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Overexpression of ESCRT System Members Enhances Cells” Ability to
Cope with U18666A-Induced Cholesterol Accumulation

Jia Zhijuan, Tan Wei, Wang Yaru, Cai Ying, Chen Cheng*

(Department of Developmental Cell Biology, School of Life Sciences, China Medical University,
Key Laboratory of Medical Cell Biology, Ministry of Education of the PRC, Shenyang 110122, China)

Abstract U18666A is a cell-permeable amphiphilic aminosteroid that inhibits the transport of cholesterol
and the formation of multivesicular bodies, promotes the accumulation of intracellular cholesterol, and causes
apoptosis. We found that endosomal sorting complexes required for transport (ESCRT) system-related protein
expression decreased in MLE12 cells treated by U18666A. Transgenic cell lines that overexpressed ESCRT-I11
system members Vps24 or Chmplb were constructed. Compared with cells which transfected empty vector, Vps24
or Chmplb over expression transgenic cells have an increased ability to counteract the accumulation of cholesterol
and subsequent physiological effects induced by U18666A. These results suggest that U18666A may interfere
with some functions of ESCRT system and provide a new approach to the prevention and treatment of cholesterol
accumulation related diseases.
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AR, A A 7EmiRNA 35 M 8 055 07 1 2 A &
EHERH . ESCRTR S 2 5 A5 5 18 % i 450,
b R 2 AN PR R RET A R R P AR A A 1
B0 R E RO, AR IRBEN, 5 B SR04
% P AN A A i sh R

Z AR TE S 8 55 1 2F o0 WA AN IAA 23
558 4 B P RS N TR T 1 A6 22 ol 240 i A B B
K. TEZ BRI RGE FE FESCRT-045 &z AL 5
EAE A 2 1A i 9 3239 11 204, ESCRT-1. 1I{EES-
CRT-0% F 1 84 703k X 51 KR A . ESCRT-III
i, H5CHMP1~7, ESCRT-TIIE & 14 76 P9 44 1] i P9 28
HH T RGP V0 A T S 2H 2, S AR B iz
FA, B S A AT EUDE, KN R TR P AR s T
i A Chmp 1 b 5242 AAA T ATP Vps4, 81 7K iR
ATP Ny iR TE B $R AR & JF(FESCRT-IE & 74 i 5K
PLEHT A M, Vps24BIChmp3, A1HAME A4 7
—HECTE 2 AR N BRI Bt R P FR B ) N o 5 3
TR D) Bk R v ok 4% B AR 0,

U 18666 A e — P 24H it 88375 4 1) 1P o 1 2 2 2 ]
i, S WIAE oA il L[ G a6 o 294 B, s DRl
A E R R SGR T . BB ST R, U18666AT] LA
5] 22 Fofr 55 ] AU A DG (1) & BB 38 B B A5 1Y)
IhEENST,  H AT 7E R B, U18666A A 4H Al Py JIH [ i
S AN IR, BE A 0 ) FOEL ] e S A 1 g H PN
P DL B S THT i 2R 2 W IR B 38, 1 RS 400 L Y T A P R
[ FE AR 2R, 4 )9 3 508 NP C- 1 R AR F B C AL
J& 2 IIL 7 99§ (Niemann-Pick disease)AH LA, £ — 7Y
Fifi 90 _E iz 40 B R, U18666 A AL i3k H [ B 7E i bR &
20 B %5 4R JZ /MR (lamellar body)FR 58, 1% #2& FIINPC-1
FHIG U, U18666ARE %5 1 Pt 4H i P9 2 ¥ 1k (1 T2
B, ATV, 7 I 5 (hepatitis C virus, HCV)%§
993 B LA 28 7 ORI 4 f ), U18666AFT S 5
VA 1 2 AR S DI BE S ESCRT R G A T E S .
U18666AFT 5] & 40 il AE B % SESCRT R 41K
R MEREE R,

A AT AE F 43 3 ik R IEESCRT-TITE. & 14 K
71 Chmp 1bFIVps24 11 % 3 [AIMLE 1241 fig & AF A+
B, 6T HGIE S MLE 1240 i DA R % 2= F0 AR (1 240 i, Ao
7 T U18666A 1S Jk % 5 R 21 i JH [#] B AR 56 fg 711
A4k, 3B T U18666 AN} 5% F [K] 41 i £ 47 GE 11 1
B0, XU18666AFIESCRT & 48 i 1 % R AE T
GIpZ7IA P

