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271 AelA, P #d7] e A 59 A 648koln,
X= AE7I(C=0) Ex= AEE7](S0)elH, Q= 294, sI=5A7], &2 94, YE=R7], C1 WA 3 Aw

&d7], C1 WA €3 A &4=A17], C1 WA 3 AF &4 Al=7] 3 C1 WA 3 Agddaze=rae 7449
o 25E duE s ol e A&rE Agd #Adr], ddotnly] = AERIZ](styrene) o]t

]
rﬂi

Al 18l SlelA, 7] dukA (1)9] P #ld7] e 9=7]Qd 3h3he 29l ofs 4%,

7% 3

Al 13kl delA, 7] deba] (1)9] X AE71(C=0) == AXE7)(80,)¢ shehawdl oFst 24+,

AT 4

Al 13kl gloiA, A7) duka (1) QE F4YA, 24 4=, wHEAT], dEA7], @ WfEaAEI R 74
H o RRE Ay sy oo XFrE XEE ddr], dAdoivly] i 2E AV FFHE ofst A
=.

AT 5

A 18k glojA, A7) duka (1) FFES (1) (BE)-1-d-(MHd-4-dreh)dHgd-1Y)-3-(2-F2294d)
T2 x-9-oll-1-2{(E)-1-(4-(biphenyl-4-ylmethyl )piperidin-1yl)-3-(2-chlorophenyl )prop-2-en-1-one; = C52;

CGX-10716804) (2) [4-([1,1'-1]3d [4-d e E)-1-F A D L] (3,5-t] S22 d) - e} ={4-([1,1'-
biphenyl]-4-yl methyl)-1-piperidinyl](3,5-dichlorophenyl)-methanone; C53;Catalog No.CGX-10716746 ),
(3) [4-(A] D |4-d W E)-1-(2-2 229 dd £ d)-3]F 2] {4~ (biphenyl -4~y methyl)-1-(2-

chlorophenylsulfonyl)-piperidine; C54; Catalog No.CGX-10716998), (4) N-(3-o}A€ud)-4-(n] | d-4-L v
)39 H U -1-FF2 EAF] ={N-(3-acetyl )-4-(biphenyl-4-yl methyl)piperidine-1-carboxamide; C55; Catalog
No.CGX-10717147),  (5)  4-(W]#ld-4-L | &)-N-(4-v| EA 9 D) 7] 5] 2] T -1-7}F 2 H AP = {4~ (bipheny -4~y
methyl)-N-(4-methoxyphenyl)piperidine-1-carboxamide; C56; Catalog No.CGX-10717144 ), (6) 4-(H]sld-
4= E)-N-(3-v| F5A 9 D) 9 ol 2] - 1-7F 2 5 A0 ={4-(bipheny 1 -4-y1 methy1)-N-(3-
methoxyphenyl)piperidine-1-carboxamide; C57; Catalog No.CGX-10717141), (7) 4-(1H-3]Z-1-d)wl&)-N-(4-
A EAH L) I H 2] d-1-7+2 FA] ={ (4-(1H-pyrrol-1-yl )benzyl )-N-(4-ethoxyphenyl )piperidine-1-
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carboxamide; C58; Catalog No.CGX-10717125), (8) 4-(1H-¥]E-1-9)¥A)-N-(3-o e D) F g d-1-71 25
A ={(4-(1H-pyrrol-1-y1l)benzyl)-N-(3-acetylphenyl )piperidine-1-carboxamide; C59; Catalog No.CGX-
10717124) 50 (9) (E)-1-(4-1H-¥&-1-)Hld) v o g d-1¢)-3-(2-F R 2o d) L2 2 -2-9-1-2(E)-1-(4-1H-
pyrrol-1-yl)benzyl)piperidinle-1yl)-3-(2-chlorophenyl)prop-2-en-1-one; C80; Catalog No.CGX-10716736)

25E Adud sgedd =4E.

AT 6
A 18l AoAAM, A7l FAsS Fukel /Mg (oral/thyroid cancer), APXS | Aok #HY, hF
ok, A%, AHY, dEd, A=, AFY, Ad, A, AT, e, w1, dupHd, gAY, A9
A9k, Wdy | R, A, HETS, WY, 9 B 9ddd 2A4E
AT 7
A 6ol A, A7l AT g, FA/ Y (oral /thyroid cancer), FHAY | AFAY =& HAQ
ZAE.
AT 8
A 18ke] Lk ()9 F25 Ze IHEdd JFES Fad7e® X Prx [ 40 gk AaA.
T3 9
Prx T &4 digk 2=t g @48 Yetdls, Al 139 dukd (1)9 Fx2& zte Id8di stsE, o
oldA E o] st o R HEIlET G FAATLE Tl Y BEA.
o A A
g o] YAer Hg

