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Phylogenetic analyses of the SSU rRNA sequences of representatives of the phylum
Actinobacteria were performed to identify the major taxonomic groups. The current
release of the integrated small subunit rRNA database of the SILVA project [1]
provided the sequences. The tools of the ARB software package [2] were used for
data evaluation, optimization and phylogenetic inference. The alignment of
sequences comprising at least 1000 monomers was manually evaluated and
optimized for all representatives of the phylum. Phylogenetic treeing was performed
with all sequences which contain at least 1400 nucleotides and an additional 1000
sequences from representatives of the other phyla and domains. For recognizing and
avoiding the influences of chimeric sequences, all calculations were performed twice,
once including and once excluding environmental clone data. The data sets also
varied with respect to the inclusion of highly variable sequence positions, which
were eliminated in some analyses [3]. The consensus tree used for evaluating or
modifying the taxonomic outline was based on maximum likelihood analyses
(RAXML, implemented in the ARB package; [4]) and further evaluated by
maximum parsimony and distance matrix analyses with the respective ARB tools [2].
In the case that type strains were only represented by partial sequences (less than
1400 nucleotides), the respective data were inserted by a special ARB-tool allowing
the optimally positioning of branches to the reference tree without admitting
topology changes.

In these consensus trees, multifurcations indicate topologies that were not resolved or
when conflicting local topologies were obtained after applying alternative treeing
methods or variations of program parameters.

Phylogenetic trees that are included are:

Figure 1. Type species of the Actinobacteria
Figure 2. All species of the Actinobacteria except the Streptomycetes
Figure 3. Species of the Streptomycetes, Kitasatospora, and Streptacidiphilus
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Streptomycetaceae (3)
Kitasatospora setae, Streptomycetaceae, U93332
Streptacidiphilus albus, Streptomycetaceae, AF074415
Streptomyces albus subsp. albu, Streptomycetaceae, AJ621602

Catenulispora acidiphila, Catenulisporaceae, AJ865857
‘Actinospica robiniae, Actinospicaceae, AJ865863
Sporichthya polymorpha, Sporichtyaceae, ABO25317

Micrococcaceae (10)
Arthrobacter globiformis, Micrococcaceae, X80736
Zhihengliuella halotolerans, Micrococcaceae, DQ372937
‘Acaricomes phytoseiuli, Micrococcaceae, AJ812213
Renibacterium salmoninarum, Micrococcaceae, AF180950

Kocuria — Rothia (2)
Rothia dentocariosa, Micrococcaceae, M59055
Kocuria rosea, Micrococcaceae, X87756

Micrococcus luteus, Micrococcaceae, AJ536198

Citricoccus muralis, Micrococcaceae, AJ344143
Nesterenkonia halobia, Micrococcaceae, X80747
Yaniella halotolerans, Yanniellaceae, AY228479

Dermabacteraceae (2)
Brachybacterium faecium, Dermabacteraceae, X83810
Dermabacter hominis, Dermabacteraceae, X91034

Microbacteriaceae (26)
Microbacterium lacticum, Microbacteriaceae, X77441
Mycetocola saprophilus, Microbacteriaceae, ABO12647
Plantibacter flavus, Microbacteriaceae, AJ310417
Okibacterium fritillariae, Microbacteriaceae, AB042094
Rathayibacter rathayi, Microbacteriaceae, X77439
Clavibacter michiganensis subs, Microbacteriaceae, X77435
Frigoribacterium faeni, Microbacteriaceae, Y18807
Frondihabitans australicus, Microbacteriaceae, DQ525859
Labedella gwalkjiensis, Microbacteriaceae, DQ533552
Agrococcus jenensis, Microbacteriaceae, X92492
Cryobacterium psychrophilum, Microbacteriaceae, AJ544063
Microcella putealis, Microbacteriaceae, AJ7 17388
Yonghaparkia alkaliphila, Microbacteriaceae, DQ256087
Leifsonia aquatica, Microbacteriaceae, D45057
Microterricola viridarii, Microbacteriaceae, AB282862
Phycicola gilvus, Microbacteriaceae, AM2864 14
Rhodoglobus vestalii, Microbacteriaceae, AJ459101
Salinibacterium amurskyense, Microbacteriaceae, AF539697
Subtercola boreus, Microbacteriaceae, AF224722
‘Agreia bicolorata, Microbacteriaceae, AF159363
Curtobacterium citreum, Microbacteriaceae, X77436
Humibacter albus, Microbacteriaceae, AM49454 1
Leucobacter komagatae, Microbacteriaceae, D45063

Zimmermannella et rel (2)
Pseudoclavibacter helvolus, Microbacteriaceae, X77440
Gulosibacter molinativorax, Microbacteriaceae, AJ306835

Agromyces ramosus, Microbacteriaceae, X77447

Tropheryma whipplei, Cellulomonadaceae, AF251035
Demequina aestuarii, DQO10160
Sanguibacter keddieii, Sanguibacteraceae, X79450
Brevibacterium linens, Brevibacteriaceae, X77451
Jonesia denitrificans, Jonesiaceae, X78420
Rarobacter faecitabidus, Rarobacteraceae, Y17870

Actinomycetaceae (5)

Actinomyces et rel. (3)
Varibaculum cambriense, Actinomycetaceae, AJ428402
Mobiluncus curtisii subsp. cur, Actinomycetaceae, AJ318408
Actinomyces bovis, Actinomycetaceae, X81061

‘Arcanobacterium haemolyticum, Actinomycetaceae, AJ234059
Actinobaculum suis, Actinomycetaceae, S83623

Ruania albidiflava, DQ343153

Beutenbergiaceae (2)
Beutenbergia cavernae, Beutenbergiaceae, Y18378
Salana multivorans, Beutenbergiaceae, AJ400627

Bifidobacterales (6)

Bifidobacterium (2)
Gardnerella vaginalis, Bifidobacteriaceae, M58744
Bifidobacterium bifidum, Bifidobacteriaceae, U25952

Parascardovia denticolens, Bifidobacteriaceae, D89331
Scardovia inopinata, Bifidobacteriaceae, DS89332
Aeriscardovia aeriphila, Bifidobacteriaceae, AY174107
Alloscardovia omnicolens, Bifidobacteriaceae, AM419460

Bogoriellaceae (2)
Bogoriella caseilytica, Bogoriellaceae, Y0991 1
Georgenia muralis, Bogoriellaceae, X94155

Cellulomonadaceae (3)
Cellulomonas flavigena, Cellulomonadaceae, X79463
Oerslkovia turbata, Cellulomonadaceae, X79454
Actinotalea fermentans, ?? Cellulomonadaceae, X79458

Promicromonosoporaceae (7)
Promicromonospora citrea, Promicromonosoporace, X83808
Myceligenerans xiligouense, Promicromonosoporace, AY354285

Xylanimonas (3)
Xylanibacterium ulmi, Promicromonosoporace, AY273185
Xylanimicrobium pachnodae, Promicromonosoporace, AF105422
Xylanimonas cellulosilytica, Promicromonosoporace, AF40354 1

Isoptericola variabilis, Promicromonosoporace, AJ298873
Cellulosimicrobium cellulans, Promicromonosoporace, X83809

Dermacoccaceae (3)
Dermacoccus nishinomiyaensis, Dermacoccaceae, X87757
Demetria terragena, Dermacoccaceae, Y14152
Kytococcus sedentarius, Dermacoccaceae, X87755

