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Glioma-derived Exosomes Promote the Formation of Glioma Stem Cells
through High Mobility Group Protein 1*
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ABSTRACT Objective: To investigate the effect of high mobility group protein Bl (HMGBI) in glioma-derived exosomes on the
formation of glioma stem cells. Methods: The exosomes derived from primary glioblastoma were extracted using the exosome extraction
kit, and the exosomes were identified by transmission electron microscopy, nano particle size potentiometer and Western blotting; West-
ern blotting was used to detect the expression of HMGB1 in exosomes; the effect of exosomes on the formation of glioma stem cells was
detected by qRT-PCR, Western blotting, and sphere counting; the expression level of HMGB1 was knocked down by siRNA and the
effect of HMGBI in exosomes on the formation of glioma stem cells was detected by qRT-PCR, Western blotting and sphere counting.
Results: Primary glioma cells could secrete exosomes into tumor microenvironment and HMGBI is present in the exosomes; primary
glioma cells-derived exosomes could up-regulate the expression of stem-related genes CD133, OCT4, NANOG, SOX2 in adjacent
glioma cells and promote the formation of tumor spheres. After knocking down the expression of HMGBI1 in primary glioma cells by siRNA,
the content of HMGB1 in exosomes is reduced and the role of exosomes in promoting the formation of glioma stem cells is attenuated.
Conclusions: Exosomes derived from glioma cells could promote the formation of glioma stem cells through HMGB1.
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TR BTHEIFTAS 15 mL JCR B0, SR ] B0 A o
A 0.25%J 8 P 4-5 mL AT AL, 5 40 B S In A SRR AR S
10%fi5 4 1fiL V5 i) DMEM-F12 ¥ 3% 4 (Invitrogen, Carlsbad, CA)
ZARTEAL /NP R AR AT 10 K, HHE S 0, SRS I/
W 121 DMEM-F12 33 (5 R B 40 A ) B A 41
LB R LA T AR ML 5
1.2 RRETHraERkIEFR

A I A I T 98 440 P 422 Fh BAIRARN B 35 FR 1L (Corning Inc.,
Corning, NY ) "1, Il A %7 20 ng/mL 3 7 A= K A - (EGF, Pe-
protech, Rocky Hill, NJ) .10 ng/mL #14: i £F 4 40 ffg A= K K 7
(bFGF, Peprotech) . B27 (1:50, Invitrogen) N2 (1:100, Invitro-
gen)f¥) DMEM-F12 53258, ¥55% 7 RJGid R s RN AR .
1.3 SMMARIHRER

FIFH AN AR SR O & K 1568 45 (Sigma-Aldrich, Cat #,
BCBT8582) $ s S i MU b s A . ELOR B BR AN < 1540
JHIHC 28 80%HT, b5 Hedte N 7 I i) DMEM-F12 b5 5
HEATE SR, 72 /NI TR AR R FR 4k, 500% g .0 5 434, 3000% g
B0 30 430, RBRUUGE (AR ), IO ETE WS PEG6000 T
VERGR A, K% H9 12% PEG6000 R4 TE 4 CF it
12 /BT 12000% g B0 1 /MR, LB i, A
PBS HEILIEN T (HMMA) . AN AR EE HL 24X (Malvern,
England, UK ) F1i% 5§ FL 7 i G055 (TEM) B 2 2 U 19 KN
1.4 qRT-PCR 1%

i F TRIzol it 32 B RNA 485 5% F PrimeScrip RT it
5| & (TaKaRa Biotechnology, Dalian, China ¥ 2 ug i RNA &
i, cDNA, CDI133 - Ji# 5] ¥ : 5~-AGTGGCATCGTGCAAAC-
CTG-3',CD133 T ¥if 51 ¥ :5-CTCCGAATCCATTCGAC-
GATAGTA-3';0CT4 F i 51 % .5-TCTCCCATG-
CATTCAAACTGAG-3',0CT4 FiiF5 |4 :5-CCTTTGTGTTCC-
CAATTCCTTC-3';NANOG F¥45|%): 5-GAAATACCTCAGC-
CTCCAGC-3',NANOG F Jif 51 ¥ 5-GCGTCACACCATTGC-
TATTC-3';SOX2 {514 .5-CACACTGCCCCTCTCAC-3',
SOX2 T i 5| ¥ :5-TCCATGCTGTTTCTTACTCTCC-3';
B-actin [~ ¥ 5] ¥ :5-AGAAAATCTGGCACCACACC-3',

