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Fia. 4. Detection of differentially expressed proteins in poorly motile Capan-1 and highly motile BxPC3 pancreatic cells. A, overlap
of spots appearing in Capan-1 cells {red) and BxPC3 celis (green) in the 400~16,000 m/z and 0—-40-min range. B, differentiaily expressed spots
in Capan-1 cells {red) and BxPC3 cells {green) in the 400-16,000 m/z and 0—40-min range. The levels of expression of 15,407 peaks (spots)
were concluded to differ significantly between the two cell lines (o < 0.01, Student’s t test, between triplicates). C, a peptide differentially
expressed in Capan-1 cells {left) and BxPC3 cells (right) at 614.0 m/z and 13.0 min. This peptide was subsequently identified as being derived
from the product of the BCSG1 by MS/MS. D, immunoblot confirmation of the differential expression of BCSGH, cytokeratin 19, and cytokeratin
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We currently use a high performance computer cluster con-
sisting of four processors with a clock speed of 3.6 GHz
connected in parallel to overcome this limitation. We conclude
that 2DICAL is a simple, high throughput, and highly repro-
ducible platform that will provide a new paradigm of quanti-
tative proteomics. The software will be made available to the
scientific community.
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Early detection of pancreatic cancer by novel proteomic technique
Kazufumi Honda, Masaya Ono, Miki Shitashige, Tesshi Yamada
Chemotherapy Division and Cancer Proteomics Project,
National Cancer Center Research Institute

Abstract

Pancreatic cancer is the fifth leading cause of cancer—related mortality in Japan. Early
detection in pancreatic cancer is one of the most feasible strategies to improve
outcome. We compared plasma proteome between pancreatic cancer patients and
healthy controls using surface—enhanced laser desorption/ionization coupled with hybrid
quadrupole time-of—flight mass spectrometry. Proteomic spectra were generated from
a total of 245 plasma samples obtained from two institutes. A discriminating proteomic
pattern was built from training cohort using machine learning algorithm and was applied
two validation cohorts. This set discriminating cancer patients in the first validation
cohort with a sensitivity of 90.9% and a specificity of 91.9%, and was further validated
in an independent cohort at a second institution. When combined with CA19-9, 100 %
tumor of pancreatic cancers, including early stage tumors, were detected. In this
report, we describe a possible detection of early pancreatic cancer using novel proteomic
technique.

Key words: plasma proteome, pancreatic cancer, plasma biomarker, peptide profile
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HIET B B 2 SRR T & 5 05 -
MEZH<— 7 -2 EFHROUFICELL
EWTHLDERDLNS. HE, 7/ LEFD
ERARVFABRICES TSI EPFRALPICR
h, 000 FEICRERe N/ Aa70¥ 7 b
WX, HINEEOBEESOBENFEERS
N0 BRAOERIZY ) LEFEOERTH
5ELTH, EERNOESIH L TEENZE
BEATALDIE, TI,HEE, BRI
BOBHRETHA. ¥/ AERE, EHEER
CHANTENTH Y, BERLELT 5RE
CAEVEBIZERL T Db IREBRECHE
B THLH. FEEMIREBEBHTCE LM
. MyE~—H—kBRET S A TIEPICE
BLTWAERAESCHEHEELE BENICRET
B, AMBEEICEZDELLITITHA.

BESONA F 527/ ay—0FERE, EHAD
BRI ABENEREORBALH BT S
OTIERL, EAERBRERT&MFE L TR/
Bl B2 TR T A 7074 — LET 2 W5
12 L7z BhTHEESDH (mass spectrometry
TMS)OFZREET L, BETRDERIZ
SINAEOBOERL, T0A4F ViLEE S
ARy TRAMT 52 L (BRERINS
AN—T"y M T A EPTAREICE> T
L. ZOBEHREAELLBE - —HEOR
AR 2 S NRD, L THREELLS
ATFZEET (National Cancer Institute: NCI) & &
EHa&RE#ESE (Food and Drug Administration
* FDA) O3 7 )V — 77 6 SELDI-TOF-MS
¥ (surface enhanced laser desorption/ionization
time of flight mass spectrometry) & {EHLFD
FEEZEIEDE B> S, FHINREREZ X
E100%, BEEB%OLEETEZHTE S
MERTFR7a7 74 VBPRES NS L,
AL TSIy b7+ —25HwT, #HEFD
WA V=TI X T, SREVPATOER
T —DORARVFRINT VL.