Dermatophilaceae (2)
Kineosphaera limosa, Dermatophilaceae, AF109792
Dermatophilus congolensis, Dermatophilaceae, AJ243918

Ornithinimicrobium et rel. (2)
Ornithinimicrobium humiphilum, Intrasporangiaceae, AJ277650
Serinicoccus marinus, Intrasporangiaceae, AY382898

Arsenicicoccus bolidensis, Intrasporangiaceae, AJ558133

Terrabacter et rel. (4)
Humihabitans oryzae, Intrasporangiaceae, AB282887
Intrasporangium calvum, Intrasporangiaceae, AJ566282
Terracoccus luteus, Intrasporangiaceae, Y11928
Terrabacter tumescens, Intrasporangiaceae, AFO05023

Phycicoccus jejuensis, Intrasporangiaceae, DQ345443
Tetrasphaera japonica, Intrasporangiaceae, AF125092
Knoellia sinensis, Intrasporangiaceae, AJ294412
Lapillicoccus jejuensis, Intrasporangiaceae, AM398397
Oryzihumus leptocrescens, Intrasporangiaceae, AB193172
Janibacter limosus, Intrasporangiaceae, YO8539
Kribbia dieselivorans, Intrasporangiaceae, DQ372707
Ornithinicoccus hortensis, Intrasporangiaceae, Y17869

Kineosporiaceae (3)
Kineosporia aurantiaca, Kineosporiaceae, AFO95336
Quadrisphaera granulorum, Kineosporiaceae, AY831385
Kineococcus aurantiacus, Kineosporiaceae, X77958

Geodermatophilaceae (3)
Modestobacter multiseptatus, Geodermatophilaceae, Y18646
Blastococcus aggregatus, Geodermatophilaceae, L40614
Geodermatophilus obscurus, Geodermatophilaceae, X92356

Mycobacterium tuberculosis, Mycobacteriaceae, X58890

Corynebacteriaceae (2)
Corynebacterium diphtheriae, Corynebacteriaceae, X84248
Turicella otitidis, Corynebacteriaceae, X73976

Dietzia maris, Dietziaceae, X79290
Tsukamurella paurometabola, Tsukamurellaceae, AF283280
Gordonia bronchialis, Nocardiaceae, X79287
Williamsia muralis, Nocardiaceae, Y17384
Skermania piniformis, Nocardiaceae, Z35435
Millisia brevis, Nocardiaceae, AY534742
Rhodococcus rhodochrous, Nocardiaceae, X79288
Nocardia asteroides, Nocardiaceae, AF430019
Smaragdicoccus niigatensis, Nocardiaceae, AB243007
Segniliparus rotundus, Segniliparaceae, AY608918

Pseudonocardiaceae (8)
Amycolatopsis orientalis, Pseudonocardiaceae, AJ40071 1
Saccharomonospora viridis, Pseudonocardiaceae, Z38007
Prauserella rugosa, Pseudonocardiaceae, AF051342
Thermocrispum municipale, Pseudonocardiaceae, X79184
Saccharopolyspora hirsuta subs, Pseudonocardiaceae, DQ381814
‘Actinopolyspora halophila, Pseudonocardiaceae, X54287
Actinomycetospora chiangmaiens, Pseudonocardiaceae, AM398646

Kibdelosporangium aridum subsp, Pseudonocardiaceae, AJ311174

Streptoalloteichus hindustanus, Pseudonocardiaceae, D85497

Actinosynnemataceae (7)
Lentzea albidocapillata, Actinosynnemataceae, AJ242634
Actinosynnema mirum, Actinosynnemataceae, AF328679
Saccharothrix australiensis, Actinosynnemataceae, AF114803
Lechevalieria aerocolonigenes, Actinosynnemataceae, AF114804
Actinokineospora riparia, Actinosynnemataceae, AF114802
Umezawaea tangerina, Actinosynnemataceae, ABO2003 1
Allokutzneria albata, Pseudonocardiaceae, AJ512462

Kutzneria viridogrisea, Pseudonocardiaceae, U58530
Actinoalloteichus cyanogriseus, Pseudonocardiaceae, ABOO6178
Goodfellowiella coeruleoviolac, Pseudonocardiaceae, DQ093349
Crossiella cryophila, Pseudonocardiaceae, AF114806

Micromonosporaceae (16)
Micromonospora chalcea, Micromonosporaceae, X92594
Polymorphospora rubra, Micromonosporaceae, AB223089
Salinispora arenicola, Micromonosporaceae, AYO40619
Dactylosporangium aurantiacum, Micromonosporaceae, X93191
Planosporangium flavigriseum, Micromonosporaceae, AM232832
Virgisporangium ochraceum, Micromonosporaceae, ABOO6167

Actinoplanes et rel. (2)
‘Actinoplanes philippinensis, Micromonosporaceae, U58525
Couchioplanes caeruleus subsp., Micromonosporaceae, D85479

Spirilliplanes yamanashiensis, Micromonosporaceae, D63912
‘Asanoa ferruginea, Micromonosporaceae, AF152108
Catellatospora citrea, Micromonosporaceae, AF152106
Luedemannella helvata, Micromonosporaceae, AB236957
Catenuloplanes japonicus, Micromonosporaceae, X93201
Verrucosispora gifhornensis, Micromonosporaceae, Y15523
Pilimelia terevasa, Micromonosporaceae, X93190
Longispora albida, Micromonosporaceae, ABO8924 1

Actinocatenispora thailandica, Micromonosporaceae, AB107233
Thermobispora bispora, Pseudonocardiaceae, U58523

Glycomycetaceae (2)
Glycomyces harbinensis, Glycomycetaceae, D85483
Stackebrandtia nassauensis, Glycomycetaceae, AY650268

Jiangella gansuensis, Nocardioidaceae, AY631071
Nocardioidaceae (6)

Nocardioides (2)
Pimelobacter simplex, Nocardioidaceae, AFO05009
Nocardioides albus, Nocardioidaceae, AFO04988

Marmoricola aurantiacus, Nocardioidaceae, Y18629
‘Aeromicrobium erythreum, Nocardioidaceae, AFO05021
Kribbella flavida, Nocardioidaceae, AY253863
Actinopolymorpha singaporensis, Nocardioidaceae, AF237815

Propionibacteriaceae (12)
Propionibacterium freudenreich, Propionibacteriaceae, X53217
Granulicoccus phenolivorans, Propionibacteriaceae, AY566575
Propioniferax innocua, Propionibacteriaceae, AF227165
Brooklawnia cerclae, Propionibacteriaceae, DQ196625
Propionimicrobium lymphophilum, Propionibacteriaceae, AJO03056
Tessaracoccus bendigoensis, Propionibacteriaceae, AF038504
Luteococcus japonicus, Propionibacteriaceae, D85487
Aestuariimicrobium kwangyangen, Propionibacteriaceae, DQ830982
Friedmanniella antarctica, Propionibacteriaceae, Z78206
Microlunatus phosphovorus, Propionibacteriaceae, Z78207
Micropruina glycogenica, Propionibacteriaceae, ABO12607
Propionicicella superfundia, Propionibacteriaceae, DQ176646

Streptosporangiaceae (10)
, Thermopolyspora flexuosa, Streptosporangiaceae, AYO39253
Herbidospora cretacea, Streptosporangiaceae, D85485
Acrocarpospora pleiomorpha, Streptosporangiaceae, ABOO6174
Microbispora rosea subsp. rose, Streptosporangiaceae, D86936
Planotetraspora mira, Streptosporangiaceae, D85496
Microtetraspora glauca, Streptosporangiaceae, X97891
Nonomuraea pusilla, Streptosporangiaceae, D85491

