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Fig. 5 Screening of antibody against mesothelioma related candidate proteins by Dot Bl
ot ELISA

After the fourth panning, the binding properties of the selected phage clones were analyzed by
Dot Blot ELISA. The positive clones were indicated by allows.

Anti-ANXA4 monoclonal antibody candidates
Immobilized protein #1 #2 #3  #4 #5 #6  #7 #8 #9  #10

ANXA4 N g ~ - - - Q iwg ’
Luciferase :2 ' % .
BSA B -
OVA ) ‘Qé _ R e
Background J w 7

Fig. 6 Specificity analysis of 10 anti-ANXA4 monoclonal antibody candidates-expressing
phage by dot blot ELISA

Antigen proteins were immobilized on nitrocellulose membrane. Anti-ANXA4 monoclonal antibody
candidates-expressing phages (1 x 10 CFU) as primary antibody were incubated with each
antigen. Binding to each antigen was detected by HRP conjugated anti-M13 antibody.
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Fig. 7 ANXA4 expressed ratio in clinical mesothelioma / normal mesothelial tissues

Tissue microarray with 60 mesothelioma and 20 normal mesothelial tissues was immunostained
using anti-ANXA4 antibody-expressing phages (clone #2). Distribution score was scored as 0 (0%),
1 (1- 50%), and 2 (51- 100%) to indicate the percentage of positive cellsin all tumor cells present
in one tissue. The intensity of the stain (intensity score) was scored as 0 (no signal), 1 (weak), 2
(moderate), and 3 (marked). The cases that sum of distribution score and intensity score was more
than 3 score were regarded as positive.
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Fig. 8 Correlation of ANXA4 expression and CDDP susceptibility in malignant mesothelio
ma cells.

Mesothelioma cell lines, H28, H2052, H2452, H226 and MSTO-221H were incubated with various
concentration of cisplatin for 24 hrs. Cytotoxicity of mesothelioma cells was evaluated by WST-8
assay (a). ANXA4 expression level in human primary mesothelial cell, HMC, and mesothelioma cell
lines was analyzed by western blotting (b). Intensity of the western blotting images was quantified
by densitometry (c).
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Fig. 9 The effect of ANXA4 gene knockdown on CDDP susceptibility in malignant
mesothelioma cells.

Transfection of ANXA4 siRNA into H28 malignant mesothelioma cells confers resistance to CDDP.
Cell viability after 36 h treatment of ANXA4 siRNA with different concentrations of CDDP was
evaluated by WST-8 assay (a). Expression of ANXA4 was analyzed by western blot analysis (b).
Data are shown as means and standard deviations (n=4). *P < 0.05 (Control siRNA-treated group
vs ANXA4 siRNA-treated group)
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Fig. 10 The effect of ANXA4 gene overexpression on CDDP susceptibility in malignant
mesothelioma cells.

Transfection of ANXA4 siRNA into H2052 malignant mesothelioma cells confers resistance to CDDP.
Cell viability after 24 h treatment of ANXA4 plasmid with different concentrations of CDDP was
evaluated by WST-8 assay (a). Expression of ANXA4 was analyzed by western blot analysis (b).
Data are shown as means and standard deviations (n=4). *P < 0.05 (Control plasmid-treated
group vs ANXA4 plasmid-treated group)

42



HAFRARROTTICET 3 —8EER

M=t *equal contributor
BEERKE X1 ML FRIEG B | R— | HRE
RE—l BIBN\A AT —H—BEE Drug
~ n . 25
O IRRRE R [T Delivery @) 428-429 | 2010
O A= O AfAM] DORFE. System
Nagano K. Search for breast
cancer-related biomarker | Yakugaku 130 | 1701-17
. . 2010
proteins for drug Zasshi (12) 06
discovery.
Nagano K., 1Imai S, | From disease proteomics
Nakagawa S., Tsunoda S., to biomarker
Tsutsumi .
development -
Establishment of « «
. . Yakugaku 130
antibody proteomics Zasshi () 487-492 | 2010
technology and
exploration of
cancer-related biomarker
Yoshida Y., Yamashita T, Limited , ¢
*Nagano K., Imai S, 'm'e e?<pre55|on ?
Nabeshi H., Yoshikawa T, | reticulocalbin-1 N\ Biochem. 405
Yoshioka Y., Abe Y., Kamada | lymphatic endothelial | Biophys. Res. ) 610-614 | 2011
H., Tsutsumi Y., Tsunoda S. cells in lung tumor but Commun.
not in normal lung.,
Imai S, *Nagano K., | pevelopment of a novel
Yoshida Y., Okamura T, antibody proteomics
Yamashita T.,, Abe Y, ‘ . h
Yoshikawa T, Yoshioka Y., | SYSteM UsiNg & pnage 32
Kamada H. Mukai Y, |antibody library  for| Biomaterials (1) 162-169 | 2011
Nakagawa S., Tsutsumi V., | efficient  screening of

Tsunoda S.

tumor-related biomarker
proteins.

