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Table S1. Primers used in this study.

Primer Nucleotide Sequence (5'-3") Function (Reference)

ptmnl-S CCGGGCTGGACATCCGGGCGGAC PCR targeting ptm/ptnT1

ptmnl-AS GGATGGCGCAGAGCAGGAGGTC PCR targeting ptm/ptnT1

ptmn2-S CTGCTCCCCCGCCGCCACC PCR targeting ptm/ptnT2

ptmn2-AS CGTAGTACGGCGAGGCGTGC PCR targeting ptm/ptnT2

ptm3-S TATCTGCTCGACGGCAGGCTCGAC PCR targeting ptmT3

ptm3-AS TTGGCCCAGGTCCGCAGATCGTT PCR targeting ptmT3

ptmnT4mix-S CTGBTSCACGACGAYVTSATGGAC PCR targeting ptm/ptnT4

ptmnT4mix-AS ~ GCCSAKBABGTCGTCSRYVWDYTGGAA  PCR targeting ptm/ptnT4

16SrRNA_for AGAGTTTGATCCTGGCTCAG Phylogenetic Analysis

16SrRNA rev ACGGCTACCTTGTTACGACTT Phylogenetic Analysis

recAfor TAATACGACTCACTATAGGGCCGCRCTC  Phylogenetic Analysis
GCACARATTGAACG

recArev GCTAGTTATTGCTCAGCGGCGTCGGGGT  Phylogenetic Analysis
TGTCCTTSAGGAAG

rpoB-2 CATCGACCACTTCGGCAAC Phylogenetic Analysis

ActRpoB3303R GAANCGCTGDCCRCCGAACTG Phylogenetic Analysis*

trpBfor TAATACGACTCACTATAGGGGCGCGAGG Phylogenetic Analysis
ACCTGAACCACAC

trpBrev GCTAGTTATTGCTCAGCGGCATGGCCGG  Phylogenetic Analysis
GATGATGCCC

ptmT1for GACATCGAGGGGCATGGGAAGG Sequencing

ptmT1rev GTCAATCCGGAGACCGGGGTAC Sequencing

ptmT2for CTTGTGGGCGTCCAGGAAGGAG Sequencing

ptmT2rev CCACGAACGACAACAACAGTTGCG Sequencing

ptmT2mid GATGTGTGCGTTGGTGCTGG Sequencing

ptmT3for CATCTGGCGCGACAACCGCATTG Sequencing

ptmT3rev CATCGCGTCCTTTGATCGGGAGG Sequencing

ptmT4for2 CGGAACACCGCCGCGTAG Sequencing

ptmT4rev GAGCACCACGTCGCCGTG Sequencing

ptmR1for GTCTTCGGCAGCCGGCTCTC Sequencing

ptmR1rev CGACTCAACAGGGCGTAAAGGTGC Sequencing

ptmRtgtF CCCGCCGGAATCGGCCCTGATGGAGCAG ARED-mediated PCR
TTCGGCATTTCCATTCCGGGGATCCGTC  targeting replacement of
GACC ptmR1

ptmRtgtR TCGAGGAGTTCCAGACGGGTATTGGCGC ARED-mediated PCR
CGCTCGCATTCAATGTAGGCTGGAGCTG targeting replacement of
CTTC ptmR1

ptmRidF CCTGATGGAGCAGTTCGG AptmR1 PCR

confirmation
ptmRidR GGAGTTCCAGACGGGTATTG AptmR1 PCR

confirmation




Table S2. Strains and plasmids used in this study.

Strain/Plasmid

Genotype, Description

Source (Reference)

E. coli DH5a

E. coli XL1-Blue MRF’
E. coli ET12567/pUZ8002

E. coli BW25113/plJ790
. platensis MA7327
. platensis MA7339
. platensis SB12001
. platensis SB12002
. platensis SB12600
. platensis CB00739
. platensis CB00765
. platensis CB00775
. platensis CB00789
. platensis CB02289
. platensis CB02304
. platensis SB12026

DL UOLOOL!LLOL,;oo,m,mo,m

. platensis SB12027

. platensis SB12028

SuperCosl

plJ773

pBS12031

pBS12032

pBS12033

pBS12034

pBS12035

pBS12036

E. coli host for cloning
E. coli host for library construction

Methylation-deficient E. coli host for
intergeneric conjugation; contains puz8002,
a nontransmissible oriT mobilizing plasmid

E. coli host for PCR targeting
Wildtype PTM/PTN producer
Wildtype PTN producer

PTM/PTN overproducing strain
PTM/PTN overproducing strain
PTN overproducing strain
PTM-PTN strain hit

PTM-PTN strain hit

PTM-PTN strain hit

PTM-PTN strain hit

PTM-PTN strain hit

PTM-PTN strain hit

CB00739 with ptmR1 replaced with
aac(3)IV+oriT cassette

CBO00765 with ptmR1 replaced with
aac(3)IV+oriT cassette

CBO00775 with ptmR1 replaced with
aac(3)IV+oriT cassette

Vector for the construction of cosmid

libraries

Plasmid containing the apramycin resistance

cassette (aac(3)IV+oriT)

Cosmid 18H9 from CB00739 cosmid library,

containing partial ptm gene cluster

Cosmid 18H10 from CB00765 cosmid
library, containing partial ptm gene cluster
Cosmid 10F8 from CB00775 cosmid library,

containing partial ptm gene cluster
pBS12031 with ptmR1 replaced with
aac(3)IV+oriT by PCR targeting
pBS12032 with ptmR1 replaced with
aac(3)IV+oriT by PCR targeting
pBS12033 with ptmR1 replaced with
aac(3)IV+oriT by PCR targeting

Life Technologies
Agilent
2

Merck*?
Merck®’

