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Tab. S1. Homologous genes and proposed function of genes in labdanmycins biosynthetic gene

cluster of Streptomyces sp. KIB 015

Size Identity/ Accession number
NO. Proposed function by a BLAST search (blastp) -

aa positive
orfl 471 AraC family transcriptional regulator [Streptomyces niveus] 90%/92% WP _069625743.1
orf2 125  pyridoxamine 5'-phosphate oxidase [Streptomyces sp. AcH505]  91%/95% KIF71030.1
orf3 465  ATP-binding protein [Streptomyces niveus] 85%/90% WP _023536773.1
orf4 139  dynein regulation protein LC7 [Streptomyces sp. 1] 57%/70% WP_099897893.1
orf5 128  DUF742 domain-containing protein [Streptomyces niveus] 97%/97% WP_078074393.1
orf6 194  GTPase [Streptomyces sp. Ncost-T10-10d] 81%/89% SCF65553.1
labE 436 cytochrome P450 [Streptomyces niveus] 96%/97% WP_078074391.1
labA 348  geranylgeranyl diphosphate synthase [Streptomyces niveus) 94%/96% WP_078074390.1
labB 553  labdadienyl diphosphate synthase [Streptomyces anulatus) 76%/82% BAR97461.1
labC 453 cytochrome P450 [Streptomyces niveus] 93%/97% WP_078074388.1
labD 321  labdatriene synthase [Streptomyces anulatus] 76%/83% BAR97463.1
orfl 334  transcriptional regulator [Streptomyces niveus) 97%/98% WP_078074386.1
orfl 469  N-acetylmuramoyl-L-alanine amidase [Streptomyces niveus] 95%/97% WP _078079387.1
orfl 258  M23 family peptidase [Streptomyces niveus) 98%/100% WP_078074385.1
orfl 161 DUF456 domain-containing protein [Streptomyces anulatus) 69%/80% WP_057666569.1
orfl 334  luxR-family transcriptional regulator [Streptomyces laurentii] 81%/88% BAU86910.1



https://www.ncbi.nlm.nih.gov/protein/1068910824?report=genbank&log$=protalign&blast_rank=3&RID=2ADVAZGW015
https://www.ncbi.nlm.nih.gov/protein/747163626?report=genbank&log$=protalign&blast_rank=8&RID=2ADJRF0B015
https://www.ncbi.nlm.nih.gov/protein/1275831093?report=genbank&log$=protalign&blast_rank=13&RID=2AAE9MB5014
https://www.ncbi.nlm.nih.gov/protein/1151102076?report=genbank&log$=protalign&blast_rank=1&RID=2AA8W733014
https://www.ncbi.nlm.nih.gov/protein/1052408361?report=genbank&log$=prottop&blast_rank=7&RID=2AA6JH4P015
https://www.ncbi.nlm.nih.gov/protein/1151102074?report=genbank&log$=prottop&blast_rank=1&RID=2AA1XJYR014
https://www.ncbi.nlm.nih.gov/protein/1151102073?report=genbank&log$=prottop&blast_rank=1&RID=2AA1B9YV014
https://www.ncbi.nlm.nih.gov/protein/886849446?report=genbank&log$=protalign&blast_rank=3&RID=2A9PDK22015
https://www.ncbi.nlm.nih.gov/protein/1151102071?report=genbank&log$=prottop&blast_rank=1&RID=2A9HMW15015
https://www.ncbi.nlm.nih.gov/protein/1151102069?report=genbank&log$=prottop&blast_rank=1&RID=2A9ANG9Y014
https://www.ncbi.nlm.nih.gov/protein/1151107071?report=genbank&log$=prottop&blast_rank=1&RID=2A985ESC014
https://www.ncbi.nlm.nih.gov/protein/1151102068?report=genbank&log$=protalign&blast_rank=1&RID=2A90YWSN015

Tab. S2. Strains and plasmids used and generated in this study.

Strains/Plasmids Characteristic(s) Sources

E. coli

DH5a Host strain for cloning Invitrogen

BL21(DE3) Host strain for protein expression Novagen

XL1-Blue MR Host for constructing genomic library Agilent Technologies

BW25113/plJ790 Host strain for PCR targeting Ref. 1

ET12567/pUZ8002 Donor strain for conjugation Ref. 1

Streptomyces

S. sp. KIB 015 Wild type, Diterpene producer This study

S. sp. KIB 015 AlabB The labB gene disrupted mutant of KIB 015 This study

S. sp. KIB 015 AlabE The labE gene disrupted mutant of KIB 015 This study

S. albus 11074 Host strain for heterologous expression Ref. 2

S. coelicolor M1154 Host strain for heterologous expression Ref. 3

S. albus 9B5 S. albus J1074 integrated with pJTU2554-9B5 which  This study
contains labdanmycins biosynthetic gene cluster

S. coelicolor 9B5 S. coelicolor M1154 integrated with pJTU2554-9B5  This study
which contains labdanmycins biosynthetic gene cluster

Plasmids

pSupercos-1 Kan', Cosmid vector for genomic library construction Stratagene

19A10 Kan', Cosmid pSupercos-1 which contains labdanmycins  This study
biosynthetic gene cluster