43




MEEr #t=  *equal contributor

SERK%

E S N

X

FEREE

HAREE

Abe Y., Yoshikawa T,
Inoue M., Nomura T,
Furuya T.,, Yamashita T,
Nagano K., Nabeshi H.,
Yoshioka Y., Mukai Y.,
Nakagawa S., Kamada H.,
Tsutsumi Y., Tsunoda S.

Fine tuning of
receptor-selectivity  for
tumor necrosis factor-a
using a phage display
system with one-step
competitive panning.

Biomaterials

32

5498-5504

2011

Yamashita T., *Nagano

K., Kanasaki S., Maeda Y.,
Furuya T, Inoue M.,
Nabeshi H., Yoshikawa T.,
Yoshioka Y., Itoh N., Abe
Y., Kamada H., Tsutsumi
Y., Tsunoda S.

Annexin A4 is a possible
biomarker for cisplatin
susceptibility of
malignant mesothelioma
cells.

Biochem.
Biophys. Res.
Commun.

421
(1)

140-144

2012

Yamashita T., Okamura
T., *Nagano K., Imai S.,
Abe Y., Nabeshi H.,
Yoshikawa T., Yoshioka Y.,
Kamada H., Tsutsumi Y.,
Tsunoda S.

Rho GDP-dissociation
inhibitor alpha is
associated with cancer
metastasis in colon and
prostate cancer.

Pharmazie

67
(3)

253-255

2012

Takano M., Yamashita T,
Nagano K., Otani M.,
Maekura K., Kamada H,,
Tsunoda S., Tsutsumi Y.,
Tomiyama T, Mori H.,
Matsuura K., Matsuyama
S.

Proteomic analysis of the
hippocampus in
Alzheimer's disease
model mice by using
two-dimensional
fluorescence difference
in gel electrophoresis.

Neuroscience
Letters

534

85-89

2013

44




Q

FER) (7 V-1 SRR RN RREE
(A TOT A =T Ak Of%E

E ﬁ - '& BMIUITBCERAERR RGNS NrAQETOS 2 b

zmu HE DR L ik W UR & Howk L TR ale et
A 6"%»»)1(:@» .Mu“ 1)) zﬁbL’CL*%f&&%ﬁ?i&E’]ﬁfmi’” R
WIEBE TS o e Y KOREEL, Z209 2T, Huwrix
’Hﬁ(z_%@t‘)?; b/t utf%‘ﬁ“ﬁmﬁw’?’%ag%ﬁﬁmfl R
RS VRN L A T BUENRH L. 037"75‘ QR
gb\téon"fféifﬂw«.f' AT HAEOREIZEL T, Jiro

\_.
=
-
>,
=
,:»

HEDOZ A, wﬁmwu-mﬁw &ﬂﬁﬁ%@@@%mﬁo\,€w
ﬁﬂLi0>smmmﬁM%%i Bl 28— FIZRBEBay MLt
- z SRl LA L B &L

b FT—a YIZBLTE, ML

WL HEA S DFEL T A
“wwwﬁ ﬁn%wﬂ%?fwﬁb%?f-f

2005 A5 BT i s R Rt = A5t
im,)!zAJ B SV O P A eton
i ETE N DHBARTH D Wb T X 2 de' 111

iy W] - 0] R (R A0 8E ¢ e Erds YDA S T b i
e f'f VORI 2009 B4 A X ’ P e R P

Jes SRR D, %”i/\,&-“_c; ,;L«WUL')& 314“”’, y TN D 'w’)’“m ay
N SJ“iu J.L%wn'@vs rnZzy b &mf ] 1« WAL ek 77} AN A -'I ; LI AT
eited 7o 54 22 A7 Y? Tpe s NI L 2 e TRED Vf X o DA ;‘ \" t
S 7k ey R EBUVRA TV DDS '; BARPE Go T, i
WS v A R f i FRRYZFL > 7 - (el n%@émumawu U
Uf* “\fff’”@” AR AR E LT, 3T oM A I Ol V=T D P fz L
fEE, B EL ol 1 #ﬁlfhﬁéltaﬂujﬁ.mﬁuﬂ\B .EE i ﬂi,\I~41 >IN el
@rf@l?ﬁ’@/‘ﬁ‘l'ﬁ‘ tx‘,i DO 2007 Nt A A A TahhdIEICEINL U
~2008 4E ), () P AR ] SE BLE, DDS {0 R AN S IS i WA, ,‘ii‘i%x—~#z»’i";':é; IRV
154 (2005~2008 7). W THEY, TR0 F o2t o056 70 W

