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Ozet

Molekiiler genetik tam1 yontemleri o6zellikle hastaliklarin temelinde yatan sebeplerin
belirlenmesine yonelik DNA, gen, protein, hiicre ve doku seviyesinde gerceklestirilen test ve
analizleri kapsamaktadir. Molekiiler genetik alanindaki tibbi laboratuvar, genomik bilgi ve
teknolojiler arasindaki verimli etkilesimin sonucu olarak molekiiler tan1 karsimiza ¢ikmaktadir.
Tim bu faktorler, kalitsal hastaliklarin genetik temelinin tanimlanmasina ve tam olarak
karakterize edilmesine katkida bulundugundan dogru tani icin hayati 6nem tagimaktadir. Yeni
nesil dizileme veya genom diizeyinde iligkilendirme ¢aligmalar: gibi giincel yoéntemler, hastalik
mekanizmalar1 hakkinda ¢ok onemli bilgiler saglamaktadir. Bu kapsamda degerlendirilen
genomik biyobelirtegler, yalnizca hastaliga yatkinligin degerlendirmesine degil, ayn1 zamanda
dogru ve Kkigisellestirilmis tedavi yontemlerinin tasarlamasma ve uygulamasina firsat
verebilmektedir. Hastaliklarda rol oynayan genlerin tanimlanmasi, genetik bozukluklarla ilgili
bilimsel verilerin énemli derecede artigina yol agmistir. Dolayisiyla hastaliklarin patogenez ve
tedavisi konusunda yeni gorislerin ortaya cikmasina olanak saglamistir. Genel olarak, bir
hastaligin molekiiler genetik temeline iliskin bilginin ilk klinik uygulamasi tani asamasi
olmaktadir. Molekiler teknikler, bir¢ok vakada hedef dokulardan elde edilen DNA molekiiliiniin
analizi sonrasi, mutasyon tasiyan bireylerin kesin olarak genetik tanimlanmasina olanak veren
hassas yontemlerdir. DNA analizleri giintimiizde genlerdeki mutasyona bagl farkli hastaliklarin
semptomlarini  gosteren bireylerin tanisinda rutin olarak  kullanilmaktadir.  Ayrica
presemptomatik testler, tasiyicilik testleri ve dogum oOncesi tani igin de kullanilmaktadir.
Moekiler tanit yontemleriyle ila¢ metabolizmasina dahil olan genlerdeki varyantlar
tanimlanabilmekte ve ila¢ dozajmm bireysellestirilmesi miimkiin olabilmektedir. Yaygmn
hastaliklarin olusumu ve patojenitesine katkida bulunan yeni genler taninmaya basladikea,
bireylerin hastalik riski altinda olup olmadigini ve en etkili spesifik tedavilerin belirlemesi
amaciyla daha yeni genetik testlerin kullanilmasi beklenmektedir. Molekiiler genetik teknikler,
yeni nesil dizileme ve biyoinformatik uygulamalardaki gelismeler daha kapsamli genetik
¢alismalar yapma ve ¢ok degerli verilere ulasma firsat1 saglayacaktir. Bu boliimde direkt mutasyon
analizi ve bilinmeyen mutasyonlarin tespitinde kullanilan teknikler ele alindiktan sonra,
mikroarray teknolojisi ve yeni nesil dizileme (YND) teknolojisi farkli platformlart ve farkl
aragtirmalardaki kullanim alanlar tartigthmigtir.
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Abstract

Molecular genetic diagnosis methods include tests and analyses performed at the level of DNA,
gene, protein, cell, and tissue, especially to determine the underlying origins of diseases.
Molecular diagnosis appears because of the efficient interaction between laboratory medicine,
genomic information, and technology in the field of molecular genetics. All these factors
contribute to the identification and full characterization of the genetic basis of hereditary diseases,
which is vital for the correct diagnosis. Current methods, such as next-generation sequencing or
genome-level association studies, provide crucial insights into disease mechanisms, and genomic
biomarkers provide an opportunity for physicians not only to assess disease susceptibility, but also
to design and implement accurate diagnostic methods and personalize drug treatment
modalities. The identification of the genes involved in human diseases has led to a significant
increase in scientific data on genetic disorders. Therefore, it has allowed the emergence of new
views on the pathogenesis and treatment of diseases. In general, the first clinical application of
knowledge of the molecular genetic basis of a disease is in diagnosis. In many cases, molecular
techniques are sensitive methods that allow precise genetic identification of individuals carrying
mutations by performing DNA analysis on target tissue. DNA analysis is now routinely used in
the diagnosis of individuals showing symptoms of different diseases due to mutations in single
genes. In molecular diagnostic methods, DNA analyses are used for presymptomatic tests, carrier
tests, and prenatal diagnosis, which can identify variants in genes involved in drug metabolism
and allow personalizing of drug dosage. As new genes that contribute to the occurrence and
pathogenicity of common diseases begin to be recognized, it is expected that new genetic analysis
will be used to predict whether an individual is at risk for the disease and to identify subtypes that
may best respond to specific treatments. Advances in molecular genetic techniques, Next-
generation sequencing (NGS) technologies, and bioinformatics tools will provide the opportunity
to conduct more comprehensive molecular genetic studies and access very valuable data in
scientific research. In this chapter, after discussing the techniques used in direct mutation analysis
and detection of unknown mutations, microarray technology and various platforms of NGS
technology and their usage areas in different research studies are discussed.
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