaT_i10100011553
Burkholderia ubonensis Bu conti§ (- strand, 570..105702
CoG-Uurk CTi-Tpd | BuboB 010100005606 COG-NapH COE-HerP COE1741 COG-Lusk
[
COGR-FTR1 EuboB_i110100005556
Burkholderia viethamiensis G4 chromosome 1 (- strand 2540248..2550248)
COG-UurE COG-Tpd | Boep1&08_229 COG=HerP COG1741 COE-Lusk
[
Cog-FTR1 Beep 1505 2259
o
Burkholderia xenovorans LB4OO chromosome 1 (+ strand, 1453948..1463948)
CoG-lurk COG-Tpd | Bme_R31 COG=NapH Bwe_A3145  Eme_AZ146 COG1741 COG-LusR
CoG-FTRL COG-Her? COG17ES
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<

COG-ExbD
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Chromobacterlum wiolaceun r—‘ITCle24?2 (- strand, 811613..82161583

G-Ted | CUNTES COG-FTRL CoG-Hizsd COG27 LT CoEi242 CUNTET
[ [ |
C0G-Fsnk Cod-HapH COG-Ebst CiOG2 04 1 COE-H
| =
Dechloromonas aromatica RCE (- Strand 12094535, 12194352
COG-Herd +old C0G-Trd Daro_1111 CiG-NapH COG3AT2 COE4EET
[ [
COG-TonE &xbll Daro_1112 COG-FTR1

[ [
Paolaromohas naphthalenivorans CJ2 O+ strand, 1347527, .1357527)

Prap_1251  Punap_ 1283 COG-STE14 COG-Ted | Prap_1257 COGE 018 Cig-Suf 1 Prap_1262
=y ] ]
Phap_1252  Prar_1254 COG-ZntA COE4454 Prap_12¢
[ [ <
VYerminephrobacter eiseniae EFOL1-2 (+ strand, 3979241..39892411
COG-PutA COE1247 OG- Trd eiz 3604 GOG-HarH Veis 3607 COE-Purl
[ [
C0E-FTR1 Veiz 3605
]
Psychmmonas sp. CNPT3 contig (- strand, 37675. 476752
G-FTR1 C0E-Ted  COGH593 COG-LalE Cos-Bap PENPTS_00231
I [ [
COG-£aly CO-Saly COG-Hesl CoG-Le1E
[ ; [ [
Citrobacter koseri ATCC BRA-895 (- strand, 1899476..1909476)
CRO_DZ05E C0G-Ted | GOGE3E3 CoG-LolE COG-Bep CKO_D2050 CKO_020449 ck_oz
[ [ [ [ <
COE-FTR1 COG-Saly GOE-Saly cn
e ey
Erwinia carotovora, SCRIL04S (+ strand, 1796705..17667050
COG-FTR1 OG- Trd COG4385 G0E-LelE COG-Becp  COG-RhaT COG-FArat
[ [ [
COG-Saly COG-Saly
[
Eschemchla coli F11 contig (- strand, -3097..6902)
COE-FTR COE-Trd | COGH3SS CoG-Lo1E
[ [ [
COG-Saly EcalF _01003465
e ey
Escherlchla coli UTISY plasmid SJUTISB (+ ztrand, 5797..15797)
Ted | | COEFSS CoG-LolE c0G-Bep  UTISS_PO17 UTISS P
| [ | [ | —
COG-Saly GOE-Saly
O -
kleh=ziella preumoniae plasmid EHF3—140 (- ztrand, 22822..328221)
FRF140_0439 O5-Ted || COGH5ES CiG-LalE COG-Eop  pRF140_041 FRF 14 0_03%
[ [
COG-FTR1 COG-Saly GOE-Saly pKF140_040 pkF
[ (- - =0 I
EKF 140_038
Pectobacterium carctovorum WPPL1d contig O+ strand, 14050..240500
COE-FTR1 COE-Trd | COGHIHS COG-Saly COG-Beop COG-RhaT COG-Arat
[ [ [
COE-Salv COG-Saly
B
‘fer‘smla ber‘covler‘l ATCC 439?0 cont1g (- ztrand, 86911 96911)
harA_01 000396 COE-Salv COG-Sald COGZE65 COG-TehE COG-FhuF
| | [ [
COBFEE0 COG-Lo1E COG-Ecp

‘fer‘smla enterocolitica subsp. Cuenter‘occulltlca 8081 (- strand, 2680660, . 28908608

