MODULE CODE:
CI3480

LEVEL:
3
CREDITS:
15
TITLE:
Bioinformatics
PRE-REQUISITES:
Successful completion of Level 2 core modules
CO-REQUISITES:
None
AIMS

To provide students with basic knowledge of bioinformatics methods such as sequence alignment, evolutionary tree building and structure prediction. 

To prepare students for analysing requirements of bioinformatics users, writing their own bioinformatics applications and using specialised software.
LEARNING OUTCOMES: 
On successful completion of the module, students will be able to:

i) State and explain the motivations for using bioinformatics

ii) Explain the digital nature of genetic information

iii) Describe and compare various bioinformatics algorithms and their potential use in other fields

iv) Be able to analyse and describe the requirements of bioinformatics users

v) Enumerate the principal software and databases for bioinformatics

vi) Comment on research papers on topics associated with bioinformatics

vii) Apply the knowledge gained to research and development in bioinformatics

CURRICULUM CONTENT (INDICATIVE)

Digital nature of genetic information: the central dogma (DNA, RNA and proteins);

Sequence alignment: graphical comparison, dynamic programming and multiple alignments;

Evolutionary tree building: clustering and neighbour joining methods;
Structure prediction and classification: statistical, 3D simulation and 3D alignment techniques;
Data mining and classification: machine learning approaches;
Applications of bioinformatics: DNA fingerprinting, taxonomy, gene therapy, GMO, drug design;
Social, economical and ethical issues that arise in bioinformatics

TEACHING AND LEARNING STRATEGY (INDICATIVE)

Lectures, workshops and group based activity. A maximum of 44 hours formal contact time will be available which will typically be split as follows:

Lectures


22 hours

Workshops


22 hours

Independent guided study
106 hours

ASSESSMENT STRATEGY
Assessment will be through coursework and examination.  Coursework will typically include practical work and exercises including a group based activity.  Assessment is in two parts to mirror the two halves of the curriculum. The practical component will be assessed by coursework relating to graded exercises initiated in the supervised workshops. The theoretical aspects of the course will be assessed by the end of course assessment.  Independent learning skills will be developed throughout the module through directed reading to supplement formal teaching and will be necessary to achieve the learning outcomes.Independent learning skills will be developed throughout the module through directed reading to supplement formal teaching and will be necessary to achieve the learning outcomes.

MAJOR CATEGORIES OF ASSESSMENT

Examination

50%

Coursework

50%

ACHIEVING A PASS

It IS NOT a requirement that any major assessment category must be passed separately in order to achieve an overall pass for the module.

BIBLIOGRAPHY (INDICATIVE):


Core Texts
Lesk, Arthur M. - Introduction to bioinformatics. - Oxford: Oxford University Press, 2002.

Krane, Dan  and Raymer Michael - Fundamental Concepts of Bioinformatics. - Editor: Benjamin Cummings, 2003. 

Attwood, Teresa K. and Parry-Smith, David J. - Introduction to bioinformatics. - Harlow: Pearson Education, 1999. 

Recommended Reading:

Bourne, Philip E. - Structural bioinformatics. - New York; Chichester : Wiley, 2002. 
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