Project description

Recurrent urinary tract infection (rUTI) is a troublesome component of post-menopausal atrophy and affects as many as 13% of women over 60. Infection begins with uro-pathogenic Escherichia coli (UPEC) colonising the vagina and urethra followed by migration to the bladder.  Treatment is complicated by the ineffectiveness of multiple and prolonged antibiotic courses, which contribute to the emergence of resistant UPEC strains. There is an urgent need to understand the reasons behind the increased susceptibility of older women to infection and to develop alternate non-antibiotic based treatment strategies. 

Our hypothesis is that decreased oestrogen is associated with reduced vaginal innate antimicrobial, specifically β-defensin, defences and this increases the susceptibility of the vaginal and bladder epithelia to infection. However oestrogen as a therapeutic treatment is limited by concerns regarding cancer risk. Exploring how the uro-genital innate response is influenced by oestrogen in vitro and in vivo will help us to understand the mechanisms by which oestrogen helps protect against rUTI and facilitate the design of novel therapies without hormonal side-effects.  

We will challenge immortalised vaginal cells, cultured with and without oestrogen, with UPEC strains and determine, and compare, the downstream signalling pathways using DNA microarrays and qPCR TLR profiler arrays. Once candidate regulatory pathways are established these will be confirmed using qPCR and western analyses in primary vaginal epithelial cells cultured from biopsies obtained from pre and post-menopausal women. The immortalised and primary cell models will be utilised to investigate how pathways regulating specifically the antimicrobial response can be manipulated.  The student will receive training in eukaryote cell culture, bacterial cell culture and general molecular techniques including analysis of microarray data.  

