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	Project Summary including key research questions, aims and anticipated outcomes 
(max 300 words)
Endometriosis is a common, benign, inflammatory, gynecologic disease where endometrial-like tissue is present outside the uterus, usually within the pelvic cavity1. It is associated with chronic, debilitating pelvic pain and infertility in reproductive age women2,3. The prevalence rate of symptomatic endometriosis is likely to be 10% and more than 60% in patients with chronic pelvic pain3,4. Current treatment options are limited to surgery or ovarian suppression2. However, the recurrence of symptoms is a problem and medical management often has unwanted side-effects and is contraceptive2. There is an unmet clinical need for new medical treatments for women with endometriosis.
Evidence indicates that mechanisms involved in endometriosis-associated pain include innervation of ectopic lesions and the activation of lesion-resident nerves by the local neuroinflammatory microenvironment2,5-7. This likely leads to nerve sensitization and endometriosis-associated changes in sensory behavior3. 
So far, our understanding of the molecular mechanisms of endometriosis-associated pain is limited. The neural and immune regulations of endometriosis-associated pain are gaining widespread attention but the mechanisms and adaptations of the central nervous system need to be elucidated3,6. This project is to explore the pain mechanisms in mice with induced endometriosis with a specific focus on characterizing sensory behaviour, nerve activity and transcriptional changes in the diverse cell types of the dorsal root ganglia (DRG) and spinal cord. By identifying neuronal and glial transcriptional changes in response to induced endometriosis we hope to identify new therapeutic targets. 
We hypothesize that unique changes in the transcriptional profile of glia and neurons take place in response to induced endometriosis. By targeting key ion channels or glial changes we will attenuate aspects of endometriosis-associated sensory behaviour.
Aims
1. To perform an in-depth characterization of changes in sensory behaviour and neuronal activity of mice with induced endometriosis
2. Determine spinal adaptations in mice with induced endometriosis
3. To use intrathecal delivery of antisense oligodeoxynucleotides or transgenic mice to inhibit key mechanisms identified in (2) to demonstrate functionality and possible therapeutic potential.

	Describe the methodology and techniques to be employed (max 200 words)

1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Sensory behaviour in mice with induced endometriosis6,8 will be characterized using a variety of behaviour tests that will determine changes in mechanical and thermal (hot/cold) hyperalgesia (evoked tests), dynamic weight-bearing and spontaneous behaviour (non-evoked tests)6,9. Pathophysiological electrical activity associated with pain will be determined ex vivo in DRG neurons and neurons of the dorsal horn of the spinal cord using electrophysiology10,11. We will use non-invasive bioluminescent imaging to relate the presence/number of endometriosis lesions to sensory behavior8,12. The student will benefit from training in these techniques from the Spanswick lab and their spinout company, based at the University of Warwick, NeurosolutionsLTD.
2. Affected DRG / spinal segments will be determined using retrograde tracing and single-cell RNA-sequencing13,14. The student will receive training in computer science (programming, modeling, and biostatistics) such that they can effectively analyze the single-cell data using R and identify transcriptional changes in the neuronal, glial and infiltrating immune cells present in the spinal cord of mice with induced endometriosis compared to sham animals6,15. Data will be compared to publicly available datasets on other pain models. 
3. Inhibition of key mechanisms identified in (2) and downstream analysis of sensory behavior, electrical activity and impact on lesions. We will determine any impacts on efferent signaling that results from inhibition of spinal mechanisms by analyzing the peritoneal lavage and homogenized lesions for inflammatory cytokines and neuropeptides associated with neurogenic inflammation2,6. We will relate this back to the expression of levels in women with and without endometriosis to verify translatability16. 
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