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(WZE | EE58/: SNBSS b R 2000 5 52 R4 R A BAE AR S B 0. SR, A M AR K SR
ZiiBRNA (long non-coding RNA, IncRNA ) 7E ki iiJe T4 ( glioma stem cell, GSC ) il i J5 T3 21 Ffd 17%) 291 it 5] 38 £ o
HIVEH MANTERE . ARSI MR ZE A Inc RNAXT IR B B35 . B8 . RZGA T AR . 77k b i
Sy L4 K3 ( the Chinese Glioma Genome Atlas, CGGA ) FUEAERE K4 K3 (the Cancer Genome Atlas, TCGA ) %(J
PET AL AR B (low-grade glioma, LGG) FIEZGINGIL I (high-grade glioma, HGG ) IncRNAZFIREIE
s, PUNLGGHHGGH L Z 1] 192= 53K IncRNA ( differentially expressed IncRNA, DelncRNA ) , FH-/3HTHOXA-AS2
OV 5 8 S A Coverall survival, OS) ZIIMOEHR . MBI R SHGA4H1 5325 GSC,  FHI =41 ML A A
MCD133" & E AN, FEAME AN ( Western blot) Kzl TAIRAHICHE T (CD133, SOX2HIOCT4 ) [FRikKF-o
PRI SHG44-GSCAITAE I AMIMA , I FHPKH26 41 MU 8 Y b T2 AR 10 s PR U4 T Cy34ric HOXA-AS2 I SHG44-
GSC 5 SHG44M e AT I a1 3% 5 AL 9 E i A % S W ( real-time fluorescence quantitative polymerase chain
reaction, RTFQ-PCR ) #iillSHG44-GSCHISHG44-GSCHTAEIMBATHOXA-AS21H /KT, {#i FlpLVX-IRES-PURO HOXA-
AS21 5 RIS L [ HOX A-AS2 JFh7 P s F sShRN AR T TR 5 4 o SR AR TAG57 £-8 (cell counting kit-8,
CCK-8) FltranswellSZ 546 M SHG44-GSCHTA: AN IMAHOX A -AS2%F SHGA4 41 i 14 5l FI{Z 2268 J1 (050 . 458 . HOXA-
AS2TERE ORI B R Rk, H S HREEZEMOSHIE (P<0.01) . SHG44-GSCHCDI133 41 Lk 41l B &t i T SHG44 41
i (P<<0.000 1) , SHG44-GSCHTZ4HMIAIEEH (CD133, SOX2MOCT4 ) AP0 B TR {CSHG44 41 fig (P
<0.000 1) , JfHSHG44-GSCHHOXA-AS2/KF- B ETIE (P<0.000 1) . PKH26FRICHIZNBAR SHGA44N I, H
SHG44 4 it i n] EE F] Cy34RIC ITHOXA-AS2; HOXA-AS2 OE#;Y:iSHG44-GSCHIfifl ( SHG44-GSC/HOXA-AS2 OE) i
SHG44-GSC/HOXA-AS2 OEfiiA HIAMBMA ( SHG44-GSC/HOXA-AS2 OE-Exo ) HTHOXA-AS2KF B ETE (P<0.01) ,
1£5SHG44-GSC/HOXA-AS2 OB L5 77 1 SHGA4 4 fil HHOXA-AS2 /K- i 2 7+ (P<<0.01) . SHG44-GSC/HOXA-
AS2 OE-Exon[ i R ESHGA44N 451 . TR A28, ik Sk A SHG44-GSCIWAMLAHOXA-AS2AE i 35 I 1 15 i Jed A i
GG TR (RRMTAEE, PRRHOXA-AS2 AT g2 K TR A A
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[ Abstract ]| Background and purpose: Exosomes are important messengers that mediate the crosstalk between cancer cells

