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Fpm A, 1 B Hd 4 1 e ke &3 me R ¥
3 4 (proliferation ) - &%z 4 it (differentiation ) cri 4 e 2 & > H ¢
WA F A ORTF] > T mreid ) (celleycle) EiTR K Z wmve -
(apoptosis ) i j= % %7 Boo §RA L h e o HsH 2 AR
e FF R U] o Blde AN AR S kg m e e L i ( promyelocytic
leukemia) z_ s # % A& (retinoic acid) ~ arsenic trioxide (As203) % - if 2.3
Wb imrieiim o b Mmie B > ¥R it 5 @ paclitaxel (Taxol®)
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T+ e AEENF 20 ?%‘r:}fgi’:n}%ﬁi 209 iyfﬁﬂjsh R Fla & e ow I
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(B )3 B RmE@E wie g » e fd ST 8o &5 (acute
myelocytic leukemia ; AML) ~ & & % %440 = T (chronic myelocytic leukemia ;
CML)~ & # = Mo » T (‘acute lymphoblastic leukemia ; ALL ) ~ & 1+ = z

(EARE A ( chronic lymphoblastic leukemia ; CLL ) -
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(1) FRS I EET R b A8 p e P IBRI#XFT DR
¢oo p M MRS AR A X Rt e 0 A J 0 BT R T 190 & i
REF R OB ARERFER LB p AP o BRE SR B
A S R R R AR B L e e R
#«:}Ef\%’ (human leucocyte antigen ; HLA) #p f+ & =dF p¥ 'ﬁ 50

(2) edfatinf 241 F i £ e e Sy mee > A& B DB ] R
BT IS T i A AR m e 0o d 3T B G B bt € 5 3 % Flen
¥ e o Flpt o F wie e T ARSI RERY - B B PRl T
oo 3 H B R FAH S LN e L e e PEE AR
Mg hIMR T R R A KR FRE I RFD ok HE
RETH 3SR B NG BB 0 £ R [ B okt
I Ed TREE

(3) M HinR @A Adpier P FEF el s £ T p AR
FR P penZE S H TR ] & 4

(a) #% ¥ % mre & (7 mbe & 1 > 4o ATRA (all trans retinoic acid ) & &_=

§ i = # (arsenictrioxide ; As20s) Ji&s * v ipsfie 6 BLm ¥ 260 s s i AF 9 %
Bt wreizeit > NERwe R (B= ) 80.

(b) B 5% wre i d ¢hi& 7 > b|4e Ara-C (1-B-d-arabinofuranosylcytosine )



g~ DNA @ 3% = DNA & = & e d 3R fo e 7F 7 5 S P & 3¢ 39 (tubulin)

i
™

2 % $e vincristine » @ Bpimir ik (T A B 2 ME FE o Mo e

"o

(c) #H M Mpimie 8 (7w k= > b|4c L-asparaginase it » f2 5 1 =
Mv w fpimre 4 £ A7 ch asparagine @ ¥R w2 = daunorubicin it ﬂaTﬁ »
DNA ~ 4] DNA %_& fi= (DNA polymerase ) ¥2 RNA & & fix ( RNA polymerase ) »
"R Frdlip i & 4pps I (topoisomerase Il ) @ i = DNA %72 5% wmre A= 12
“,$ e it e oh > ATRA &2 As,O3+ € 7% ib caspase > H 3R wm¥e k-
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2R R Tl A B Fﬂif‘pﬁ1415o}§p‘wa% fe it w4 B A
Ao gy > Pl F R EFFnp o> QR0 R F e B et B ln e i

g oo

w3 e k7 ‘«‘Uﬁ Wi Y- Tl HBRIT - e s B i
WA 0 - E A E T SRR (1) Gl pFp (firstgap phase) E 4w
o BIpEY > X B E A Fw A RNA s o G1 2 8 Edrdlimre iz » SH
& & e 4 2L (checkpoint) » =~ F-*T4| 8L (restriction point) » ¥ - % w2 iF
#p e 2 i ok 2 (2) S pr (synthesis phase) * 2. 5 DNA & = &) - (3)
G2 P (second gap phase) Hi&» MEp et o % 39 B2 RNAHE =
HoC2Ys F-whE e FRFF A FHRAEIE BTG A H
B o (4) M prgp (mitosis phase) 5 7 sia I > fwre o S o & a0

(prophase ) ~ * #F (metaphase) ~ 5 #f (anaphase ) ~ % #f (telophase) % =

B pEgp o

Bk o e Y b S B E e R AT L GO o Fmie 3 £



WEAR S BFENGOH T A > TP EALEF e B drk
Iy i lz REFLSL > L XEr 155562 -M gimvE
FH BB MP e X £37AT R T RENT - Bl i A
GO - GO~ Fimeitf@a tahE BIFE > Ao BRFE > AT Ty
2IRAOAFRE > B AR - AT AR NA T we P LT %

KB -

i FHEF Y > F ot AF R N w2 DNA X4 0 e £ SRR
EFEE (1) ekl ¢ iz > DNA € Gz 4F (repair)> — = B4 = & >
e g T - B MY A Rk o (2) Fme A2 B e
PP B GlIHL G228 »» P b3 SH - b GlEN I G D
DNA #5458 % & G2 ¥ ¥ 4§ 4 Kaehd & B4 3> F fw e &% g 48 pF

PREmE E A e S R fLwe ks o

A TP E - AR ER FEAL R FAL s Y F
F—v B (cyclin) ~ dF#p % & #f 1 pcpF (cyclin-dependent kinases ; CDKs ) % i #p
% & AF M peps P4 39 (cyclin-dependent kinase inhibitor ; CKls) = + #g ( ]

= ) 18-21 o

CDK &_serine/threonine 3-v jprfis > H s pF 7 B 5 E1 0 R &

Ik

FREALBE 2. AR NEHFEE AR DCOK R E > X2 FHF A



EUEFmr e kY A B> pl4et G1 P Y B > cyclin D 87 CDK4 ~ CDK6 %

B>
G

t¢ » ¥ i&- g =+ Rb (retinoblastoma) F-v B ermiphic > ¢ E2F (- f&
HarF ) fod ok > E2F s i - w2 DNA 47 WAp b i B4 TR
WU mre it SPEEH ;A e Gl B ents B oyclinE ¢ < £ 4o 0 3 27 CDK2
FE "f ToRg e 0 SPEEH > W e DNAAF RS I AEF M oo B
Sprdpis >cyclin E =iy %2 > CDK2 £ 22 cyclin A% & - 5 & &~ G2IMpFEp >

cyclinA 22 cyclinB ¢ £2 Cdc2 (CDK1) % & » &7 Sha Heangis o

gt ¢b » CDKlcyclin eh7& 1+ ¢ 4% CKI #rdr4] » CKls i 2 s it & 5 & =+
# 0 (1) INKfamily : & 35 p16 ~p15~p18 ~ p19 > 2 & F 55 M3 Fr4] CDK4 -
CDK6 v cyclinD % & = (2) Kip/Cip family : & 3= p21 ~ p27 ~ p57 > ¢ 2 CDK/cyclin
complex 5 & {8 € 2 & 3 iE 4k o p21 2 p27 T Biry lwie ih e & TR o ¥ G

2GR At AR R R LG R e i) iRiF B0

73 Hm G2M 3 2 sl ALy v d G2 prip g » M prsh o JE
Tyr-14 22 Tyr-15 ¢ 3 gipa it Cdc2/CDK1 £ cyclin B 3 & » & {8 fmPz i » & 2 8
3o it w3 & cyclin BICDKT /& 4 end-v B ¢ 452 mifik i ehd-v  Cdc25C > =
g b & R @ 3% Cde25C et 53— B Chk1/2~14-3-3 ¥ Cdc2/CDK1 & pk it e
-0 F Weel &2 MytKinase % o pt ¢ » CDK e v 4e p21 22 pbd3 7 3>/

Fiwvaaitd (Bz)R-3F 5753 M§ wme x5 DNA-damaging agents



(Arst 2B 54 ) 2% 1 B AR v % & 20 Z 4 vineristine ~ paclitaxel i d2 pF
fore E P € AP A G2IM Hp 5 gt pF Cde2/CDKT e (i F 38 & mve =
d & & 4 > b4 Y caspase-9 & Bel-2 e B AL 1Y 0 @ i endmie iR (TR
= o F]P » Cdc2/CDK1 e Pt imie i@ T A S me k- LY £ &

413233 o

P e drp 3F 5 F-9 Fppe (portein kinases) /&4 crea R I ¥ e iF
Hp 2 mre k- BT eniE 7 o )4 cyclic AMP-dependent protein kinase (PKA) ~
protein kinase B (PKB) - protein kinase C (PKC) -~ tyrosine kinases = MAPK
( mitogen-activated protein kinase ) 2% - £ H §_ p42/44 (extracellular signal
regulated kinase ; ERK) ~ p38/MAPK {= JNK/SAPK (c-Jun N-terminal kinase/stress
activated protein kinase ) % o o »Migit Fou HEEE S M2 st R e g 2
vk 23k Bae i frdlwe TP FF - FES e k- B A

ER R



S & w2 4

bmve k= L 43R+ - g5 = (programmed cell death ; PCD) > H
Fe it o4 e g d Bk b (chromatin condensation ) ~ s +%
P DNAZ 2 (DNA fragmentation ) =} = %185 bperf |- 48 ~ fm¥e H 454 i3 =
/= -] %8 (apoptotic body ) & - fwm¥e %4 m ek fiek ik ( phosphatidylserine ;
PS) ¢ d wmremip i 1 e ifehip s ¥ 8 Evfimre 2 R K mre
(dendritic cell) ¢ s B8 & (Blw ) B ¥t Brimie § o 0w
% (cytokines) +4winterleukin-10 ~ TGF-B (tumor growth factor-B) #r#1% £ & & -
A= w g ¥ 4% Annexin V-FITC/PI g 2 i3 3538 o f8 ehmh Py fip SkO0RAL » 12
T AL F e s k= e o me o ¥ (S mre o crDNA € AL
#Ip *» fx (endonuclease ) % fZ= 7 I i #ic¥) 5 180~220 bpsia 3 %7 > L FAIR %
¥ A% DNAT Ao » 8GR 1+ & R4k Ble# (DNA ladder) %y &% 5
fre Jp = iR & ) DNA K =4 5 B 4 2o B ok 58 %] 0 T TUNEL
( terminal deoxynucleotidyl transferase-mediated dUTP nick end-labeling ) assay 38  p*
‘b ¥ % DNAH ;2 (hypoploidy analysis ) 4 7. m% %DNAZ £ 2. 7 & » ™1 2
£ &= e orik st 5] o b it Annexin V-FITC/PIEE 4 5 ~ TUNEL assay ~ DNA
b A Sl e N ELAE AR K
dnfe k= X TR PR Y 0 3 428 ] frhomeostasis 2 tumorigenesis
B oo frind £ e k- £ i AR R R 3R] o SR
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PoawreEL SRACHBEEGT T ERFTERFESD A RS “,f °
PR A RA T w% k- ol LGRS TS A X8, - S S

= A R B8 B pk j© (death receptor pathway ) @ ¥ — #F & ARl @R T
(' mitochondrial/stress pathway ) i@ H L= (BT ) @ ixd 151 & wie k-
Bl F TR PR a3 BE

(1) A= 2 4 X %@ ¥k = v Fas/FasLin & @ H g2 /= 5 &) » % Fas ligand
(FasL) &P %% 6 39 HFas (CD95) % &1 » Wi T AFenx 489 3 3

v BFADD (Fas associating protein with death domain) % procaspase-8.5 & 2 =

=

DISC (death-inducing signaling complex ) i&m ;% i* procaspase-8 » /% it siicaspase-8

if 7% i H T pFahcaspase-3, -7 -6 F) @ B A km e k= 4042 0

(2) 5088 B VEE T > Bldo— B35 e = aen b (Aopsdpds bt s B S
pdAE) B rlwmeil mie TR MHWR 26T % FREAMER
*xApaf-1 (apoptosis protease-activating factor-1) ~ cytochrome ¢ ~ procaspase-9 -
procaspase-2-{-AlF (apoptosis-inducing factor ) % -+ % - % Apaf-1~ cytochrome c -

dATP 2 procaspase-9. & 2= /¥~ 4§ & %8 (apoptosome ) ?& - procaspase-9i )

= % b iy encaspase-9 » i@ 5 1Y T PFencaspase-3 ~ 7% 6@ & dmie k= 4346 o

Caspase ( cysteine aspartyl protease - cysteine dependent aspartate specific

protease ) v i F 11 2 E i g5 2 fF i (zymogen > pro-enzyme ) A; = 4F & TR A

2

dnfe oo § T2 Asp i Cr2 PR ETIS A a BTt 0 v g T

"



fmre N e @ B3 imre 5o = o Caspase ik H Ad T AR P e gt b
¥ oA w =8 (& - )44 (1)ICE 2% (the ICE subfamily of cytokine processors ) :
7 caspases-1~-4~-5~-11~-12~-13 814> B0 d R B3 L F ey B -

(2) ICH-1/Nedd-2 2% (the ICH-1/Nedd-2 subfamily of apoptotic initiators ) : 7
caspases-2 ~ -8 ~-9 2210 > H #4 5; 3 & f § /F 1 apoptoic executioners 14 34 {7
LEL

(3) Ced-3/CPP32 #2% (the Ced-3/CPP32 subfamily of apoptotic executioners ) :
7 caspase-3~-6 &7 3L L w i e f FRFwieH= > HRH T Hhike
4 poly(ADP-ribose)polymerase ( PARP ) ~ DNA-dependent protein kinase ( DNA-PK ) ---
& o i-%F caspase i #+ N-£prodomain #7& > i 4 &k N ehj-d T PARP-
PARP i & 8% 5 B X4 cnDNA~ A frime a5+ = T ffm - friadF A
F1Rg g T M 0§ PARP % caspase-3 4 f# > d i & 116 kDa 4% -k f# = 85 kDa
m % 4 R & e i® % o Caspase-3 » #- %] f2 ICAD/DFF45 ( inhibitor of
caspase-3-activated DNase ) # 3 H 4 % ¢ CAD/DFF40 ( caspase-activated
deoxyribonuclease )i: *t &t ICAD s & -i&m CAD ¥ # 4 T mre 5 p & % DNA

% % % 180—200bp & B e ¥ %7 -

Caspase £ 7 trhpice 45 1 (1) & 5 ¥ - miglbenpie i o & - 4>
Ay xS H oA A e R 0 4o caspase8 H E i 5
(P20/P10) > # = & 3w Frenie® 2% I E_Asp 2 Cyenibrsdet 5 (2) & 5

