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SENSITIVITY TO MOLECULAR TARGETED DRUGS
AND VARIATION OF CANCERS

Hisashi YaAMADA

Department of Molecular Genetics, Institute of DNA Medicine,
The Jikei University School of Medicine

A better understanding of carcinogenesis has markedly changed cancer therapy. A
representative advance is the appearance of molecularly targeted drugs that directly alter
oncogenic signal pathways in cancer cells rather than cause random DNA damage as do
conventional drugs. Investigating tumor characteristics is important to improve the efficacy
of molecularly targeted drugs, which are intended to directly interrupt specific oncogenic
signals. My colleagues and I have been studying the relationship between the molecular
characteristics of cancer cells and their susceptibility to anticancer agents to improve treat-
ment efficacy and reduce adverse effects. We have recently found that the effects of imatinib
mesylate on tumor cell growth and differentiation are influenced by the activation status of the
mitogen-activated protein kinase pathway. This finding suggests that a molecularly targeted
drug must harmonize with conditions of critical signal pathways in cancers to have strong
anticancer activity. If a pathway is altered, the drug may no longer be effective against the
cancer. Moreover, molecularly targeted drugs, such as histone deacetylase inhibitors, that
alter the transcription machinery may create drug resistance by changing the expression of
genes, such as multidrug resistance gene 1. These findings demonstrate that studying varia-
tions in cancer cells before treatment is important for improving the efficacy of molecularly
targeted drugs. Cooperation between research and clinical medicine is needed to treat patients
in a multidisciplinary medical center.

(Tokyo Jikeikai Medical Journal 2006 ; 121 : 105-18)

Key words : molecularly targeted drug, signal transduction, imatinib mesylate, histone
deacetylase inhibitor, drug resistance
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FEMERENZ LS REWI L RRT, 22
T, AN U 7o S EAREEER I A s AR
¥ JAS-R TEDEWERTY, ZZWRT I DD
HRRER I V3 b B BRI IR I S
n3bDT, SHIRROHES X A4 « ¥ APFGE
AT 2 2 L 3AS TR (Fig. 1), %
72, Table IZ7;79 & 9 I AMEHE O E£H~ —
A=W ko TZEDENEHAMEICRT Z & DREET
» 3. % 2T, microarray % - fE#EREEF
FIRBRAT ATV, 7 7R —ffi R To 7z, B
TR Y=o, ZhZho A AIMEIEORE
HICKERE DD S I ENHET S (Fig. 2).
ZZWWRLTh S K562 & KUSL2 flfa i3 1814
FEE IR o AR i sk 2 ik b
D, ZORWPIEMIK - REFHKRTIEIH S0, &
D IRFERRANDSHEDSRE DT & T 2 ffifask
TH 5. MEG-01 & &M BHEME A O 2zt
WWHRT 525, oM L D BEEEFERIIEE S
Ok TH 5, CMK i3 &tk EAEZEER M 1 1
Al T & v @M FHEE A TR S5 5 ph!
REORIIFF > Ty, Sfilgkko FBNCEIL T
B2 BHHIHERED L DAL T2 ERT b

Megakaryocytic leukemias

Fig. 1. Light microscopy of the megakaryocytic
cells. Cells were stained using May-
Griinwald- Giemsa (original magnification
% 1,000).

H

Table. Surface markers of each cell line
Cell Lines
Antigen
JAS-R CMK MEG-01
CD1 0.8 1 15
CD2 1.5 1.1 1.8
CD3 0.9 1.3 1.3
CD4 22 15.7 2.8
CD5 0.9 14 1

CD7 40.3 40 1.3
CD8 0.6 1.2 14
CD10 0.5 1.3 1.3
CD19 0.3 0.6 0.9
CD20 1 1.1 1.1
CD13 55.8 98.1 81.3
CD14 0.6 1.1 1.2
CD33 99.8 99.6 58.5
CD34 5.4 335 14
CD41 95.9 98.5 775
CD42b 1.1 2.7 0.7
CD56 2.2 15 17.9
CD61 90.7 96.9 86.5
GP-A 11.3 14.3 1.7
HLA-DR 93 1 1.3

