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Thesis Summary

Mental retardation (MR) affects approximately 2-3o/o of the population. A high

proportion of cases is due to genetic factors, with estimates of approximately 25o/o of

MR being caused by genes on the X chromosome.

One of the earliest X-linked forms of MR described was Börjeson-Forssman-

Lehmann syndrome (BFLS; MIM 301900). Affected males display a phenotype of

niild to severe MR, gynecomastia, hypoplastic external genitalia, obesity, deep set

eyes, visual problems, "heavy" face, long ears (specifically earlobes), shortened toes

and tapered fingers, with variable features including epilepsy, microcephaly and short

stature.

The gene for BFLS was known to map to a large region on Xq26-q27; however, the

molecular basis of BFLS remained unknown. This research project refined the

localisation of the BFLS gene, identified the gene, and completed preliminary

analysis of the cellular function of the protein.

The critical genetic interval was reduced from 24.6 cM to approximately 8 cM, and

an in silico physical and transcriptional map of this reduced minimal BFLS region

was constructed. Of the 62 identihed genes, 19 were screened for rnutations.

Mutations associated with BFLS were identified in a novel PHD-like zinc frnger

gene, which has since been named PHF6. The full genomic structure, expression

analysis in both human tissues and mouse brain, and cellular localisation of the

protein was analysed. Eight different missense and truncation mutations were

identified in seven familial and two sporadic cases of BFLS. PHF6 is a widely

expressed gene, present in nearly all adult tissues studied, with specific

developmental stage expression in mouse brain. Transient transfection studies with

tagged PHF6 protein showed diffuse nuclear staining with prominent nucleolar
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accumulation. Such localisation, combined with the presence of two PHD-like zinc

fingers, is suggestive of a role for PHF6 in transcription.

This work facilitates precise and early diagnosis of individuals affected with BFLS.

Families will benef,rt from a direct DNA test of carrier status for females, and with the

aid of counselling will have the ability to make informed reproductive choices' The

identif,rcation of this gene also provides wider insight into the cellular pathways that

are integral for normal cognitive function and physical development.
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