KO-1305

KO-1307

Figure S1. Scanning electron microscopy of lawns of S. albidoflavus KO-1305 and KO-1307
strains. The strains (as well as parental SAM2) were grown on SFM agar for five days, and
then processed as described in https://pubmed.ncbi.nim.nih.qgov/31017319/



https://pubmed.ncbi.nlm.nih.gov/31017319/
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Figure S2. Overlaid MS traces (negative ionization) of ethyl acetate extracts from strains
SAM2, KO-1305, KO-1307 grown in medium R5S for 120 h. The traces are normalized to
equal amounts of the biomass. Major fractions corresponding to known natural products of
S. albidoflavus are labeled with thick horizontal lines and annotated above. The
chromatogram reflect typical result of three biological repeats. More details are below in
Figures S5-S9.



Table S1. Mutations and rifampicin resistance levels of various of rpoB
mutants isolated from S. albus KO-1305 and KO-1307

Rif
Amino acid Mutant resistance

Strain Mutation in rpoB substitution*® frequency**  (ug/mL)
J1074 - - - 3
KO-1305Y - - - 3
KO-1401 1325C—T Serd442—leu 1/48 30
KO-1402 1262C-1273T—-A  Q421-F425—-L421 1/48 200
KO-1403 1298G—C Ser433—-Trp 1/48 10
KO-1404 1310A—G His437—Arg 13/48 >200
KO-1405 1309C—-T His437—Tyr 15/48 200
KO-1406 1318C—A Arg440—Ser 1/48 20
KO-1407 1318C—T Arg440—Cys 5/48 25
KO-1408 1319G—-A Arg440—His 7/48 25
KO-1409 1271A-T GIn424—Leu 2/48 200
KO-1307Y - - - 3
KO-1410 1325C—T Ser433—Leu 1/37 25
KO-1411 1310A—-G His437—Arg 12/37 >200
KO-1412 1451C—-T Pro475—Leu 1/37 25
KO-1413 1309C—T His437—Tyr 16/37 200
KO-1414 1309C—-G His437—Asp 3/37 100
KO-1415 1271A-T GIn424—Leu 1/37 50
KO-1416 1310A—C His437—Pro 1/37 >200
KO-1417 1319G—-A Arg440—His 1/37 25

*Highlighted cells correspond to substitutions that are, to the best of our
knowledge, observed for the first time in Streptomyces (see also Fig. $S10)
**Number of mutants out of total Rif" clones isolated from a given KO strain
YParental strain for respective Riff lineages

Figure S3. Lawns of KO-1401 to KO-1417 strains on soy flour mannitol agar. The lawns
were grown for five days, please note the absence of whitish aerial mycelium in strains
KO1402, 1406-1408. Please also note that KO-1410 to KO-1417 strains based on rpsL
merodiploid R94G_ex are less affected in the morphology.



KO-1408

Figure S4. Morphology of
solid cultures of selected
Rif" strains. A. Lawns of KO-
1305, KO-1403, 1407 and
KO-1408 strains on soy
flour mannitol agar after 120
h of growth. B. Scanning
electron microscopy of the
same lawns. KO-1305, KO-
1403, KO-1407 and KO-
1408 strains.



Table S2. Susceptibility of selected Rif" strains of S. albidoflavus to beta-

lactams, ciprofloxacin, tetracycline and kanamycin

Growth inhibition zones (mm)

Strain
Imipenem* Cefalexin®* Ciprofloxacin®* Tetracycline®* Kanamycin*

SAM2 2617 1414 3441 28+1 2443
KO-1305Y 2918 1313 371 3141 23+1
KO-1403 308 1543 37+4 3041 23+1
KO-1406 3046 2245 42+0** 43+3 2542
KO-1407 32+7 2043 45%3 4111 2442
KO-1408 2145 1210 43+3 4141 23+1
KO-1307Y 2715 1412 3313 34 26

KO-1412 3114 19+4 38+1 3241 23+1
KO-1414 2745 0+0 4242 36+1 2312

Y Parental strain for respective Riff lineages

*Amount of antibiotic per disk, in ug: imipenem — 10; cefalexin — 30; ciprofloxacin — 5;
tetracycline — 30; kanamycin — 10

