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gi|11499522|ref|[NP 070763.1| Archaeoglobus fulgidus DSM 4304
gi|11498792|ref|[NP 070021.1| Archaeoglobus fulgidus DSM 4304
gi|11498537|ref|[NP 069765.1| Archaeoglobus fulgidus DSM 4304
gi|45357816|ref[NP 987373.1| Methanococcus maripaludis S2
gi|15668770|ref[INP 247570.1| Methanocaldococcus jannaschii DSM 2661
gi|57159203|dbj|BAD85133.1] Thermococcus kodakaraensis
gi|52549001|gb]JAAU82850.1| uncultured archaeon GZfos1D1
gi|57158924|dbj|BAD84854.1] Thermococcus kodakaraensis
gi|48770664|ref|ZP 00275007.1| Ralstonia metallidurans CH34
gi|49235091|ref|ZP 00329166.1| Moorella thermoacetica ATCC 39073
gi|14590635|ref|[NP 142703.1| Pyrococcus horikoshii OT3
gi|18313669|ref|[NP 560336.1| Pyrobaculum aerophilum str. IM2
gi|18313937|ref|[NP 560604.1| Pyrobaculum aerophilum str. IM2
gi|21226460|ref|[NP 632382.1| Methanosarcina mazei Go1
gi|14590516|ref|[NP 142584.1| Pyrococcus horikoshii OT3
5 27983595 Spironucleus salmonicida
gi|5514636|gb|AAD44021.1| Giardia intestinalis
0i|48834393|ref|ZP 00291408.1| Magnetococcus sp. MC-1
gi|10580499|gb]AAG19369.1| Halobacterium salinarum NRC-1
gi|55377722|ref|YP 135572.1| Haloarcula marismortui ATCC 43049
gi|53796418|ref|ZP 00357388.1| Chloroflexus aurantiacus
gi|33600561|ref|[NP 888121.1| Bordetella bronchiseptica RB50
gi|53730972|ref|ZP 00147597.2] Methanococcoides burtonii DSM 6242
—lo gi|11498810|ref|[NP 070039.1| Archaeoglobus fulgidus DSM 4304
— @i|14591671|ref[NP 143758.1| Pyrococcus horikoshii OT3
93 gi|48477608|ref|YP 023314.1| Picrophilus torridus DSM 9790
°4|1_i|: gil48852402]ref|ZP 00306589.1| Ferroplasma acidarmanus
gi|15898607|ref|[NP 343212.1| Sulfolobus solfataricus P2
| 1_|_—|E gi|48770962|ref|ZP 00275305.1| Ralstonia metallidurans CH34
34 gi|45518538|ref|ZP 00170089.1| Ralstonia eutropha JMP134
gi|20094682|ref|[NP 614529.1] Methanopyrus kandleri AV19
gi|56476649|ref|YP 158238.1| Azoarcus sp. EbN1
gi|48764230|ref|ZP 00268782.1| Rhodospirillum rubrum
gi|23013940|ref|ZP 00053786.1| Magnetospirillum magnetotacticum MS-1
gil47575331|ref|ZP 00245366.1| Rubrivivax gelatinosus PM1
gi|54032275|ref|ZP 00364407.1| Polaromonas sp. JS666
gi|53757206|gbJAAU91497.1| Methylococcus capsulatus str. Bath
gi|27381179|ref[INP 772708.1| Bradyrhizobium japonicum USDA 110
gi|9502268|gb|AAF88064.1| Entamoeba histolytica
TP114983 Thalassiosira pseudonana
gi|46105971|ref|ZP 00186361.2| Rubrobacter xylanophilus DSM 9941
gi|23480664|gb|EAA17162.1| Plasmodium yoelii yoelii
gi|34557415|ref|[NP 907230.1| Wolinella succinogenes DSM 1740
gi|16082167|ref|[NP 394609.1| Thermoplasma acidophilum DSM 1728
gi|53761132|ref|ZP 00166480.2| Ralstonia eutropha JMP134
gi|48770614|ref|ZP 00274957.1| Ralstonia metallidurans CH34
gi[48769483|ref|ZP 00273829.1| Ralstonia metallidurans CH34
gi|33603781|ref|[NP 891341.1| Bordetella bronchiseptica RB50
gi|46131302|ref|ZP 00169458.2| Ralstonia eutropha JMP 134
gi|27378557|ref[NP 770086.1| Bradyrhizobium japonicum USDA 110
gi|3850837|emb|CAA10043.1| Pseudomonas mendocina
gi|50084972|ref|YP 046482.1| Acinetobacter sp. ADP1
gi|27381487|ref|[NP 773016.1| Bradyrhizobium japonicum USDA 110
0 gi|48768911|ref|ZP 00273259.1| Ralstonia metallidurans CH34
gi|45514878|ref|ZP 00166434.1| Ralstonia eutropha JMP134
gi|29830371|ref|INP 825005.1| Streptomyces avermitilis MA-4680
gi|27376086|ref|[NP 767615.1| Bradyrhizobium japonicum USDA 110

Tree #26: gZap797bT7

0

— 154 _|£ gi|19570349|dbj|BAB86294.1| Sphingomonas paucimobilis
92 gi|48850807|ref|ZP 00305049.1| Novosphingobium aromaticivorans DSM 12444
— 25 gi|56478657|ref|YP 160246.1| Azoarcus sp. EbN1
2 gi|56709170|ref|YP 165215.1| Silicibacter pomeroyi DSS-3
_E gi|48770162|ref|ZP 00274506.1| Ralstonia metallidurans CH34
0 gi[27375252|ref|[NP 766781.1| Bradyrhizobium japonicum USDA 110
_@ gi|48783675|ref|ZP 00280127.1| Burkholderia fungorum LB400
5 gi|46131334|ref|ZP 00169493.2| Ralstonia eutropha JMP134
_|34_— gi|53761379|ref|ZP 00350728.1| Ralstonia eutropha JMP134
96 gi|33603681|ref|[NP 891241.1| Bordetella bronchiseptica RB50
71 gi|48781139|ref|ZP 00277783.1| Burkholderia fungorum LB400
6. gi|48781137|ref|ZP 00277781.1| Burkholderia fungorum LB400
73 gi|33599522|ref|[NP 887082.1| Bordetella bronchiseptica RB50
gi|33591854|ref[NP 879498.1| Bordetella pertussis Tohama |
5 gi|29246724|gb|EAA38310.1| Giardia lamblia ATCC 50803
100 77 gi|29250268|gb|EAA41765.1| Giardia lamblia ATCC 50803
96 gZap797bT7 Spironucleus salmonicida
I— TV42560m00045 Trichomonas vaginalis
88 30 gi|46578789|ref|YP 009597.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough
66 100 gi|46578999|ref|YP 009807.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough
gi|23013475]|ref|ZP 00053365.1| Magnetospirillum magnetotacticum MS-1
_Di|56679276|gb|AAV95942.1| Silicibacter pomeroyi DSS-3

gi|53726540|ref|ZP 00141450.2| Pseudomonas aeruginosa UCBPP-PA14
— gi|52010595|ref|ZP 00337954.1| Silicibacter sp. TM1040
gi|13474206|ref|[NP 105774.1] Mesorhizobium loti MAFF303099

gi|15966005|ref|NP 386358.1| Sinorhizobium meliloti 1021

0.1



Tree #27: gZap472bT7,

SpESTZap1028

qi|5655

gi 156021 37|ref|INP
gi[52424879| re YP 08801

g\\53758732lgb\AAU93
se2lel] ZP 00247655 1 Rubbrmvax gelatinosus PM1

71
g||5BA759%1 \refAYP &
8317| reﬂZP 0302563.1| Navosphlngoblum ammallclvnrans DSM 12444

o154 2383|reﬂNP 103950
4758

ai4sa1sear] 2 ‘zp 0019458
g J, 3502385]ref
g|| 37601 11rfIN

9123000 16|reﬂZP 00

g||52007408\rei|ZP 00334786.1] Thiobacilus deniti
273550‘re1 NP 439805.1] Haemophilus influenzae Rd KW20

0|ref|ZP 00122!
24520

™ 0i|53681 739|rengP 00103326.2| Desulfitobacterium hafniense DCB-2

ref|NP 521387.1| Ralstonia solanacearum GMI1000

g\\§8750531 gehz > 00277242 1| Burkfolderia fungorum | 820

807941 1] uncultured bacteriul
Methylococcus capsu\atus str. Bath

oarous
SolrefNP 419996.1] Caulobacter crescentus CB

g|\5372%40| efZP 00149604.2] Dechloromonas aromatica RC
g\\ ’ \Q57766.1| Chromobacterium violaceum ATCC 12472
gl 700 o& [ZP 00269231.1] Rhodospirillum rubrum
g4 seuea\reg 00318056.1 ngcrobuIblfer degradans 2-40
reflYP 050635 1] Enwinia carolovora subsps atroseptica SCRI1043
g||16764357\rel 50572, 1| Salmoneila typhimurium LT2
glarezse arelh99290 8.1| Photorhabdus luminescens subsp. laumondii TTO1
4il22126639 reﬂN 670062.1] Yersinia pestis
19655750labjAAF94429.1] Vibro cholerae O1 biovar eftor sir. N16961

AO 1| Vibrio vulnificus CM

293
gl gsﬂoeme f|L?P 130536. 1| Photobacterium profundum SS9
i24374576JrefINP 718619:1] Showanella oneidensis MR-1
o73lreflYP 162512.1] m

onas mobilis subsp. mobilis ZM4
£894501cTNE 355161.1] Agrobacierium tumefaciens str. C58
85|ref[NP 386438.1| Sinorhizobium meliloti 1021

50.1] Mesorhizobium loti MAFF303099
897|ref|YP 033938.1| Bartonella henselae str. Houston-1

Mesorhizobium sp. BNC1

NP 695512.1] Brucolla suis 1330
1| Bradyrhizobium japonicum USDA 110
\re bNP e 1] Rnodopseudomonas palustris CGAO09
50224.1| Magnelospiriium magnelotacticum
\\33519877|ref|N Candidatus Blochmannia floridanus

N
3

of Glossina

490874'JreﬂNP 871128. é thia
ficans ATCC 25259

585.1| Haemophilus somnus 129P°
9.1| Pasieurella muitocida subsp. radltocida st Pm70
1| Mannheimia succiniciproducens MBELSS!

?I 034590 LeleP 00134746 1| Actinobacillus pleurorneumomae serovar 1 str. 4074
- iterasesi

283217.1] Neisseria meningiidis
sp.

29 357300
75 4i[26987508]ref|N
qil564711

1465811
qi[23474752 releP 00130044
15903533

j‘ engP 00138426 2| Pseudomonas aeruginosa UCBPP-PAT

3.4] Pseudomonas putida K

%3lab EALAbrSS, 1| Entamoeba hlstolytlca HM-1
Slefl¥P 011977.1] Desulfovibro vulgars subsp. vuigaris st Hildenborough

L‘Desu\!ov\brlo desulfuricans

gi 55738764& AAV
posresanen NP

895310
.|24377eeg\gb\AANss 98.1
62408.1]

816080.1

||48823385\re ZP 502!’5\‘5766 1

g\ 50590797|reﬂZP 00332145.1| Streptococcus suis 89/1591

[N 802660.1] Sreptococcus pyogenes SSI-1

Streptococcus mutan:
treptococcus mermopnnus CNRZ1066

Enterococcus faecalis V583

91.1| Listeria monocytogenes EGD-e

Enterococcus faecium

is subsp. lacts 11403

g|15 15383)refINE

lact
gwl\27468149|ref|NP e 1\ Staphylocoocus epidermidis ATCC
ai 49486351|reQYP 043602.1] Stapl
7|ref|NP 658292.
243686.1] Bacillus halodurans C-125
48292

28
ylococcus aureus subsp. aureus MSSA476
1] Bacillus anthracis str. A2012

[564209741eflYP 148292.1| Geobacilus kaustophilus HTA425
gi|5696421 \reﬂY 1 Bacillus clausii KSM-K1
gw\15079535ére14P 350350.] Habile aubtis subsp. sublls sir. 168
— 43(efiZP 00236385 1| Bacilus cereus G
i|5: 13]ref| YP 079804.1] Bacillus licheniformis RP66 14580
gi 23099371\reﬂ P 692837.1| Oceanobacillus iheyensis HTE831
9i46112907IrefiZP 001820112/ EXiguobacterum sp. 265-15 oM s041
g5 59819592|reV NG %44359 1 Thermus‘thermopmlus Has
qil15807541]ref|NP 71D
qil1 5.1] str. IM2
gu46106402|rer\zp 00199 b |Rubrobacter Xylanophilus DSM 9941
33|ref|ZP 00054439.1] Ms-1
gilessaa0t keﬂZP 2056 7 1\ sp. M
— 1 4i|39996225]ref|NP 952176.1| Geobacter sulfurreducens PCA
rl“_m-_ g\\45846991|ref|ZP 00301249 1| Geobacter metallireducens GS-15
gisi246786) refw 066670.1] Desulfotalea psychrophila LSv54
e i49237270]ref|ZP 00331325.1| Moorella thermoacetica ATCC 39073
1k 839785(ref|ZP 002967 15.1| Methanosarcina barkeri str. fusaro
227335|revw 633310.1| Methanosarcina mazei Go1
l}zp 00148239.2] Methanococcoides burtonii DSM 6242
ehalococcoides ethenogenes 195

gfs731235)o
91/57234412]r¢

|YP 181517.1]
IrefINP 214462.1] Aquifex asolicus Ve

gil

f[YP 007024.1| sp. UWE25

SpESTZap102!

‘Spironucleus salmonicida
8.1| Giardia lamblia ATCC 50803
I

[ 9i[29250:

2

92321 l
i[23112617|ref|Z
g\?205076552|0ref|NP 62282

6
S5 0RbB Ve D

72

gissT1331eIrefYP 0903
%43555394\ ofZP 003095
i[31 57keﬂ><P 07126.1] Anopheles

5
£f572A221 et
40308]ref|ZP 00368257

g
gl|2502532l)Jref|NP 738374, 1| Corynebacterium efficien

azapdraeTr
4i|15922342ref|NP 378011.1| Sulfolobus tokodail str. 7

SBIrelINP 344443.1| Sulfolobus solfataricus P2
\Q66379.1| Porphyromonas gingivalis W3
07.1| Bacteroides fragilis YCH46
53.1| Cytophaga hutchinsonii
ambiae str. PEST
2.1| Clostridium perfringens str. 1
Clostridium acetobutyllcum ATCC 824

8
'748.1] Clostridium tetani E88
00098079 1\ Desulfitobacterium hafniense DCE! 2

naerobacter tengcongens

ermoar
291|ref|ZP 00314216 1| Clostridium thermocellum ATCC 27405
076257, 1j,ngblgbaclenumslhermophl\um 1AM 14863

FefiZP 00366948, unknown taxonomy

792147 eNP 261
P 00370153.1| unknown ta:

1] unknown laxonnmy
07606 11 Helicobacter pylor 26695

156454321t
ol E734\reﬂNF’ 906

1 382339
§f29833385 ref]|

0i|48834931|ref|ZP 00291934.1| Thermobifida fus
gl 15842120\@ NP 337157.1

0862.1] C
el NP oao 1] Corynebacterium dupmhenae RCTe 13120
P 8268019.1) Streptomyces avermiiis MA-4680

Mycobactenum tubercu\osls CDC1551
51| acnes KPA171202

o Tv432893m00110 fnchomanas vagin
vagin:
subsp.

na\ls

119704497 ref|NP £04059.1]

gi\4252'?904\rel NP 973002.1) T
i[26246156|ref[NP 752195.1] Escherichia coli CFT073

6|
29142978lr&fINP 806320.1]

ATCC 25586

reponema denticola ATCC 35405

almonella enterica subsp. enterica serovar Typhi Ty2
072.1] Buchnera aphidicola str. APS

240
16121380 refNP 404693 1| Yersinia pesis C
4i|50122264]ref
g||37524932\r§f NP 928;

800
g\\21230446 refINP 63

[¥P 0514311) Ervinia carotovora subsp. atrosoptica SCRI1043
276.1| Photorhabdus luminescens subsp faumondii TTO1
704|ref|Z 00039076.2| Xylella fastidiosa Dixon
6363.1| Xanthomonas campestris
99069]ref|NP 508741 | Vibrio parahaemolytlcus RIMD
10285.1] Vibrio vulnificus

210633

"273613774%% ]
g||54310045\rei|YP 65.1) Photobacterium profundum %
C jum violaceum ATCC 12472

|5
%i'l"zzzg
qil56750161ref|YP 17

gi|5655A605\pdb|1 XMg\

83

786ge#NP

9i[15828027 re
g||4577!)143gef|
91123469425/refiZP 0012
ai26880797 refINP 742222

- 9148851336

044|rel|Z 00089535,

4i[213286
bIAAV!

Eqwzm 15
4il48892238]ref|ZP
gieazona2
3735
9182\@!4

9338611 T6jrefINP 89267
324001

IrefZ P 00305578. 1
910107 reflzk 00194957.2]
1] Azotobacter vinela

145|reqrzp 003427721

50947.1| synthetic construct
bJAAM4BEA0 511

glozotote |reﬂZP 00337

SIIS66T7868IabIAV94334.1] Sifbacter pomeroyi DSS3

gt 03344ger| 246418 1| Pasieurella muliocida subsp. multocida sr. P70

1 Dictyostelum discoideu

9.1
g||564607984rel YP 156079. 1| Id\omarlna loihiensis L2TI
reﬂZP 001591

692.1| Anabaena variabilis ATCC 20413
f|ZP 00110948.1| Nostoc punctiforme PCC 73102
003256361 Trichodesmium erytragum IMS101
ref[NP 440270.1| Synechocystis sp. PCC 6803
eflZP 00177789.2] Crocosphaera watsonii WH 8501
P'682429.1| Thermosynechococous elongatus BP-1
ynechococcus elongatus PCC 6301
chlorococcus marinus subsp. pastoris str. CCMP1986

1] Pennisetum glaucum

na
Brucella suis 1330

gl21070362abjAAV34273

gil2571 340\§5$AA 9866 1\Arab|do{)sls thaliana
824]ref|YP 52868, 1] Bartonela quintana si. Toulouse

—————————————— qi10114358)cfIN° 5334235.1] Schizosaccharomyces

ais4023666 relYP 1179081

<fINP 3022
SiefYP 1081811 8
00274487.1| Ralstonia metallidu
4759.1| Pseudomonas syringae pv. syringae B728a

1| Pseudomonas putida KT2:

Nocardia farcinica IFM 10152
90.1 Mycobaclenum leprae TN
urkholderia pseuduré\a\gel K96243

Novosphingobium aromaticivorans DSM 12444
lesorhizobium sp. BNC1

ndii
Azotobacter vinelandii

uncultured proteobacterium
7.1| Silicibacter sp. TM1040

4il50! \re v ey 1| Acinetobacter sp. ADP1
gljl56460550\reﬂYP1 531 1| idiomarina loihiensis L2TR
palustris CGAD09

| axonopodis p. citi str. 306

gil48733666]ref[ZP 00267409.1

8 47573563l reflZb 002436011

5892/rcfiZP 00282101

!a 490|ref|NP 842560

§i[3410135. \gb\AAQS 722.1| Chrom

i[42522823|ref[NP

]16127098/rSi|NP 42166

il46141282]ref|ZP 00146496.

