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%25  TNF-induced signaling involves the formation of 2 sequential signaling complexes, complex I and complex II.
Complex I binds to the TNF receptor superfamily, member | (TNFR1) and contains TNFR1-associated death domain

(TRADD), TNFR-interacting serine-threonine kinase (RIP), and TN FR-associated factor 2 (TRAF2).

Complex 11 is

located in the cytosol and contains TRADD, RIPI1, Fas-associated death domain (FADD), and caspase-8.

AIF, apoptosis-inducing factor ;
chromosome-linked inhibitor of apoptosis ;

Endo G, endonuclease G ; Apaf, apoptotic protease-activating factor ;
IAP, inhibitor of apoptosis protein; TNFR1, TNF receptor superfamily,

XIAP, X-

member 1, TRADD ; TNFRI-associated death domain, TRAF2; TNFR-associated factor 2, FADD ; Fas-associated

death domain.
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Table2 WML, RS L OSLEEIEO 7R b — > ABHSFI100 5 % HA—
(Agents Active on Apoptotic Proteins in the Extrinsic, Intrinsic, and Common Pathways)

7R b — o AR FEFH N i PRI IR
SRR
TRAIL DR4 and DRS Preclinical
Monoclonal antibodies DR4 and DR5S Phase 1I/111
agonist to Dr4 and Dr5
ATRA PML-RAR alpha Clinical use
EES TR S S
Arsenic trioxide PML-RAR alpha Clinical use
Direct effect on the
mitochondria
G3139 (7vFE>rA Bel-2 Phase 11/111
DNA)
Antisense Bel-XL BCI-XL Clinical trials
Bax, BCL-Xs Bax, BCL-Xs Preclinical
PSR
Caspases activators Caspases Preclinical and clini-
cal trials
Apoptin
Survivin
7R S — > 2R T
pS3 ONY-015 pS3 Suspended
INGN201 Phase I1/111
Nuclear Factor PS1145 (IxB kinase in- IKKA Preclinical
hibitor)
Bortezomib 20S proteosome Clinical use

PI3K/Akt pathway CCI1779, RAD-001

mTOR Phase 11

e

TRAIL, tumor necrosis factor-related apoptosis-inducing ligand

ATRA, all trans retinoic acid.
mTOR, mammalian target of rapamycin.

Irene M &, Targeting Apoptosis Pathways in Cancer Therapy.

178-194 % —EBikZs

) B X DHERIL Twd, Bel-2 7 7 8 —
SFIETMAP-F F—XYIc X D EEY YB3 1.
PP2A IC X DY Bt s b, p53 OFEHIEERET &
X7 B Mdm2 12 & o THICERIN TV S, IEE R
RAETIE. Mdm2 132 3 7 ARIFEERIR I X % p53
DY 7 MEEGIIL T b, UL, p53 &
fbans & Mdm2 iIZFvELE L, ZOfERE LT M
JaEE B L U7 R s —v 224 2 8B TF O
TREAMELE S AL, FIRFIC Mdm2 B E OG0 447
T4 T 74— RNy 7 V=T b EEZ NS,
NF-xB

NF-xB 3NEEER T AL, 78— &
EOWEEALOEE DM, 7 A WV ABRGDOBER, KiE
Rt ETRIAWERE 2B -S> T, 1FE A DRI
W B W CHERBER I 13 NF-xB i3l ENIcB W%
D DNA FEERERHEAT 2 M3 5 1B & 9 G
(FRF EREE L THEEL T L OEEE RS v
2. kB2 VERbEh, ThicfinwcaesF 1L

CA Cancer J Clin 2005; 55:

TS a 57— (proteasome) 12 X D MRS
% & NF-xB BENICEATL., % 2 CENERTOIR
BREMELT 5, NF-xBIXIAP 77 2V —% &1
B2 OEHE EHEHEERLTY K b= Xzl
HT 2IGEDZ WA, INF regulated factor-1 (IRF-1),
c-myc, p53, A A= -1 Lol 7R b — AFIEK
EEADOFEBTHET 5 & NF-xB X7 K b — A&
HWRLRBHE LD D, 1B ) EALHIHIFI[PS1145]
1% LB OFAEIA T IKKB 2R IcflET 2 Z L
£ 5 T NF-xBIEHA L2 HIHIT %,