19A10 AlabB Kan', gene inactivation clone used for /abB mutant This study

19A10 AlabE Kan', gene inactivation clone used for /abE mutant This study

pJTU2554 Apr?, Cosmid vector for genomic library construction Ref. 4

9BS5 Aprf, Cosmid pJTU2554 which contains labdanmycins This study

biosynthetic gene cluster




Tab. S3. Primers used in this study

Primers Targeted  Sequences

genes

for screening genomic library

SG-F labD 5’-TGAGTGCGTCCACCTCCTCG-3’
SG-R 5’-GCAGTGACGGCAGGTTGAGC-3’
For PCR targeting
Tar-labE -F labE 5’-GTGAGTATCACACCACCGGACGTCACCGCTGTGCCCCTGttccggggatccgtegace-3’
Tar-labE -R 5’-CTAGGAAGTCGTCACCGACATACGGTCGCCTGCCGTCGAtgtaggctggagetgette-3°
Tar-labB -F labB 5’-ATGACCGCCCGCCCGACCCCCGTCACCGCAACCGTGAGGttccggggatcegtegace-3’
Tar-labB -R 5’-TCATGCGTCCGTCCTACCTTCCGCGTCTGTGGGTGCGTTtgtaggctggagetgette-3’
For gene validation
Che-labE -F labE 5’- GTGAGTATCACACCACCG -3’
Che-labE -R 5’- CTAGGAAGTCGTCACCGAC -3’
Che-labB -F labB 5’- ATGACCGCCCGCCCGACC -3’
Che-labB -R 5’- TCATGCGTCCGTCCTACC -3’
A Wildtype § % 3 B wild iype -
5.5p. KIB 015 5.5p. KIB 01 123456789
1002bp by PCR 1659bp
| R | ot
PI9A10 AlabE L wemr g PIOAIO AlabB 3w ‘:i
S w3 KBOISATE 3 ace@i 3
1460bp by PCR 1460bp

Fig. S1. Gene replacement of /abB and labE using the PCR-targeting method. (A)
Scheme for the construction of labE replacement mutant. (acc(3)IV* included acc(3)IV
and OriT.) (B) Scheme for the construction of /abB replacement mutant. (acc(3)IV*
included acc(3)IV and OriT.) (C) Gel electrophoresis of PCR products. Lane 1: labB
(S. sp. KIB 015), 1659 bp; Lane 2-4: AlabB, 1460 bp; Lane 5: DNA molecular
ladder (5000 bp, 3000 bp, 2000 bp, 1500 bp, 1000 bp, 750 bp, 500 bp, 250 bp). Lane 6:
labE (S. sp. KIB 015), 1002 bp; Lane 2-4: AlabE, 1460 bp;



L

R0
=0
[0
T

11
el
ar'l
£l
S 1
Sl
L1l
061
1
1571
&'l
sl

ELT
ST
161
£al

o
)
Lre
a0e
areg
e
(E'T
1EE
1EE

TEEEFEEEERER
N~ =™

=Bl
S
=i

Sr66 0 [

=

=BT

=0T |

== e
T T T

1

)

&
(o

f1

i2 i1 0

13

Fig. S2. '"H NMR spectrum (CD;0D, 500 MHz) of compound 1
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Fig. S3. 3C NMR spectrum (CD;0D, 125 MHz) of compound 1
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Fig. S4. HMQC spectrum of compound 1 (in CD;0D)
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Fig. S5. HMBC spectrum of compound 1 (in CD;0D)
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Fig. S6. 'H-'H COSY spectrum of compound 1 (in CD;0D)
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Fig. S7. ROESY spectrum of compound 1 (in CD;0D)
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Fig. S8. 'H NMR spectrum (CD;0D, 500 MHz) of compound 2
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Fig. S9. 3C NMR spectrum (CD;0D, 125 MHz) of compound 2
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Fig. S10. '"H NMR spectrum (CDCl;, 400 MHz) of compound 3
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Fig. S11. 3C NMR spectrum (CDCl;, 100 MHz) of compound 3
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Fig. S12. '"H NMR spectrum (CDCl;, 800 MHz) of compound 4
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Fig. S13. 3C NMR spectrum (CDCl;, 200 MHz) of compound 4
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Fig. S14. HSQC spectrum of compound 4 (in CDCI;)
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Fig. S15. HMBC spectrum of compound 4 (in CDCls)
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Fig. S16. ' H-'H COSY spectrum of compound 4 (in CDCl;)
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Fig. S17. ROESY spectrum of compound 4 (in CDCl;)
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Fig. S18. 'H NMR spectrum (CDCl;, 800 MHz) of compound 5
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Fig. S19. 3C NMR spectrum (CDCl;, 200 MHz) of compound 5
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Fig. S20. HSQC spectrum of compound 5 (in CDCI;)

15

F110
:

=160

£l (ppm)



. MJJLI ‘._ l snsgea i I

P

"I | [
c'lﬂn i ] 8 0f

Whe

0o
bé

rido

6.3 6.0 3.3 3.0 4.3 4.0

3.3
£2 {ppn)
Fig. S21. HMBC spectrum of compound 5 (in CDCls)
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Fig. S22. ' H-'H COSY spectrum of compound 5 (in CDCl;)
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Fig. S23. ROESY spectrum of compound 5 (in CDCl;)
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