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In this study, we aimed to determine which subpopulation of cancer
cell-derived exosomes has cancer metastasis-promoting potential, and furthermore, to elucidate
specific cellular state of cancer cells that produce such exosomes. We found that integrin o 6
4-positive exosomes produced by lung metastatic cancer cells, which have been shown to promote a
favorable environment for promoting metastasis in the lung, do not have a specific size
distribution, but are widely distributed in the range of 30-150 nm. Among lung metastatic breast
cancer cells, certain cells were found to produce large numbers of integrin a 63 4-positive
exosomes, suggesting the existence of a specific cellular state to induce specific protein cargo
packaging in exosomes for promoting lung metastasis.



B X C—19, F-19—1, Z—19 (@)

1. WRFEBRAG S WO 5=

REEE I N E T, iR L OIREES N AR EALAT AT VY — AN, ZNENDOEBIE
e IV IAEND Z LI Lo T s =y F) 2K THZ & 2HE L CTX7 (Hoshino et
al., Nature 2015 (article)), ZTILENDONRAMBENOEAIND Y VY — A& IEFEIERIC
HEAT LT T, BDAMBLOFRE Difige ~DEB 28T 5 Z ENHKkD, S B, ZO A=
ALE LT ) —ADOREEIHEET DA T 7 o ORE—2 N2y VY — KD fifde 5 B
B0 2 BUE L, BRI ERBMUNRR OB L ZFE L TS Z L2 A L7z (Hoshino et
al., Nature 2015 (article)), 7o, HFEEIIMEBERAIC OV THIRE L, KB\ TIX
MAHRT 7 VY —HIZEEND CEMIP BB =y FRRICHFS T2 L2 @miE L

(Rodrigues s, Hoshino* (& 14L3EE) et al., Nature Cell Biology 2019), L>L. Z#
FTCEI Y Y —LEEMALE L TEOMEZIRLATEY . 1Kk UL TORBITIZHE I
HEETH -T2, Lo T, INHDERBEEE S TNENENOIFEREN Ty VYV — 2 E&TIEE
NTWBEDON, —HOBRIZEENTNDD, IIARHTH -T2, AFIETIE. DAHEEZT VY
— LD HH, EOVTHERICH VEBIERNH D D0 E 1R LV TN, Z2ZIE5END
EOBTNEENERINT D, £, ZOTT YV — NEZT B gl O 7e D2
A DEEIEEIZEBR L TWD ORI 522 L2 B89,

2. WFEoHB

HEEE L, ZNETIEAANSRH SN IBNME (=27 Y Y —24) 55 RKEB LG CH 5D
CORVIAEN, ZOIESR~DONAEBEIEE T5 2 2mE LTS, Ll =7V YV —
LZEFEND EDOGFIZ K > THRABBEIMEE SN D DNICHOWNTIE, FRNVIFHETHDLR
KIEZIFHLNTRY, ZZTERIFETIE, BABRTZ 7YY =005 5, EOYTHEMICH
NEEBIRHERED & D DA 1R F LV TN, TICAEND EONFREENERET 5.
Flo. ZOxT Y Y=L EZT R TGS O W2 DB A DEEBAREIZERN L TV 5D
DOPEMRIAT L2 L2 BT, AMRICEID | PABBZSIEEZ T YV — LOR M E A
= XLNBEE SR, DA OFT -2kl L ONRERIEONICER TE 5 L EZ 2T
Do BT, BBIEDNGRMZ 2 —7 v b T OIRMEIFEL TE S AFRICEVH LWE
WIS Z BB T 2 & BZXA TV D,

3. WHEDTTIE

O W=y FOERICESTHNAHET Y VY — A0 #AE 1 R+ L UL TH LN
THZLEEZFELIOBWNET D, ZNNETIEBAMBEERKZ Y V=20 T 7V abf4 D
JHERfI s, EERREIZR-T 2L 2RE L C& 7, RBFFECTH AT 2 ExoView (T XD 1 ki
FEAT D TARIIRE R & L, s N AMIRE RO =7 v Y —

