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Summary

Diabetic retinopathy (DR) is a microvascular corogiion of diabetes mellitus
(DM). It is the fifth most common causes of blindaén the world, accounting for
approximately 4.8% of global blindness and is &teoleading cause of blindness in
working age adultsThe pathogenesis of DR is complex and multifaatphbut at a
biochemical level is related to altered glucoseaielism. Established risk factors in
the development of DR include prolonged hyperglyieemncreased duration of DM,
uncontrolled hypertension and hyperlipidemia. & bacome evident through
familial aggregation studies that susceptibility2B also has a heritable component,
independent of other established risk factors. ditreof this thesis was to further
explore genetic risk factors in the developmerDBfin type 1 DM and type 2 DM.
A meta-analysis of all of the published candidaregstudies for DR has been
undertaken and a total of 34 variants in 20 gela®s been analysed, with 5 genes
found to be significantly associated with DR. Sadidate gene studies have been
undertaken, including replication studies of twdled genes associated with DR in
the meta-analysis. In particular, variation in Whscular endothelial growth factor
anderythropoietin gene were found to be significantly associatet WiR,

especially sight-threatening DR. A serum proteudgtinvestigating the nitric oxide
pathway was undertaken and found asymmetric andngynt dimethylarginines
and L-arginine to be significantly associated vsitht-threatening DR. Finally, a
genome-wide association study was undertaken amdiiied several novel
susceptibility genes for sight-threatening DR. Tdtisdy advances understanding of
DR pathogenesis, and may assist in refinementrdtgescreening programs to
identify individuals at particularly high risk of® Data from this study may also

assist in the identification of novel therapeusigyets for DR.
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