1 MR5ERE
1.1 M5

/I BRI 1 57 240 B AR MILE 1 240 it > 5 [ g in K
S e S T HEE . HitesH 77 RPMI 164035
F7%(GIBCO, 430-1800EA) 545 pg/mL Insulin(Sigma-
Aldrich, 12643). 10 pg/mL Transferrin(Sigma-Aldrich,
T2036-100MG). 10 mmol/L HEPES(Sigma-Aldrich,
H-0887). 10 nmol/L Hydrocortisone(Sigma-Aldrich,
H-0888). 10 nmol/L B-Estradiol(Sigma-Aldrich, E-
2758-250MG). 2 mmol/L Penicillin/streptomycin(Sigma,
P-0781). L-Glutamine(sigma-Aldrich, G-7513). 2% fifi
4 1M1 7% (Hyclone, SH30084.03). WWARFREN(E T A4 T
TR EdE) A PR ], S0321) 30 nmol/L; SZ36R 7
i : U18666A(Sigma-Aldrich, U3633). Vps24#7114 (Ab-
cam, ab175930). Chmp1b#ifA (Genetex, GTX32520)-
B-tubulin$t /4 (Santa Cruz, SC-5274). Vps4Hi£(Santa
Cruz, SC-32922). C-myc#i {4(Santa Cruz, SC-40). =+
PR IgG-HRP(H A4, KGAA37). Rabbit IgG an-
ti-body(HRP)(Genetex, GTX213110-01). Alexa Flour™
488 donkey anti-rabbit IgG(H+L)(Invitrogen, A21206)+
lipofectamine 2000 Transfection Reagent(Invitrogen,
11668-027). G418 sulfate(4= 1. 2E ¥ T F2 A (L)
H IR A, A100859-0001), FE4 5 B K Filipin(CK %
FOEMHEAA A F], MB1848).
1.2 UE5EF

S AR A ALHE: A A B 7R 46 (45 [E Heraeus,
cell 150). LI AED Wi Nikon ECLIPSE Ti2(H
A NikonAH]). HPKAL. EEABEIEE . (2R
G RS ( R RERH A IR A F]).
1.3 EIHE
1.3.1 @afaszdc  MLEI2ZHM0ES 7% T Hiteshs 35
W, B T37 °C. 5% COL % VAR B 1) 55 77 46 h 8%
Fto
1.3.2  Western blot#2R|U18666A T FAIMLE12 48 /it /&
ESCRT & %um i 69k HUHUEKIAMMLEL2
gH i, LA2x10%/4LIM % e Toflik, B TR 7748
HEE 9724 hJE NN Z5YIU18666A, 2544 W 73 5l
0.5+ 1.04 2.0. 4.0, 6.0 ug/mL, X} 8410 A\ 4k
FAHIDMSO. U U18666A S S48 him i 40 i, 2
S, BCALE HE &G INASDS EEs:
MR, WS minfi H 785028 . SDS-PAGEHLIKJE,
90 Vx40 minf% % 2 PVDFME. 5%l AR 2- 43t 411 h, i
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—$i4 CCYEIR I & i 7%, PBSTVLE 5 In A AH R HRP
TP, IR E 1 h, PBSTIE VoG R AL 22 R 6%
RGikrill. LAB-tubulincy N 2, THE & R B AR &
IRE, IR E 3K

1.3.2 1848 %% % R H AR MUT8666A%T 4m it & %
o UG EUAE KIARIMLE 12400, 23 5 LL5x10%/4L
1) 5 P HE o TRCE A € B 1935 mm ) 40 filg 15 7% 1L
W SEIG A NN IR FE N2 pg/mLIFTU18666A, X it
HINANH FE AT DMSO. AbFEA8 h/m 77 45 5 £ 5%
W, PBSYE3 R, F 2 58 F S [ 5€ 10 min 5 MR [#] 58
T, PBSYE3IR, 2 Ja =i N 160 min(E S l:
5% 2E M 0.3% Triton X-100/PBSW); M H %f
VN —H1E T4 °CUKF T B i 1, PBSTE3 IR G
T —HiE E 1 h; F 5 PBSEE3 X, H 4G DAPIf#)
FolE R, RS IR AR RO BB T S S £
e

133 it&iAVps24. Chmplb. Vector#IMLE12744%
migZ eymiE BB K IIFIMLE 1240 i, DA
6x10°/4L (1) B £ $ Fh T-64L MR, 157724 h, £ 40 il
B FEIRRI80%T, B e JC ML 75 55 FR AT I e, e
MLE124H ffl6 hBE e 1F ¥ 55 F2 R 4k 235 97 . il %
7724 hfa 1065 L AR EE 77, MioBE3E 9524 h, il
FA100 pg/mL i % 71 E:G41877 % 40 ffl, B3R e i
VIR, FREETT G 15K H 2 T8 A R HE AT AL 19 37 BT 1) S
o B R . K EL A 0 1 BH P S R B S N
96FL MR 15 77, 1B KBS 77, B & Western bloths: |
T BL IR PR B FRK R ORAF B 1 S B, RIS BT A
Vps24. Chmplb. Vector[(MLEI24H i &, 73 %l fiv
4 JyMLE12-VPS24. MLEI12-CHMP1B. MLE12-
VECTOR.

