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Effect of Sarcodon aspratus Extract on Expression of Cell
Cycle—Associated Proteins in HepG2 Cells
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Abstract

We investigated the effect of Sarcodon aspratus extract on expression of cell cycle regulators. Methanol
extract of Sarcodon aspratus showed a growth suppression on HepG2. As shown by western blot analysis,
the expressions of cyclin A and D1 known as cell cycle regulators were decreased after treatment of Sarcodon
aspratus extract. On the other hand, the expression of cyclin Bl was increased in the presence of Sarcodon
aspratus extract. Furthermore, the expression of p53, a tumor supressor gene, and p27, a cell cycle dependent
protein kinase inhibitor, were increased, whereas the expression of PCNA was decreased. In conclusion, our
study suggests that growth inhibitory effect of Sardodon aspratus methanol extract on HepG2 is induced by
cell cycle arrest in the G1 phase caused by decrease in cyclin A, D1 expressions and increases in p53, p27

expression.
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#712 600X gol| A 154 5+ B3 o}-&- 106 9 wl &bk
71 F 124 7F 591 33] Wk 8 E3tel o, L A5 & ®ot
A5 ohg A H AR F 52 23 vee FE5F
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Cell line : £ A{ o] 18- A ZF= AH AL
HepG2 cell & A3t Al £ujokA] ol = DMEM #i #] off
10 % FBS, 1 % antibiotics(penicillin G/ streptomycin)-2
7Fsted wjofFalgd ou o] A EE-L 37°C, 5% CO; vl k7] <l
A g A A wiFstd e 2~3Uwie} Al v FsiHaA AlE
AH-g-3F i o}

Cytotoxicity A& : 524 o 3 A 8.9 cytotoxicity
£ 53 317] 138t Green 5-(12)¢] ol whe} MTT as-

ay s AA ek HA vk Al Eed A wiA]E AAG o
& PBSE A7lsted 7P A A2 F PBSE oAl AAF L
0.25 % trypsin-EDTAE A7}sle] 37°Coll A 5871 w3}
o] A X7} culture dish®] vl o 2 HE] A3 = e
A @ul Ao 2 BAF ¥ culture WA & H7Vsle] & B3
g AEZSE 1x10° cells/mL2 24 5] Aol 214314
ok &9 FHA e 582 A9 FE2 DMSOd
48 A 71 - membrane filter = ] 73+ /‘Faﬁ}%i‘l} 96—well
microtiter plateol] T¥]® A EE 198 tL¥ & 3 244
Zr vieFstd et wiFdt ¥ 4 FE2 AEE 2 uL’é] wellol|
AH7He F 37°C2] 5% CO23lol A 4841 7F il oFal ot il oF
F MTTI(3-4,5-dimethylthiazol-2-y1)-2,5-dipheny] tetra-
zolium bromide(0.5 mg/mL)] 494& 7t wellell 7}lsl51 ©}
Al 4217k o] wioFslsich. vioF FH5 A 600X gollA 1087
AlEe g F A5 9E A Asta DMSO 200 uLE #H713he
AA 2 formazan 2 A-& &3 Al A microplate reader (Bio-
Rad Co., Hercules, CA, USA)Z 540 nmol| A 3 =& &A
g F b5 Zo] cytotoxicity E 73t A E AR AA A=
o Ax= syt

Cytotoxicity (%) =
dx23e F45 - A8A T F4E
W27 FEE

SHAN FEESf MEFI| =X Cuid dhe

A EuoF : HepG2 cell& DMEM ulj okl ol 4] 5% CO22}
&£ 571 dRSA §1 5= 37°C whekr] ol 4] 1x10° cells/mL

X 100

. ol 7kt

o] F=2 wiekstdch AR FE= 05 mg/mLF 1 mg/
mLE Al 2447}, 48417k vl oFsheict.

Cell lysate®] A=z : AFEF7] A chiljde] wly A&
£ #As}7) $1she] mA] wl kg HepG2 cell & 1x10° cells/
mLE F8]3te] A v e-E 3558 500 ng/mL¥ 1 mg/
mL %2 ZH2F 713 £ 37°Cel A 24X 2F 9 484 7k Z2hz
wjefstoirt. o] W) Al 2 & A2 ek 22 HepG2 cell(1x10°
cells/mL)E HET2Z AE-3ch A8 & AHelg Al x9}
2T AZE 2H7 A4 Felste] AFAE AAstT d o
€ 2 A E-9ll Triton-lysis buffer(1% Triton X-100, 0.350
M NaCl, 10% glycerol, 1 mM EDTA, 1 mM phenylmethyl—
sulfonylfluoride) & 7F3F] 4°CellA] 3087 =8 3- 10,000
X gol| A 2087 ¥ ®alsle] 2 AHE A2 cell lysateE &
Ak

Western blotting : Cell lysateZ Bradford(13) ¥} 22
il 2 & A 23t F 5X SDS sample buffer 41-& 3 100°C
ol| A 487F WA A7) 20 uge] B2 loading 3] SDS-
PAGE®%} t}-& gel$ nitrocellulose membrane®l] transferAl
71 % 5% skim milk(Difco lab. USA)Z 7}§ TTBS(25 mM
Tris-HCI(pH 7.5), 150 mM NaCl, 0.05% Tween-20)-8- o]}
A 30%-7r WHg-A1Zl ¥ TTBS $-92.2 A4 3}5L polyclonal
rabbit primary antibody(Santacruz Biotech., CA, USA, 1
£ 200 dilution) & 7}8F] 2412k 24204 vl s sict. Mem-
brane A} & & ¥ horseradish peroxidaseZ} Z =] 9=
secondary antibody(Santacruz Biotech., CA, USA, 1: 2,000
dilution)& 7181 24]1 71 w2171 ¥ TTBS $-H4 o2 A F
3} 32 ECL(Enhanced chemiluminescence) assay system-s
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Table 1. Inhibitory effects of Sarcodon aspratus methanol
extract on the growth of HepG2

