 
Multi-domain Omics-based Biomarkers Provide New Insights into Pathogenesis and Treatment Targets for Anorexia Nervosa.
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Individuals with anorexia nervosa (AN) restrict eating and become emaciated. AN tend to have an aversion to foods rich in fat. Epoxide Hydrolase 2 (EPHX2) was uncovered as a novel AN susceptibility gene through a series of complementary genetic study designs. We assessed lipidomic and metabolomic targets of EPHX2 to evaluate the biological functions of EPHX2 and their influence on AN risk.
	EPHX2 codes for soluble epoxide hydrolase (sEH) which converts epoxides to the corresponding diols. Polyunsaturated fatty acids (PUFAs) substrates of sEH as well as associated eicosanoids were measured in ill AN, recovered AN, and gender- and race-matched controls using the GC/MS and LC/MS/MS systems. PUFA and eicosanoid markers were tested as potential biomarkers for AN, whereas eicosanoid ratios (e.g. DiHETrE-to-EpETrE ratios) were calculated as proxy markers of in vivo sEH activity.
Several free- and matrix-bound forms of PUFAs were differentially elevated in all AN subjects compared to controls, and a subset of these PUFAs were also associated with AN recovery status. PUFA ratios confirmed that AN displayed elevated n-3 PUFAs and may differ from controls in PUFA elongation and desaturation processes. Cytochrome P450 pathway eicosanoids from precursor ARA, LA, ALA, and DHA PUFAs were associated with AN risk and recovery status, and the diol:epoxide ratios suggest the sEH activity was higher in AN compared to controls. Multivariate analysis of total lipidomic and eicosanoid profiles further illustrated normalization of lipidomic and metabolomic states in recovered AN patients.
	This study shows that EPHX2 influences AN risk through functional interaction with the dietary PUFAs.  Both PUFA levels and sEH activity may contribute to the pathogenesis of AN and prognosis. This study demonstrates that joint investigation of genetic risk factors with their biological non-genetic partners (e.g. diet) can unravel mechanistic functions by which a susceptibility gene affects disease risk. Our data support the involvement of EPHX2-associated lipidomic and eicosanoid dysregulations in AN and reveal their potential as prognostic biomarkers to assess responsiveness to future intervention or treatment in AN.