Ubiquitin/proteasome &

2 %9 > (ubiquitin) 1376 7 S x5 B
e & EES Lz R ) 77 R T, EEE I
WETBE28 70T TV —L~NDHFEY 7
Bo TENEANTEIC I NS, 26ST 0T T
V— At =y N TH D 20S T T VLD
iz =y b ThH 2 PATO =G L0 TE
25MD OE KRGS TESETH S, ZD2EFF >/

(7))
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AEE788 AGO13736 AZD2171
PTK787

ZD6474 Sus4
Tra tuzumab SU6668

EGFR~2 VEGFR 3

Cetuximab

VEGFR 1

HER2

¢ cH-1083
/ BAY43-9006
)" @ = Lv294002
Tipfarnib BAY43-9006

cor
W

Gefi tlnlb
Erlotinib

Lonafarni H F .E Lymph-
Sorafenib B .
Dasati b i @ apamycin
asatini P @ CCI-779
CI-1040 RADO0O01
PD325901 @ AP23576
X Vascular mRNA
Endothelial cell permeability translation

Endothelial cell
proliferration

Journal of Thoracic Oncology 2007; 2: 327-343.
Oncologist : 2006; 11: 753-764. % 8%

Fig.3 [z 60 2 FapiRET (VEGF & EGF) ORFEE L £ O FWD > 7' BRI ORE3EH]
Sorafenib
ZD6474 & AEE788 i3 EGFR & VEGFR O "D %HET 2,

migration

o

Imatinib

2

angiogenesis

i

(BAY 43-9006) | VEGF 32751k (VEGFR) D A7 & ¢ Ras 8 & (N Raf V) Vb EEE % L HET 3,

I8 ERK, extracellular signal-regulated kinase ;

EGFR, epidermal growth factor receptor ;

MAPK, mitogen-activat-

ed protein kinase ; MEK, MAPK/ERK kinase; PI-3K, phosphatidylinositol 3" kinase ; PKB, protein kinase B; VEGF,

vascular endothelial growth factor.

TUT TV =AY AT AL BEIR ey 0B
SRS, EYOS & & % R KARE O FIE G
W 7R b=y R, B, 7P vinE, EEH
fll, FIEIE R &) PEEA bV ARE L EE
DHERF (X DUV R, & 87 BOSESE) 120
Hix El %2 H->Tw %, Bid *® Bax & W72 Bel-2
77 2= o7 HRME BRI Tl S A
T T d % p53 % NF-xB. cyclin, cyclin-dependent
kinase (cdk) 7z &, L2 D7 R b — ZHIEGF13 =
EXFfEnTa T 7Y —20HEBE E RS T W5,
777V —AHERIEL  OMfETT R F—v R
Zh|&H I L, p53. p27. Bad, Bax OER A4 L., F
FZabcOE ENRROT R b=y A 2FHEET
2 1=am,

PI-3K

PI-3K 3 MHfbEgE., st MlORE M, Mgt
B EW S TW D v 7 WREREE T 7 13
ZRIEZLTCOEBETH S, mAKA /¥ F Fidiil
JEAIR 3 T, T, Moz & oo
RS & L T2 TOEMKEYMIICEEL Tw 5,

BEFEIN -0 V& R G L TR R 72 PI-F
T—EMEELE N DB ERAKRA ¥ F R RRERT
54 /¥ b=)VEMNY AL & #1. phosphatidy-
UYBRIZRD ., 512 VR
fband &3V Bz d, 2hoDEHTY., phos-
phatidylinositol 3,4,5-triphosphate [PI(3,4,5)P3] 1% ¢
KOG VBALMITH S, Ths ) VEBEEZ DY
BRI NIAEIC > TENRTNEREN T 7
7T ERELIEEERY T FNVRIEET S
ZEBFISNT WD, 4 AV »= epidermal growth
factor (EGF ; bRZIEJERT) % E ORI 2521 % &
PI-3K 23EMA(L S L [PI(34,5)P3] % Dfiss BRI 2,
[PI34,5)P3] izt v Av A= FF+—¥Th23 Akt
e L TZ O R EAEDT 2, Akt IZHITHETE S
7R b= AHENCBI S T B, Akt O TR IO
7£3 % mammalian target of rapamycin (m-TOR) |&
~ru7 A4 FRVEVEDZ N~ 4 ¥ > (rapamycin)
OFRRIERE & U CRE S, pT0S6K & 4E-BPI %
VBT s AV =X F—¥ThHB, Akt
D AT FEET 5 m-TOR 2 EH & L 7oL