B-actin 5|4 :5'-AGAGGCGTACAGGGATAGCA-3', f#H
ABI7500 ST 7 PCR Y, ) 454k 95 CHAEME 3 44, 4%
JEIHAT 40 DRI, A 3 A AL, ] B-actin RN N2
1.5 Western-blotting 325§

R 10 mM 2R FF g 5 560 (PMSF ) (¥ RIPA 2% #hifR (Bey-
otime, Shanghai, China )Z&# 40, 2 H Bk SR H SDS-PAGE
FEL VK0 B, Jf L 7 #2 3 PVDF JiE (Millipore, Billerica, MA) |,
SKJG I 5%t AR 4 W3t 4] PVDF I 1 /NI iiFE —41 4 Cid i,
BT ORAEZER TME 40 1 /hmf, 5] ECL (Pierce
Biotechnology) 5% . i H (44 4nF f 7 : B-actin (1:2000,
Santa Cruz Biotechnology) HMGB1 (1:1000, Abcam) . CD133
(1:1000, Abcam ) ,SOX2 (1:1000, Abcam) OCT4 (1:1000, Ab-
cam) NANOG(1:1000, Abcam ),
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f1 RiboBio /% @] (Guangzhou, China) ¥ it 4 h 4t [
HMGBI {1y siRNA FIFI T 18 siRNA  (siCtrl )., i Lipofec-
tamine 2000 ( Life Technologies )17 , ¥ 10 nM ) siRNA % 4t
AR PR A
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AR BT RS 5T 9 4 M S, B JT 9 4 M b CD133 . 0CT4,
NANOG .SOX2 fykikm B ETHm, HERAASIT#EX
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C Western blotting #& 2 BX4F0 B RV ABEE B SRR B ALIX,CD9, Lamin A/C, Calreticulin Fi%;
D Western blotting #&ill hiip A F R B g 4 i & B 2 #% % HMGBI1 ik,
Fig. 1 HMGBI exists in exosomes derived from glioma
A Observing the double-layer vesicle structure of extractive through transmission electron microscope (TEM); B The diameter of the extractive measured
by nano series-nano-ZS analysis; C Total proteins of extractive and glioma cell lysates were prepared, and the levels of ALIX, CD9, Lamin A/C and
Calreticulin were determined by Western blotting; D Total proteins of EVs and glioma cell lysates were prepared, and the levels of HMGBI1 were

determined by Western blotting.
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A gqRT-PCR #&il 5h b1 F B R B BB 4R AL/ CD133,0CT4 NANOG,SOX2 %i%( 5 Control ZA#HEE , *P<0.05 F1 **P<0.01);
B Western blotting # il 4 M 4E F B SRS R 4HRAS CD133,0CT4 . NANOG, SOX2 %% (5 Control ZH4HLE, *P<0.05 1 **P<0.01);
C HMRME R FRAE BT , EREIEFRE 4 TSR 7 X, HRIFHE( 5 Control A#EEL,*P<0.05, **P<0.01 F1 ***P<0.001 ),
Fig.2 Glioma-derived exosomes promote the formation of glioma stem cells

