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Polycystic Ovary Syndrome (PCOS) is a complex endocrine disorder affecting 5-10% of reproductive-aged women worldwide. Although its etiology remains incompletely understood, emerging evidence suggests a multifactorial interplay of genetic, epigenetic, and environmental factors. Around 30-70% of the PCOS women are obese and have severe Insulin resistance. Menstrual disturbances, anovulation, and infertility are more common in obese PCOS women compared to lean counterparts. Further obese PCOS women have an increased risk for comorbidities such as type 2 diabetes and cardiovascular diseases at later stages of their life. Moreover, obese PCOS women have a lower chance of conception following Assisted Reproductive Technology (ART) as they respond poorly to ovarian stimulation and have a higher risk of miscarriage. Hence there is a need to understand how obesity leads to PCOS or vice-versa and the pathogenic mechanism underlying obese PCOS phenotype. Obesity is also associated with increased ROS. Majority of cellular ROS is generated by mitochondria. Further, obesity may trigger mitochondrial epigenetic changes leading to mitochondrial dysfunction (MD). Further, epigenetic changes in nuclear genes may also affect mitochondrial functions. Hence, MD may be implicated in the pathogenicity of both obesity and PCOS may be a missing link between them. Hence, the present study will evaluate mitochondrial functions, and investigate methylation alterations (most common epigenetic modification) in mitochondrial genes as well as in nuclear-related mitochondrial genes using targeted next generation methylome sequencing in the peripheral blood of obese PCOS women compared to obese non-PCOS, lean PCOS, and lean non-PCOS counterparts. The study will help to understand the pathogenesis of obese PCOS phenotype in a better way. Identification of mitochondrial-related epigenetic signatures could potentially be used as biomarkers to identify the risk of obesity in women with PCOS that can cause a negative health consequence on women’s cardiovascular and metabolic risks and this may help in the management of PCOS. The rationale, objectives, and work plan will be discussed in detail during the proposal presentation.
