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This is a challenging study to explore biomarkers on tumor cell-derived nanovesicles
(exosomes) and to investigate their potential as innovative diagnostic markers for early
detection and molecular characterization of cancer, and for decision making in cancer
treatment. Here, we performed a focused proteome analysis for the proteins of exosomes,
which are recently revealed to be membrane vesicles secreted from various cells including
tumor cells. At first, tumor cell-derived exosomes were collected by ultracentrifugation
method from cell culture supernatant. The finally collected products were confirmed to be
purified exosomes by morphology of electron microscopy, particle size by dynamic light
scattering and expression of tetraspanins, which were markers of exosomes, by western
blotting. Then, proteins were extracted from the purified exosomes and analyzed the
expressed proteins by mass spectrometry. These experiments revealed that various
tumor-related membrane proteins were detectable in tumor-derived exosomes. In the
future, we will test the feasibility of exoxome-based in vitro diagnosis by isolating the
tumor-derived exoxomes from the peripheral blood of patients and profiling tumor-related
proteins of them.



(BEEHAL - 1)

[ERESET LiEESET & &t
AR E R 3, 000, 000 900, 000 3, 900, 000

WFFESYEF © o BEIER
FHFE O - fE - BT - BEE 2T

F—U— N B @Ak . ERSF e T A — A

1. WFERHAR YWD &

AR DOE (L2 EDDINADRE
KoL, RO THRAERA L, il
IREEET Z &L 2 FHE & T 2 H 2 W
HEORBBHFIND, & DT AR
lig2s A%, BHEIZWrOEE L S R R ORE &
BRoTWANRAMTEBWTIXTAR 2~ —
71— DORFITRBEOBETH 5, ITHFETIE
TR YT M= T a T 4 — Afifl &
Wolmd I 7 A0T7T Fa—FIT LB F
~ = — OB RBFENAT DI TN D B3,
IhEToLZAMEEINT X O Ak i
ZLWEEDLILEERY, LD, 16k
DO IMSET v 7 A — LMFEHTTIE, ZRICHFET
555+ O TR O N AVBE S E R E T
52 EICHEMRIREREDS B o T,

WA, DSAHINE DY B 430 S 7172 Exosome 23
MR IZFETT L. Exosome DEHZ L /X7 EFRe
miRNA 2NIEFE OB S N 7 F IV RE
THRE, DACBWTEERBELA LT

WA Z ENRBEINTWS (Al-Nedawi et al.

Nat Cell Biol. 2008), F7-. #ERKDIES~
— =D XD IHBEN ORI T5H D
TIE7e < MR AR TWEIND H O
ThdHH, RENRANL L WIS DT
En, B~ —h—0ER L LTI T
FLEEZ2 55 (Thery et al. Nat Rev
Immunol. 2009),

2. WO HBY

ERE RS, AW TR, T, HE
LRWMEINDI ERHALNE R TE TS
J X7 exosome” (7 F—H A LTEH
H7arAI 7207 7a—Ficky, jin
NEDEIRINVDF AL T~ —T1—H >
NTEORGE & HEHIZWE O B %2 i A
%, Exosome EO7 1T A4 — AEMBITIEILR
FHELESNTE LT, ZENE~DIHZXK S
e DIZIE, fix FHERFPMLETH D, £
TARMFZE TIX., Exosome DOFH#EE, 7Yrar A4
— NENTEO F ., fREVTHRE R 6 23 A2k
E~OICHOFREMZ RS, AIF5RIE. R
DD RMZWELZRTE T 570D/ 1 1
v FURAATH Y | IRHARERE~OFEERD A
7o B MBS S BREWE R A i
s LMEIND,

3. Mo Hik
(1) AMfakE

b RGBS AFIETH D SW480 & SW620 (X,
ATCC L 0 BN L 7=, SW480 & SW620 1. 10% FCS
G A Leibovitz s L-15 B2 A2 FHWTEEE L
oo WTFNOMBLMRETEL, 727
LT MIRBED H D % exosome FHHLZMHE L 72,