linositol phosphate %3 2

(8)
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BEZOZODEADY YR EHEL . ¥ 7 viE
T BT 5 Z LI X DR R ST 2, <D
JEESSHTIAC 350> T cyclinD, p53. pRB. pl6, p27 D
S, PI-3K OEMALOTHENBIEE S D DT, m-
TOR BHEFIIAR L HUEEEER L LTI T & %,

BB & 2 NEIMEEIR OB DR

P53 TENIHIEIE FChH B, LIFLIEERERL
TEY ., ZOMEIMETL T3, B4R p53 OIFEE
EF OEHREDIEE ThE DT LY
DBETIE 7R, B2 BHD LI Bz 2 EEA DL
PRI LITIE L & B RBRICH %, Bad U VR
B O Akt OEBEIFETLL, Akt 249 % EHH
PTEN DZ2RZE T UIE LIS IES I A & S i
% o PRI EEASMATR % fHSE 9 2 ISR D4
A 7w, LinL7adis CD9S, TRAIL SZ54RDZE
. death receptor 17 & % 7R b — ¥ AFEADOEDIH
LIFLIERZT S5,

EEFRORE

Fas & 7 F VARSI S 0fEhe,. TIPEIRL Eicks
WTHEERBEERR-LTEY . 2OV 7V EE
B D RIE L H O e B BB O Fe AT EE <

Table3 7K b — ¥ AWEEES X Lo R

WAL 6 7R N =Y AFFE R0 E LT bRk

BEEE TR 5T % o BRG A NF-xB, activating
protein 1 (AP-1) 7% £1d CD9S 244 % ¥ 7 F )vin
ERAEMLT 5, 7. FADD like
Ibeta-converting
(FLIP) 73, & A8—¥ -8 DIFHALICTH T 5 Z & T
Fas & 7 FIRERICEE LR RIZTL Tw b, XIAP 23
TEIFEER U T 2 il i 3Lk, ORI i i
Thsd o, IAP 2R & LISERREDEINTH
%9, FlziE. XIAP % siRNA H2WiE, 7> F L~
AANITRXIVEAIA RICEIoTC /v 70T 5
AR U OREEN R E S Z ES R S
Tw3220, XIAP O mRNA OFH L ~v L EHE
LAV BRI L v C kS FOFBIRIZES
TIPS L Cwd L HEE SN 52, XIAP OERE

Smac O & 5 wNKEMHERE CHls s L. 2 A
=X DIEEPEERT 2, L Ladd s filiEiiiak
Tl% Smac ® mRNA LV~ )L O EEE L~V &
. ZOZEDTIERNC & 57 R b —v AFEEITxf L
TESEZR L, PEREBCORNE E3NTW»5,

=R S

U T &< . WIS D OFEIIC X &
RE Ry T FIGERIENAE L. 7R b — ¥ AFEE

interleukin—

enzyme-like inhibitory protein

7 Sy A il

(Example of Agents That Are Not Primarily Targeting Apoptosis but Indirectly Modulate

Apoptosis)
4 A
15T % Al BRI (SOt
Ras Farnesyl transferase inhibitors (R115777, PI3K/Akt Phase 11/11I clinical trials*
SCH66336, BMS214662)
BCR-ABL Imatinib-mesylate PI3K/Akt Clinical use?®
Hsp90 17-AAG PI3K/Akt, Phase I clinical trials®
PRI A e
Histone SAHA OESHER S Phase 11 clinical trials®®
deacetylase
EGFR ZD1839 (EGFR inhibitors) PI3K/Akt Clinical use®!
MEK PD 032590 (EGFR inhibitors) SRR L O Phase I clinical trials®
PRI At
RAF BAY43-9006 (RAF inhibitors) R[ESES TS Phase 11 clinical trials®
PKC UCNOI, PKC412, Bryostatin, 1SIS3521, #MAMER L O Phase 1/11 clinical trials®*
LY3335311 (PKC inhibitors) R P
[

SAHA, suberoyl-3-aminopyridineamide hydroxamic acid.