KFEE D OBEIEDLTT - WORIEEZ HIEL T ALA T3 RRCEAATH DL, bl

fsz‘r LT, BISED 5 rofdk s /Jx.\ CO i TR ST WENTBHT, &b, G4

DI FEICE D - TE A I < T BE 2 B ) 20— L))
wmnﬁM%Ek'W’ it MZ.§\®%A.&?#»ﬂﬂu
‘xwm“ﬁMNWQMA&m 7054 I 7 ZRROBEK HENBHD. Ll fEkoO A
I OESE - MEMR L. KE MO I} RN ERE O TS 70F~7Ki6%/7n I,
AR ST LT [P L Tt 23hd 2T, %ﬂ)fmﬂ’]k‘. B "Bl Y — WERETIE, D 12081
BLOoel i b TR S 2R 7 o BT R E%Ef*f‘ifﬁwﬂa‘é"'é% L aﬁﬁs%{’ﬁﬁé?é Xz, LM J
B R OEE - BEE s “%“3%‘7 FORENA F Db OB e B 2 20l a s
WU TR CHm R E LT ~ = 0);}%‘5 Uf;m(i IR - Al v, 25T, /2\\ Turt Iy
Ve O L s T B ;ﬂ%é‘wfﬁf% BOTREZEH fa‘:% MF7ED LT H 2 KT S iAD)
F RN KA T e HTBYH, BUE, STHFHTFHIC DTN HEEELN S EHE M
‘ui 4/ IIL | I )v']” ;,[1;1 )/ﬁ_ UDS{)‘{’ «; O(ﬁk?‘!]\&{: giﬁﬁ%}ﬁ %}%‘) )’L Lj‘% Lffﬁﬁi&f:&?, gb%“@%&%‘ﬁ‘

DA R L. S o — A NTwab, hThH, ’Eﬁzéﬁbwp BT HAREETHE, iﬁ{’*%’m?
%ﬁfﬁ‘%&i;‘f'l. f'.{;' P j“[ ]m % %THO L‘J‘ réﬁ m‘ f Fﬁé’] o— 7&0)\}5/7[% Tm,ﬁ H{’J‘.yé

r&éls&méﬂ&w Twd B’J iy 2 F‘iB’JNM;(? 0743 7 f,ié MR E Vo BRI

A, 5%%?»2?41;%7%—?7 IV EMGET T —FIIKERT BoF. Bta s R Mﬂw‘z%ﬂiéﬁl’l
PO B ST, ﬁkﬂm?é:ku%meMW{
et e e Tk I 7 AL T e Ho7z

(A A iﬁsz?&tmLﬁ.fd‘M

428  Drug Delivery System 25-4, 2010



A TRE PO S

Development of antibody proteomics technology for efficient screening of blomarker proteins
Kazuva Nagano
National Institute of Biomedical Innovation, Laboratory of Biopharmaceutical Research
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Search for Breast Cancer-related Biomarker Proteins for Drug Discovery

Kazﬁya NAGANO

Laboratory of Biopharmaceutical Research, National Institute of Biomedical Innovation,
7-6-8 Saito-Asagi, Ibaraki, Osaka 567-0085, Jupan

(Received July 5, 2010)

The identification of biomarkers is a promising approach for the diagnosis and effective therapy of cancer. In par-
ticular, disease proteomics is a potentially useful method for identifying such biomarkers. However, very few biomarker
proteins for drug development have been discovered using this approach. The main difficulty is to efficiently select poten-
tial biomarkers from the many candidate proteins identified by the proteomics approach. To circumvent this problem,
we have developed “‘antibody proteomics technology” that can screen for biomarker proteins by isolating antibodies
against each candidate in a rapid and comprehensive manner. Here, we applied ‘“antibody proteomics technology” to
breast cancer-related biomarker discovery and evaluated the utility of this novel technology. Cell extracts derived from
breast tumor cells (SKBR3) and normal cells (184A1) were analyzed by two-dimensional differential gel electrophoresis
(2D-DIGE) to identify proteins over-expressed in the tumor cells. Candidate proteins were extracted from the gel pieces,
immobilized onto a nitrocellulose membrane using a dot blot apparatus and then used as target antigens in scFv-phage
enrichment and selection. Following this in vitro phage selection procedure, scFvs binding to 21 different over-expressed
proteins in tumor cells were successfully isolated within several weeks. The expression profiles of the ideniified proteins
were then determined by tissue microarray analysis using the scFv-phages. Consequently, we identified three breast
tumor-specific proteins. Cur data demonstrates the utility of an antibody proteomics system for discovering and validat-
ing tumor-related proteins in pharmaceutical proteomics. Currently, we are analyzing the functions of these proteins to
use them as diagnostic markers or therapeutic targets.

