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Introduction

* Pathway diagrams are found everywhere

e Useful for biologists, computational analysis and interpretation
of large-scale experimental data

* Online pathway databases (WikiPathways, Reactome and KEGG)

* Metabolomics data proves difficult to be linked to biological
pathway models

* Sparseness of data hinders pathway interpretation
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* Directed network of metabolites from pathway
knowledge bases

e (Calculate sub-network between active metabolites
e Visualise directed paths

* Interpret metabolomics datasets
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Workflow o ~\ / .

1. Directed metabolic reactions in

human pathway models are —>
retrieved from the —— ,b,| ; d'd_“-ct—d wo— -
— Retrieve metabolic oad directed metabolic
1
WikiPathways RDF". reactions from reactions in graph

2. Those interactions are stored in ~ \_Pathway m°de'51/ \_ database?  /
the graph database Neo4j?.

3. Using the Cypher query / \ / \
language the shortest paths =)
between metabolites of év,;%Cytoscape
interests are calculated.
Visualize subnetwork Calculate network of
4. Finally, the resulting in Cytoscape? shortest paths between
subnetwork is visualized in & P, \Jntabalitesigtinterest )
Cytoscape®.
Figure 2: DSMN workflow.

TWikiPathways RDF: http://spargl.wikipathways.org (released July 10, 2017)
Kutmon ef al (2016) doi:10.1093/nar/gkv1024, Waagmeester et al. (2016) doi: 10.1371/journal.pcbi.1004989

2Neodj: https://neodj.com/

% Maastricht University
3 Cytoscape: http://cytoscape.org/
Shannon et al. (2003) doi: 10.1101/gr.1239303




Side metabolites (21 in total)

S-adenosyl-L-homocysteine (SAH)
S-adenosylmethionine (SAM)

e adenosine triphosphate (ATP)
e adenosine diphosphate (ADP)
 adenosine phosphate (AMP)

e guanosine triphosphate (GTP)

NADP+ (HMDB only recognises NADP)

e guanosine 5'-diphosphate (GDP) * NADPH

* NAD(+) (HMDB only recognises NAD)
 Dioxygen (02)  FADH2 (HMDB only recognises FADH)
 Hydron (H+) * NADH
* Water
e carbon dioxide (CO2) e coenzymeA
e sodiumion e acetyl coenzyme a

 phosphate ion
e pyrophosphoric acid (HMDB only
has diphosphate(4-))
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DIRECTED NETWORK VISUALISATION
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Dataset 1:

* Metabolights dataset (MTBLS265) [4]

* Metabolic profiles (LC-MS) in blood
samples of 15 young (29 £ 4 y of age) and
15 elderly (81 = 7 y of age) individuals.

E’ﬂ WEER LI THTL VISV 4 MetaboLights dataset: http://www.ebi.ac.uk/metabolights/MTBLS265,

Chaleckis et al. (2016) doi: 10.1073/pnas.1603023113



Dataset 2:

* Metabolights dataset (MTBLS404) [5]

* Metabolic profiles (LC-HRMS) in urine
samples of 183 individuals, ages 40.9 %+
10.3 years.

U2

4@ Maastricht UanGrSlty [5] Metabolights dataset: https://www.ebi.ac.uk/metabolights/MTBLS404
Thévenot et al. (2015) 10.1021/acs.jproteome.5b00354



https://www.ebi.ac.uk/metabolights/MTBLS404
https://www.ebi.ac.uk/metabolights/MTBLS404
https://doi.org/10.1021/acs.jproteome.5b00354

RESULTS Dataset 1 (Wikidata): compared to

previous results (presented at ISMB)
26 connected nodes with 34 edges
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RESULTS Dataset 2 (Wikidata):

* 40 connected nodes with 78 edges
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Comparing the 2 subnetworks:

Intersection and Union
E— —
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https://www.decodedscience.org/introducing-math-symbols-union-intersection/16364



Comparing the 2 subnetworks: intersection

bicare ion L-GI acid

(+/-)-pantothenic acid
so@ion

L-glu@em -)
glutcid
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CONCLUSION

* Calculation of directed subnetwork
connecting active metabolites is possible
with presented workflow

* Neo4dj and Cytoscape allow computational

calculation for larger networks and
advanced visualisation
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DISCUSSION

1. Side metabolites

2. Calculation of “shortest path” Retrieve metabolic Load directed metabolic
. . . reactions from reactions in graph
- What about protein kinetic? | .waymodelst / v

- Detect new pathways for
unmapped data i -,

3. Cytoscape app -~ Cytoscape
Visualize subnetwork Calculate network of
in Cytoscape? shortest paths between
\ / Qeta bolites of interey

Figure 2: DSMN workflow.

TWikiPathways RDF: http://spargl.wikipathways.org (released July 10, 2017)
Kutmon ef al (2016) doi:10.1093/nar/gkv1024, Waagmeester et al. (2016) doi: 10.1371/journal.pcbi.1004989

2Neodj: https://neodj.com/
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3 Cytoscape: http://cytoscape.org/
Shannon et al. (2003) doi: 10.1101/gr.1239303
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