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Table 1. IC;3y and ICsy of five anti-cancer agents against

YCC-2, YCC-3, NCI-N87, U-87 MG and SK-BR-

Table 2. Calculated values for the Combination Index as a

growth inhibitory effect of combination treatment
with Herceptin® and Doxorubicin in gastric cancer
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Table 3. Calculated values for the Combination Index as a

growth inhibitory effect of combination treatment

with Herceptin® and Cisplatin in gastric cancer cell



Table 4. Calculated values for the Combination Index as a

growth inhibitory effect of combination treatment

with Herceptin® and Paclitaxel in gastric cancer cell

Table 5. Calculated values for the Combination Index as a

growth inhibitory effect of combination treatment

with Herceptin® and 5-FU in gastric cancer cell
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Fig. 7. Combination Index as a growth inhibitory effect of

combination treatment with Herceptin® and @

doxorubicin, (2 cisplatin in gastric cancer cell



9 erA| ZF oA HERCEPTIN®Z &¢tA] HL QWA
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Feane] FadA
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Ak ekl A B E9 oAt AR W2 Al

LA = o Fe} AAAo] Adso] R Q. HER-2/neu

A7+e F—HER-2/neu ¥ | (recombinant humanized anti—HER2
antibody: Herceptin®) & FoFoZA, WE&Fost oA
AEEde S7HA AEREEES S7HATIH olo] & AToM =
O A2 +4 (FACS) & Adste] 9% AEFIA HER-2/neu
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2/neu W LASF NS FHEAS] (FACS)E FAbste] NCI-
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|EF(88%) 2, YCC—2+= %A ANEFGLER) =,
YCC—3+% oFoFA AMEF(U8%)E Aottt SFAu A LR et

MAEFS SK-BR-3 89%), odUxAEZ U-87 MG (6%)

2. &d kAl o AA 9 kA HAlA HER-2/neu

ks oFA T A EF Q] SK—BR—3 A|3ZFE Herceptin®o 2]l
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SARA 71FEAEF U-87 MGE Herceptin®2 %9 Z7hdm
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Herceptin® ©@sfoje] o3 @zl MXEAG AAZE A
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3. Herceptin®¥ &A= HE Apgsted HEAS5 (Cl

combination index) AF&e]| 9

ot

kA 7F4=Adn] wAloll Herceptin®}
doxorubicin® WEHLE E& AEFAN Aeads vehilla
Herceptin®¥ cisplatin® & 2o = NCI-N873¥ SK-BR-
3°|A, Herceptin®¥ paclitaxel?] HWEFojoj = YCC—29)A
AeaysE Jeld At Herceptin® 5-FUS HEFooM RE

AzF7F ddads verddv

oldat e Az B ¢ AEFeM HER-2/neu ©9)dd
o] uwgt Herceptin®¥ HWE3d= FIA aFol YA
vebstth webA ekl A Herceptin®E T Aol HER-2/neus)
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(overexpression) A E|7} Ho] MEFEH MIEZY 55 S7HAA
ddwsts  f@t’. HER-2/neu §AAR= Abgel 17q21W
AAMA o =AM Emu|Ad At =84 (epidermal growth factor
receptor) & AR WA S 7HA = @A e FAYRE 7M1
9lt}t® 1 = EGF (epidemal growth factor) receptor family+
€4 tyrosine kinase 84S 7}A+= EGF receptor, c—erbB—2,
c—erbB-3, c—erbB-4°""= 4 Ho|lty.  HER-2/neu
TS FAAE AT E3e] Bolste FEAE pl85kDe
Azurgdawols frek, WAk, PO FolA 25~30% A%
A E ] o] B2 o Fiz Bt

et = HER-2/neu H3A S3F2H17° HER-2/neu

o

dulvprgo]  BAbe] ¥y Amwrge] welo]l Ykt w

Busy @, el s 59 HER-2/neu EHO

=

IN

NIH/3T3 AEFe] JAwoels fateti=d Sigo] v zig’.
ekel A W Ee oMol HER-2/new’t #ojdith=
AMS &4 5 9low, HER-2/neu ¥Zdo]l dud Holrt Qe
At s TEEFEAY EA fFRG 6 7HA Qe ol Felxket
B gHa oy, wEkbd olg3 HER-2/ney @S X HEEZAH O