Key words biomarker protein; antibody proteomics; phage antibody library; tissue microarray
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Fig. 1. Schematic Hlustration of Antibody Proteomics Technology
Monoclonal antibodies against many differentially expressed proteins could be rapidly created by applying naive phage scFv library to proteomiss study, and
these candidates could be effectively validated by tissue microarray.
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N ) i B 12 Cytokeratin 7 51 5.4 24
DRI~y N5 IN0E, HHNWEELER 13 FLI31438 53 5.5 35
M DO DB T —T1—% IS EDEE AT, 14 Cytokeratin 7 51 5.4 36
3. 7OTF—LBHICLBANABES >0 > R Do
16 Cytokeratin 5 5.5
— : 1j
HORE SRR aER 17 Cytokeratin 8 54 055 M
R ARE 184A1 IS RAB L =5 > XY 18 XRNI 54 5.3 8
HASEY 7z, EATAHIEM SKRR3 /7 5 3 19 Jerky protein homolog-like 351 6.0 22
W74 >Ny EEREY 7)) & LT 2D-DIGE 20 EPHreceprorAl0 32579
o o 21 Glutatione S transferase 23 5.4 0.02
i E{T o7, EENBRICIORELH L NLO
KEMSE2FED spot IZDWT, I EGDH
U, FIVEABETSZ LDy XTI EZREIL (Table 1), F7/=, BILEY 2 INVED—H%2H
o BILESY RO EOEEREGTEESHIZ WT, AT IR THRIZED T vy —DHE
L O (PMF RUVMS/MS) L7z& 5, T/ DEBEEES. FOBR TRTOY PRI HAI

TOARY bOF NV EEFATETHIEHNTER WL THEMEZE TS 77—V TS Z
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MTER., 7y—UHEOHEBICEL BTG 2
MRIT®H 0, 2D-DIGE 12 X% 7 054 — A
SHEE - BUlSN2WE TEHEEOI NI EERE
EHEESLUTERL, 2512y 24z
HETRERHERTES I SR TER.

4. HEB~A 707 LABWCLZANRAEE
T=N—5 L INTEOBY AM

BEY NI TBHEEFIITHIEHRT
=NUE, RRAREEEBTNNESLS. 22T, &
S5NET = VRBEFEERNT, BAEET
7O7 LA EREREL, BESINLET O NIED
FRRTOT7 vy ) 2T RS, 18 EROALNA
ks 15 EROEE OILBAENER SN TMA
EHWT, 7y —VRBEMFEICTRELL £
DfEE  SPATAS, Beta actin variant, FLJ31438,
PAK65, XRN1 IZB L TIRIERALBMMIC BN T
b, BAMBIIBNWTbEEAERAZED SN
Mmool —F, ABAN—EH A 7r— ROEELE
L7 HR b= ZBEEDZEETH S TNF-relat-
ed apoptosis-inducing receptor 2 (TRAIL-R2) 148
60%, HMAEHEZEIRT 5FMET + 7 A2 MK
5 NP E T H 5 Cytokeratin 8 1340 70%, HegeEns
FEEAaEmonThinFos oFF—PRSAK
T & % EPH receptor A10 (EPHAILD) 135 50% @
SERTHE L THEL Thizsl, EEILEESTO
FEIIEFED 537 /p o /= (Table 2). BfE, #A5A
THAESNTVLHFEREE NS AV AT OENS
FHer2 B0 OBHEETHLI L EEET S
E, INS3IFEEOY NVEE, ANADENT
BIEESY —7 MR DES O EHEINS. Fir,
Her-2 B & 2 WIZBEEMIZB W T, ITHoBEHE
HONTEORBEEFHNIEI A, Her-2 BitEE
D5H%H, TRAIL-R2 % WE EPHAIO L, #977%
HHNZRXDEETHEIALTBY, InohT
DL, WINMAFERL THWHEEIZHN8T% D
FEETH -, —F, He-2 B OEFIZHB LT
B, 9 70% OREFIH TRAIL-R2 & 5 W3 EPHAILC
WETNMIZEBETH o7z [Fig. 2(A) ], BFERE
T, FlHer-2 GUERAN AITH T 2B R/ E#E
HELTHASZNTWSA, TRAIL-R2 & EPHAIO
HHlfEESY DXV ETH BT &5, ¥ Her2 1
EAER N7/ Her-2 BHEEFAICH T 5 5 E 8]
By -5y MBS DO EHFEEINS, Hx,

Table 2. Validation of Biomarker Candidates by Tissue
Microarray with Breast Cancer and Normal Tissues

Positive rate of identified proteins

Protein name Normal breast  Breast cancer

tissues tissues
Her-2 /(150;/??65 53 ’Zzlgic)ases
ikappaBR 3/(12% ?Ses zzf(f ; 539/ %ases
SPATAS 0/(150 cases oél gi cases
Beta actin variant 0/(150;2?65 /é i gg/oc)ases
TRAIL-R2 o/ (150 cases 119g£é§géc)ases
RREBI! 1/ (157 cases 83{ 39/ cases
FLJ31438 Of’(l%g/oaies 2 i gg/e cases
PAK65 o/ {150 gases 0,21 gg/ cases
Cytokeratin 8 G/(l%%/fies 137/2 ;g?}éc)ases
XRN1 o/ (150 ;??‘55 G/E 1ggac>ases
Jerky protein homolog-like o/ (1 50;2?“ 0«2 lggg c,;ases
EPH receptor A10 G,/’(isegges 93/(' gic)ases

