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Table S1. Information of StrR-like PSRs coded within LDP BGCs (A), as well as in antibiotic 
BGCs available in MIBiG (B). 

MIBiG/GenBank 
accession number 

for the hit 
 

(1) 

Protein ID 
 
 
 

(2) 

E-
value 

 
 

(3) 

Amino 
acid 

sequence 
identity 

(4) 

Microorganism 
 
 
 

(5) 

Antibiotic 
 
 
 

(6) 

Class 
 
 
 

(7) 

Reference 
 
 
 

(8) 
 Ramo5   Actinoplanes 

ramoplaninifer 
ATCC 33076 

Ramoplanin LDP [1] 

(A) StrR-like pathway specific regulators from LDP BCGs 
BGC0000341 End22 

ABD65942 
4.53e-

58 
49.2% Streptomyces 

fungicidicus ATCC 
21013 

Enduracidin LDP [2] 

BGC0000341 End24 
ABD65944 

2.28e-
71 

43.2% Streptomyces 
fungicidicus ATCC 

21013 

Enduracidin LDP [2] 

NZ_FMIB0100000
2 

Chers28 
WP_09130

5478 

8.99e-
128 

71.6% Micromonospora 
chersina DSM 

44151 

Chersina-mycin LDP [3] 

NZ_KB913037 Not 
annotated 

2.25e-
71 

47.2% Amycolatopsis 
balhimycina FH 

1894 

Putative LDP LDP [3] 

NZ_KB913037 Not 
annotated 

9.46e-
69 

45.8% Amycolatopsis 
balhimycina FH 

1894 

Putative LDP LDP [3] 

CP016174 ANN21820 1.97e-
71 

45.8% Amycolatopsis 
orientalis B-37 

Putative LDP LDP [3] 

CP016174 ANN21819 5.83e-
69 

45.2% Amycolatopsis 
orientalis B-37 

Putative LDP LDP [3] 

NZ ASJB01000042 WP_23578
3490 

4.77e-
72 

46.0% Amycolatopsis 
orientalis DSM 

40040/KCTC 9412  

Putative LDP LDP [3] 

NZ ASJB01000042 WP_23578
3491 

1.02e-
69 

45.8% Amycolatopsis 
orientalis DSM 

40040/KCTC 9412  

Putative LDP LDP [3] 

LT629775 SDT43639.
1 

3.26e-
56 

41.1% Streptomyces sp. 
TLI_053 

Putative LDP LDP [3] 

VFOE01000001 TQL19429 1.78e-
72 

49.2% Streptomyces sp. 
SLBN-134 

Ga0314649_11 

Putative LDP LDP [3] 

VFOE01000001 TQL19431 3.02e-
63 

43.1% Streptomyces sp. 
SLBN-134 

Ga0314649_11 

Putative LDP LDP [3] 

(B) StrR-like pathway specific regulators of BCGs from MIBiG database 
BGC0000021 ApoR3 

AEP40926 
1.53e-

70 
48.2% Nocardiopsis sp. 

FU 40 
Apoptolidin Type I 

polyketide 
[4] 

BGC0001381 NbrR10 
AJO72769 

7.30e-
49 

39.3% Nocardia terpenica 
IFM 0406 

Brasilinolide  Type I 
polyketide 

[5] 

BGC0000159 TtmQ 
ABW96549 

4.85e-
53 

41.3% Streptomyces 
spiroverticillatus 
CGMCC:4.1749 

Tautomycin Modular type 
I polyketide 

[6] 
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(1) (2) (3) (4) (5) (6) (7) (8) 
BGC0000112 AAM78007 2.14e-

58 
40.2% Streptomyces 

carzinostaticus ssp. 
neocarzinostaticus 

ATCC 15944 

Neocarzinostati
n 

Enediyne, type 
I polyketide 

[7] 

BGC0000965 AAL06695 2.44e-
65 

42.2% Streptomyces 
globisporus C-1027 

C-1027 Enediyne, type 
I polyketide 

[8] 

BGC0001008 MdpR1 
ABY65997 

1.20e-
64 

46.6% Actinomadura 
madurae 

ATCC 39144 

Maduropeptin Enediyne, type 
I polyketide 

[9] 

BGC0001397 ALU98457 2.44e-
65 

42.2% Streptomyces 
globisporus C-1027 

C-1027 Enediyne, type 
I polyketide 

[10] 

