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W BT RZRAGYAT ILR . ARFTER I 18A4 54t B8 25 Bk FH A6 0 10 ikt L e 40 i
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THE COMBINATION OF MONOCLONAL ANTIBODY
TARGETING AGR2 AND TAMOXIFEN INHIBITS
HUMAN CARCINOMA CELL PROLIFERATION

ABSTRACT

Cancer is one of the most important diseases threatening human’s health. Currently, there are
several kinds of therapies used in cancer treatments. However, those therapies have their own
limitations. For an instance, their lack of specificity may lead to drug-resistance of cancer cells.
Fortunately, some new strategies can overcome these drawbacks in cancer treatments. Monoclonal
antibody has higher specificity and fewer side-effects. Combination therapy can reduce potential
drug-resistance. As a result, combination therapy involving monoclonal antibody is becoming a
new trend in the development of future cancer therapeutics. Tamoxifen is a traditional anti-cancer
drug. It binds to the estrogen receptor competitively, blocking the function of estrogen and inhibits
cancer cell growth. Some cancer cells may acquire Tamoxifen-resistance after a period of
treatments. Anterior Gradient-2 (AGR2) is a protein over-expressed in several kinds of cancer
cells. Over-expression of AGR2 is closely related to cancer proliferation, metastasis and
Tamoxifen-resistance. 18A4 is an in-house patented monoclonal antibody targeting AGR2. This
research reported the concentration, purity and apparent affinity of 18A4. Based on these data,
murine ascites was a better source to prepare 18A4 with higher concentration. Moreover, the
combination of 18A4 and Tamoxifen could inhibit proliferation of human breast cancer cell
MCF-7 and human ovarian cancer cell SKOV-3. The inhibition effects were related to the
concentration of Tamoxifen. Furthermore, 18A4 increasing cell cycle inhibition of Tamoxifen was
one of the mechanisms in this combination therapy, as cell cycle distribution of cancer cells
increased in GO-G1 phase 18 hours after treatment. This research will promote the establishment
of the quality criterion of 18A4, as well as a series of combination anti-cancer therapies involving
monoclonal antibody targeting AGR2 and chemical drugs.

Key words: AGR2, monoclonal antibody, Tamoxifen, combination therapy, carcinoma cell
proliferation
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TENFEE 47 58 b, SHPURRI R AR o MIERRET 7T 2GR 112
WrAEST, FEMIRE T T 2 AN, AN AR A R ME kR, W Folkman Judah % B
AR T PRI TR BN e (1 2B K AN A S A o B L (AR L R AR %1 73 B (Microarray Analysis)
SO T T B RKCFRHT IR IZ I, SRAZEE (Paclitaxel) 25 KR 259045 FH 1 s
IR PRIE T BISE . X Lt R AR HES) 8 T — AP UM 25 s 2 W s e Rt R, B
PR E

B2, T MR A B R IR PR R SRR R R A R BN, B RTERYT BiE AR
M, WAEGATT 23R RIVER . MR- AE R 29 S5 . AEXT A B, B T SR AT
BRA FZNRIT S B S . EREHIET ST, DR AR — R0 B RE RIE 245 .
PRI, Qo] N7 3 R HR AR 2 VA B B PO R Ik 25 e, IR AR S 2 2L G =
B Lo

1.1 FERERR =

JIR IR A2 A MLA () S 350 43 2H 2 A K A LE 5 R A B TR J PR T 2R 43 R L g AR
AR . 20 AT LASK, IR IZET N 1 B NS AR i R AR o R B R L

111 MR LE IR PRI E R A

iR ot 1 N SR A B 1) B P DA A R E 2R L 8 A 2R AN AR 6 T = K 2 B R B = AN
T, XA R E I PRI R o R

(1) mwstE

e B B R AE AR . #Egeit, At AR 4E 100,000 AH, HiA 100-350 AAE T T
et o it SR MR A IR M AR . BART R, 2957 TROA SuE K
TR, (ERETHEAZ RS, T RHES . BT HEaIRERZR, fFR
AN, MIER ST BT R AR TR AL A LRI .

(2) = RIRFERE IR 50 A

R E N B A B I RR 2, s i A5, 2R 2 MR R R s . A AENIE £
(1) 2012 4, SE[E f bR 74 &5 NSt 1638910 1, HAistitA 577190 61, M 4=
B, 7£ 1990 % 2000 S H4EE], AERREAE R A LAE TG K 74 2290, Jf HAE 5%
()RR R 2 R o S LA 4141 (World Health Organization, WHO) £ 2000 4E i, 2020
SRR AR (R AOW B BOR A B 2000 T, BSOAARRMEBEAL PARB L —. FHAk, i
JE )RR SR . ZEWM. ke IS MR RE K, AEERNIIT RS
A, MEDAEAT 2 1 A TSI A

(3) Ji NATE B 1) 28T B

e e SR P % I R 7 B SRR VR T AR AR R o 9 A S R R 2R,
R ELH 350 5 NASZIXFHATAKE, V5 22 e g ASAE g S s A R 2. 7
1998 4FEREAT 1) —T00%F 255 44 iR ER AR R AR 0, MR B TR HE B2 . B RHLAEAN
1 BAL A =77 T 14550 I T 1R AP,

DRI, FEIE IR a7 77 BN, a2 oG NIV AR 3R, IRAEIE B0 N B AR 7% T &
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ININIGIT T RS EHENAER T IR EHIL T R A G (quality adjusted life
years, QALYS) ZEVPMRIT R INTE R, BOA T IMIRIRTT 2T I FLH i R0, MF
A8 SR N AR AT ZE B DG N AR TS TR ARk, 2 DUAAR IR R 5o o 26 35 I &2 1) 2l

1. 1.2 Mg i N 7E 8 1 AR

U SR UL b — T HEE (1) B8 (1)1 AR R IS AN R OS2 gl , 8- AR 10 Ff g 1 P 7 S
PR AT AORR PR A S5 S5 AT I IRE o IR 1 P8 7 R P 2 BEAE T 5 2 2RI HL A e LYVR T
(1R[] 124 o

(1) BIRZFERHLH]

FENT T HAEZ, MIRAE R X2 WSRH EE, MRdii A28 A K.
6 B384 A RT JC 2 A A1) () = AN AR T 15 A M () R i O (HRAE X R R TR R 2 5
A 2 WRE I T e ] — M A S @ AT s MR A B V2 B, SRR A
FIE A P BUBFE FEAN S AR A

W AR Z R ALEI B T R — A “ AR, T4 (Cancer Stem Cells) 1)
KIVEIESL 71X — . HR¥E Reya Tannishtha Z5Ef0kiE, MRosgE s T TA AL, FiiE
4411 i O] B R T 4R, ARSI 5 00 B T A TR T R T 4 AN R 4 B 1 R
WA, R, PUAERT TR A R EHLEI AT R R R X LU oKL — £, T
ARG AR ”, NRTHEETE 2 PR LA .

(2) XMELLRTT

e (ML &2 2 2 AR N TE TR PR v T X LLYA T IR A DU+ 2 4R 0T, ARG JE wis
AT IR EBUR A BIRE] TR E R E s pul Mg ot s E B, AR 1971 i
o T EZEEEZE (National Cancer Act), THRIE MBS E, (HU2 35 RUER, s ia
Jrant TR AT AR YT . BIFR . BETIESE LRI F B, FRIBCA 26T
HEZN B (AR B HAAAEE NI S ZE . MEZER R MELARTE IRF 2

BT FOR IR (I RARE 5 R PN FE S 4, I ORI A6 Y7 IR, AR A S e (1) 607 24
YIsaIT FROE BN T AR s ks, A EENRE L.

1.2 MERRTT AR % Biass

R B i AR . m R N AR TE TR SRR B RIG R S, AR 2R
ML, TEVRIT A A SRS . RS, AT ass 7 ®iar R, BREFAR
YT, POEBRIZYIGYT 7 RNEE S HRNS . G, SR1S S L B R e YT U7
%, TREMIRIRTT IPUIR B BRI 21697 (1 R e i A2 AN aT b [

1.2. 1 MR ryGa 7 DR

IR TR IT IUIRF — AN PRt 2 “&7, XESEWERE, Hh_MBRTH L
PR 2, HIRRRFERA N 69T 7 £ 40&E 2 . Hanahan Douglas %571 2000 4F 25 1 ife
RS KIER 6 Rtz (Six Hallmarks), 73l ARFEEIGHE(E 5. OMAEKIMHIER . B
MR, BT TR, 28I HIURGA K4, XA TE 2011
SERAN TSNP T, BN R AERTRE B A B, AT 5 g,
AT, TR S 2 2R IIHLE R T VRTT T RIBCR AN, BRI LSRR T LR ST T R .
PR, 7 MR vaTT 7 R, SEIETRIETT FB, B I Ma YT T BUOE i i 2H 5is H
BN T R

IRTVA T F B IR A SUEER, BRAEAIFE Wt “ 47 mukas Rk B — e LEFRR T
CEER BRI, B MR R IR .
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1. 2.2 BER)YETT AR T BE TR 259

B AT HOHE S A T4 E R 22K Ehrlich Pual 2 1) “ #3573 ” (magic bullet) fj#)
ARSI R AR R A e M RN R R 4 B AR, IAEFR SRR R 0 R A
Wt AR m A T . Bar, BARRERRZAYE B bus. 13N 124
EE2L P

SR 7 AR, SRS RE BRI Re 5 IR 4 2L TR 4 M )R e A R, B
BREF MR RGO, BUER/N, I HAE— SR MR e T b B TR L, 2
R I B S IR R YR T IR 245400 o

PRI REHUAZIY) R EIRIE, B 1986 58— M7 MR S EUAZ Y FDA HEE i e
Xk, EERECEAH 21 NP ETUAAYIERTTY), EREZIMEEZ R ETUAZ Y b
W, A 200 Z/MEEAVESH BIGR IR HLT, 24047 Roche AH|H Avastin,
Rituximab. Herceptin 5. FICEHUIAZGYIEHE AN TR, 2006 44 BRIE e fE hiik
VB UL F 206 13K T0, HPAZ ERLEH (blockbuster), 1 Rituximab £ 2006 4 [
IR TN 47 123£T0, & T RS Y oy 2 — e,

PRI, BTFob 39 3 B o A 0 e 245 7 1 WA SV E LA, o B T RE 257
TR, XM IRIT IR BT —.

1.2.3 BeEHARMERIT IR RERHR 2 —

R Va7 T R G 2 AR Tk T LRI T 25 ZE &, DA I B sg e /E T, (Rt
[E] I e AR VEBE &1k 2297 (Combination Chemotherapy) 191, 7Eid %, & BRAIECS 2520
YERABLEIAS B () U AGTT 25 G AR — S, IXFEANBE v IR IR vl e = AR i 241, 38 DR
TERRZVN RN, AT LEAS BT 20 J i 390 7795 N (R0 52 88

HRWMAS MG HA MO AR/ T B, RN T F—. BRERACEA
AR RAZEZ T RS . B 2N R R 2Nk, a1, £
B AR, KA e ik, X2 n] BEAR B B T 29I 4 B 255K
E2 b 3 HBR AR AL, P R IR L BHIKT 1 JibRs = AR 2 Ve i AT RE ST 250 B R4
i AR R g B A RS, Re RS IS A E A

X 2GR LSRR A7 (Biological Therapy) B 4uEy7v2: (Immunotherapy), ‘&
fITIEBOR 2 12 5 3 e & 257697 0, s Ria T Ik g adh e —.

Zi FRnR, HoaBEYUAE E R G LR, BE KT, RN E T R,
5405258 & O MR R TT A KB TR o DRI, T R SR e B PUAR 259 S % Gk 2
4G FH 25 R BB R 29 AL A A A MR VR T 1 7R R R Ry, BAEEME
X

1.3 AGR2 FEMERR AT P HI1ER

1.3.1 AGR2 (Anterior gradient—-2) HJf&i4\

IS 2 1 (Human anterior gradient-2, HAG-2, AGR2) & — i 25 [ 5 () B s A il
LT AR RETEREEZEMFYIEM, TR S8 IERE RAERY, g S5 A
XK.

AGR2 & 56 1E 1998 4 Kuang W.A57E R A MER R %214 (Estrogen Receptor, ER) A
FLI g 4 B bk, d I B R Ak R B — M AE Y F AR id SR (biomarker) P2, [R] 4 E
Thompson A F1 Weigel J.if 1 73 1A 452 771243 2 4K 1) cDNA (complement DNA) b %231,
b 5 A B AL S AR TCE (K AT BR S 22 1 (Xenopus anterior gradient, XAG-2) [FIJE, Dheg s
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R R B A %, I 4N AGR2. 2000 4, Petek E 253 it 9% Y JR AL 44 S HAR i € T AGR2
(LRI T N Ge i fi i) 7p21.3 7 B P4, ESR ANFEI AGR2 & XAG-2 MY, H25
XAG-2 A2, A AGR2 & R ME NI ZE ML AE . . B, 4%
SEFRAZSY, AT L AGR2 7E NI IE R 4R B ks B ue B A

Zx LT, AGR2 {EIEH L h A Fik, (HAERA i 2 — AT i FE R IA 1 73 WA iR
M. HAYERERRIEL EF MR AK, REMREMER. K5, HEmis2
bR 0 B O 25 MEAH 5 . (R, TERMRAHZN S IE R AL RILEM ZER . SR KER
JEAE KM AEYEThRE Y E T AGR2 1 TG YT #EFR TR AE AT it o

1. 3.2 AGR2 &5t A A=Y ViR

Myung JK.Z57E 2008 4F4RiE 1 ] MALDI-TOF/TOF [ 2 il (MSIMS) ()54}
AGR2 & T T IR0, gt it il 175 ML AL T AGR2 1)— 245 . 2013
£ 3 A, Patel Pryank 25418 7 I HIILIRXT AGR2 2 1 1 i 2 45 K I BB iF 70 SR, AGR2
TE gt A RN AU 5 & A 4T & 450 (Dimeric Thioredoxin Fold Structure) 271,
BUUA a i25E Ca-helix) FIPYAS B HJZ (B-sheet) [UEEK), FESAPREIE K.

