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?:1]
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o

=
[e:

g

=

e
proteinase inhibitors (PMSF, EDTA,

ul
=

0.1% SDS]
Intron biotechnology (Gyeonggi, Korea)olA +43+33aL; The

Louis, MO, USA)ZXE T3t
Protein Quantification Kit (CBB solution)® Dojindo Molecular Technologies (Rockville, MD, USA)ollA -

Daeil Lab Service (Jong-No, Seoul, Korea)ZH¥ <
w; Lysis buffer[50 mM Tris-Cl (pH 7.5), 150 mM NaCl, 1 mM

[e:
Ao
-

pi

PALL Life Sciences (Ann Arbor, MI, USA)olA

1% deoxycholate,

L
o

Sigma Aldrich (St.

o

L.

o

R

1% Triton X-100,
and Prostatin A)

propidium iodide

Leupept in,

EL
0.5% NP-40,

b, AAo
392 m; Nitrocellulose membranes

3]
Roche (Pleasanton, CA, USA)ERE +3}

DIT,

Viability Assay Solution WST-1

<A A 4>
DMSO, BSA
Aprotinin,

o
Ao
o]

H
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chemi luminescent (ECL) detection solutions< Pierce (Rockford, IL, USA)ZH-E] FY3}A2; caspase-12
2 Alo]Z# Dlol thet &A= Abcam (Cambridge, MA, USA)C 2HE F4&+3ar; 2 c-Myc, Cyclin D3, CDK4,
E2F-1, p21Wafl/Cipl, phospho—-cdc2(Tyr15), GAPDH, Bim, Bid, Bax, Bak, Puma, B-actin, cleaved caspase-
8, caspase-3, cleaved caspase-3, cleaved caspase-6, cleaved caspase-7, cleaved PARP, Bip, calnexin,
PDI, Calpain 2, LC3B, SirT6, DFF45/DFF35, Lamin A/C, HRP conjugated anti-rabbit with anti-mouse, anti-
mouse IgG (H+L), F(ab’ )2 fragment (Alexa Fluor 555 Conjugate) and anti-rabbit IgG (H+L), F(ab’” )2
fragment (Alexa Fluor 488 Conjugate)ell 3t A5 Cell Signaling Biotechnology (Beverly, MA, USA)Z
2 s

54

BEE A¥AdYE A2 RSAANE B8, I AREe A A5 f18t FA AXES Aloant &
2t v.12.3 (Systat Software, Inc., San Jose, CA, USA)S ©]& Tukey s testol] W& one-way ANOVAE <33}
Atk P =<0.001 7} BAA R folsiria sl

<AAd 1>

Y# A (neferine)e A

AL (N. nucifera) Wjo} 2.0kgS 3.0L WA 3AIZF <t 37 FE S 40TCAA XF AXE 53l =+
FZA1A AL vjo} wekE FEES 543.5¢8 5. V] A S BE 5 FEES TR d"gA
T gZ=2vel, odEoldHolE W n-REgw FAAow sl tIzaver B35 13.8g, o€l
olE #8E 2.2g ¥ FEE #E8E 58.3z% A7 F5I o, & TdES 469.0g FATh. AV +EE F
gaEzzve £35(13.89)2 v AgshA AH(120mm i.d.) o Zo] ARnEa#YE S35 on, 1 2
7 HFHoR dHH(neferine) 920mgS TS5t ol £E8vMZ+= - HolAEo] E-t]oHo}yl

(7:2:1, isocratic)®] Z3H&miE &3t}

1

A7) AL B AEAom 5 Bl UNA AL FAsy] Patel, - 2 -NRE Tees sgE
P wAsigon, old@ ¥4 delgE Fd 0 delEst Mumstel 47 Bde] usde] AL AEHY
.

