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  Abstract 
 

 
Abstract/Summary of thesis 

 
 
Olfactory receptor genes (ORs) are members of the largest known human multigene family of 7-

transmembrane receptors; over the past few years, 900-1000 have been identified, existing largely 

within clusters located on the majority of chromosomes. As their name implies, they are involved 

in odour perception within the major olfactory epithelium (MOE), although their expression in 

other tissues, notably the testis, lungs and kidney seems to suggest some non-olfaction related 

role. The cluster of olfactory receptors located next to the Major Histocompatibility Complex 

(MHC) were considered to be especially interesting, given that the association between this 

cluster and the MHC has also been conserved in mouse and rat, and it has been suggested that 

these genes are involved in detecting odours that control MHC-disparate mate selection. 

 

The aim of this thesis was to identify all olfactory receptor genes located distal to the class I 

region of the Major Histocompatibility Complex in both the human genome and in the mouse 

genome, and to study phylogeny, regulation, expression and polymorphism to develop a better 

understanding of the structure, function and evolution of these genes. In total, 34 MHC-linked 

ORs were identified in human; within the mouse genome, a larger number of MHC-linked ORs 

(56) were also identified. Comparing the 2 species, orthologous groups can be identified: groups 

appear to have undergone both deletions and duplications since mouse-human divergence. An 

investigation of regulatory elements within the human MHC-linked OR cluster revealed no 

specific regulatory elements, although a putative locus control region has been identified. 

Compared to the HLA genes, these OR genes show a limited amount of polymorphism, although 

existing polymorphisms act to alter the functional repertoire of these genes between individuals 

and one specific OR gene appears to have an unexpectedly high level of polymorphism.  
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