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fif4E (Hypoxia) fEFEETF @ s ZEfER MRS (Tumor microenvironment » TME ) HYEE #7375
BEEAAE - RO RS ER  Eines BV RERIER - e R4 M EN (extracellular
vesicles » EVs) METTAREREIMHEER - SR ERATREREWERSE (Pre-metastatic niche » PMN) HY
T RN AR AR ZE R R -

AHSE H WAL R BHGR SRR T > BiiHRRE a0 (T 8 7 A A S N B S B AS T (VR
GE IR BT B SR 2 A I ARREY MAEE ( Exosome DS T -Fige 2 AR AR hepatic stellate cell »
HSC) JEALAIME AR - FHFBRENFRERT 760 EVs &7A CD151 ZEH - {leiE HSC #yd LA
BT o WS AT EE AEHY Exosome 3§ i T HSC AN Kz 4Rt FAK (focal adhesion kinase ) ~
Src ( SRC proto-oncogene, non-receptor tyrosine kinase ) 1 AKT ( AKT serine/threonine kinase ) #HES
A0S -

HEE L E RS E 7GR E R T4 Exosomes » B H A E &HY CD1S1 # » J&{L 17 HSC
BV YRS R 4R - SRR PMN BYIERC - BRI CD1S1 AI{E R e 5% 22 -k
YR G FRHEES -

Abstract

Hypoxia plays a critical role during the evolution of malignant cells and the tumor microenvironment
(TME). Cell-cell interactions via extracellular vehicles (EVs) between primary cancer cells and the
microenvironment of distant organs are crucial for pre-metastatic niche (PMN) formation and metastass.
This study aimed to clarify how a hypoxic condition remodel the liver PMN through Exosomes that are
shed from lung adenocarcinoma. Hypoxic lung cancer produced Exosomes increased hepatic stellate cell
(HSC) activation and angiogenesis. The results revealed that Exosomes secreted from hypoxic lung cancer
contained CD151 protein, which contributed to HSC activation and angiogenesis. Hypoxic lung cancer
produced Exosomes increased the activation of FAK, Src and AKT pathway in both HSC and endothelial
cell. Overall, our study revealed tumor-derived CD151-enriched Exosomes, a unique intercellular
communication, modulated the formation of liver PMN, and CD151 cloud be a novel treatment target for

lung adenocarcinoma liver metastasis.
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—~  HEEERE R

Fifif: (Lung cancer) HYTEZRK @ BAAE SCRE ATV B A R A REAET] - MERTES)
58 - SRR E E R o B ARy g TESRHMESSEIEREE - BHSR
{THREIE 2 —  fRIZEEMEIERHE (American Cancer Society ) 4551 &HE » #EESE T A& Y
U5y 2 —2R B i g - 1 SEBIHREEIE U HR4 55— (Siegel, Miller et al. 2020) © FE&E » K
PSR R B B B B VA TR > BBESE T R e > il ~ HRE MR EIIESE U R B
— » At - AR I S A S A EE R

Aifiges fi< A= = B 7 =0 [B 0T 45 B W R - /N REL i ( Small-cell lung carcinomas » SCLC )
EiJE/ NIRRT (Non-small cell lung carcinomas * NSCLC ) » Fife& /N R Atife: A 495 Fifise: 15% »
TeMtrvEERREa A R - B bIREE S HARER 58 - B R B 28 - fERaHRTT
52 R LB TGHR - 128 IR/ NIRRT 5 s &Y 85%HH R, > nHRAERALE 7yl =1
JAAY - B (Adenocarcinomas ) ~ il IR4HAESE (Squamous cell lung cancers ) BURAHAENRE (Large
cell anaplastic carcinomas ) » H:H1 X DARREE 5 EEHCHTIHEE Y 40% © S59ME/INHREATEE A8 ik 70 H Ry
[ IV H - AR B IT PSR - Fele i AR A IEER 28 - Va7 =05 DL ln DI R
£ H 1T #i NSCLC & FHat&Hy 5 FEFRR 30% - 50% > AEMRHT IIT 8L 1V &R - ZLUE
EREEY SR BIU AR IR R » (H 40% BB W2 B HATRE R T2 IV FEEARHA » IhEsATE 4T
B A 2 M 24 B B A 4 1R BR (RS JJ(Duma, Santana-Davila et al. 2019)

B TALSRELBORE - BE PR b ml 2 i CL RN AR A= P)REEEY) (biomarkers ) » #Ef T RPEFE
SRR G o R ST E S TAVHIHIM 41 Angiogenesis inhibitors + VEGF inhibitors ~ Pro-
apopototic agents % o FREVAR AR - BISIAR AR 60%H RN B B R AR AT TH
R&E R RILFE I I EH— ~ 1BE ~ ARE A AV ERAD R ARSI E 2

B2 Z:(Lemjabbar-Alaoui, Hassan et al. 2015) e



FERNEREREEIR (Hypoxia) BEEREFEEAT (Hypoxia-Inducible Factor » HIFs )
FERI AR R N A & RIS EUF AR MIRIE IR R AE A - AL = R A4 flRg
RHNERIESY » FEARENIRE - (REUREFHEHETFERN T HIF-1lofyR 2 - HIF-lo
(ke A4 e R e CRAHE T e HE A A R U TE s LM AR DA B A B I B 2R Rl ~ R S
By W R e AR R (b RE T F ] (Paredes, Williams et al. 2021) ° [ERFEREEN T -
By 7R Bt 4R A o LR I (M= AMURIEER S > EEARIE ¥ 4: (angiogenesis ) (Hapach,
Mosier et al. 2019) * ZAMAERREIREE N 5 A Z (e iR 77 MH BN 5~ (Tumor-derived secreted
factors » TDSFs ) EA4HRESNIEN D (EVs ) BI57(Liu and Cao 2016) « BRI ILERE BT R 4RREEE Y -
AP HAFRNERE - PyEERE AT -

|

=~ % (Metastasis)

FHEER R SR L U E RN Z — » (E MR 8 R o Ry A(E B« (D)
SRR N BT S5 (proliferation ) » BEE TS A BB A AR AT ELAE RV HVEREE (Tumor
microenvironment » TME ) » H.PU &8 EVE 4R (stromal cells) e LRE F 1Y 5 2 4HHE & 2
ERIE Q) 4RSS bR -TEEEARRE#ER (Epithelial-mesenchymal transition » EMT) ZE4= 4IRS
R - (BB R AT AR M5 DA B R BRI RS - (3) B[S E YRS E

(Extracellular matrix » ECM ) 5 4HA (R BEAL - ELLHRIES T - (EE 4N B A 262 MY E-
cadherin 73 RS9 N-cadherin FRZERGHE » W2 A (intravasation) MMEH » FE kS5 E 7 »
TR I R AT (DM E ZEEHEA (extravasation) N —{E&8E 5 O)FIZEFENes
ERFIGET - RIS T EE R o e ARHRGIRREIR A1 A6 30 7 A MY R R

1 (Hapach, Mosier et al. 2019, Fares, Fares et al. 2020) °



o~ EREERATNIREREE (Pre-metastatic niche > PMN) EERTERER4HME (Hepatic Stellate

Cell » HSC)