EGFR, epidermal growth factor receptor.
MEK, mitogen activated protein kinase.
PKC, protein kinase C.

Irene M &, Targeting Apoptosis Pathways in Cancer Therapy.

—E

CA Cancer J Clin 2005 ; 55: 178-194 %

(9)
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WS L T2 EEANL { OBEERXEEL TH-T
W7z, ERRY 7 WREAERE 2 T Cidseei
TR =Y ZAEFETER Y, FHEERFFoy >~
¥ > —YIHEA (EGFR-TKI) & CEET K b —v
AEFHEBTEOLTTEREONT R b=y ANE L%
FE WS 5 & & T T R b —v A2 a > b
0 —)L§ 5 FHFP MAP-F F—ERHEHD L > 1z
W7 R b=y 2FROER Y By 7 v 2 3E
HALT 2 Z & TR R —Y X 25HE T 23K
20 2PEFE S LT 227 (Table 3), LT B WT
IERIR I TR & T 238K RSB B 2 Wi
W OIEHD S &7 R b — ADKE., 7R h—v
A IR T 2 AZA U 72 365 2 AT 5

SHAIPERR RS PR 2

TRAIL
CD95 B L U, death receptor ligand T#H % TNF,
CD95-L X in vitro iIZBW CTHIEELIE AR L. in
Vivo IZB W T H Z DIRIERIR S HARF S iz 23, TNF
ZERPIEEHIIC b EET 2 08T T ViIcE
W CRE IR 2240 0 I3 D 916 K % 26 U BRI o
YavZ, B2 KEFELTL 57129, — 5T,
TRAIL/Apo2L X DR 24 U THEEMIEC 7 R b —3
A B FEE T 58, B TRAIL/ Apo2L & 1F B ifa 1z
SRR JAE S iz BIWER O 7 WG R &
LTHEEENDDH Z%, FISIIREED in vitro € 7L
TERFFYNVEY Y EDOHRIIC & > TERZEEF
HINHIRIR D & NERR AR A D IS DSHIEE & h
T 537,

®/ 7 0—FIiE

PR 2R RACERT 2/ 7 0 F— Pk % fE
B L UCHRRIEH L. AR OER TS
SNz b DIT, FEEIET Her2 OMREIFI L iR 25
T BHIBEHNT T 5 b T AV <7 (trastuzumab)®?,
KIGHE 23 2 1 VEGF $ifk~ N> = 7 (bevac-
izumab)® 3% % , FUAEE O T 5 EAHF £ LT 5
PRI A M P B B35 1 (antibody-depen-
dent cell mediated cytotoxicity : ADCC)*® % %\ 3l
PR R 17 M M B B 55 75 M (complement  dependent
cytotoxicity : CDC) VB ZE L EEH % H 7z L T 540
ESNTVEY, ZOREFHLEF LD b iy
PEHNHISS 7 R b — > AFEEAMNEE T H 5 Al hEME
b E L Tw 3, TRAIL-RI (DR4). TRAIL-R2
(DRS/killer) (x4 %€ 2 7 0 F—Fifk (HGS-

ETRI,HGS-ETR2,HGS-TR2J) I3J@EMia 7 4~ —
VABRFET LN, ) AN—EEREE T LT
[EE B RANE] 2 7R & & BSRIGRERBAEE T VI B W»
TRENT2,

ESERY Eai Bl DR

SharyRFUT7ABCEREERL TBI-27 7 3
V=D B, IAP R Bel-2 %2 ED 7 R b — & X HHI5
TUZHEPLL . Bid ® Bax £\ 72 7 8 b — 3 2 2 {IEE
TE0F. HBLVIET K=Y AETHTTHDH A
IN—E2EEL T 5 ed8, 7R b=y AR L L
TOHEROBREATH %, FIEEZICHB T 2 Bel-2 Dl
FIFFRIT IR, BT R, R g
WERT—HTHY, 7o F L AT VTR IV A ¥
A ¥ 2 Fvs 7250 Bel-2 B BipR s I i 0 BHFS B RS 1
b5,

