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Table S1. Plasmids and strains used in this study.

. . . . R f
Strains/plasmids Descriptions eference/
Source
E. coli strains
DH5a General cloning Commercial
source
S17-1 Intergeneric conjugal transfer Kieser T, 2000

Streptomyces strains
CB00271
CB00271::AchmO

Plasmids
p0J260
pXY5001

Producing strain of chalkophomycin
ChmO gene replacement mutant of CB00271

E. coli vector, nonreplicating in Streptomyces, Am®
p0J260-based plasmid for chmO inactivation, Am®

This study
This study

Kieser T, 2000
This study
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Table S2. Primers in this study.

Primers

Sequences (5°-3”)

Function

NRPS1.1-Up-F*
NRPS1.1-Up-R*
NRPS1.1-Tsr-F*
NRPS1.1-Tsr-R*
NRPS1.1-Dn-F*

NRPS1.1-Dn-R*

pYZNRPSI1.1F
pYZNRPSI1.1IR

GCGGCCGCGGATCCTCTAGAGC
GGCACAGGGCGAG
GAATGTGAACACACCTCGCGCA
CCCC
TGCGCGAGGTGTGTTCACATTC
GAACGGTCTCTGC
GGGCCAACTGATTTATCGGTTG
GCCGCGAGA
GCCAACCGATAAATCAGTTGGC
CCGCCG
ACGACGGCCAGTGCCAAGCTT
CCTGCCGACGAACTCGA

CCGCGCTTCGTCGATCTG
TCCAGCAGCACCCCGAC

Construction of
knockout plasmid for
chmO

confirmation

of mutant AchmO

* The red-labeled nucleic acid sequence is the overlapping region with pOJ260 and the

homology arm.
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Figure S1. Identification of three sets of homologous proteins of GrbED from S. sp. CB00271,
using query sequences
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Figure S2. Phylogenetic analysis of ChmQ with other known methyltransferases.
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Figure S3. Alignment of the adenylation domain of ChmL predicted for activation of L-

-specific adenylation domains from megapolibactins

-graminine

th other L
and gladiobactin/plantaribactin.
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Figure S5. Sequence alignment of the R” domain of ChmL from S. sp. CB00271 and
Streptomyces sp. MNU77.

1 10 29 39 19 5o o 70 89 9
mnu77 SAETGVDGAESDIAVIAMEGRFPGAPSLRDFWELLREGRDSIRPVSDGDF LAAGGAESRLGDPNHVRVECTLEEPELFDAEFFGIKPAEAE

RO
consensus>50 msaetgvdgaesdiaviamegrfpgapslrdfwellregrdsirpvsdgdflaaggaesrlgdpnhvrvectleepelfdaeffgikpaeae

100 110 120 130 140 150 160 170 180

mnu77 LLDPQHRVF IECAHHVLEQAGWVP GROEGTIVGVYAGASASQYYLDHVYPS IARRPGTVDGF IGSVANAGSALATRVSYLLNLTGPSVAVQTA
2T Y
consensus>50 lldpghrvfiecahhvlegqagwvpgrgegtvgvyagasasqyyldhvypsiarrpgtvdgfigsvanagsalatrvsyllnltgpsvavgta

190 200 210 220 230 240 250 260 270

mnu77 CSTSLVAVHLACQDLLNYQCDLALAGGSTVNPAARLGYQFVPGGPFSPDGHCRPYSSDAAGMSPGDGVGVVLLKRLSDALADGDHIRAVIKG
D P
consensus>50 cstslvavhlacgdllnygcdlalaggstvnpaarlgyqfvpggpfspdghcrpyssdaagmspgdgvgvvllkrlsdaladgdhiravikg

280 230 300 310 320 330 340 350 360

mnu77 SAVNNDGARKIGF TAPSVQGQURDVIVAAQAMAGVIADAIGYVEGHGTATPVGDP IEVSALTEAFASTIORIGE CVLGSVESNLGHLDAAAGT
2T Y
consensus>50 savnndgarkigftapsvgggrdvivaagamagvtadaigyveghgtatpvgdpievsaltkafasttdrtgfcvligsvksnlghldaaagi