1.3.4 Filipin & 7 # MU18666A W F 48 & iz
B HO A K WIMLEI240 . MLE12-
VPS2441 . MLE12-CHMP1B4f Jfii. MLE12-VEC-
TORZHME . RN %20 2R LA4x10YFL I 2 JEH2
FiF244L0 P, K5 9724 g . A5 —Fhdm e R SL6 40
TN &R B2 R0.15 0.24 0.4, 0.8 pg/mLATU18666A,
S} BEZH I AN AH F A FR (IDMSO. 5524 hJm, Xf Lk
YA 1xPBSTE3 IR, 4%% 5 H % [ 220 min, 1xPBS
B3k, 1.5 mg/mLH 2 2 = i 7 § 10 min, 1xPBS{#]
PR LIR, MFilipin 4 (il = 4 1 hfg, 3 L4
B, IXPBSIERVE3IX, N B (340/430 nm),
o DA 4 v 450 A ] e B SR 190 400 5 e A i 1

PUAE . S IA) RO &4 A 55 DA>10* FL 1) %5 i 422 Fol
F249LM M, K5 7224 hig, IO N0.5 pg/mL
FIU18666A, T 2i#i% T4, 8. 16 hjmi% Lid Jrik
BEAT MU FilipinZe (4, 9% % 2 U8 BE 45 (340/430 nm)
v H5IH [ P B AR R ) 4 B S A B B
135 AKth& R TUISC66AT Ll )z talttty A %k
Bl BOEAEKIFIMLEI241/0. MLE12-VEC-
TOR4HfE. MLE12-VPS2441i{fu 1 MLE12-CHMP1B4f|
Ha, 53 A LA2x10%/FL I % FEFERD T24 LR N, $59724 h
J&, 53 A ESCER JE T AL S WCBR DA b DY 8 i I N 0.4%
f) 4 HL 5 (Trypan Blue)is i, 4% A 40 i i 504X
TC20H%, ARl & 3 TH AL, Ser -5l
WAR M. FER T IA0.5 ng/mLEKTU18666A,
T24. 48, 72 hor il EIWCAR FE A W &R BL B DY
41 9 I N0.4% Trypan Bluei# i BL 2 40 o T £
TC201H 4k, 3Py 40 M B 23k vt 2. 20 il ik 5
F5F V] s, DO 200 PP 9T 00 655 5 00 i ) B A
THE S A ARG R o PRS- 20 I AE 50 [R] A () 2
MUAEIE 2RI 2 5

1.3.6 %itz o7 Western blot4h 4K F Image)
AL . H s A3 352K FH GraphPad Prism 6.0 {4
XEEAE AT et A, 453 Lhmeans+S.EM.3R IR, 4
F] 2 5 LU R a8 36, *P<0.05 8 2% 57 B B & 1,
**P<0.01 97 HA R E .

2 H#R
2.1 U18666AF FIMLE124H ffl [ % PMESCRT %
G AR RIK PR

IR N0.5. 1.00 2.0 4.0. 6.0 pg/mLfH
U18666A 4t FEMLE 1241 48 h/i5 S £ 5% A i Western
blotr] LWL %2 51, Bl % U18666AWK J¥ (1) 171, ESCRT
R G5 T ) Vpsd Vps24. Chmp1bAH X B-tubulin
(A B2 PR M (B
2.2 RIEWAHRMUI8666A T fFEChmplbE H
B ER

FATHF2 pg/mL U18666A T-Ht48 hjiMLE124 i
HHT T e die e e th., 5XT AL, U18666A
7 32 21 il Chmp | b7E 40 i A% A0 R o #8470 A1 (]
2).
2.3 WINHEIERIAChmplb. Vps24HIMLE12
FppEtaAn e

AT 5K pcDNA3.1/myc-his-B-chmp1b.
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(A)
U18666A (g/mL)
DMSO 05 10 20 40 6.0

Vps4 — — — — — — 49 kDa

Vps24 “ PR — ..:i33kDa

p-tubulin —— — ——— 55 kDa

©)
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2E 10 m 0.5 pg/mL
%_.: m 1.0 pg/mL
55 2.0 pg/mL
=t [caX
= m 4.0 pg/mL
2% 05 == 6.0 pg/mL
= a
8>
o
>0
= >
=58
Q
2 0

A: Western blot#s Jll A5 [F] 71 &2 U 18666 AT FIMLE 1241 JESCRT R Gt i 72 Vpsd  Vps24HIChmp 1bE [ 334 &, F ik N3 R S 56 328 HE AR 2 1
Fl; B~D: Vpsd. Vps24HIChmp Ib4&r 1212 8 & 43 H, 2 8 1145 FHXE R %)

YRR LR, n=3.