Ry T WO AHRE B SRR AR R R ERS AT g SRR e T ARy
SFERAAF (Tumor-Derived Secreted Factors * TDSFs) ARG 53 4HAES M (Tumor-Derived
Extracellular vesicles » EVs ) 55 » AR (IR a8 B I TEUS - TR RS AT fUR R ( Pre-metastatic
niche » PMN) » BUFIATRE SR B RG 4R AT 5 E AT 25 B 8 JA B AR & (Izraely and Witz 2021) » i
PR FE (immunosuppression ) ~ 2% 3¢ fZ & (inflammation ) ~ M #4E (angiogenesis ) ~ WEAE
A42p% (lymphangiogenesis ) ~ #5 B %% (organotropism ) FIKHAESMNEE B (extracellular matrix
remodeling ) (Liu and Cao 2016, Guo, Ji et al. 2019) °

TERE R EAS Ny IR EARE T (7 Seed and Soil” ) G - R EEEREAE BRI AR By

"seed | HEREAEATAHSAEAR B " soil | v M Pre-metastatic niche #7378 A LRI (5 T IRAC R ATER S
" niche ;- FEAAEIN Z ZHENRAVTHE GER FERR e B WA 25 E 8 (organotropism )
(Chen, Hoffmann et al. 2018) -

AR EARAHAE (Hepatic Stellate Cell » HSC) FEIER BN T » ERAHAEER 5% (- ORHRES -
A] LASIHERG AR — R G AR B 2R - ATl SR sz B HA (1 - AR g R f—
so: R0 % 3k R Ay 2 5aN AL BIEUERR R E T - IR AOSLIRRR IR
BB E AR NEE (Extracellular matrix » ECM) © JE(LARRE AT EARGIAL - SFEHL
HEAGEFHIGEAER A 0 W H GRS — LN T2 2 S B A4 - SR by £ 22
FEPR 2 —(Geerts 2001) © ok HSC Sz AR RV 4=t PMN ZRAE S - HSC #HzE£
BN AERAT (vascular endothelial growth factor » VEGF ) B2 [f& 4=pZ-1 (angiopoietin-1) g

17 A8 R B 4840 {(Seki and Brenner 2015) - Z0ELABIFY PMN HEE4 MA 4 -
TRTE Bl R A B B ey R A AT PMN » B2 IR SRR B~ (8 ks

(ISP
SR EIREEE ) A G - & EMHBEAVIH] R 2By 2R M R FE(Liu and Cao 2016) °



A~ FERESNE8 (Tumor-Derived Exosomes )

ShEE (Exosome) #T8&AFEAE4RARMIAYAC O AR S B B E AU & » Exosome BIEL
/INHIAHRELS NI (extracellular vesicles » EVs) HY—T&# » EVs fRA/ N [EI BRI & HEREEC IR
RIE w13 R =5 SaS (Exosome ) ~ #808, (microvesicles ) FIJE /Mg (apoptotic bodies )
(Mo, Cheong et al. 2021) » Exosome {7 & =AY #F] > £ T DNA ~ RNA ~ microRNA B8 H
B > S8 T AR AYEE EE(aiswal and Sedger 2019) » Exosome 25 AAMAL T T E

(endocytic 2 #E I ( endosome ) AHARFFAFEHE A B 1S A SH P RET 2 Exosomes
FEHHAEEPER Cexocytic ) ZPH IR AR/ 50~ 150 Z=2KHT Exosomes (41[E— ) -

R4 CDY, CD63, CD81 2 » B A7 £ Exosome MYFE M 1H 47T (Mo, Cheong et al. 2021) °

FeAMLE R FARTCEH (Heat shock protein * Hsp) 401 Hsp70 #Bf Exosome WHYEE H'ETEE

(Rajagopal and Harikumar 2018) °

@ - Exosomes
@@

exocytic

\\; ndocytic

EVs content

DNA
mMRNA/microRNA |\
Protein
Surface recepter

NMv
A
|

(Bl- ) Exosomes 7} = & p % 4
JEAMAE & 28 53 M) Exosomes & Pre-metastatic niche (PMN) 1 > FEICIEEIHAHAR HI AL E
ey AR AR R AVEREE(Liv and Cao 2016, Guo, Ji et al. 2019) & Exosomes 22 izl 4H &5 -
£ PMN H{fl 281 2 e 40 fe il (immunosuppression ) #8382 (inflammation ) B2 2EEs
B (organotropism ) 55 < FHJ/Y Exosomes & L4455 B2 8w iT e B - RILERIR
AR RS R i s i » Fhae B AR B S Exosomes » T fRH > & > $RFFHDTE
TERERS SR AR A RS i (Liv and Cao 2016)



75 Cluster of Differentiation 151 (CD151) fEBEETHENAE

RIS EERE I TR ARG ETRES S A E NI T 82 - BANMESR
S ARHIZAN e 2% NBET S ST = E SRR R T iz —F CD151 -

CDI151 @R PUBSHE & Y55 - 73§ 8 % 28 kDa HVER LVE » (R ET S BT % A ViBie -
WIHAREISTE ~ MEW A ~ BEEUREERES] - SSA TR NS IR E O 2 8 4 iR AR
P2 B35 (Geerts 2001, Sadej, Grudowska et al. 2014) »

FEIIE CD151 ZA K CD151 FIFZARR EE L EAE O IER i EE O 4SS
#42% (1aminin-binding integrins ) ~ 4= EAF ( growth factor receptors ) FIEYE 4B 2R (16 (matrix
metalloproteinases ) (Sadej, Grudowska et al. 2014)  [FE4F CD151 EAEREIRE TR ML EEd » 28
A B BRI ORIV E Y - WS BLEVE IR - CDIS1 (AR EEAEES - BRI ITaE SRS
HH 2 T R B RAREERE ST - CDIS1 AR B A EENZETFITHIN A YIS iz
JERRAN VA BUEE(Sadej, Grudowska et al. 2014, Yue, Mu et al. 2015) ©

+ - Integrin/EAK/Src/AKT signaling pathway
TEE AR _EAVEE &R & H (Integrins ) 1 DLZE 48 BLRF & 1B R F-45 & 508 ECM( Extracellular

matrix ) S EAE N » T BT P — 2 5 Bl { L Y 2 S B A SR IR G » AR5 B34 ( Focal
adhesion kinase » FAK) » 2EHFE &R 2R FE S SRR - S SRV S ESE - Al
PR ~ S EL{FE (Parsons, Martin et al. 2000) < ZEHEEUE FAK £ tyr397 (Y397) HYALE S
Wzt (phosphorylation ) » LI FAK & 8l Src SERBIRAE & > (£ Src RIFFUE PI3K » HEMTE(E T
8 9 AKT(Schaller, Hildebrand et al. 1994, Chen, Appeddu et al. 1996)  AKT £& H t.f# & protein
kinase B (PKB) » fEAHAE - E BLIAE M 1 5 B2 %2 BH 52 (Burgering and Coffer 1995) » AKT EL#TF
ST T 3 e s B A R AR R - AKT &2 B bkl (LRI A L A A A AR
73 feimie RS - FIRPE(E MFESE RNA BEEERHMERE - Esdiiy L