Planomonospora (2)
Planobispora longispora, Streptosporangiaceae, D85494
Planomonospora parontospora su, Streptosporangiaceae, D85495

Streptosporangium roseum, Streptosporangiaceae, X89947

Thermomonosporaceae (4)
‘Actinomadura madurae, Thermomonosporaceae, X97889
Thermomonospora curvata, Thermomonosporaceae, D86945
Spirillospora albida, Thermomonosporaceae, D85498
Actinocorallia herbida, Thermomonosporaceae, D85473

Nocardiopsaceae (3)
Nocardiopsis dassonvillei subs, Nocardiopsaceae, X97886
Streptomonospora salina, Nocardiopsaceae, AF178988
Thermobifida alba, Nocardiopsaceae, AFO02260

Cryptosporangium arvum, Cryptosporangiaceae, D85465

Nakamurellaceae (3)
Humicoccus flavidus, Nakamurellaceae, DQ321750
Saxeibacter lacteus, Nakamurellaceae, AM778124
Nakamurella multipartita, Nakamurellaceae, YO854 1

Acidothermus cellulolyticus, Acidothermaceae, CPO00481
‘Acidimicrobium ferrooxidans, Acidimicrobiaceae, U75647

Coriobacteriales (10)
Atopobium minutum, Coriobacteriaceae, X67148
Olsenella uli, Coriobacteriaceae, AF292373
Collinsella aerofaciens, Coriobacteriaceae, ABO11816
Coriobacterium glomerans, Coriobacteriaceae, X79048
‘Adlercreutzia equolifaciens, Coriobacteriaceae, AB30666 1
‘Asaccharobacter celatus, Coriobacteriaceae, AB266102
Cryptobacterium curtum, Coriobacteriaceae, ABO19260
Slackia exigua, Coriobacteriaceae, AF101240
Eggerthella lenta, Coriobacteriaceae, AF292375
Denitrobacterium detoxificans, Coriobacteriaceae, U43492

Rubrobacter radiotolerans, Rubrobacteraceae, U65647

Solirubrobacterales (3)
Patulibacter minatonensis, Patulibacteraceae, AB193261
Solirubrobacter pauli, Solirubrobacteraceae, AYO39806
Conexibacter woesei, Conexibacteraceae, AJ440237

Thermoleophilum album, Thermoleophilaceae, AJ458462






Streptomyces galbus, DSM40089 , X79852
Streptomyces longwoodensis, NBRC 14251 , AB184580
Streptomyces bungoensis, NBRC 15711 , AB184696
Streptomyces corchorusii, NBRC 13032 , AB184267
Streptomyces canarius, NBRC 13431 , AB184396
Streptomyces olivaceoviridis, NBRC 13066 , AB184288
Streptomyces capoamus, JCM 4734 , AB045877
Streptomyces regensis, NRRL B—11479 , DQ026649
Streptomyces griseochromogenes, NBRC 13413 , AB184387
Streptomyces cellostaticus, NBRC 12849 , AB184192
Streptomyces yokosukanensis, NRRL B-3353, DQ026652
Streptomyces antibioticus, NRRL B-1701, AY999776
Streptomyces griseoruber, NBRC 12873 , AB184209
Streptomyces cinnabarinus, NBRC 13028 , AB184266
Streptomyces acidiscabies, ATCC49003 , D63865
Streptomyces alanosinicus, NBRC 13493 , AB184442

‘ S. costaricanus (4)

‘Streptomyces griseofuscus, NBRC 12870 , AB184206

Streptomyces murinus, NBRC 12799 , AB184155

\Streptomyces costaricanus, NBRC 100773 , AB249939

" _Streptomyces phaeogriseichromatogenes, NRRL 2834, AJ391813

Streptomyces lanatus, NBRC 12787 , AB184845
Streptomyces durhamensis, NRRL B-3309 , AY999785
Streptomyces filipinensis, NBRC 12860 , AB184198
Streptomyces puniciscabiei, S77 , AF361785
Streptomyces niveiscabiei, S78 , AF361786
Streptomyces echinatus, ISP 5013 , AJ399465
Streptomyces longisporus, ISP 5166 , AJ399475
Streptomyces avermitilis , MA-4680 , BA000030
Streptomyces kunmingensis, NRRL B—16240T , DQ442513
Streptomyces mirabilis, NBRC 13450 , AB184412
Streptomyces olivochromogenes, DSM 40451 , AY094370
Streptomyces lucensis, NRRL B-5626T , DQ442522
Streptomyces niveoruber, NRRL B—2724 , DQ445796
Streptomyces achromogenes subsp. achromogenes, NBRC 12735, AB184109
Streptomyces griseorubiginosus, LMG 19941, AJ781339
Streptomyces phaeopurpureus, NRRL B-2260 , DQ026666
Streptomyces curacoi, NRRL B-2901, EF626595
Streptomyces lincolnensis, NBRC 13054 , AB184279
Streptomyces cyaneus, NRRL B—-2296 , AF346475

‘ S. cyanoalbus (6)
Streptomyces cyanoalbus, NBRC 12857 , AB184882
Streptomyces hirsutus, NBRC 12786 , AB184844
|~ ‘Streptomyces prasinus, NRRL B-2712 , DQ026658
Streptomyces bambergiensis, NBRC 13479 , AB184869
Streptomyces emeiensis, 4776 = CGMCC 4.3504 , DQ462649
L_ __ Streptomyces prasinopilosus, NRRL B=2711, EF626597

Streptomyces flavovariabilis, NRRL B-16367 , EF178691
Streptomyces aureocirculatus, NBRC 13018 , AB184260
Streptomyces novaecaesareae, NBRC 13368 , AB184357
Streptomyces prunicolor, NRRL B-12281 , DQ026659
Streptomyces phaeoluteigriseus, NRRL 5182 , AJ391815
Streptomyces bobili, NBRC 16166 , AB249925
Streptomyces galilaeus, JCM 4757 , AB045878
Streptomyces chartreusis, NBRC 12753 , AB184839
Streptomyces resistomycificus, NBRC 12814, AB184166

‘ S. griseoluteus (3)

| Streptomyces griseoluteus, JCM 4765 , AY999751
Streptomyces recifensis, NBRC 12813 , AB184165

|'Streptomyces seoulensis, NBRC 16668 , AB249970

Streptomyces canus, NRRL B-1989 , AY999775
Streptomyces ciscaucasicus, DSM 40275 , AY508512
Streptomyces pseudovenezuelae, NBRC 12904 , AB184233
Streptomyces alboniger, DSM 40043; ATCC 1246, AY845349

| S. scabiei (9) S
‘ Streptomyces bottropensis, ATCC 25435, AB026217
Streptomyces stelliscabiei, CFBP4521 , AJ007429
| Streptomyces europaeiscabiei, KACC 20186 , AY207598
Streptomyces scabiei, ATCC49173 , D63862
‘ Streptomyces diastatochromogenes, ATCC12309 , D63867
Streptomyces hygroscopicus subsp. ossamyceticus, NBRC 13983 , AB184560
\
Streptomyces ipomoeae, NBRC 13050 , AB184857
\ Streptomyces torulosus, LMG 20305, AJ781367
__ Streptomyces neyagawaensis, ATCC27449_, D63869