12



pE it 4pa P = ge 45 (3) B 3 4p 0 enigiit IR (catalytic site) » &

1% 7 7 active site cysteine 7 & 17 QACXG sequence50 o

",lrt 7 caspase’t o Bel-l2 7% E A Frime k- (A E & enF] 35165 o Bol-24
A Bl kT B mLA I RECF RS - RREA T
( proto-oncogene ) » ¢ Frf|Bim®e 5 = » H Ik twie Bt £ o Bol-2 525 B AP
s AW 4Cxy i 7z 7 Bk % % (hydrophobic domain) > & H % 75 &3t fw
fe Mgl ve B b o Bel-2 7 2% & 7 BH (Bcl-2 homology ) domain » 4 % % BH1 ~
BH2 ~ BH3 ~BH4 o pt & ik sy f2 A 25 < 47 1 (1) Wiklwmre = hg-v B
(pro-apoptotic) » & 4% Bax ~ Bak ~ Bad ~ Bid ~ Bk % Bcl-Xs¥ ; + 3813 2t im¥e
Fo- LRI AR ¢ e I wment o (2) Frflinre
= ¢ F (anti-apoptotic) » & 4%£Bcl-2 ~ Bel-Xu ~ Bel-w# 5 + 3873 fsfe g - >
PRSP o A e S MM AT FIEE o B RGeS R TR
H) &= Fev %‘rﬂ’ s Pld-im e gl B K 2 mPE 3 s Z?oBH4"\‘}§K?T#
Bprflimie = Fd [ O(HS ) 68
Bol-2 7% F-v F gyt B € A = A %4 (dimerization ) » &) 4-Bcl-2 2
Bol-Xiie 22 Bax st Bak?) = 4f & %8 o Bcl-2% Bel-XL & F#r4] % = hjd—v B € foizt
F SR el sym2_Bax2 Bakid & 0 F@ Frg|imre k= a4 @3 o 2 Bcl-2/Bax

Bel-X./Bak?) = 47 & %8P > € ﬁ,ﬁBaxz‘ Bak#734 % cri7 = 2 4 > @ E R wmie 3

13



EX A (Bl ) e Bel-2 p2E 2 kA chx £ (mitochondrial integrity ) > &
BaxfrBak 3-v B AL e 31| ¥ 1t 2 = A48 € 34 % MMP ('mitochondrial membrance
permeabilization) > 7 &t £ %1% (1) A & & £3Ajachannel ; & (2) %M}
Z2_channel/& 1+ -

HUA = 4> B s BHsonlyz Bol-2 2% 3% T d R £ 1w
BT f TR AR IT o § BHaonlyd-e FALE M o H A
¥ frBel-22 #5502 -0 B2 # i o M@ BHs-only3-v F ¢ {rBax-lked-v F €
ks b A, A3t (pore) o EHERMMP » i@ 8k s 8w M

(intermembrane space ) 2. Apaf-1 ~ cytochrome ¢ ~ procaspase-9 ~ procaspase-24v

AIF (apoptosis-inducing factor) % 3-v B ¢ A3 1 e B - & H3d = R

Ik

7-F > (mitochondrial transmembrane potential ; MTP) «H™ "% m 4 4 < £ § L
g d & (reactive oxygen species ; ROS) » # 14 gx#» — & 7caspasessfu& it @ /&

= 51,6973 o
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I8 LRBFESAL

375 cIfl u/% T ke R % (invitro) ZEEFERF L 22 B
b S 2 B R R % (invivo) » R2EF ER e Ehaok i b
e R P LRI Ed FHmE s it i hiE T AR
W E BT > BREF(TVHEEEL ARFHPN EE 0D 4 PR 4

EpUR (P T - B R 2 TR A MBS TR

pae mag pE Pt e (DI BERASE ] RAL S 2z
)4 N-methyl-N-nitrosourea (MNU) = benzene ; (2) i * 2k F)4& 78 e i3
A 55 % e B ) 4e C/EBP-2 #1444 & 76;(3)SCID -] & ( Severe combined
immunodeficient mice ) 73 » x g w e HRA B L A 775 (4) Ut ff SRR S
(irradiation) > 24 E | A& 4 v o I 18 J(5) A1 kp ik-E R e lw
B pRgT M L BUREP o A RA D 0 oo 980 U e R Blena Ty lm e R
Frooo BMPR FAE P RAL Y B F o VA A QT RE D R #E LTS

RABE I rp e g4 258 A B Fpee i Ra 2 o

1996 # Dr. Glass % {|* %k p BALB/c -] R A& 4 s w2tk A20 (B
lymphoma of BALB/c origin ) » WEHI-3 ( myelomonocytic leukemia of BALB/c origin ) >
PU5-1R (' monocytic leukemia of BALB/c origin ) r2 ;i &+ 3%/ » BALB/c |- &l %8 p

S H A EBALBIC ) RA A & O Adplmie et 6-14 X (8 F IR A
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PR S PRI RO G 0 © ¥ ko P 4 ¢ iﬁa"’ﬁr-"’%ﬁ:f'f‘i?v m 3

0% 11+ & EE s Fwre o >t BALB/C | Blu g swrz 4k WEHI-3 5 - &4
it e fphmre o B e A g A s F Rt o dwfe $R HL-60 ~ U937 ~

K562 ~ KG-1 ‘m#z 4p iz o ‘& d 3% %% ATRA 2 1,25-Vitamin D3 &2 50 WEHI-3 m
#z 12 nitroblue tetrazolium ( NBT ) ~ naphthyl acetate esterase ( non specific esterase ) ~
mPe & o Fuh CD1b (Mac-1) % ¢ &2 2 PIBEFET A EHMmF A EH
At E g F G enB e e 8o Tt s 12 WEHI-3/BALB/C s s 4 Ho50 F i

— W EERT RN L R B2 I E 2
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44

58 FrHEE P

%ﬁd B S EERCE | I S LEDL N R LIS oF - F 1 IR A B E A ELE

Fpimee e 2 (5% 5 Zp R hGEF R FENLE R - B AH R

=i

SARPAGRE NI REARL AL

RS
AT

I

Er

P ATRE L iR ES o H KRV
Hi &4 (lead compounds) @ & & chiprd Jo o d ¥ B L Amd A1 2
= » B 3 chalcone i #1472 4 4 xanthohumol ; 2'4'6'4'-tetrahydroxy-3-

prenylchalcon % ¥ 4t 4R ¥ £ 4 #r 4w k4 £ hiTH o

0 oA PTER R B4 3 & = ek F benzyloxybenzaldehyde g 2 i 2 4 K 3
% irzchalcone sh.g 4 F % % .2-benzyloxybenzaldehyde (CCY1a) & 3 s |
R~ rAIMLPrEE Fen s BIvg P (i o SRR i~ drdf ¢ R
eI RNEE Y2 F R e i m e ARk R RenEd s YRR R Y
Hod o 3k CAMPeRE o gt I % 7 At fo R NADPH oxidase i |- %% X 5 R 8284
¥ oob ks g o IMLP #1343 a0+ »ZP%’ Pl o IR re T 4T AT R R N
te it d g AR COYladrdlo gt 17 % 7 iy el 4] £ 8 45 Frd|4m 4+ & if (Ca
channel ) 2 R $i 3 1% iF & 33 fo VRl chpd ik 1 i % (attenuation of tyrosine
phosphorylation ) 85 -
‘o CCY1a™ E R & 7 Frilod 973 Wehn ¢ T sinre (vascular

smooth muscle cell ) 3 2 ei®® 5 8% i1 L3 d $rd|Ras/MAPK:L & @ if

17



B & 32 4r 4| pd2/44AMAPK £975 1 ~cjun % c-fos MRNA# 4 3§ ~NF-kappaB %

AP-1:+DNA binding % {8 «

F] P AFT Y P A & B0 etk 2 WEHI-3 fn % i 78 «HBALB/c( MHC
iR ) s Ryl BUHESS 4R 3 - % 71 benzyloxybenzaldehyde ‘& H2 i7 4 ¥ 5
_7\::}_{;}1’7#: lT:"ﬂ’; IFQ” ’bﬁﬁ; m:I"j;P‘J‘ ﬁpﬂb g/: ﬂ ,,E_' »P% }%’H‘J}J?‘!"E\'E },!?,-"

BIC o0 B n A it W SRS 2 Y 2 0 -
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45 - 2 ~E

- F e

Fo8 FRMHERE
(1) £

Benzyloxybenzaldehyde 774 4= (17-34) d A #73R K 85 Sre e - 875 & = 3
% 4o Scheme 1 o f=B~it &4 112 (0.1 mole) /3 ** 150 mL = THF
(tetrahydrofuran) # > 4c » it & $ 13-16 (0.13 mole ) ~ & -kl ik 47 20 5 -
oK V4w 26 5o 0 e duie R 6 ) PF o zﬁ‘fi/}a‘fﬁi"f THF » -k 45
@ rok? oM EFFREAZEBF R A REFRERREIRE
%@%ﬁ%%@%oﬁﬁiﬁéﬁuﬁﬁé%ﬁﬁ%¢$@@,?@ﬂ
& 4 17-31- 7=B~ hydroxlamine hydrochloride( 0.04 mole ) £ _f.%ﬁ.‘riﬁp\ (0.06 mole )
R EX150mL e fEe o 4o~ it &4 17419 (0.02 mole) » 4e #uiw R I 3

P PEE e E A i@i/,%i},%,“,f PAMRAE BRREF /ﬁ‘fizﬁm’ﬁg"f o fig o M
Bt r kY o U E BIRREEB  BE B L E KRR SRR B
@’ﬁﬁkﬁiﬁﬁﬁoﬁaiﬁéﬁu§ﬁ5%bﬁ%@%@ﬂ,?

@i L 4 32-34 0

2. pp Sigma, MO, USA = @ : DMSO( dimethylsulfoxide )~ PI( propidium iodide ) ~
KH2PO4 ~ NaaHPOs ~ NaCl ~ HCI ~ NaHCO; ~ RNase A -~ acetic acid ~ DAPI

( 4',6-diamidino-2-phenylindole ) ~ glycogen ~ NP-40 ~ Triton X-100 ~ ethidium

19



bromide ~ phenol/chloroform/isopropanol ~ glycerol ~ EDTA ( ethylene diamine
tetraacetic acid ) ~ DiOCg(3) ( 3,3'-dihexyloxacarbocyanine iodide ) ~ PMSF
( phenylmethylsulfonyl fluoride ) ~ leupeptin ~ aprotinin ~ acrylamide ~ proteinase K -
sodium deoxycholate ~ SDS ('sodium dodecyl sulfate ) ~ low melting agarose -
heparin ~ hematoxylin ~ heparin ~ methanol ~ ethanol ~ Eosin ~ 2-glycofurol -
2-mercaptoethanol ~ N,N'-methyllene-bis-acrylamide ~ ammonium persulfate ~ DTT
(dithiothreitol ) ~ glycine ~ trypan blue ~ acrylamide/bis-acrylamide (29:1) ~ NBT
(nitroblue tetrazolium ) ~ DEPC ( diethyl pyrocarbonate ) ~ TRI Reagent®£2 MTT

( 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl- tetrazolium bromide ) -

pEp Calbiochem, MO, USA = & : RO-32-0432 &2 H89 -

Pt p Merck, Darmstadt, Germany =~ # : paraformaldehyde ~sodium citrate~ TEMED

(N,N,N',N'-tetramethyl-ethylendiamine) £ Tris ( tris-[hydroxymethylJaminomethane )

ptp Promega Corporation, WI, USA = & : agarose ~ U0126 ~ SB203580 £

PD98059 -

pEp R&D Systems, MN, USA = & : caspase-3 #r+|#| (Z-DEVD-FMK) -

caspase-9 $r#|# (Z-LEHD-FMK) #7 caspase-8 #r+#/|#| (Z-IETD-FMK) -

P p GIBCO BRL, Life Technologies, MD, USA =~ & :RPMI 1640 #: & # ~IMDM

¥ % # ~ penicillin/streptomycin ~ FBS (fetal bovine serum) - L-glutamine ¥

20



trypsin °

8. ®tp HyClone, UT,USA =@ : FBS -

(2) %A e

1. #p R&D Systems, MN, USA = & : caspase-3 - caspase-9 ¥ caspase-8

colorimetric Assay Kit -

2. P p NEN™ Life Science, MA, USA == & : Western Lightning Chemiluminescence

Reagent Plus (ECL) kit -

3. P p Amersham-Pharmacia Biotech AB, Uppsala, Sweden = # :Ficoll-Paque Plus

kit ©

4. ptp Cell Signaling Technology, MA, USA =~ & : protein marker -

5. Btp PharMingen, CA, USA = & : Ammonium Chloride Lysing Reagent -

6. #p MBI Fermentas Ltd., Lithuania = # : 100 bp DNA Ladder -

7. fp Chema Diagnostica, UK => & © GLUCOSE FL ~ GPT/ALAT FL ~ GOT/ASAT
FL - Proteins(Total) ~ LDH FL ~ UREA UV FL ~ ALBUMIN ¥ CREATININE detection

Kit o

8. BMp P &HAFFH LG L2 2 (AsiaBiolnnovations Corp, Taiwan ) : ABC
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LHEE A F S (HSUNSK-1) -

(3) 4

Pt p PharMingen, CA, USA = & : anti-PARP -~ anti-Cdc25C ~ anti-p21 ~ anti-Bid -
anti-cytochrome ¢ ~ anti-CD19-FITC ~ anti-CD11b-FITC ~ anti-CD45-FITC -

anti-CD3-PE ~ anti-CD14-PE ¥# anti-Mac-3-PE antibody -

2. ptp NeoMarker, CA, USA 2> & : anti-cyclin B antibody -

3. B p BD Transduction Laboratories, CA, USA = # :anti-FasL £# anti-Cdk 1/Cdc2-

4. pip Upstate biotechnology, NY, USA = @ : anti-Bcl-2 £2 anti-Bax antibody -

5. B p R&D System, MN, USA = # : anti-caspase-3 - anti-caspase-8 2

anti-caspase-9 -

FE p  Amersham-Pharmacia Biotech AB, Uppsala, Sweden = # : anti-tubulin

antibody -

P p Santa Cruz Biotechnology, CA, USA =+ # : anti-mouse IgG-HRP ~ anti-rabbit

lgG-HRP ~ anti-mouse IgG-FITC ¥ anti-goat IgG-HRP antibody -

(4) mPek

HL-60 (human promyelocytic leukemia cell line ) ~ U937 (human promonocytic
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leukemia cell line ) ~ K562 (human erythroid leukemia cell line ) ~ KG-1 (acute
myelogenous leukemia ) ~ KG-1a ( acute myelogenous leukemia ) ~ WEHI-3 ( murine
myelomonocytic leukemia of BALB/c origin ) ~ Hep G2 ( hepatocellular carcinoma ) ~
Hep 3B (hepatocellular carcinoma ) #2 H1299 (‘non-small cell lung cancer ) % ‘m
e HREEp 8 %1 £ 3“7 (Culture Collection and Research Center, CCRC ) »

Pz 2 & KR % American Type Culture Center (ATCC) -

(5) & ¥

i 3% fm 72 ik (FACS CaliburTM, Becton Dickinson, NJ, USA) ~ £-2 5% & 4k i®
& (laminar flow ) ~ 4p = % 5] = & % sk ficdt (ZEISS, Axiovert 25, Germany )
% i .o #% (Centrifuge, Model GS-6R, Beckman Coulter, Inc., CA, USA ) ~ jic &
o (KUBOTA, microcentrifuge 1720, KUBOTAInc., Japan) = ¥ it g ‘m %2
¥ % 44 (NUAIRETMDH AUTOFOLW CO2 Air-Jacketed incubator ) ~ % it & &%
T AR - o xRt ¥ (hemocytometer ) ~ ELISAreader ( Anthos 2001,
Australia) ~ % R i & % ~ DNA-RT 2 A H ~ Fev F L2 ;82 ~ RS
-0 B #3 # (BioRad, San Francisco Hoefer, Mighty SmallTM SE245) ~ -k i%
H-RTE-RFARBUWE L BT 80CE-20°C
Aok~ ATCAE R - AR E-5mLE10mL sog ~ 102 4 s

i Aw 243 21063 mre s A ~T5 T8 25 Time 13 4T~ 4ps ¥ (15
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mL~15mL~50 mL )~ fm#% /2 i & ~ 48 2
) N: EIZ;\ /ﬁ* ? \éﬁaﬂf ~0.22 Um;@,)‘%gg \PVDF( p0|yViny|idene
fluoride ) #& ;% %= (Millipore, MA, USA ) ~ 47 i Xk & 5 ~ 47 if Bf B2 80 30 4|

