OpenStax-CNX module: m11106

1

Introduction

∗

Krzysztof Cyran
Marek Kimmel
Rudy Guerra
This work is produced by OpenStax-CNX and licensed under the
Creative Commons Attribution License 1.0

†

Abstract
This is introductory module to the innovative research-oriented course of Bioinfomatics at the advanced undergraduate or beginnig graduate level. The course concerns computational and statistical
methods for problems which are coming to the forefront of bioinformatics as the Human Genome equencing project reaches completion

1 Course roadmap
The novel research-oriented course of bioinformatics called

From Sequence to Expression and Structure

is

organized into three main parts listed below.

Course structure

1. Statistical methods for gene expression and gene interaction using DNA-array data as well as other
genomic data
2. Statistical machine learning techniques for bioinformatics
3. Application of computational geometry and robotics techniques to the study of biomolecules and
receptor-ligand interactions
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Biological cell

Figure 1:

This is a 3 dimensional diagram of the living organism cell

2 Statistical methods for gene expression
Multiple gene expression techniques allow simultaneous measurement of expression levels of up to 50,000
genes. These novel methods already are being used to classify human cancers as well as to measure expression
changes in experimental conditions.

This part of the course introduces the student to the techniques and

experiments for obtaining gene expression data, as well as the probabilistic and statistical methods for
analysis of such data.
The data generated by large scale parallel hybridization techniques, such as DNA microarrays, constitute
a new generation of data requiring novel methods of statistical analysis.

http://cnx.org/content/m11106/2.17/

OpenStax-CNX module: m11106

3

DNA array

Figure 2:

This is an enlarged view on a fragment of cDNA microarray.

By calculation of the

RED/GREEN ratio for each spot (corresponding to one gene)it is possible to determine the concentration of mRNA (gene expression measure) from test and the reference conditions.

1
You can also refer to the comprehensive presentation of the DNA-Microarray technology

1 http://www.bio.davidson.edu/courses/genomics/chip/chip.html
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