4 45 4g (2007) 42(2): 99-104

NIRIED AR S p21™™ e BB g
R CRUE

P B 5L

i B

.mﬁPﬁf%@'ﬁW

p=3A

= pEIE

(W13 2007.6.5 » 45+ 11 : 2007.7.6)

i

41 78 p53 34 T 4 gk Fp21 PR (p21) 3 53 % ¢ 2]
im ¥ ritopoisomerase IIé*'rﬁFJa‘-f-Jellipticine;@w 6 HATR g H 4 BHER LA
Flot A kT LH R g R Ep2LA F] o 4 P53 K B ek ke B AR I

¥R o
FR#EE : 2t

O E R LD R L& F R
Zo— o JI PR B e k= ¢ F R Y
T e b oo 2] e R p ¥ o B Ay
g 5 i (Bosken et al., 2002) o — 4@ 3 o
J tm #z topoisomerase 75 H& % & F wre 3
(Riou et al., 1985; Nelson et al., 1986) » F]p* $r |
topoisomerase |1 25 % R ir Z 5 % E P % 1
(drug targeting) = w 2. — o g fw & chdr g AL F]
p53 % T A DNAX FE P @ 3 4v - T 53 K 7
p21CPY WAl (h21)4k p5345 W a4 15+ & cyclin
22 cyclin dependent kinase(cdk) % & > ief84F & 4
Wimre T R ARG o i3 zﬂDNA}% 71| endf
T oo p2lenE it o % K SR NI VE SRR R
R 2%*‘ M- AR AT ¢
procaspase-9 % (Dennis et al., 2006) - % & & 4
2/ p21mz\ s v Bk A A
F1Baxe4 B o 3 A mie = o E S frd|mre 4
£ P & (Zhang et al., 1999) -

d 35 I ep2l g R TP BiF 0 F
v L 3% 4] e ) topoisomerase 117E 12 0 3%
gRmed R TR LARP A o A e
G 1 d & I AEHE S S ST
g ¢ 47 & #g 4 e topoisomerase 1 4
ellipticine (Goodwin et al.1959; Acton et al., 1994)
B R RITE 2 B e LR

AP E B EF L L LT R LT

| d 3 R fm e~ IX TG

B

B o P JRH1437 5 MR T A & 2
AT e B

EURE R s i

Ellipticine 5 ZIDNAg & 4 > &_¥ it Jg 4]
topoisomerase [17& {261 & f 5] « i3 2 fedr 2
ellipticine ¢ F »c # #] * % K W ¥
topoisomeraseIl » + F < lg’%zﬂ? Hip o eIIipticine
4og ol mre it B2 AT RS
7+ o ellipticinest 43 34 472 0% 4 "‘]p53£ p53 % % u:,%h
-}&,v_.m”e 4 £ (Garbett and Graves, 2004; Kuo et

., 2005) - e ellipticine$t 5 J& m?z chd £ 2 i &2
ﬁ W o frizg iz [GEE B

A2 P E B % R p2l ¥ pS3 A FI R % A
5% J& tm P2 $R¥topoisomerase I #»’r*% | #lellipticine #7
B mre LA 1?,#)~rn£ﬁ o B B 1
PS3R M T 7 5 A FE ML i\ﬁ?b Jm ¥ Py
% H1437(R267P) & % & » #-p21#k 5 T H1437
e o a2 2 R vz dRis > £ zellipticine g2 18 o
BRER Ui B E wie L3 %0 >
Srpze 7 FAE R e H14374p v i -

MHETE

@ﬁpﬂﬂf"i“”l‘ﬂi(HDﬂ)J’ﬁﬁ

#-7 7 rcytomegalovirus gz # + 5% & p21 £
I R pIRES-p21-EGFP > 7 7 neomycin £ %] »
lipofectamine (Invitrogen,Gaithersburg, MD)# 72
>z f‘ % %2 DMEMH1437 m¥e @ > 74010 %
gl ‘“"F i » B3 %5 %:gf“ﬁ\ié&’fraﬂ}ﬁ
FITCR AT BA > GE24 ) FLHITER

g

k| (Kang Fang) ; FAX : 886-2-29312904 ; E-mail :

kamgfang@ntnu.edu.tw



ik ek Bkl X

7 0 e~ 600 pg/ml G418 (Geneticin, Invitrogen) &
FEoXINES TH-IBER NAEEB X
PG48 AR R T T Pt 7 o DT
WoGgitr b ¢ Rine BB etk
(8 Blwe iR B I30-mmeE A 0 X wre
£hts 0 £ EHII60-mmE £ o FE T 70-80%
RERRG  FHmRIE 2R LS
£ wre ko

