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Figure S1. Genetic organization of the FR-008 pathway
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— AAA ATPase HTH, e F——

FscR3 (996aa)
—1 AAA ATPase DNA Polylll HTH .« I

FscR4 (970aa)
—| AAA ATPase HTH « |

Figure S2. Predicted functional domains for FscR1, FscR2,
FscR3, and FscR4. PAS, PAS-like domain; HTH| g,
helix_turn_helix of LuxR-type; AAA ATPase, Predicted ATPase;
DNA Polylll, DNA polymerase Il subunits.
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Figure S3 Amino acid alignment of FscR2 with its homologous
proteins. Numbers indicate amino acid position from the N

terminus of the protein. Identical amino acid residues are shaded.
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Figure S4. Amino acid alignment of FscR3 with its homologous
proteins. Numbers indicate amino acid position from the N

terminus of the protein. Identical amino acid residues are shaded.



FR-008
Nys
Amp
Candicidin -‘

NPP

Figure S5. Genetic organization of the four regulatory genes fscR1-fscR4 in
Streptomyces sp. FR-008 and syntenic clusters in different polyene
pathways. FR-008, FR-008 pathway in Streptomyces sp. FR-008; Nys,
Nystatin pathway in Streptomyces noursei ATCC 11455; Amp, amphotericin
pathway in Streptomyces nodosus; Sal, salinomycin pathway in Streptomyces
albus CCM 4719; Can, candicidin pathway in Streptomyces griseus; Npp, the
nystatin-like  Pseudonocardia polyene pathway in Pseudonocardia

autotrophica.



Methanol FR-008

Antimycin ntiyci - Antimycin
(0.1 pg/ml) (1 pg/ml) (10 pg/ml)

Figure S6. Sensitivity test of the indicator strain Rhodotorula rubra to antimycin.
One-hundred microliters of different concentrations of antimycin, prepared from a
stock solution, or 100 ul methanol (solvent control), was loaded into steel cylinders
positioned on the medium seeded with Rhodotorula rubra. FR-008, wild-type

Streptomyces sp. FR-008.
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Figure S7. Comparison of the relative expression of fscR1-fscR4 in the wild-type
strain during growth in YEME liquid medium. In this assay, RNA samples were
isolated at the indicated times, expression of hrdB, which encodes the major
sigma factor, was used as an internal control, the expression level of fscR1 at
each time point was arbitrarily set to 100, and the y-axis shows the fold change in
expression of each gene at the indicated times over the expression of fscR1.

Results are the mean (£=SD) from triplicate biological experiments.
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Figure S8.Temporal expression pattern of structural genes of the FR-008 pathway
in the wild-type Streptomyces sp. FR-008 strain cultured in YEME liquid medium.
RNA samples were isolated at the indicated times. Expression of hrdB, which
encodes the major sigma factor, was used as an internal control. The expression
level of each gene at 24 h was arbitrarily set to one. The y-axis shows the fold

change in expression level at the indicated times over the level at 24 h. Results are

the mean (= SD) from triplicate biological experiments.
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Figure S9. Replacement of an internal region of fscR2 from

Streptomyces sp. FR-008. The mutation in AfscRIl was confirmed by
PCR analysis.



A B
fscR3

FR-008 T—_

—> 3444
For 4440 Rev

aac(3)IvV

A fscR3  — I

——> 1619bp <
For Rev

Figure S10. Replacement of an internal region of fscR3 from

Streptomyces sp. FR-008. The mutation in AfscRIIl was confirmed by
PCR analysis.
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Figure S11. Deletion of the chromosomal region from fscR2 to fscR3

from Streptomyces sp. FR-008. The deletion in AfscR2-3 was

confirmed by PCR analysis.
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Figure S12. Deletion of the chromosomal region from fscR1 to fscR4