Fig. 2. Microarray analysis of five cell lines.
result of cluster analysis is demonstrated.
JAS-R cells had an expression profile distint
from other cells. (reprinted from ref. 1)
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DTH5., —RLT, JAS-R#IIZZ 2Rz
5 O DOHIFIED T Y Z DR DML D 4 S DMl
BREBARELERSTWB I LB TH S, &
D & 9 A OHED BRI  2 KntE
EETLTHAD I LIFEBICHE L kv,

III.  7ERBHBEROREY L EEMmRaDEHE

S FALRIERICEE 2 B RIS, AERBOHIEE
FEIZOWTHRE2INA TH S, Fig. 3 ITERE D
PUEEERYIELT 5. % < OFEXNIEENIKER
EHE DNA H#Z[HE L /2D, BN DNA IZE
BRHRE2ERT LD TH S, ZOMWE» S,
SREGUESIEOK & 2 MEmO—212 2 DIER®
IR 2250 2 2 L 8T & %, Fig. 4 13 EEHH
e\ iR 2 IR U 72354 0 DNA ZE Yk %
AL TW 5, EHRREER I 2.2 Mb @ DNA
FOHELL Tw 32, ERRIC, SR CiRE I n
72T RTCOMIICBNT IO X 5 % HEHH DNA
TR FEEI N TS, g, HicEz 3 L
Hle LTOEFER2D, %< OHBERBIKIGT
Z OIS NS, DNA B R 75 1
HThiE, PUEEZIE R L ARk s
2 EIKIG S MR CHER T 2 2 L2k 5,

TR FERMOPLELIED—> L L TDNA
Topoisomerase II [HE 3 T & % etoposide D £
MR IC O W THRE LT & 129, ZDRERE,
etoposide 2 EEMIIE OB R TFHIICK & 1L
252 T3 2 EpHERL 7208, FEEHNE O
bZOMRICHEEEZ TWBEEZ. 22T,
JEEEETF c-Myc &5 10 X 7 ORI EE L
XL TWET XV —ADMBSEEFTH S
hTERT %flic, FEREBUEEZE C X 2 EE M

Conventional chemotherapeutic agents

Folate antagonists

Pyrimidine and purine antimetabolites
Alkylating agents

Platinum antitumor compounds
Anthracyclines and DNA intercalators
DNA topoisomerase Il inhibitors

DNA topoisomerase | inhibitors
Vinca alkaloids and taxanes
Asparaginase

Interferon

Fig. 3. Conventional chemotherapeutic agents.

129 2 AR AN O E 2 RET L, c-Myc
IR R TR O EEEE T ChiEe AR ¥ %<
DB B W TR X D EE LI LT 38E
FThH5, K62 fifgiz c-Myc ZEArEicEA L

Fig. 4. DNA double strand breaks by irradiation.
Breaks were immediately repaired. 1;
marKker, 2 ; control, 3; immediately after irra-
diation, 4; 24 h after irradiation, 5; 48 h after
irradiation. (reprinted from ref. 2)

c-Myc-K562

a K562 vector-K562

Control

24h

% Apoptosis

0

0 24

Time (h)

Fig.5. Apoptosis by etoposide in c-Myc overex-
pressing K562 cells. The cells were treated
with 200 xM of etoposide for 24 h, and stained
with PI and Hoechst 33342. Apoptosis was
induced statistically significantly in c-Myc-
K562 cells. open column; control, black col-
umn ; c-Myc-K562, hatched column; vector.
(reprinted from ref. 5)
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T c-Myc OEFIFEBMNE (c-Myc-K562) Z1ER
L7z, Z g% v DNA topoisomerase II
FHE % T % 2 etoposide DI EBERNE 2 W at L
729, FHICK LT, c-Myc-K562 #lifa gk
N, etoposide IZXT M TLHEL Tz
(Fig.5). EEEET c-Myc O FEHBHNIE L
etoposide W23 2 BSZHENTTLHEL T B b IJ T
HoEho,—RIbEFHFCHLIERTHS. L
L, BZXDOMEZED TEREBO IV —Thoc-
Myc (&l E A O MELERF TH % p21°* O F
AL T» 3 Z enjE S i, p2loPt o
SRS %2 20 - JEEfiid e & - TIEED 2
DO E &2 0, Mgt o ki 2 o
ZOERIZES>TWEHDEEZOND,