Sample added (mg/mL)

Cytotoxicity (%)

0 0
05 72
1 69
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3 a5 AEI A A4 A E<] Chang cellel]l o 4]
= A8 Fxel @A) F2] As) Aot ZA e
¢4skrh(data not shown). ¢} R 2.2 FHA vjetg =229
AFE ZA e a3 22 A X dg Ardes 54
Az ol A=z oz 8ste] et a9 2 Algch
ofelgt A3E ENRE FAEY A&AA A H BAS
ZA3te AZxF7] 24 9] wiyd Ax g A 2
HepG2 Al Zol|A] Abs B9k}, 7kt ofx|o}e} o} L] 7)o 4]
7P wel vehe gho 2 Aol o7 ZhhAl £l HepG2
A 22 FA] A 282 713 2 E Yt g AR
Atz e}

Cyclin CHiEle| gtsl 3}

Cyclin2 A ZF7164 &3], GI 2 G27] 1|4 cell division
cycle FTAAEF A5 248 M AEZF7)E -3
242 WA I Th14). o] & MEF7] 2AH AR &4
AAE £ DNA 34 2 A2 EDE JAslo] gl 22 A
A8 A astr] FFH O apoptosisE FEFOEH A
Eo A9YA AAE FES 5 slvhe APA FA7 2o
91 TH(15). o] el £ Aol A= HepG2 Al ol A ot
< FEEE VNS o FHA FE2E] AEF7]Y o=
HAE Apbste] shAE A A8 ARE Ve A AL
Rt} whula uka A = 2 Western blot o & 48t 23}
A 2E2E9 2402 cyclin A2 HEL dl2T B &
ZAaE T 53], $E 1 mg/mL, 48417k A2 A] )z 1]
& 36%9] 7t4E Hetlsloh(Fig. 1). Cyclin B19) a2 o
Za-el| 8|3t Frtsthe 73S vhehl dok(Fig. 1). Cyclin D1
< 05 mg/mL FXZoll A 2447k, 4847t A 2] 3t & w] W=
ol v sted Zhz)k 23%, 21% FAshd v, 1 mg/mL F X
e 24A7F A2l Al 2Tl vlsted 24%, 229 sl
73S ebligd ek (Fig. 1). Cyclin EE Aubd o2 of3ks
w2 R] o3& 7o 7 vehdt(Fig. 1). 0] 9} A AFE Lee
5(16)2 U93TAH £E A}-8-3}l] ceramide®] A EZA] o A=k
45 A E A9 Gl #E2F F7H1% 29 cyclin D1 %
S JAAH L B

oto{x| ciefa!l p53n PCNAS| Wl

HepG2 A E oA Al wer-g $&-Fo] P535} PCNA
o) vl 3 8-S Abs Bghel 7 AT} p53 vl A o) kel
L AE¥E 05 mg/mLoAA 2447}, 48417F A2 3 A o)
Z3o vEte] HaF 76%, 69% F71sl 1 Al EFE 1 mg/
mLol 4] 244 7}, 48X 7% X g} A th 2 3tel| vlsled ZH7} 60%,
31% Z719 Ao 2 Vel on] B3] 05 mg/mL, 244 Zkell
A gzl o) Hhd o] Fh A el el (Fig. D). o9} iz
2 2 PCNA ©hidl o] Wbl 2 Fx o} A|7}o) oJ&H e g 7}
23He 73S el ol oh(Fig. 1). o) 9}3be] p533} PCNA =
WAL A2 A o] A 7ke] A e whel PCNA =2
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Fig. 1. Effect of Sarcodon aspratus methanol extract on the
expression of cell cycle-associated proteins in HepG2 cells.
Control: HepG2 cell line, S1: HepG2 cell line + Sarcodon aspratus
methanol extract (0.5 mg/mL, 24 h), S2: HepG?2 cell line + Sarcodon
aspratus methanol extract (0.5 mg/mL, 48 h), S3: HepG2 cell line +
Sarcodon aspratus methanol extract (1 mg/mL, 24 h), S4: HepG2
cell line+ Sarcodon aspratus methanol extract (1 mg/mlL, 48 h).

Apel ol shekEa, F1el Aglel o8] M| £ DNA] &4
o] £A =™ pb3 oF A AL g2 p2] A
o] A% 31 p21 el A2 cyclin E-CDK2, cyclin D-
CDK4 ¥ 7]& CDKE$ o 4|3}+] RB9 Q43HE A2
EA AEE G17]el AAAZ I a3 Aek17). =3
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B w7t gk gel o) o] AxtE Al vieh g F5E2
A Eol] thgE A4 A sl E3E AE W ps3 AL T4
3}A]7] 3 PCNA #-4-2 Ao 24 apoptosisE %23}
2, A ZF7] F G719 AA7 QoA £45 DNAEA
7t FwE]e] vl A A2 FAE HE o2 Yend
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MEREE AH|CHEE p272] EH

A EHEA A A Fo] el p27-2 cyclin E-CDK2,
cyclin D-CDK4 &34 ol 733 31A] 233t CDKS] &4
£ AAAA AEE GL7)e W F2A sto] AEEDE A
AR (19) 2 Gl A sk HepG2 A ZA FA 5
Eoll o3t p27 B A ] WL FE A7t oEXH R
715 %S Jehigl e A5 % 05 mg/mL3 1 mg/
mL 5XellA 48A17F M2l A 247 104%2F 144%2] @A’
718 2 Fig. 1). o] ¢} AR 2 # & Xiaolin 5-(20)°]
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