7] & & of
2 e JSAY 49 B4 ASARA AMEEHE dEEdd f2A FEES fFadios ¥dsie o
Agho] A7 E oS gk g Eel e Aot
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gige] J§
& spaAfels HA]
e JAF7F A oF & FAY T sz, A AAHCR o5 Aty AT Ndel gk ApEo] FAbH
a gl Ao, s-Eluebe] A9, 1983 o= F=mdle] ApgRl T oAl 199 Ao sA A7k o 1079
oj/ol Xwksar, of 6uky ol o] Apstal Qlvh. o] E ko] f A A=A EE FA, Ao, Fst
24, 4= 2 Ve @40A4E0] dod, 2 5 o] vdste] AgAle] o] of Rt ofuzt A
ahi F-9lell mhet A sAe] a3 Z47] vEn

A AHEEE FUARE D2AA EE WA B B AR, E5EY GE 2 AAF foe
oFE 5ol Qovl, o F FAL, Ea, WA 5L o §F FUAE VAN A= ezt ok FHea
A 5 Ya ga, ¢ o AANA Ra) & AEER oh

5

ayol Avlait ol 45 ol it WehAsh WAAe] e AL Ay A5l
WA At olal QHAEe] Abde] Qold o] Aol F7hEE BAMLF(ROS, reactive
oxygen species)eo] MIES] AMES F7RA7IE 71AE wiANskal QAvk(Schumacker PT, Cancer Cell 10(3):
ppl75-6, 2006; Cabello CM, Bair WB, 3rd and Wondrak GT, Curr. Opin. Investig. Drugs 8(12): ppl022-37,
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2007). ROSE 2EA7I= 285 ohe dAtsl aase LIV GARIE AFEEEl dd AddE 25T
A Hes 7o dds T vz Jd4Ha v A E= o] Fd P (malignant phenotype) S 71871 8l
A B duAE dar sy utel AdAEe] v v S7he thAHE (metabolic rate)E FA8HH, o]

’ hl
AFsh @ (antioxidant protein)e] WL SI7FAA olEstal = AEHIE fASkL Aok wEbA,

o
AL FAE R theke] ROS7 WAStE=T], AbslAd AE# ~(oxidative stress)ol] =% AL Ar)y] Y 3

el aiksh
A2l (antioxidant system)= AFAIA ROSHS FIAZIA HH, AEAANEE A2o] dils duwld
A

(antioxidant protein)® W&E F7HAA ol &S & F Jou, Az Agde FHAS
(transformation) ¥78ellA oln] As] wao] FriEo] glojx HHE F7HAA Wolste 71Ho] A& &
b 4= glo] AAAE] v 4 o 2o 2ksld &) (oxidative damage)S Wo} AEAFHA(cell death)o]
"o, o]¥l A o] &3 gAlxe] kst @A (antioxidant protein) ] 7]b A gl dv 2HES AY
st AlEZ2HE ROS Aol F7hE L, S7FE ROSOl o8] Mol Aldo] fiEHE HAES F&te g

slobAl 2 syl ¢33k AU Fa8E Atk (Wu XJ and Hua X, Cancer Biol. Ther. 6(5): pp646-7, 2007;
Fotsis T, Zhang Y, Pepper MS, Adlercreutz H, Montesano R, Nawroth PP and Schweigerer L, WNature
368(6468): pp237-9, 1994).

A2 Eo], 2-mEA | AE U] (2-methoxyestradiol, 2-ME)+& thekglh <kshxlo] thsle] A 14 &
24 NEEo] A Fola, B-dHdod o]AhE] Aol E(B-phenylethyl isothiocyanate): ¥ YEAlol] oj
Sk A 1do] Jal FolH, dAE ETSA|=(Arsenic trioxide, As203)9] Aol w= FDA 591& wol A
3-ZAHCephalon) 7} Eg] A5 2= (Trisenox) Bh AFW o2 WEW Zhato] ojw] HwE il 9le F3olw, 2-ME=
FH A= t] AR e o] ~(Superoxide dismutase)E & AISFe] ¥ Alo]= 2ht]Z(superoxide anion)S X &
gk ROS 715 &3 WA AE(leukemia cells)e] AXFAHapoptosis)E =3 GAEE AEA o= A ]
7 4 At} (Huang P, Feng L, Oldham EA, Keating MJ and Plunkett W, Nature 407(6802): pp390-5, 2000).
3 vk U= A WM™ A|E (chronic lymphocytic leukemia cell)(Zhou Y, Hileman EO, Plunkett W,

Keating MJ and Huang P, Blood 101(10): pp4098-104, 2003), -G <F(breast cancer) AEZQ] A¥E ApES o
© 71 (Cicek M, Iwaniec UT, Goblirsch MJ, Vrabel A, Ruan M, Clohisy DR, Turner RR and Oursler MJ,
Cancer Res. 67(21): ppl0106-11, 2007) A HM < (prostate cancer)ellA WARA T2 (radiosensitivity)=
7MY B aE 3tk (Casarez EV, Dunlap-Brown ME, Conaway MR and Amorino GP, Cancer Res. 67(17):
pp3316-24, 2007).

Abe] kst aA4AE oA FHEZAlF 54 (peroxiredoxin, Prx)< ROSO €9 0,5 A|As= <&

S 3= HZ Aol Z(peroxidase) 241, 6372 ©]3 (isoform)o] EA3HH o5 AXY Ao EE HFEA
2, nEZcgol, 3, H2AZ(peroxisome), AXA (endoplasmic reticulum))el &A%t} (Rhee SG, Kang
SW, Jeong W, Chang TS, Yang KS and Woo HA, Curr. Opin. Cell Biol. 17(2): ppl83-9, 2005).

