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Figure S1. Two-dimensional TLC plate of polar lipids extracted from the strains DSM 116494T 

and DSM 116496T and their close phylogenomic relatives stained with molybdatophosphoric 

acid (SigmaP1518). Key: DPG diphosphatidylglycerol; PE phosphatidylethanolamine; PI 

phosphatidylinositol; AL aminolipid; L lipid; GPI glycophosphatidylinositol; GPL 

glycophospholipid; PAL phosphoaminolipid; PL phospholipid. Solvent1: chloroform: 

methanol: distilled water (65:25:4 v/v/v/); solvent 2: chloroform: glacial acetic acid: methanol: 

distilled water (80:12:15:4 v/v/v). 
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Figure S2. Maximum likelihood phylogenetic tree based on the 16S rRNA gene sequence 

showing the phylogenetic relatedness of the strains DSM 116494T and DSM 116496T to their 

closest neighbours of Streptomyces species validly named. 
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Figure S3. BGCs for strains DSM 116494T (A) and DSM 116496T (B) using AntiSMASH 

webserver. 
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Table S1. Growth properties of the isolates DSM 116494T and DSM 116496T in the presence of a wide range of agar media. 

 

Strains ISP-1 ISP-2 ISP-3 ISP-4 ISP-5 ISP-6 ISP-7 GYM TSA N-Z Amine  
Czapek 

peptone 

DSM 

116494T 

 +++ AM 

agate grey 

(RAL7038) 

/ SM light 

orange 

brown 

(RAL8023) 

 +++ no 

AM/ SM 

maize 

yellow 

(RAL1006) 

 ++ AM 

dusty grey 

(RAL7037) 

/ SM 

brownish   

 +++ AM 

white - 

greyish / 

SM saffron 

yellow 

(RAL1017) 

 +++ no 

AM/ SM 

golden 

yellow 

(RAL1004) 

 +++ AM 

white / SM 

yellow 

orange 

(RAL2000) 

- orange 

brown 

(RAL8023) 

 + no AM/ 

SM golden 

yellow 

(RAL1004) 

 +++ AM 

dusty to 

platinum 

grey / SM 

chrome 

yellow 

(RAL1007) 

 +++ AM 

white grey / 

SM chrome 

yellow 

(RAL1007) 

- yellow 

orange 

(RAL2000) 

 ++ no AM/ 

SM saffron 

yellow 

(RAL1017) 

 +++ AM 

platinum grey 

(RAL7036) / 

SM ochre 

brown 

(RAL8001) - 

orange brown 

(RAL8023) 

DSM 

116496T  

 +++ no 

AM / SM 

ochre 

yellow 

(RAL1024) 

 +++ no 

AM//SM 

light ivory 

(RAL 

1015)  

 +++ AM 

light grey-

ivory / SM 

ochre 

yellow 

(RAL1024) 

 +++ AM 

light ivory 

(RAL1015) 

/ SM ochre 

yellow 

(RAL1024) 

 +++ no 

AM / SM 

ivory 

(RAL1014) 

 +++ no 

AM / SM 

light beige 

(RAL1001) 

 ++ no AM 

/ SM 

copper 

brown 

(RAL8004) 

/ 

exopigment 

+++ warm 

ivory AM/ 

SM sand 

yellow 

(RAL1002 

 +++ no AM 

/ SM ochre 

yellow 

(RAL1024) 

 + no AM / 

SM beige 

(RAL1001) 

 ++ no AM / 

SM ochre 

yellow 

(RAL1024) 

+, poor growth; ++, moderate growth; +++ good growth; SM, substrate mycelium; AM, aerial mycelium.
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Table S2. Fatty acid profile of the strains DSM 116494T and DSM 116496T and their close 

phylogenomic relatives Streptomyces pilosus DSM 40097T, Streptomyces griseoflavus DSM 

40456T, and Streptomyces vinaceus DSM 40515T. 