EA At v & —HFEAT bR - BE T
UFFIzA7uY s TR, BB S

B Ak 64 % 95 (2006-9)

EEEOBVIEER~Y -V —RAEZBEHELT,
% DEBBEDOMIENLRTFF7a 774
WVEREBLTWS, XRTFFTa 774 IVEEE
1T, BERBERABEOSVWEESETZH
W, BIZHBBIERBLAENNfAA YT FTT4
ZAVT I IT—RHWT, ¥—h—REKZ
FToTWwah.,

KiETIE, EEMIIThbALTWA T T F —
LB # o B~ —p —FER0ERFL, E
S A VY BRI TN TV B MERT
F ¥ 77 74 VE B EEEEREORA
7 5 IS BOERLICHEIT B AL DW
THEHT 5.
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DEH

a. EEEICY-—-Y7AICKZME - IF
TOTF — LR

2001 b7 U T A — LB T 5 E
2k i 4% HUPO (Human Proteome Organiza-
tion) AER &, BERBHEFHOFT, ‘b
A -Tavas MVIiCkEERSFEEL
Te - FusrF—2a - 7Fudy ViEED
RERENS L) ol ZO—RELT
HUPO F{£® ‘Plasma Proteome Project’ %% 2002
ErLBEBEN, MECEITNLIEREDOHERE
BUIRAT & 7 — 7 N — b & TN B D5
ZEDED LN TWAY, MEP M EHTE
FOBEAEPEINTWBE EEZ LN TS,
FONGRTNTIVEIILDET S 227EHE
DAYV x—BHELEDLNTWALD, Ik
WEEEDEHE % BRI T 5720121,
TVTIVRREIUT) VR EDEREZR
W T 2 LENRD A, BEF T3,0007EE
BOBAEFMEFPHSFAESNTVWASD, &
DX RERIIBHL T THEERED Y A ME
CHEFEOEBTHY, EENIIESEY—2
—BEREIToTWEDIFTiE R, BIZHRET
BAAZW < — 7 — ORI LZER T
v — 37 & & LT ICBC (International Cancer
Biomarker Consortium; http://www.thcre.
org/science/international_biomarker/) #3325
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b2y, EBENEHIBROL E— -8R
MWEDLNDDOH 5.

b. SELDI-TOF-MS %, MALDI-TOF-MS
(matrix assisted laser desorption/ioni-
zation time of flight mass spectrometry)
EEAVZOLE - MENXTFE7O7 7
TIICE BB~ — 5 —8E

FARAF2 DS, Petricoin 5 %% SELDI-TOF -

MS#EERIEFEZ BT, RIINEED
EDTEZEOBMERTF 72774V
DEFWRIIT ALY, BEY—I—Z2HRLT
WS L OFERICHEWEERZ 5 2. TOR,
BMBRECOMERTF F7ra7 74 veFlH
LB ART VT R LK B BWER E DR

