ECS 234: Introduction to Computational
Functional Genomics
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Administrativia

* Prof. Vladimir Filkov
3023 Kemper

* Appts:
— Office Hours: Wednesday, 1:30-3p
— Ask me or email me any time for appt
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mailto:filkov@cs.ucdavis.edu

* ECS 234, 4 credits, CRN: 54135

* http://www.cs.ucdavis.edu~/filkov/234/

* No text required, papers and handouts
* Grading:

— 60% project

— 30% presentations

— 10% class participation
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Projects

* Groups should be formed by Jan 16

* Projects will ideally combine biological
topics and computational methods

Project proposals are due Jan 22
Progress reports are due Feb 17
Project presentations March 12

Final reports are due March 17

* If you have an 1dea write to me and/or come
and talk to me asap
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Presentations

* Presentations: paper and/or software

* Each presentation will be during class time,
40-45 min long and 10-20min for
discussion

* Need 2 volunteers for presentations on

— Normalizing microarray data (different
methods comparison),

— Biclustering of microarray data,
— or your choice.
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Computational Biology and
Bioinformatics

* Computational Biology: Computational

scientists researching and developing methods

for solving molecular

b10logy problems

* Bioinformatics: More
appropriate use of tool
problems

practical, deals with the
s to solve genomics

* Necessary background: molecular
biology+computer science+statistics
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* Sub-areas in Computational
Biology/Bioinformatics:

— Genomics

— Functional Genomics
— Proteomics

— Phylogenetics

— Bionetworks

— eftc.
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What good 1s Comp. B10?
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This Course: Computational Functional Genomics

Genomics = molecular biology + robotics +
informatics

* Depends on tools and techniques of recombinant DNA
technology (e.g. DNA sequencing)

* The technologies used are high-throughput (e.g.
sequencing, microarraying, etc.)

* Data proceesed and analyzed by computers

Functional = exploration of gene and protein
function 1n the cell processes (e.g. regulation,
interactions, pathways, networks)

Computational = using computational /

algorithmic methods
ECS 234



How Is Function Discovered?

* Observe Nature, analyze data, make and test
hypotheses, repeat

* Small scale: gene by gene
— Manually curated databases (e.g. MIPS for yeast)

* Large scale: robotics + computational methods
— Sequence
— Gene Expression

— Protein Interactions
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The System and Its Parts
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Examples of Genomic Data and
Computational Tools
for Functional Discovery
in Genomics
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PPI Network Maps
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Data Integration
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Course Overview

Intro: Biology, Biotechnologies, Computational Methods
A. Central Dogma of Molecular Biology

B. High-Throughput technologies: DNA sequencing, Gene Expression
Arrays, Protein-DNA, and Protein-Protein Interactions
C. CS for Biologists

Bioinformatics and Data Mining of Large-Scale Data
A. Gene Expression analysis (statistics, classification, clustering)
B. Sequence analysis (promoter region analysis)
C. TF-DNA and Protein-Protein interactions analysis (topological
properties and comparison)
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Course Overview, contd.

Gene Network Inference
A. Graph Models
B. Boolean Networks

C. Bayesian Networks
D. Linear Additive Models

Combining Heterogeneous Data Sources
A. Sequence + gene expression
B. Gene Expression + protein-protein interactions
C. Methods for general data integration

ECS 234
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