1 SR ERS OIS - A UE |~

R A 4tL A cpl ¥
T 7 o~ A VR R~ BEE S RHEE e
o kE s ml SR sy
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o5 G
3N e B R 2

(1) FH2pi

Benzyloxybenzaldehyde #74 423 @& ke fgv > fe@l k& 5 550 mM >

R FA-20°CA R R Y o F SRiEARY 0L FRATIE GV B 7 ATHE 0.2

2. Fr4)H : H89 (PKA & — (dr4]# )~ RO32-0432 (PKC % — {fr]H] )
U0126 (MEK1/2 % — f4$r4]3 ) ~ PD098059 (ERK e — {4 4r ] )
SB203580 ( JNK/p38 eadr] ] ) ~ Z-IETD-FMK ( caspase-8 & — 4 Fr 3] ) ~
Z-DEVD-FMK ( caspase-3 & — {+fr+#4|#| ) ~ Z-LEHD-FMK ( caspase-9 & — |+
41 ) 22 DiOC(3) 323t DMSO # » fefl] =P & + 2k 2Z kR

WREEFW20CAH LR
(2) e frifug & 8

e R & 7 10% FBS ~ 1% L-glutamine ~ 100 ug/mL streptomycin £2 100
units'mL penicillin 32 £ A7 c wm R F %R ITEEBZ N R £ & w1
H¥LP o X EITC~5%CO~ 2R BhAaFFE A A o ey

trypan blue % ¢ » % & IR EBGF I B D 2 A S 0 T gl
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eim e B 2~5X 105 cells/mL -

(3) & ¥ % x:# H 2 v (peripheral blood mononuclear cell, PBMC ) 2_ 32 &

Beit A E e R B~ &3 heparin (funitmL) 2 3o g @ s s (470
Xg 1044 ~4°C)o 5 & 3f A e » %47 RPMIH640 12 % & - & %
Mif » %7 % W4 Ficoll-Hypaque (spgr1.077) ¥ ¢ - gt (650 Xg ~ 20
AAE4°C)o B B sk A 4 » RPMIF1640 35 % £ - 4 (235X g »

554 ~47C) ;Fi;;t:swéﬁ = o

(4) w8 575 F 2. A 7 09

Reizimizdh (25 X 105 cells/mL) 32 %324 344 ¢ » F ok o B4 » 4

FER I S ed® > 015 X EBHE THBE e § 3037 C >
5% CO2~ % R 95% 2wz £ 447 B % - A §gk# o 2wz (25X 10°
cellsimL) M7 kR 2z i & ed® o Ja & fmP 4~ 3 Pl (5 ug/mL) &9
PBS » 1 # izl imoe 2 47 R A 472 o o2 5 e B E e e g 2 vt

& 5 1 CELL Quest #c %8~ +72+ & o

e Rk = (e e B P [ R e E mre Bcp ) X 100%
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(5) mredfr 2 247 (MTT 2 3% )

WEHI-3 %2 phrtimPe $&k (1 X 104cells/imL) B~ 963L 4% ¢ » 07 ik R 2
VAP EIRE > B A A K,érti’»*v?i?— “H 4o~ 100 puk 7 3 MTT (500
ug/mb) e & AL > £ 37T CTF R4 ) pis > & )4 » 100 pl 2
0.04 N HCl /isopropanol » i# fm?e p &% ¢ Uik3pl® i3 f2(s > £ * ELISA

reader >+ 4 & 570/620 nm T jp] 2 H xSk {E o
dnre B e & = (F S 22 ODsroe /¥F P& 222_ ODs7o620) X 100%
(6) im#e 3p#p A 47 2

Bl Lt R B T 18 7 AXPBS ik mie = =0 i o b
~ 45k Pl % ;% (hypotonic Pl solution : 0.1% sodium citrate ~ 0.1% Triton X-100 -
20 ug/mL P1) > 12 75 5% dm e A 47 iR f o2 % DNA 2 € T4 > £ 2 ModFit

TR A 37 e S Hp chg L o
(7) DAPI % k3 & ;3 9

P PRI B P RS o B dmre % AXPBS ik imie - o e~ 49
paraformaldehyde 7 % w* » £ * 1X PBS jfik fmbe & = {5 #-lmbe 1 F 50
g oo wmie gl MR HE R Y 0.1% Triton X-100/PBS # 8™ F B 15 4
& > g % IXPBS ik im®e {5 4 » DAPI (1pg/imL) ¥ kA& » & 37CT
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R F 30 A4k Bte * IXPBS ik lwre fs o i 2 F R HARERLE

e 21 DNA B8 2 8 10 o

(8) DNA 3 %} T ARl 2 %

1TX10 e (i £ 27 PR B E > W IXPBS ik 1 5 0 4
~ 1mL4°C (lysis buffer 20 mM Tris-Cl ~ 10 mM EDTA ~ 0.2% Triton X-100 ) **
Pk # % 10 ~ &4 (15000 X g~10 4 484 °C )B~ 1+ Fi% > 4v » 0.1 mg/mL
proteinase K *+ 50 “C-kig * /& 8 -] BF> {& £ 4c » 50 ug/mL RNase A »+ 37 °C
ki ¢ KR 30 4 45 o K R 2. ¥ %8 2 phenol/chloroform/isopropanol (24 :

25:1) %2 DNA s - * 50%isopropanol 2 20 ug/mL glycogen it iz DNA -

ek e DNA 12 T00iF i i 15 0 32 £ 7 > TE buffer @ - * 1% % 2
A 7 1 12 ethidium bromide (1ug/mL) % ¢ 78 » > UV %™ g% DNA %7

Bl ezl e o

(9) RPRRET =2 WP %

e A ik B hit £ F EJT G e B ELES 0 e~ DIOC(3) (40 M) &
%A 437 Cupkss % 30 A4 * IXPBS Fikimee o 1% 5w

¥ 47 % % CELL Quest %8 4~ 47 -
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(10) Caspases-3 ~ -8 ~ -9 2_ ;5 {4 4 47 %

+2 % caspases-3~-8--9 colorimetric assay Kit 2 & * " 3% 1¥-1X106 2= HL-60
‘iz 15 CCY1a-E2 (SuM) a2 7 Ik P B gLis Jc b sm%e » % 1XPBS i
fm¥z > v~ 50 pL lysis buffer >tk F # % 10 4 48 - .o (15000Xg~1 4
48 ) ¥t R I 963 H 4 > 4o r 50 pb 2X reaction buffer 2 5 L
caspases-3 ( DEVD-pNA ) ~ -8 (IETD-pNA) ~ -9 (LEHD-pNA ) z_ & — |+ & >
3 37°CY wkF B3/ pF>* ELISAreader *t & & 405nm ™ i) _2% 4% &

w3 sk jE o
(1) 36 fFrao3-in 2 W4
1. 2t 36 B~;% (total cell extract) 2z %l # 97

HL-60 im?e i CCY1a-E2 rd® 7 e P R 1 2 B fm %% » 4r » 100 pL RIPA
e (1% NP-40 ~ 0.1% SDS ~ 0.1% sodium deoxycholate ~ 1 mM PMSF ~ 2 ug/uL
leupeptin ~ 2 ug/uL aprotinin/PBS ) o ‘m®z R & iR SAZF A BAES X 0 F =X
5% FHFx~ 100Ci*-k? 510 » 45 .o (15000 Xg~10 ~ 45) >

et iFRTRlERd FRA

2. ‘w7z H 3 B~ (cytosolic extract) 2 %l #
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HL-60 iw#z 5 CCY1a-E2 md® 7 Fr PR {8 T § fw%& » 4c ~ 150 L lysis buffer

(pH7.4 Tris-HCI 50 mM ~ EDTA 0.5 mM ~ EGTA 0.5 mM ~ 0.2 mM PMSF ~ 5 pg/uL
leupeptin ~ 5 pg/uL aprotinin ~ 0.3% 2-mercaptoethanol ) » 3tk + 3 % 10 4 45 -
o (15000Xg~10 &~ 48 ) 4B FFie > HF e~ 100C*4-k# 510 &

48 0 e (15000Xg~1 4 48) fedc gt ‘Jﬁ"?ﬁi"iﬁ‘l_’&ﬁ“é BER o
(12) #-v F#&# 2 (WesternBlot)

v FH Bt & (30ug) £2 SDS #: A % b3 kiR & > 1% SDS-PAGE
B #HF-0 3 PVDF b o k2 Tk (mA = Jgis ff cm? X
0.65)> 4 & 1| pF-PVDF 512 5% %t 75 45k [PBST( 0.05% Tween 20/1 X PBS )
T4 % ZE (blotting) » BT 1 ] Feoterx A BEFRE - M- %
48 (primary antibody )» £ 12 PBST 3% 10 4 4& 3 =t - 4r » HRP-conjugated
anti-mouse # anti-rabbit 1gG = & 4<%% (secondary antibody) %8 T i % 1

> 35 PBST % » 12 ECL 3274 %= (‘enhanced chemiluminescence kit )
% ¢ o L4 Kodak X 6 & 5 gk 5§ ijoo 1 * Gel-pro #4847 & v B

4 E o
(13) RNA b B 99,100

HL-60 fm#z & w1t CCY1a-E2 g2 013482 12 ] il > cfiw

¢ > 12 TRIReagent & B~m® p e RNA {812 B 3 ik 2. » 3 B0k e
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RNA 52 » »>+-80 C#&s - sz% 2= RNA 12 DEPC (diethyl pyrocarbonate )
PR i HO i3 fRTS > A kR B R RIEER B SR o & 52 RNA
FEEIHT <3100 ug * H OD2eo/ODggo etk 8355 + 3+ 1.5 0 gt ¢k 77 1y

RNA 2 73 5893 % F23a RNA e & % 185 2 28STRNA 2% = #F o

(14) DNA A 715 2 RNAZ 322 F B~ 2% N o 47

LT BEASFPAHILFF AL AR L T RNA 2322 F u 2 %% 2
H e A o f it FaeT o4 mRNA s {3 47 DNA
(CDNA) > i 4v b 3 B {Rd @ 5 ¢ 358 (Cy3) 3>t 0 ] PFRgZ (T

5% YHL-60 Zm#z #7480 #% 1 cDNA; %= & % % (Cy5) B 4r &5 CCY1a-E2
2 HL-60 ‘m#z 4] # 1 cDNA o L #-3 L 4E ik enff A 4c 3 5 4 %7 8,000

84k F] % gz ABC 4 %l * A F] % % (ABC Human Chip 8K-1, HSUN8BK-1)

FBEFRTF o ¥ R CDNA € fods P P a2 T A ke AR 7
:l:b o

=3

¥z e F 2o DNA & % 2%~ #Fp £ (Gene Pix 4000B [82719] - Image

emission wavelength % 635nm 2 532nm) ;B Cyd #2 Cy3 ¥ k » £ * ¢
348 (Gene Pix Pro3.0.5.56 software ) :+ & # — gL+ Cy5 £ Cy3 ¥ k2
bl T.E’; s 1] }ljgg CCY1a'E2 /i TEJ‘ é ﬂg &F‘ &";‘E'J "’t’ Kézc 1'44 % E&mé rﬂ ’ ”Lr ]4

BRI AT o AP REEL S P data sefs
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2_ adjustment(log transfomed ) % filtering ( 12 i% # i& {7 clustering 2. dataset
B AT LA %Y 2 £ 25 &P A2 expression ratio £ B +) £ U
Hierachical clustering % K-means clustering 4 47 2 #p i ++ (gene clustering
analysis ) d 12 F & 457 {74 CCY1a-E2 #2 58 HL-60 fwPe L %] & M E 4cie

REERER LR 7 PARR A M -

(15) 33t i 45

Rk TR LR WA, 0 7 SPSS LA E KM L R BEA
(one-way-ANOVA) &7z 245 LSl e R L B2 ¥ > § P &

3005 T RE S RIGRE AP R A -
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# - BALBlc /| BAMF % 4
(1) 3 Bt #

16-20 ¥ &4 e BALB/C 2244 /] BlpEp 5 = %5 S ¢ <o e 5 20-30

NFo o] BAREA Rz RE Y X s hE Y kAR S o
(2) B2 pelB L2 Fare2 35

CCY1a-E2 ;2 »+ 2-glycofurol # » e @] = 125 mg/mL Jk & 15 » %5 0.22 ym i
o BiE g 0 WA F-20Ck4a P o WEHI-3 fmPe ~ 2-glycofurol (R 3] #)

g2 CCY1a-E2 r 7% /L5t (iv.) > /1 » BALBlc | &P -

w pd e iz 2 2 g2 R 1994 & Dr. Glass & 3F 2 #1if 79 - WEHI-3 ‘w2
5 X106 ~ 1X108 ~ 2X105 % 7 Fe A& > ;7% /2 84> 3872 » BALB/c -] 8148
poT0-28 X H R B PR 2 TRk S AR RIALE PRI & Rk
FoEFRIN L IRBRIBRLIR B FEHS LTEN L
AT aRE S INFGRPFR ) B BRRRE TR NT LR
Fedh s £ RG> TR ge oY (5 um) W HE % ¢ i

# % (redpulps) p ol re shiz B 14) ©
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(4) CCY1a-E2 2_ # 3¢ =%

= X & Mgk A w1 CCY1a-E (25~ 50 ~ 100 mg/kg/day ) 2 ) & 4 7% /1
B 51 BALBIC | BLAR N A< % M) SEBIE 7 A

- LN x F M Rs R - BALB/c () v &5 CCY1a-E2 (100 mglkg/day )

2 BB R S X e RS - I REPEFS
LAY e F PR e BB > TREF R BRI R TR
2o g o e BEIL R 0 el Rk F A de i B4
Chema = & #74% iz e = 2 4 [ 72 LDH ~ ALB ~ GLC ~ PRO ~

GOT ~ GPT ~ CRE ~ BUN % ~ f;é_i i 01
(5) CCY1a-E2 e it * =13

BALBIc R Rz % 2 FH k7 > NFELB L4 c A PR ES I
% #c 3 WEHI-3/BALB/C s ik 4% » # ik > 2 & $£3% BALB/c | & 71 ~
B SME LGRS E S XS 28 X EHT %] B BN T
HEMT GEEE LR o JIF FRMA T B e R AT
¥ & mre @ CD3* ~ CD19* ~ CD11b* ~ CD14* ~ Mac-3* ~ CD45* % ‘m
Ch S SRt K

(6) 2 it g iplix 10

#-BALB/C /| BUJRAS {8 10 s iR e e SN R w T % 2 B O~ 5 heparin
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(1UMmL) 2 g g @ fre (2200Xg~5 4 48) o fefh i 100 pl 2 =
wok 200 ul R is B 2vok 2 o &% Chema = @ #73& %2 LDH ~ ALB -
GLC ~ PRO ~ GOT ~ GPT ~ CRE ~BUN & ~ @ 4 it B33 & 2t 4 i P

&¥p o
(7)) LE¥ Ly @

d R e B & 3w (8 4 B 4~ anti-CD3-PE/anti-CD19-FITC -

anti-CD14-PE/anti-CD11b-FITC ~ anti-CD45-FITC /anti-Mac-3-PE antibody ** 4 °C
F 1] BF o 20§44 ~ 1X Ammonium Chloride Lysing Reagent 3 8 ¥ & 15
ks s (250Xg~5 448 ) * IXPBS *viried & F chdrkl (s 0 1o