and recipient cells in the tumor microenvironment; however, the role of extracellular exosomal long non-coding RNA (IncRNA) in
the cell-cell communications of glioma stem cells (GSCs) and glioma cells remains unclear. This study investigated the effects of
exosome-derived IncRNAs on proliferation, migration, invasion and stemness in glioma. Methods: The datasets containing low-
grade glioma (LGG) and high-grade glioma (HGG) IncRNA expression data were downloaded from the Chinese Glioma Genome
Atlas (CGGA) and the Cancer Genome Atlas (TCGA) databases. Differentially expressed IncRNA (DelncRNA) between LGG
and HGG tissues was identified, and the relationship between HOXA-AS2 levels and overall survival (OS) of glioma patients was
analyzed. GSCs were isolated from human glioma cell line SHG44, and CD133" enriched cells were detected by flow cytometry. The
expression levels of stem cell-related proteins (CD133, SOX2 and OCT4) were detected by Western blot. Exosomes derived from
SHG44-GSCs were extracted and identified, and labeled with PKH26 cell membrane dye. Then SHG44-GSCs transfected with Cy3-
labeled HOXA-AS2 were indirectly co-cultured with SHG44 cells. The levels of HOXA-AS2 in SHG44-GSCs and SHG44-GSC-
derived exosomes were detected by real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR). The plVX-IRES-
PURO HOXA-AS?2 lentivirus plasmid and lentivirus shRNA containing targeting HOXA-AS2 plasmid were used for lentivirus
transfection. The effect of HOXA-AS2 derived from SHG44-GSC on the proliferation and invasion of SHG44 cells was detected by
cell counting kit-8 (CCK-8) and transwell assays. Results: HOXA-AS2 was highly expressed in gliomas, and was associated with
worse OS in patients (P<<0.01). The proportion of CD133" cells were significantly higher in SHG44-GSC than in SHG44 cells (P
<<0.000 1). The expression levels of stem cell related proteins (CD133, SOX2 and OCT4) in SHG44-GSC cells were significantly
higher compared with parental SHG44 cells (P<<0.000 1). HOXA-AS2 level was significantly increased in SHG44-GSC cells (P
<<0.000 1). PKH26-labeled exosomes were absorbed by SHG44 cells, and Cy3-labeled HOXA-AS2 could be observed in SHG44
cells. HOXA-AS2 levels were significantly increased in HOXA-AS2 OE transfected SHG44-GSCs cells (SHG44-GSC/HOXA-AS2
OE) and SHG44-GSC/HOXA-AS2 OE-derived exosomes (SHG44-GSC/HOXA-AS2 OE-Exo) (P<<0.01). In addition, HOXA-AS2
levels were significantly increased in SHG44 cells co-cultured with SHG44-GSC/HOXA-AS2 OE cells (P<<0.01). HOXA-AS2 could
be transferred from SHG44-GSC to SHG44 cells through exosomes. Functionally, SHG44-GSC/HOXA-AS2 OE-Exo significantly
promoted the proliferation, migration and invasion of SHG44 cells. Conclusion: Exosomal HOXA-AS?2 derived from SHG44-GSCs
significantly promoted glioma cell proliferation, migration, invasion and stemness, suggesting that HOXA-AS2 may be a potential
therapeutic target for glioma.
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KAEAEGMISRNA (long non-coding RNA,
IncRNA ) 71 e 5983 1 2 A i Jre ol v e 4
HEIEN Y. ARTE 2 KX MHOXALER K
S RNA2 (HOXA-AS2) SRR ™,
SRIMTHOXA-AS2 9 75 i 5 I 248 M 3% 58 (1) ML il 4T
AERE, R4l ( cancer stem-like
cell, CSC) EA7 H I M AL s R e Mg i g
1 ) cscHAECSCRI A E A AL Y IR
TEWFFY 2 % MIncRNAS: 5 T 53X — b 2 1120,
SR H ATHOXA-AS2 5 i BiJ T4l ( glioma
stem cell, GSC) WJKFRMABIE . FMATT L