 Studied 

strain 

Close phylogenetic relatives Studied 

strain 

Close 

phylogenetic 

relative 

Fatty acids Isolate DSM 

116494T 

S. griseoflavus 

DSM 40456T 

S. pilosus 

DSM 

40097T 

Isolate 

DSM 

116496T 

S. vinaceus 

DSM 40515T 

C12:0 0.1 NA 0.1 0.1 0.1 

iso-C13:0 0.2 NA 0.2 0.3 0.4 

anteiso-C13:0  0.2 0.1 0.2 0.2 0.2 

C13:0 NA NA NA 0.1 NA 

iso -C14:0  2.4 3.7 1.4 2.1 2.4 

C14:0 0.7 0.8 0.6 1.4 1.0 

iso-C15:0  7.3 3.8 7.0 11.0 9.9 

anteiso-C15:0  22.3 19.8 13.1 27.5 29.1 

C15:1 cis 9 0.3 0.4 0.3 0.2 0.1 

C15:0 3.0 4.1 2.1 4.0 2.1 

iso-C16:1 cis 9 2.4 3.5 1.9 0.4 0.3 

iso -C16:0  16.9 23.2 16.6 8.1 9.4 

C16:1 cis 7 NA NA NA 0.1 NA 

C16:1 cis 9 8.8 9.6 7.7 7.0 3.9 

C16:0 9.6 9.2 8.0 18.9 15.8 

iso-C17:1 cis 9 3.0 1.3 5.7 1.2 1.1 

anteiso-C17:1 cis 9 4.0 4.1 5.0 1.0 1.3 

iso-C17:0  2.6 1.2 5.6 3.9 6.4 

anteiso-C17:0  12.3 10.2 18.7 8.4 12.4 

C17:1 cis 9 1.6 2.2 2.1 0.9 0.5 

C17:1 cis 11 0.2 0.4 NA NA NA 

C17:0 cyclo cis 9 0.1 NA 0.3 0.9 1.1 

C17:0 1.0 1.0 1.3 1.5 1.2 

iso -C18:1 cis 9 0.2 0.3 0.5 NA NA 

iso -C18:1 cis 11 0.2 0.4 0.3 NA NA 

anteiso -C18:1 cis 9 NA NA 0.3 NA NA 

iso -C18:0  0.1 0.1 NA 0.1 0.2 

C18:1 cis 9 0.3 0.2 0.4 0.3 0.2 

C18:1 cis 11 0.1 0.3 0.3 0.2 0.1 

C18:1 trans 11 NA NA NA NA 0.1 

C18:0 0.2 NA 0.2 0.3 0.5 

iso -C19:0  NA NA NA NA 0.1 

anteiso -C19:0  NA NA 0.1 NA NA 

NA, not available. 
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Table S3. Pairwise 16S rRNA gene sequence similarity between the strains DSM 116494T and 

DSM 116496T and their closest phylogenetic neighbours. 

 

Isolates Species validly 

named 

Strain 

designation 

Accession numbers Pairwise Similarity (%) 

DSM 

116494 T 

Streptomyces 

marokkonensis 

Ap1T AJ965470 99.4 

 
Streptomyces 

rubrogriseus 

LMG 20318T AJ781373 99.4 

 
Streptomyces 

althioticus 

NRRL B-3981T AY999791 99.4 

 
Streptomyces 

malachitofuscus 

NBRC 13059T AB184282 99.3 

 
Streptomyces 

lienomycini 

LMG 20091T AJ781353 99.3 

 
Streptomyces 

thinghirensis 

DSM 41919T FM202482 99.2 

 
Streptomyces 

griseoflavus 

LMG 19344T AJ781322 99.2 

 
Streptomyces 

violaceoruber 
NBRC 14892 AB184631 99.2 

 
Streptomyces 

violaceoruber 

NBRC 12826T AB184174 99.2 

 
Streptomyces 

violaceoruber 

NBRC 15461 AB184687 99.2 

 
Streptomyces 

ambofaciens 

ATCC 23877T CP012382 99.1 

 
Streptomyces tendae ATCC 19812T D63873 99.1  
Streptomyces 

violaceorubidus 

LMG 20319T AJ781374 99.1 

 
Streptomyces 

griseoloalbus 

NBRC 13046T AB184275 99.0 

 
Streptomyces 

albaduncus 

JCM 4715T AY999757 99.0 

 
Streptomyces 

heliomycini 

NBRC 15899T AB184712 99.0 

 
Streptomyces 

djakartensis 

NBRC 15409T AB184657 98.9 

 
Streptomyces 

tritolerans 

DAS 165T DQ345779 98.9 

 
Streptomyces 

paradoxus 

NBRC 14887T AB184628 98.9 

 
Streptomyces 

viridochromogenes 

NBRC 3113T AB184728 98.9 

 
Streptomyces tuirus NBRC 15617T AB184690 98.9  
Streptomyces 

albogriseolus 

NRRL B-1305T AJ494865 98.8 

 
Streptomyces 

griseoincarnatus 

LMG 19316T AJ781321 98.8 

DSM 

116496T 

Streptomyces 

xanthophaeus 

NRRL B-5414T JOFT01000080 99.7 
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Streptomyces cirratus NRRL B-3250T AY999794 99.7  
Streptomyces 