TR hm e AT R fmre E R 2 W K o
(8) Mz+a iy

F T2 By 0 % SPSS R AGAE KEHT 2 R KA T
(one-way-ANOVA) 275zt o dr > L el o R A B2 lEM » 3 P&

3005 T RE S RIRRE B SR F RA -

fd
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X

% — & Benzyloxybenzaldehyde#=# % 4

4 45 21 F B, 8822441
o Re i w~ R .§K m‘s‘;‘ %
(1) Benzyloxybenzaldehyde /74 4= ¥} %2 i3 /& 5 ch@i 58

Ao A JE s B wmre e w w2 R HL-60 % 3= benzyloxybenzaldehyde #+
4 ¥tz 4 K g 8o HLB0 imre 5 it & 4 (40 uM) /&2 24 ) P {5 >
Pl E L oS mre (& P A 498 e #icP 5 X 14 quercetin ICso
= 30 uM) % vinblastine (ICso = 0.5 pM) # i positive control » #* % b g
benzyloxybenzaldehyde #7# 4= $fim¥e 4 £ Frd| (€% ek o Vi 1s 24 o]
PEer(Cop < 40 uM eit & 4 f s F 2 K Frd (5% ol P 5% % KT
2-(benzyloxy)benzaldehyde 4= # = #7#4] HL-60 fm¥e 4 £ chi® % gk ¥ ; 3-2
4-(benzyloxy)benzaldehyde #=4 4~ Bl& f & it * (% = )- i 2-(benzyloxy)-
benzaldehydes 40 uM A2 24 -] pF {4 > HL-60 ‘w2 3 7% F (viability ) 4 %[4c
= @ 2-(benzyloxy)benzaldehyde (17, CCY1a) % 32.36+2.25% -~ 2-(benzyloxy)-4-
methoxybenzaldehyde( 26, CCY1a-D2 ) & 40.81+3.00% -~2-(benzyloxy)-5-methoxy-

benzaldehyde ( 27, CCY1a-D3 ) 5 5144+3.06% -~ 2-(benzyloxy)-5-chloro-
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benzaldehyde (28, CCY1a-D5) % 45.47+540% -~ 2-[(3-methoxybenzyl)oxy]-
benzaldehyde (29, CCY1a-E2 ) % 24.32+4.98% - 2-[(2-chlorobenzyl)oxy]-
benzaldehyde ( 30, CCY1a-E4 ) = 25.02+3.55% % 2-[(4-chlorobenzyl)oxy]-
benzaldehyde (31, CCY1a-E6) % 35.32+3.25% - 2-(benzyloxy)benzaldehyde 7+
44 k& 110 uM pF o iﬁé‘é P oEp s prd] HL-60 4 £ 5 H Prg]ie* &k
B & 73 ¢+ (concentration-dependent ) i i - H @ =x 12 2-[(3-methoxybenzyl)oxy]-
benzaldehyde (29, CCY1a-E2) Fr| v % £ &g % ; H &a® 24 -] pFz [Cs 5

5uM (®- )e
(2) 2-(Benzyloxy)benzaldehyde #+# #- 3% & HL-60 jm%e /% =

50 8- HEFEFT T EPFH HL60 e 4 £ drdl 4] 0 A w2 10 uM 2
20 uM e CCY1a ~ CCY1a-D2 ~ CCY1a-D3 ~ CCY1a-D5 ~ CCY1a-E2 ~ CCY1a-E4 ~
CCY1a-E6 pi@ fm?2 12 /| FFis » d AP £ 5] BACE B R wm » B Biw
ARG BEFOI G o B PR A ) R 2 o B AT ehim e 1
DAPI 4 #[:& 7 smie P S 4 4 » 30 |2 F R BMET BRE  #REEF
Rigwmietiph %d TkE > ZEHOEA, (B~ A)e it &4 20 uM
JedR 24 ) PEisenimie o £ % DNA £ A4 RI4 4 %8 DNA » 3 s mre F1
DNA 2 f2 = %) 185 bp et & # &< (B~ B) o Flpt i~ wipl it & 4 r i

mre A BTG e e BT o
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(3) 2-(Benzyloxy)benzaldehyde 774 $ ¥+ HL-60 w*¢ 4> M T = (A¥h)

e 5

e s AR BFRPMME AR PR ET g T o A
ptaF Al DIOCe(3)H £ 4 ¢ o F il R A FTARET
eNEC A5 o dmPe X4 2-(benzyloxy)benzaldehyde #7424 4= (20 uM) 12 | B
B MM EER = PR T R (R4 ) APF o w4 &
7 B Ekggrd] i % a0 2-(benzyloxy)benzaldehyde oxime (32, CCY1a-A15) - A
75 PR e VR PWET T F B A o T A dah (& P 2% HL-60

L Y ﬁ;}:%ﬂﬂ?gl%ii’ﬁ B
(4) 2-(Benzyloxy)benzaldehyde 77 % 4+ ¥ tw ¥ 2_ n %2 3 Jp s 5

A2 15k Pl Chypotonic Pl) 74 7% 4 ¢+ # B 2-(benzyloxy)benzaldehyde =
AP ERmEREES > L A5 DNA £ e o 4oFl L
TR o gt (Y & P g2 e HL-60 e B 12 ) Eﬁ%ffwﬁ P &g e sub-G1 fm
PR DR R ARE R AR S o i k) 612 ) P R IR G2IM
HieF ol § o ¥ RJIEPERAR A G2/IM Hp 2 FHARP B o AR A 5 30 uM i+
& o a® 48 o] Pr bR fmfe Hep G2 2 Hep 3B (hepatocellular carcinoma )
ToE P A GIsUb-Gl me I m P e ke (B - - B
L2 ) e AL L fiRandt Y A B 8 R w2 H1299 (non-small cell lung

carcinoma) ‘m® ik ¥ 2 4 £ Frd|ehit* 5 & 30 uM CCY1a ~ CCY1a-D2 »
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CCY1a-E2 jed® 57 H1299 fm%e $ 12 | Eﬁ‘fjk”ﬁ PR e G2IM % > e
PFREAR A G2IM 2 125 eIl % AR BF 5 e BT 24 o) PEES T E P BRen
sub-G1 mPe % 13 (Bl = )o 12+ 2% &1 2-(benzyloxy)benzaldehyde i+

i;ﬁﬂi"“]’% P\':'J%'.gm}?é’f;‘\f%?f E‘ﬁﬁ‘k‘ﬁ;q? ol S
(5) CCYla-E2 44 % < 3t # H am%e (PBMC) 735 & el 48

it - H4F 37 CCY1a-E2 #r#] HL-60 fm®e 4 £ eni®* 842 70 » 4 9 %
¥ AFHE P we k=5 CCY1a-E2 $# # wre end £ drd|i®% o PBMC
& CCY1a-E2 dmis » M Pl kA d » Sonilimoe & 1P| X A 4775 mve
#rcp coE A % 8o PBMC 5 5~10 ~ 15~ 20 uM - CCY1a-E2 e
W24 2 48 [ PEH > AP R B g (BlLw )od gt F
$a3h & CCY1a-E2 $F PBMC & 2 £ 3 (% chk B T » %7 $r4] HL-60

g4k ( Bl = ) °
(6) CCY1a-E2 %+ WEHI-3 tm %% 2_ 4 £ Fr| it

fsE > WEHI-3/BALB/C & s #i-5¢ 70 » 2% * & Lrg % CCY1a-E2 it 7 »d v
#1) B R dnre gk WEHI-3 973 7% o % WEHI-3 e 10 2 467 R R 2
CCY1a-E2 (25-~125~6.25~313~156 ~ 0.78 uM) /e 2 24 -] p& > 12 MTT
2 W B re W gE 5 o % % B ot CCY1a-E2 & i £ Bla J fw¥e $k WEHI-3
sl 7 > ® prg]iT* & KR & 73 1% (concentration-dependent) cRd ik o H

2 24l 2 ICs 5 S5uM (Bl+ 3 )
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¥ - & CCYla-E2 » st 2 PP Sk ehi: &

(1) WEHI-3/BALBIc = ## 3= #5582 *

#- WEHI-3 2w %z 12 5106 ~ 1x106 ~ 2x10° & % o fm®e e > 1 B 3RFF 9% 3 84
70 (iv.) #+45 ~ BALB/c -] Bl P > 22 028 X > & ¥ 1045 0 K2 T
EESS FIE SRS IEL ER PR RS LAk SRR S
25 WEHI-3 fmre (5x106) 2 -] B>t % 14 X (S48 € R 4pdd ™ '8 ;5 J1 8¢
WEHI-3 fm®e (1x106) 2. B3t % 21 X B RMER4FF % (22 ) F
PEHER A R, 2 RERL G LMEEY 2 TR % o plwre (5x106
1x106 ~ 2x105) j3 845 28 X 2./ B » H W55 "~ ehI % o d H-E % ¢
PR e F e r] WEHI-3 (1x108) #48fs 28 = » H Mg ]\ W P
TR wERE (B ) NAKEF LI 247 BFfa 29
w IR EHE o R ¥ ) B 3 WEHI-3 (1x108) ##4e 28 = {32 )
BH & o 7k CD45* (leukocyte ) ~ CD11b* (natural killer cell ~ monocyte ~
granulocyte ) ~ CD14* (monocyte ) eim¥e *2 3% 5 3 4 cdf % 5 CD3* (T
lymphocyte ) ~ CD19* ( B lymphocyte ) ~ Mac-3* ( mononuclear phagocyte ) #m
Pe R R R A P R (Bl =)o Flptdaih v b IR IR 2 B4 5x106 2 1x106

WEHI-3 ‘m¥®z e/ B > & 5 28 X 18 AN B Pg%_ﬂ_ fg’f}i‘?@@ A o
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(2) CCY1a-E2 2. = = 3 {235

< 3] CCY1a-E2 i B 3 f3 & 2 # R F] » # ) (&7
A steng 3 A E 5 100 mg/kg o F]pt # i 4 w) 2 100 ~ 50 ~ 5 mg/kg/day =
AR F L H S T iRk 0 T B A 2-glycofurol (BR A
)2l REHBE - FHRESHT CSHBEZ I BAprt > 1
CCY1a-E2 v Bljgd4 2 L & kBioamig s R (B ) 2z
S TR B RS R RN T 2N S L e

FRACPRE (R )edjz2itwaERT  FHRe | REHR
-] & 2_ LDH (lactate dehydrogenase ) ~ ALB (albumin ) ~ PRO ( total protein ) ~
AST/GOT ( aspartate aminotransferase ) ~ ALT/GPT (alanine aminotransferase ) ~
CRE (creatinine ) ~ BUN (blood urea nitrogen) % #cig & & £ & ; v & 975

B2 AR B2 5§ GLC (glucose) kR = ¥4 % (£ )-
(3) CCY1a-E2 2. = L+ ~ x 3 {4 3E=%

e}"‘!;‘ﬂi &% > A or o 100 mg/kg/day 2. CCY1a-E2 i&f7 = + ~ = ESTS

R o BALB/C o B A RREERI B T FH AR T X 0 L S

=

212 (5% 28 % ) #| BEl4k4E o 1154 CCY1a-E2 ~ prAI &2 /| R

:"ﬂt

% &5 @g'é‘_ N Py'_ﬁ}{ B%P*’“"{ (% = )3 ,r.ﬁvJ %2 L4 -Jo/%';" ;i

i

En

/J\

P LR o @ sk | R 4pee | &2 LDH - ALB - GLC ~ PRO ~ GOT -
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GPT ~ CRE ~BUN % ~ s 2 46 & 'k 1 LDH AT ¥ = % #H Hdp g £
B (%= ) Fpdah CCY1a-E2 & 100 mglkg/day %] & = 4 BALB/c - &

(4) 12 WEHI-3/BALB/c i $* #0354 3% CCY1a-E2 einjruy (£ %

%+ BALB/c -]- 8 CCY1a-E2 (100 mg/kg/day ) & 5~ = » g~ % 2 - -+
ANAT ERPREDF M Y RWF R T E a0 e Frd] WEHR3 @
Py e o T AP RYR Bl 4 R SkK AR B 0 0 WEHI-3/BALB/c -]
B k= im CCY1a-E2 J5 % o Jpoiit o
28 ApFLE ) RHFEAF(B- L )rs 52 ArEr ¥ ) &5 100%8/8);
B ;3 & WEHI-3 (1x108) &) & 5 75% (6/8); C 2%+ CCY1a-E2 &)
Bl % 87.5% (7/8); D &3+ WEHI-3 'm?2 ¥ FpF i~ X %5 CCY1a-E2
e B A 100% (8/8) E %= WEHI3 wre - iFfsfFi - X &4
CCY1a-E2 e &L 5 75% (6/8) - #Am D w8 § E %o | HH T & T %
SRR B REZRE "l ¥/ QMMEAP LB (£~ )o
Ce-DesEe | R2 £ 4d B2 Efh4 vwBe | RiE(BE- L - -
Ao ¥R B | RFm D e & e | &8 QLR 5oy B n
FEOFHFR A O PRI S LY RERFLE (A4 B

L+ - ~BCD)- ¥ X éLp —)15315-4\’}‘?3:.7%3.“&’ v o IRme £ wm R
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FIR B BE ] RDeNE 2] Rz 24 gk CD45* (leukocyte ) ~
CD11b* ('natural killer cell ~ monocyte ~ granulocyte ) ~ CD14* ( monocyte ) 1w
ERER AR NI e RANF LR DA Er ] H2H
% m $it Mac-3* (mononuclear phagocyte ) eiim?z %235 & % 3+ 3 4 ; E

e -] &z CD3* (Tlymphocyte ) ~ CD19* (B lymphocyte ) eim ¥z *2 3 5 3 4¢
A E (Bl L= ) Ryp it B 548% @8 7 % #°%/1 5 CCY1a-E2
(100 mg/kg/day ) = WEHI-3/BALB/C s -] EFEF & § % i s %

FBL o
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A

% = & CCY1a-E2 ¥ HL-60 w?z 4 £ B°

(1) CCY1a-E2 % 5 s jwr % $k 5 75 & chfls 48

H

v

& 0 aE- ¥ COY1a-BE2 $tu Jgplmie 4 £ Fraf| 173 ffdf] » 2 i i #
CCY1a-E2 iz {7 & 78 9§ % - HL-60 =¥z %5 CCY1a-E2 (1-25-~5~10 uM)
Bd® 24 2 A8 ) PES 0 U Pl F KA s SN mre kBT A S e
#icP 3 R CCY1a-E2 #r 4] HL-60 im®e 15 & chiT* &k B 29 pF A (k33 {60
i % (concentration- and time-dependent ) » H 32 48 -] pF2_ ICs0 49 5 2.5 uM
(Bl=+=)-CCY1a-E2 (25510 uM) i 24 -] BF{S 5 5 7 BE e
U937 ~ K562 ~ KG-1 2 KG-1a & & pimrechd £ » HiE* Z R ER 2 3

R % (Bl Lw)o
(2) CCY1a-E2 #f U937 7 fm¥& A1) & 2. B2 58

HL-60 ~ U937 ‘w¥*z 12 CCY1a-E2 (S5 uM) 2 12 /] PFis » * = 4p £ 5] = &

BBE BRI ) 0 RS EAIL 1 e Yk | REROR G PR

"L A A S oL DAPI AAE Ry kR d o ki

4

BT RR FREERIL e 44 FREo PR 94
25, (Blz + 3 ) 4 # Faip] CCY1a-E2 $r4] U937 mre # £ ¥ 5+ .54

CIREE S Y
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(3) CCY1a-E2 %} st chim¥ 5 % $2 b DNA 2 5 5

