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:‘ Petrotoga mobilis SJ95
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I 53 4

|_|_48—Sacchampolyspora erythraea NRRL 2338
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‘é" Kytococcus sedentarius DSM 20547
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‘%8 Brachybacterium faecium DSM 4810
?9 Jonesia denitrificans DSM 20603
40 Beutenbergia cavernae DSM 12333
49 Xylanimonas cellulosilytica DSM 15894
I 46 Leifsonia xyli subsp. xyli str. CTCBO7
22 Clavibacter michiganensis subsp. michiganensis NCPPB 382
22 Renibacterium salmoninarum ATCC 33209
jg Micrococcus luteus NCTC 2665
Kocuria rhizophila DC2201
4§ Arthrobacter sp. FB24
2; Arthrobacter aurescens TC1
Arthrobacter chlorophenolicus A6
48 sordonia bronchialis DSM 43247
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l I 5 ‘I Rhodococcus jostii RHA1
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22 Corynebacterium diphtheriae
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27 Mycobacterium marinum M
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S(_) Mycobacterium avium 104
‘;] 2 Mycobacterium abscessus ATCC 19977
- Mycobacterium ulcerans Agy99
I 46 Mycobacterium tuberculosis F11
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44 Veillonella parvula DSM 2008
20 Haloth thrix orenii H 168
11 Natranaerobius thermophilus JW/NM-WN-LF
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% > Moorella thermoacetica ATCC 39073
- Eubacterium eligens ATCC 27750
&8 Syntrophomonas wolfei subsp. wolfei str. Goettingen
4? Symbiobacterium thermophilum IAM 14863
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Z; Pelotomaculum thermopropionicum Si
13 Desulfitobacterium hafniense Y51
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42 Clostridium thermocellum ATCC 27405
22 Clostridium phytofermentans ISDg
— Clostridium kluyveri DSM 555
,2)3 Clostridium tetani E88
— Clostridium perfringens SM101
22 Clostridium novyi NT
L_i‘? Clostridium difficile 630
30 Clostridium cellulolyticum H10
3 Clostridium botulinum A str. ATCC 3502
_IChslridium botulinum F str. Langeland
%5 Alicyclobacillus acidocaldarius subsp. acidocaldarius DSM 446
I 4? Brevibacillus brevis NBRC 100599
"i 3 Paenibacillus sp. JOR-2
: ':l.g Exiguobacterium sp. AT1b
G Exiguobacterium sibiricum 255-15
;1' = Listeria innocua
"' ] Listeria welshimeri serovar 6b str. SLCC5334
—;—2_]_Listaria monocytogenes EGD-e
3 Staphylococcus saprophyticus
31 Staphylococcus haemolyticus
LS Staphylococcus epidermidis RP62A
% g Staphylococcus carmosus subsp. carnosus TM300
— Staphylococcus aureus subsp. aureus USA300
16 Oceanobacillus iheyensis
g; Lysinibacillus sphaericus C3-41
Anoxybacillus flavithermus WK1
4% Geobacillus sp. WCH70
_E’:Geobaduus thermodenitrificans NG80-2
I § Bacillus halodurans
2"’ Bacillus clausii KSM-K16
%4 Bacillus pumilus SAFR-032
= 7 Bacillus subtilis
:}0 Bacillus licheniformis ATCC 14580
"40 Bacillus amyloliquefaciens FZB42
%6 Bacillus weihenstephanensis KBAB4
"l z Bacillus anthracis str. Stemne
4l Bacillus thuringiensis serovar konkukian
46 Bacillus cereus Q1
42 Enterococcus faecalis V583
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14 Leuconostoc citreum KM20
8 Lactococcus lactis subsp. lactis KF147
20 Streptococcus mutans
22 Streptococcus uberis 0140J
Lj 1, Streptococcus thermophilus LMG 18311
,;; Streptococcus pyogenes M1 GAS
= Streptococcus agalactiae A909
'33 Streptococcus dysgalactiae subsp. equisimilis GGS 124
44 Streptococcus equi subsp. zooepidemicus
a1 Streptococcus equi subsp. equi 4047
34 Pediococcus pentosaceus ATCC 25745
20 Lactobacillus helveticus DPC 4571
f}o Lactobacillus acidophilus NCFM
= 1 Lactobacillus johnsonii FI9785
;?']’ Lactobacillus delbrueckii subsp. bulgaricus
— Lactobacillus casei ATCC 334
')'2 Lactobacillus salivarius UCC118
o Lactobacillus brevis ATCC 367
29 Lactobacillus gasseri ATCC 33323
22 Lactobacillus sakei subsp. sakei 23K
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C
_tbacwbacillus plantarum JOM1
— Lactobacillus plantarum WCFS1