AGR2 [ A S MIIREX A, A7 20 NEIEE NIk, 81-84 fi /& AGR2 1E
JNEE Bk B (protein disulfide isomerase, PDI) HITEPERT /51281, 5 4 e FEFR vkt
KTEL o M B S 520, AGR2 [ — A5/ FIRSEAU ) — e shtadi & 77X, AGR2 1—%¢
GERY L IEVEAL L RIS T N WE 11 s, AR, AGR2 EAEA
TR T MBS AL S “CXXS” (H X NMEEEIERR) SIEH I PDI AL “CXXC” Bl
X, F TR B “ CXXS i A7 s B A B mi s i Dh e, (HBR R B & ) e, AGR2
o B 1 3R B P AN 1T 3 B T e T O AL IR 4l B AR K L

1 MEKIPVSAFL LLVALSYTLA |RDTTVKPGAK KDTKDSRPKL PQTLSRGWGD 50
1-20: 43 ¥Hk

a1 B1 az a3

51 QLWTQTYEE ALYKSKTSNK PLMIHHLDE [CPHSIOALKKY FAENKEIQKL 100
81-84: — I REEEHA S

as3s p2 B3 b4

101 AEQLEVLLNLVY] ETTDKHLSP DGQYVPRIMF VDPSLTVRAD ITGRYSNRLY 150

104-111: ReptinZESfis
a4

151 AYEPADTALL LONMKKALKL L [KTEL] 175
172-175: A 2 M B 7 51

B 1-1 AGR2 HI—REEM . RGN RLAITE AL A
(A L7 MR 26 AR — 5K, R I 5 B ST 5 RS AT A5 44

B
N
=il
H
3
=il
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AGR2 1E & i B A% D e ©L 28 EL s b, 4 FH I 70 g ORI 9 # o BT 3R B,
AGR2 7EFLARIEE0 31, i 71 3234 g 901, BB iR vp A R Rk, HERE
FEAIR, Ak AGR2 140 M -t A i SRR IR IERS ., AGR2 J:[A| (1) 3R1k 5 Mg i)
KL i FHRYRRATUE S EERER, AGR2 & [ 32 B AT DU i g 40 i (1) 4
KBTI FEA0, I H 555 IR i i 24 P DG BL 4,

K AGR2 HEW T RENIE 5 7 Sl A 2 P Il . fE20H41, AGR2 1 A—Fh /il &
M, TR SYME R E K C4.4AL2 . DAGL. CD59 &5521k%s 4, kIR anf M. ¢
YHMa N, AGR2 [1IhRE LiEn] Re2 275 & k2 & (aromatic hydrocarbon receptor, AhR) 1)1
181, 52 p53 JEPH ()R IANA, [F]IN AGR2 R 1At 5 5t M B2 (Endoplasmic Reticulum
stress, ER stress) fE#8REMITE IR A E H TR RIS 46, AGR2 M G5 52 %55
WA IS, AR D (cyclin D). MK Z1&-a (Estrogen receptor-o). survivin Z£47, M
T 2 A (i a3k e () AR KA

25 PR, AGR2 AT A7l RIS FAT (et g A KA RS RS PE R B 1, DA
TVRIT B CERERR . R, AGR2 M5 Ti@ B4 LR E 2%, NS MR 2R 0%, Won 7 AGR2
BT REBUA S T AT B 2 A RO B e R M 1k 245 () vT e

1. 3.3 AGR2 HTafEHiIA 18A4

18A4 e A S S AT AL ] AGR2 HIFRIEFE LA, JFIREHMIUET:. 2010 4, ASLK=
(R IEAESEROE T 18A4 (M & %552 B 7 AT 5 IR B R v 11481, AR 75 RN T R 3T ALt
PR ik 25 2H & B3 T A RIS

1.4 hREFHINBENAE

1. 4.1 fhBEEZE (Tamoxifen) HIfEAT

fh B 25 (Tamoxifen) BTN = IRGANE, —BROAMIRER £ 1Y) B Eoky AR 46,
FEAT AR OPEmIEIT . MBS FREMREAE, EIE T K, ST ZHEHR.
ToK I, BRI R ) BB A .

fth B E 25 R AE 1966 41 Richardson Dora 1 5 & U], WA HFRA IC1-46,474, )5
KA TE A AMZLE IFIO, S IR AR RN TR A T R, R TSRS
FUIER R, REAERZER, @ETHE T IERGIT B BRIERIRERE 1971 4F
BEAT, X e A LA s NS T A NIRRT Ak 1977 4, fih 38 25 IE 0 55 [F FDA

(Food and Drug Administration) k7t 7. AXAE =42 J5 1) 1980 4, A5 255 HoAd A7

9IS F 25367 AU ZE IR R T 46 3058, JF4E 1983 4 H Baum Michael & T I PR i35
SE 00, g LB TS 25 s A T IR B AT A T e

1. 4. 2 AR B 25 X6 e 2 o A FH ORIt 0 BRCER:

iy 5 S g — ol B AR ) e 4 A HE U E SZ AU 71T 77 ( Selective Estrogen Receptor
Modulator, SERM), [FIFJfihZLE 35 & —FhFrZy (Prodrug), il HigHARu = ¥——a-5
B Ath 5L 5 AE FLIR A 2 b ke B MERCR 2R TS PR R /E I BY, A S8 3R 4 g A 32 AR 5
CYP 2D6 %52 P FZjl i — AEACHHE B, 4l 1-2 o

TS E IS REVETT IR, RN — S AL AT, G0 MCF-7 41 7 B R A R AR K
WEBCR 256 ORI 2 A, (R T R A M ARG . M B S AR A S MR R 2
e, HEFREE. HTREMEFENETUER, a2 b T MR S 224
ghity, D) T IR A R ARG . JE T DL AL, B SRR H AT T AR A
F k% 2 32 AR B (Estrogen Receptor Positive, ER+) 102 f LIRSS VG TT
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OH

CHy O N CHj
N
HC” "0

Hg R = E 4-FRAEE

(Tamoxifen Citrate) (4-hydroxytamoxifen )

B 1-2 MBS STER GBI TERAEIN - BR MRS

b B 25T MR S AR TR TR AL £ ZE A TR B E G VIR RY DNA &
FCRIAH R BARE A o R T, MBS R A T AL 40 MCF-7 1£ 16-24 /N R ]
A2 ) GO-GL RIRE N, AT 1 AR 200 B 1 43 2403 54 ML B, At B S A
JRE AR ), TS R Al R SRR 4 i, B RN AR R

1. 4. 3 A5 25 5 s 24 1

BB S S PR S A A RAFITR (R MR IR ™= A4 T I 21, XML R
WA S S E R T TIESL . 1981 4F, Nawata H.2535 FH B IG oo B 2 )i g 0k il 1
HAMBEEIT PR MCF-7 40ikk, a4 R27159,

I 96 A P X At B S5 7 AR T 2 VRIS 2 R ik, 2 H ETRIBE AR . BB 2 AR
(&8 R AT RS P AR 251 JR I 22—, Connor Caroline Z57E 2001 4E4RIE 1 PuMEM =

(Antiestrogen) GW5638 2> {25 52 AR A L P~ AR AR Ak, A 0T Ath B8 25 i 245 (1% 7L i s 240
I B S AR A R 56T TR 4 i A A At B 2 I AR R R 5 A At RT DA AR 24 1, 1991 4R
Oshorne C.K.ELHRIE 1l 58 35 U B I BRAR AT 4-¥2 3 il 30 8 25 1) 5 Mg A 2 SR A5 P i 24 12 1)
BLEIBT 5518 % 1) U A B8 2 Uik, HSA AT Lo AR,

(1) 5 R A R ARG T iE

H AW T IS Sl s, 5 s & S5F i 25144 <14 HER-2 (Human Epidermal
Growth Factor Receptor-2) [ Fifi. p53 5Kl )21k BEIFIAH G 1) AKT/mTOR 15 5 @ 2% 15,
| AT A (Protein Kinase A, PKA) ) 305 i 22 & FR i FR L5, & #H 2% (cyclin D1, CCND1)
AT PAKL (p-21-activated Kinase 1) &R RE MG INOISE, Kl ZHEH 172, Hrstka R S7E
2010 “EHRIE T A S SF e B LIS 40 MCF-7 vh AGR2 II3RIE, SR1FINZ51E, #em T
AGR2 5l S8 25 1 24 1A 5162,

EEXT HER-2 2R 1) bR A g 4 i = AR i 241, H 3T LA $E M) HER-2 (1) 5 BT AA
5 At B R I R AT PR BE A iE T ORI, CAEIETIR R IGO0, &%) AKT/mTOR 155
TP AN 2540 M R B R B AR MR R L, CA A HEE B (Gefitinib) S5h3iir
SR ECFH DA vt AR 245 12 () 4 159 641,
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T st 4o Tos0 oy AGR2 ST REHANT & RS E S IR ALY

(2) HIEE A KA NG TiEk
b B 25 1R i 24 VAR 32 B 5 TR A AR KA SIS S R . AR K24k
(growth factor receptor) FIE#EAE F 2 32 BRI TS

1992 4F, Long B.Z5uf & Bl I J 2B K K -7 5% 14 (Epidermal Growth Factor Receptor, EGFR)
() HE) R S 0 5 AR 1R 45 45 i 710 2 Wi ek 9 240 BT At B8 S5 PR BURR PR 881, FLHL I AE 2006 4 F
Riggins R.B.&5E47 1 #h 78, fith 738 2515 F (1 Cas B EFRIA G T c-Src B4 2 BRI
M s PR i, (615 EGFR 1) 845 f/ 4% 2RI IG5E, % T EGFR KA, M
(RITiR Z5 P08, ik S5 3 AU AR K 5244 (Insulin-like Growth Factor, IGFR) [kt 2k tH 1 fi
JEM A K, HFCEH IGFR FHIRPIAR 54t 58 557 I HH (4R & 67 681,

Zr ERNA, MhSEE S SR 25 TR A R H), HALE 25k, AGR2 2 Hoh #
B—ATT, FSHAGSEBRAERETINR, S E5ESNMERZ Y, C8f
Bea 2GR 7Tt 1-3 Fros.

1-3 S E S5 51 KR 25 M I AL AGR2 BAr EMBLA B & Tk
(BRI s BRI 5% IGFR HIFLE], ZREHIARMUEA K EGFR BB, W ERE T
AREAT K HER-2 FUML, A EE /AR AN A% A AU AIRAE M 4 Sk AU AR s #4870 E )

1.5 BRfEiirSthESSFHKANMRIIR

EF A S8 25 BRI 2, Bt oS B TR HER-2 I e FEpiiA. S IGFR
(1 B e B AR AN 5 AR B S5 25 5 S5 8 25 2 R BT TV AR

1.5.1 fhZEEHZF S HER-2 (Human Epidermal Growth Factor Receptor—2)
BT BT B

H T HER-2 SZ AR _F R 75 Ath 538 25 75 5 (1 Ioga i 24 1 oLk o o A, Jlid
FL T PP S 1 R BT HER-2 52 A #8i8_b m] LAV B8 3 (1 241

b
~
=
H
3
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1997 4, Witters L.M.Z5glR3E 790 HER-2 324K 1) B4 70 B4 4D5 A fth 348 25 1 i
T e RE 2 A K A R FH 6T, 4D5 R BEGLAR AR S R A R OAREEETT (Herceptin)
() B Z- 2k B 9T (Trastuzumab). 2004 £, Argiris A 25318 1 i 558 25 528 7T e FH Ae s 1 o
I AR A M AR K PR SR 22 1 IR 4l B As E GO-GL H#AUO), 2005 4F, Wang C.X.
SIS S SRS R AR Y L ARSI 2 ORI AL AT T i — B IS, T
FFEITINE] T HER-2 FiFHI MAPK/IAKT JBH, MGG AT R AR At T- 7L Mo 40 g
BT-474 [IE FH3G5E, 7EAR PN/ BB B2 (1) A At A7 sl /R AR A

1.5.2 fib3EEZF S IGFR (Insulin-like Growth Factor Receptor) F.Tgf%E
BN LNt

Ji IR R Ath B S5 A 24 14 72 AR 5 IGFR A O, HR A X AN AT P AR 25 ) 5 ith 5L
IS RIRIER D>, 4 2005 4E Cohen B.D. A5 4RIE ) CP-751,871 Huyg BEHiiAI, WIX TR 7t
W, AT DLEREILL R A

T 5 UL 2, CP-751,871 & idid LR /N R E2 AR (XenoMouse technology) 3R75 4
Nbidh, AR T RRFEIT S8 AR BUAA A TE /NG S S5 i, Fa7R T S se BE DU 25 (1 A e Ty
o A NNAEIRE, MZE 255 o A Z Y& F 25 AR 7 %A RO A BT
FETH P LA, A, BB T #E1A IGFR (B 5w BEH TR S ML 1 58 4 AN ) i fl 5 5 2
WFITVE . IXFEIR T TS Tl SR A SRR e AT

1. 5.3 AGR2 B pu FEHIARA B 5 Ath B E 25 2H RO Y 0 b e A 1k 2454

I I A B ZF R I 2 AL B T, H BT O 2R LR A8 A A (@ AR 0 At B
H S 29T s iR, AR IRl e BROE AN AS TR, bR 40 Pt A e 4K B AR B404 12 FE B 3R A5
iy 251, FrLA4ks: G AT E S IR R AR A LR, i H, CP-751,871 HugFEhiiAm)
HILULE T (S 5l s SO A R VE R AT

Sy AT B 25 51 S 0 BRI 2 MR ML AGR2 AT B (Wl 1-3 fliz), B
S 251 S AGR2 fER NIRIIALE A L, fE15 5iEi bk AGR2 H5HALRH 7. AL H
TER, XM T AGR2 H. 5w B P A 5 Ath 553 25 2H Bk B iR (e e 2459 1 vl ek

1.6 RARNERE X MIAFRAR

ARG F I FEPUIAR 18A4 FIAGTT 254 Ath B8 25 20 A R0 7 AR e v 1k 128 245 P 245 P 410
1l A A K AR FH RIS A AL AT IO 9T, REREIGIE AGR2 1 A5 i <o fth 25 25 (1
JRPERI R IESE 5T, 18A4 HALZH SRR G is F B FH 1 2E — R 51 AGR2 S ik 554
I, RAEZERE L.

AU T B A BEDUAR 18A4 5B ZF R 0 R A K B A FH AR G 1 24
HEEEHLH] . BT N AR B BRI K AL e R LA 18A4, IE B MK H alifb A
PR, SPURIIIREE . SRR ST, ST 18A4 MAD IR E bt I8 x) op
B AN SKOV-3 AL A MCF-7 RS S25s, AR /KT- [ B 18A4 55 th 358 25 Bk
Yot 8 4 A K PRS2 5 7 265 BR A AU L, 38 3 9 Qg i 5 AR St 4 R B PR A D 5 B 18A4
5 fth B3 25 I FH 6t LR 4 i MCF-7 [0 400 Pt S P sz

AR A0 18A4 I S8 S5 1 F 7= A (B iR £ A mT Be LI OB 9T, 3RAS
18A4 S5 LEATT 25"k I 2H R PR T B e A 326 25 ) 20 & BR80T AIt FE 40080
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AGR2 5 52 BEHUIREX & fth 52 & 3545 B BB Y K<

BIE MR5ERE

2.1 WM R

2. 1.1 Atk

18A4  JRATTAM  (CRE MR

MCF7 Chuman breast adenocarcinoma cell line) A\ FLEEE4NM (A SZ96 % R1F)
SKOV3  (human ovarian carcinoma cell line) A BP0 R (A SZIARAE)
2.1.2 FEUI/ A

AR BOHL (Sigma, EED 1-14 #Y

AR E 0L (Techcomp, &#k) CT-15RT A

RAEIR KB (Rl —ERH AR AR, L) DK-8D A

S HTRF (Mettler Toledo, Hit:) AL104-1C %Y

VKA (B S—AX#8T, Jbnd) DYY-7C &Y

W EREIR (AbmN—Ags), dbsD

% hfelFFR1C (Thermo scientific, &)

Dispensable 10ml Polypropylene Column (Thermo Scientific, 3£ )

0.2um. 0.45um JEf% (Sartorius Stedim Biotech, &[E)

HFHWTIES (L ERSARAR, B

CO, 17748 (Heal Force, i) HF151UV #Y

B8 B4t (OLYMPUS, HA)

HLE 2% (Thermo Scientific, £

ZIEMWAE (Thermo Scientific, EHE)

6 FLEGFEMR . 10mm BEFR1L, 96 fLIGFRIR ( BigENEAMBHEARA R, i
W4 (BD FACS Calibun A%, 3£[E) EPICS A

TR ACRE S 55 IR R A At A sl e %)

2. 1.3 FERH

DMEM ¥53#% (Gibco Life Technology, )

A4 % (Biowest, V)

HHERIEAGH AERZREERFEERAR, Jb5)

R ERREREEREARAH, LD

WAk (EAEREAFIARAR, B

Protein G Agarose (Thermo Scientific, %)

Binding buffer (Thermo Scientific, 3%[E)

Elution buffer (Thermo Scientific, %)

VU3 2, i TEMED (Jbni S BEAMEARFIRAF, Jb5D

PageRuler Prestained Protein Ladder (Thermo Scientific, [, 37 %d it )
HEE (iRl A AR AR, bl

A EEEEH S 1L BSA (Geneview, 3 [FE)D

Goat anti-mouse 1gG (BREMEY), LifE)

ECL EY) A T B (BRRMAEY), L)