St oFAQl A FEF Qe ¥ -HER-2/neu A (recombinant



humanized anti—HERZ2 antibody: Herceptin®) 2] &7} ek 5
oA ®awa g,

ek FElver A "JyelA 7P BANIET 52 o=
flekel AR kst /A WolE  sWlsle  HEl
wretzbg o 2 ol ¥ al 9ith HER—2/neu HAA 9 21 whwiabed o}
ot AT dA#Agdol WuEdu?!, HER-2/neu @99

)
=

['18{.',

o] ¢J¢te] Eeksl oFixE B uEHTH?. Herceptin®<

&

AeE ek ey 9% MEFolA Herceptin®Z 9hA] 9}
WEAHAl HE&asel dsixe ofd AgstA A" ARt
A’ =3 HER-2/nev LY=L WE&W axe a4
ATE s FHEEHAE &Sk wekA 2 dgtelA = HER-
2/neu EFAWS  Exg  FE=  Herceptin®  (Trastuzumab,
Genentech Inc., CA, USA)***'*°& 9j¢te] oA HER—-2/neu

Ao webd wRAQ gerAge] 23S At S



D o AlZEs 2o

Ak AMEFE At et AT RN B W o)
Ao zHE £ YCC-2, YCC-3 AxF 9 wu=2] NCI
(National Cancer Institute, CRL5822, USA)°|A <53 NCI-N
87 AEFE AMEsAla, U-87 MG (ATCC, HTB14) “HFF

MFZEF2 SK-BR—3 (ATCC, HTB30) et M¥F2 717} HER-

H:l

oX,

e

2/neu THLHY G Y SAHTAEITOR ARSI olE
AEFE 56TolA 3083 v&dstd 10% FElof 9%  (fetal
bovine serum, GIBCO BRL, Grand Island, NY, USA) ¥} penicillin
100unit/mé, streptomycin 0.1mg/m¢o] 32 AxzuFg 8~
(MEM, minimum essential media, GIBCO BRL, Grand Island, NY,
USA)E o] g3t 5% CO, & EAate] 37C s mgF7] oA

) AT,

2) AHE-oHA)



O

ANz 217+8 F—HER—-2/neu @Al Herceptin® (Trastuzumab,
440 mg/20mé, TAFAl, Genentech Inc., South San Francisco, CA) ¥}
AelA a7t Q== ARl adriamycin® (Doxorubicin, 10
mg/5ml, FARA, dE=A ek ML), cisplatin® (Cisplatin, 10 mg/vial,
FAHA, dEAeE, M%), taxol® (Paclitaxel, 30 mg/vial, FAHA,
3= BMS, X&) 2 5-FU® (5—fluorouracil, 250 mg/5ml, FAFA,
oAk, Me)E AdEsto] w A Almieh SkAIE AlEajeke
3] ato] Abg-eFltt

2. HER—2/neu &8 XA}

HER-2/neu  M¥HFA=  Fluorescence—activated — Cell
Sorter (FACS, Becton Dickinson, U.S.A)E o]&3 Axxd
el A (Immunophenotyping) = A&t AAFaA= AFE9]
HER—-2/neu &t¥el tfst AF (mouse) GUEE3A (monoclonal
antibody, LAB VISION, CA)E AM&sIlth wikd AEFE
trypsin—EDTA (GIBCO BRL, Grand Island, NY, USA) & *] 2] 3}¢]
AEE A F Z47be] AEF 1 X 10° el ddZFEFA 1:200
NS 50 w FAsEL 4ToA 1AZF WA AT 95 F-o 2%

FBS 24tet&89 (PBS: phosphate—buffer solution, pH 7.6 Ca™*



Mg*" free, GIBCO BRL, Grand Island, NY, USA)e|| 23 A& 3
22F A (Anti—Mouse FITC—Conjugated antibody, Novocastra,
USA) 1140 3A9d5 50 pb FAHsa oAl 4TelM 403
WA Z T 221 ANESo] Ed & QJIANSEE Ao A 23] AlF st
S 40 w9 nylon mesh® filtration 3o @ AEXRFES Lo