70X T IFHEARED DNA - & N7 BB
BT, Z ORI ROEORLEEZERL T 5.
WE OBFMIITIE T o 2 7 i3 DNA B8 f»
i 2%, TuX7ROMFFICIEZT ALY —X
w9 RNA 88 L L7: DNA &R ER O &
BB THD, ZOTu AV — AfMlEE %23
55 NIBENKTERT TH5., 7u X v —ARIE
P EE OB TIEEED & e WS AEFERIE
BN ClE 2 OEESHER SN Tw 5, LaL, %
< DESMIIZT a X v —2FEEEAEL TV 5,
XU Iz, Hox IEEHIEORETE 2 1 3 2 RE
DOVIEFZFEN T v A v —AFERICEEEG 2 Tw»
R L, BEEOVEEECIET o x
V—AERIZIEE A ERERZ T koD, %
T, THRAT - FuRV—AEME L ERDOBZ

e N
/ AN
Apoptotic cells (% ) / p=0.001 \\
501 / N.S. — \
IR(10Gy) Ve | p=003 \
]
30+ Ns. | |
fr—— i
204 [ I j
10 ;
fﬁ /
0 -

& & & \ d"" ,&*"f‘ f S //
+ ST\ O
& FTIE S

N €
\\\

48h T2h

H

MrET 57012, hTERT =& A L 72 K562/
hTERT i@ 2 ERk L 729719, Z oMl TIZ 7 v
AV —AIEEDOTIHEE & HI2T X T ESHRD
3fEIHREL Twe (Fig.6). Zo#MtzHwT
BRZ 72 PLIE IS 3 O R IR0 3R % Fhle s L 7z,
K562/hTERT i T I3 #HR 1 B X T etoposide
%t ZHHH DNA YIRS 3 2 IHTE 3 L T
Wi (Fig. 7). L » L, f{## Pt 3E © DNA
polymerase JHEHKIC X > CHFHEN L 7K b—
YA T ZEPIMERRED Sk o T, RO
W5 Tl DNA BRI T 2 5 v X7 BED—E

o AL
S s
\\‘.f@\ “\‘< ";QC’ «‘C\‘V
Ao EOoN
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Fig. 6. Telomere length in hTERT ectopically
expressing cells. Telomeres were elongated
three to four times in hTERT introduced K562
cells. (reprinted from ref. 9)

/// """" N

AN

/ N. N\
Apoptotic cells (% ) //' NS NS,
JHU(20mM) [/ RSy I' \
/ X
s AY

Ns. |/
NS. N._i}‘ l
—
T I

I

\

cs8s83838

\
\

/
4;» & f\\\\ » f\’\ /,,
P égiﬁﬁ/
48h 72h

Fig. 7. Analysis of apoptosis in h"TERT transfected cells. hTERT transfected cells showed resistant for
irradiation-induced apoptosis, but not for hydroxyurea. (reprinted from ref. 9)
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Fig.8. Schematic drawing of signal transduction and biological responses.

MTORATEZRERLTWE I ENHEHL TW 3,
ZORMPHBTUATRE - 70XV —AMEENZ
HH#H DNA HE 3T 2EIiEE2FELTW5 0
»H LI,

Z ORI, FEEHIEOIEARESZMEIC DOV TETE

RBOYESGREICBWTY, EFMICNET
B FEECRRBIC L > TERZMEBRELLZ0TH
5.

