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Peroxiredoxin (prx) <4 2l oxygen free radical ]
HhSshe T R oA glgl oy HFele A
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1. M=ZF

HeLa A3 10% (v/v) fetal bovine serum (FBS)
(Invitrogen, Carlsbad CA, USA)°] &% Dulbecco's
modified Eagle's medium (DMEM)EJ=]el|lA 37°C, 5%
C029| 271 wiloFaisiar vl 344 7HA 0.2 njef
o sl sl

=

ol
=]

o|&
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2. peroxiredoxin 1l (hPrx/l) DNA Z=Zte| 0|

(transfection) % stable Transformant <&

Bl oF=l HeLaA| E+= trypsin# 2] ¥ serum-free DMEM
o] 4x10° cells/ml®] A FE2 R385 20 g9
pcDNA3.1 vector (Invitrogen)ll ligation! hPrxIl genes¥}
250 121°] HeLaA|E F-fol-5
A1 single pulseS 73} transient transfection=- A]7] 1L
10% (v/v) fetal bovine serum (FBS) (Invitrogen)©| &%
DMEMEA] o] ThA] 27 5--f-3}sith. transfection = 24
A17E 73} Fol| hPrxdl protein®] Wl H = A 255 A1)
3l7] $J3ske] wioFulR]oll geneticin (G-418, Amersham
corp, Arlington Heights IL, USA)< 0.2 mg/ml®] §E2
H7Fste] A vkl 1 hPexll S 2 shdA] G-418
o] W& Holi= wtal Al F24] 3705 #sle] G418
EA 3fol] A wieF spodck

electroporation chambero]|
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3. MTTZHARH
A& A A ES2] whA| 2 g ErellS vHS0] hemocy-
tometerol| 4] A E5E AAFRE F, 96 well flat-bottomed

microtiter plateol] 2A5%=2] AEE Y=}
2T g A A AEES 93 37°C 5% CO-95%

air FEF57]0A 497 Wik F MTT 9@
mg/ml)S 50 112 7+ wellel] 7k}, ©hA] 4A]7F 5ot
a7 A wleket §, 2 wellell 30 1 =22 vk
o] s Folghet ofuf well witel] 4] xS F
ofghe. FfrAl 2] 7-eoll= vkl 5 Aell 450
x golA 5¥7F f4lde] gl Dimethyl sulfoxide
(DM-S0) 150 115 7+ wellell A7}8F 3 plate shaker®=
1587} Z18HA1 7] thg-oll 4] scanning multiwell spectro-
photometer (ELISA reader)® 540 nmol|4] absorbance

(optical density)E =4 gt}

4. Flow cytometry

HeLaA| ZE5-2 10 cm wjoFA Aol 3x10°709) SE=
H o3k wiekglk = taxol Y doxorubicine- 124714 7+
ZF =415 v AElshal F 24417k § H-fr(floating)
AlE Z trypsin*] 2] g+ H-2Hadherent) A EE5S AT
45 ik A%l AJEES phosphate-buffered
saline (PBS)el| =41 70% oflelzol] H-fale] -3l A
3087 Fol wAslery aAH AlEZEL AR}
o] ofle}ES A AL ice-cold PBSE A F 45 pg/ml
9] propidium iodide (PI) ¥ 500 1:g/ml€] ribonuclease A
(Sigma, St louis, Missouri, USA)7} 3H+% PBSel| H-f-3}
o] jceoll A 2Fgsto] 3087k vllok3t 3 Becton Dickinson
FACSCalibur folw cytometer(Becton Dickinson, San Jose
CA, USA)S o]g3le] Al xF7] #41& aelr).

5. 2He| HMe|

Algol] AR5l gekekAl = paclitaxel (30 ng/ml) 2
doxorubicin (500 ng/ml).S-Z Z}z+ A| FuloF v =] ol 7+ 12
A7 A5 vl Agleolch 14} A2 5 1247
o] Aupad wljoFel-& A2 wgkslar A 23~ wljoFo] 22}
AejAloks w2 S 1241704 A2 - F 244
7t 73t & ookl s el AlEE At &
doxorubicin 12 A|ZF A 2] ¥ paclitaxel 12A]7F A2 (D—