FACSelA 24 sk3ith

3. 91 MEFo|A 2 Herceptin® ¥ tAlo] thdt A £

(in vitro) <AZFA HAF

A AL A 9 ofAl A HARS 3-(4,5—-dimethyl—
2—tetrazolyl) —2,5—diphenyl—2H tetrazolium bromide (MTT)
ArFE ol&sith ol Aolile AlEdAME mEIZ=E okl
succinate  dehydrogenase®] )& €304  tetrazoliumA O]

&9  formazan FHAER Ao He FHE ]85

PYFEAR FYE (NAFEHE FYote] 2okt AL +8

lgats 9 AEF 1 X 10" 18-S 180 o] wjekoo] F-5afo
96 well plate?] wellell Z+z} 53t 37C, 5% CO, HiSE7] oA

247 wiekerlty. Aokl et oA AAME Sk O



Herceptin®  (4.625, 9.25, 18.5 37 uM), doxorubicin (0.0183,
0.183, 1.83, 18.3 uM), cisplatin (0.166, 1.666, 16.66, 166.6 uM),
paclitaxel (0.0585, 0.585, 5.85, 58.5 uM) and 5-FU (38.43,
384.37, 3843.78, 38437.8 uM)E FEHEE 20 p viA ] o
Z471e] wellell Folstal tizw o wellell= oFAIAl F%9] wiAE
Folate]  96A1ZF  wikeitE. @ WEaNeY Aesade
Herceptin®+Doxorubicin, Herceptin®+CiSplatin,
Herceptin®+Paclitaxel % Herceptin®+5-FU2 Z3toz 3},

Herceptin®3} 7} @2l &2 F A9 molar 55 LHHEE

o

st ofAl AedAEE Al F, MTTE 2 mg/ml 5%
AT Aol ol 50 wA ZF wellel H7bete] 4ARbEQE F71
ajeFstdet Asds AAT F, 150 w¥ DMSO (Dimethyl
sulfoxide, Sigma, USA)E 7} welldl Y1 A% formazan 2785
zZH BaA 717 flskel oF 15%3E ZHHAl J®selth Enzyme—
linked immunosorbent assay (ELISA) #2417]¢l Sunrise (Tecan,

Hombrechtigon, Switzerland) & ©] 83} 540 nm oA SF =

5 54 T dxzae FFEe vlwste] o 22 FAoR
AzEAse SR kA Z+ §¥HE 5 wellz 33
skl MTT  assays AdS ds Bds T8kl AdE
A ekl

10



4, HLQHZE CI value AAt

Cl& Chou—Talalay”e]l &2ell <& Fatdsd o] g2 ICs
(Dm)? SFasdu|=4 (the m  value) S ZFE S35kt
Isobologram (CI = 1)9] 3d Al A& otglel o] i,

CI = (D/(Dx)1 + (D)o/(Dx)s

TR (Dx); I (Dx), = Al Dy (drugl) ¥ D, (drug2)E

dEog AEeis W pMESAdolx, & (D), B (D), &

oHAl D, 3 D, & WEFoIE S9E WYl %AEEYS vhehat,

Dx = Dm [fa/(1 — fa)]'™

Dm 2 median—effect dose (IC50) & W3l ©o]Z 2> median—effect

plot ] X—intercept 9 antilog 25 o}z &2l sy 3t}

X = log (D) versus Y =log [fa/(1 — fa)]

m < median—effect plot ¢ 7]&7]o]t}. Multiple drug effect
A2 Calcusyn (Biosoft, Cambridge, UK)<S AF&3} m, Dm,
Dx, and CI values & AAFIATY. (Dx), & (Dx)y & Chou-—

Talalay & median—effect 322 HE & 4= glt}. CIL1, CI=1,

11



C>1 Z2& A% (synergism), &4 (summation), Z3

(antagonism) & ¥eka1 g 2l stoloh.
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1. A3

1) HER-2/neu ¥ o] W& A =

N

37}A 91t MEF (YCC—-2, YCC—3, NCI-N87) ¢ ths] HER—
2/neu W WrE S FAFsltE YCC—3% 48% (°FSFA), YCC-2

A AEFE 55% (F94), NCI-N87& 88% (%A

~—

=z
e
BAsh, P4 8 SAUEAEE SK-BR-3 49 MEFE

89%, U—87 MG HZE AZFE 6% 3319 o (Fig. 1).

