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Ozet

Son yillarda genomik teknoloji ve analiz yontemlerinin yayginlagmasiyla birlikte kalitsal genetik
hastaliklar yani sira gesitli kanser tirlerinin ayirici tanisi, prognozlarinin tayini, hastaligin takibi
gibi konularda ¢igir aciaa hizda gelismeler olmaktadir. Hasta genomlarindaki kalitsal veya
somatik mutasyonlarin hizli ve es zamanli olarak belirlenmesini saglayan genomik yéntemler,
ozgiin tedavi hedeflerinin daha hizli bir bicimde tespit edilmesinin de 6éniinti agmustir. Yeni nesil
dizileme teknolojilerini temel alan genom analiz yontemleri arasinda tim genom dizileme
(WGS), tiim ekzom dizileme (WES), hedefli dizileme yani sira tiim transkriptom dizileme (WTS)
yer almaktadir. Tim ekzom dizileme, tiim genom dizileme ve tiim transkriptom dizileme gibi
yontemlerle kanser ve diger genetik hastaliklarin gelisimiyle iliskili olabilecek pek ¢cok mutasyon
ve transkripsiyonel diizensizlik belirlenmistir. Kanser gibi birden ¢ok gendeki mutasyonun
birlikte katki koydugu genetik hastaliklarda 6zel tasarlanmig hedefli gen panelleri tani ve
prognozun iyilestirilmesi baglaminda 6nemli bir potansiyele sahiptir. Dahasi ultra derin hedefli
dizileme yoluyla dolagimsal serbest DNA’lardaki mutasyonlarin belirlenebilmesi kanser dahil
genetik hastaliklarmn tanisi, prognozu ve tedaviye yanitin tahmini gibi konularda non-invaziv
alternatifler ortaya koymaktadir. Giincel yagantimizi derinden etkileyen COVID-19 hastaligiyla
ilgili klinik agidan 6nemli bilgiler de genom analizleri yoluyla miimkiin olmaktadir. Genom
yontemleri iginde son yillarda en 6n plana ¢ikanlardan biri de CRISPR-Cas9 araciligiyla genom
diizenleme olup, bu yontemin gesitli uygulamalar1 genlerin karakterizasyonu yani sira genetik
hastaliklarin tedavisi bakimindan olanaklar sunmaktadir. Bu kitap boliminde genomik
yontemlerin biyotip alanindaki giincel ve potansiyel uygulamalar: tizerine odaklanilmustir.
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Abstract

With the proliferation of genomic technology and analysis methods in recent years,
groundbreaking developments have occured in topics such as differential diagnosis, prediction
of prognosis, or disease follow-up. Genomic methods leading to rapid and simultaneous detection
of hereditary and somatic mutations in patient genomes have resulted in faster discovery of novel
therapeutic targets. Whole genome sequencing, whole exome sequencing, targeted sequencing
as well as whole-transcriptome sequencing take place among the genome analyses methods that
are based on next-generation sequencing technologies. Through methodologies such as whole
exome sequencing, whole genome sequencing, or whole transcriptome sequencing several
mutations or transcriptional aberrancies that may be associated with the development of cancer
and other genetic diseases have been identified. In diseases for which mutations of several
different genes contribute, custom-designed targeted gene panels have a significant potential for
improving diagnosis and prognosis. Indeed, identification of mutations in circulating cell-free
DNAs through ultra-deep targeted sequencing reveals non-invasive alternatives for diagnosis,
prognosis, and prediction of response to therapy for genetic diseases including cancer The
information on the clinical perspective of the COVID-19 disease, which deeply influences our
current daily life, is also possible through genome analyses. Genome editing through CRISPR-
Cas9 stands out as one of the genomic methodologies in recent years, and different applications
of this method present possibilities with respect to characterization of genes as well as treatment
of genetic diseases. In this book chapter, current and potential applications of the genomic
methodologies are focused on.
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