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Table 1. Bacterial strains used in this study

Strain | Description | Source (Reference)
Streptomyces globisporus

SB1022 S. globisporus AsgcR1 mutant strain 1

SB1027 S. globisporus AsgcR1/AsgcJ mutant strain This work
SB1028 AsgcJ mutant complemented by pBS1146 This work
SB1029 AsgcJ mutant complemented by pBS1147 This work
SB1030 AsgcJ mutant complemented by pBS1148 This work
SB1031 AsgcJ mutant complemented by pBS1149 This work
SB1032 AsgcJ mutant complemented by pBS1150 This work
SB1033 AsgcJ mutant complemented by pBS1151 This work
SB1034 AsgcJ mutant complemented by pBS1152 This work
SB1035 Asgcd mutant complemented by pBS1153 This work
Escherichia coli

E. coli DH5a General subcloning host commercial
E. coli BR513 Bioassay test strain for BIA 2
Micrococcus luteus

M. luteus ATCC 9431 Test strain for testing of the antibacterial activity of C-1027 ATCC
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Table S2. Plasmids and cosmids used in this study

Plasmid Description Source (Reference)
pSET152 Integrative Streptomyces vector commercial
pSET151 Integrative Streptomyces vector commercial
pJTU4659 Vector containing kanamycin (kan) resistance cassette This work
pUWL201pw E. coli-Streptomyces expression shuttle vector 3
pBS1005 Cosmid containing partial C-1027 gene cluster 4
pBS5007 Cosmid containing partial ncs gene cluster 5
pMCSG57 E. coli expression vector 6
pBS1143 pBS1005 in which sgcJ has been inactivated by inserting a kanamycin (kan) | This work
cassette
pBS1144 pSET151 harboring kan cassette (cloned into the Xbal site) This work
pBS1145 pUWL201pw with oriT fragment inserted into the Kpnl site This work
pBS1146 pBS1145 harboring sgcJ gene (cloned into the Ndel and EcoRl sites) This work
pBS1147 pBS1145 harboring ncs-orfl16 gene (cloned into the Ndel and HindlIl sites) This work
pBS1148 SgcJ mutant (W29A) generated by site-directed mutagenesis of pBS1146 This work
pBS1149 SgcJ mutant (F37A) generated by site-directed mutagenesis of pBS1146 This work
pBS1150 Sgcd mutant (Y72A) generated by site-directed mutagenesis of pBS1146 This work
pBS1151 Sgcd mutant (D111A) generated by site-directed mutagenesis of pBS1146 This work
pBS1152 SgcJ mutant (W118A) generated by site-directed mutagenesis of pBS1146 This work
pBS1153 Sgcd mutant (Y132A) generated by site-directed mutagenesis of pBS1146 This work
pBS1154 pMCSG57 containing sgcJ gene for protein expression This work
(APC109082)
pBS1155 pMCSG57 containing ncs-orf16 gene for protein expression This work
(APC109139)
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Table S3. Primers used in this study

Primer Nucleotide Sequence Function
sacltatF 5-ATGACCAGCACCGACTCGACCACCTCCGCTCCCGACGCCG | PCR targeting for

gt ATTCCGGGGATCCGTCGACC-3' replacement of sgcJ
sacliatR 5-TCAGTCGTTGCCGCGCGGGCTGTTCTGGTAAGCGGCCAGA | PCR targeting for

gctg CTGTAGGCTGGAGCTGCTTC-3' replacement of sgcJ
oriT152F 5-CGGGTACCAGTATGCAGGTCGACGGATCT-3' (Kpnl) oriT amplification
oriT152R 5-CCGGTACCTTGCTCGTCGGTGATGTAC-3' (Kpnl) oriT amplification

sgcJ201NdelF

5'-GCAATTCCATATGACCAGCACCGACTCGA-3' (Ndel)

sgcJ amplification

sgcJ201EcoRIR

5'-GGAATTCTCAGTCGTTGCCGCGCGG-3' (EcoRlI)

sgcJ amplification

ncs16NdelF 5-GCAATTCCATATGGGAGTGAAGATGAGTTC-3' (Ndel) ncs-orfl6 amplification
ncs16HindIlIR 5-CCCAAGCTTTGATGGCAGACGGACGGG-3 (Hindlll) ncs-orfl6 amplification
SGCIW29A-F | 5-ATCGTGGCCGCCGCGGCCGACCACGACGCCGAC-3! Site-directed mutagenesis
for W29A of SgcJ
SgCIW29A-R | 5- GTCGTGGTCGGCCGCGGCGGCCACGATGCGCGC-3 Site-directed mutagenesis
for W29A of SgcJ
sgcJF37A-F: | 5- GACGCCGACCGGGCCGCCGACGTCTTCGCCGAG-3 Site-directed mutagenesis
for F37A of SgcJ
sgcJF37A-R | 5- GAAGACGTCGGCGGCCCGGTCGGCGTCGTGGTC -3 Site-directed mutagenesis
for F37A of SgcJ
sgCY72AF | 5- TTCGCGGGCCCGGCCAAGGGCACCCGTGTCATC-3! Site-directed mutagenesis
for Y72A of Sgcl
sgCcY72A-R | 5= ACGGGTGCCCTTGGCCGGGCCCGCGAAGGCGGE-3! Site-directed mutagenests
for Y72A of Sgcl

sgcJD111A-F

5'- GAGGCGAGCGGCGCCGGCGCCGTCCGGGLLTCC-3

Site-directed mutagenesis
for D111A of SgcJ

sgcJD111A-R

5'- CCGGACGGCGCCGGCGCCGCTCGCCTCGGTCTC-3

Site-directed mutagenesis
for D111A of SgcJ

SgcJW118A-F

5'- GTCCGGGCCTCCGCGCTGGCCGTCGAACAGGAC-3'