EAEEx? SELDI-TOF-MSEIZX 5<—7F

—EROFAEIFEL E L TWw ., SELDI-
TOF-MSEIX, TRV y 7, BEHELREE
PELLZWED, ERERLTWAERALT
4 T REOERERHRNCEL W IRIAE
o, i, ZHANEYBE LTHESN
ey — W Th bz, N4FuRy MILSH
BLABSTHY, DT H 20 OMEH 5 8
BHRERERRESISRT LA TE B
LA LA 5, #EH@ SELDI-TOF-MS #i2
I AIME - MEERTFF7u7 74 VKK S
SWrEOME, ToLBoOBEEIHE SN
TWwhrho/zl), MEINTHZELTD, &
Wi7a 7 74 VOREIFENZERORT, TO
BOTWBEE ORI EN & - AR (8
Yty M) EROBREEIELY M) EBWT,
IR ENTVWEWREOHEA»HH DD
VELRZI b BETE, IhoER
ERT 57012, ¥8ty NEBITET Vo0&
HoHRIZE ED, TOBHETVOEEREICH
LT, Bty MOEFER SN b o 72HREE

o bEHWTHRETAZEPFERIN TS,

BICZDETFIVHESIERTORIEILCTHZ 515
CEPEELRBEMHIIHTONL. BRIZFFRT S
A, BAZEELIL, AHFEEZAVWTEEODE
T —H—DHFEREITo TWAb.

%7, SELDI-TOF-MS #EDO M7 &3 MALDI
~TOF-MS#EIZ L A8~ — 7 —HEFHAALDS
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nTwa, MiE, DEFICEINIESTEH
BR7NM73Ir0l)edxy) TEREICHESE
THIEILE ST, Blar o 0¥k % E#ET 5
EEZLNTWEIZD, TVI7IVIZHEELT
WBNRTF FEERBOED, T0O7a7 74
NVERWTBHETVERBET S L) RN
ENTWAM, EHLIZ, FEMREELICH
BT NVT I VEERTFRTOT7 74 VD
s BHFEREICRST 2T F FY—
H—DERERToIETH, BHFEREICK
BT ARTFRE—7OFEEZHEL ML
(Kikuchi &, XEREMR).

c. ay hNAVTOAFFITAEICELD

m#E - mEZH~—h—%%

SELDI-% MALDI-TOF-MS = Tld, BERTH
LETLeVWEHEZBITOTRETH I LT
Zni, BEOEESTETORRE»H V) &,
BEHMHA30kDa i TOXRT T FEBOES
FEEAEICHBENTWS, LYV KRELRDF
BERDOBABERHTT A72011F, YTV
i ET, mE - MEEREYEBREILLLL:
%, BESWETHIT5ay b YTOT
FTIZALHENLEFEPERNTHS. ZDX
5 RN, WA o< 7T 7 4 (liquid
chromatography: LC) & B E4#1 (MS) & A
&b THERTHLC/MS &IN5 FETHE
HENBEZIENEWY, LC/MSIZE BT 3y
b VBT CEMRILER R 1T S Ba I REE 2
AT ENDHBH, kE¥ELIE, LCILLAEBE
OEHEBERORBAZHBELOOWOTH 5.
IO MEY EEE LB 2REETOT 4 7
7 LYy VB 21T 9 72912, ICAT (isotope
~coded affinity tag) % iTRAQ 7 £ D in vitro T
DEERNFAEAEERELHVLI LT, &
EEHEAMEZELFELERIN TS
AP BRARICH T 5 FERREICIE W E 2R 4
GRBEANEoTWwA, FE LI, EERME
FAEE T E (50-200 i/ 53) TOWMEI a<x b7
57 4 &, ESI(electrospray ionization) BIE &
SHEt R A 54 v CERLTEEIL, BEL
SHREEE A4 vbEE 2RTHEB E LTHEB
L#EHT$ 5 2D ICAL(two dimensional image
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converted analysis of nano—flow liquid chroma-
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ZFNITY AL Ko THEI O VT 74
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T EWTE D20, SHRFLERHENT AW
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2. ERIPFAE Z—HRMICLDEE
MBENTFRIOT7AIVICED
S~ — -