Az g F7e o 2Aed AlZolA 2] Prx ol@ (isoform) &2 E o] S7hgol AT
AES ¢ g2 Az 98 BuHdt. 5, Prx 19 @&e] #f9<(Noh DY, Ahn SJ, Lee RA, Kim
SW, Park IA and Chae HZ, Anticancer Res. 21(3B): pp2085-90, 2001), 7/7}44<(oral/thyroid cancer)
(Yanagawa T, Ishikawa T, Ishii T, Tabuchi K, Iwasa S, Bannai S, Omura K, Suzuki H and Yoshida H,
Cancer Lett. 145(1-2): ppl27-32, 1999; Yanagawa T, Iwasa S, Ishii T, Tabuchi K, Yusa H, Onizawa K,
Omura K, Harada H, Suzuki H and Yoshida H, Cancer Lett. 156(1): pp27-35, 2000), A @A (Park SY, Yu
X, Ip C, Mohler JL, Bogner PN and Park YM, Cancer Res. 67(19): pp9294-303, 2007), ¥ $¢+(Chang JW, Jeon
HB, Lee JH, Yoo JS, Chun JS, Kim JH and Yoo YJ, Biochem. Biophys. Res. Commun. 289(2): pp507-12, 200
DelA 7k,

75+ 5 (Neumann CA, Krause DS, Carman CV, Das S, Dubey DP, Abraham JL, Bronson RT, Fujiwara Y,
Orkin SH and Van Etten RA, Nature 424(6948): pp561-5, 2003)-> Prx I FdAE == ok-(knockout) A7 W}
§-2=9] wio} Aol (embryonic fibroblast)7} A7l Zel Hlgte] F2&%7F Aste AAE Hil, Aol
£ Prx Io] &% AAA(tumor suppressor)¥d Zolgtir AZbstgl ok, wub 59 257 (Neumann CA and Fang Q,
Current Opinion in Pharmacology 7(4): pp375-380, 2007)& E3dle], tEASl FTF A A p53 Al
ds S7HAI7IE AZANE S FE3HAN Prx 19 HEE F7HA7IH AZAES dor7l=AY 8y AHE
AAA 7= A7 YERE 3R Hol Prx [ A AHEE TAA7IE L0.E AAANZIE 7158 &
[e)

TF AAA (tumor preventor)= ZH&-Fral sjAskqlar, ofb&2] Prx 19 Z4As= Al /ids A4 A

tlo
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T 528 E (novel target)d= A|AISFL A).

AAZ M EAA Prx 19 HdS JAIA71E AU (intestinal cancer)(Zhang B, Wang Y, Liu K,
Yang X, Song M and Bai Y, Biochem. Pharmacol. 75(3): pp660-7, 2008), ¥ <}(Chen MF, Keng PC, Shau H, Wu
CT, Hu YC, Liao SK and Chen WC, [Int. J. Radiat. Oncol. Biol. Phys. 64(2): pp581-91, 2006)°l|A] A|3L<]
SAEE7E =9 A AL ARG digh WIZEer S7FsE. Prx 9 Mgk AlEAe] EAlsE Prxdl Prx 119 2ad
o] Z7tE™ WARA o] zFFeol thEk M| EALES] A FtH(Wang T, Tamae D, LeBon T, Shively JE, Yen Y and Li
JI, Cancer Res. 65(22): ppl0338-46, 2005).

Boutm 5o Z29% A A (tumor preventor)® FE3laL Q= Prx 19 FA AefAS dZFsla, o2 oA
e AR QWA BEAR AEets AFE J8ste], B ayS gAsA FHA

oA JETH
A7 BERE @A) deted, B AW Prx [ 46 ik AEs A &4S vehdlE, s gukd (1)
T2E ZE JaEdA 3%E, 1 o)8A E ole I HoR HErted S FEHELRE FReE 4
3ko] A8 9 ours 3t o 24 ES AT

384 1
p
@m N
X‘x
Q
247 Aol A
P= dd7] e A4 59 WA 6ddkeH;

Q= T4, B=EFAY], 24 94x, HER7], C1 WX 3 Ax<Z7], €1 WA 3 Ax &FA17], C1 U
A 3 Ag ¢4 AE7] E C1 WA 3 AL zeHar|2 F48 Fo25E Agd sk o]ide] X371z
Hd7), #ldolwly] wx ~¥]A 7] (styrene)©]t}.

A7) dwra (1ol &8l dgET Tol vEdsr2E PE ddr] e 9871 3A%E & XE AEY
(C=0) E= AEI7)(S0)9 SEHET: Qe F297, 2 47, WEA7], dEA7], @ A= 2 74
¥ wogRE AYy sy oo IR XgE Hdr], wdolvly] i AW gEdto|t).

