UNIVERSITY OF KENT


MODULE SPECIFICATION TEMPLATE

SECTION 1: MODULE SPECIFICATIONS

1. Title of the module

BI300 Introduction to Biochemistry
2. School or partner institution which will be responsible for management of the module

Biosciences
3. Start date of the module

September 2003 latest revision July 2013
4. The number of students expected to take the module

200
5. Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal
None this is a minor revision of an existing module
6. The level of the module (e.g. Certificate [C], Intermediate [I], Honours [H] or Postgraduate [M])

C
7. The number of credits and the ECTS value which the module represents 

15 credits (7.5 ECTS credits)
8. Which term(s) the module is to be taught in (or other teaching pattern)
Autumn Term
9. Prerequisite and co-requisite modules
A level Biology or equivalent or BI305 Fundamental Human Biology
10. The programmes of study to which the module contributes

Biochemistry and related programmes
Biomedical Science and related programmes

Biology and related programmes

11. The intended subject specific learning outcomes 
1. A basic understanding of the composition, structure and function of the major groups of molecules in cells; nucleic acids, proteins, carbohydrates and lipids.
2. A basic understanding of the principles of purification, separation and characterisation of macromolecules
12 The intended generic learning outcomes 

1. Competence in basic laboratory skills, calculations and problem solving 
2. Competence in report writing

13.A synopsis of the curriculum

This course will provide an introduction to biomolecules in living matter.  The simplicity of the building blocks of macromolecules (amino acids, monosaccharides, fatty acids and purine and pyrimidine bases) will be contrasted with the enormous variety and adaptability that is obtained with the different macromolecules (proteins, carbohydrates, lipids and nucleic acids).  The nature of the electronic and molecular structure of macromolecules and the role of non-covalent interactions in an aqueous environment will be highlighted.  The unit will be delivered by lectures, practicals, workshops and small group teaching.  Frequent feedback will be given to the students to ensure that they fully understand what is expected of them.  Short tests will be used throughout the unit to test the students knowledge and monitor that the right material has been extracted from the lectures.

Details - Lectures:
1.
Introduction.  What is Biochemistry?  The chemical elements of living matter.  The central role of carbon.  The underlying principle in the use of monomers to construct macromolecules.  The nature of weak interactions in an aqueous environment.

2-3.
Nucleic Acids.  Types - DNA and RNA.  Chemical structure, properties of phosphodiester linkage, primary structure.  Nucleic Acids.  Secondary structure - Watson Crick DNA model, A and Z DNA.  Tertiary structure - circular DNA, supercoiling.  Stability of nucleic acids - sugar phosphate chain, base pairing, base stacking.  Biological Functions of Nucleic Acids.  Overview of replication, transcription and translation.  Role of RNA - types, post-transcriptional processing, tRNA structure, ribosomes.

4-9.
Proteins.  Amino acids - structure, classification, properties.  Peptides and peptide bond.  Secondary structure.  Proteins.  Structural proteins.  Tertiary structure - role in function.  Factors determining secondary and tertiary structure.  Proteins.  Quaternary structure.  Protein Function - Myoglobin versus Haemoglobin. Haemoglobin variants.  Subcellular fractionation.  Protein isolation and purification.  Use of Molecular Graphics packages.

10-12.
Carbohydrates.  Monosaccharides, stereoisomers, conformation, derivatives.  Disaccharides, glycosidic bond stability and formation (α and ß).  Polysaccharides.  Storage (e.g. starch glycogen), structural (e.g. cellulose, chitin, glycosaminoglycans bacterial cell walls).  Glycoproteins.

13-15.
Lipids: lipids, fatty acids, triacylglycerols, glycerophospholipids, sphingolipids, glycosphingolipids, steroids, waxes. Membranes: lipid bilayers, hydrophobic effect, fluid-mosaic model, membrane-bound proteins. Membrane transport systems: passive transport, ionophores, active transport, double-membrane systems, porins.
16-22
Spectroscopy, chromatography and Electrophoresis
Practicals:
1.
Preparation of DNA.