ATIE~EBRED 2\ VEEBES AMIBEET 2 ¥ Y — 5 % 10000 =m ﬁf;%%’jﬁm’@
CHARTA T 7Y rabBa BT Y Y =D b%<, B B A
MELENZ LRGNt (1), £, MBS M 1 807 sy iy
HRDZ7 VY —ATHoTh, AT 7V abBf4 BET N g0

7V —RNETL —HOEMTH D 2 NS hoTe, F2 T N

DEEDT Y Y — LI EDOERNEEZFH>TVWHDNE ;aw

ExoView Z IV CE LICHRFTT 5%, MK E—XZHNTA Y B 0l

TV abp4 Btk Yy — AR HEHRIELZOTrT A &

SRR EAT D, & bl MEEBERAMEE 7 n—=vr 8 0

L. 2 TOMBINEET DT Y Y —BWRRECA T 7Y TSk

abB4 By Y ) —ATHAHDON, T e bR X 1 exoviewlZ &5 1 ki 7L~
BEAEEIODFHET HONCOVTORAT 5. 80N b G SO, AROx=7 Y Y AHic
I, ENERDT Y Y Y — Wik EORR B 5 Ol BENDL T TV v aehitt=2
WTHREET D, :

@ONR Al kT 7 VY — LD BIT 5 1A L ~L TOBE TR DR 72
O NNTHIER = > TS LB RS FHEEOMA L E 2 0 BN E 325, HEEHITMEEBIED A
MBS 7 > Y — MR ORRHESE A KOV R~ MR IEN AMBRERT s v Y —
DT E NI ~~ 7 AR 5 24 BRI ICERMICHRVIAZEND Z L2 HE LTS, £



fo. =27 Y Y — AWV AR TREEE = » TR S NWIEBOETICH G52 L bRt L

TW%, L2 L, TNZEROMid Ty VY — ARV IAZZITE & 585 T RBIELORSRS %

1B o TR IRNTIE DN £ OBIn TR BN = FORRICEETH 50T 00> T

W2, ARFZE TIIMEEB S A RO 7 VY — L2 5% EoMER BT Y Y —

AO)E”.E.B%_’X T EDOR BB T RIENEZELZ L TWD D)% single cell RNA sequencing
LRV 5,

4. WFIERLE

BN A DA T 7 ) a6 B4y Y —AGHEREFTIIME L., TOKES
RO 10RETHDHZ Enbrolz (M2), WIS, MHEBIED AKIIR B 7 v — a2 {ER
§ite s L7z, TORER, ThEThnoEErsns Ty VY
—AZEENDA LTIV a6 B 4DEENR
RHZENbrolz, Thhbb, REEBILETHD
iz Ll b Licm=r VY — L %% < FEA
THMMEZ D TRWHMBENGFET D2 ERHL
Mol TOZEML AT T ab B4
DENEDE IR (HL, H2) &RV (L1, L2) %
%h%ﬂz&m oD, OIS L Ok
PEEROO»ERG Lz, Hl, H2 BXOLL,
12®ﬁ% BB A T T a6 BARBES
TRTFER, ZnEnNBA T 7 Va6 B4
oy - S A A K =T hyyyy VETTZ VY —AOEAREHBEBRICHD Z LN
!ig%%gﬂig??ﬁfgﬁzéé Dhofz, TRO5H HI S H2 &V o 7ol
B [TGaspfBHET Y VY — L (), faNTA ‘/fﬁ U a6 B 4DREENL NN
ITGasBfeBDTH Y Y— L (B, &) . FCAYT7VabBapiieryyy—Led
<PEAL, LI R L2 EFEHFEVRHELRNVZDIZA
VTV a6 BARMET Y ) — AOEABEN DR OTII RN EEZ TS, 2. 2
NETIEONTELERAORy r— 0 F L3R 2 5E 2 TH 5, Tk, filcBIT 54~
TV a6 BARBAEIMILIS-THEENTWDDEAS D D, HIB B FIZEF - IS
THLHDON, THELEFHL S HEETHDLONEHEFT L7720, MO EHSSF, AT
7)/&684%ﬁ£~0WTﬁmkiﬁ// Afﬁﬁ%ﬁoto%®%% Mgt L=
V=AM TR ERIT T T 7V a6 B 4SBT AEITHREFIND Z 23D
Mot (X3), Tk, MiaTZoRnBgE, O wfixa// DDy r— T BIZONT
LHRESNAIEENFEL TWD I LE2REBLTEY, BEZE Y M 2D TV 5,

