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MODULE SPECIFICATION COVER SHEET
MODULE SPECIFICATION

1. Title of the module

BI548 Microbial Physiology and Genetics I
2. School or partner institution which will be responsible for management of the module

Biosciences
3. The level of the module (e.g. Level 4, Level 5, Level 6 or Level 7)

 Level 5
4. The number of credits and the ECTS value which the module represents 

15 credits (7.5 ECTS credits)
5. Which term(s) the module is to be taught in (or other teaching pattern)

Spring
6. Prerequisite and co-requisite modules

BI324 Genetics and Evolution 
7. The programmes of study to which the module contributes

Biology (compulsory), Biomedical Science (compulsory) and Biochemistry (optional)
8. The intended subject specific learning outcomes.
On successfully completing the module students will be able to demonstrate a knowledge and understanding of: 
8.1 The ecological, economic and scientific importance of microorganisms
8.2 The evolution, taxonomy and biodiversity of  microorganisms
8.3 The structural and metabolic diversity of microorganisms 
8.4 The synthesis and assembly of macromolecular structures of microorganisms 
8.5 Genetic and physiological regulation in microorganisms 
9. The intended generic learning outcomes. On successful completion of the module, students will be able to demonstrate skills in: 
9.1 Written communication

9.2 The ability to generate, analyse and report experimental data 

9.3 Mathematical problem solving 
10. A synopsis of the curriculum

Lectures: 

Introduction: The ecological, medical, scientific and commercial importance of bacteria. Bacterial evolution and taxonomy.
Microbial biodiversity at the structural level: Composition of the average bacterial cell and basic bacterial cell structure. Gram positive and gram negative. Archea. Organisation of DNA. Membranes and the transport of small molecules into and out of the cell. Peptidoglycan and LPS and their importance in pathogenesis. The location and function of proteins. Capsule, flagella and adhesins. 

Introduction to growth, fuelling and biosynthesis: Division by binary fission, including growth equations. Growth in batch and chemostat cultures; liquid vs. solid media. Nutritional and non-nutritional factors affecting growth (temperature, osmolarity, pH and antibiotics). Physiological state and balanced growth. Adaptation to extreme conditions.
Microbial biodiversity at the physiological and biochemical level:  The diversity in bacterial metabolism (nutrient sources (particularly carbon and nitrogen)), photosynthesis, aerobic and anaerobic growth and alternative terminal electron acceptors. Fermentation. The inverse relationship between growth factor requirements and biochemical complexity. The ecological significance of bacteria.
Synthesis, localisation and assembly of macromolecular structures: DNA replication and transcription. Translational and protein localisation, assembly of flagella and adhesins. Membranes, including LPS. Peptidoglycan. Antibiotics that inhibit peptidoglycan biosynthesis. Capsules.
Microbial communities and ecology: growth and survival in the real world (e.g. soils and sediments), studying populations and individuals. Biofilms and complex communities. Diauxie and growth.
Signalling and physiological control: Introduction to bacterial genetics. The regulation of gene expression at the transcriptional and post-transcriptional level in response to environmental factors Chemotaxis. 
Practical: “Antibiotics” in which students follow the growth of bacteria upon treatment with bacteriostatic and bactericidal antibiotics and answer questions about data concerning the mode of action of antibiotic resistance presented in the laboratory manual. 
Workshop: “Growth and viable counts” in which the students are given numerical data + growth equations and have to define factors such as (i) dilutions needed to give specific cell numbers, (ii) generations of growth to achieve specific cells numbers (iii) growth rate/doubling time. Designed to give students the skills required to manipulate bacterial cells to achieve correct cell density and growth phase for practical work. 
11. Reading List (Indicative list, current at time of publication. Reading lists will be published annually)
Microbiology, An Evolving Science. Slonczewski and Foster (3rd Edition) W.W. Norton and Company

12. Learning and Teaching methods
Contact Hours: 28 hrs
Lectures: 22 hrs 
Practical introduction: 1 hr

Practical: 3 hrs

Workshop: 1 hr 
Feedback: 1 hr 
Self study: 122 hrs (including assessments).

The subject specific knowledge will be delivered in lectures supported by reference to the core text and the scientific literature.

Problem solving skills will be developed in the workshop and will be based on the understanding and interpretation of numerical data.

The practical class will support development of an understanding of how antibiotics affect bacteria. The associated report will develop skills in data analysis and interpretation.
13. Assessment methods.
The module will be assessed by coursework (40%) and examination (60%).

Course work: Antibiotics practical (24%) and Growth workshop (16%) 


Examination: The examination (essay based) will test all subject specific learning outcomes 

14. Map of Module Learning Outcomes (sections 8 & 9) to Learning and Teaching Methods (section12) and methods of Assessment (section 13)
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15. 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 student support service, and specialist support will be provided where needed.

16. Campus(es) or Centre(s) where module will be delivered:

Canterbury 
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