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Osteosarcoma is a malignant bone tumor that is common 
in children and adolescents. The tumor microenvironment 
is highly effective in the development and progression of 
osteosarcoma. Transforming growth factor-β (TGF-β) is 
one of the most abundant cytokines in the tumor micro-
environment, and can regulate tumor initiation, progressi-
on, and metastasis promoting extracellular matrix (ECM) 
remodeling and epithelial-mesenchymal transition (EMT). 
ADAMTS (ADAM Metallopeptidase With Thrombospon-
din Motifs) proteases have critical functions in normal and 
tumor microenvironments by processing individual proteins 
in the ECM. ADAMTSs contribute to tissue remodeling, 
inflammation, cell migration and, angiogenesis. Among the 
family members, ADAMTS-2 is a well-known example for 
ECM remodeling which cleaves the N-terminal propeptide 
of procollagen and promotes correct collagen fibrillogene-
sis. Cytokines can regulate normal and tumor microen-
vironments by affecting ECM proteins. In this study, the 
effect of TGF-β1, on the transcriptional regulation of the 
ADAMTS-2, which is an essential enzyme for ECM remo-
deling was investigated in Saos-2 cells. TGF-β1 upregulated 
ADAMTS-2 expression both at mRNA and protein levels. 
Transient transfection assays revealed that TGF-β1 was 
also induced ADAMTS-2 promoter activity. According to 
the pathway inhibition studies, both canonical and non-
canonical signaling pathways and post-translational mec-
hanisms were responsible for the induction. These studies 
will contribute to future research on ADAMTS-2 mediated 
ECM remodeling in osteosarcoma.

Key words: ADAMTS-2, TGF-β1, Osteosarcoma, Saos-2, 
Transcriptional Regulation.

TGF-Β1 ÒÐÀÍÑÀÊÒÈÂÓª ADAMTS-2
(ADAM-ÌÅÒÀËÎÏÅÏÒÈÄÀÇÓ
Ç ÒÐÎÌÁÎÑÏÎÍÄÈÍÎÌ ÒÈÏÓ 1 ÌÎÒÈÂ 2) Â 
ÊË²ÒÈÍÀÕ SAOS-2 ÒÐÀÄÈÖ²ÉÍÈÌÈ
ÒÀ ÍÅÒÐÀÄÈÖ²ÉÍÈÌÈ ØËßÕÀÌÈ

Îñòåîñàðêîìà – öå çëîÿê³ñíà ïóõëèíà, ùî âðàæàº 
ê³ñòêè ³ º ïîøèðåíîþ ñåðåä ä³òåé òà äîðîñëèõ. 
Ì³êðîñåðåäîâèùå ïóõëèíè º âèñîêîåôåêòèâíèì äëÿ
ðîçâèòêó ³ ïðîãðåñóâàííÿ îñòåîñàðêîìè. Òðàíñôîð-
ìóþ÷èé ôàêòîð ðîñòó-β (TGF-β) – îäèí ³ç íàéïî-
øèðåí³øèõ öèòîê³í³â ó ì³êðîñåðåäîâèù³ ïóõëèíè;
â³í ìîæå òàêîæ ðåãóëþâàòè ³í³ö³àö³þ é ïðîãðåñ³þ
ïóõëèíè, à òàêîæ ìåòàñòàçè, ñïðèÿþ÷è ïåðåáóäîâ³ 
ïîçàêë³òèííî¿ ìàòðèö³ (ECM) òà åï³òåë³àëüíî-ìå-
çåíõ³ìàëüíîìó ïåðåõîäó (EMT). Ïðîòåàçè ADAMTS 
(ADAM-ìåòàëîïåïòèäàçè ç òðîìáîñïîíäèíîâèìè 
ìîòèâàìè) âèêîíóþòü íàäçâè÷àéíî âàæëèâ³ ôóíêö³¿ 
ó íîðìàëüíîìó òà ïóõëèííîìó ì³êðîñåðåäîâèùàõ 
øëÿõîì îáðîáêè îêðåìèõ á³ëê³â ó ECM. ADAMTS 
ñïðèÿþòü ïåðåáóäîâ³ òêàíèí, çàïàëåííþ, ì³ãðàö³¿ 
êë³òèí òà àíã³îãåíåçó. Ñåðåä ÷ëåí³â ñ³ìåéñòâà 
ADAMTS-2 – öå äîáðå â³äîìèé ïðèêëàä ïåðåáóäîâè 
ECM, ÿêèé ðîçùåïëþº N-ê³íöåâèé ïðîïåïòèä ïðî-
êîëàãåíó ³ ñïðèÿº ïðàâèëüíîìó ô³áðèëîãåíåçó êîëà-
ãåíó. Öèòîê³íè ìîæóòü ðåãóëþâàòè íîðìàëüíå ³ 
ïóõëèííå ì³êðîñåðåäîâèùà øëÿõîì çä³éñíåííÿ âïëè-
âó íà á³ëêè ECM. Ó öüîìó äîñë³äæåíí³ âèâ÷àëè âïëèâ 
TGF-β1 íà òðàíñêðèïö³éíó ðåãóëÿö³þ ADAMTS-2, 
ÿêà º îñíîâíèì ôåðìåíòîì äëÿ ïåðåáóäîâè ECM 
ó êë³òèíàõ Saos-2. TGF-β1 ïîçèòèâíî ðåãóëþâàâ 
åêñïðåñ³þ ADAMTS-2 íà ð³âí³ ìÐÍÊ ³ á³ëêó. Àíàë³-
çè òèì÷àñîâî¿ òðàíñôåêö³¿ òàêîæ ïîêàçàëè, ùî
TGF-β1 ³íäóêóâàâ ïðîìîòåðíó àêòèâí³ñòü ADAMTS-2.
Çã³äíî ç äîñë³äæåííÿìè ³íã³áóâàííÿ øëÿõ³â, çà ³í-
äóêö³þ â³äïîâ³äàþòü ³ òðàäèö³éí³, ³ íåòðàäèö³éí³ 
ñèãíàëüí³ øëÿõè é ïîñò-òðàíñëÿö³éí³ ìåõàí³çìè. 
Ö³ äîñë³äæåííÿ áóäóòü êîðèñíèìè äëÿ ìàéáóòí³õ 
äîñë³äæåíü ùîäî ADAMTS-2-îïîñåðåäêîâàíî¿ ïå-
ðåáóäîâè ECM â îñòåîñàðêîì³.

Êëþ÷îâ³ ñëîâà: ADAMTS-2, TGF-β1, îñòåîñàðêîìà, 
Saos-2, òðàíñêðèïö³éíà ðåãóëÿö³ÿ.
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