Streptomyces reticuliscabiei, CFBP4531 , AJ007428
Streptomyces turgidiscabies, ATCC 700248 , AB026221
Streptomyces cacaoi subsp. asoensis, NRRL B—16592 , DQ026644
Streptomyces humidus, NRRL B-3172T , DQ442508
Streptomyces rishiriensis, NRRL B-3239 , EF178682
Streptomyces cinereoruber subsp. fructofermentans, JCM 4956 , AY999758
Streptomyces phaeofaciens, NBRC 13372 , AB184360
Streptomyces puniceus, NRRL B-2895T , DQ442542




Streptomyces reticuliscabiei, CFBP4531 , AJ007428
Streptomyces turgidiscabies, ATCC 700248 , AB026221
Streptomyces cacaoi subsp. asoensis, NRRL B—16592 , DQ026644
Streptomyces humidus, NRRL B-3172T , DQ442508
Streptomyces rishiriensis, NRRL B—3239 , EF178682
Streptomyces cinereoruber subsp. fructofermentans, JCM 4956 , AY999758
Streptomyces phaeofaciens, NBRC 13372, AB184360
Streptomyces puniceus, NRRL B-2895T , DQ442542

‘ S. aurantiacus (7)
| Streptomyces aurantiacus, LMG 19358 , AJ781383
Streptomyces glomeroaurantiacus, NBRC 15418 , AB249983
Streptomyces tauricus, JCM 4837 , AB045879
Streptomyces ederensis, NBRC 15410, AB184658
| Streptomyces phaeochromogenes, NBRC 3180 , AB184738
‘ Streptomyces umbrinus, NBRC 13091 , AB184305
“Streptomyces rectiviolaceus, NRRL B—16374, DQ026660

| S. aureus (3)
| Streptomyces kanamyceticus, NRRL B-2535T , DQ442511

Streptomyces durmitorensis, MS405, DQ067287
| Streptomyces aureus, NBRC 100912 , AB249976

S. cinereus (3)
| Streptomyces cinereus, NBRC 12247 , AB184072
Streptomyces flaveus, NRRL B-16074 , DQ026643
[ Streptomyces vastus, NRRL B-12232T , DO442552

Streptomyces laceyi, NBRC 100783 , AB249944

| S. argenteolus (7)
‘ Streptomyces griseolus, NBRC 3415 , AB184768
Streptomyces halstedii, NRRL B-1238 , EF178695
| “Streptomyces argenteolus, JCM 4623 , AB045872
. Streptomyces cinereorectus, NBRC 15395 , AB184646
I (Streptomyces flavovirens, NRRL B-2685 , DQ026635
Streptomyces flavogriseus, CBS 101.34 = DSM 40, AJ494864
Streptomyces nitrosporeus, NRRL B-1316, EF178680

Streptomyces luridiscabiei, S63 , AF361784
Streptomyces acrimycini, AS 4.1673 , AY999889
Streptomyces griseoplanus, AS 4.1868 , AY999894

Streptomyces baarnensis, NRRL B-1902, EF178688
Streptomyces flavofuscus, NBRC 100768 , AB249935
Streptomyces praecox, NBRC 13073 , AB184293
Streptomyces fimicarius, ISP 5322 , AY999784
Streptomyces anulatus, NRRL B—-2000 , DQ026637

‘ S. atroolivaceus (5)

‘ Streptomyces mutomycini, NBRC 100999 , AB249951

Streptomyces olivoviridis, NBRC 12897 , AB184227

|Streptomyces atroolivaceus, LMG 19306 , AJ781320

Streptomyces clavifer, NRRL B-2557 , DQ026670

|“Streptomyces finlayi, NRRL B-12114,AY999788 _ _ _ _ _

Streptomyces griseus subsp. griseus, KACC 20084 , AY207604
Streptomyces lavendulae subsp. lavendulae, NBRC 12343 , AB184080
Streptomyces cavourensis subsp. washingtonensis, NRRL B-8030, DQ026671

Streptomyces cyaneofuscatus, NBRC 13190 , AB184860
Streptomyces mediolani, NBRC 15427 , AB184674
Streptomyces rubiginosohelvolus, NBRC 12912 , AB184240

Streptomyces parvus, NRRL B-1455T , DQ442537
Streptomyces albovinaceus, NBRC 12739 , AB249958
Streptomyces bacillaris, NBRC 13487 , AB184439

Streptomyces griseinus, NBRC 12869 , AB184205

Streptomyces sindenensis, NBRC 3399 , AB184759

Streptomyces pluricolorescens, NRRL B-2121T , DQ442540

Streptomyces globisporus subsp. globisporus, NRRL B-2872 , EF178686

Streptomyces badius, NRRL B-2567 , AY999783

Streptomyces californicus, NBRC 3386 , AB184755

Streptomyces floridae, NBRC 15405 , AB184656

Streptomyces alboviridis, NBRC 13013 , AB184256
Streptomyces microflavus, NRRL B-2156 , DQ445795
Streptomyces fulvorobeus, NBRC 15897 , AB184711
Streptomyces lipmanii, NBRC 12791 , AB184148
" s. avidini (11)
| Streptomyces spororaveus, LMG 20313 , AJ781370
Streptomyces xanthophaeus, NRRL B-5414T , DQ442560
| Streptomyces nojiriensis, LMG 20094 , AJ781355
Streptomyces cirratus, NRRL B-3250 , AY999794
Streptomyces vinaceus, NBRC 13425 , AB184394
‘ Streptomyces colombiensis, NRRL B-1990 , DQ026646
Streptomyces lavendulae subsp. grasserius, DSM 40385 , AY999841
| Streptomyces goshikiensis, NRRL B-5428 , EF178693
Streptomyces sporoverrucosus, NRRL B—16379T , DQ442544
‘ Streptomyces avidinii, NBRC 13429 , AB184395
_ Streptomyces subrutilus, DSM 40445 ,X80825

S. cinnamonensis (8)

| Streptomyces globosus, LMG 19896 , AJ781330
Streptomyces toxytricini, NRRL B-5426T , DQ442548
Streptomyces flavotricini, NBRC 12770 , AB184132
Streptomyces polychromogenes, NBRC 13072 , AB184292

‘ Streptomyces racemochromogenes, NRRL B-5430 , DQ026656
| Streptomyces katrae, NBRC 13447 , AB184409
‘Streptomyces cinnamonensis, NBRC 15873 , AB184707
| Streptomyces virginiae, IFO 3729 , D85119



I 8. cinnamonensis (8)
| Streptomyces globosus, LMG 19896 , AJ781330
Streptomyces toxytricini, NRRL B-5426T , DQ442548

| Streptomyces flavotricini, NBRC 12770 , AB184132

Streptomyces polychromogenes, NBRC 13072 , AB184292
‘ Streptomyces racemochromogenes, NRRL B-5430 , DQ026656
| Streptomyces katrae, NBRC 13447 , AB184409
‘Streptomyces cin. nsis, NBRC 15873 , AB184707
| Streptomyces virginiae, IFO 3729, D85119

| S. albolongus (4)
Streptomyces cavourensis subsp. cavourensis, NRRL 2740 , DQ445791
Streptomyces celluloflavus, NBRC 13780 , AB184476
\Streptomyces albolongus, NBRC 13465 , AB184425
Streptomyces griseobrunneus, NBRC 12775, AB249912

‘ S. crystallinus (3)
Streptomyces melanogenes, NBRC 12890 , AB184222
Streptomyces noboritoensis, NBRC 13065 , AB184287