271 dukal (Dol &3tk sgEw Fol 7H vigA e ggERE ek 2o SREE,

(1) (B)-1-(4-(R] sl d-4-L e g g P-1Y)-3-(2-F 2 29d) T2 Z-2-d-1-2{(E)-1-(4-(bipheny | -4-

ylmethyl)piperidin-1yl)-3-(2-chlorophenyl)prop-2-en-1-one; C52; Catalog No. CGX-10716804),

(2) [4-([1,1'-vAd]-4-dHe)-1-9Hadd](3,5-tv)F 229 d)-m e} ={4-([1,1'-biphenyl ]-4-y] methyl)-
1-piperidinyl](3,5-dichlorophenyl)-methanone; C53; Catalog No.CGX-10716746),

(3) [4-(v]ed ]-4-dmd)-1-(2-S 22944 2 d)-9] 7| 2] d{4-(bipheny1]-4-y1 methyl)-1-(2-
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chlorophenylsulfonyl)-piperidine; C54; Catalog No.CGX-10716998),

(4) N-(3-o}AdHd)-4-(R]H d-4-Ld v &) 3] ] d-1-7} 2 BA] ={N-(3-acetyl )-4-(biphenyl-4-yl
methyl)piperidine-1-carboxamide; C55; Catalog No.CGX-10717147),

(5) 4-(A) H d-4-D v & )-N-(4-v| EA) 1 D) 9] o 2| H-1-7} 25 A ) = {4~ (bipheny | -4~y methyl)-N-(4-
methoxyphenyl )piperidine-1-carboxamide; C56; Catalog No.CGX-10717144),

(6) 4-(A) H d-4-D v & )-N-(3-v| EA) A D) 3] o 2| H-1-7} 25 A ) = {4~ (bipheny 1 -4~y methyl)-N-(3-
methoxyphenyl )piperidine-1-carboxamide; C57; Catalog No.CGX-10717141),

(7) 4-(1H-3] E-1-4) M2 ) -N-(4- EA H D) 3] 3 ) D -1-FF 2 EA]| ={ (4-(1H-pyrrol-1-y1 )benzyl )-N- (4~
ethoxyphenyl)piperidine-1-carboxamide; C58; Catalog No.CGX-10717125),

(8) 4-(1H-3] &-1-) M2 )-N-(3-otA B ) 3] #H ) D -1-FF 2 EA]| = { (4-(1H-pyrrol-1-y1 )benzyl )-N-(3-
acetylphenyl)piperidine-1-carboxamide; C59; Catalog No.CGX-10717124) %

(9) (B)-1-(4-1H-¥ &-1-9)2) g H 2| 9-19)-3-(2-F 2 29| d) T2 L-2-2-1-&(E)-1-(4-1H-pyrrol-1-
y1)benzyl)piperidinle-1yl)-3-(2-chlorophenyl )prop-2-en-1-one; C80; Catalog No.CGX-10716786)S & 4 <l
=

A7l FEA (12 ZA 5=

Cowougel 3eEe 9 Aere
S87b5 9 2 guiSEE AxE &

Tﬁ
2
>
ol
o
o
r o
o
e
=
=
i)
12
o
)
(o
fr

Qomt ofstdon 5875 felik(iree acid)ol ola] BT ARARe] GgaTh 2k HARL B
Aol W, oE EW HYRS el A 28] gAY, of AL FEAY 7] &vl, 4 =9 viw
&, e, ohE EE ohEUEAS AAgdtel AANAN Az F BF] BFF U B Fo| 4wt
FmE (o), FelF RudPelH2)S AAsta ololA] BY] EFES FWAAN AxAAY, EE A
4L F AL 5 At

of W, FUMORE FIIE TN AT £ QJov], FrACRE G, Qb B4, A, T4
3 5 oa FNeRE WUEEL, pEFALEN, oMIEN, EfBToRoEN,

. N

b, dE Qi maleic acid), =A1%F, SAHE, Az, E
(propionic acid), TG4 citric acid), ZAF (lactic acid), =
acid), A=gF&4, =584, SFEE22 glutaric acid), =5FF

Fz B FHEA vapd sk, =2 olo] 9 YAk hydro iodic acid)

ZE}
g Z2H(glycollic acid), =FT4Hgluconic
E2F(glucuronic acid), OFfATZELE ofx

R L

ol

TS, AVIE AMEEte] gt o g LIS H59S e 7 dn. €EE 5% By dEYE 3592,
AE W IFES FHFo| A7y F& FAE v LYETS FARE & Fo gdista, bgs 3}
FEAS ARt & AJAs FH, ARAA derh. o] W, FHUoEZAE 53 YEHF, TF EE ZEUS
Azsh= Blo] AoRd Ajtel, wgF ol tjgshe 29 4EE 55 B ¢AYE 595 A9 o4
(d, 22&)7 g AlA d=t

710l ARk (1)e] x5 Ze g dA sgHEe] Ao R F8Utse e, g ANHA Fe g
ARk (1)9 F25 7zt o gdA e AT 5 s A £E 971479 48 293t o8 &
W, ofAo R F8Itee doRE JEFAV| YEF, ZH 2 ZF dol 2T, ofv|wr|e] Vg oF}
Ao 3 g7tee foRe JERHFEutolE A, A SRS, QN A AR, olFA Q1KY of
AEOE, SAIUOE, AEHCE, EBFEEHE, FHE, vy oE, wWedxyolE(HAE) & p-F
FALEYE(EAHCE) o] lom, FdANA L do] AxgHolv AMxAAde Tt AxdE F
ATt