8

8

9

This study
This study
This study
This study
This study
This study
This study

This study

This study

Agilent

3

This study
This study
This study
This study
This study

This study
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Figure S1. Genetic organization of the PTM-PTN dual biosynthetic gene cluster in S. platensis
MA7327 and the PTN biosynthetic gene cluster in S. platensis MA7339, and primer design targeting the
genes encoding the four diterpene-related synthases ent-atiserene synthase (T1), ent-copalyl diphosphate
synthase (T2), ent-kaurene synthase (T3), and geranylgeranyl diphosphate synthase (T4).° Black
arrows depicting the relative locations of the primers with the predicted sizes for each of the products
indicated.
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Figure S2. T1, T2, T3, and T4 sequence analysis for primer design. (a) T1, (b) T2, (c) T3, and (d) T4.
For T1, T2, and T4, amino acid sequences were aligned using Clustal 2** and conserved sequences were
highlighted using Boxshade. Consensus sequences highlighted in black were chosen for primer design,
which was based on the associated nucleotide sequences. Accession codes of proteins used in the
Switl.2
(AEV45183), Swt2.2 (AEW22921), PtmT2 (ACO31276), PtnT2 (ADD83015), PtmT3 (AC031279),
PtmT4 (ACO31283), PinT4 (ADDB83016), Kgris Orfl (BAB07816), PlaT4 (ABB69754), Bra2

alignment: PtmT1 (ACO31274), PtnT1 (ADD83014), Sko3988 Orf2 (BAD86797),

(BAG16276), and Sko3988_Orf4 (BAD86799).

a
PtmT1 (Y T VAT TISONPLNAGLDIRADTHT SGK S GAN RN K HST,STLAMGGDLLLCAIPLLAL
PtnT1 (Y T VAT ISQNPLNAGLDIRADTHT SGKNSE AN BRKHSLSLAMGGDLLLCAIPLLAL
consensus 61 R I e b b b b R & A Ak k& K g e b kK Kk Kk k ok ok ok ok ok AR R b b b X A A K
Sense primer region Antisense primer region
Sense primer region:
Conserved residues G L D I R A D
ptmT1 181 ATCGTCGCGATCATCTCCCAGAACCCGCTCAACGCCGGGCTGGACATCCGGGCGGACACC
ptnTl 181 ATCGTCGCGATCATCTCCCAGAACCCGCTCAACGCCGGGCTGGACATCCGGGCGGACACC
CCGGGCTGGACATCCGGGCGGAC
Antisense primer region:
Conserved residues D L L L C A T
ptmTl 868 CTCTCGCTGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCCCGCTGCTCGCGCTCTGA
ptnTl 868 CTCTCGCTGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCCCGCTGCTCGCGCTCTGA
GACCTCCTGCTCTGCGCCATCC
b
Sko3988 Orf2 IRCNWANN CCAVGASPAAT SAWISEERSICHRNNGE ' . VEQQ®P DGRWMDKWHASPYYATACGAA
Swt2.2 NI CGAVGASPAATAAW S ERSICHRNNNE [ T VEQQIPDGRWMDKWHASPYYATACGAA
Swtl.2 VAR CGAVGASPAATAAWNREGERCICHRNN D1/ 1,V DOQIBPDGRWMDKWHASPYYATACGAA
PtmT2 219 (154)
PtnT2 219 (154)
consensus 231 .*.**__** _**___* ***_*********_*_
Sense primer region Antisense primer region
Sense primer region:
Conserved residues S P A AT
sko3988 orf2 603 AGCCTCCCCCGCCGCCACCTCCGCCTGGCTGGGCGATCCGCCTCATACGGACGC
swt2 orf2 600 AGCCTCCCCCGCCGCCACCGCCGCCTGGCTGGGCGATCCGCCGCACACGGACGL
swtl orf2 645 TGCCTCCCCCGCCGCCACCGCCGCCTGGCTGGGCGAACCGCCGCACACGGACGC
ptmT?2 669 CTGCTCCCCCGCCGCCACCGCCGCCTGGCTGGGCGCCTCGCCCGATCCGGCCGL
ptnT?2 669 CTGCTCCCCCGCCGCCACCGCCGCCTGGCTGGGCGCCTCGCCCGATCCGGCCGL
CGCTCCCCCGCCGCCACC
Antisense primer region:
Conserved residues H A S P Y Y
sko3988 orf2 1106 AGCAGCAGCCGGACGGCCGGTGGATGGACAAGTGGCACGCCTCTCCGTACTACG
swt2 orf2 1103 AGCAGGAGCCGGACGGCCGGTGGATGGACAAGTGGCACGCCTCTCCGTACTACG
swtl orf2 1148 AGCAGGAGCCGGACGGCCGCTGGATGGACAAGTGGCACGCCTCCCCGTACTACG
ptmT?2 1175 ACCAGCTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
ptnT?2 1175 ACCAGCTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG

GCACGCCTCGCCGTACTACG

308
308

393
392
407
416
416
430
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Figure S2. (continued)

C
PtmT3 73 L ¥ L L D GG R L D...(137...A N D L R T W A K 227
217 ctctatctgctcgacggcaggctcgac... (411) ...gccaacgatctgecggacctgggccaag
Sense primer region Antisense primer region
d
PtmT4 Y VHNESLLHDDVMDIS DLER‘...(106)...FGMHLGMAFQLVDDVLGIWGDP‘VE 246
Kgris Orfl Y VHNFSLLEDDVMDGDLERR RGNS Gl L GMAFQLVDDVLGIWGD P AN TS
PlaT4 O con RTINS
Bra2 77 YERVARRENY SN R . . . (112) . . . AoERECINgeV Ry I/ BTSEA 233
Sk03988 orf4 120 MWrFAEEERRGWISDTRR. . . (122) . . . ENIpiecNgo =Py iRe7aegNgsi@i 286
consensus 121 ..*.......** ..... *.*....*....
Sense primer region Antisense primer region
Sense primer design:
Conserved residues L X H D D v/iMIiD
ptmT4 271 GCCGCGGCCGTCGAACTGGTCCACAACTTCTCGCTGTTGCACGACGACGTCATGGACCGC
ptnT4 271 GCCGCCGCCGTCGAACTCGTCCACAACTTCTCGCTGTTGCACGACGACGTCATGGACCAC
kgris_ orfl 270 GCCGTCGCGGTCGAGTTGGTGCACAACTTCTCCCTGCTCCACGACGACGTCATGGACGGT
plaT4 279 GGCGCCGCCGTGGAGATGATCCATAACTTCTCTCTCATCCACGACGACGTCATGGACGGT
bra2 204 GCGGTGGCGCTGGAGTACCTGCACGTGGCCACCCTGGTGCACGACGACATCATCGACGGC

sko3988 orf4 299 GCGGCCTCGCTCGAACTCTTCCACGCCTTCACCCTCATCCATGACGACGTGATGGACGCC
CTGBTSCACGACGAYVTSATGGAC

Antisense primer design:

Conserved residues F Q X X D D X L

ptmT4 675 CCTGGGCATGGCGTTCCAGTTGGTCGACGACGTGCTCGGCATCTGGGGCGACCCGGCCGT
ptnT4 675 CCTGGGCATGGCGTTCCAGCTGGTCGACGACGTACTCGGCATATGGGGCGACCCGGCCGT
kgris orfl 674 TCTGGGGATGGCGTTCCAGCTGGTGGATGACGTCCTGGGCATCTGGGGCGACCCCGCGGL
plaT4 683 GCTCGGACTCGCCTTCCAGATCGCCGACGACATCCTGGGCATCTGGGGCGACCCCCGGCG
bra2 636 TCTCGGCTGCGCCTTCCAGATGCGCGACGATCTGCTGCCGTATCTGGCCGACACCAGCCG

sko3988 orf4 751 GATCGGAGAGGCCTTCCAACTGCGCGACGACCTGCTCGGCGTCTTCGGCGACCCGTCCAA
TTCCARHWBRYSGACGACVTVMTSGGC



Figure S3. Sequence comparisons of T1, T2, T3, and T4 PCR hit fragments. (a) T4, (b) T2, (¢) T3, and
(d) T1. Relative to ptmT1, ptmT2, ptmT3, and ptmT4 sequences, the percent identities of hit sequences
was between 97-98, 63-98, 96-97, and 38-98, respectively.
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ptmT4
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ptmT4
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CB00765
CB00775
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ptmT4
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54
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73
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73
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132
132
132
132
132
132
132
132
168
177
168

CTGTTGCACGACGACGTCATGGACCGCGACCTGGAGECGGCGCGGCCGGCCCAC
CTGTTGCACGACGACGTCATGGACCGCG
CTGTTGCACGACGACGTCATGGACCGCG
CTGTTGCACGACGACGTCATGGACCGCG
CTGTTGCACGACGACGTCATGGACCGCG
CTGTTGCACGACGACGTCATGGACCGCG
CTGTTGCACGACGACGTCATGGACCGCG

CTGErGCACGACGARETEATGGACC

CTGTTGCACGACGACETEATGGACIRSCINSCENINelol C GG CGCGGCCGiCClEn cloeifele
CTCETGCACGACGACGTEATGGACECEiNeme T[@:Xeie C GliC G C G Cleife cCCleleCldekiele)
CTGETGEACGACGACGTEATGGACHSCINCIEINNelol C GG CcGCClicClen cloeifelery

CAAGTTCGGC
CAAGTTCGGC
CAAGTTCGGC
CAAGTTCGGC
CAAGTTCGGC
CAAGTTCGGC
CAAGTTCGGC

ACCCCC
ACCCCC
[ACCCCC
[ACCCCC
[ACCCCC

GCEGCGATCCTGGCGGGCGACGCGCTGCEGGCGTTGGCCGTGGACGTCCTGGC
GCGHCGATCCTGCTCGGCGACCTGGTC‘TGGEGTGGTCGG‘

mGCACCAAGGCCCTCATCGACGCGAT

mGCACCAAGGCCCTEATCGACGCGAT
mGCACCAAGGCCCTEATCGACGCGAT

oJeccErerTccTGAA ACGTTCIXEAGGOUNGT GGCG TEe AN
ClielefNe CelelefeliiC G| Gl Clofelele Clec r{eleT(ec A CGCenT
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Figure S3a. (continued)
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354
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401
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ClatulalCCCGAGCTGGCCGCGGGCCAGATGGCGGACCTRCGCGCTGGAGCGCCGCGCaCAC

CREGCCGAGCTHGCCGCGGGCCAGATGGCEGACCT
G———GEEGEGTTGCTCGACGGE
GeGCcrUeeNeciler TCATCleleT
GCGCEGTE elefdlNe T~ T C TielelNe 1 iy oleelele - C ~/Ne[ele . CClele T - o T
GeoecraeaNecien TGATCiEe T@Ne T~ CCCgeNiNGE T CleleC - —liC(dec e

TGCTGCGCT

GTCTCCGAGCAGAAGACCGCGGCGCIRTGCTGCGCT
GTCTCCGAGCAGAAGACCGCGGCGCRTGCTGCGCT
GTCTCCGAGCAGAAGACCGCGGCGCRTGCTGCGCT
GTCTCCGAGCAGAAGACCGCGGCGCRTGCTGCGCT
GTCTCCGAGCAGAAGACCGCGGCGCRTGCTGCGCT

ilelehyelelelos

eh\CleTlelen el CleCCeceec T - - - NNekNelele G Clele Tie - ielohi - ¢~ i
VA Ccle TS ol ccEcieilc Teccc TRCINNG N ClelS 2 g TACABCE TEcA

TGGGCGCGGGACTCGTCGGCGCGCCCGACGGGACCAGCCGCCGCTT
TGGGCGCGGGACTCGTCGG@GCGCCCG GGGACCAGCCGCCGCTT,
TGGGCGCGGGACTCGTCGGCGCGCCCGAGGGGACCAGCCGCCGCTT
TGGGCGCGGGACTCGTCGGCGCGCCCGAGGGGACCAGCCGCCGCTT
TGGGCGCGGGACTCGTCGGCGCGCCCGAGGGGACCAGCCGCCGLCTT
TGGGCGCGGGACTCGTCGGCGCGCCCGACGGGACCAGCCGCCGCTT

