2011-12 course outline

Medical Sciences with Immunity and Infection

Introduction

The BSc in Immunity and Infection allows a science-based study of the immune system in health and disease; in particular that caused by infectious organisms, breakdown of peripheral tolerance and tumour formation. Building upon an understanding of the basic mechanisms underpinning microbial pathogenesis, immune activation, tolerance, inflammation and repair, the course will cover immune evasion, vaccination, immune-mediated pathogenesis, autoimmunity and the immunological aspects of transplantation. 

This course comprises an initial 2-week Introductory module, followed by three 5-week taught modules and either a 10 week research project or a specialist course (two 5-week modules).
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Aims and Objectives 

The course aims to:

· Ensure that students are familiar with the fundamental elements of the molecular and cellular  processes that underpin inflammation and immunological responses to infection, tissue transplants, tumours, wound healing and tissue repair.

· Provide an insight into the importance, indications and limitations of immunological and pathological testing techniques and therapies in clinical practice.

· Foster the ability to criticise and comment on scientific research, work independently and as part of a group, and to develop oral and written presentation skills.

Learning Outcomes

By the end of the course the student will:
· Have a broad understanding of how and why microrganisms cause human disease.

· Be able to discuss how the immune system recognises and responds to foreign and sometimes to self-antigens. 
· Understand how disordered immunity, inflammation or repair mechanisms can contribute to human disease. 
· Understand the immune challenges of transplantation and the relevance and importance of clinical organ transplants.
· Understand the principles of therapeutic immune modulation through vaccination and immunomodulation.

Content

The Introductory 2 weeks will expose the students to a variety of transferrable skills as well as providing an opportunity for students to experience first-hand the art of scientific manuscript presentation and preparation. Seminal papers will be used as spring boards for discussion in Journal clubs.   

The first of the three 5-week modules will begin with an exploration of the foundations of inflammation, immunity, infection and wound repair. The module will consider the homeostatic mechanisms which maintain the physical and biological integrity of the human body at the cellular and molecular level. The pathological processes which follow from defective or ineffective regulation will be discussed. Many aspects of the curriculum for this course reflect cutting edge research topics that are relevant for the training of future doctors. 

The second module will give insight into mechanisms of the immune system that lead to specific activation of effector cells by foreign antigens encoded by viruses, bacteria and other pathogens. The various mechanisms used by pathogenic viruses, bacteria and both protozoan and metazoan parasites to establish infection and evade immune responses will be covered, as will the special circumstances of infection in immunocompromised hosts. 

The final module will explore the role of the immune system in the rejection of transplanted tissues and the pathogenesis and treatment of autoimmune diseases. Novel approaches to tolerance induction and vaccination against cancer cells and leukaemia will also be considered.

Format of teaching

The course will be taught in a mixture of self-directed learning, lectures, seminars, practicals and problem solving sessions.

Module Dates

Introduction
Mon 26 September – Fri 7 October 2011 (2 weeks)

Module 1
Mon 10 October - Fri 11 November 2011  (5 weeks)
Module 2
Mon 14 November - Fri 16 December 2011 (5 weeks)
Module 3 

Tue 03 January - Fri 03 February 2012 (5 weeks)
Modules 4 & 5
Mon 27 February – Fri 25 May 2012 (2 x 5 weeks)
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Aims

To gain an understanding of :

· Seminal papers in the field of immunology.

· The art of scientific manuscript preparation

· A variety of transferrable skills.

Module 1: Inflammation, Immunology, Infection and wound healing
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Aims

To gain an understanding of:

· Diversity and characteristics of the cells and molecules that mediate


 inflammation, innate and adaptive immune responses and microbial

 
pathogenesis

· Molecular and cellular interactions required to initiate, maintain and effect an


 immune response to infections, tumours and transplanted organs

· Mechanisms of microbial pathogenesis

· The response of various bodily tissues to tissue damage, highlighting their


molecular control and the wound healing ability of the major tissues of the body, emphasising the importance of stem cells

Content 

· Molecules, cells and mechanisms in immune and inflammatory responses

· Bacterial, viral and parasitic pathogenesis

· Tissue damage and repair, including the role of stem cells

Module 2: Infection and host responses 
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Aims

To gain an understanding of: 

· The principles upon which our understanding of infection, and immunity to it, are based through study of exemplary bacterial, viral and fungal infectious diseases
· How orchestration of the cells and molecules of the immune system mediate host defence against different types of infectious organism 

· Immune defects and predisposition to infection - what can we learn?
Content 
· The nature of the host-pathogen interaction and immune responses to infection
· Diagnosis of infection and models of disease
· Vaccination, therapy and immunomodulation
Module 3: Autoimmunity, Tumour Immunology, Transplantation and Tolerance
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Aims

To gain an understanding of:

· How lymphocytes are normally regulated, the mechanisms of tolerance and how tolerance breakdown leads to autoimmunity

· The concept of immunological surveillance of cancer, and the nature of immune responses against tumours.

· How transplanted organs are rejected and the therapeutic options for treatment, alongside the immunotherapeutic options for autoimmunity and cancer treatment

Content 

· Immune regulation, autoimmunity, transplantation immunology

· Vaccination, immunotherapy and immunosuppression

· Host responses to tumours

Modules 4 and 5

Projects

A wide variety of laboratory-based, clinical and computer-based projects will be offered.  Students may elect to carry out a library project if they wish.
