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Molecular Targeted Therapy in Colorectal
Cancer

Seong Hyeon Yun, M.D.

Department of Surgery, Samsung Medical Center, Sungkyunkwan
University School of Medicine

In the last few years, the knowledge of molecular on—
cology has led to the development of many new biological
agents whose targets are extracellular or intracellular
molecules involved in the main signaling pathways that
play major roles in cancer development and progression.
Now new agents against epidermal growth factor recep—
tor (EGFR), farnesyl transferase (FT), vascular endothelial
growth factor (VEGF), matrix metalloproteinase (MMP),
cyclooxygenase (COX)—2 are developed. These agents
represent a new approach to the colorectal cancer, as for
many other types of tumors. Preliminary data show that
the targeted therapy may enhance activity of chemo—
therapeutic agents. Despite the encouraging preclinical
results, the majority of these compounds have not yet
produced convincing clinical results. However, these new
agents raise a new challenge in the treatment of colorec—
tal cancers in the new millennium. J Korean Soc
Coloproctol 2004;20:180—188

Key Words: Colorectal cancer, Targeted therapy, Signal transduc—
tion pathway
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1 A} (transcription factor), 43 &1 &}
112 DNA repair factor 59 2+&3l= &2
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(1) B3 o] otok stat, Solgo] glojof &tH,
ot HolHA BFZHE 2= vl ¥ A (ligand molecules)
2 & Aojof gt

Pl

=

3 =l ofof st Ao thef =2

op

EGFR) A2 %%
2) RAS 21574 Z(farnesyl transferase inhibitor: FTI)

3) D=3 AAHVECH S 71 dAB PP =T

5) Cyclooxygenase-2 (COX-2) <=4

ERANE o)HT BARA 29 BF2 L I
o BARE Bel H2e) ATFANES FHOR )

ezt Pk

=
—

rhu

1) 2o ddlxt +=EH(EGFR) 22 EXHX|Z

EGFR 2% M9 F243 ol wj¢- Fas 9
S 3t} EGER family= 47]9] FZ2F 02 FALS 84
E] 241 7]uo}A ¢l ErbB-1 (EGFR, HER-1), ErbB-2 (HER-
2), EtbB-3 (HER-3), ErbB-4 (HER-4)E TAEHH o5&
747y A28, A2, AEy =Ws 7HIt AEe &
ol vj A7} At ALEEA T Loy Alxe F
23} 237} doluh® EGF, TGF-n 53} 22 uj $]#17}
EGFRol| ZA3}etH & o #HH 22l 7] vo}A <

Table 1. New biological agents classification related to their generic and specific target

Specific target Agent

Generic target
Signal transduction EGFR
RAS/RAF
Neoangiogenesis VEGF

Invasiveness and metastatic spread

Oncosuppression P53

Apoptosis COX-2

MMP adhesion molecules

Anti-EGFR antibodies,

EGFR tyrosine kinase inhibitors
Farnesyl transferase inhibitors
Antisense oligonucleotides
Anti-VEGF antibodies

VEGEFR tyrosine kinase inhibitors
Small molecule inhibitors
Synthetic glycoamines analogues
MDM?2 antagonists

COX-2 inhibitors

Table 2. EGFR pathway inhibitors

Extracellar target

Intracellular target

Monoclonal antibodies

Tyrosine kinase small inbibitis

Anti EGFR
Anti HER-2
Anti EGF-like molecules

Cetuximab (Erbitux)
Trastuzumab (Herceptin)
Edrecolomab (Panorex)

Gefinitib (ZD1839: Iressa)
Erlotinib (OSI-774: Tarceva)
Imatinib (STI571: Gleevec)
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A5 A4ksE BAgol M AEW AT AGHF S AA
DNAZA, Al A4 9 54, A 01, E% 34, A EAL
Ho] oA 5o 9&S Zr} Kawamoto 5°0] 19843
EGFRS HAstE Zo] MEE FAA 8] 3 o] & &

Atk 7HA S A A AT Olffr EGFR< ztdete A=

& F 7HA AEe & AV AdE A= 2 s
= iR AE 9 =HQle] AR EalA e @
FE8FA L E T stve AE W =] HEA

71obA o] A7ER14SHE Alste shgtEoly AAl
3G A2E F A & PR
Atk EGFRE 4317] el A #d s =d t 3243
9] 25~77%, 199 33%, 7§+ ),
© AR deA don o598 HLHLS dvtF
T&Y A, Mo, B, B Ao #HEo] ol
Buga oy’ AA7A AEE ] Ji A
A EGFRYA| &AL Table 29} 2t}