02

||55240363\%
048140497 ref

4? 64
gi[33594937|ref|[NP 382580 1 Bor

etella parapertussis 1282
Pseudomonas fluorescens PO-1
Rubrivivax gelatinosus PM1
Burkholderia fungorum LB4(
Nitrosomonas europaca RTGC 19718
m viola

obacteriu TCC 12472
963203.1] Baeliovibrio adteriovorus HD100
1] Caulobacter crescentus CB15

| Psychrobacter

il A6366

s
2l00IEAL2 preo 1| Dmsopmla pseudoobscura
S9IgblAR024948. 1] Drosophila melanogaster
 Ro6ds, | Anopheles gambiae str. PEST
P 393510.1] Apis mellfera
| C elegans

|56
b|AAU92608.1

g% 453 3317?‘

e
L serpemmmats

0.1

bIAAWS3;
4|ref[NP 444500,

"a§1

100 4i[23128919]ref|ZP
14552819
41567506 14]ref
glueTT1azelelZp o027oTer
3763]ref|YP 1261
gl]15921932\re!‘NP 3776014/ Suifolobus tokedail ir. 7
41134397540]gb|AAQB6602,1| Porphyromonas gingivalis W83
5 - 148855054 e1Z5 00309214.1] Cytphaga hutchinsonii
gij46106065 refZE 00186518, HWRubrobacler xy‘anophwlus DSM 9941
155050806 h‘(P 14410 ermus thermophilus HB8
YP
gi|5zu§1‘uo v 079631 1 Bacilus fohantformie ATEG. 14380
13|ref|NP 833244.1] Bacillus cereus ATCC 14579

ylococcus aureus subsp. aureus COL
aphylococcus aureus subsp. aureus MW2

202167|G%J\BAD73645 e satia.
| Methylococcus capsulatus str, Bath
3760149|rfIZP 00173310.2] Methylobacilus flagelatus KT
00110757.1] Nostoc punctiforme PCC 73102
e 2P 90179390, 1] Crocosphaera watsonii W 8501
P 171315.1] $ynechococeus elongatus PCC 6301
1| Ralstonia metallidur:
78.1] Legionella pneumoy phils st Lens
9l29654214/refINP 819906.1| Coxiella burmeti RSA 293
4i[48863413]ref|ZP 00317307.1] Microbulbifer degradans 1)

970.1| Campylobacer feun subsp.jejun NCTC 11168

1kWD\|ne\Ia succinogenes DSM 1740

pv. campestris str. ATCC 33913

Z\reﬂNP E74954 4| Prochlorococeus marinus subsp. marinus str. CCMP1375
unknown laxonomy



Tree #28: SpESTC94

g||3172410|gb|AAC18834 1| Clostrldlum pasteunanum
“acetob:

1|emb|CAA57485.1| Pantoea agglomerans
gi|5911353|gb|AAD55756.1| Clostridium pasteurianum
gi|53686256|ref|ZP 00100265.2| Desulfitobacterium hafniense DCB-2
gi|28210852|ref|NP 781796.1| Clostridium tetani E88
gi|15810678|gb|AAL08589.1| Desulfitobacterium dehalogenans
153685497 |ref|ZP 00098862.2| Desulfitobacterium hafniense DCB-2
gi[42527701|ref|NP 972799.1| Treponema denticola ATCC 35405
gi|53714618|ref|YP 100610.1| Bacteroides fragilis YCH46
0i|34396674|gb|AAQ65740.1| Porphyromonas gingivalis W83
gi| 15672404 |ref|[NP 266578.1| Lactococcus lactis subsp. lactis 111403
gi|48825346|ref|ZP 00286602.1| Enterococcus faecium
gi|29377046|ref[NP 816200.1| Enterococcus faecalis V583
g|\46907060|reﬂYP 013449.1| Listeria monucytogenes str. 4b F2365
TV40691m00026 Trichomonas vaginalis

Q.

ATCC 25586

n
gi|50303535|ref|XP 451709.1| Kluyveromyces lactis NRRL Y-1140
gi[44980789|gb|AAS50694.1| Eremothecium gossypii
gi|14318438|ref[NP 116579.1| Saccharomyces cerevisiae
i|46432800|gb|EAK92266.1| Candida albicans SC531
0i|50423987|ref|XP 460578.1| Debaryomyces hansenii CBS767
gu\19114164\reﬂNP 593252.1| Schizosaccharomyces pombe
qil42547714|gb|EAA70557.1| Gibberella zeae PH-1
114609886 1|gb|EAK84094.1| Ustilago maydis 521
9i|50550429|ref]XP 502687.1| Yarrowia lipolytica CLIB99

1S var.

4i[50256145]gb|EAL 18872.1| Cr
PS139488 Phylophlhora sojae
gl|929587|emb\CAA90575 1| Entamoeba histolytica

R15 reinhardtii

g\|13897519|gb|AAK48421 1| Cryptosporidium parvum

TP152079
TV37853m00025 Trichomonas vaginalis
gi/9909124|dbj|BAB12024.1| Euglena gracilis
i154309173|ref|YP 130193.1| Photobacterium profundum SS9
gi|53758661|gb|AAU92952.1| Methylococcus capsulatus str. Bath

gi|50841650|ref|YP 054877.1| Propionibacterium acnes KPA171202
0i|52006350|ref|ZP 00333731.1| Thiobacillus denitrificans ATCC 25259
0i|53730439|ref|ZP 00348794.1| Dechloromonas aromatica RCB
gi|23012672|ref|ZP 00052700.1| Magnetospirillum magnetotacticum MS-1
gi|7431615|pir||S70963 Rhodospirillum rubrum
gi|53795497|ref|ZP 00356572.1| Chloroflexus aurantiacus
gi[16331975|ref|[NP 442703.1| Synechocystis sp. PCC 6803
gi|45524150|ref|ZP 00175454.1| Crocosphaera watsonii WH 8501
gi[289139|gb|AAC36818.1| Anabaena sp.
gi|21674446|ref[NP 662511. 1|Chlorob|umlep\dum TLS
’|45513797\ref|ZP 00165363.1| Synechococcus elongatus PCC 7942
g||51894302|ref|YF' 076993.1| Symbiobacterium thermophilum IAM 14863

i[5 1246738|reﬂYF' 066622.1| Desulfotalea psychrophila LSv54

100

el
gi|48847476|ref|ZP 00301732.1| Geobacter metallireducens GS-15

'41573m00017 Trichomonas vaginalis
9|gb|AAC65895.1| Tre pallidum subsp. pallidum str. Nichols

gi|9657 937|gb|AAF96433 1| Vibrio cholerae O1 biovar eltor str. N16961
g||50119767\reﬂYP 048934 1\ Erwinia carotovora subsp. atroseptica SCRI1043
AAA74894.1| Giardia intestinalis

g\|29248332\gb|EAA39868 1| Giardia lamblia ATCC 50803
STC94 Spironucleus salmonicida
gi|21539315|gb|AAM53401.1| Mastigamoeba balamuthi

gi|39937779|ref|INP 950055.1| Rhodopseudomonas palustris CGA009
62814|ref|[NP 894374.1| Prochlorococcus marinus str. MIT 9313

|—g|\48831429\ref\ZP 00288494.1| Magnetococcus sp. MC-1
100 gl|776891 5\db]\BAA95606 1| Hydmgenobacler thermophilus
134.1

| Hydrogenobacter thermophilus
g|\20088930\ref\NP 615005.1| Melhanosarclna acetivorans C2A
gi|41720387|ref|ZP 00149200.1| Methanococcoides burtonii DSM 6242
g||1 1499292|ref|[NP 070530.1| Archaeoglobus fulgidus DSM 4304
i 092|ref|ZP 00329167 1| Moorella thermoacetica ATCC 39073
gl\15679730|reﬂNP 276848 1 str. Delta H
gi|9651773|gb|AAF91265.1| Methanococcus maripaludis
9i20093523|ref|NP 613370.1| Methanopyrus kandleri AV19

gi|41033709|emb|CAF 18521.1| Thermoproteus tenax

gi|52550137|gb|AAU83986.1| uncultured archaeon GZfos35B7
gi|57234508]ref|YP 181465.1| Dehalococcoides ethenogenes 195
gi18977337|ref[NP 578694.1| Pyrococcus furiosus DSM 3638
@ P 00313534.1| Clostridium thermocellum ATCC 27405

g\|28212104|ref|NP 783048.1| Clostridium tetani E88

151894397 |ref| YP 077088 1| Symbiobacterium thermophilum IAM 14863
T00 gi| 163! 70484 solfataricus
g||46106735|rel|ZP 00187756. 2| Rubrobacter xylanophilus DSM 9941

gi|51245053|ref|YP 064937.1| Desulfotalea psychrophila LSv54
gi[49235104|ref|ZP 00329178.1| Moorella thermoacetica ATCC 39073

thermautotropl

gi|11499634|ref|[NP 070878 1| Archaeoglobus fulgldus DSM 4304

AF18501.1| T p tenax
22.1| Py im aerophilum str. IM2

g|\56478503|reﬂYP 160092.1| Azoarcus sp. EbN1
9i|46201178|ref|ZP 00208002.1| Magr illum magr
gi|15642793|ref|[NP 227834.1| Thermotoga mantlma MSB8

im MS-1

gi|18312373|ref|[NP 559040.1| Pyrobaculum aerophilum str. IM2
gi|57160240|dbj|BAD86170.1| Thermococcus kodakaraensis
gi|13541667|ref[NP 111355.1| Thermoplasma volcanium GSS1
gi|48859891|ref|ZP 00313820.1| Clostridium thermocellum ATCC 27405
1149236725|ref|ZP 00330782.1| Moorella thermoacetica ATCC 39073

qil
9i|2565251|gb|AAC02294.1| Helicobacter pylori
i|32262094|gb|AAP77143.1| Hehcobacter hepaticus ATCC 51449

g|\56478035|reﬂYF' 159624 1| Azoarcus sp. EbN
773384.1| Bradyrhizobium Japomcum USDA 110
N1

27381
|—g|\5631 5891|emb|CA|10534 1| Azoarcus sp. El
i156419837|ref|YP 147155.1| Geobacillus kaustophilus HTA426

g
gi[47529200|ref|YP 020549.1| Bacillus anthracis str. 'Ames Ancestor'
15614936|ref|[NP 243239.1| Bacillus halodurans C-125

gil
gil46113263|ref|ZP 00200740.1| Exiguobacterium sp. 255-15

|YP 075145 1| Symbiobacterium thermophilum IAM 14863

Hydrogenobacter thermophilus

g||48831422\ref|ZP 00288487 1| Magnetococcus sp. MC-1
gi|55377568|ref|YP 135418.1| Haloarcula marismortui ATCC 43049

gi[15789708]refINP 279532.1| Halobacterium salinarum NRC-1

3797920|ref|ZP 00358592.1| Chloroflexus aurantiacus

gil488521 1s|reﬂZP 00306309.1| Ferroplasma acidarmanus
g\|14325597\de|BAB60500 1| Thermoplasma volcanium GSS1

1]emb|CAF 18487.1| Thermoproteus tenax

gi[4103364
g|\18312713\reﬂNP 559380.1| Pyrobaculum aerophilum str. IM2

gi|48765776|ref|ZP 00270326.1| Rhodospirillum rubrum
g||23012756\ref|ZP 00052764.1| Magnetospirillum magnetotacticum MS-1
gi[19571178|emb|CAD27440.1| Thauera aromatica

i|55378065|ref|YP 135915.1| Haloarcula marismortui ATCC 43049

qil
gi|15790209|ref[NP 280033.1| Halobacterium salinarum NRC-1

g|\48838436\reﬂZP 00295379.1| Methanosarcma barkeri slr fusaro

1 12009 969.1|
I—'TI:EQ\MWZOOQHEHZP 00148851.1| Mothanscoetotios o o 6343
gi|15895723|ref|[NP 349072.1| Clostridium acetobutylicum ATCC 824
|\18977125|reﬂNP 578482 1| Pyrococcus furiosus DSM 3638

maripaludis S2

32

e
H—E

g|\15922765\ref\NP 378434.1| Sulfolobus tokodaii str. 7
g||14601863\ref|NP 148404.1| Aeropyrum pernix K1
fINP 344137.1| Sulfolobus solfataricus P2

|—g|\21 29428\p\r||JC4920 Sulfolobus Sp.
i[26244 642. 1| Thermus thermophilus

11]emb|CAAT75

el
gil42557800|emb|CAF28773.1] uncultured crenarchaeote

gi|41033655/emb|CAF 18494.1| Thermoproteus tenax
gi|18312291|ref|NP 558958.1| Pyrobaculum aerophilum str. IM2

gil ‘14601428|reﬂNP 147966.1| Aeropyrum pernix K1
gi|14325078|dbj|BAB60003.1| Thermoplasma volcanium GSS1
0

100
90 gil48478071|ref|YP 023777.1| Picrophilus torridus DSM 979
gi|48852659|ref|ZP 00306843.1| Ferroplasma acidarmanus
gi[45358879|ref|NP 988436.1| Methanococcus maripaludis S2
I_mEgmsseeﬂnreﬂNP 247516.1] Methanocaldococaus jannaschii DSM 2661
12! 20807 P 622836.1| Thermoar tengcongensis
g :70094 ! P 614013 1| Methanopyrus kandleri AV19

57159383\db]\BAD85313 1| Thermococcus kodakaraensis
8

|ref[YP 011163.1| Dt o vulgar\s subsp vulgaris str. Hildenborough
PCA

952520.1| G su
06|ref|ZP 00300867.1| Geobacter meialhreducens GS-15

gil21224590|ref|NP 630369 1| Streptomyces coelicolor
1 |AAD17274.1| Frankia sp. EulK1
gi|15841978|ref[NP 337015 1| Mycobactenum tuberculosis CDC1551
gi|54025631|ref|YP 119873.1| Nocardia farcinica IFM 10152
gi|41408374|ref|[NP 961210.1| Mycobacterium avium subsp. paratuberculosis str. k10

45

gi \51246172\ref\YP 066056. 1| Desulfotalea psychrophila LSv54

|15643171|ref|[NP 228215.1| Thermotoga maritima MSB8

—24
7 gi
g||54293921\ref|YP 126336. 1\ Legionella pneumophila str. Lens
867540.1| Rhodopi baltica SH 1

B-3501A



Tree #29: gZap510gT3
gi|34862172|ref|XP 237494.2| Rattus norvegicus

170

—— gi|34881618|ref|XP 229128.2| Rattus norvegicus
46

-9%i|55649609|ref|XP 512810.1| Pan troglodytes

{68 gil47217235|emb|CAF96758.1| Tetraodon nigroviridis

—— i|54639071|gb|EAL28473.1| Drosophila pseudoobscura

—1 79
— 0i|13506789|gb|AAK28335.1| Steinernema feltiae
— 65
%% L— gi|39582150|emb|CAE71482.1| Caenorhabditis briggsae
— 0i|50556346|ref|XP 505581.1| Yarrowia lipolytica CLIB99
94162

gi|44980440|gb]|AAS50373.1| Eremothecium gossypii

84
DDB0189450 Dictyostelium discoideum
100 gi|48853916|ref|ZP 00308081.1| Cytophaga hutchinsonii
gi|29250757|gb|EAA42246.1| Giardia lamblia ATCC 50803
77

gZap510gT3 Spironucleus salmonicida

gi|53714019|reflYP 100011.1| Bacteroides fragilis YCH46

gi|34397097|gb|AAQ66161.1| Porphyromonas gingivalis W83



gi|15674015|ref|[NP 268190.1| Lactococcus lactis subsp. lactis 111403
Tree #30: SpESTC239 _|_4|9?— gi|37594688|gb|AAQ94351.1] Lactobacillus plantarum
100 gi|15673678|ref|[NP 267852.1| Lactococcus lactis subsp. lactis 111403
43 —— gi|9187993|emb|CAB97146.1| Lactococcus lactis
gi[19773590|gb|AAL98714.1| Lactobacillus sakei
gi|29375023|ref|NP 814176.1| Enterococcus faecalis V583
TV73420m00032 Trichomonas vaginalis
0i|17026280|gb|AAL33872.1| Oenococcus oeni
gi|48869924|ref|ZP 00322659.1| Pediococcus pentosaceus ATCC 25745
gi|27368657|emb|CAD13393.1| Lactobacillus hilgardii
0i|2764613|emb|CAA04684.1| Lactobacillus sakei
gi|19746489|ref|[NP 607625.1| Streptococcus pyogenes MGAS8232
gi|24376643|gb|AAN58034.1| Streptococcus mutans UA159
i48824873|ref|ZP 00286198.1| Enterococcus faecium
gi|16802087|ref[NP 463572.1| Listeria monocytogenes EGD-e
T gi|29374757|ref[NP 813909.1| Enterococcus faecalis V583
gi[16904883|gb|AAL30925.1| Streptococcus pneumoniae
0i|52082447|ref|YP 081238.1| Bacillus licheniformis ATCC 14580
gi|49476798|ref|YP 034694.1| Bacillus thuringiensis serovar konkukian str. 97-27
gi|54109971|emb|CAH60865.1| Staphylococcus aureus
gi[27467020|ref[NP 763657.1| Staphylococcus epidermidis ATCC 12228
gi|27467146|ref|[NP 763783.1| Staphylococcus epidermidis ATCC 12228
gi|25012119]ref|[NP 736514.1| Streptococcus agalactiae NEM316
0i[33322539|gb|AAQ06999.1| Lactobacillus delbrueckii subsp. lactis
gi|48870980|ref|ZP 00323697.1| Pediococcus pentosaceus ATCC 25745
gi|26554062|ref[NP 757996.1| Mycoplasma penetrans HF-2
0i|13508046|ref[NP 109995.1| Mycoplasma pneumoniae M129
gi|42561226|ref[NP 975677.1| Mycoplasma mycoides subsp. mycoides SC str. PG1
gi|29375330|ref[NP 814484.1| Enterococcus faecalis V583
gi[31195351|ref|XP 306623.1| Anopheles gambiae str. PEST
gi|42527976|ref[NP 973074.1| Treponema denticola ATCC 35405
gi|29377062|ref|[NP 816216.1| Enterococcus faecalis V583
gi[1321789|emb|CAA66367.1| Clostridium perfringens
gi|20807034|ref|[NP 622205.1| Thermoanaerobacter tengcongensis
_:gi|28212103|ref|NP 783047.1| Clostridium tetani E88
20 0i|52079541|ref|YP 078332.1| Bacillus licheniformis ATCC 14580
gi|2555172|gb|AAC46020.1| Rhizobium etli
2 gi|16262822|ref|[NP 435615.1| Sinorhizobium meliloti 1021
gi|34105086|gb|AAQ61442.1] Chromobacterium violaceum ATCC 12472
g?i|32044550|ref|ZP 00141651.1| Pseudomonas aeruginosa UCBPP-PA14
gi|53723421|ref|[YP 102832.1| Burkholderia mallei ATCC 23344
gi|48868194|ref|ZP 00321564.1| Haemophilus influenzae 86-028NP
0i|48788383|ref|ZP 00284362.1| Burkholderia fungorum LB400
gi|48782298|ref|ZP 00278850.1| Burkholderia fungorum LB400
gi|32034167|ref|ZP 00134389.1| Actinobacillus pleuropneumoniae serovar 1 str. 4074
i|50842071|ref|YP 055298.1| Propionibacterium acnes KPA171202
gi[45915233|ref|ZP 00193802.2| Mesorhizobium sp. BNC1
gi[45915895|ref|ZP 00194686.2| Mesorhizobium sp. BNC1
0i[16332313|ref[NP 443041.1| Synechocystis sp. PCC 6803
TP125167 Thalassiosira pseudonana
gi[26251157|ref[NP 757197.1| Escherichia coli CFT073
9i|54307689|ref|YP 128709.1| Photobacterium profundum SS9
0i|54303573|ref|YP 133566.1| Photobacterium profundum SS9
gi|54309175|ref|YP 130195.1| Photobacterium profundum SS9
0i|56414317|ref|[YP 151392.1| Salmonella enterica subsp. enterica serovar Paratypi A str. ATCC 9150
TP133527 Thalassiosira pseudonana
gi|54303450|ref|YP 133443.1| Photobacterium profundum SS9
33 _|— gi|18312708|ref[INP 559375.1| Pyrobaculum aerophilum str. IM2
i % 0i|14601755|ref|[NP 148296.1| Aeropyrum pernix K1
gi|39997582|ref[NP 953533.1| Geobacter sulfurreducens PCA
gi|16120224|ref[INP 395812.1| Halobacterium salinarum NRC-1
Qi[46106995|ref|ZP 00200268.1| Rubrobacter xylanophilus DSM 9941
gi|26250583|ref[NP 756623.1| Escherichia coli CFT073
gi|26246340|ref|[NP 752379.1| Escherichia coli CFT073
gi|49236436|ref|ZP 00330495.1| Moorella thermoacetica ATCC 39073
gi|12644701|gb]AAK00492.1| Acidovorax avenae subsp. citrulli
gi|49236751|ref|ZP 00330808.1| Moorella thermoacetica ATCC 39073
gi|42558707|gb|AAS20047.1| Arthrobacter aurescens

21

31

26

o 016453721IgbIAAF08984.1| Hexamita sp.
100 4|1_00_|_— 4i|4102922]gb|AAD13336.1| Giardia intestinalis