370 380 390 aoo a1o0 azo 430 aao0 aso a60
mnu77 AGLIKTVLALENELIPATLHYAGPNPLIDFDASPFVVSGTAREWPRSPVPRLAGVSSFGVGGTNAHIVLAEAPARTAPLPSGRPEAVLLSAA
RO
consensus>50

a70 480 as0 500 510 520 530 540 550
mnu77 GPGALAELGDALREEVSRNTIAVDVADLAHTLQRGRRPRRARRALVVSSGELAEALRHPASGVHGD TGGTPROVAFLYPGAGSQYQRMGQRL
RO

consensus>50 gpgalaelgdalreevsrntavdvadlahtlgrgrrprrarralvvsstgelaealrhpasgvhgdtggtprdvaflypgagsgyqrmggrl

560 570 580 590 600 610 620 630 6a0
mnu77 YENHPVYRREMDRCARIVASAGDVDLLGVLYPPGDAAPNRENIDVPDGRYARILATEWSLTALLASWGIRPSVMIGHSLGEYTARCVAGVMD
21 Y
consensus>50 yenhpvyrremdrcarivasagdvdllgvlyppgdaapnrenidvpdgryaailatewsltallaswgirpsvmighslgeytaacvagvmd

650 660 670 680 690 700 710 720 730

mnu77 PEEALPLVMTRERLIRKAGGLILSVLLDEADVVGHLLP GISLAGVNAPGMCTVSGRADATILOLEKNLIEKGIDOHRLRTP GAVESAALDPVL
2T Y
consensus>50 peealplvmtrerlirkaggltlsvlldeadvvghllpgtslagvnapgmctvsgradailgleknliekgidghrlrtpgavhsaaldpvl

740 750 760 770 780 790 800 a10 az0
mnu77? DELREAVGRVILREPSVPVLSGLIGRPLTADEARDPEYWVRHIREPVRFRACLEALPTDRPPVLLEAGPSGGLVKLAQY I LGDAAVEERCENHY
RO e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e aaa.. ITASAVRI

consensus>50 delreavgrvtlrepsvpvlsgltgrpltadeardpeywvrhtrepvrfraclealptdrppvlleagpsgglvklagytlgdaavTASAVR

a30 840 850 860 870 880 EED] %00 510 920
mnu77? HAFAEERDERVLLNAVARMWTHGVEVDWEAVREBRP GREVP LPGYPFQRRPFWVERVDPLTPPEPEFIEBVSLTARVWSGSGLP RPFACEER
RO HAFAEEBDERVLLNAVARMWTHGVEVDWEAVRE[ERP GRINWVP LPGYPFQRRPFWVERVDPLTPPEPERIEBMVS LTARVWSGSGLP RPEAGHNN

consensus>50 HAFAEEnDpRVLLNAVARMWTHGVEVDWEAVREJARPGRmVPLPGYPFQRRPFWVERVDPLTPPEPEPIE#VSLTARVWSGSGLPRPPAGrsp
930 940 950 960 970 980 990 1000 1010

mnu77? EEN SN T S N P S PEE ts P EAAS PD TVLVV LGESALODPPAGLLGADGGRCVTVRFADGF SSPGPG S Y|
RO e e e e et e e eaa e TSPEAMASPDTVLVVLGHESALQDPPAGLLGADGGRCVTVRFADGF SSPGPGS Y]

consensus>50 gsltspdprtspdprtspgsgaptesrtspdpgastdsgTSPEALASPDTVLVVLGrSALQDPPAGLLGADGGRCVTVRFADGFSSPGPGSY