(1) EGFRe| %&

D M=o MZS1}; EGFRS & A ¥} ‘Ml
T RS 23 T
A7} BstA FAAEE 5
gL dos7x ! oW 7 E FROl 2
A ZF A EGFE A ZAME & ‘”4
9l 1:“[_1214 ¥l 2 EGFRS 9
AAstE Aoz dHA L 911:}.’
717F AA = ekAY AR Bl o5 &4 E
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b4

¢

O

4N ftlo m

o

@ M=Zo| 254 I MOo[|; EGFR A2+ 4AlZ9
T8 Aol Y-S Fot. EGFSF TGF-i= ¥% ¥
Gl A A EY FF4H AFAHS FTHAIIE A
2 HiH 3 9tk EGFRY| Wit 3 oF E]241 7)o}
A AA A E0o] EGFO| 93t AT B ALHA A
o] JAZte APRur} Qo' EGFe 7] A dha R
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il

N EAMMP)Y] HHS ZHste] dAxY HAF A%
Oﬂ 340:] 6’]-]:}- 18,19

@ =zt gy, 2% 7ol W21 EGFSF 22 8%
A7t Fe] ¥ AA o a3
7:17‘(—]1:}_.7,10,14,15,20,21 O] oﬂ EH?} /é-aé;_q
ol Al TGF-z9} EGFRS mlAd #U =9
o] ki Itk wAd o] Be 75, EGFR Hj 49
Y32l amphiregulin®] ¥ W o] IIII7]-4 B AAN X
ool M Baksh &3} #A gtk Bart g o gt
A Z W Fo] EGFRS A8} EGFRS Hd3dh= Al
Fo] A, AlE AL, AYFA, Ho] T dFS =
T As AR AR F U

(2) EGFRO|| CHEH EX X|ZH|

@ EGFRO|| CHst SHA|; EGFRS (302 3= v F
£ A& cetuximab, EMD 72000, ABX-EGF 5°] J1EH
o] 5L EGFRE A|X 9| w2l Ag3le] EGFY TGF-
09} 22 ¢ 2} 7&%‘2 ez } EAlo #AE g2
FvolAl e w2 stE s WD EGFRY 14tsE
A TP = gA) 9} f?HH A AZWE olF
o] mtyEo] A AExwe] EFGRY FEH
(downregulation) fi+&hc}" EGFROl tigh &A47}
MMPE staFxdsta 4404 4% dAIAHES A
e Aog gEA Yok

[e=]
- 1
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Cetuximab (IMC-225, Erbitux)= 7|W g} G &A=
EGFRY| AE3stod EGF7F 84 &Aslsle A w3
sto] ALEZRl AsAGS sty Adx TFY AA,
AR, o), ME B, RS A8l A2 By
B YrtB HZ o= cetuximabZ} = B2 AU oA
T 7|ES] geE, WA FFS B AR A4S

Aoz cetux1mab9‘r irinitecan UHZF A=, 5-FU 24
= A2d YGAFHAAN 27 AHE HIstA

Table 3. Agents targeting RAS signaling pathway

Agents

Antisense oligonucleotides ISIS 2503

Farnesyl transferase inhibitors

BMS 214662
Small molecules

ISIS 5132

CI 1040

R115777 (tipifarnib, Zarnestra)
SCH66336(lonfarnib)

Mechanism of action

Inhibition of RAS protein expression
Inhibition of RAS
processing

Inhibition of RAS downstream effectors
RAF
MEK
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2) Farnesyl transferase (FT) inhibitors
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O e odo
11T = TP

o) HIB4ES} 2 A4 WMEHe] Aol th Ras
AL 584 H2A AUl Z e g fad
E A5 e Q)

9 AR Fa3 FECIY Ras &
= oF 30%°0 4] EdWC)E doA AsHE A
2 g glom® ggH oz s ProRASE FAHY
ZALS ¥ 3 (post-transcriptional modification)& AT}, ©]
SR 713 8T Aol AT Y T A3

+ farnesyl transferase (FT)o|th. ©] 4+ T Aol far-

nesyl =& geranylgeranyl IS F/H8te 7lse '
i=]

>

2

thoo] &40 715 & qASE ML FHEEFE
g 4 Ao}t 28y FT YAA = Ras, Rac, Rho, t&
AEo G-guA = Fiaul gl A T W
s GAATS 75 e AT ke B
7= 3peh?