nojiriensis 

LMG 20094T AJ781355 99.7 

 
Streptomyces 

spororaveus 

LMG 20313T AJ781370 99.7 

 
Streptomyces 

subrutilus 

DSM 40445T X80825 99.7 

 
Streptomyces avidinii NBRC 13429T AB184395 99.7  
Streptomyces vinaceus NBRC 13425T AB184394 99.7  
Streptomyces 

lavendulae subsp. 

lavendulae 

NRRL B-2774T JOEW01000098 99.6 

 
Streptomyces 

goshikiensis 
NBRC 15458 AB184684 99.6 

 
Streptomyces 

goshikiensis 

NBRC 12868T AB184204 99.6 

 
Streptomyces 

netropsis 
NRRL B-1990 DQ026646 99.5 

 
Streptomyces 

virginiae 

NRRL ISP-5094T JOAK01000082 99.4 

 
Streptomyces 

manipurensis 

MBRL 201T JN560156 99.2 

 
Streptomyces 

spiroverticillatus 

NBRC 12821T AB249921 98.8 

 
Streptomyces adustus WH-9T LC026279 98.8  
Streptomyces 

cavourensis 

NBRC 13026T AB184264 98.7 

 
Streptomyces griseus NRRL ISP-5322 MUNB01000146 98.7 

 

 

Table S4. Digital DNA-DNA hybridization between the whole genome sequence of strains 

DSM 116494T and DSM 116946T and their close phylogenomic neighbours. 

 

Isolates Close phylogenetic neighbours dDDH (d4, in %) 

Strain DSM 116494T Streptomyces griseoflavus JCM 4479T 39.0 

Strain DSM 116494T Streptomyces malachitofuscus JCM 4493T 38.6 

Strain DSM 116494T Streptomyces flavoviridis JCM 4372T 38.5 

Strain DSM 116494T Streptomyces pilosus JCM 4403T 38.5 

Strain DSM 116494T Streptomyces atrovirens JCM 6913T 37.3 

Strain DSM 116494T Streptomyces griseoloalbus JCM 4480T 36.2 

Strain DSM 116494T Streptomyces albaduncus JCM 4715T 36.1 

Strain DSM 116494T Streptomyces capillispiralis DSM 41695T 35.5 

Strain DSM 116494T Streptomyces capillispiralis JCM 5075T 35.3 

Strain DSM 116494T Streptomyces aureorectus DSM 41692T 34.6 

Strain DSM 116494T Streptomyces virens JCM 9095T 34.5 

Strain DSM 116494T Streptomyces asterosporus DSM 41452T 34.4 

Strain DSM 116494T Streptomyces calvus T-3018T 34.4 
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Strain DSM 116494T Streptomyces calvus JCM 4326T 34.3 

Strain DSM 116494T Streptomyces griseomycini JCM 4382T 34.0 

Strain DSM 116494T Streptomyces griseostramineus JCM 

4385T 

33.9 

Strain DSM 116494T Streptomyces ghanaensis ATCC 14672T 33.3 

Strain DSM 116494T Streptomyces albogriseolus JCM 4616T 31.5 

Strain DSM 116494T Streptomyces albogriseolus JCM 4536 31.5 

Strain DSM 116496T "Streptomyces kutzneri" DSM 40907T 29.4 

Strain DSM 116496T Streptomyces vinaceus ATCC 27476T 29.4 

Strain DSM 116496T Streptomyces goshikiensis JCM 4640T 29.3 

Strain DSM 116496T Streptomyces nojiriensis JCM 3382T 29.2 

Strain DSM 116496T Streptomyces spororaveus NBRC 15456T 29.1 

Strain DSM 116496T Streptomyces subrutilus ATCC 27467T 29.0 

Strain DSM 116496T Streptomyces xanthophaeus NRRL B-

5414T 

29.0 

Strain DSM 116496T Streptomyces avidinii DSM 40526T 28.9 

Strain DSM 116496T Streptomyces avidinii JCM 4726T 28.9 

Strain DSM 116496T Streptomyces lavendulae subsp. 