R i

#-5x10% w7z 12 & 3 12-wellehat 45 p >
W e Flmre AbMtis 0 A B4 2 ER2Z2 5 uM
ellipticine » 4 %] 32 % 24 2 48 /] P& {5 >
typsin-EDTA* £ T ‘m®s > 4v » trypan blue » 1 *
RURER < RN N IIE TR LS - L

®
4

?’RE"JEJS’EIQEJ%DNAF*,E L

FAES x 10°chim 5 3 60-mmin 52 35 & 4 0 g
20 FERE & {6 > 1123 5 uMenellipticine &2 o A
L] 53§24~ 482 72/ FE{S > M trypsin-EDTAB-T
S ars 2,000 rppm2. 16 0 1721 ml PBS$4gimre >
to r FREAFT0%AERE 0 +-20C F 216/ S
4v » 75 pg/ml propidium iodide (PI) (Sigma; St.
Louis, MO) -~ 10 pg/ml RNase A (ICN
Pharmaceutical; Costa Mesa, CA)=7PBS** 3 /8
Wk E 154 48 o TN dm P & 47 ik (FACScan
flow cytometry, Becton-Dickinson; Mountain View,
CA) 5 plimre @ Plerd k35 B (s kg &
488 nm ; FrEk R £ 1 620nm) 0 fm B L B we
NDNAZ £ 0 AT w3t LR 2 A
(] 2N 2_5 sub-Gy ° 2N 5 G¢/G, ¥ » 4N 5 Gy/M
#p > 2NF4NF Z S#) » I 41 * Modfit LT Ver 2.0
% Cell Quest~ 7 #it #2 (Becton-Dickinson) » 3+ & %
TFH TR e L B2 18 0 AT ITE o

e

H1437 ~ Hp2lim*e tk » 4 » kB 55 uM#h
ellipticine » & 524% 48/ p¥ > ¥x 3 33 % /& » 1PBS
ko g A 2 3.7 %0 FEE LU te Lo pE o =Y
% 2% iF ¢33 % e blocking 1/ B » £ 4e » p214a
16/ PF > X 4c » DAPIIZ 2 = & fnifll] pFis »
AR CRRMAR T BREp2IA IR -

Pt B
210 pgd-v B4 > R 5% % (350 mM
Tris-HCI, pH 6.8 ; 12% SDS ;  0.02% bromophenol

100

EiL 2wl

blue ; 35% glycerol ; 30% B-mercaptoethanol) & 4¢
#.54 48 > 11 SDS-PAGE (102 15% running gel)+%
T ROOKRIFIEFI0 41 > BT RA 120K
B iEiTR ATOA 48 o 1 transfer unity 7 B
(HOEFER; Amersham Pharmacia)** ¥ Z_%. &40
RO 40 W Fen B MR T R
(nitrocellulose, BioRad){s » #-%-B~ ) ¥ % j2 3¢
blocking solution ( 7z 5% % 5 4 = »
PBS-tween) » 8 T i¥%* 1] FF{s 0 4~ 1:5,000
PP - b BT R LS 0 4
2,0007%%& iz mFuRY o AR TR L) pRS
# & * ECL Chemiluminescent Western System
(Amersham; Arlington Height, TL):# 3] % 4 f 5
b SRR RXSA 4TS 0 A KRR -