—1 40 SpESTC239 Spironucleus salmonicida
0i|23306658|gb|AAN08154.1| Carpediemonas membranifera
0i|57160417|dbj|BAD86347.1| Thermococcus kodakaraensis
_E gi|13541090|ref|[NP 110778.1| Thermoplasma volcanium GSS1
gi|10640693|emb|CAC12471.1| Thermoplasma acidophilum
0i|48852345|ref|ZP 00306533.1| Ferroplasma acidarmanus
gi|48477662|ref|YP 023368.1| Picrophilus torridus DSM 9790
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gi|23495597|dbj|BAC20220.1| Streptococcus salivarius
gi|24378044|gbJAAN59313.1| Streptococcus mutans UA159
gi|23495603|dbj|BAC20223.1| Streptococcus sobrinus
gi|50590984|ref|ZP 00332319.1| Streptococcus suis 89/1591
gi|22537727|ref|[NP 688578.1| Streptococcus agalactiae 2603V/R
gi|15673898|ref|[NP 268073.1| Lactococcus lactis subsp. lactis 111403
94gi|23495599|dbj|BA020221 .1] Streptococcus oralis
gi|21388731|dbj|BAC00815.1| Streptococcus anginosus
gi|15901370|ref|[NP 345974.1| Streptococcus pneumoniae TIGR4
_E gi|48825794|ref|ZP 00287032.1| Enterococcus faecium
gi|29377360|ref[NP 816514.1| Enterococcus faecalis V583
gi|16080196|ref|[NP 391022.1| Bacillus subtilis subsp. subtilis str. 168
gi|52081639|ref|YP 080430.1| Bacillus licheniformis ATCC 14580
gi|47530443|ref|YP 021792.1| Bacillus anthracis str. '"Ames Ancestor'
gi|56421466|ref|YP 148784.1| Geobacillus kaustophilus HTA426
gi|23327074|gb|AAN25559.1| Bifidobacterium longum NCC2705
_|T.—gi|46320922|ref|ZP 00221304.1| Burkholderia cepacia R1808
18 gi|17546559|ref[NP 519961.1| Ralstonia solanacearum GMI1000
gi|42527911|ref|[NP 973009.1| Treponema denticola ATCC 35405
gi|1019859|gb|AAA85439.1| Treponema denticola
gi|48859895|ref|ZP 00313824.1| Clostridium thermocellum ATCC 27405
gi|28210542|ref|[NP 781486.1| Clostridium tetani E88
gi|15896223|ref[NP 349572.1| Clostridium acetobutylicum ATCC 824
gi|34762647|ref|ZP 00143639.1| Fusobacterium nucleatum subsp. vincentii ATCC 49256
gi|23120229|ref|ZP 00102981.1| Desulfitobacterium hafniense DCB-2
gi|51597045|ref|YP 071236.1| Yersinia pseudotuberculosis IP 32953
gi|56964652|ref|YP 176383.1| Bacillus clausii KSM-K16
gi|15615875|ref|[NP 244179.1| Bacillus halodurans C-125
gi[21218977|ref|[NP 624756.1| Streptomyces coelicolor
gi[16129580|ref|[NP 416139.1| Escherichia coli K12
gi|1732195|gb|AAC44677.1| Vibrio furnissii
gi|29374687|ref|[NP 813839.1| Enterococcus faecalis V583
gi|28379831|ref[NP 786723.1| Lactobacillus plantarum WCFS1
gZap126gT3 Spironucleus salmonicida
gi|3661502|gb]AAC61731.1| Escherichia coli
gi[27359021|gb|AAO07969.1]| Vibrio vulnificus CMCP6
100 gi|54309328|ref|YP 130348.1| Photobacterium profundum SS9
_Egi|16764901 |ref|[NP 460516.1| Salmonella typhimurium LT2
gi|37527593|ref|[NP 930937.1| Photorhabdus luminescens subsp. laumondii TTO1
gi|l47094574|ref|ZP 00232228.1| Listeria monocytogenes str. 4b H7858
gi|46578588|ref|YP 009396.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough
[ 1o _|Egi|28379350|ref|NP 786242.1| Lactobacillus plantarum WCFS1
31 gi|20385890|gbJAAM21486.1| Lactobacillus delbrueckii subsp. bulgaricus
_E gi|53713370|ref|YP 099362.1| Bacteroides fragilis YCH46
6 gi|29346808|ref|[NP 810311.1| Bacteroides thetaiotaomicron VPI-5482
5 gi|46133292|ref|ZP 00203125.1| Haemophilus influenzae R2866
q 10 gi|53692722|ref|ZP 00347406.1| Haemophilus somnus 129PT
- 1P gi|23954287|emb|CAD42085.1| Escherichia coli
TT10979 Tetrahymena thermophila
790 gi|53758605|gb]AAU92896.1| Methylococcus capsulatus str. Bath
23 gi|30250325|ref|[NP 842395.1| Nitrosomonas europaea ATCC 19718
gi|34556832|ref|[NP 906647.1| Wolinella succinogenes DSM 1740
gi|56472200|gb]|EAL49703.1| Entamoeba histolytica HM-1

2_|36— gi|22267957|gb|AAG47972.2| Rhizobium sp. TAL1145

50 gi|53712282]ref|YP 098274.1| Bacteroides fragilis YCH46
|: 0i|129349546|ref|[NP 813049.1| Bacteroides thetaiotaomicron VPI-5482
gi|282513|pir||A41862 Corynebacterium glutamicum
gi|38234307|ref|[NP 940074.1| Corynebacterium diphtheriae NCTC 13129
gi|51556861|gbJAAU06200.1| Corynebacterium striatum
gi|15607217|ref|[NP 214589.1| Mycobacterium tuberculosis H37Rv
gi|123335999|ref|ZP 00121229.1| Bifidobacterium longum DJO10A
gi|45916405|ref|ZP 00197473.1] Mesorhizobium sp. BNC1
gi|45916554|ref|ZP 00195480.2| Mesorhizobium sp. BNC1
) i148731443|ref|ZP 00265188.1| Pseudomonas fluorescens PfO-1
gi|37222100|gb]AAP76496.1| uncultured bacterium
gi|15806468|ref|[NP 295176.1| Deinococcus radiodurans R1
gi|56477627|reflYP 159216.1| Azoarcus sp. EbN1
gi|46140947|ref|ZP 00152675.2] Dechloromonas aromatica RCB
gi|53796175|ref|ZP 00357178.1| Chloroflexus aurantiacus
gi|29144203|ref|[NP 807545.1| Salmonella enterica subsp. enterica serovar Typhi Ty2
5 gi|56679789|gb|AAV96455.1| Silicibacter pomeroyi DSS-3

gi|52008615|ref|ZP 00335987.1] Silicibacter sp. TM1040
gi|46192809|ref|ZP 00005992.2] Rhodobacter sphaeroides 2.4.1
gi|53691463|ref|ZP 00129556.2| Desulfovibrio desulfuricans G20

99gi|14521490|ref|NP 126966.1| Pyrococcus abyssi GE5

I_— gi|57160527|dbj|BAD86457.1| Thermococcus kodakaraensis
gi|47079398|gb|AAT10141.1| uncultured marine group Il euryarchaeote DeepAnt-JyKC7
53 gi|16078464|ref|[NP 389283.1| Bacillus subtilis subsp. subtilis str. 168
gi|56419570|ref|YP 146888.1| Geobacillus kaustophilus HTA426
gi|23098846|ref|[NP 692312.1| Oceanobacillus iheyensis HTE831
gi|15893666|ref|[NP 347015.1| Clostridium acetobutylicum ATCC 824
gi|15895646|ref|[NP 348995.1| Clostridium acetobutylicum ATCC 824
gi|15605920|ref|NP 213297.1| Aquifex aeolicus VF5
gi|20808798|ref|[NP 623969.1| Thermoanaerobacter tengcongensis
gi|50812284|ref|[NP 391018.2| Bacillus subtilis subsp. subtilis str. 168
gi|15615912|ref|[NP 244216.1| Bacillus halodurans C-125
gi|56421463|ref|YP 148781.1| Geobacillus kaustophilus HTA426
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Tree #33: SpESTC259,
SpEST1299, SpEST1913

|EAA42631.1| Giardia lamblia ATCC 50803

292468 L gEAASBSQ .1] Giardia lamblia ATCC 50803

246716|g% AA38302.1] Giardia lamblia ATCC 50803

ironucleus salmonicida

pESTZa 913 Spironucleus salmonicida
STZap1299 Spironucleus salmo

gi2925114710bIE

i
SpESTCZS?) S

I | [ 2924871 |8b|EAA40239 1| Giardia \amblla ATCC 50803
78 gg29251349|gb\E 42831.1| Giardia lamblia ATCC 50803
2 I m_—% 32475862\raf%NP 868856.1| Rhodopirellula baltica SH 1
g_|j324 lt ef|NP 866842.1| Rhodoplre\lula baltica SH 1
:IIE: Tetrahymena thermophila
Tetrahymena thermophi

T19895 ila
% 29348731|reqNP 812234.1| Bacteroides thetaiotaomicron VPI-5482
3715115|reflYP 101107.1| Bacteroides fraglhs YCH46
ref|ZP 00310 34.1| Cylophaga hutchinson
349305\reféNP 812808.1| Bacteroides thetaiotaomicron VPI-5482
i153715277]ref CH4 5

P

P 101269, acteroides fragilis Y
9i537146691eflYP 100561, fragilis YCHA
I_m_— %£ 37 754\gb\AAU89249 1] Oryza sativa
99 gi[41393676|gb|AAS02080.1| Quercus suber
2 1141393676 b|AA302080 1] Quercus suber
'gl\53370754|gb\A 89249 1 ryza sativa
aemophllus ducre y|

343971 34|gb) AA%)6561 98.1] Por|

0

L]

gi|33149043| gbtAAPQSSGO 1!
i

o }/ ‘omonas ging
8576|gb|[AAO07525.1| Vibrio vulmflcus CMCPG
g||24373660\req 703.1] Shewanella oneidensis MR-1
4886134 3| quP 00315246.1| Mlcrobulblfer degradans 2-40

591 i]21673698| reYJNP 661963. 1, Chlorobium leF m TLS
gi|537! b|AAI Me(h lococcus capsulatus str. Bath
g\|4886266 refZP 003165 1.1 \crobu\bl fer degradans 2-4
- lel" 23669|ref[NP 969049 1 Bdellovn rio bactenovorus HD100
gil47575097 ref]; 002451321 ubnvlva elatinosu:
5668\re 868662. 1 Rhodopirellula baltica SH 1
l!! i% P 867222.1| Rhodopirellula baltica SH 1
% 8862 \relLZPO 1316202.1| Microbulbifer deg adans 2-40
gi 477575[regN 56 ’1} odo wrellula baltica SH1

7|ref 32 00307 05.1| Cytophaga hutchinsonii
26 i|4885: 4 AgeﬂZP 00309 }Cytopha a hutchinsonii

g|5371401 reVlYP 100008.1 Bactero\des ragilis YCH4f

44"
g; 97599 |gb|AA( Q66861 1\ Porphyromonas glnalval\s ws3
I—gll.’; 14505|re22P 100497 1| Bacteroides fragilis YCH4

17

4350|ref$NP 969730. 1£ Bdellovibrio bacteriovorus HD100
3 15602312|ref|[NP 245384. 1| Pasteurella multocida subsp. multocida str. Pm70
|48831057\ref ZP 00 8139.1| Magnetococcus S| -
| |15605725|ref|[NP 213102.1| Aquifex aeolicus V|
4 657501|ref|YP 001587.1| Legi_tosglra interrogans serovar Copenhageni str. Fiocruz L1-130
g 56419434‘[refYP 146 d Geobacillus kaustophilus H
gil 42061£Qre 147932.1| Geobacillus kaustophilus HTA426
9|ref|NP 98219 1\ Baclllus cereus 0987
ngSOBBS 7|ref[NP 6917 Oceanobacillus iheyensis HTE831
gil475 SQSEeHZP 00238602. 1; Baclllus cereus G9241
|52 7998%ref 'YP 078771.1| Bacillus licheniformis ATCC 14580
%JI refg(P 091631.1| Bacillus licheniformis ATCC 14580
gi| 161 8884\re* 684. 1 Baclllus subtilis subsp. subtilis str. 168

gi[15614085|ref| {N 42388.1| Bacillus halodurans C-125
lll 3099277| ef|NP 692743.1| ceanobaclllus iheyensis HTE831

g|\23099137|reﬂ P 69260 1] Oceanobacillus |he‘y;ens|s E83

64299|ref|YP 176030, 1| Bacll\us clausii KSM-K16

gil1 5615431gel|NP 243 Bacll\us ha\odurans

113775éreszp 200900.1| Exi uobactenum sp. 255-15
3 ref ZP 00358 23.1| Chloroflexus aurantiacus

11 %g 518913 ure 1| Symbiobacterium thermophllum IAM 14863
rs 9i|56420093|ref| 1 1 Geobaclllus kaustophilus HTA:
{15 08| choshlnensls
= 4i|51893690|ref|YP 076381.1] qymﬁlobacterlum thermophilum 1AM 14863
gi[53797245(ref|ZP 00358093 1 Chloroﬂexus auranhacus
gi|537! 136| roflexus aurantiacus

40|reqN 242443, 1| Bacll\us halodurans C-125
f%YP 48135.1| Geobacillus kausto hllus HTA426
EF‘ 00239634 1] Bacillus cereus G!

ESA BACSU Bacillus subtilis

53 956420 17
nE g..s,,sgsggé'spﬁ.%;;gg

11 415|reng 00182810 2| Exiguobacterium s 255-15
|— g||51892871\re?|YP 0755621 bacterium thermophﬂum 1AM 1486
7 ref P 00320698.1| Haemophilus influenzae 86-028NP
67 E L INP 603094.1| Fusobacterium nucleatum subsp. nucleatum ATCC 25586
46 560|refN 345164.1| Streptococcus pneumoniae TIGR4
|— 45477 1| S treplccoccus pneumoniae TIGR4

15‘950873 ef|NP
2%% ge INP 561657.1| Clostridium perfnngens str. 13
gi28 917|reﬂN 780861.1 Clos ridium tetani E88
i[42523457re féNF' 968837.1| Bdellovibrio bac(enovorus HD1DU
8858333%ref ZP 003122 {C\oslnd\um thermocellum ATCC

g||347640%J/'\ref|ZP 00144931.1| Fusobacterium nucleatum subs vlncen || CC
re gil43 d% d Pan(oea citrea
\5012 18|ref \)YP 049 85. 1 Erwinia carotovora subsp. atroseptlca SCRI1043
5 el 4308146g91| 29166. 154 hotobacterium profundum St
a 64602 SEeﬂYP 15548 1L|Id|omanna loihiensis L2TR
79 g|\4 3313994ref 001569371 Haemophilus influenzae R2866

ef|ZP 00347423.1| Haemophilus somnus 129PT
143525%&2 00204497 . 1%Actmubaclllus pleuropneumoniae serovar 1 str. 4074
75 9 456|ref| YP 12947 1\ Photobacterium profundum SS9
3% i[243 186%| VJIN 715907.1] Shewanella oneidensis
Wi g|\46187 4|ref|ZP 00127979.2| Pseut omonas sﬁr\ngae pv. sg'nn%ae B728a
40— gi|4872953. JreleP 00263284.1| Pseudomonas fluorescens PfO-
b|AAT50291.1| synthetic construct
P07z§69436.1 Pseudomonas,putldad KT2440
i

/AAP76500.1] uncultured bacterium

316886.1| Microbulbifer degradans 2-40
7883 refNP 942857 1| Wautersia
ZP 0027 763.1| Ralsf

1 K g|\56479‘122|reﬂYP1 &Azoarcus 58 .
92 €f|ZP 00 Dechloromonas aromatica RCB
%i 487§ 70 reﬂZP 00277535.1| Burkroldena fungorum LB400
gi[30248 éreﬂNF' 840843.1| Nitrosomonas europaea ATCC 19718
1148767051 |ref| ZP. 1417.1\ Ralstonia metallidurans CH34
gi 35597266 ref|NP 8! i
gi

37

60

E

25 — ! oma melall\durans CH34

1

Slllclbacter pomeroyi DSS-3
989 1 'momonas mobilis subsp. mobilis ZM4
lovosphingobium aromaticivorans DSM 12444
hrlichia ruminantium str. Welgevonden
Ehrlichia canis str. Jake
16475\ref|YP 1 3549 15Anaplasma marginale str. St. Maries
157 gl[15966987\ref NP 387340. 4 Sinorhizobium meliloti 1
- g 468675/emb|CAB61632.1| Rhizobium \e?ummosarum
gi|17988132]re fNP 540766.1| Brucella melitensis
EK i|46204214ref|ZP 000 0328. lJ'Magnelos irillum magnetotacticum MS-1
i[161279( |ref|N 468 1| Caulobacter crescentus CB15
- 9422219063 pdb 1KNGJA Bradyrhi
gi|134 659\ref’ 10 227 1’ Mesor rhizol

6’ | 90

79 35

|£ 6 AJ'refé
g|\461 142&ref2 007
S%PEIGB
6964

%J’ 5805374\ref NP 294068. 1\ Demococcus
gi|55981 7JreH|YP 144 L'mermus thermophilus H

41 88 ides
7 HOCA Rho lobacter capsu\a(us
emb|CAA96497 1| P:

2

Q 00!

55981372 reflYP 14466 ermus thermophilus Hi
ij48835113]ref|ZP 00292115.1 Thermobmdaf usca
ref|NP 789689.1| Tropher){ma whlpplel TWO08/27
129831341 \ref NP 8259 (reptomyces avermitilis MA-4680
?21222859\ refiNP 628638.1]

treptomyces coeh
2475489 ge% P 868483.1|

hodo |re| ula baltica
7(;3 309&ref ZP 00334687.1| Thlobamllus denitrificans ATCC 25259
éSZDO 10|re' ZP 4688 1| Th\obacll\us denltrlﬁcans ATCC 25259
g& é%b Pseudomonas syring: Pv tomato str. DC3000
g||4872 88| reléZP 62443 1| F‘seudo monas fluurescens PfO-
3 J b}LAAT51OBO 1| synthetic conslrucl
E 'seudomonas putida KT244(
'426|ref|ZP 00218004 1\ urkholderla cepacla R18194
6324620|ref|ZP 00224980.1| Burkholderia cepacia R1808
14876 47 ref|ZP 002

el

1413.1
33601302|ref[NP 888862.1| Bordetella bronchlsepllca RB50
L il6198796)b VP 002 0044 3

hermus thermophilus HB27
é 2 0.1] Azoarcus sp. EbN1
g"(f 3766081\ref| P00187969 é ubrobacter xylanophilus DSM 9941
§i|45917036 |reQZP 00196138.2| Mesorhizobium sp. Bl
73026|ref[NP 104593.1| Mesorhlzoblum \ctl MAFF303099

g% 1 SNP 357014.1| Agrobacterium tumefaciens str. C58
gi|23502: 8\refJ‘NP Brucella suls 1330
19474788|ref|YP 032830.1| Bartonella quintana str. Toulouse

%é15988314 deJu U B BradK izobium japonicum
gil 937802|reé é odopseudomonas palustris CGA009
ZP 00051887.1| Magnetospirillum ma qe(olacl\cum MS-1

57
g||23007581£ref52 000493 a%nelosplnl\um magnetotacticum
5|ref|ZP 00361 40.