BGC0001584 ANY94466 1.79e-
64 

42.5% Streptomyces sp. 
CB02366 

C-1027 Enediyne, type 
I polyketide 

[11] 

BGC0001904 ALJ99870 6.16e-
67 

44.2% Micromonospora 
rosaria 

SCSIO N160 

Fluostatin Type II 
polyketide 

[12] 

BGC0000240 Lom15 
AHZ61849 

6.50e-
53 

37.8% Salinispora pacifica 
DPJ-0016 

Lomaiviticin  Type II 
polyketide 

[13] 

BGC0000241 ABP54638 9.22e-
54 

36.8% Salinispora tropica 
CNB-440 

Lomaiviticin  Type II 
polyketide 

[13] 

BGC0000267 SaqI 
ACP19349 

1.68e-
76 

49.7% Micromonospora 
sp. Tü 6368 

Saquayamycin Type II 
polyketide 

[14] 

BGC0001596 WP_15939
3028 

9.99e-
61 

45.1% Streptomyces albus 
DSM 41398 

Fluostatins  Type II 
polyketide 

[15] 

BGC0001693 ARD70863 2.18e-
58 

40.9% Micromonospora 
echinospora SCSIO 

04089 

Nenestatin Type II 
polyketide 

[16] 

BGC0000690 StrR 
CAA07385 

1.11e-
72 

46.5% Streptomyces 
glaucescens GLA.0 

Hydroxystrepto
mycin 

Aminoglycosi
de 

[17] 

BGC0000698 ABC42540 9.85e-
58 

42.8% Streptomyces 
hygroscopicus 
NRRL 2388 

Hygromycin  Aminoglycosi
de 

[18] 

BGC0000702 BAD20753 1.18e-
63 

44.9% Streptomyces 
kanamyceticus 
ATCC 12853 

Kanamycin Aminoglycosi
de 

[19] 

BGC0000716 SpcR 
AAB66654 

2.15e-
66 

43.6% Streptomyces 
netropsis JCM 4063 

Spectinomycin Aminoglycosi
de 

[20] 

BGC0000724 StrR 
BAG22760 

3.37e-
70 

47.2% Streptomyces 
griseus ssp. griseus 

NBRC 13350 

Streptomycin Aminoglycosi
de 

[21] 

BGC0000832 CloG 
AAN65222 

1.92e-
59 

43.9% Streptomyces 
roseochromogenus 
subsp. oscitans DS 

12.976 

Clorobiocin Aminocoumar
ine 

[22] 

BGC0000833 CouG 
AAG29778 

2.35e-
56 

41.3% Streptomyces 
rishiriensis 
DSM 40489 

Coumermycin  Aminocoumar
ine 

[23] 

BGC0000834 NovG 
AAF67500 

4.28e-
53 

41.8% Streptomyces 
niveus 

NCIMB 9219 

Novobiocin Aminocoumar
ine 

[24] 
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(1) (2) (3) (4) (5) (6) (7) (8) 
BGC0001783 StnT2 

AFW04588 
2.79e-

61 
43.4% Streptomyces 

flocculus 
CGMCC 4.1223 

Streptonigrin Aminoquinon
e alkaloid 

[25] 

BGC0000935 EsmT1 
AFB35624 

3.61e-
62 

43.4% Streptomyces 
antibioticus 

Tü 2706 

Esmeraldin Phenazine [26] 

BGC0000679 EWM63064 1.08e-
70 

48.1% Micromonospora 
sp. M42 

Diazepinomicin Terpene [27] 

BGC0002591 ARM20266 1.80e-
59 

46.5% Streptomyces sp. 
NA04227 

Aurachin  ladderane,terp
ene 

[28] 

BGC0001387 AMP46602 2.21e-
60 

41.7% Streptomyces calvus 
ATCC 13382 

Nucleocidin Fluorinated 
ribonucleoside 

[29] 

BGC0001985 QER91000 6.25e-
46 

36.5% Streptomyces 
candidus 

NRRL 3601 

Pyrazofurin C-nucleoside [30] 

BGC0002039 FocG 
AVW82900 

1.99e-
48 

37.7% Nocardia interforma 
ATCC 21072 

Coformycin, 
formycin  

C-nucleoside [31] 