0G-Ted | | COG4393 C0G-LalE COG-Bep tehE COG-LysR
[ [ P —r [ — [
COE-FTR1 COG-SalY C0G-Sald COR2H65
B
Yerzinia Fr‘eder‘lkseml ATCC 33641 contlg (— strand 16370, 263700
WEreA_0 1002958 C0G-LolE COG-Ecp COG~TehE COG-LysR
] I I [ —— [ [
COG-FTR1 GOG-Saly COG-SalX COG2EE3
[R5~ | S
Yerszinia intermedia ATCC 29909 contig (- strand, 103832..1135882)
COE-FTR1 COE-Ted COE43AS C0G-LalE COG-EBep COG-Tehb COG-LysR
[ [ [ [ [
COE-Saly COG-Sald COE2HE3
[ e i o
Yerzinia mollaretii ATCC 43969 contig (+ strand, 96579..106579)
COG-FTR1 COE-Ted COE4395 COG-LalE COG-Ecp COG-Tehb COG-PepP
[ [ [ [ —— [ [ [
COG-Saly COG-Sald COE2H6S
R R
Yerzinia pestis pngola O+ strand, 2228602, 22536021
COG-FTR1 COG-Ted COG4593 COG-Sald | resh tehE COG-PepP
[ [ [ - [ [
YeAngala_AZ135 COE2E6S
T =
Yerzinia pestis pntigua (+ strand, 1456915, .1498915)
COG-FTR1 COG-Tpd COG4395 COG-LalE COG-Ecp COG-TehE COG-PepP
[ [ [
COG-Saly COG-Sal8 COG2EE3
[
Yersinia pestis CAS5-4125 n::l:ntiﬂlgi3 (- strand, 1438073..1448573)
COG-FTR1 Cl-Ted COG43H93 COG-LalE COG-Ecp COG-TehE perPl
[
COG-Saly COG-SalX COG2EE3
[
Yerzinia pestis CO92 (+ Strand 2201883 22118830
COG-FTR1 COE4395 COG-LalE COG-Bcp C0G-TehE COG-PepP
[ I [
COG-Saly COG-Sal8 COG2EE3
[
Yersinia pestiz FV-1 contig ¢+ strand, 30025, .40025)
COG-FTR1 ‘pesF_010100001258 COG-Saly COG-SalHd COE2EE3 COG-TehE COE-PepP
[ T —

