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[124]
[125]
[126]
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e
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!

s

GO

T

A (261b)°ll

Fakod A (261a) 9 A28 A A
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[128]
[129]

-

—_
fite]

|y

ko)
-

ek,
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b

ko)
-

[e)

==

[}

Ao 7 A w]ofof

19}

Az 1. A X o g

4

5]

&) (Korean Organoid Bank, Seoul, Republic of

= O
_ .

7}0]

Korea)ol| A &4 7o} AL-&

of

_ —— ——

EMEM(Eagle's Minimum Essential

1

ko)
-

gt

7}

Medium, ATCC, VA, USA)°l| A 37°C, 5 % CO, =7

3

Z
=
NI
- =

=

T}, 10% FBS(fetal bovine serum), 1% 3| 1

&)
2~ E gl Enlo] A (100U/ml, Sigma-Aldrich, St. Louis, MO, USA) 2 25mM HEPES

(Gibco, Grand Island, New York)
A7} 68 A 7691 HepG2 Al

[135]
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[136]  AAYA 1L GEAFAIER AZd AT EA 2] 23 A4 AL

[137] A AA(FIR) HAE W5 8h= B4 /A E(CFS; Carbon fiber sheets) ] 5
£ Alofetiz, & Lol whE AR A A AA S ARS8kl A oAl & 2AFeE]
.

[138]  TAH o=, FAadFAES 1 ARE 52t o D3tal HepG2 Al 327} A1 vl

&
S71(S)7F v A | 31 Z 9 o] E(110)9}F ¥ A F-A E HAMERE A (161)2] o] 4
A2 7F 3 em7F H 52 sho] 1 =2 A] oF 60 °C 3= 70 °Coll A BF A §-A]
E 2N E WE¥ = 94 9] X(FIR-CFS) A8}, FIR-CFS ZA} ¥, HepG2
A EE Qo] o A 37°C, 5 % CO, 271 0.2 1 A3t F<t 712 vl %31
=3

{

BNt 3
BN off

[139]

[140]  ®lad 1 Al=te H LA A7 o o 3 A4 A ZAL

[141]  FH Aol AR A Alets Aol 2A S ARGato] dA 9l e =
Abst Tt A A o &2 Wk spgo] 3 WA 10 um ¢l 225 H] 0] 2~ (Model No.
10T/90-250W, Elstein-Werk M. Steinmetz GmbH & Co. KG, Northeim, Germany)Q]
Algka] 2 2] A ZAF7] (Model No. S-0.T.M 9H, Saeik Medical Co., Ltd., Bucheon,
Republic of Korea)E AF&-3F . A2k 2 @] ZAL7]E 1 AR 52t o] d&tar
HepG2 Al 7} X % 6 well plate2} Al 2}2] A 2] A Z2A7]2] o] A A7} 30 cm
7} ¥ 52 o] 30 1 Hot 9149 4-¢ 2L Th 14 9] A AL, HepG2 A
EZ QAo E ol 37°C, 5 % CO, 22 1 Al ZF Bt 712 v ksl o),

[142]
[143]  AAd 2. d2dEF 74
[144] A-HESE B A 2 28 A %o thsl HepG2 Al X2 & DPBS (Welgene

Inc., A4, thstl =2 2 3] F- =9 7] A& 3k 2 1 X Protease Inhibitor Cocktail™,
1 mM B-glycerophosphate, ImM phenylmethanesulfonyl fluoride, | mM NaF &2
ImM Na;VO, 7} & 7FHe 238l &5 (pH 7.5, 1 mM Tris-HC1 20 mM, Triton X-100,
150 mM NaCl, | mM EDTA, | mM EGTA)< AF-8-3Fo] 833130t} B8 Al