WA YR (R E AT, DNA,

miRNA . IncRNAFIMRNA ) A5 40 il ] 1 41
HAEM L ueAh, R IR AN AR S g A
TR aErsgiA e 1 L SR, A HOXA-AS2
FIGSCATE AN A IR 75 % i Jo I ZM 14 5 . %%
T AR A i i AN TE R . ik, AR
ARSI TRSY

LI R R RES

1.1 ZHAEEFR AL IRk F

Nz BRI ZRHA 1800, A 59
AL R TI8G . SHG44 . U251MGFIHEK-293T4f
Ma4r0a [ H Rl 2 B s R B IR ) O 25 L 2 A
M. G413 ( fetal bovine serum, FBS) .
DMEM; 523 | TRIzol™iR | . Ho i Bk oy ik
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A& . RIPAZZ ol . ECLAIIAH] . SET- 40
MO TR & . Step-One PlusSE i) 98 65 5 5
A sE N (real-time fluorescence quantitative
polymerase chain reaction, RTFQ-PCR ) %
4 ¥4k A 3¢ [E Thermo Fisher Scientific/\ ] .
EntiLink"4f 14 cDNAIX I £ . EnTurbo™SYBR-
Green PCR SuperMix #2404 H s ICRHRE A= P Bk
AR . FACS Caliburiii 40 4 3&
BD/A ], CDI334Hdit (1:1000) . SOX24
BHE (1:1000) . OCT4HHHT (1:1000) |
cleaved caspase 3%HPL (1 :1000) , CDYH
BT (1:1000) . CD63%EHT (1:1000) .
CD81%B4; (1:1 000) . TSG101 T
(1:1000) Fip-actin/DEIAHT (1 :1000) &5
Jr A —PUAAH N — P A % Abcam 23 H .
PKH2640 Mg B YL Bl . transwellZNE I H 3E [H
Merck/\ 7], pLVX-IRES-PURO HOXA-AS2184%
TR A5 #E [ HOX A-AS2 JFORE I [ 56 [ 7 e 2
SOSEEE . ANBTTEGAF £-8 (cell counting kit-
8, CCK-8) Wy Lifgst = RAWHEARMZERT
Cell-Light EdU ApolloS67T4ARSMATI & H TNt
AR A BRA R .
1.2 IEREHREIRE

A H ] A e i R 4 16T (the Chinese
Glioma Genome Altas, CGGA; http://www.cgga.
org.cn ) FYEEAESEH L ( the Cancer Genome
Atlas, TCGA; https://portal.gdc.cancer.gov/ ) %X
P T 37 A S IR GO ik e SR8 (low-grade
glioma, LGG) FlE 2% it JiidE ( high-grade
glioma, HGG ) IncRNAMFREPE . AFIE N
CGGAKRE Pk 3 1261 & (5., MTCGA%K
Pa i PO TS B AR R, AR AR
AAFH ] B Ine RN AR 0 45
1.3 FHik
1.3.1 23 £ F & &XIncRNA (differentially
expressed IncRINA, DelncRNA )

MCGGAFITCGAX % F# T & LGG
MHGG IncRNAZKABHE B . HIRIES
PUNLGGHIHGGHA Z [ i DelncRNA . i B
JGP<<0.05H|log2 ( Z=574%5%0) |>2/IncRNATA

FE M DelncRNA . it i 48 B E A% 3k A P~ 5
% (CGGARITCGA ) MEZEDelncRNAHEFT T
W, meAh, FATEIFCGGAMTCG AR E 4
K HOXA-AS2/KF-5 I8 Ji g f8 35 i AR A7 0
(overall survival, OS) Z[EJAIKZ,
132 sz