from Streptomyces sp. FR-008. The deletion in AfscR1-4 was
confirmed by PCR analysis.
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Fig. S13 fscR1-fscR4 exert different levels of control over structural genes in the
FR-008 pathway. RNA samples were isolated from Streptomyces sp. FR-008,
single mutation strains, and multi-mutation strains grown for three days in YEME
liquid medium. Expression of hrdB, which encodes the major sigma factor, was
used as an internal control. The expression level of each gene in the wild-type
strain was arbitrarily set to 100. The y-axis shows the fold change in expression
level relative to the control. Results are the mean (=SD) from six biological

experiments.
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FIG S14. Production of candicidin by cross-complemented variants of AfscR1. The
candicidin complex was extracted from strains grown on GS agar medium for 3
days before HPLC analysis. AfscR1 was complemented with fscR1, fscR2, fscR3, or
fscR4 as indicated. Top left panel, candicidin standard. Top right panel, wild-type
Streptomyces sp. FR-008 strain.
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Figure S15. Production of candicidin by cross-complemented variants of AfscR2.
The candicidin complex was extracted from strains grown on GS agar medium for 3
days before HPLC analysis. AfscR2 was complemented with fscR1, fscR2, fscR3, or
fscR4 as indicated. Top left panel, candicidin standard. Top right panel, wild-type
Streptomyces sp. FR-008 strain.
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Figure S16. Production of candicidin by cross-complemented variants of AfscR3.
The candicidin complex was extracted from strains grown on GS agar medium for 3
days before HPLC analysis. AfscR3 was complemented with fscR1, fscR2, fscR3, or
fscR4 as indicated. Top left panel, candicidin standard. Top right panel, wild-type

Streptomyces sp. FR-008 strain.
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Figure S17. Production of candicidin by cross-complemented variants of AfscR4.
The candicidin complex was extracted from strains grown on GS agar medium for 3
days before HPLC analysis. AfscR4 was complemented with fscR1, fscR2, fscR3, or
fscR4 as indicated. Top left panel, candicidin standard. Top right panel, wild-type

Streptomyces sp. FR-008 strain.
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Figure S18. Production of candicidin by cross-complemented variants of AfscR2-3.
The candicidin complex was extracted from strains grown on GS agar medium for 3
days before HPLC analysis. AfscR2-3 was complemented with fscR1, fscR2, fscR3,
or fscR4 as indicated. Top left panel, candicidin standard. Top right panel, wild-type
Streptomyces sp. FR-008 strain.
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Figure S19. Production of candicidin by cross-complemented variants of AfscR1-4.
The candicidin complex was extracted from strains grown on GS agar medium for 3
days before HPLC analysis. AfscR1-4 was complemented with fscR1, fscR2, fscR3,
or fscR4 as indicated. Top left panel, candicidin standard. Top right panel, wild-type

Streptomyces sp. FR-008 strain.
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Figure S20. Transcription of FR-008 pathway genes in AfscR2-Com. g,
RNA samples were isolated from Streptomyces sp. FR-008 and its
derivatives grown for three days in YEME liquid medium. (A) Regulatory
genes. (B) Structural genes. Expression of hrdB, which encodes the major
sigma factor, was used as an internal control. The expression level of each
gene in the wild-type strain was arbitrarily set to 100. The y-axis shows the
fold change in expression level relative to the control. Results are the mean
(x=SD) from six biological experiments. Primers for regulatory genes were
designed to an undeleted portion of the coding sequence.
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Figure S21. Transcription of FR-008 pathway genes in AfscR1-Comi g, RNA
samples were isolated from Streptomyces sp. FR-008 and its derivatives grown
for three days in YEME liquid medium. (A) Regulatory genes. (B) Structural
genes. Expression of hrdB, which encodes the major sigma factor, was used as
an internal control. The expression level of each gene in the wild-type strain was
arbitrarily set to 100. The y-axis shows the fold change in expression level
relative to the control. Results are the mean (ZSD) from six biological
experiments. Primers for regulatory genes were designed to an undeleted portion

of the coding sequence.