D-76 BBk CREMHL IR GARAR, KED

%9 7T 3t 39 I



NI s o Toxs s AGR2 8 55 BB PR A LS SRR BARI A K

Btk (R BEA S HRAR, RKiED

BugBuster & 2K (Novagen, 4 [E)

MBP #:#4 %} (New England Biolabs, #<[E)

MTT (IR REEERHEHR AR, 650

MR 2T R TR &4, BHAD

TR CEE CEATHEL THR AR, 1L75)

T HIEEAN (Sanland-chem International, JE[7)

Pl Jeth 22 il (P BRI ZH 1 L A X I 36

2. 1.4 L)

BALB/c /)N g A8 K5 24 22 B s s i oL AR A, ARSI 5 A IR

2.2 iR AE

2.2.1 ByEHUA 18A4 %

BALB/c /NI VESHR A (2B 2 E R AR, B, AN 10%%r
A4 17 (Biowest, 7 [E D ) DMEM 15373 (High glucose Dulbecco's Modified Eagle Medium,
Gibco Life Technology, E[E) ¥ KE53% 18A4 2253 4NHE, BALB/C /MRS TE 5 18A4 Z%
RN, KN, WEEVNRIERER RS, A58, RIS, BEK N RRELL

WAERE K G, SEEME & 2GR 250001 (Techcomp, 735D 7E 4 &, 4000g &0 5 734t
ATV BINE K N =05, EIENARNT, TR AIERI R E (e, RN ETiE, B
W ZIEWRRIN E & 18A4 BT BEHURRIIEK, B R /NRLARTHL Sml Zifi . IE/KT-20 FERAF

2.2.2 BTTREGUR 18A4 (AL

BT EDIR 18A4 R SR O 1L 34T 24k

¥ 7K 0.45um FUJENE (Sartorius Stedim Biotech, #EE) HHATILUE, FREI .
%} Protein G Agarose #4 8} (Thermo Scientific, £E) HEHATHIAE, BZELEE G, H PBS ¥
2 3, B 1ml ADERE AR AL ISR AIAE (Dispensable 10ml Polypropylene Column, Thermo
Scientific, &),

FHSEARE A BHMAFR 5 £/ Binding buffer (Thermo Scientific, ZEE) “F#iAkrR . HH
¥ id yE 5 fIIE/K S binding buffer #AFREL 1:1 A . “FET5E UG T LRE, AR R
FEh5e4sd 4 )5, I 5ml Elution buffer (Thermo Scientific, S5E) Wi, SEWE =Tk
. Mg, FH 10 ARFRH Elution buffer FEAAEA4, B 5 &R K Binding buffer et #1,
B 1%SEANTE 4 FEIRAT . T D2 G250 Kl 5 & e i v b 28 ik B e s I A
BNFENTE QLR REEREARAR, baD), 76 PBS 4 FEENTII R, WAL S 1) s v b
Pk 18A4 # IBAFE 200uL AFR /365, T-20 FEQRAT .

2. 2.3 GuBLEIVEN 2 /) SRE KNS 18A4 Hiik s Stk

BRI PR g 1.5mm FIBEEAR R, FHAGR 3% 2% 8 ) [ AR bk B8 b, 76 P BRI AR TR]
NK, R EEE A, SiE S EK, BUK 5.25ml, Separating buffer 3.75ml, 30% Page
Mix 6ml, #1455 12%H) 7> B I, B 10% AP 80uL Al TEMED (b 5t & [ A= M H R A R
AF, AEED 20uL, FESTERIESE S RIS R 2 (8], N AR R i K,
SR B IR o oy B IREEE fa, BlK, WSS B IRFEfE, JHGECE YR, BUK Sml,
30% Page Mix 1ml, Staking buffer 2ml, Ht 10% AP 80uL 1 TEMED 20uL, i35 #87E %]
JE LRI R 8], Il fa, 46N 15 SLIIRL T, S Rrilkde IR e o

SRR, SRS, a5/ RIE/KH PBS BEFEMRE 16 £, 32 fif. 64 fif.
128 f#%. 256 i 512 ffr. 1024 {5, 18A4 L5/ PBS Fikt 2 ff5. 4 f%. 8 fi. 16 ff, 27N

% 10 1 3k 39 7
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N5 2 — R loading buffer, 7EHIVEIR KGN (—EHEHARAR, L) 495 &
KIS 43%h, BRI 5E RRE T 25

B 2 AR 4%, TE FLIKAE AR N N & & 1>eunning buffer, {7k _EFRE, B> 7 Marker 4 1.5uL
Ah, HAFES _EREEIA 20ul. 1 5L 8% T & Marker (PageRuler Prestained Protein Ladder,
Thermo Scientific, SEE, SZFgsufili&), 2-8 FFL K NG 1)/ RAEK R 16 £
32 fi5. 64 fi5. 128 fif. 256 fif. 512 fi5. 1024 fi%, 9-13 SILA AKX AN 18A4 L1 JF AN
B2 5. 4f%. 815, 16 f%. HFEERUE, SZRIAHAIKIX DYY-7C & (5428, db5D
BEAT HLIK, R4 LR 80V, 4 BRI HL K 120V

7E FL Pk A TR i £ PVDF (polyvinylidene difluoride, ZBAWE M) M, BIRAE R KN,
FEIEMMASTES EHM, AR (Rt GG R A, i) 1885, H Blotting
Buffer fEL AR (AL/N—AXE%) , dbmd) EE#, HZ PVDF ALK,

HIKGE A G, BUR 2 B AL, B4 B A PVDF JI5FH S-v[8 52, 50 LT I 400 %,
[i] 5E R4 F 18 I . 7E Blotting buffer H A 20% 1) FFEE (Ll et i FIE R AR, L,
FaaEF B A, 300mA #7540 5.

R, BCE M TNET Z2mRic & 5% A iiai, Hr s, WA Y
ESZIBURLa

S HECHE PVDF I, A TNET 2Pt L2495, H 5%I1) BSA (Geneview, EEH) ¥
V%R 1:10000 Y ELBITC & 31, PiikikF] Goat anti-mouse 19G (BEREMEY, i), fERE
PEIR B =R E 1 /0, B TNET 22009t 3 i, & 10 208

% HX 400uL ) ECL JEY) A FIEH) B (BXBHEY), EBilg) RMREE, BB IR,
fE X tigiEa bEEfE, RIMERE TR, BGHE 3-10 728, RRnE 3 708, &
SIS TE] 3 435 RN D-76 B M CRETIHA RBER 5 HR AR, RE), EHBHN
PRI RS RN A AR AR, KED, KA NREA R .

2.2.4 HTIEHUIR 18A4 IR B E

2.2.4.1 FHEHil G250 1%

% T LW G250 FZETR/KIE AR LE L1 R AR .. FCEWRE N 2mg/ml [f] BSA &
W, BREERRE N 2 5. 445, 8 f%. 16 f5. 32 1%, 7 1ml H E W= HE G250 H A 5uL (14
W () BSA TR RFIAE 2 1A o IR 281K, B 200l ] 22 Thfigf#hriX Micro plate Reader450

(Thermo scientific, Z&[E) 7£ 595nm AbWll e ROGEE, DA 22 E RS IO G EE A AL TR,
BSA ik BEONMEALFRIE I, G175 2IFRHERTZE.

HY SuL 44k Jm 6 B e e A 18A4, TN Iml 25 D= iE G250, FHZ/KIE A A
TR, B0 200pL FH 2 ZhaelF#-{¢ Micro plate Reader450 ( Thermo scientific, 3&[# ) 7£ 595nm
bW E WROGRE , ek 2 E0 RS PR BEAR AN IULG M 26 7 RE v, 15 24D 18A4 (MUK EE o

2.2.4.2 SDS-PAGE %

HXIE] PR Ay 1.5mm (3 It B,  FHAGR 2% % ) i [ e A F vk 48 b, 78 B e 3 Al 1) n
NIK, WA BB 784 SR E 2 B, BUK 5ml, Separating buffer 3.75ml, 30% Page Mix
6.25ml, #1455 13%H) 7> B IR IE W, HX 10% AP 80uL Al TEMED 20uL, FHVES 28R 5] 55T
BN PRI AR 2 18], VEN—PARFR G ik, S50 20 B e o 75 B It [El g, 151K,
My BT 5, JTURRC B ik4Efie, UK 5ml, 30% Page Mix 1ml, Staking buffer 2ml,
HY 10% AP 80uL Al TEMED 20uL, F7F 4 239515 L R PR AR 2 18], il s, 4
AN 15 LR T, S Rr 4 I it [

LR R, HISFES, B 2mg/ml ) BSA %A PBS 5 FE A B IC & i 1.5mg/ml.
img/ml. 0.5mg/ml. 0.25mg/ml. 0.125mg/ml. 0.0625mg/ml FI¥EE, 4liik )5 M4 18A4 Hi
RAE A A PBS BB 2 1. 4 1%, 2 sl NI 2 — AR loading buffer, 7E L #AE IR K G B8
o 95 FEAKIR AR 5 23, B SE BORE Sl 4

W4 A5 5, 7E FRLUK A Th i @& & 1>eunning buffer, #K 7k _EAE, B2y 78 Marker 7y 1.5uL
Ab, HRFEM AR 15uL. 1 5585 T & Marker, 2-9 5L K IR BE /2 2mg/ml.
1.5mg/ml. 1mg/ml. 0.5mg/ml. 0.25mg/ml. 0.125mg/ml. 0.0625mg/ml f¥] BSA hxE i,

011 T 3L 39 T
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10-12 SFLA3 KR SR BE ) 18A4 HUAR SR FIRRE 2 f%. 4 15, 12-14 S IR IRAK
WK 18A4 PURIERIFGRE 2 5. 4%, LAESERUG, SCRIR BykAGIT VK, IR
HLE 80V, 73 B IKK H & 120V

HLPk 4 R 5, LR e R250 et 5 43, et )5 5 K e miE, 15 A
it B RAE i R IR B it . B s ilia . AR 45 3

2.2.5 BATTREPUAR 18A4 HIRMEA S i 2

2.2.5.1 P& AGR2-MBP it & 25 [ ) il £ Fn 4tifk,

I AGR2-MBP I HE A TR (S8 =& R 1-2pL, EUK BN 50-100uL 52 24
Hfd DH-5a. H, UK I 30 434, 42 FE#OKME 90 #5, K | 2-3 434, i\ LB K74k 450uL, 37°C .
150 #E/y PEPRBE 3% 60 405, A4 BEBORARE 5 100pg/ml (R 75 5 &= 1B Ie i 3 5P
I7TCHE LT 12-16 /D).

WP, nTREE R A G R TE T, SR — ke, SMASHE TS S
F LB #5375E 100ml H, 37°C. 150 /0 #RREE 7R 12 /bt B 10ml il T S A& 5 &
ZF M) LB K574k 1000ml Hr, 37°C. 150 #4153 FEIRKGF7 2 /NS A Ay, Ml AE 550nm AL
W FEE A 0.5-1.0 £ 4.

TN IPTG #H7T K&EFE S, {f IPTG &Rk E A 100mmol, 37°C. 150 /43 FERKEFE 4 /)
o BU Iml WAL, KB 4°C, 50009 B0 30 04 BU Aml _EIEWEERE, HAF
Zo BRI 10mIPBS EEEW, AFHEEH, FMH 10mIPBS Myt &0, & IHFdil.
BN 5P 4°C, 50009 &0 30 738h. FEHUPBS, 43Ik, FREMFAETI R E. H
BB 1.5-2 {41 BugBuster 2K 2B (Novagen, fE[E) mEEME, AiEHER LR
4 30 7B E B, SO BT VR R A B SRR

¥ MBP #:44%} (New England Biolabs, [ kb5, A AFHMAH, A 54
FRH Purification Buffer ~F4, HI 20 b& R4 ffH, AR H W . B 10 /&8 Purification Buffer
BeJ5, M 5ml [ Purification Buffer with Maltose i, 1mI/& WSS . F 5 &K
Purification Buffer with Maltose FF/EFET. I 0.5%8 EANATR 4 FELRAT

Vel b, & AR R R BT ESTE PBS W 4 FEIEMNT 12 /N5 AT LASr 25 7E-20 JEORAT
WEEMERS, % 18A4 PUARIIIR B E 2% S =i G250 V235 1E

2.2.5.2 JEFE4 1% ELISA V%

¥ AGR2-MBP 25 [ B0 0 A B 22 2R T Sug/ml, 10 Ji FH /40 TR B s R A 2.5pg/ml
1.25pg/ml. 0.625ug/ml I . BEFLIIA 100pL EL4EX TS E ) AGR2-MBP 4,
4 FES R

WH¥witAsE 2, H PBS-T ¥ 33, £l 200uL, FHE 3 70480, AT EIMAMKE N 5%
(1) BSA 13, Bl 200uL, 4 FEbi. Ik BE@ A%, H PBS-T ¥ 3 i, #&FfL 200uL,
il 3 438, T JETE 4 BEORAE A

BAFIAE S (18A4 Z& 224N LB A IR K 4tk () 18A4 Hifk) £ 0.5%BSA HUikHike
A 1:10.1:100 £ 1:10000000 6 BE R J5 » I DUFAS [F19 B2 i A4k (ol 4, 5L 200pL,
F C4 57K 1: 100 FRAE BRI R, ] 18A4 22588 A0 I VE N BHPE X IR, FH SRR
BEAE N AN IR 4 B .

W H B RAFE 2, H PBS-T ¥t 3 i, 4L 200uL, il 3 734, T 5 A 0.5%F]
BSA V4% 1:10000 f EL BT B A — 40, AEFL 100ul, 37 EREE 1 /8. K Rk
%, FIPBS-T ¥ 3, 454l 200uL, ik 3 70-8h. MABEHR A, BEAHE B % 80uL, T 37
JE SR8 15 4B, e N 50uL 1) 2mol IRERERZ b e o FHEEFR{TE 450nm Abise%L .

i ab 5% Beatty ID S5 3 (R e 4+ ELISA J5743, F GraphPad Prism 5 #4711

8012 T3t 39 T



NS suancra o Toxe iy AGR2 88 SEIE A (B & 55 5 35 BB AR A0

AR
B n—-1
2(NAb'— Ab)

WIEA 2-1, n NEHE AGR2-MBP & HREEAHZ M54, Ab Fl Ab i KRG FE AN
/IO BE ()T BT LI PTARIR S o X PR 6 AN SRAIH B Kay FRIGE S Ko BCPIIME
J B B it (RSB R0 ) 4

2.2.5.3 3o ELISA ¥%

¥ AGR2-MBP & (A F B R B 2 2GR FE 3ug/ml, BEFLIN 100uL, 4 FFid. kH
BiiATE %, I PBS-T ¥ 3, A4l 200uL, 4 3 4. AT RIMAIKE N 5%(1 BSA
B, AL 200uL, 4 IR IRERARFE L, FH PBS-T ¥k 3, HFfL 200uL, Hik 3
oy, TR

¥ AGR2-MBP & FIMBEZ 1uM BIIREE, T 5 B0 FERRE 7-9 NKFE, 5 0.1ug/ml 1¥] 18A4
PUAIEIRAARIEL L1 R E)E, 4 ERNER .