1020 1030 1040 1050 1060 1070 1080 1090 1100
mnu77 [RLDPARPDDVRALVARLWPGGAAGAGVRVLDLGSAAGPADPLRE ESGLFADALLSALGEGAEPPRTVVVSHGAFALTGEDSPPERRLVHG]
RO RLDPARPDDVRALVARLWPGGAAGAGVRVLDLGSAAGPADP LREANWESGLFADALLSALGEGAEPPRTVVVSHGAFALTGEDSPPERRLVHG

consensus>50 RLDPARPDDVRALVARLWPGGAAGAGVRVLDLGSAAGPADPLREAKESGLFADALLSALGEGAEPPRTVVVSHGAFALTGEDSPPERRLVHG

1110 1120 1130 1140 1150 1160 1170 1180 1190
mnu77? PAGRRPEGHEEAP VTAVD LGEPLS GHVDDAVWRLLLGE LRSAGEBASTVAFRGGRRWVAATP VIEPJAGLGALPRGWV VP GALRAPMLP YAS|
RO PAGRRPINGE¥IEAP VTAVD LGEPLSGHVDDAVWRLLLGELRSAGHASTVAFRGGRRWVAATEP VTEPHAGLGALPRGWV VP GALRAPMLP YAS|

consensus>50 PAGRRP§GapgAPVTAVDLGEPLSGHVDDAVWRLLLGELRSAGAASTVAFRGGRRWVAATVPVTEPaAGLGALPRGWVVPGALRAPMLPYAS

1200 1210 1220 1230 1240 1250 1260 1270 1280
mnu77 [FLSGAFGGAVTISESAVTTEGARPGLLRSLGGG. SDPSETLAQLGELWREIRAAEPFGAVVLIDPPEDRPSVERSLVSSFAEACEREAAAAEG
RO FLSGAFGGAVTISESAVTTEGARPGLLRSLGGGANSDP SET LABLGE LWREIRAREPFGAVVLIDPPEDRPSVERSLVSSFAEACHEAAAAE G

consensus>50 FLSGAFGGAVTISESAVTT#GARPGLLRSLGGGAVSDPSETLArLGELWRhRAAEPFGAVVLIDPPEDRPSVERSLVSSFAEACVEAAAAEG
1290 1300 1310 1320 1330 1340 1350 1360 13790 1380

mnu77? LPWRLLRWRHRAPGS|TPVDGSEEAVVRRGADALAAALGATGHP VLTV TVP G TGN el LN e N S R R T
RO LPWRLLRWRHRAPGSTPVDGSEEAVVRRGADALAAALGATGHP VL TV TV P G TGPy

consensus>50 LPWRLLRWRHRAPGSTPVDGSEEAVVRRGADALAAALGATGHPVLTVIVPGTGttgpaapgpvppetgggslppgdngrarpplstpyakpr

1390 1400 1410 1az20 1a30 1a40 1as50
mnu77 NDVERRVIEIWREALGLDDIGVDDNFFELGGESLLLMRVVAQLREQFAVNMSIROLY INDRLTVSGIATVLEEKTE
L PP
consensus>50 ndverrvteiwrealglddigvddnffelggeslllmrvvaglreqfavnmsirglyindrltvsgiatvleektp
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Figure S6. Phylogenetic analysis of chm gene cluster from S.

identified chm-type gene clusters from the public databases.
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NPDCO59907. ctg-0070. regicn001
NPDCO59178. c1g—-0003. region001
NEDCOSIITO. e Lg-0021. region001
NPDCOAT562. c1g—0010. region001
NPDCOGO148. c1g—0059. region001
TSRI0261region: LISYOI000001
NPDCOS9908. c1g-0060. region001
NPDCO55213. e1g-0001. region001
CBO02TLregion: CPO61072
Chm Gene cluster
NPDCOS8E11. ¢ 1g-0020. region00]
NPDCOS8510. e1r—0073. region001
NPDCO58528. c1e—0045. region001
TUl0region: JAHDTIO10000004
NPDCOS960Y. c1g-0085. regiond0]
RNPDCOS7200. 212-0074. region001
NBC-01576. region022: CP109347
NPRCOS94SL. e1g-0002. region001
NPDCOSSIBL. ctg—0094. region001
NPDCOSE11A. e1g-0052. region001
ROOTB3region: LMGXO1000012
ROOT1295region: LMELO1000012
SP. OR3region: NTHBO1000052
NPDCO20719. c1g—0001. region001
NPDCO20737. c1g-0001. region002
TSRT0395region: NZ_LTPEO1000001
NEC-01654, region022: CP109252
NPDCO59793. c1g-0001. region002
NPDCOSYTY0. ¢ Lg—0072. regiond0]
NPDCOY1372. etp—0069. region001
NPDCO90128. e1g—0020. region001
NPDCOS9BRS. c1g-0027. region00l
AnulatusAC569 RSS891
NPDCO17462. c1g-0009. region003
NPDCO15543. crg— 0002 xemonl)bﬂ
VUWlregion “POSON
NPDCI2TITY. cLg OOnﬁ. region001
NPDC020330. e1g-0003, region003
NPDCO20328. ¢ 1g-0038. region001
MMBLI1-lregion: CPLITT09
NPDC127033. ¢ tg-0020. region001
NPDCOZ0965. ctg-0002. region004
APDCOSYET0. ctg-0129. regiond01
ATCC11523region: CMO03601
XPDCO51560. ctg-0044. region001
APDCOBO1TY. c1g-0088. regiondD]
NPDCO55341. ¢Lg-0001. reglon00T
NBC-01739. region014: CP109125
CP107823
CP107857
CP109256
CP109387
region001
region001