7633.1| S\Ilclbaclers

: gil341 05563\%b|AA061

449|ref[NP 421013.1| Caul lobacter crescentus CB15
6476244 (ref|YP 157833.1| Azoarcus sp. EbN1
988.1| Thiobacillus denitrificans ATCC 25259
AADOQO775. WETreponema allidum
%é 1 P 952374.1| Geobacter sulfurreducens PCA
gil 846587\reﬂ2 00300848.1| Geobacter metallireducens GS-15
2g ?4398064|§b|AAQ€7124 1] Porphyromonas gingivalis W83
53758160\gblAAU9 451.1| Methylococcus capsu latus str. Bath
Chromobacterium violaceum A
372070éreﬂ P 716112.1| Shewanella onelden5|s MR 1
i|24371867|ref|[NP 715909.1| Shewanella oneidensi

|_| 24 % Polaromonas sp. JS666
1 3 4i|52010 3~ref|ZP oS

g.\szoommlreﬂzp 00334

—0

216 3850
22 \1987953 igb|AALE8889.1| Chior mic
46579997 ef [YP 010805.1
453691401 refZ 0129937 esulfovibrio
gil216 i 7 m LS

ﬁ 148856559 r '|ZP 00310716 1| Cy(o;lgh%;a hutchinsonii
gi|42527870|ref[NP 972968. 1& onema denticola ATCC 35405
i ’79376401(]JreqNP 815555.1| nterucoccus faecalis V583
gi\45517156|reﬁ P ARalsloma euerJ: 134
7(;55 930|ref[INP 881574.1| Bordetella pertussis Tohama |
gi|53 431‘:
g\|34105585\gb|AA06$é3‘v1 Cl

;365' ZP O 172371.. 2& Methylobaclllus flagellatus
gl|46140331§re12p 00203565. 14

31

hromobacterium vwolaceum ATCC 1

E? 8730629\ref|ZP 00264376.1| Pseudomonas fluorescens PfO-1
echloromonas aromatica RCB

| Nitrosomonas euro&a:ea /;'1I'CC 19718

demglfcans ATCC 2!

a
8|gbJAAU92859.1| Methylococcus cgg;ulatus str. Bath
15 ref|NP 84238!

gi[30249; 98 1| Nitrosomonas eu AT(
49 §i|52006724|ref|ZP 003341 03.1] Thlobacll\us 5259
§i[21241708|ref|[NP 64 12! j7 opodis pv. citri str. 306
gi[22995400) ref%ZP 000398 7.1] X)I/‘Iella faslld\csa Dixon

fNP 6619 > Clhl rokl)lumlepldum TLS

obium i
Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough

lesulfuricans G20

042], Ch\oroblum tepidul d

8845548|refzp 00504858 1| Geobactel icens GS-15

b (1j[ 34556527 refé
9i|57242522[ref|ZP 00370460.
g; 7240626 ref]
7025 7168092|ref|ZP 00367231.1| unkno
gi|57238079|ref|YP 179328.1] Campylobact

er]e}um RNY1 221

0.1

P 906342.1| Wolinella sucglrlmgenes DSM 1
1| unknown taxonom:
ZP 00368 575.1| unknown taxonomy

151246935 refWP 066819 1| Desulfotalea psychrophila LSv54



Tree #34: 20530910

137029
i[19115045|ref|[NP 504133.1]

mb|CAA61505.1 ]sSacCharomyces cerevisiae
chizosaccharomyces pombe

7 gl|46440546Lgb\EAK99851 .1| Candida albicans SC5314
5/l
|EAA67906.1 Glbberella zeae PH-1

[42545063]g
621

552 9121\gb\ A10819.2] Anoph
domonas reinh:

49557 Thalassloslra sel

| var.
099523;§DEEAK84756 1 Usmago maydis 5.
39590998]emb|CAE58778. 1ACaenorhabdms briggsae
cles gambiae st

15588575 L26865.1 Phasealus vulgaris
i oA ke o

B-3501A

udona
1| uncullured roteobsacte1r\um RedeBAC7D11

Rhodopirellula

alti

GblAAV3a47
\r ﬂN c0821.1)
009

ef
JrewNP 440097, 11| alnechocystls sp. PCC 6803
ref|NP 661306, hlorobium tepidum TLS
i[4 482697} ref|YP 039921 | Staphylococcus aureus subsp aureus MRSA252
328! NI |ZP 00183828.1| Ex\%uobacienum Sp.
Eéreﬂ P 389726.1] Bacillus sublilis subsp. subtilis Sir. 168
11231005 SE‘eQNP 694020.1| Oceanobacillus iheyensis HTE831
2. AA acillus halodurans

2775|dl }
5696379 JYP 175530.
ref|ZP 00:
6922|ref|YP 17803
7015539 %D\EALSZBSZ 1

83927. u
123066!

Bacillus clausii KSM-K16
.1] Listeria monocytogenes str. 4b H7858
7.1] Campylobacter jejuni RM1221
unknown taxonoms

1676. Claslndlum saccharobutyfict

gS(rept
2302 64\relZP000 4242,

1] Lactocos

tococcus mutans U

ccus lactis subsp Iaclls 111403
subsp.

] 100

S157410]

0787.1| Petrotoga miotho

3598740]ref
g|\41726215|re%2 2973.1
|reﬂZP 00

gé 18|emb]|CAl
933969|reﬂNP 946245,

198864.1

g\\540
48767794 elIZP 00272147
i 6311216rel‘ P 002118

50¢

C207
7| embACAH 249!

5.1| P\asmodlum chabaudi
Desulfitobacterium hafniense DCB-2
JS666

3|rel ZP 00364355.1| Polaromonas s

1| Ralstonia metallidurans CH34

826 1!) urkholderia cepacia R18194
el

inococcus radiodurans R1

P 880383 1) Bordelella parapertussis 12

echloromonas aromatica RCI

ref|zP Go303a45 1] Novosphingobium aromaauzczworans DSM 12444

49479 2| Magnetospirillum magnetolac(lcum Ms-1
D19517.1 Rhizobium etli

1] Rhodopseudomonas palustris CGA009

WU91701 .1| Methylococcus capsulatus str. Bath

? £ZP 000544
00289066, 1] Magnetococcus sp

93.1] Magnetospirilum magnetotacticum MS-1

2614 reﬂ P
5 P 062

i120632800]
22

89
|ref|ZP 00120276.2|

ﬂNP 827434, Sire
i21220506]refINP 626285 1] Streptomyces coalicolor

g 15l ﬂNP 46760 1| Conynebacteriom fiolens
gild5 5495\rel\2 00188527.1| Rubrobacter xylanophilus DSM 9941

i[54307 746/rellYP 126766.1| Photobacterium profundum SS9
P 00308426.1/ ©

ifidobacterium Iongum DJO10A
055841.1| Propionibacterium acnes KPA171202
087 1| Leifsonia i subsp. xi sr. CTCBOT
ptomyces avermitilis MA-4680

1| Mycobacterium leprae T1
Ys-314

ophaga hutchinsonii
0.1 Clostridium acetobutylicum ATCC 824

56680% 25931?
»9” 2g7.\7448|1954
gi[161 836[:;egN

ref|ZP 0027104

g||11g1wss1{
R37600.1

J48766495
i

gi
340]ref|ZP O

5| HAAY 235051

1129140
23378 ref|
229! OQJk(a
%4372902 reﬁNP 7
T

134105342

g||48859400$re |ZP 00313:

7518128 O So130
120807150

91|12311275 IEL 1zP 0009519L 1
gi|49236121|ref|ZP 00330183.1

P 632688.
ef YP 15079 1]
\ronuc\eus S;

SGi14614207
@21226766 ref|
gif572:
0 20530

.|1%91620\rem
giltasz11s2relNP 12662

P 562170.

399981 Sgeﬂ NP

0 415310236“(#
,@-i 5212005 (NP 763049, 1
807067Xefw 22238.1|
Sl

n—Z orats 0|ref|[NP 9
399%%755|re1 'Lre ‘

g.|1$eo703238940

02
8311443ge

: ?{'562‘335%%)?
9' gb]|
8064|e!

503 Tetrah

Sl66412900]rof

P lasar
i[56678389|gb|AA

Silicibacter pomeroyi

geﬂNP 809465.1| Bacteroides thetaiotaomicron VPI-5482
6991.1 DSS-3

[AAV
IpilJE0142
422400.1] Caulobacter crescentus CB15
5932362|gb|AAD56915.1
blAAGSBBQg i

b|AARS!
P 00053884.1
HeﬂYP 128764

496 944|emb|CAF2857°

hermoanaerobacter ten
Desulﬂobac‘erlum hafniense DCB-2

hodobacter sphaeroides

Zymomonas mobilis
Azospirillum brasilense
1] Rhodosprilm rubrum
| uncultured bacterium 3

agnetospirillum ma netcta&mcum MS-1
1| Photobacterium pro

146572.2| Psychrobacter sp 2734

1.1| Yerslnla seudotuberculosis
Escherichia

ol
Erwinia Carolovora subsp. lroseptica SCRI1043
015

i[1251 413\9b IAAG58015.1| Escherichia coli
907 [efINP 804249.1| Saimonelia enterica Subsp. enterica serovar Typhi Ty2

1] Erwinia carotovora subsp. atroseptica SC

hewanella oneidensis MR-1
hromobacterium violaceum ATCC 12472

\9
007290[ref iF’ 00334663 ‘H Thiobacillus denitrificans ATCC 25259
3%% 12645 f"LL IC5184 Acidithiobacillus ferrooxidans
b i| 34557570 et ']N 907385. 1% Wolinella succinogenes DSM 1740
1

Clostridium thermocellum ATCC 27405
92.2| Desulfovibrio desulfuricans G20
congensis

rella thermoacetica ATCC 39073

\releP 00204149” Me(hanacocco\des bunonn DSM 6242
et

hanosarcina mazei
Dehalococcoides ethenugenes 195
almonicida

9037.1| G\ard\a lamblia ATCC 50803

7.1
4i|29377047|ref|NP 81620
qi[15644388]ref|NP 229440.1| Thermotoga maritima MSB

108|ref|XP 3¢

gi|28210532|ref|NP 781476. 1| Clostridium tetani E88

| glszez J’gbéAAUBABQS.H Prevotella intermedia
g\\216 3os|re1)‘N 373.1] Chiorebium tepidum TLS

1| Thermococcus kodakaraensis

jIBA
\dé |BADssa73 1] Thermococcus kodakaraensis
1437021 Pyrococaus horikoshi OT3

rococcus aby:
o Erterossctus faseas V83
8

1] Clostrdium perfringens sr. 13

Clostridium tet:

hermoanaerobacter engeongensis
CA

954099.1| Geobacter sulfurreducens
4]ref] YP 064368.1| Desulfotalea psychrophila LSv54

50056.1| Rhodopseudomonas palustris CGA009
1| Rnodopseudomonas palusiris CGA009
Aquifex aeolicu:

AT
51]ref[NP 347400.1) Closlridium acetobutylicum ATCC 824
{30027 1711ablARPOBT61, | Clostridum saccharobutyicum

lostridium Ferfrm?ens str. 13

1790|reﬂXP 426639 1| Gall

26.1) Homo Sapiens
Sits | Tetraodon nigroviridis
\Q11981.1] Dictyostelium discoideum
\EAL 26931 Drosophia pseudoobsoura

| Anopheles gambiae str. PEST
mbgcAEGB?SG 1] Caenorhabdiis briggsae
3690.1| Apis melifera
ymena 4

omonas vaginalis
5. g ?a\monel\a enterica sub:

Silicibacter pomeroyi
hodobacter capsu\alus

g.|229599143 reﬂzé‘ o&oosaoo 1 RLodubacter sphacroides 2.4.1

021
103185. 14 Mesorhizobium loti MAFF303099
65282 sp. BNCA

290 gb|
332% N &357031\1 ponema palidum subsp. palfidum st. Nichols
5259234@1\ P 971021 1| Troponema denticola ATGG. 55405
i34 Q66999.1| Porphyromonas gingivaiis W83

ophila
512|gb|EAL50934 1] EnLamoeba histolytica HM-1
Triche

'789.1| Pseudomonas aeru mosa UCBPP-PA14
19

3'5
giagsT3srelel
glsegesS30IrelvP 17727
i 6419956|reﬂYP 14727
g 2917osoa\gb|€;\e%182| L
ref
i refINP 94548

gi\SZOg 15!

gi[216:

i[3323041
i[4252592:

7%&09|relJNP 6613’
gi[14521153|ref|NP 1266
{57233 13 refP/P 180792,

gmezgé?g%

b|AAC65704.1| Treponema pallidum subsp.
ref|NP 971

4.1] Chiorobium tepidum

022.1] Treponema denticola ATC
IreiNP 954100.1| Geobacter su\_lf_trsreducens PCA

ga\lidum str. Nichols.

30

100

26.1| Pyrococcus abyss
S enslisockaios ihenogenes 19

1687.

1

efivp 01
0033

| Desulfovibrio vulgaris subs
rella thermoacetica ATC

p. vulgans str. Hildenborough

% 0184.1| Mool
231 2749|reng S0058 10k 1 Doauiiobaciaom hatisnss DLB-2
346142079 79)el25 00204150, 1] Melhanococcoides burlonii DSV 6262
gsasa0s3lelize 00296921, Methanosarcina barkerisi. fusaro
9148855401}z 00313456 1] Closridum thermocelum ATCC 27405
gldTrreasobian A E38120.1] Clostrclim bayaroel
8310237 S62 1711 Glsirdium perfingens s 13
= al28212006efN° 782950 Cosiridum itani EB
9120807 181lrefINP 622352, 1| Thermoanasrobacier lengcongensis
—— qlaeserilenzp 00312 5 Closticlum ihermacellum ATCC 2
gle3771363/refiZP 0 1| Exiguobacterium sp. 2!
Gi4705307 ez 00230849 L ior monocyogenes Si b H7856
01156964097 reflVP 175828.1| Bacillus clausii KS
16615098{ref|NP 243401.1| Baillus halodurans C-125

4?529317|ref|vp 50206661 Bacillus anihracis str.‘Ames Ancestor

5\e

1] Bacillus caldolyticus.

Orasas 1] Bacillus licheniformis ATCC 14580
9il16078617refINP 389436.1| Bacillus subtilis subsp. subtilis str. 168

—"]

i[16081
||16130750?reva 417351

g\\49236f3503g§ﬂ D 0530008

? 4 23
9i[525¢ 9179\3
i|48858082|ref] ZP 00312
il 3685392&@3
2|ref|YP 13243
IgeVlN 71‘6617

gw\42§2767057§|'§; 4
6478

15
! SIZTI818S3elINe
qi[21673 1\re§NP6 118
i[57234385|ref|YP 18150;
4i[18369662/emb|CAD2

|
qi[52424786|refY|
ai 42527102 ref NP 075300,
gise bIEAL51611
gil48 832720|7reﬂ P 002897
15643973|ref|NP 229022
537r3f|N 393892.1|

47
14165.1| Burkholderia cepacia R18

3.1] Bacillus clausii K

6
4 1| Geobacillus kausloph\lus HTA426

revlbac\llus agri

110990. Desulfovlbrlo vulgaris subs

3026.
g30|reﬂZP 003299

1l Rnodopseudomonas palustrs C
511| Moorella thermoacetica ATCC. 3

§ Le% P 906717.1| Wolinella succinogenes DSM 1740
?8 44884|reﬂ2 299178.1| Geobacter metallireducens GS-15
U8:

1| uncultured archaeon GZfos26D6
94.1| Moorella thermoaceﬂca ATCC 39073

uncultured archaeon GZfos2

49.1| Clostridium thermuce\lum ATCC 27405

b|AAG
30 reflZP 00054610

|AAU92951
ref|YP 1301

P 00098034 .2| Desulfitobacterium hafniense DCB-2

1] Photobacterium profundum 539

1 Shewanella oneidensis MR-
cus kodakaraensis

1] Allochromatium vinosum

5.1] Magnetococcus sp. MC-1
| Methylococcus capsulatus str. Bath
94.1] Photobacterium profundum SS9

1] Magnetospirilum magnetotactioum MS-1
et reﬂZP 00333740.1] Thiobacillus denitrificans ATCC 25259
i121673683ref|NP 661748.1| Chlorobium tepidum TLS
l48833132/reflZP 0029015
453758660
5430917

i 48845015|re1 ZP 0029930
187923,

ety P go4g78.1| Propionibacterium acnis KPA171202

68,1] Treponema denticola ATCC 364
5781 Vibrio parahaemmyncus RIMD 2210633
2.1| Azoarcus sp. EDN
| Azoarcus sp. Eon
73382. 1| Bradyrhizobium ]apomcum USDA 110
6.1 Chlorobium tepidum TLS
2.1] Dehalococcoides ethenogenes 195

1635.1 Azoarcus evansii

.1| Geobacter metallireducens GS-15

Treponema denticola ATt

‘\&kMannhelmla succlnlclpruduccesns MBELSSE

| Entamoeba histolytica HM-1

Thermotoga maritima MSB8.
hermoplasma acidophilum DSM 1728

49. ﬂMagnetocﬂccus sp. MC-1

1| Escherichia coli

R0 125TUiVP 150745 1] Bhetosaciorm profundum SS9

fINP 635426 1| Xanthomonas campestris pv. campestris str. ATCC 33913
1.25463 1| Idiomarina loihiensis L2TR

vulgark o Hidenborough

ATCC 829:

15p. enterica serovar Paratypi A sir. ATCC 9150



gi|19704019|refINP 603581.1| Fusobacterium nucleatum subsp. nucleatum ATCC 25586
gi|34396972|gb|AAQ66036.1| Porphyromonas gingivalis W83
gi|20663612|pdb|1GN9|B Desulfovibrio desulfuricans
gi|42525995|ref|[NP 971093.1| Treponema denticola ATCC 35405
gi|53713436|ref|YP 099428.1| Bacteroides fragilis YCH46
gi|48860115|ref|ZP 00314042.1| Clostridium thermocellum ATCC 27405
gi[15896669|ref[NP 350018.1| Clostridium acetobutylicum ATCC 824
gi|17976847|emb|CAD12647.1| Clostridium perfringens
3 gi|15896007|ref[NP 349356.1| Clostridium acetobutylicum ATCC 824
0i|28210163|ref[NP 781107.1| Clostridium tetani E88
gi|20809101|ref|[NP 624272.1| Thermoanaerobacter tengcongensis
—— @i|53684815|ref|ZP 00097512.2| Desulfitobacterium hafniense DCB-2
1 g E06;”18252520|gb|AAL§6298.1| Trichc.)mo'nas vaginalis
62 TV39351m00036 Trichomonas vaginalis
5 gi|21674516|ref[NP 662581.1| Chlorobium tepidum TLS
gi|51245077|ref|[YP 064961.1| Desulfotalea psychrophila LSv54
gi|12084532|pdb|1E2U|A Desulfovibrio vulgaris
gi|51245078|ref|YP 064962.1| Desulfotalea psychrophila LSv54
gi|45358283|ref|[NP 987840.1| Methanococcus maripaludis S2
gi|7397414|sp|Q58175|HCP METJA Methanocaldococcus jannaschii
——— gi|53731535|ref|ZP 00148719.2| Methanococcoides burtonii DSM 6242
‘IES_ gi|21229315|ref|[NP 635237.1| Methanosarcina mazei Go1
gi|46142247|ref|ZP 00148056.2| Methanococcoides burtonii DSM 6242
gi|46580947|ref|[YP 011755.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough
gi|23474024|ref|ZP 00129319.1| Desulfovibrio desulfuricans G20
gi|51244594|ref|YP 064478.1| Desulfotalea psychrophila LSv54
gi|53765312|ref|ZP 00161600.2| Anabaena variabilis ATCC 29413
gi|56474017|gb|EAL51411.1| Entamoeba histolytica HM-1
gi|48844072|ref|ZP 002984 12.1| Geobacter metallireducens GS-15
gi|11249919|pir||]A59199 Methanothermobacter thermautotrophicus
gi[15643928|ref|[NP 228977.1| Thermotoga maritima MSB8
gi|51892166|ref|YP 074857.1| Symbiobacterium thermophilum IAM 14863
gi|14521200|ref|[NP 126675.1| Pyrococcus abyssi GE5
gi[49235681|ref|ZP 00329747.1| Moorella thermoacetica ATCC 39073
N 3‘5—@ gi|56551013|reflYP 161852.1] Zymomonas mobilis subsp. mobilis ZM4
gi|48765811|ref|ZP 00270361.1| Rhodospirillum rubrum
gi|34557553|ref|[NP 907368.1| Wolinella succinogenes DSM 1740
_|: gi|48832063|ref|ZP 00289107.1| Magnetococcus sp. MC-1

Tree #35: 27983817

88

8

98

100
10 gi|30021542|ref|[NP 833173.1| Bacillus cereus ATCC 14579
140 00 gi|18252518|gb|AAL66297.1| Giardia intestinalis
4 L 27983817 Spironucleus salmonicida
3 CR170885 Chlamydomonas reinhardtii

— 92 TP21001 Thalassiosira pseudonana
_E 0i|2829823|sp|P96095|HCP THIFE Acidithiobacillus ferrooxidans
gi|46312750|ref|ZP 00213344.1| Burkholderia cepacia R18194
— 1866— gi|33415324|gb|AAQ18177.1| Rhodobacter capsulatus
gi|26522739|dbj|BAC44846.1| Photobacterium phosphoreum
rla;Ogi|27362344|gb|AAO1 1199.1] Vibrio vulnificus CMCP6
4 gi|54303552|ref|YP 133545.1| Photobacterium profundum SS9
——— i|24372941|ref|[NP 716983.1| Shewanella oneidensis MR-1
— i|4062456|dbj|BAA35591.1| Escherichia coli K12
gi|32033384|ref|ZP 00133728.1| Actinobacillus pleuropneumoniae serovar 1 str. 4074
gi|50121586|ref|YP 050753.1| Erwinia carotovora subsp. atroseptica SCRI11043
0.1




Tree #36: gTol313bMF

0i|2914382|pdb|1AX4|D Proteus vulgaris

60
14 gi|28900047|ref[NP 799702.1| Vibrio parahaemolyticus RIMD 2210633

gi|37524800|ref|[NP 928144.1| Photorhabdus luminescens subsp. laumondii TTO1
49
— gi|46580609|ref|YP 011417.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough
33

— i|34102473|gb|AAQ58838.1| Chromobacterium violaceum ATCC 12472

gi|54308537|reflYP 129557.1| Photobacterium profundum SS9

— gi|42525768|ref[NP 970866.1| Treponema denticola ATCC 35405
99
—— @i|23113021|ref|ZP 00098434.1| Desulfitobacterium hafniense DCB-2

