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Figure S1. Impact of the nutrient environment on oxytetracycline production in strains
of S. rimosus. Production by strains ATCC 10970 and HP126 in complex starch-based
medium (A). Production by strain ATCC 10970 in minimal medium with different sugars as
carbon source (10 g L"). The data represent the final oxytetracycline titer at the end of
cultivation after 120 h. n=3. The complex starch-based medium did not appear to be optimal
for the planned systems biology analyses (A). It could not be ruled out that the two strains
would use the contained proportions of soybean meal and corn steep liquor differently, which
would have significantly complicated the interpretation of the multi-omics data (Glaser, et
al., 2021). Therefore, a minimal, fully defined medium was desired for the subsequent
investigations, which, additionally, could visualize the phenotypic differences between the
strains (Kohlstedt, et al., 2014). A mineral medium, containing a limiting amount of
phosphate to trigger the formation of oxytetracycline (McDowall, et al., 1999), was tested for
this purpose. The basic salt mixture was amended with nine different sugars as the sole
carbon and energy source to identify the most suitable set-up: five hexoses (galactose,
glucose, fructose, fucose, rhamnose), two pentoses (arabinose, xylose), a sugar alcohol
(mannitol), and a disaccharide (maltose). Test tubes, filled with 1 mL medium, were used to
screen for the substrate that enabled best production in the wild type (B). Notably, the strain

produced measurable amounts of oxytetracycline on all tested carbon sources, revealing a
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broad substrate spectrum. The highest titer (17 mg L") was observed on mannitol. It was
almost twice as high than that achieved on the hexose sugars. In comparison,
oxytetracycline formation on the two pentoses and maltose was even smaller (between 1
and 2 mg L"), indicating a substantial impact of the carbon source on production efficiency.
Based on the outcome, mannitol appeared most suitable. A test tube culture with strain
HP126 on mannitol-based medium yielded 200 mg L' oxytetracycline, almost ten-old more
than observed for the wild type. Obviously, the minimal medium with the sugar alcohol
reflected the different production performance of both strains very well, as desired for the
planned systems biology comparison. This medium was therefore selected for the further
studies. Generally, all test tube and shake flask cultures revealed excellent reproducibility

(Fig. 2).
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Fig. S2: Heatmap of the sample-to-sample distances. The read count data were fed to
DESeqg2 (Love, et al., 2014) to calculate normalized read counts. After regularized log
transformation with blind dispersion estimation enabled, the sample to sample distances
were calculated and used for hierarchical clustering, which in turn was visualized using
pheatmap (Kolde, 2019). Samples were taken from cultures of S. rimosus ATCC 10970
(R7), its mutagenized oxytetracycline-overproducing derivative HP126 (HP) and the chassis

strain HP126 Dv3 (DV3) after 24 h. n=3.
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Fig. S3: Statistical evaluation of gene expression profiles using PCA. For the
calculation of normalized read counts, the raw read count data were processed by DESeq2
(Love, et al., 2014), including regularized log transformation (with blind dispersion estimation
enabled). Subsequently, PCA was performed and visualized using ggplot2 (Wickham, et al.,
2016). Samples were taken from cultures of S. rimosus ATCC 10970 (R7), its mutagenized

oxytetracycline-overproducing derivative HP126 (HP) and the chassis strain HP126 Dv3

(DV3) after 24 h. n=3.



Table S1. Copy number of the genes related to major catabolic and anabolic

processes in S. rimosus ATCC10970, S. rimosus HP126, and S. rimosus HP126 Av3.

Locus tag

SRIMR7_00075
SRIMR7_00465
SRIMR7_01150
SRIMR7_01250
SRIMR7_01375
SRIMR7_01380
SRIMR7_01385
SRIMR7_01390
SRIMR7_01685
SRIMR7_01690
SRIMR7_01695
SRIMR7_01705
SRIMR7_01710
SRIMR7_01715
SRIMR7_01720
SRIMR7_01725
SRIMR7_01730
SRIMR7_01735
SRIMR7_01755
SRIMR7_01770
SRIMR7_01780
SRIMR7_02325
SRIMR7_02330
SRIMR7_02335
SRIMR7_02340
SRIMR7_02465
SRIMR7_04875
SRIMR7_04995
SRIMR7_05100
SRIMR7_05295
SRIMR7_05325

SRIMR7_05610

S. rimosus
ATCC10970

1

S. rimosus

HP126

S. rimosus
HP126 Av3
3

3

Locus tag

SRIMRY7_15495
SRIMR7_15825
SRIMR7_15845
SRIMR7_15860
SRIMR7_16410
SRIMR7_17940
SRIMR7_17945
SRIMR7_17965
SRIMR7_17990
SRIMR7_19730
SRIMR7_19930
SRIMR7_19935
SRIMR7_19940
SRIMR7_19945
SRIMR7_19950
SRIMR7_19955
SRIMR7_19980
SRIMR7_19995
SRIMR7_20000
SRIMR7_20005
SRIMR7_20065
SRIMR7_20070
SRIMR7_20075
SRIMR7_20240
SRIMR7_20475
SRIMR7_20795
SRIMR7_21110
SRIMR7_21835
SRIMR7_22050
SRIMR7_22055
SRIMR7_22885

