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We performed mass spectrometry-based quantitative phosphoproteomic analysis to
search for biomarker candidates by using surgically extracted colorectal cancer tissues.
Novel biomarker candidates were identified by optimization of analysis conditions. For the
selection of candidate genes, pathway analysis and comparison with the results of
metastatic cancer cell lines were performed. Also by in vitro invasion assay, we have
identified a novel functional molecule involved in cancer invasion.

AT E R
(BFEHAL - M)
B R & =
AR ERE 3, 400, 000 1,020, 000 4. 420,000
WFFE5y B« A BEIR
FHiff g D53 FE - Al

B E5T - EE2 Wy
F—U— R KIFE., 7eTrdIs R N Fdv—H—

1. BB YIOE & H—C R VELE L NTEDSL L I MER

2RI ETH YRR BRI 5 01

THEOT T 4 — LESTEROBR L
R XY o X TEOFER%LER . FFZ
U R DREAT DSTRERAICHE ATV D, Ly
L. TOIFE A EITHIRAEM SR TH
V. FERICET 2 7 a7 4 — a0FgeidEN T
W5, FEOEITIZIZZ VR IE ) Uik 7
FILDOBEENIERS B TWAHi=H, U B
b2 R BT DS, F~— T — A &
LTHETH D, 72, TN, F~—

L\, ZD78, RIEWCKEEOZE - 16
BN A F~— =TI N TV
W, LU, @mhRIZZ 37 EhhiH -
b2 HENRE S, &S512U VB b
TF ROEMEEEMARDED Z LT, KR
Y Vb7 a7 A — AT O X — > b
ETDHENAREL 2o T,



2. WHgEDHI

(DK EMRE 2 AW F~— D —
A 1 DR

HEATBE D B 70 5 KRG B E A Wiz
KB Vb7 a7 4 —Afflfric kv, K
98 D N A A~ — T — sl & 72 D TR T
DODWHRZEAT D, FFICERBERE O W BH
(Stage2) & =R O & % B (Staged) DR
RV o TV D & . I 5 )
A F<—I—IZERT D,

(23 A A~ — T —{5EHli 55 1 DIRFE

R INTAA I~ —— My I
W, U UBRAEERAL R A 7 TR & 7ol =l
VU E AR &y T A A v 72 SRM/MRM

(Selected Reaction Monitoring/Multiple
Reaction Monitoring) {52 KX A BRFEE1T 9,
Rl SRM/MRM £ Tld, ZRIKO R Y
TN A AN =Ty MIHRREET 2 2 &N
TEDHDT, BEOBWAL F~— I —EM
DRIAF N ARET B 5,

OVEMM LD Z L NTEY VLD K
(2T D ARBERRNT

WRAE S T A4y F IOV TIE, B
ZFWTZENTIZ L0 | oM TICB b DGR
G oEsE, =M, B2 OOV TOME
HradT o, BREERIZRMENT NG, BISEY — 4 v
Nl DT ERET D,

3. WHEDTiE

(1) KGR TO Y Vb7 1 T 4 — LR
M8t o Bl
bt hOERKMERR D 7 1 T A — NN O

MEEE 225 2 v R 7 G T 5720121,
REVEMFNC X B 2 2RI E O I 2
BThDH, LOLRmEEAIL. 20®%OE
BONTORT v SN B E RIFT 720, ¥R
MDOBEAFIET D E 7B b E i1
R T 7 a7 A — MENT AT O ToITid, St
TEPER 2 O T2 i E O i b 23 25 C
H D, AR TITRANS, EEO R miETERS
ZROWIZHHEIZ DN T, RBIRO L0 E

B OBRME(T o7, ROAT v 7L LT,

HhH U 7= 30RO B 7 U L b T T R
DML SOV THRFE T 72,

Q) ZEFNARER R I LA EEN T T 4
— LRHT

HEAT HE D ¥ 70 2 KGR R IR IZ 3B\ T
kA S AR AN/ ORING I ged vl
BT, BERE LY VEM LR T RITLE
RN (ITRAQ ¥5) %2177, EEMD
FRFE & M IE & H B T7F R L ORI
T ORI 0. 5% (w/w) I A & NIZHEE

HEE LTI LUz, S OICFRAAER L7
RIFRE, AF v Mra~ 7T 7 40—
EEEMRNTEHCA Y T A R LT 2
0~ h7Z7 4 —TC Ry E L, Rkt
SENZEY | MER T F RORED ATREIC
2%, VUL T T ROFREICIE LTQ
Orbitrap Velos(Thermo scientific;Thermo)
AW, T — 2 05 ORT T REE -
EE=fENT Y 7 by =T & LT, Mascot
(Matrix Science) & Vv 7=,