N RIS A 2 HA 1800, A iR
YN A TI8G. SHG44, U251MGHIHEK-293T4
MIAE R 10%FBSHDMEMIE F2 3L rh 15 55, 4y
TE37 °C. COMPBRBECNS% T4t rh % .
1.3.3 RTFQ-PCR#M|

ffi FHTRIzol® 357 43 it B RNA, Tl ]
EntiLink™% 155 cDNAIR ] & & MicDNA, &
Je i FHEnTurbo™SYBR-Green PCR SuperMix
FiStep-One Plus RTFQ-PCRZA S #H1TRTFQ-
PCR. HRELXMUIT : 795 CHIRF3 min, &
JGTE9S CIF10s, 58 CIEE30s, 72 CIHET
30 s, fEFR40YK, Lhp-actinfE HIncRNA HOXA-
AS2M NS By . i bR E2 S A kT A
FIRKF . SIFHNUT . B-actinfg XLEEN
5’-GTCCACCGCAAATGCTTCTA-3", & X
5 H5-TGCTGTCACCTTCACCGTTC-3;
HOXA-AS2H X % K5 -
GGAAGGACACGTTTCTATGCC-3", Jz 5% H
5"-ACTTGGATTCTGACGGCTCAC-3,,
1.3.4 AX@AKBILEGSC

FEAME G H, AT HFACS Caliburiiix
4 B 4SRN 2 T A IR A e 2R o3 AR & o
YECDI133"4ifitl . SHG44 41 i fEDMEM/F 1255
I3 [ AL HE AR VE B LT 4 e K T (basic
fibroblast growth factor, bFGF ) FlIZ A=K K ¥
( epidermal growth factor, EGF) | #1537, 7
37 C. COMRBURMECNS% MR F-A P35, 4l
SCDIBBNMARKRE &Y —REE, ZEHIMAS
VRV W TR AN, YEBCDI33 A, B SR
BERICDI133 4 ACD133-PEYLA, Fvi 40
WASGHA T
1.3.5 HEAPiEE ( Western blot ) 4

FIIFH RIPA 2% 1 24 A 40 s LA AR A5 85 1 5
F— " 7f8 (bicinchoninic acid, BCA )
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HEREARWE, EAB (30 pg/lane)
FH10% + = Jo 5 ik 198 B 2 TN s T i 5% Je W ik
( sodium dodecylsulphate polyacrylamide gel
electrophoresis, SDS-PAGE ) #El/rE, %3
PVDFE ( & EMillipore/A ) ) F, SR 5%
P2 E WA S A R -20 = Z B8 R ( tris-
buffered saline Tween, TBST ) H3GZER:, [5G
WS —PifE4 CTIRFH, AR5
Pt (1:5000) 7= MIRF . ECLAIIAH]
TR 7 . FIH—Ha R . CD133 4 54t
(1:1000, $2%397903, Biolegend) , SOX2
BB (1: 1000, $5ab92494) | OCT4%H
BT (1:1000, £8%5ab19857) . TSG1014
P (1:1000, $35ab125011 ) W [ ¥E[H Abcam
/vH], cleaved caspase 3fRHHT (1 : 1000, ¥F
5 AF7022) . CD63%HAT (1 :1 000, 175
AF5117) W [ & [E Affbiotech/A ], CD9% i
Bt (1:1 000, %520597-1-AP) . CD81#4
BHi (1:1000, $8527855-1-AP) W [ K
Proteintech/A &), B-actinfe it (1 : 1000, 2%
TDYO051) Mg B REER (dbnt) AYRHA RS
A T] . PAB-actinffE Ay Xt AR

1.3.6  ShukiRey 5 B Fo R AE

MNGSCH AR bW, 8 Ok
Sy E AN, B CA R E S i R B IR
JE A WA Y TR I AN oK ORL 5 BR R ) B

( nanoparticle tracking analysis, NTA ) Flif 4
H5% (transmission electron microscope, TEM )
M
1.3.7 SMabARIRIR

MGSCHHAYSMBA (20 ng ) HIPKH264
MR T EhMC , I BUR A 5 5t hRid
MM IE SR F248 h, il HIZO0 BT WG e o
T A B AN AR B
13.8 EEHZ%

HICy3trie FUHOXA-AS254 Yt SHG44-GSC,
U (Y SHG44-GSCHF Ttranswell” J 71 3¢
21, SHGAAMEERN T FEES, fiE24 h
J& . JHILRAE B0 SHGA4 4 I 4