IV. EMEEAEEEE L TOHFIENE

53 TR T O JEE MR DM & SEHIRZ M &
ORI TH 5 5 ». I & TR IETE
e LTSNS BRI (EEMRED &
HT) DRI EEZRHRE O D LD &l
WRIERES 7 37 BORRE R T 2 F6H &
EFT 2 (Fig.8). ¥, HIfdIIETEER 7l
MOBE 2@ L CHEEZT W5, ZORIBI
Ber REOZERIC L > TRIRSh, HlvE
CZOREBEVIAEN D, MIEERNTIX
mitogen-activated protein kinase (MAPK) %
% phosphatidylinositol 3-kinase (PI3K) Rz &
DTERIZER 2 /T U TRER D S ORI Z IR

Receptor tyrosine kinase inhibitors
VEGF- R FLT 3 EGEF- R (Geﬁtlmb) HER2(herceptin)

Non-Receptor Tyr-klnase( (Imatlmb mesyl;
Ras (Lonafarnib) S
MAPK,
PI3-K/AKT (LY294002)

Protease inhbitors
Hsp90, Proteasome  (Bortezomib )

Transcription modulators TTT—
DNA Methylation (5- Azacytldme)K HDAC (FK278) \»

Cell cycle inhbitors -

Cdk, Mitosis

Antibody
CD20 (Rituximab)
CD33

Fig. 9. Representative molecular targeting drugs.

Y3, BE, COGERYVN7EY) VLR
R > THbhTW5, RGN T2
WAL RS2, [EHO BRI S C TR &
% BT OESENE S I s h, flEsZELs
b, MIIFEDFE L ENERL S NS, ZOELE
WOGRCEG T 25 X7 B2 ER & $ 5K
FAEEY, b LBk &2 BEEEOBFEIC
BU 30 FENELMEDT TWw5, Fig. 912
KR FER L 200 10T 21680 L <X
PukERLTH 5.
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V. (EMHEEEMAMFEAESE Imatinib mesylate

RFRFTFIEREE & L T O imatinib mesylate
(BA¥4 STIG71, FEd# Greevec) IZDOWTHE Z
T#72v>, Imatinib mesylate 13185 6P 1M
R ORKE R FEY Td % Ber-Abl Blié 72 AL
CEHEZENET2EYITHS, bbbk Ablix
Src 773V BT A EZEEEFoy v+
F—X¥Ths, BEIMEECEET 505, EHHE
B ADl AT L CHEICEE 2FH S 2#H-
Twa, AblEE T3 9 FROBKE ECH YD, 2hn
22 /R LD Ber EBEF & O THAEEE
L, Ber-Abl fi&HEETFEERT 2. ZORE

Z X 7BEITMEENICE £ D signal  trans-

'ATP /ATP

STI571
Inactivated
substrate

‘ Growth signals

{ ATPa

(Tyrosine-Kinase)
(Tyrosine-Kinase)

Activated
substrate

Ber-Abl fusion protein|

Ber-Abl fusion protein|

Growth signals
ON OFF

i H N

NSO

Y

| /\N STIS71:Imatinib mesylate

Fig.10. Molecular structure of imatinib mesylate
and the mechanism of inactivation of Bcr-Abl
fusion protein.

I
Bcer-Abl
|

PISKD/AKT
I

0

P STI571:Imatinib mesylate

Constitutive active MEK

(S5218D/S5222D)
[‘[:‘ Inducible ERK-specific
Phosphatse (CL100)

“i, .0

Ets, CREB, AP-1, c-Myc, cyclin D1, NF-kB

v

Fig.11. Bcr-Abl fusion protein and signal path-
ways. Bcer-Abl fusion protein constitutively
stimulates three major signal pathways. One
of the signals is transmitted through MAPK

system by phosphorylation of kinases.