Oblimersen Sodium ; Genasense (G3139)

mRNA 281 & U 728 s THIHEAT %, %8 i
SIERD A0 SREOBET R/ v 7 v § 52
EEABEICT BIERICHA SN TH 2, b 2R
mRNA 209 2 12~25 HEBREOH W7 > F & >~
A DNA ZEAT 25 Z LIC k- T, BETFOFRE LI
FILBEIHRE T 2 &0 HERT v F & > Rk
T ®H %, protein kinase C alpha Z ) & L 72
[Affinitak] & bel-2 # # #) & L 7z [Oblimersen
Sodium ; Genasense (G3139)] »SE&EE» Hig L L
72Ty AEOREKTH S, mRNA B 7
VT, BHER LSRR Genasense 212 5 2 & T
BEIR IR L 2729 LaLAENS, WL D50
25 I AHESRESER IS [Genasense (G3139)] I3 =74
FRIOER = B3, 752> A DNAICL 3
BAOERICHIERE SBRLI b w2 %, 5. 5
“HRUBED T >~ F £ >~ A DNA OBIAREHE S
g

RSMLER IR E S

[Apoptin] IX7 R b — ¥ AEED FHICB T 2 5 A
IN—YiEHR PRS2 DTHY . chicken anemia
virus > B SNIHEA T, ZOEEZFHILT 2 vector
T IEFEHIIC T 2 & L 725 < JEEHNE 7 R~ —
VA BTFHET %4 (Fig. 4), Z OB IESHNE T
[apoptin] DMERY & & 2 EINCTEEL . IEEH
A CTIRHIIENCEET 2 2D DFEDE N £ 2
SNTRL9, H AN—PiEEEHET 3 IAP 7 7 &

(10)
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& Ad-Apoptin
]

HHAG fil6 4 7R b= AFFE R L & LIRS

& Ad-Apoptin
]

Bystander effect?
Transcription factor?
Anti-angiogenic activity?

!

(PKO)—>

ASMase
upregulatio

&
APC/C sequestration
and inactivation & Sphingomyslin
53 Ceramide
\ P
= MDM-2 upregulatio
\ Noxa
upregulation
Cyto-c
§ Apoptin mRNA
& Ad-Apoptin v < casﬁas@
G2/M arrest Apoptosis

AC: Acid ceramidase
ASMase: Acid Sphingomyelinase
APCI/C: anaphase-promoting complex / cyclosome

Fig. 4

Mol Ther 2006; 14: 627—-636. Z—Epeth %=

apoptin IZB9 % lipidomics (FHEL X & R o — Afifedr) & EEHIHIZIAR ORI

AdGFP-apoptin i X 2 JEEHIHIEIER O 2 B TR $ o apoptin & & BRI HUMER LTI L 2 b O FHR
PN L Db D, A R TSR ESIRZZIE ; apoptin LA I TORWHIES 7K b — A 2FHH S

TLED EWVIRNR) DTV E BT Tvazeus,

) —tf Survivin 2% —47 v MZ U7 BRI &
T %49, 55 T AHERPRGRER CUIBRASRE OB SR 0
(AT /7 —=) FEHI D 27% 1= Survivin [ 5 3 YMI155
DEEGERTH > Tz EIME SN T 547, HERHA
TRIGEBEICAWONTWE A FV ) o7 F >
(oxaliplatin) 12 & Survivin JHEEF A S LT
%19,

7R b= RHHEE FAEAYAEEZE (Table 4)

7R b= R ¥ 7 O¥ERIM R R
FBEORROE ISR E TH 2 59, NRME, SR
7R b — ¥ AR B T 5 RETEA B2 pS3.NF-
xB.PI-3K 7% 8BRS & 1 5 BN T
7R b — Y ADEE S T RS AR RE & s
%o ZH5 ZHIfET 235 & LC m-TOR FHEHFE, p53
fHEESR. a7 7Y —AHEES BTSN D,