[ Streptomyces crystallinus, NBRC 15401 , AB184652

‘ S. mauvecolor (3)

Streptomyces michiganensis, NBRC 12797 , AB184153

Streptomyces xanthochromogenes, NRRL B—5410T , DQ442559
|Streptomyces mauvecolor, NBRC 13854, AB184532

Streptomyces cremeus, NBRC 12760 , AB184124
Streptomyces spiroverticillatus, NBRC 3931 , AB184814
Streptomyces candidus, NRRL ISP-5141 , DQ026663

— [

S. exfoliatus (9)
‘ Streptomyces lateritius, LMG 19372 , AJ781326
Streptomyces venezuelae, JCM 4526 , AB045890
\ Streptomyces omiyaensis, NRRL B-1587 , EF178697
Streptomyces wedmorensis, NRRL 3426T , DQ442557
‘ Streptomyces litmocidini, NBRC 12792 , AB184149
| Streptomyces yerevanensis, NRRL B—16943 , EF178684
Streptomyces zaomyceticus, NRRL B-2038 , EF178685
| ~Streptomyces exfoliatus, NBRC 13191 , AB184324
~Streptomyces narbonensis, NRRL B-1680, DQ445794

Streptomyces albidochromogenes, NBRC 101003 , AB249953
Streptomyces flavidovirens, NBRC 13039 , AB184270
Streptomyces enissocaesilis, NBRC 100763 , AB249930
Streptomyces albosporeus subsp. labilomyceticus, NBRC 15387 , AB184638
Streptomyces chryseus, NRRL B-12347 , AY999787
Streptomyces helvaticus, NBRC 13382 , AB184367
Streptomyces beijiangensis, YIM6 , AF385681
Streptomyces drozdowiczii, NRRL B-24297, EF654097
Streptomyces yanii, IFO14669 , AB006159
— . _

S. graminofaciens (4)
Streptomyces peucetius, JCM 9920 , AB045887
Streptomyces xantholiticus, NBRC 13354 , AB184349
\ Streptomyces kurssanovii, NBRC 13192 , AB184325
Streptomyces graminofaciens, LMG 19892, AJ781329

‘ S. amakusaensis (3)
Streptomyces amakusaensis, NRRL B-3351, AY999781
Streptomyces inusitatus, NBRC 13601 , AB184445
[ Streptomyces clavuligerus, NRRL 3585, AY999718

‘ S. atratus (4)
Streptomyces atratus, NRRL B-16927 , DQ026638
Streptomyces sanglieri, NBRC 100784 , AB249945
| -~ Streptomyces gelaticus, NRRL B-2928 , DQ026636
_Streptomyces pulveraceus, NBRC 3855, AB184806

Streptomyces sannanensis, NBRC 14239 , AB184579
Streptomyces showdoensis, NBRC 13417 , AB184389
Streptomyces viridobrunneus, LMG 20317 , AJ781372
Streptomyces roseoviridis, NBRC 12911 , AB184239
Streptomyces viet: sis, GIMV4.0001, DO311081
Streptomyces nashvillensis, NBRC 13064 , AB184286
Streptomyces tanashiensis, LMG 20274 , AJ781362
Streptomyces roseolus, NBRC 12816 , AB184168
Streptomyces bikiniensis, DSM40581 , X79851
Streptomyces violaceorectus, NBRC 13102, AB184314
Streptomyces cinereoruber subsp. cinereoruber, NBRC 12756 , AB184121

[ S. laurentii (3)
Streptomyces laurentii, LMG 19959 , AJ781342
Streptomyces termitum, NBRC 13087 , AB184302
|~ Streptomyces roseofulvus, NBRC 13194, AB184327

Streptomyces filamentosus, NBRC 12767 , AB184130

| S. gobitricini (4)

‘ Streptomyces gobitricini, NBRC 15419 , AB184666

Streptomyces lavendofoliae, LMG 19935, AJ781336

\ Streptomyces luridus, NRRL B-5409T , DQ442523

" Streptomyces roseolilacinus, NBRC 12815, AB184167 __

Streptomyces biverticillatus, LMG 20433, AJ781381
Streptomyces werraensis, NRRL B-5317T , DQ442558
Streptomyces globisporus subsp. caucasicus, NRRL B-2593 , EF178676
Streptomyces albireticuli, NBRC 12737 , AB184881
Streptomyces eurocidicus, NRRL B-1676 , AY999790

Streptomyces stramineus, NBRC 16131 , AB184720
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vlreptomyces tavenaojouae, LviG 17739 , AJ/01330
| Streptomyces luridus, NRRL B—5409T , DQ442523
____ Streptomyces roseolilacinus, NBRC 12815, AB184167 __

Streptomyces biverticillatus, LMG 20433, AJ781381
Streptomyces werraensis, NRRL B-5317T , DQ442558
Streptomyces globisporus subsp. caucasicus, NRRL B-2593 , EF178676

Streptomyces albireticuli, NBRC 12737 , AB184881
Streptomyces eurocidicus, NRRL B-1676 , AY999790
Streptomyces stramineus, NBRC 16131 , AB184720
Streptomyces olivoverticillatus, NBRC 15273 , AB184636
Streptomyces netropsis, NBRC 12893 , AB184848

| Kitasat spora — Strepatacidiphilus — Streptomyces (40)
| [ Kitasat, spora — Streptomyces (32)
\ | Kitasatospora gansuensis, HKI 0314 , AY442265
Streptomyces atroaurantiacus, NRRL B-24282 , DQ026645
\ \ Kitasatospora mediocidica, IFO 14789 , U93324
Streptomyces purpeofuscus, LMG 20283, AJ781364
| ! Streptomyces chry llus subsp. fumigatus, NBRC 15394 , AB184645
| [ Streptomyces purpureus, LMG 19368 , AJ781324
Streptomyces xanthocidicus, IFO 13469 , AY999858
| | Streptomyces aburaviensis, NRRL B-2218 , AY999779
Streptomyces herbaricolor, NBRC 3838 , AB184801
‘ ‘ Streptomyces indigoferus, NBRC 12878 , AB184214
‘ ‘ Streptomyces avellaneus, NBRC 13451 , AB184413
Streptomyces psammoticus, IFO 13971 , AY999862
\ | Streptomyces aureofaciens, KACC 20180, AY207608
Kitasatospora sampliensis, VT-36, AY260167
\ \ Kitasatospora putterlickiae, F18-98 , AY189976
Kitasatospora kifunensis, IFO 15206T , AB022874
| ‘ Kitasatospora azatica, IFO13803 , U93312
‘ ‘ Kitasatospora nipponensis, HKI 0315 , AY442263
Kitasatospora cineracea, SK-3255 , AB022875
| \ Kitasatospora niigatensis, SK-3406 , AB022876
Kitasatospora cheerisanensis, YC75 , AF050493
| \ Kitasatospora phosalacinea, KA-338T , AB022869
‘ ‘ Kitasatospora paracochleata, 14769 , U93328
Kitasatospora cochleata, IFO 14768 , U93316
\ | Kitasatospora griseola, AM-9660T , AB022870
Kitasatospora setae, KM—6054 , AB022868
‘ \ Kitasatospora paranensis, HKI 0190 , AY442268
Kitasatospora cystarginea, JCM 7356 , U93318
| ‘ Kitasatospora terrestris, HKI 0186 , AY442266
‘ | Kitasatospora viridis, 52108a , AY613990
Kitasatospora arboriphila, HKI 0189 , AY442267
| - Streptomyces alboverticillatus, JCM 5010 , AY999766

| Streptacidiphilus oryzae, TH49, DQ208700
| " Sa. atbus (3)
| Streptacidiphilus albus, JL 83; DSM 41753 , AF074415