|

'3 g Lactobacillus reuteri JCM 1112
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>3 Thiobacillus denitrificans ATCC 25259
[\ 26 Nitrosospira multiformis ATCC 25196
L 3 Nitrosomonas eutropha C91
‘S 7 Methylotenera mobilis JLW8
- 5 Methylovorus sp. SIP3-4
‘% Methylobacillus flagellatus KT
37 Thauera sp. MZ1T
- Dechloromonas aromatica RCB
22 Azoarcus sp. BH72
'58 Aromatoleum aromaticum EbN1
Chromobacterium violaceum
‘; g Laribacter hongkongensis HLHK9
I 5 Neisseria meningitidis 22491
T 2; Neisseria gonorrhoeae FA 1090
33 Polynucleobacter necessarius subsp. necessarius STIR1
é 3 Ralstonia solanacearum
I :; % Herminiimonas arsenicoxydans
et 21 thiNObaCtETIUM SP. Marseille
i
,;61 Leptothrix cholodnii SP-6
%',‘ Methylibium petroleiphilum PM1
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Bordetella parapertussis

Bordetella bronchiseptica

Bordetella petrii
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Bordetella p

Bordetella avium 197N
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Polaromonas sp. JS666
Polaromonas naphthalenivorans CJ2

t

sp. JS42
Acidovorax citrulli AAC00-1

sbacter acinonychis str. Sheeba

yianum DSM 6946

Campylobacter hominis ATCC BAA-381

Desulfobacterium autotrophicum HRM2

Desulfovibrio vulgaris str. Hildenborough

Desulfovibrio desulfuricans subsp. desulfuricans str. G20

Anaeromyxobacter dehalogenans 2CP-C

— 58

[ - g Nitratiruptor sp. SB155-2
L = 7 Sulfurovum sp. NBC37-1
;;0 W ella succinogenes
— Helicobacter hepaticus
15 S
J;g Helicobacter pylori Shi470
‘I S Sulfurospirillum del
3 Campylobacter jejuni RM1221
4 Campylobacter lari RM2100
Eg Bdellovibrio bacteriovorus
| ‘; 3 Syntrophobacter fumaroxidans MPOB
q'8 Syntrophus aciditrophicus SB
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Lawsonia intracellularis PHE/MN1-00
54
q
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44 Anaeromyxobacter sp. Fw109-5
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2> Pelobacter carbinolicus
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Pelobacter propionicus DSM 2379
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Seobacter sp. FRC-32
Geobacter sulfurreducens
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—o"ls_Geobacter metallireducens GS-15
[ ég Phenylobacterium zucineum HLK1
| I > aulobacter sp. K31
j‘ Caulobacter crescentus NA1000
"46 Hirschia baltica ATCC 49814
'__1 L Maricaulis maris MCS10
:5 :{yphuuurlu:ﬁ neptunium ATCC 15444
')F Erythrobacter litoralis HTCC2594
49 Novosphingobium ar ticivorans DSM 12444
i il. Sphingopyxis alaskensis RB2256
— Zy nas mobilis subsp. mobilis ZM4
22 Sphingomonas wittichii RW1
>2 Magnetospirillum magneticum AMB-1