XBC-01543. region022:
NPDCO56T64. ctg-0061.
NPDCO56332. ctg-0076.
APDCO59191. ctg-008Y. regiond0]
\P’DCUJSIIE ctg-0001, region001
3. region001
6. region001
CBD?lI'wcgmn LIVEQ 1000001

NPDCOTBO44. ¢ Lg-0006, region001
NPDCOBR15Y. ¢tg-0006. region001
NPDCOBT863. ctg-0004. region001
NPDCOBTS67. ctg-0005. region002
APDCO48528. clg 0012, region001
\PDCU4994E clg I)UD'E region001
+ CP108651
CP108670
CP109400
Cr109515
CPLO8610
rezion001
region001
region001
region001
region001
CP108726
region005
reglon001
reglon001
region001
region001
reglon002
CP109490
Cr1o9191
region001
region001
region001
region001

NBC_01523. region015:
NBC_01419. region023:
NBC 01134, region014:
NPDCO53725, cta-0004,
NPDCOBO151. ¢1g-0060.
NPDCO58133. etg-0011,
NPDCO58422, ctg-0080,
NPDCO51645. clg-0013.
NBC_00990, region0]2:
XPDCOBTTR3. ctg-0001.
NPDCO2T484. c1g-0005.
APDCOBR16GS. ¢Lg 0004,
NPDCOBS25. ctg-0061.
NPDCO5L ctg-0004.
NPDCO51538. Ly 0011,
NBC_01437. region014:
NBC 01136. region023:
NPDCOBELTT. ctg-0001.
NPDCO51983. ctg-0052.
NPDCOBR124. ctg-004Y,
NPDC059255. ctg-0012,
XPDCO58096. ctg-0002. region003
NPDCOSGYRT. ¢1g-0023, region00]
S1D505region: JAAGMKO10000499
NPDCOSYG64. ¢ tg-0058. region00]
SIDL0689region: JAAGLED1000008T
YINMOOOOlregion: CPOSG102
51D9598region: NZ_JAAGNHOLO00093 |
SIDT903region: JAACMSO10000266
NPDC127602. ctg-0061. regionD01
CS057region: NZ KZ195572
XPDCOISOT5. ctg-0044. regiond01
MNUTTregion: JXUQOZ000001
NPDCOSYTT4. cLg-0001. regionD02

NPDC0521 1. etg-0002. region001
NWPIC052115. cLg 0012, regiond02
NIC-00893region: JAPEOVOTOI00001
APIC025872. ctg-0020. region001

\HC 13458region: RIKOTO00001
NPICO48515, ctg-0011. region00]
APRCO04664, ¢ 1g-0042, region001
NPIO002469. 0tg-0001. region003
NPDO0059TZ. c1g-0045. region(0]
NPRCOSTETH. ¢ty 0037, regiond0]
SID721region: NI WWHLO10O1168
Leptzen flaviverrocosa CGICC 4. 578
Lealzes [flaviverroeose DSH A1664

MY Aot inosymicna safarcase NPDCO0B24T., ctg-0006. region001
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sp. CB00271 and 116

cobatancase NPDC023804. ctg-0009. region002
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