BT 50 ug/ule] 52 FHE Q0 FU ek o] Bl (20 ug)S BCA w4

7] E(Sigma-Aldrich, Massachusetts, USA)E A}-8-3}0] 2 =(load)d}al SDS 2

2 AFgslo] 2] $ & 718 A 7] 7F 20 um$! nitrocellulose blotting membranes
(Amersham™Protran™0.2um NC; GE Healthcare Life science, Chicago, Illinois)

ol AT A2EE3 Aol 7] E(Biorad, California, USA)E AF-&-5Fe] gl

S HEHJOR & F 1 X TBSTON 5 % €-A] f-(BD Life Sciences, New Jersey,
USA)E 931 1:10009] &4 9o & 2} g A|(% 3] PCSK9, LDLR, SREBPI 2
SREBP2) f=+= 5 % g 4] -0l 1:30009] & A o} & = B-actinS AF-&-3Fo] B =
S b o R, 555 1 X TBSTE 10 % 59 3 3] Al 3 511 1:30002 2 3] 4]
gk 22 A E R85 % Aol A 1 AR Fok Aol A et doh EES

1 X TBSTE 10 ¥ T3 3] A& 3lar, %4 @4 o] B35 ECL & 9 (Biorad,
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California, USA)2 A}-8-3Fo] &} 8Fuk3 i of] u}2} Amersham™ImageQuant™800
(Cytiva, Marlborough, Massachusetts, USA)& A-83}o] A|Zbs)stoit), whula 4=
-2 Image Lab 42X E $J] o] (Biorad, California, USA)E A}-838lo] A=sl 2 H-4]
sl T
[145]
[146] [3£3]

Antibody

Species Dilution Company (Catalog

#)

PCSK9

Mouse 1:1000

Santa cruz
(sc-515082)

Abcam
(EP1553Y)

LDLR Rabbit 1:1000

[-actin Rabbit 1:3000 Abfrontier(LF-PAO

207)

[147]
[148]
[149]

2 Al 3. RT-PCR £

AL F 3 a4 A HES(RT-PCR) w412 9] 3l PurcLink RNA #| Y 7| E
(Invitrogen™, Massachusetts, USA)E A}-835}¢] Total RNAE 9 4 &) A2 2 A}gH
HepG2 Al o) A A A 3151t} cDNAT M-MLV & A AL & 4, dNTPs, HE-g- H T
2 oligo dT157} 3% 5X Reverse Transcription Premix (Elpis Biotech, Dacjeon,
Republic of Korea)& AF8-31o] §14d 81T}, 3% 49| E-o] 4] 3 2lo] ¥ (distinct
primers)E AF8-3Fo] &4 34 PCR productsE 533151 2™, PCR 2712 94 °C
o A 2 7-3F, o] F [94 °Cell A 30 F1E, 56 °Coll A] 30 31k, 72°Cell 4] 1 +-3H =3
Bz Al 72 40 cycle s RES AT AL mpA| 9O 2 72 °Col| A 5 H3h e & =3
T}, PCR products = 2% ©}7F2 2~ Z(TAE buffer 0.5 %)l A A 7|45 7|71 & A}
B5to] 2] H e, 2] ¥ PCR productsi= Davinchi-Gel™ (Model No.CG550,
YOUNG IN Labplus Co.,Ltd., Gangnam, Republic of Korea) = A] 7} 3} ¥ 1T}, 7| &
F A2 2= GAPDH7F AF&-5 9t}
[150]

[151] [354]

Primers

Sequences (5' — 3")

Amplicon size (bp)

TRPV1

F- CAG GCT CTA TGA TCG CAG GAG
R- TTT GAA CTC GTT GTC TGT GAG G

121

TRPV2

F- TCA GGT TGG AGA CAT TAG ATG GA
R- TCG GTA GTT GAGGTTGACTCT T

155
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[152]
[153]
[154]

[155]
[156]
[157]

[158]
[159]

[160]

[161]
[162]
[163]