H

ducer and activator of transcription (STAT)
%, PIBK %5 X 1" MAPK RICTEH 22885 7
FNEFHE L, EIHEOREE L FHE L CEtE
I IR O FEHE I Wz B (Fig. 10, 11) , Imatinib
mesylate iZ Abl ® ATP i & 8867 12 ATP & 35
BT 2R THE L, Ber-Abl 5 Oy 7 F v
IS % (Fig. 10). 4 13 Ber-Abl @& E T
DIEWNTH 2 3 DDBEHRIZERD S B, MAPK
ZIWCEHL T, imatinib mesylate OFER D E D
Loz g »eE L7z, MAPK Ri3%
B S DIFHREESTFTEG Y /N7 EH RAS %=
ALTZIRY, vV> s AvF=rFF—¥T
H 5 RAF =/ L T MEK, ERK ~D ) »E1tx
G L CTEHREILET 5. R ITEAN Tlis
BERFEEENL, BEFHREEN L ClilaggE
EHEIL w3 (Fig. 11).

Tz 1318 B O s apk K562 Mid = H
W TEE B 1To 7z, K562 Ml B i3 A4 7 il Bz
Lo TRFERRWCHMET 2 2 M oNTWDED
T, XU ®IZ STI5ST1 A8 K562 Ml % FRFER R
ESMETE B ERES L, MR LTI T
K562 Ml =R FEk R Ic g 2 Z e BHI 6T
% herbimycin A ZHwW72Y, FRIFBRRAND S
1t @ ¥ £ 13 benzidine @ B M = B & O flow
cytometry 12 & % glycophorin A DGR 5
HJ5E U7z, STIS71 i3 herbimycin A £ 1 & 5V ik
FHERANDMEFEERE 2R L 722 (Fig. 12A-C).
&% 1Z herbimycin A 2 &k 2 FRFERR DML
IR L C cyclin D1 —friciiifls s 2 &
ERHELTWEY, 22T, cyclin D1 ©_E¥RIZAL
B9 % ERK O EE L7z, ERK O IE
STIS7T1 LEtE# L D B MIFI S TB Y, 121
i C—atE P B8 < HIHNE ERR S 2 28 24 IR C©
BEUESIH NG Z e EE sz (Fig
12D). STI571 JLEc L % K562 fifd D IREZFEER R
D53 6D Ber-Abl i3k D MAPK R %4 L 72
BREEROIFNC L > TR B E S 5 ICHERT
% 72912, ERK O L% 2 O i CHREi L Tw
%5 78 MEK OiFS#EMi3 % 2 & THRES
L7z (Fig.13). MEK @ 2 #1FiD &) > % 7 AN
¥ UBRCERL, EENCEEERICH 2
MEK % K562 fffifid iz & A L 7z K562/MEK % {E
L7z, 2 OfiE%E v, STI571 ToMbitE %
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STI571 Induced Erythroid Differentiation
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100 | (%) —
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\
100 10° @
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Glycophorin A @
Fig. 12.

Imatinib mesylate induces erythroid differentiation of K562 cells.
analysis of benzidine-positive cells.

A and B: Cytochemical
K562 cells were treated with 800 nM of herbimycin A (HA) or 250
nM of imatinib mesylate (STI571) for 48 h, and cells were stained with benzidine. C: Flowcytometric
analysis of glycophorin A. 1; control, 2; HA treated cells, 3; STI571 treated cells. D: STI571
inactivates ERK activity. (reprinted from ref. 12)

Activated-MEK1 blocks STI571-induced
Erythroid Differentiation

A p=0.0045 c
| |
I p-ERKl . ——
K562/MEK1(#5)
T ERK‘ —————*—-—-'l
T
p-ERK| =
mock
ERK[i-v~———— ——--"
K562 K562/ K562/ mock
MEK1 (#5MEK1 (#25) 0 051 3 6 1224 48 (hn)
Benzidine-positive cells
B Ber-Abl
& 160
c |
3
3 120

STATS [PBK (Ras)
\\l‘

80

40

10° 10" 102 1

0* FITC
Glycophorin A

Fig.13. Activated MEKI1 transfected cells were resistant to STI571 induced erythroid differentiation.
Erythroid differentiation was studied by benzidine-staining (A) and flow cytometry (B).

