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An Introduction to Networks


Extension



HOMEWORK

Create ONE challenge questions involving this cell phone network (make it as tough as you’d like!).  You will present this question tomorrow for another group to solve.  See “additional questions” above for inspiration.  Be sure to use number/letter labels in the question you create.  
EXTENSION
1. For each of the following prompts, diagram a network with the number of nodes given and only one edge between each node.  Then for each diagram determine the total number of edges in the diagram.












Total Edges


Two nodes










____


Three nodes









____


Four nodes










____


Five nodes










____


Six nodes










____

2. Use your internet skills to determine how many different functional proteins are found within a common cell.  

3. Assuming that each protein is a node and that they can each interact through a single edge, can you easily determine how many total edges are contained within such a network?  What modern technology would aid in making such calculations?

NETWORK BIOINFORMATICS:
AN INTRODUCTION TO CYTOSCAPE
Name: ___________________________

Background

As you have determined for yourself, networks become exponentially complex as the number of nodes and edges increase.  This is often referred to as a combinatorial explosion.
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You most likely predicted that the diagram and analysis of such complex networks can efficiently be completed with computers.  The biological field spawned by these and other large data sets is called bioinformatics.

In the next lesson, you will analyze the cell phone network that you created yesterday using a simulated version of Cytoscape, bioinformatics software that fosters the analysis of such complex systems.  In practice it is used to analyze networks of interacting proteins found in cells. You will become familiar with the software Cytoscape through a simulator.  More specifically, you will learn how to use this software to select nodes, knockout and reactivate nodes based on a number of properties of the network, and efficiently trace the flow of information through the network.

[image: image3.png]


























































































Institute for Systems Biology and Bellevue School District.  
This Extension Activity was provided courtesy of Eric Kessler, Blue Valley School District, Kansas.
Institute for Systems Biology and Bellevue School District.  
This Extension Activity was provided courtesy of Eric Kessler, Blue Valley School District, Kansas.