2) Yok A EZFo|A  Herceptin® W detAlo] widt A 9

=
i
e
1 o

Aol olg A 9 epAREd Ak

Herceptin® ©E5ojA] 9ot A EFo|AE= Herceptin®ol 2|3t
Aug Mz qAEHR7E BFEHo 1Cs v S HALU(Fig.
2). ®wbHE, 47}A] d<ekA] (doxorubicin, cisplatin, paclitaxel, 5—
FUO) ol dHaide sxoEzor AIEAL JAaZd7t #A2EHo

IC502 T3+t (Table 1, Fig. 3,4,5,6).
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(2) Herceptin®¥} &rola] W& Foix e &3}

Herceptin®¥ doxorubicin® HWE&F9 39S W HER-2/neu
ity JEeo] YCC-3(CDDE AQst MEFolA Fsaz
(CIK1)7F &&=t (Table 2, Fig.7). Herceptin®¥ cisplatin®
HEFo 3h9le W SK-BR-3, NCI-N87 4 YCC-3°IA “zay
(CIKD7F #EHoWY YCC-2, U-87 MGelME ZAFas
(CI>1)7} #Z= 9t (Table 3, Fig. 7). Herceptin®¥} paclitaxel=
HEFo] shals W YCC-2, U-87 MG °lA+ AFazd(ChD 7t
H2E AL, YCC-3e = &sa¥ (CIK1), SK-BR-3, NCI-N87
oAM= A &l w=h aarh vtk (Table 4, Fig. 7).

QAL

([
kel

Herceptin®? 5-FUE HE£5F9 39S w= =

Ag a3 (CI>1)7F YEFS T (Table 5, Fig. 8).
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Table 1. IC;y and ICs) of five anti-cancer agents against YCC-2, YCC-3,
NCI-N87, U-87 MG and SK-BR-3 cell lines

Anticancer Cell lines (IC3¢) uM
agents YCC-2 YCC-3 NCI-N87 SK-BR-3 U-87 MG
Herceptin 82.36 11.83 1326.72 0.0161 289.09
Doxorubicin 0.6 0.76 0.008 0.03 0.07
Cisplatin 1.79 21 9.28 14.54 2.58
Paclitaxel 0.52 6.45 0.86 0.19 0.3
5-FU 33.11 0.22 4.11 148.75 5.51
Anticancer Cell lines (ICsg) uM
agents YCC-2 YCC-3 NCI-N87 SK-BR-3 U-87 MG
Doxorubicin 2.93 2.31 0.07 0.10 0.29
Cisplatin 4.51 30.73 45.86 5.65 20.63
Paclitaxel 1.24 9.61 1.49 0.42 0.79
5-FU 752.04 4.74 119.61 753.42 46.58
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Table 2. Calculated values for the Combination Index as a growth
inhibitory effect of combination treatment with Herceptin® and

Doxorubicin in gastric cancer cell lines.

A. YCC-2 Combination Index Value Parameter (F-¥:uM)
Drug ED50 ED75 EDY0 Dm m r
DOX 2.93 0.54 0.98
HER 1201.02 0.32 0.91
DOX+HER 0.09 0.05 0.03 0.25 0.74 0.96
CI synergy synergy synergy

B. YCC-3 Combination Index Value Parameter (F¥:uM)
DOX 2.310 0.768 0.946
HER 46.063 0.623 0.970
DOX+HER 0.266 0.598 1.377 0.406 0.469 0.925
C1 synergy synergy  antagonism

C. NCI-N87 Combination Index Value Parameter (F/:uM)
DOX 0.070 0.398 0.864
HER 113350  0.191 0.635
DOX+HER 0.005 0.004 0.003 0.000 0.437  0.995
CI synergy synergy synergy

D. U-87 MG Combination Index Value Parameter (F¥:uM)
DOX 0.295 0.620  0.997
HER 1845.5 0.457 0.860
DOX+HER 0.441 0.435 0.448 0.101 0.589  0.992
CI synergy synergy synergy

E. SK-BR-3 Combination Index Value Parameter (F¥:uM)
DOX 0.103 0.832 0.998
HER 1424000 0.046 0.435
DOX+HER 0.046 0.074 0.117 0.005 0.616 0.985
CI synergy  synergy synergy

DOX : Doxorubicin, HER : Herceptin, CI : Combination index
16



Table 3. Calculated values for the Combination Index as a growth

inhibitory effect of combination treatment with Herceptin® and Cisplatin in

gastric cancer cell lines.