R ELRS 6 /) % (Parkin, Man et al. 2019) -
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W

BT
Bt KPP IR IR b R DASE = PHET R AHAEEAS U - &CH T R e AR 28 A T
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(—)  BREE G ENTE AN 70 Exosomes

(=) BREFEFTIY LY Exosomes f& 75 5 28T 2 ARANRR S L R & #r Ak

(=) GREEEFHEMEMAENEAR CDI5S1 Z Exosomes

(") Exosomes 554 CD151 & H 52 PMN 2K
(F)  iLF> Exosomes _fY CD151 j& i o f 20 2 H IR 52 24HAt R A

v WIEREREE

CL1-5 =] exosome solution
% J = = the major i 3
lung cancer cell ® - T=' T e naor
— 0= 1 roteins marker & -
. — ) . by = . \ v\ ) P Western blot
Normoxia Hypoxia —_ \ /e
20%0,  1%0; ST
Collect 24hr Normoxia Hypoxia particle
exosomes exosomepellet  giameter assay
'1\'\{ ;:4 NTA
o )
N, e CD151 protein
R .
! on exosome surface R
Hypoxic
exosomes

Normoxic

LX2
stellate cell

Control

HSCs
activation

Control

—_—

Angiogenesis

SIRNA Ctrl
exosomes,

£Xosomes,

% £
2
g _, "‘

PR
W

~N

i

Hypoxic
exosomes,

rhCD151
protein

1%

exosomes uptaken
_—

“Western blot

J

el il

liver fibrosis

HSC activation

Western biot

SiRNA Ctrl siCD151
exosomes, . N
signaling pathway H
Wesmrn blvi
Normoxic Hypoxic l,__' o -
exosomes, exosomes )
exosomes uptaken -ﬁ o >
HUVEC . /
endothelial cell thCD151 migration e

protein

Wound healing assay

angiogenesis

siCD151
£exosomes

signaling pathway
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2 - EBRMEIRITA

CL1-5 (Human lung adenocarcinoma cell »

high invasive )

s

HEI AR bt BT

HUVEC (Human umbilical vein endothelial

cell)

il BT B TR R ST

LX-2 (Human hepatic stellate cell )

f# 5 EMD Millipore (USA)

(=) TRk Die

7K MrEEL Ui i
GAPDH 1 3000 5174 Cell Signaling Technology
Vinculin 1 : 1000 13901 Cell Signaling Technology
HIF-1 a 1+ 1000 610959 BD Biosciences
a -Smooth Muscle antibody 1 = 1000 AS228 Sigma-Aldrich
CD151 1 - 1000 17327 Cell Signaling Technology
P-FAK (Tyr397) 1 - 1000 3283 Cell Signaling Technology
P-Src Family ( Tyr416) 1 1000 6943 Cell Signaling Technology
p-Akt (T308) 1 - 1000 13038 Cell Signaling Technology
FAK 11000 3285 Cell Signaling Technology
Src 1 - 1000 2108 Cell Signaling Technology
Akt 11000 9272 Cell Signaling Technology
CD9 1 = 1000 EXOAB-CD9A-1 System Biosciences
CD63 1+ 1000 EXOAB-CD63A-1 | System Biosciences
CD81 1 = 1000 EXOAB-CD81A-1 | System Biosciences
Hsp70 1+ 1000 EXOAB-Hsp70A-1 | System Biosciences




Anti-rabbit 1eG 1+ 3000 7074 Cell Signaling Technology
Anti-mouse 1gG 1+ 3000 7076 Cell Signaling Technology
Goat Anti-Rabbit HRP 1 20000 | EXOAB-KIT-1 System Biosciences
Secondary Antibody

(=) RPMI 1640 ~ Dulbecco’ s Modified Eagle Medium ( DMEM ) ~ EGM-2 ~ EBM-2 ~ 10x
Trypsin ~ 100x Glutamine f%E Lonza

(P4)  Accutase f#H BD Bioscience

(#)  Fetal Bovine Serum, exosome-depleted f#H Gibco

(75)  Exosome Precipitation Solution f#H System Biosciences

() PKH26 linker ~ Diluent C for General Membrane Labeling ~ Dimethyl sulfoxide (DMSO ) »
propidium iodide (PI) ~ Trypan Blue Solution 0.4%}#&H Sigma

(/U Calcein AM [#H Tocris Bioscience

(71)  Corning® Matrigel® Basement Membrane Matrix(#356231) {&H Corning

(+) ON-TARGETplus Non-targeting Pool(20 nmol) ~ ON-TARGETplus Human CD151 siRNA-

SMARTpool(5 nmol) ##%E Dharmacon

BIOBASE

SHeR

nj =

Thermp Scientific 370




O SiE B R 2%

Eppendorf Centrifuge 5810 R

Eppendorf Centrifuge 5424 R
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YIHDER BH-230D

Bio-Rad Mini-PROTEAN Tetra Cell

Bio-Rad Mini Trans-Blot Electrophoretic

Transfer Cell -

Bio-Tek PowerWave 340 Microplate

Reader

DR MR

>

Azure 600

3

Piides

[~
S

=
VE-m

aEMN
/-
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ZetaView Particle Metrix

R

= | = | GeneAmp PCR system 9700

B RORKS

StepOnePlus Real Time PCR system

EA e SR e D S8 - S e

= HHpadEEE (Cell cuture)
(—) AfifgmedipE (CL1-S) £28& ([@—)

B2 10cm dish » {5 FHESE RO AR B Roswell Park Memorial Institute (RPMI) 1640 * &7 10%
Aa4-If7% (Fetal Bovine Serum » FBS) » B 37°C & 5%CO:Br & » SRR E 149/ 537
BF > DL 1 4 IR ARERE (subculture) » R —IUBER ©

PR - EBR dish EAYRFERAE (medium) » FFLL Phosphate-buffered saline (PBS)
SRR medium 0 A 0.05%EE EES (trypsin) le.c FLIMET > 5% 5 5 o#a/ch - (H4IHE
AREEES B AT - FIARRER (Hh&F FBS Aeff] rypsin fEFH) » AL 4°C ~ 1000rpm &l

12



5 43 RER typsin - IREERTEK - EIBAHEE T Basat E A BRI e i U -

Human lung adenocarcinoma CL1-5 cells

(B®-)
(=) BrfEERaE (LX2) 58 ()
{58 BB AA R F Dulbecco's Modified Eagle Medium (DMEM) » & 2%&4-0% (FBS)
L 1 9of AR ( Glutamine ) BN &H 5%CO:HY 37TCHEEFM T » S ARE-R N4/ s »
LT = 3 i AU e - =K —J08ER -

LX-2 Human hepatic stellate cell
(®=)

(=) AIFESARA FZ4HFE (HUVEC) B2 ([E=)
{5 F B L% By Endothelial Cell Growth Basal Medium-2 (EBM™-2) » W& A EBIME
Bz 4HfL AR 0935805 MV Microvascular Endothelial SingleQuots™Kit  (EGM™-2) » B &H 5%CO:
(1 37CHEEFE SRR RIS M » D1 - 2 (g Sl KR — IO -