T) 22 paclitaxel 12|17} #12] $ doxorubicin 1247+ *]
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6. Western blot

ljoF5 A Z5-2 PBSel| 23] 24| $ EBC lysis buffer
[40 mM Tris-HCI (pH 8.0), 120 mM NaCl, 0.5% NP-40,
2 pg/ml aprotinin, 2 £g/ml pepstatin, 2 1g/ml leupeptin,
100 2g/ml PMSF]el] 0°C, 20%-7F =<1
12,000 rpmol|A] 1557 141 Ha] Fo
Bradford®] 0.2 whalz AHekRxdS- slodth Western
blotting $I3}e] FUgh oke] whlAl-8- SDS-polyac-

(<) 0
rylamide gelZ ¥ nitrocellulose membrane

ol cell lysateE-
AL F3to]

__?_‘__
(Schleicher & Schuell, Keen, NH, USA)ol| trasfergt %
membrane=- A-2-ol|4] 5% nonfat milkZ blocking &+
74zt 3} A& 7hate] 14]7F 52t incubationd}odth
o xFekA = 2% membrane<- TNE washing buffer [10
mM Tris-HCI, 300 mM NaCl, 5 mM EDTA]= AlA &k
= 5% nonfat milk = thA] blocking &+ ¥ 7+ Smouse
IgG- =~ 3rabbit IgG-peroxidase linked 3H4|E- 22} &
A& ko] 71ske] 14)7F £t incubationdt $-¢] TNE
buffer® ThA] A|A 2 Enhanced chemoilluminesence
system (Amersham) S "HAA|A el by 7 eks

=

hus

sl AReEl 2 dAb dHAlES Santa Cruz
1207 1 Hela
[ HelLa—Prx
1004 —m
80 - — _
60
40
20 A
O T T T T 1
Control  Taxol Doxo Taxol/  Doxo/
30 ng/ml 500 ng/ml doxo taxol

Fig. 1. Cytotoxicity assessed by MTT assay. Cells
treated with single drug were incubated for 24 hrs and
cells with 2 drugs were simultaneously incubated for 24
hrs comprising 12 hrs of incubation of each drugs. For
2 drug treatment media was replaced with new one in
accordance with new drug. HelLa; parental HeLa cells,
HeLa-prx; peroxiredoxin Il stably transfected cells,
Doxo-taxol; doxorubicin followed by taxol, Taxol-doxo;
taxol followed by doxorubicin.
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technology (Santa Cruz, CA, USA)°ll4 s}t

MTTH o2 ZARRE oF A|E A= 7
% o] 9lt}. Paclitaxel 2 doxorublcm Bal g A Fof
Aol w2Ktaxol — doxorubicin 22 doxorubicin —
taxol) peroxiredoxin 117} ¥}& == A £-E(HeLa-prx) 2
A2} ] A EE(parent HeLa)Ako]oll $F Al £ Abajl5 ol
Zpo] 5 Ho| 1 glr}. HeLa-prxA| £S04 & taxol *2]
% doxorubicin# 2] 7{T—D: taxol — doxorubicin)ll A+
Hkeh o] eafel] wlsto] shokA|ef Al EAbs| el #3)teh=
738FS- B olsic), v parent HeLa| EEol 4+ o
Aol w2 frolgh Alo]= HolA] ¢kt o] 7l taxol
% WA Aglsl= 79+ peroxiredoxin®] I} ¥ ==
1]:&01]/\1 doxorubicinZ}®] synergy L35 7| & 4>

s 9vlght.

=

382 Fig, 1o QoF
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2. FACSOll 2|gh Mz=F7| 5}
HeLa-prxA| 50l 4 o Aol whE ZA¥)= Fig. 201

Taxol—doxo Doxo—taxol

116 79

1023 O 1023

PMT3 Lin PMT3 Lin

Fig. 2. Flow cytometric analysis. T—D; taxol followed by
doxorubicin, D—T; doxorubicin followed by taxol,
Doxo-taxol; doxorubicin followed by taxol, Taxol-doxo;
taxol followed by doxorubicin.
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— | 4— Overexpressed—peroxiredoxin Il
W <— \ative—peroxiredoxin Il