TRPV3 F- AGG CTT CTA CTT CGG TGA GACR-A|138
GG GCG TGA AGG ATGTTG TTG

TRPV4 F- GAT GGG CGA CCA AAT CTG CR- GA|98
G GAC TCA TAT AGG GTG GACTC

TRPVS F- GGT TTT CTA CCT AAG GCA GAA GG|148
R- CTC GAA GCA GTG GAG ACT CT

TRPV6 F- GTG AGC CTC AAG TGG AAG CR- GT|131
G CGG TTATTG GTC CTG GG

GAPDH F- GTC AGT GGT GGA CCT GAC CTR- AG|420
G GGT CTA CAT GGC AAC TG

A 4. FA Y

tjo)E] 3t AP + FEHAKS.D)E A H AT =44

AR F I

A4

o] Hl W E 98 AL B3 2AHHYT} o = A9 B4 BA(ANOVA)
S A} gslo] QT RE A Bl GraphPad Prism A~ E ¢J]o] B8] A

sm
7(GraphPad Software, San Diego, CA)oll A A& ¥ = S AX E9o] & ALE-3}o]
T AT B Ao A P<0.05E TAH R ‘rr/] n gk 2l o =2 7R AT

A 1. GLAFAEZ WEEHE 48X PCSK9 & oA &3 &2

1-1. A oA A E YA X ZAF A PCSK9 28 oA a7 &9 2
) 2 5}

1-1-1. 48 9] A ZA} A 7kl @& PCSKY & A &7 &<l

Ak 2 Q)M 272 2 9 ZAL Al HepG2 Al 3 €] PCSK9 28 o 1] %]
FFES Flstr] Hste] vlate] 19] WHH S 2 HepG2 Al 300l 2] 2] & 2A)
$ 3 Ao 28] WP 0 2 AR ERS TS F4 A AlehE] A4
ZA 2 A& 9 A ZAL A HepG2 Al 30l 4 PCSK9 Wil A bl&] o] §-2] 3} A 7+
a3k Ao =2 FAH AT (p<0.01, 5= 7).

ESE Alet A el 2AL = "WS’M £ 30 v A F, 30 7 1 AIZEERL

iy

1

-

]
e QS SRS 5. ol el A5} o o o] A2e] 4
S

A7 E A1 S 30 3 Fok AL | AIZE B bR W et A Y
2= A9,

1-1-2. 92 &) A FALe] PCSK9 2& A 53} &2l
HlaLe] 19] 27102 AA XS ZASHE FOF AIZFE ol 2 2% WSt E
A3t 7 e} & o] &8k & 3l U8 FLIR Thermal Studio X2 138 o] &
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[164]

[165]

[166]
[167]

[168]

[169]

[170]
[171]

[172]

[173]

ZAF A WA o] -5 7F of 37 °C7HA] @ & B BEATH(EL 9). AlEkE] A 9]
Aol ZARZF PCSK9Ol W A 5= A1 21 Q1 o mat & 2Qlstr] e, Alete 214 9
A ZAFel] =% HepG2 Al 3£2] PCSK9 whild uha] o 91 & o] Mo =%

31 25°C (A, RT) & 37°C2] 583 CO, vl 7] Woll A x5 Al 3£ 2} vl nLs}

ik,

of A A}, Alekn 2 24 £AF7]3= 400~500 °CE 2 WALE = 914 9] A
[e]

)
°C W RT ol F&] gk xFol 7} gAYl o, 4] o] 4d o] x5 HepG2 Al ol A =F
PCSK97} -] st Al 743t A TH(& 10).

ol e} &2 ARE Fal, A2 LMol &g PCSK99| A A7} & & el 594
A Aoz gl

A A3, A 9] 252= 3436 °Ce] 25 E FA sk, Al R ¢ w2
2 5F7HE B 50t HepG2 Al 2] PCSK9 ©hi-al wkdd of 9 70 °CH.t}
60 °Co] =5l A ] ZrAshlo-& 2213t AL, 60 °Coll A 2 A & QF ZA} A
ol ] ¥ = AoE U THp <001, = 11). o] 2] g A3 &

1A E A2 2] A ZA= 60 °Coll A 2 Al ZF FoF 2AFEHS
[e3]