50 L #F CCY1a-E2 #r+41] U937 ~ K562 ~ KG-1 2 KG-1a % & JlmPe $R 4
£ A Gd e k- T o AP DNA £ Atk Bl 4 7 CCY1a-E2 »+ 15 uM
R R wre 12 ) PEiS 20 4 ¢ %8 DNA > 2 .5 CCY1a-E2 mJ? (s e

2 5 eimie DNA 72 &) $ 52 (Bl= + =)o

(4) CCY1a-E2 1 AT (= chofls

gL o e % % % 17 5> 2-(benzyloxy)benzaldehyde i 4 4 3% % HL-60 ‘w
RS TR B R MRIT Moo ATt A %S HL60 wre
CCY1a-E2 (5uM) EZ 6121824 /| FF % 7 I PFR 2L{8 > * DIiOCq(3)
FRA G > L e RATRAMET et TS o AP g R
T TR antw e ot b A w2 20.27% (0 -] BF)~24.96% (6 -] FF )~ 56.67
% (12} p)~63.02% (18 ] p*)~87.06% (24 ] p%); j8 12 ] FFs
AP g 5 T AR g Y N T ARE o R T T AR

B(R=- L= )e

(5) CCY1a-E2 ¥ caspase & 1 %2 38

% 7 ¥831 CCY1a-E2 4+ HL-60 im#z ¥ caspases /& |+ % it chg, &8> 2 v 48 3

HL60 m#2 CCY1a-E2 (S uM) > T3+ 2~4~8 12 ] pF % % & PF A 2L 45 i)
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caspase-9 ~ caspase-8 £7 caspase-3 FE 2 1L ) o Bk AT L e
7% 5 ODgsp ¥ 3k (& e+ /| 2 = 5 caspase-9 > caspase-3 > caspase-8 ( Bl = —+
A ) o Caspase-9 ~ -8~ -3 erviE b e 2 /| P R 4 AV T 4o AR R > P R R

Eoo B 4vie ARPY BF o caspase-9 A B 2 ) PR A e > B8 PR
BB o F]pt a4 CCY1a-E23% & HL-60 smPe &= 3 & ¥ 5 £ d caspase

1.3 ﬁ'?’i‘ 2_f S RY F L LALETI R o
(6) Caspase-3 ~ -8 ~ -9 & — M-¥ri| & CCY1a-E2 3 Fimre = 2. 2 38

%7 B CCY1a-E2 3% # HL-60 ‘w2 %= £ caspase &[4 % it 2. ¥ chfd
g oo A s HL-60 e & w12 4 ek B 2 caspase-3 ( Z-DEVD-FMK) -
caspase-8 (Z-IETD-FMK) ~ caspase-9 (Z-LEHD-FMK) 2 — 44 Fr ] 3] ad® -
JpES 0 LS CCY1a-E2 (5 uM) 5 24 [ Pris At mve 55 % o
Caspase-3 ~ -8 ~ -9 & — 4 Fr4] &[>t 25 uM fr 50 uM ek B P 5 i & F
' 1< CCY1a-E2 #73f Fend £ e iv* (W= 4 e ¥ERE (R %
4 CCY1a-E2) » 25 uM Fr4 ] & o pd® enfmPe B 1375 & & w) 5 69.33£0.97%
(caspase-3) ~ 64.61+3.43% (caspase-8) ~ 64.42+2.83% (caspase-9); %3
50 uM e | 5 BJE chimie H 3308 & A w5 73.3242.02% (caspase-3)

70.71+1.53% (caspase-8)~72.38+2.96% (caspase-9)- ] $&# caspase-3

8~-9 ¥t %22 CCY1a-E2 3 ¥ % fm o2 k= o
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(7) CCY1a-E2 3£ ¥ caspase 2 /% it ¥ & f2 PARP 3-v ¥

A F 2 EoELE gk CCY1a-E2 (5 uM) AJZ i e HL-60 mre @
caspase-3 11 B PARP F-v B¢ it i) o 5 % &7 CCY1a-E2 i@ 15 e
‘m?2 ML caspase-3 i 12 4x - PARP *% 6-8 /| pF B dp it & i 1 IR 85 KDa

5B P % 7 caspase-3 B pERF Apes & (Bl L) o
(8) CCY1a-E2 ¥f Bcl-2 #2% 3¢ 2 cytochrome C 1§ 58

ApL rF S BB ST S e k= AP F-9 F & CCY1a-E2 (5 uM)
fed2 2. HL-60 Mz @ § chsgit o %% kg CCY1a-E2 ¢ it ‘mre 77 ¢
cytochrome ¢ 3-v 5 & * 6-8 /| P 43 e > ¥ B ILPF A R 3 {d o gt 0 s
Rt mre k= o0 Bax F-v FIRBO 4 0 @ drdlieie k= h Bol2 & A E

it i e Bid F-v ?—Ejg;ﬁrng i« (Blz L))o
(9) CCY1a-E2 ’.%J‘.?emﬂé T Hp ﬁ—,g;,fgg

12145 DNA Pl % & 2 simslmee kot Bt 024 ) pr2 [
CCY1a-E2 (5 uM) %t HL-60 m%e fmie ik Hp B 58 o« F 2 B 5% 3 1 ik
P ihmie w2 k8 6 PR IR G2M HiFcnIl g o P EST PR AR
A G2IM #p R AR BT o 112 PRE PRSP SUD-GY e fr R > P

TR AR A > SUb-G1 chimie $ k3 Axp &g (Bl= L - ~Bl= Lo )o
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(10) CCY1a-E2 Hmm e sk A 3530 F2L B E

CCY1a-E2 it ¥ 3 HL-60 fm?e 2 G2IM ¥ i%3% » )@ ¥ i 413 4 G2IM #p 4p
B 3 B2 3 i 5 B8 AP HL-60 smve k5 CCY1a-E2(5 uM) AJZ 0-16
JopE S A ] & 3 E R A 45 cyclin B ~ CDK1 ~ Cdc25C 2 p21 ~ p27 3~
6 Feng o § %A% &7 ¢ cyclin B~ CDK1 v Cdc25C 3=+ 82 ] p&
fsimgbr A6 PEIER T o p21 3% Fen$ 4 4 CCY1a-E2 AJT 4 )
PRisiEbR 4 (M= L2 )5p27 30 FerBRI AP SN - P B E5E

 CCY1a-E2 ¢ ‘¥z i 4 o G2IM #p £ 22 CDK1 ~ cyclin B ~ Cdc25C % p21
SELIREG M -

(11) PKA -~ PKC ~ ERK ~ p38/UNK & — {4+ ¥r+4 &% CCY1a-E2 3 ¥ G2/M #p

BEE e A 2 B

= 7 & CCY1a-E2 3 H HL-60 %m*z /= 27 protein Kinases 2. & ek % >
AP id-tmre £ w3 fe kB 2. PKA ~ PKC ~ ERK ~ p38/UNK 2 — Fr4] 3] e
- | pES L %S CCY1a-E2(5uM)» 5.6 2 12 /| PFis & 47 m P2 ik 8P »
PR 24 ) PEIS A T e 5 A S o %I 0 150 nM 9 HB9 (PKA E — Fr
#1774 ) ~ 100 nM 7 R032-0432 (PKC & - #r#1#] ) 2 50 uM =7 SB203580
(p38IINK & — | #]) & % #r4 & Rie CCY1a-E2 #+2% ¥ HL-60 chim¥z

k= IR % 250 uM £ PDI805I( ERK & — #r4| %)% 50 uM 2 U0126( MEK1/2
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L - FrdlA) B haug 7% CCY1a-E2 B2 pF > HL-60 fmve 2 73 75 &+

~-.

XiHFLE (Bl=+Lw ) Fptdask PKA -~ PKC ~ p38/INK 2 ERK %

v ffg@i‘ﬁj‘* A eaERT 0 ¥ a2 2 CCY1a-E2 g%‘;f% K REINL Sl =3

i
\

EE
Cf

(12) 12 DNA £ 51 & % A 7 CCY1a-E2 B %5 HL-60 iw¥s & ¥4 1.2 55

#-HL-60 fm7z & %) 2 CCY1a-E2 (5 uM) A 1482 12 ] pFis » &

fmre o ertotal RNA » 24 sk sk B2t 2 8 o AR B & AT 4k &2 total
RNA £ 32+ 22100 ug > * % & OD260/ODago e73vt B35+ 35 1.5 L #h > 1u
T AL YT RNA end R 2T > S5 4eBlz 1 #7170 188 %

28S IRNA 35 % 2 # o

\

(13) BB 1 "’b" RNA \,i‘lﬁ.i,};)%b 5"!; J—u]gg,g,\*fr

-2 RNA # 504 s 4o+ & KR8 ABC 4 %7 * A F 8 ¢
(HSUNBK-1) i 7362 F Jis s MR B PS5 » ¥ 8 B 0+ &5 - gt
1Cy5/Cy3 & bt @ o & 7 % gdE A 45 HL-60 fm¥e & CCY1a-E2 AU 7
PERY (5 0 AP BEE S A el 4 T2 A F) o CCY1a-E2 (5 uM) £sZ1 % 8
| PEES 0 P EEARGA B & T2 2L F] (up-regulated gene ) ¢ 35 HLA-G ~ FASTK -
PROML1 ~ SACS % ; m &gatdrd] & 52 &L ¥] (down-regulated gene) ¢ 4%

ACADL ~ PRPF4B ~ SCN8A ~ ACY1 ~ LY64 ~ SRP68 ~ CLDN1 ~ CCL7 (% + ) -
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7 CCY1a-E2 (5 uM) ¥ 12 | B 15 » 0 BTak 3 5 % T2 3L 7] & 45 CLC
ALOX5AP ~ LYZ ~ XRCC1 ~ HLA-C ~ UBE2M ~ TMSB4X ~ HLA-A ~ MEF2D ~ ENG -~
MYL1 ~ S100B ~ ITM2A ~ IFNGR2 ~ S100P ~ RPS5 % ; @ P Agat 4] 4 2
# ¥ & 42 CCND2 ~ XPO1 ~ PIMA ~ MPP-6 ~ CHEK1 ~ TOK1 ( 2% & fm s 3k # ) ~

TNF(# & m% %= )2 %27 DNASRNA 2 Joi & & cnfk 714 53 i (4

Bk 5 v L i % A 45 CCY1a-E2 48 HL-60 2% 4 F] 4 A de
FREFeR 5 PARF A AP o 4 47 HL-60 ¥z i CCY1a-E2 i@
128/ 2 % r%%  BAFNLRAES MY (BIZ2L>) 23R
SFAARE (1)L PF 3 4o @ A FI & IR T‘ﬁ'ﬁ’ » & 4% CLDN1~LY64 ~ SRP68 ~
CXCL9 ~ SERPINB2 (Group 1) #2 CCL7 ~ HLA-C ~ CCL13 ~ S100A8 ~ S100A9

(Group4 ) (2) g p [ 3 4r @ Ak ¥] & LA 4: ¥ » # 35 ACADL ~ N33 ( Group
2) ¥2 SACS ~ EPHB3 ~ TXK ~ CTSG (Group 3) - (3) »* 4 -] P2 pF 5L 7]
ZIE P A EEFH ST "ﬁ » @ 35 MLLT2 ~ PTPN1 ~ PRPF4B ~ SCN8A -
LDB1 ~ LASP1 (Group 5) ¥2 PKD2L1 -~ CYP4F3 ~ PROML1 ~ TOMM40 ~ FASTK -

KCNJ8 ~ CLCA2 -~ KEL ~ SERPINA4 ~ GALE ~ SERPINBS -
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L SRS

2 B g FURiTE > Ay HL-60 w2 & & 2-(benzyloxy)benzaldehyde i+
Az mie FBEN o d A - %8 CCY1a (17) & &g ¥ chimie 4 K Fr
#liEr o E4-H i F 2 -OCHPh fA 22 & ** meta-position( CCY1a-A1, 18)
g« para-position (CCY1a-A2,19 ) i3 = 4 K Fr4] 7% & ¥ T "% o pt L & CCY1a
2. CHO % # = COCHs (CCY1a-A3, 20) -~ COOCH; (CCY1a-A6, 23) ~ CONH.

(CCY1a-A7,24) 2 CH=NOH (CCY1a-A15, 32 ; CCY1a-A16, 33 ; CCY1a-A17, 34)
2 R F G A LT &4 o F]pt CHO A B+ CCYla 2 izt 4284 &
& 10 - OCHs % »* CCY1a 2 meta-position (CCY1a-D1, 25) » * < H B o
b %% BEor oo i 2-(benzyloxy)benzaldehyde #g 4 - (26—31) ¢ E kg

]“HF," S¢r CCY1a 2 fpg 2 dpin - 2 ¢ CCY1aE2 (29) 2 F it it - 19
Ppdrdlfpmre 4 £ 8% cn % > A KA & #-2-(benzyloxy)benzaldehyde i+
2 P enB i 3 4 b4e#- CHO A M4 COOH » CHOH 2 =NCH,CHNR; -
B & = glycosylated prodrug > Hp st & = 1 iEH it 5 . T RAFE
b B a4t KPR i E iR LR 1T - B FWRER
"% 7 HL-60 #t > CCY1a-E2 » ¥ 4 st g fn 72 (U937 ~ K562 ~ KG-1 ~ KG-1a)

2o B &R it n dmPz (WEHI-3) £ & ¥ 4 £ P it * - CCY1a-E2
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¥ HL60 2 WEHI-3 2. ICs 325 % 50uM > e £ v i § £ ¥4 H P
( PBMC, peripheral blood mononuclear cell )4 & #r#4]is % H ] o 7 CCY1a-E2
100 mg/kg/day # & T ~ i § - % EFRE IR 6 5 4 BALB/C /| B4R {7 e
TR LN MR R B R AP CCY1a-E2 m® )
N2z BEe® ~idd 4 ~ 2 KB alF LR BT % BARE R
BirErME 2 HHE I FREZ T E I F XRApY cn 22t A El
o ANTBHCEY A S AELR o R E S X F PR 0 T LE S LRI
B2 w jglucose kRO EF®R S (£ ) A F G ¥ it friwmie p cAMP 9
HEAGH Y ATHTTRF R RFTE- HEFEFom - A FPRR

CCY1a-E2 euy® | Bl2_ LDH B F T ' > H BT #Hrmidn (£ )o

>t BALBlC 2z 5 pimizdk WEHI3 2 - A4 &4 it = 2 ehH 3o K lo

e B M e A 87 A s F B Y 2 o fe gk HL-60 ~ U937 ~ K562 ‘m ¥z 4p 12 34
A4 ATAR ~ IL-6 ~ G-CSF 2 1,25-Vitamin D3 it ¢ WEHI-3 fm?z & {7 & it 3 »
¥ %“g * NBT ~ a-naphthyl acetate esterase 4 ¢ = ;= #& BlzEF - WEHI-3 ‘w2 % &
FLk ¢ 4% CD11b ~ CD14 ~ Mac-3 » F] ¢t 12 WEHI-3 ‘m#% 2% = e pds 7 {50 o
TR LR FRL I AT R E RN L e EHE Rz A0 0
FREFFE IR B TV P IS GEES LT EFREr o ok i

Bl bR B BB B A B e L SRR A 2 4L PE S R o
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i£omFTE " E4f 7 Class %702 He % 804 # 4p b WEHI-3 7% % $k % BALBIc
OB RIS N 3t 14 X 5 BALBlc A 24 s g o 1t