BGC0001193 DtpR2 
AJI44174 

9.70e-
76 

48.6% Saccharothrix 
algeriensis 

NRRL B-24137 

Thiolutin Dithiolopyrrol
one 

[32] 

BGC0000893 CCA54200 7.10e-
58 

43.5% Streptomyces 
venezuelae 

ATCC 10712 

Chloramphenico
l 

NRP [33] 

BGC0001620 ASX95224 6.85e-
70 

47.9% Streptomyces 
atratus 

SCSIO_ZH16 

Ilamycin  Cyclic NRP [34] 

BGC0001763 RufA 
BBA20948 

5.12e-
70 

47.9% Streptomyces 
atratus 

SCSIO_ZH16 

Rufomycin Cyclic NRP [35] 

BGC0001233 FegB 
ALK27899 

1.03e-
66 

43.5% Streptomyces sp. 
DSM 11171 

Feglymycin Linear NRP [36] 

BGC0000311 Bbr 
CAG25754 

6.57e-
71 

45.9% Amycolatopsis 
balhimycina DSM 

5908 

Balhimycin Type I GPA [37] 

BGC0000455 VtrR 
AEI58862 

5.70e-
74 

47.2% Amycolatopsis 
orientalis 

HCCB10007 

Vancomycin Type I GPA [38] 

BGC0001459 OKA09420 3.95e-
71 

45.6% Amycolatopsis 
regifaucium GY080 

Decaplanin Type I GPA [39] 

BGC0001460 EME52993 1.28e-
71 

45.9% Amycolatopsis 
decaplanina DSM 

44594 

Decaplanin Type I GPA [40] 

BGC0001461 OLZ50883 5.07e-
70 

46.6% Amycolatopsis 
keratiniphila ssp. 
nogabecina FH 

1893 

Nogabecin Type II GPA [41] 

BGC0001462 OLZ52648 5.65e-
71 

47.0% Amycolatopsis 
coloradensis DSM 

44225 

Avoparcin Type II GPA [42] 

BGC0001955 AYA22339 4.13e-
70 

46.6% Amycolatopsis 
keratiniphila NRRL 

B24117 

Keratinimicin  Type II GPA [43] 
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(1) (2) (3) (4) (5) (6) (7) (8) 
BGC0001178 AGS77330 8.30e-

69 
46.3% Actinoplanes sp. 

ATCC 53533 
UK-68,597 Type III GPA [44] 

BGC0000290 StaQ 
AAM80553 

6.10e-
67 

43.7% Streptomyces 
toyocaensis NRRL 

15009  

A47934 Type III GPA [45] 

BGC0000418 AIE77054 9.25e-
73 

47.2% Amycolatopsis 
lurida NRRL 2430 

Ristocetin Type III GPA [46] 

BGC0000419 AIG79246 4.05e-
72 

46.9% Amycolatopsis 
japonica MG417-

CF17 

Ristocetin Type III GPA [47] 

BGC0000440 Tei15* 
CAE53369 

5.08e-
68 

44.5% Actinoplanes 
teichomyceticus 
ATCC 31121 

Teicoplanin Type IV GPA [48] 

BGC0002344 NocRII 
QYC40303 

1.87e-
72 

45.9% Nonomuraea 
coxensis 

DSM 45129 

A50926 Type IV GPA [49] 

BGC0000289 Dbv4 
CAD91199 

2.35e-
73 

46.5% Nonomuraea 
gerenzanensis 
ATCC 39727 

A40926 Type IV GPA [50] 

BGC0002637 RSO11558 2.69e-
78 

48.4% Streptomyces sp. 
WAC 06783 

Rimomycin Type V GPA [51] 

BGC0002638 MCC50367
81 

2.31e-
78 

47.7% Streptomyces sp. 
WAC 00631 

Misaugamycin Type V GPA [51] 

BGC0001635 AQZ71349 1.28e-
64 

47.1% Nonomuraea sp. 
ATCC 55076 

Kistamicin Type V GPA [52] 

BGC0000326 AAK81822 3.76e-
68 

45.5% Streptomyces 
lavendulae SANK 

60477 

Complestatin Type V GPA [53]
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Table S2. Summary of the StrR-like pathway specific regulators of some GPA BGCs absent 
in MIBiG. 