Bw R

EllipticineFEsfjapud =

B SEE AT 0 3 R A H1437 v e
Pfggap2lime 2 £ & 5 5 o JI*5 uM
ellipticine 32 e7H1437 fm %8 » 3224 % 48] pF 2
te o dmie BB LR KRB Bop APAT o i A
115 IMAE cfik 7 p2 | 5948 %_m #e $hHp21 » 224
L PEZ S e B "F G R R EAE wre c980% -
f 348 ] FE2 15 115 PMAJE chim*e B p Y 5
Fa k3% 78 Hp21 i e c720%(®) - ) » 7 % g~ B
o ellipticine @ cHp21Mm?2 tk > 2 £ 3 5 € &
F ' % > ieellipticine¥tH1437'w %2 i € e 2 £
BEF o i) TR A0 2 F g EI o
Ellipticine {RfiHp21 sub-Goaf J&/F 1 55 F=3gp

d iV R we Fdang it 2 2oy
et ) > 5 BT H1437 Mm% $k > e ~ 5 uM2
ellipticine/ed® 48] PF2_ 15 » X)50%m % € i % >+ S
5 Gy/MEp > e & 3 L B ersub-Golw 72 o 12 12 5uM
ellipticine &2 2. Hp21im #2 » »v24 3 48] P {5 »
sub-Goeravt ] d 11%3 1 26% > & o 48 2t p2l
e 7z $tellipticine sa g & 3 4v 0 5138 fm¥e ik

= (Rl=) -

EIIipticinerﬁﬁHpZﬁﬁ [5EayRd SRE

15 uM2 ellipticine 3@ H1437 2 Hp21 ' *#
TR EiE24% 48 S o I F > B EREE 2
Bimre k= AP Fev F;frPARP % v o PARP # &
77 %’T%};’ FH1437 » 3% b R 8L i B ‘,é"?ai &



Ellipticine-mediated Apoptosis in Human Non-small Cell Lung Cancer Cells

H1437

T 48 h

B - ~ Ellipticine # 58 'm 2 eh 4 o B 7f§_5x104 m
H1437 ~Hp2lim®e 3 1234 45 » & ' & ABF{S 0 4r » 5 uM
eellipticine » 3v243% 48/ Py B-‘m®e > 3-8 w5 b
2 #cP o Errorbars# 7t = =t fh F Skt iE 2 B A
(standard errors) -

Figure 1. Ellipticine affects cell growth rates. A total of
5x10* cells of H14370r Hp21 were cultured in12-well
plates. A concentration of 5 uM ellipticine was added in
the adherent cells for 24 and 48 h, respectively. The
trypsined cells were counted by trypan blue exclusion
assay to determine the numbers of cells. The error bars
stand for standard errors of three experiments.
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Figure 2. The affects of cell cycle histograms by
ellipticine. A total of 5x10° cells of H1437or Hp21 were
cultured in 60-mm plates. A concentration of 5 uM
ellipticine was added in the adherent cells for 24 and 48
h, respectively. The trypsined cells were stained with Pl
(propidium iodide) and analyzed by flow cytometry and
the cell cycle distribution was determined.
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Figure 3. Western blotting. A total of 5x10° cells of
H1437or Hp2l1 were cultured in 60-mm plates. A
concentration of 5 uM ellipticine was added in the
adherent cells for 24 and 48 h, respectively. The
trypsined cells were dissolved in RIPA buffer and
separated by SDS-PAGE. The gels were transferred to
nitrocellulose prior to hybridizing with antibodies against
p21, PARP or B-actin, followed hybridization with
horseradish peroxidease-conjugated secondary
antibodyes. The blots were further developed by ECL
illumination kit.
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Figure 4. Ellipticine affects cellular distribution of p21.
A total of 5x10° cells of H14370r Hp21 were cultured in
60-mm plates. A concentration of 5 uM ellipticine was
added in the adherent cells for 24 and 48 h, respectively.
The samples were further incubated with TRITC-
conjugated goat anti-mouse immunoglobulin G (red)
plus DAPI (blue) and examined by fluorescence
microscopy.
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ABSTRACT

Topoisomerase |l inhibitor ellipticine-induced apoptosis in human non-small cell lung cancer cells
H1437 with ectopic expression of p21 “PYWa (n21), that is distinct from the parental cells that are drug
resistant. The enhanced cytotoxic effect can be achieved through apoptosis. The results indicated that the
sensitivity of ellipticine in p53-mutated NSCLC cells can be enhanced through introduction and nuclear
migration of downstream of p53 regulator, p21.
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