i 4)%44% Chinese Journal of Cell Biology 2009, 31(6): 877-881

http://www.cjcb.org

ASME M B A7 RaFE R PrPC 5 H 570

Exosomes 8 X4/ 3%

THE Huk Fré A% BRER REHR”
(R R RN K2 IR 22 B, (51K ED 4 A 555, L3 100193)

BE AR A B f 4% oL 2 T 4k exosomes VA B exosomes 495k 5 tn s 3R 5% P
PPty X & . KA FEAE B S F ik MAIL ) fn 47 40 it % #4932 7K F 3R IR exosomes, F ) A
AR AR IR P E AT AT A F ok Y F R HATE R, 4R B THIRIE exosomes &4
A A 1.13~1.16 g/ml 69 F B ¥, T3 HZA L 30~100 nm Z 18], 240K, K 5404 3RE X FHtbsm
Lo ik 6 exosomes FFAENHT 69 4 R A0 —H; 5 exosomes A8 X #94-F Tsgl01. flotillin-1. Hsp70.
PrPC 34 4 Fa b ARid, mtE A AR MR E & G 69451545 % 8 /& exosomes LA M E], A L4 X3
B AS B o 4% 4m L4k ) exosomes XA AR 40 AL 3S T R, a EL4m g 38 AR A A PrPC B ik

exosomes A %,

KR

A GL g 25 AR X 73 (transmissible spongiform
encephalopathies, TSEs) X F} BT, & B o 8 (PrPs)
TEP XML RGRET 2R AN 1) —H 258
AT, RYE SR E NN K4 Prusiner 32 Hi i i
HE U, TSEs & i 40 % fie 1 5 (PrPO) 57 AR #
B8 PrPs W] A% & IEH ) PrP¢, &7 DNA B{RNA
&5, 2 REMRBR LR, Mk R EH,
e B . SMEYE PrPS R BT DMEE A P IE & 7Y
PrPC KA S5 ERAR, SRS ; A4 IE 5 Y PrPC AR K]
SEAR A fEAT PrPC B AR Hb R A 5 M o5 T R -6
TR T 5 RN R A, FRIAALR T LR
ARGy, PrPse 7E LRk B R AT E I, REA ¥
BEIPREMAE RS, HEIA L, PrPs HAME A
AB AR A R G R B VA T 2TE 2, i
1§ BEEFER AR vCID KA RIRET- SR /R T I
WU R AT RE . DRI, B A 40 RO N IE R
PrP© (A Y4 PER 3 — B BT Prpse (/G L LR
HEZNEH. Exosomes /& 40 M 17 HE B & 4 55 i
R LS, 38 M AR R 40 A A i —Fh /3
YO0 R IFE 2R 2040 R AR R A R R, B
HFR I AETIIR N, exosomes L IE 52 7] LT — 4t
FEE B NG M SN A o, 4 4 40 M Dh R A 2,
WA MR SR, 254N M A BRI,
R i R RS BT S . A SE B0l i A
I B 0 L ) 335 7 3 P R B4 exosomes, F43 1T

fEGLYE ARk, 41 LY Btk 15 exosomes; flotillin-1; Tsg101

exosomes S HEFEIPFFIEM PrPC X R, BEENA
AL A oo dms B B B WL At — 2 ) B JE A .

1 RIEA%
1.1 ZHpERiIREFAIIK

THP-1 5% 41 i Z R0 T A5 E L, W B =+ B
2 Br LAY S g A AT

Tsgl01 /) fL 8 55 BEFi A (mAb). flotillin-1 %%
FEEEDUR. Hsp70 7 i mAb F1 calnexin %% 52 FE ST
¥ B 3 E Santa Cruz A %]; PrP /MR mAb I B
Compton 2 &]; BT E Y EEbRIC i L 2EHi /D R
IgG AL EHT % IgG W A AL st AZ S E Y H AT R
AF; WEPVNRANL DTSR [gG- KA 15 nm 4
HRNELEEAY TEEGRAA.
1.2 ‘AARIEFANHMRIBRIF &