W NG IR I B 281 AGR2-MBP [+, L 0.1ug/ml [£) 18A4 Fiid A A
PEXTIR, PO BRIE 9 AN IR, 4590 100pL, 4 k. kEEBkF 2, H PBS-T ¥k
3, BfL200uL, FiE 3 8. TR 0.5%1 BSA %4« 1:10000 i kA fc &
M —Pt, BFL100uL, 37 FEIFE 1 /M. K LiRWEATE X, FH PBS-T ¥t 3 i, &fL 200uL,
il 3 05, NSO A, RO B % 80ul, T 37 EEM 15 708, &JEHIA 50uL 1
2mol IRERIRZ¢ 1 B B ARXAE 450nm Kb 324

A EE R GraphPad Prism 5, 82525 X G, TS b IR B8 -5 FH X HE i
FAE A, PARCECE A AL FR, BB AR B R AR E I, B RIS 358 4 PE R W
FAMZ, AR, 15 EECE RORE, BIRTfh S SER

2.2.6 MTT JEMGIBATEBEPUIA 18A4 S5t 58 5B A 5o b 4 . MCF—7 Al
SKOV-3 A=K 52

2.2.6. 1 SZIG A B8 25 R A i) 2%

3 RF (Mettler Toledo, i) #ERAFREL 0.0567g MR Ml 5525 (R uttb i Ll
MRS, HAD, 7 15ml B0 iEET 10ml ok 28 CRadimE THIRAR, 7T
750, ININE 50 FEAEMh B8 25 e YRR, FrocEVafR)G, H 0.2um [JENE (Sartorius Stedim
Biotech, #[ED HATIHIE, /A=A, WA 10mM fhEEE 557, T-20 BELRAT

2.2.6.2 MIT 2546

SKOV-3 41 i85 773 N 10%:8 2 4 L3 (1) DMEM #5375, MCF-7 4 a1y 35 77 5Lk
T AR, EFEMANLIKE N 0.1 UMl 4R E bR SRR AR AT,
50 PR RIS 1% M EH-FRREAW LR BEEREARA R, 50D,

MCF-7 21 i Fl SKOV-3 2 A F AHRL R4 i 355 72 W A% AR 75 = A K, & l-EDTA
HAL, TR N 5X10% -5 X 10* /ml, HZ &4 (Thermo Scientific, &)
F 96 fLiRk ( LigENEAEMRIE R AR, L), Bl 200ul. ALY SIS 0.

F 37°C. 5%CO2 ¥ FRFa R 7% 24 h J5, 37 B AR &L A A A, 43 3 AR IAE & -
2 BRI B TEXT I, Ah 32825 RN 1uM. 3uM. 5uM. 7uM. 10uM. 20uM. 30uM.
40pM. 50puM. 60puM. 70uM. 80puM. 90uM. 100pM), FATEFEHIIK 18A4 (K Spg/ml.
10pg/ml. 15pg/ml. & 20pg/ml), B HAH (1pM. 3uM. 5uM A 3L E 354350 5 Spg/ml. 10pg/ml.
20ug/ml (R TEREDIAR 18A4 KA, &AM 5 A TATFL. BEAL 200pl A

(2-D

% 13 7 3k 39 W
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48h J5 , FHZ B FLIN IR E g 5mg/ml () MTT 3R (b &k RHEA TR A A,
JE50) 20ul. 4% 37 JEWNE 4 /NS, IR 96 SR B AL EG WK, RFLEIIN 3
IZHA (Sanland-chem International, J&E[7) 150ul LLAMEITIE. =i & 05 h )5, MG
FEIR B4R 10 43k, DA HIE AN ZS XTI, FBEEARACTE 490 nm. 570nm K Rl %
FLIITR A

H GraphPad Prism 5 4bFE¥#, &FANEdE 22 o0 G HCP M, tHE ez, HZ
FEA T 22 03 W % 82 - 2HL R) 1Y) 22 Sk

2.2.7 BTIREPUAR 18A4 FIMBEE B 25 25458 XA F 525

NTHE R REDUA 18A4 FIARLEE &SR BB /= A i, R S B 2k

(Isobole method) XHCH 7= A48 22 PRSI EAT 552, XM ik 2 i - TP B 24
VI EAE R, ) RN 290 F = AR AN RRSE IR 04l - B 04 781,

I MTT V58 1 18A4 A ZE 25 Bpbfs FHGHT- MCF-7 2 i i) A= K SR, 3RAG-41
1l 30902 Hf Az A B (1 R o 245 47 AR

A FERE R 18A4 Aih B E I BEF A IEAS 50, FRH RERE 75 MCF-7 il 2k K40
il 30% LA FHR FE 1) 18A4 A BEE 25 G A A . s e H A 2R

AR AP, R LR B Rk DLAE AP 2 ) B 7 AR 30% AR KA R E,  FRAF AR
EE o DUt B3 25 AR TR 52 B AR A AT, DL 18AG FRIFH XS IR L A A bR, B GraphPad Prism5
EE, FREEA SN E, Sx+y= 1IMERIE, EEL LTS NETER AR

D, (EEL N RN RER CHZE XM,

2. 2.8 it 2041 M AR I B v B AR 18A4 55 A B E S5 e A G L IR e 41
MCF=7 1) 24 H i) S0 ) s

MCF-7 4 i A 25 g i A0 10% 387 A 24 LI 1Y DMEM 35 37 B 1 A AR AR 20 04 K

(B 240, ¥oEIE 6 FUi (LIgENMEAEMBHEARAR, i), 514 300000 4
Y, fE 5 E — B 24 /NI, 4RI KR 80%ii, Hoh & 1%# A4 L& ) DMEM
BRoRdE, (A “IIERET BI50UK 24 /N, ARG R4

FEb A G, # E&AZ900 DMEM £5773E, X2, 18A4 40 (20pg/mb). fih %L
EIFH 3uM) . BEAFHZG4H (20pg/ml () 18A4 5 3uM HIABBEERZFHERT ), 43 HIAE I 4H i 6.
12 18. 24 /NS EE A i

WAL MBI, BB AL 40, NI A DMEM £ 37 oK 40 42 S e B i, Usc 24
M2 15 ml B.0%, 1F 4 FEKIE 1000 X g B0 5 min WEELNHE. FF 1iF, H 10 ml PBS ¥4
MO, Bk 2 I35 PR

IINZ) 1 =TIk EHUA T PBS, B, I 9ml FA M 75% B [E e, W82, 18
UK EWEE 4 /NPEL 4 B

4 FEAIGIE 1000 X g &0 5 min AR, 7 B35, I 15 ml 1XPBS ek BB, 4
FEAIER 1000X g 250 5 min WM, FE Eik.

i 400uL 243K FE 50ug/ml PI et 2k (B4R PO B2 1o AR X % ), 2218 9F
o ERAIMDTIE, 37 BERDGH IR YL 30 /0Bl BlJE AT 4 BESUKIE . BEAFIR. Yethse
FRAE 24 H 58 B A A A RS .

RE AT A P R R A AT 5T R IR SR A R P AR (SR IR
Bt A ) A 3D

HE b3 AE FH Modfit for Mac V3.0 #4708, W E T TE 0 Ar A A i, H shfs i 4xisa
i GO-G1 #A. S HH. G2-M HARELA, XFEb %20 GO-GL HHf A1k

8 14 50 3% 39 W
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2.3 RENG

AREEEFNE TR LR, 3B RS FEARG. SEIG AL (1 B
T

TERF T B sa LR 18AL I & T VEFIVEURAE B, 4R T S od DAk 18A4 1] 4%
afith 71k, @i Western Blot (177 20E B /N BRBE K alidb mik BE B LR LA, M@ T
—UEFR bR FH LR B vr BE LR 18A4 T EARAE, AIRIE. RUMEA 1%, WE 18A4 [k
FEMEH T 2% 25 G250 vA M1 SDS-PAGE 2, & 18A4 R LM JIRH T JE7 4k
ELISA iEFI5a 4+ ELISA 7%,

TEWF T BT R HA 18A4 S5t 5L SR BE X IR 4 AR A VE T L, A4 T F MITT 305
B FH 24 0] 7L Mo 4 0. MICF-7 1 5 S50 41 L SKOV-3 A=K RIS IR (1 7 v, 3 FH 45 0 IR 402
G HT PR R 2 28 S o

FEWFFE B e B AR 18A4 5 i 5 25k A4 g AR K R mT e bl b, A28 T4 A
Y e ARG I T T3 FH 246 MCF-7 230 i J) 300 P 5 10 £ 7 955

% 15 7 4k 39 W
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BT GRS

3.1 BATEPEHI{R 18A4 BUSKE FIR W EFF

3. 1.1 ZifbfE s reBEduik 18A4 HIIKRSE

3. 1. 1.1 R G250 ¥4

IR AR R B 1) BSA BEAT OB BEMRE, R1F T 595nm YK T 107%5 5 B iE G250 £
T2 O R R G B 5 R R P e R ORRUE R 2R, 10 3-1 T

0.25 7 y = 0.1009x — 0.0107
0.2 - R? = 0.9936
% 0.15 -
201 m I
= — L&k
m 0.05 -
O' rfrrrrrrrrrr
0. 05 4 0.5 1 1.5 2 2.5

BSAWRE (mg/m1)

B 3-1 % L HEiE G250 KX ROLEE 55 AR EKIR R KPR E T 28

i A EHE ST G, 198 RIS N 5 S i G250 AR RO S B K
FERAMINRHER TSR, WA 3-1 Pon, H y ACRHX T2 B IO, x
REE AR

y =0.1009x —-0.0107 (31)

A3 3-1 19T 200 0.9936, o EERRE (VIR 3 BT, b 3UnT BT SEBnf i (1 2R
FHRE 5

PIE 3% S 52 i G250 #2AH [R5 vA NG M 2640 Ja (1 e DA 18A4 (%5 735l
N E2RNE3) MIRIGRE, A FRRUE, RO AN 2 30 3-1 tHEEAS BX M H 5
BEDLVR 18A4 HOIREE, PIARHE dh BIAR X IR ' BEA AR BBt ik 3-1 Fror

R 3-1 PRSI REDS 18A4 FIIRE

FF i FU PR 18A4 E2 Hv TR 18A4 E3
AEXT IR G R 0.146 0. 046
PR E (mg/mD 1.56 0. 36

% 16 11 3k 39 7



AGR2 5 52 BEHUIREX & fth 52 & 3545 B BB Y K<

ST LA R, R G250 VA1 L L RE PR 18A4 VR 4339 1.56mg/m
A10.36mg/ml, Zlifb)E (e bk 18A4 B R IIIREE,  BERE T L 1A Py M s it i) 75 22

3.1. 1.2 SDS-PAGE ¥:

i SDS-PAGE 75085 7 ANFIMKE I BSA FIP4y B v FEHUR 18A4 FEM: (454 BN
E2 1 E3), #ETH Ll R250 Jeth )5 (45 Ranl& 3-2 fir.

BSA (mg/ml) 18A4HAE2  18A4HAES

M 2 15 1 075 05 025012500625 [E¥% 1/2 114 JE¥E 1/2 1/4

170

95
72

55
43

| PRI

347
26

17 -
’10

& 3-2 FH SDS-PAGE At B o ik 18A4 HIIRFE

BSA [{)7; &%)y 66KDa, 18A4 FuwfEHiiAHEE K 7; T &4y 50KDa, BN 771 &
2974 25KDa, [l 3-2 &2k A B AT A T .

Ry 18A4 [N IUE ERERIREE, WA, WoR T Protein G Aifblk X THE
KA AR, IRAT T Al R Y R v P A

HIEES E2 MEEEE4L TS Img/ml BSA 2 IR EEAIALL, T E4E Sk E A B &R
=5 =, AT LUME B T DU 18A4 RN E2 HIKEEZN 1.5mg/ml, 1200 2% B =i G250
AR IR

H RS E3 B AE 21 IR BEE 0.125mg/ml 1 0.25mg/ml BSA 25717 FIIR B 22 1], B DLAY
MR TEREfAR 18A4 FE T E3 HIIRZ VLN 0.25-0.45mg/ml, 2% D5 G250 v 15T E3
IRFEEAEVE R Z N o

SHTUA 45, SDS-PAGE V:REMS /R e FEHTiA 18A4 M HEEE. B T2 E
T, [F s AL S 1 B T R R 18A4 (A, Al 18A4 HUAAI R E 5% D iy
=5 G250 VLML

ARIPELE IR R, AT CAB AU iR, &2 D G250 VA —Fith 78,

3. 1.2 F/NRIEAGHAT e Aifh e 315 30 =ik 1Pk

T HRER NN SRR K A Sk 5 B A A8 4 M 55 5 P Al AL B e BE SR 18AA TE 3RS
PR S FROATE, A IR PRI 0 S s P PR 18A4 23&E LIRS, AT
7 Western Blot #&ll, &5H a0l 3-3 fiow.

Ml 3-3 AL B, 18A4 [ E 45> 1 EAE 50KDa i, 4551 & 25kDa fff
T, MBS, [F, /] Goat anti-mouse 19G 14 41, GEAINIZE] 18A4 ()
BERRBERI ST, W 18A4 2 — N RIERIPLAK.

5017 B 3k 39 I
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XERALY

Y SHANGHA IAO TONG UNVESITY AGR2 B e FEHLIABA & i R & FH I I ARR R £ K

/b BB KA LAY 18A4 FATEM ML T 1844

M 1716 1/32 1/64 11128 17256 1/512 1/1024 1 12 144 18

B 3-3 M/NRRBEAK 4l 184 BEIRB T IR HiE

AT 3-3 I IR, B INA AR AN IS IR R 1 18A4 R 5 /N R IE K
ALK 18A4 Fi B 128 5 (1 AR S IR EA 24 AN R/ halifb i) 18A4 Rk 256 i
JEA T B 4, (A2 SR A LB ) 18A4 Rkt 4 £ J5 Kl 7 B B AR I 467

DAL &5 BR$55300 B M/ BROBE K S AR S RE % FR15 B sl A2 1 e e FE PR

3. 1.3 HTEREPUAR 18A4 RSB 1)

3.1.3. 1 5REIREMPLRESE G 6E)1——3E5E G+ % ELISA £

T4 ELISA VR R T A FIR B Bk 5 40 [FIR BE I B 45 & 10 R

( ) - 5
a 3+ -+ 25
- 125
5 - 0625
o
n
-3
Pa
o
1-
"0.00003 0.003 003 03 3 30 300
AR LS th B 184k R E (M g/L)
(b) - 5
34 4 25
- 125
- -+ 0625
o
wn
-
(=]
o
1..
o..

13 13 130 1300 13000 130000 1300000
MBS K G4 B9 18A4F LK K BE (ug/L)

B 3-4 JEFESE ELISA v:0 5 S v FEHiAA 18A4 MIRWSER /7
(a) ZATYmIE Figdh 18A4 BIRWEA 17, (b) M/NERIE/KH4ifbit) 18A4 HIE M SEF1 1y
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o

K 3-4 () P22« 28 e Eis i 18A4 IAETE 4% ELISA 4558, K 3-4 (b)
JIT 7 B /S SRR K 44k 1) 18A4 I EETE 41 ELISA 25 5, X IX 5 # 1R SR A Jidk AT Ll
B, TTLAE H Protein G AN Aifb X T 5 sg BEHTAR R WL AN T 52

K 3-4 () P22« 28R EisE i 18A4 IOETE 4% ELISA 4558, K 3-4 (b)
JIT 7 B /N BRAE K 4BiAk 1) 18A4 I EETE 41 ELISA 25 5, X IX 5 3 1R SR A Jidk AT Ll
B, TTLLE H Protein G AN Aifbx] T B sd BEH TR R WL AN T 52

ME 3-4 (@) TRIGEEMT, EaAN 2-1 TR, 2R s 18A4 %
WEFIJ18 8.76 X 10°L/mol. I 3-4 (b) W RS HT, 2E AN 2-1 A TIHE, WA
/K rh 4401 18A4 IR ASEAN /)2 8.38 X 107L/mol ..

I HTIX B RIS [F R IE 1 18AG LUK F WS 7 (178 4k,, T B /S SRR ZK HH BT Protein
G s aifh ) T 5 sa TR 18A4 R VISERI 12 R, MK s aifb e Bk m)
FMSEA T T FE T 25100 £, (HILRELE—MPifk 108-10°L/mol [13EF J1a A .«

HTFPURERM IR R, PURSPURIER D SHURN Y F i A IE L, MRgEK 4l
16 18A4 1) 512 IR AR FRIHe JIRe i 1t A2 5 A R AN 75 adE— 20 SRR T 91

JEFEGHPE ELISA VENURIR T AN RIVR FE I e BB 5 O 28 ] 5 i 1Y) [RI VA BE R SR 1 4
HRET, W TR T [RIR FE R S e B i S A R BE IR I 45 A re 71, 1075 2t
54 ELISA VEREAL

3.1.3.2 H5AFEKREUR 4 AR /1——36 4+ ELTSA ¥4

SEAE ELISA 2 BonAH [FVR FE BT R E AR SR B h 5 A RR M BTR 45 A 1RE ) .