'H-NVR (400 MHz, CDC13): & 6.88 (2H, d, J = 8.4 Hz, H-11/H-15), 6.81 (1H, d, J = 8.1 Hz, H-14" ),
6.66 (3H, d, J = 8.2 Hz, H-15" /H-12/H-14), 6.62 (1H, s, H-5), 6.51 (1H, m, H-11" ), 6.49 (1H, s, H-
5 ), 6.35 (1H, s, H-8), 5.98 (1H, s, H-8 ), 3.79 (8H, s, 6-0CH3), 3.76 (3H, s, 7" -0OCH3), 3.70 (3H,
s, 13-0CH3), 3.60 (2H, m, H-1/H-1" ), 3.52 (8H, s, 6 -OCH3), 3.15~2.95 (4H, m, H-3/H-3" /H-9/H-9" ),
3.04 (1H, dd, J = 12.0, 5.0 Hz, H-9), 2.98 (1H, dd, J = 12.0, 5.3 Hz, H-9" ), 2.832.53 (8H, m, H-3/H-3
© /H-4/H-4" /H-9/H-9" ), 2.47 (3H, H-2), 2.43 (3H, s, H-2" ); FC-NMR (100 MHz, CDC13): & 157.7 (C-
13), 148.8 (C-6), 147.1 (C-7" ), 146.2 (C-6" ), 145.5 (C-13" ), 144.7 (C-12" ), 142.7 (C-7), 131.6 (C-
10" ), 131.3 (C-10), 130.8 (C-8a), 130.3 (C-4a), 130.3 (C-11), 130.3 (C-15), 129.0 (C-4a” ), 125.5 (C-
8a” ), 125.1 (C-11" ), 119.8 (C-8), 119.1 (C-15" ), 115.6 (C-14" ), 113.3 (C-12), 113.3 (C-14), 112.2
(C-5), 111.0 (C-5" ), 110.9 (C-8" ), 64.6 (C-1" ), 64.3 (C-1), 55.7 (7" -OCH3), 55.6 (6" -OCH3), 55.3
(6-0CH3), 55.0 (13-0CH3), 47.0 (C-3), 46.5 (C-3" ), 42.5 (C-2), 42.3 (C-2" ), 40.5 (C-9), 39.7 (C-9
©), 26.0 (C-4), 25.0 (C-4" ).

<A A 2>
AEFE D HjF

HCC Hep3B, Sk-Hepl, THLE-3(AF TXAMEZE SV40 large T antigeno @ 7FAXA EH3ls AZ) 2 HUVEC(17F
AN M Y A E) MFEESS the American Tissue Culture Collection (Manassas, VA, USA)ZEX-E] A},

Hep3B % Sk-Hepl Al¥% Earle's Balanced Salts”} ¥3Fel A <=ul=%] (MEM/EBSS) (HyClone, Logan, UT,
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USA)E o] &35t wj%kalsl o, THLE-3AIXE A7) AE wix]d] g5 Aetnpo]al/A e Al & oI Zd S
A A 500ml 7]Z ®iA| 7} $FF% Bronchial Epithelia Cell Growth Medium (Clonetics BEGM bullet kit;
CC3170, Lonza, Walkersville, MD, USA) wjA|& o]-&3s}o] wjsll e, oJ7]d 5ng/ml EGF, 70ng/ml 3EZ=3 9
2ol s Hrtsle] widstsith. A A W 3 Al 3 (Human Umbilical Vein Endothelial Cell, HUVECs)+&
EGM-2 kit (Lonza)7} ®.Z¥ endothelial basal medium-2 (EBM-2)E o]&3}o] mjgsloict. 2 Age] ZE A
EFES 10% 4 E¥43td FBS (HyClone), 100 U/ml #H{YA#, 31 100 pg/ml Z2EFIEwto]l (PAA
Laboratories GmbH, PA, Austria)g& X3tsl= viX|oA 37T, 5% C0,2] FzolA wig= AT, THLE-3 AlEXELS

0.01 mg/ml BSA, 0.01 mg/ml FB2ZIE 2 0.03 mg/ml bovine collagen type I (BD biosciences, San Jose,
CA, USA)o.2 37TCollAl 2A17F &9t ZRHAIZ & vt o,

rO
ofr
ol
N
Ho
:cg

>
>
2
N}
Ll

B A= 7] AAld 15 E8 53 AR dAEFd g AXE 545 &
5 H

ep3B, Sk-Hepl % THLE-3 M| XFE o]&3}o] Cell viability assays 2AI3FATEH.