B Fe Xt B4 I3 (Gibeo 24 F])HEAT 400 000 r/min
AR 0 1.5 h FIBTADEE . 40 B LA 4x 1044 /ml FI %
FEBFP T 75 cm? K530, IMANEH 10% 22 )5 1R
A1f3E . 100 U/ml &5 A 100 U/L BiEREER K
RPMI 1640 1% 35i(Gibco A 8]), BT 37 'C. 5% CO,
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- BFFEIRIL -

REFAAT SR, 15FF 48~72 h BHIEFEW, FHER
T 44T P 3 B T B 8% 10° A /ml, A 11064 /ml
A% FH e 4 P A T st A K 4, 960 1/min 2540 5 min,
WA L YTIE, 40 ARUTIE F PBS SErP s i vtisk, {4t
S HIVTIE HIAFR, 45 50~100 pl 40 RITIEIA 5 154k
R RIPA REZ B CEFIRERRARGRAA), &
H 100x 2 A FENHIF S 4E R A WA R A F), 1K
% 20 min, f# 5 min #}&% —&, 12 000 r/min 2L 10
min, B F¥EW, 20 CHF.

1.3 Exosomes B3R B4 ¢

B F 48~72 h JE HIEE IR 2L, 800 g B> 5 min
K241, 10 000 g B0 30 min B 240 R A, 100 000
g BB 1.5 h, F LW, 2.5 mol/L FEREE R E R
UUEE, BEBME 2.25. 2.0, 1.75. 1.5, 1.25.
1.0. 0.75. 0.5 §10.25 mol/L FIL M EEREREE L2,
100 000 g ABEBLr 15 he MBS TRERTF LA W 4
55— 4y HERES, PBS AR, 100 000 g 1% &
L 1.5 h, HHE A BMFIFH K PBS & ERETH
SYULTE, —20 CHRAE, LT #— S B4 .

14 Hi:

B 10~15 pl Y exsomes &% 0 Hi %] 200 H #
WA b, ZEHE 5 min FZ2 WK, EERES
KWK, TN 1% FIBEER XA A FH M L, =R E
AR 3 min, JEARR T U, HERAT T4 10 min
A, ESBEENRILBEMK .

1.5 Western EPiE5 4

BCA 2 52 41 ffo 24 f# 7 A1 exosomes 877 W 1 2R
AR, 2B BRI 2xSDS _ERESE M, 95 C
A5 ¥ 5 min, 10 000 g /0> 2 min E LFHER. 12%
) SDS- RN Bt BB HAT R B4 &, HIKEBE|
PVDF & L5, 5% HIB AR A= 9544 1 1 he —$i(Flotillin-
141 :200, TsglOl A 1 :200, Hsp70 A 1 : 200,
calnexin & 1 : 200, PrP 24 1 : 2 000) 37 C{#EH 2h,
TBST &P iEdE 3 1K, 44K 10 min, —HL(LFHih
fL.1:6 000, tLEHR1 6 000)=iRFIEE 50 min,
TBST 22 IERSE 6 1K, 8K 5 min. R HE5R%4 HRP-
DAB &) B Al FI & (RIRAELRHEH R A 7))t
I brdE LT B
1.6 RTEE

Exosomes &5 i 0 E] 200 B KR L& EF48 F
REEE M b, EiR T#E, WM 10 min, 2% K2R FE
[# %€ 10 min, & 1% BSA ] PBS 2] 20
min. —Fi(flotillin-1 24 1 : 100, Tsgl01 4 1 : 100,

PrP 41 :1000)37 C#HE 1 h, #F 0.1% BSA 1)
PBS ZZBIEYE 3 IR, K 5 min, 454 15 nm A4
B Z—HCERAIESTREIA 1 500 F 30 min, X
21 PBS M BIEME 6 X, K 5 min. 1% MIFSER
TR G, FISRAT R T, 3 5 B R W 5% i 4k & Tk
Prg B 1E O

2 FR
2.1 ASME I EZLAE 5 i) exosomes

Western E[1 17543 #7535 43 BE¥E 2 5 2 U IE
exosomes fF 7 PEbR & & A Tsg101 # flotillin-1 153 A
B0, &R BRTESE 4 F15E 5 343, 1.13~1.16 g/ml K
P EE H R 3] Tsg101 F1 flotillin-1 FIFFLE(E 1), H
& Tsg101 4 F & K/ A 43 kDa, flotillin-1 4 45 kDa.
HY1.13~1.16 g/ml FEFEHTTE B8R AR G HE T H
B ez, 7] WA HREL ) exosomes A ARIR )/ NEEHT,
¥H B K/NE 30~100 nm 2 [E](K& 2).
2.2 Exosomes B4 E

