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«Cancer stem cells» (CSCs), can initiate tumorigenesis 
and metastasis and show resistance against chemotherapy 
owing to the expression of prominent stem cell markers. 
CSCs are a subpopulation of highly heterogenic cancer 
spheroid cells. Pigment epithelium-derived factor (PEDF) 
is a neurotrophic, anti-tumorigenic, and anti-metastatic 
protein and its gene expression levels in A549 spheroids 
is still unknown. We aimed to compare clonogenicity and 
mRNA levels of PEDF, Oct4, and ALDH1A1 between 
A549 and spheroid cells. Spheroid and colony formation 
assays were performed with spheroid and A549 cells. We 
performed quantitative reverse transcription-polymerase 
chain reaction (qRT-PCR) for gene expression analysis. 
The clonogenic ratios for A549 and spheroids were ~60 % 
and ~1 % respectively. During spheroid formation, Oct4 
mRNA level did not change but PEDF and ALDH1A1 
levels decreased significantly. CSCs are characterized 
by elevated stem cell markers but spheroid cells consist 
of heterogeneous population including CSCs. In spheroid 
population, no increase in stem cell markers was observed. 
The reduced PEDF levels during spheroid transition can be 
a suppression mechanism of spheroid cells.

Key words: lung cancer, PEDF, A549, spheroid cell, Oct4, 
ALDH1A1.

ÇÍÈÆÅÍÀ ÅÊÑÏÐÅÑ²ß PEDF ÒÀ ALDH1A1 
Ï²Ä ×ÀÑ ÓÒÂÎÐÅÍÍß ÑÔÅÐÎ¯ÄÓ Ç ÐÀÊÎÂÈÕ 
ÊË²ÒÈÍ ËÅÃÅÍÜ: ÄÎÑË²ÄÆÅÍÍß IN VITRO

«Ðàêîâ³ ñòîâáóðîâ³ êë³òèíè» (ÐÑÊ) ìîæóòü ³í³ö³þ-
âàòè óòâîðåííÿ ïóõëèí ³ ìåòàñòàç³â, à òàêîæ äå-

ìîíñòðóâàòè ñò³éê³ñòü äî õ³ì³îòåðàï³¿ çàâäÿêè åêñ-
ïðåñ³¿ âàæëèâèõ ìàðêåð³â ñòîâáóðîâèõ êë³òèí. ÐÑÊ – 
öå ñóáïîïóëÿö³ÿ ðàêîâèõ ñôåðî¿äíèõ êë³òèí âèñî-
êî¿ ãåòåðîãåííîñò³. Ôàêòîð ï³ãìåíòíîãî åï³òåë³þ 
(PEDF) – öå íåéðîòðîô³÷íèé, ïðîòèïóõëèííèé ³
àíòèìåòàñòàòè÷íèé á³ëîê, ð³âí³ ãåííî¿ åêñïðåñ³¿ ÿêî-
ãî ó ñôåðî¿äàõ A549 âñå ùå íåâ³äîì³. Íàøà ìåòà 
ïîëÿãàëà ó ïîð³âíÿíí³ ð³âí³â êëîíîãåííîñò³ ³ ìÐÍÊ 
PEDF, Oct4 òà ALDH1A1 ì³æ A549 òà êë³òèíàìè 
ñôåðî¿ä³â. Àíàë³ç óòâîðåííÿ ñôåðî¿ä³â ³ êîëîí³é áó-
ëî ïðîâåäåíî çà âèêîðèñòàííÿ êë³òèí ñôåðî¿ä³â ³
A549. Äëÿ àíàë³çó ãåííî¿ åêñïðåñ³¿ íàìè áóëî ïðî-
âåäåíî ê³ëüê³ñíó ïîë³ìåðàçíó ëàíöþãîâó ðåàêö³þ ³ç 
çâîðîòíîþ òðàíñêðèïö³ºþ (êÇÒ-ÏËÐ). Êîåô³ö³ºíòè 
ñï³ââ³äíîøåííÿ êëîíîãåííîñò³ äëÿ A549 ³ ñôåðî¿-
ä³â ñòàíîâèëè ~60 % ³ ~1 %, â³äïîâ³äíî. Âïðîäîâæ 
óòâîðåííÿ ñôåðî¿ä³â ð³âåíü ìÐÍÊ Oct4 íå çì³-
íþâàâñÿ, îäíàê ð³âí³ PEDF ³ ALDH1A1 çíà÷íî çíè-
çèëèñÿ. ÐÑÊ õàðàêòåðèçóþòüñÿ ï³äâèùåíèì ð³âíåì 
ìàðêåð³â ñòîâáóðîâèõ êë³òèí, à êë³òèíè ñôåðî¿ä³â 
ñêëàäàþòüñÿ ç ãåòåðîãåííî¿ ïîïóëÿö³¿, ùî âêëþ÷àº 
â ñåáå ³ ÐÑÊ. Æîäíîãî ï³äâèùåííÿ ð³âíÿ ìàðêåð³â 
ñòîâáóðîâèõ êë³òèí íå áóëî çàô³êñîâàíî ó ïîïóëÿö³¿ 
ñôåðî¿äà. Çíèæåí³ ð³âí³ PEDF óïðîäîâæ ïåðåõîäó 
ñôåðî¿äà ìîæóòü ñëóãóâàòè ìåõàí³çìîì ïðèãí³÷åííÿ 
êë³òèí ñôåðî¿äó.

Êëþ÷îâ³ ñëîâà: ðàê ëåãåíü, PEDF, A549, êë³òèíà ñôå-
ðî¿äó, Oct4, ALDH1A1.
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