TGGGCGCGGGACTCGTCGGCGCGCCCGACGEGACCAGCCGCCGCTT
TGGGCGCGTTGT‘CGGCGECGHGC‘CGGACGAGCAGATCG

Accc@rTccARTICINGCGACGACOTIC T8GGC
TCT/@eTeecCCedilccCcAcEGC ®cCETTCCAGTTGECGACGACET
GCACHelelefii~ @elcC ClicEcclcldelsc A Eele clieler - 1N ~ i clef:Nele):Nel ~ iy~ Shfelelele
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Figure S3. (continued)

b
ptmT2
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ptmT2
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ptmT2
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CB00830
CB01059

ptmT2
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HFR R RRPRR PR e

115
115
115
115
115
115
115
115
121
121

174
174
174
174
174
174
174
174
181
181

CGCCCGATCCGGCCGCACCGG GCGTCGCCTACCTCCGTGACGTCCAGGCGCGGT

TCGGCGGTCCGGTGCCCTCCATCACCCCGATCGTCTACTTCGAGCAGGCGTGGGTCCTCA
TCGGCGGRCCGGTGCCCTCCATCACCCCGATCGTCTACTTCGAGCAGGCGTGGGTCCTCA
TCGGCGGRCCGGTGCCCTCCATCACCCCGATCGTCTACTTCGAGCAGGCGTGGGTCCTCA
TCGGCGGRCCGGTGCCCTCCATCACCCCGATCGTCTACTTCGAGCAGGCGTGGGTCCTCA
TCGGCGGRCCGGTGCCCTCCATCACCCCGATCGTCTACTTCGAGCAGGCGTGGGTCCTCA
TCGGCGGECCGGTGCCCTCCATCACCCCGATCGTCTACTTCGAGCAGGCGTGGGTCCTCA
TCGGCGGRCCGGTGCCCTCCATCACCCCGATCGTCTACTTCGAGCAGGCGTGGGTCCTCA
TCGGCGGRCCGGTGCCCTCCATCACCCCGATCGTCTACTTCGAGCAGGCGTGGGTCCTCA
INECGCGGECCGGTOMCElel@CATCACCINCGATCRACTACTTCGAINCINGGCOTGGGTEETEA

IVACTACTTCGARCINGGCOT GGG TEE T(EA

GAAGCGGGTCTCACGGACGAGGGCATAGCCGCCGCCCCCGGTCTGCCGAGCGACTCCGAC
GAAGCGGGTCTCACGGACGAGGGCATAGCCGCCGCCCCCGGECTGCCGAGCGACTCCGAC
GAAGCGGGTCTCACGGACGAGGGCATAGCCGCCGCCCCCGGECTGCCGAGCGACTCCGAC
GAAGCGGGTCTCACGGACGAGGGCATAGCCGCCGCCCCCGGECTGCCGAGCGACTCCGAC
GAAGCGGGTCTCACEGACGAGGGCATAGCCGCCGCCCCCGGTCTGCCGAGCGACTCCGAC

GAAGCGGGTCTCACGGACGAGGGCATAGCCGCCGCCCCCGGECTGCCGAGCGACTCCGAC
GAAGCGGGTCTCACGGACGAGGGCATAGCCGCCGCCCCCGGECTGCCGAGCGACTCCGAC
GAAGCGGGTCTCACGGACGAGGGCATAGCCGCCGCCCCCGGECTGCCGAGCGACTCCGAC
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Figure S3b. (continued)

ptmT2

CB02304
CB00789
CB00765
CB00739
CB02289
CB00775
CB00028
CB00830
CB01059

ptmT2
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ptmT2
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ptmT2
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474
474
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474
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474
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GACACCGCCGCCGTCCTCTTCGCCCTGGCGCAGCACGGCAGGACGCACCGCCCCGACAGC
GACACCGCCGCCGTCCTCTTCGCCCTGGCGCAGCACGGCAGGACGCACCGCCCCGACAGC
GACACCGCCGCCGTCCTCTTCGCCCTGGCGCAGCACGGCAGGACGCACCGCCCCGACAGC
GACACCGCCGCCGTCCTCTTCGCCCTGGCGCAGCACGGCAGGACGCACCGCCCCGACAGC
GACACCGCCGCCGTECTCTTCGCCCTGGCGCAGCACGGCAGGACGCACCGCCCCGACAGC
GACACCGCCGCCGTCCTCTTCGCCCTGGCGCAGCACGGCAGGACGCACCGCCCGGACAGC
GACACCGCCGCCGTCCTCTTCGCCCTGGCGCAGCACGGCAGGACGCACCGCCCCGACAGC
GACACCGCCGCCGTCCTCTTCGCCCTGGCGCAGCACGGCAGGACGCACCGCCCCGACAGC

CTGATGCACTTCCGCCGGGACGGCTACTTCTCCTGCTTCGGCGTCGAGCGCACCCCTTCC
CTGATGCACTTCCGCCGGGACGGCTACTTCTCCTGCTTCGGCETCGAGCGCACCCCETCC
CTGATGCACTTCCGCCGGGACGGCTACTTCTCCTGCTTCGGCGTCGAGCGCACCCCETCC
CTGATGCACTTCCGCCGGGACGGCTACTTCTCCTGCTTCGGCGTCGAGCGCACCCCTTCS
CTGATGCACTTCCGCCGGGACGGCTACTTCTCCTGCTTCGGCGTCGAGCGCACCCCTTCS
CTGATGCACTTCCGCCGGGACGGCTACTTCTCCTGCTTCGGCGTCGAGCGCACCCCETCC
CTGATGCACTTCCGCCGGGACGGCTACTTCTCCTGCTTCGGCGTCGAGCGCACCCCTTCS
CTGATGCACTTCCGCCGGGACGGCTACTTCTCCTGCTTCGGCGTCGAGCGCACCCCTTCE

ACCAGCACCAACGCACACATCCTCGAAGCCCTCGGCCATCACGTCACGGTGCGCCCCGAC
[ACCAGCACCAACGCACACATCCTCGAAGCCCTCGGCCATCACGTCACGGTGCGCCCCGACL
[ACCAGCACCAACGCACACATCCTCGAAGCCCTCGGCCATCACGTCACGGTGCGCCCCGACL
[ACCAGCACCAACGCACACATCCTCGAAGCCCTCGGCCATCACGTCACGGTGCGCCCCGACL
ACCAGCACCAACGCACACATCCTCGAAGCCCTCGGCCATCACGTCACGGTGCGCCCCGAC
ACCAGCACCAACGCACACATCCTCGAAGCCCTCGGCCATCACGTCACGGTGCGCCCCGAC
[ACCAGCACCAACGCACACATCCTCGAAGCCCTCGGCCATCACGTCACGGTGCGCCCCGACL
[ACCAGCACCAACGCACACATCCTCGAAGCCCTCGGCCATCACGTCACGGTGCGCCCCGAC