1.13~1.16 g/ml % 5 /= M UTIE SR ) So i HL AR 45
BB, K% exosomes /N ) 4P EY A SR 34 7]
L RLBIRIC Tsg101 M flotillin-1 A 2 £0,fie 4 4 ki (&)
3, HikFTR). B Western E3ZE2 4725 5 40 o 54
R WA exosomes BRI, 45 N 7E4H i A v A Ul

Dentisiy 8 & =& 8 8 &§ § § & M
s S e ;
e Ao N 4
B :
‘ — 45

Fig.1 Western blot analysis of gradient fractions
A: Tsgl01; B: flotillin-1.

Fig.2 Exosomes morphology (50 000x; Scale bar: 100 nm)
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BN RMRERASEREH, T exosomes B

FRE KILGFEE 4A). HRESERNHRHMWRE
AR L, exosomes &I H Tsg101 F flotillin-1 [7 &
B (E 4B, B 4C), T4 FHAE H Hsp70 & &

Fig.3 The results of immunoelectron microscopy (40 000x;
Scale bars: 100nm)
A: Tsgl01; B: flotillin-1.

lysates exosomes M, (kDa)

A

B.
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Fig.4 Western blot analysis of cell lysates and ecosomes
A: calnexin; B: Tsgl01; C: flotillin-1; D: Hsp70.

lysates exosomes

el Y

e 25

20

AWK, A K4 KRB+ (B 4D).
2.3 EFEBE PrP¢ 5 exosomes B9 A X
Western E[1325 7347 40 B R M LA & 1.13~1.16 g/ml
R MU R PP FRIE N Bn, ASNE ML
FAAZ A R PrPe, T H [m) 85 5R 3+ 43 WA ) exosomes
L PrPC (B 5A). AR &R 1.13~1.16 g/ml &
FE ZRIUTE sl F PrPC Mbrid 45 R 87, B PrPc
AR L /D B3 H 42 K /ME 30~100 nm Z[H] .

3 g

o 3G 7 2 AT ERAN) B SE XS MVE AT T A B
HIRTAbEE, H AR A T BR 2% M¥E /7 7EH) exosomes,
DL3BE S %o S 50 45 R TR0,

AL, 412 % Rajendran U 1%, F
FAAE SR 53 % B o R BENE 25 BEAR FE B9 0, MAH A
i B A% 0 PR P % 7 B R B Al {k exosomes, FF YY)
B, BAFMEYZERE=AN T A Hat AT T o
FREEE . B, REFHEL R B LXHHEE K exosomes
4T84 )5, Western blot 4 #7145 £ B 7R exosomes
FEHSME 1.13~1.16 g/ml KEFEF. B, f
YL 58 T M EE F| exosomes AT HAZK/ME 30~100
nm 2 [B AR /NEWR . =, Western EIIZEM 45
BB AT 45 RILEESE T BT iR BUmy D T 4
exosomes f{IFRE [ Tsgl01 F flotillin-1, 1o HAEH
E A5 WA exosomes bR ERA FFLEM 2 FAEAE
B E Hsp70 1 AT LUK 21, 1B %5 A3 21 P 5T 5
HEAMEREAD, AT LAHER IR I exosomes
5 40 M 7 24 0 R PORR TBUA 40 B2 VT B T REE .
PA_E = AN T - PR E At 40 i 4344 () exosomes
FRAEI14AE — B, AT B 8 A S ) I 80 A2 40 P 4y b
exosomes, X7E—EFERE b, HF)F RN KM 03
FHusId exosomes HIFELE

M, (kDa)