87

gi|50842550|ref|lYP 055777.1| Propionibacterium acnes KPA171202

— @i|51891577|ref|lYP 074268.1| Symbiobacterium thermophilum IAM 14863
- 26

gi|20808031|ref|[NP 623202.1| Thermoanaerobacter tengcongensis

— TV43254m00046 Trichomonas vaginalis
48

99 DDB0204031 Dictyostelium discoideum

L 13 gi|34397396|gb|AAQ66459.1| Porphyromonas gingivalis W83

gi|48868276|ref|ZP 00321633.1| Haemophilus influenzae 86-028NP

gi|31563036|sp|Q897C2|TPL CLOTE Clostridium tetani

96

gi|2098389|pdb|2TPL|B Citrobacter freundii
69
gi|53685982|ref|ZP 00099855.2| Desulfitobacterium hafniense DCB-2
55
gi|15602676|ref[NP 245748.1| Pasteurella multocida subsp. multocida str. Pm70

gi|55977750|sp|Q08897|TPL SYMTH Symbiobacterium thermophilum
gi|53798000|ref|ZP 00358649.1| Chloroflexus aurantiacus

100
gi|23127778|ref|ZP 00109641.1| Nostoc punctiforme PCC 73102

0.1

90

100 —————— gi|56475748|ref|YP 157337.1| Azoarcus sp. EbN1
117 100

gi|56710307|dbj|BAD81022.1| uncultured bacterium

— 20— i|14601303|ref|NP 147838.1| Aeropyrum pernix K1

gi|55379104|ref|YP 136954.1| Haloarcula marismortui ATCC 43049

98

gi|20140810|sp|Q9HMV2|TNAA HALN1 Halobacterium salinarum NRC-1

gi|2511751|gb]JAAC64208.1| Rhodobacter capsulatus

gTol313bMF Spironucleus salmonicida

gi|56465420|gb|EAL43678.1| Entamoeba histolytica HM-1

gi[19705248|ref|[NP 602743.1| Fusobacterium nucleatum subsp. nucleatum ATCC 25586



gi|46580609|ref|YP 011417.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough

Tree #37: SpESTC204 60

gi|34102473|gb]JAAQ58838.1| Chromobacterium violaceum ATCC 12472
gi|54302062|ref|YP 132055.1| Photobacterium profundum SS9
gi|37524800|ref[INP 928144.1| Photorhabdus luminescens subsp. laumondii TTO1

78
52 9i|20140932|sp|Q9ZNAS|TNAA PROIN Proteus inconstans

gi|32030273|ref|ZP 00133152.1] Haemophilus somnus 2336

gi|54308537|ref|YP 129557.1| Photobacterium profundum SS9

— 13 0i|28211183|ref|NP 782127.1| Clostridium tetani E88
_E
gi|23113021|ref|ZP 000984 34.1| Desulfitobacterium hafniense DCB-2

94

11 — ¢i|50842550|ref|]YP 055777.1| Propionibacterium acnes KPA171202

g gi|51891577|ref|[YP 074268.1| Symbiobacterium thermophilum IAM 14863

gi|20808031|ref[NP 623202.1| Thermoanaerobacter tengcongensis

0i|443289|pdb|1TPLIA Citrobacter

48
gi|42526628|ref|NP 971726.1| Treponema denticola ATCC 35405

gi|31563036|sp|Q897C2|TPL CLOTE Clostridium tetani

gi|53685982|ref|ZP 00099855.2| Desulfitobacterium hafniense DCB-2

gi|15602676|ref[INP 245748.1| Pasteurella multocida subsp. multocida str. Pm70

gi|23127778|ref|ZP 00109641.1| Nostoc punctiforme PCC 73102

gi|53798395|ref|ZP 00358892.1| Chloroflexus aurantiacus

gi|55977750|sp|Q08897|TPL SYMTH Symbiobacterium thermophilum

gi|56475748|ref|[YP 157337.1| Azoarcus sp. EbN1

100

gi|56710307|dbj|BAD81022.1| uncultured bacterium

gi|20140810|sp|QO9HMV2|TNAA HALN1 Halobacterium salinarum NRC-1
92 87
— i|55379104|ref|YP 136954.1| Haloarcula marismortui ATCC 43049
40
gi|2511751|gb|AAC64208.1| Rhodobacter capsulatus
35

gi|14601303|ref[NP 147838.1| Aeropyrum pernix K1

TV43254m00046 Trichomonas vaginalis
‘| 91
i134397396|gb|AAQ66459.1| Porphyromonas gingivalis W83

9

97

SpESTC204 Spironucleus salmonicida

0i|56465420|gb|EAL43678.1| Entamoeba histolytica HM-1

gi|34762134|ref|ZP 00143142.1| Fusobacterium nucleatum subsp. vincentii ATCC 49256
0.1



Tree #38: gZal229bMF

ATCC 8293

38

g||23024070\ref ZP 00063294, 1] L subsp
58 46190673)rel2P 00121227 .2| Bifidobacterium Iongum
22 g h 5698 7Qreﬂ P 00322614.1 Pediococous pentosaceus AR Sras
9772|re INP 7355 1| Lactobacwllus plantarum WCF
1

L=

1

e
92Tgb|AAP20775 1| Peanut witches -broom phytoplasma

gil46112

i 2600

g||2937614s\re1? P 815302.1
4i|23100767]ref|NP
9114256081 1]ref]|

gl zs
i
I3 g|\39938927\reﬂNP 850693.1] Onion yellows phytoplasma OY-M
4 2507 oE

007l AEAA385 3.1| Giardia lamblia ATCC 50803
78]ref|ZP 00182113.2| Exiguobacterium sp. 255-15
607|ref|YP 175338.1| Bacillus clausii KSM-K16
nterococcus faecalis V58:
694234.1| Oceanobacillus iheyensis HTE831
P 975262.1| Myeoplasma mycoides subsp. mycoides SC sir. PG1

iYP lorum

i e pulmonis UAB CTIP
i154020439| iae 232
16317.1

1YP mobile 163K
4i[34849457|gb|AAP58956.1 Spiroplasma kunkeli
l3916185igb AACT8814.1| Brachyspira innocen
31541536|gb|AAP56836 | Mycoplasma gallisepticum R

045131 [ref|NP 072942. 1] Mycoplasma genitalium G-37
7575561

76

g||24377493\gb\AAN58810 1 Streploooccus mutans U

é 3 netrans HF-2
qi[23 02483\reﬂZP 00461591 Lactobacilus gasseri
Q4887099 1lreflZP 0032 1 Pediococcus pentosaceus ATCC 25745

§||23024702¢ref| P 0

g|| 826092\re 125 002t 73201 Ehioracasous oc
83]ref|NP 785975. 1| Laciobacils plantarum WCFS1
g|\2|A86|51\pdb[1 FBWIA Enterococcus facca
60reiv P 174886.1] Bacillus clausii KSM-K16

gmaAsoszeheﬁNP 569197.1] Listeria innocua
Sil274690721rel[NP 765709.1| Staphylococcus epidermidis ATCC 12228

e

ATCC 8293

5 |_m__ || 555 38!9; [AAC65876.1| Treponema
64 gil42525615]ref[NP 9707 1| Treponeﬂ\)a dsenuoola ATC!

? V-\ACZSA85 StreptccoocusJ)neumon

alidum subsp. palidum st Nichals

[AAL02357.1| Laclococcus \achs subsp. cremoris

2 15

31|gb|AA084026 9 B erococeia fas
gil2 8377624|ref|NP 784516.1] Lactobacillus plantarum WCFS1
148870118|ref|ZP 00322847.1| Pediococcus pentosaceus ATCC 25745

DBGQ\ref\ZP 00323688 1| Pediococcus entosaceus ATCC 25745
lantarum W

1 m:ngss?ssa? N 705478 L aciabagiue
i[2837761 \releP 784510. |1Laclobacew us plantarum WCFS|

o [29

86693.1 Enlerococcus faecium

23

|ref[NP 815612.1] faecalis V583
3)ref[ZP 00287080.1] E

faecium

z
g|\15643146\reﬂNP 228190.1] Thermotoga maritima MSB8
56 gil21 é%bl \M76054.1| Thermotoga neapolitana
37 - RJ 052 \regNP 623464.1| Thermoanaerobacler|en%4ongen5|s

0 127 gilt

3.1 Archaeglobus figidus DSV ¢

[35
92

4ij21227398refN

g||20093415\rei|NP 619490.
qil48839769ref|ZP 00296699. 1| M
9153731227irefl2P 00148231.2) Methanococooides burtoni

3.1 C tepidum TLS
P 633320. 1| Methanosarcina mazei Go1
1| Methanosarcina acetivorans C2A
lethanosarcina barkeri str. fusaro

DSM 624
115922579|ref|NP 378248.1| Sulfolobus Iokoda

i st
gi[15674108|ref[NP 268283.1| Lactococcus lactis subsp. lactis 111403

[22

"
314521611 \reHN

0 [0 i|18977558]ref|NP 578915

96

aIZZQbMF Sp\ronuclsus salmonicida

4i[51573551|gb|AAU07576.1| Borrelia garinii P
i|19704423|ref[NP 603985.
127087.

1] R sobacterium nucloatum subsp. nucleatum ATCC 25586
1] Pyrococcus abyssi GE
1] Pyrococeus furiosus D!
qi|56421631]ref|YP. 5549, 1\ Sobacilus kaustophilus HTA426
gi1|071715|emb\c 71038.2] Bacilus macraides

§i152421520/gblAAUAS403. 1] Acinelabacter
6329

673Ir6fINP 440401 1] Synechocystis sp. PCC 6803

1 g ,37679208 reﬂNP 933817 1| Vibrio vu\mi'cus YJ016
15389

31

3.1]

975983 1]

mycoides subsp. myco\des sc str PG1

g.|57se7s\gb\AA645752 1 Rhodoeoccus o

japonicum USDA 110
P 08278708 1| Burkholderia fungorum LB400

4140

156]ref|
1407677|reﬂNP 96051 3 1|

avium subsp.

11T fusca
285076

611 1| Ralstonia eutropha JMP 134
IrefINP ¢

o
2

39.1| Bordetella parapertussis 12822

15 4742|ref]YP 0462502 1| Acinetobacter sp. ADP1

gmsssessnre..n\ P

0.1]
54038.1| Agrobacterium tumefaciens str. C58
16264 308\re'|NP 437100.1| Smorh\zoblum meliloti 1021

o |gb|AAD53005. 1| melil
M11185|gb\AACS11BS AT Rhizablum Isguminosarum by, viciae

g
I—g.|13474174\requ 105742.1|

Mesorhizobium loti MAFF303099

742,
07|ref|ZP 00280488. u Burkholderia fungorum

im LB400
1 474604|ref|[NP 106173, 1|]:]Mesorh|zoblum loti MAFF303099

42622

27378

07014\rei|
681

gil4t
14518332]refINP

17867\5p\P33009|T
29511
SdlrelINF 7696231

705 sp. Al

RA PSESP Pseudomonas sp.

8331.1] Bdellovibrio bacteriovorus HD100
Bradyrhizobium japonicum USDA 110

Rubrobacter xylanophilus DSM 9941

ref|NP of

|ZP 0018t 2\

815.1| Mlcrosc\lla

gil1149

g|r15920270\re

077]ref ’JNP Yaze02 1 Sulfolobus solfataricus P2
fINP 375939.1] Sulfolobus tokodaii str. 7
1] Archaeoglobus fulgidus DSM

7870\reV|NP 069092. 4
590747\reﬂNP 142817.1| Pyrococcus horikoshii OT3

|YP 177367.1| Bacillus clausll KSM-K16

g|\42780446|re1'jNP 977693.1] Bacillus cereus ATCC 10987
ﬂ“ 56965633|refYP 177
4i[15616338]ref|NP 244643, | Bacilus halodurans C-12

3517refINP 228

4216.1| T
g 1571'59037&@ |EAb55017 1| Thermococcus kodakaraensis
gil15:

563.1) Thematoga merims MS5

336|ref| YP 129356, holobac(enum profundum SS9

4il46114133ref
|gb|AAU9O

[y 3 g||56475711 rev|vp 157300.1| Azoarcus sp. EbN1
| proammn FY7INORW VIBVY Vibrio vulnificus YJ016
4ij501 198431l ¥P Sasot0 1| Erwinia carotovora subsp. atroseptica SCRI1043
9143102/reNP 806444. | Salmonella enterica subsp. enterca serovar Typhi Ty2
18300716 ?eﬂNP 961650,1) Clostridum periringens si. 1
5 1382108701f|NP 781814.1 Clostichum tdtani £98
" qil56708472]ref|YP 170368.1| Francisella tularensis subsp. tularensis
0 9121114450l 00097054. | Desulfiobacterum hafniense DCE-2
, ] a476251a|ref|zp 001435151] Fusabactorium nuceaturn subsp. vincenti ATCC 49256
ens
™ w\38234319|reﬂNP 940086.1| Corynebaclerlum diliheriae NCTC 13129
o 72lrelINP 785464 1] Lactobacilus plantarum WCFS 1
g|\51597of||ref|YP 07 232.1| Yersinia pseudo:ubvevrg;\osus 1P 32953
alis
% 5571 16BN aTVP 067058, Banterares naq e YOre
8 149480307 refYP 035029.1| Bacills thuringlensis serovar Konkuian str. 97-27
i[1567 2] 1 lactis subsp. lactis 111403
Py 4i[29377452|ref|NP 816606. 1| Enterococcus faecalis V583
6 101efZP 0006337721 subsp. ATCC 8293
" g||50590169\reﬂZP 00331585.1] Streptococous suis 89/15
1 23098314]ref[NP 691780.1] Oceanabacillus iheyensis HTES31
TP140228 Thalassi
9 Q32475637 relINP 868631, | Rhodoprelua baltica SH 1
9H8763215IrflZF 60267 771 1| Rhodospilum rubrum
\ 39 3.1] Listeria innocua

P DO15A375 2| Ex\guobactenum sp 2 5- 5

qi[1831
Gi35114654]ref|ZP 00099944
gil21

;ﬁ!4024696|ref|‘(P 118938.
i|55981804ref £YP 145101.1| Thermus thermophilus H
g|f23103292\ P 00089777.1| Azotobacter vme\

10 rel NP 559963.1 Fyrobaculum aeroph\lum s(r IMZ
1| Desulfitobacterium hafnier

224371|ref[NP Tors0. 1\ suemomyces coelicolor
1] Nocardia farciica IFM 10152

SM 430A

ndii
1498012|ref|NP 069236.1| Archaeuglobus fulgidus D
951851.1

§i}48845438]ref|ZP 00299718.1| Geobacter metalired ucens s-15

gil51 1| D! ila LSv54
i gi[156 | 276470 1| Me icus str. Delta H
82 gi\“
69 4i|156688 Dlrel‘NP 247633 L‘Methanccalducoccus jannaschn Btk 26e1
943 17Ir6fINP 614164, 1] Methanapyrus kandleri AV19
= o 64286.1| D Lsv54
1 415606191 \reﬂNP 213568.1] Aquifex aeolicus VF5

9\\!

459
1347253A\ref NP 10410
7937605|refj P 534394, 1J A%robactenum tumefaciens str. C58

g‘\33415331\?mAAms1a4.1 | Rhodobacter capsulatus
15484)ref|ZP 00197099.1| Mesorhizobium sp. BNC1
01.1] Mesorhizobium loti MAFF303099

qi4seaot
4i|23016561
20]ref|ZP

A otaTo005 Ve
Gi/52006192] ¢f|ZP 0033357,

ref|ZP 000!
15008 049rol[vP 0dcS

75ef1ZP 00303419.1] Novospmngomum ot corane Do 12444
56315.1) Magnetospirilum magnetotactcum MS-1
59.1] Acinetobacter sp.

00149626.2| Dechloromonas aromallca RCB
bN

157671.1| Azoarcus sp.

1, Thiobacilus deniiificans ATCC 25259
qil48771730]ref|ZP 00276072.1]
127377919Irof[NP 769448.1| Bradyrhizobium | [aponlcum USDA 110

Ralstonia metallidurans CH3:

031
alse963380 rflyP 175117 1| Bacillus AelaT KN K6
41419.1| Bacilus halodurans C-125
1| Geobacillus kaustophilus
77399 rel NE saazia

Bacillus subﬂlls subsp subtl\ls str. 168

TR e
—gmssosmsuefmp 2131%321 Aq

119.1

uife)

560
8ref|ZP 002

4i[5012299
Sil46187428]rc

A Soa00058 1
To855076 oo 00300335
|—_ 4i[32471653|ref|NP 864646.1

12100\reﬂwr 783044.1| Clostridium tetani
V43315m00(

3 032 Trichomonas vaginal
TV38697"\00044 Trichomonas vaginalis
TV41856m0
088
—A AT e

raens|
fIYP 181

0.1

m—

71|ref
g||46201177\rel ZP 00208001 1
glj20428817&emb& AD21692.1| Az

lostridium perfringens

qil15643161ref|NP 228205, mologa marifima
35066530 IR 88555

gift1438558lsNE 0

i
0%5 7841 Achaoglobus fulgidus

refizP 00329488.1]

gij47572158|ref|ZP 00242204.1| Rubrivivax gelatinosus PM1
159873.1| Azoarcus sp. EbN1

gil 139]ref|zP 00344873 1\ b aciorom wathisnce DeA

m_gl 30020271 re NP 831902.1 Eac\llus cereus ATCC 1

gl|16077401geﬂNP 388214.1| Bacll\us sublll\s subsp. subtilis str. 168
ref|YP 077719.1| Bacillus licheniformis ATCC 14580
P 175

gil487717:
qil48863470]ref|ZP 003173t
451598 30rewp 072221.1] Y
9lrcll YP 052166.1] Erwinia Carolovora subsp. atroseptica SCRI1043

ZP 00127 8a

is ATCC 12228

\ Bacillus clausii KSM-K16

x aeolicus VF5
sroelve 051082.1] Erwinia carotovora subsp. atrosepica SCRI1043

1] Acinetobacter s
76070.1| Ralstonia metallidurans CH34
64.1] Mirobulbifer dogradans 2-40
ia pseudotuberculosis IP 32953

7872 Pseudomonas syiingao py. syfingae 572
346.1] Vibrio vulnificus CMCP6

i Cxlot)é)h aga hutchinsonii

pirellula baltica SH 1
E88
lis

10 Trichomonas va

inalis
refiZP 00309545.1) Cytophaga hutchinsonii

546.1) Denalococcoides ethenogenes 195
Magnetospirilum magnetotacticum MS-1
arcus evansii

0.1] Geobacter sulfurreducens PCA
SM 43

Moorella thermoacehca ATCC 39073
77|ref|ZP 00314402.1| Clostridium thermocellum ATCC 27405



Tree #39: SpESTC219

aB57%

4il6165958
912501 100%reJNP 735595 1] Straptocoobus at a\acuae NEMS316
il42535615lrelN

i|15903366|ref|NP 358916.1| Streptococcus neumomae R6
243;7| Ll éa ! 5 p 59

493|gbAAN58810.1] Streptococcus mutans Uy
18410blAAV62626.1| Streptococcus thermophilus KRz 1066
[gb|AAF04734.1] Streptococcus pyos

9707131] Treponema denticola
4i|332

238|gbJAAC65876.1| Treponema pau.dum subsp pallidum str. Nichols
34980231/gb|AAQ84026.1| Enterococcus faecium

115672373)fINP 266547 1] Lactococcus factis subsp. acts 111403
4i[3916189)] bfAAC 8816.1| Brachyspira piosicol
4150364852]r6f[P 033077 1] Mesopiasma florum L1
4256081 1fINP 075262 1 Miytopiasa mycoides subsp. mycoides SC sr. PGT
|AAP58956.

piroplasma kunkel

g|\34849457fb
gil540204:

9ref|YP 115¢

1
b 1| mobile 163K
12 1| Mycoplasma hyopneumoniae 232

qi[20376148]refINP 815302.1

g\‘26553622|ref| 7so
12085 31 refINP 0926431 Hiycoplasma geriialim

gi|2837761 8|reﬂNP 784510.1

pulmonis UAB CTIP
P 757556 1 copiaema bamatane
bJAAP56836.1] Mycoplasma gamsepucum R

Slagsr0Ti8 eiZb 0535847 1| Pediococcus pentosaceus ATCC 25745
o283 To24jre] 516.1] Lactobacillus plantarum WCFS1
§i[28378587]refINP 785479.1 Lactobacillus plantarum WCFS1

Laclobac\llus plantarum WCFS1
0323686.