SRIMR7_24605

S. rimosus
ATCC10970

1

S. rimosus

HP126

S. rimosus

HP126 Av3



SRIMR7_05615
SRIMR7_05635
SRIMR7_06020
SRIMR7_06025
SRIMR7_06025
SRIMR7_06120
SRIMR7_06215
SRIMR7_06225
SRIMR7_06230
SRIMR7_06375
SRIMR7_06390
SRIMR7_06735
SRIMR7_07215
SRIMR7_07225
SRIMR7_07230
SRIMR7_07380
SRIMR7_07795
SRIMR7_07925
SRIMR7_08140
SRIMR7_08540
SRIMR7_08835
SRIMR7_08950
SRIMR7_08965
SRIMR7_08975
SRIMR7_09750
SRIMR7_10025
SRIMR7_10030
SRIMR7_10780
SRIMR7_11575
SRIMR7_12260
SRIMR7_12275
SRIMR7_12355
SRIMR7_12435
SRIMR7_12505
SRIMR7_12515
SRIMR7_12720
SRIMR7_12920

SRIMR7_13195

SRIMR7_24710
SRIMR7_24715
SRIMR7_25115
SRIMR7_26275
SRIMRY7_26445
SRIMR7_26985
SRIMR7_27360
SRIMR7_27805
SRIMR7_28170
SRIMR7_28180
SRIMR7_28185
SRIMRY7_28265
SRIMRY7_28620
SRIMR7_28630
SRIMR7_28795
SRIMR7_28900
SRIMR7_30070
SRIMR7_30080
SRIMR7_30085
SRIMR7_30415
SRIMR7_30820
SRIMR7_30825
SRIMR7_30830
SRIMR7_30975
SRIMR7_31105
SRIMR7_31425
SRIMR7_31430
SRIMR7_31435
SRIMR7_31450
SRIMR7_31460
SRIMRY7_31465
SRIMR7_31470
SRIMR7_31475
SRIMR7_31480
SRIMRY7_32025
SRIMR?7_32870
SRIMR7_32880

SRIMR7_33195



SRIMR7_13285
SRIMR7_14050
SRIMR7_14055
SRIMR7_14170
SRIMR7_14185
SRIMR7_14190
SRIMR7_14680
SRIMR7_14740
SRIMR7_15080
SRIMR7_15085
SRIMR7_15090
SRIMR7_15095
SRIMR7_15400
SRIMR7_15450

SRIMR7_15455

SRIMRY7_33295
SRIMR7_33660
SRIMR7_34075
SRIMRY7_34480
SRIMRY7_35385
SRIMR7_35410
SRIMR7_35475
SRIMR7_35990
SRIMR7_36105
SRIMR7_36875
SRIMR7_36930
SRIMRY7_36935
SRIMR7_37900
SRIMR7_37925

SRIMR?7_38290



Table S2. BlastP identification of morphology regulators and their expression levels in S. rimosus

HP126 and S. rimosus HP126 Av3, compared to the wildtype as a control.

Locus tag

SRIMR7_32110
SRIMR7_32115
SRIMR7_18635
SRIMR7_33170
SRIMR7_04185
SRIMR7_02675
SRIMR7_38650
SRIMR7_34105
SRIMR7_06305

SRIMR7_34105

SRIMR7_02540

SRIMR7_04760

SRIMR7_04765

SRIMR7_27140

SRIMR7_10240

SRIMR7_35510

SRIMR7_12080

SRIMR7_12085

SRIMR7_21445

Annotation

Hypothetical protein
Hypothetical protein
Hypothetical protein
Hypothetical protein
Hypothetical protein
Hypothetical protein
Hypothetical protein
Sporulation and cell division
protein

Sporulation and cell division
protein

Sporulation and cell division
protein

Major membrane protein |

Major membrane protein I

Major membrane protein Ill

Major membrane protein

Bifunctional (p)PPGpp

synthase/hydrolase, relA

Hypothetical protein
Transglutaminase-activating
metalloprotease
Transglutaminase-activating
metalloprotease
RNA  polymerase sigma

factor, sigX

Homolog and
identity [%]

Chaplin, SRIM
Chaplin, SRIM
Chaplin, SRIM,
Chaplin, SRIM
Chaplin, SRIM
Chaplin, SRIM
Chaplin, SLAV, 46.25
ssgA, SALB, 97.81

ssgA, SRIM

SsgA, SCO, 43.9

Cyclic nucleotide-binding
domain-containing protein,
SRIM
Cyclic nucleotide-binding
domain-containing protein,
SRIM
Cyclic nucleotide-binding
domain-containing protein,
SRIM
Cyclic nucleotide-binding
domain-containing protein,
SRIM
Bifunctional (p)PPGpp

synthase/hydrolase. SCO,
68.62

bldB, SALB, 46.1
Metalloprotease, SALB, 62.7

Metalloprotease, SALB, 60.55

bldN, SALB, 84.3

S. rimosus S. rimosus
HP126 Av3
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