(a) (b)
BRI E T BITGaB,D Y VIV BREE IVVY—-LRAIKEFZTGop,NDY VINVEE
2.5
I - *T - H1
% 297 ///\/\ - H2 = e
£ 154 ~ - u ® 2 - L1
[5] c
E'P- 1o e L2 g - -+ L2
3 m N
o . Q
g 0.5 g v/‘/.—//'>'
0.0

I I I I I I 1 I J J T T T T T T T T T T T T
7 8 9 10 11 12 13 14 15 16 7 8 9 10 11 12 13 14 15 16 17 18
nRye—y n"ye—=y

B3 (a)ffifg - b)TV VYV —LRIZETDITCupDRHEFEFMAZI0RERT LR IND,

Wiz, Hl, H2 B XL OLL, L2 OMEZEFSMIEANEE D, BABREIICOWTHEET v &1,
WkT vA, AR T v A 25 LRI 21T -7, £ OfEE, HiERIc O VW T A EZEIL
Mo 7=, FEens il Tl 525 HI, H2, L1, L2 OJEIZHIEENEL . AT 7V a 6
BagtExey v — A@Féﬁ&E@m%%%K%éikﬁb#oko@@%%Ty?4Kﬁ
J a— /Fﬁ@;é ntuy) Eﬂffﬁlo 7L\_o ?;XA ‘ﬁ?iET /“IZ/I' iob\fﬁ\ %Hﬂﬂ@ﬁi@iﬁ VY —
DDA T TV a6 B ABERES <m%ik<L1m% BOWTAHEICEERENE.HL
D BIERWZ ERbhotz, LEOKREL Y | NAMBITIEBRICB T, xR 2T v P2 ER
HTETHBEKRILTEY, ZOHFELELMEE IO VY — AOEBIEER) 72 X
HIp D=0, SRERENE L THERSNTWD Z ERbhos TE T,

ki 7 VY — AN R IR ER U N RIE~ & EH L ETOEBIZHOWTEEM a2 B
Lz, MoMEZBEMED LANA T 7V a6 B4 LT L EETHAEDTARLTED



AT 7V vabpBar /v X LizfilaEEzny Yy —LEfWz, ZOE, il
TOMEGBBMEICZIEN R ONRN-T2Z L, ZOWEII=Y VY —2DA4 T 7V va
6 B4 LITMN.LIMETHDZ Doz, EBIC, iCBIFA2x=7 Y Y —AOEY AL
JalzoWTid, ZRETICZZ VY — L 51% 24 BT ORMESF ML L OV R IRIZ B Y
AEND T ENDNSTNDEN, ZNLUISNDOESRYTE DM~ ALNHEIZITDOILD D
NEbhroTWidotz, ARlm s Y Y — a5 3 H%ICHOWT, 7Lkl RNAseq B LY
VISIUM fEAT 24TV, 3 BRIZIIM T~/ a7 7 =V~ D ALK L IEAMNT > TWND Z &
R LT, Zhid, RZERBICIOBRENSZL L TnD Z L Z2Rm L TR Y | IEBINHIR 716
HEERRARTD LT A%, EDOFAL IV TDEOENNERL T VT A AL THINZHLMNIL
TW ZEOEEHWVWARZTET-,



Khan 1, Gril B, Hoshino A, Yang HH, Lee MP, Difilippantonio S, Lyden D & Steeg PS. 39(5)

Metastasis suppressor NME1l in exosomes or liposomes conveys motility and migration inhibition 2022

in breast cancer model systems.

Clinical & Experimental Metastasis 815-831
DOl

10.1007/s10585-022-10182-7

Suwatthanarak T, Ito K, Tanaka M, Sugiura K, Hoshino A, Miyamoto Y, Miyado K, Okochi M. 146

A peptide binding to the tetraspanin CD9 reduces cancer metastasis. 2023

Biomaterials Advances 213283
DOl

10.1016/j .bioadv.2023.213283.