13



Human umbilical vein endothelial cell

(®=)
M- BR&EEEE (Hypoxia) BRSNS (Exosomes) Fi&R
AR R ARt R CL1-S R B A T HUHEAHAE - 5580 10 emdish » €9/l » RAEEE
TR B ERYNEERY FBS (Fetal Bovine Serum, exosome-depleted ) £2 RPMI 51 » 43 BIF AT
GURIE G B R R - AT E IR 1% On ~ 5%CO, FEE B b 4H H B A ik 18

(Hypoxia) 5 BEEER—#% 20% 02 ~ 5%CO. HyEREE (Normoxia ) © 24 /NHEE 4TREES &I -

BEER 0 LA 4°C ~ 2000g B0 30 s g8 EY_ 0B > AR ZEEY NavEe sk Exosome Precipitation
Solution JE&4] » B 4 CEIR RIZEUH > FFLA 4°C ~1500g B0y 15 788 > Kb B A5 Exosomes

pellet o (&Y )
(B2 )

Normoxia Exosomes pellet

Hypoxia Exosomes pellet

Gl PSR E (Western blot assay )
(—) #HELEZER
HHAEAERY 10 cm dish > RFAHHER 2100 7mis - PAKAY PBS ZE/#4HiAE » FEA0A 1 mlPBS
A PAEIBR DT =AM 4R > BL4°C ~ 3000rpm B0 10 738 > KBR EIFRE T cell pellet » LA
& cell lysis buffer (RIPA buffer : protease inhibitor=1000 1 : 10 1) » FA/K_EER 30 47 #
% > BIZUREZ 20 70 > HLL4°C ~ 12000rpm Ly 15 o088 - HUS EE R BN RE8E B EAEL

K -
14



(Z) HEHETEHEN
FIF BCA (Bicinchoninic Acid ) Protein Assay Kit & 58 [H/EEE o ZEAECEL 0.1 mg/ml
(9 BSA (Bovine serum albumin) » ££ 96 well 1 > 43 HIHIA O~ 1.5~3 456 F 7.5 2117
BSA 1% » ISR /KEERFE well 22 10 11 0 BAREHE well JILA 140 w1 BCA LA » 1ERE
BRI 5 AL 2 1] BV EZHURTY 96 well F1» JIA 148 1 #Y BCA &Kl - £
A 3TCEREE K 15 2388 > BLRFRE A Bt AR T o # Cu" B FEEE Cu” > 2
Bl EASL - BUBERRE TR EE MBI BOUE » HAf&FLA cell lysis buffer
RHE E H B X HURI IE RHEDRRE -
TR —801%  [RAEEETRELLEII AJE R 6X Protein Sample Dye (0.5M Tris-Base (pH=6.8)
Sodium dodecyl sulfate (SDS) ~ glycerol ~ Dithiotherito (DTT) ~ Bromphenol blue ) ¥ 58 E » LA
OS'CHuEN 5 7y & VI RIfER - fEE N E S S -
(=)  Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis $#£2 ( SDS-PAGE )
IKIRAEZ 2 B E 7 TR NICRA FEUREIBEG - SEefirBoBRibe -
7K ~ Acrylaimide-Bis solution 30% ~ Gel buffer(1.5M Tris-Base (pH=8.8 > NZ ( separating gel )~
0.5M Tris-Base (pH=6.8 > _EfZ (stacking gel) )) ~ 10%SDS ~ 10% ammonium persulfate (APS) ~
tetramethylenediamine (TEMED) » PLEJR & AR - Jolf M (separating gel) JEEREIA
Rz VB - HLAIERARES M E P - 7 MEBAEEE A BB (stacking gel) JR&
WO A BRI - FrAel 12 B ] R R e ple B T g EAEIEHS -
(/) &k (SDS-PAGE electrophoresis )
B RS E AT K 0S4 ENR (Tank buffer) > FAEHRZERE (well) HH/EAE R
M52 RY 2 B VB RAHURE Protein marker #ETTERK AT o DA 100 (R4 B BEH#ELT stacking
B E B I E] stacking gel B separating gel Y/ M ERF » ERFERRFIZE 120 (RF »
HE T o
() EAEEE (Transfer)
kST BRIEEUHHEES - RSO BT PVDF &% SDS-PAGE BBAS T » WifE
H EN &R 5E 3mm Filter paper > 20 =GR JEAR > TEHRFACZ B Transfer buffer H >

15



LA100 IRFFEERE ~ 1.5 /NI SRR » fET& 4 PVDEF f -
(7)) fyEEisE% (Immunoblot)

FEFEY Y PVDF BT A Blocking buffer (5% non-fat milk > 3> TBST(20mM Tris-base
137mM Sodium chloride ~ 1M Hydrochloric acid ~ 0.01% Tween-20)) » > 4°C T overnight #{T
Blocking © LA TBST {E & Wash buffer % PVDF B5 3 X » 52K 5 4788 > FA0ALL TBST i
R — 4k iAS (Primary antibody ) #RRELLAI Ry 1000 < 12 7% 4°C NER overnight » FLL TBS-
T ek PVDF & 3 2K » GRS 7788 > i —4kPiHS (Secondary antibody ) DA TBST # » Lh
B2 Ky 3000 : 1 ¥4 %({: PVDF B& ERFE 1 /NEF - FERL TBST Heid 2 Bk & ml

( chemiluminescent HRP substrate (luminol reagent : peroxide solution=1 : 1)) » iS¢ E ¢

HRHE Zade AR -

N DAZkr et T (Nanoparticle Tracking Analysis * NTA ) JHIE Exosomes R A

7N

R EESERHY Exosomes H BSA E& » BEHEEETFME - BREER 10ug &
Exosomes /A&7~ PBS (HEEEEFA[E] > g8t fy 20 11> FIAH NTA AT EEEZHY Exosomes HL{E
KN (e 7o) o _EARES - FRSefE ] PBS B ke - wECR DAISHYRLT- 5 &y Exosomes - [F]HF
Exosomes 7&5/& B FRRE 1000 £% > BU 1 189 10 1 g/20 121 75 Exosome 1A PBS #ifes - &R 2
TR EETEES 11l A 100 FEAARIHT « HEE R iR  #E1T 30 87
Guth o

- : *

EN L Z &, 69 Exosome

(BT ) # Exosomes % ¢ {871 » iR B A 7805~ /]