Her2 BHEFICB LTS, Hl Her-2 HiRIZE 5%
BERITAOBICHENE LA I ENBEIZ/A->T
NWBHIEND W FOLOBBFIIHLTHSERAR
Bl —5 oy N DEZ DI N 5.
LT, LEEEY TORE CERERE OHME
MM Z it A7, F O SR, Cytokeratin 8 & EPHAL0
OB, ADSACHEYPOET &EEERMEENED
5317 [Fig. 2(B)]. L7/=#-> 7T, Cytokeratin 8§ %
EPHAIO AN ADHETICHEET LY VNV ET
By, BEHEEZEZENICFE - MELESBE Y —
H—lZEDERZEDEEAS5NS. 4, TRAIL-
R2E, BADH R TFEMNE LU THREAEZEDOH
FENREATHED, ™ F 7z Cytokeratin 8 AT A DE
HEIZRDD ZENEEIN TS, 20 L EOk
B, HkT o543 7 A, SEEORRE
By NTEOH NS, AR50 E
RN DRRMIZRVIAD I E A RE D TE
FRBIERABENTHL I EE2RTHDTHS.

5. &HYIC

ARTIE, EEONHEILE kT oFA43 s
ZEE D &, FOWEBIIDWTHEA LR, AN
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stage! stagelil stagelll

Clinical stage

Correlation Analysis between the Expression Profile of Biomarker Candidates and Clinical Information

{A) The expression rate of drug target candidates, TRAIL-R2 and EPHA{, in Her-2 positive and negative cases. The expression of Her-2 in 28% of breast
tumor cases describes gray. The expression of each candidate in Her-2 positive and negative cases describes black. (B) The expression rate of diagnosis marker can-
didates, Cytokeratin 8 and EPHALD, in each clinical stage {stage I; n=14, stage 11; n=8§7, stage II1; n=28§6).

WZEDHRADBIENA AT —H—F NI EDE
REMDIHEE, BEREH S TLLT, TRAIL-
R2, Cytokeratin 8§, BEPHAIO 2R VDAD A TE
7. T % TRAIL-R2, EPHAIO 13, AAAICHT
BEIRBEEOY 7y MR 0ES Z Lol

Ind. BE, InsoToORMREERTZED
BEEDIT, FUAEEDOHREZHEL ZHEZED

Tnb, %, FUATOFAI 7 ZEMA, biE
DRIFEMFIZEBRT D Z L 2@ T3,

BE O AWE. MSITBGE AR SEEBUTII
NAFRET OV 2/ b F—TU—F— - RERKZE

iR

HLNRBBERSWRER BRAE, MITH
FEANEEEBWMERAIAEE O U —
Y —fEE-ER RS ET S, EEOA L N—
HEROERKZHHEZETHEINAEDTHD, Z0
BEBEDLTHLZHRL LT XY, £REAHED
BTS00, THREIHE#BO ELZELRE
& E R B R B A B R R R B AR M th e

KERFRFEE AR EHZ B EEPIIEE
e, WBhEUE FEESEHE, EBHEOoERELE
T, RBAPIRIE, HEFEREMERENE,

BERyER 2R al R R EE

EABEHRZMAERHESECEAELRAMRRED
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From Disease Proteomics to Biomarker Development
—Establishment of Antibody Proteomics Technology and
Exploration of Cancer-related Biomarkers—
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(Received August 31, 2009)

Molecular biomarkers are keys to the development of new diagnostic protocols and therapies. Recently, significant
research effort has been devoted to the development of these biomarkers using various approaches. Perhaps the most
promising approach is disease proteomics. This method involves analyzing and identifying changes in the expression pat-
tern at the protein level in the diseased condition (disease-related proteins) by using two-dimensional differential gel
electrophoresis analysis (2D-DIGE) . In the case of disease proteomics, hundreds of candidate disease-related proteins
can be identified at a time. Therefore, how to pick the really valuable proteins up from a number of candidate drug tar-
gets is the most important issue to be solved worldwide. Here, we introduce a novel approach, termed ‘“‘antibody pro-
teomics”’, which addresses this issue. Using antibody proteomics it is possible to identify a variety of disease-related pro-
teins by 2D-DIGE and simultaneously prepare monoclonal antibodies to these proieins by using a phage antibody libra-
ry. The advantage of this technology is that the target proteins are identified in a high-throughput manner. Our ap-
proach relies on the fact that tissue microarray analysis can evaluate the relationship between disease-related proteins
and disease progression, based on clinical and pathological information. In this review, we discussed the development
and application of antibody proteomics and gave an overview of future work.