Fig. 3. Over-Expression of peroxiredoxin Il in HeLa-prx
cells. Overexpressed peroxiredoxin Il was detected as
uppor band. Endogenous peroxiredoxin Il was detected
as lower baseline bands. HelLa; parental HelLa cells,
HeLa-prx; peroxiredoxin Il stably transfected cells.
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Fig. 4. Protein levels of PARP. HelLa; parental HeLa
cells, HelLa-prx; peroxiredoxin Il stably transfected
cells, Doxo-taxol; doxorubicin followed by taxol,
Taxol-doxo; taxol followed by doxorubicin.
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Fig. 30l 41 peroxiredoxin 11 521 ¢] stable transfec-
tant (HeLa-prx) Al £ol|A] A3-2 02 3pidd =Q9l5s B
oo glek. o]2]gh oF Al Absl| 2lo]o] Yl 3t
7] $lete] e A 5o WstE 2AsIIT] PARP
+ apoptosis©l] 23+ whil 2l 24 gkgkekA|of| o8k ghA|
3 Aol F838F 98-S gt parent HeLaA E5ol4
+ PARPS] A8 FZN(activated-fragment)©] 7+ o]
oA zpo] glo] vrehtar 9191 01} HeLa-prx A Zoll 4
+ taxolS doxorubicin .t} WA 22]sh= ZA-HT->D)=
PARP®| &A]3 Z7ptalo] {A3] ftadS WA
otel apoptosis”F A Aok Q-5 AAF 3kaL olck
(Fig. 4).

Cyclin DI-& G1/Se] 876l A|EF7] Ao v Fa
gk kS 3} oncoprotein &2 §F A|E Ao T4H
o]c}, parent HeLaX| EEol| A= Fof Aol u}E {2
gk 2fo] glo] Hale] A3 ZhaE]o] glo] o AE A4
A A} A5 4274S B}k v HeLa-prx Al
¥4+ taxolS doxorubicin Bt} ] He|sh= 73-HT
—D) cyclin D18] & A= FoioA]7) videl 735
(D—T)4} parent HeLaA| Eof| B]3}e] f-2]31A A =|¢]
oltk. cyclin D1¢] 7|AEA &L 3= EAEA
CDK4+= o3t 73-9-ol| &= thal ] whedof| = 2}o]7} ¢IS)

thFig. 5).
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Fig. 5. Protein levels of Cyclin D1 and CDK4. Hela;
parental HeLa cells, HeLa-prx; peroxiredoxin Il stably
transfected cells, Doxo-taxol; doxorubicin followed by
taxol, Taxol-doxo; taxol followed by doxorubicin.
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A WAE Tohr] A EE B FsE 9aS gt o
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| Auke] Ao 7 =As)7 9le)® Peroxiredoxin 1T
+ 2-Cys peroxiredoxin®] 3+ FF2A sitstasz o
217 oot 1 9fel| T % Fa3t 75| dEAH
A F ol B 58 wolgit) - 2-Cys peroxiredoxin
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Differential antitumor effects of sequence-dependent model in tumor cell line:

association with peroxiredoxin

Hee-Young Cho', Gyeongwon Lee', Junghun Kang', Young-Sool Hah?, Joung Soon Jang®

Department of Intemal Medicine’, Clincal Research Instituts’. GyeongSang National University Hospital, Jinju, Depariment of Internal

Medicine, Chung-Ang University College of Medicine® Seoul, Korea

Objective : The efficacy of two—-drug combination treatment may be schedule-dependent. We investigated a simulated in-vitro
interaction between taxol and doxorubicin in a Cervical cancer cell line HeLa and the role of peroxiredoxin in cytotoxicity.

Methods : Two contradicting schedules of two drugs (taxol followed by doxorubicin or vice versa) were compared each other
in terms of cytotoxicity in parental Hela cell line and the peroxiredoxin (prx)-overexpressing variant. Cytotoxic activity was determined
by MTT assay. Cell cycle pertubation was evaluated by flow cytometric analysis. Protein levels were determined by western blot.

Results : The sequential treatment of taxol followed by doxorubicin (T—D) yielded less cytotoxicity measured by MTT assay
in prx—overexpressing Hela cells than the reverse sequenced treatement did. In contrast, in parental HelLa cells, no cytotoxic
difference was noted in accordance with sequences. In prx-overexpressing Hela cells, apoptotic change was more prominent
in the the sequence of doxorubucin followed by taxol (D—T). This sequence dependency was further validated by the change
in PARP activation which was prominent in D—T sequence but barely observed in T—D sequence. In parental cells, prominent
PARP activations were evenly observed in both sequences. Protein level of cyclin D1, a proto-oncogen, was less decreased in
the sequence of T—D in prx—overexpressing cells compared with the reverese sequence of D—T in which cyclin D1 was markedly
decreased.

Conclusion : The cytotoxicity of taxol and doxorubicin combination is sequence—dependent in prx-overexpressing cells. These
findings suggest that, in prx-overexpressing situation, it is worthy to concern about the treatment sequence when taxol and
doxorubicin are supposed to employ to treat cancer of the uterine cervix.

Key Words . Cervix cancer, Sequence-dependent, Taxol, Doxorubicin, Peroxiredoxin
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