16



FORMLTIEHE AT (NTA) > B 1R T g A A AR A HOAT B S BN
TREBERAIER - (i PRGBS Lo LR EBIENET - Bl Gt R EHERTAY RS RV - 18
FERER TR ES R - DI S IR BB R 2 2 - ZRoKRV/INAY Exosomes #HRLEURF
TEPURSETTROUIERC > W0 TR TR IERYRR RN - AR TIRMZEL AT - FEREE
NI R - ARIE R ERE TP N [FRRCES) - MR R DR E
1§ - ML TR EHYEB R AGARE ] LURE MRS AN E -

t- 4R Y644 (Fluorescent) B2 PKH26 (PKH26-labeled) T Exosomes @ ERZ24HIAfE
#EHL (uptake ) Exosomes
Sy AIUEE 1x10° 8 CL1-5 A Hypoxia 1 Normoxia 433 Exosomes * LA PKH26 linker
(PKH26 : Diluent C=1 : 100) AL 5¢ 00 A Exosome Isolation Reagent » B Y 4°C #E5¢ 24
/NRFETTHIAERE AL > FELL 4°C ~ 10000rpm B0y 15 3385 EIFR » B FEAYE#OEHY Exosomes
pellet °
73 24 well plate H > FEA 1x10" 8 LX2 81 HUVEC 48R » {R4HRAL#E 1% - DA Calcein AM
(Calcein AM  PBS=1 : 1000) Z&kEEE - BHY 37CHDE 1 /INE - FELL PBS REAE L 5E
R E ZL s -
BFEFL iy Hypoxia B2 Normoxia Exosomes fIAZ Ry LX2 81 HUVEC (&) > FH
LX2 fHEERERE PMN 3R - BN 37T°CHDYE 2 /NIF{% - DL PBS JEE4HAE » M BB T
BizZ o D EERM =11 -

= =il

Pellet + medium

Exosomes (Diluent C f +50 “IlBUffeL labeli Centrifugal (mix)
pellet iluent C for general membrane labeling) o 15009 30 mins
+0.5ul PKH26

+10 pl exosome solution

HUVEC LX2

l l 1x108 celliwell
S + exosome

N R —X—]

gggggcz - S Eor o hr
B [
| I + CalesifniAN (1:1000) ¥

For 1hr, 37 °C

Capture by fluorescence microscope

(®B+ ) Exosomes % ¢ 4 » LX2 ¢2 HUVEC
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A HHRE T MM B AR 10t
(—) BrE&asHr (Wound healing assay )

# HUVEC 4HffLL 1x10° FH4HREE Y well » FRAE 24 well plate H - SERFAHAESE 2= RERT 7
well LA 200 2 1tip £F well FiEIEIH —E & 11% - FAA PBS % R4l 5% -
1x10°§EfY CL1-5 #* Hypoxia #2 Normoxia 437057 Exosomes pellet [EFA B ATHEEA SR
IIA well o (ANl ) > DABRRER 53 S O /INKFAT 8 /NIRRT & TR TEA T e e
HECs -

(H= ) 2434446 » HUVEC ¥ % 8% m% # 7

(=) ME#A3Hr (Angiogenesis assay )

{#iFg Corning” Matrigel” Basement Membrane Matrix HESFAHIISNEE » 1 tip B PBS 2
AL 4°C KgE  FEK EHEPELL 96 well R EFLERCANE )/ ONI AFRFEEAY Matrigel( Matrigel:
PBS=2:1) 30 pl/well » iU 4°C—M{% - i Matrigel $F-5% well | » FRREEA 37°C 5
BRET > 47 30 2388 > 15 Matrigel Be[E{% - B well A 2x10"F8 HUVEC > FHif 2x10°
HEY CL1-5 A Hypoxia B Normoxia N4 4T Exosomes [EAFAHT VS E R SR » —EIIIA
well 1 (HOESL) » 8 /NREE > LA Caleein AM (Calcein AM : PBS=1: 1000) DL
Feth 1 /NRpfig: - fEE LR T84 HUVEC & SAERAE -

4°C

(B~ ) 1196 24 3445 L4 » Matrigel (Bl

18



L

LA siRNA #5aHlr e 2 RRE

siRNA( Small interfering RNAs ) A4 NEER RNA » T THEFERE mRNA FH - A LL siRNA
w5 5 0 FHET CD151 AVELA » S siRNA B KiRTE » SRR E B 20 u M » B 4ipERs
EBEN 40 sSIRNA B DharmaFECT®] transfection reagent JEFRIIEEF% » i1 AR & FBS

AVES B TIRELARE T - R ARG T 24 /NRF(5E - ZEHL RNA BCHANDTAYE T8 s - DL

HE & &

SR S I R A S ERE T T AR R P HE SR -

Fe3ll (5'-3")

Control siRNA | UGGUUUACAUGUCGACUAA

UGGUUUACAUGUUGUGUGA
UGGUUUACAUGUUUUCUGA
UGGUUUACAUGUUUUCCUA

CD151 siRNA | UCACAGGACUGGCGAGACA

CCUCAAGAGUGACUACAUC
GCAAGACGGUGGUGGCUCU
GAUCAUCGCUGGUAUCCUC

(—)

R el B B (Reverse transcriptase polymerase chain recation » RT-PCR )
RNA Z£HY

& CD151 AR HETRHY CL1-5 4if - Elisa sl bl PBS JE7L » A
ImL TRIzol reagent FRFHARIEE 10 738 > AU MR EMERELVETR > TIA 200 118y
phenol : chloroform : isoamyl alcohol (25:24:1) JE&¥E4] - LA 4°C ~ 12000rpm BECs 15
i N REHE EJE R RNA IR g RNA AL NEE(Tsopropyl alcohol )
EEE » LLAC ~ 12000rpm By 15 7088 » KER ERRICHIIA 75% B2 RNA -
L 4C ~ 7500rpm FeCs 10 7rE AR ZER - FERRRAREEZ - (K RNA B0 A#
& RS TE 2 Sl E 7K (RNase free HO) > DA EREETHNE & 260nm/280nm 2 IO
B > FHLUEE RNA BE R4S -
RNA [ i#g% (Reverse transcription ) Ji% complemenraty DNA (cDNA )

T EEEYAY RNA HUHEY 500ng » AIA 2 115X Primescript buffer ~ 0.5 21 Primescript RT

enzyme mix ~ 0.5 121 Oligo dT Primer » FEAIASEEE /K HEHLARBEFE B 101 » 2 PCR 1

19



a5 11 72 3TCAERT 15 738 » £E° 85 CHEM 5 BbAF R P (RS » IERFA3-EH mRNA
[ #Eig > cDNA -
+— - EEEEAEESSE (Quantitative real-time polymerase chain recation * Q-PCR )

HY 221 cDNA ~ 51 SYBR Green Master Mix 2 X) ~ 2 1 H:O Bi& =R > forward
(10mM) and reverse primer (10 mM) 0.5 1 39ELEE © BN StepOnePlus Real Time PCR system
#E1T g-RT-PCR ° 3% € S IEMR(F By © Stage1: 95C ~ 20 Fb ~ 1cycle ; StageIl : 95C ~3 #
#FERZE 60°C ~ 30 FP3E 40 cycle ; Stage I 95°C ~ 3 FMERERZE 60°C ~ 1 478 > A
£ 95C ~ 15Fb o FHUERES B4 T 1% » T[54 Cycle threshold (Ct) » 45E5ELL 2729 =K
1440 R B Big mRNA RIFAZH -

Gene name Primer 751 (5'-3")

GAPDH_Left Human GAGTCAACGGATTTGGTCGT

GAPDH_Rrght Human TTGATTTTGGAGGGATCTCG

CD151_Human_Forward GTGGCAGCAACAACTCACAG

CD151 Human Reverse GGTGCTCCTGGATGAAGGTC
+= -~ #EHITE

Sl =TI B EasE R VB DO EE B (R 2= 2K 23R - BEaEdE 73 PR A Tow sample
students T-test » By DAFZEHIAH BB BndA A bhiEs - & P-value {H <0.05 Rt BAERE

