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The advancement of cell reprogramming technologies has
revolutionized the landscape of regenerative medicine
and drug research. This review scrutinizes the process of
reprogramming somatic cells into stem cells, particularly
focusing on induced pluripotent stem cells (iPSCs), and
elucidates their evolution over time. Initially, the review
delineates the disparities between normal cells and stem
cells. Subsequently, it delves into the historical trajectory of
embryonic stem cells (ESCs) and iPSCs. The pivotal role of
somatic cell reprogramming in pharmaceutical biotechnology
is explored, highlighting its applications in disease modeling,
drug discovery, regenerative medicine, and personalized
therapies. The review provides insight into the fundamental
principles of reprogramming techniques, encompassing iPSC
generation, transcription factors, epigenetic modifications,
and non-integrative reprogramming methods. Special
emphasis is placed on genome-editing techniques such as
CRISPR-Cas9, TALENs, ZFNs, and base editing, given
their paramount importance in cellular reprogramming
endeavours. Finally, the review deliberates on the diverse
modalities through which cellular reprogramming can
rejuvenate dead cells into stem cells, underscoring the
transformative potential of this technology across various
domains of biomedicine. By elucidating the multifaceted
effects and opportunities of somatic cell reprogramming, this
review aims to serve as a valuable resource for scholars and
practitioners in the realms of cellular and molecular biology.

Key words: Induced Pluripotent Stem Cell(iPSCs), Cellular
reprogramming, Stem Cell, Somatic Cell, Regenerative
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KJIITUHHE MMEPEITPOTPAMYBAHHS
COMATUYHUX KIIITUH Y CTOBBYPOBI
KJIITUHU: IHHOBALIIMHUN TIAXII Y
DOAPMALIEBTUYHIN BIOTEXHOJOTII

Po3BuTOK TexHOJIOTIi1 TepenporpaMyBaHHs KJIITHUH pe-
BOJIIOLIIOHI3yBaB JIaHAIIA(T pereHepaTUBHOI MEAMILIU-
HU Ta JOCJIIKEeHb JiKapChbKUX 3ac00iB. Y LIbOMY OIJISIIi
JIETAJIbHO PO3IJISLIAETHCSl MPOLEC MEePENnporpaMmyBaHHs
COMAaTUYHUX KJIITUH y CTOBOYPOBIi, 30KpemMa iHIyKOBaHi
IUTIOPUIIOTeHTHI cToBOYpoBi KiituHu (iPSC), ta mpo-
CTEXYETHCS IXHSI €BOJIONIS 3 IIMHOM 4acy. CrodaTky
OLISIA OKPECIOE BIAMIHHOCTI MiX 3BHMYalHUMHU Ta
CTOBOYPOBMMM KJIiITUHAMU. 3roJOM BiH 3arjiOII0EThCS
B iICTOpPUYHY TPAEKTOPil0 eMOpioOHAJbHUX CTOBOYPOBUX
kiaituH (ECK) ta iPSC. JocnimKy€eTbcs KIH040Ba poJjib
repenporpaMyBaHHsI COMaTUYHUX KJIITUH y dapmalneB-
TUYHIN Gi0TEXHOJIOTIii, BUCBITIIOETBCS 11 3aCTOCYBaHHS
B MOJEIIOBAaHHI 3axBOpIOBaHb, PO3pOOIi JIiKiB, pe-
reHepaTUBHIM MEeIUIIMHI Ta IepCcoHai30BaHiil Teparii.
Ornga jgae ysiBJeHHS Mpo (pyHaaMeHTalIbHI TTPUHLU-
MU METOIB MepernporpaMmyBaHHsI, 30KpeMa, TeHepallito
iPSC, dakropu TpaHCKpHUIMLii, ermireHeTHYHi Mommudi-
Kallii Ta HeiHTerpaTUBHiI METOAM IepeIporpaMyBaHHS.
Oco0mBy yBary IpuaiieHO MeTodaM peaaryBaHHS Te-
Homy, TakuM $sIK CRISPR-Cas9, TALEN, ZFN Ta
penaryBaHHSI OCHOB, 3 OIJIsIly Ha IXHIO MepLIOYepro-
BY BaXUJIMBICTh IJIS KJIITUHHOTO IIepeIiporpamMyBaHHS.
3pelTo B ONISAI PO3MISANAIOTLCS Pi3HOMAHITHI CITO-
cobu, 3a JOTIOMOTOI0 SIKUX KJIITMHHE IIeperporpamy-
BaHHS MOX€ OMOJIONUTU MEPTBi KIJIITMHM Ha CTOBOYpO-
Bi, 1110 IMigKpecioe TpaHchOopMaliiiHII TTOTeHIIiaT 1Ii€l
TEXHOJIOTi1 B Pi3HMX rayry3sx oiomenuimau. Bucsitmtoro-
yy OaraTorpaHHi eeKTH i1 MOXJIMBOCTI Tepernporpa-
MYBaHHSI COMaTUYHMX KJIITWH, L€ OIJIsiA MAa€e HAa METi
CIIyTyBaTHU LiHHUM PECYpPCOM IJIs1 HAYKOBIIIB i ITPAKTHUKIB
y rajy3i KJIITUHHOI Ta MOJIEKYJISIpHOI GioJorii.

Karouoei caosa: iHnyKoBaHi IUTIOPUTIOTEHTHI CTOBOYpO-Bi
kiituau (iPSC), kniTMHHE TepernporpaMyBaHHSI, CTOB-
OypoBi KIITMHU, COMATW4Hi KJIiTUHU, pereHepaTuBHA
MeAULMHA.
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