Rhodospirillum rubrum ATCC 11170
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Rhodospirillum centenum SW

2,:; Acidiphilium cryptum JF-5
p—— Gluconacetobacter diazotrophicus PAI 5
20 Granulibacter bethesdensis CGDNIH1
I D Neorickettsia risticii str. lllinois
?‘) Neorick ia sennetsu str. Miyayama
Ehrlichia ruminantium str. Welgevonden
22 Ehrlichia canis str. Jake
—-28_Ehrlichia chaffeensis str. Arkansas
20 Anapl phagocytophilum HZ
8 Anapl centrale str. Israel
2 Anapl marginale str. Florida
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Orientia tsutsugamushi str. lkeda

ia bellii RML369-C

Kettsia prc kil Rp22

kettsia typhi str. Wilmington
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kettsia canadensis str. McKiel

Rickettsia conorii

N

Rickettsia akari str. Hartford

Rickettsia felis URRWXCal2

Rickettsia massiliae MTUS

Rickettsia africae ESF-5

Rickettsia rickettsii str. 'Sheila Smith’

Rii ia peacockii str. Rustic
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Methylocella silvestris BL2

Beijerinckia indica subsp. indica ATCC 9039

—2§——Banonella henselae str. Houston—-1
_%%-_Bamnella bacilliformis KC583
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Bartonella tribocorum CIP 105476

e B 2 0N EN |2 qUiNtana str. Toulouse
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thylobacterium sp. 4-46
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Methylobacterium radiotolerans JCM 2831
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Methylobacterium populi BJ0OO1

50

Methylobacterium nodulans ORS 2060

Methylobacterium extorquens PA1

_I—-sl_Memyiobacterium chloromethanicum CM4

ég Candidatus Liberibacter asiaticus str. psy62
[t s SN0 hiZObIUM Medicae WSM419
|—-"—?—Sinomizobiurn meliloti 1021

a4 Rhizobium sp. NGR234

’2 Rhizobium leguminosarum bv. viciae 3841

:1. 9 Rhizobium etli CIAT 652

- Oligotropha carboxidovorans OM5

,: (1) Rhodopseudomonas palustris TIE-1

Nitrobacter winogradskyi Nb-255

“S 1 Nitrobacter hamburgensis X14
- Bradyrhizobium japonicum
‘5;?1 Bradyrhizobium sp. BTAi1
- Bradyrhizobium sp. ORS278
ii Dichelobacter nodosus VCS1703A
e Acidithiobacillus ferrooxidans ATCC 23270
jg Methylococcus str. Bath
[\ — Coxiella burnetii RSA 493
L o Legionella pneumophila str. Corby
| ‘12 5 Baumannia cicadellinicola str. Hc |Homalodisca coagulatal
Candidatus Ruthia magnifica str. Cm |Calyptogena magnifica|
l_iCandidatus Vesicomyosocius okutanii HA
[ 12;; Francisella philomiragia subsp. philomiragia ATCC 25017
Francisella tularensis subsp. tularensis FSC198
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Francisella tularensis subsp. tularensis SCHU S4