B RER
—> GREIRFRIB N LE AR CL1-5 41534 Exosomes

H A 56 2 e YR P 0 1 8 4l B 7 iR S B3 SRR RR T ey R Yy o D e g R B IR 1
(TDSFs) SCAESNE (EVs) « REERHAY Bxosomes (F/& EVs (Y—FE o & e & E E B = At
HRfE CL1-5 SRR IEH R (Normoxia ) BHEREIREE (Hypoxia) » BN 1 HIEHUHE BB S
Exosomes * medium H* > fiT A Exosome precipitation solution #f/CH{5 Exosomes pellet » 3l 1] F 4
Rt R ES AR B Y Exosomes & (&l A) o EVEIRAUE » W 4RI 2 HL
EHEETIETRERE ST - BRI EFHEN T 2 HIF-1oRH & - #E I CL1-5 iR

20



FRERENEDL T HY HIF-1o0y7A =2 (B B) - BN AWZEfEH HIF-1o0y iR FLBRE T
oo 2 2B TR RE A AH AR > 15 SRl B AE R B FL R R EE RS 21 il i e P8 W35 (Ko,
Rugira et al. 2020) -

ACHERE IE 1 TR A G S8 IR IR N R EHY pellet V0 Ay Exosomes > [ Exosomes 31T ELAIHY
TEFe 2 Ry R/ 30nm~150nm > & RARHEEH £ CD9 ~ CD63 #1 CD81(Geng, Pan et al. 2021)
Ry T HERE Exosomes FltHUHYIEREN: - 57 7 7o RRLT-1EHE /3T (NTA ) K PH 5 REER A ZEHT Exosomes
HEEH'EEIZZ CD9 ~ CD63 ~ CD81 ~ Hsp70 43I E o HH & B EnaE R o EE L pellet &
Exosomes > {HFHPE T BEER A4S RN - IR HIRIT BB EIRET 4l 00HY Exosomes 2 BIFERY
MHELIREBHEIE L ERE NHEAERREAZER - SEE USSR Exosomes EHA
T BT AR G A A AR 530 Exosomes o ([E+ C) 554k NTA s rss St e
FERE 53 00b 2 Exosomes A/INEAE 300nm AN » 2%k 150nm ([E+ D) -

CL1-5 cells
Normoxia Hypoxia Centrifugal for 1500g 15 mins
24 ri”rs Collection of pellet
Centrifugal for 1500g 30 mins
Collection of supernatant
+ exosome solution
Normoxia Hypoxia
2 days
Normoxia Hypoxia
Exosomes Exosomes
2D
.. OV /\,5
\o . \ CL1-5 ((\ \o
‘\\o(((\o* \JQO‘L\a C exosome \*0‘ \,\\JQO*
CD63 -— 2 |53 kDa
HIF-1a . —120 kDa —
CD9 |, 4% |-28 kDa
GAPDH |4 es | — 37 kDa Hsp70 [ w -53~70 kDa
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D

Normoxia CL1-5 exosomes

1,8E+9-

1.6E4+9- e
1.4E+9- 1
1.2E49-

| \
LOE+9-—— W

Particles /mL

8.0E+8- | “"1
6.0E+8-| |-
4.08+8-— —
20| | AL

0.0E+0-

Diameter / nm

,'\"" W

i T T i T ¥ T T 7
0 100 200 300 400 500 600 700 800 900 1000

Hypoxia CL1-5 exosomes

Particles /mL

2.6E+9-
2.4E+9-]
2.2E+9-
2,0E49-|
1.8E+9-
1.6E+9-|
1.4E+9-
1.2E49-|
1.0E+9-
8.0E+8-|

6.0E+8-|—1
4.0E+8-/
2.0E+8- fr‘

0.0E+0-1"

i T T
0 100 200 300

Wl

T 0 i
400 500 600 700 800 900 1000
Diameter [ nm

iy ! |
i, TN S S N

B+ ~ CL1-5 B IEE S (Nomoxia) $E4, (Hypoxia) 55855 Exosomes 8228 o (A)F CL1-5 4HpES

AFEEAIER % (Normoxia ) B4R (Hypoxia) BRI 24 /NEF(E » YL B HL Exosomes » 4HREUCEEE 'S

i Western blot ° (BYERE M CL1-5 = HIF-1a o (O)FRE % CL1-5 4700 Exosomes 5228

o (D)LL NTA 43477

HERIE AT pellet B5EB Y Exosomes JEH A/ - R EE B =HE -

|1

Exosomes 2% 247 E o

WY+ > AIGHAEAR SRV IE S HAE R (integrin) R5MT12

> AR R 4R X2 B A I il HUVEC =] BRE AR 4HRE 2~ Exosomes

Ef% - SR EAIRE 2 4IRS NEE (Extracellular matrix » ECM) 55

» <5 BAAH IR ST Y 2B 9 2 J7E (Hoshino,

Costa-Silva et al. 2015) - BFZ4HAELARE S T 2 Exosomes #& AZHARE A » AL E - B
fig IR AR LX2 BN E A R7 4Rt HUVEC ZeRéktt » I AEZYAL AT Exosomes » 2 /NEF& DA

& IR R BB UIR AR AT R R SIHE 7230 Z Exosomes

BEEIEE - (B+— A B) HE—UHEE fh

B AR A -
A

¢ exosome . 4m i,

Normoxia

CL1-5% i Z exosome

" -H
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% exosome . 4a it CL1-5% ik Z exosome

Hypoxia

El-+— HUVEC 2 LX2 4Hf( &kt )#EEN Exosomes(4L&YE ) (A)HUVEC £ LX2 #EHE % %8 ( Normoxia )
I CL1-5 4362 Exosomes ° (B)HUVEC B2 LX2 R4 (Hypoxia) T~ CL1-5 43442 Exosomes © (ZI&TEEFT

™)

= BREIBET » CL1-5 404y Exosomes JE{EFFER EARGARE LX2

LI E IR AR TE B 2 B S IRIRGIR RS - & AR B IR AR S B - FHfLEh & H Ao
SMA (Alpha Smooth Muscle Actin) Pk A4HAR S 25 &t G (e e GHAr US4 - REhasaE b
FE(Hinz, Celettaet al. 2001)  EALATR4E(CHEH] H ATHEE A2 E % PMN EEERE - 40B{BHIRT
it IR ARG B (o AT A AL A1 - 2 ] 2 A RR T o Y A T AL 1 o IR AT e 5 (2 of e o A

(angiogenesis ) (Zhu, Lin et al. 2015) -

(B3I e AR I T SR R SE BRI [S] P 73 MKy Exosomes J& 5 (58 Bt 2 R 4HRE S AL
AR » LA A ZE AP 7 BE 045 A FF B IR ARG LX2 AYVEAL - FEPRE TR A R
Eh e BRI il CL1-5 HRERT 750y Exosomes #AT 2 iR4HIHERR A& IS RCAYRZEE » 7 Al I
HAHIERE CL1-5 737bHY Exosomes JIA LX2 4HiHEH S 24 /NIHEZEUE IS » 45 RSB
g CL1-5 7774589 Exosomes &t LX2 HYa-SMA 7rFEHEIENIETZ (B ) - RIFEEERETE
ARRE N 73y Exosomes » 2 BlHT gl B ARAAIEAL - [FIFEE T AF FT Ry B TR A% i (iR 458

