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The challenge in metabolomics....

Nature produces a large & diverse arsenal of high-value molecules:
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IOMEGA project:
integrated omics for metabolomics and genomics annotation
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Biosynthetic gene clusters: key to mining genomes for chemistry
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State of the art....
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Public genome repositories
Public metabolome repositories
Libraries of validated biosynthetic gene clusters

Libraries of annotated and identified molecular spectra

How to link it all?
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Paired Data Platform
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Paired Data Platform

IOMEGA paired data platform schema JuNo

This is the JSON schema for paired genomic / metabolomic data.

version *

1

Personal data*

Name of contact for correspondence

This person will be the point of contact for any communication related to this entry.

Academic institution or company name

Please use the full, official name of your institute in English. E.g., 'Harvard University".

Submitter contact e-mail address

Name of the principal investigator of the submitter

This person is contacted in case the submitter has moved institution

WAGENINGEN

UNIVERSITY & RESEARCH



Paired Data Platform

Extraction solvent . x

Please select the organic solvent used to extract the sample. If your sovent is
not listed, please choose Polar or Non-polar. If you used multiple solvents,
please select and order them and indicate the ratio below.

g
Methanol

Methylene Chloride / Dichloromethane

Ethyl acetate -
Chloroform +
Acetone

Isopropanol

Butanol tio here.
Acetonitrile -

-
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Improved annotation power by pattern mining and networking

Exploit grouping:to:

Propagate annotations
Predict NP chemistries
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Linking substructures to genetic elements
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IOMEGA: Integrated Omics for MEtabolomics and Genomics Annotation

Gene Cluster Families & Metabollte Fam|I|es
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Integrated metabolomics workflow

Spectrum

Dr Madeleine Ernst, UCSD
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Molecular Networking

lluminating the Rhamnaceae plant chemistry

A "\
S 2

| |
T ~
o
Ll
o ~
L |
”‘l‘:ll
— J

WAGENINGEN

UNIVERSITY & RESEARCH

8 8g 08,8 Bge @ .
¢ Yo a6 o B @

[ ] L ] .
seeceesceceRscecesRene
cteccsscecoRcececocneesse
PP ERCROEROIRERORBRORDRERBTRRS
800000000000 000000008000008

[ triterpenoids

. triterpenoidal saponins

[ steroidal saponins

[] flavonoid 3-O-glycosides / \
B flavonoid 7-Oglycosides plant related classifications:

[ flavonoid G-glycosides

[[] flavones, flavonones, flavonols d ifferent ﬂavonoids
[ ] 8-methylated flavonoids

: (hyd;oxyl)anthraquinones phenO“C glycosides
xanthones
B hydrolyzable tannins

B phenolic glycosides K triterpenoids /

[[] coumaric acid and derivatives

B lignan glycosides
[ ] iridoid glycosides
. peptide

. hybrid peptide

[] oligosaccharides

Dr Kyo Bin Kang, UCSD

. long-chain fatty acids

. others / no matches




Grouping Biosynthetic Gene Clusters into Families

Operational biosynthetic units
-:>|:>_m (Ziemert et al, 2014) <:H:>|:>_-»
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Y e B R alignment, domain alignment
(Doroghazi et al, 2014) m
<:H:>|:>_-» Jaccard index + domain duplication -:>E>m
— Y index o el
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Putative biosynthetic Gene cluster
gene clusters families (GCFs)
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Automated reconstruction and phylogenomic analysis
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MIBIG reference BGC ~ Dr. Jorge Navarrio Mufioz
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A FAIR Future Outlook

Lots of potential but no computer-readable formal linking
options available

Community-driven platform:
Collecting first feedback by close collaborators
Minimum information needed versus time commitment

Paired Data Platform

The next step: Genome ~ MS/MS
* Name MASSive /
In collaboration with Glasgow we work on NPlinker: NCBIAce i GRS fink
y ID Experimental
Systematic exploration of linking algorithms antiSMASH  Parameters
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