2.
Protein characterisation – spectroscopy, DTNB and disulphide bonds
3.
Analysis of the sugar composition of honey and TLC separation of lipids.
4.
Chromatographic separation of proteins and protein purification
5.
Assessed practical.

Workshops:

1.
Molecular modelling using Jmol or similar.

2.
Model building workshop mono and di saccharides
14.Indicative Reading List 
· Core text: Nelson DL, Cox MM, Lehninger principles of biochemistry., 6th Edition, W.H. Freeman, 2012 
· Voet DJ, Voet JG, Biochemistry, 4th Edition, 2011 
· OR Berg JM, Tymoczko JL, Stryer L, Biochemistry, 7th Edition, W.H. Freeman, 2012 
· OR Voet DJ, Voet JG, Pratt CW, Principles of biochemistry, 3rd Edition, Wiley, 2008 OR Garrett RH, Grisham CM, Biochemistry, 2nd Edition, Saunders College Publishing, 1999 
· Recommended Reading: Osgood M, Ocorr KA, The absolute, ultimate guide to Lehninger principles of biochemistry : study guide and solutions manual, 5th edition, W.H. Freeman, 2008 
· Catch-Up Reading: Winter MJ, Chemical bonding, Oxford University Press, 1994 
15.Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended module learning outcomes

Contact hours:


Lectures:
22h
Test                     1h
Practicals:
15h
Pre-lab

5h

Feedback
5h
Workshops:        1h
Self Study:
101h

20 h
practical write-up
7   h
molecular graphics exploration and exercises
20 h
reading notes, outside reading for multiple choice
6h
self-testing (Moodle)
48h
reading, revision

The module material is delivered by lectures and practical classes with al workshop to underpin key skills in molecular structure
The lectures will address learning outcomes 11.1 and 11.2

The practical classes will address outcomes 12.1 and 12.2 in addition to supplementing the lecture material and outcomes 11.1 and 11.2

The workshops will address outcome 11.1
16.Assessment methods and how these relate to testing achievement of the intended module learning outcomes

Coursework (50%): 
i) assessed laboratory practical (25%) 

ii) 50 minute MCQ assessment 25%). 
The assessed practical will address learning outcomes 12.1 and 12.2

The MCQ test will address learning outcomes 11.1 and 11.2

Summer exam (50%): 
2hr exam consisting of compulsory MCQ assessment (25%) and choice of 1 from 3 essay/calculation questions (25%). 

The examination will assess learning outcomes 11.1, 11.2 and 12.1

17.Implications for learning resources, including staff, library, IT and space

None this is a minor revision of an existing module
3. The School recognises and has embedded the expectations of current disability equality legislation, and supports students with a declared disability or special educational need in its teaching. Within this module we will make reasonable adjustments wherever necessary, including additional or substitute materials, teaching modes or assessment methods for students who have declared and discussed their learning support needs. Arrangements for students with declared disabilities will be made on an individual basis, in consultation with the University’s disability/dyslexia support service, and specialist support will be provided where needed.

4. Campus(es) where module will be delivered:
Canterbury
SECTION 2: MODULE IS PART OF A PROGRAMME OF STUDY IN A UNIVERSITY SCHOOL

Statement by the School Director of Learning and Teaching/School Director of Graduate Studies (as appropriate): "I confirm I have been consulted on the above module proposal and have given advice on the correct procedures and required content of module proposals"

	................................................................

Director of Learning and Teaching/Director of Graduate Studies (delete as applicable)

…………………………………………………

Print Name
	..............................................

Date


Statement by the Head of School: "I confirm that the School has approved the introduction of the module and, where the module is proposed by School staff, will be responsible for its resourcing"

	.................................................................

Head of School

…………………………………………………….

Print Name
	..............................................

Date
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