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Introduc)on

Inflammatory bowel disease (IBD) is the collecPve name of two major forms, Crohn's disease (CD) and ulceraPve ColiPs (UC). These condiPons are characterized by chronic relapsing inflammaPon of the gastrointesPnal (GI) tract and are caused by: genePc suscepPbility, abnormal gut microbiota, immune response dysregulaPon, and environmental changes. There is currently no treatment for IBD, but it can be managed by using immunosuppressants, amino salicylates and/or biologics and currently, there are 10,000 people living with IBD worldwide. [START_REF] Zhang | Inflammatory bowel disease: pathogenesis World[END_REF] 

Objec)ve

To improve IBD diagnosPcs by idenPfying new genePc biomarkers.

Materials and methods:

The raw data was collected from Gene Expression Omnibus (GEO), from the paper of Burczynski et. al [START_REF] Burczynski | Molecular classification of Crohn's disease and ulcerative colitis patients using transcriptional profiles in peripheral blood mononuclear cells[END_REF], and analyzed using Recursive Ensemble Feature SelecPon (REFS). REFS is a method to discover biomarkers. The REFS algorithm for the selecPon phase is composed of 8 classifiers from scikit learn [START_REF] Pedregosa | Scikit-learn: Machine learning in Python[END_REF] in a nested 10-fold cross-validaPon and the validaPon was done by taking the genes from another data set and running the same 8 classifiers. The data was divided into two groups, IBD (group 1) and healthy volunteers (group 0). There were 85 IBD samples and 42 healthy controls.

Results

REFS gave us 12 genes from 22,283 with an average AUC of 0.97 which translates to an excellent diagnostic accuracy and validation to an average AUC of 0.79 which gives good diagnostic accuracy [START_REF]Measures of diagnostic accuracy: basic definitions[END_REF]. Eight genes were downregulated (bladder cancer associated protein (BLCAP), lysine (K)-specific demethylase 2A (KDM2A), ring finger protein 114 (RNF114), nuclear factor of activated T-cells, cytoplasmic, calcineurin-dependent 2 interacting protein (NFATC2IP), KRI1 homolog (S. cerevisiae), uncharacterized LOC100652930 /// aminopeptidase-like 1 /// STX16-NPEPL1 readthrough (NMD candidate), high mobility group box 1 (HMGB1), and ubiquitin-conjugating enzyme E2G 1) and four upregulated (histone cluster 2 H2be, histone cluster 1 H2bh, transmembrane protein 123 (TMEM123), and amyloid beta (A4) precursor protein) in IBD patients compared to healthy controls.

Discussion

Of the 12 genes found by REFS, mulPple genes were already found to be diagnosPc markers in IBD. However, lille informaPon was available regarding funcPonal context of these genes. More informaPon would be beneficial to find new therapeuPcal targets for IBD. Firstly, histone cluster 1 and 2 have been found to contribute to the development and funcPon of both intesPnal epithelium and T-cells, since differences in chromaPn organizaPon have been linked to a difference in gene expression in IBD paPents. [START_REF] Ray | Epigenetics, DNA organization, and inflammatory bowel disease[END_REF] Secondly, HMGB1 has been idenPfied as a potenPal target for IBD treatment, since HMGB1 induces inflammaPon by inducing IL-6 producPon. [START_REF] Maeda | Essential roles of high-mobility group box 1 in the development of murine colitis and colitis-associated cancer[END_REF] Lastly, ubiquiPn-conjugaPng enzyme E2G 1 is downregulated in IBD paPents. The ubiquiPn modifying enzymes work in synergy for opPmal ubiquiPnaPon of proteins for maintaining intesPnal homeostasis. [START_REF] Ruan | Ubiquitin-modifying enzymes as regulators[END_REF] We hope that by using these biomarkers for diagnosPcs, the screening of IBD can be improved and will be helpful for future research into treatment opPons for IBD. 
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 1 Figure 1: Highest accuracy with 12 genes a4er ten runs of REFS.
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 2 Figure 2: Boxplot of the selected genes in samples and controls.
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