Q4587096912 Pediococous pentosaceus ATCC 26745
C 257:

ij4886877IreflZP 00322614.1| Peciococcus pentosaceus ATCI
956963607 ref[YP 175338,

SUZ3T00767IrefINP 6942
qil48823914|ref|ZP 0028537 1|Ememcoccusr

Bacillus clausii KSM-
4.1| OceanobamHUS |heyensls HTE831
um

Enterococcus iaecall

is V!
gil1 B104581\gb|AAL59603 || Giardia mteslmalls

4i[39938
g\\226534117‘g oI

g\\28379§

re'}

I Iref|ZP 00063294.1

1887099

036546 ref|
TN

gizar \relgP 00144013.1
Si47569184]reflzP

g\\208%£045|rel Thermoanaerobacter ten
114

g\ 1897 st ]
ailt a8 0t Obo0ss S
415922

| Leu

9i23002483efizb
|ref|ZP 00323708.

2 024702\reV |ZP 00063902.1

P 053893. 1| Mesopl
O08703.1] Vibrit vuinificus P
gl|5157355|\gb AT, 1| Borrelia garinii PBi
usobacterium nucleatum subsp. vincentii ATCC 49256
00239871.1) Bacilus coreus G924 1
1| Bacillus clausii KSM-K16
So16338relNP 24 Sfanis, 1\ Bacitos halodurans C-125

927efING 550603, 1\ Orion yellaws phytoplasma OY-M
N04047.1| Lactobacillus brevi
802874)5BABT6268 1| Cactobacillus sanfranciscensis
72/relINP 786664.1] Laclobacills plantarum WCFS1

73\reﬂZP 001212272 Bifdobacteriur longum DJO10A
00182113.2] Exiguobacterium sp. 2

iconostoc mesentero des subsp. mesenteroides ATCC 8293
00046159. q Lactobacillus gasseri

| Pediococcus pentosaceus ATCC 25745

ATCC 8293
00287320.1|
P 785975.1| Lactobacillus plantarum WCFS1
Enterococcus fae

nlerococcus faecium

N
99 g|\21466151 pdeF WIA calis
I_EHMSOS olrefINP 569197 1] Listeria innocua
g\\27469072éref|NP 765709.1] Staphylococcus epidermidis ATCC 12228
115674 108|relINP 56828311 Lactococous lacts subsp. lacts 11403
Ig 2561532/relNP 975983.1| M
gi

plasma mycoldes subsp. mycoides SC str.
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J39581102|emb|CAET3180.1| Caenorhabdits briggsae
refiNP 505014.1] Caenorhabdts elegans
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32421697 1ef[XP 331292.1] Neurospora crass

iy
It T Asperlus fumigaiue
7553 "&E’W‘ 5 1 Ghperale £ i
64 1| M M5
A3k 5011 Clobercla zeae PH-1
T R A6 1 A IIAwal%\Hus parasiicus
oy

icida

Pejghrobacer sp. 2134



gij40890034|pdb|1GX7|A Desulfovibrio vulgaris
gi|1914864|emb|CAA72423.1| Desulfovibrio fructosovorans
i[23475985|ref|ZP 00131233.1| Desulfovibrio desulfuricans G20
gi|23474512|ref|ZP 00129805.1| Desulfovibrio desulfuricans G20
0i|24375408|ref|[NP 719451.1| Shewanella oneidensis MR-1
0i|52854767|gb|AAU88256.1| Clostridium roseum
i[51894427|ref|YP 077118.1| Symbiobacterium thermophilum IAM 14863
0i|49236687|ref|ZP 00330744.1| Moorella thermoacetica ATCC 39073
gi[53691551|ref|ZP 00346864.1| Desulfovibrio desulfuricans G20
0i|51244331|ref|YP 064215.1| Desulfotalea psychrophila LSv54
0i|6650985|gb|AAF22114.1| Megasphaera elsdenii
gi|53685090|ref|ZP 00098384.2| Desulfitobacterium hafniense DCB-2
gi[57235003|ref|YP 180897.1| Dehalococcoides ethenogenes 195
e i|52854759|gb|AAU88252.1| Clostridium sp. CCH-2004.1
0i|50404199|gb|AAT76837.1| uncultured Clostridium sp.
gi|66321|pir||[HQCL1P Clostridium pasteurianum
i[15893326|ref|[NP 346675.1| Clostridium acetobutylicum ATCC 824
gi|18311328|ref|[NP 563262.1| Clostridium perfringens str. 13
= i|4927278|gb|AAD33071.1| Clostridium thermocellum
gi|14250935|emb|CAC39231.1| Eubacterium acidaminophilum
9i[20807375|ref|[NP 622546.1| Thermoanaerobacter tengcongensis
gi|49236308|ref|ZP 00330368.1| Moorella thermoacetica ATCC 39073
0i[51894344|ref|YP 077035.1| Symbiobacterium thermophilum 1AM 14863
gi|466366|gb|AAA87057.1| Desulfovibrio fructosovorans
gi[52854765|gb|AAU88255.1| Clostridium diolis

gi|29345534|ref|[NP 809037.1| Bacteroides thetaiotaomicron VPI-5482
i|46580181|ref|YP 010989.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough

gi|39933211|ref|[NP 945487.1| Rhodopseudomonas palustris CGA009

Tree #41: 11127702

TP157139 Thalassiosira pseudonana
00 gi|56387327|gb|AAV86076.1| Clostridium saccharoperbutylacetonicum
gi[48859185|ref|ZP 00313123.1| Clostridium thermocellum ATCC 27405
gi|15644177|ref|[NP 229226.1| Thermotoga maritima MSB8
gil42527101|ref[NP 972199.1| Treponema denticola ATCC 35405

_DgihsngmlreﬂNP 228016.1| Thermotoga maritima MSB8
i[23664246|gb|AAN39277.1| Neocallimastix frontalis
TV61905m00135 Trichomonas vaginalis

TV38379m00081 Trichomonas vaginalis

TV41593m00100 Trichomonas vaginalis

00 0i|1171117|gb|AAC47159.1| Trichomonas vaginalis
gi|1345094|gb|AAC47160.1| Trichomonas vaginalis

gi|19548182|gb|AAL90460.1| Trichomonas gallinae

gi[4029298|emb|CAA76342.1| Nyctotherus ovalis
gi[53685392|ref|ZP 00098034.2| Desulfitobacterium hafniense DCB-2

00 9i|9963974|gb|AAG09783.1| Entamoeba histolytica

I_c| 52 :1 gi|56468950|gb|EAL46751.1| Entamoeba histolytica HM-1
10 0i|13506793|gb|AAK28337.1| Giardia intestinalis
- 11127702 Spironucleus salmonicida

5% 0i|12581498|gb|AAG59621.1| Scenedesmus obliquus
gi[18073435|emb|CAC83291.1]| 'Chlorella’ fusca
gi|37911254|gb|AAR04930.1| Chlamydomonas reinhardtii
CR154604 Chlamydomonas reinhardtii
gi|16741189|gb|AAH16440.1| Homo sapiens

0i|55646273|ref|XP 511766.1| Pan troglodytes
gi|14165461|ref|[NP 114174.1] Homo sapiens
8 i[57113703|ref|XP 537935.1| Canis familiaris

gi|50757683|ref|XP 415606.1| Gallus gallus

0i|49118837|gb|AAH73323.1| Xenopus laevis

100gi|50539744|ref|NP 001002342.1| Danio rerio
gil47215781|emb|CAG02577.1| Tetraodon nigroviridis

3 gi|47218040]emb|CAG11445.1| Tetraodon nigroviridis
757, Ji[55643109|ref|XP 510719.1] Pan troglodytes
9010438504{dbj[BAB15261.1] Homo sapiens
0i[50755651|ref|]XP 414836.1| Gallus gallus
gi|50256502|gb|EAL19227.1| Cryptococcus neoformans var. neoformans B-3501A

gil46098480|gb|EAK83713.1| Ustilago maydis 521
gi|51951087|gb|EAL24589.1| Drosophila melanogaster
0i|55235347|gb|EAA14804.2| Anopheles gambiae str. PEST

PS129368 Phytophthora sojae
DDB0189262 Dictyostelium discoideum
gi|50918699|ref|XP 469746.1| Oryza sativa
gi|16754852|emb|CAD10687.1| Medicago truncatula

gi|18414657|ref|[NP 567496.1| Arabidopsis thaliana
4650m00009 Trypanosoma cruzi

319m01015 Trypanosoma brucei
gi|13122214|emb|CAC32251.1| Leishmania major
gi|39582670|emb|CAE73774.1| Caenorhabditis briggsae
gi|32699186|gb|AAF60782.5| Caenorhabditis elegans
gi|56466837|gb|EAL44855.1| Entamoeba histolytica HM-1
TP159350 Thalassiosira pseudonana
CR154613 Chlamydomonas reinhardtii
TT13677 Tetrahymena thermophila

gij44980661|gb|AAS50566.1| Eremothecium gossypii
gi|5538|emb|CAA49833.1| Kluyveromyces lactis

i|6324089|ref|INP 014159.1| Saccharomyces cerevisiae
gi|50291209|ref|XP 448037.1| Candida glabrata CBS138
58 0i|46445477|gb|EAL04745.1| Candida albicans SC5314
gi|50419225|ref|XP 458135.1| Debaryomyces hansenii CBS767
gi|38146740|gb|AAR11770.1| Pichia pastoris
9i|50545922|ref|XP 500499.1| Yarrowia lipolytica CLIB99
5% gi|42545645|gb|EAAG8488.1| Gibberella zeae PH-1
gi|32420393ref|XP 330640.1| Neurospora crassa
gi|40740650|gb|EAA59840.1| Aspergillus nidulans FGSC A4
gi|19075809|ref|NP 588309.1| Schizosaccharomyces pombe

TV42595m00078 Trichomonas vaginalis
TV55393m00025 Trichomonas vaginalis

100
gi|48763650|ref|ZP 00268204.1| Rhodospirillum rubrum

31
gi|20807184|ref|[NP 622355.1| Thermoanaerobacter tengcongensis
gi|15644172|ref|[NP 229221.1| Thermotoga maritima MSB8

100

95

100

96

gi|49236304ref|ZP 00330364.1| Moorella thermoacetica ATCC 39073
gi|49236693|ref|ZP 00330750.1| Moorella thermoacetica ATCC 39073
) 0i|39998452|ref|[NP 954403.1| Geobacter sulfurreducens PCA
gi|48845056|ref|ZP 00299346.1| Geobacter metallireducens GS-15
gi|20807368|ref|[NP 622539.1| Thermoanaerobacter tengcongensis

{700 ) "
e i|48858099|ref|ZP 00312065.1| Clostridium thermocellum ATCC 27405

_Dgi|18311557\ref|NP 563491.1| Clostridium perfringens str. 13
gi[28212003|ref[NP 782947.1| Clostridium tetani E88

gi|15896476|ref|[NP 349825.1| Clostridium acetobutylicum ATCC 824
9i[28209953|ref[NP 780897.1| Clostridium tetani E88
gi|18309258ref|[NP 561192.1| Clostridium perfringens str. 13

0i|49234876|ref|ZP 00328962.1| Moorella thermoacetica ATCC 39073
gi|23120640|ref|ZP 00103227.1| Desulfitobacterium hafniense DCB-2

gi|23475858|ref|ZP 00131127.1| Desulfovibrio desulfuricans G20

gi|51246231|ref|YP 066115.1| Desulfotalea psychrophila LSv54

gi|42526786|ref|[NP 971884.1| Treponema denticola ATCC 35405
i|56469743|gb|EAL47464.1| Entamoeba histolytica HM-1

gi|53715176|ref|YP 101168.1| Bacteroides fragilis YCH46
gi|29347244|ref|NP 810747.1| Bacteroides thetaiotaomicron VPI-5482

0.1



Tree #42: gTor1143gT3

47

_01

90

7

100

69 gi|23475985|ref|ZP 00131233.1| Desulfovibrio desulfuricans G20

_Egi|40890034|pdb|1GX7|A Desulfovibrio vulgaris

98 gi|1914864|emb|CAA72423.1| Desulfovibrio fructosovorans

84 ' i|23474512|ref|ZP 00129805.1| Desulfovibrio desulfuricans G20

gi|24375408|ref[NP 719451.1| Shewanella oneidensis MR-1

gi|48763650|ref|ZP 00268204.1| Rhodospirillum rubrum

gi|51894427|ref|YP 077118.1| Symbiobacterium thermophilum IAM 14863

gi|49236687|ref|ZP 00330744.1| Moorella thermoacetica ATCC 39073

gi|53691551|ref|ZP 00346864.1| Desulfovibrio desulfuricans G20

gi|51244331|ref|YP 064215.1| Desulfotalea psychrophila LSv54

gi|53685090|ref|ZP 00098384.2| Desulfitobacterium hafniense DCB-2

gi|14250935|emb|CAC39231.1| Eubacterium acidaminophilum

gi|4927278|gb|AAD33071.1| Clostridium thermocellum

38 gi|20807375|ref[NP 622546.1| Thermoanaerobacter tengcongensis

gi|51894344|ref|YP 077035.1| Symbiobacterium thermophilum IAM 14863

gi|49236308|ref|ZP 00330368.1| Moorella thermoacetica ATCC 39073

gi|57235003|ref|YP 180897.1| Dehalococcoides ethenogenes 195

0 gi|46580181|ref|YP 010989.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough
gi|39933211|ref|[NP 945487.1| Rhodopseudomonas palustris CGA009

100 gi|29345534|ref|[NP 809037.1| Bacteroides thetaiotaomicron VPI-5482
gi|466366|gb|AAA87057.1| Desulfovibrio fructosovorans
‘6331 1187|emb|CAC34419.1| Scenedesmus obliquus

100% 2581498|gb]AAG59621.1| Scenedesmus obliquus

72 gi|37911254|gb|AAR04930.1| Chlamydomonas reinhardtii
gi|40736851|emb|CAC83731.1| Chlamydomonas reinhardtii

gi|6650985|gb]|AAF22114.1| Megasphaera elsdenii

TV61905m00135 Trichomonas vaginalis

TV38379m00081 Trichomonas vaginalis

TV41593m00100 Trichomonas vaginalis

gi|4029298|emb|CAA76342.1| Nyctotherus ovalis

49

27
-| 31— @i|15642974|ref[NP 228016.1| Thermotoga maritima MSB8

TP157139 Thalassiosira pseudonana

0 gi|1345094|gb|AAC47160.1| Trichomonas vaginalis
gi|1171117|gb|AAC47159.1| Trichomonas vaginalis

gi|14164621|gb|AAK55142.1]| Tritrichomonas foetus

gi|11127701|gbJAAG31037.1| Trichomonas vaginalis

0i|23664246|gb|AAN39277.1| Neocallimastix frontalis

106;i|5(:3387327|gb|AAV86076.1 | Clostridium saccharoperbutylacetonicum
:'Z_r— 0i|48859185|ref|ZP 00313123.1| Clostridium thermocellum ATCC 27405

gi|15644177|ref[INP 229226.1| Thermotoga maritima MSB8
gil42527101|ref[NP 972199.1| Treponema denticola ATCC 35405
gi|48858083|ref|ZP 00312050.1| Clostridium thermocellum ATCC 27405
gi|15893326|ref|NP 346675.1| Clostridium acetobutylicum ATCC 824
gi|18311328|ref|[NP 563262.1| Clostridium perfringens str. 13
gi|488597|gb|AAA85785.1| Clostridium saccharobutylicum

25

|_3_1 gi|66321|pir|]|HQCL1P Clostridium pasteurianum
gi|50344697|dbj|BAD29951.1| Clostridium paraputrificum
gi|11127699|gb|AAG31036.1| Entamoeba histolytica

w_mogi|56468950|gb|EAL46751 .1| Entamoeba histolytica HM-1

11127702 Spironucleus salmonicida

gTor1143gT3 Spironucleus salmonicida
gi|13506793|gb|AAK28337.1| Giardia intestinalis
99 gi|23475858|ref|ZP 00131127.1| Desulfovibrio desulfuricans G20
gi|51246231|ref|YP 066115.1| Desulfotalea psychrophila LSv54
gi|42526786|ref|[NP 971884.1| Treponema denticola ATCC 35405
108i|53715176|ref|YP 101168.1| Bacteroides fragilis YCH46
gi|29347244|ref|INP 810747.1| Bacteroides thetaiotaomicron VPI-5482
gi|56469743|gb|EAL47464.1| Entamoeba histolytica HM-1
gi|23120640|ref|ZP 00103227.1| Desulfitobacterium hafniense DCB-2
gi|49234876|ref|ZP 00328962.1| Moorella thermoacetica ATCC 39073

56

49

84

gi[18311557|ref[NP 563491.1| Clostridium perfringens str. 13
gi|28212003|ref|[NP 782947.1| Clostridium tetani E88
100 gi|15896476|ref|[NP 349825.1| Clostridium acetobutylicum ATCC 824
gi|28209953|ref[NP 780897.1| Clostridium tetani E88

53 gi|49236304|ref|ZP 00330364.1| Moorella thermoacetica ATCC 39073
I_J; gi|49236693|ref|ZP 00330750.1| Moorella thermoacetica ATCC 39073

93

91

= gi|20807184|ref|[NP 622355.1] Thermoanaerobacter tengcongensis
|—10%i|20807368|ref|NP 622539.1| Thermoanaerobacter tengcongensis
L—— 4i|48858099)ref|ZP 00312065.1| Clostridium thermocellum ATCC 27405
100 TV53655m00019 Trichomonas vaginalis

TV37947m00088 Trichomonas vaginalis

93

100
— TV42595m00078 Trichomonas vaginalis

gi|49118837|gb]AAH73323.1| Xenopus laevis
— gi|50539744|ref|[NP 001002342.1| Danio rerio

gi|50757683|ref| XP 415606.1| Gallus gallus
gi|16741189|gb|AAH16440.1| Homo sapiens
gi|16359251|gb|AAH16090.1| Mus musculus



