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            Key Points

                	
                  Two of the best characterized progeroid syndromes are Werner syndrome and Hutchinson–Gilford progeria syndrome (HGPS). The genes targeted for mutation in these diseases (WRN and LMNA, respectively) have been identified.

                
	
                  WRN encodes a RecQ helicase and functions in homology-dependent recombination and telomere metabolism. Defective regulation of either of these fundamental nuclear processes could underlie disease.

                
	
                  LMNA encodes A-type nuclear lamins, which are targets for mutations in several human genetic diseases, known as laminopathies.

                
	
                  Specific mutations in LMNA, many of which affect farnesylation of the C terminus of lamin A, function dominantly to give rise to HGPS. Farnesylation inhibitors effectively suppress disease phenotypes in mouse models of HGPS.

                
	
                  It remains unclear whether common mechanisms underlie the progeroid syndromes and whether these mechanisms contribute significantly to the normal ageing process.

                


              

Abstract
Progeroid syndromes have been the focus of intense research in part because they might provide a window into the pathology of normal ageing. Werner syndrome and Hutchinson–Gilford progeria syndrome are two of the best characterized human progeroid diseases. Mutated genes that are associated with these syndromes have been identified, mouse models of disease have been developed, and molecular studies have implicated decreased cell proliferation and altered DNA-damage responses as common causal mechanisms in the pathogenesis of both diseases.
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                    Figure 1: WRN function and disease pathogenesis.[image: ]


Figure 2: The maturation of lamin A.[image: ]


Figure 3: Model for the pathogenesis of HGPS in the presence of progerin.[image: ]
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	RecQ helicase
	
                  A protein with a domain that contains sequence and structural homology to the Escherichia coli RecQ helicase. Human RecQ helicase proteins include WRN, BLM and REQ4.

                
	Homology-dependent recombination
	
                  A potentially error-free DNA-repair pathway in which DNA double-strand breaks are repaired by limited DNA synthesis off a second, undamaged DNA molecule (for example, a sister chromatid) followed by resolution and religation of strand breaks.

                
	Senescence
	
                  A state of permanent cell-cycle exit that often occurs as a result of a cell exhausting its replicative potential. It can also result from cellular stresses or activation of oncogenes.

                
	Non-homologous DNA-end joining
	
                  A DNA-repair pathway that can operate in all phases of the cell cycle and that does not require the presence of a homologous DNA-repair template to repair DNA double-strand breaks.

                
	Base-excision repair
	
                  A DNA-repair pathway that selectively identifies and replaces single DNA bases that have been chemically damaged.

                
	Mesenchymal cell lineage
	
                  Cell lineages that are derived from the mesodermal germ layer. Includes many cell types that are found in connective tissue and other supporting, conducting or blood-forming lineages of the body.

                
	Nuclear lamina
	
                  The proteinacious meshwork that underlies the inner nuclear membrane.

                
	Neomorphic allele
	
                  An allele of a gene that confers to the encoded gene product a new activity not normally found in the product encoded by the wild-type allele.

                
	Hypermorphic allele
	
                  An allele of a gene that confers to the encoded gene product an increase in the activity that is normally associated with the product encoded by the wild-type allele.
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