Nasiri Kenari A,... , Hoshino A 2628

Protocol for Plasma Extracellular Vesicle and Particle Isolation and Mass Spectrometry-Based 2023

Proteomic ldentification

Serum/Plasma Proteomics: Methods and Protocols 291-300
DOl

10.1007/978-1-0716-2978-9_19

Hashimoto A, Sugiura K, Hoshino A 169

Impact of exosome-mediated feto-maternal interactions on pregnancy maintenance and development 2021

of obstetric complications

The Journal of Biochemistry 163-171

DOl
10.1093/jb/mvaal37




Hoshino A, Sang Kim H, Bojmar L, Ennu Gyan K, Cioffi M, ..., & Lyden D. 182

Extracellular Vesicle and Particle biomarkers define multiple human cancers. 2020

Cell 1044-1061

DOl
10.1016/j .cell1.2020.07.009

Bojmar L, Kim HS, Tobias GC, Pelissier Vatter FA, Lucotti S, Gyan KE, Kenific CM, Wan Z, Kim 2
KA, Kim D, Hernandez J, Pascual V, Heaton TE, La Quaglia MP, Kelsen D, Trippett TM, Jones DR,
Jarnagin WR, Matei IR, Zhang H, Hoshino A, Lyden D.

Extracellular vesicle and particle isolation from human and murine cell lines, tissues, and 2020
bodily fluids.

STAR Protocols 100225

DOl
10.1016/j .xpro.2020.100225

41 39 29

2022

2022




Tumor exosomal proteins in metastasis and detection

Japan - Singapore - ASDR Webinar Series 2022

2022

30

2022

Exosome proteins in disease etiology and detection~Exosomes new players in the field of metastasis~ ,

Women and Future in Science Seminar@RIKEN BDR

2022

SOURCE IDENTIFICATION FOR EXOSOMAL COMMUNICATION VIA PROTEIN

IEEE International Workshop on Machine Learning for Signal Processing (MLSP) conference,

2022




R&D Science Forum

2022

2022

FG

2022

Exosomes, new players in the field of metastasis

60

2022




Exosomes, new players in the field of metastasis ~ mechanisticinsights and biomarker potential ~

81

2022

Elucidating exosome-driven cancer progression for the development of novel treatments and diagnosis

2022

2022

2022




? SNS

2022

Extracellular Vesicles and Their Roles in Development and Disease

cell Bio 2022 washington convention center

2022

Exosomal proteins in cancer: Roles in cancer metastasis and biomarker potential

12th AACR-JCA Joint Conference: Breakthroughs in Cancer Research: Translating Knowledge into Practice

2022

2022




100

2022

Cancer exosomal proteins: Roles in pre-metastatic niche formation and biomarker potential

2021

2021

2021




SNS

2021

EXPERT MEETING in Metastasis Research

2021

74

2021

94

2021




44

2021

2021

2021

Exosomal proteins in disease etiology and detection

2021

2022




Exosomal proteins in disease etiology and detection ~Exosomes, new players in the field of metastasis~

2022 CiRA Symposium, Advancing iPS Cells Through Collaboration

2022

127

2022

Exosomes, new players in the field of metastasis

2022

SNS

2022




43

2020

79

2020

Exosomal proteins in disease etiology and detection

93

2020

Cancer exosomal protein signatures: mechanistic insights and biomarker potential

4 EXPO

2020




Role of exosomal proteins for cancer detection and pre-metastatic niche formation

43

2020

Cancer exosomal proteins: Roles in pre-metastatic niche formation and biomarker potential

WEBtalk

2020

Exosomal proteins: Roles in cancer detection and pre-metastatic niche formation

Exchange Program Seminar between France and Japan: Frontiers of stem cell and organoid technology: From Basic to Bedside

2020

2022

CLINICAL NEUROSCIENCE




2022

2022

10

2021

Vol .39 No.12

2021

BRAIN and NERVE Vol.73 No.8 2021

08




2021

Vol .39 No.20 EVs

2020

CEMIP