WEHI-3/BALB/C x J§ -] Bl #7i8 7 2 B4 es ® » 2P eng % 7~ & CCYla-E2

= »
[pily
N
Pa- SN
&5
=

'f‘?i%iﬁ'ﬁ'i-‘i%'frZS:& Sedpz o] Rz & #ce 1% CCY1a-E2

RERNF Pl Rehd 2R BT 2L RBAFTHZ L
S oM AREFARAAZ LD TR T UIRT 2 Fe HES (5o vinblastine )
T5 0 ¥R o

ERE A R UL E A B RS N AR e & AT

LML > FRELES N 2 PHF RO PR E L EHTER
FAaip ko PR D G BRARBLS P TR E 2 EMB G F g 4
%g4 (luciferase) £ 24 4 44 X RIL - B R{es 47l - L 524
AP BENF b o BRI N LB BE D T T 4 A B BRI R
BRI - Edd a7 b QR MBI E R TR anEE %

$H R ke ATER

gl

FoeF o PRt AATER G FIL/F W PE
FHEFEFET CRAAFEL CHABATIMES] c ARAPAT Y
¥ 34 kpEd A F12 WEHI3BALB/C i /| B > 12 = #Tehd 5 > % in AR g e
LAWK > URBFFHREEL 52 T HFR -

e BB e B s A e s 4 (T 5 Hp

o

K EFE G ot E L & AR o 3F § anit F R RlARE MR w e 4
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AT P F AT ER o CCY1a-E2 #r4] HL-60 & mPe th 2 £ H 5 d Frilimoe
FH A EFFwe = o TE A S HE YRR

caspase-dependent £ caspase-independent = f& i35 108 A F % %+ caspase &
— MFrd) A 15 L 2 CCY1a-E2 Eu? fm®z » ¥ 4] CCY1a-E2 514 2. 4 & Fr
T% od b 2%k CCY1aE2 # 2 wmie A= 18 § - & A en

caspase-dependent ‘m¥e &= BT 2R @ caspase-independent ‘m Pz /¥ = BT 7T 4
Fyitgipl 1 Fask 2 TNF g B & R IR T & p &g ch% it (data
not shown) > 4&/p] CCY1a-E2 # H wme A= 7 £ 5 d mre Wt v = £ 1Y
Fas/CD95 ¢ TNFR #7424y > e £.5d Hv 7o~ X428 (TRAL & ) 2 7 st 4%
G ",4T? o i caspase & [HiB|E { i -  AEor o caspase-9 H_k A ALE L ey 2
{s & B 5 caspase-3 - caspase-8 - PARP »* 6-8 /| FF B 4044 & % 1) 7 85 KDa
BB 5 7 caspase-3 AR A pFERF fpes £ o 12 Caspase-3 ~ -8~ -9 & —
M e B R i # 2 CCY1a-E2 e ‘m P2 2_ 73 i & » ¥ 3o % caspase-3 »
-8~-9 7 it 30 S8 CCY1a-E2 3f $of fm e k= B S~ 2+ *h - cytosolic cytochrome

£ 3t CCY1a-E2 i@ 6-8 /| P B 4pn3% 4v » MR8 dw %2 k= ¢ Bax F-v 7% 1% b1

B 4o Frdlimie B = enBcl2 &2 X E T s e Bid Bd FTEEBTE K e T

bR Apins CCY1aE2 # % HL-60 @ - 1 & v i L4

N

caspase i ¥f 3| 2 A+ SRR @ L T 738§ o Caspase-8 2 & it F ¥ o4 A Ad
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= X MATE IR F] 5 caspase-8 » € 4k caspase-3 & it o ¢k caspase-8 Ak iE it ¥
it B_FR AR RE ArAs de ek < i J8 - caspase-9 & it 0 i@ 5 1 caspase-3 0 £
7% 1 caspase-8 o & ok RAY = BT 0 ¥ i fr ROS (reactive oxygen
species ) 2. A 4 3 B o Bd® CCY1a-E2 7+ I p* % = N-acetylcysteine(—~ F&
antioxidant) » 24 -] pF {s I & ¥rd) w2 = hiT* (datanot shown) » ] 4& 345
F MR F = '8 2 ROS-independent - @ ¢ CCY1a-E2 2 P » caspase-8 #t
BB AN o Bid 30 R R BE KA dE R R AR T MR T
¥ i & caspase-8 #-Bid 5 1t = tBid v i m B AR < BTG Moo 2t 1
- hEER e
& CCY1a-E2 A2 e HL-60 %2 » J£_ 3 -] PF i %e ¥ 8P & (7 B 4odddr ] o
- B 6] e ke A G2IM H o ¥4 fmve ik HP i 32 CKI 3%
REBRBDES > AP KR T > LR 47 p21 - p27 F CKl e LB R iE
i CKI 22 fmre ip 8 i & G2IM #p 5 B o 2t b > F] 5 HL-60 (p53-null) ~ U937
( mutant inactive p53) ~ K562 (loss of one p53 allele and a frameshift mutation in the
other allele ) ~ Hep 3B (deleted p53 ) ~ H1299 ( p53-null ) ~ KG-1 ( mutant inactive p53 )
% wre 5 pb3 negative chim?e & - @ Hep G2 (wild-type p53) ~ WEHI-3 ‘e B 5
i F p53 # g 104110, m L s s g 25 CCY1a-E2 34 e G2IM #p i 7% 15 % 5 pb3-
independent % +* CCY1a-E2 4] WEHI-3 fm %z cris-fm 4] £_F ¥2 HL-60 #g 02 »

P % 0%~ i3 -
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2‘5 CCY1a-E2 3% % HL-60 ‘m*e i¥ Hp v 2 tm®e &~ ¥7 protein Kinase

Z2 B enff 2 AP Bu A kR 2 PKA -~ PKC ~ ERK ~ p38/JNK

ke

fi

— Frd| B EIL L L5 CCY1a-E2 148 4 47 fmbe 58 F o 2 % 3 30 PKA~ PKC ~
ERK ~ p38/INK & — #r#|#&| & 7 8258 CCY1a-E2 #13% % e HL-60 H w22 % =
An gty HF IR CCYla & B ¥ (o L2k cAMP ehE 82> B I % ¥ it fo ¥
3% NADPH oxidase 7% 42" ™5 B 838 v & AR kg % &1 %3 PKA & - |2
P A o 38 CCY1a-E2 34 # HL-60 ‘mwe sk #p e (T4 % fwiz B = % >
FIP A PG A d e ? > FHE 2 A PKA #rdigend & 24
oo Af7 g ¢ 4 ERK 2 MEK & — #rd & € 3 4 CCY1a-E2 3 2 fmve >
= o kw2 87y 3 3R CCY1a-E2 2 % 5% CCY1a & F #rlu 473 Fenn § T
A resnre (vascular smooth muscle cell ) 3 # chie* | % s {%’g\z’ Fr
Ras/MAPK 2t & @ yipe s » & 35474 p42/44AMAPK s it 8 5 3 3t CCY1a-E2
AR LT G ERF o

TR REFERB I NDTF A OE IR B F AR F

himi o PRERIERLE A FE o Hpwmre A g iR 4 &£ SNBT %4
P €3 Y UMk E e € RF G o AR SRELE S IR CCY1a-E2
# NBT positive (1T * ¥ ‘m#e ¥ #) 2% A& G2/M #p (data not shown )» d pt 2@ p >
CCY1a-E2 & 3% ¥ * #f u plw e fh o i cni®T ¥ o

AL U 4 R P AT A > 2 47 CCY1a-E2 @ 18 e HL-60 w
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e AT R et ood DNA B 2% 44513 8 pr CCY1a-E2 Aur 14 2
AT FIRA e k2 AF]FASTK 3 A5 % £ 3> » PRPF4B R4%
Fr#| & 3 - FAST kinase ¥2 PRPF4B kinase % Serine/threonine-protein kinase < FAST
kinase # % 4 3§ 7 Fasligation 73 7P -FAST kinase ¢ #% dephosphorylated =
pEE it T A F) TIA » 3k e &= - PRPF4B kinase B & 3 & fm¥e ik #) &7
fnfz 3 4 4 & v Cyclin-dependent kinase like protein Kinase ©

% ‘m?z b PRPF4Bkinase # IR}t 2 pr> ¢ i wmieiE » w2 ) R w
¥ # 4 -CCY1a-E2 43 HL-60 im ¥z ik #p 2 & $r4] & G2/M #p » ¥] 2 PRPF4B kinase
i B TRV i TR CCY1a-E2 #rd| tmoe 3k 8p cnp Fl2_ — o gL ¢b 5 NEpE
A3 4o @ & IR 4v 22 JL F] e 4% SACS ~ EPHB3 ~ TXK 32 % tyrosine kinase 3% 43
Z2_ L %) > A dp) tyrosine kinase ¥ it » %¥7 CCY1a-E2 #1734 % HL-60 ‘m#z 2
G2/M arrest e%m¥e 3F P fr ] (5% 2 47 o

3 % CCY1a-E2 4 HL-60 im»e @ 12 -] P 1s > Frd| i G2IM #) chim®z %
HERP R PR B 7= o NP AT 12 ) P2 A TR IR IR
G2/M #p e4p g 2L F] (4 cyclin D2 ~ MPP-6 ~ CHEK1 ~ TOK1 % ) » 22 138 ‘m P2
H 2z 4B A F] (4o XPO1~ PTMA %) A F1& R EALHrd] > FW 2 i das
serine/threonine-protein kinase £7 tyrosine protein kinase ¥ it # /% ¥ 4 & CCY1a-E2
A HL-60 iw#e p g2 4, @yE > ¢ CCY1a-E2 # &t FEd dril 0 dwre 5 2 A B eh
AFz A G mrzier GAMEpchp b 2L 7F) > Fla ERFHIrd|r = o

3 % &7 chalcone St enimd & F AR E L 5 g L~ F 2 Pk
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% o A A 45 HL60 fm i COY1a-E2 AT 1 T 8 ) P2 2 Feidp M 125
S > 214 L 4p B 2. A F]# 32 CLDN1 ~ LY64 ~ CXCLO ~ CCL7 ~ CCL13 ~ S100A8 -

S100A9 & ¢ "gPF ¥ v @ £ I*F X > iz vk CCY1a-E2 7 &t ",’f#‘mf&;f%’# ok

gl

wex B 4 LiEH o Wang & 81 $ag i e 4 4 COYla & 17 fruf L1
P2y o FRALFHRAY P9 k) cAMP @ 0 7 it o3k NADPH
Oxidase & |+"% "5 B} » CCY1a-E2 »+ ¢ {20 m IR P epugd A4 E 7 B2 ip

& HL-60 e 5 72 A F1 R TG Mo B (7RI

X EH e R Gy F IR 0 2L caspase i Ehiwre - BT
( caspase independent pathway ) 7= %~ 22 ‘w2 &= o A i HL-60 Mm% 5
CCY1a-E2 re® 12 - p# 5 » Serine protease & F]1 CTSG F = 2 4% > { &
#* caspase independent pathway ( 4 Serine protease ) » ¥ it %-£2 CCY1a-E2 13}
Wenmie A= o Ak > NP iE { 2— 411 RT-PCR 2 Western % § sz p

g
E bﬁ‘ﬁgrﬁﬁg'}‘]%ﬂ ) FEE

%23 CCY1a-E2 »+ HL-60 ‘wre p e 4 @
f o
FE P % Ak CCY1a-E2 %F HL-60 n  fmie e K Jrd] (5% &

iR BIZ S S AR o @ F COV1aE2 £ § $ht Ay lmte e £ gl
e kR b A 3 WEHIF3BALBIC x| BLA 4 s RS ¢

R HEE G Fulpeniv® > 2 COY1a-E2 & & 3 0] o Flpt > 3L gn o CCY1a-E2

il

e - ERPEZEE- PR BORTE EFRERY o 2

CCY1a-E2 Jis # »t A R P3L it M 8% » A A K FHRDLE -
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17

18

19

20

21

0
Rq Ry’
+
R cl
R3 Rz Ry’ Ry’
1-12 13-16
1 R=H,R,=OH, 7 R=O0CH,,R,=0H, 13 R/)=R/=R/=H
R,=R,=R,=H R,=R,=R,=H 14 R/=OCH,R,=R,/=H
2 R=H,R,=OH 8 R=NH,, R,=0H, 15 R,'=CLR/=R,/=H
R,=R,=R;=H R,=R,=R,=H 16 R;/=CLR,=R,/=H
3 R=H,R,=OH 9 R=H,R,=O0H,
R,=R,=R,=H R,=OCH,, R, =R,=H
4 R=CH,R,=OH, 10 R=H,R,=0H,
R,=R,=R,=H R,=R,=H, R, =OCH,
5 R=CH,R,=OH, 11 R=H,R,=O0H,
R,=R,=R,=H R, =R, =H, R, = OCH,
6 R=CH,R,=OH, 12 R=H,R,=0H,
R,=R,=R,=H R,=R,=H,R,=Cl
Rs"
0
a
! R4"
R
Rsli R2II
17-31
R=H,R,"=0CH,CH,, 22 R=CH,;R,"=0CH,CH,, 27 R=H,R,"=0CH,C/H,,
R}IF = R4ll = 5“‘ = H Rlli — R3“ = RSN —_ [_[ R3" = 4" = H‘ R:-‘" = ()(:‘I_[3
R=H,R,"=OCH,CH;, 23 R=OCH, R,"=OCH,CH,, 28 R=H,R,"=O0CH,CH,
R:" - R4" — Rj" =H R-_;" — R4“ = 5tl =H R3rl - R4" - H, R_i" - Cl
R=H,R,"=OCH,CH;, 24 R=NH, R,"=0CH,CH, 29 R=H,R,"=—oue
R:IP _— lel - RSI' - ]_] R}I! — RJ" = RSH — H Rj" - R4l| - RSH - I_]
R =CH,, R,"=OCH,C,H,, 25 R=H,R,"=0CH,CH,, 30 R=H,R," =—onc
R;” — Rdll — RSH =H R:‘" — 0(*]_]“ R4l|’ = R5" =H Rs“ _— R.4" — R_q" =H py
R=CH,, R,"=OCH,C(H;, 26 R=H,R,"=OCH,CH;, 31 R=H,R,"=—okc
R—zﬂ P R4ll — R:_'" = H lei — RSH = ]_]’ R4IP — OC‘H3 R3" = R4ll = RS" = H
RSI’ Rs"
Rs" cho __ b Ry" CH=NOH
R3Ii R2|' R3IP R2|I
17-19 32-34
32 R,"=OCH,CH,, R,"=R,"=R,"=H
33 R;"=O0CH,CH,, R,"=R,"=R,"=H
34 R,"=OCH,C,H,R,"=R,"=R,"=H
(a) KoCOs3, Kl, reflux, 6 h  (b) NH,OH, EtOH, reflux, 3 h
Scheme 1 Benzyloxybenzaldehyde #=2 32 & =
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Caspase

Ced-3

Caspase-1

Caspase-2

Caspase-3

Caspase-4

Caspase-5

Caspase-6

% - Caspase 735~ R #{2- T4

Alternate name| Substrates

pre-Interleukin-1
ICE Interleukin-18
Lamins

Ich-1 (human),
Nedd2 (rat, mouse)

Golgin-160
Lamins (?)

PARP
SREBs
Gelsolin
Caspase-6
Caspase-7
Caspase-9
DNA-PK
MDM2
Gas2
Fodrin
Catenin

CPP32, Yama,
apopain
Lamins
NuMA
HnRNP proteins
Topoisomerase |
FAK
Calpastatin
p21 Wat
Presenelin2
ICAD

Ich-2, ICExll Caspase-1

ICE-lll, TY ?