A 2. gdadFAER BEHE 9490 24 X9 LDLR # LDL &<

A 5 2] A e A (Jlow-density lipoprotein, LDL)-2 & -8 E-3f Folu} o] =
U 2HES £H R R 4 5 St R ehE A vk A A 9 AR <L
Sk PCSK9 e o A .37} HepG2 A 3£l 4] ] LDLR(Low-Density Lipoprotein
Receptor) H LDL 70l W] X]= Q& &<lsH7] # 8 LDL &5 AA 71 EE AL
gato] 9494l LDLR % LDL &7l 7] A= FaF& FA a3l ot

TA A o2, ME WY AEE A A w A & = (intracellular low-density lipoprotein
uptake)+= LDL Uptake Assay kit (ab133127, Abcam, Cambridge, UK)E AL-8-5} o]

A Z2AF Z 2 E o) upel 71 T} HepG2 Al £ & 3| vl5-2 #1(hematoxylin) .2
2 ¢4 M (counter-stained) 3+ F 3 A &<t 6 well plate©l] A 3.0x10° cells/well2] &
2 ajekstAth vl ek m A= A A el A AF 24 AR Aol nlA| ¥ e, LDL
PA ZREF o] xlof lH| o] Bl WA ¥ At Al FE = A A Mol mEA

71 % LDL-Dylight™ 550 (10 pg/ml)&} 97| 5 5-3F 37 °C v 7]l A 4 A ZF 5
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[174]

[175]

[176]

[177]

[178]
[179]

[180]

[181]

oF nj &F&l ¢l .o, 0l & ¥ DBPS(Disinfection by-products)Z 33| Al % &} 31T}, 4
% PFAR 10 ¥- %¢F A3k, | x TBSTE 5 ¥4 3 H A X3t 18] 3L 3%
BSA blocking bufferE ©]-83F] 30 - & QF A 2ol A 1] &3F3I o}, Rabbit anti-
LDL =& A 12+ @Al (Abcam, 1:500)2} $H7] 1 A1t &<t W] &k 5 FITC 23 2
2F A (1:500) % 1A 7F ok v &kste] LDL =84 wd & Al b3l ich. Al &
£ DPBS 33] A %3}l DAPIZ | ¥ &<t At} A5 A E7F B2
# glass coverslipS MFEE & &dlo] o) LA a v o] & AL-&3o] W B
3t} LDLR, LDL ¥ 3]-& ¥ %74 3l 1] 7 (LSM5 Pascall, Cal ZEISS, Oberkocen,
Germany)-= -8l Z+Z} FITC (LDLR, = 2Y), Texas red (LDL, 4 A1), DAPI (&},
ANE A 23515 AT

A Ad 5 12A00 Koz ule} o], Alghu] A el ALy o o gt 914 9 A
ZARE LDLR(=A) 82 S 7FA1 A LDL () o] Al ] S5 S7HA R
Ao FolHr}. w3 GG AER A 2bE dAD A Ax o] o] Y F
9 ZAF L LDLR (54) Hd & S7HAA LDL (AN M X W S5 F
7EAIZ Ao 2 21 Yl th(% 12B).

ole} & ANE Fal, Alet] A A D BAARAIER A2 WA

Hi= 4 9] o] HepG2 Al ¥ 2] LDL &5 74 7] &=

AL Al A 9] 2w Ao

(1
o
2
@
(i
D
o
Jo
>
[
i
o
e
i
rlr
(o,
)
lo
L
N

WA oA e i olehE A Itk Al

5, 2013). o] 21 g W 3}7F A A 9] AL F-oll 52 HepG2 Al ol A A aFi=+] of
& gl A8, MZ W 2 55 E 17T 259 33 X AA <] Fluo-4
AM(Thermo Fisher Science, Waltham, MA, USA)< A}-8-3}0] 43511 o}