P53 IR > DNA B8, 7R h—y 25
ZHNCEELSKIE 2RI LTE 0D %< OEE
TIZERER 2B LTEY ., p53 DEEREIR T3
5T 559, fififEI B\ TR D 90% & FE/IN
HRRESED 50% 1 ZSRAFNFED 5, ZDFEEF & L
T, B L OBARAMER S T\ 552, 225 p53 &
Fio T 2 Ik ic B9 48 p53 2R S 5 L

HILE 7 R —Y RWCE LD, ZOFERFFRICB W
THIEH D pBBETF 2RI 2 2 LB FREIC
0SB EETELTWS, EEE FE NI
FEFNC T 5L b a v A VR ps3 Ry ¥ —EHA B
HIZEERRER Clk ., Leh DPUEERIR SR C & 72
EWIHED BB, 7T/ TAINVA P3N F—T
%5 NGN201 (AdSCMV-p53, Advexin) 13 Jififi % &
BRER OB UETH D | F L WEIKIG S 51X
ENTWEWS, YA NVARHERATIEE. VA IVA
ZDHDODOFMEEZRICAND Z EDMETH 55,
pS3 R FREE DI EAEERAER M TO L Th v O
DHILTH 5,

7077 ) —LEEE

T T [7R b= IR TRy . 2
EXF/TaTT YV — AR L DEASETHEO
b, TR N =3 R Lo Tl A ar TR 2 e
27O DEELEE R L TW5%9, SO F
FUaFREEL R EORCMIME NS £ 268-7
07 7Y =ML DRSNS, HilaELERER T
NF-%B 7% EOEER T O ExF v/ 7Fur 7y
V—ARIEBEANRCL-> THRHIZ2Z I T2

(11)
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Table 4 [iff#iC 36 1) 2 BIEFRE L TN SEIISHT 2HBED S —7 v
(Genetic Alterations Found in Lung Cancer and Drugs or Therapeutics Targeting These Alterations)

Bz T4 LS DRI EEES B 5 WITIEEE ik
EGFR 2R L IR O HEIE Tyrosine kinase inhibitors (gefitinib, elrotinib)
255 2 YR DI Chimeric 1gG monoclonal antibody (cetuximab)
HER?2 R L iR D YRR Pan-ERBB tyrosine kinase inhibitor (CI-1033)
Humanized monoclonal antibody (trastuzumab)
cKIT W FEIR Tyrosine kinase inhibitor (imatinib)
SRC S RS [ TN Src inhibitor (dasatinib)
BRAF P Raf kinase inhibitor (sorafenib)
RAS par! Farnesyl transferase inhibitors (tipifarnib, lonafarnib)
MEK HER e nEPEABIRRAE Inhibitors of MEK (CI-1040, PD325901)
PI3K/AKT/mTOR MReH 2o TS EABIRAE PI3K inhibitor (LY294002)
mTOR inhibitor (rapamycin) and its derivatives (CCI-779, RADO0OI,
AP23576)
BCL2 I FEIR Antisense oligonucleotide (oblimersen sodium)
Inhibitor of BCL2 (ABT-737)
p53 AL /6= p53 adenoviral vector (Advexin)
FUSI EHEIEAER FUSI nanoparticles (DOTAP : Chol-FUSI)
VEGF T SFEH, Humanized monoclonal antibody (bevacizumab)
VEGFR-2 and EGFR inhibitor (ZD6474)
Telomerase AR FEFH Telomerase template antagonist (GRN163L)

EGFR, epidermal growth factor receptor ; VEGF, vascular endothelial growth factor.
Sato et al. Journal of Thoracic Oncology. 2007 ; 2: 327-343 % —&chZ

PS-341 m Fas-L
|
Fas
,&
inhibjtion
e

aspase-8
inhibition

proteasome

degradation
inhibition

(UNKO=>(AP-1) inhibition

activation
v
G2/M-phase
arrest

Apoptosis

Proc Natl Acad Sci 2002; 99: 14374-14379% — &k %
Fig.5 PS-34112& %7 K b — & AFEER
PS-341 3B L O T R N — A 2HES 2
PS-341 7077V —A%HET L L 1-xBIZHES LT NF-xB LSS L7k FOREE X 70 b L NF-5B 135 AL

