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This lecture will cover two aspects of the generation of diversity. In addition to how the primary repertoire is formed, we will also look at how diversity in the function of an antibody molecule is created. We will not cover in any detail somatic mutation, that is a subject for a future lecture.

Objectives of this lecture are to give you an understanding of the genetics of the Ig molecule and how diversity of function and antigen binding are created. We will not cover the TCR in any detail, but by analogy you will be able to apply this lecture to that problem. In addition we will not be covering the mechanisms (enzymes etc) that control recombination, nor the details of the junctional diversity. This can be found in the references below, and you should read up in these areas.

The aims of the lecture. By the end of the lecture you should know the role recombination, combination, junctional diversity play in generating the repertoire. You should also know about the recombinatorial and post transcriptional events that control such features as class switching and secretion of the Ig molecule. 

· Imunoglobulin locus

· recombination

· Analysis of human gene segments

· Imprecise joining

· Receptor editing

· Membrane / secreted

· Class switching: recombination and post transcriptional regulation

· Somatic mutation – covered properly next lecture

· T cell receptor

	
	Specificity Diversity
	Functional Diversity

	Recombinatorial Diversity
	•
V(D)J recombination
	•
class switching

	Combinatorial Diversity
	•
H-L chain pairing
	

	Junctional 

Diversity
	•
Inprecise joining

•
N region diversity
	

	Somatic 

Mution
	•
Affinity maturation
	

	gene conversion
	•
V gene conversion (rabbit and chicken)
	

	Alternative RNA spicing
	
	•
surface/secreted Ig

•
IgM/IgD expression


Human Immunoglobulin Gene Locus
	
	VH
	V
	V

	V segments
	51
	40
	30

	D segments
	27
	-
	-

	J segments
	6
	5
	4

	location
	14q32.3
	2p11-12
	22q11.2


Reading:

I am not keen to recommend a book I am involved in (!), but for a general overview of antibody molecules could look at 

George AJT and Urch CE (2000) Diagnostic and Therapeutic Antibodies (Humana Press, Totowa, NJ). 

The basics are in the standard text books, I would pick your favourite! The subject matter here is reasonably ancient so I would not recommend primary papers at this stage – except for historical interest.