WSk, 719 ARk (1)9] F2E zZke AHlgdA SES oA SAS 7HHEE dold AL ol dEA
FE= EAT 5 dom, dukd (1)9 F+x5 2t IAHd sgEe] BE #3 ojddA 2 R & S
JA o] dHA 2 o5 EFEL B Uy WE o E3HE Aoz ). B i gAnA, sy o)A
of AL o= A P, st o]t FE YA olHA HE EE ol EFES S§EE XS, T4
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=
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B oo ofst 2HBE 7, vhes, M, A7 So| TRER BFd JRE Fol® £ du, Folo ne
WHe dgE 4 gud, 9% BW, 47, 4% E: o9, 2%, 98, 430 4% =t Hgw

a7
A7)l Gt wpel o], B wh e WS A Y S Al (peroxiredoxin, Prx) 4 JAlACl A EdA IJFTES A
Fataz sk AoR B dhiel I dA SFES FEAROR e ) 2AELS FSAEEA 84 F
7hR 710 FAEFe] A5 P diS fg AR o] 8Tl Eltt.
2 AAE He TAF e
o= 2

o, B WL a7l dAsel FH AeA A@aaA B @, 7] e, Axd 2 83
Be s A8 AQ W, ¥ owge] Wizt ol o8 AsEE e ohd.

e 1. A & 7]7]

Al Axtslol=dlo]E o4 RE H(Ammonium iron(11) sulfate hexahydrate), ¥Z &2 4F(perchloric
acid), AFoldlEs Q@A (xylenol orange) 5 AlZnp-d=] XA Sigma-Aldrich, Brooklyn, NY, USA)=ZX4-E]
T, At HGGEAE] A4 AEE oivE|zt el AA  ZFHAM(American Type Culture
Collection, Manassas, VA, USA)eZHE Fdstdtt. 5-(H 6-)azz2dE-2 7 -tfZF2slo]=2ZF4A
tjolAl el o] E(5-(and 6-)chloromethyl-2" ,7° -dichlorodihydrofluorescein diacetate, CM-H,DCFDA), X~ 23|t]
$olet]= (propidiumiodide, PI), EHAI/EDTA (trypsin/EDTA) E&-g&d S& AW EZAA (Invitrogen,
Carlsbad, CA, USA)e2XE st ofdlAl-V-ZF 0~ AMI|E(Annexin-V-Fluos staining kit, Cat.
No. 11-988-549-001)& =4 o]ZFgto]= Alo]A A Roche Applied Science, Penzberg, Germany)ZH-EH T3}
ATH.

AAA 1. ANE3=E

2 A AR St EE S, (1) (B)-1-(4-(Hsd-4-die) I g d-1¢)-3-(2-E2 29 d) 222 -2-
l-1-2{(E)-1-(4-(biphenyl-4-ylmethyl )piper idin-1yl)-3-(2-chlorophenyl )prop-2-en-1-one; C52; Catalog
No.CGX-10716804),  (2)  [4-([1,1'-H]#d]-4-dw&)-1-9 DA ](3,5-v 2= d)-meh={4-([1,1"-
biphenyl]-4-yl methyl)-1-piperidinyl](3,5-dichlorophenyl)-methanone; C53; Catalog No.CGX-10716746),
(3) [4-(A] D |4-d W E)-1-(2-2 229 dd £ d)-3]F 2] {4~ (bipheny] -4~y methyl)-1-(2-
chlorophenylsulfonyl)-piperidine; C54; Catalog No.CGX-10716998), (4)
N-(3-otA e #H D) -4-(H] A d-4-d &) v] #| 2] D - 1-F} 2 EAL] ={N-(3-acetyl ) -4-(biphenyl-4-yl
methyl)piperidine-1-carboxamide; C55; Catalog No.CGX-10717147),(5) 4-(¥]¥d-4-LmE)-N-(4-H=A] 5
DI H ] A-1-F 2 EA] ={4~(biphenyl-4-y] methyl)-N-(4-methoxyphenyl)piperidine-1-carboxamide; C56;
Catalog No.CGX-10717144),(6) 4-(M]3d-4-Lwe)-N-(3-H|SA| # D) I | 2] D -1-7} 2 &A1 ={4-(bipheny| -4~
vl methyl)-N-(3-methoxyphenyl)piperidine-1-carboxamide; C57; Catalog No.CGX-10717141), (7) 4-(1H-3|&-
1-) ¥l -N-(4-el 5 A 3 D) I 7 2] D -1-7F 2 F A ={ (4-(1H-pyrrol-1-y1)benzyl)-N-(4-
ethoxypheny!)piperidine-1-carboxamide; C58; Catalog No.CGX-10717125), (8) 4-(1H-¥ZE-1-<)wld)-N-
(3-otAE A ) I D -1-FF 2 EA] ={ (4-(1H-pyrrol-1-y1 )benzyl )-N-(3-acetylphenyl )piper idine-1-
carboxamide; C€59; Catalog No.CGX-10717124) = (9) (E)-1-(4-1H-FZ-1-H)¥ )9 d-19)-3-(2-F 2 &
Hd)Z 2 3x-2-¢1-1-2(E)-1-(4-1H-pyrrol-1-yl)benzyl )piperidinle-1yl)-3-(2-chlorophenyl ) prop—-2-en-1-
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one; C80; Catalog No.CGX-10716786)-> AMRI Direct A} (Albany, NY, USA)ZHE F+¢3k 25,0000 719 3}3E
2 o]Folzl glo|B |2 E MEste] sl7] A AR AFESH7] f18te] 1 mg/ml v EE EOE A
TYe  4-(1H-9 E-1-d) A )-N-B-olA g =) Al g d-1-FF 2 HA = (4-(1H-pyrrol-1-y1)benzyl)-N-(3-
acetylphenyl)piperidine-1-carboxamide)< 10 mM ¥%2 z}z} fugddZxlo]l= (dimethylsulfoxide; DMSO)ell
=2l 2% (stock) §NoR 96-U ZHo|Eo] 80T &&& FAst HASE.

