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Objective: To study the effects of cholesterol, the main component of drusen, on the expression plasma
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membrane Ca”* ATPase 1 (PMCAL), L-type voltage-dependent calcium channel (LVDCC) and cell membrane
sodium calcium exchange protein 1 (NCX1) of ARPE-19 cells. Methods: The ARPE-19 cell line was cultured
in vitro, and the cells were divided into a control group and a cholesterol treatment group (2.5 mg/mL). The
treatment time was 0, 6, 12, 24, 48, 72 hours. Real-time quantitative PCR was used to detect the expression of
PMCA1, LVDCC and NCX1 at the mRNA level, and western blot was used to detect the expression at the protein
level. Results: The mRNA and protein expression levels of PMCAI which mainly responsible for the efflux of
intracellular calcium ions, was down regulated under cholesterol treatment. Meanwhile, the expression of the
mRNA and protein of the calcium inflow channel LVDCC and calcium stability regulatory protein NCX1 were
significantly increased, and the time-dependency was present, which was up expressed to 24 or 48 h and then
tell back. Among them, the LVDCC expression had a large number of times. Conclusion: Cholesterol, the main
component of drusen, can affect the expression of calcium channels in human retinal pigment epithelial cells. The
expression of PMCA1 was suppressed by cholesterol, and expression of LVDCC and NCX1 were up-regulated

with cholesterol treatment, which may affect intracellular calcium efflux then cause calcium influx. Whether it can

further cause intracellular calcium overload and cell death is worth exploring.
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ARPE-194 U bR IASE AL AW (AR,
B JHEEE(=99%) 04 F 3£ 8 Sigma/A /] ; RIPA
lysis buffer FIBCAZE H & f 4 I il 50) & 08 B 1
BAREWHEARAWRAF ; PMCALHUEI A T3¢
FAbcam/A H], NCX1FMLVDCCH AL A T 3
Proteintech’Zy Al ; 2% YUk H i +-Roche /A A Y
light cycler 480 SYBR Green I Master,

1.2 {K5MEEFE ARPE-19

¥ ARPE- 194 A fif o 25 0 J5 #2670 T 5 1R R
DE0% G4 E R DMEM/F1235 5, BT
37 C. BB ECNS% COB M RiIR, K E
TR A3 20 4 T - R A A 0..2.5 9 fif 25 1 Y
A AkCEE I3~ Al B F e 225250 .
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B E I H 5 5 0T B2 E [ BEAL B A . HAK
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VO 7 ¥EIE # K5 3% o IV H A BRI st vk 3 24
2 mg/mL. 4% LANE &5 T 0L v fIE T s ) 3 B8 %
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TaKaRa MiniBEST Universal RNA Extraction Kit
HITRNASEH, LIgDNA Eraser SRNAR IR

R1 LA EZEPCRE |

Table 1 Primers of quantitative real time PCR

HAE42 CH2 min BBRIEHADNA, ZJ5 K
e IR £ % A mRNA L SR SEOE R it
PCR(quantitative real time-PCR, qRT—PCR)&ﬁ
K M mRNAKE 3 R KK, Pl Tubulin i N
%, FlHRoche light cycler 480 SYBR Green 1%
JCYLRHON . PR C 5 E ABIZE O S8 I A
PCRAY LRI A #r o RN AEF K : 95 C 10 min,

30 cycles(95 € 10s, 65 C 15s, 72 C 20 ),

65~95 °C 0.5°C/5 so LVDCCIR kiR JE F60 C. M
Z Tubulin I3 M5 iz @B N5 P LR 1. Fiit
R A Excel 17.0, FI R J5 22 40 M 47 1o 25 Pk
g, 43 o) H A2 A A ) Ak BRI [R] 55 0 hi i 3

KA.

Gene name (No.) §'-3' Sequence Size/bp

Tubulin Forward: GGACCGCATCTCTGTGTACT 180
Reverse: CCITTGGCCCAGITGITACC

NCX1 (Y13032.1) Forward: GAGCCTITGCCAGTITCCAITT 250
Reverse: TGCAGAGGTGAGAITCAGGT

LVDCC (BC146846.1) Forward: TCTGTGITGTGITCGCITGG 23S
Reverse: GCCAITTCTCGCCTAGCIIC

PMCAIL (NM_001366531.1) Forward: CATCGAGGGAGAAAACTGCG 167

Reverse: CITGITTGCCGTGTCITGGA
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PIRIPA SR 24 fift i 24 e 40 A 412 B 20 ity 6 2
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1TSDS-PAGEHLIK F B8 1 BT, ML PVDFELJG —
PR ZHUWE R, AR B R A I AN [ b BT 1
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EHARES I, HImage JHCPE X B 45 5647
IR EEFA 38T o