Cres
- N
1

binding%

Ll
oON B~ O ®
——

antibody after

-10 -9 -8 -7 -6 -5
log competing antigen (M)

]
—_
—

3-5 T4tk ELISA yuill e e ik 1804 FIRMSER 1

T35 R, AT LAAS BIFE AR IR B R, B 0 R BT AR 18AA RE 8 15 A W] IR B 11
AGR2-MBP #iJ5i 4G, I8R5 & i P 5k E 428 10°Mol .

FR 4 5 v FE B R 18 A4 T SDS-PAGE 45 2R, H 5 4% 73+ 5 50K Da, #2455 7 & N25KDa,
By BT R A S LR SRR R R BRI R, 18AAY S F & 150K Da. F] LA
0 5 H R B A R I EE 1.5 X 10 7g/ml

LU, SRS ELISA VRIS I B v FE PR 18AA R R MSE I 77 791.017 X 108L/mol.

% 19 71 3k 39 7



AGR2 5 52 BEHUIREX & fth 52 & 3545 B BB Y K<

3.2 BmfEfik 18M SR E S5 E A AIHI B AR E K

3.2.1 FLARIEYRAE MCF-7 X 18A4 FlAth 35 25 #5y ik
I MTT 050 18A4 Fh 25 25 B B T LA 40 i MCF-7 A K ftsg i, siigh
K 3-6 i, HHE 3-6 (a) NAFRIKEMMMZEE S0 MCF-7 A Kitszm, Kl 3-6
(b) NANFEIREE R 18A4 Xt MCF-7 4 A= fI 5200

100+
(a)
. 80+
S
% 60+
=
E 404
e
(@)
20+
0 0 10 2.0 30 40
(b) Tamoxifen (uM)

growth rate(%)
3

0 1.0 2.0 3.0
18A4 (pg/mli)

3-6 MhIFEE I 18A4 L 48 /N X P AR 4 Bl MCF-7 AE K 2
(a) RNAWEADZE TN MCF-7 AE KA, (b)) ANEVKEE 18A4 X MCF-7 A=K ()54

ST 3-6 (a) 1 MCF-7 4ifu AR K H 70 3, S E3FPEH 48 /MG, i 25k
FEA 3uM i, MCF-7 FIAK 43 R AR 70.2%, AF]T 1Cs0; fBEEIFIRE AN 10uM
i, MCF-7 IAEK E 0 FAXRE) 51.7%, X AMNKE CAAEEEBRGIRE 1Cso Fii; st
HIFURE N 20uM i, MCF-7 FIAE K T 20 R AN R 15.04%, T A FE O Ath 35 25 6 MCF-7
Y1 M 1) A A TSR A o X el IR R A S E S FLIRE MCF-7 41 i B A s |
TER, X5 MCF-7 412 M A2 AR B PE, 0 fth 55 5 25 BUBR B ME ORI & 10

Sy HTEl 3-6 (b) i MCF-7 4l AR K H 703, e fEdiik 18A4 fEH 48 /N 5, 24 18A4
(I E 9 10pg/ml B, MCF-7 FAE K H 23 2 X IR 73.3%, #2001 1ICs0; 24 18A4 TIIRIE N
25ug/ml i, MCF-7 {4 K 1 20 R XTIE ) 45.3%, 1231 1Cso, A S50 AV K 30 s FE /Y 18A4
X MCF-7 HAE KA . X Ee 4 5 BoR 18A4 X AL IR LI MCF-7 B —E R AG1EH
X5 MCF-7 4ifls F 5% AGR2 ik, IHX} 18A4 2 HURMI I FZMI & 1

gx LRk, FLIREANH MCF-7 X 5 FEPTiA 18A4 FIAh 2L SR 25 BURK

5 20 7T 3% 39 W



{f‘ ﬂr} w x> A )
NG/ suont o Toso oy AGR? 3 SEREL (AT & b 55 25 35 BN AR AO2E K

3.2.2 18A4 5B S5k FH AE At 52 S5 RQUAR BE N 185 56T MCF—7 A= K411

K 3-6 Fion 45 B3en Tt — D 7T 18A4 St S8 5B MA@k B . [R5 2%
TEIRFE N 10puM BFIAF] ICso, 18A4 FEMKE N 25ug/ml BHIAF] ICso, i NHITF FTIX B9 Fh 25 Bk
FH B PRI BE A B N IR B LU 75 TR (R 24 350l e ip — R 29 i 2 s s i, i 5.5
P EREIER .

FR 4 18AA FAth B8 25 B X MCF-7 2 o A8 K 520 [ S50 2 , 1 e 1 Ath 258 25 A1 18A4
TERCHI 6 @GR BEVE R, 7RO B P8 LN IR BE AT PR 25 I F IR SRy, 5 B R R 2
VX MCF-7 4l 2B K /E AT LU, S5 5R Wi 3-7 B

3 control

* @ 18A4 5ug/ml

E3 18A4 10ug/mi

* Im 18A4 20ug/mi

100 1

S &0 T ]

£ H T T Eeln T
o nun [ i
o 60 _ £
1 T |k
g 40 i
> :
E 20
0 i

ramoxifen Oy Tamoxifen 1uN Tamoxifen 3uN Tlamoxifen 5uN

3-7 HTREHIR 1804 S5MZEEZFBFXT MCF-7 4HfAE K AR
AT H =5, BEMER (%) AP<0.05

BB SRR EE Dy IuM N, 0 R ZH B PR A At 255 25 I MCF-7 4l AR K 4 % 5 83.1%.
PR, & 555 10pg/ml 1) 18A4 BRI, MCF-7 i AEK H %N 63.4%; 5
20pug/ml 1) 18A4 BXAIIS, MCF-7 404K B 403 47.3%, DL BN H 20 5 00 HEZH 1)
ARKESEHFREEZER (P<0.05),

il BB SR EE Dy 3uM IR, R R ZH B PR A At B 25 I MCF-7 ZE AR 40 % 70.2%.
BCRHZ T, {UE 3255 20ug/ml 1) 18A4 BT, MCF-7 4i8 4% N 55.3%, SXfig
HEK A FAEEEER (P<0.05),

i BB SR EE D SuM N, G R ZH B PR A At 25 25 I MCF-7 2l AR K 4 %9 66.8%.
B4, A58 255 5 Spg/ml. 10pg/ml. 20ug/ml Y 18A4 BX IR, MCF-7 A=K H 4
For 58 69.8%. 70.5%A1 59.9%, SXHERABKABELEER (P>0.05).

LR Y MTE 3-7 R R Z R 4 A b, A 1M A 2 E 25 5 10pg/ml. 20pg/ml f 18A4
I A% 3uM [t SE# 25 5 20pg/mll 1) 18A4 L I =AM & 5 X A B E % 5 .78 18A4
WAL, G0 Spg/ml B, HUARAR G250 L EALSEE IS A RS, W1 5pM B, il

8 21 B0 3% 39 W



AGR2 5 52 BEHUIREX & fth 52 & 3545 B BB Y K<

SIS 2RO IR, R T I A KR SRR L I A P 24 8 5 0 IR 4 . MCF-7
AEKANHI AR

DRI, BB ) 24 080 o FrbRg 4 . MCF-7 1 A Kb 1 ) 2 5 i B8 55 PRV P A 6
fl B85 5 B T BTk 18A4 T H RENS 7 fh 558 27 R B I 4 3 6) MCF-7 4 2= K g 1)
EH.

3. 2.3 18A4 FIMfth BLE 2%t MCE-7 [ A=K 4MkIAE B 1% A 58 X 54

TR 2 TR AEAE ORI, SRS BT 7 18A4 5t 555 S5 Bk F X
MCF-7 A= K30 e i 2 75 52 SCREML

L] 3-6 45 R, fhBEE SRR 30%ZHILIVR L Y 3uM, BT HE iR 18A4 1 30%
R VR B A 10ug/ml, BAIX AN B ghmof, 18 ol ek 795 e 24 f 4 P B AT IE 58 S,
BE A 0% Bk, Wk 3-8 k.

2.0
1.8+
1.64
1.4+
1.2+
10\ ®
0.84
0.64
0.44
0.24

OO I I I I A I I I I 1
00020406081012141618 20

Fraction of Tamoxifen IC30

Fraction of 18A4 mab IC30

3-8 &KL R BT S 1844 XF MCF-7 KA KINHI1E A G X W
(FHHBEL A x+y=1)

O 3-8 FHIILE R, BT ANHARE x+y =1 NEL EUSN, HAMAAHTER
FKHELM T, SESMEKLENIRE, RITEEL I A NS BUER CRAA3EXEemD,
TEEL MR EER RS, a] LU H W .

fh ¥ 255 18A4 Xt MCF-7 4R A= K AR F G 22 XM . X 45 R 5 th 2535 5
18A4 1EZ5 ML LA R I H LA

3.2.4 YN EEANH SKOV-3 X 18A4 Al B 25 A Bk

I MTT 7T 18A4 Al S 25 SR 6T R S 40 il SKOV-3 AR K2, SLin 4
P 3-9 fizn, HAE 3-9 () AR Hfth 5 250 SKOV-3 gifinE K rggm, B 3-9

(b)) NANFEKREE R 18A4 X SKOV-3 4Hig 4= K [ 52

% 22 T 3k 39 W



AGR2 5 52 BEHUIREX & fth 52 & 3545 B BB Y K<

150+
(a)
~—
\O
=)
©
S
e
d—
% 50+
S
o
0 10 20 30 40 50 60 70 80 90 100
Tamoxifen (uM)
(b) 1501
)
S
O 100+
o
@
S
=
E
2 504
S
()]}
0 r r J
0 10 20 30
18A4 (ug/ml)

B 3-9 fhZE IS 1844 BAFT 48 /N B SR 4H . SKOV-3 A=K IR
(@) ANFERFEEANSLEZ5XT SKOV-3 K 52m; (b)) ANFEWKE 18A4 X SKOV-3 A4 K520

AT 3-9 (a) 1 SKOV-3 4t A K H 0%, &35 EH 48 /NG, MfthBidss
W HIN LluM. 3uM. 5uM i, SKOV-3 [AEK 1 43 45l Xt &) 100.8%. 104.6%-
109.9%, HJFERIX =AM FEE ISR BE T SKOV-3 4l J LT TR A B8 SRRy 10uM I,
SKOV-3 A 3 2 Nt R 1) 89.9%, o/ th S S5 - Uh 7= A2 2438 Ah 258 73R D 50uM
i, SKOV-3 (A 73 Z %t A1) 53.88%, #21T 1Cso; B ik P (WA BE 254 SKOV-3 4
PR A KA T SR A o X el BRI H A S 2R R A B SR A SKOV-3 AR, (A
AU MCF-7 4 g £ KA 5. ixsesh F 5 SKOV-3 21 g M R 2 BT, (E x5
H IS AT 2 O 1 R A A 1

Ml 3-9 (b)  SKOV-3 i A K H 70 %, HonfEdiis 18A4 1EH 48 /MG, 4
18A4 [ JE Y Bug/ml 5, SKOV-3 A K H 73 3 R IK) 99.1%: 24 18A4 1K JE N 10pg/ml
I, SKOV-3 4K 70 F X ) 94.6%; 4 18A4 [IKFEN 15pg/ml i, SKOV-3 4K
B FNNIRN 96.1%; 24 18A4 [FIKFE N 20pg/iml B, SKOV-3 AR K 43 F At FE
104.3%; 4 18A4 KA 25ug/ml I, SKOV-3 4K 20 R N IE ) 94.4%., Xk iR
7R 18A4 X BN i SKOV-3 [AKAMHI RO ES, X5 SKOV-3 4ifili A Fik AGR2 )i &
WA .

g bpnA, DA SKOV-3 X B yi FEHTAR 18A4 FIAh 5CE I3 By ANBBURK .
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3.2.5 18A4 EAth B8 S5k P AE A 5 8 25 e v BE IR 1S 56T SKOV-3 AR KA

HRYE 18A4 FIAhBLE 25 F X SKOV-3 4i A= K2 (1) s 36 B, w1 7EXT SKOV-3
PRI R M 2R, B 1pM. 3uM. 5pM IR EEAT PR 25 E (S5, B REAREILRE
RISt R 200 2 K B ) S BB P 245 0 ) B FH R b 25405 SKOV-3 4l A= K g 4 FH ik
AT, g5 3-10 FiR

3 control

B3 18A4 5ug/mi
£3 18A4 10pg/ml
D 18A4 20ug/mi

150 % *
*

S *
% 100 -I.- ' -
o C M O e
2 = -
=
E
5 50F
3

ramoxifen OuV Tlamoxifen 1uN Tamoxifen 3uN Tamoxifen 5uN

&l 3-10 HyafEdiiE 1804 SAhFEE IFBRRIXT SKOV-3 4 fa A=K 52 M
AT n=5, EEMNER (*) ~NP<0.05

S SRR EE DN 1uM B, o) 8 2H BB R At 25 25 i SKOV-3 4H i A= 1 43 %4 100.8%.
BT, 382550 55 Spg/ml. 10pg/ml. 20pg/ml ) 18A4 BEHI N, SKOV-3 4 fi A
K EH %5058 97.3%. 95.7%. 88.2%, VL L=ABHA ST BAMEK T R LEEE
BEMZER (P>0.05).

SRR FE DN 3uM I, Xof B 4H BB R At B 25 i SKOV-3 4 i A=K 1 43 % 104.6%.
B, 3B 255 10ug/ml i 18A4 BEFIR, SKOV-3 dilffiAE K% 4 80.7%; 5 20ug/ml
ff) 18A4 FXFHINF, SKOV-3 4iifiud: K%y 82.3%, LA AN A S5 B K H 0% H
BEMER (P<0.05),

S R FE DN SuM I, o) B 4H BB R At B 25 i SKOV-3 4 i A=K 1 43 %4 109.9%.
BEFHZH T, 382550 75 Spg/ml. 10pg/ml. 20pg/ml ) 18A4 B, SKOV-3 4K
I3 E5Y 0N 84.8%. 75.5%F 77.9%, SXIIRMAIAEEMZER (P<0.05),

AT 3-10 I AN BRI LA, A 3uM At 2 E 25 5 10ug/ml. 20pg/ml f 18A4
156 T DA K2 BuM . At 55825 5 Spg/ml. 10pg/ml. 20pg/ml f 18A4 B FH Y TN 4 & 5 6 R 4
EEREZES .

FEMSEE ZF R B RARET, a0 1pM B, BCA 255 38 SKOV-3 4t it A= K i i 4 FH sl
AR, PR TECA 2538 0E%t SKOV-3 A KAt St 528 25 ik B 0, fhEiE it 5
FASE BEPUMAR 18AG I RERS 7E At S5 25 =y ¥R BE I 3 5 X SKOV-3 4 g A= K il /B F
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3.3 BREIn{A 18A4 1E5R b = E 33T MCF-7 A B HAFRH1EA

MR ] 3-7 R Sae g AL, e 18A4 A 5 25 R AN MCF-7 24 i A= A A0 i) 19 e S #H
IR EEEAT E— 20090, Bl 18A4 RJE N 20ug/ml, AhZE#E 254 E N 3uM.

LI 5E 7 BeA FHZG 4 = /NI a) S0 T MCF-7 4B B0 8 145, BIERT 12 /Nik. 18 /)
I AT 24 /N .