/KEI

oo

o 1. 2385 A AHE(High through-put screening (HTS))

AMA A" YA AH oA (Liquid handling workstation, Beckmann Coulter Co.)S ©]83}le] AMRI ©f
oldl A2 KE] 91k 25,000719] SEER o|Foix gholrd el diste] AlFd W A¥(in vitro)ellA Prx

1o #4e A% olAshs BAL w2 A bre 1 B4 SAWES S W52 AN

HISE 93 Prx 19 €A =xS YzdEoln= oluld UFIFYQE= FAH0|E(nicotineamide
adenine dinucleotide phosphate, NADPH)ollAl 23t #d&Ho] Bl #541(thioredoxin, Trx)Z L& 54l
B a4 (thioredoxin reductase, TrxR)ell ol 4AFslH Prxol A&4¥ o2 ALy = HYE o]&sle] A 59 W
H(Kim JA, Park S, Kim K, Rhee SG and Kang SW, Anal. Biochem. 338(2): pp216-23, 2005)%& o]-&3te] &
sHATH.

i o

el

A A o] &HE EHFY TrRe ARl Ay =i AH (selenocysteine)S a9

H3gk A BAEE AR HES] Fholu} Algke] gl 2 HE dojofrt 7] el HISe] gk Al
o = ar o] & ¥ (yeast)d] TrxRe A R-9o] AwwA]
< FAEL Q7] wiEel, olF el dFoR
Ak, wEA, EFFE Trxek TrxR oAl G5 Trx(yIrx) <t
skl HTS Alzxgloll A3ghsh Prx 19 &4 SAHWHE AT, Prx I,
el skl AT AAd AS AFEESATE.

PR = )
>0 on Y 1o

(LD S AT
o

2
ey
>
)
2

s

o
TrxR(yTrxR)& ]88 W<
zZ

vIrx, yIrxR 59 @9dS& 7

offt ofo b4
1o ofo s

85 ulLe W-&M(50 mM HepesNaOH buffer(pH 7.0), 1 mM EDTA, 0.9 uM Prx I, 1.5 uM yTrx, 0.8 uM yTrxR
o] 85 plel X3S 96-U ZelolE9 7t dof gl YolFa, of7]e] 5 ule $3E(HEFE 50 ug/ml) =
= fxsdo s guiel DNS0 5 uLe] NADPH(HZEE% 0.2 mDE 718t 285k Ao A wkgAZith. of 7)o
0, AARSS Fralr] 98kl 5 uLe H0,(HE5% 0.1 m)ZS 71k, 340 nmell A1 2] NADPHY] EH% ZAaZ
1585e ZYUEHH A, Prx 19 HZA do]Z=(peroxidase) &4 DMSOE 713 thzTtollA whs Az 3 3
&<t VERLE NADPH &30 Wst AEE 1000 =R 7]F 4o, A7) sgES sk A9 vehde

A=)
A o] wsks Wasgleh. dlolE= 2719 ARAE Faght Bl BEeAR FASITHGE 1 F2).
Z 1
5249 |Prx 1 4 (%)
Zw [100.00£1.89
(52 8.02%+1.40
(53 8.08%1.57
(54 9.99+1.46
C55 9.03£2.08
(56 11.56£2.58
C57 10.61+2.53
58 12.07£0.84
C59 10.04+2.30
80 9.42+1.07

ARAT, 7] ® 1] et wish o], sgEEdl diste] brx 1 B4 olAlolME FaAF A3, 9]
o BFBE] Prx 19 BAS o 806 o1 ANAIE Gt AL HAT & ANCH, oF FFBEY T
25 PHS A3, FEAQ HeTRE AU 982 AT & Yo
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HkS-oll = [,0,3S AA AHEFslE WHS Gay S5(Gay CA and Gebicki JM, Analytical Biochemistry