C: Altera-
tion of ERK activation during STI571 treatment in activated MEK1 transfected cells. (reprinted from
ref. 12)
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EiLY 2 &, BRRICHERTRFERRAANDSEFHE
WZHH & gl s uzz (Fig. 13A, B). %72, ERK
DOFEMAL R 2 &, FETIIHTRO FEER L [H]
BRICREH LY 2 0 EIHE S Tw 30
K562/ MEK I B W T X Z OHFIZBE TH-
72 (Fig. 13C). & 51z, MEK/ERK Ol & % K
HT % 7:012, ERK O ZSREICHIHITE 5
REER Uz, $72bb, ERK OiFEHEb 2 I+
% phosphatase (CL100) OFFE AIHE 2 K562 HifE
REER LI, ZORTRIPTG 25T % &,
ERK #;# 97 phosphatase 2385#E X 1, ERK 1%
HEIIHITE 5, 2ORTIE STIG 12 & % K562
MR DORFERRND S IPTG 0512 k>
THBRGMICHEARTESFEETE 5 2 LB
L7212,
IhoDfER LY, STHILICk>THEHES L
L RFERBANDHMEIZ Ber-Abl gh s s > o8 7 &
HEDY 7+ nhTd MAPK XK E & %
HoTws Z EHEFL 72, MAPK RO Tt
1 cyclin D1 % c-Myc BEET 208N 6D S
YR BEMEFEHCREERIZTOTHS D
h. F 2T, K662 filifdic 2 e 0BG T & Bk
WZE AL RE, K562/D1 B X N K562/Myc
AR L7z, 2o OMifaE T, STI571 T4
{bEFE LI, ZORR, Zho OMlEtkCliEE

A
STIS71

100(%)

H

BRICHATHE & 91z STISTL IC & 2 HRFERRZAD
SHBIER L TP 2R L7z (Fig. 14)®, 2o Z
13 MAPK Z ¥ T K562 OFRFERZR DM
W3 U CHIRIA I B S L v B AERGE R T O —E
W c-Myc ® cyclin DIEBEGFTHEZ kR L
TWwa,

Z ORI, D TAERZEOSIRIENE T T O
HEALREED 272 & 7, BHEEFIEE T 2 15H#
EERORWIG U T, ZORENPKE LS
NBHDTHB I NS, 0T EITFERN
2, SFIEREOREIR PRI 570D
FREDOBIFICER L Tl TEELHTH 5.

=hinkstrg il

IMER O 2 42 13 5E AR A 2> & O IETE & 5301k
Lo THfisn T3, i, HIEZ & 7E
MEIES B L T HBMEOMSNEA ShZ DfF
EWEHI OO H 5 (RE 14 2) . BIfHE#H
FaDOEHA &7 2 BEFAERICIREL ST TD
OREENFAET 5. —DI3, HAEEICET 28
EFREICEICbOT, Ihs 0B bicEET
LZBMET DL, BESL7 0~ T v OfEEICES
HLUGERTTH S, o, BETEE L L TR
BREERICET 2EETTH D, KK, HINFK
MO X B IS I FE R B & Z OEIG TR 13D

VI.
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O
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160 3924
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40

0 o
10°

Fig. 14.

Inhibition of erythroid differentiation by overexpression of ¢c-Myc and cyclin DI.