Key words antibody proteomics; molecular biomarker; disease proteomics; phage antibody library
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5. LaLlBaass, #RcATH, giEso

el Rk BRI ERL (T 565-0871 KR W HWEEZLLOBRERIRTH S, #0, EEOR
HLEE 1-6), KERKFERE TZ2HETREF L EPEAOBCEE Mo BEBED L O S 2

7 (T 3650871 KRR 272 PEBEREBLTED, NS0 5 5%

*e-rnail: tsuncda @nibio.go.jp
AT, AAERSEIESRY
HELLEDORFLIBLRLESOTH S, EEH L~ OBEHEEIBRLY NI EERDAD

% 4 GS6 T BEodsd EBENAAT—T—D8#y—5 0y k7



488

Vol. 130 (2010)

TOERARREARTHHH, FNEAREST SEM
EEAFEMICTREL TS ZETRERL TN S,
HRBEBERY N EERDADIZNE, HELDOR
BEgy >3 BO¥RE - B, RUFRELOERA
BRALETHD, ZORDOY—)LELT, #Hi
DF ST BIHTEE S 7 O—F iR EESD D
EIPETH S, UL, HUBERIZIE, DTh—
BEOY 7B L TTT S, Ay )87
HOEHE, X7 RAE0EY~ORE, N1T U R—
ROEHEERT) =2 TEDA Ty TN ETH
D, REASKEZELTLES LY, 70743
TATRWHEINAH T o BEEEMU EHORE
FUNZEIHLTE /7 O0—FIIUPiREERT S
ZEREAREE NS TH LWL, I, o543
7 AMRICRST, ¥ A IR YT B
IV AE B REEAEAL A 27 ARFE SR
MTREHZETHD, I TXEEEOZIN—T
FERELHETAIER > TWS, £/, Hilk
B OBRELZRRTEREL TS, RENA 47—
F BBy 5w b SEERY— L) DERMY
RNZEHRRDAENLRITE, SROBEREZH
WT, BEY NI EDORBLIRE S OEEENY
F—grLiuiasin, Lrl, 2oy
F—= 3 07O AIEALTS, BRAEROERK
BAKIZH LT, BHEEHHIEEBLAENSHBIEE
LEELVWONPEIRTH S, Liedd-> T, LidME
HERRL, BIENAAY—N—F NI EEHER
L KEDIAH, N F— 3 > BITNE DB
ORETIZ, DBEOBRERVSHOBIENEICE -
TRRAOHEETH 5.

FEEMNSEEFE SR, FFEERRL, AIEN
A AT—H—F N T EEGBELEOIAA, N
F—3i a3 Y ETWESRIEEREN, ik o7
AR AE ) RHL, REY——P#Es —
o NF IRV BORREED TS, BB T,
PR O54 37 AFEWMICEDANABEENA 2
R—=N—% NI EOBERDES DTN T 5.

2. FETOFTA I 7 ZE

TOFA 27 AL BFEREESY R HOEE
BRI, 2RETF« 77 L2y VELRIKE
(2D-DIGE) Bl EnTnws, £ I T, 2D-
DIGE f@#fimn b [fE - B SN LM E TLEED 5
HLE sy N BICH LT, BENRT/ yO—F

RO ZERT B /-0, invitro THEEE
HERER 7 7~V o1 T UIZEH L, &F
51, INETHHEIZ INTEELLTERY
7 VREIRREEREFE TS IS0k, Y HR b
HOWBFFEICHTOHBEZALTA—T 77—
CHIRS A TS U RMBICHEREL, e RPiEY >
NZBIZR LT, BE2HEMTE /7 o—FILbik
EEBTHZETHNLTNS. Y £/2, MEHE
MO THHKZEETES L5112, FURY NV E
DOEFEEE LT, Y27 EDISREICENDS S
fotllo—2BERWEZT y—VHESA T3
DEFEE (AT I N T 2ERELE.
AHEERMNBZET, BTN 05ng DY 287
BEELIEMTENS, HNOT 7 —IHikER
BivRELTa» Tz, —HTEERSIE, I —D0EE
THOTEMY N EON)F— g EZEL
T, v 707 b1 ERWERETOT 71U
CTWEBHLE @it r v L &, 2RO
BREBUR 2 IV ROAS o RS2 LicEREL =
LOTHY, FEZHAWTRERGEETD Z&ICL

