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vl 7 AR TR O AR, A $05F
ZEFRKRKFWE L LTERNZIH, e mE R s 8267, %48 40 230001

] CBE R T 40 (glioma stem cells, GSCs ) 3 5 14 S I3 1A X A fili 50 1L 467 P4 Bz 20 Jif ( HBMECs ) ) 34 58 i1 iT
%Hﬁﬂﬂﬂm Tk REFRRAY BN BE TR UST 40 A 3R ok U ¥ B SR T A0 L ( GSCs ), %ot K5 3% 1 i 90 3k 4t it 2 HL 8 % 401k 11
A0 AR e 2 2 AL = Y 0 5 8 S o AR AR IS B R T 40 L 43 006 1 1 I8 A ( GSCs-exo ), 43 31 JINAS [R) ¥ BE 19 GSCs-
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K, S AL AL 4 0 T 610 TE W% 3% (¥ i 9 3K 20 0 v 4 55 1 e 3k CD133 Al Nestin, JL 475 5 43 6 1% 40 Jitd ¢ €8, 0] L GFAP
i Neun 3k FAM: . B#& GSCs-exo ¥k B B9 TH i , 412 1055 P9 B 40 0 09 1 0 R ) 26 T 334 5, S B8 BE )t R4 5 (P <0.05)
530 R TR SRR BT A, T R T A0 M R YR A S0 I A T LA 3 I P9 R 40 A 3 AR RS | GSCs-exo T AE 2 I SR I

R ES S E
SRR < R T AR 5 AP R IR 5 IS N R A i
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Effects of glioma stem cell-derived exosomes on proliferation and migration of vascular endo-

thelial cells
XU Feng, NIU Wan-xiang , XIE Shi-shuai, HU Shan-Shan, NIU Chao-shi. Department of Neurosurgery, Anhui Provincial Hospital Af-
filiated to Anhui Medical University, Brain Function and Brain Disease Anhui Provincial Key Laboratory, Hefei 230001, China
Corresponding author; NIU Chao-shi, E-mail ; niuchaoshi@ 163. com
Abstract: Objective To investigate the effects of exosomes derived from glioma stem cells (GSCs) on the proliferation and migration
of human brain microvascular endothelial cells ( HBMECs). Methods Human glioma U87 cell line-derived glioma stem cells
(GSCs) were cultured and isolated, and the cultured tumorspheres and their differentiated cells were identified by immunohistochemi-
cal staining. The glioma stem cell-derived exosomes were extracted. HBMECs were treated with different concentrations of GSCs-exo
(20 wg/ml, 40 pg/ml, 60 pwg/ml). At the end of the treatment, the effect of GSCs-exo on the proliferation of vascular endothelial
cells was examined by CCK-8 method, and the effect of GSCs-exo on cell migration ability was detected by Transwell chamber. Results
The tumorspheres were suspended in the culture state. Immunohistochemical staining showed that Nestin and CD133 were specifical-
ly expressed in the cultured tumorspheres. The staining of the cells induced by the tumorspheres showed positive expression of GFAP
and Neun. With the increase of GSCs-exo concentration, the proliferative capacity of vascular endothelial cells increased gradually, and
the migration ability was also greatly improved (P <0.05). Conclusions In the glioma microenvironment, glioma stem cell-derived
exosomes can promote proliferation and migration of vascular endothelial cells, GSCs-exo may be a key factor in angiogenesis of glioma.

Key words: Glioma stem cells; exosome; Glioma microenvironment; Vascular endothelial cells
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28 5 I R e — b B O H LA i b R, A
2 J5R 9 5 240 93 S v R R e i, e o R A bR, T
ke, — B gE, BRE PN AFERL T 15 4
AN S AEIAEIE R 5% P H T R R
M8 IR IT LA F AR BB b 32, RJE T LUk 2% 3R
7 AH B RIR T SR AR, AR Ok, Bl I R R
TSR BEIR A, Treps 2570 % B B U8 T 400 M fiE
Wh— e 2 K B (I VEGF-A) A 3 1M 45 4 2 21
JE s A=, AT AT L 2 R 5 9R8 P9 il A A B v e #)
BE o Saleem % 7 3 W] b R 410 i wf A5 i A
WA A 2 30 (exosome ) 1) 5% AN T ik 7E Jie JRA £k A B o
KA K AE ™ L A BF 55 R R [ W B9 GSCs -
exo 1 T A 1M % P9 52 40 ffe ( HBMECGs ) , Wi %8
X P Rz AN M 3 A L 3 RS B9 52, ) 45 B 1T GSCs-exo
R 5 R8I A 2B B PR o