1.3.9 BmEsi

U PLVX-IRES-PURO HOXA-AS218 %5 7
JERE A B i HOX A-AS2 JUR 1418 955 FEshRN A
Ji . FE 9 B B A 26 Bkl ( pLP/VSVG,
pLP1HIpLP2 ) ¥ YtHEK-293 T4 172 h, SRJ5uk
LI LIEW, FRE IR S 24
N72 h,
1.3.10 CCK-8#xn|

FEARR AR PR JS ,  JBC J0 P8 200 b 1 1 21 96 F LA
(5 00074f/FL) h, 37 “CH53748 h, i
CCK-8i5f110 pLorAlmAfL, 37 *CiliE2 h,
SR 5l T FR A AZE450 nmAb % 454> FL i W O i
(D) FFTIFA
1.3.11 5-THh-2—wiz3d (EdU) &

fdi FCell-Light EAU Apollo567{&4 M) £l
SEANAIEG, AHIS0 pmol/L EAUIREF A, H
ApolloeBHAR YL o, , Bl 5 i FH 2¢Ot B i W a¢
EdUFHPEZ M .
1.3.12  Transwell/)s & 5 #7

AL K8 umAdtranswell/N=E 4341 40 g
TR MRS, HaiE (1X10°) EEFT
200 uLEMVEEE TR, A L%, TEERE
10%FBSHYDMEM (700 puL) , #&5&24 b5,
1%235 gt T IR T Y 4N L 261 730 minfl e fa,
bt f5 FH2EC B s (1 A H AR Olympus/A ] ) $l
ARG AU, (Z2ELE RS SR AR ]
{H transwell i 4 [ 28 FH N T35 JRC IR 7 7 25
1.3.13  Zafe A A

291 080 T % e 0 A FH 0 O TR S A
i 5 Annexin  V-FITCHI#LAL A BE ( propidium
iodide, PI) 7ERGZE IR E 30 min, #RJ5 R4
L ARAGI A IH T
1.4 it FE

BARGH 0BT R HISPSS 22.0 2R 4.0.1%%4F,
P ZH 2 8] 1Y) FE 3 AR B XS Student’s e 36 364743
Br, Z 408 BRI 3 22 0 B Fl Tukey =5
JE R o LA U DX £s3ROn .
COX[FH AT XU LY (‘hazard ratio, HR) .
KRS, P<0.05 2= RA G5 Y.
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2 4 R

2.1 KREHDelncRNARYIRSI

MCGGAK a5 H % € 113121 DelncRNA
(E1A) , JFMTCGABEE % 5E H19754
DelncRNA (E1B) . FEWEE S T
117 EZE ) DelncRNA, f1HiRP11-3661L20.2 .
HOXB-AS1. RP4-792G4.2. RP11-93B14.5 .
HOTAIRM1. AC002454.1, CRNDE, RP11-
834C11.5. HOXA-AS2. AGAP2-ASIHICTD-
3049M7.1, JFH4EREERR (K1C) . 1

CGGAMTCGA% R, W B3 hm K
FHHOXA-AS2 5 ZOSH X (KI1D~E,

P¥j<0.01) . LAk, ATAMEHA180041
MiAH L, T98G. SHG44HU251 MGHHHuh
HOXA-AS2[) ik ¥ 5 (HA1800 vs T98G:

HR =-1.690, 95% CI: -2.259~-1.121, P
<0.000 1; HA1800 vs SHG44: HR=-3.430,

95% CI: -3.999 ~-2.861, P<<0.000 1;