—

A Hep3B, Sk-Hepl % THLE-3 A|¥ Z}Z7}& 1X O/1 cells E== 100p1 wiA]o] AAEAA 96-4 Zdo)E 3
Aol 7 5 24A13F QIFFHO]AAIZ Y. 29 tha vhFet s=(5, 10, 15, 20, 25, 30D o] HHHS A7
A3z A ko] 24A1F B wF 2 w3 g F, 10pl1Y WST-1 §9948 #H7ste] 5A17F &<t W
£ ELISA reader (Molecular Devices, Sunnyvale, CA, USA)E o]-&3}o] 460nmoll A =4 s}

A AHS F3 Hak2 yeplon, oA adze gz gk Bdd 7

==
OO
ro
o
>
=
>

4
H
=]
HN

R RS
el ¥EERE dojzl g olgd EEsr.

2 A3 %= 104 veEbA kel o], Hep3B, Sk-Hepl @ THLE-3 A EF FollA ©x] Hep3B Al ZEFol|Ant vH &
Al FEo oEAH R AXE AES FEHAA #AAhEHE S FAT F Aok 53] 10ul & o9
vl o] Hlel Agadda] Fuuxl Al AA7F yERsth. €3, Sk-Hepl R THLE-3 AX2E2 UlF A Ao
w2 AE 5A4do] YERA] ko™, Hep3B AlEFelA 10% ol3te] AEAEES Bl 30uM v vHH A
gl A, Sk-Hepl % THLE-3 MEES] HEELS oF 90%] E3le Hoz SAHE.

d

oleldt A3E Fal UMAL HepsB AEol SolFel MEEY WHEES A AL FAT F AUk F )
HUE LTS HepdB @ SkHleplol 2T AZEHE wol Aol okv], Hepdp AEF SolHel AE
48 weomM, IPAEINE TRHE Delste]l FABYL A F AL AMBAT.

47) AHE B3 B wge] Vo] NGALFAAE Hepdp AZFo] et Holdel ATHYL Helsgle
5h, 3] AAE HepdB AETE PO sho] GBI BIE kR /gl e AP AA s

g3 2>
A AAE st HEALE fE=

B A v 7FAEF2 Hep3Boll Wi Al ZEAFH (apoptosis) FFEsS A E7] 935k, DAPI ol Al

g A,

DAPI+ 4, 6-diamidino—2-phenylindole dihydrochloride hydrate?] ¢fF o2 AH¥o F3=E 4 i AR
JEe] Aelgle AEHES A=l A" e ZEH(probe)olth. DNASF whol 1FH(minor
groove) &} A¥S o] FH AT rich DNASF A¥ele AS Az, F42Z23S T3 AAE Ju7t . DNASH
A3rek DAPI= DNA®F AjtalA] 942 Aol Hlste] 20v] FEo] WY& 7HAM 33 dAn)Aol A zeldd o) &
Fobe 54E 7T DNASH A3tE e o, 358mmell A o HUAES YERAL 461nmell A HFH A E e
gk, 2 AdoME dud Ao mE 3 $% 2 apoptosome B HES e, UAES DAPIE G4
shglom, olE FF dw|A stel ®A3FATH(<1000).

_—
o
=
i
(@)
>
e

B AFS 84 WA Hep3B MEZES cover glass bottom culture disholA] 24X7F F<t w
AAoz VS0, 250l )S Aefeh 5 PBS s = Awl AHE F DAPL & (Tug/m)s H7kskel A3kl
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oh. 37TAA 2023 oA wiFstar, MEE oA degeS2 H MFS Y. #le] Wsl= ECLIPSE 501
fluorescence microscope (Nikon, Tokyo, Japan)Z o] &3dlo] #zs}gitt.