\ Streptacidiphilus carbonis, JL 415; DSM 41754 , AF074412
‘ [ Streptacidiphilus neutrinimicus, JL 206; DSM 41755 , AF074410

‘ Sa. anmyonensis (4)
| Streptacidiphilus jiangxiensis, NBRC 100920 , AB249948
| Streptacidiphilus anmyonensis, AM—-11, DQ904546
‘ \ Streptacidiphilus melanogenes, SB—B34, DQ994689
Streptacidiphilus rugosus, AM-16, DO904547
Streptomyces ardus, NBRC 13430 , AB184864
Streptomyces blastmyceticus, NRRL B-5480 , AY999802
Streptomyces caeruleus, NRRL B-2194, EF178675
Streptomyces hiroshimensis, NBRC 3720 , AB184789
Streptomyces cin eus, NBRC 12852 , AB184850
Streptomyces pseudoechinosporeus, NBRC 12518 , AB184100
Streptomyces lilacinus, NBRC 3944 , AB184819
Streptomyces sapporonensis, NBRC 13823 , AB184508
Streptomyces varsoviensis, NRRL B-3589 , DQ026653
Streptomyces abikoensis, NBRC 13860 , AB184537
Streptomyces lavenduligriseus, NRRL B-3173T , DQ442515
Streptomyces morookaense, LMG 20074 , AJ781349
Streptomyces thioluteus, NBRC 3364 , AB184753
Streptomyces luteireticuli, NBRC 13422 , AB249969
Streptomyces ehimensis, KCTC 9727 , AY999834
Streptomyces hygroscopicus subsp. angustmyceticus, NRRL B-2347T , DQ442509

| S. ochraceiscleroticus (6)
| Streptomyces ochraceiscleroticus, NBRC 12394 , AB184094
Streptomyces purpurogeneiscleroticus, DSM 43156 , AJ621604
| Streptomyces violens, DSM 40597 , AJ621605
Streptomyces monomycini, NRRL B-24309 , DQ445790
‘ Streptomyces niger, DSM 43049 , AJ621607
| Streptomyces olivaceiscleroticus, DSM 40595 , AJ621606
Streptomyces auratus, NRRL 8097, AJ391816
[ S. albofaciens (3)
| Streptomyces chrestomyceticus, DSM 40545 , AJ621609
Streptomyces rimosus subsp. paromomycinus, DSM 41429 , AJ621610
| “Streptomyces albofaciens, JCM 4342 , AB045880
Streptomyces erumpens, DSM 40941, AJ621603
Streptomyces rimosus subsp. rimosus, JCM 4667 , AB045883
Streptomyces sclerotialus, DSM 43032 , AJ621608
‘ S. albulus (3)
| Streptomyces albulus, IMC S-0802 , AB024440
Streptomyces noursei, NBRC 15452 , AB184678
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Streptomyces rimosus subsp. paromomycinus, DSM 41429 , AJ621610
| “Streptomyces albofaciens, JCM 4342 , AB045880_

Streptomyces erumpens, DSM 40941 , AJ621603
Streptomyces rimosus subsp. rimosus, JCM 4667 , AB045883
Streptomyces sclerotialus, DSM 43032 , AJ621608

S, atbutus (3)

| Streptomyces albulus, IMC S-0802 , AB024440
Streptomyces noursei, NBRC 15452 , AB184678

L Streptomyces yunnanensis, YIM 41004 , AF346818 __

Streptomyces kasugaensis, M338—-M1 , AB024441
Streptomyces chattanoogensis, DSM 40002 , AJ621611
Streptomyces lydicus, ATCC 25470 , Y15507
Streptomyces albospinus, NBRC 13846 , AB184527
Streptomyces sioyaensis, NRRL B-5408 , DQ026654

Streptomyces hygroscopicus subsp. decoyicus, AS 4.1861 , AY999883
Streptomyces catenulae, DSM 40258 , AJ621613
Streptomyces misakiensis, IFO 12891 , AB217605

Streptomyces ramulosus, NRRL B-2714, DQ026662

‘ S. caniferus (4)
‘Streptomyces hygroscopicus subsp. glebosus, NBRC 13786 , AB184479
Streptomyces libani subsp. rufus, LMG 20087 , AJ781351
, “Streptomyces platensis, JCM 4662 , AB045882
_Streptomyces caniferus, NBRC 15389 , AB184640

Streptomyces libani subsp. libani, NBRC 13452 , AB184414
Streptomyces tubercidicus, DSM 40261 , AJ621612
Streptomyces nigrescens, NRRL B-12176T , DQ442530

‘ S. albiflaviniger (20)
‘ Streptomyces antimycoticus, NBRC 12839 , AB184185
Streptomyces geldanamycininus, NRRL B-3602, DQ334781
| Streptomyces melanosporofaciens, NRRL B—12234T , AJ271887
Streptomyces sporoclivatus, NBRC 100767 , AB249934
‘ Streptomyces yatensis, NBRC 101000 , AB249962
| Streptomyces rutgersensis subsp. castelarensis, DSM 40830 , AY508511
Streptomyces indonesiensis, DSM 41759; A4R2 , DQ334783
\ Streptomyces griseiniger, NRRL B—1865, AJ391818
Streptomyces rhizosphaericus, NBRC 100778 , AB249941
\ Streptomyces asiaticus, NBRC 100774 , AB249947
Streptomyces cangkringensis, DI3P3 , AJ391831

‘ Streptomyces malaysiensis, NBRC 16446 , AB249918
‘ Streptomyces javensis, B22P3 , AJ391833

Streptomyces endus, NRRL 2339 , AY999911
| Streptomyces sporocinereus, NBRC 100766 , AB249933

Streptomyces hygroscopicus subsp. hygroscopicus, NBRC 13472 , AB184428
‘ Streptomyces demainii, NRRL B-1478 , DQ334782
| Streptomyces violaceusniger, NRRL-ISP 5563T , AJ391823

Streptomyces yogyakartensis, NBRC 100779 , AB249942

| Streptomyces albiflaviniger, NRRL B—1356, AJ391812

Streptomyces orinoci, NBRC 13466 , AB184866
Streptomyces mashuensis, DSM40221 , X79323
Streptomyces mobaraensis, NRRL B-3729T , DQ442528
Streptomyces luteosporeus, NRRL 2401T , DQ442525
Streptomyces aureoversilis, NBRC 13021 , AB184855
Streptomyces griseocarneus, DSM40004 , X99943

‘ S. albus (5)
‘ Streptomyces almquistii, NBRC 13015 , AB184258
Streptomyces rangoonensis, NBRC 13078 , AB184295
|- Streptomyces gibsonii, NBRC 15415, AB184663
Streptomyces albus subsp. albus, DSM 40313 , AJ621602
‘ere@mﬂes flocculus, NBRC 13041 , AB184272