1 MB55EA
1.1 ##

AR UT i 5t 96 40 g ik ( rb Bk B b T 40 i
P2, NGt 48 P9 B 2 il ( HBMECs ) ( ScienCell 2%
7). DMEM .1640 . DMEM/F-12 %55 %3 B27 i
Il CEGF 4 &K B+ F bFGF 4k K A+ ( Gibco 24
Al ), FITC ARid B9 40 ( F 4070 B A FITC R i 1Y
Brgp e ( —P0) (3 [ Jackson 4% 7] ) , GFAP B 7f i
Hifk (—¥3i) ( 32 [E Novus Biologicals /3 & ) , Neun i
R (—4t) (3 & Millipore 2% &) , CDI33 F 7g [ $ii
R (—H1) S CD63 /) Bl B 5 B T 4 (3¢ [/ Abcam
) B EE ARG 0BT B IeG ( Z40) (dEae
PG EYBORA R AF) , RIPA 2B A S x
EHEHZWMBR(EEBERES RAEDEARARS
Al ), VwE (—H1) (BRI LA ), ¥ kot
W (MILLIPORE 723 7)) , BCA 3 75 ( 7k il A= 9 Bk 4
AR Al ), CCK-8 ( BIOMIKY /Y 7] ) , Exosome-de-
pleted FBS ( & [ SBI 24 ] ) , %' 3 BE (7 |6 Leica
23 w)) (DMI6000B ) |, 3ot 45 il 41 5 45 B i (128 ]
Zeiss /5y w] ) (LSM880 ) , i = ¥ 5.0 ML ( 36 [F Beck-
man 23 A ) o
1.2 FHi&
12,1 BKAHFT@mmess #5582 &
DMEM 5 4= 55 32 W (10% i 4 I 3% + 1% 19 BT
R LB SR O UST I 5 40 i bR, AR R B i
19 UST 4 #E 17 1 1k 85 0, FF 40 i 58 0 OB R B
B ZE(DMEM/F-12 ¥ 38 4L + 2% B27 B + 20
wg/L EGF 4 K F +20 wg/L bFGF 4 K F) A

SR T A0 B R R, BT R A LR R
WS 3 AR Bk 4 i e 7 B0 B B R B b4 h )
i 963 R 58 42 W BE IS, 22 5 1 E A0 1S min, Y
Ve G 43 A Nestin IgG 4k (—47) .CD133 TgG
LAk (1:200) (—40) ,4CHER LK, HEE WA
FITC #53C —H1(1:400) , KR F 1 h, DAPI J 4
Mo 1 b, e AL B 30 min, 5% 0% B GUEE T O
G4 BR [ I 4 oo Bk 40 M (3 X)) 1E A 2 58 20 e it
N R N R A W L (087 s L A TR
WL b R A M AR KRS . LRGSR S d JE
i) bk 484 J7 ¥k 94T GFAP 63 (1,2 M A H J5
Y Neun Je (5 4b FH, 800 3 5 45 W 3088 T W42 5F 40
B R

1.2.2 GSCs-Exo 93 5 %% % QIAGEN iz
70 0 o FH 0 BT A5 R W 4R Y S B T A i b v AN i
FiFR W (200 ml) 2 BR 40 M6 v 2R B e, 5 %5
XBP 2% vh il 83 IR A 5 A B O AT B0, B0
SEMJE A 10 ml ) XWP JE47 85 .0 U8 %, 58 A
e BUB 9 2 O A A 400 pl (1 XE 28 i (—Fl &
TCHLEE Y 22 i ) AT B0 VR, B0 S AR B
J5 GSCs-Exo B A . B 20 pl ~ 40 uwl &4 W
GSCs-exo [# & {E£ Formvar-carbon ZX ££ 4 W F, & &
ZAF T E 30 min, FE T UE 48 A R0 30 0 25
TR AT 10wl By 3% 5 B2 1 WG T4 k9 B
W T Y S min, BT /5 7E 80 kv T WL %
GSCs-exo L 5 IF 40 8L I A, F9 4% $2 LAY GSCs-exo
S A R A RIPA AL B
IS x HE EAEZ W, K BB (100°C) v 2 i
5~ 10 73 %, & ] SDS-PAGE i ¥k 73 &5 5 ¥ %%
PVDF X )5, Ei & 2 h, it A CD63 /)R B 58
BB, 4 °C I & 2 6, TBST ¥ Uk 5 —HT (AL I A
SN 1gG) BEF 2 h, ECL LI .
1.2.3  GSCs-exo 4t 22 @9 o L 50 wul 42 HU 1Y
GSCs-Exo {R A W , 3¢ 70 B S5 A RIPA 2L 1 ik
B, R BCA 50 & I R 5 WP GSCs-Exo £ H
VR L B A0 S L R - 80°C UK AR, 1 A oA
GSCs-Exo JE & W F 10% Exosome-depleted FBS ¥4 3%
T TR S S B v B, RIVIBC AR AR B0 R G Y I i A8
B A0 M, 23 i TS I B R JE N 20 g/ ml (40 pg/
ml (60 pg/ml [f) GSCs-exo 7 55 3% 4f h iE 17 L Bk
It o