Fig.5 The express of PrPC on exosomes

A: Western blot; B: Immunoelectron microscopy (40 000x; Scale bars: 100 nm).
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SR Z i 40 RN 4 2R AR PrPe, EK 343 S50
HB S FH 0 22 40 A A BRI T PrPe AE2E ThfE. 1T
AT AP Ol I Western E[28 73 H7 iiE S8 A4 1L 5 40
&% PrPC, FEit— 5 UF S5 H 43 WA HY) exosomes iy
PrP¢, & HA A 4B (i PR A% 41 i 733 exosomes 5 PrP¢
FIBRE BB R . RERT P RA I BRE
() A A A i A% 40 Mo BT DLIE Ik 43 3 exosomes [ 4
PR TCPePSe, {HLE: SRA% A1 B o] LA B I AR A HE N 2
FAHE Y, B4k E A i, BEABINA L )5S
MR /NBRA ML . Fevirer 06Tl i % Jak 4 2E 580
95 B3 2 AT A2 S5 1A B A o 2R 0 48 JE i 41 g R
ATWESY, KIRPIFh N i 43 W4 ) exosomes BE o PAY 7
PrPC, ta] LLIEHY PrPSe, Vella S50 A5 W — 3Pk
SET exosomes i [ PriPSe 7E [R5 41 i [a] 50 5 14 41
Halal ¥ aT A E e, T2, FATHEN exosomes FTRE
Sk PrPse ZE 41 M lm) G R4 it T Bifk . Rk, RATE
I B A% 40 P 3 exosomes -5 PrPe IR T R I 45 2K,
A5 T A1 JE I B A0 P — EL R, [ RE AT LLd i
53k exosomes [a] 41 i 4B T PrPS f1R] B, ti M40
AL T, A e 43 BUS L E 5 I veID M
P2 A U e AL IR AL T s B BRI A

Exosomes & i 4H B (16 5 P & 44 55 BB Rl & Jm
T BRI A0 B AT B —Fh /N BRI 0401, PrPC & —Fil it GPI
b T A0 RO R A P9 OB A 1, DRI, AR I B R
70 J0 53 WA ) exosomes ik PrPC 5 exosomes f)E Rk
F—%. Flotillin-1 2 AR EE R A AT L
—, /2 exosomes B & MEAKSTZ 1. AFMNE
1 B % 40 10 BT LASE S 73 3 exosomes 5] 41 Jifd SRS TR
PrP° 2755 H AR 4 Mo b ) 48 i e £ A 5%, flotillin-1
REENERPRETEEERN, UEARGHHEMER
25, QEHAFE PR, ko, RPN
ME PR F BEUE B T A Sh A 55 A% 40 g ] LA i 7y
% exosomes [A] 40 HBAM A rh R TR PrPe, T HF AR 55
S5 3 A 4 E ) PrP© F exosomes #5717 (1] PrPC 4T € &
Ebge, Rk, @it 5 exosomes B PrP¢ 2 B2 A
Kb i B4 A% A0 BB T PrPC I ME— IR FRF it — Bt
7T, FSREE X PrPC AW R IR AR, B
of e & A R FRNLEIAE BT AR, A IR L2
YR TT B SR T B A
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Human Peripheral Blood Monocytes Release PrP¢

in Association with Exosomes

Gui-Hua Wang, Xiang-Mei Zhou, Xiao-Min Yin, Li-Feng Yang, De-Ming Zhao*
(National Animal Transmissible Spongiform Encephalopathy Laboratory, College of Veterinary Medicine,
China Agricultural University, Beijing 100193, China)

Abstract In order to investigate whether human peripheral blood monocytes secrete exosomes, and
exosomes associate with PrP¢ released into extracellular. Exosomes were isolated from the human peﬁpheral blood
monocytes medium by density gradient centrifugation, and their morphology and biological characteristics were
identified by electron microscope and Western blot analysis. The results showed the density of fractions containing
exosomes was between 1.13 and 1.16 g/ml. The exosomes were 30—100 nm in size and cup-shaped morphology,
which are similar to the previous report for exosomes released from other cells. The associated molecules, Tsg101,
flotillin-1, Hsp70, PrP¢ were probed. While calnexin, a luminal marker of the endoplasmic reticulum, was not
detected. We suggest that human peripheral blood monocytes can secrete exosomes without contaminated by
organelles, and the release of PrP¢ associated with exosomes.

Key words transmissible spongiform encephalopathies; PrP¢; exosomes; flotillin-1; Tsg101
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