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abstract Completion of the whole human genome in the 2003 has led to various
advances in many fields, particularly in biology, genetics, health sciences, treatment, and
pharmacology. In the following years, spread of faster and cheaper sequencing
technologies has enabled us to extract and analyze genetic profiles of individuals
digitally. Consequently, individual-specific forecasting and personalized treatment and
precision medicine-, what once seemed like science fiction, have become more and more
real. In both approaches, one of the crucial steps is identifying the presence of diseases
using individual-specific genetic data. This thesis aims to comprehensively and
comparatively evaluate the predictive performance of machine learning methods for
Behget’s disease and respiratory infections. Additionally, feature selection methods were
employed to identify the genetic factors (such as SNPs and genes) associated with
disease presence for both diseases. Furthermore, the usability of selected features
depending on biological pathway-driven active subnetworks listed in the literature was
analyzed for the prediction of Behget's disease. For the respiratory infection prediction
problem, on the other hand, the prediction performance of features calculated by single-
sample gene set enrichment analysis (ssGSEA) was evaluated using different machine
learning methods. As the data types used in both experiments were different (genome-
wide association studies data, gene expression profiles), the performance of machine
learning approaches on different data types was also observed. It is hoped that the
findings of both experiments will contribute to future machine learning based disease
prediction studies.
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o0zet 2003 yilinda insan genomunun tamamen dizilenebilmesi, basta biyoloji ve
genetik bilimi olmak tizere saglik bilim, tedavi ve farmakoloji gibi bir¢cok farkli alanda
yeni geligmelerin ortaya ¢tkmasina neden olmustur. lerleyen yillarda hizli ve daha ucuz
dizileme teknolojilerinin yayginlasmasiyla bireylerin genetik profillerinin ¢ikartilarak
dijital ortamda islenebilmesi miimkiin hale gelmistir. Boylelikle eski zamanlarda bilim-
kurgu gibi goriinen, bireylere 6zgii tahmin ve tedavi belirlenmesi, bagka bir deyisle
kisilestirilmis ve hassas tip yaklagimi hiz kazanmistir. Her iki yaklasimda da en 6nemli
asama ise hastaligin bireye 6zgii genetik veriler kullanilarak belirlenmesidir. Bu tez
¢alismasi Behget hastaligi ve solunum yolu enfeksiyonu olmak {iizere iki farkli tiirde
hastalik i¢in makine Ogrenmesi yontemlerinin tahmin performansini kapsamli ve
karsilagtirmali olarak degerlendirmeyi amaglamaktadir. Ayrica Oznitelik se¢cme
yontemleriyle hastalik tahmininde 6nemli rol oynayan genetik faktorler (SNP, Gene) her
iki hastalik icinde ayri ayri belirlenmeye calisilmistir. Bunun yani sira Behget
hastaliginin tahminlenmesinde literatiirde yer alan biyolojik yolak temelli aktif-aglar
kullamilarak segilen ozniteliklerin kullanilabilirligi analiz edilmistir. Ote yandan
solunum yolu enfeksiyon tahmin probleminde ise, 6rneklem bazinda uygulanan gen seti
zenginlestirme analizi sonrasi elde edilen skorlarin, 6rneklemlerin temsil edilmesinde ne
kadar basarili oldugu makine Ggrenmesi kullanilarak ortaya koyulmustur. Her iki
deneyde kullanilan veri tipleri de farkli oldugu i¢in (genom c¢apinda iliskilendirme
calismalar1 verisi, gen ifadesi profilleri), makine 6grenmesi yaklasimlarimin farkli veri
tiirlerindeki performanslar1 da gézlemlenmistir. Her iki deney sonucunda elde edilen
¢iktilarin makine 6grenmesi temelli hastalik tahminleme ¢alismalarina katki saglayacagi
umulmaktadir
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