25,0 257.2 & < KseDIFS)
| & K562/mock

Cell were

treated with STI571 and erythroid differentiation was studied by benzidine-staining (A) and flow

cytometry (B). (reprinted from ref. 13)
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7, BEELEVWEFEZ SRV, BE DL
FREICNT A RIEED MmO TR, EfREAE
HT80-90% DEFICEMENLEFEOSND, L, %
DOHEFEFEFIFHIEDHISNTVS, I, H
MFEERIE SR ICIETL L TRE LERIC D h
plzbeEZoNS,

H 238 5 ORI 2 R TR
FIEFEEME S U COWE % A MRS o RIS
LTwalzptEZo6oN5, §4bbH, MDR1 I
RFE 3 h 2 EHHE B 5 3 2 ATP-binding
cassette (ABC) transporter JBfZFEEDFIR
DNABEREDTERETH L, IhoDMEEI
X0, BIMFEEE L UToME s ias gt
HIECHLELTw2 b Bbhs, Ok
HIMEEHIE & U T OBE Y aAEmEIc RS
N3 &3 RBEFREEICHITE 2 ARk 2E >
FHIE LT R BT 2 F ACRER I ESE AN E
HEHEDTW3,

EX b U7 EF IV BRI ES

IR D & 51 AR I BEE L 7 Bn FRE DS
QBEBEERTCEEL D THL, 7avF v

VII.

K562

Control STI571

VE7 ) ¥ 7 BB OERFEIC & > TEE R
WHEThs, su~vFVETY 7 LiZ DNA-
F N EEGHEOE LG L o720, BUsHE
WREYT 2L CIESICEYT %8 oy BEEHK
OHEEZFIEIL TV 2RETHZ, ZO—DDH
HBELTE, EXAMNDT2FMERDHE, X
PO NG ¥ UV BREICEATHWS, 2OV Y
B EES histone acetylase (HAT) 2k ->T7k
FMEEZT B L7 a~F U REERBIRE L &

. Acetylated histones

Fig. 15. Histone acetylation and chromatin
remodeling. Recruitment of histone acetylase
acetylates histones and initiates transcription
of target genes.
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10 10" 102 10° 10 |NENENTIRS

10° 10" 102 10° 104

Annexin V
TCC-s
Control STI571 TSA TSA+STI571 FK228
= :
j | o "
Annexin V

Fig. 16. The effect of combination between STI571 and each HDACI.

K562 cells and TCC-S cells were

treated with each drug for 48 h and apoptosis was examined by nuclear-morphology (upper panel) and
flow cytometry (lower panel). (reprinted from ref. 15)
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D, BIEFOERENES L DI % (Fig. 15).
Histone deacetylase (HDAC) &7 £ F 1 1bE &
BT 2 FMGL, R 7 u v T RS
JBE ¥ CHEE 2 OFF &£ 4%, % 2T, histone
deacetylase O¥EH: 2 &5 T 2IEEW) THIHIT %
L ERHMIIEZEIZBE T % & 1n T DR R R B S
FEHTEX2bDEEZ SN D, %7, histone
deacetylase fHE# (HDAC inhibitor : HDACI)
IAERBE N IERDEEE L IZ—B L B wizy,
PR L 2 HHFEIIR AR TS 5.

% 2T, 43 histone deacetylase PHEESE &
Imatinib mesylate O #f 12 £ 2 %R 2 #E L
Tz @M EREME B IR SR O Mk & L T K562
& TCC-S #ifg % Fiv> 7z, Histone deacetylase [H
HEH L LTl tricostatin ¢ A (TSA) & depsipe-
ptide (FA¥e# FK228) % v THEF L 7', Fig.
16 2R T & 52, WHEOHHITEOHERERNR 2 5%

K562

(Apoptosis %)
1007

80 7

60 7

407

]

H

# L 72 (Fig.16,17). Hizk ® X 5 i< Imatinib
mesylate ®FE 1T cyclin D1 % c-Myc & Bk
FENWC L > TWIFTT 2 2 E3b o> TWizDT,
ZOPFRZIRIC b EE RIZT L EREI LI, £

DGR, PRI X 2SR IE 20 s Offifatk T
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c-Myc or MEKI1. (reprinted from ref. 15)
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sensitive to FK228 irrelevant to verapamil (A).

Cells were all
Both RT-PCR (B) and flow cytometry (C) demon-

strated that MDR1 expression was reversed to parental cell level. (reprinted from ref. 16)
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Fig. 24. The tight communication between basic
and clinical fields is essential to conquer can-
cers.
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