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Milk fat globule-EGF factor 8 protein
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ZERMEALPRIE NV EURIR INERE  BRIRREUE k= 5 Sl 540 - BRI IOEE EZAYRE -

ERETAIE A CHYBFRES B SLERYRZ 2 - AT (apoptosis) JEAePIMERFRIE HY— T
il > SLERE RS IAARUERRE CAIRE - s B R PURSTE0R - fEapoptosisHyi
Brf o difRmE R eat-me” AYEHSE » FIEAAREET/TEHE "Milk fat globule
epidermal growth factor 8 (MFG-ES) , ¥s2EIiE (RS2 ML & B LA TR /E ] © &%
BIVIERSE B2 MEG-E8HY/ N Bl & R BB ULISLEAVIEIR - MFG - E8 = BUIIRE A /& 2 i 2 2ESLE
PRIRHIER S H AT R A AEER - SR MTaat 7 — 25 B A S (E R
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BB = AR B EUR R AR R SE IR ISR 1R - Rt - FRaSRbSKBUE AR -
AHPEELBE T I B G R 78 S MR PR IRIB VB ER - B aaat B OB It R

A LR TR SR R e PR I e &P &

Y

FERGAARE (University of Washington » UW) AL SSEIEERTENAIPEHER] - 2 REIPF s
ENTREE » B AR 2B medicine B computer science » 2015 fE&EEETHELSE
10 # > [FIRFEEE PR B FEOHRPLL A R I8 2 55 1 - FEAAVE 2wl R S E e
&R ROR PR E & - [RZFER B eny E B = AL E AR N BEEHTTE A Fred
Hutchinson cancer research center, Institute for Systemic biology & Seattle Biomed
B FERIEAEREERN SR EERE « 8 - ARG FEAFST5maE - #—
e b RS e A -

ERHIIFEERRE " Z24MALBRE (Systemic Lupus Erythematosus, SLE) Y& -
HAETCAIAHAE T (apoptosis) EREAYERFRER—EHES] - SLE BERBANEARUER A
CAHAE - A AR B A e DR T 20w © H A A B R T R NS EE S PRI RE A FEE -
£ apoptosis FYEFEH - 4HfEFREERIAL" eat-me” AYER5E (phosphatidylserine) > W
AR E A (E R R il & S AR A T E ] A A B C ARy aa iR - 35
HEHp/rAYEEE "Milk fat globule epidermal growth factor 8 (MFG-E8) : MFG-ES8
e EEE Y ErEREFTRE R E E'E - BRI LA B AR A CHYERSE - e ATy
AMFE o EEATE A - KB E RS (Hanayama et al. Science. 2004.) > #t= MFG-E8
HY NI A A ROUERRE CAAE » AGFRIHEPL SLE AVEAR ( ERSREiiie AR - IRRRAEA -
B X E ) MAE SLE BE 5 8358 - f8A0Y MFG-E8 # = siE (I B ar i 2 T AR B FRECE -
HIREATIEANE R ([BF fE$%kE J. Leukoc. Biol. 83: 1300 - 1307; 2008) -
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Exosomes/ & —fHE X&) 30~100 nm HY/ NGB » 58~ FRrAMEYIAAEE & 7300 exosome * B
Tk A EE E O EREEYER NDORERERSE (1 K PR R - BIERE)
i HAEEZEZEE (nRNAs) ~ £ RNA (miRNAs) ~ HEE (lipids) FIZEHE (proteins)
AR - T E A FEE o A SRR AE AR RE A BT R &« AHREEVIHITIEH - /NEREFTE
VAL E e 5 [3fant1-dsDNA antibodyAyAERY » 3l SLEEE MR 1A exosome s FEEL (R
aerm 0 Higtexosomes &5 HEEZEKEE RYE (IFN-a, INF-a, IL-18, IL-6) - {E
exosomesHY45HEH7E 88 - MFG-ESE H & B R ZIVELE » MURHURIGHY MFGES A AAs#Db
PR exosomeH R o MylifEilExosome AYMFG-ES8TIAE B & & & 45 i SLE » FoFIIB S RIE SLEE &
I i exosome s & 75 AHIFSMEG-ES » 55MFG-BSH RS & S SLpIR B E S ~ HESDRS LR
SEAHRA -

Table 1 | Extracellular vesicles

Type and size Biogenesis Composition Induction of release Inhibition of release
Exosomes Exocytosis of MHC molecules and lonophores,*®* calcium Proton-pump inhibitors,*?
(50-100nm) multivesicular tetraspanins (CD63, CD9, CD81, heparanase,'® inhibition of neutral
bodies CD82),*%* Alix, HSPs, TSG101, T-cellreceptor sphingomyelinase,***
actin, tubulin, transferrin activation,'®® and P2X and rab27a and rab27b
receptor,” miRNA and mRNA®® purinoreceptor 7*°7 silencing***
Microvesicles Budding of plasma  Actin and tubulin,? p1 integrins Calcium ionophores,? Calpeptin,*® inhibition of
(100-1,000 nm) membrane and VAMP3" and microRNA¢ thrombin receptor, ARFG,115 high KCI,112
glycoprotein VI collagen quinine,**? calpain inhibitor
receptor,*® P2X E-64d,*? and methyl

purinoreceptor 7,'°® and  cyclodextrin®?
ARFE overexpression*®

Apoptotic vesicles Budding of plasma Any cellular components, Inducers of apoptosis Inhibitors of apoptosis
(100-5,000nm) membrane during  including DNA? and rRNA*®
apoptosis