PARP
Lamins
NuMA
FAK
Caspase-3
Keratin-18

Mch2

Cleavage
sites

WFKDI/S,
FEDD/A

DQQD/G,
EESD/A

IETD/S

WRVDIS,
LEED/A

WRVD/S,
LEAD/S

DVVDN,
TEVD/A

60

Target

sequence

DETD

WEHD

DEHD

DEVD

{(WLJEHD

{(WLJEHD

VEHD

Potent target Active
(caspase) | site

Function
(and notes)

DSVD

Processing of interleukins
(inflammation).

1,3 QACRG |Can also induce apoptosis
depending on isoform and
if over-expressed.
Apoptosis (activity
supressed by serum
deprivation)

- QACRG

2,6,7 QACRG Apoptosis

Inflammation/Apoptosis

(note: this could be the
34 QACRG |  human form of mouse
caspase-11). Related to
human caspase-5 and
caspase-1

Inflammation/Apoptosis

35 QACRG
(related to human

caspase-4 and caspase-1)

3 QACRG Apoptosis



Mch3, ICE-LAP3,

-7
Caspase M

Caspase-8  FLICE, MACH, Mch5

Apaf-3, ICE-LAPS,

Caspase-9 Meh

Caspase-10 FLICE-2, Mch4

Caspase-11 Ich-3, ICE_B
Caspase-12 ICE_C
Caspase-13 ERICE

Caspase-14 MICE(Mini-ICE)

sa e v

PARP
Gas?2
SREB1
EMAP 1|
FAK
Calpastatin
p21Waft

Caspase-3
Caspase-4
Caspase-6
Caspase-7
Caspase-9
Caspase-10
Caspase-13
PARP
Bid
Caspase-3
pro-Caspase-9
Caspase-7
PARP

Caspase-3
Caspase-4
Caspase-6
Caspase-7
Caspase-8
Caspase-9

IQAD/S

VETD/S,
LEMDIL

DQLD/A

SQTDNV,
IEAD/A

DEVD

LETD

LETD

DEVD

6

2,36,7,10

37

2,36,7

QACRG

QACQG

QACGG

QACQG

QACRG

Apoptosis

(activity blocked by clAP1
and clAP2)
Similar in structure and
substrate specificity to
caspase-3

Apoptosis
(death receptors)

Apoptosis

Apoptosis
(death receptors)

Murine caspase similar to
human caspase-4.
Belongs to the same
family as caspase-3 of
enzymes. May be involved
in inflammation and
apoptosis
Involved in mediating
apoptosis following ER
stress. Related to mouse
caspase-1 and
caspase-11 and human
caspase-4 and caspase-5
Member of the ICE family
of caspases that include
caspase-1 and
caspases-4, -5 and —11.
Involved in inflammation.

(3x @ W3 tryptophan » E 3 glutamic acid ~ H 3 histidine ~ D % aspartic acid ~ | 5 isoleucine ~ L % leucine ~

Vivaline~X3 iz g A7)

Reference: TRENDS in Cell Biology Vol.14 No.4 April 2004 p.184-193
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# = Benzyloxybenzaldehyde 7= 4 # $t HL-60 jm 72 13 /&5 5 e 2 55

R4 R1
R3 R

Compound R R: Rs R4 Rs Re Viability (%)’
17 (CCY1a) CHO OCHPh H H H H  3236£225
18 (CCY1a-A1)  CHO H OCH.Ph  H H H 8611475
19 (CCY1a-A2)  CHO H H OCHPh H H  97.04£685
20 (CCY1a-A3)  COCHs OCHPh H H H  H  9262£807
21(CCY1a-A4)  COCHs H OCHPh  H H H  7136£6.16
22(CCY1a-A5)  COCHs H H OCHPh H H  10299%7.06
23(CCY12-A6) COOCHs  OCH:Ph H H H H  9.46£6.23
24(CCY1a-A7)  CONH. OCHPh H H H H 10020628
25(CCY1a-D1)  CHO OCH;Ph OCHs H H H  9887£304
26(CCY1a-D2)  CHO OCH;Ph H OCHs H H  40.81£300
27(CCY1aD3)  CHO OCHPh H H  OCHs H  5144+306
28(CCY1aD5  CHO OCHPh H H Cl H 4547540
29 (CCY1a-E2) CHO °”2°Q H H H H 24.32 +4.98

OCH,
30 (CCY1aE4)  CHO O_HZC@ H H H H  2502£355
Cl

31(CCY1aE6)  CHO o—rbc@u H H H H 35324325
32(CCY1a-A15) CH=NOH  OCH.Ph H H H  H 10100431
33(CCY1a-A16) CH=NOH H OCHPh  H H  H  9042£429
34 (CCY1a-A17) CH=NOH H H OCHPh H H 9746451

*. HL-60 cells were treated with each compound at concentration of 40 uM for 24 h. Viable cells were
determined by propidium iodide exclusion method. Percentage of viability was calculated as the ratio of
viable cell number in each group to that in ethanol-vehicle control group. The experiments were performed at
least three times with similar results. Data are expressed as the means + SD.
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%

= BALBlc/| 8.1k 384 5% 2 57 I Sw % BeeWEHI3 fm% = L A =
BHE S FREAELEER (g)

WEHI-3
R ) 0= 7 = 14 = 21 = 28 =
KEEES :°d
5x106 Cells | 23.041.2 23.542.6 19.64£0.9* | 18.7+£06* | 18.7¢1.0*
1108 Cells | 26.2+1.1 25.841.3 22,9412 205422 | 19.3+1.0*
e
2x105 Cells | 27.0+1.6 26.5+1.9 26.1+1.5 23.740.6 23.241.3*
Control 24.9+0.2 25.2+1.0 25.6+0.7 25.2+0.3 26.7+0.8
5x108 Cells ND 581+0.86* | 5.34+130 | 6.04+1.34 | 6.15+0.36
- 1x106 Cells ND 407£0.16 | 599+0.15 | 6.34+021 | 6.42+0.31
(M00gHE) | 2105 Cells ND 440+017 | 5204046 | 4.84+052 | 6.25+0.75
Control ND 440+0.33 | 4254006 | 4.32+0.73 | 5.25+0.36
5x108 Cells ND 0.35£0.03 | 040+0.06 | 0.56+0.09 | 0.98+0.04*
o 1x106 Cells ND 0.29+0.02 | 042+0.01 | 0.62+0.08* | 0.74%0.04*
(M00g#€) | 2x105 Cells ND 0.30£0.02 | 049+0.14 | 057+0.12 | 0.61%0.15%
Control ND 0.4240.09 | 0312004 | 0.35+0.05 0.35+0.01
1.ND & ¥ il
2. AR N THEHEE S £ 5 (n=))
3.7p<0.05 %7 & &g control s 2 vh > Y B REFOLR
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2® = X F 3% BALBlc - 5 F T X B INEF R A
Pk R e CCY1a-E2 A2 s M E ~ P2 £ & (9)

AF-iE & B LI

K| 0xz2 8¢ |7Txtz2me TEE THRE
/1009 %2 £ (1M00g % £)

Control 24.25+0.76 24.58 + 0.66 4.43+0.47 0.33+0.05

2-glycofurol 2492 +0.58 28.20 +1.10* 3.98+0.30 0.28+0.04

5 mg/kg/day 2473 +£042 28.42 +1.13* 4.42+0.47 0.35+0.06

50 mg/kg/day 25.52 £ 0.41 28.88 + 1.52* 4.18+0.33 0.31+0.06

100 mg/kg/day 2542 +0.38 28.90 + 0.51* 4.17+0.26 0.37+0.04

1. k%% TaEHE R L £ 57 (n=6)
2.°p<005 %77 & =2 Control 2% 2 1t izt P 2 B F el B
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%37 - A FHFE%BALBlc /| KRG T X LNERIHT FIER G

CCY1a-E2 AU s 2 s i 4 1 H il &

i w

LDH
(UIL)

ALB
(g/di)

GLC
(mg/dI)

PRO
(grdl)

ALT
(UIL)

AST
(UIL)

CRE
(mg/dI)

BUN
(mg/dl)

Control

255.50+£105.18

1.63+0.28

81.33+£6.92

3.81£0.69

38.25+ 7.49

85.58+12.24

2.80£0.17

26.83+2.09

2-glycofurol

327.00+162.48

1.71+0.08

101.47+ 6.95*

3.90+0.95

38.58+10.31

92.25+37.19

2.79+0.19

27.58+1.80

5
mg/kg/day

298.00+ 62.22

1.58+0.38

106.73+ 9.91*

3.68+0.60

41.83+ 8.94

105.83+22.16

2.79+0.29

30.33+5.02

50
mg/kg/day

24483+ 46.99

1.73+0.26

103.50+12.77*

4.06+0.58

43.92+16.02

79.98+26.10

2.79+0.19

26.17+2.42

100
mg/kg/day

270.83+ 42.09

1.84+0.13

101.75+11.56*

4.77+0.46

41.83+10.02

115.12+15.08

2.92+0.34

28.9242.20

1. PEhEE T+ L 47 (n=6)

2.7p<0.05 47 &

217 Control 2 5k % 2z vb gl 0 A

£ 21l |1 B

25
WL "g

3. LDH: lactate dehydrogenase, ALB: albumin, GLC: glucose, PRO: total protein,
ALT: alinine aminotransferase, AST: aspartate aminotransferase,
CRE: creatinine, BUN: blood urea nitrogen
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25 -+

(100 mg/kg/day) » £ 521 X 24 E ~ g Bsg2 £ 8 (g)

3 4 {325 : BALBlc /] R § 7 % & :4%2% ;1 CCY1a-E2

g E § o §

Kl Bl 0z B | T2 8E 1 xis2 e T T
1100g % €) | (1/100g % £)

Control 27.63+1.09 28.13+1.43 28.50+2.14 3.84+0.29 0.38+0.09

2-glycofurol 29.38+1.48 30.25+1.41 29.44+3.20 3.40+0.24 0.40+0.11

CCY1a-E2 27.69+1.07 28.31+1.25 26.81+1.71 4.05+0.84 0.33+0.05

T fREFEIHELERL LT (n=0)

2.°p<0.05 % 7+ & 2 Control fe i % 2 1 > A izt b
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%= =L A~ F 3% BALBlc /] *‘"3@ 7= kI z CCY1a-E2
(100 mg/kglday) R EN AL F 2 RRE

LDH ALB | GLC | PRO ALT | AST | CRE | BUN
(UL | (gd) | (mgid) | (gd) | (UL) | (UL) | (mgidl) | (mg/d)

‘p E)J

Control | 415.06467.60 |1.73+0.18|106.19+11.34| 4.91+0.31 | 46.88+10.08 |84.19+12.08) 1.94+0.62|25.19+3.21

2-glycofurol | 349.75£95.37 |1.96+0.41| 99.50+12.90 | 5.05+0.75 | 46.38+21.27 | 90.38+48.41| 2.13+0.13 | 24.20+4.40

CCY1a-E2 |234.38+65.32" |2.08+0.47| 89.94+17.76 | 5.47+0.79 | 47.19+26.82 | 94.63+20.67| 2.25+0.27 | 23.44+4.63

FEELTHOELILE X LT (n=8)

p<O00S &7 2 erfpleg k2 i AR E EFESLE
LDH: lactate dehydrogenase, ALB: albumin, GLC: glucose, PRO: total protein,
ALT: alinine aminotransferase, AST: aspartate aminotransferase,
CRE: creatinine, BUN: blood urea nitrogen

67



% ~ BALBlc -] & g#% 1

s+ WEHI-3 sn% 2 CCY1a-E2 Ay is2 ® ¥ (g)

K] 0= 7 = 14 % 21 = 28 =
A 25.25+1.65 25.44+1.12 26.00+1.07 26.38+1.41 26.88+1.79
B 26.69+2.34 25.50+1.93 24.25+1.91 22.88+2.37* | 20.42+2.38"
C 25.94+1.32 26.00+1.41 25.75+1.67 26.13£1.13 25.86+1.46
D 26.94+2.24 26.63+1.69 26.25+1.49 25.13+1.96 24.88+2.99
E 27.50+1.69 26.50+1.41 25.75+1.28 24.75+1.98 24.5012.41

1A ¥ HRE

B : #% 9% ;2 SAWEHI-3 % (1x106) o

C : #7%;1 5+ CCY1a-E2 (100 mg/kg/day » i Fax+ 7% ) o

D : I 45 5% ;2 sHWEHI3 0% (1x109) .EE?CCY1a-E2 (100 mg/kg/day » & F 453 7% )

E: #5% 1 5 WEHI-3 fm%e (1x106) - 3:%53# i+ 54 CCY1a-E2 (100 mglkg/day » b F 423 7

2.%p<005 %7 & B h2 R hRP L} HEMDLE
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%1 BALBIlc -] B g# % 1 8¢ WEHI-3 im#2 2 CCY1a-E2 AE 14 7552
w2 €8 (g)

SR

b a b b b
(00 g 48 ) 4.22+0.74 6.41+£1.44 3.95+0.92 4,06+0.55 3.89+0.32

( /105%%@ £) 0.37£0.07b | 0.70£0.24@ | 0.35+0.05P | 0.36+0.07° | 0.40+0.12°

1A% HRE o
B : # % ;L stWEHI-3 w72 (1x106) -
C : #7% ;1 5 CCY1a-E2 (100 mg/kg/day » i 45 7x) o
D : I pEg %2 5tWEHI-3m %2 (1x106) 22 CCY1a-E2 (100 mg/kg/day » it 45 7% ) o

E : 4 #%;2 5+ WEHI-3 'm®¢ (1x106) — ik t5 £ /144 CCY1a-E2 (100 mglkglday » i@ 4= 7 %)
22ap<005 &7 2 e An 22 W A E JF B ¥ chi B

bp<0.05 477 & BB Bk 1t A EFHSLE

IR

69



4 1 HL-60 im7¢ i= CCY1a-E2 (5uM) AT | P& Y Bh2 2 F] % it

PR AR A B 4 2. 4L F]( Up regulated gene : Ratio of mean > 2)

Time Gene . Ratio of
(h) Gene ID Gene Name Symbol Gene function Mean
1 2125838 |HLA-G histocompatibility antigen- class I- G HLA-G Others 2.007
3 2125838 |HLA-G histocompatibility antigen- class I- G HLA-G Others 2.052
4 345077  |H.sapiens mRNA for FAST kinase FASTK Apoptosis/Cell Cycle 2.369
4 27544  |Homo sapiens AC133 antigen mRNA- complete cds | PROMLA1 Inflammation 2.214
8 815142 |spastic ataxia of Charlevoix-Saguenay (sacsin) SACS Others 2914
P BE AL ] 4 32 A F]( Down regulated gene : Ratio of mean < 0.5)
1 140131  |Acyl-Coenzyme A dehydrogenase- long chain ACADL |Metabolism/Redox Enzymes| 0.094
1 898070 PRPF4B | Cell Cycle/Cell Proliferation |  0.372
1 361668 sodium c.hannel- voltage gated- type VIII- alpha SCNBA Transport 0.435
polypeptide
1 51293  |Human aminoacylase-1 (ACY1) mRNA- complete cds| ACY1 Others 0.485
3 898070 PRPF4B | Cell Cycle/Cell Proliferation |  0.180
3 361668 sodium c.hannel- voltage gated- type VIII- alpha SCNSA Transport 0.285
polypeptide
4 | sasppo [Vmehocyte antigen 64 (mouse) homolog- LY64 Inflammation 0380
radioprotective- 105kD
8 | a2go [YmPnocyte antigen b4 (mouse) homolog- LY64 Inflammation 0.220
radioprotective- 105kD
8 626358 IADP-ribosyltransferase (NAD+; poly (ADP-ribose) SRP68 DNA Damage /Repair 0.417
polymerase) Enzymes
8 664975 |claudin 1 CLDN1 Others/Inflammation 0.481
8 485989 [Monocyte chemotactic protein 3 precursor CCL7 Inflammation 0.487
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% L - HL-60 iw% = CCY1a-E2 (5uM) AUE 12 -] pr2 4 7% it