GenBank 
accession 

number for the 
hit 

Protein ID E value AA 
sequence 
identity 

Organism Antibiotic Class Refere
nce 

HM486074 ADU56075 2.59e-92 57.3% Uncultured organism 
CA37 

Putative GPA 
(predicted in silico) 

GPA [54] 

HM486074 ADU56074 2.25e-89 54.5% Uncultured organism 
CA37 

Putative GPA 
(predicted in silico) 

GPA [54] 

HM486074 ADU56064 3.41e-66 45.8% Uncultured organism 
CA37 

Putative GPA 
(predicted in silico) 

GPA [54] 

HM486075 ADU56085 1.38e-72 45.9% Uncultured organism 
CA878 

Putative GPA 
(predicted in silico) 

GPA [54] 

HM486076 ADU56159 4.61e-70 45.4% Uncultured organism 
CA915 

Putative GPA 
(predicted in silico) 

GPA [54] 

KF264554 AGS49770 2.70e-67 45.2% Uncultured bacterium 
esnapd15 

Putative GPA 
(predicted in silico) 

GPA [55] 

EU874253 ACJ60984 6.16e-74 46.5% Uncultured soil 
bacterium clone D30 

Putative GPA 
(predicted in silico) 

GPA [56] 

EU874252 ACJ60943 8.97e-73 47.1% Uncultured soil 
bacterium clone B128 

Putative GPA 
(predicted in silico) 

GPA [56] 

JX026280 AGF91741 9.20e-73 46.8% Streptomyces sp. 
WAC1420 

Pekiskomycin Type I 
GPA 

[57] 

CP016174 ANN20081 3.93e-72 45.9% Amycolatopsis orientalis B-
37 

Norvancomycin Type I 
GPA 

[58] 

QHJI01000006 RSN30133 6.92e-75 47.2% Amycolatopsis sp. WAC 
04169 

Dimethylvancomycin Type I 
GPA 

[59] 

QHKI01000005 RSM88020 8.46e-74 47.9% Kibdelosporangium aridum 
A82846 

Chloroeremomycin Type I 
GPA 

[59] 

JPLW01000007 KFZ77397 7.28e-73 46.9% Amycolatopsis sp. 
MJM2582 

Ristocetin Type 
III 

GPA 

[46] 

CP024972 QXV59348 4.49e-69 46.5% Amycolatopsis sp. TNS106 Ristocetin Type 
III 

GPA 

[60] 

MUXN01000025 OOC02329 1.48e-72 46.5% Amycolatopsis azurea DSM 
43854  

Azureomycin Type 
III 

GPA 

[61] 

QHHX01000008 RSN28334 3.13e-73 47.2% Amycolatopsis sp. WAC 
01416 

GP01416 Type 
IV 

GPA 

[59] 

CP029618 AZM51136 2.56e-75 49.2% Streptomyces sp. WAC 
06738 

GP6738 Type 
IV 

GPA 

[59] 

JMGY01000008 KEF19256 2.32e-78 48.4% Streptomyces rimosus R6-
500MV9-R8 

Rimomycin Type 
V 

GPA 

[51] 

MCNU01000022 OFA57931 2.10e-74 46.4% Streptomyces fradiae 
Olg4R 

Miasugamycin Type 
V 

GPA 

[51]
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Figure S1. Multiple amino acid sequence alignment of 16 StrR-like PSRs that represent main 
clades of the phylogenetic tree from Figure S1 (a), showing that proteins of “C-nucleoside” 
clade – NbrR10, FocG, and QER91000 (marked with red arrows) – lack HTH DNA-binding 
domain, that is also demonstrated by 3D structure modelling (b). StrR-like PSR, 
phylogenetically closest to “C-nucleoside” clade (see Figure S1) – DtpR2 – retains HTH 
DNA-binding domain. Secondary and tertiary structure modelling was performed and 
visualized in CHIMERA X using AlphaFold [63–65]. Multiple amino acid sequence alignment 
was done using Clustal Omega [66]. 
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Figure S2. Multiple amino acid sequence alignment of 13 StrR-like PSRs that represent main 
clades of the phylogenetic tree from Figure S1, where the secondary structure of the proteins 
is shown. Secondary structure modelling was performed in CHIMERA X using AlphaFold [63–
65]. Multiple amino acid sequence alignment was done using Clustal Omega [66]. 
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