(2) 2% BiEH K exosome ML

BEET vy a by Tary o b
REBIC 72 > /- A PBS T L. HEMEES
Hi (OptiMEM B5#l, Invitrigen) Z@EHL L T
72 REREG AR L7z, Bia BB AL, 200 g x
55D LTIl A2 BRE L, L& BRI L7z,
WIT, E5HI216,000 g x 20 4.5y B4
DOLEEFEINL.0.22 undD=ratlo—
ART VT 4 NH—TABTHILET
T 7 ) 2% 2k U, B L7 %
140,000 g x 70 sy B L7z, XL v MZ
PBS &% . FFEE 140,000 g T 70 4y sy B
THIELETHEHL, Fon/zL v & PBS
TREHE L. exosome 43 & LTHEIUN L 7=,

(3) Exosome # /N7 EDER

Exosome D% > /X7 B EODRAIFEIL, exosome
@ PBS %% ##% % Micro BCA protein assay kit
(Thermo Scientific) % W CHlE L7z,

(4) Exosome ORI FEEDHIE

Exosome ORI EIZENRINEHGELIE TRIE L
oo ZUNRNZBEELELTL pg/mlilid &
9 PBS Tii#% L 7= exosome % . Zetaseizer
Nano-ZS (Malvern Instruments)Z CTHIE L 7=,

(5) Exosome 75 BEMMEEE 22

=R EE LA Yy a7y RE
BKLAEE L, RTHRVLT LT RCHEE
L 7= exosome SRVEIK 7 #i 15~20 455 X
i, D=, %R T T L VRIR TS
ML, R TR AR ERE LT, £ D%,
P TNA v a kS, FREE T
g5 (TEM, HITACHI H-7650) =k b #igzL
776

(6) exosome D7 1T A — LfEMNT
SW480 & SW620 D 5#E i SRR L7~
exosome & AP L CTH N EHFIH L.



SDS-PAGE IZ &V 8 W L7z, IV HL7=7 v
FCBiaik (25 mM REEKFET E=T7 L/
50% 7 r=RU/N)% 100 pl MMz, AT
10 0 RHES Uiz, Bz Rz, 200 nl
DT h=FULHFTI0DERESE, &
IR EE e AW TR Lz, 207 V)T
(25 nl @KU 7R (100 1 g/ml
Trypsin (Promega) / 50 mM /RFE/KZET » E
=L EZLAZER, 37° C T 16 RS
S¥DHZLET, FLVNOX T EE L L
770 ZHCHIHEK (50 pl ®50% 7 =k
U/ 0.1% XA Nz, 30 sy
L CHEU L7z, AEMELZ 2FI(2 FIHIE50 ul
D8Y% TErR=FUJNL /0.1% XA, 3
FHIX 50 ul @ 100% 7% b=k UL THH)
i = & THIETF FERIH Lz,
7' F R R D AR 12 &L > THRME L
7-%. ZipTip C18 F 7 (Millipore) & A\
THR L, BESWHY VR E L,
BESHITIL LTQ Orbitrap XL (Thermo
Scientific) Z v 7=,

4. HFZEECE
AR B W S5 exosome D7 1
T A — KBTS BT, 2 FEO KGR A

FHPARR SWABO & SWE20 2 FEF LR AMI L L.,

F DEEFE EIEN D exosome DAY « FEHL A FK
FTo, HiEOSBEEEIC LY IR
exosome (ZDOWWTC, FTEIEEELIEIZL Y
B2 % JE LIRS, Bl b oS
7= exosome DRI LI T I & PRI 80
~100 nm TodH -7z, WIZ. TEM BT LY,
exosome DR EZBE LT, £ DOREHE.

