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Protein-Protein Interactions (PPI)

e How to extract information about sets of genes?

e How to perform functional enrichment analysis using
protein-protein interactions as annotation source?

e How to prioritize candidate genes?




vodes = proteins

Graph Theory

Set of proteins interacting

-dges = interaction events

Undirected graph

structured data




Graph Theory

Some Graph Theory concepts:

e Degree (connectivity or connections): Number of edges
connected to a node. Nodes with degree are called hubs.
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Graph Theory

Some Graph Theory concepts:

Degree (connectivity or connections): Number of edges
connected to a node. Nodes with degree are called hubs.

Shortest paths.

Betweenness: A measure of centrality of a node by the
number of shortest paths that pass through a node.
e O is the total number of shortest paths in

the graph. Osr (’U)
e 0o_ (V) is the number of shortest paths that E
pass through node V. o
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Graph Theory

e C(lustering coefficient (a node): A measure of how
interconnected the neighbours of that node are.
Proportion of links between the nodes within its
neighbourhood divided by the number of links that could
possibly exist between them.

e e is the number of edges among i 2e;
the nodes connected to node C.. Ci

e n.is the number of neighbours of
node C..

ni(n; — 1)

C=1 C=1/3



Graph Theory

e Small world network: Typical organization of the
biological networks.
O Few Hubs that connect all the network and a lot of nodes of low degree
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IL-15

Figure 7

Newwork of known functional interactions between celiac disease (CD)-associated genes and key immunological markers of CD. We
used the STRING dambase to look for known functional interactions among CD suscepubility genes, as well as functonal interactions
between CD susceptibility genes and interleukin (IL)-15 or interferon (IFN)-oc The STRING database assembles informaton about
both known and predicted protein-protein interactions on the basis of numerous sources, including experimental repositories,
compurtational predicuion methods, and public text collections. Several CD suscepubility genes functonally interact with I1L-15
(yellow), IFN- (red), or both (purple).




Graph Theory

Some Graph Theory concepts:

e Small world network: Biological like network organization.
O Few Hubs that connect all the network and a lot of nodes of low degree

e Component: Node are connected to each other by paths
and isolated from others clusters.
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Interactome & Transcriptome
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Interactome & Transcriptome
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Any question?




Activities

. Over-representation and GSEA exercises:

http://bioinfo.cipf.es/ WODA19/doku.php/bbdd

. Protein-protein interaction exercises:

http://bioinfo.cipf.es/WODA19/doku.php/ex ppi
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