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Purpose: In this study, we investigated the death of A2E-loaded retinal pigment epithelial cells at different concentrations
and smart device light irradiation time of A2E, known as the cause of age-related macular degeneration. Methods: A2E, a
synthetic product of two all-frans-retinal molecules and one ethanolamine, was accumulated in retinal pigment epithelial
cells (ARPE-19). The cells were exposed to smart device light to induce photooxidation. Cell death was confirmed after
light irradiation at different concentrations of A2E and different light irradiation times. The cell viability induced by the
smart device light irradiation was confirmed by MTT assay and immunofluorescence (DAPI staining). Results: When smart
device light irradiated the ARPE-19 cells, cell death was resulted differently according to the A2E concentration and light
irradiation time. There was no statistically significant result when the A2E concentration was 2.5 uM. Significant apoptosis
was observed at concentrations above 5 uM, whereas 90% apoptosis was observed at 40 pM. Significant cell death was
observed after 1.5 h of light irradiation. More than 50% of cells died at 6 h whereas more than 90% at 12 h. Conclusion: In
this study, A2E-loaded retinal pigment epithelial cell death was confirmed according to the light irradiation time of the

smart device and the concentration of A2E.
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1. M2

B Age vl 2abul A FE(ARPE-19, CRL-2302,
ATCC, USAYE AFE-3FA 3L A2E EAdoll= all-trams-retinal,
ethanolamine, acetic acid, trifluoroacetic acid(TFA), ethanol
(Sigma-Aldrich Co. USA)E AM&3IATh ME v
Dulbecco’s Modified Eagle Medium(DMEM), bovine fatal
serum(FBS), streptomycin/penicillin(Welgene Inc., Korea)

2 AHg3tet

2. A2E gt "

A7} Bgo] FAHER] A2EY] AL 71E B ot
A2EQ] AL all-trans-retinal(30.00 mg, 105.60 uM), ethano-
lamine(2.85 mg, 46.50 uM)2}, acetic acid(2.79 pL, 46.50 uM)y=
7}k ethanol(3.00 mL)ol| 5o 29 A 3Y &
QF wREEIATEE A £ 21T 07 F53 thy MPLC
(middle pressure liquid chromatography, Combiflash Retrieve,
USA)E o]&3te] A8ttt HA|® A2E= HPLC +#
& 53 A2EY &= 95%°]°-S E1HaL dimethyl
sulfoxide(DMSO)Z 20.00 mM-E--& T+50] 20°C] B
s
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bl 223 A EE high-glucose DMEM®l 10% FBS
9} streptomycin/penicilling 37}k w2 & ARE-31 37°C
9] 5% CO, ¥l%7](MCO-20AIC, Sanyo, Japan)ollA] Bl %
3ttt A EE 24 well plate(SPL, Korea)ol] #-33ke] uj
Felal A2BE WHAALATAE B F 2 7HEo =

28] ZH3laL SRS AAIBHATHFig. 1).
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cd/m2, = 264 ppiQl BIE-S(iPad, Apple Inc., USA)S
ARESEATE W ZALE 817] A vt Ml E2A wljef
Ao ZmrtEZ|7]A WA s WA PS 2AE 7FsAdo]
2114 phenol red AleFo] 715 A] ¢&-& DMEM(Welgene
Inc., Korea)O- 2 vFHS g A3 AE 3T
TH(2.5 M, 5.0 pM, 10.0 pM, 20.0 uM, 40.0 uM)E 34]
¢ ZAKSE 739-9F A2E 20.0 pM 3 E mebal 2aka) A
Fof| W ZAAZHS 2E]8t{(1.5h, 3.0h, 6.0h, 12.0h)
A ZAEES FRASHATHFig. 2).

5. MTT assay

2rtE7]7] W ZAbe|] o3 A|ZAME HEFE YolR 7]
918l MTT assayS ARE-SFATE 2HHEZ]7] B AL 5 214
7t %3 ekamd 10% MTT(3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide)E %7}t MTT7| 3¢l
HE g AR FF FUF vt wiFe] ¥ & 74
A7t B3 formazan AN F713L A5 HS AA St
<, DMSO £ o2 3|23} Microplate Spectrophotometer
(Epoch, Bio-Tek, USA)YE ©]8-3}4 540 nmollq 3=
=43t Wl ARt FREE 7)1F0E AZE =4 3

Fig. 1. Iradiation of the light from smart device on A2E-
loaded ARPE-19 cells.
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Experimental process

Day 0 Day 1 Day 2 Day 3
Cell A2E
plating accumulation

Day 4 Day 5 Day 6
Confluency Smart light MTT assay
A2E irradiation DAPI staining
accumulation

Fig. 2. Flow chart of the experiment of RPE cell culture and A2E treatment and viability assay schedule.
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Fig. 3. Micrographs of A2E-loaded ARPE-19 cells stained with DAPI in with (
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Fig. 4. Cell viability of A2E-oaded ARPE-19 cells depending
on A2E concentrations with 3 h irradiation of smart
device light.
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Fig. 5. Cell viabilty of ARPE-19 cells depending on the
irradiation time.
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Fig. 6. Cell viability of A2E-loaded ARPE 19 depending on
the irradiation time.
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EF. B A7s vo]|AH A (Age-related macular degenaration)e] €102 L&l A2E7} =2 Wubal
DA Eol| A ZrEZ| 7] A TS W AL YA ZAPE S RIS W F 2] all-trans-retinal %
3F E2}2] ethanolamine2 §H33te] THE A2ES WA AT M 3E(ARPE-19)0]] F43ke] sH2AZT). o] A3
BAEE RS 7]98] ZrtEZ]7] 9] WS ARSI T A2EY] SES ZRLET|T|A WAEE W ZARS
t2A &t AlE APES FRISHATE ZrtEZ7] A dASHE W AR fEEE WA A E EEE
MTT assay®t W& FAAHDAPI staining)= &3l 18ttt 23} A2E7F S29 g9 A| 2] 2ulE 7]
7] W ZAbel] o3k M APES W AR AZF} A2ES] F4 FEol wEl thE2A] Yo, 2ntE 7]7] W AL
£ B3 A2E 4 F57F 2.5 pMY Wl SAIFCE Folgt ARt HolR| Z9th 5 uM oA E frovwg Al
Apdo] #HFE N OH, 53] 40 pMAA = 90% 7P A APE-S BATH W ZARAZRO] 1LSAIZHRE frofugh Al
X Apdo] #EES oW, 6A17ES 50%01%, 12417 90%01% M AFES BRY. A& B AT 9= 551
2utE 7)7] W AL AlZEel| whE} Yol HE bR A o] 91 EAR] A2EE SEAAIZ] WA YA EE A2E 5
AEE7) Ea1, 2rtEY)7|9] ¥l =F ARto] AFE AR Apdo] UM Fo=E gRIsinh
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