A. YCC-2 Combination Index Value Parameter (F¥:uM)
Drug EDS50 ED75 ED90 Dm m r
CDDP 4.512 0.921 0.882
HER 1201.0 0.316 0.915
CDDP+HER 1.375 2.707 5.337 2.232 0.587 0.965
Cl antagonism antagonism antagonism

B. YCC-3 Combination Index Value Parameter (F#:uM)
CDDP 30.733 2.227 0.929
HER 46.063 0.623 0.970
CDDP+HER 0.274 0.110 0.054 12.091 1.472 0.998
CI synergy synergy synergy

C. NCI-N87 Combination Index Value Parameter (5J:uM)
CDDP 45.860 0.5306 0.929
HER 1.13E+05 0.1905 0.634
CDDP+HER 0.027 0.012 0.005 0.827 0.8759 0.956
CI synergy synergy synergy

D. U-87 MG Combination Index Value Parameter (F¥:uM)
CDDP 5.651 1.084 0.984
HER 1845 0.457 0.859
CDDP+HER 9.176 9.853 10.579 2.561 1.013 0.991
Cl antagonism antagonism antagonism

E. SK-BR-3 Combination Index Value Parameter (Z#:uM)
CDDP 20.632 2.424 0.939
HER 1.42E+06 0.046 0.434
CDDP+HER 0.002 0.003 0.004 1.453 1.436 0.986
CI synergy synergy synergy

CDDP : Cisplatin, HER : Herceptin, CI : Combination index
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Table 4. Calculated values for the Combination Index as a growth
inhibitory effect of combination treatment with Herceptin® and Paclitaxel

in gastric cancer cell lines.

A. YCC-2 Combination Index Value Parameter (F-¥:uM)
Drug ED50 ED75 ED90 Dm m r
TAX 1.242 0.975 0.895
HER 1201.02 0.316 0.914
TAX+HER 6.029 14,774 36.205 0.850 0.543 0.816
CI antagonism antagonism antagonism

B. YCC-3 Combination Index Value Parameter (F-¥:uM)

TAX 9.609 2.129 0.940
HER 46.063 0.623 0.970
TAX+HER 0.225 0.172 0.185 7.010 1.220 0.889
CI synergy synergy synergy

C. NCI-N87 Combination Index Value Parameter (5-5/:uM)

TAX 1.49 1.56 0.96
HER 113350 0.19 0.63
TAX+HER  1747.94 0.807 0.0003 858.42 -0.16 0.90
CI antagonism synergy synergy

D. U-87 MG Combination Index Value Parameter (F¥:uM)

TAX 0.785 0.894 0.871
HER 1845.53 0.457 0.859

TAX+HER  361.023 1571.47 6840.35 1.265 0.407 0.889

CI antagonism antagonism antagonism

E. SK-BR-3 Combination Index Value Parameter (F¥:uM)

TAX 0.421 1.112 0.964
HER 1.42E+06 0.046 0.434
TAX+HER 0.052 0.243 1.119 0.004 0.436 0.882
CI synergy synergy antagonism

TAX : Paclitaxel, HER : Herceptin, CI : Combination index
18



Table 5. Calculated values for the Combination Index as a growth

inhibitory effect of combination treatment with Herceptin® and 5-FU in

gastric cancer cell lines.

