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Ozet

Molekiiler biyolojide merkezi dogma (temel kabul) genetik materyali iceren DNA'nin kodlanmasi
ile bilgilerin RNA’ya aktarildigi ve koddaki yénergelere gore protein sentezinin yonetildigi siirece
iligkin bir kabuldiir. Daha sonra proteinlerin aktif yapilara katlanarak islev gérmeye baslamasi ile
metabolik olaylar sonucu ortaya ¢tkan tirtinler olan metabolit kavrami da buna eklenmistir. Kisaca
sonlarma -omik eki getirilerek bu yapilart inceleyen kavramlar tiretilmistir. Bunlar sirasiyla
genomik, transkriptomik, proteomik ve metabolomiktir. Ancak, daha sonraki gelismeler DNA,
RNA, protein dizilerinde degisiklik olmadan diizenleyici rol oynayan ve daha ok cevresel
faktorlere bagh “epi” kavramini literatiire tasimistir: Epigenomik, Epitranskriptomik ve
Epiproteomik. Yiiksek hacimli teknolojiler ile bu yapilarin normal ve patolojik siireclerdeki
degisimleri buiytik verilerin elde edilmesine yol agmuistir. Ancak, analiz igin yiiksek kapasiteli
bilisim sistemleri ayni hizda gelistirilememistir. Tek bir omik analizinden elde edilen bilgiler
biyolojik ve klinik resmi tam olarak yansitamayabilir, ancak farkli platformlardan elde edilen
¢oklu-omik verileri ile kompleks hastaliklar ve diger klinik problemlerin altinda yatan
mekanizmalarin anlagilmasinda 6nemli bir potansiyel sunabilir. Bu biiyiik verilerin analizi icin
yeni yaklagimlara ihtiyag dogmus ve sinyal degisiminden nasil etkilendiklerini anlayabilmemiz
i¢in coklu-omik kavrami son yillarda literatiire girmistir. Oniimiizdeki yillarda saglik
hizmetlerinin artik klasik usulden “akilli saghk sistemi” stirecine ge¢mesi 6ngoriilmektedir. Bu
sirecin 3 temel sac ayag1 entegre ¢oklu-omik analizleri (integrative multi-omics), kisiye-6zgii tip
(P-medicine) ve yapay zeka (artificial intelligence) olacaktir. Bu ¢aligma ile yeni konugulmaya
baglanan ¢oklu-omik analizleri alanindaki gelismeleri, yontem ve araglar1 6zetlenecektir.
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Abstract

The central dogma (basic assumption) of molecular biology is the assumption of the process of
coding DNA, which contains the genetic material, transferring information to RNA and
regulating protein synthesis according to the instructions in the code. Later, the concept of
metabolites, i.e. products formed as a result of metabolic processes, was added when proteins
begin to function by folding into active structures. In short, by adding the suftix -omic, the
concepts that study these structures are derived. These are genomics, transcriptomics,
proteomics, and metabolomics, respectively. However, later developments introduced the term
“epi” into the literature, which plays a regulatory role without altering DNA, RNA, or protein
sequences and is mostly dependent on environmental factors: Epigenomics, Epitranscriptomics,
and Epiproteomics. The changes in these structures during normal and pathological processes
have led to the acquisition of large amounts of data using high-throughput technologies.
However, high performance information systems for analysis have not been able to be developed
at the same pace. Information from a single omics analysis may not fully reflect the biological and
clinical picture. Multi-omics data from multiple platforms, however, may offer significant
potential for understanding the mechanisms underlying complex diseases and other clinical
problems. New approaches to analyzing this Big Data have emerged, and the concept of multi-
omics has entered the literature in recent years, allowing us to understand how they are affected
by signal changes. In the coming years, healthcare will evolve from traditional methods to a
process of “smart healthcare.” The 3 pillars of this process will be integrated multi-omics analysis
(integrative multi-omics), personalized medicine (P-medicine), and artificial intelligence (AI). In
this study, the developments, methods, and tools in the field of multi-omics analysis that are just
starting to be talked about will be summarized.
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