grasserius JCM 4056T 

28.7 

Strain DSM 116496T Streptomyces virginiae NRRL ISP-5094T 28.7 

Strain DSM 116494T Strain DSM 116496T 22.3 

 

 

Table S5. Antimicrobial bioassay of strains DSM 116494T and DSM 116496T against Gram-

positive (multi-resistant Staphylococcus aureus DSM 18827 and Enterococcus faecium DSM 

20477T) and Gram-negative bacteria (Escherichia coli ΔtolC JW5503-1, and Proteus vulgaris 

DSM 2140), as well as yeast (Candida albicans DSM 1386). The values in the table 

correspond to the diameter of the inhibition zone (in mm). 

  reference strains 

Ethyl acetate extracts  Media E. coli 

ΔtolC 

JW5503-1 

P. vulgaris 

DSM 2140 

S. aureus 

DSM 

18827 

E. faecium 

DSM 

20477T 

C. 

albicans 

DSM 1386 

Strain DSM 116494T NL19 9 - - - - 

Strain DSM 116494T  NL800 8 - - - - 

Strain DSM 116494T  R5 7 - 28 - - 

Strain DSM 116496T NL19 7 - - - - 

Strain DSM 116496T NL800 8 - - - - 
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Table S6. BCGs of secondary metabolites for the isolates DSM 116494T and DSM 116496T and their closest phylogenomic neighbours using the 

antiSMASH server. 

 

   

DSM 

11649

4T 

S. 

griseofla

vus JCM 

4479T 

S. 

pilos

us 

JCM 

4403

T 

DSM 

1164

96 T 

S. 

vinace

us 

ATCC 

27476T 

Type Most similar known cluster  Similarity (%) 

PKS-like,NRPS,other A54145 NRP   15 - 8 8 

hydrogen-cyanide,lanthipeptide-class-iii aborycin RiPP 64 57 - 21 21 

betalactone,T1PKS meilingmycin Polyketide 6 - - -   

butyrolactone lactonamycin Polyketide - - - 3   

butyrolactone 

rubiginone A2/rubiginone 

J/rubiginone K/rubiginone 

L/rubiginone M/rubiginone 

N/ochromycinone/rubiginone 

B2 

Polyketide - - -   10 

butyrolactone triacsin C Other - - - 6   

CDPS ibomycin Polyketide - - - 4   

CDPS tetronasin Polyketide - - - 3   

ectoine ectoine Other 100 100 100 100   
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furan,butyrolactone methylenomycin A Other - 23% -     

hglE-KS,T1PKS hexacosalactone A Other - - - 6 9 

hydrogen-cyanide,lanthipeptide-class-iii SapB RiPP:Lanthipeptide - - 100 100 100 

lanthipeptide-class-i,NRPS,lanthipeptide-

class-ii 
teicoplanin NRP:Glycopeptide 5 - - -   

lanthipeptide-class-iii,HR-

T2PKS,thioamitides,arylpolyene,T2PKS,but

yrolactone 

prejadomycin/rabelomycin/gau

dimycin C/gaudimycin 

D/UWM6/gaudimycin A 

Polyketide:Type II 

polyketide+Saccharide:Hybrid/t

ailoring saccharide 

- - - 43   

lanthipeptide-class-iv accramycin A Polyketide   - -   5 

lanthipeptide-class-iv corbomycin NRP - - - 7   

LAP streptamidine RiPP:Other - 100 100     

LAP,butyrolactone esmeraldin 
Polyketide+Other:Aminocouma

rin 
- - 8     

LAP,thiopeptide,RRE-containing streptovaricin Polyketide 17 - - -   

lassopeptide vazabitide A NRP - - -   13 

lassopeptide,lanthipeptide-class-i citrulassin B RiPP - - - 40   

linaridin pentostatine/vidarabine Other   - -   9 

melanin melanin Other - - 42 100 28 

NAPAA ε-Poly-L-lysine NRP - - - 100 100 

NI-siderophore 
desferrioxamin 

B/desferrioxamine E 
Other 100 100 100   100 

NI-siderophore kinamycin Polyketide 16 13 19 - 13 

NI-siderophore paulomycin Other 11 11 11 - - 
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NRP-metallophore,NRPS peucechelin NRP 50 - - - - 