COG-Trd COGHFIT GOG-LolE CoG-Bicp
[ [
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Yersinia pestis KIM - strand, 2604913, .2614913)
CoG-FTR1 2369 COE439S COG-Saly COR-Bcp tehB hmsH
[ |
COG-Ted COG-Saly COG-Saly COG2E6T
[EEE R R
Yerzinia pestis Pestoldes F (- strand, 1322085,.1332085)
WPOSF_1152 COG-Trd COG4593 Cog-La1E COG-Bep COG-TehE COE-PepP
[ [
WROSF_1151 GOE-SalY GOG-Sald COGZE6S
LA e
Yerzinia pestis biovar ﬁnt1qua str 842003004 contlg (+ strand, Z22707..2327072
COG-FTRL Cig-Le1E resh t2hE YRE4200S
[ | | v/ |
COG-Saly COG-Saly COB2EES
e o
Yersinia pestis biover Antigua str. E1979001 contig (+ strand,. 30465, .40465)
COG-FTR1 COG-Trd COG433T Cog-LelE resA tehE COG-PerP
[ [ [
COG-Saly CiG-Saly COEEEES
G s s i e o [——
Yerzinia pestiz biovar Antigua str. UGO5-045d4 contig (- strand, 41954..51954)
CoG-FTR1 COG-Trd COE459S GoE-LolE resfl tehB COG-PepP
[ [ [
COG-Saly COG-Saly COG2EET
[EEas R T e (-
Yerzinia pestis biovar HEdlEUallS 91001 O+ strand, 1858645..18656451
VR1EEE COG-Trd COG4335 COG-Saly texhl tehE perPl
[
£TR12 COG-5Saly phild COB2EES
[ [ e e
Yersinia pestis biovar Drlentalls str F1991016 contig (+ strand, 30437..40437)
YR 1891016 5559 VRF 1891016 _F5a4 resh tehb COg-PepF
COG-FTR1 COG-Saly C0G-Sald COGZE6S
[ e
Yersinia pestis biowvar Orientaliz str msos 1020 contig - strand, 345055, .355055)0
COG-FTR1 COG-Ted oG CoGE-LolE resA tehE COG-PerP
[
COG-Saly COG-Saly COG2EET
s e D e o
‘fer‘mma peeudotuberculosis IP 317595 (- strand, 2493663, .24636563)
CoG-F COG-Trd 00G+533 COG-LolE rash tehE COG-PepF
[
COG-Saly COG-Sald CORZEES
[EEas R T e
Yerzinia pseudotuberculosis IP 32953 (+ strand, 2280264..2290264)
COG-FTR1 COG-Ted 0G4S Gig-Lo1E COE-Bep tehb COG-PepF
[ [ [
COG-Saly C0G-Sald COGZE6S
i S =
Hctmobamllus succinogenes 1307 (+ str‘and 1825538 158356380
COG-Ted  COGH COG-LolE COG1999 Asuc_R0071 COG177
[
Cog-Saly COG-Sald CORZEESE COG-Guts
R T =
Pasteurella multocida subsp. multocida str. Pm70 (- strand. S18655..523655)
perE COG-FTRL COG=Tpd | COR433S GoG-LolE COG-Sald CORZEES COE3100 FHi44:
[ [ [ [
COE-5aly s PHO445 minl
R o O
Pseudomonas stutzeri pl30l o+ strand, 3792268, 38022680
PST_3501 COG-Trd COE-FTR1 COG-P¥1A_ PST_3505 dnrs COE42TS
[
PST_5502 PST_5504 GOG-HapH COG-RrdD
|
Photobacterium sp. SKA34 conti (+ strand, 77, 100762
SKRZ4_07735 SKAFE_07745 Ted | SKAGH_0775E Cog2gae COG-F abi SRR _0TTES
1 [
CoG-Ia1E COE-FTR1 COBXEST SKASY_TTES
Wibrio shilohii AKL contig ¢- strand, 136511..1468112
C0E-FTR1 COG-Trd COG4593 COG-LolE COG-Bop COG-Nari USAKL_19979
[ [ [ [ [ =
COg-Ealy COG-5aly COGZE4T Cog-L ink
[ T e <
Camgglobacter‘ coll RM2228 contig ¢+ strand, 44717..547172
GOE-FTRL COG+593 COG-LolE COE-Sald G049 obsg rErd
[ [ [ [ ]
COE-Tpd COG-5alY COG-TrxA FR1U
| e
Campylobacter concisus 13826 ¢+ strand,. 305359..3155359)
ZodE COG4393 Gig-Le1E CEG 155260769 cunT CLL13E:
[
COG-Trd COE-Salv COG-5ald COC15826_0770
[ e [ [
Camp#lobacter‘ curwus 525.92 (- strand, 15852?8 16852750
LG Fraf ol CCMS2EE2_0427 COE-CirA
I
G0E-FTR1 COE-Saly C0G-Sald CEME2592 0426
[ Lot (e e [ [
Camf%lc-bacter fetus subsp. fetus 82-40 O+ strand, 529696, .539696)
-Plg 0G-FTR1 COE4393 COG-LolE CEFE240_0530 COG-HHTL
COG-Ted COG-5alY COG-5al COG2857 COGFEE
[Es e T [ [
Camg:globacter‘ hominiz ATCC BAR-381 (- strand, 397942, .4079420
OG-FTR1 COE4FIS COG-LalE CHABSS1_ 0444 COG-Feod
[
COG-Ted COG-Saly COG-Sald CHABSE1_ 0445
| e G s T g
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Jejuni BMLZZEL o+ strand, 1722033 17320330
COR4593