A. YCC-2 Combination Index Value Parameter (F¥:uM)

Drug ED50 ED75 ED90 Dm m r
5-FU 4.739 0.279 0.920
HER 46.063 0.623 0.970
5-FU+HER 74054 2.89E+05 1.13E+06  71.077 0.207 0.928
CI antagonism antagonism antagonism

B. YCC-3 Combination Index Value Parameter (5/:uM)

5-FU 4.739 0.279 0.920
HER 46.063 0.623 0.970
5-FU+HER 74054 2.89E+05 1.13E+06  71.077 0.207 0.928
CI antagonism antagonism antagonism

C. NCI-N87 Combination Index Value Parameter (F/:uM)

5-FU 119.608 0.251 0.974
HER 113350 0.191 0.635
5-FU+HER 1.9E+17 3.2E+02 5.3E+29 3658800 -0.023 0.866
CI antagonism antagonism antagonism

D. U-87 MG Combination Index Value Parameter (4+:uM)

5-FU 46.583 0.397 0.84124
HER 1845 0.457 0.85991
5-FU+HER 25540 4940.8 955.806 6.477 0.977 1

CI antagonism antagonism antagonism

E. SK-BR-3 Combination Index Value Parameter (4/:uM)

5-FU 753.422 0.522 0.926
HER 1424000 0.046 0.435
5-FU+HER 226.516 173.362 132.681 488.149 0.598 0.935
CI antagonism antagonism antagonism

HER : Herceptin, CI : Combination index
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Fig. 1. HER-2/neu expression in gastric cancer cell lines by FACS.
A. SK-BR-3 (positive control); B. U-87 MG (negative control); C. YCC-3
(weak positive); D. YCC-2 (intermediate positive); E. NCI-N87 (strong

positive)
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A. Dose-effect curve
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Fig. 2. Chemosensitivity of Herceptin® in gastric cancer cell lines.

A. Dose-effect curve; B. Median-effect curve
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Fig. 3. Chemosensitivity of doxorubicin in gastric cancer cell lines.

A. Dose-effect curve; B. Median-effect curve
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Fig. 4. Chemosensitivity of cisplatin in gastric cancer cell lines.

A. Dose-effect curve; B. Median-effect curve
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A. Dose-effect curve
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Fig. 5. Chemosensitivity of paclitaxel in gastric cancer cell lines.
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FEFgdaol dastty Ty YoM AMEEE oFAlE 5-
FUE H]3E3sl9 doxorubicin, cisplatin, mitomycin % paclitaxel
SOo® 1 WEEEo] 15-30% ol =3sle] fiote] whAyr Ao
gk A7 2 R A2 Xzl aH I Uk,

= AFeA = 1A 37 Y AlEF (YCC—-2, YCC—3, NCI-
N87) el tis] HER-2/neu &9 WH& ZFALsto] oul dkg o]
A NCI-N87 9 A1 YCC-2 S MxF, I8

okFel YCC-3 19t AIE

N
it

AstA . HER-2/neu W&

flow cytometry WWS AT A EF st A
a9E A#E3sH7] 93 doxorubicin, cisplatin, paclitaxel W 5—FU
4714 FAlE Adesilsd ol fdkeld BlwA 7 ofAl®
AREEAY dA &b AP H I, el A Herceptin® EH
Abg3lo] okA) 2] A& Y (synergic effect) 7} 8182 okA| So|t},

Herceptin®2] AFEA% AdA &3 SK—BR-3014 &3 1C,07HA
WA= o= kAl wEVIZE Aol (72A171) 71 Q1 MTT
Artel A Q7%= AIZE (96A1Z) 744 kA 7F obgl A ol YR
Ay d4% Yoz AgZEch =3 Herceptin®o] A AQIA}
FgA o ZE3=  cytostatic agente]1, HER—-2/neus %3t

AEFE  pathway’b AHEEetE tE  pathways  ©]-83}o
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FMETS] S FETE FE Slo], oA FEE Y
Ao AE A8 ARl Fol8 Aol gl 2
Ao AFEE Herceptin® €32 <¢HAY Fol7 7Fs3 Huj
SRR AFsigleom o FE7F fHeteld FEHY sRolER
gIgkae] Aol & AAbEE SAn.