Ras § A7 R4 2ee) 29 o sool
o7} Husu Ed® o] AL o= E’%
= Ao}, Tipifarnib (R115777: Zarnestra)= F
Ras7} e o] $1x]Q1 Al Et QhE o -‘Hﬂdﬂ o= F
S Qg2 Ao BN FIADED 020 Rassh o
2 2AE Yaf F<ans 7A0” Tipifamibs o2
AZE5E40 2933 A1 AR ZEH =9 54

0 12 fr 12 oft
2 o

iy
R
=

?m
]
HU 2 e B

mlm
12
é
ol
ol

)



184 oiddlFFEeE A A 20E A3 E 2004

Table 4. Antiangiogenic pathway inhibitors

Target Inhibitors

Activation of endothelial cells Anti-VEGF Antibodies

Tyrosine Kinase inhibitors

Antiangiogenic cytokines

Cell growth and survival Angiostatic molecules

S ol dnt Y 2SS FAHLE FYT Aol
7F Aoy o= Ao ¢ 535 HAvs Eauvt
ITE’ SCH66336 7 T2 Fojahs FT JAAZ 14|
T&E o3 TEAY A BT FEAES UE
AT} 290 & Ras pathway®] 7<) Raf-13 A
3} BAY 43-9006,"* cyclin-dependent kinase®] ] ] 7] 1

Rom A YZAE Folth

flavopirinol” 5©]

2FX| = (Antiangiogenic agents)

o] S Moo TAE EAAESZH A2 ik
Aol wet A2 A5 Mo Mdeo] £ &olstAl
HA dHIARG] dste HE VG 24
EHA R tido] 2 4 Jti(Table 4). & &A1 A) (neovas-

O,

cularization) > ko] AF, A&, HolES A3 o
#ge AP Z} 1AH(VEGF, bFGF, PDGF, HGF,
Q1 A} (angiostatin, endostatin)®i] <] 3]

BN
B
L)
=)
o,
il
j&
o>“ =

ﬂl o wet AP A=t 4
gt} o] %él—‘é—% MZE2RH F9xHoz &
HlE o] @AY E EASE FolF&Ad Afs
o} B Aot A9 e AL R 1H
S FAgete I AERY S B84 717 EGFR
< VEGF¢} 22 da34 FXAAE a3 x4dsie b
8% 9L e Aog g4 Ju* FIAPA X
Fe vAEE SRS YUY Y FALEE HE
2 i A T4 G Sk d E3o] gt 3
Aol AdAEE FUdo AV et FFAYA
A5 A 2 SAAQ] Fdo] gla 540
Hoj B #HE E1 3o 3009 Fo BEFEC] &
AR H o5 F B2 57 AU S Agddez
dAFY dAER} dSHRe dE = FgA <}
o] HEFAZ JFAY FTolth I A AFE g
Aot HEL A AL ARE Fole R g4
52t VEGFY anti- VEGF%J g RN IAEe FH

o EASE HFAAE U3 FEA9 B2 F)tolA
o B4 Al &%g deie 24E 9o

Principal mechanism of action

Sequestering of VEGF

Block of VEGF-R and bFGF-R signaling

Inhibition of VEGF and bFGF production

Block of endothelial growth and induction of apoptosis

Table 5. Angiogenic inhibitors and gastrointestinal tumors

Extracelluar Intracellular Othe'r
mechanisms
target target .
of action
Monoclonal antibodies VEGEFR tyrosine  Thalidomide

Anti-VEGF
bevacizumab (Avastin)
Anti-VEGFR IMC-1C11

Kinase Inhibitors

SU6668
7ZD6474

Thalidomide} 0] o] dol ARso] Ho] F3 o
B3} G2 §LE ALY JUAY Tl e
2k

3l
HE= W £ &2 (endopeptidase)
Az o7 olw AR A A (collagenase), AetEl E3fa
(gelatinase) s H A3 187) TFE FAAH slom A
Fe71- 9 #afof 7] A9 JJF%Oﬂ 4046}5 §_/\§/H

W fo 1r

#ol gttt MMP O*XM]L 29 @"1 ﬁfjr 94%“3 i‘r

2 ?zr
£2 pro] ¥ 4 ok ¥Y §HEAL 94 A BE
AR AFAGSH o 5 % AL B e O
BPAS) FARoz AT FolTh,

3’&@"301‘4. Rosemurgy O] ;‘] yA AAL 64 E O
o 3 AFH AT & nlg st #E T4
o] Utk Baakitt King 5 & F&0] ¥rbs
el g Fukgk A4 2o Al marimastat 10 mg
bid Fofsto] BAFFo] vehd Sl Aqnt YE7]31o]
S7H A= BAE st BESde] 2 &
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5) COX-2 inhibitors

COX-2% o}2}7] =4k (arachidonic acid)S T2 AE}Z
doz AFshs G4 dFog Ho 4 A3

A 5] sz Zgs wa glon] g ol
A FEdE e Zog RuHa itk 92 Aol
2w COX-2 AAA= A ete] ool Ex7} 9

S Wyt oy} MelAE COX-2 HA A QI celecoxibe 71
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T2 FPEY APC F3419] EdWol7} e A5 vl
57, COX-27F ¢ =™ VEGF, bFGF, PDGF &
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U F4E4, AW ol gk At Ae W
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BHE A2y 23NE 2 28%9] FEA WS, 56%
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