A: Western blot was used to detect the expression of Vps4, Vps24 and Chmp1b in different doses of U18666A in ESCRT system of MLE12 cells. Rep-
resentive picture from 3 independent experiments was shown; B-D: semi-quantitative analysis of Vps4, Vps24 and Chmplb bands, each protein com-
pared with its corresponding control group . The bar represents mean+S.E.M.,  test, *P<0.05, **P<0.01 vs control group, n=3.

&1 Western blot#&MU18666A FFIMLE12 4R [SESCRT &%tk R Fi%

—_
(=

o
[

level Vps4/B-tubulin

Relative protein expression

level Chmp1b/B-tubulin

Relative protein expression

mm control

mm 0.5 pg/mL

mm 1.0 pg/mL
2.0 pg/mL

mm 4.0 pg/mL

6.0 pg/mL

mm control

mm 0.5 pg/mL

mm 1.0 pg/mL
2.0 pg/mL

mm 4.0 pg/mL

m 6.0 pg/mL

M. FEZ&Fmeans+S.EM., thals, *P<0.05, **P<0.01, 5

Fig.1 Western blot analysis of the expression of ESCRT system members after U18666A intervention in MLE12 cells

Chmplb DAPI

R . .
- . . .

Yo LR 5 BT R ATU18666A(2 pg/mL) T-FiZIMLE 1248 1Chmp 1 b2 [ /34T« 4% {.Chmp1b(Alexa Flour™ 488), # DAPI, 47 R=20 pm.

Immunofluorescence observation of Chmp1b protein distribution in MLE12 cells of control group and U18666A (2 pg/mL) intervention group. Green is

Chmp1b(Alexa Flour™ 488), Blue is DAPL Scale bars=20 pum.

2 [EERERIERMUI8666AXT 4RI
Fig.2 Indirect immunofluorescence assay for the effect of U18666A on cells
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Vv
&
42 v
N N
&
c-myc ‘ 37 kDa
B-tubulin e e 55 kDa

@2@
&
42 v
SN
& W
c-myc - 36 kDa
B-tubulin ~ 55 kDa

[El3 Western blot!$ Eid A Vps24. ChmplbfI%EEE MR
Fig.3 Western blot analysis of transgenic cell lines overexpressing Vps24 and Chmp1b

pcDNA3. 1/myc-his-B-vps24 i £ #% 4t EIMLE124 Jf,
22 1k GA18%% € i ik J5 9 K35 9%, N FH Western blotf
AR Mmyc-tag i R IA L, 57 12615 B2 4 41 f R
MLEI2-VPS24. MLEI12-CHMPIB, Ji B #4 & % i 73
513 2 IA Chmp 1 bF1Vps24 FIMLE 121 & i 41 it & (K]
3)s
2.4 REMR EFFRIAVps245iChmp1bigFH T
YHAEHEITU18666A 5| 4 B [E Bz FR B2 Y &E

FHAWENO.1. 0.2, 0.4, 0.8 ug/mLHY
U18666A % 7l 4 FE MLE12. MLE12-VECTOR.
MLE12-VPS24. MLEI12-CHMPI1B4i il 5. 45 5% &
7N, MLE1240 /i 1 MLE12-VECTOR 7£ U18666A ¥
J 90.2 pg/mLIs 4 H BB 560 RE [ AR 2R, T
MLE12-VPS24 MIMLE12-CHMP1B/EU 18666 AU J¥
N0.4 ng/mL, 4 F B 2R (E4).
2.5 BYER EidRIEVps248chmp1biZF T 4
Fa#kITU18666A 5| &% BEEIEZFR B AU #E

KW E 0.5 ng/mL i U18666A %) 7] &b
#MLE12. MLE12-VECTOR. MLE12-VPS24,
MLE12-CHMPIB#H ffl . 45 5 575, MLE124H Jifg F1
MLE12-VECTORZEU18666AF- 31t 458 hitst R A ! H{,
fH [F 5 R AR B8, TIMLE12-VPS24MIMLE12-CHMP1B
TEU18666AT-H8 hitf, {R/F IHE EE A . 16 hf5
A RH A BE R SR (E5)
2.6 U18666AXT %2l FE/E XA M

55 9 F24. 48, 72 hinl i i %% 41 41 i,
REE3R. iR, &4 R EU18666ALL P
Ja, FFE RS N . {HLE72 hiffMLE12-VPS2447
MLE12-CHMP1B4H ffl & 1735 % [EMLE12. MLE12-
VECTORZi i & &1, HAGeih %= L(6).