[ g; Tolumonas auensis DSM 9187
l I ig Aeromonas 5p. ATCC 7966
= z Aeromonas salmonicida subsp. salmonicida A449
:3" Chromohalobacter salexigens DSM 3043
33 Hahella chejuensis KCTC 2396
I ’2 - Kangiella koreensis DSM 16069
= 2 Alcanivorax borkumensis SK2
?2 Stenotrophomonas maltophilia R551-3
? 8 Xylella fastidiosa M23
2 5 Xanthomonas citri
’2 i Xanthomonas campestris pv. campestris str. B100
— Xanthomonas oryzae pv. oryzae PXO99A
36 Halothiobacillus neapolitanus c2
20 Nitrosococcus oceani ATCC 19707
49 Halorhodospira halophila SL1
5_ ] Alkalilimnicola ehrlichii MLHE-1
?7 Thioalkalivibrio sp. HL-EbGR7
:14 Haemophilus somnus 2336
22 P lla multocida
‘?') Aggregatibacter actinomycetemcomitans D11S-1
? I Actinobacillus pleuropneumoniae serovar 5b str. L20
| 42 Actinobacillus succinogenes 130Z
= Haemophilus haemolyticus
et Hae mophilus influenzae PittGG
—?S_Haemophilus parasuis SH0165
”‘j Haemophilus ducreyi 35000HP
I 33 Acinetobacter sp. ADP1
3§ Acinetobacter b nii SDF
43 Psychrobacter sp. PRwf-1
%‘é Psychrobacter cryohalolentis K5
————— P 5\ Chrobacter arcticus 273-4
? 0 Cellvibrio japonicus Ueda107
D? Azotobacter vinelandii DJ
2 P jomonas syringae pv. syringae B728a
SEE P! lomonas putida F1
-?J P lomonas stutzeri A1501
:3? P! domonas fluorescens Pf-5
;g P: lomonas entomophila L48
[| %? Pseudomonas aeruginosa PAO1
L - Pseudomonas mendocina ymp
:18 Teredinibacter turnerae T7901
f% Colwellia psychrerythraea 34H
,3 3 Idiomarina loihiensis L2TR
T;i ﬁayuhlulnull- ingrahamii 37
— P! doalteromonas atlantica Téc
I ?? Marinobacter aquaeolei VT8
33 Saccharophagus degradans 2-40
“}9 Shewanella sp. W3-18-1
?2 Shewanella sp. ANA-3
20 Shewanella sp. MR-4
—:ﬁ—Shewanella halifaxensis HAW-EB4
—lSI_Shewanalla baltica 0S195
f 8_She\o\war'»alla oneidensis MR-1
- 7 Shewanella sediminis HAW-EB3
—LShmnella woodyi ATCC 51908
_%—Shewanella amazonensis SB2B
_'J_Shewanella frigidimarina NCIMB 400
—LShmnella loihica PV-4
—OL}I_Shewanella denitrificans 0S217
3 ] Serratia prot ulans 568
KL Proteus mirabilis
'5 i Klebsiella pneumoniae 342
20 Sodalis glossinidius str. ‘morsitans’
6_Buchnera aphidicola
4? Enterobacter sp. 638
2 3 Wigglesworthia glossinidia endosymbiont of Glossina brevipalpis
S - Citrobacter koseri ATCC BAA-895
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Edwardsiella ictaluri 93-146
Photorhabdus luminescens
Photorhabdus asymbiotica

salmonella enterica subsp. enterica serovar Typhimurium str. LT2
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nella enterica subsp. enterica serovar Typhi str. Ty2
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Candidatus Hamiltonella defensa S5AT |Acyrthosiphon pisum)|

54

andidatus Blochmannia floridanus

56

Escherichia fergusonii ATCC 35469

58

Escherichia coli O157-H7 str. Sakai

e (ickeya dadantii Ech703

| 57

47

Dickeya zeae Ech1591

50

Pectobacterium carotovorum subsp. carotovorum PC1

14

Pectobacterium wasabiae WPP163

43

Erwinia pyrifoliae Ep1/96

Erwinia tasmaniensis Et1/99

Yersinia pseudotuberculosis PB1/+

Yersinia enterocolitica subsp. enterocolitica 8081
Yersinia pestis Pestoides F

Shigella dysenteriae

Shigella boydii Sb227

Shigella flexneri 2a str. 2457T

Shigella sonnei Ss046

Candidatus Azobacteroides pseudotrichonymphae genomovar. CFP2

_l——-sg_Porphymrmnas gingivalis W83
- Parabacteroides distasonis ATCC 8503

|
Overrepresented
identical codon pairs

S
Species


Shao
矩形