)V ity 7 AR D XA T = A fEHT

ERN T BT A —MEHTIC LY EOET
(o TEILD B > T 53 FREIZ DWW T, ED
Lo VIR A BREE LTS
IR D T2 DIZ/RA T = A @MY 7 b
Tngenuity (Ingenuity Systems)
MetaCore (GeneGo) & W 7= U V(b 7+
IVDIRA Y = AR a2 T o0, F1o, FES
NI B NI BN, ED XD XS
—BlcE W YV b EnsnE THlT 57
Iz, ¥ —E-EEMOMAEERZ THRIT
5V 7 N7 ThD NetworKIN 2 T,
FEINTY VB X7 I 5 %)
— B T F I ONTDOTFRIEIT- T,

(DAY R b & o X 7 T DFSBRERRMT

WFE S Tt 2 v R 7 B2 oW T, 8
b & OBIEIZ DUV THEBEMRMT 21T o 72, ik
W2 B30 2 Bl oy 1 D38 R LWAIBE & —
Ty NN D AREMEN B D, BERERRMT D B,
WPk L LCTix, VU VB EERAL R A BUIR
TORPEGAEIT X DI/ FERN TOJRIED
B, BIQY VBB ERZINZ -8
BT DOREFRAMAD~DENER R E 51T o7,
VAL S e o N B b 3 e o DA
AR EETERE DA L O BIEE, R, IR ~D
AT DO\ C migration assay <° matrigel
invasion assay #1777,

(5) &MY VE LA NI DN, A —
B —& L TCOMEE

SRM/MRM {£(Z X B /nA A )v—TF v |k 72fif
HrCid, —FEI2 100 FEEELL B~ — T —{5fd
DORFENFIRETH 5, DEOBRIRIZHR L TH
HESNTERISS T2V T, S SIS RIKT
DOKRFEEITH) ZE TRA F~w—I—L LT
OF AMEERIET 5,

(6) /A F~— T — gl 2 T2 R D
P2 i o B

R TOMFETNAA A ~—I—& LT
DAEBMED TR SNTBEMIZON T, HAEAIIZ
BAEEIZRZ VA AT, RIGHE O FH%E 00
BOETORRER AR~V F~—A
— RO BT,



4. WFFERHE

)V v v T A — AEHT O RS
it

TR D A YE DO W 3 ITAFET D 2 v
NIELEOTMBEN T v T 4 — NEAT
ZITO T2, FmiEhFEZ W& R0 8
OMEEOE, B X OERSEM O %
1To7-, i FELE LT, PIS i£ (Phase
Transfer Surfactant : ¥A B EA#ELE) | FASP
% (Filter Aided Sample Preparation) @ Lk
KIRET 21Tl e 2T A, M6 DT TF R
[N o T VILBR R 0D & X 7 SRR
LY b ~DE L W o T S5 FASP 14
DI BERT W, WIZ, fii L7z 7
FOMER Y VBBLXT T RORKEIEICS
WTHH LTz, &RV 7 L% fWi-iRkEE L
L T . IMAC ¥ (Immobilized Metal-ion
Affinity Chromatography) & HAMMOC %
(Hydroxyl Acid Modified Metal Oxide

Chromatography) CTHIEMFT Z2ITo7c & T A,

[N SR & R T4 IMAC 1528 kB - 7.

(2) B PR IR 2 W T E R Y ek
74— LfENT

SR O RICLVRELSNTET 1
kN anERWT, KGEERRERO KRR Y
VLT v T A — MR R AT o 1o, EIREER
72 L (Stage2) B X ONERBIEE H U (Staged)
DR & R —HBE L0 BB L 7= IR E K
AR, BEORY —7 % L THtr 247
ST, FEFE LT, 10000 LLED Y R b2
TF R EK 4000 O U X R T DA
EINT (), ZORERITZE Tloms
STz, BEMEREZ O 7 B ORI &2 KR

W2 ERIDFERTH D, RIZFEERERIZONWT,

INAT = A fiF#HTY 7 b Ingenuity (Ingenuity
Systems) Z HW7= U gk 7 F LD IR A
U AR EAT T2 & T A, HR R oM
JaRBPER R e & RIRBIC B b D o 7T ik
DT ONT, ZTRETHHI TR
HURTEY VRO BN B D Z L
BNz, 2ol UERbZ U oR T TR
DA Fr~—T— DA & L=,

