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INTRODUCTION MATERIALS & METHODS

» Ultraviolet (UV) A (320-380 nm) irradiation is believed to be deleterious or beneficial to cells and tissues. Various types of cells > Cell proliferat.ion: Cell proliferati.on was m.easur.ed using ELISA
such as fibroblasts, keratinocytes, melanocytes, cardiomyocytes, vascular endothelial cells, smooth-muscle cells, and osteoblasts (BrdU Cell Proliferation Assay Kit, Cell Signaling Technology,
respond to UVA 1rradiation. Several reports suggest that UVA may affect the hypodermis where adipose tissue-derived mesenchymal Danvers, MA, USA) .

stem cells, preadipocytes and adipocytes exist. In addition, the direct effects of UVA 1rradiation on adipose tissue-derived mesenchymal

) . » Enzyme-linked immunosorbent assay (ELISA)
stem cells (hAMSCs), especially the stemness of hAMSCs, have recently been elucidated by our group.

. , , L o _ o _ » Real-time RT-PCR (TagMan™) analysis
» In this study, we investigated effects of sinapic acid on UVA irradiation-induced damages to stemness and differentiation potential of

human adipose tissue-derived mesenchymal stem cells (hAMSCs). We also examined the UVA-antagonizing mechanisms of sinapic P Differentiation assays: Oil Red O staining

acid. » Immunoblotting analysis

P These findings suggest that sinapic acid may ameliorate UVA-irradiation-induced reduced stemness and differentiation potential of

S , , P Luciferase reporter assay
hAMSCs. Theretfore, sinapic acid might have potential as an antagonist agent to attenuate damages caused by UVA.

RESULTS P Sinapic acid (SA) reduces UVA-induced production of PGE, and cAMP through inhibition of JNK
and p38 MAPK In this study, treatment of hAMSCs with SA was found to lead to a significant decrease in
the production of PGE, and cAMP when compared to the UVA-irradiated controls (Fig. 3A and 3B). To
investigate the action mechanisms of SA, luciferase reporter assays for AP-1, NF-kB, or CRE were
conducted. As shown in Fig. 4A, 4B, and 4C, SA reduced the UVA-induced activation of the NF-xB, AP-1,
and CRE promoters. These results suggest that SA attenuated UVA-induced production of PGE, through
inhibition of AP-1, CRE, and NF-kB activities. In addition, among the three types of MAPKSs evaluated, the
activity of p38 MAPK, but not p42/44 MAPK, and JNK, were found to be reduced by SA when compared
to the UVA-irradiated controls (Fig. 4D).

» Effects of UVA irradiation on proliferative potential and self-renewal of hAMSCs. Effects of
sinapic acid (SA) on the UVA-induced reduction of stemness in hAMSCs were investigated, using
cell proliferation assay and real time PCR analysis. As shown in Fig. 1B, SA recovered UVA-
induced reduction of proliferation in a dose dependent manner. SA also did not show any apoptotic
effects at the treated concentration (Fig. 1C). In addition, as shown in Fig. 1D, reduced expression
levels of OCT4, NANOG, and SOX2 by UVA 1rradiation were all increased by SA, suggesting that
SA attenuates the effects of UVA 1rradiation on hAMSCs.
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Fig. 1 Sinapic acid(SA) attenuates the effects of UVA irradiation on proliferative potential and self-renewal of hAMSCs. = 90 g ! oluEENE E 1 L 1| - e .
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proliferation was evaluated using the BrdU incorporation assay. (C) The apoptotic effects of UVA irradiation were = % 0.4 g oa | I
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was isolated and the mRNA levels of the indicated genes were measured by real-time quantitative RT-PCR. 2| o 'D |_}| 'ﬂ I{_‘
0 i i i : . i i . , o 0 . . . . , , . , , , : , : :
UVA(SJIcm?): - -+ o+ o+ + - - - {EJ}JV&; - + + + + {EJ}__IVA; -+ O+ + + {EJ}_NA; - + + + +
. o« o . . . . SA(LM): - - - 20 200 400 20 200 400 cm- cm? cm?
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In addition, treatment with SA attenuated the reduction in the expression of HIF-1o that occurred ©f PGE; and cAMP. hAMSCs were irradiated P32 | iy 5 { ) :
. . . a ) . . with 5J/cm?2 UVA and then incubated for transfected with AP-Luc, NF-kB-Luc, or CRE-Luc reporters. After incubation for
in response to treatment with UVA 1rradiation (Fig. 2B). However, SA did not atfect the expression | three days in the presence of the indicated 24 h, the cie:lls were irradiated with 5J UVA fand then further ir}cubated in the
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together, these findings suggest that SA recovered the reduced stemness of hAMSCs due to UVA | for PGE, (A) and cAMP (B) measurement. SA: ;‘X um-free C‘{';d'tmns- After 1 h of incubation, the cell lysates were analyzed.
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Fig. 2 SA increases downregulated expression of HIF-la by UVA irradiation. A: Luciferase reporter assay(HRE-Luc signaling through inhibition of AP-1, CRE, and NF-kB. The action mechanisms of SA were shown 1n
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Fig. 6. Mechanisms of SA effects against UVA-induced attenuation

: : : : TR . , Fig. 5. SA effects against UVA-induced downregulation of of stemness (A) and differentiation (B) potential of stem cells.
Fig. 7 SA attenuates UVA-induced suppression of Fig. 8 Sinapic acid attenuates UVA-induced suppression of o occ genes are mediated by downregulating PGE,- UVA irradiation induces production of PGE, and its downstream

adipogenic differenfciation thrqugh downregu.larcion of adipogenic differel.ntiation. th.ro.u.gh downregulation of MIF- A np HIF-16 signaling through inhibition of AP-1, CRE, and molecule, cAMP through activation of AP-1 and NF-kB. cAMP
M!F gene expression. A: Oil Red O stalnlng,. B: AMPK:KLFZ signaling by |nh|l?|t|ng NF-K.B. A Western blot  \e. B hAMSCs were irradiated with 5 JJom2 UVA or molecule sequentially reduces expression of HIF-1a gene through
Trlglyc.:erlgle content assay C: ELISA for MIF, D: Real-time analysis for AMPK, B: Real-time quantitative RT-PCR for transfected with the siRNA for HIF-1a. and then incubated CREB activation, consequently downregulating expression of
quantitative RT-PCR for MIF KLF2 and PPARy genes, C: ELISA for MAPKSs for three days with SA (400 pM) in the presence of the stemness genes such as NANOG, SOX2, and OCT4. In the UVA
indicated concentration of PGE, or cAMP under serum-free irradiation-induced signaling pathway, SA attenuates UVA-
conditions. The mRNA levels of the HIF-la. gene (A) and induced effects on expression of stemness genes or

CONCLUSIONS OCT4, NANOG, SOX2 genes (B) were measured by real-time differentiation-related genes by inhibiting p38 MAPK and NF-kB
quantitative RT-PCR. SA: sinapic acid, dBcAMP: dibutyryl or inhibiting just only NF-kB, respectively. The molecules are

» Taken together, these findings suggest that SA improves reduced stemness and @ cAMP. upstream of PGE, production. AC: adenylate cyclase.

differentiation potential of hAMSCs induced by UVA and its effects are mediated by

upregulation of HIF-1a via the inhibition of PGE,-cAMP signaling. In addition, SA may be ACKNOWLEDGEMENT P This work was supported by a Grant from the Korean Health Technology R
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