Department of Biochemistry and Molecular Biology / Emerging Media Lab / UBC Vancouver

A Dynamic and Integrated Metabolic Map for Teaching Metabolism

Lindsay Rogers, Mohsen Movahedi, Frederik Svendsen, Daniel Lindenberger, Saeed Dyanatkar

O 3D METABOUISM

PATHWAYS

Left-mcuse click - shift select to vighligh: multiple pathways.
Glycolysis

o Gluconeogenesis

Q The Urea Cycle
Glycerol-3-Phosphate Shuttle
Pre-Cursor Reactions to The Urea Cycle
Fatty Acid Synthesis
B-Oxidation
Malate-Aspartate Shuttle
Fermentation
Pyruvate Dehydrogenase Complex
Glycogen Breakdown
Glycogen Synthesis
Ketone Body Synthesis

Oxidative Phosphorylation

Oxidative Phase of PPP

0,
Objective

Cellular metabolism is a network of chemical reactions that facilitates all biological
processes. Metabolic networks are complex and dynamic and this makes them difficult to
visualize using static 2D images. We are developing an integrated and interactive 3D
metabolic network within the context of a human hepatocyte. We hope this open
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Metabolite-ID: Q87

glucose

Description:

Glucose is a common monosaccharide
and serves as the body's main source of
energy. Glucose is broken down for
energy via glycolysis. The body can also
produce glucose via gluconeogenesis, and
excess glucose can be stored as glycogen.
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LABEL SETTINGS

Adjust and filter node, edge, pathway and co-factor visibility
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Future Directions

educational resource will support learning and communicating metabolic processes at

many levels of education.

Key Features

1) 3D representation of metabolic pathways visualized within the context of a human cell
2) The user interface enables the user to manage complexity through highlighting and

labeling specific pathways and metabolites

3) A settings tab allows the user to change font size and customize which labels are

shown

4) User defined animations visualize metabolic flux

5) Up-to-date biochemical data is continually made available within the network through

a Wikibase
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Visualizing Cellular Metabolism

Images of a Dynamic and Integrated 3D Metabolic Map

cofactors and sub-reactants

Left: Metabolic pathways are visualized as nodes and edges. Selecting a node
(glucose) links to a 3D molecular visualization and to data within the Wikibase.
Right: Features within the user interface support flexibility in network visualization
Bottom: Additional features within the user interface enable visualization of
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Glycolysis

Glycolysis is a catabolic pathway in which
glucose is broken down into 2 molecules of
pyruvate with a net energy production of 2
ATPs. Glycolysis takes place in the
cytoplasm.
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