YEF 12 /N iy 2 i Asorar il &5 R an B 3-11 o

&
M pip co-G1
o Dip G2-M
Dip S
Control 3%
o
]
o ot
00 0
Channels{FL2A)
B
M pip co-G1

Dip G2-M

M pip co-G1

LE%—
18A4 3
R
a1
- M pip co-G1
Dip G2-M
. Dip S
Tamoxifen 3 P
+18A4 e

) =
Channels f1L2-A)

A 3-11 fEF 12 /NET 40 B AR Bl 45 51
(18A4 K[y 20pg/ml, th 582594 5 A 3uM)

T
1m

60
FSCH FL2-A

YEFH 12 /B, MCF-7 4Hi0 A 3 A i 3-12 Fiizs o

% 25 7 3k 39 W
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o Bl GO-G1%
Q-
O] S%

o ] ] = G2-M%
S 2
o —
o
o e
o
—
£ &1
’ %

o - T |E T |_||

Control Tamoxifen 18A4 famoxifen+18A¢

& 3-12 fEF 12 /Nef MCF-7 ZH i) A A
YEFS 18 /NS (3t 2R B ORI 45 R a0 3-13 Bl

] M Dpip Go-G1
& »I B pip G2-m

Dip S
] l \
2] oy

Control £

S50-H
PR PP VA W

=0 1D H
Chammels fFL2.A)

M pip co-G1

I

Tamoxifen

Number

S5CH
P PPN W P

B pip Go-G1
B pip g2-m
Dip S

=304
ST VIS VI W i

B pip Go-G1

Tamoxifen A
+18A4 =y

S50-H
PR P, VAP W i

B 313 fEF 18 R AR I
(18A4 K JE Y 20pg/ml, th 582594 5 A 3uM)

5 26 7T 3% 39 W
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YEF 18 /N, MCF-7 4H A0 3 A i 3-14 B o

o
(Te}

40

% in 10000 cells
20

Control

Tamoxifen

Tamoxifen
+18A4

Number

Bl GO-G1%
O s%
] _ = G2-M%
Conltrol Tamoxifen 18:A4 Famolxifen+18Az

& 3-14 fEF 18 /Nif MCF-7 ZH i) A 1
YEF 24 /NS (38 R4 B ORI 465 R A0 3-15 B

L=}
M pip Go-G1 =
Dip G2-M ]
Dip S =]
T ]
o]
23
T 1 D_-
=
a
M pip Go-G1 .
Dip G2-M -
Dip S - ]
Y- 4
=
En
o
a2l
B pip co-G1
B pip g2-m =S
Dip S - ]
1
o]
En
T T T 1 D_-
Ll A ED =
Chammcts #L2-A)
B pip Go-G1
B pip g2-m
Dip S

E 1]

(1]
FSC-H

-1}

FLZAW
PR P T N

FL2-wY FLZ-¥
PR WRPRP  TOP WD

PR L U N

FLZW
oo e P

& 3-15 YEF 24 /BT AHBAX AR U 45 51
(18A4 K JE Y 20pg/ml, th 582594 5 A 3uM)

5§27 i
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YEF 24 /B, MCF-7 4H R0 30 A i 3-16 B o

Q.
[{e]

% in 10000 cells
20

B

=0 (1

;

Bl GO0-G1%
CJ s%
=8 G2-M%

Control

Tamoxifen 18A4

& 3-16 YEFH 24 /N MCF-7 4 i) & 30940 A

famoxifen+18A¢

ZEE BT = AN TE] 55 MCF-7 40 i 8 #A e i) GO-G1 v Eefsl, il 3-17 s

60

G0-G1 %

20
1

@l Control

CJ Tamoxifen

B3 18A4

I Tamoxifen+18A4

12h

18h

24h

Time after treatment

3-17 HrafEPiE 1804 SAh I E BRI BN T MCF-7 404 GO-G1 B LAl

SNTE 3-17 s, 7EAER 12 /b S, XTRRZHTY GO-GL # (5 49.31%, MBI ES
N4 50.57%, HLH 18A4 /0% 43.49%, KA 2T GO-GL S N % 54.5%, b o Hfth
TLESFIN T 3.9%; TEVEF 18 /NI JE, XTHRZLIY GO-G1 A 7 33.72%, . FAth 2L 2548
%2 52.76%, H.H 18A4 i/ %2 40.81%, XA FHZIT GO-G1 Mg N % 59.52%, b i fth 5< &
IEHINT 6.76%; fEVEF 24 /NI, %R 4L 1K) GO-G1 3 7 39.8%, F Fi il 508 2548 i &= 49.4%,
B 18A4 i/ 37.88%, A IZGI GO-G1 HAMGINZ 54.53%, b B I fth 5 258N 1

5.13%.

9% 28 W 3t 39 ;M



D SHANGHALIAD ToNG UV AGR2 £ SERE L ARIER & eS8 35 B BT B 2 K

g LT, FEBEDUA 18A4 BRI N 5 20k LR A A MCF-7 11 48 it & 35 BEL s
FIER, 380 GO-GL MAMI L] . X PPt snfE 5 FHZ IR IR 5%, ISEIG 45 /A,
TEAEF 18 /NI JE GO-GL AR ik 2wy, 1EFH 24 /NS EE FriaR, XA S5 s &2
XF MCF-7 48 i J&] A ) BV R F ARABL . SR s P BT 18A4 B At 35 E 2560 T MCF-7 2 i J 3
(R % A e A FH 2540 MCF-7 ZH i AE K25 B 2Ll 2 — .

3.4 KB

AT R BN T AT FL 1) 45 AR X e 25 B W AT

TER TR 18A4 [ % . A R FURAE B, AREROR T H % S iE G250 14
SE BT IR 18A4 MR, I SDS-PAGE VEBHT T 56IF, [A)A ii B Ba 5 (4 ik 18A4 A
A RS B Western Blot b4t T M/ RIS ZK HR 446 T4 5 220 T 4 it 13 R i ik
MR EE, YIS /N BRI K 2l A BE RS B0 =R BE RO PiAA s FAESE 4+ PERISE 4+ 1% ELISA
BIGE T 18A4 IR MR 1

1 18A4 5 Ah B ZF R MR 40 B AR K (R e b, AT R T 166 FH 2450 L M s 44
MCF-7 F151 S 4t SKOV-3 A K HIHIE A, HAER S E SRR EE . SN
P 263200 W B 0 FE P AA 18A4 S BEE 250 MCF-7 AE K i/ V%A 28 SR

1E 18A4 L5 fth 5 25156 FH H0 ) g 26 K ) vl REZG B2 ML b, AR oR T i A 4n i 4
ARAEFH 24 5 AS [F) (1 ) 18] ARG MCF-7 4 P B A8 4k, 00 7 B s BE AR 18A4 BEIY 5 Ath
BLE IR MCF-7 411 GO-G1 HAMIBHRE A, H s B 5 4 A B )45 %

g LTk, ATEIEIS RS R LSS AN W o B B, AR AGR2 FRL I FET
PTG A S5 S5 R A PR AR K R, IR R B HLIEEAT T A BRI AR RE

5029 JU 3% 39 W
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LM it

4.1 BEEHK 18M R EIERETE

TG FC 1 S I e BB 18A4 I & aifb A FRAE, 253t S8 =i 7T 1%
ST BT TR 18A4 R RS

HL U 18A4 ENTETEIIGIT R e Bk, CEF AR N BT, Wiks
RPN T 4iiHfd CD3 BT, 2010 FFERRIP) (HEZGH) Wk TR HPIA T 4 CD3 R
PO R AR RS “FEARTOR . “HiliE . “Kre 7 “ARAFIB B A RO A A
LI, Hop RS R UEAREN M, BRI E . R BT AS E A R
ankr g S5 LI, B vE BEBLR 18A4 7E N RRIE/KAEAL IS, ARG T 5, nTRAS % “ iR
BT TN R AR

TS HBIAN T 288 CD3 B du “ ik ” B0 F FEA R A& 2. PHAE SFH AL
afifg . /NERUERER DNA SRR SSAAIIH . AR EEMHIIREZE. Lowry 4. XL
ARNRIESE; SRS R YL, AiE 3 20R A SDS-PAGE A 8URAH (v

DU 18A4 MR TR A SO £ W SRS CRAISE) BRI,
2R EARLL, AT b, A RESEZ AL

ARG EECRAE DR G250 7%, RULT Lowry ¥, REFEMRIREERIE L FIllH
EAGE, HRANEA M FBERMEE k. REWSCH Lowry y1800 4k, &HT
WI5E 1-10mg HIE EWREE: BT IASETUA S, ILIKE ZIEAE A 5o A IR A
ME o

AR T SDS-PAGE VEIGAIE T 18AA WREEII e 45 L, RIS 0 7 2l , 1R 24 g it
SEHIE T VAL, FTLAEERALE “CAiRE” TR, R SR B T R i, U
Bk H

SRR EAEES FHBUN T 41 CD3 RURPTHY “RR/KAS E” TR, ASChfE
FAESES 1 ELISA WllE T R KANAiAL 5 BT RRSEFI /), ReRe i B A4 T B =0
SRR, S T AR AER

PR 18A4 MRS e, 0F PHAE. 8. /NS 58 DNA ¥ %0 H
R R FINA, PHAEEEF K PH tHllE, 55 Sl 5 LR £E45 G SDS-PAGE (1) — 4k
HLVK AT S0, /N B A DINA B B U m] DR RE S 4k 51 it 5 & PCR il o

I RERUA 18A4 BIR EARES [FIZRZAM LU AN 4-1 o

R 4-1 BTETE 1804 KR EARES FRGYH LB

i H oy BEDLA 18A4 FESTHPIA T 4188 CD3 Ui
BEPKE 2 D= G250 14 Lowry 2. X4 IR i3
afi g SDS-PAGE 7. Western Blot SDS-PAGE 7%, HPLC
TR T k3541 ELISA. 354+ ELISA Kk
PH{E. S K I HHRE
/INERE B DNA BREE P SLIN 7€ PCR

% 30 m 3k 39 W
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AGR2 5 52 BEHUIREX & fth 52 & 3545 B BB Y K<

g5 bRk, BITREDUIR 18A4 [T EARE HE5EE, AL T EENEARE
ARRE . FOMSRAJEEDN g, Hrp R kR, BTN PH E. S A /J\m
P HETR DNA 5 B S5 I i B b SE N =5

4.2 18M 5 EEIFaVEXAHNFI T B AR A K

MR 3 =5 3.2 AT iR () SR B 25 SRANAH OG0 A, S saBEiig 18A4 5 th 358 25 (1 Bk
FH REBE A M M ) A, RIS AR B HH AR JLANRR R

4.2.1 gHMEk e

MR TEREPTIAR 18A4 554t B S5 I FH X Fir g 240 it A= K 52 Ml 1 S 56 25 SR 2B, R 2590 Bk

REME ) L e 4 i, MCF-7 O SLJs 4l il SKOV-3 4l A=K, (B IX Fhdn i /E &
MBI

—J7TH, FHIAE P 1 20 B st B PR AR EILAE R 4 2 T S AR () R IKSF o ANBIT 7% FH B R
Tl B 2R 250 MR S AR PR VR IR, IR PRE Tl 55 53 X)X L2 i P A K R A AT — 5 O 0l
YER . an SR mERER SZ AR T IR 4B B, IX M e A T RekSS, R R AR M
WA, HASZ AR B R IE AKX 2 U2 2] 7/ER, W Arpino Grazia 58 7£ 2005
SERARIE T 2l AR PR L (progesterone receptor negative, PR-negative) X T2 %2
A7 9 P 40 2L e A P A At e S5 i 25 A P o i U781, g 24 i 3 10 52 A 1 R 7K1 1 22
B EITIE A, (HRWIRS] TECE TR 2

S5 —J7 1L, A FH A 2 P gk A3 et A LCE A PR T T 25 i v o B ASE S TR 2 A
FEPER IR A, KT S E 2R UM E AN, R 25 FH = 26 I 25 ik B AN [
SKOV-3 4 g %} Tt 5L E 2R i 25 ME s ZE LE MCF-7 5, IXFREL R AR A FH 24 I AR HE oK o
SEREE R RN, MR LuM I 5 18A4 B XT MCF-7 2 it e 7= A= 100 it 48 Jf A= A (1) 3
RAER; 16T SKOV-3 I 75 2 5uM I A2 A AR AR o PRk, S4B x4y 254
AREUR, TR ZAST MUK FERRAIS,  F v BE BT IR BE U AT DA R e 4%

Zi ERnA, FILERUA 18A4 A S E SRR I, MR R4 B B, BRI AR
SR 29 0 3 TR 52 AR P 3028 /KPR Ath B8 5 AR 245 1 A 4%

4.2.2 IRFEIRFEME

WL RV E— 1SR R R4S T 29 R BUR e . WSEERZE R B, BRG
24 (UM BB R T S SR 0OREE . XS T MCF-7 4108, Bl B i S8 25 25 3850d
R, DLZETRECH S E D X SKOV-3 41fig, HBRKE Ihs & 255 18A4 Bk
R G A 2538

W IEFMEIRTECA A R S A, (S 25 2 EEMZAY), 18A4 2Rk
FLImN 24514 B BT

4.2.3 X FMAK

FAE LR LA R B T 18A4 St S8 25 0058 em, i T R A R EE 635
ESFHHL x+y =11 ET7, Kt 18A4 54t 508 25 1) 245 80058 S ik X 745 R
Ropero S.557E 2004 4E4RIE [ M 2Z Bk #.4T (Trastuzumab, Herceptin) St S SFBH A 1K
A ZE SR MO ARL . A2 XM B 18A4 554t S5 25 B F WA AL 2R BB AR %A 28

o, ANGrEERIER, MW SR T BEIT IR R 2 At .

K 7S5 E 2%, 1A Chou- Talalay/£[8°] PPN IECA F 245 0958 X, de F S s Rl 4k
A BARY, 5 THENRr Rl SRR LA MAAEs G, WX 18A4 53 E 25 1)
SRR S AR N o PR IR IT V2 e A PRI 75 22 00 22 1) B B 2 S B0 0 o

5 31 70 3% 39 W
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4.3 18A4 1855 T fth 525 35 B 40 AR /B HAPEL I PT RE A J9 Bk & F 2531

AT 4 A K B AL

MR 3 =5 3.3 AT TR () SR IG 25 A SC AT, el diiA 18A4 REfg Y iR fh 552
S} B8 240 PR ) 2 e R S BEL A VR B, 390 T GO-GA I EL A, I S BUR TR AR S . 40 A I
WL 1) 485 5 2 FEC £ P 24 400 71 e 200 B A K 1) PT RE 24 B 2 ML 2 —

4.3, 1 2Bt JE] HA BEL v () 3 55 52 AL [E) A 5 14

R4 3.3 K #r, 18A4 St &2 EERH 255 12 /NF. 18 /NN 24 /N =A
i} (8] 21 GO-G1 HAAHXT T S A B E 25 A 30, B3 InrIRE A FiASIE, 78 18 /N4 ffa & 1
BHYHVE IR B, 24 /NN BT R X 5AhZEE 25 % MCF-7 4H i & BA 52 () B[] #H 5 v
SEARBAIR, 22 e 1t d oK ) B A I ) U2 16-18 /NP I9ST,

I PR AH DGR T R A TR HH BB FH 24 PP At S 2502 3 A RIS, ()T 150 B R 2] DI ) 2 B
HHZET MR ES RN EES R —.

4. 3.2 BRA 254 e A=K mT Be A7 AE H AL

A BRI A AR T RE Cyclin D 15 S IBEEA ¢, BT AGR2 5 ZFh 5 Mys 4 K
RS NN 24 1 AH OC I 4 Mo ERL 7 A S2 AR 0%, DL EMLE— @ AN BT 2 RE 18A4 5 fh B 75 Bk
0 ] e 98 40 Y A K ) S B N R

B FH 24 400 ) ek A W REAEAE LA, 30— 20 MK [RIFN R 1 /KT U B B R 24 R L
fil, EARREA KRR K ET L —.

