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10 20 0 ar 50 &0 70 0 an 100 110 120 130
1 GAGCTCGTAGGCGGTTTGTCGCGTCEGCCGTGAAAACCTGCCGETTAACGETGGECGTGCEGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATTCCTGETGTAGCGGTGAAATGCGCAGA
2 GAGCTCGTAGGCGGTTTGTCGCGTCGGCCETGAAAACCTGCCGCTTAACGGTGGGCGTGCEGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGEAATTCCTGGTGTAGCGGTGAAATGCGCAGA
3 GAGCTCGTAGGCGGTTTGTCGCGTCGECCGTGAAAACCTGCCGCTTAACGGTGGGECGTGCEGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGA

140 150 160 170 180 190 200 210 220 230 240 250 260
1 TATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCGCTAGGTGTG
2 TATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAMACGETGEGCEGCTAGGTGTG
3 TATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAMACGGTGGECGCTAGGTGTG

270 280 290 310 320 330 340 0 360 370 3

1 GGGACTGTTTCCACGGTTCCTGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGEGGAGTACGGCCGCAAGGCTAAAACTCAMAGGAATTGACGGGGEGCCCGCACAAGCGGCGGAGCATGTGGATTAATT
2 GGGACTGTTTCCACGGTTCCTGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGEGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGLACAAGCGGCGGAGCATGTGGATTAATT
3 GGGACTGTTTCCACGGTTCCTGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGEGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATT

400 410 420 430 440 450 450 470 L 450 500 510 520
1 CGATGCAACGCGAAGAACCTTACCTGGGTTTGACATGCACAGGATCGCCCCTGAGAGBGGETTTCCCTTGTGGCCTGTGTGCAGGTGETGCATGGCTGTCGTCAGCTCGTGTCGTGAGATEGTTGGGTTAA
2 CGATGCAACGCGAAGAACCTTACCTGGETTTGACATGCACAGGATCGCCCCTGAGAGEGGETTTCCCTTGTGGECCTGTETGCAGGTGGETGCATGGCTGTCGTCAGCTCEGTGTCGTGAGATEGTTGGGTTAA
3 CGATGCAACGCGAAGAACCTTACCTGGGTTTGACATGCACAGGATCGCCCCTGAGAGEGGGETTTCCCTTGTGGCCTGTGTGCAGGTGETGCATGGCTGTCGTCAGCTCEGTGTCGTGAGATETTGGGTTAA

540 E 560 570 5 ] 600 610 630 640 !
1 GTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCACGTGATGGTGGEGACTCGCAGGAGACTGCCGGEGETCAACTCGEAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGCCCAGGE
2 GTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCACGTGATGGTGGEGACTCGCAGGAGACTGCCGGGGTCAACTCGEAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGCCCAGGE

3 GTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCACGTGATGGTGGEGACTCGCAGGAGACTGCCGGGGTCAACTCGEAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGCCCAGGE

670 680 700 710 720 7 0 7
1 CTTCACACATGCTACAATGGCTGGTACAGAGGGTT|GCGATACCGTGAGGTGEAGCGAATCCTTAAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGLCTAGTAATCE
2 CTTCACACATGCTACAATGGCTGGTACAGAGGG T|T|GCGATACCGTGAGGTGEAGCGAATCCTTAAAGCCGGTCTCAGTTCGEATCGGGGTCTGCAACTCGACCCCGTGAAGTCGEAGTCGCTAGTAATCE
3 CTTCACACATGCTACAATGGCTGGTACAGAGGGT|GGCGATACCGTGAGGTGEAGCGAATCCTTAAAGCCGGTCTCAGTTCGGATCGGEGTCTGCAACTCGACCCCGTGAAGTCGEAGTCGCTAGTAATCG

740 750 770 7

700 00 810 820 B30 840 850 660 a70 580

1 CAGATCAGCAGTGCTGCGGTGAATACGTTCCCGEGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCATGGCCCAACCGGTTC 882
2 CAGATCAGCAGTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCATGGCCCAACCGGTTE 652
3 CAGATCAGCAGTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCATGGCCCAACCGGTTC 662

FIG S1 Alignment of Saccharopolyspora sp. KY3, KY7 and KY21 16S rDNA
sequences. The alignment was performed with Clustal Omega (v1.2.4) and the figure was
generated by SnapGene Viewer (v4.2.11). The difference between KY21 to strains KY3
and KY?7 is indicated with a black arrow and a box at position 685.
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FIG S2 Schematic of synthetic artificial operons. (A) The operon consisting of kyaR1,
encoding a Streptomyces antibiotic regulatory protein (SARP), and kyal, encoding a PE-methyl
transferase that provides resistance — the homologues of cinR1 and cinorf10 respectively. (B)
The operon carrying genes kyaN to kyaH as an EcoRI/Xbal fragment. These genes are
expected to be essential for kyamicin biosynthesis.



FIG S3 Activation of kyamicin biosynthesis in KY3 and KY7. The pEVK4 vector containing
kyaR1 and kyal results in a zone of inhibition, corresponding to the production of kyamicin, in
contrast to the pGP9 empty vector control or the wildtype strain. (A) Activation of kyamicin
production in KY3, and (B) in KY7 strains.
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FIG S4 Dissection of the contribution of kyaR1 and kyalL to kyamicin BGC
activation. Overlay bioassays were carried out with B. subtilis EC1524 and agar plugs
were taken adjacent to the central streak and analysed by UPLC/MS. The pEVK12
vector containing only kyalL does not result in a zone of inhibition. The pEVK13 vector
containing only kyaR1 results in a zone of inhibition, corresponding to the production of
deoxykyamicin only. Expression of both pEVK12 and pEVK13 results in a zone of
inhibition, corresponding to the production of both kyamicin and deoxykyamicin. Images
and LC traces are representative of at least three biological repeats. (A) Extracted ion
chromatograms are shown where m/z = 899.36 (M + 2H]J?*). (B) Extracted ion
chromatograms are shown where m/z = 891.36 ([M + 2H]?").
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FIG S5 Kyamicin fragmentation. Following reduction to remove methyllanthionine bridges,
kyamicin was subject to MALDI-ToF tandem MS, giving the complete y ion (NH;*) series. (A)
Structure of reduced kyamicin and the y; — y,5 ion series. (B) MALDI-ToF tandem MS spectrum
with the y ion series indicated with dashed red lines.
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FIG S6 Kyamicin NMR Spectra. (A) IH NMR spectrum. (B) TOCSY spectrum. (C)
NOESY spectrum. (D) HSQC spectrum.



TABLE S1 Recipes for liquid screening media. Quantities of components are given in g/L. SM = screening media.
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TABLE S2 Putative NMR assignments. ND = not determined.

Amino Acid  Position SH sC Amino Acid Position S6H 6C
1-Cys NH. ND - 12-Phe NH ND -
a ND ND a ND ND
B ND ND B ND ND
2-Ala NH 8.00 - y - ND
a 424 486 5 717 1293
B 1.19  20.9 g 2o, 1286
3-Ser NH 8.54 - o ' 127.0
a 522 543 | 13-Ala NH 7.42 -
B 376 ND a 464 541
4-S-Abu NH 7.83 - B 1.19 18.6
a 438 60.8 | 14-Cys NH 8.80 -
B 3.29 480 a 324  56.9
2.74
y 111 19.1 B oea 357
5-Cys NH 9.02 - 15-HO-Asp  NH 7.17 -
a 430 55.4 o 453 586
2.60 B 430 724
230 39S OH 3.82 -
6-N-Ala NH 7.81 - 16-Gly NH 7.48 -
a 495 558 o jzgé 58.7
3.76 17-Ser
B 2es 044 NH 8.36 -
7-Ala NH ND - a 500 53.8
z ND ND ou sm o
B 1.18 194 | 18-S-Abu NH 8.47 -
8-Gly NH ND - a 362 562
o ND ND B 1.85 249
9-Pro o 3.98 614 Y ND ND
1.63 19-Lys
B 1gs 292 y NH ND -
y ND ND a ND ND
S 3.62 46.9 B ND ND
10-Phe NH ND - y ND ND
a ND ND 5 ND ND
B 297 36.2 € ND ND
y - ND NH ND -
5 729 1288 COOH - 10.22
€ 129.4
o T 1067
11-S-Abu NH ND -
a ND ND
B ND ND
y ND ND