Camﬁylobacter
COG-FTRL CoG-LolE CJIEL556 COG3019 CJELS39 GJE_tRNA-
[
COG-Trd COG-5alY COG-Sald CJIE1557 CJELS4H0  CJE_tRN
CIE_%R
CJE_+
GJE
Camﬁylobacter Jejuni subsp. doylei 269.97 o+ strand, 1778159, .1753159)
COG-FTRL COE4393 COG-LolE JIDZERET_2024 COE3 019 ﬂ%aa?_zms
[ [
COG-Tpd COE-Ealy COG-5ald 1I026997_2025 1J026
-
JI026IHT_2 026
| e
Eamgglobacter Jejuni subsp. jejuni 260.94 cohtig (- strand, Z7098..37095)
COG-FTR1 COG4393 C0G-LolE CJIZE094_ 1715 COGI019 CJIZE094_1715 LI
[ <]
COG-Ted COG-5alY COG-£al% CJI26084_1716 CII26094_
C.JIZE 09
C1I26(
1126
Cam&ylobacter Jejuni subsp. jejuni 31-176 ¢+ strand, 1557292..1567292)
COG-FTRL COR459E CoG-Le1E CIIE1ITE_1ESE  COGIOLE CIIF1ITE_16SF  CIIE1L
[ [
COE-Ted COG-EalY COG-Sald CJIE1176_1656 CMIE117E 1659
=
CIIFLLTE_
CIIE1LT
£JI51
1
Camﬁylobacter Jejuni subsp. jejuni 81116 ¢+ strand. 1968782..1578782)
COG-FTRL COE4595 CoG-LalE G5I_1566 COG3019 GEI_1568  CEI_003E
[ [
pla COG-5alY COG-Sald G5I_1567 CEI_ton
[
GEI_ti
AR
[
Camgglobacter Jejuni subsp. jejuni 84-25 contig (- strand, Z900&..39005)
CUE-FTRL COE4595 CoG-LolE CJIS425_1747  COGS018 CJIS425_1750  CJJ5425
[ [
COG-Trd COG-5alY COG-Sald CIS425_1748 CIIS42E_17E1 A
GJIS425_1
EAREEES
£3589
Camﬁglobacter Jejuni subsp. jejuni CF93-6 contig (- strand. 29116..39118)
COE-FTR1 COE4593 COG-LolE CLICFa36_1758 COGI018 CJICFE36_1761  CJICFa
[
COG-Tpd COG-5alY COG-5ald CICFa3E_1759 CLICF36_1762  £JJ
CIICFRFE_
CJICF93
CJICF
Eampglobacter Jejuni subsp. jejuni CGB486 contig o+ strand, 214925..224928)
CDG-FTRL COE-Saly COG-5ald Cig4Ee_1711 Cig4Ee_1713
COG-Ted C0G-LolE C.ig456_1710 COG3019 Cg4E6_1714c
Camgglobacter Jejuni subsp. jejuni HB93-13 contig (- strand, 27138..371362
CE-FTR1 COE4E9E CoG-Le1E CIHESE13_1655 COGH019 CIIHES313_1655
[ [
COE-Ted COG-EalY COG-Sald CIIHESE 151656
[
Cam%%lobacter Jejuni subsp. Jjejuni WNCTC 11168 o+ strand. 15980893, 19905931
C, 1655 G166 1652 CjlEd CjleBhe 1667 +RNA-Leu
[
pla Cileel Ci1663 [ CjléGss  LRNA-Ar
 EL g
HRNA-A
+RHA-
+RN
Camgglobacter lari RMz100 o- strand, 1112312, .1122312)
Chi-FTR1 COG4+393 CoG-LolE Cla_ii64 COE-Cink ileS
[
Fid COG-5alY COGE-Sald Cla_1165
R R R O~
Wolinella succinogenes DSM 4740 (- strand, 1479766, .14897660
HE1567 COE-Tpd  COGEISS COG-LolE COE-Bcp DGCZ
[ [ ]
CoG-FTRL COG-5alY COG-Sald HEL557 COG-
[ |CC e [ [
Treponema denticola ATCC 35405 (+ strand, 1556441, .1566441)
TDELS0E COE-FTR1 COG-Ted COG43ET COG-Ealy COG-LolE COE-Eald COG-Saly COGS4+97
[ [ RSO | [
COG-5alx COG4TE