Tree #43: SpESTC115
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gi[34101600|gb|AAQ57969.1| Chromobacterium violaceum ATCC 12472
gi|46192229|ref|ZP 00207191.1| Rhodobacter sphaeroides 2.4.1
gi|16077597|ref|INP 388411.1| Bacillus subtilis subsp. subtilis str. 168
gi|45533439|ref|ZP 00184429.1| Exiguobacterium sp. 255-15
gi|16079700|ref[NP 390524.1| Bacillus subtilis subsp. subtilis str. 168
74gi|16080652|ref|NP 391480.1| Bacillus subtilis subsp. subtilis str. 168
gi|18253309|gb|AAL66420.1| Bacillus amyloliquefaciens
0i[52081993|ref|[YP 080784.1| Bacillus licheniformis ATCC 14580
gi|34397753|gb|AAQ66814.1| Porphyromonas gingivalis W83
gi|57168620|ref|ZP 00367752.1| unknown taxonomy
gi|34557538|ref[NP 907353.1| Wolinella succinogenes DSM 1740
0i|48826083|ref|ZP 00287311.1| Enterococcus faecium
gi[48870945|ref|ZP 00323662.1| Pediococcus pentosaceus ATCC 25745
9i|37681228|ref|[NP 935837.1| Vibrio vulnificus YJ016
30— 0i[28899560|ref|[NP 799165.1| Vibrio parahaemolyticus RIMD 2210633
gi|54307523|ref|YP 128543.1| Photobacterium profundum SS9
gi|9657195|gb|AAF95748.1| Vibrio cholerae O1 biovar eltor str. N16961
96<;i|51598005|ref|YP 072196.1| Yersinia pseudotuberculosis IP 32953
L 0i|56415377|ref|YP 152452.1| Salmonella enterica subsp. enterica serovar Paratypi A str. ATCC 9150
gi|46120833|ref|ZP 00201832.1| Methylobacillus flagellatus KT
gi|48855231|ref|ZP 00309390.1| Cytophaga hutchinsonii
gi|39997853|ref|[NP 953804.1| Geobacter sulfurreducens PCA
0i|51245764|ref|YP 065648.1| Desulfotalea psychrophila LSv54
gi|54302228|ref|YP 132221.1| Photobacterium profundum SS9
9i|37680711|ref[NP 935320.1| Vibrio vulnificus YJ016
0i|37520911|ref[NP 924288.1| Gloeobacter violaceus PCC 7421
0i|16124460|ref|[NP 419024.1| Caulobacter crescentus CB15
1 ITO8i|16262639|ref|NP 435432.1| Sinorhizobium meliloti 1021
e i|56461292|ref|YP 156573.1| Idiomarina loihiensis L2TR
gi[46190972|ref|ZP 00120773.2| Bifidobacterium longum DJO10A
gi|52426149|ref|YP 089286.1| Mannheimia succiniciproducens MBEL55E
gi[48771318|ref|ZP 00275660.1| Ralstonia metallidurans CH34
53761555|ref|ZP 00350772.1| Ralstonia eutropha JMP134
gi[17547816|ref|INP 521218.1| Ralstonia solanacearum GMI1000
0i|28854649|gbJAAO57712.1| Pseudomonas syringae pv. tomato str. DC3000
gi|5019382|emb|CAB44436.1| Klebsiella aerogenes
gi|54029806|ref|ZP 00361946.1| Polaromonas sp. JS666
9i[24375777|ref[NP 719820.1| Shewanella oneidensis MR-1
gi[50120421|ref|YP 049588.1| Erwinia carotovora subsp. atroseptica SCRI1043
gi|52425472|ref|YP 088609.1| Mannheimia succiniciproducens MBEL55E
0i52426194|ref|[YP 089331.1| Mannheimia succiniciproducens MBEL55E
0i|23466563|ref|ZP 00122151.1| Haemophilus somnus 129PT
gi[29248203|gb|EAA39743.1| Giardia lamblia ATCC 50803
0i|29248202|gb|EAA39742.1| Giardia lamblia ATCC 50803
SpESTZap110 Spironucleus salmonicida
gi|33945699|emb|CAE45109.1| Pseudomonas sp. Y2
0i|21242964|ref|[NP 642546.1| Xanthomonas axonopodis pv. citri str. 306
gi|48766108|ref|ZP 00270658.1| Rhodospirillum rubrum
9i|23121307|ref|ZP 00103647.1| Desulfitobacterium hafniense DCB-2
gi|50119893|ref|YP 049060.1| Erwinia carotovora subsp. atroseptica SCRI1043
98gi|21229538|ref|NP 635455.1| Xanthomonas campestris pv. campestris str. ATCC 33913
gi[21240862|ref[NP 640444.1| Xanthomonas axonopodis pv. citri str. 306
5 gi|49079336|gb|AAT49881.1| synthetic construct
gi|48733711|ref|ZP 00267454.1| Pseudomonas fluorescens PfO-1
62 gi|46131834|ref|ZP 00202726.1| Ralstonia eutropha JMP134
3 gi|48867401|ref|ZP 00320929.1| Haemophilus influenzae 86-028NP
gi|15602752|ref[NP 245824.1| Pasteurella multocida subsp. multocida str. Pm70
0i|46156527|ref|ZP 00132576.2| Haemophilus somnus 2336
0i|52424891|ref|YP 088028.1| Mannheimia succiniciproducens MBEL55E
gi[46143579|ref|ZP 00204518.1| Actinobacillus pleuropneumoniae serovar 1 str. 4074
gi|15615311|ref[NP 243614.1| Bacillus halodurans C-125
0i|49481025|ref|YP 038976.1| Bacillus thuringiensis serovar konkukian str. 97-27
gi|15893316|ref|[NP 346665.1| Clostridium acetobutylicum ATCC 824
gi[20089045|ref[NP 615120.1| Methanosarcina acetivorans C2A
0i|49529271|emb|CAG62937.1| Candida glabrata CBS138
5 gi|49082960|gb|AAT50880.1| synthetic construct
gi[46323399|ref|ZP 00223763.1| Burkholderia cepacia R1808
gi[46316859|ref|ZP 00217437.1| Burkholderia cepacia R18194
gi|53681677|ref|ZP 00100853.2| Desulfitobacterium hafniense DCB-2
75 gi|53611215|ref|ZP 00089876.2| Azotobacter vinelandii
0i[53721224|ref|[YP 110209.1| Burkholderia pseudomallei K96243
gi|23471121|ref|ZP 00126452.1| Pseudomonas syringae pv. syringae B728a
0i|48771903|ref|ZP 00276245.1| Ralstonia metallidurans CH34
gi|48787009|ref|ZP 00283091.1| Burkholderia fungorum LB400
= gi|48764140|ref|ZP 00268692.1| Rhodospirillum rubrum
gi[13476482|ref|[NP 108052.1| Mesorhizobium loti MAFF303099
0i[15966669|ref[NP 387022.1| Sinorhizobium meliloti 1021
gi|39937804|ref[NP 950080.1| Rhodopseudomonas palustris CGA009
gi|53612356|ref|ZP 00091403.2| Azotobacter vinelandii
0i|24985397|gb|AAN69317.1| Pseudomonas putida KT2440
gi|49081970|gb|AAT50385.1| synthetic construct
gi|53770806|ref|ZP 00225397.3| Kineococcus radiotolerans SRS30216

=5 gi|20089224|ref|[NP 615299.1| Methanosarcina acetivorans C2A
| g 0i[48840566|ref|ZP 00297492.1| Methanosarcina barkeri str. fusaro
i gi|21227683|ref[NP 633605.1| Methanosarcina mazei Go1

L— gi|50734103|ref|XP 418973.1| Gallus gallus
3 gi|51948400|ref[NP 001004214.1| Rattus norvegicus
gi|55625782|ref|XP 518206.1| Pan troglodytes

) gi|5059091|gb|AAD38913.1| Oryzias latipes
gi[47208553|emb|CAF90120.1| Tetraodon nigroviridis

gi[45387531|ref[INP 991105.1| Danio rerio

gi|55644153|ref|XP 523404.1| Pan troglodytes

gi[1827607|pdb|1QRDI|B Rattus rattus
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Tree #47: 27983595

gi|51595209ref|YP 069392. 1£Yersm|a pseudotuberculosis IP 32953
5239|ref|[NP 928583.1| Photorhabdus luminescens subsp. laumondii TTO1
|5 122440|ref YP 051607.1| Erwinia carotovora subsp. atroseptica SCRI1043
g| 362921|dbj |BA836873 1| Escherichia coli 0157
g||273582 4% 243.1] Vibrio vulnificus CMCP6

| 28900739 ref] NP 800394.1| Vibrio parahaemolyticus RIMD 2210633
984|(Iq;( AAF9 476 1] Vibrio cholerae O1 biovar eltor str. N16961

17

10
493]7 02601|re 132594 hotobacterium profundum SS9
48 %2 3676 ef}L 719.1 Shewanella oneidensis MR-1
gi|23015244 ref 00055026.1| Magnetospirillum magnetotacticum MS-1
g|]2301 940|refJ 00053786.1| Magnetospirillum magnetotacticum MS-1
g||487642304rej7 P 00268782.1| Rhodospirillum rubrum
L IToo 9 |46 |ref9(P 012181.1| Desulfovibrio vudgans subsp. vul%arls str. Hildenborough
g||23473627|ref| P 00128923.1| Desulfovibrio desulfuricans G:
gi|1347. 504|reJ’NP 107068. 1] Mesorhizobium loti MAFF303099

%g 072|ref[INP 435865.1| Sinorhizobium meliloti 1021

gil456: 238gef|2 671 1| Mesorhizobium sp. BNC1
g||27381 17 dreﬂN 1| Bradyrhizobium japonicum USDA 110

i 9937300|ref[NP 9495761 Rhodopseudomonas palustris CGA009
g% 1233410|ref|NP 639327 1| Xanthomonas campes ns(fv campestris str. ATCC 33913

723144]reflYP 112129.1| Burkhol eria pseudomallei K96243
|46322806 ref ZP 00223173. 1LBurkhoIdena cepacia R1808
% 2610|ref| 0279116.1| Burkholderia fungorum LB400
g47575331 r QZP 2453 6. 1LRubr|V|vax gelatlnosus PM1
ﬁ] 4032275!3ref| P 00364 olaromonas sp. JS66
ref ZP 0028 312 ‘I Burkholderia fungorum LB400

gl 47572839 ref ]ZP 0024 Rubrivivax gelatinosus PM1

1|3 404|ref P 886047.1| Bordetella parapertu55|s 12822
2q |34104982|8b% 61338.1| Chromobacterium violaceum ATCC 12472
||417 4192|ref ZP 00151058.1| Dechloromonas aromatica RCB

% P 160926.1] Azoarcus sp. EbN1
gil5 06817éref| P 00334196 1| Thiobacillus denitrificans ATCC 25259
g||5375720 J%b|AAU91497 1] Methélococcus capsulatus str. Bath

g||461059 |ref|ZP 00 186361 2| ubrobacter xylanophilus DSM 9941

i|37520644|ref[NP 924021.1| Gloeobacter violaceus PCC 7421
g||4 09215 ref|ZP 00161550. 1| nabaena variabilis ATCC 29413
0 ref[NP 682047.1] Thermosynechococcus elongatus BP-1

alassiosira pseudonana
g||46447204|ref YP 008569. 1 Parachlamydia sp. UWE25

95386|emb|CAH94920.1| Plasmodium berghei
g||23509579 ref[NP 702246.1| Plasmodium falciparum 3D7
%E 4557415|ref[INP 907230.1| Wolinella succinogenes DSM 1740
gi|9502268|gb|AAF88064.1| Entamoeba histolytica
|—|6_ g||48477608 ref|lYP 023314.1]| Picrophilus torridus DSM 9790
%é 02]ref] &ZP 00306589.1| Ferroplasma acidarmanus
—| 115898607 ref|NP 212.1| Sulfolobus solfataricus P2
g||20094682 ref|NP 614 Methanop! rus kandleri AV19
| 8270|ref|NP 769799.1| Bradyrhizobium japonicum USDA 110
5% 363Aref|NP 822997. 1| treptom ces avermitilis MA-4680
gi|145208 refNP 12 EP rococcus abyssi
g 16082167 ref NP 39460 %Thermoplasma a0|doph|lum DSM 1728
gil5 0.1| uncultured archaeon GZfos1D

% 535 81 ref&NP 987373 Methanococcus manpaludlsS
gi|15668770|re !{ 247570. 14 ethanocaldococcus jannaschii DSM 2661
gi|14590516|ref|NP 142584 4 rococcus horikoshii OT3

1|5715839 |dbj|BAD84328. ,: hermococcus kodakaraensis
ggr 4591671 |ref|[NP 143758 ‘I| yrococcus horikoshii OT3
g||571592 3| bj|BA Thermococcus kodakaraensis

Q-

gi[1058 49 g AAG193 9.1| Halobacterium salinarum NRC-1
%17 2|refl[YP 135572.1| Haloarcula marismortui ATCC 43049
y53730 2£ref ZP 00147597.2| Methanococcoides burtonii DSM 6242
g||5 96418|£5ef| 0357388.1| Chloroflexus aurantiacus
48834393|ref|ZP 00291408.1| Magnetococcus sp. MC-1
pironucleus salmonicida

5514636J) b|AAD44021.1| Giardia intestinalis
% 5124451 ?ref YP 064394.1| Desulfotalea psg:hrophlla LSv54
gi|11498 Ogeq] 14 rchaeo lobus fulgidus DSM 4304
—l0— g|| 3937 ref NP 606 grobacu um aerophilum str. IM2

3 3669|ref[NP 560 3 Pyrobaculum aerophilum str. IM2

L — gil2 226460 ref|[NP 632382.1| Methanosarcina mazei Go1
11499522 ref[NP 070763. 1 Archaeoglobus fulgidus DSM 4304
11498792 ref[NP 070021.1( Archaeoglobus fulgidus DSM 4304
98 37 ref[INP 069765.1| Archaeoglobus ful |g7us DSM 4304

L 4i|49235091 |ref|%|L 0032

ef]
916 1J Moorella thermoacetica ATCC 3!
|E 122 186|refL‘ 629965.1| Streptomyces coelicolor
il 9828959|76f| P 823593.1| Streptomyces avermitilis MA-4680
% 402574 |ref YP 119989.1| Nocardia farcinica IFM 10152
g||488349 geﬂZP 00291974.1 Thermoblfda fusca
0013|ref| YP 005680.1| Thermus thermophilus HB27
|ref$ZP 00292780.1| Thermobifida fusca
gi[1149910 releP 07034 Archaeoglobus fulgidus DSM 4304
g||34 97335 b|AAQB6398. 1%Por hyromonas gingivalis W83
57 3|ref 'YP 101765.1| Bacteroides fragilis YCH46

g||56476649|re B(P 158238 1| Azoarcus sp. EbN1
gi|34 |AAO4 572 | Mycobacterium rhodesiae

100

55

100]

g||554204 5974 2080. 15 ocardioides sp. JS614
gi|32170714 de|BAC78 79.1 Stre'gtomyces sp. WA46
|455‘I48 8|ref ZP 00166434.1| Ralstonia eutropha JMP134
é; 14876891 krleﬂ P 00273259.1| Ralstonia metallidurans CH34
gi|29830371]ref 25005.1| Streptomyces avermitilis MA-4680
[e]] 27375252Lref P 766781.1| Bradyrhizobium j ]aponlcum USDA 110

0i|45518538|ref|ZP 00170089.1 Ra stonia eutropha JMP13
g||487709 2 egZP 00275305.1] Ralstonia metallidurans CH
96 8270 ref|NP 7697 9.1| Bradyrhizobium japonicum USDA 110
gil4 1313024re ZP 00169458.2| Ralstonia eutropha JMP134

100 33595234|refNP 882877 1| Bordetella parapertussis 12822
6g 3591854£ref!JNP 87949 ordetella pertussis Tohama |
gil4 131334%refL_ 2| alstonia eutropha JMP134
75|ref|ZP 00280127 1|RBurkhoIder|a fungorum LB400
8770162ref|ZP 00274506.1| Ralstonia metallidurans CH34
glf 61132|ref|ZP 00166480. ZlRaIstonla eutropha JMP134

glji 8781139|ref|ZP 00277783.1| Burkholderia fungorum LB400
HTLLEF 81137 ref|ZP 00277781.1] Burkholderia fungorum LB400

48770614 ]ref] ZP 00274957 1] Ralstonia metallidurans CH34

giFS 727458gef|2 7876.1| Pseudomonas aeru |nosa UCBPP-PA14
g; 0084972|ref|YP. 0464821 Acinetobacter sp. AD
gil 381487|ref NP 773016.1| radyrhlzoblumjaponlcum USDA 110

53761219|ref|ZP 0016660 Ralstonia eutropha JM

5?33591865 ref|[NP 879509.1| Bordetella pertussis Tohama |
g||48769483 ref|ZP 00273829.1| Ralstonia metal durans CH34

7378557LreijP 770086. J 2|radyrhlzoblum Japonlcum LéSDA 110

gi|4883577 |ref|ZP 00292771.1] Thermobifida fusca
L 709071|refp(P 165116.1| Silicibacter pomeroyl DSS-3
gi[52010595 00337954.1] Silicibacter sp. TM1040

ref]
gi[15966005|ref[NP 386358.1| Sinorhizobium meliloti 1021
100 gi|13474206|ref|NP 105774.1| Mesorhizobium loti MAFF303099
9i[15600171 ref P 253665 1| Pseudomonas aeruglnosa PAO1
—| 69 @ gi 24985400 69320.1| Pseudomonas putida KT2440
% FJ béAAV95942 1| Silicibacter pomeroyi DSS-3
i|564 632|re£Y

0221 1£Azoarcus sp. EbN1
%146131468 ref|ZP 00169686.2| Ralstonia eutropha JMP134
gi|56478657|ref(YP 160246. 1|5Azoarcus sp. EbN1
100 i[48850807|ref|ZP 00305049.1| Novosphingobium aromaticivorans DSM 12444
g||19570349|de|BA886294 1£S hlnﬁtomonas paucimobilis
8250 Jem |CAC83 ?De ia acidovorans
30 g||56709 70gef YP 1652 Silicibacter pomeroyi DSS-3
?\‘l 4ref|ZP 0 196409.2| Mesorhizobium sp. BNC1

27376086Lreﬁ 767615 Bradyrhlzoblum Japonlcum %?DA 110

[ — 0i|53761098|ref|ZP 003 066 Ralstonia eutropha JM
o ——— 3% 53761379|ref|ZP 003507 8.1| Ralstonia eutropha JMP134
15 g|| 96908 ref|NP 884551, 1| Bordetella parapertussis 12822

33595358|ref|[NP 883001.1| Bordetella parapertussis 12822

E8835931 r ’\JZP 00292929.1| Thermobifida fusca
glﬁi 603681|ref[NP 2 1. 1| Bordetella bronchiseptica RB50

T % i)33600561|ref|[NP 888121.1| Bordetella bronchiseptica RB50
gi|33592458|ref[NP 880102.1| Bordetella pertussis Tohama |

gl 23474 31|ref|ZP 0

g1|56478505|re

TV42560m00045 Tnchomonas vaginalis

— ||46578999&rebeP 009807.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough
129725.1| Desulfovibrio desulfuricans G20

578789 ref|YP 009597.1| Desulfovibrio vulg\;,I ris subsp. vulgaris str. Hildenborough
gi[23013475 ref!!ZP 0 053365 Magnetosplrlllum magnetotacticum