Bl E 45 2 (FOR 1%)

REVVBIEXTFEE 10302

B2 /3% 3933
(3) KM B DR AL 2 W 7 KR Y o i

b7 a7t — LI L D RE Y Vgl
TFRBLOREES 78K

(3) NA A~ — I — 15kl oy DFEREREHT

KGR EEIR RO 7 a T 4 — LRI &
DIEONTBIEBICEDL D N A~ —T—
BEAIZDOWT, B T DO S B 50 A
AT o7, ~ U ARFTBHEE T M2 &0 BT
L7c, BB N KMotk 7 a7 4 —
LR OFEF & OB G | W5 TIE a8
(2N B B 7245 F % SRM/MRM (2 X B R EE D15
e Uiz, 7=, WSk & OEEr 72 BEc
DWTHHNRS 72, invitro TOEHEEERER
#iTo7z, siRNA [ICH DB AR V—=2 712 &
0. EIREICE D 2 HHL 1 (Protein X) %
RIE LKD), F£2, a7 4 — LT ok
RICWEZINETRAE T Z 7 K
WY Vb2 R B EEN TN D
T, TNODORERET — X RX—A~X gk LT
(http://www. proteomexchange. org/) (ID:PX
D000089) ,

400

350

300

250

200

150

pidiEak ik

100

50

JEERFE 14 A
BRFS 14 A
Lige ks i

(Protein X KD)

() Protein X @ siRNA / v 7 A7 B LW
In vitro iZiHHERER

WA H%DIEE

R TIT o TZERIR RN IZ L 5 U Bk
T T A — AENTIC LY | OB O
SO L= )T CERILEL D
HRIESNZ, TINDEIBITNRAY = A ff
Wi L OMEREfTIC A 7 ) —=> 712 &
100 O VU Vb~ 7"F R % SRM/MRM ©
Z—4y e LTRYIAAT, 5%ITEIZS
< DR Z HWT, 4B 5o i<
7F ROEK~—Dh—L LTOHRAMEIZS
WTHFEEL TV L,



5. ERRERLE
(BFFEAREEE . WFSE 03 M ONHLEERFZE 3 12
AR

(MERERR S0 (FE 1)

Takashi Shiromizu, Jun Adachi, Shio
Watanabe, Tatsuo Murakami, Takahisa
Kuga, Satoshi Muraoka, and Takeshi
Tomonaga. Identification of Missing
Proteins in the neXtProt Database and
Unregistered Phosphopeptides in the
PhosphoSitePlus Database As Part of the
Chromosome-Centric Human Proteome
Project. Journal of Proteome Research, &
A, January 11, 2013 (web), DOI :
10.1021/pr300825v

(FaRE] GH71F)

@OHAK %%, Proteomic analysis of highly
metastatic colorectal cancer cells
established from orthotopic metastatic
mouse model. Zf 71 [B] H A 72 PN 2
2012.9.19, JtyfEE

@ Takashi  Shiromizu, Quantitative
proteomic profiling of orthotopic
xenograft mouse model of colorectal cancer
metastasis. HUP02012 11th World Congress,
2012.9.9, Boston, MA in the United States

@BAK . FEMEBAET T VI X 2 KGR
BB MERE D E &I 1 7 4 — MM, AR
07 4 — A4 2012 RS, 2012.7.26, K

N
R

@HA/K % Phosphoproteomic analysis of
human colorectal cancer tissues for
exploring a novel cancer metastatic
Biomarker, # 70 [5] H A PPN
2011.10.3. 4 &2

(® Takashi Shiromizu, Phosphoproteomic
analysis of clinical colon cancer specimen;
Exploring a novel factor of cancer
metastasis, HUPO, 2011.9.5, A A X, Y=
5=

®H/K _ £%. Phosphoproteomic analysis of
clinical colon cancer specimen for exploring
a novel factor involved in

cancer metastasis, % 9 B H A7 2 74— L4
4y, 2011.7.28, HriB

@EK &, KB VB v 7 4 — L

Wic Kk 2BEBICEbERY By 7
TV, 56 3 [EH AN A SRS,
2011.6.27. dtifgE

6. WFFTkAAK

g EE
F7Kk  £% (SHIROMIZU TAKASHI)
BNEATBOE N ESEEAEIF T - BB AR AT
JEEB - WFZER

MeEHRS: 00582678