3 e

TR A B 1 PN B R 0 0 B0 A% 4 PR 4 B T BRAS
FMIhAEIX = . LA, ik, ERERNRER
(ML IEIE R G A0 &S Th AR IX 5 2 7] DL K2 24
Mz R s 15 B AL I P 5 I B A
RN HEB AT AT 35 PR 9 AR B A 2740 I 3
TV 25 W I R B I AL PR B (pHAEL . Ca> 5%
KRBT TR 5 R, B4 FERPERIE R
G S, O 40 I R AR S B 2 3 O™ B
ZESEMIET: . U18666A 2 — P4 il i M (1) 4
IR R, & — AR AL &Y.
A7 i i) P A B A 80 N 00 PN D 9 A U B 3
52 LU PR T PRI 1 R M g B B R T R L AR T
OO, SR LAY B AR AR FE I, I = T
VMR BRI, T R T BT E AR BRI A
SEIREELR2 ) U18666A & VARG A H ML S,
1 LTI R AR IR BE K- B R] 72 AR B AR . 3R
ATR] BLE I S AZ U 18666 A VL, AN [ A% Hb T4
IR IE RE M ThRE .

PFATH 256 45 F 1500, ESCRT A& 48 5U18666A
KIEAEY AR SR . CHRIESE TESCRT &4t
1E 2 A4 T R b kS B 224 PP, ESCRT-IITRI Vps4
fEHCV. HIVHHBVYiEE 4 HH 2 ke 2 7 1
B E BRI maBEE, U18666AtH fE
P22 AR TR 1 LA K B LA 7] 95 55 48 F 22 VAR 1 1Y
2E92526] 33 RO ESCRT-IIATU18666AIX — # 2
[P BEAEAE AR R . FRATTR IR BEU18666A itk
BT B 40 M A6 T A B A 2 FRESCRT K 71 3% 1A B#
%, T 40 M 3 TIAESCRT-IIE & 44 /i 71 Chmp b5k
Vps24(RIChmp3) e % 42 T+ 41 J xF U 18666 A1 K 1)
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(A)

UI18666A (ug/mL)

DMSO 0.1

MLE12

MLE12-VECTOR

MLE12-CHMP1B

®) ©

= DMSO
0.1 pg/mL
M 0.2 pg/mL
0.4 ug/mL
0.8 pg/mL

Cells accumulating
o,

D)
. DMSO
W DMSO o0
mO0.lpgml £33 10.1 pg/mL
=02 gl 2> 02 pg/mL
0.2 ug/mL B 92 pg/ L
04 pg/ml £ & .4 ug/m
mO08ug/mL 3 T«‘;’), 0.8 pug/mL
B
2.8
5o
o

A: Filipin s €3RI 7E AN [ 34 FE (IU 18666 AT N JIEL [ B Py B SR 1% 15, DAPTIEIHE (340/430 nm)MEE, b5 JU=20 pm, 7500 Sk JIH [ BERUR AN .
B~D: AR R EE U 18666 A 4k B 16 4428 22 4 (0031 1 U B LG O3/ AR 7 £ DX O, -5 Filipin 4 (00 B 5 SET 1 PO 40 LT o7 8 S L) 77 20 B, RE SRR3R

mean+S.E.M., &5, **P<0.01.

A: Filipin staining detected cholesterol accumulation under different concentrations of U18666A intervention, DAPI channel (340/430 nm) observation,

scale bars=20 um, open arrows: cells accumulating cholesterol, B-D: randomly selected 3 different regions in each cell lines treated by different concen-

trations of U18666A, the percentage of cells that were significantly positive for Filipin staining was counted. The bars represent mean=S.E.M., ¢-test,

**P<0.01.

&4 Filipint & #MREFIERIU18666A T T 40A0 5B E EEFR B E R

Fig.4 Filipin staining to detect cholesterol accumulation after different doses of U18666A intervention cells