1.2.4 Afmf¥d A K miiEIIR GSCs-exo  HUA:
KX HO0I UST Al L B0, #e B AL 1 x 107 A4

W
&=

- 444 -



[ B b 225 2 22 40 B 2 i

2018 4F  #H45 % 5

Fe M T A B s R b L SR B MO R A% B 4
PRI, 45 LR 3 @ 57) CM-Dil (2 pl/ml) 4R 3 3 d,
T M Je R G 00 B Eh IS o R S R R R B LT 40
M TR P AR S R 97 3 d, Wi dR 200 ml {5 40 i 4
VR A WA A, Xof B AR A 0T Y L A P B A i
T A S S, 6 h A1 RE 2 IS, S
HRSE 49 43 40, 43 0 B 20 pg/ml (40 pg/ml, 60
pg/ ml [ CM-Dil 4b B33 (1) GSCs-exo # #LEE SR 3 d,
[Fi) if >R HY 4 % 1) 22 58 B T, i A Bt A VW B
SEREPLA (1:400) (—HT) , 7] ik SE 520 9%, A
Xf R FITC FRiC 9 — 4T (1:400) , 306 4k M= B %
BT WL AT IR

1.2.5 CCK-8 &4bmlzm i3 sa MRS 9556 53 41,
SRR 80 HE A 00 I A8 PN B A MO AL B, $E R T 96
FLEE RN (BEFL 3 000 A~ 40 ) , I BE J5 4 il i
Jin20 wg/ml 40 pg/ml 60 pg/ml fY GSCs-exo, &
TR MR, 24 h 48 h .72 h JFHALINA
100 wl & 10% CCK-8 RS W, W HMMEF 2 h 5, B
B ASC b0 5 A 2 40 B WO BE

1.2.6 Transwell N4 m m a4 AR WKE
(20 wg/ml 40 pg/ml 60 pg/ml) GSCs-exo 4b H o
PO I A8 N B A0 L LR 24 b JE L TE AR BT O A Tran-
swells /N, B E A 200 wl JC I ¥ 15 5% (9 1 &
PRI, B PR 1 x 10" 4, FEMA 10%
ft) Exosome-depleted FBS 1% 3£ ¥ 700 wl o % &% %,

B A AL i i 2 R W B 5, 2 i s Qe (0 ) 8 B Be
L
1.3 HiFESH

K SPSS 20. 0 45 3 # 4F Xf 52 46 45 B 3 17 4y
Br ot ik x2s RoR RRETEZNTAT 24
4 e #, P <0.05 hZERAGI#E L.
2 BR
2.1 US87 {HiERIR AR B T 403k ( GSCs ) 1Y
E

BN BOUE KB AR KRS R4 AR TR U7
20 MR, WAk R0 RS AT 40 By R R T
BFEA T E NS, 24 H 5 B0 T A W E 4 4
MO BE B 2 B RAE,72 ~96 h 5] & B M
BN (L) AT ISR B A 28 H B L+ B =
BOH A 4 B2 A TR i R BR 4 A, B JSEOR T 4
JiL ( GSCs)

1 ARG UST mpeRiTHheymiosk (B E R MK

., x40)

2.2 U87 MpakRIERIR BT (GSCs ) HERE

Tl 2, iR BR A0 M SR % S Ot gk 8 (CD133
Nestin ) , %¢ ) 2 B8 T AT D i 93 35K 149 41 i J5 49 1 2
Yeta o R, UEBH B 3% 19 GSCs w4 5 1 36 38 1 4N
Jil bR 25 % CD133 Fil Nestin, %5 — J7 i , [ 968 5K 40 g
M-Sk Se e L5 d S TR B RO 08¢ 3 iR
BR 4 Ff 43 £k B RS 5T 40 B FE B 3E T GFAP 58 6 e fa
2 JH J5 2 B 53 Ak B8R 22 0T 4 B RE IE 2E AT Neun 5851
e o ORI R A TOE BB T A IR AT 0L GFAP Al
Neun 3k FHPE o

2 ArmEam e dF oM & ik CD133 o Nestin ( % &
mpAFRE, x40) o Lty mie & L7
GFAP #= Neun % ik A & (bar = 20 pm ), A:
CD133; B: Nestin; C; GFAP; D: Neun