304(1): pp42-46, 2002)9] Aes WX o] A ksl oA o]H(ferrous oxidation in xylenol orange(FOX)
assay)S ©|-&3F3tT).

gefst o IREEE 7IsE A oo Al HISAA A3 Wy FAd3 7oA 30859t
9L A)71 100 ulLe] whEolo] 100 ule FOX AJek(22 mM #FdA&AF (perchloric acid), 50 uM AdE <
(xylenol orange), 50 uM 32 A|1d GEFH S (ferreous ammonium sulfate)S 41aL, AF2oA 1A]7F Wk
71 5 560 nmmollA EHE=E S5 A

Prx 19 HEAgo]= &AL DUSOE 7F3F g Foll A vHe & YEhvsE HO0, 5= WH3tE 100% S =
2 71 43, 4749 EEs uYddt sz 73

7

S E9o](SigmaPlot software)E o]g3sle] ztzhe) %)
SAtobA & TS A, FA44S 50% JA G

X* 2

=4 [1Cs (ud)

C52 20.70+3.30
€53 19.40+1.40
C54 9.99+11.10
€55 13.40£4.10
€56 10.80£5.60
€57 16.20£6.00
€58 14.80£6.00
€59 11.30+2.40
€80 13.70£3.00

T3 9/ EHEC] Prx [ @4e gk ICx(half-inhibitory concentration) #h< T-3t7] 91384
NADPH, yTrx, yIrxRZ o] Folxl & A|&8E o] §stal, wkgo Fol ol gl N0, F=E 540 mmoll A S48t
= FOX of Aol & o]&3at3itt.
A9A, 47 F 200 Jebd viel el g (52, €53, €549 IC#ke <F 20 uM A%, L o]
3}

A2 1015 M A== S4ES AT 5 U

Age 3. MES] AE T (cell viability) 57

10% $-el& A (fetal bovine serum; HyClone, Catalog No. SH30397.03)% 1% #HUA#-~E=Eujo]al
(penicillin-streptomycin; Hycolne, Catalog No. SV30010)E 3¥3+3t F-12 Nutrient Mixture Ham &§2bujx]
(JBI, Catalog No. LM010-03)& o]-&3te] 96-€ Zuo]EeA miFeh A549 Aol 3hghE 10 ulS 7keh § 48
AlZE Bt vkt wieke 9, ZF 100 ulLe] WIAIE EFE Zb Wl 10 ule] AxEFELE N (cell proliferation
reagent) WST-1(Roche Co., Catalog No. 11-644-807-001)5 H7}3F ¥ 37T, 5% CO,2A2 wid7]olA 4%+

ot Wk A AT, 650 nmollA] FFEE A5k )&t (background control)ell thak FFEE 450 nmoll A =4

stol = gkel AolE Fehalth. DMSOE 7HE iEwelAd dEhde FHEE 1000 AERR VI aha, 7t
FFEES M Aol A s vuEsith. volHe 3 diNE Ao@prHv] xEeAE %
AlSFATHGE 3 3Hx)
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¥ 3
24 | AE AEFET A3 %)
o= [100.00+4.66
52 100.67+8.33
53 110,93 +7.49
C54 112.45+3.30
€55 71.54+8.53"
€56 65.0140.55"
€57 78.77+0.37"
Co8 62.00+1.15"
€59 39.73+3.19"
C80 81.46+3.32
p<0.052 )zt HlEle] EAAoR FojAel o]} 9
g9 wAR
(EAAEE student f-testES A 8359 S)
¥ 4
2] A A At Al E MES
(%%E4SO nm %%EGSO nm)
o= 0 0.51+0.04
24 0.8340.02
48 1.5140.04
72 2.56+0.03
c59(10uM) |0 0.52+0.06
24 0.64+0.08
48 0.7840.02"
72 1.2440.13°
0,052 el Make] EALGCE FelH ok %S HA
S}
(EAAEE student t-testS AL39L)

APA, A7) 7 3 veRd wpel Fo] AAA ] vlske] Prx 9] Wdo] wWo] FkHEo] =
2 Bue a7 #¢ A9 (human lung adenocarcinoma)l A549 A|EQ] ZFAlo) 3k 97 &2 S g9l
ok ZHzte] EAE 10wl wEE A F, 48 Algto] A g F WST-1 o Alo] ¥ (Roche Co.) = AES] A&
g5 A48t 57 2 (055-C59)S Ag3tH Ao F2o] FolHor JAE= a7t i, €599
AR M 2adE Bl & A

Tk, A7) X 49 YERE vRel 2ol Al A As7E 7 gle 059 (10 uM FE)E A $ Al
Zrol gl whel el AS49 Mol AN aYES ARttt 24413 A /\]°ﬂ—‘2 frolAl a3 o
ERpA] QQkAIRE, 48AIZE o] Foll = AAo] AAEE &FUt Algte] AIHEd wel fojAHew FUMES I
T AT

olelgr A¥= C597F Prx 19 E4& AAAZ o= FAE oA AAEE= B0.E AAT F U= 5

o

2ol HA Astelo], Alzte] Aapdel wEh AlE W W0, FAF] A F7HE ] A2 AEeHS AANT]YI

U

Lo i o >£
(%o 32 [o
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AFe 4. AFU ROS =3
47 FFEEY] AEW ROS FS SHIY] Hste] 239 AEWES 3] CM-HLDCFDA As9 FA