EA A v 7 — R LERRE - JEE T
uyFIszA7ud s TR, MBIERT
XLHBESH~—h—DOE%Y BRIZ SELDI-
TOF-MSEZFH LT, mMER7F 707
FANBIToTWA, LTICEDEFEMZ BN
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a. WERikEEBITAE

AR L7-DiE, 2002488 A5 5 2003
£10 B F TIENAA L v ¥ —hIuER TEREL
ENREBBEOEERE (1045 L EFEH (116
Bl oimiE s, FERERAFEHRET 2004 4E2 A
25 2005462 A T CIIRELE Nz RIGEDOKE

BHEEZOF), BEHEREERQLA) LEFEEG
Bl DEr 2455 OMIETH B, T b, MmE
BT R_RTHA—&GTRIREN, #ITE T80T
THRBRESNZ. s, mMEEREE A
rRVWCTEAEHE LR, R1ICRT 455D
Ciphergen L # ® ProteinChip®% W T7 7 4
T4 EEL, \EBEERESHREESIE
Q-Star XL PCI 1000 % Fi\v»T TOF-MS f#4T %
Foiz(E1).

b. BRFEEEZAVEEE LY MHS

BEISHETILOEY

MEERTF K707 74 VHrOZHETVE
BT 572010, Bl ALY Y —hIERT
Bl sh/izBiED) b, PABRBEELEEZOH
2, EEh, BEMRLBRVWEIEF LY M E
BRI L BRSNA-EEE, BEREENIT
B, BEEVLEASOFT 14265 01MmEL L
72(E1). mMETa 7 7 A VEEESNETEH
WTHELEDL, $XRTOF—F—%HF—
—avEa—-FIREL, BERELEEES
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#£1 EUFAtY 2 —hRRRICTERSQARGEOBKRER GO & h k)

#£# (mean=SD) 61.3+9.06 62.1£10.0

ezl
B 37 33
i 34 38
FEBERL
FEEEER 34
e 37
A 0
AR
I 1
I
I 10
v 54

0.6" 62.0+9.06 63.2%x11.7 0.6*

05' 18 24 0.92°

15 21
17
10

6

1

4

1

27

* Fisher’s exact probability f—test
! Student’s ¢~-test

%2 SELDIZHTFIOESSE(CCEY L)

BEE 71 67(94.4%) 45 41(91.1%)
AA 71 69(97.2%) 33 30(90.9%)
BEEL
BREHER 34 33(97.1%) 17 14(82.4%)
BERREE 37 36(97.3%) 10 10(100 %)
Nl 0 6 6(100%)
B R yA A
1 1 0(0%) 1 1(100%)
il 6 6(100%) 4 3(75%)
i 10 9(90%) 1 1(100 %)
v 54 54 (100 %) 27 25(92.6 %)

LERWTER LA (FE2). ERENTZHE
5 ViE, CMI10 pH4 THEIZE SN 5 8,766 m/z,
17,272m/z, 28,080m/z, 7 & UM H50 TELE
END14,779m/z D ARDONRTF F¥— 7 TH
BEnTnz(K2). ZhH4RKOE -7 158
o, BMELEEEZOHTASEERE LR
MFEEEEHOTREL, SHRETLOHHE
RETCTOREBEE FMEFELL &S
e A EE3-a iRy, ZO%BE, (Ho
FEEEE, (-)ofFmrREELERT S,
INBARDORTF FE =7 2o FED

ROC (receiver operation characteristics) Hi## %
4R T. 4RO —7 2 FES2BWET NV
= kA TEREZ0.978 L EEICEWEE R
LTwi. #FEBry bTIE, 7THOBERHI,
NHOREBEED ) L 6RTBBLZMT AT
LA EETH o7 (FE2).

c. Bty MERWEBEHTTIVOKREE

EBLXy Mo TERSNLBHET VO
FHEE, BESPAY Y F —hRiEhE THRELS
n7-MEERED 5 5, BHETIVOERITER
L7 dro 72k, Mk y Mo THREEL /.
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