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The results from this thesis have contributed to the body of knowledge about the genes that 
may be involved in brain MRI measures of WMLs, hippocampal and whole brain volumes.  
 
Using the candidate gene approach, we found associations of hippocampal and whole brain 
volumes and dementia with the sortilin-related receptor (SORL1) gene (Chapter 4). In addition, 
sex specific associations were observed for the angiotensin (AGT) and angiotensin I-converting 
enzyme (ACE) genes with WMLs in males, and for the paraoxonase 2 (PON2) gene in females 
(Chapter 5). 
 
In the genome wide association study, we identified several polymorphisms with suggestive 
association with WMLs (Chapter 6).  Some of the SNPs were within genes that have been 
implicated in neuronal survival and differentiation (CREB5), homocysteine metabolism (CUBN), 
cellular growth (DHX33), and endothelial function (FLJ20184). Polymorphisms in these genes 
lead to decreased activity of related proteins that result in atherosclerosis, neurodegeneration 
and ischemia, which are causal pathological mechanisms for the formation of WMLs. In 
addition, the results of the GWAS provide new insights into the gene expression mechanisms 
that may modify WMLs risk. Obviously, the results of both candidate gene and GWAS studies 
need to be replicated in other cohorts. 
 
This thesis shows that genetic risk factors for WMLs are affected by sex and age. While 
adjusting for sex and age are necessary in all analyses studying the genetics of WMLs, 
separate analyses for each sex and in different age groups provide new insights into the 
mechanisms by which brain lesions are affected by the interaction between genetic risk factors 
and other health or environmental factors specific for each sex or age group.  
 
This dissertation provides evidence that a proportion of individual differences in WML volumes 
is due to genetic factors. The fact that most of the genetic risk factors for WMLs are involved in 
either vascular or neuronal survival-related pathways, the common pathological pathways 
leading to vascular dementia and AD, emphasizes the role of WMLs as an endophenotype of 
dementia. Therefore, understanding the genetic variation in WMLs may contribute to better 
prevention, diagnosis and treatment of vascular dementia and/or Alzheimer’s disease. 
 
 
The full PhD Thesis can be found at:  
http://www.unsworks.unsw.edu.au/primo_library/libweb/action/dlDisplay.do?vid=UNSWORKS&
docId=unsworks_10117 
 
The author, Dr Arezoo Assareh, can be contacted at: a.assareh@neura.edu.au 
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