GACGCGGGACGCTATGGCGCGGAGATCCGGATGATCAGCGACTGGCTGCTGGACAACCAG
GACGCGGGACGCT GGCGCGGAGATCCGGATGATCIGCGACTGGCTGCTGGACAACCAG
GACGCGGGACGCTAMGGEGCGGAGATCCGGATGATCAGCGACTGGCTGCTGGACAACCAG
GACGCGGGACGCTAMGGEGCGGAGATCCGGATGATCAGCGACTGGCTGCTGGACAACCAG
GACGCGGGACGCTAGMGGEGCGGAGATCCGGATGATCAGCGACTGGCTGCTGGACAACCAG

GACGCHGGACGCTATGGCGCGGAGATCCGGATGATCAGCGACTGGCTGCTGGACAACCAG
GACGCGGGACGCTA®GGEGCGGAGATCCGGATGATCAGCGACTGGCTGCTGGACAACCAG
GACGCGGGACGCTA®GCEGCGGAGATCCGGATGATCAGCGACTGGCTGCTGGACAACCAG

CTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
CTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
CTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
CTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
CTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
CTGCCGGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
CTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
CTGCCCGACGGCAGCTGGATGGACAAGTGGCACGCCTCGCCGTACTACG
ONCCCEGACCGCEGETGGATGGACAAGTGGCACGCCTCGCCGTACTACG
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Figure S3. (continued)
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TATCTGCTCGACGGCAGGCTCGACGACTTCGAGCACTACGGCACCCGGCCCGAGGACGTC
TATCTE@CTCGACGGCEGGCTCGACGACTE®CGAGCACTACGGCACCCGGCCCGAGGACGTC
TATCTE@CTCGACGGCEGGCTCGACGACTE®CGAGCACTACGGCACCCGGCCCGAGGACGTC
TATCT@CTCGACGGCEGGCTCGACGACT®CGAGCACTACGGCACCCGGCCCGAGGACGTC
TATCT@CTCGACGGCEGGCTCGACGACTE®CGAGCACTACGGCACCCGGCCCGAGGACGTC
TATCTGCTCGACGGCCGGCTCGACGACTGCGAGCGCTACGGCACCCGGCCCGAGGACGTC
TAMCTGCTCGACGGCAGGCTCGACGACT®CGAGCACTACGGCACCCGGCCCGAGGACGTC

GGCCGGCGGGTGATCGCCGTACTCCGCGGCGGCCGTGCCGAGGCGCGAGCCGACGACTTC

GGCCGGCGGGTGATCGCCGTACTCCGCGGCGGCCGTGCCGAGGCIMRAGAGCCGECGACTTC
GGCCGGCGGGTGATCGCCGTACTCCGCGGCGGCCGTGCCGAGGCCGRGAGCCGECGACTTC
GGCCGGCGGGTGATCGCCGTACTCCGCGGCGGCCGTGCCGAGGCCGRGAGCCGECGACTTC

TTCGAGACCTCGCTCGCCGCACTGGTCGAGGAGCTGCGGACCCGGGACGGCTGCTGCGGG
TTCGAGACCTCGCTCGCCGCACTGGTCGAGGAGCTGCGGARECGGGACGGCTGCTGCGGG
TTCGAGACCTCGCTCGCCGCACTGGTCGAGGAGCTGCGGARECGGGACGGCTGCTGCGGG
TTCGAGACCTCGCTCGCCGCACTGGTCGAGGAGCTGCGGARECGGGACGGCTGCTGCGGG
TTCGAGACCTCGCTCGCCGCACTGGTCGAGGAGCTGCGGARECGGGACGGCTGCTGCGGG
TTCGAGACCTCGCTCGCCGCACTGGTCGAGGAGCTGCGGARECGGGACGGCTGCTGCGGG
TTCGAGACCTCGCTCGCCGCACTGGTCGAGGAGCTGCGGAECGGGACGGCTGCTGCGGG

CTGCTGGAGCGGTTCGTGCTGCGGCTGGTGGACGGGGTCCGTGCGGGGGETGCGCCAGGCG
CTGCTGGAGCGGTTCGTGCTGCGGCTGGTGGACGGGGTCCGEGCGGGGGTGCGECAGGLS
CTGCTGGAGCGGTTCGTGCTGCGGCTGGTGGACGGGGTCCGOGCGGGGCTGCGECAGGC
CTGCTGGAGCGGTTCGTGCTGCGGCTGGTGGACGGGGTCCGOGCGGGGCTGCGECAGGC
CTGCTGGAGCGGTTCGTGCTGCGGCTGGTGGACGGGGTCCGEGCGGGGETGCGECAGGC
CTGCTGGAGCGGTTCGTGCTGCGGCTGGTGGACGGGGTCCGTGCGGGGGTGCGECAGGCG
CTGCTGGAGCGGTTCGTGCTGCGGCTGGTGGACGGGGTCCGTGCGGGGETGCGECAGGCG

GTGCTCAGTCGGCGGATCGCCGAGGGCGCGGAGCCGCTGCCCACCATGGAGGACTTCCTC
GTGCTCAGECGGCGGATCGCCGAGGGCIRCI®MGAGCCGCTGCCCACCATGGAGGACTTCCTC
GTGCTCAGECGGCGGATCGCCGAGGGCIRCI®MGAGCCGCTGCCCACCATGGAGGACTTCCTC
GTGCTCAGECGGCGGATCGCCGAGGGCIRCI®MGAGCCGCTGCCCACCATGGAGGACTTCCTC
GTGCTCAGECGGCGGATCGCCGAGGGCRCI®MGAGCCGCTGCCCACCATGGAGGACTTCCTC
GTGCTCAGECGGCGGATCGCCGAGGGCRCIMGAGCCGCTGCCCACCATGGAGGACTTCCTC
GTGCTCAGECGGCGGATCGCCGAGGGCICGGAGCCGCTGCCCACCATGGAGGACTTCCTC