4.4 18A4 S5ithRE FERE BB A EIRE AR = RE

18AA 55l S ZF I FH e 4 st e 4 P 1 2, UL T /6 5 40 i ) A BEL A 38 5 A K
TEZFINLE b, 18A4 5t 38 25 (20 & AR A BE O B B Mg i e 25 1) . 32 24t
X LR O SRR S R S AR BR PR R R, R H A BORBEE B AR O T I i Bk R
Pt (Trastuzumab, Herceptin) Zfif P Ath 528 S5 25V (1A B0k 789732

NTEIEA BbR, EANBRAITIEIE T E M 18A4 N RIEHUARRIES s, PUiRm NIk
—MERWR R . BRT, #HA AGR2 M NVEAL e B UK A ER 70, XA IR
T G R, FE G R BE PR I R R T 1)

4.5 KREINL

ARESTIR TR ICREPUIR 18A4 FTERARIE. 554 5 25 400 b8 f0 A R L, O
XL ZAL G O T R U R R 25 AT SR AT R B af s (REIZG L) 2010 ki =78
W HKESS I BTN T 4 CD3 BB HUT AR HETEAN 1 e bk 18A4 FBTEFRAE, iR
bR . S T 18A4 S B SRR H R AR B LA R SRR R
WRPEEIEFEIE A2 SCREMAAR S 20 o SUTRELY (R I TR AR SC IR 58, JFAR I R RE A 2 A 2 B 2 AL 5
Wi 25 242880, 20 A SUIREL i R R LA ) — A NZGEANMLER B AT, 18A4 S5 SF A5
AR T PUARRIE 25, Ni%Z % M ZERHT (Trastuzumab, Herceptin) %50
TR B E SRR 25, BT NIEAEGE, s R SR, SR T B ST 25 Y
KIETTIA

% 32 7 3 39 W
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FhE it

l

ARURER PR T 28 B R R s RESUA 18A4 I ALLFITE A, e BE BT A
18A4 Ej Aty 558 3B IS fit e 4 B A A AR SR AT BE R 25 B 22U . RS T A0 R 458

IS BRI K i) 6 A aliAb B e B DL 18AG, AHXT T2 M4 LB g, REBIRA
Bk FE AN AL BE I PiAk . {81 Protein G Agarose SEFIAIALKT T BT ML AN T 52 /N o
FITREDUA 18A4 BEUSHFAVEIRN AGR2, JFEATRUFIREM ). HIEDIE 18A4 ()i &
pRiEH e, EAREE, AU FIRAM A I T i AbR e Qi (P E24558) 2010

FR=FRICRI FISE 259, PH (. SR /NBUE BB DNA B Sl I H i 7 @ 3L A58
Y

= °

By IR 18A4 At S8 ST eI R A B R A Ko XA B A s B R
L BRI R S2AR R AE KA O IXAE A IE B R LB s A, T2 BRI 4H
XA S SR 25 (O RE A 5%, SRR AR 25 R B vy, 7S 108 01 P i 75 22 ) Al 5 D30 SR
1o X ANRE R B SR RIS F 25 R N AL, 1T 18A4 & RiT RN Al TS
b5 255 18A4 X IR A I (0 25 R SCRE M/, SR BRI & i A B i & 4tk

WA P 245t bR M P 2B T REAAAE 2 LA . R T REDUIR 18A4 1958 1 i 555 255t
iR 4 R P S RO BRI A P, s BB £ FH 244 B R B 2B R B 2 — . 18A4 S
SYHR AR AR 1Y) GO-GL HASG AN, I RIS [RIAH OGN, Hota S 55 At 5 250 s 4 At
JARIRE B I AR SGIE s 1Al S8 S5 AR IS I 24 v 1) B A

Zi EPTd, 18A4 St 5 SR MK & 25 B Oy B M U R ik 294 15

ARG A7, A7 2 AN A BUR T DAL, FrdfEDTIR 18A4 X5 Ebx
AP ) — Be I IS R ARSI 583 . BT TR 18A4 55t 53 S5 IR0 F A5 A4 A o iR 400 ff A
URZI AN BB, R BGER N R R AT O T . BRE G ROBLEIAN R i (E S ik
LR, NS 0 I O Cyclin D 4R 7 NF, MWEAKFHTR.
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THE COMBINATION OF MONOCLONAL ANTIBODY
TARGETING AGR2 AND TAMOXIFEN INHIBITS
HUMAN CARCINOMA CELL PROLIFERATION

Because of its high mortality, high morbidity and large influence on patients’ living quality,
cancer is one of the most significant diseases threatening human’s health. There are a large number
of complex mechanisms modulating cancer formation and growth in different development stages
of cancer. Although cancer is difficult to cure due to the complex mechanisms, people have
discovered and invented many new strategies of therapy to fight against cancer. Today’s cancer
therapies are huge in quantity and variety. However, these cancer therapies often lack specificity,
which might lead to a lot of side-effects and problems. Acquired drug-resistance of cancer cells is
one of the difficult problems after traditional chemotherapy. As a result, research and development
for cancer therapies solving these problems are of importance.

Monoclonal antibody can specifically recognize its antigen and bind to it with high affinity.
Thus, a therapeutic monoclonal antibody may cause fewer side-effects because of its high
specificity. Combination therapy can aggregate the advantages of several drugs with different
mechanism, which may reduce potential drug-resistance of cancer cells. Therefore, combination
therapy involving monoclonal antibody has been one of the trends in the development of future
cancer treatment strategies.

Tamoxifen is a traditional anti-cancer drug. This chemical drug is a selective estrogen
receptor modulator (SERM). It binds to the estrogen receptor (ER) competitively. That is, it binds
to the estrogen binding site of ER with no activation activity. By this means, Tamoxifen acts as an
antagonist to cut off downstream signal transduction pathway of estrogen receptor and inhibit
cancer cell growth. Unfortunately, some cancer cells may acquire Tamoxifen-resistance after a
period of treatment by elevating several other pathways parallel to ER pathway, such as HER-2
pathway, IGFR pathway. Anterior Gradient-2 (AGR2) is one of the members of Protein Disulfide
Isomerase (PDI) family. It has 175 amino acid residuals in its sequence and 4 alaph-helixes and 4
beta-brands in its secondary structure. The role of AGR2 in cancer progression is becoming
increasingly clear. This protein is over-expressed in several kinds of cancer cells. Over-expression
of AGR2 is closely related to cancer proliferation, metastasis and Tamoxifen-resistance. The
mechanism is still not fully understood, complicated by multiple cancer-related cell signals
potentially connecting with AGR2. The pathways of AGR2 promoting cancer cell proliferation
overlap with that of Tamoxifen-resistance. What’s more, there have been some monoclonal
antibodies combining with Tamoxifen used in breast cancer treatments. These evidences indicate
the possibility of combining monoclonal antibody targeting AGR2 with Tamoxifen to overcome
drug-resistance. 18A4 is a patented monoclonal antibody discovered in our laboratory that targets
AGR?2 using hybridoma technique.

I used several kinds of methods in this research. | tested the concentration of 18A4 with
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Coomassie Brilliant Blue G250, the purity of 18A4 with SDS-PAGE, the apparent affinity of
18A4 with competitive and noncompetitive ELISA. | used Western Blot to compare the
concentration of 18A4 from murine ascites source with the one from hybridoma cell culture
source. | selected MTT assay to measure the influence of combination therapy on cancer cell
proliferation. In MTT assay, | chose two cancer cell lines, human breast cancer cell MCF-7 and
human ovarian cancer cell SKOV-3. Both the two cell lines are ER positive, while only MCF-7 is
AGR2 positive. At the beginning of MTT assay, | treated the cancer cells with 18A4 and
Tamoxifen separately to find an appropriate concentration for combination therapy. Then, | choose
three best concentration of Tamoxifen to combine with 18A4. Finally, | analyzed the result with
Isobone method to observe the cross-talk effect between 18A4 and Tamoxifen. To find the
possible mechanism of combination therapy, | used flow cytometric technique to analyze the cell
cycle percentage after treatments. | collected the cells at 12h, 18h and 24h after treatments. After
dyeing the cells with propidium iodide (PI), | used BD flow cytometry to separate the cells.
Finally, the software ModFit V3.0 analyzed cell cycle percentage of three phases automatically.

With the help of these methods, | achieved several results in this research.

On one hand, some results paved the way for the foundation of the quality criterion for 18A4.
The concentrations of two 18A4 samples were 1.56 mg/ml and 0.36mg/ml respectively. |
confirmed the results by comparing the densities of two 18A4 samples with the ones of standard
BSA on SDS-PAGE gel. The SDS-PAGE results also showed that two 18A4 samples had good
purity after Protein G agarose purification. To find a better way to prepare 18A4 with higher
concentration, | compared the 18A4 concentration purified from murine ascites with the one
purified from hybridoma cell culture by Western Blot assay. The result indicated that the former
one was approximately 100 times higher than the later one. Thus, murine ascites could be a better
source to prepare 18A4 with higher concentration. With these data, 1 compared the quality
criterion of 18A4 with the one of an approved drug, murine anti-CD3 monoclonal antibody. The
result was that concentration, purity and apparent affinity should be involved in the quality
criterion of 18A4. Meanwhile, some other events such as PH value, isoelectric point, and murine
DNA residual analysis should also be added. As a result, constructing an elegant quality criterion
was not an easy job. Anyway, the data and analyses were an inspiring start.

On the other hand, | found the inhibiting effect on cancer cell proliferation by the
combination of 18A4 and Tamoxifen, as well as one of the possible mechanisms of this effect. The
data showed that the combination of 18A4 and 1uM Tamoxifen could significantly inhibit
proliferation of human breast cancer cell MCF-7, while the combination of 18A4 and 5uM
Tamoxifen could significantly inhibit proliferation of human ovarian cancer cell SKOV-3. Both
MCF-7 cell and SKOV-3 cell were ER positive. These phenomena indicated that the inhibiting
effect was related to not only the varieties of the cancer cells, but also the concentration of
Tamoxifen. The Isobone Graph showed the cross-talk between the anti-cancer effects of 18A4 and
Tamoxifen. The data spots representing the concentration fractions of the two drugs were all over
the base line x + y = 1 on the Isobone Graph. As a result, the two drugs had few influence with
each other, which confirmed the safety of combination therapy. To uncover the possible
mechanisms of combination therapy, | used flow cytometric techniques to analysis the cell cycle
percentage at 3 different moments after treatments. Tamoxifen alone could increase the G0-G1
phase percentage in the cell cycle of MCF-7 cells and prevent the cancer cell from growing. After
combined with 18A4, the GO-G1 phase percentage increased more than Tamoxifen alone from
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50.57% to 54.5% in 12 hours, 52.76% to 59.52% in 18 hours and 49.4% to 54.53% in 24 hours.
All these data suggested that 18A4 increased cell cycle inhibition of Tamoxifen, which might be
one of the mechanisms of combination therapy. Time of treatment might be potential influence on
the cell cycle inhibition effect.

This research put forward some new ideas for research and development of novel cancer
treatments.

Quality criterion construction is very important to a drug candidate, because an approved
drug must have a feasible criterion. This research tried hard to construct the quality criterion for
18A4. | tested some data to show the future quality criterion should involve these events. | also
used an approved antibody as reference to add some new events to the criterion. Data-testing
combined with reference-collecting was a useful method to construct a quality criterion.

What’s more, the drug effects are very important to a candidate, as well as the safety and
possible mechanisms behind the effects. In this research, | used MTT assay to test the
anti-proliferation effects of the combination therapy. | also used Isobone Graph and flow
cytometric techniques to confirm safety and possible mechanism.

Look into the future, there are many further works to do based on this research. The quality
criterion of 18A4 should be improved according to the suggestions given by this research. This
research may involve some extra assays in vitro to confirm the anti-cancer effect of combination
therapy, such as Transwell assay, cell wound-healing assay and so on. To test the effect of 18A4
and Tamoxifen combination in vivo, | recommend doing this experiment on mice Xenograft model.
For the safety of combination therapy, further pharmacodynamic and pharmacokinetic data should
be tested by LC-MS or capillary electrophoresis. The combination therapy has multiple
mechanisms. | am looking forward to using Western Blot to further analysis the modulation of
downstream cancer-related markers in MCF-7 cells or RT-PCR to find the connection between
Tamoxifen treatments and AGR2 gene expression level in SKOV-3 cells. For 18A4 itself, a
humanized antibody is a better choice as a new drug candidate as its fewer immunogenicity.

In one word, this research is relatively of significance. The results show the possibility of a
monoclonal antibody targeting AGR2 combined with Tamoxifen to inhibit human carcinoma cell
proliferation. This research will promote the establishment of the quality criterion of 18A4, as well
as a series of combination anti-cancer therapies involving monoclonal antibody targeting AGR2
and chemical drugs.
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Abstract

Cancer is one of the most important diseases threatening human’s health. There are several
kinds of therapies used in cancer treatments. Although these therapies are useful clinically, their
lack of specificity may lead to drug-resistance of cancer cells. Monoclonal antibody has high
specificity and fewer side-effects. Combination therapy can reduce potential drug-resistance. As a
result, combination therapy involving monoclonal antibody has been one of the trends in the
development of future cancer therapeutics. Tamoxifen is a traditional anti-cancer drug. It binds to
the estrogen receptor competitively, blocking the function of Estrogen and inhibits cancer cell
growth. However, some cancer cells may acquire Tamoxifen-resistance after a period of
treatments. Anterior Gradient-2 (AGR2) is a protein over-expressed in several kinds of cancer
cells. Over-expression of AGR2 is closely related to cancer proliferation, metastasis and
Tamoxifen-resistance. 18A4 is an in-house patented monoclonal antibody targeting AGR2. This
research reported the concentration and apparent affinity data of 18A4. These data suggested that
murine ascites could be a better source to prepare 18A4 with higher concentration. The
combination of 18A4 and Tamoxifen could inhibit proliferation of human breast cancer cell MCF7
and human ovarian cancer cell SKOV3. The cell cycle percentage of cancer cells increased in
GO0-G1 phase 18 hours after treatment. Therefore, 18A4 increasing cell cycle inhibition of
Tamoxifen was the possible mechanism in this combination therapy. In conclusion, this research
suggests that combination of 18A4 and Tamoxifen is a promising therapeutic strategy against
ER-positive cancer.

Introduction

Because of its high mortality, high morbidity and large influence on patients’ living quality,
cancer has been one of the most significant diseases threatening human’s health and living quality.
There are a large number of complex mechanisms modulating its growth in the life cycle of cancer.
Today’s cancer therapies are huge in quantity and variety. However, these cancer therapies often
lack specificity, which might lead to a lot of side-effects. Acquired drug-resistance of cancer cells
is one of the side-effects after traditional chemotherapy. As a result, research and development for
cancer therapies solving these problems are of importance.

Monoclonal antibody can specifically recognize its antigen and bind to it with high affinity.
Thus, monoclonal antibody may cause fewer side-effects for its specificity. Combination therapy
can aggregate the advantages of several drugs with different mechanism, which may reduce
potential drug-resistance of cancer cells. Therefore, combination therapy involving monoclonal
antibody has been one of the trends in the development of future cancer therapeutics.
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Tamoxifen is a traditional anti-cancer drug. It was first synthesized by Dora Richardson in
1966 and named ICI-46,474 at that time (1). The year 1971 saw the first clinical trail of Tamoxifen.
This candidate achieved satisfactory effects on breast cancer patients. In 1977, Tamoxifen was
approved by FDA. Three years later, the combination therapy of Tamoxifen combined with other
chemical drugs was reported (2). Thus, Tamoxifen is possible to be involved in combination
cancer therapeutics.