“Values on yellow background are significantly different from the parental strains (no overlap
between variations in the diameters of growth inhibition zones of the respective entries of the
parental and mutant strains) . See the example of disk diffusion assay below

KO-1406 SAM2

S oy

KO-1414

i

Ampicillin mpicillin

N ' IpAasass Cefalexin



Figure S5. An example of agar plug assay of antibiotic activity of rpoB mutants.
For details, please see the main text.
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Figure S10. Mass-spectra within the range of elution of unknown fractions observed in
extracts of S. albidoflavus strains (marked with “?” in Figures S5-S8), in positive (A) and
negative (B) ionization modes. Identical mass spectra were observed in the extracts from
all mutants.



S.coelicolor A3(2) GTERVVVS FFGTS NPLSGLTYKRH-LY EGPNIGLM!MRQ
S.coelicolor A3(2) GTERWVVVS FFGTS NP L GLTIRKRF-LNAPEGPNIGLIMRQ
S.coelicolor A3(2) GTERWVVVS FFGTS NPLIGLT.I(R -LNAPEGPNIGLIMRQ
S.coelicolor A3(2) GTERWVVVS FFGTS NPLSGLTHKR -LNAPEGPNIGLIMRQ
S.coelicolor A3(2) GTERWVVVS FFGTS F NPLSGLTHKR -LNAPEGPNIGLIMRQ
Streptomyees lividans 66 GTERVVVS .FGTS F NP L GLTY KR -L¥AHEGPNIGLIM Q
Streptomyces lividans 66 GTERWVVVS FFGTSQLSRFMNQNNPL GLTNKRH-LNA.EGPNIGLIMRQ
Streptomyces lividans 66 GTERWVVVS FFGTSQLSQFMVQNNPLSGLTDI(R.-LNAPEGPNIGLIMRQ
Streptomyces lividans 66 GTERWVVVS FFGTSQLSQFM.QNNPLSGLTRKRR-LNAPEGPNIGLIMRQ
Streptomyces lividans 66 GTERWVVVS FFGTSQLSQFMEQNNPLSGLT KRR-LNAPEGPNIGLIMRQ
Streptomyces lividans 66 GTERVVVS FFGTSQLSQFMDQNNPLSGLT KRR-LNAPEGPNIGLIMRQ
Streptomyces lividans 66 GTERWVVVS FFGTSQLSQFMDQNNPLSGLT KRR-LNAPEGPNIGLIMRQ
Streptomyces lividans 66 GTERVVVS FFGTSQLSQFMDQNNPLSGLT KRR-LNAPEGPNIGLIMRQ
Streptomyces lividans 66 GTERWVVVS FFGTSQLSQFMDQ-NPLSGLTHKRR-LNAPEGPNIGLIMRQ
Streptomyces sp. CB03234 GTERWVVVS FFGTSQ.SQFMVQNNPLSGLTNKRH-L.APEGPNIGLIMRQ
Streptomyces sp. CB03234 GTERVVVS FFGTSQLSQ------ - LEGLTYKRR-LSAPEGPNIGLIMRQ
Streptomyces albus GTERWVVVS FFGTSQLSQFMDQNNPLSGLTHKRR-LFAPEGPNIGLIMRQ
Streptomyces albus GTERWVVVS FFGTSQLSQFMDQNNPLSGLTHKRR-LYAPEGPNIGLIMRQ
Streptomyces griseus GTERWVVVS FFGTSQLSFKMVQNNPLSGLTYKRR-L.APEGPNIGLIMRQ
Streptomyces griseus GTERWVVVS FFGTSQLSQ-.DQNNPLSGLTDKRR-LSAPEGPNIGLIMRQ
Streptomyces griseus GTERWVVVS FFGTSQLSQF-DQNNPLSGLT.KRR-LSAPEGPNIGLIMRQ
Streptomyces griseus GTERVVVS FFGTSQLSQFMDQNNPLSGLTRKRR-LSAPEGPNIGLIMRQ
Saccharopolyspora erythraea GTERWVVVS FFGTSQLSQFMDQTNP GLTDKR -LYAPEGPNIGLTI R Q
Saccharopolyspora erythraea GTERVVVS FFGTSQLSQFMDQTNP GLTYKRG-LFAPEGPNIGLTI R Q
