BIOCHEMISTRY WITH STRUCTURAL BIOLOGY


	SENIOR SOPHISTER YEAR:


Module BI 4410 Developmental Biology

Learning outcomes:

On successful completion of this module students will be able to:

· Demonstrate an understanding of the molecular processes which lead to the development and specialisation of animal cells and tissues 

· Describe the key events in building a multicellular animal including embryo patterning and articulate the biomedical relevance of these molecular events 

· Demonstrate an understanding of molecular control of cell differentiation and the key molecules involved with morphological events in the embryo 

· Articulate an understanding of the structural complexities of the cerebral cortex and the genetic regulation of cellular migration in the cerebral cortex

· Explain the principles and developmental mechanisms underlying topographic mapping in the brain and critically evaluate the methodologies that can be used to study neural development in the mammalian brain

Module BI 4430 Techniques in Biochemistry and Cell Biology 

Learning outcomes:

On  successful completion of this module it is expected that students will be able to:

· Demonstrate in written and oral form the principles of genetic manipulation

· Demonstrate proficiency in the application of genetic manipulation in the generation of transgenic and gene knock-out organisms. 

· Display a solid foundation in manipulation of genetic systems in vitro.
· Demonstrate proficiency in basic applications of spectroscopy in analysing biological events.

· Display a solid foundation in the application of NMR approaches to solving biological problems.

· Solve problems in cell biology using imaging based approaches

Module BI 4450 Advanced Topics in Metabolism 

Learning outcomes:

On successful completion of this module students will be able to:

· Explain the strengths and weaknesses of using classical definitions and applications of control and regulation of flux and metabolite concentration in a biochemical pathway

· Compare and contrast bottom-up metabolic control analysis and top-down elasticity analysis and propose how they can  be used to define control and regulation in biochemical pathways

· Demonstrate  an understanding of the diagnosis, aetiology, complications and treatment associated with diabetes and obesity

· Demonstrate a knowledge of the origins and structures of the major cofactors and their role in enzyme catalysis

Module BI 4200 Advanced Biophysics

Learning outcomes:

On  successful completion of this module it is expected that students will be able to:

· Demonstrate in written and oral form the principles and applications of advanced spectroscopy in analysing biological events.

· Communicate the use of biophysical models to describe the behaviour of functional protein and other macromolecular complexes.

· Demonstrate proficiency in the application of NMR approaches to solving biological problems.

· Display a solid foundation in the science of the behaviour of large macromolecular complexes.

· Solve structural problems using multi-faceted operations, including spectrophotometric and calorific approaches.

Module BI4220 Nanomachines & diseases of protein conformation

Learning outcomes:

On  successful completion of this module it is expected that students will be able to:

· Demonstrate in written and oral form the paradigm of  “genes meanz nanomachines”

· Demonstrate proficiency in the application of interdisciplinary approaches to study  RNA-based machines

· Recall and integrate knowledge on the structural biology of viruses

· Describe the pathobiology of diseases involving aberrant protein folding behaviour

· Display a solid foundation in potential therapeutic approaches to prion based diseases

· Solve problems in fundamental issues of protein folding.

BI 4240 Cell Cycle & Cytokine Signalling 

Learning outcomes:

On successful completion of this module students will be able to:

· Explain the molecular processes that lead to growth and proliferation

· Outline the cellular changes and regulatory mechanisms that define the stages of the cell cycle

· Describe the mechanism of cytokinesis

· Compare and contrast the meiotic and mitotic cell cycles

· Relate how the cell cycle impacts on cancer development

· Recall and integrate key knowledge and concepts about cytokine receptors and the signalling pathways they activate

· Demonstrate an understanding of the theory behind techniques used in the discovery of cytokine receptors and the signalling pathways they activate

Module BI 4270 Bioinformatics, Proteomics & Drug Design

Learning outcomes:

On  successful completion of this module it is expected that students will be able to:

· Demonstrate in written and oral form the principles and applications of advanced database construction and design

· Demonstrate proficiency in the application of computers to search large data bases of space options and provide pharmacophores

· Demonstrate proficiency in structure-based drug design
· Display a solid foundation in the science of proteomics

· Solve structural problems associated with genetic expression of splice and allelic variants using multi-faceted operations, including post-translational modifications

Module BI 4470 Origin of Life & the Cytoskeleton
Learning outcomes:

On successful completion of this module students will be able to:

· Describe the general processes and timeframe of the formation of our solar system and of the earth’s atmosphere 

· Evaluate the strengths and weaknesses of current theories of early pre-cell and cell formation; explain the role of mineral surfaces in early pre-cell metabolism and the development of biological chiral synthesis and polymer synthesis

· Describe and debate the theory of the RNA world and the molecular origins of Darwinian evolution

· Explain and question the possible origin of cell membranes and cellular compartmentalisation and categorise the stages of the evolution of metabolism and energy transduction 

· Recall and integrate key knowledge and concepts about the structure and function of microtubules and mechanism and regulation of microtubule assembly/disassembly

· Describe the different classes of microtubule accessory proteins, their physiological roles and appraise their biomedical relevance 

· Describe the role of actin binding and regulatory proteins in the organisation and function of actin in the cytoskeleton and in non-muscle cells

· Describe the structure, function, regulation and biomedical relevance of intermediate filaments

BI 4280 Research Project in Structural Biology 

Learning outcomes:

On successful completion of this module students will be able to:

· Pursue with a degree of independence an original research project in Biochemistry and Structural Biology. Design and implement a wide range of experimental procedures, critically analyse and interpret experimental data, synthesise hypotheses from a wide range of information sources, critically evaluate research literature and write a research dissertation 

· Demonstrate a comprehensive understanding of the theory behind the techniques used in the research project and show a critical awareness of how these techniques can be applied to biological problems

· Discuss a specialised research area of Biochemistry and Structural Biology in depth 

· Work effectively as an individual and in a team and exercise initiative and personal responsibility

· Display computer literacy and use advanced computer skills to aid in conducting scientific research

· Communicate results of research project effectively with the scientific community 

· Show that they have acquired the learning skills to undertake further research with a high degree of autonomy

Module BI 4490 Data Handling

Learning outcomes:

On  successful completion of this module students will be able to:

· Apply appropriate statistical tests to experimental data and evaluate the results of these tests.
· Demonstrate proficiency in the application of sequence analysis algorithms

· Solve numerical biochemical problems 
· Demonstrate proficiency in the application of molecular modelling software

· Display a solid foundation in the ethics of and use of animals for experimentation.
· Describe the principles behind and applications of current techniques in practical biochemistry.

