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abstract The high cost, long timelines, and risks of traditional drug development

have sparked interest in drug repositioning—finding new uses for drugs we already
have. My thesis introduces a deep learning tool that digs into biomedical data from
SemMedDB to spot potential new treatment connections between drugs and diseases.

It’s built to be a practical, efficient way to come up with ideas for early drug discovery.

The tool uses a Siamese Neural Network (SNN), trained on word patterns from the
FastText model. The study tested two subnetworks—one dense, one convolutional—to
see which worked best for pulling out useful features. After running over 570 setups, the
best configuration hit a validation accuracy of 87.66% and a test accuracy of about 83%.

It performed well across precision, recall, and F1-scores, too.

This work shows how deep learning paired with organized biomedical literature can
power smarter drug discovery. It’s not perfect yet—relying on one data source, using
made-up negative samples, and missing contextual embeddings are some drawbacks.
Overall, this system aims to support smarter decisions in drug research and fits into

broader efforts for affordable and accessible healthcare.

keywords Drug Repositioning, Literature-Based Discovery, Siamese Neural
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0zet Geleneksel ilag gelistirme siireglerinin yiiksek maliyetleri, uzun zaman gizelgeleri

ve riskleri, mevcut ilaglarin yeni kullanim alanlarini kesfetmeyi amaglayan ilag yeniden
konumlandirma galigmalarina olan ilgiyi artirmistir. Bu tez, SemMedDB’den elde edilen
biyomedikal verileri kullanarak, ilaglar ile hastaliklar arasindaki potansiyel yeni tedavi
baglantilarin1 belirlemeye yonelik derin 6grenmeye dayali bir sistem sunmaktadir.
Gelistirilen sistem, erken asama ilag¢ kesfi i¢in pratik ve verimli bir fikir iiretme yontemi

saglamay1 hedeflemektedir.

Sistem, FastText modelinden tiiretilen kelime desenlerini kullanarak egitilen bir Siyam
Sinir Ag1 (SNN) mimarisine dayanmaktadir. Calismada, hangi yapmin daha verimli
ozellikler ¢ikarabildigini test etmek icin biri yogun (dense), digeri evrisimli
(convolutional) olan iki farkli alt ag yapist denenmistir. 570’lin iizerinde model
yapilandirmasi test edilmis ve en iyi konfigiirasyon %87.66 dogrulama dogrulugu ve
yaklasik %83 test dogrulugu elde etmistir. Ayrica kesinlik, duyarlilik ve F1-skorlar

acisindan da dengeli bir performans sergilemistir.

Bu ¢aligma, derin 6grenmenin organize edilmis biyomedikal literatiir ile birlesiminin,

daha akilli ilag kesif siire¢lerine nasil katki saglayabilecegini gostermektedir.

anahtar kelime fla¢ Yeniden Konumlandirma, Literatiir Tabanlh Kesif, Siyam
Sinir Agi, FastText Gomiilemeleri, Biyomedikal Metin Madenciligi