TOE1513
=



Treponema pallidum subsp. pallldum str. Nlchnls (- strand, 1046940, .1056940%

COG-Fhes  COE-FTR1 Trd TR 96T TR 366 C0E-AcrA
I I [ [ ]
TR 0471 TR 55
B [
Acetobacter asteurlanus IF0 3283-01 ¢+ strand, 2736007, 27460071
thiG  RPADL_25240 COG-Trd oprE APADL_25290 APANL_25500 1ysR COG-GabT
[ [ <]
APADL_Z5250 oprE
g e |
Hggreéﬁtibacter actinomycetencomitans 0D115-1 (+ strand, 1478726..1488726)
COE-FTR1 COG-Tpd  COE4593 £0G-LelE COG-Bop COGEST D115 1567
[ [ [
COG-5aly COG-EalH COG2E6T D115 1566
= <
Hg?re%atibacter aphrophilus NJS700 (- strand 966357, 976887
COE1SS C0G-Ted G CoE-Le1E COG-Tex  NTUSHA_0S6S COG-HreR
[
COG-FTR1 GOE-Saly COG-Sald NTOSHA_0564
[ <]
Beljerinckia indica subsp. 1ndlca HTCE Q039 o+ strand G4 7450 . 4574500
COG-ChiE COG-Hist COG-HarH COG-Fh1RA Bind_0394 CORSSS
I
Bind_0591 Eind_0395
Bifidobacterium angulatum DSH 20095 contig (+ =strand, 431558..53158)
EIFANG_00636 COG-Ted 0G4395 COG-Saly C0G-5alH BIFANG_MIG45 BIFANG_N0644
[
C0E-FTR1 CoG-Ealy CoE15id
[
Bifidobacterium bifidum NCIMB 411?1 cnntl (+ strand, 99469 109469)
EbifN4_ 010100006523 CoG-LalE COE-Saly C0E-PhrF EbitH4_010100
I I [ [
G0E-FTRL BbifH4_0101000 06355 Ebifh4_nii
[
Bifidobacterium brewve OSH 20213 contig O+ strand, 39562..49562)
COG-FTR1 COG-Tpd COR453S BIFERE_02002 BIFERE_02004 COG-AcrR  COG1511
[ [ [ -
COG-5alY COG-EalH BIFERE_02005
[=
BlFldobacterlum catenulatum D3M 16992 contig (+ strand, 14?516 15?516)
COE-Ted BIFCAT 00142 G-5a COG-5aly BIFCAT_00147 COE1511
I
COE4EIE COG-SalX CoG-RerR
Bifidobacterium dentium Bdl (+ strand 202805 L2128082
COG-He1E COG-Salv COE-Saly EDF_0163 COG-PurR O
=
COE-FTR1 COG-Saly
[
Bifidobacterium longum subsp 1nFantis ATCC 15697 (+ strand, 234344..244344)
CoE-FTR1 06— Trd COG4383 COG-Saly Elon 202 COG1511
[ I
COG-5alY COG-Saly COG-AerR
Bifidobacterium longum subsp. infantis CCUG 524586 contig (- strand, F3075..83078)
CoE-FTR1 COG-Ted COG4393 COE-Saly OG-Sl EloniCS_ 010100002317 COG1511
[ [ [
COG-Saly COG-Aerk
Bordetella avium 197M (+ strand, 13159986, .1325986)
FhbG phbE FhbF COGE-Trd COE-FTR1 GOE-HapH COGEI4 BANIZ2Y  COGSZGT cphAl
[ [ [
BAU1225 BAU1250
Brucells abortus 519 chromosome 2 (- strand 819341 L5293412
COG-Pfs COG-Ted CoG-F COGIE5T COG-ackA COG-Cup
[ [
G~ GuaR BAbS19_II07770 0E-HapH
[
Erucella melitensis ATCC 23457 chromosome [I ¢+ strand, 340850, .3308801
COG-P¥s EHER_F0361  BHER_B0563 0E-HapH COG3IST achil EHER_F 0365
auaf COE-Trd COG-FTR1 COG-Cyp
[ [
Brucella microki CCM 4945 chromosome 2 0+ strand 361154 3?1154)
COGS293 BHI_II376 BHI_IIS?7 EHI_IIS? *tp ackA BHI_II384
e
BHI_II374 COG-Ted C0G-FTR1 COG-Cup
[ [
BHI_II37S
Burkhalderia ambifaria I0P40-10 contig ¢+ strand, 1685..11654)
CoG-UurE COE-Trd  BamI0P40100RAFT_551% CoG-Herp COE1741 COG-Luszh COG-ExbD
[
COE-FTR1 Earl0P4 01 00RAFT_5323 COG-Tald
-
GOG-MapH
Burkholderia ambifaria MEX-9 contig O+ strand, 1719..11718)
CoG-UurE COG-Trd  BarHEXSDRAFT_S045  GOG-HapH COG-HerP COG1741 COG-LysR COG-ExkD
[
COR-FTR1 EarHEXSORAFT_S5048 COR-Told
Burkholder1a cenocepacia J2315 chromosome 1 (- strand, 254428? 2054287
wurk COG-Ted  BCAL2F00 COG-HerP COG1741 COG-LusR COE-ExbD
[
COE-FTR1 BCALZE9E COG-Told
<
Burkholder1a glumae BGR1 chromozome 1 (- strand, 2903?63 2913?63)
COG-Ted | bglu 1325520 CoG-Herp COG1741 COG-Lysk COE-ExbD
[
Cog-FTR1 balu_1a25450 GOGE-Ta 18
|