I A3 X 2004 LPEWJ B]'Qr 2ol UHAAE A & FAET Y vluste] dH{AS s * 6A17to]
gk Ag Al AE 5% (shrinkage) ¥ 34 (blebbing) ¥ £ 3 = Wiy} Y= AL &
AATE. 53] vH X%j/] T 4 7re] Ak Ad oA ALE A E(apoptotic cells)e] A A Ex

% (apoptosome formation)o] TZE AT},

oo >

.,
L,
e
Lo,
oy
o,
E
ke
2,

N3 MEF7]Z A (cell cycle arrest) &

=)
o, AEFI A ASE HRE ED AETG DA

N

T A7 Axd Efals A
£52 0.2mg/ml RNase AZ ¥3}
AE AR HNEES oA 30
t}. subgenomic DNA $HaFe] HAt

Hep3B Al¥o] WH#AS s=H(15, 20, 25uM) 2 A sto] 24417 HH-g-A]
T, 4Tl 70% oS o]&3te] ®HAl Ak, 1 5, A7) Al
PBS M¥ & A@AEe th3, 37Tl 1Az &<t F71 widkaivt. 47
L 40pg/mle T2IUE 8 9=38E(Propidium iodide, PI)E &3}
FAEEX7](BD biosciences)S o]&alo] A5},

K

4 H
olt
oo

32

H
b
_&L_ll
H
w

oA Yeld nie} Zol, vHd A7 w%(15, 20, 25uMel Hl#Este] sub-Gl cell population©]
SUEE e FAT & gk 53], dHAS HYstH] @2 FAHE oAM= sub-Gl cell population®]
1.35%5 YERd Bk, vHde 1M w52 AEe AdTS 4.78%, UHAS 20ul =2 At Aol
AE 16.01%97HA S EATE. B=F, dsY FATI vuste] UEHPE 20uM wEE A AFTdA
G1/S phaseZ} tlgF 9%7F S7He A& A = AL

ozt A= Fall, HeDSB *ﬂi of WHyE Adsh= 4% sub-617] R G17]1e] TAE Fl FHAEL] Al
KR

12
2
SL
4>
30, =
oo
tlo
Jﬂ.‘i
_?L
ﬂ

<3-2> AEF7|et A vhild dhy R
AZ77)9 Bds 9mA(ciye, AF]Zd D1, Alo]Z@ D3, (DK4, E2F-1, P21 " p-cdc2) wral BAS 9|

e
i
%
o
S
%
2
(2

A Hep3B Aol ¥ US HEE(15, 20, 25 uM)Z 24413 B¢ A3k ths, 27Fe PBS

= 2% AAHG § A7k GaHE R AT 29 the, Dol 308 Sk whEAIZL -, 14,000rpmell A

ARgste B84 84 AASNUY. ME &85 o¥d 52 Protein Quantification Kit

(CBB solution)E o]-&3le] =43ttt 928l B8he 124 Zejoladolulo]E Aox A7|dES Sa 2w

ol 2] BOpgp“ ] 5}04 /\z‘;ggcﬂ ouq UEZAEZ o= Wugelox O]E/\]y]_ﬂ X]A] 5c]'7<ﬂi n:]ozl we-s
=83} t}. chemiluminescent (ECL) AleF& Al&3le] 3}shdrgs &8},

I A % 404 e vble} Zo], TR UHAS AYd Aol cde2e] @143} c-Myc, cyclin D1,
D3, CDK4, E2F-1¢] staFzd; 2 p21 /" wwlg wale] Zue= AL s 4 gl oHe An= A
=

