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Tables

Table S1. Streptomycin MICs for S. albus subsp. chlorinus and S. albus subsp. chlorinus JR1.

Strain MIC (ug/ml)
Streptomyces albus subsp. <50
chlorinus NRRL B-24108
Streptomyces albus subsp. 200

chlorinus JR1
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17 Table S2. Quantification of fredericamycin Cz produced by S. albus subsp. chlorinus JR1 and the parental strain
18  S.albus subsp. chlorinus NRRL B-24108.

Fredericamycin C:

Strai Peak AUy
rain eak area (AU) concentration (uM)2 b

Streptomyces albus subsp.

71 4 773.25 (0.1
chlorinus JR1 571,003,90 3.25(0.1)
Streptomyces albus subsp.
10,157,194 14. .
chlorinus NRRL B-24108 015713 08 (0.0)
19 2Values indicate the average of three independent measurements
20 *Standard deviation values are shown in parentheses

21
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Table S3. Type and location of point mutations in the genome of S. albus subsp. chlorinus JR1.

Position (bp) Strain Sequence (5" — 3’) Type of mutation
30077 WT 30068-CGGGGGGGGGA-30079
G insertion
mutant 30068-CGGGGGGGGGGA-30080
636229 WT 363224-CCCTCCTCGA-636233
C deletion
mutant 363224-CCCTCTCGA-636232
685900 WT 685893-GGCGGGGCGG-685902
G insertion
mutant 685893-GGCGGGGGCGG-685903
1120949 WT 1120943-GGCCTGGTAC-1120952
G deletion
mutant 1120943-GGCCTGTAC-1120951
1922752 WT 1922746-CCCGCGAGCG-1922755
A deletion
mutant 1922746-CCCGCGGCG-1922754
2222897 WT 2222890-GCCCCCCCGG-2222899
C deletion
mutant 2222890-GCCCCCCGG-2222898
2548236 WT 2548230-CTCCGCGAGC-2548239
G deletion
mutant 2548230-CTCCGCAGC-2548238
3714884 WT 3714886-CGACCGTGCC-3714877
C insertion
mutant 3714886-CGACCCGTGCC-3714876
5766153 WT 5766149-GAGTGCGCGC-5766158
G — C substitution
mutant 5766149-GAGTCCGCGC-5766158
5766154 WT 5766149-GAGTGCGCGC-5766158
C — G substitution
mutant 5766149-GAGTCGGCGC-5766158
5766161 WT 5766156-CGCCGGCCGG-5766165
G deletion
mutant 5766156-CGCCGCCGG-5766164
5790341 WT 5790331-CGGGGGGGGGGT-5790342
G insertion
mutant 5790331-CGGGGGGGGGGGT-5790343
6179245 WT 6179240-GGGCCGCACC-6179249
G — C substitution
mutant 6179240-GGGCCCCACC-6179249
6213269 WT 6213264-TCCGCCGCTG-6213273 C deletion
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mutant 6213264-TCCGCGCTG-6213272
7015221 WT 7015216-CCTTCCACCC-7015225
C deletion
mutant 7015216-CCTTCACCC-7015224

24
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Table S4. Bacterial strains and BACs used in this work.

Bacterial strain Features Reference/Source
Streptomyces albus subsp. Strain harboring fredericamycin biosynthetic 2]
chlorinus NRRL B-24108 gene cluster
S treptomyce's albus subsp. Streptomycm'—resmtant Tnutant' strain This work

chlorinus JR1 overproducing fredericamycin C2
Streptomyces albus Del14 Heterologous expression host [3]
Streptomyces albus 2P5 S. albus Del14 strain harboring BAC 2P5 This work
Escherichia coli ET12567 Donor strain for intergeneric conjugation [4]
pUB307 8 Jug
Escherichia coli DH103 General cloning strain [5]
BACs
PSMART AmR; BAC vector Lucigen (USA)
Intact G i
2P5 BAC containing fredericamycin gene cluster mac (Usez;)mlcs




28

29

30
31
32

33

Mar. Drugs 2018, 16, x FOR PEER REVIEW 6 of 16

Figures

AU
x10°
2.5 1

2.0 1 *
15
1.0
05 1

*
0.0 T T T T T |

00 05 1.0 15 2.0 2.5 3.0 35

Concentration (uM)

Figure S1. Calibration curve for fredericamycin Cz quantification. Peak area is represented against
fredericamycin Cz concentration (uM). The values represent the average of three independent measurements.

The black line shows the trendline that leads to the equation: y = 7.38 * 105x — 2.49 = 105.
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36 Figure S2. Important 2D NMR correlations in fredericamycin Co.
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Figure S3. HPLC-MS chromatograms of crude extracts from S. albus subsp. chlorinus JR1, S. albus 2P5, and its
parental strain S. albus Del14. (A) Extracted ion chromatograms (521.12 + 0.1 Da). (B) Mass spectrum

corresponding to tr = 12.7 min from S. albus 2P5 chromatogram displayed in A.
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P. putida E. coli B. Subtilis

Figure S4. Antibacterial evaluation of fredericamycin Cz. Disk diffusion tests against Pseudomonas putida,
Escherichia coli, and Bacillus subtilis are shown. Fredericamycin C2 solved in methanol was loaded onto paper
disks at concentrations of 10 mg/ml, 5, 2.5, 0.5, and 0.25 mg/ml. NAL: nalidixic acid; Ap: ampicillin; Cm:

chloramphenicol; (-): negative control (methanol).
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Figure S5. '"H NMR (600 MHz, DMSO-d6/Pyridine-d5 95:5, 35 °C).
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Figure S6. °*C NMR (150 MHz, DMSO-d6/Pyridine-d5 95:5, 35 °C).
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Figure S7. COSY NMR (600 MHz, DMSO-d6/Pyridine-d5 95:5, 35 °C).
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Figure S8. HSQC NMR (600 MHz, DMSO-d6/Pyridine-d5 95:5, 35 °C).
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Figure S9. HMBC NMR (600 MHz, DMSO-d6/Pyridine-d5 95:5, 35 °C).
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Figure S10. ROESY NMR (600 MHz, DMSO-d6/Pyridine-d5 95:5, 35 °C).
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