ENB, ZORER. 7R b=y ZMHEFTH 5 Bel-2 2EML S I TEREMITE 7 K b — 3 2 JHIAZE)~ & Eh
ns

PS341 12 X O MR G2/ MBI IEd %2, S5 PS341 ZS Fa >y R 7HheDF b7 ol c D 2ET =
& TUT&JJL T A= -9 DR DTEMAL 2 L,

(12)
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(Fig. 52020, Fu 57V —i HEECLZ2EFF
V/7a T 7 —AREASEOHEEIC X o T ps3,
p27. Bad. Bax DEEIC DN TOEENT b
T A c O EWNERMET R b —3 2ADWERIC DD
W, aExFv/7aT 7y —AHEEICFEE
FIRF ORI LT H e 7 N b=y A %
FHES 5 LM in vitro DEEBARTRINT WS, X
7z 2513 in vivo TRIEAC IMAEE 4 i hE % [FRF
W 52,

NF-xB 24 v Fi&, BHESY v /X7 H 1-%B L&
L. #OfEIZA 7 ORFBIZZR > T, L Ll H
BB T3 NF-%B 2 A v F1E, A b a—<#fifuic
X 2 IL-6 8 X F TNF-alpha (TNF-a) @ H 3 1
LoT et > ORIz S,

Bortezomib (PS-341)

PS-341 (3R U Y ERIHEHRT, BEHRWICEL O A v
A = protease Z[HEL . BHSELFIRT 2 2T
TSR 2 F T 2, Thb b PS4 37077
V— LB IEET S & (B IZOES LT NF-xB L
EHEL AAYFR AT DEFICRD, TORR, A
b o —<fifEl: TNF-q. IL-6 DEELEE A by 7L,
JEEM L 7 R F—v R {IEZE) NEEri b
(Fig. 5)o T, HIMGARRERIC 35\ C PS-341 [FHHAIT
[EEREEPRD ST TREL, T8V &
DLDIGEIE L T 2 cHHIIRE b6 T 2 b
IRENT WS, £72. p53 DRIE, Bel-2 OuEFEFEH
oot EFIMHEO—RER 2 LD 0B BE 2o
S U T b U Rh R 2 FEiH 9 520,

m-TOR [HEZ (CCI-779, RADO001)

PI-3K i3ffE0 477, sMb. Ed, mE#ER L
b 2 ¥ 7 WG B D CHULRY R 15E 2 1
729 VIRILEER Td 5579 (Fig. 3), PI-3K i3 Akt
BIEMEAL L ISR LT Akt BHIESEET 2700
BEHOEAEZ ) VT 5, Akt DY B 2 Y 1L
T5Z LIk D NF-xBOSEEL S L5 Sfifaid A
IMEHE X NS, Bad & H AN—E-9D Akt IZ L > T
oI nd L7 RV AFENHEES N D,
Akt 13 PI-3K 24 L CifME(L L7z EGFR I & Dy
L& 3, Bel-2, Survivin 72 ED 7 R b — ¥ ZAHHIHE
M aESKTFOERMPITHET 2 & BRI TR
B BEHREE e Wil R b, ZDX DY
AN R T = R NDFEE R 7 R b — v R & R
LTWaMR, FORXH=RALE LT L OIEEHIC
HEER NS H DI PI-3K/Akt/m-TOR ¥ 7" F )V DJT

HEAC 6 % 7R b =¥ AFFLE R Pl & UTALERE

WD 55, % < OFEE T ESNHIKF PTEN,
TSC1/2 DRI ras DIE AL I & D PI-3K/ Akt #E
EAEE s T Y, b, HfEES & 07 R
b — ZFIHEDSTRD 5T W59, fE> T, Aktig
PEDOINHNSIEACAREOER L Y —7 v b b, BE
7D PI-3K [HERIZ LR < (R IZNEETH
%o % 2T, Akt O TIZALET 5 /3% A & R
43F m-TOR (mammalian target of rapamycin) 237F
HE#Twb, m-TOR | 4E-binding protein-1 (4E-
BP1) @Y vl AL T elF4E I X 25 L &
408 ribosomal protein S6 kinase (p70S6) & [ DG AL
WX AR 7 R b — v AP E R T m-
TOR 270y 74232 2L ZDTHD p70S6 &
& 4E-BP1 B D DD ¥ 7 F WAREREE DI BHE
SN, Gl 5 SHINOBAT 2 F 1L L IS EIERD
EEXND, EEMIEIANO Cyclin D, p53. pRB. pl6,
p27 DEF X PI-3K ORI 2 A S &, m-TOR
FEEEAI O FEB/ER] 2 HE 9 59,