EF7] FAE Yl SAEA 7] A8d<3-1>1 A5k Adold,

i

ok Hep3B A EZEE cover—glass bottom dish Aol 15pM 5= dHAS A gldte] 124175 vFS A H
o}, AEEL 37ColA 208 5<F 1pg/ml DAPIZ A3 o, 1 3 25CoA 1568 E<t 4% EE5Id|5}o]
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= (JUNSEI Chemical Co., Japan)® A3 t}&, 5% w2~ 2 0.3% Triton X-100 (Sigma-Aldrich, St.
Louis, MO, USA)& 7= A E7] 8% (Santa Cruz Biotechnology Inc.)= ¥i3F% blocking &Ho & 1
AR Fe AAIZ Y. 1A E I 2 AEES 12 FA(p21Wafl/Cip) 2 WHEAIZ] th, PBS W& 3H A]
Aok, AlH =, A7 AXES 992 Ig6 (H+L) 0.1 pg/ml, F(ab’ )2 ZTHYPIHE (Alexa Fluor 555
Conjugate) = 329 IgG (H+L), F(ab’ )2 ZT#HLHE (Alexa Fluor 488 Conjugate)® 1A|7F =<t A28t
o}, 9AE MXEELS Prolong Gold Antifade Reagent (Invitrogen, Grand Island, NY, USA)Z &&fo]l=o] &1
% charged-coupled device (CCD) camera”} =%l ECLIPSE 50i fluorescence microscopes ©]-83fo] S35
t}, olu|XE2 A% ¥ High-Content Analysis Software (Cambridge Healthtech Ins., Needham, MA, USA)=
=g 33T}

T3 % 54 el vhsk o], WiMRS Aelskx ke TAU T vlwste]l UFUL AT HepdB AX
e AZFA 8 Fuel p21 N B wg f3e) Trei FusE A HAT & YA

<AF 4>

v Ao ZhAAMIE ok A XA (apoptosis) Fr =

w AdolM = viHde] A EFRA Hep3Boll Wiek Al EAFE (apoptosis) S fFiedteAE Ao R7] Hste], Al
FAbE 2da} el Bel-2 el @A 29 8l hssold] 443 ArE A8 flete] AW SEE
AAsiglon, M PFEAN S F7tE AAslo

=
=]
=
(e}
o}
%)
>
lws]
o
£
-
o
=
&
o
z
g
g
Y
Y
>,
A=)
o3
o
2
Y
ot
o
H
i
M

A gL 37 A el<s-2>3 Al A8k

% 6al vEZEoluAE A¥AE ARE zEss

Bak ¥ Puma)®] 2" &3t AAE Yehd ZoZ, o]F Fd Bak ¥ Puma T@HE o] UHY HE sEY

ojEAor FrelAA FUE:= S YERSM, Bim, Bid R Bax WA @de] FUEHE AS AT

T YA}, EI = bl e AXEA AEY 2 wE A EAIH b= apoptotic @& (cleaved caspase-

8, -3, -6, -7 % PARP)9] =¥l B3 A#E yehdl AOR, o|F 53 caspase-3 B AL v A

FTEo gEHor A E ZAoZ yeEhd Wb cleaved caspase—6 2 cleaved PARP ©H]F wFE o] Fr x| A
7 o)

AY HAHL 12 FAE cleaved caspase-3 % cleaved caspase-82 AFE3 AL A 95l A7 A d<3-
>3 FAsA YT,

I A3 & 7oA YERd vle} o], U AS A sk %2 FA ) vuste] v @S 2] E Hep3B AlE
o4 cleaved caspase-8, ¥ -3°] FE#X| A &dHE Aoz Yelyt. o]d AAE F3) uHAd 3

% apoptosomes©®] AMEZEo)A caspase-3 X caspase-82 TAZIA A A FEALES opy|ElE Aot FFT —’F A

ATk

<ddd 5>
v HAAE ek AFH 2EHA 9 R37ME A (autophagy) %
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Z}7}E 2] (aut ophag
2@ A QE] AN A8

<

) HAAzAA AE U SefjE 9WA, &4E AV organelles) LB AEAC] EA

HE 713E 7HAY, oy 7[EAQ] MEE FAHLAEY turnoverol] TAASAL F-A<QI
o}
A=

@47 3 A8, 2 29 Tor fFREVE dvh H2 BRds e oA
SO A 1}7P£*—.§ ekl FY gdE = g vl Rasta v ATFEAS oY FF AT FF
A gAel ol @gstevta wasan AR, gre] Aol ojalste] Aol WM = FAd8] s E wt
glet

B Aol s vivde] tAzel did Y aaEM AtEAS FEE 5 ASAE Ielsr] fske], dlH
o] A EFQL Hep3Boll Tt £¥A] 2EHAE of]  AVFEA S {72 ARG