HA1800 vs U251MG: HR=-0.961, 95%
CI: -1.530~-0.392, P<<0.01, KI1F) . FiR%E
RBHHOXA-AS2TER B rh R ik T, IEHYS
OSE: AR,

A CGGA B TCGA C
: 100 s
E g
< <
Z 15k W Down > W Down
I ONo ) H No
2 WUy 2 HUp
on 10 o0
2 2
T 25
5 -
HL . i, . Of, i A TCGA
-10 -5 202 5 10 -10 -50202 5 10
Log?2 fold chang Log2 fold chang
D E F
OS as defined by the gene OS as defined by the gene
100 CGGA 100} TCGA 5}
2 sk
. . o 5
+ Low expression + Low expression —
0.75 - High expression 0.75}F + High expression S >
< & 4
2 2 D!
g g 5 2
o 050F o 050 x5 3 ok
o o 8 =2 ok
5 S2
025 0251 =
=1
P<0.001 P<0.00 1 o
0.0, ) ) 0.00}, ) ) M )
0 1000 2000 3000 4000 0 4000 6000 QQ %C’ N (€
td td K 6@‘
Number at risk Number at risk ‘23’ 0'\,
Low expression 329 217 93 10 2 Low expression 443 54 12 1
High expression 80 12 3 1 0 High expression 0 0 0

E1 BB+ DelncRNAKIIR ]
Fig. 1 Identification of DEIncRNAs in glioma

A, B: Volcano plot of DelncRNAs in CGGA and TCGA; C: 11 overlapping DelncRNAs were identified using R language; D: The correlation between
HOXA-AS?2 level and OS rate in patients with glioma in the CGGA datasets; E: The correlation between HOXA-AS2 level and OS rate in patients
with glioma in the TCGA datasets; F: RTFQ-PCR showing HOXA-AS2 levels in T98G, SHG44 and U251 MG cells. **: P<<0.01, compared with
HA1800 group.

2.2 HOXA-AS27EGSCHki% Liff P<0.000 1, KI2A) . tAh, 5RIUSHGA44 i
KL R, SHG44-GSCHCD133 + 4 AL, SHG44-GSCH'CDI133 ( HR=-0.520, 95%
B L B S TPSHG4440 00 (81.6% vs CI: -0.717 6~-0.321 8, P<<0.0001) . SOX2

23.8%; HR=0.988, 95% CI: 53.63~73.04, (HR=-0.482, 95% CI: -0.479 4~-0.283 6,
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P <0.000 1) FIOCT4 (HR=-0.466, 95%
CI: -0.664 3~-0.268 5, P<<0.000 1) FJFEikK
SEE R TR (E2B) o 1 H, HOXA-AS2/KF-7E
SHG44-GSCH i i ZFt i (K2C; HR=0.996,

95% CI: 2.377~2.833, P<<0.0001) .

2.3 SHG44-GSCi@ s BEHOXA-AS25;
#FISHG44 4k

SHG44-GSCHTA= B9 7 bR 2 R FnARAR:
BHA50 ~ 150 nm, FEIMBEFREHCDI .
CD63, CDSIFITSG101 (K3A~3B) . It4h, A%
W5 & BEPKH26bRC A NBABE SHG 4421 Jitg W i
(KE3C) o AWFIEIA & IAESHGA4Z s Hh R £2 ]
Cy3FricHFUHOXA-AS2 (KI3D) .

AAFGE RN, HOXA-AS2 OE#;YLISHG44-
GSCH4ilffi (SHG44-GSC/HOXA-AS2 OE)
MSHG44-GSC/HOXA-AS2 OERTAEH4M ik
& (SHG44-GSC/HOXA-AS2 OE-Exo)
HOXA-AS2/K V- T+ (P<0.01, K4A.
4BA14C ) . SR, FFHOXA-AS2 shRNAI

A
Negative control SHGA44 cells
600 600
CDI133" CDI133"
217 23.8
L 400 L 400 f
=] =)
S =]
3 5]
@) @)
200 200 [
0 0 1 > 2 3 - 4 > S O 0 1 p 2 3 p 4 . S
10" 10" 10° 10° 10° 10 10° 10" 10° 10° 10° 10
CD133-PE CD133-PE
B
2.0