Abbreviations: ARFG, ADP-ribosylation factor 6; HSPs, heat shock proteins; miRNA, microRNA; rRNA, ribosomal RNA; TSG101, tumour susceptibility gene 101;
VAMP3, vesicle-associated membrane protein 3.
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EXOSOME BASICS
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influence various aspects of col hehawior snd physiology.

signal transduction

mlmmvm—~h o ﬂ Lamp»z
o - apoptosis __ .
r_ e 1 symamne,z(l lectin binding
s a4 2 _ﬁl: 1 4_3_3~ T cerl stimulation
€. con Tsg101 %,
S e inttation at Bo e [® geiectns | e
protein
synthesis EFia acl“‘%hn MHC |
Sgrls s o @ § ~fubulin__ ¥ hsc7ald cD8s
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. o S ot cytoskeleton reverse tigenic peptide
G-.# associated pol annexins  rabGDI rap1B, binding
— &) gag|LIL IV, V, Vil X,
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(’ >, leukemia
\?‘ ) ) virus

PRREENE DR e EFFEER T RREN 5 SRR A 7 Htexosomes ©
FH> exosome sHYBSIEIR /N - BEAEHY B ER A AE 27 1t = ZRME Of% (ultracentrifugation) 2K

AETEE > e EE ORI (10N AA ) - REIVIUREA B s - i oEEi =
EEFRRAYEAT - A5 tHmembrane affini tyRERACE Texosome Y/ - EARAYELRI AT LIK
R VB B MR R - HOa{E R/ D BAVIIURET T 704 » R4 LY exos ome SR A 17 7
M o BE T AR BRZ 1712 Eeexosome s NHIMFG-E8 & S K » 18— DI IREEBEE 7 B E A
PIHIMEG - 8afE AL IR Zal & Ak ie e > (EPHAGR » HOREEER(K (8.3- 44.2ng/ml) >
TR A E S HYELISAACHIE - ‘S (B E bRl 77 2 YA REM: - exosome HIMFG-E8EHSLE
IR RE TR EE SN EREIRE -

The ry Exosome production, cells were cultured in complete medium depleted of

contaminating vesicles and protein aggregates by overnight

centrifugation at 110,000 xg. Supernatants were collected either 3 days

T after passage or 24 h after changing the medium of 3-day-old DI cells
culture. After UV treatment, exosome purification was performed as
previously described by three successive centrifugations at 300 xg (5
min), 1,200 xg (20 min), and 10,000 xg (30 min) to pellet cells and debris,
followed by centrifugation for 1 h at 110,000 xg. For large scale
preparations of exosomes (biochemical analysis), the 1,200 and 10,000
xg centrifugations were replaced by filtration on 0.22 mm to eliminate
large debris. As assessed by electron microscopy (EM), Western blotting
with known exosomal markers, and protein pattern on Coomassie bluestained
acrylamide gel.
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The ry Exosome isolation: Cells were cultured for 24 h in complete medium

depleted from FCS-derived exosomes, as described. Supernatants of these
cultures were filtered over 0.22 Am and centrifuged for 90 min at 100,000g
BOMD to pellet exosomes. Proteins in the exosome preparations were quantified

2005

by Bradford assay (BioRad). Exosomes were routinely characterized by
Western blotting using antibodies specific for exosomal proteins, such
as MHC class I and II, CD86, MFG-ES8, hsc70, tsglOl. Exosomes were also
observed by transmission electron microscopy.

Ab for exosomes: ~ rabbit antisera anti-mouse MHC class I a chain, or
anti-mouse MHC class I (Dr. Ploegh, Boston USA), rat anti-CD86
(Pharmingen), anti-hsc70 (Stressgen) or antigp96 (Stressgen), goat

anti-tsglOl (Santa Cruz Biotechnology).

Lee Exosome isolation and quantification: Serum was prepared from fresh

peripheral blood by centrifugation. Exosomes were purified from serum
using ExoQuick (System Biosciences, CA, USA). 63 ©L ExoQuick solution
ART was added to 250 pL serum. After 30 min at 4 °C, exosomes were pelleted

2016

using centrifugation at 1500 g for 30 min. The pellets containing exosomes
were resuspended in 50 pL sterile water. Exosomes were quantified using
EXOCET Exosome Quantification Assay Kit and ELISA of exosome surface
markers (EXOEL-CD63A-1 and EXOEL-CD&1A-1; System Biosciences) according
to the manufacturer s instructions. Of note, EXOCET measures enzymatic
activity of acetylcholinesterases (AChE), which are enriched within

exosomes. EXOEL-CD63A-1 and EXOEL-CD81A-1 are a direct enzyme-linked
mmunosorbent assay (ELISA)- based method to quantify CD63 and CD8I.

Differential comprises a series of high wuser intensive,
ultracentrifugation speed spins (,100,000xg) to contaminating cellular and
selectively sediment protein debris

exosomes from solution
1.5x10"9 particles/mL
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Invitrogen Total Exosome 1nducing precipitation of less user intensive

vesicles with poly-ethylene

Isolation Kit (Life elveol o simllar suisianess may also precipitate

Technologies, USA) non-exosome debris

2x107 1 and 3.5x10111

ExoSpin Exosome

e . . articles/ml
Purification Kit (Cell 2
Guidance Systems, USA)
PureExo Exosome Isolated based on their highly user intensive
‘ ‘ buoyant density in viscous
Isolation Kit fluids less prone to capture

contaminating cellular
debris

samples are layered onto
discontinuous sSucrose or

1odixanol gradients and P9 meesielas il
subjected to high speed

centrifugation

(100,000 xg with exosomes
recovered from the
1.10-1.20 g/mL fraction/s)
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EXARSEEREAE Dr. Elkon (VEERRETEE - fMEAES M AT EEZHIRsL - [Fiky
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M WEGEGHIATIVI I ZEREX |
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