(PMN) ©
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LX2

CL1-5 ol \a
exosome \AO‘((\ \,\\JQO\I\

a-SMA [ & ®]-42 kDa
Vinculin El-124 kDa

&=~ B+&( Hypoxia )CL1-5 433 Exosomes ¥ fF ERAMAE LX2 JE( b 2 B2&E - Hypoxia BREE 574 Exosomes

BEH0 LX2 HEJa-SMA © SR EEE B = -

yg & CL1-5 EE4EH Exosomes * {EEME N Z4HAEIME R4 (Angiogenesis) BEHEI4H
AEefT (Migration) BEJJ

FEEJRE 3 B FERE R T4 Exosomes » > T @S BLfEREM AIHERE (PMN) JERL
Exosomes &8 FHAMAYNEYE B (ECM remodeling ) > S EFEME#r4: (anglogenesis) HYZE4E »
AL PMN #YEEZ {2 —(Liu and Cao 2016, Guo, Ji et al. 2019) °

IRTAEARE S FIFH AREEFARA 2408 (Human umbilical vein endothelial cell » HUVEC)
TSR I P B9 A8 P B 4R AR 22 i 4 AR T > 8 B HUVEC 4HRE I A GRS, CL1-5 43
MG Exosomes » {5113 HUVEC [0 #r £ IRAEAEES A LA IE R 532461 Exosomes 5 {2 H 4TIAM4%
GaRiEERE (E+=A) SRR TEE TN (B+=B - C) - AT HETT AR EE
417 Exosomes {875 LAT g IR ATRE B A ( R A A B4R S 1T

Normoxic CL1-5 exosomes Hypoxic CL1-5 exosomes

A

HUVEC
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B C 300+ .

Normoxua CL1-5 exosome Hypoxia CL1-5 exosome E
3 3
g
. £ 200+
< o
© >
G 100
<
o2
=
0_
4\0 @0
c +o°“° +o"°
< Q'
(o] R N
(9 o
2 2
& &
£

B+= -~ #t& (Hypoxia) CL1-5 43 Exosomes ¥ % N Kz 4fiffd HUVEC Z 824E - (A)Hypoxia 255 CL1-5
5358 Exosomes A HUVEC o - shnEMmE#H45E - B) FIFGLHEESHTH Hypoxia B85 CL1-5 47
U Exosomes fA HUVEC Ht > 3¢ hHnEAHRENEITEE S o (O 2 /D =KD EHVE I E SR FT T AR Ie T aE

77 o GERFOR R P EER R * {UFR p<0.05 -

o ErEHE CL1-5 2= CD151 22 Exosomes i 2 HH Pre-metastatic niche (PMN) By
%

H RTE AT 8 5 A BRI 43200 Exosomes H&H CDI151 FEEH » 1 H CDI5I
2 AR S MEE B ¥ (Yue, Mu et al. 2015) < {EAEARFERFRINYE > PAPG T BhsR AR B Ml
& CL1-5 770HY Exosomes ¥EEIEH & - 2 AHEEZIRERY CD151 (B A) - [Nt
af CD151 HHRERELIHE 70 Exosomes #%] » 775 T f# CD151 %f PMN 2 ERAIRRSE - 73 AIAERT
it 2 IR AIHHE LX2 B e P R 4iiHe HUVEC S AZENEHEERY thCD151 EEHE - FIFIE RS
o 0 DAAIRZHEL I AZE & thCD151 ZEH'E 20 ng/ml HYEER4HEI 2L 1LX2 J&{BE HUVEC & #r
A2 o (10U B ~ C) AN mggsg (s CL1-5 A&E4: CDIS1 &EE ([E--PU D) » f%
HARUE(E LX2 BLE e ([E+VUE -~ F)  RIEtHER CD151 FEGRE, NFT/3 b6y Exosomes
AHAELZENE - S8 T o-SMA S INEERT NI S B M R A - [FIRRAERT R =S
FESRE L i (MRS PMN JERK ©

\\/i
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>
)

-
CL1-5 Nofm?;’\‘ﬂ po‘ﬁ‘a

exosome

CD151 E-zs kDa

0.5+

0.0-

Relative CD151 mRNA level (fold)

& e
& éﬁ
CL1-5
B E
X2 X2
— R P
G -+ ontoaliIRLRC
a-SMA [ % B]— 42 kDa a-SMA |e== = - | —42 kDa
Vineulin | gee emm |— 124 kDa Vinculin | @=® |— 124 kDa
C F

rhCD151 Control siRNA siCD151

HUVEC
HUVEC

BT ~ Bi& (Hypoxia) FE84&A CD151 2 Exosomes SEFFERGHN LX2 & LS Py Kz 4RAE
HUVEC MEFTAEREIEE PMN K » (A)GREFE CL1-5 732 Exosomes & A = #RHHY CD151 © (B)f
A thCDI151 (20 ng/ml) AYEAEE LX2 Za-SMA AL E E4RAE - (CrhCD151 2 E{eh HUVEC M ¥
4 = (D) qRT-PCR HETZ AJEHTEE4MAE CL1-5 2 CD151 ZR4EH siCD151 Mifllif] CD151 mRNA FRFH -

(E)i CL1-5 2 CDI151 gene knockdown & > UH: exosomes A LX2 Ht « (F) (€52 CD151 {#f HUVEC #

EpE LI ERT A - DL EERERHEIIHR =EE
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A% &R CL1-5 2 iihZ Exosomes BHEL FAK/Stc/AKT RE EBIEERER

F7Y CD151 /&)t Exosomes FAYFRIAIZR H . — o ELA1 Exosomes 77 % H Z A1 85 H BAHAN R
HEEFEEN (integrin) 45515 » FAK integrin K4S & BRI (L - 12 EREFEHY AR 1
FE AR R TR A AL G AR SN EYE (ECM) » FAK/integrin HUE EIRRS S (H B H A » i
FAK 1£ Y397 FUfr B2 R WAL » [FIRFEL Src RIGEE S BEEE(LIMCE T NIFER AKT - B41
Rl LAY AKT (T308) RERHBIZEAE NiFdE H SME - G S 0 AR ~ B e o A= e E 4
RETETTRE TG ISR - ERIEL FAK/Sre/AKT EHUE(SHRES IS 20 K BIAHRRAS 17 RE JTBU AR RE T 5%
[ (Schlaepfer and Mitra 2004, Parkin, Man et al. 2019) * =] H RIS #r A= B2 ATk 2 ARATHEAY S
(LB HEFE L Exosomes #RKAVAEYISE Ry FAK/Src/AKT #RUE BIR RS HEBHBLATEL
FOURHY -

AEERSYHIE LX2 81 HUVEC 4 10 cm dish » RRAARRGAS & 10 A EH SEGREERES CLL-S
73T Exosomes SZME 1 /NEF - DL 50w g SEEHEEFTIETRERE - oG EAVAH A - B
FAK (Y397) ~ Src (Y416) K AKT (T308) Wilg(bf2Es » IEH AL 2 (E+7H) -