GAACTGGCCTACCGGCACGTCAACTACCGCAGTGTGGCCCTGGCACTGCTGATCACCGTG
GAACTGGCCTACCGGCACGTCAACTACCGCAGTGTGGCCCTGGCACTGCTGATCACCGTG
GAACTGGCCTACCGGCACGTCAACTACCGCAGTGTGGCCCTGGCACTGCTGATCACCGTG
GAACTGGCCTACCGGCACGTCAACTACCGCAGTGTGGCCCTGGCACTGCTGATCACCGTG
GAACTGGCCTACCGGCACGTCAACTACCGCAGTGTGGCCCTGGCACTGCTGATCACCGTG
GAACTGGCCTACCGGCACGTCAACTACCGCAGTGTGGCCCTGGCECTGCTGATCACCGTG
GAACTGGCCTACCGGCACGTCAACTACCGCAGTGTGGCCCTGGCACTGCTGATCACCGTG
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Figure S3c. (continued)
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GGCGAGCGTCCGGACAGCGCGGCGCAGGAGCGGCTCGACGCGGCCCTCGTCCCGGCGTCG
GGCGAGCGECCGGACAGCGCGGCRCAGGAGCGGCTCGACGCGGCCCTCGTCCCGGCGTCG
GGCGAGCGECCGGACAGCGCGGCRCAGGAGCGGCTCGACGCGGCCCTCGTCCCGGCGTCG
GGCGAGCGECCGGACAGCGCGGCRCAGGAGCGGCTCGACGCGGCCCTCGTCCCGGCGTCG
GGCGAGCGECCGGACAGCGCGGCHCAGGAGCGGCTCGACGCGGCCCTCGTCCCGGCGTCG
GGCGAGCINMCCGGACAGCGCGGCE®CAGGAGCGGCTCGACGCGGCCCTCGTCCCGGCGTCG
GGCGAGCGECCGGACAGCGCGGCRCAGGAGCGGCTCGACGCGGCCCTCGTCCCGGCGTCG

IAGGGCGGTCCGGCTCGCCAACGATCTGCGGACCTGGGCCAR
®GCGCGCGGTCCGGCTCGCCAACGATCTGCGGACCTGGGCCAA
®GCGCGCGGTCCGGCTCGCCAACGATCTGCGGACCTGGGCCAA
®GGGCGGTCCGGCTCGCCAACGATCTGCGGACCTGGGCCAA
®GGGCGGTCCGGCTCGCCAACGATCTGCGGACCTGGGCCAA
IAGGGCGGTCCGGCTCGCCAACGATCTGCGGACCTGGGCCAR
®CCGCGGTCCGGCTCGCCAACGATCTGCGGACCTGGGCCAA

CCGGGCTGGACATCCGGGCGGACACCCACACCAGCGGCAAGGAGAGCATCGCCCGCGCCA
CCGGGCTGGACATCCGGGCGGACACCCACACCAGCGGCAAGGAGAGCATCGCCCGCGCCA
CCGGGCTGGACATCCGGGCGGACACCCACACCAGCGGCAAGGAGAGCATCGCCCGCGCCA
CCGGGCTGGACATCCGGGCGGACACCCACACCAGCGGCAAGGAGAGCATCGCCCGCGCCA
CCGGGCTGGACATCCGGGCGGACACHCACACCAGCGGCAAGGAGAGCATCGCCCGCGCC‘
CCGGGCTGGACATCCGGGCGGACACCCACACCAGCGGCAAGGAGAGCATCGCCCGCGCCA
CCGGGCTGGACATCCGGGCGGACACCCACACCAGCGGCAAGGAGAGCATCGCCCGCGCCA

CCCAGCACCTCAGCGTCCGCACCGCGTTCACCTGCGCGGCACTGGAGATGGCGCTCGCCC
CCCA“CAECTCAGCGTCCGCACCGCGTTCACCTGCGCGGCACTGGAGATGGCGCTCGCCC
CCCARCIECCTCAGCGTCCGCACEGCGTTCACCTGCGCGGEACTGGAGATGGCGCTCGCEC
CCCAACGCCTCAGCGTCCGCACGGCGTTCACCTGCGCGGGACTGGAGAEGGCGCTCGCGC
CCCARCIECCTCAGCGTCCGCACCGCGTTCACCTGCGCGGEACTGGAGATGGCGCTCGCEC
CCCARCIECCTCAGCGTCCGCACCGCGTTCACCTGCGCGGEACTGGAGATGGCGCTCGCCC

CCCAGCINCCTCAGCGTCCGCACCGCGTTCACCTGCGCGGCACTGGAGATGGCGCTCGCCC

TCGGGCTGTCGGTCTGGGTCGCGCTCTGGCTCGGCCGGCCGCTCGTCGCGGTGGGGGTGG
TCGGGCTGTCGGTCTGGGTCGCGCTCTGGCTCGGCCGGCCGCTCGTCGTCGTGGGEGTGG
TCGGGCTGTCGGTCTGGGTCGCGCTCTGGCTCGGCCGGCCGCTCGTCGINOGTGGGGGTGG
TCGGGCTGTCGGTCTGGGTCGCGCTCTGGCTCGGCCGGCCGCTCGTCGIN®GTGGGGGTGG
TCGGGCTGTCGGTCTGGGTCGCGCTCTGGCTCGGCCGGCCGCTCGTCCIN®GTGGGGGTGG
TCGGGCTGTCGGTCTGGGTCGCGCTCTGGCTCGGCCGGCCGCTCGTCGINOGTGGGGGTGG
TCGGGCTGTCOGTCTGGGTCGCGCTCTGGCTCGGCCGGCCGCTCGTCGCGGTGGGIGT GG