NRPS cinnapeptin NRP - - - 14 - 

NRPS tirandamycin 
NRP+Polyketide:Modular type I 

polyketide 
- 66 -   - 

NRPS,betalactone enduracidin NRP 33 - - 20 - 

NRPS,butyrolactone coelichelin NRP - - - 100 - 

NRPS,lanthipeptide-class-i,lanthipeptide-

class-ii,RiPP-like 
jagaricin NRP - - -   13 

NRPS,NRPS-like zorbamycin 

NRP:Glycopeptide+Polyketide:

Modular type I 

polyketide+Saccharide:Hybrid/t

ailoring saccharide 

- - 91     

NRPS,NRPS-like,blactam 
lipopeptide 8D1-1/lipopeptide 

8D1-2 
NRP - - -   4% 

NRPS,T1PKS antimycin NRP+Polyketide - - 93     

NRPS,terpene 

depsibosamycin 

B/depsibosamycin 

C/depsibosamycin D 

NRP - - -   14 

NRPS-like conglobatin NRP - - - 15 - 

NRPS-like streptozotocin Other 23 - - - - 

NRPS-like,NRPS antipain NRP   - 100 - - 
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NRPS-like,NRPS 

capreomycin IA/capreomycin 

IB/capreomycin 

IIA/capreomycin IIB 

NRP   9 - - - 

NRPS-like,NRPS 
friulimicin A/friulimicin 

B/friulimicin C/friulimicin D 
NRP   - 75 - - 

NRPS-like,T1PKS amipurimycin Polyketide+NRP+Saccharide   - 96 - - 

NRPS-like,T1PKS borrelidin Polyketide 11 - - - - 

NRPS-like,T1PKS miharamycin B/miharamycin A Polyketide+NRP+Saccharide   - - - 89 

NRPS-like,T1PKS,butyrolactone neocarzinostatin 

Polyketide:Iterative type I 

polyketide+Polyketide:Enediyn

e type I polyketide 

- 52 - - - 

other lidamycin NRP+Polyketide - 25 - - - 

phenazine 
endophenazine 

A/endophenazine B 
Other:Phenazine - - - 38 - 

PKS-like trioxacarcin A Polyketide - - 7   - 

PKS-like,NRPS cadaside A/cadaside B NRP 19 - - - - 

resorcinol lasalocid Polyketide 11 - - - - 

RiPP-like granaticin Polyketide:Type II polyketide 16 - 8   8 

RiPP-like informatipeptin RiPP:Lanthipeptide 42 42 42   - 

RRE-containing 

oryzanaphthopyran 

A/oryzanaphthopyran 

B/oryzanaphthopyran 

C/oryzanthrone A/oryzanthrone 

Polyketide 6 -   - - 
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B/chlororyzanthrone 

A/chlororyzanthrone B 

T1PKS,lanthipeptide-class-i,NRPS,NAPAA stenothricin NRP:Cyclic depsipeptide - -   13 - 

T2PKS spore pigment Polyketide 83 83 83 66 - 

T2PKS,T1PKS homopiloquinone/piloquinone Polyketide - - 100   - 

T3PKS alkylresorcinol Polyketide - - -   100 

T3PKS,NI-siderophore kinamycin Polyketide - - - 30 - 

T3PKS,other,terpene furaquinocin B Terpene+Polyketide - - - 39 - 

terpene albaflavenone Terpene 100 100 100 - - 

terpene avermitilol Terpene - - - - 100 

terpene desotamide NRP 13% - - - - 

terpene geosmin Terpene 100 100 100 100 - 

terpene hopene Terpene 92% 92% 92% 61% 61% 

terpene isorenieratene Terpene 100 87 87 - - 

terpene monensin Polyketide - - - 5 5 

terpene oxalomycin B NRP+Polyketide - - - - 12 

terpene toxoflavin/fervenulin Other - - - - 14 

terpene,NRPS azomycin Other - - - 83 - 

terpene,T3PKS 
flaviolin/1,3,6,8-

tetrahydroxynaphthalene 
Polyketide - - - - 100 

thiopeptide,LAP lactazole RiPP:Thiopeptide - - - - 66 
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