JIEL ] P AR SR R PL E, E— B FE P 2R AR U18666A
AbEE FEMAMISE T . IX P B, ESCRT-IE A 1A AT
REEU18666A KA WA H 1) B 25 1
U18666A 5 ESCRT £ 4t I fE i L #1475 A 15
- ESCRTRSAT I Lh eI 75 2 2 Fh 2 1 I 011
ﬁr“ S5, — N R E O 5 ST ESCRT & 4t (1)
BODHBE A EE, MEN AR TS
YIU18666 AT N AR f5 & o nl i B A R 38 = 4, 5
TEVE N R IR T, Cat B R B, A

LB, Ca? ¥ & 2 52 MESCRT & 4t 1) 21 250281,
HEU18666AM %5 T 5| K ESCRT £ 4t 41 % Fir 44 20 1)
Mﬂf‘: Al ResZ I T ESCRT & Gu 41 2%, i 5 8 1h
fie o T 2 B PR 4 i i 2% 34 ) Chmp 1bEK Vps24
ﬁﬂﬁ%éﬂ%m*ﬁfﬁ’mscmIHE A B 73 B
FIVR FE, mIREE (L EESCRT R G2l 45, 75— & f2
& EAYIE TU18666A & £ iU 1 B (A I B ol A 355
(AN TR 52 00, S8 15475 A e ke [R) 200 L JRL ] P AR 58 ol
U18666AMKFE FFt, B3 fF 2L Z N B 'E 4L 2
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A B
(4) U18666A (0.5pg/ml) (B)
: =i
Eo —
4h _§ s ™ 6h
0 ES
.= EH]
- . |
©)
B m4h
£ = 8h
¢ = % M 16h
MLE12-VECTOR 5
MLE12-VPS24 g
.. | v
o mih
= m8h
é E Mi6h
23 50 i
MLEI12-CHMP1B C
& &
N S
» m;Cb
$\\jo\

A: Filipin#e (o6 76 AN [F) i 18] 2 U 18666 A T- T H & B2 (1 AR B 55100, DAPLIEIE (340/430 nm)MLEE, AR =20 pm, 250 s AHFE EERA 2R A 40 .
B~D: #4018 ZU18666 ALLEE 5 AN Al 18] 17, Heth, 8, BEHLGL 3N ANIR] (11X 3, T EFilipin gt B G BHAE IR 40 P o3 s 4 ik 1 23 b, AR 2AR
Fmean+S.EM., 46556, **P<0.01.

A: Filipin staining was used to detect the accumulation of cholesterol under the intervention of U18666A at different time points. DAPI channel (340/430 nm)
observation, scale bars=20 um, open arrows: cells with cholesterol accumulation, B-D: each cell lines treated by U18666A in different time points were
stained and take picture. Randomly selected 3 different regions to count significantly positive cells for Filipin staining. The bar represents mean+S.E.M, ¢
test, **P<0.01.

&5 Filipin3 & 43N U18666A T4t f5 A~ [EAT 18] & HO B Bl EEFR B2 15
Fig.5 Filipin staining to detect cholesterol accumulation at different time points after U18666A intervention in cells

10 o ‘

% I @8 MLEI2
o g @® MLEI2-VECTOR
5 @B MLEI2-VPS24
2 61 MLE12-CHMPIB
-
ERNS
Z
2
= 21
8
o $ > Q
Qz\ &O @c;\/ >
¢ S
&S
RO O
\ N
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The number of viable cells in 72 h was measured by cytometry, and the percentage of the total number of viable cells was counted. The bar represents
mean+S.E.M., t test, **P<0.01.
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Fig.6 Survival rate of each cell at 72 h

IU18666A 7 HE 75 K 1 225 DX 4 o fHL [ B AR 5 . 3 4b 4 FUESCRT-IITE A 44 1%, 72 Chmp 1 b4 A1 £ 40 o AZ
IR JEU 18666 A4 FIMLE 124 it it W 52 31 4 #5 7 UL BHU18666A T 1] fE £ % Chmp 1b 1) 73 A 7= £ T4



890

- RIS

HEU18666 AFIESCRT R 4t HAE HIHLHI & KK T
YEREE 5[]