47VA FAlel thet @d kAt AAMl M= HER-2/neu

A AdAarsr #Z2ESY 53] doxorubicing A BF
ogulgle AR AEdrE BEHed ols 99
Aol HER-2/neu ¥ &I doxorubicine] theh
gbgAtole] A &S 4§ AT Iy ciplating
8- HER—2/neu 2ol ¥4l NCI-N87 Sl AEFolA=
kA 8] sLTt SRRl whet AEAY AAlErE BEE A kka
ezl AEFAE grdle A7 AAadr vebed 33
Paclitaxeloll tisiX] %= HER—-2/neu ©@9d F5-9F @ oFA
A Aug B, Yu 579 oFAl A4 Y Baselga 57°¢

4o BE BRE 5 Yol 3F A7 o Besw

Herceptin® &Ale] 35282 A% (synergism), -+4

(summation), 4% (antagonism) &¥+= HER—-2/neu THutg 9]
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Ay 7 2d A phosphorylation? WEE ofd How
AAF Q. Doxorubicine o] ATelA  EGFR4Y
tranforming growth factor (TGF)— a9} £ AAAAe W3S
<7 7#A  F-EGFR w4 FAE @ AR A
AEAdAdedA gyt #EE s 9tk Doxorubicin® -
W5 gudles AZAE AAZd7E AFEHJA=H o= o
ATl H  HER-2/neu @9 4dF  doxorubicinell gt
gEgAbol el AdaArE des= & 4 A Cisplatin> DNA
adducts FATORE FAY ANESAEE Hol=dH ol HA
(replication) & #AA} (trasncription) & 2 DNA 7}=9] Eg &
Qs AZHS Peg oz B olu) anti-HER-2/neu
A S HAA A8 A9 cisplatine]l 28] A4 1 DNA adducts9]
3% (repair) 90| ZAasHA A, B A= HER-2/neu
o] Zrekdl NCI-N87 ¢k MEZFolA = ICy, YCC—20A =
ICo &FelM el S48y 7IEAE]D U-87 MGeA=
AZdadrr vergen  ywx AEZFols ATt
e Paclitaxelel tiaiX: w27 S7hgtel wheh s a it
BZEEd+=d Changs?el  Hare]  osbd 9k AlEFoA
paclitaxel apoptosis@d o] T2 G2/M—phase? arrest® o}y z}

GO/Gl-phaseol Qe AZdE AMIZIEAHEE JepAT.



Herceptin®® HW2&x g A]2 paclitaxel#2] <oks A5 zrg0
paclitaxelel] 2l8] G2/M phase°l arrest® AZeo|A Herceptin®
2]Z M-phase®2 cell progression®] T down—
modulation¥ o]  AMESAErE  Fridda AgZEch I
Herceptin® 2] Al GO/G1 phase°l = ME7} Z7hetA =5 =9
ol paclitaxeld] W3sHA HEgsleo] MESAHE7F S7HE T
A7tEth Herceptin®¥ 5-FUE WE&5F9 39S W BE
AEFNM A& aat (C>D7F ek

2Aor oAy TR Y MEFAA AME FHl wet
HER-2/neu & Ao Xol7} glew I iR
A=) wel Skl FE2 AREHE Al (doxorubicin,

cisplatin, paclitaxel ¥ 5-FU)& A4l of stvfal gzttt
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g AEFNA HER-2/neu e WHE ZFAMSIL o))

Az  A7+E  HER-2/neu  FA|Q  Herceptin®%  3¢HA|

9 Hh-&S ARSI

1. 37} 9 AxF (YCC—-2, YCC—3, NCI-N87) ¢ ui3s] HER—
2/neu HW WL  NCI-N87°] 74 (88%), YCC—20]

=¥ (55%) 183 YCC—37F 2FFA (48%) 0.2 ZALE AT}

2. Herceptin® GEFAA HER-2/ney TWEHEo] Ar#glo]
Herceptin®? FEZUdAM+ SF4EF 71E4EQA SK-BR-37}
ICs8 AEAZIA &EH7E #AFEHUY.  ALAEFIAANE
AEEAG50] FESHA YetA ¥kt HER—-2/neu S¥EE o
AL Alole oy 47FA YA (doxorubicin, cisplatin,
paclitaxel, 5—FU)o| dajx] FEJEHoZE NEAFZAYA aHA7}

TZHE 3.

