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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 
medicine.

ÊË²ÒÈÍÍÅ ÏÅÐÅÏÐÎÃÐÀÌÓÂÀÍÍß 
ÑÎÌÀÒÈ×ÍÈÕ ÊË²ÒÈÍ Ó ÑÒÎÂÁÓÐÎÂ² 
ÊË²ÒÈÍÈ: ²ÍÍÎÂÀÖ²ÉÍÈÉ Ï²ÄÕ²Ä Ó 
ÔÀÐÌÀÖÅÂÒÈ×Í²É Á²ÎÒÅÕÍÎËÎÃ²¯

Ðîçâèòîê òåõíîëîã³é ïåðåïðîãðàìóâàííÿ êë³òèí ðå-
âîëþö³îí³çóâàâ ëàíäøàôò ðåãåíåðàòèâíî¿ ìåäèöè-
íè òà äîñë³äæåíü ë³êàðñüêèõ çàñîá³â. Ó öüîìó îãëÿä³ 
äåòàëüíî ðîçãëÿäàºòüñÿ ïðîöåñ ïåðåïðîãðàìóâàííÿ 
ñîìàòè÷íèõ êë³òèí ó ñòîâáóðîâ³, çîêðåìà ³íäóêîâàí³ 
ïëþðèïîòåíòí³ ñòîâáóðîâ³ êë³òèíè (iPSC), òà ïðî-
ñòåæóºòüñÿ ¿õíÿ åâîëþö³ÿ ç ïëèíîì ÷àñó. Ñïî÷àòêó 
îãëÿä îêðåñëþº â³äì³ííîñò³ ì³æ çâè÷àéíèìè òà 
ñòîâáóðîâèìè êë³òèíàìè. Çãîäîì â³í çàãëèáëþºòüñÿ 
â ³ñòîðè÷íó òðàºêòîð³þ åìáð³îíàëüíèõ ñòîâáóðîâèõ 
êë³òèí (ÅÑÊ) òà iPSC. Äîñë³äæóºòüñÿ êëþ÷îâà ðîëü
ïåðåïðîãðàìóâàííÿ ñîìàòè÷íèõ êë³òèí ó ôàðìàöåâ-
òè÷í³é á³îòåõíîëîã³¿, âèñâ³òëþºòüñÿ ¿¿ çàñòîñóâàííÿ 
â ìîäåëþâàíí³ çàõâîðþâàíü, ðîçðîáö³ ë³ê³â, ðå-
ãåíåðàòèâí³é ìåäèöèí³ òà ïåðñîíàë³çîâàí³é òåðàï³¿.
Îãëÿä äàº óÿâëåííÿ ïðî ôóíäàìåíòàëüí³ ïðèíöè-
ïè ìåòîä³â ïåðåïðîãðàìóâàííÿ, çîêðåìà, ãåíåðàö³þ
iPSC, ôàêòîðè òðàíñêðèïö³¿, åï³ãåíåòè÷í³ ìîäèô³-
êàö³¿ òà íå³íòåãðàòèâí³ ìåòîäè ïåðåïðîãðàìóâàííÿ. 
Îñîáëèâó óâàãó ïðèä³ëåíî ìåòîäàì ðåäàãóâàííÿ ãå-
íîìó, òàêèì ÿê CRISPR-Cas9, TALEN, ZFN òà 
ðåäàãóâàííÿ îñíîâ, ç îãëÿäó íà ¿õíþ ïåðøî÷åðãî-
âó âàæëèâ³ñòü äëÿ êë³òèííîãî ïåðåïðîãðàìóâàííÿ. 
Çðåøòîþ â îãëÿä³ ðîçãëÿäàþòüñÿ ð³çíîìàí³òí³ ñïî-
ñîáè, çà äîïîìîãîþ ÿêèõ êë³òèííå ïåðåïðîãðàìó-
âàííÿ ìîæå îìîëîäèòè ìåðòâ³ êë³òèíè íà ñòîâáóðî-
â³, ùî ï³äêðåñëþº òðàíñôîðìàö³éíèé ïîòåíö³àë ö³º¿
òåõíîëîã³¿ â ð³çíèõ ãàëóçÿõ á³îìåäèöèíè. Âèñâ³òëþþ-
÷è áàãàòîãðàíí³ åôåêòè é ìîæëèâîñò³ ïåðåïðîãðà-
ìóâàííÿ ñîìàòè÷íèõ êë³òèí, öåé îãëÿä ìàº íà ìåò³ 
ñëóãóâàòè ö³ííèì ðåñóðñîì äëÿ íàóêîâö³â ³ ïðàêòèê³â 
ó ãàëóç³ êë³òèííî¿ òà ìîëåêóëÿðíî¿ á³îëîã³¿.

Êëþ÷îâ³ ñëîâà: ³íäóêîâàí³ ïëþðèïîòåíòí³ ñòîâáóðî-â³ 
êë³òèíè (iPSC), êë³òèííå ïåðåïðîãðàìóâàííÿ, ñòîâ-
áóðîâ³ êë³òèíè, ñîìàòè÷í³ êë³òèíè, ðåãåíåðàòèâíà 
ìåäèöèíà.
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