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*******************************************************
Abstract

[bookmark: _GoBack]Immune-mediated disorders (IMDs) include a wide spectrum of pathologies ranging from autoimmunity to autoinflammation, and they impact a substantial number of individuals worldwide. Although dysfunctional inflammatory cytokine behaviour in IMDs implies abnormal immune cellular activity, not much is known about the underlying responsible genes and sometimes even crucial cell types. Moreover the proportions of gene expression variance explained by the clinical diagnosis is quite small, which makes it difficult to analyze the underlying condition. Recent breakthroughs in artificial intelligence have resulted in widespread industrial and academic use, with machine learning systems outperforming traditional schemes in a wide array of applications. Our project aims to make use of this predictive power to build classification models using gene expression data for prediction of immune mediated diseases. The various models built are tested using nested cross validation on a wide variety of metrics to analyze the generalizability of our classifiers. The best result was achieved by support vector machines with an accuracy of 92.29% and a MCC value of 91.59%. In our project we have also carried out a differential expression analysis in order to obtain a comparison of gene expression patterns between a healthy individual and a patient infected with an immune mediated disease, which enable us to identify genes which may be participating in specific functions such as protein synthesis, hormone delivery and pathological pathways. In addition to the ones stated we also present a deconvolution operation performed on cibersort to obtain the relative cell proportions of 28 immune cell types in a specific disease class. The codebase is available on github and can be accessed using the following link: https://github.com/tom8861/thesis.
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