A4, Ygde] 3 A%A AEYA L2 35r] 95k, Hep3B AlFEo] UlH L HEld & AL ARy
2 ade] By dav B35S BAEST. 92 B3 B4 S Y] A d<s-2>3 58 Aot

a2 A7 &= oA yERA kel o], ulHH A A@arelA Alzrel o]FA o= Bip, calnexin, PDI,
calpain2 % caspase-12 @z @& =30 = o2 Yegt}, olgjd Aues B o
o] Yy o] AN EFoM AEAH AEYAE opy|AZOR QA AXA AEYA FE 9 AU 7|
o= A E T Ae] Wwdo] FUEE AS ovgr).

4o
In
o
X
=
S
ofk
BN
X
5
1r

T A7) vE e AXA| 2Es FRE A TS Y5, Hep3B AlEel] 15uM %9 U AS 124]
Er A & AxA el 91x3 @A caspase-129] 1 AEE WAFFEAEE T BAEoH,
I A3E E 9olA yERd ule} o] ¥ Aol 4S #EAE 4 Q). ol AES vHH 93 F=
H AZAY AA(cytoplasmic vacuoles)7F &3EA| o] A 2~HU(cisternae) 2o B4 715A4S on|stE Ao},
A9 gL 1Ak AR caspase-12 AR AL AlQlstas A7) AEe<3-3>3 Al D@8k

<5-2> YA o) o8k 7FtMFEoA A7}FE 2] (autophagy) fF=

|

LC3E= A7pEA o] W Ao] QlojA] Fas #4484 F SR A 7FEA AA (autophagosome) ©1F2HS @kt
Fofato] ArpE2 0] Bolz nAR ALEET Itk LC3E AE WA 271A] dEHE &A% LC3-1e Al
A gella Moz EAstrE AE iy oFoA 2EHAE oy [(3-02 HPHE, o= A7
A olzwr FAdel wolstA k. uwEbA LC3-T7F Weol Hd=d A7Fgs ] A Weol] vEojA = JeiA
o 2l

3L
s Y
S

A= L7 -] s fiEE A7t #ddo] deEAE
uM =9 UHHES A2 & AZF Aol upel EefAv|= GFP-LC3e @d By E 9slon | o5 T3
AEZA W A7EA LA A ARE e 5= A

il
o
2
(]

=

T

N

f

[«0

2

£

=

[©)

o

w

oo

=,

F

=2

Do

(e)

WA GFP-LC3B(green fluorescent protein-light chain 3B) ZgAn=E A3 & B IgAu|=Z Hep3B
AE =95te] FAASDAAY. AAMSHAI= PCRES o]&3ke] <zt 3+ oDNA =4 (Clontech, Mountain View,
CA, USA)ZH-E] LC3B AFAALES FZ353tE. P(R 52 ALgE Zgloly MEdE 3517] ¥ 1o YeElRITE. A
AE PCR AYAFE-S pGEM-T Easy vector (Promega, Madison, WI, USA) & %93 % Hindll % Bam HI & T}
Al Aksle] | pEGFP-N2 vector (Clontech) wWjoll N-terminal GFPS} §SAIFATE. o2 A AZH FZEL DNA A
AdE Eﬁﬂ g1kl om, GFP-LC3B Fek=v) =gt W siglvt. ¢+, Hep3B MEES e 6-9 Zd o] Eo
kst & FBS-X 7 ®fX|o)| Fugene 6 reagent (Roche Diagnostics GmbH, Mannheim, Germany) <%
= o] GFP-LC3B EFetAv=2 FAAIFAZT. AT AMree d=e] &3 wxoA 3% <t
fFe v, 94 AR A es (6, 12, 18, 24) 20uM WI¥ RS A3 & 27k PBS ¥ = AlHsta d2
oA 5%7F A7FE WS oA nAAAG. A7) AEES tA] PBS HHE 2 A&H3 F Gold Antifade
Reagent & AW <ol =kt}h. ECLIPSE 50i fluorescence microscopes ©]-&3lo] AMEES A&,