2 &R
2.1 fEEEE3T RPE 4l PMCA1. LVDCC #A CX1 &%
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T 3 52 i 2 B P CRAG I OE B RS FE X R 41 Fn

2.5 mg/mLHﬂ@?%%ﬂ‘ﬁﬁO\ 6. 12, 24, 48,
72 h4 B A Bt ARPE- 1940 fd FPMCA1. LVDCC
MINCX1 mRNARBHIEHO ., G5REW . EIEH
Wm0 T, BEERRZER, PMCAL mRNAE
NG Thim, fE72 hiA W TE e o T IE E R
FZMYARPE-1941 /i FPMCA1 mRNAZ i& /K - Bl
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FIRWHE T W, 12 hEBEKERIK, THTY
28, fHR 2 BUAF AR P (BT 1A) o 76 IE B 15 5%
Z41F FLVDCC mRNAFK AW IE72 h i & T+ ;
55T MR AR L, IE [ AL B 4K B R R R (24 h
148 h)LVDCC mRNA FiAM R I, 24 hif5
ik B TiEafE, ZERHEASIFEE X (P<0.08,
KI1B) ., TEIEH A5 FTNCX1 mRNAFR K
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e ZE LB . JHE BEAL B R PMCA LR K F
FiE B EEM, LVDCCHINCX 15 KV £k
i,

2.2 PEE|EEX}T RPE ZHAE PMCA1.
EARKIEKFEHZI

3 1k B P 5 B 3 9 4G I GE B BE 3R 12,5 mg/mL
JHFEEEALFRO, 6. 12, 24, 48, 72 h4- (A B
ARPE-1941/fi FPMCA1. LVDCCHINCX1[KE

LVDCC #1 NCX1

b
s
S
w

JRFRIR GO (E2) . L5 R IA[EEEAL 24 h
JEPMCALS i & & B W REAL, 2 72 he H
[#] 152 b B ZH A LVD CC HINCX 1 A4 85 1 o 26 ik B I
%, 1E48 hil i i,

NEREIEMHEARBEWZL, HHEHA
Jot BRI 3 A R AT T ORBE S (K13) o A JIE [

FERE SR ARPE- 1941 lE P PMCA 18 H i &% &
Bf ) S RN B B AIR, S IRTE72 h, BRI T 29245
(KI3A), MHEEEALPELH 7E48 h LVDCCH it %
KK e, WE T 4445 (KI3B), NCX14E M

SETENRE R FE48 N 1. 745 (B 3C);
WAE AR RSB EAE72 b T 48 ho X
SpZE LN . JHE EEAL B R PMCALZE (K Ik
Bk />, LVDCCHRINCXL1 & 1 3k K F
i,

LVDCC C NCX1
s
R B S
B LS Z, B
3 % 216
2 : A
4 1.0 ®3 ®
"'R" b =
= = = 4
o 2 junad
mm = = =
=05 = = 1 <2
z H  Z g B
£ 0.0 = - 0 £ o lEd i
0 6 12244872 0 6 12 24 48 72 0 6 122448 72 0 6 12 24 48 72 0 6 12244872 0 6 12 2448 72

Xf HRZH /h JIEL T P A2k B2/ X I 4 /b

JIE AL BELH /h X HAZH /h JIE A BELH /b

&1 fE EEE4bEE X PMCAI(A), LVDCC(B). NCXI(C)=/EEmRNAFR LK FEHEMm
Figure 1 The effect of cholesterol treatment on the mRNA expression levels of the three genes PMCAI (A), LVDCC (B) and

NCX1 (C)
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*P<0.05, **P<0.01, ***P<0.001,

The significance test is to analyze the difference between the control group and the cholesterol-treated group at 0 h respectively. *P<0.05,

*P<0.01, **P<0.001.
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Figure 2 Western blot detection of the effect of cholesterol treatment on the protein expression levels of PMCA1, LVDCC and NCX1
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Figure 3 Gray analysis results of western blotting detection

(A)PMCAL; (B)LVDCC; (C)NCXI1. LASE 5T E R A 451 i Tubulindl IS5 R I IKEE D SR
(A)PMCAL; (B) LVDCC; (C) NCXI. Take the grayscale of the western blotting result of tubulin protein of each sample as a reference.
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