2.3 GSCs-exo B % EFIIFEE

ST GE A R (I 3A) s, BB T 40
G WA B A WA R B T 25 2 [BTE al i [ TR 1% 3% 6 45 4
BHEK/NE 30 nm ~ 100 nm 1) X 8] N, @ ( &
3B) I, i 5f Westen -bloting 5 ] 45 i , JIE 5% 42 HU
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[ GSCs-exo 3K ik CD63, (& 4) A WL 3L 5
TR T A R HE B 20 GSCs-exo (20 pg/ml 40 wg/ml |
60 wg/ml) &b B A K i & N B2 20 i 5% BCRY 21 ¢
SUREAE &5 # ( BP B B GSCs-exo ) 40 & A Fr X
i, H 5 GSCs-exo ¥ BE 5 TEAH G .

CD63 g 26KDa

B

3 AEHEERA R TIRRT 005 5k 6 sh ik 4R
HHESEZRBIME H 6 &% H (bar =100
nm) ; B: Westen-bloting # | 3£ 52 #2 IX 49 GSCs-
exo W & & CD63

A J e %8 R R 2w B ( HHBMEGs ) 3% B GSCs-exo
(bar =20 pm) . A: % # ¥ 5 49 HBMECs; B
HBMECs ¥ # #n 20 pg/ml 45 CM-Dil 4 22 3% ¢4
GSCs-exo; C; HBMEGs  # An 40 pg/ml 45 CM-
Dil 4 #2 it ¢ GSCs-exo; D: HBMECs ¥ #& #m 60
pg/ml 4 CM-Dil & 2 iE 49 GSCs-exo

2.4 GSCs-exo Xf 1l & M B 40 A & 78 9 2 M
WK s, s GSCs-exo Y& BE WY 3G I, 5 1E % 4
A, A [ e BF GSCs-exo Ak B A HBMECs £ 24 h
MEHZH MG B ER LR ITFE XL (P>
0.05) ,7E 48 h 72 h J I 2 5 A it 2 &
X (P<0.05),

2.5 9
-o- HBMECs
2.0 1 -# 20 pg/ml
= 40 pg/ml
51.5' - 60 wg/ml
a
< 1.0
0.5
0 T T 1
0 24 48 72
A1) (h)

GSCs-exo 1% 3 A J& £ & 1 & 4w i, ( HBMECs ) #9
¥ 5h

s

2.5 GSCs-exo AJUE#ME N K AT

WK 6 fraRs , 1E & 41 1% HBMECs 19 1T 7% 28 Jifs %k
H785.67 £3.28 /AN L BF 20 g/ ml 1 ) GSCs-
exo 1T B 4 M KK 99. 33 = 2. 60 4~/ 5 A~ W BT,
40 pg/ml Y GSCs-exo 21 1T %% 4N g $(117.67 £5.20/
BB, 60 pg/ml 8 GSCs-exo 40 iT % 4 ff %X
137.67 +4.80/ BN, B 45 5 B/~ b & GSCs-
exo Y& B T+ 5 , HBMECs f9 1T % fiE Jy M998, 22 S 1L
A G E X (F=30.100,P <0.05) ,

GSCs-exo 1% 3t A & 2 & 1 & 4w i, ( HBMECs ) #9
E A (200 x ), A:iE 2069 HBMECs &9 it 45 4a
A3 ;B:20 pg/ml 49 GSCs-exo 40 it # @ At 3L ;
C:40 pg/ml # GSCs-exo %0 it # #m J& 4k;
D:60 pg/ml 49 GSCs-exo 41 it 4% %0 it 2k

3 39

U LA R 5T K BL, IS o JRE 1 4 i i 22 T o o
H— O RO Z W AR B S RSO B4 B 20
B UIAR G, BE B o FR 00 B 1S s, B SR T A0 A Y
BOH B W 20 A 1 4 AT 0BT 55 Ik I G
Jed T 40 i 5 L N R AR 2 R A A DR R IR T
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Hh WA A (exosomes ) S bt 40 N 4R AOK TE 4 F
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/N30 ~ 120 nm, HAY IR X oy 7450, N & A
ZFhHE [ (CDY ,CD63  HSP70 4% ) | microRNAs , mR-
NAs 55, 75 240 Ml 2 18] B A9 5t 58 e e A 8 A% 3 25 2h
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R T UESE T BT T 40 M 23 W6 4 S s A4 T L)
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Ao B o) JE J5T R R B 5 v I L A TR B R R 1 L
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e L7 P B AN M ) 4 B RE L AR R DY R A A A,
& W AE 8 SR B B0 85 v e 1 40 i T Lo o
HP WA AT L N B AN =2 ) A 3 A A AR R e
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