Tamoxifen is a selection estrogen receptor modulator. It binds to the Estrogen Receptor (ER)
competitively with no activity, occupying the binding site of Estrogen. By this means, Tamoxifen
can cut off downstream signal transduction pathway of Estrogen Receptor and inhibit cancer cell
growth. Cell cycle modulation is one of the mechanisms behind the anti-cancer activity of
Tamoxifen. Tamoxifen can inhibit the cell cycle progression of cancer cells and increase the
percentage of GO-G1 phase (3, 4) and inhibit cancer cell proliferation. Unfortunately, some cancer
cells may acquire Tamoxifen-resistance after a period of treatment by elevating several other
pathways parallel to ER pathway, such as HER-2 pathway(5), EGFR pathway(6, 7) and IGFR
pathway(8, 9).

Anterior Gradient-2 (AGR?2) is one of the members of Protein Disulfide Isomerase (PDI)
family. It has 175 amino acid residuals in its sequence and 4 alaph-helixes and 4 beta-brands in its
secondary structure (10, 11). The role of AGR2 in cancer progression is becoming increasingly
clear. This protein is over-expressed in several kinds of cancer cells, such as breast cancer (12, 13),
lung cancer (14, 15) and prostate cancer (16-18). Over-expression of AGR2 is closely related to
cancer proliferation (19), migration (20) and Tamoxifen-resistance (21, 22). The mechanism is still
covered, because multiple cancer-related cell signals have connection with AGR2. Some articles
reported that AGR2 downstream signal is related to cyclin D1, Estrogen Receptor-alaph and
survivin (23).

As a result, the pathway of AGR2 promoting cancer cell proliferation has overlap with the
one of Tamoxifen-resistance. What’s more, there have been some monoclonal antibodies
combining with Tamoxifen used in breast cancer treatments, such as Trastuzumab (24-26),
anti-IGFR monoclonal antibody named CP-751,871(27). These two evidences indicate the
possibility of combining monoclonal antibody targeting AGR2 with Tamoxifen to overcome
drug-resistance. 18A4 is an in-house patented monoclonal antibody targeting AGR2.

In this research, we reported the concentration data of 18A4 tested by Western Blot and the
apparent affinity data tested by non-competitive ELISA. These data suggested that murine ascites
could be a better source to prepare 18A4 with higher concentration than purifying directly from
the hybridoma cell culture. In vitro, the combination of 18A4 and Tamoxifen could inhibit
proliferation of human breast cancer cell MCF7 and human ovarian cancer cell SKOV3.
Furthermore, this research reported that the cell cycle percentage of cancer cells increased more in
GO0-G1 phase than Tamoxifen alone 18 hours after combination therapy treatment. 18A4
increasing cell cycle inhibition of Tamoxifen was the possible mechanism in this combination
therapy.

This research demonstrated the possibility of 18A4, a monoclonal antibody targeting AGR2
combined with Tamoxifen to inhibit human carcinoma cell proliferation by cell cycle modulation.
Combination of 18A4 and Tamoxifen is a promising therapeutic strategy against ER-positive
cancer. Look into the future, this research will promote a series of combination anti-cancer
therapies involving monoclonal antibody targeting AGR2 and chemical drugs.
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Material and Methods

Chemicals

Tamoxifen Citrate was purchased from Kasei Chemical Limited, Tokyo, Japan. For in vitro
study, Tamoxifen Citrate was dissolved in Ethanol at the concentration of 10 mM as the stock
solution. Antibodies for western blot and ELISA were purchased from Lian Ke Biotech, Shanghai,
China. Chemicals for cytotoxicity assay were purchased from SolarBio, Beijing, China. Chemicals
for cell cycle analysis were given as a present by Zhao Pin, a PhD student in School of Pharmacy;,
Shanghai Jiaotong University. Monoclonal antibody 18A4 was prepared by affinity purification
column purchased from Thermo Scientific.
Cell culture

MCF7 and SKOV3 cell lines were from American Type Culture Collection (ATCC). All cells
were cultivated in DMEM medium. DMEM medium was purchased from Gibco Life Technology.
Culture media were supplemented with 10% new born calf serum (Biowest). Culture media for
MCF7 should add additional Insulin from bovine pancreas at the concentration of 0.1U/ml. Insulin
from bovine pancreas was from SolarBio, Beijing, China. Cell culture plates were purchased from
Wohong Biotech, Shanghai, China.
Western blot analysis

18A4 purified from murine ascites and hybridoma cell culture was diluted for several
concentrations. The proteins were resolved by SDS-PAGE, and transferred to polyvinylidene
difluoride (PVDF) membrane. Secondary antibody from Lian Ke Biotech was used at working
dilutions of 1:10,000. The result was recorded on X-ray film, Kodak for 3-10 minutes exposure.
Apparent affinity test

The non-competetive ELISA assay constructed by Beatty(28) was used in this research. The
ELISA plates were coated with 5ug/ml AGR2-MBP fusion protein. 18A4 purified from murine
ascites and hybridoma cell culture was diluted for several concentrations. These samples were
added to the plates and incubated over night. The secondary antibody was diluted with 0.5% BSA
(Geneview) by 1:10,000. The result was read at 450nm by microplate reader from Thermo
Scientific.
Cytotoxicity assay

Cells were plated (2000 cells/well) in 96-well plates and allowed to recover for 24 hours.
Subsequently, the dissolved drugs were added. After 48-hour exposure, the proportion of viable
cells was determined by MTT assay following the manufacturer’s recommendations (SolarBio,
Beijing, China). The result was read at 490nm and 570nm by microplate reader from Thermo
Scientific.
Cell cycle analysis

Cells (2105 cells/well) were plated into 6-well plates and allowed to recover for 24 hours.
After drug exposure for 12h, 18h and 24h, cells were collected, washed with PBS twice, fixed in
75% ice-cold ethanol, and stored at refrigerator over night. To analyze cell-cycle distribution, cells
were transferred into PBS, washed twice, followed by 30-minute treatment with 5 mg/ml
propidium iodide (PI).

Fluorescence levels were analyzed by flow cytometry using FACS Calibur (Becton
Dickinson and Company). The resulting DNA histograms were quantified using Modfit for Mac
V/3.0 software (Becton Dickinson and Company).
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Statistical analysis

All data except cell cycle analysis were expressed as mean £SD. Results were analyzed and
illustrated with GraphPad Prism (GraphPad Software, version 5). The statistical significance is
described in the respective figure legends (*, P < 0.05).

Results

Murine ascites can be a better source to prepare 18A4 with higher concentration

The result of western blot analysis on the dilutions of 18A4 purified from murine ascites and
hybridoma cell culture is shown in Figure 1.

The heavy chain band of 18A4 is at about 50KDa, and the light chain band of 18A4 is about
25KDa. The location of the bands is as expected. The heavy chain band of the 256 times dilution
of 18A4 purified from murine ascites can be detected. While the heavy chain band of 18A4
purified from hybridoma cell culture can only be detected at 2 times dilution. What’s more,
comparing the band density of the two groups of samples, the heavy chain band density of the 128
times dilution of 18A4 purified from murine ascites is similar to the one of 18A4 purified from
hybridoma cell culture.

Monoclonal antibody 18A4 has high affinity with AGR2

The result of apparent affinity test on 18A4 purified from hybridoma cell culture is shown in
Figure 2A, and the one on 18A4 purified from murine ascites is shown in Figure 2B. The apparent
affinity of 18A4 is calculated as the material and methods shown. The apparent affinity of 18A4
purified from hybridoma cell culture is 8.76 X 10°L/mol, and the one of 18A4 purified from
murine ascites is 8.38 X 10’L/mol.
18A4 combined with Tamoxifen synergistically inhibits cancer cell proliferation

The result of Tamoxifen used alone at different concentrations inhibiting MCF7 cells
proliferation is shown in Figure 3A. The result of 18A4 used alone at different concentrations
inhibiting MCF7 cells proliferation is shown in Figure 3B. The ICsq of Tamoxifen on MCF7 is
about 10uM, and the one of 18A4 on MCF7 is about 25ug/ml.

The result of 18A4 and Tamoxifen combination therapy at three Tamoxifen concentrations
inhibiting MCF7 cells proliferation is shown in Figure 3C. Tamoxifen at the concentration of 1uM,
combined with 18A4 at 10ug/ml or 20ug/ml can significantly inhibit MCF7 cell proliferation,
compared with the activity of using two drugs alone. Tamoxifen at the concentration of 3uM,
combined with 18A4 at 20ug/ml can also have this synergic effect.

The result of Tamoxifen used alone at different concentrations inhibiting SKOV3 cells
proliferation is shown in Figure 4A. The result of 18A4 used alone at different concentrations
inhibiting SKOV3 cells proliferation is shown in Figure 4B. The ICsp of Tamoxifen on SKOV3 is
about 50uM, while 18A4 at all concentrations tested have no significant inhibition on SKOV3 cell
proliferation.

The result of 18A4 and Tamoxifen combination therapy at three Tamoxifen concentrations
inhibiting SKOV3 cells proliferation is shown in Figure 4C. Tamoxifen at the concentration of
5uM, combined with 18A4 at 5ug/ml, 10ug/ml or 20ug/ml can significantly inhibit SKOV3 cell
proliferation, compared with the activity of using two drugs alone. Tamoxifen at the concentration
of 3uM, combined with 18A4 at 10ug/ml or 20ug/ml can also have this synergic effect.

Effects of 18A4 on Tamoxifen-induced cancer cell cycle modulation
The results of MCF7 cell cycle distribution after Tamoxifen and 18A4 combination therapy
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treatments are shown in Figure 5. The results of 12 hours after treatment are shown in Figure 5A,
18 hours after treatment in Figure 5B and 24 hours after treatment in Figure 5C. The statistic
results of GO-G1 phase percentage of the cell cycle distribution are shown in Figure 6.

Tamoxifen alone can increase the GO-G1 phase percentage in the cell cycle of MCF7 cells
and prevent the cancer cell from growing. After combined with 18A4, the GO-G1 phase
percentage increases more than Tamoxifen alone from 50.57% to 54.5% in 12 hours, 52.76% to
59.52% in 18 hours and 49.4% to 54.53% in 24 hours.

Discussion

Tamoxifen is a traditional anti-cancer drug. It competitively blocks the Estrogen Receptor
and inhibits cancer cell proliferation by cell cycle modulation. Some cancer cells may acquire
Tamoxifen resistance because of multiple reasons. AGR2 is a protein over-expressed in several
cancer cells and related to cancer growth, invasion and drug resistance. There are evidences
indicating that AGR2 is related to Tamoxifen-resistance. Therefore, the combination therapy of
Tamoxifen with a monoclonal antibody targeting AGR2 is a feasible strategy to overcome
Tamoxifen-resistance.

The results show a better source for 18A4, the monoclonal antibody targeting AGR2 with
higher concentration and affinity. Murine ascites can be the better source for purifying 18A4 with
higher concentration than hybridoma cell culture. Comparing the apparent affinity of 18A4 from
the two sources, there is 100 times loss of apparent affinity when choosing murine ascites as
source, but the loss has little influence on the function of 18A4, which is shown in Figure 3B.

In vitro, the results show the synergic anti-cancer activity of the combination therapy of 18A4
and Tamoxifen. The data showed that the combination of 18A4 and 1uM Tamoxifen can
significantly inhibit proliferation of human breast cancer cell MCF7, while the combination of
18A4 and 5uM Tamoxifen could significantly inhibit proliferation of human ovarian cancer cell
SKOV3. This phenomenon indicates that the combination therapy is effective at different
concentration of Tamoxifen when treated on different cell lines.

The cell cycle percentage of GO-G1 phase of combination therapy is increased more than the
one of Tamoxifen used alone. The result indicates that 18 A4 combined with Tamoxifen inhibits
the cancer cell proliferation by cell cycle modulation.

In conclusion, the synergetic anti-cancer activity of 18A4 combined with Tamoxifen in vitro
is clearly demonstrated. These results suggest that 18A4 combined with Tamoxifen can be a
feasible combination anti-cancer therapeutics candidate. The mechanism behind cell cycle
modulation effect should be further analyzed.
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Figures

18A4 from murine ascites = 18A4 from hybridoma cell culture
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Figure 1 Comparison on the concentration of 18A4 purified from murine ascites with the
one of 18A4 purified from hybridoma cell culture by Western Blot.

The two groups of samples were diluted with PBS to different concentration as the figure shown.
The SDS-PAGE gel concentration was 12%. The protein was transferred to PVDF membrane. The
secondary antibody was goat anti-mouse 1gG (H+L) diluted for 1:10000 by 5% BSA solution. The
X-ray film exposure time was 10 minutes.
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Figure 2 Different concentrations of 18A4 purified from murine ascites (A) and hybridoma
cell culture (B) can bind with different concentrations of AGR2.

The two groups of samples were the same as in Figure 1. The two groups of samples were diluted
with 0.5% BSA to different concentrations. The ELISA plates were coated with AGR2-MBP
tag-purified antigen of four different concentrations. The secondary antibody was goat anti-mouse
IgG (H+L) diluted for 1:10000 by 0.5% BSA solution. The negative control was C4 ascites and
cell culture media separately. The OD values were already deducted the negative control values.
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Figure 3 The impact of Tamoxifen (A), 18A4 (B) and combination therapy (C) on the
proliferation of MCF7 cells.

The statistic was done by Two-way ANOVA. (*) on the figure represented significance of P <0.05.
The SD values were calculated by 5 parallel experiments. Cell growth rate (%) was calculated by
the viability of drug-treated cell dividing the one of the non-drug-treated cell measured by MTT
assay at 490nm.
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Figure 4 The impact of Tamoxifen (A), 18A4 (B) and combination therapy (C) on the
proliferation of SKOV3 cells.

The statistic was done by Two-way ANOVA. (*) on the figure represented significance of P <0.05.
The SD values were calculated by 5 parallel experiments. Cell growth rate (%) was calculated by
the viability of drug-treated cell dividing the one of the non-drug-treated cell measured by MTT
assay at 490nm.

%11 7 3k 13 W



)y ER A

%/ SHANGHAI JIAO TONG UNIVERSITY

AGR2 2 52 B4R EX & fth 55 I3 B 4R EY £ K

Figures
(A) 12h (B) 18h (C) 24h
=2 M pip co-G1 ] M pip co-GL M pip co-G1
Dip G2-M & Dip G2-M Dip G2-M
=S Dip S Dip S
Control * z
2
e o ps T a0
Channels(FL2-A)
S 8]
M pip co-G1 M pip co-GL M pip co-G1
Dip G2-M Dip G2-M
& Dip S
Tamoxife
i~
s i T T
o 12 1@
Channels fF1.2-A)
2] M pip co-G1 M pip co-GL M pip co-G1
Dip G2-M Dip G2-M
Dip S Dip S
LQ—
18A4 ~&] i
by P @ ! = 1 Y an
Chasmets #L2-A) Chasachs §1.2-A)
o] M pipco-Gr  &] M pip co-G1 M pip Go-G1
- Dip G2-M Dip G2-M Dip G2-M
Dip S
Lo ]
Tamoxifem E
+18A4 &)
o ) 2 - ¥ .
Chasmets #L2-A)

o 13
Chanmels(FL2-A)

Figure 5 Flow cytometry showed the cell cycle distribution of MCF7 cells after combination
treatments at 12 hours (A), 18 hours (B) and 24 hours (C).

Control was treated with media supplemented with 10% new born calf serum. Tamoxifen was
used at the concentration of 3uM, and 18A4 was used at the concentration of 20ug/ml. The cells
was collected, fixed with 75% ethanol and incubated with propidium iodide in room temperature
for 30 minutes. The flow cytometry test was completed on the same day.
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Figure 6 The combination therapy treated group had more G0-G1 phase percentage of the
MCEFT7 cell cycle than control, Tamoxifen treated and 18A4 treated groups.

The G0-G1 phase was calculated automatically by the ModFit software described in material and
methods. The values were calculated from cell cycle distributions shown in Figure 5.

%13 7 3k 13 W