PAT ) 5 B 25 Ak A — AN 0 A FE U B T
ESCRTH%4tZ 5 [ 4 A H [ B (1) 5535 . AT T
FLIR T T ESCRT & 4t Fl JH [ B2 4% 32 (1) % R, K I
B B UV ps4 AR Vpsa B 1) 3 1A 5 1) JH 5] B % 32 18 A
FAUCTY JE =2 I 595 1 AE ] Fi A 5, AT k4o o)
CHMP3. CHMP4B. CHMP4CHICHMP6H: A it i
JIEL [ B2 AR 2R, (H A2 T ESCRT R T fig, KN
HIHIEGF 5 &K FIEGFRFFME . I0A BT UESE, R
ESCRT-0/3%, 7t Hrs/Vps2 7321 ik Al I [ BE R, {H A&
MUENPC-1 FINPC-2R AR S, AR ESCRT R4
HoAth % 5 Tsg101. Eap20. Chmp6 o i B i [ 55
FURBO (R bk, ESCRT & 4t 55 0[] {2 55 42 111 9% R AT A7
Friflo FRATIN N, ESCRTH BRI [ AT GE A —LL Thfig
I E S BN, [FB R Vps4 AR VpsaB IR IA X
JIEL ] 22 32 2 e KT B AT AT — AN 2 — MR
B, ESCRTiE & — N2 Uit R4, MAEWA BE
MU HESCRT R G Dh fig 1) & AnifE, 2 2 i4EESCRT
RGBT RETF R TAE, MESCRT R Gt 5 —
TRy Re PRI A — 2 Re BB 5 — I Th ARl . B
B[] ] B 22 AN ESCRT K 3 1T B 48 it 7= A= H A A
FIgZm, B AT L FIEESCRT £ 45 5% 01 1 £7 2 T Je
TAE, W2 EH 45 5, YW ESCRT £ 4 16 JIH [ i
B RA N . {HZESCRT £ 40 Ab fift 0 [ i A1 5
A 33 JH [i] i i 32 B LRI TS SR ANIE 4, ESCRT R 4 Rk
A A R S AR — e R I ] 1 P o ) ) B
7] B I8 R 3 P R A A s Y BV A, 2 R
(%) HEL ] P 28, g it DA AR (1 7 =0 HE 4k, G
FTEELZK T/, MESCRTRAZANT, 7] LUAWFF
CHY J& = VT v Jos g AL AL i) B2 A0 7 R o

SE Ak (References)

1 Hurley JH. ESCRTs are everywhere. EMBO J 2015; 34(19):
2398-407.

2 Frankel EB, Audhya A. ESCRT-dependent cargo sorting at multi-
vesicular endosomes. Semin Cell Dev Biol 2018; 74: 4-10.

3 Wollert T, Hurley JH. Molecular mechanism of multivesicular
body biogenesis by ESCRT complexes. Nature 2010; 464(7290):
864-9.

4 Sadler JBA, Wenzel DM, Williams LK, Guindo-Martinez M,
Alam SL, Mercader JM, et al. A cancer-associated polymorphism
in ESCRT-III disrupts the abscission checkpoint and promotes
genome instability. Proc Natl Acad Sci USA 2018; 115(38):
E8900-8.

10

11

13

14

15

16

17

18

19

20

21

Lee YS, Pressman S, Andress AP, Kim K, White JL, Cassidy JJ,
et al. Silencing by small RNAs is linked to endosomal trafficking.
Nat Cell Biol 2009; 11(9): 1150-6.

Wegner CS, Rodahl LM, Stenmark H. ESCRT proteins and cell
signalling. Traffic 2011; 12(10): 1291-7.

Dukes JD, Fish L, Richardson JD, Blaikley E, Burns S, Caunt CJ,
et al. Functional ESCRT machinery is required for constitutive
recycling of claudin-1 and maintenance of polarity in vertebrate
epithelial cells. Mol Biol Cell 2011; 22(17): 3192-205.

Jimenez AJ, Maiuri P, Lafaurie-Janvore J, Divoux S, Piel M,
Perez F. ESCRT machinery is required for plasma membrane
repair. Science 2014; 343(6174): 1247136.

Skowyra ML, Schlesinger PH, Naismith TV, Hanson PI. Trig-
gered recruitment of ESCRT machinery promotes endolyso-
somal repair. Science 2018; 360(6384): eaar5078.

Olmos Y, Hodgson L, Mantell J, Verkade P, Carlton JG. ES-
CRT-1II controls nuclear envelope reformation. Nature 2015;
522(7555): 236-9.

Gong YN, Guy C, Olauson H, Becker JU, Yang M, Fitzgerald P,
et al. ESCRT-III acts downstream of MLKL to regulate necrop-
totic cell death and its consequences. Cell 2017; 169(2): 286-300
el6.

Morita E, Sandrin V, McCullough J, Katsuyama A, Baci
Hamilton I, Sundquist WI. ESCRT-III protein requirements for
HIV-1 budding. Cell Host Microbe 2011; 9(3): 235-42.