¢

¥ 1
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PCRO A} AL-§-8 =efolm Al

PR zfo]r] XY
LC3B sense 5 -CCGGAATTCCATGCCCTCAGACCGGCCTTT-3’
ant isense 5 —CGCGGATCCTCAGAAGCCGAAGGTTTCCTG-3’
2 AT % 10014 tEhd vhek o], vl Ae Aeld AdwolA A sl we) AshmAe] Fejsd 57
% a9l AEAolA e 2l (vacwole) BAo]l WARYTE oleld AASE A JEHew ¥ AL el F

EZ
gholst = vl E3 A7 E2AS A7FEA A A (autophagosomes) BF @ olF R o7 EEMQl

o A 2
AEE FAsted, USRS QNS APLAA AL Bl nek Fee FY 2I(GEP-LOB "dots™)o] Lhe
dom AMEALA b AZA DelA FAFE BAT 5 Aeh. HS FBSC-) AL AEAD W 2 5
\

_|>~
ofh
o
i
o
fz
o
+
o
pov)
o
>
N
o
>,
[N
2
ol
=
N
©
i
<

1 Bete Fal BAE A3, = 1A e vheh 2
o}oq B A S

<Add 6>
2] HUIVECs AENA AAAEAHA JA] &7 (in vitro)

2 A UHAY AAEAFAY 9A a5 Frtshr] fste] FH ¥4 o Ale](tube formation assay)E
A3

Lab-Tek W <g}o]= (Thermo Fisher Scientific, NY, USA)+= ¥ 200p1 Matrigel (BD Biosciences)® =
Bt on u3A7)7] fste] 37ColA 308 E<F whEAI AT, AZEAI A M 3] A E (Human Umbilical Vein
Endothelial Cell, HUVECs)E- Matrigel ol €& o 5><10-4 Ae2 BF3g o, 5% C0,, 37TColA 1847

ot kst vHd FEE ¥l ald wi XA ClFHo] A AT, FE HAIS phase contrast inverted
microscopy (Olympus CKX41; Olympus Optical Co. Ltd, Tokyo, Japan)ZE ©o]-&3&}e] x40 wj&olA #2a}c).
B A ojulx] B the Wimasis Image Analysis software (Wimasis GmbH, Munich, Germany)Z ©]-&3}o

TR A

2 A3 & 12904 YERA vkel o], FH Zol(px) 7t UlHH FXEo| o|EX o 7:}&5] AL AT 5 3
ATk, AAMEHAE, uHd s dPTA sl oEste Alx g3 7= 17} o= 3
#HAE 4 doem (X 124 Fx), o83 FH YA ARE F A(FE) ZolE VWimasis Image Aalysis 2AZE
ol & o] &ate] HAER W A7, UHAS At &2 AFarolx= 2222 el BhE | vl

M =2 Ak Agarela 216, AL 20uM FE2 A APl A] 202, UIHBS 30uM &
23k Aol A 14602 FAAaEE e AT & AT (= 12B F

al 3} o] sk

(o]
ofk
2,
© Lo
1 o
R

<ddd 7>
v e AL e AFEolF A A3}

B Aol = vivde] Azl did g gz AxolE AAE =T F 9)\—&1]% fstr] fsko],
A S FHAIETR Hep3Bell A st 5 A9 ols A=E A AH

shaich.

Hep3B(Z 4 3 3.5%10" cells) AEZE 50um Auto] & 29 2709 reservoirs® FAE IBIDI culture
insert (Ibidi GmbH, M, Germany) ¥ ujol] EF3+ 3 5% C0,, 37C ZZoA 24A7F E<tb QA Fu|o] A F L},

Aol d &, UEES Zﬂﬂﬂ T NEES FASH Mgl ]’\1 oA wFetiTh. ME o)lT e YAV
S o] g3l YA A & 1277 HEo 2 =AE Y, o]n|XEL Wimasis Image Analysis softwareE ©]&
3}o] cell-covered area®l HAERZ 2&3}% T}
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I A3 = 1304 yEeld wle} Zo], U AP sdd &St AEolso]l JAEE A Feld 4 9
ot 53] UgAs AR @ FAHITAA AE olFo] TulEE A vustd, WHUS HuM TEZ
A e T 724 7F v A7 A Fo| M E cell covered area’t ¢F 20% 717te] TAHEE AL T 4+ vt
% 13B).