YP 160094.1| Azoarcus sp. EbN1



gil47572820|ref|ZP 00242861.1| Rubrivivax gelatinosus PM1
gil33603018|ref|[NP 890578.1| Bordetella bronchiseptica RB50
gi|15889983|ref|NP 355664.1| Agrobacterium tumefaciens str. C58
gil21231 |ref[INP 637382.1| Xanthomonas campestris pv. campestris str. ATCC 33913
gi[27382219]ref|[NP 773748.1| Bradyrhizobium japonicum USDA 110
gi|39937228|ref[NP 949504.1| Rhodopseudomonas palustris CGA009
gil45915751|ref|ZP 00194480.2] Mesorhizobium sp. BNC1
gi|56479427|ref|YP 161016.1| Azoarcus sp. EbN1
gi|34101445|gb|AAQ57814.1| Chromobacterium violaceum ATCC 12472
9il48772290|ref|ZP 00276632.1| Ralstonia metallidurans CH34
gi|16127404|ref[NP 421968.1| Caulobacter crescentus CB15
gi|48765704|ref|ZP 00270254.1| Rhodospirillum rubrum
9i|23009028|ref|ZP 00050231.1] Magnetospirillum magnetotacticum MS-1
gi[46241704|gb|AAS83089.1| Azospirillum brasilense
gi[13473993|ref|NP 105561.1] Mesorhizobium loti MAFF303099
gi|46323772|ref|ZP 00224135.1| Burkholderia cepacia R1808
gi|53717887|ref|YP 106873.1| Burkholderia pseudomallei K96243
gi[48784164|ref|ZP 00280545.1| Burkholderia fungorum LB400
gi|15600338|ref|NP 253832.1| Pseudomonas aeruginosa PAO1
gi|54030361|ref|ZP 00362499.1| Polaromonas sp. JS666
gi|9663003|emb|CAC00747.1| Arabidopsis thaliana
gi|55297662|dbj|BAD68233.1| Oryza sativa
TP162486 Thalassiosira pseudonana
PS124913 Phytophthora sojae
gi|39979174|emb|CAE85547.1| Neurospora crassa
gil42550917|gb|EAA73760.1| Gibberella zeae PH-1
gi|38103771|gb|EAA50434.1| Magnaporthe grisea 70-15
gi[40740295|gb|EAA59485.1| Aspergillus nidulans FGSC A4
gil46440528|gb|EAK99833.1| Candida albicans SC5314
gi|50427709|ref|XP 462467.1| Debaryomyces hansenii CBS767
gi[50309217|ref|XP 454615.1| Kluyveromyces lactis NRRL Y-1140
gi|50549855|ref|XP 502399.1| Yarrowia lipolytica CLIB99
gi[57223040|gb|AAW41084.1| unknown taxonomy
b i| 16082145|ref|NP 394582.1| Thermoplasma acidophilum DSM 1728
gi|45658053|ref|YP 002139.1| Leptospira interrogans serovar Copenhageni str. Fiocruz L1-130
700 0i|28856075|gb|AAO59131.1| Pseudomonas syringae pv. tomato str. DC3000
gi|28856003|gb|AAO59060.1| Pseudomonas syringae pv. tomato str. DC3000
gi|53613407|ref|ZP 00092802.2| Azotobacter vinelandii
gi|23500729|ref[NP 700169.1| Brucella suis 1330
gi|16263849|ref[NP 436641.1| Sinorhizobium meliloti 1021
0i|54027596|ref]YP 121838.1| Nocardia farcinica IFM 10152
55 Ji137677135|refINP 937531.1] Vibrio vulnificus YJ016
gi|28900045|ref|[NP 799700.1| Vibrio parahaemolyticus RIMD 2210633
gi|9657535|gb|AAF96060.1| Vibrio cholerae O1 biovar eltor str. N16961
gi|26989629|ref|NP 745054.1| Pseudomonas putida KT2440
gi|4204984|gbJAAD10866.1| Escherichia coli
gi[54302208|ref|[YP 132201.1| Photobacterium profundum SS9
gi|46191967|ref|ZP 00207090.1| Rhodobacter sphaeroides 2.4.1
0i[13543955|gb]AAH06117.1| Homo sapiens
gi|55729588|emb|CAH91523.1| Pongo pygmaeus
gi|47221296|emb|CAG13232.1| Tetraodon nigroviridis
gi[39592920|emb|CAE62534.1| Caenorhabditis briggsae
gi|31225856|ref|XP 317624.1| Anopheles gambiae str. PEST
gi|54645215|gb|EAL33955.1| Drosophila pseudoobscura
gi[48095553|ref|XP 394474.1| Apis mellifera
gi|48837397|ref|ZP 00294392.1| Thermobifida fusca
gi[32476230|ref|[NP 869224.1| Rhodopirellula baltica SH 1
gi|46119277|ref|ZP 00176298.2| Crocosphaera watsonii WH 8501
gi[23127470]ref|ZP 00109339.1] Nostoc punctiforme PCC 73102
gi|16332158|ref|[NP 442886.1| Synechocystis sp. PCC 6803
gi|56965793|ref|[YP 177527.1| Bacillus clausii KSM-K16
gi|37521776]|ref[INP 925153.1| Gloeobacter violaceus PCC 7421
gi|56420541|ref|YP 147859.1| Geobacillus kaustophilus HTA426
gi[23005806|ref|ZP 00048441.1| Magnetospirillum magnetotacticum MS-1
gi|29830657|ref|NP 825291.1| Streptomyces avermitilis MA-4680
o7 gi|33240768|ref|[NP 875710.1| Prochlorococcus marinus subsp. marinus str. CCMP1375
- gi|29655126|ref[NP 820818.1| Coxiella burnetii RSA 493
TT28930 Tetrahymena thermophila
126 gil11 |ref|[NP 070157.1| Archaeoglobus fulgidus DSM 4304
7T gi[14600621|ref[NP 147138.1| Aeropyrum pernix K1
_I— gi|42525653|ref|[NP 970751.1| Treponema denticola ATCC 35405
gi[31541064|gb|AAP56366.1| Mycoplasma gallisepticum R
gi|26554089|ref|[NP 758023.1| Mycoplasma penetrans HF-2
gi|34368544|emb|CAE46343.1| Mycoplasma mycoides subsp. capri
gil47459130|ref|YP 015992.1| Mycoplasma mobile 163K
gi|15828735|ref|[NP 326095.1| Mycoplasma pulmonis UAB CTIP
0i[12044889|ref|[NP 072699.1| Mycoplasma genitalium G-37
gi[13507790|ref[NP 109739.1| Mycoplasma pneumoniae M129
gi|54020618|ref|YP 116114.1| Mycoplasma hyopneumoniae 232
gi[18311533|ref[NP 563467.1| Clostridium perfringens str. 13
gi|15894602|ref|NP 347951.1| Clostridium acetobutylicum ATCC 824
0i[34762543|ref|ZP 00143539.1| Fusobacterium nucleatum subsp. vincentii ATCC 49256
gi[18309391|ref|[NP 561325.1| Clostridium perfringens str. 13
gi|28212021|ref|[NP 782965.1| Clostridium tetani E88
9i[28211451|ref[NP 782395.1| Clostridium tetani E88
gi|20808404|ref|[NP 623575.1| Thermoanaerobacter tengcongensis
gi|42528143|ref|NP 973241.1| Treponema denticola ATCC 35405
43 TP24094 Thalassiosira pseudonana
gi|56465305|gb|EAL43592.1| Entamoeba histolytica HM-1
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94 0i|29245901|gb|EAA37518.1| Giardia lamblia ATCC 50803
SpESTZap2148 Spironucleus salmonicida
gi|14520487|ref|[NP 125962.1| Pyrococcus abyssi GE5
gi|15644183|ref[NP 229232.1| Thermotoga maritima MSB8
51 700 gi|15596686|ref|[NP 250180.1| Pseudomonas aeruginosa PAO1
0i[21225291|ref|[NP 631070.1| Streptomyces coelicolor
gi[15899261|ref|[NP 343866.1| Sulfolobus solfataricus P2
45 o7 gi|57158381|dbj|BAD84311.1| Thermococcus kodakaraensis
100 gi[46090747|dbj|BAD13509.1| Thermococcus profundus
61 gi[14520531|ref|[NP 126006.1| Pyrococcus abyssi GE5
gi|47528128|reflYP 019477.1| Bacillus anthracis str. 'Ames Ancestor'
95 gi|53728108|ref|ZP 00348069.1| Pseudomonas aeruginosa UCBPP-PA14
— 32 _|76— gi|23011958|ref|ZP 00052164.1| Magnetospirillum magnetotacticum MS-1
gi|56419158|ref|YP 146476.1| Geobacillus kaustophilus HTA426
96 gi|53756927|gb|AAU91218.1| Methylococcus capsulatus str. Bath
_|_D30248661 |ref[NP 840731.1| Nitrosomonas europaea ATCC 19718
54 84 gil45521526|ref|ZP 00173045.1| Methylobacillus flagellatus KT
gil520C |ref|ZP 00334335.1| Thiobacillus denitrificans ATCC 25259

u gi|53612060|ref|ZP 00090699.2| Azotobacter vinelandii

gi[26987349|ref[NP 742774.1| Pseudomonas putida KT2440
gi|1161219|gb|AAB39269.1| Pseudomonas aeruginosa
i128851281|gb|JAAO54359.1| Pseudomonas syringae pv. tomato str. DC3000

g
0.1
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gil47575294|ref|ZP 00245329.1| Rubrivivax gelatinosus PM1
g||54031741 |ref|ZP 00363874.1| Polaromonas sp. JS666
gi|15794425|ref|[NP 284247.1| Neisseria meningitidis 22491
gi|48784243|ref|ZP 00280609.1| Burkholderia fungorum LB400
gi|17546792|ref|[NP 520194.1| Ralstonia solanacearum GMI1000
gi|56479484|ref|[YP 161073.1| Azoarcus sp. EbN1
gi|30249300|ref[NP 841370.1| Nitrosomonas europaea ATCC 19718
gi|52006850|ref|ZP 00334229.1| Thiobacillus denitrificans ATCC 25259
gi|53759731|ref|ZP 00172766.2| Methylobacillus flagellatus KT
i|48728467|ref|ZP 00262228.1| Pseudomonas fluorescens PfO-1
gi|53609926|ref|ZP 00088477.2| Azotobacter vinelandii
gi|37787350|gb]AAP50518.1| Thiocapsa roseopersicina
gi|56460288|ref|[YP 155569.1| Idiomarina loihiensis L2TR
gi|24375077|ref|[NP 719120.1| Shewanella oneidensis MR-1
gi|53757418|gb]JAAU91709.1| Methylococcus capsulatus str. Bath
gi|29653457|ref|[NP 819149.1| Coxiella burnetii RSA 493
gi|54296508|ref|YP 122877.1| Legionella pneumophila str. Paris
gi|48861350|ref|ZP 00315252.1| Microbulbifer degradans 2-40
9i|50086151|ref|[YP 047661.1| Acinetobacter sp. ADP1
gi|46141834|ref|ZP 00147294.2| Psychrobacter sp. 273-4
gi|22993774|ref|ZP 00038320.1| Xylella fastidiosa Dixon
gi|48833006|ref|ZP 00290031.1| Magnetococcus sp. MC-1
gi|42522091|ref[NP 967471.1| Bdellovibrio bacteriovorus HD100
LLQiMBMSQQQHeﬂZP 00300267.1| Geobacter metallireducens GS-15
gi|51246624|ref|YP 066508.1| Desulfotalea psychrophila LSv54

0i|2660541|emb|CAA05103.1| Helicobacter felis
56 60 gi|2199520|gb|AAB66379.1| Helicobacter pylori
0i32262369|gb|AAP77417.1| Helicobacter hepaticus ATCC 51449

9i[34557039|ref|[NP 906854.1| Wolinella succinogenes DSM 1740
100 gi[57015634|gb|EAL52425.1| unknown taxonomy
39 —@ gi|57168000|ref|ZP 00367139.1| unknown taxonomy
gi|57241539]ref|ZP 00369485.1| unknown taxonomy
_W gi|46581383|ref|YP 012191.1| Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough
gi|23473619|ref|ZP 00128915.1| Desulfovibrio desulfuricans G20
gi|49474079|ref|YP 032121.1| Bartonella quintana str. Toulouse
0i|45914517|ref|ZP 00192953.2| Mesorhizobium sp. BNC1
gi|15488440|gb|AAL01116.1| Agrobacterium sp. 31749
gi|13476489|ref[NP 108059.1| Mesorhizobium loti MAFF303099
gi[17987773|ref[INP 540407.1| Brucella melitensis 16M
9i[27378908|ref|[NP 770437.1| Bradyrhizobium japonicum USDA 110
gi|48763819]ref|ZP 00268372.1| Rhodospirillum rubrum
g||23016638|ref|ZP 00056392.1| Magnetospirillum magnetotacticum MS-1
gi[4768857|gb|AAD29651.1| Zymomonas mobilis
i|15839824|ref|[NP 334861.1| Mycobacterium tuberculosis CDC1551
gi[15827077|ref|[NP 301340.1| Mycobacterium leprae TN
gi|54027254|ref|[YP 121496.1| Nocardia farcinica IFM 10152
gi|56709077|ref|[YP 165122.1| Silicibacter pomeroyi DSS-3
gi|52010357|ref|ZP 00337717.1| Silicibacter sp. TM1040
gi|57239043|ref|[YP 180179.1| Ehrlichia ruminantium str. Welgevonden
gi[42520856|ref[NP 966771.1| Wolbachia endosymbiont of Drosophila melanogaster
0i|56416685|ref|[YP 153759.1| Anaplasma marginale str. St. Maries
gi[15604112|ref[NP 220627.1| Rickettsia prowazekii str. Madrid E
gi|22960483|ref|ZP 00008123.1| Rhodobacter sphaeroides 2.4.1
I 9i|53711999|reflYP 097991.1| Bacteroides fragilis YCH46

gi|29347642|ref[NP 811145.1| Bacteroides thetaiotaomicron VPI-5482

gi[21674162|ref[NP 662227.1| Chlorobium tepidum TLS
0i|28211036|ref[NP 781980.1| Clostridium tetani E88
gi|15893964|ref[INP 347313.1| Clostridium acetobutylicum ATCC 824
gi|28210104|ref[NP 781048.1| Clostridium tetani E88
gi|47566306|ref|ZP 00237334.1| Bacillus cereus G9241

0i|51892854|ref|YP 075545.1| Symbiobacterium thermophilum IAM 14863
gi|15789947|ref[INP 279771.1| Halobacterium salinarum NRC-1
0i|53684963|ref|ZP 00097837.2| Desulfitobacterium hafniense DCB-2
gi|15613873|ref[NP 242176.1| Bacillus halodurans C-125
gi[56421064|ref|YP 148382.1| Geobacillus kaustophilus HTA426
gi[52081649|ref|YP 080440.1| Bacillus licheniformis ATCC 14580
gi|30021611|ref|[NP 833242.1| Bacillus cereus ATCC 14579
gi|45658149|ref|[YP 002235.1| Leptospira interrogans serovar Copenhageni str. Fiocruz L1-130

gi|53766143|ref|ZP 00351925.1| Rubrobacter xylanophilus DSM 9941
gi|44984027|gb|AAS53037.1| Eremothecium gossypii
gi|218415|dbj|BAA00121.1| Saccharomyces cerevisiae
gi|50311019|ref|XP 455533.1| Kluyveromyces lactis NRRL Y-1140
gi|50417112|ref|XP 457632.1| Debaryomyces hansenii CBS767
gil46435366|gb|EAK94749.1| Candida albicans SC5314
gi|50550209|ref|XP 502577.1| Yarrowia lipolytica CLIB99
gi|[40743564|gb|EAA62754.1| Aspergillus nidulans FGSC A4
gi[42551078|gb|EAA73921.1| Gibberella zeae PH-1
g||4099923|gb|AAD10497 1| Triticum aestivum
gi|38105539|gb|EAA51955.1| Magnaporthe grisea 70-15
gi|19075826|ref|[NP 588326.1| Schizosaccharomyces pombe
I 6! gi|57226285|gb|AAW42746.1| Cryptococcus neoformans var. neoformans B-3501A

1 5

100 gi|46100130|gb|EAK85363.1| Ustilago maydis 521
gi|48771772|ref|ZP 00276114.1| Ralstonia metallidurans CH34
—@21231600|reﬂNP 637517.1| Xanthomonas campestris pv. campestris str. ATCC 33913
gi|52008008|ref|ZP 00335385.1| Thiobacillus denitrificans ATCC 25259

@i|48840683|ref|ZP 00297609.1| Methanosarcina barkeri str. fusaro
4@ Bi[21227505|ref[NP 633427.1] Methanosarcina mazei Go1
— 0 gi|46142456|ref|ZP 00204291.1| Methanococcoides burtonii DSM 6242

0i|29828459|ref[INP 823093.1| Streptomyces avermitilis MA-4680
_@ gi[48837164|ref[ZP 00294159.1| Thermobifida fusca
3 gi|32472747|ref|NP 865741.1| Rhodopirellula baltica SH 1
gi|15679045|ref[INP 276162.1| Methanothermobacter thermautotrophicus str. Delta H

gi|45358734|ref[NP 988291.1| Methanococcus maripaludis S2
gi|15669397|ref|[NP 248207.1| Methanocaldococcus jannaschii DSM 2661
T3 gi|11499626|ref|[NP 070868.1| Archaeoglobus fulgidus DSM 4304
gi|30350176|gb|AAP31484.1| Western X phytoplasma

24

1
100 0 —mg_il30019131|ref|NP 830762.1| Bacillus cereus ATCC 14579
9i[16077296|ref|[NP 388109.1| Bacillus subtilis subsp. subtilis str. 168

100

gi|48861602|ref|ZP 00315502.1| Microbulbifer degradans 2-40
[ gTor927gT3 Spironucleus salmonicida

0i[29251046|gb|EAA42532.1| Giardia lamblia ATCC 50803

——— qi|19704326|ref|[NP 603888.1| Fusobacterium nucleatum subsp. nucleatum ATCC 25586
gi|46446904|ref|YP 008269.1| Parachlamydia sp. UWE25

gi|29840535|ref[NP 829641.1| Chlamydophila caviae GPIC

gi|15834833|ref[NP 296592.1| Chlamydia muridarum
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gi|19745880|ref|[NP 607016.1| Streptococcus pyogenes MGAS8232
gi|22537536|ref|[NP 688387.1| Streptococcus agalactiae 2603V/R
gi|50590677|ref|ZP 00332035.1| Streptococcus suis 89/1591
gi|15902957|ref|NP 358507.1| Streptococcus pneumoniae R6
gi|24377071|gb]AAN58424.1| Streptococcus mutans UA159
gi|29421059|dbj|BAC66672.1| Lactococcus lactis subsp. cremoris
gi|48824953|ref|ZP 00286265.1| Enterococcus faecium
gi|48870954|ref|ZP 00323671.1| Pediococcus pentosaceus ATCC 25745
gi|48865003|ref|ZP 00318870.1| Oenococcus oeni PSU-1
gi|6967293|emb|CAB72938.1| Lactobacillus helveticus
gi|56605312|emb|CAI30884.2| Lactobacillus sanfranciscensis
gi|28378554|ref|[NP 785446.1| Lactobacillus plantarum WCFS1
gi|53689080|ref|ZP 00064495.2| Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293
gi|23002645|ref|ZP 00046319.1| Lactobacillus gasseri
gi|29377537|ref[NP 816691.1| Enterococcus faecalis V583
gi[19704068|ref|[NP 603630.1| Fusobacterium nucleatum subsp. nucleatum ATCC 25586
gi[20808225|ref|[NP 623396.1| Thermoanaerobacter tengcongensis
gi|53712594|ref|YP 098586.1| Bacteroides fragilis YCH46
gi|53684795|ref|ZP 00097381.2| Desulfitobacterium hafniense DCB-2
9 gi[15893767|ref|[NP 347116.1| Clostridium acetobutylicum ATCC 824
57 gi|18309007|ref|[NP 560941.1| Clostridium perfringens str. 13
E gi|42526437|ref[NP 971535.1| Treponema denticola ATCC 35405
gi|34396578|gb|AAQ65644.1| Porphyromonas gingivalis W83
gi|16080943|ref|[NP 391771.1| Bacillus subtilis subsp. subtilis str. 168
gi|23097986|ref|[NP 691452.1| Oceanobacillus iheyensis HTE831
gi|53771333|ref|ZP 00183029.2| Exiguobacterium sp. 255-15
gil47529163|ref|YP 020512.1| Bacillus anthracis str. '"Ames Ancestor'
gi|56962488|ref|YP 174214.1| Bacillus clausii KSM-K16
gi|16803820|ref|[NP 465305.1| Listeria monocytogenes EGD-e
gi|56420297|ref|YP 147615.1| Geobacillus kaustophilus HTA426
gi|51597599|ref|YP 071790.1| Yersinia pseudotuberculosis IP 32953
g gi|42524305|ref|[NP 969685.1| Bdellovibrio bacteriovorus HD100
gi|20455410|sp|Q92VT5|Y614 RHIME Sinorhizobium meliloti
6979m00011 Trypanosoma cruzi
100 H7T ~ LmjF170140 Leishmania major
gi|57241427|ref|ZP 00369373.1| unknown taxonomy
gi|51892748|ref|YP 075439.1| Symbiobacterium thermophilum IAM 14863
gi|52011308|ref|ZP 00338665.1| Silicibacter sp. TM1040
5 gi|39936019|ref|[NP 948295.1| Rhodopseudomonas palustris CGA009
gi|27380037|ref|[NP 771566.1| Bradyrhizobium japonicum USDA 110
— e gi|27467443|ref[NP 764080.1| Staphylococcus epidermidis ATCC 12228
gi|15602130|ref|[NP 245202.1| Pasteurella multocida subsp. multocida str. Pm70
gi|53732684|ref|ZP 00154908.2| Haemophilus influenzae R2846
gi|52424870|ref|YP 088007.1| Mannheimia succiniciproducens MBEL55E
gi|37526700|ref|[NP 930044.1| Photorhabdus luminescens subsp. laumondii TTO1
8gi|50121375|ref|YP 050542.1| Erwinia carotovora subsp. atroseptica SCRI1043
gi|20149818|pdb|1FNOJA Salmonella typhimurium
gi|54309034|ref|YP 130054.1| Photobacterium profundum SS9
gi|27358532|gb|AAO07482.1| Vibrio vulnificus CMCP6
gi|9657571|gb]AAF96093.1| Vibrio cholerae O1 biovar eltor str. N16961

71

1p0 o gi|56466725|gb|EAL44766.1| Entamoeba histolytica HM-1
82 gi|56473626|gb|EAL51042.1| Entamoeba histolytica HM-1
L1 15 gZar919bT7 Spironucleus salmonicida
gi|32474782|ref|[NP 867776.1| Rhodopirellula baltica SH 1
TV53875m00012 Trichomonas vaginalis
29 3 gi|16079447|ref|[NP 390271.1| Bacillus subtilis subsp. subtilis str. 168

_E gi|56420882|ref|YP 148200.1| Geobacillus kaustophilus HTA426

7 gi|47568208|ref|ZP 00238912.1| Bacillus cereus G9241

L i|15614032|ref|NP 242335.1| Bacillus halodurans C-125
gi|56963518|ref|YP 175249.1| Bacillus clausii KSM-K16

gi|23099314|ref|[NP 692780.1| Oceanobacillus iheyensis HTE831

gi|53771282]ref|ZP 00182500.2| Exiguobacterium sp. 255-15
gi|49486349|ref|YP 043570.1| Staphylococcus aureus subsp. aureus MSSA476
_:gi|274681 11|ref|[NP 764748.1| Staphylococcus epidermidis ATCC 12228
gi|51244110|ref|YP 063994.1| Desulfotalea psychrophila LSv54
gi|53685035|ref|ZP 00098118.2| Desulfitobacterium hafniense DCB-2
gi|51892827|ref|YP 075518.1| Symbiobacterium thermophilum IAM 14863
gi|18311445|ref|[NP 563379.1| Clostridium perfringens str. 13

0i|28210176|ref|[NP 781120.1| Clostridium tetani E88

gi|9655835|gb|AAF94501.1| Vibrio cholerae O1 biovar eltor str. N16961

gi[28898122|ref|[NP 797727.1| Vibrio parahaemolyticus RIMD 2210633
gi|54302456|ref|YP 132449.1| Photobacterium profundum SS9