CGCTGTCGATCGTGCTCCACCTCGCCTACAACCTGGAGCCGGTCCGGCTCAAGCGGCGCG
CGCTGTCGATCGTGCTCCACCTCGCCTACAACCTGGAGCCGGTCCGGCTCAAGCGGCGLCG
CGCTﬁTCGGTCGTGCTCCACCTCGCCTACAACCTGGAGCCGGTCCGGCTCAAGCGGCGCG
CGCTATCGGTCGTGCTCCACETCGCCTACAACCTGGAGCCGGTCCGGCTCAAGCGGCGCG
CGCTGTCGETCGTGCTCCACCTCGCCTACAACCTGGAGCCGGTCCGGCTCAAGCGGCGCG
CGCTGTCGETCGTGCTCCACCTCGCCTACAACCTGGAGCCGGTCCGGCTCAAGCGGCGCG
CBCTGTCGATCGTGCTCCACCTCGCCTACAACCTGGAGCCGGTCCGGCTCAAGCGGCGCG
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Figure S3d. (continued)

ptmT1l

CB02304
CB00765
CB00775
CB00789
CB00739
CB02289

ptmT1l

CB02304
CB00765
CB00775
CB00789
CB00739
CB02289

ptmT1

CB02304
CB00765
CB00775
CB00789
CB00739
CB02289

ptmT1l

CB02304
CB00765
CB00775
CB00789
CB00739
CB02289

ptmT1l

CB02304
CB00765
CB00775
CB00789
CB00739
CB02289

ptmT1l

CB02304
CB00765
CB00775
CB00789
CB00739
CB02289

241
241
241
241
241
241
241

301
301
301
301
301
301
301

361
361
361
361
361
361
361

421
421
421
421
421
421
421

481
481
481
481
481
481
481

541
541
541
541
541
541
541

GCTACGCCAACCCCGCCTACTTCGGGGCGACGTTCGCCTTCCTGCCGTCGCTGTCGACGT]
GCTACGCCAACCCCGCCTACTTCGGGGCGACHMTTCGCCTTCCTGCCGTCGCTGTCGACGT]
GCTACGCCAACCCCGCCTACTTCGGGGCGACHMTTCGCCTTCCTGCCGTCGCTGTCGACGT]
GCTACGCCAACCCCGCCTACTTCGGGGCGACHMTTCGCCTTCCTGCCGTCGCTGTCGACGT]
GCTACGCCAACCCCGCCTACTTCGGGGCGACHMTTCGCCTTCCTGCCGTCGCTGTCGACGT]
GCTACGCCAACCCCGCCTACTTCGGGGCGACHMTTCGCCTTCCTGCCGTCGCTGTCGACGT]
GCTACGCCAACCCCGCCTACTTCGGGGCGACMTTCGCCTTCCTGCCGTCGCTGTCGACIHT]

ATGCGGCGGTGCGGGCGGACGTACCGCCCAGCGCGTGGCTGTTCCTCACCGGGCTCGGCA
ATGCGGCGGTGCGGGCGGACGTACCGCIMCAGCGCGTGGCTGTTCCTCACCGGGCTCGGCA
ATGCGGCGGTGCGGGCGGACGTACCGCIMCAGCGCGTGGCTGTTCCTCACCGGGCTCGGCA
IATGCGGCGGTGCGGGCGGACGTACCGCIMCAGCGCGTGGCTGTTCCTCACCGGGCTCGGCA
IATGCGGCGGTGCGGGCGGACGTACCGCHMCAGCGCGTGGCTGTTCCTCACCGGGCTCGGCA
ATGCGGCGGTGCGGGCGGACGTACCGCIMCAGCGCGTGGCTGTTCCTCACCGGGCTCGGCA
IATGCGGCGGTGCGGGCGGACGTACCGCICAGCGCEMTGGCTGTTCCTCACCGGGCTCGGCA

TCCTGCTGTTCGGCCGCTCCCTGTGGTGGTGCATCCCGGATCTGATCGGTGACGCCAAGG
TCCTGCTGTTCGGCCGCTCCCTGTGGTGGTGCATCCCGGATCTGATCGGTGACGCCAAGG
TCCTGCTGTTCGGCCGCTCCCTGTGGTGGTGCATCCCGGA®CTGATCGGTGACGCCAAGG
TCCTGCTGTTCGGCCGCTCCCTGTGGTGGTGCATCCCGGA®CTGATCGGTGACGCCAAGG
TCCTGCTGTTCGGCCGCTCCCTGTGGTGGTGCATCCCGGA®CTGATCGGTGACGCCAAGG
TCCTGCTGTTCGGCCGCTCCCTGTGGTGGTGCATCCCGGA®CTGATCGGTGACGCCAAGG
TCCTGCTGTTCGGCCGCTCCCTGTGGTGGTGCATCCCGGATCTGATCGGTGACGCCAAGG

CGGGGGACCGTACGCCCGCCGTACAGCACGGCCCGCGCCATGCGCTGGTGGTGGCGTGCC
C®GGGGACCGTACGCCCGCCGTACAGCACGGCCCGCGCCATGCGCTGGTGGTGGCGTGCC
CO®GGGGACCGTACGCCCGCCGTACAGCACGGCCCGCGCCATGCGCTGGTGGTGGCGTGCC
CO®GGGGACCGTACGCCCGCCGTACAGCACGGCCCGCGCCATGCGCTGGTGGTGGCGTGCC
C®GGGGACCGTACGCCCGCCGTECAGCACGGCCCGCGCCATGCGCTGGTGGTGGCGTGCC
C®GGGGACCGTACGCCCGCCGTECAGCACGGCCCGCGCCATGCGCTGGTGGTGGCGTGCC
CI®GGIGACCGTACGCCCGCCGTACAGCACGGCCCGCGCCATGCGCTGGTGGTGGCGTG S

TGTGGACCGCGCTCGGGCTGCTGTTCATCGGCGCCGGGCTGTGGCCGTACGGCGTCTTCT
TGTGGACCGCGCTCGGGCTGCTGTTCATCGGCGCCGGGCTGTGGCCGTACGGCGTEE®TCT,
TGTGGACCGCGCTCGGGCTGCTGTTCATCGGCGCCGGGCTGTGGCCGTACGGCGTCOTIET
TGTGGACCGCGCTCGGGCTGCTGTTCATCGGCGCCGGGCTGTGGCCGTACGGCGTCEOTIET
TGTGGACCGCGCTCGGGCTGCTGTTCATCGGCGCCGGGCTGTGGCCGTACGGCGTCOTIE®T
TGTGGACCGCGCTCGGGCTGCTGTTCATCGGCGCCGGGCTGTGGCCGTACGGCGTCOTE®T
®GCTGGACCGCGCTCGGGCTGCTGTTCATCGGCGCCGGGCTGEOGGCCGTACGGCGTCOTIET