[rapamycin] &~ 7 074 FRFEWETSHTIE
T L CER SR TW S,

rapamycin 7 1027 T#H % [CCI-779]. [RADOOI]
IZDOWT b phase 1 20 & 1 & CEMEDHK AT
LI T 5,

HDAC inhibitor

BB ISR 2 —y 3 Y 25T 5 ik E
LCY NI BEEMiZET LN TES, TDOV L
OTHLTEFMLGITE A b OEMIICE L v
h. 7 a=F v OEEEIEERFEIC L T» 5, —T5,
t 2 7 2 5 bEEE [histone deacetylase] 137
rFufbEnice A b BT VUL BREIEMEL
EATH T 5, AR S BEBKE A M (acute
promyelocytic leukemia; APL) HHfEIC FEHL 9 5 2K
¥ X FERF PML-RARalpha I HDAC &4 &
e U AZRREE T ORI 2 HIH S 5 72 0 R FEE
WZOBMND LT HETIVDEIEZI N TLLEE?, HDAC
X B EHRETMEREORE L eEz 6N D
BB DR S e, BERHEIR T ORRE O]
2 HDAC @ B b % F 5 2 wx B 6 x5 3 %
HDAC [HEFIOIEHBEFTH 5, HDACKHEFIZ XD
WA WS IR TR EAT 2720, ZORIRD A
HZALF—FETE RV, AH=ALD—DE LT,
P4 7)) AREEF F—E¥OHESFTH S p2l F
M EFHE L, ZOE, AL 7 R
h—y ZAMB SR SNBREDHISN TV S, HIR
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Abstract

Tumor progression is a multistep process involving the progressive transformation of normal human cells into highly
malignant derivatives. Tumor cells not only acquired capabilities that overcome growth-inhibitory signals and host immune
responses, but also develop growth-stimulating signals. Importantly, the ability of cells to evade apoptosis is also an essential
“hallmark of cancer”. Apoptosis is defined by distinct morphological and biochemical changes mediated by a family of
caspases, which are expressed as inactive zymogens and are proteolytically processed to an active state following an apoptotic
stimulus.  We now know many of the molecular events necessary for activation, amplification and execution of the apoptotic
process, and it is evident that diverse drugs can kill tumor cells by activating common apoptotic pathways. As described
in this paper, altered expression or mutation of genes encoding key apoptotic proteins can provide cancer cells with both an
intrinsic survival advantage and inherent resistance to chemotherapeutic agents. Understandings of how anticancer agents
induce cell death and how defects in death pathways promote resistance will revolutionize more rational strategy which may
be tailored to each cancer patient. Large-scale molecular genetic studies have led to the discovery of several potentional
molecular targets for therapeutic design. The promise of these drugs lies in the fact that are specific for particular molecules
that are altered in cancer cells but not in normal cells. Some of the agents, such as the monoclonal anti-VEGF antibody
bevacizumab have shown a significant impact on patient survival. Since most cancer drugs were identified using empirical
screening, the molecular events responsible for their anti tumor effect were poorly understood. Over the last decade, our
understanding of cellular damage responses and physiological cell death mechanisms has improved, leading in turn to new
insights into drug-induced cell death. It is now believed that apoptotic pathways contribute to the cytotoxic action of most
chemotherapeutic drugs. Many pathways and proteins control the apoptosis machinery. Examples include p53, the nuclear
factor kappa B, the phosphatidylinositol 3 kinase pathway, and the ubiquitin/proteasome pathway. These can be targeted
by specific modulators such as bortezomib, and mammalian target of rapamycin-inhibitors such as CCI-779 and RAD 001.
Based on the present knowledge, the use of these *biological drugs’ in synergistic association with the traditional cytotoxic
drugs, might represent an important goal in the treatment of malignant cells

{Keywords> Apoptosis, Chemotherapy, Moleculer Targetting Therapy, Signal Transduction therapy, Translation Initiation
Factor