18



Burkholderia

graminis C4D1M cont1$ (- strand, -3015..6951)

Cog-UnrE BararDRAFT 6556 CoG-HarH CoG-Herf
| I I [ o
COG-F TR 1 EgramdRAF T_6532
Burkholderia multivorans CGD1 contig (- strand, 149053, 159053)
uurE COG-Ted  BURHUGGDL 1012 O CoG-Herp COG1741 C0G-Lysh COG-ExbD
[
CO0E-FTR1 BURHUCED1_1015 COG-Ta 18
[ = R ]
BURHUCED1 1017
<
Burkholderia myltivorans CGDZ contig O+ strand, 9224..19224)
uurE COG-Ted  BURHUCEDZ_159% 0G-NarH CoG-Herp COG1741 COGE-Lysk COG-ExbD
[ <1
COE-FTR1 EURHUCGDS_1403 COG-Ta 18
E——
Burkholder-ia multivorans CGO2HM contig (- strand, §63512..873912)
worB COG-Trd - BURHUCEDZH_i496 G0G-HarH COG-HerP COG1741 COE-LysR COG-ExbD
[
COE-FTRL EURHUCGDZH_15 00 COG-To 1
Burkholderia pseudomallei 576 contig (- str‘and 228008, (235005817
kB COE-Tpd | BUC_$663 COG-HapH alch COG-Her? COE1741 COE-Lush COG-ExbD
[
COG-FTR1 EUC_4665
| E—
BUC_4669
o=
Burkholderia sp. CCGELQOZ chromosome chraomosome 1+ str‘and 11200735 . 11300737
Cog-UnrE COG-Ted | BC100Z_101S COG-HapH COG-Hen? COG1TES | COE1741 COG-Lusk BC1nnz_10:
|
CoG-FTR1 ECL002_1019 C0G-E:
s ey o <E]
Burkholderia sp. H1&0 contig (- strand, 1401, .11401%
COG-UurE COG-Ted | BH1G0DRAFT_S672 C0G-HarH COG-Herd COE17EE  COG1741 COG-Lyush EH 16 00RAF
= I | [
C0G-FTR1 EH1600RAFT 5665 COG-E
[ <] <
Campylobacter jejuni subsp. jejuni CGE421 contig ¢+ strand, §7438..974380
Fl13 COE4595 COE-Saly COG-Sald Cig4l_1720 Cjsd21_1722
[ [ [—"
CoG-Lo1E Cis421_171% CoG3019 Cigdl_ 1733
I:amgj%lc-bacter* rectus RM32687 contig C+ strand, 23029..330292
—FTR1 COE-Tpd  COG439S GOE-LolE CRHRE0001_3063 CAHRENN01_5071
[ [
COE-SalY COGE-Sald GRHREQ001_5070 CRHRENNOL_G
| G [ [

Clostridiales genomosp. BWABS str. UPIIS-5 O+ strand. 267586..2773860
COG-FTR1 COG-Ted COE4393