GGGCGCTGCTCGGCATCCTGGCGAGCGCCGCCTTCCTCGTGGACAAGATCAAACTGCTGC
GGGCGCTGCTCGGCATCCTGGCEAGCGCCGCCTTCCTCGTGGACAAGATCA‘GCTGCTGC
GGGCGCTGCTCGGCATCCTGGCGAGCGCCGCCTTCCTCGTGGACAAGATCAAEGCTGCTGC
GGGCGCTGCTCGGCATCCTGGCGAGCGCCGCCTTCCTCGTGGACAAGATCAABCTGCTGC
GGGCGCTGCTCGGCATCCTGGCGAGCGCCGCCTTCCTCGTGGACAAGATCAABGCTGCTGC
GGGCGCTGCTCGGCATCCTGGCGAGCGCCGCCTTCCTCGTGGACAAGATCAAGCTGCTGC
GGGCGCTGCTCGGCATCCTGGCGAGCGCCGCCTTCCTCGTGGACAAGATCAAEGCTGCTGC
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Figure S3d. (continued)
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GGAGCATCTCGCGGGAGAACCTCCCGCACGAGTCCACGATGCGCAAGCACAGCCTCTCGC
GGAGCATCTCGCGGGAGAACCTCCCGCACGAGTCCACGATGCGCAAGCACAGCCTCTCGC
GGORCATCTCGCGGGAGAACCTCCCGCACGAGTCCACGATGCGCAAGCACAGCCTCTCGC
GGORCATCTCGCGGGAGAACCTCCCGCACGAGTCCACGATGCGCAAGCACAGCCTCTCGC
GGORCATCTCGCGGGAGAACCTCCCGCACGAGTCCACGATGCGCAAGCACAGCCTCTCGC
GG CATCTCGCGGGAGAACCTCCCECACGAGTCCACGATGCGCAAGCACAGCCTCTCGC
GGORCATCTCGCGGGAGAACCTCCCGCACGAGTCCACGATGCGCAAGCACAGCCTCTCGC

TGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCC
TGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCC
TGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCC
TGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCC
TGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCC
TGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCC
TGGCGATGGGCGGGGACCTCCTGCTCTGCGCCATCC
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Figure S4. Genetic organization of the PTM-PTN biosynthetic gene clusters in S. platensis MA7327, S.
platensis CB00739, and S. platensis CB00765. The PTM-PTN clusters in S. platensis CB00739
(KJ189771) and S. platensis CB00765 (KJ189772) share 99% identity in nucleotide sequence, and their
nucleotide sequences are 97% identical to S. platensis MA7327" (FJ655920).
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Figure S5. The new platensimycin and platencin dual-producers are distinct from S. platensis MA7327,
showing superior genetic amenability. (a) Phylogenetic tree generated from the alignment of
concatenated partial sequences of the four housekeeping genes 16S rRNA, recA, rpoB, and trpB (2975-
bp total) using the Tamura-Nei evolutionary distance method and the neighbor-joining algorithm.
Bootstrap values >70% (based on 100 resampled trials) are given at nodes. Bar, 0.02 substitutions per
nucleotide position.  Nucleotide sequences of the housekeeping genes for S. coelicolor A3(2)
(AL645882), S. avermitilis MA-4680 (BA000030), S. rimosus ATCC 10970 (ANSJ00000000), S.
griseus NBRC 13350 (AP009493), S. scabiei 87.22 (NC_013929), S. venezuelae ATCC 10712
(FR845719), and S. clavuligerus ATCC 27064 (ADWJ00000000) were obtained from the NCBI
database and used as relevant Streptomyces spp. for phylogenetic analysis. Streptosporangium roseum
DSM43021 (CP001814) and Mycobacterium tuberculosis H37Rv (AL123456) were used as outgroups.
(b) Morphology of the six new platensimycin and platencin dual-producers of S. platensis CB00739,
CB00765, CB00775, CB00789, CB02289, and CB02304 in comparison with S. platensis MA7327 and
MA7339 on an ISP4 agar plate.
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Figure S6. Production of platensimycin (e) and platencin (¢) by Streptomyces platensis spp. (a)
Structures of platensimycin (PTM) and platencin (PTN), (b) HPLC chromatograms of crude extracts
prepared from: left column, original and new PTM-PTN-producing Streptomyces platensis spp.; and
right column, previously reported and new AptmR1 deletion mutants. The y-axes are kept constant
between the two panels for visualization of the significant increase in titers. Crude extracts for SB12001,
SB12002, SB12026, and SB12028 were diluted 4-fold for better representation of PTM and PTN
production, (c) Extracted ion (m/z at 442.1863 for the [PTM + H]" ion and m/z at 426.1914 for the [PTN
+ H]" ion) chromatograms from LC-MS analyses of: left column, original and new PTM-PTN-
producing Streptomyces platensis spp.; and right column, previously reported and new AptmR1 deletion

mutants.
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Figure S7. Inactivation of ptmR1 in three new PTM-PTN producers affording S. platensis SB12026,
SB12027, and SB12028. (a) Schematic representation of the deletion of S. platensis ptmR1 by insertion
of an apramycin resistance-oriT cassette (aac(3)IV + oriT), (b) PCR verification of wild-type and
double crossover mutant genotypes, using the primers ptmRidF and ptmRidR. Lane 1, 1 Kb Plus DNA
ladder (Invitrogen); lane 2, S. platensis CB00739; lanes 3-4, two isolates of S. platensis SB12026; lane 5,
S. platensis CB00775; lanes 6-7, S. platensis SB12028; lane 8, S. platensis CB00765; lanes 9-10, S.
platensis SB12027.
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