D, HRS > RZEORBE T T 74 )z —2ITH
BTE, IOHEMICY 7 LEEA OFEEES
EOMHBEBTNRIETH S,

LLk, #EE8Y 70 2D-DIGE 7 L 5 RELE
By NI HEORIEMNS, FURER & ZH DMK
CINTONYF =2 a3 ETo7at A%z, Hil
MOMRESETTED AT LE JUETOTH
IOAEM EHRLTWS, BEMNATOEREL
T, Fig. 1 TRT LIk, OEBYT7ILELT
MAMMEEE 2 ALY, EEHGESREE GRS
LT, 2D-DIGE L L D REEAE Y > NV E2RER
T5. QBLKEKBBZOS I M SEIL SN S 100
ng LFOF N E0—WEERL TEESHE
EDFY RV EERETS. @ 5T, —H0y
DI EAEDNORLD— A FICEMELEL, 24
BEEREOHEL - M) —hBER2F 1 —T 77—
PHIKRTA 77U ED, HHUETEY L NTEIZ
MU CEEMETR I O— 2220 ) —Z 27T 5,
DESNE7y—HifREHEvr 7 Oo7 L TICk
BHEBETO Ty T ED, BEOEKRT T
WTONYF— a3 %175, KEME, £8O%
WEBY DN EORNSRLIMEDH D TRE
INA FR—T1—2BEEY —7y b DEFEE, 9FR
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Fig. 1. Schematic [Hlustration of Antibody Proteomics Technology

Monoclonal antibodies against many differentially expressed proteins could be rapidly created by applying naive phage scFv library to proteomics siudy, and

these candidates could be effectively validated by tissue microarray.

FL<EORA - N F—2 3 TEAHE—DOHET
HO, BIEETOF4 I AEICERD THHaEE
Hiichss0sLE20N5,

FITLUTK, AEROFHEFMmEZERNEL
T, ANACHESY 7o FH NI HE, H500E
BEHEBHOROOY——5 >N EORE 2R
ATz

3. TOFA—L@BinlicE3ANAREES N
HoEE L BENRIEER

FHACH G RR 184AL NSRS LS XY
LGadEy iz, A AHIER SKBR3 o
B F oy EERERT > TIVEL T2 R0F 1
T b riv VESKE, 2D-DIGE) @it AEfT >
= EBREAICXZORBEEEH L ULORENS

2@ spot DWW, FINETODHL, FILEE
T A0S N EERULL -, BIIL 7~

ORI ED—BERWTEESH MS) IT&D
%%‘@%F&UWSM@ L&l s, XTO
ARy PO CRVEAERETHIENTER

(Table 1), &7/, BIMLL~EY N7 B0 —8%H
WT, AVT SN TEIZED 7y —VHIE

DHEEZRHA AT, TOHKE, 21BETRTOY >~
ROBICHUTEIEEET 27 7 — Uk B
TEHLEMTER 7Ty—THAEOBEHCIEL 2

B2 EETAHS D, 2D-DIGE t& 57054 —
LFEEASEE - BSNAMETESEEDY 2N
IEFEEIFEELTERAL, #Nsicdd 55K

Table t. Identification of Differentially Expressed Proteins in
Breast Cancer Cells by MALDI-TOF/MS

spot protein name MW pl cancer/normal
# 1 splicing factor YT521-B 84649 5.9  Up 6-fold
isoform 1
42 lkappaBR 62872 5.5 Up 6-fold
£3 SPATAS protein 75580 5.6  Up 7-fold
#4 skin aspartic protease 36938 5.3 Down 1li-fold
5 beta actin variant 41694 5.3 Up 15-fold
#6 TRAIL-RZ 47820 5.4 Up 18-fold
£7 cytokeratin 18 7305 5.3 Up 12-fold
#8 TRAIL-R2 (Deathreceptor 3) 47820 5.4 Up I6-foid
£9 RREBI protein 51563 5.3 Up 10-fold
£ 10 keratin K7 type [ epithelial 51333 54 Up 23-fold
2 11 keratin 18 48029 5.3  Up 13-fold
412 keratin K7 type [ epithelial 31333 5.4 Up 24-fold
# 13 FLJ31438 protein 52992 5.5 Up 35-fold
% 14 Keratin type I cytokeletal 7 §1312 5.5  Up 36-fold
415 hPAKSES 54880 3.7  Up 8-fold
t 16 Cytokeratin 8 53529 5.5 Up 32-fold
217 Keratin type I cytokeletal 8 33540 5.5 Up 72-fold
# 18 XRNI protein 53784 5.8  Up 8-foid
£ 19 Jerky protein homolog-like 30678 6.0 Up 22-foid
%20 EPH receptor A10 32130 5.7  Up 9-fold
# 21 glutatione transferase 23159 5.4 Down 53-fold

EAGEICRE TR FERTH A &R TER
4. ﬁ%v47m7b4%ﬁ%%btﬂﬂh@§
T—h—4 NI EDER

NG BIZHTAHEEFIITHIENTEN
X B aipiEEEmAT S aleE R s, FIT, BEoh
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727y —TUHAARERRWT, BAMET L OmEG
BETY, BESNEY NIV EORE 0774
U2 eRAT, 189 EFM DN AL 15 FEH
OEFEOHBMESEE G~ 707 L1
ERWT, 77 —YHEITHRAELE. TOEE