OJAI7EA] B dol dlste] 1 bl A Sk AAAES FAHoRE AWBtt, B Wio] £3lE 7| FokdA F
Aol AAg 7R A 2 dyo] B odbdo] BA A9 EXoA HoUX k= HeldA wEE e FEE
T AE &l & JS Aotk ayEE JAE AAAELS AL B ol A A 1
HEojof st} E ool WelE Medt Aio] oyt B FH YElY lon, 9 F5gk Hel ulo
AE BE zPojd2 HE W] x3E oz Fasojof 3 Aot

259 4%

HCC: hepatocellular carcinoma

CDKs: Cyclin-dependent kinases

ER: endoplasmic reticulum

HBV: hepatitis B virus

DMSO: Dimethyl sulfoxide

BSA: bovine serum albumin

HUVECs: human umbilical vein endothelial cells
WST-1:2-(4-iodophenyl)-3-(4-nitrophenyl)-5-(2,4-disul fophenyl)-2H-tetrazolium, monosodium salt
DAPI: 4, 6-diamidino-2-phenylindole dihydrochloride hydrate
GFP: Green fluorescent protein

PBS: phosphate-buffered saline

DFF: DNA fragmentation factor

GAPDH: glyceraldehyde-3-phosphate dehydrogenase

PARP: poly (ADP-ribose) polymerase

PDI: protein disulfide isomerase

LC3B: light chain 3 B

SirT6: sirtuin—6

PCD: programmed cell death

MOMP: mitochondrial outer membrane permeabilization
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k1
(N2
N

neferine
anfibody nonmeaed 15+ 20 25 (M)

cMye | -
Cyclin D1 3 ka
Cyelin D3 ~ e
CDK4 - e w— @* O
E2F-1 - Pk
p?l‘l‘i‘a“."cin] — — — 1EDa
p-cde2 |
(Tyr15) - |
GAPDH ———— | 3
EHS
DAPL p2] WeiCie B-actin merge

non-treated

neferine (15 uh: 12 h)

10 pm
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p =

B Mefarine

Heferine ———
antibady iz 15 20 25 (M)
&nlibﬁdy renieates 15 20 25 [E.IM:I T
A3 kD
7 41 i
e i Al et !
; i cleaved |
Bim 2 ks caspase-8 | )
MR S— — 48 ey =) ' 1% ks
|
g i
B> == __5 T " Epi] r_aspase-} [ - e Ed iy
tleaved | t?'Ej
Bax it s taspase-3 ’
Bak e e Sl Gl | S e
cleaved | ot
caspase-7 |
Puma - S o g | 20 |
cleaved -
T T Wl
paRE |
p-actin SR ——— | 0 _ ; )
B-actin | e ——
|
ZEH7
A DAR] cleaved caspase-3 ﬂ-a{:hﬂ MErQEe

2l

=
=
|

neferine (15 phd 17 h

==]

cleaved caspase-& B-actin
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Neferine
aﬂ“bﬂd)‘ non-treated 2 B 12 th)
; |
Bip 78 kDa
Calnexin - - ©  G0Da
PDI | — g ——— 57 D2
|
calpain 2 ‘ = o v e | 200
— 45 k[
caspase-12 - e
— - — = 38 kDa
B-actin S 5 D:
DAPI caspase-12 B-actin merge

non-treated

neferine (15 puhd: 12 h)
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nefering {-)
24 h

EHII
MNeferine
EF!tide}" nan-treaied 15 20 25 {IJ ht}
’ 16 kDa

B-actin L---- 45 kDa

10-2014-0040359

100 4

Bl -

%6 of total tube lengih (px)

20 4

non-Ireated 10 20

neferine
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I non-ireated

100 4 E=S nefering 15 uM
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