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Traditional Approach for Bioactive Natural Product Discovery
‘Grind and Find’ Methodology
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Streptomyces coelicolor – A Prolific Producer of Specialised Metabolites
‘Grind and Find’ Methodology
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Streptomyces coelicolor – A Full Metabolic Profile
Application of Genomics-Based Discovery



Natural Products from Burkholderia
Diverse Metabolic Arsenal



Exploiting Burkholderia for Novel Antimicrobial Compounds
‘An untapped source of novel bioactive metabolites’

Acinetobacter baumannii (MIC 2 µg/mL)

Chem. Biol. 2011, 18, 665.
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Exploiting Burkholderia for Novel Antimicrobial Compounds
‘An untapped source of novel bioactive metabolites’

Enacyloxin Biosynthetic Gene Cluster

Chem. Biol. 2011, 18, 665.



Biosynthesis of Enacyloxin IIa
Hybrid cis/trans-AT Modular Polyketide Synthase

Chem. Biol. 2011, 18, 665.



Screening Metabolites from Burkholderia gladioli BCC0238
A Highly Bioactive Strain

J. Am. Chem. Soc. 2017, 139, 7974.

MRSA B. multivorans B. subtilis R. mannitolilytica E. faecium C. albicans

Cystic fibrosis patient

Minneapolis, USA.

1996

Burkholderia gladioli 

BCC0238

Metabolite Screening

B. gladioli BCC0238 overlays



Burkholderia gladioli 

BCC0238

Genome Sequencing of Burkholderia gladioli BCC0238
Biosynthetic Gene Cluster Analysis

J. Am. Chem. Soc. 2017, 139, 7974.



Etnangien
Sorangium cellulosum

Mycobacterium smegmatis (MIC 1 μg/mL)

Inhibits E. coli RNA Polymerase

Discovery of Gladiolin: A Novel Macrolide Antibiotic
Structure Elucidation and Comparison to Etnangien

J. Am. Chem. Soc. 2017, 139, 7974.

Highly unstable!



675.4662
693.4767

711.4873

725.5032

743.5139

761.5245

779.5349

801.5170

BCC0238_WT_Glycerol_RE2_01_2087.d: +MS, 19.6-19.8min #2351-2370

0.0

0.5

1.0

1.5

6x10

Intens.

650 675 700 725 750 775 800 825 850 875 m/z

761.5245

743.5139

761.5245

779.5349

801.5170

[M+H]+

[M+Na]+

Molecular Formula: C44H75O11-H2O

-H2O

-H2O

MRSA B. multivorans B. subtilis R. mannitolilytica E. faecium C. albicans

Screening Metabolites from Burkholderia gladioli BCC0238
LC-MS Metabolite Screens of Crude Extracts

J. Am. Chem. Soc. 2017, 139, 7974.
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Genome Sequencing of Burkholderia gladioli BCC0238
Insertional Mutation Abolishes Gladiolin Production

J. Am. Chem. Soc. 2017, 139, 7974.



Gladiolin

Burkholderia gladioli

Etnangien

Sorangium cellulosum

Mycobacterium smegmatis (MIC 1 μg/mL)

Inhibits E. coli RNA Polymerase

Discovery of Gladiolin: A Novel Macrolide Antibiotic
Structure Elucidation and Comparison to Etnangien

J. Am. Chem. Soc. 2017, 139, 7974.



Gladiolin

Burkholderia gladioli

Mycobacterium tuberculosis (MIC 0.3 μg/mL)

Inhibits Mycobacterium smegmatis RNA Polymerase (23 μM)
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Discovery of Gladiolin: A Novel Macrolide Antibiotic
Gladiolin Inhibition of RNA Polymerase and Cytotoxicity

J. Am. Chem. Soc. 2017, 139, 7974.



Gladiolin

Target: M. tuberculosis RNA Polymerase

Discovery of Gladiolin: A Novel Macrolide Antibiotic
Cross-Resistance with Rifampicin and Isoniazid

MIC (μg/mL)

Strain Mutation Resistance Gladiolin Isoniazid Rifampicin

H37Rv None None 0.3 0.04 0.001

HUG.MB.6726 inhA Isoniazid 0.3 2.2 0.001

CHUV80037024 inhA/katG/rpoB Isoniazid/Rifampicin 1.7 >10 >10

Isoniazid

Target: M. tuberculosis Enoyl-ACP Reductase (InhA)

&

M. tuberculosis Catalase peroxidase (KatG)

Rifampicin

Target: M. tuberculosis RNA Polymerase β-subunit (RpoB)

J. Am. Chem. Soc. 2017, 139, 7974.



Discovery of Gladiolin: A Novel Macrolide Antibiotic
A Bit of Press Attention…

J. Am. Chem. Soc. 2017, 139, 7974.

Nat. Prod. Rep. 2017, 37, 713.
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