LX2 HUVEC
CL1-5
exosome NO““ Y\\J‘)OV‘\ NO“(\ \,\\JQO\I\\a
P-FAK (Tyr397) [ iiineens| [+ #-125 kDa
FAK -125 kDa
GAPDH -37 kDa

p-Src Family (Tyr416)
Src

GAPDH

p-Akt (Thr308)

Akt -60 kDa
GAPDH || | wmem .37 kDa

B 7 84 {F CL1-5 Z Exosomes #iE&{L FAK/Src/AKT s{UE IR TR Hypoxia i7%22 CL1-5 4342 Exosomes

AERE I LX2 81 HUVEC Y FAK ~ Src ~ AKT #ile L - R E5 Am1sia =E ' -
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+- 47 CD151 2 Exosomes 552 FAK/Src/AKT SHE BURESRE(LE BT PMN BV
SHANAIE A E#EE thCD151 (20 ng/ml) B HEEIIALREATZE R - [EHEEEFTVE 77 BhE A ik

feAb > H4E B0 A Exosomes M [ - FLE EabEEs T CD151 B integrins 454 1])E{E T Sre~AKTe

(E+73) &FaRi—85% » P BEEFH B2 CDISI #Y Exosomes I
FAK/Src/AKT BY7EAL ©
LX2 HUVEC
rhCD151
(20ng/mL) - <+ - +
p-FAK (Tyr397) [ il W] #ah gid |-125 kDa
FAK [ o s o s [-125 kDa
GAPDH | e e e @ -37 kDa
p-Src Family (Tyr416) & wvs »» |-60 kDa
Src o wm|-60 kDa

@ |37 kDa

p-Akt (Thr308) [ s " . -60 kDa
Akt | oe» o= asw & -60 kDa
GAPDH | a=» e o ab -37 kDa

B+~ ~ CD151 EEEE(LBER(L FAK/Src/AKT RS IR » {4 Exosomes FEFFAETEZE PMN H#E -

thCD151 & & #4410 LX2 B HUVEC 4fffIF Sre ~ AKT Bl (L - SREE BB 5K -

i~ Bt
HERERSAIWERIE (PMN) WP R R EEEERS R R - [FINFVE TEINEEE - HE
JiE I ERER 200 T RSN, (EVs) FRTEZIGE &R (Mo, Cheong et al. 2021) T
g PMN EVIE G e T 4R MR E B2 ~ BEEIR4HRE (HSC) JEAL ~ & A s 4R kA sl
BTV - Bl REAHRE B R e AR AR B (Liu and Cao 2016) -
LUBHZE PMN I Rt » ] AR B — AT St A B it
St P AN B BV IREE S o B R AL R B R A5 288/ D

' iR T fE PMN B S
 CEHEAERTE T - BES
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SEATHE PMN TR 4 R 52 S0 R RE - AT LA E BalesdS2FF 7 & CDIS1 #Y Exosomes /7
BT TR o HFRSAYTYEREE (microenvironment ) &2 CDI151 #Y Exosomes fE#EAMAM -
FFEIR4HAE. (hepatic stellate cells » HSC) A& A Rz 4HHE (Endothelial cell » ECs ) » = Z[HHY
SBIEESE CDIS1 AT REZ THY AR R IERS AT ig— THRT R B IR H AR -

fif SR R IR P B R SRR PR ARG - BRI e Y MBI AR S 2 SR ok AT - (s 4R
A R RS TE B B R B T 0K (Semenza 2012) < EHERTAE HHHY Exosomes 7% & Bl
THER AR - TR R ETE AN PMN » MR R RS B AR R N - K
SIRREE R AE TS - FIAEREFER T (HIFs) - B AR SR I AR 2 A Y)
2 - S E R EEEL (EMT) ~ SRR ITRE ST ~ (REEMER I ARy 2 A A -

EAEEEY  RE B IIE A microRNA #Y Exosomes A4 » fEI & i
#M: (vascular permeability ) ATEMEAHAEAR({E (macrophage polarization) (Liu and Cao 2016) * 1R
18 H RIBVIHZE ORI T S E GRS 7 2A CDI151 #Y Exosomes » (€T PMN
WP &4 CDI51 #Y Exosomes &340 HF2ARYHAI(HSC) JEALAIIME ¥4 (angiogenesis )
SIS N S A AR R T - EEAERRI(E R - FR T Exosomes HYZRHEIEH CDIS]
ATREE AT B PMN JERCHIAERERASRIEER R+ — » 3 HL o] DATERT R SR RER R 52 % &
A CDI51 HY Exosomes ©

CDI151 WFRECHEEIHE TS EAVER ERES - CDIS] BEBSHE AN A RRET
ZH8 (41 EGFR 1 c-Met) M4EEAMHRIM:(Kang, Lee etal. 2013) - BEHHEN o281 thEH
SEFAE A B 4RI FE 7y JE R g e €2+ e R ¥ A 7 A 22 BH EE % (Turner, Adams et al. 2020) -
FAK (cytoplasmic tyrosine kinase ) 4&8H#EE &N (integrins ) HUETR » #EZ A E AN
(SFEENIRHEME - t/EFHRT Src/AKT (S9REHRAY_LReEnsl » BArHT 2 R4HRL LX2 A
AR B TE B E N R 4R HUVEC JE T aHUE e o AT - Ehaas i 1 iheft
FELTAEHE A CDI51 /Y Exosomes ZE#8ff#i5% FAK ~ Src fll AKT S BIEESAE > {23k HSC JE(E
FmER £ (E+t) -
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Pre-metastatic niche

/%Thj & 2 o

Lung cancer A
NSCLC  Exosome

|
HSCS/ECs ||

g _ e A s 7 Proliferation
& =N Migration
5 . Liver @ O-,.\,\“t/f' Angiogenesis
Blood vessel Distant site Endothelial cells Survival

B+t ~ CD151 1R Exosomes #f1] o filifzse ot FEieg AR MK SRR 1 FERg4MAE 43 Exosomes > Exosomes
FE B R e R B i - Eorb 2 CD151 22 Exosomes 43 Bl BLFT By BT B R 4B B i 25 T R AlBaSS 4 0 SHA b
QHHE A FAK/Sre/AKT RERER AR - (FH A A & i A W E BT EARAIRE ERT a4 L - DA B2 T A AR iER

FEFLHIHY Pre-metastatic niche e

b - EmERfEM

A > CD151 f#4£ Exosomes SPHI(EFISZAMERERT T - H AT FRALATRAES [SEATHs PMN
ORRE R AR RE » BEWTFEE M DU R HICR I R R PR - 3l 52 HERRE AE IRV ATHR
& CL1-5 4HAEiHY CD151 AERSVIRRE A &R - MM EEEMH DR - RiThEER e ft
THTHY S - Exosomes YAV EMEYYE BARZEITEVIEE - GRE BN W
Exosomes BEFHET Exosomes T2 82 2 Eilin ey B > LA_E SRS 2 (U8 B EdE (Mo, Cheong
et al. 2021) - REEEERETIR - 1€ PMN JERAVAEAE - iGui EERe s - a3 pifna
AT RS SR E A
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