SW480 - SW620 & & 12, BIRGHUELIAIC K 2 i
Frs i AR L. T oREITH L% 100 nm
Tholz, bz, BRiciESNTWD LD
W2, JBE T EEN SR D /NI EE S,

exosome SFENCKEHL « [N T& CWAZ &

DHERTX 7=,
FZTRIT, ZUH BN AFIES W exosome

DT T A — LEMHTT 5720, exosome H
Rz Ry EEME L, BRESIEIZEVFE
EERLT-, FOFREHE. SWA80 H 3D exosome
P35 79 FlEEH, SW620 HisK D exosome 7> 144
FRO K X ENRFRIE I, A8 FFHD &
SNZER L THBLL TWD Z &3
L7z, ZOH|ZiE, exosome ¥v—H—& LT
BTV D CDE3 (Fig. 1(c) &)< D9 &
WD TeT RTAR=Z U HEENTED,
EBROF AN LD TORENTE, 61T,
Eph receptor A2 <X° Transferin receptor
protein 1 72 ENABHERRE ¥ T B [FIE
N7, ¥#lZ. Eph receptor A2 12D\ T,

ZOE 7 a—F GURRE BRI KT D
IR L U CEIRERBR P TH D . BAMALD>
DAWE LD exosome F DX LRI EIZFER
L 7= figfr oF AR~ I, 5%, 21

531D ARk & L H exosome ETOIRE
BEOHBEZMNTT 5 & i, BITEMZ 8
VBEMERLTZLEICL ST, vy =4 v
Wi ET AN T~ —H—F XTI EHD
FEEZHEL T TFETH D,

5. ElpdEdim L
(WF7ERFRAE . WFIE T M ORISR (2
(=S I)

GEsEamsa) B 2 1)

(1) 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., 534:85-9
2013.
doi: 10.1016/j.neulet. 2012. 11. 010.

(2) Yamashita T., Nagano K., Kanasaki S.,
Maeda Y., Furuya T., Inoue M., Nabeshi
H., Yoshikawa T., Yoshioka Y., ItohN.
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) :140-4, 2012.
doi: 10.1016/j. bbrc. 2012. 03. 144.

(3R] G 7 1MH)

(D B, AEHE - I T 74
I AL DV AT T F U~ — T
—EEEORR L., AAEFRE
133 4., Bk, 201343 H.

(2) IWTFER, AHE—, 1F): exosome H
KWL L LRI ED T 0T A — ARATIC
K DHHM N A A~ — I — DR,
%37 E HARER~ AR [ LVESIE
., AEE, 2012410 A.

(3) NaganoK., TsunodaS., et al.: Proteome
analysis of lung cancer cell-derived
exosomes for discovery of diagnostic
biomarkers, HUPO 11th Annual World
Congress (HUPO 2012), Boston (USA),
9-13 September, 2012.

(4) BErmFEZ, AEHE—, T DAMSLD
W 7 ) — DT 1T F— LEHTIC
Ko\ A F~— T —fEEREDORE.,
AART v T 4 — Lt 510K, |
O, 20124F7 H.

(5) EH—t, AHE— 132 BAEHE
ERDTDODY AT T F U EZtE~—
T —E B OHRE., 28 [ HADDS #



(6)

(7)

6

DTS, AL, 20124E 7 H.
Maeda Y., Tsunoda S., et al.:
Distribution and functional analysis
of Eph receptor Al0 as a novel drug
target for breast cancer, The 39th
Annual Meeting & Exposition of the
Controlled Release Society (CRS 2012),
Quebec (Canada), 15-18 July, 2012.
Kamada H., Tsunoda S., et al.:
Detection of drug—target proteins on
tumor—derived exosomes by ELISA using
anti—-CD81 antibodies, EACR-22,
Barcelona (Spain), 7-10 July, 2012.

LI ik

(D) WFgEfFRE

f4H {E—  (TSUNODA SHIN-ICHI)
PSTATEOE N = SIS T
BISRILARRFZEES « T 0= B Y — & —
RFgeE &5 © 90357533