TA A 02 HepG2 M 2] M3 W] Z45S Fluod-AM(0.5 uM) 2.2 ¢ M &}a1,
i k¥ HepG2 Al £ 5 2] 9] Ao 30 ¥-3F =& A1 7] 3 DPBSE 54 Al & &
HHE3E AT} o] o] A HepG2 Al 25 A -0l A 4 % 3} ¥ 8 U] 3] (4% PFA,
Tech&Innovation, Gangwon, Republic of Korea)Z 15 %3+ 2243} T} DPBSZ 2
3] Al X F 1A E HepG2 Al 2] 318 DAPI (5 mg/m)E 1 ¥+ 3238 v). &
# 7} % o] 1] X](Fluorescence intensity images)+= & %4 & W] 7Z(LSMS5 Pascall, Cal
ZEISS, Oberkochen, 5 d) 0. 2 ¢l o &3 71 = oju x| J A X E ¢ of
£ Ap&ato] A EH AT

WA A3, =130 vebd uke) o], AlEtE] A 9l 2ARY] A £ AL
o]l HepG2 Al 3£o] A W] Zh & 57F f2f8HA S7hat vt ol e s A3 &5 5
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[182]
[183]
[184]

[185]
[186]

[187]
[188]

[189]

[190]

[191]
[192]
[193]

[194]

) A

L
o

| 213k PCSK9 & A 7} Al W) ZH 55 H 3o}

A dol 3
w0l g = A

4 2
X0 o
o

3-2. Al U Zo] PCSK9 234 n x| & J g &4

Al 3E W Zho] PCSK9 W& of] ol dhi=A] o] 5 gl slr| Y&l M E Wl L5
S S7MA 1Y A &E 7 o] @ %= X o (jonophore) ] ©] @ =v}o] Al (ionomycin; AG
Scientific, CA, USA)< HepG2 A 30l A 2] &5t} o] Q. mwmfol 212 88215, 5,
10 uM) E 2 ARG8T

WA A, A 4-19 Al FUsHA, o] L. x=mko] A1 HepG2 Al 3o 4] 9
PCSK9 T2l Wbl & 7FA A 7] = A o2 I A THE 14).

o

3-3. TRP 2 €] PCSK9 2 & 1| x| F g £

A W Zhgrol 24 = 1A Q1 Fel= 2 A0 TRP A d o 24 3}o
ot Ao A A At B g AE2 oA AFES F3Fo] TRP 2 d TRPV2
7 Alete] A el AR A HER S| A A A Q] X Hts) A of v
A ke 3= AL 213 thKim 5, 2021, 2019). o]l wba}t, A& o)A =
A} F HepG2 Ml Eof| A4 A E W Zh¢7 2 PCSK9 w3l 42558 A A 5}+= tl] TRP A
o] #ofat=x] o] & Felstr] 9l TRP A € o] oA A 2 ¢2] x| Ruthenium
Red (Sigma, Massachusetts, USA)E 5 5= 2 A}-8-3}o] PCSK9ol| 1| x| = & &<
A8kl

T-A 4 0.2, HepG2 Al ¢l Ruthenium Red& 2.5, 5, 10 uM "5 %= 2 A 2] 5} a1, 2
o] 137 vt 1o A H A 3| 2o whel 94 M-S 2ALs o)

¥4 A7}, Ruthenium Redi= ¥ 5 9] &4 0 2 Alhe] & o] d ZA|(5 15A) 2

FAARFAERZ A2 WA A A A (5 15B)el A WrEE Aol 2ALR
N8l 743 PCSK99] el & 3|5 A17] = Aoz YetEth o] e & A& 54
A A 9 Az A el 2] g PCSK9 Tl A wkad of oI 4|7} TRP 24 Al E o] &A1&
S8 AR o R vuj7fE ', o]i= HepG2 Al £ 2] AlE W Z4r 555 SV 7=
Ao w gy ATt

3-4. TRPV4 A Qo] PCSK9 &3 o] n| x| &= o 3F £4

Ao 39] AL T A A AMY-E(RT-PCR) 4] -3l 3% 40 AAH
AR e g AT A A w), A 9] & AL HepG2 Al ol 4] TRPVI,
TRPV2, TRPV4 2 TRPV6 1A 22| @& o] 215 ¢l 31(% 16), ©] & TRPVI,
TRPV2 L TRPV4E A2 thal © A ube] A of] o] ght}al K 315 of (Dhakal 7}
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