COG-LolE COG-5al COG4939  HHPREF 0565_0240
[ [ ==
COG-Saly COG-5aly
R e e
Conexibacter woesei DSM 14684 O+ str‘and 23?1610 23816107
Cwoe 2250 COG-F iuk Cuce_I256 COg-HarR COG2141 COE42E Cwoe 2261
= I:> 1 o —
Cuce_Z251 Cwoe FIS3 Cuce_ 2255 COG20ES Cuce 232
[ |y | |
ESChE‘I“lChla coli 1520 plasmid EIP1206 + ztrand, 125552..1350652)
Ted | COE4333 IPF_114a IPF_112 IPF_110 IPF_105 IPF_107  IS26-Twed COGS
I [ [ b [ [ ] E
IPF_119a CoG-LolE COG-Bep
COG-SalY COG-Sal
Ezcherichia coli UMNGZE plasmid EpiESCUPI (- ztrand, 28304..35304)
COG-FTR1 COE-Tpd | COG4593 CoG-LalE COG-Ecp  pI1ECUHN_0 036 FLECUHN_i 033
[ [ [
COG-5alY COG-Sal F1ECUHN_i 035
F1ECUHN_it 034
Fusu:-bactemum nucleatum, HTCCZSSBE (+ Strand 190?351 191?351)
COEZ252 CoG-Dotl COG-DokP COE15TS COG-BaeS CoG-
] | | <] I ] [ o
COGE-RinE GOE-DctH
Gardherella vaginalis 408-05 (+ strand 180??5 190775
HHFREF 0424 _0159 HHPREF 1424 _0164 COG-5ald FHPREFIJQQ-I_MEB HHRREF 1424 0165
I I [ 1
CoG-FTR1 COG-Saly HHPREF 1424_0167  COG-CitE
[
Methylobacterium radiotolerans JCM 2631 (- strand, 4036503..4046805)
COEFEST C0E-Ted Cig-HarH COG-FTRi Hrad2d31_ 5799 Hrad2431_ 5797 C0G-TadE
] [ [ [ ]
Hrad231 3802 COg-Ssef COGE-Tad [ R

Pectobacterlum carotowvarum suth carobovorum PCL O+ strand, 1618704 ..1628704)

“Ted | COGH3SS COG-Lo1E COG-5al COG-RhaT COG-Arak
I [ [ |
COE-Saly COG-Eop
Pectobacterium wasghiae WPP1E3 (+ strand, 1935425, .19459425)
COGE-FTR1 COE-Ted COGEAS C0G-LalE COG-Bcp  COG-RhaT COG-Arat
[ [ [
COG-Saly COG-Salx
Proteus mirabilis HI4320 (- strand, 205734..2157342
PHIO1E1  FHIOL?G PHINF? COG-Trd | | PHINLZE CoE2E22 COG-Ic1R COG-Bist
[
PHIOLS0 | COG-Hep COG-FTR1 COE2E3T COG-HubA



Pr‘omdenma al‘;:RaDhFaI:lens Osk 3od20 cont1§n C+ strand, 121390..131390)

URLCAL 02412 COG=Tpd | PROJALCAL_024 14 FROUALCAL _024 15 COR-Lysk COE-Adel
] [ | | [T |
CDG-FTRl COB2557 PROVALCAL _02419
Providencia r‘ett el DSM 1131 contig (- strand, 453582..55382)
COG-Hink FROURETT_01162 COG=Tp: FROMRETT_011610 COGZF22 PROMVRETT_N1156 PROVRETT_01154  COG-Lusk COG-Adel
] [ e |
C0G-FTR1 COG2537 PROVRETT_01155
[ ——
Providencia rustigianii D3SM 4341 contig (- strand, 4560z..53602)
Cig-Hink FROMRUST 0i722 COG-Ted ROVRUST_ 01720 COREEEE COGEEET FROMRUST_017 16FROVRUST 01715 COG-Lusk COG-AdaC
| || | | [ [ | | B e
COG-FTR1
Sallmbacter‘ ruber (- Strand 2614444..2624444)
CRH_02265 COGXEES SRH_02267 SRH_02265 SRH_02264 COG-MicK
[
GO Trd COG463T
(-
Selenomonas S&Jut%}gena ATCC 33185 contig o+ strand, 335063..43083)
COG-ExED COG-FTRL COE-Tpd | COGHEES COG-Saly COE-Saly COG-RFEE COG47ES
[ [
COG-TonE CoG-LolE COE45S COGRS34L
Tr‘eg:-nnema Eallidum subsp. pallidum 3514 - steand, 1043385 ..10553850
phe chE-FTR1 tpd TRASS 1963 TPRSS_1967 TRASS 196G COG-RcrA
I e
TRASS_0970 TPRES 1965
Yerzinia psewdotuberculosis PELA+ O+ strand, 2196587 ..2206587)
COG-FTR1 COE-Tpd | YPTE_1990 COG-5alY C0E-£aly COG2E6F COE-TehB COG-PepF
[ [ [ i e
COG4395 COG-LolE COG-Bop
—
Yersinia pseudotuberculosis YPIII (- Strand 2490293..2500293)
COG-FTRi COE-Ted COE-Ealy CiG-Saly COGEEGS COG-Tehb COG-PerP
[ [
COG4E93 Cig-Lo1E CE-Eop

20