Streptomyces cacaoi subsp. cacaoi, NBRC 12748 , AB184115
Streptomyces sulphureus, NRRL B-1627T , DQ442546
Streptomyces rubidus, 13C15, AY876941
Streptomyces yeochonensis, CN 732 , AF101415
Streptomyces albus subsp. pathocidicus, NBRC 13812 , AB184501
Streptomyces glauciniger, NBRC 100913 , AB249964
Streptomyces guanduensis, 701 , AY876942
Streptomyces ferralitis, SFOp68 , AY262826
Streptomyces vitaminophilus, NBRC 14294 , AB184589
Streptomyces thermolineatus, DSM 41451 , Z68097
Streptomyces yanglinensis, 1307 , AY876940
Streptomyces paucisporeus, 1413 , AY876943

| S. glaucosporus (4)
‘ Streptomyces macrosporus, DSM 41449 , Z68099
Streptomyces megasporus, NBRC 14749 , AB184617
\ Streptomyces glaucosporus, NBRC 15416 , AB184664
" Streptomyces radiopugnans, R97, DQ912930 __

Streptomyces albiaxialis, NRRL B—-24327 , AY999901
Streptomyces armeniacus, JCM 3070 , AB018092
Streptomyces cuspidosporus, NBRC 12378 , AB184090
Streptomyces sparsogenes, NBRC 13086 , AB184301

Streptomyces janthinus, NBRC 12879 , AB184851
Streptomyces roseoviolaceus, ISP 5277 , AJ399484
Streptomyces violaceus, NBRC 13103 , AB184315
Streptomyces albosporeus subsp. albosporeus, LMG 19403 , AJ781327

Streptomyces arenae, NBRC 13016 , AB249977

Streptomyces luteogriseus, NBRC 13402 , AB184379
Streptomyces hawaiiensis, NBRC 12784 , AB184143

Streptomyces cellulosae, NRRL B—2889T , DQ442495

Streptomyces pseudogriseolus, NRRL B—-3288T , DQ442541

Streptomyces gancidicus, NBRC 15412 , AB184660
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Streptomyces roseoviolaceus, ISP 5277 , AJ399484
Streptomyces violaceus, NBRC 13103 , AB184315
Streptomyces albosporeus subsp. albosporeus, LMG 19403 , AJ781327
Streptomyces arenae, NBRC 13016 , AB249977
Streptomyces luteogriseus, NBRC 13402 , AB184379
Streptomyces hawaiiensis, NBRC 12784 , AB184143
Streptomyces cellulosae, NRRL B-2889T , DQ442495
Streptomyces pseudogriseolus, NRRL B-3288T , DQ442541
Streptomyces gancidicus, NBRC 15412 , AB184660
Streptomyces rubiginosus, KCTC 9042 , AY999810
Streptomyces capillispiralis, NBRC 14222 , AB184577
Streptomyces lavendulocolor, NRRL B-3367T , DQ442516
Streptomyces azureus, NRRL B-2655 , EF178674
Streptomyces flavoviridis, NBRC 12772 , AB184842
Streptomyces pilosus, NBRC 12807 , AB184161
Streptomyces djakartensis, NBRC 15409 , AB184657

‘ S. geysiriensis (7)

| Streptomyces gh sis, KCTC 9882 , AY999851
Streptomyces minutiscleroticus, NRRL B-12202 , EF178696

| Streptomyces geysiriensis, NRRL B—12102T , DQ442501

Streptomyces plicatus, NBRC 13071 , AB184291

Streptomyces rochei, NBRC 12908 , AB184237

Streptomyces vinaceusdrappus, NRRL 2363 , AY999929

" Streptomyces mutabilis, NRRL ISP-5169 , EF178679

Streptomyces tuirus, NBRC 15617 , AB184690
Streptomyces afghaniensis, ISP 5228 , AJ399483
Streptomyces africanus, CPJVR-H , AY208912

‘ S. brasiliensis (6)
Streptomyces roseiscleroticus, NBRC 13002 , AB184251
Streptomyces ruber, NBRC 14600 , AB184604
Streptomyces spiralis, NRRL B-16922 , EF178683
| Streptomyces fumigatiscleroticus, NRRL B—3856T , DQ442499
I Streptomyces poonensis, NRRL B-2319 , DQ445792
L Streptomyces brasiliensis, NBRC 101283, AB249981

S. atrovirens (4)
Streptomyces atrovirens, NRRL B-16357 , DQ026672
Streptomyces caelestis, NRRL 2418 , X80824
\ Streptomyces fumanus, NBRC 13042, AB184273
Streptomyces fimbriatus, DSM 40942, AY999844

. glaucus

5. glaucus (5)

Streptomyces griseostramineus, NBRC 12781 , AB184140
Streptomyces griseomycini, NBRC 12778 , AB184137
Streptomyces graminearus, LMG 19904, AJ781333

Streptomyces viridiviolaceus, IFO 13359 , AY999854

! Streptomyces glaucus, NBRC 15417, AB184665  __ _ _ _

S. aureorectus (4)
Streptomyces aureorectus, NBRC 15896 , AB184710
Streptomyces virens, NRRL B-24331T , DQ442554
| Streptomyces asterosporus, NBRC 15872 , AB184706
Streptomyces calvus, NBRC 13200, AB184329

Streptomyces naganishii, NRRL B-1816T , DQ442529
Streptomyces prasinosporus, NBRC 13419 , AB184390
Streptomyces anandii, NBRC 13438 , AB184402
Streptomyces carpinensis, NBRC 14214 , AB184574
Streptomyces levis, NBRC 15423 , AB184670
Streptomyces cinerochromogenes, NBRC 13822 , AB184507
Streptomyces koyangensis, VK-A60 , AY079156
Streptomyces violarus, NBRC 13104 , AB184316
Streptomyces daghestanicus, NRRL B-5418T , DQ442497
Streptomyces limosus, NBRC 12790 , AB184147
Streptomyces canescens, NBRC 12751, AB184117
Streptomyces felleus, NBRC 12766 , AB184129
Streptomyces griseus subsp. solvifaciens, NBRC 13689 , AB249915
Streptomyces violascens, ISP 5183 , AY999737
Streptomyces hydrogenans, NBRC 13475 , AB184868
Streptomyces odorifer, DSM 40347T , Z76682
Streptomyces albidoflavus, NBRC 13010, AB184255
Streptomyces champavatii, NRRL B-5682 , DQ026642
Streptomyces sampsonii, ATCC25495 , D63871
Streptomyces diastaticus subsp. diastaticus, NBRC 3714 , AB184785
Streptomyces gougerotii, NBRC 3198 , AB184742
Streptomyces rutgersensis subsp. rutgersensis, NBRC 12819 , AB184170
Streptomyces intermedius, NBRC 13049 , AB184277
Streptomyces indiaensis, NBRC 13964 , AB184553
Streptomyces thermocarboxydus, DSM 44293 , U94490
Streptomyces massasporeus, NBRC 12796 , AB184152
Streptomyces misionensis, NRRL B-3230, EF178678
Streptomyces phaeoluteichromatogenes, NRRL 5799 , AJ391814
Streptomyces spectabilis, NBRC 13424 , AB184393
Streptomyces cinereospinus, NBRC 15397 , AB184648
Streptomyces coeruleofuscus, NRRL B-5417 , DQ026668
Streptomyces chromofuscus, NBRC 12851, AB184194
Streptomyces scopiformis, NBRC 100244 , AB249927
Streptomyces spinoverrucosus, NBRC 14228 , AB184578
Streptomyces thermospinosisporus, AT10 , AF333113
Streptomyces thermodiastaticus, JCM 4840 , AB018095
Streptomyces thermocarboxydovorans, DSM 44296 , U94489
Streptomyces thermoviolaceus subsp. apingens, DSM 41392 , Z68095
Streptomyces thermoviolaceus subsp. thermoviolaceus, DSM 40443 , 268096
Streptomyces nodosus, ATCC14899 , AF114033
Streptomyces viridosporus, NRRL 2414T , DQ442556




olreptomyces cnromojuscus, INDRC 14391 , ADI34174
Streptomyces scopiformis, NBRC 100244 , AB249927
Streptomyces spinoverrucosus, NBRC 14228 , AB184578
Streptomyces thermospinosisporus, AT10 , AF333113
Streptomyces thermodiastaticus, JCM 4840 , AB018095
Streptomyces thermocarboxydovorans, DSM 44296 , U94489
Streptomyces thermoviolaceus subsp. apingens, DSM 41392 , Z68095
Streptomyces thermoviolaceus subsp. thermoviolaceus, DSM 40443 , Z68096
Streptomyces nodosus, ATCC14899 , AF114033
Streptomyces viridosporus, NRRL 2414T , DQ442556