3. Herceptin®} FYAE HLFAF 3% HER-2/neu SHIH
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Axo] A#AGle] Herceptin®¥ doxorubicin® Ao =

(i

MNEFNN AXTAAFAA N s &7 #EEQ3 Herceptin®F

5-FUS A¥+ EE AXFNAN dIa3rt adHUH.

g8 FTFHY ALHAEFAAN AE {3 wet HER-2/neu
Gty o] xo|rb ew I TR dHAY Lo wet
Agels F2 AMg=EHE F9A (doxorubicin, cisplatin, paclitaxel,
5—-FU)o| digt %Al ZFA Aloldles A#A#AAZ Ues &
ARk, E kAN mEtA F-HER-2/neu A (Herceptin®) 2
A FoAA FEAY AEXFHEHE ©E FTHAE F 8l
gAY FALZFS Foln LA g FALES FAAA,
eI E Herceptin® ©] 83 AETA A5 a3E5 7|HE +
Ae Aoz A4dd. Iy GAEF] wE ®EEY Ael}
Rormz oA Herceptin®s AT Ao fiddes &

protocol®l] 2]3] AJdFojoF T Aolr},
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Abstract

Correlation of HER-2/neu (erbB-2) expression and combined effect
of HERCEPTIN® and chemotherapeutic agents

in gastric cancer cell lines

Department of Medical Science

The Graduate School, Yonsei University

Jeong Beom Kim

Directed by Professor Hyun Cheol Chung

Gastric cancer is the most common malignancy in Korea. Although
advanced gastric cancer has many limitations and response rate is marginal in
chemotherapy. Overexpression of human HER-2/neu gene and its protein are
associated with increased cell division and a high rate of tumor growth and
have been reported in several malignancies. Especially, approximately 30% of
breast cancer patients have overexpression of HER-2/neu protein and the
overexpression metastasize faster, induces resistance of the chemotherapy and
down-regulate function of estrogen receptor. Recombinant humanized anti-

HER?2 antibody (trastuzumab, Herceptin®) inhibits proliferation of HER-2/neu
y Y p
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overexpressing tumor cells and the use of that in combination in metastatic
breast cancer have increased cytotoxicity of chemotherapeutic agents.

In this study, we evaluated followings: (D the expression of HER-2/neu
protein in gastric cell lines by FACS, @ comparing the cytotoxicity in
chemotherapeutics (doxorubicin, cisplatin, paclitaxel, 5-FU) alone and in
combination with Herceptin® according to the expression of HER-2/neu

protein by MTT assay

1. After evaluation of the expression of HER-2/neu protein in three gastric
cancer cell lines (YCC-2, YCC-3, NCI- N87), NCI-N87 (88%) gastric cancer
cell line with strong positivity of HER-2/neu expression. YCC-2 (55%) and
YCC-3 (48%) gastric cancer cell line with intermediated, weak positivity
respectively. SK-BR-3 (89%) breast cancer cell line and U-87 MG (6%) brain
cancer cell line were selected for HER-2/neu positive, negative control

respectively.

2. In vitro MTT assay for treatment of Herceptin®, cell growth dose-
dependently inhibited in HER-2/neu positive control cell line SK-BR-3.
Although dose of Herceptin” increased, Growth inhibition was not observed in

HER-2/neu negative control cell line U-87 MG. Effective growth inhibition
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was not observed in gastric cancer cell lines with single treatment of
Herceptin®, all cell lines observed the dose-dependent growth inhibition to

chemotherapeutic agents(doxorubicin, cisplatin, paclitaxel and 5-FU).

3. In combination of Herceptin® with chemotherapeutic agents, comparing the
drug sensitivity by CI (combination index), combination of Herceptin® with
doxorubicin observed synergistic effects in all cancer cell lines except YCC-3,
combination of Herceptin® with cisplatin observed NCI-N87 and SK-BR-3
and combination of Herceptin® with paclitaxel observed synergistic effects in
YCC-2. combination of Herceptin® with 5-FU observed antagonistic effects in

all cancer cell lines.

In conclusion, According to HER-2/neu expression level, effect of anti-
cancer agents was observed differently in combination of Herceptin® With
chemotherapeutic agents. This suggest that HER-2/neu expression level can
be applied standard of combination drug selection in combination of

Herceptin® With chemotherapeutic agents in gastric cancer.

Key words : HER-2/neu(erbB-2), HERCEPTIN®, gastric cancer cell line,

combination treatment, CI.
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