EEF7](flow cytometry)E o]&3to] A¥S 4333} t) (Chang TS, Cho CS, Park S, Yu S, Kang SW and Rhee
SG, J. Biol. Chem. 279(40): pp41975-84,2004).

op

AXZE EYA/EDTA(trypsin 0.25%/EDTA 1 mDE AFEs] wlFEAlolA dwojdl = <akghks
(phosphate buffered saline, PBS)Z JAEAZ1ZE 270xgoll Al 3% F<¢F QA2 st AES thA] 1% FB
shetut, dAlEUl=s ¥35FA] ¥+ Dulbecco's minimal essential BJFu)=](JBI, Catalog No.LMOO1-10)<l|
Az & 270xgl2 3wt dAEEdurt dEgaAds v, Ax degddd 5 uMe] CM-H,DCFDA
(Invitrogen, Catalog No.C6827)Z 7}atar x}343ste], 37°C, 5% C0,Z719] vjF7|ol A 30% =¢F wkeA 7T, o
AE-S-S AA5H7] fl8te] 30 o] $2E 4T EASY. HAEE FFS FAE 47 (Becton Dickinson,
Catalog No.BDB013396-2)¢] FL-1 A4S &3 SA33ATE. 25,000 7He] A el A ROSel <&l Akslel CM-DCF
7F yetE ¥4 we) Hw7g(MFI, mean fluorescence intensity)< WinMDI AZE ]S o] &slo] F-3}aL H]
WaITE. ElolE= 3709 APAE FdghLBde] RELAR FAISUTHE 5 Fx).

A L )

o@ e &

x5
2] ZAIA|ZH(A]) ME U ROSO &
(CM-DCF] T &%)

DMSO 0 9.7740.31

48 8.64+0.30

72 14.69+1.30
59 (10uM) |0 9.74+0.06

48 30.90+3.29"

& 124.61+21.75"
p<0.05% tlZto] HlEle] EAH R o)Al 2ol 9SS WA
(EAAEE student t-testS AL39L)

AdAF, A7 & 5ol yebd mpep o], €590 g Ao AEeE A} Prx [ Asfel whE Al
Yl ROS o] F7tel 713k AAA FRleh Ay, €59 10 uME AMF|slar 48, 72 Alzte] AHREAS W AW
[e]

ROS o] dA3] F7lES A = Uit

Al 5. ALAEY 274
RocheAtell /] G933+ Annexin-V-Fluos kit(Roche co., 11 988 549 001)Wel]l = W] F3lo] A EE
PI 959t SAld fAste] FAE E4715 o] &3t MEAIES #4313tk (van Engeland M, Nieland LJ,
Ramaekers FC, Schutte B, Reutelingsperger CP. Cytometry. 31(1): pp 1-9, 1998).
AEES EFA 0.25%/EDTA 1 mME AF&3] iAol A wojifo] PBSOl @EMA]Z]aL, 27xgoll A 3859t
G EE Pt 1067H9] AEE 100 uLe] ¥Hg-AE8N (10 mM HEPES-NaOH, pH 7.4, 140 mM NaCl, 5 mM CaCl, =
11 988 549 001)¢} 1

12t F7hH Gae

Eshdl deAlZ]ar, 47]el 1 ug/ml oFAA-V-ZF 2 2~ (Annexin-V-Fluos; Roche co.
ug/ml PI & (Roche co., 11 988 549 001)E il #}F3te] Aol 15852t vk§
971 9JEiA 15+
o] FL-1¥ FL-3 Ad& &3 A

~

)
o
fru
rlr
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3
o
f
r_‘;‘_h
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e
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=2
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o
i
U
e ot
Ak
| mlo
£
X
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2
N

LS
Mg olgstel AEAEY Hug
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>
A
(
e
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=, AE el Eued AW (phosphatidyl serine)®] wFol F7bEo} of7lo] opual Vel Agte] A
7Y, Axee] £aom ste] AEUR PIL HUE AZEE Ade] dolyt Aow PASTh Hol
1= 3l ABAE BEREALY) RELAR BASNUTE 6 B2).

X6
[0106] A2 AHAZHAD AE AFE (%)
DMSO 0 3.86+0.12
48 3.9940.31
72 3.58+0.03
59 (10pM) o 3.1040.31
48 15.30+1.01"
72 91.6241.39"
p<0.05% diZtol] HEte] BAHoR oAl o]} e
% Tj/\]%l—
(EAAEE student t-testS AL L)
[0107] A Ay, A7) F 69 YElT vie} o], (599 o MlxEe] AEFH Aoyl AEANE 9%t AFIAE
a7 eke] MLE PIo opAV-EF s HASe] FAX BAVZ RHF A3, 50 10 WE A

1 B9 FAZ B
48, 72 Azbe] BAEYS W) AEAE] A4 FHES HAT & Ak
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