‘ S. mexicanus (5)
‘ Streptomyces thermogriseus, NBRC 100772 , AB249980
Streptomyces thermovulgaris, DSM 40444 , Z68094
‘ Streptomyces thermoalcalitolerans, NBRC 16322 , AB249909
Streptomyces mexicanus, NBRC 100915 , AB249966
L ~Streptomyces thermocoprophilus, B19 , AJ007402

Streptomyces bangladeshensis, AAB-4, AY750056
Streptomyces rameus, KCTC 9767 , AY999821
Streptomyces griseosporeus, NBRC 13458 , AB184419
Streptomyces achromogenes subsp. rubradiris, KCTC 9742 , AY999846
Streptomyces glomeratus, NBRC 15898 , AB249917
Streptomyces eurythermus, ATCC14975 , D63870
Streptomyces nogalater, JCM 4799 , AB045886
Streptomyces fragilis, NRRL 2424 , AY999917

‘ S. erythrogriseus (4)

‘Streptomyces erythrogriseus, LMG 19406 , AJ781328
Streptomyces labedae, NBRC 15864 , AB184704
\Streptomyces griseoincarnatus, LMG 19316 , AJ781321
Streptomyces variabilis, NRRL B-3984T , DQ442551

Streptomyces althioticus, KCTC 9752 , AY999808
Streptomyces matensis, NBRC 12889 , AB184221
Streptomyces griseorubens, NBRC 12780 , AB184139
Streptomyces viridochromogenes, NRRL B-1511T , DQ442555
Streptomyces iakyrus, NBRC 13401 , AB184877
Streptomyces violaceochromogenes, IFO 13100, AY999867
Streptomyces collinus, NBRC 12759 , AB184123
Streptomyces malachitofuscus, NBRC 13059 , AB184282
Streptomyces paradoxus, NBRC 14887 , AB184628
Streptomyces griseoflavus, LMG 19344 , AJ781322
Streptomyces flaveolus, NBRC 3408 , AB184764
Streptomyces glaucescens, NBRC 12774 , AB184843
Streptomyces pharetrae, CZA14, AY699792
Streptomyces malachitospinus, NBRC 101004 , AB249954
Streptomyces parvulus, NBRC 13193 , AB184326
Streptomyces tendae, ATCC19812 , D63873
Streptomyces violaceorubidus, LMG 20319 , AJ781374
Streptomyces albaduncus, JCM 4715 , AY999757
Streptomyces griseoloalbus, NBRC 13046 , AB184275
Streptomyces heliomycini, NBRC 15899 , AB184712
Streptomyces ambofaciens, ATCC 23877 , M27245
Streptomyces rubrogriseus, NBRC 15455, AB184681
Streptomyces tricolor, NBRC 15461 , AB184687
Streptomyces lienomycini, LMG 20091 , AJ781353
Streptomyces anthocyanicus, NBRC 14892 , AB184631
Streptomyces olivaceus, NBRC 3200 , AB184743
Streptomyces pactum, NBRC 13433 , AB184398

S. coelescens (4)
‘Streptomyces coelescens, ICSSB 1021 , AF503496
Streptomyces humiferus, DSM 43030 , AF503491
Streptomyces violaceolatus, ICSSB 1022 , AF503497
Streptomyces violaceoruber, ICSSB 1016, AF503492

Streptomyces coelicoflavus, NBRC 15399 , AB184650
Streptomyces diastaticus subsp. ardesiacus, NRRL B-1773 , DQ026631
Streptomyces I densis, NBRC 15426 , AB184673
Streptomyces lusitanus, NBRC 13464 , AB184424
Streptomyces purpurascens, ISP 5310, AJ399486
Streptomyces bellus, NBRC 12844 , AB184849
Streptomyces coerulescens, ISP 5146 , AY999720
Streptomyces speibonae, PK—Blue , AF452714
Streptomyces longispororuber, NBRC 13488 , AB184440

S. coeruleorubidus (3)
Streptomyces albogriseolus, NRRL B—1305 = DSM 4, AJ494865
Streptomyces viridodiastaticus, IFO 13106 , AY999852

| “Streptomyces coeruleorubidus, ISP 5145 , AY999719

S. aurantiogriseus (3)
| Streptomyces coelicolor, NRRL B-2812T , DQ442496
Streptomyces griseoviridis, KCTC 9780 , AY999807
|Streptomyces aurantiogriseus, NRRL B-5416 , AY999793

Streptomyces griseoaurantiacus, NBRC 15440 , AB184676
Streptomyces jietaisiensis, FX]J46 , AY314783

‘ S. coeruleoprunus (3)
| Streptomyces coeruleoprunus, NBRC 15400 , AB184651
Streptomyces somaliensis, DSM 40738 , AJ007403

[Streptomyces fradiae, NRRL B—1195, DQ026630__

Streptomyces bluensis, ISP5564 , X79324
Streptomyces variegatus, LMG 20315, AJ781371
Streptomyces fulvissimus, NBRC 13482 , AB184434
Streptomyces aureoverticillatus, NRRL B-3326 , AY999774
Streptomyces flavofungini, NBRC 13371 , AB184359
Streptomyces alboflavus, NRRL B-2373 , EF178699
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| Streptomyces coeruleoprunus, NBRC 15400 , AB184651
Streptomyces somaliensis, DSM 40738 , AJ007403
| Streptomyces fradiae, NRRL B—1195, DQ026630

Streptomyces bluensis, ISP5564 , X79324
Streptomyces variegatus, LMG 20315, AJ781371
Streptomyces fulvissimus, NBRC 13482 , AB184434
Streptomyces aureoverticillatus, NRRL B-3326 , AY999774
Streptomyces flavofungini, NBRC 13371 , AB184359
Streptomyces alboflavus, NRRL B-2373 , EF178699
Streptomyces aculeolatus, NBRC 14824 , AB184624
Streptomyces syn )formans, S155, EF121313
Streptomyces hebeiensis, YIM 001 , AY277529

M S.T:arpaticus (47 a - -
treptomyces hainanensts, B
| Si hai is, YIM 47672 , AM398645
Streptomyces specialis, GW 41-1564, AM934703
\ Streptomyces carpaticus, NRRL B—16359T , DQ442494
- _ _ " Streptomyces cheonanensis, VC-A46 , AY822606

Streptomyces sulfonofaciens, NBRC 14260 , AB249974
Streptomyces sodiiphilus, YIM 80305 , AY236339
Streptomyces scabrisporus, KM—-4927 , AB030585
Streptomyces gardneri, NBRC 3385 , AB184754
Streptomyces flavidofuscus, NRRL B—-16366 , AY999914