Saccharopolyspora erythraea GTERVVVS FFGTSQLSQFMDQTNP GLTREKR -LEAPEGPNIGLTI R Q
Saccharopolyspora erythraea GTERWVVVS FFGTSQLSQFMDQTNP GLTHEKRR LSAPEGPNIGLTI R Q
Streptomyces antibioticus GTERWVVVS FFGTSQLSEFMDQNNPLSGLTDKRH-L.APEGPNIGLIMRQ
Streptomyces antibioticus GTERWVVVS FFGTS5Q- - -MDQNNPLSGLTYKRR-LSAPEGPNIGLIMROQ
Streptomyces antibioticus GTERVVVS FFGTSQL----DQNNPLSGLTRKRR-LSAPEGPNIGLIMRQ
Streptomyces parvulus GTERVVVS FFGTSQLSQFMNQNNPL.GLTNKRR-LNAPEGPNIGLIMRQ
Streptomyces parvulus GTERWVVVS FFGT---5QFM--¥Y¥HPLSGLTYKRR-LNAPEGPNIGLIMRQ
Streptomyces parvulus GTERWVVVS FFGTSQLSQFMVQNNPLSGLT.I(RR-LNAPEGPNIGLIMRQ
Streptomyces parvulus GTERWVVVS FFGTSQLSQFME-NNPLSGLTHKRR-LNAPEGPNIGLIMRQ
Streptomyces lavendulae GTERWVVVS FFGTSQ.SQFM.QNNPL.GLTYKRH—LSAPEGPNIGLIMRQ
Streptomyces lavendulae GTERVVVS FFGTSQLSQFMDQNNPLSGLTDKRR-LSAPEGPNIGLIMRQ
Streptomyces lavendulae GTERWVVVS FFGTSQLSQFMDQNNPLSGLTRKRR-LSAPEGPNIGLIMRQ
Amycolatopsis orientalis GTERVVVS FFGTSQLS.FMDQNNPLSGLTYI(R.-LYAPEGPNIGLIIRQ
Amycolatopsis orientalis GTERVVVS FFGTSQLSQFMDQNNPLSGLTRKRH-LFAPEGPNIGLI@RQ
Streptomyces incarnatus GTERVVVS FGTSQLSQFMDQNNPLSGLTHKRR-LNAPEGPNIGLIMRQ
Streptomyces xiamenensis GTERVVVT FGCTSQLSQFMDQTNPLSGLTHKRH-LNAPEGPNIGLIMRQ
Streptomyces diastatochromogenes GTERWVVVS FGTSQLSQFMIKNNPLSGLTRKRR-LSIPEGPNIGLIMRQ
Streptomyces diastatochromogenes GTERVVVS FGTSQLSQFM KNNPLSGLTRKRR-LS PEGPNIGLIMROQ
Streptomyces diastatochromogenes GTERWVVVS FGTSQLSQFMEKNNPLSGLTRKRR-LS PEGPNIGLIMRQ
Streptomyces diastatochromogenes GTERWVVVS FGTSQLSQFMYKNNPLSGLTRKRR-LS PEGPNIGLIMRQ
I | T

157-167 416 - 443 475-483 598

Figure S11. Diversity of rpoB mutations isolated in different Streptomyces,

Saccharopolyspora and Amycolatopsis species. The multiple amino acid sequence aligment
was built from four noncontiguous segments of RpoB protein (their coordinates within the
entire protein are marked at the bottom of the figure, square brackets) where Rif"-mutations
occur. Top sequence, wild type RpoB protein of S. coelicolor. Amino acid substitutions are

highlighted with color. Number above the alignment mark several amino

acid positions,

those in red label sites where Rif'-conferring mutations occur most frequently. Information

about rpoB mutations was retrieved from PubMed.
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Figure S12. Morphology and antibiotic activity of rpoB merodiploids. A. Lawns of the
strains on soy flour mannitol agar, 120 h. B. Agar plug assay of antibiotic activity of
rpoB merodiploids against B. cereus. Laws were grown on R5 medium for 120 h/
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