SPATAS protein, Beta actin variant, FL.J31438 pro-
tein, HPAK65, XRN1 protein (78 L Tl iF % L
HEBIZBOLTS, PAHRBRIBVLWTBELAESR
HizgEo s e, o/=. —7F, EPH recepior AL0
(EPHAL0) 1349 50%, TRAIL-R2 I3#9 60 %,

Cytokeratin 8 I3 0% OFEM TEHEL TH Y,

—~HTEHABEHBRTORBIIRD SNAah- 7z
(Table 2). B, HABAT—H—EL TEETHR
FAENT0nD Her2 AN 0B OBHURTH L &
EEETBHE, INSIBEROS NI HEIE, B
AWOENRIEY —4 o MIRDERBDEHES
NB. Ff, Her-2 BEdH D 0WIZEEEFICHB L
T, INGEHY N IVERBEERANZEIA,

Her-2 BB 8 0 5 &, TRAIL-RZ & % Wi
EPHAL0Z, H177% 55 W0WE 62% DEIG THREL
THED, MEOHREEDLED N TS DENT
FEL T —7, He2 BHEOEMIZBNT
L, #70% DS TRAIL-R2 5 W id EPHALD
WTRRITEHETH - 7= [Fig. 2(A)]. BFEHEKT,

Trastuzumab (Her-2 2 & L2 HURESE) HE
WA T AEEERFEEES L TRAS T
%73, TRAIL-R2 & EPHAILO bl s > X7 &

Table 2. Validation of Biomarker Candidates by Tissue
Microarray with Breast Tumor and Breast Normal Tissues

i positive rate of various antigens
protein name . .
normal tissue breast cancer tissue

Her-2 0/15(0%) 53/189(28.0%)
IkappaBR 3/15(20.0%) 22/189(11.6%)
SPATAS protein 0/15(0%) 0/189(0%)
Beta actin variant 0/15(6%) 0/189(0%)
TRAIL-R2 0/15(0%) 119/189(63.0%)
RREB-! 1/15(6.7%) 83/189(43.9%)
FLJ31438 protein 0/15(0%) 0/189(0%)
HPAKSGS 0/15(0% 0/189(0%
Cytokeratin § 0/15(0%) 137/189(72.5%)
XRNI protein 0/15(0%) 0/18%(0%
Jerky protein homolog-like 0/15(0%) 0/189(0%)

EPHAIC /15(09) 93/189(49.2%)

THAHI M5, Trastuzumab A3ESN T FEET 5T
SEHBIREENITRDEL O LTS, £z,
Her-2 BIEEHITB W TS, Trastuzumab 12 L5
BEFETHHOBICESE LS 2 EAMEICE > T
NBIEMS ST FOLSREBEFRIIHLTHHED
BBREENICADELIDOEHEIND.

GWT, FRBESTORE RN EOHEZR
HrlL7=&Z A, Cytokeratin 8 & EPHAIC ORI
ANAOREBOEF EFERMHENED SN
[Fig. 2(B)]. L7=#%> T, Cytokeratin 8 © EPHAIQ
FARADETICEETAY O NVETH D, B
EEEFEWIZPHE - ML G52 —h—12/2b
HBEHHDEEZLIND,

T4, TRAIL-R2 13, AOH s FEMNEL
THIREEOBFESHEA TH D, 519 F/- Cytokera-
tn B IEMNADPELEIZIRDLS ZENFEINTK
B UL EOMEBRIE, PRI OorA s 7 AEH
2, ZREOREEGY NI EOBNS, Ak
TR =8 NI BEREN DEBENICE DA T
EATIEETS RS TH HREIEARERTHEE L%
RTEDTHD.

5. &hHYIC

ERTHE, bhbhWELLE MF&R7o743
AR ko T, MEICEENI TN~
NUEOERE LT, TRAIL-R2, Cytokeratin §,
EPHAIO 28 DA Z &M T &, A TH TRAIL-
R2, EPHAIO L, MMEOHANAT—H—F /%7
B Her2 CEBOLH-RAESY—-T v r 5 87
BHICRDED AR Ena. BE, ZhesT
T HRD MR ZEDD DI,
REZHOEREZHBL THZEET> TS, 5%,
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Fig. 2. Correlation Analysis between the Expression Profile of Biomarker Candidates and Clinical Information
(A} The expression rate of drug target candidates, TRAIL-R2 and EPHAI10, in Her-2 positive and negative cases, The expression of Her-2 in 28% of breast
rumor cases describes gray. The expression of each candidate in Her-2 positive and negative cases describes black. (B} The expression rate of diagnosis marker can-

didates, Cytckerating and EPHAILQ, in cach clinical stage.
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