Liu Z, Wang L, Tan H, Zhou S, Fu T, Xia Y, ef al. Synthesis
of 1H-indazoles from N-tosylhydrazones and nitroaromatic
compounds. Chem Commun (Camb) 2014; 50(39): 5061-3.
Wollert T, Wunder C, Lippincott-Schwartz J, Hurley JH. Mem-
brane scission by the ESCRT-III complex. Nature 2009; 458(7235):
172-7.

Koh CH, Cheung NS. Cellular mechanism of U18666A-mediated
apoptosis in cultured murine cortical neurons: bridging Nie-
mann-Pick disease type C and Alzheimer’s disease. Cell Signal
2006;18(11):1844-53.

Higgins ME, Davies JP, Chen FW, Ioannou YA. Niemann-Pick
Cl is a late endosome-resident protein that transiently associates
with lysosomes and the trans-Golgi network. Mol Genet Metab
1999; 68(1): 1-13.

Roszell BR, Tao JQ, Yu KJ, Huang S, Bates SR. Characterization
of the Niemann-Pick C pathway in alveolar type II cells and
lamellar bodies of the lung. Am J Physiol Lung Cell Mol Physiol
2012;302(9): L919-32.

Chapuy-Regaud S, Subra C, Requena M, de Medina P, Amara S,
Delton-Vandenbroucke I, et al. Progesterone and a phospholipase
inhibitor increase the endosomal bis(monoacylglycero)phosphate
content and block HIV viral particle intercellular transmission.
Biochimie 2013; 95(9): 1677-88.

Elgner F, Ren H, Medvedev R, Ploen D, Himmelsbach K, Boller
K, et al. The intracellular cholesterol transport inhibitor UI18666A
inhibits the exosome-dependent release of mature hepatitis C vi-
rus. J Virol 2016; 90(24): 11181-96.

de Duve C, de Barsy T, Poole B, Trouet A, Tulkens P, Van Hoof F.
Commentary lysosomotropic agents. Biochem Pharmacol 1974;
23(18): 2495-531.

Marceau F, Bawolak MT, Lodge R, Bouthillier J, Gagne-Henley
A, Gaudreault RC, et al. Cation trapping by cellular acidic



PEEIASE: ILRIAESCRT R 40k 7 2 TH M B X U 18666 A5 A JIH [ B A SR A 6E /1 891

22

23

24

25

26

compartments: beyond the concept of lysosomotropic drugs.
Toxicol Appl Pharmacol 2012; 259(1): 1-12.

Corless L, Crump CM, Griffin SD, Harris M. Vps4 and the
ESCRT-III complex are required for the release of infectious
hepatitis C virus particles. ] Gen Virol 2010; 91(Pt 2): 362-72.
Barouch-Bentov R, Neveu G, Xiao F, Beer M, Bekerman E,
Schor S, et al. Hepatitis C virus proteins interact with the endo-
somal sorting complex required for transport (ESCRT) machinery
via ubiquitination to facilitate viral envelopment. MBio. 2016;
7(6): e01456-16.

Johnson DS, Bleck M, Simon SM. Timing of ESCRT-III protein
recruitment and membrane scission during HIV-1 assembly. Elife
2018; 7: e36221.

Jiang B, Himmelsbach K, Ren H, Boller K, Hildt E. Subviral
hepatitis B virus filaments, like infectious viral particles, are re-
leased via multivesicular bodies. J Virol 2015; 90(7): 3330-41.
Tang Y, Leao IC, Coleman EM, Broughton RS, Hildreth JE.
Deficiency of niemann-pick type C-1 protein impairs release of

27

28

29

30

human immunodeficiency virus type 1 and results in Gag ac-
cumulation in late endosomal/lysosomal compartments. J Virol
2009; 83(16): 7982-95.

Lloyd-Evans E, Morgan AJ, He X, Smith DA, Elliot-Smith E,
Sillence DJ, et al. Niemann-Pick disease type C1 is a sphingosine
storage disease that causes deregulation of lysosomal calcium.
Nat Med 2008; 14(11): 1247-55.

Scheffer LL, Sreetama SC, Sharma N, Medikayala S, Brown K1J,
Defour A, et al. Mechanism of Ca*'-triggered ESCRT assembly
and regulation of cell membrane repair. Nat Commun 2014; 5:
5646.

Du X, Kazim AS, Dawes IW, Brown AJ, Yang H. The AAA
ATPase VPS4/SKDI regulates endosomal cholesterol trafficking
independently of ESCRT-III. Traffic 2013; 14(1): 107-19.

Du X, Kazim AS, Brown AJ, Yang H. An essential role of Hrs/
Vps27 in endosomal cholesterol trafficking. Cell Rep 2012; 1(1):
29-35.