MR AL 5 4 T2 A F]( Up regulated gene : Ratio of mean > 2)

Gene Ratio of
Gene ID Gene Name Symbol Gene function Mean
2461050 |lectin, galactoside-binding, soluble, 1 (galectin 1) 5.606
788272 |Charot-Leyden crystal protein CLC m-lipase 5.290
127974  |Charot-Leyden crystal protein CLC m-lipase 4587
1459376 |S100 calcium-binding protein A9 (calgranulin B) 4.337
841617 |Human mRNA for ornithine decarboxylase antizyme, ORF 1 and ORF 2 m-decarboxylase 3.839
1550776 :rll_::;rili-ri:z;i:aﬁrotein (SRF accessory protein 2) NOTE: Symbol 3351
67759 |5-Lipoxygenase activating protein ALOX5AP membrane protein 2.973
2554697  |frequently rearranged in advanced T-cell lymphomas 2.889
293925 |Lysozyme LYz cell matrix protein 2.844
2555187 proteoglycaln 2, t?one mérrow (natural killer cell activator, eosinophil 2799
granule major basic protein)
760224 |DNA-Repair protein XRCC1 XRCC1 DNA repair 2.784
810142 [Major histocompatibility complex, class |, C HLA-C antigen 2.765
785847 |Heat shock factor protein 1 UBE2M apoptosis 2.728
868368 [Human thymosin beta-4 mRNA, complete cds TMSB4X |binding protein/cytoskeleton|  2.545
1604703 |major histocompatibility complex, class |, F 2.498
853906 [MHC class | protein HLA-A (HLA-A28,-B40, -Cw3) HLA-A antigen 2.393
471859  [Human transcription factor (MEF2) mRNA, complete cds MEF2D transcription factor 2.354
293925 [Human mRNA for HHR23A protein, complete cds LYz cell matrix protein 2.294
774409 |Endoglin (Osler-Rendu-Weber syndrome 1) ENG receptor 2.244
68103  |Myosin light chain (alkali) MYL1 structure protein 2.213
759948  [S-100 Protein, Beta chain S100B binding protein/calcium 2.185
878596 integral membrane protein 2A ITM2A surface molecule 2130
785575 :L;n’:jil zl:nr:;ZtSeK:dlsnterferon gamma receptor accessory factor-1 (AF-1) noRa receptorinflammation 2115
135221 |S-100P protein S100P binding protein/calcium 2.080
2571687 |ribosomal protein S24 2.049
2125838 |HLA-G histocompatibility antigen, class I, G 2.038
809578 |Ribosomal protein S5 Rpss | Pt syntnessRNA ) o)
binding protein
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% L - HL-60 iw% = CCY1a-E2 (5uM) AUE 12 -] pr2 4 7% it

M A 4] 4 2 2L F)( Down regulated gene : Ratio of mean < 0.5)

Gene Ratio of
Gene ID Gene Name Symbol Gene function Mean
826220 |lymphocyte antigen 64 (mouse) homolog, radioprotective, 105kD LY64 antigen 0.123
193990 |[Human ATP-binding cassette protein mMRNA 06B09 clone, partial cds ABCB10 transporter 0.132
731308 |40S Ribosomal protein S27 CS m-synthase 0.172
truct tein/cell
416316 |H.sapiens mRNA for nuclear protein SDK3, partial PNN SHUCHTE profeince 0.200
adhesion
626358 |ADP-ribosyltransferase (NAD+; poly (ADP-ribose) polymerase) ADPRT DNA repair/m-transferase | 0.200
629896 |MICROTUBULE-ASSOCIATED PROTEIN 1B MAP1B structure protein 0.232
754403 |lysophospholipase | LYPLA1 m-lipase 0.246
856535 |C-1-TETRAHYDROFOLATE SYNTHASE, CYTOPLASMIC MTHFD1 m-dehydrogenase 0.263
770704 |NUCLEOLIN NCL RNA binding protein 0.285
432194 |Homo sapiens mRNA for PRP8 protein, complete cds PRP8 RNA splicing factor 0.287
H homolog of D hila splici |at
447167 | man nomolog orLrosophiia splcing reguiator SFRS8 RNA splicing factor 0.289
suppressor-of-white-apricot mRNA, complete cds
509887 |Human 54 kDa protein mRNA, complete cds NRB54 RNA splicing factor 0.295
binding
262231 |CALRETICULIN PRECURSOR ) . 0.300
protein/transcription
T RNA binding
1472753 |Eukaryotic initiation factor 4B EIF4B ) ) ) 0.302
protein/protein synthesis
1735578 |E2F-like protein 0.313
249688 |Cyclin D2 CCND2 cell cycle 0.335
cell matrix protein/cell
768417 KIAAQ987 0.336
growth
840940 |Human mRNA for polyA binding protein PABPC1 RNA binding protein 0.340
) ) cell matrix protein/cell
262920 |Homo sapiens mRNA for EDF-1 protein EDF1 0.346
growth
273546 |Multifunctional proteinase-2 ADE2H1 m-synthetase 0.350
binding proteinfimmune
773479 |Human mRNA fragment encoding beta-tubulin. (from clone D-beta-1) ngsoinse 0.356
74566  |Homo sapiens mRNA for CRM1 protein, complete cds XPO1 cell cycle/transport 0.364
274638 |CAD PROTEIN CAD m-synthetase 0.381
) ) membrane
41406 |Human putative transmembrane protein (hma) mRNA, complete cds ) ) 0.389
protein/oncogenesis
Small inducible cytokine A2 (monocyte chemotactic protein 1, i
768561 o SCYA2 chemokine 0.389
homologous to mouse Sig-je)
) ) oncogene/apoptosis/
446927 |tumor necrosis factor (TNF superfamily, member 2) TNF ) ) 0.394
inflammation
501934 |protein phosphatase 1, catalytic subunit, gamma isoform PPP1CC m-phosphatase 0.396
308437 |Fucosidase, alpha-L- 1, tissue FUCA1 m-hydrolase 0.399

72




26568 |EGR3 EGR3 transcription factor 0.400
470846 CFIM25 RNA binding protein 0.400
) cell cycle/cell
809603 |Prothymosin alpha PTMA . . 0.402
proliferation/transcription
Homo sapiens mRNA for low molecular mass ubiquinone-binding e )
490778 ) QP-C binding protein/transport 0.423
protein, complete cds
. ' . RNA binding protein/RNA
127925 |H.sapiens mRNA for RNA helicase (Myc-regulated dead box protein) DDX18 helicase 0.424
Homo sapiens (clone CC6) NADH-ubiquinone oxidoreductase subunit
897987 NDUFA9 m-dehydrogenase 0.435
mRNA, 3'end cds
47681 |Human putative splice factor transformer2-beta mRNA, complete cds SFRS10 RNA splicing factor 0.448
855390 |Human p105MCM mRNA, complete cds MCM6 DNA replication 0.451
825013 |H.sapiens mRNA for PHAPI2b protein SSP29 cell matrix protein 0.457
757222 |Human clone HSH1 HMG CoA synthase mRNA, partial cds HMGCS2 m-synthase 0.459
511066 |H.sapiens PAP mRNA PAP m-polymerase 0.460
784744  |H.sapiens mRNA for M-phase phosphoprotein, mpp6 MPP-6 cell cycle 0.461
49970 |Sjogren syndrome antigen B (autoantigen La) SSB antigen 0.464
814117 [Human Gu protein mRNA, partial cds RNA heilcase 0.466
) o cell cycle/kinase/DNA
246524  |Homo sapiens checkpoint kinase Chk1 (CHK1) mRNA, complete cds CHEK1 repair 0.468
) peroxidase/stress
436554 |Myeloperoxidase MPO ) ) 0.468
protein/apoptosis
788190 |Human PH-20 homolog (LUCA2) mRNA, partial cds HYAL2 m-saminidase 0.469
50506 |H.sapiens ERK3 mRNA MAPK6 kinase 0.479
207358 |Human (HepG2) glucose transporter gene mRNA, complete cds SLC2A1 transporter 0.481
745503 | Cellular nucleic acid binding protein ZNF9 transcription factor 0.481
416951 SRP46 RNA splicing factor 0.482
Human mRNA for Apo1_Human (MER5(Aop1-Mouse)-like protein), )
50888 AOP1 stress protein/reductase 0.486
complete cds
134748 |Glycine cleavage system H protein precursor GCSH m-transferase 0.495
624627 |Ribonucleotide reductase M2 polypeptide RRM2 m-reductase 0.498
415437 |cdk inhibitor p21 binding protein TOK-1 cell cycle/kinase 0.500

73




Normal Hematopoiesis I @

LT-HSC STHSC \@ — @

Early hematopoietic

Mature Blood Cells

progenitors Late hematopoietic (comitted cells)

Leukemia

@ ~ > Leukemic
—_—
\ _——— @ and
LT-HSC ST-HSC

@
T T |_>Blockade of ,§| @

Mature Blood Cells
HSCs differentiation in @

early progenitors f\

Pharmacology & Therapeutics 100 (2003) 257-290
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NI G0-10

Down-regulation
J| Bol2 Caspase-3
Apaf-1
Cytochrome ¢
Caspase-9
A A v
A A AF > Apoptosis
Rapid degradation
1
v
PML-RAR o
|
|
Slow degradation T J_
< CoAct mRNA | Differentiation
Di.rect o.r indirect TN ‘ HAC
stimulation (?) RA RXR
vV
Cells/serum AT RA target genes

v

Current Opinion in Oncology 13: 8-13, 2001
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(A) Gjyand S Phases of the Cell Cycle

Genotonic Degradation ¢————
Stress

M G1 and S Phases of the Cell Cycle
G2

P11§ p15, p1 l g MDM2

4 P53 -
@ CDK4/Cyclin D -
l — ANV e |
!/ % |

S-phase
(DNA Synthesis) z
A

p27k

Cell 116:221-234, 2004.
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(B) G2 and M Phases of the Cell Cycle

p21 cip

TI62T14 Y15 v- TI62T14 Y15 ﬁ\
e
~y

—©®
’ TI62 T14 Y15 \

Go ‘...:ycI:B * :
0 ot
M ‘

Cell 116:221-234, 2004.

Bz ez A3 (B)
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(C) Cell cycle regulators: Cyclins ~ CDKs % CKls

I

Cyclin B/ CDK1

cde2sc b .\

p21 ~ p27 ~ p57

p14 ~ p15 -~ p16 ~ p19

Cyclin D1/ CDK4, CDK6

G2

\ ¢

Gy

p21 ~ p27 ~ p57

=
I
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dm¥e iE H 2

21+ p27 - p57
Cyclin E/ CDK2 |7 pelpar=p
Cyclin A/ CDK2 T\

Cell 116:221-234, 2004.
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Phagocytic
Cell

Apoptotic
Cell

Degradation

[] C.elegent
elegans

. Mammalian

Cell 116, 205-219, 2004

i

W= A= | %~ i£2 (Engulfment of apoptotic cells)
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(A) <481 K= (Death recepter pathway )

TNF

CD95

Ligand

g 5

A CD95 TNF-R1
Cell membrane
Dg¢ath
FLIPs 1 d bdd b | Death
Dgmain Domain| I b 1 )
bpobDbD D DD D ID Procaspage-2

D [ p Peath | D||D P !

Effector o[ P [E),Sct:rt]or
g [ E Poman| | | d H Dbmain
b RI
2 D1 D D D1 p2

P2 DLAD TRA TRADD RAIDD
FADD DD DD
Mort 1
Procaspase-8 (-10)
Procaspase-8 (-10)
DISC

Active
Caspase-2
Active
Caspase-8 (-10) l

Nature Immunology 4:416-23, 2003.

BT A= LAl BT R R LR (A)

80



(B) #-s % @ vE. & (Mitochondrial pathway )

MitochonTaI stress \ / l

Active
Bcl-2 Caspase-8(-10) Active
Mitochondria BolXL \ Caspase-2
Procaspase-3 l
‘ Caspase-2 —>
Bax . Bak Caspase-3 -»>
' Apoptosome >
< ) Bik . Bid Caspase3
' Complex
Cytochrome ¢ / p Caspase? >
Active c Active 3 >
Caspase-9 aspase X >
Procaspase-9 _——p» Caspase-8
Caspase-6
> Caspase-10
CARD dATP
J
Apaf-1 /
‘ Procaspase-3,7
. Active
Caspase-7

Apoptosome complex

Nature Immunology 4:416-23, 2003.
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(A)

Background :  Overview of Bcl-2 Family Members

BH4 E}ﬂ‘ I'B_H1| BH2 TM
Bcl-2 — C+—1 -
Bel-X0 — —13 i
- {1
Mammals oo
o1 —3 I
A1 - .-
Anti-Apoptotic NR-13 - -
C. elegans Ced-19 - - -
Bax +—11 i
Full Member Bak = C— O
Bok O - -
, Mammals Bcl-Xs - - -
Pro-Apoptotic
PO PO4
Bad i ? 1
Bik 7 —
BH3 Only Bid .
Bim - -
Noxa —
Biochimica et Biophysica Acta 1644:95-105, 2004.
B~ Bcl-2 72%8 mz k- (A)
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(B)

Cell Death Signal

Death Blocker

Bel-X,
Bel-W
Bfl-1
Brag-1
Mcl-1

Bcl-2

Check point

Death Inducer

L J

Death Signal Blocked

L J

Cell Survival

L

Bel-Xs
Bad
Bid

Death Signal Promoted

A

Cell Death

Biochimica et Biophysica Acta 1644:95-105, 2004.

Bl Bcl-2 3% %z &= (B)
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Viability (%)
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(A) (B)

Control Ethanol-control 313028172629 E C M

bp

3000

17,CCY1a (20uM) 29, CCY1a-E2 (10uM) 1031
. . . "

500

28,CCY1a-D5 (20uM) 31, CCY1a-E6 (10uM)

Bl ~ 2-(Benzyloxy)benzaldehyde #+# 3 3 ¥ HL-60 sm %z DNA #%7%)

(A) fmre g i- &5 a2 12 ] s * DAPI 4 & >3 00 Sk B iicdi % ‘w7z v DNA
Urpl B me kA 2 A, (9 ¢ HiEF 5 DNA %74 ek = w?z) (B)DNA 774 &
172 L% DNA %74 eni25 (M, DNA ladder marker; C, control; E, ethanol-control)
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Control 17, CCYla 26, CCY1la-D2

aso
350

Countsa
Counts
Counts

Counts
Counts

28, CCY1a-D5 29, CCYla-E2

32, CCY1la-A15

B 1 2-(Benzyloxy)benzaldehyde 7= % 4 ¥+ HL-60 ‘w %2 > 42 §8
WER e wmes it &4 20 uM ()7 50 uM CCY1a-A15) /A
12 ] FE 1512 40 nM DIOC(3)% ¢ » & 12y 5% fm e iR A 7S T =
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Apo Apo
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Control EtOH control
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Control EtOH control
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(M) Coniro BALBIC
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B i {!
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Control CCYla-E2
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(B)
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Day

Group A: Control

A 4 Group B: WEHI-3 cells
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v \ 4
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