Site-directed mutagenesis

for W118A of SgcJ
sgc)W118A-R | 5- TTCGACGGCCAGCGCGGAGGCCCGGACGGCGCC-3 Site-directed mutagenesis
for W118A of SgcJ
sgcJY132A-F | 5- CGTCTGGCCGCTGCCCAGAACAGCCCGCGCGGC-3! Site-directed mutagenesis
for Y132A of Sgcl
sgcJY132A-R | 5- CGGGCTGTTCTGGGCAGCGGCCAGACGCCACTG-3' Site-directed mutagenesis
for Y132A of Sgcl
sgcl-F 5-TACTTCCAATCCAATGCCATGACCAGCACCGACTCGACC-3' | sged amplification
sgcl-R 5. TTATCCACTTCCAATGTTAGTCGTTGCCGCGCGGG-3' sgcd amplification
5 TACTTCCAATCCAATGCCATGGGAGTGAAGATGAGTTCTG -
ncs-orfl6-F \ ncs-orfl6 amplification
GC-3
ncs-orfl6-R | 5-TTATCCACTTCCAATGTTATGGCAGACGGACGGGGCT-3 | ncs-orfl6 amplification
sgelidF 5-ATGACCAGCACCGACTCGA-3' PCR check of SB1027
sgelidR 5-GCTTACCAGAACAGCCCGC-3' PCR check of SB1027

sgcJ-Sprobe-F

5-TCCGTTGGTTGGCGGTTTC-3'

Southern hybridization for
SB1027

sgcJ-Sprobe-R

5-CGATGTGCTCGTAGGTGGG-3'

Southern hybridization for
SB1027
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Figure S1.
enediyne core highlighted in red.

enediyne structures was established.

SSSCH;,
NHCOZCHg
N’O o CH o
OH H
‘V/Q\ECHa HsC OCH;
NHEt
| OCH;
Calicheamicin (CAL) 7
alicheamicin
HyC
(1987) Hé\;Z;;Q%;
CHO L,
SSSCH;
o}
NHCO,CH,
oy mHs
°© SCHj
CH3
\ OCH HO
NHPrl

Namenamicin
(1996)

Structures of the six known 10-membered enediyne natural products with their

Given in parentheses are the years when each of the

SSSCH;,
NHCO,CHj
OH
O o of ok,
(0] OH H SCHj

oo
] NHPr-i

CO,H
HO
H3CO
° Esperamicin (ESP) OCHs
H3CO NH (1987)
O)WOCHB OH O OH
Dynemicin (DYN)
(1989)
OH

SSSCH,
NHCO,CH;
Al o
o
SCHy O OH
‘V//A\E‘f\ﬁp Shishijimicin Uncialamycin (UCM)
" (2009) (2005)

S5



Figure S2. Sequence analysis of SgcJ and its homologues from the seven known and 34

putative 9-membered enediyne biosynthetic gene clusters (given in parenthesis are accession

numbers). (a) Phylogenetic analysis of SgcJ and its homologues. The phylogenetic tree

was constructed with neighbor-joining method. Numbers of each node indicated the
The scale bar indicates branch length.

percentage of bootstrapping of a 1000 replications.
Aligned residues are colored

(b) Multiple sequence alignment of SgcJ and its homologues.
on the basis of the level of conservation (red background with white character shows strict

identity, red character similarity and blue frame similarity across groups).
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b (continued)
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Figure S3. Construction and confirmation of the AsgcJ mutant strain S. globisporus
SB1027. (a) Construction of the Asgc) mutant strain S. globisporus SB1027. S, Stul;

n®, kanamycin resistant; Kan®, kanamycin sensitive, Thi%, thiostrepton resistant; Thi®,
thiostrepton sensitive. (b) Southern analysis confirming the genotype of SB1027. M,
DNA ladder; lane 1, SB1027; lane 2, SB1022.
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Figure S4.

exclusion chromatography.

16/600 column calibrated against molecular weight standards.

Molecular weight estimation of SgcJ and NCS-Orfl6 in solution by size
(@) SgcJ and (b) NCS-Orfl6 estimated on a Superdex 200

The apparent molecule

weights of SgcJ and NCS-Orf16 were estimated to be 32.4 kDa and 37.3 kDa, suggesting that
both SgcJ (calculated molecular weight of 14.6 KDa) and NCS-Orf16 (calculated molecular

weight of 15.3 KDa) are dimers.
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