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Metabolome _
all low molecular weight molecules

(metabolites) in cells, body fluids,
tissues, etc.

Metabolomics

the quantitative and qualitative
analysis of all metabolites in
samples of cells, body fluids,
tissues, etc.
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Metabolomics
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LC-MS and Metabolite Identification

RPLC-microTOF (Bruker)
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When all you have is a mass and
a “window”

List of

Elemental

Compositions _

ChemSpider
MS ‘
N Mass + e KEGG HMDB
Window —
— — PubChem

List of Molecules

Measured Mass + Mass Window = Multiple Elemental Compositions
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When you have MS"

Measured Mass + Mass Window + Fragments

Single Elemental Composition

‘ ChemSpider
" Mass + KEGG HMDB
MS II‘ I Window .
N ' fragmenits PubChem

List of Molecules
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The expert system

Dr. Ronnie van Doorn Dr. Albert Tas
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Bottlenecks in Metabolite
Identification

Many metabolites in LC-MS not identified
HighRes MS can obtain 1 EC = many structures
No tools for automatic identification

Takes long for the expert to identify metabolites



Challenges

Analytical methods
Software

Databases



Our approach
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Our approach
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Our approach

Experimental
DEF:]

Processing
Data Trees

Find Similar
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Our approach
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From data to information



MEF: spectral to fragmentation tree

Processing
Data Trees
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MEF: spectral to fragmentation tree
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Processing
Data Trees
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Extracting more information from
your data



Fragmentation tree fingerprints

Find Similar
Trees

Feature connectivity
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Fragmentation tree fingerprints
results,

Find Similar
Trees
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De-novo identification



Structure Generator

Elemental Fragments
Formula
v

Generate
Keep molecules if
Generate CanOnlca-l CDK
Structures augmentation Nauty
All non-duplicated
molecules
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Structure Generator Results &=

molecules

p-Cresol

Glycine Phenylalanine Malic acid D-Cysteine sulfate

Elemental
Composition R S
10,203,389

Generate # Output 277 810,163
Structures Molecules

R -6 O 4,037,499 °x 71,601 °x-°"100 C—%—OH 19,940
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v RS
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Lots of candidates structures



Metabolite-likeness Rt
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Metabolite-likeness Rt

8K

Atom Counts
Physicochemical desc. Standardization
MDL Public Keys
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Metabolite-likeness, external
validation

HMDB
External DrugBank
validation set

Random Selection
Standardization

l .

Filter
Structures

Metabolite RF — MDLPublicKeys
likeness RF — ECFP_4
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Metabolite-likeness, external
validation _

B ChEMBL
B DrugBank
BE HMDB_unofficial

Filter
Structures
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From information to
knowledge



www.MetiTree.nl

still in beta. not suited for production work.
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Conclusions
Chemoinformatics plays a crucial
role in the metabolite identification
pipeline

Now it Is the time to challenge this
pipeline with real cases

Expert is still needed
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