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Crohn’s Disease (CD) is a chronic Inflammatory Bowel Disease that results from a dysregulated interaction between gut microbiota and the gastrointestinal tract. This disease affects millions of people in the United States, and with no known cure, patients are fated to cope with chronic symptoms including diarrhea, fever, abdominal cramping, reduced appetite and weight loss, perianal disease, and blood in the stool for their entire life. CD has been found to have a strong genetic basis1.
However, much is still unknown about the relationship between genes and the disease. The PTPN2 gene encodes protein tyrosine phosphatase (PTP) that is known to modulate activities of their substrates by dephosphorylating tyrosine residues and is critical for regulating cellular signaling processes2.  PTPN2 has been associated with CD and the two variants related with CD have been known to have affects on autophagy formation, electrolyte transport, and T cell function2. Much has been investigated with the variant 1, like it’s abnormal autophagosome formation in the setting of chronic inflammatory conditions and is regarded as a loss of function variant3. However, this site is located 30,000 bp upstream of the PTPN2 transcriptional start site. 
My goal is to further investigate the other variant, variant 2. Variant 2 is located in intron 7 of the PTPN2 locus and has been found to increase risk for CD and result in problems with autophagosome formation3, but not enough studies have been performed to fully elucidate the variant’s mechanistic involvement in PTPN2 dysfunction and role in CD. MTOR is known to stimulate autophagosome formation. More knowledge on the mechanism behind this variant’s affects with the use of mTOR in PTPN2 perturbation will help progress CD research in order to improve treatment and diagnosis.
I hypothesize that variant 2’s effect on the PTPN2 gene is resulting in signaling defects between mTOR and autophagy promotion. 

Specific Aim 1: To determine where mTOR is localizing (if at all) in variant 2. 
Approach: Use GFP to fluoresce mTOR and see where it localizes within the cell; identify differences between localization in variant 2 and WT. 
Speciifc Aim 2:  Find other protein-binding partners for variant 2 that could be involved with mTOR inability to promote autophagy. 
Approach: Utilize mass spectrometry of localization site found in the first specific aim.  

I expect to reveal some elements of the defected mechanism behind PTPN2 variant 2. This knowledge will contribute to the future of CD treatment and prevention, which has the potential to positively benefit millions affected by this brutal disease. 
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