A Expression of CD133, OCT4, NANOG, SOX2 in primary glioma cells treated with exosomes was determined by gqRT-PCR (*P<0.05 and **P<0.01
compared to Control group); B Expression of CD133, OCT4, NANOG, SOX2 in primary glioma cells treated with exosomes was determined by Western
blotting (¥ P<0.05 and **P<0.01 compared to Control group); C Primary glioma cells were treated with exosomes and then cultured under the neurosphere

condition for 7 days and photographed. Number of spheres on day 7 were quantified (* P<0.05, **P<0.01 and ***P<0.001 compared to Control group).
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B 3 shididEss HMGBI Rt B R T 4R R L B
A siRNA BH{RE R BRIE LA HMGB1 Rk J5, Western blotting & U4M il HMGB1 i & &
(5 si-NC 2848 E , *P<0.05, **P<0.01 F1 ***P<0.001);
B qRT-PCR #2ill22 siHMGB1 $eLHIBS By 48 s ik AL By 4ARa /e CD133,0CT4.NANOG, SOX2 &ik
(5 si-NC 848, *P<0.05, **P<0.01 F1 ***P<0.001 );
C Western blotting #7122 siHMGB1 % B R R 20 A Sh i1 A R B eg 4B AR /e CD133,0CT4 . NANOG, SOX2 ik
(5 si-NC 848 b, *P<0.05, **P<0.01 F1 ***P<0.001);
D £ siHMGBI1 ¥ K BB MM sMBEER FRAKRBAMG, ERERIERF G TSR 7 X, HRIFTHH
(5 si-NC 2848 b, *P<0.05, **P<0.01 F1 ***P<0.001),
Fig. 3 Exosomes promote the formation of glioma stem cells through HMGB1
A After siRNA knocking down the expression of HMGBI in primary glioma cells, Western blotting detects the content of HMGB1 in exosomes (*P<0.05,
**p<0.01 and ***P<0.001 compared to si-NC group); B qRT-PCR analysis of the expression level of CD133, OCT4, NANOG and SOX2 in primary
glioma cellls co-cultured with exosomes from glioma cells treated by HMGB1 siRNA (*P<0.05 ,**P<0.01 and ***P<0.001 compared to si-NC group);
C Western blotting analysis of the expression level of CD133, OCT4, NANOG and SOX2 in primary glioma cellls co-cultured with exosomes from glioma
cells treated by HMGBI1 siRNA (*P<0.05 ,**P<0.01 and ***P<0.001 compared to si-NC group); D Primary glioma cells were treated with exosomes
from glioma cells treated by HMGB1 siRNA and then cultured under the neurosphere condition for 7 days and photographed. Number of spheres on day 7
were quantified (*P<0.05, **P<0.01 and ***P<0.001 compared to si-NC group).
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AEREFRE, JRERAMIMA . SR Western blotting 6 il 41 i i v
HMGBI1 )& (E 3A), #5558 HMGBI siRNA #2945 i
AR AN A T HMGBI () & 1 i b, H 22 SR guit#
H(P<0.05), ¥ FaRIM A B T 4l f s 3 L, 34
WEE 12 /NI 5 W I SR 40 M, 4R U RNA AR B B
qRT-PCR Fil Western blotting 55 7~ , 48 siHMGBI1 % 31 Jiit
FUIeE AR L s MASE #E CD133 ,0CT4 NANOG ,SOX2 ik {E
H TS, H2ZE 50 G4 E 0 (P<0.05), iF B By 4n i
SIRSMN AT 2 E it HMGB1 2 3B R T4 i T Al o s
SMIMARVE RS AN TS e BR R 3%, 7 KIG se b skiT4k. W
Pl 3D iR, 2 siHMGBI 6 Y i) e I8 240 M S iR A FH 1
IR ARM S BT Y SRR AR b, B 2SR A et
X (P<0.05), #F— 25 TE W i JoT 988 4t >k 5 40 s 44 AT LA SE ack
HMGBI1 i B 50988 T 20 M AT A

3 ¥ig

P TRR TP S5 T A Rg A M B TR RS A L W i e v 4 A
P, BEFEFB , g 1 A P 2 A 42 e B AN TP L A A 1Y
PR R, AT R B T LA e+ 2R A AR R A 4
Frg it " R0 "0, BRI (L RERS AEF MR AR M ) A
7, i RE A TR AR A0 O AR AT T A RRPED . AT, IR TR
AT LA E e A e A A bR T ARt IR R A S B K
AT I I 2 A I 8 19 52 2 45 e e -+ A I A9 A 12 S B A
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