CDI33 v W 070’

sox2 M S 0
OCT4 wme W +5x10°

B-actin  AEE—_— - 42%10°

0

wn

Relative protein expression
S

Count

[] SHG44 cells
I SHG44-GSC cells

*k
0.0 ﬂl L

MU BISHG44-GSCHi il (SHG44-GSC/
HOXA-AS2 shRNA1) FIk FH SHG44-GSC/
HOXA-AS2 shRNAI ( SHG44-GSC/HOXA-
AS2 shRNAI1-Exo ) HJFMNBAHHZIKFE-HI R
1F 5 SHG44-GSC/HOXA-AS2 OE4 i1 35 1)
SHG444 i, HOXA-AS2/KF Wb, i
5 SHG44-GSC/HOXA-AS2 shRNA1I:E: 5519
SHG44 41 e W = B AH Je iy 455 (P <0.01,
Kl4D ) . MHISHG44-GSCRI AN WA ,
SHG44-GSC/HOXA-AS2 OE#{SHG44-GSC/
HOXA-AS2 shRNAI1X}SHG4441 s FHOXA-
AS2IK VA 0 (P>0.05, KI4E) . SHG44-
GSC/HOXA-AS2 OE-Exodfifin T SHG44 4
P HOXA-AS2 K- (HR=-2.723, 95%
Cl: -2.920~-2.526, P<<0.000 1) , [iSHG44-
GSC/HOXA-AS2 shRNA1-Exoll] & 7 A 52 1
258 (HR=0.648, 95% CI: 0.450 5~0.844 8,
P<0.0001, [E4F) .

SHG44-GSC cells 100
600
CD133" - 80T
81.6 N
400 | 2 60
3
o 40
200 =
8 20
010“ 10 100 100 10° 10° 0
SHG44 cells SHG44-GSC
CDI133-PE cells
C
— 4
o =
2
(9! —~ 3F
#% 2[ 2‘3
< <
XS 2f
€=
v &
2 1F
=
&
. 0

SHG44 cells SHG44-GSC "~ CDI33

cells

SHG44 cells SHG44-GSC
cells

SOX2 OCT4

El2 HOXA-AS27EGSCHIFRIL L
Fig. 2 HOXA-AS?2 is upregulated in GSC

A: Tsolation of CD133" cells (SHG44-GSC) from SHG44 cells using flow cytometry. Meanwhile, the percentage of CD133" cells in the SHG44-GSC
and SHG44 cells were detected; B: Western blot analysis of CD133, SOX2, OCT4 protein expressions in SHG44 cells and SHG44-GSC cells; C:
RTFQ-PCR showing HOXA-AS2 levels in SHG44 cells and SHG44-GSC cells. **: P<<0.01, compared with SHG44 cell group.
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" b Measurement parameters
Cell S/N: CA16-122-0096
11 postions 1 removed foranaysis CDY w = m— 25 10’
TE+6
6E16 CD63 - 26X10°
gsms R
i CD81 - 26x10
gove TSG101 : 44X10°
EZE»G - - —
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Fig.3 Characterization of exosomal particles

A: NTA and TEM assays were used to identify exosomes; B: Exosome surface markers (CD9, CD63, CD81 and TSG101) detected by Western blot
analysis; C: The exosomes absorbed by SHG44 cells were observed under confocal fluorescence microscope. Red color: Exosome; Green color:
SHG44 cells; Blue color: Cell nucleus. Control group: SHG44 cells without the treatment of exosomes; D: Cy3-labeled HOXA-AS2 in SHG44 cells
were observed under confocal fluorescence microscope. Red color: Cy3-labeled HOXA-AS2; Green color: SHG44 cells; Blue color: Cell nucleus.
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A: RTFQ-PCR showing HOXA-AS2 levels in SHG44-GSC transfected with HOXA-AS2 OE; B: RTFQ-PCR analysis of HOXA-AS2 level in
SHG44-GSC transfected with HOXA-AS2 shRNA1 and HOXA-AS2 shRNA2; C: RTFQ-PCR analysis of HOXA-AS2 level in exosomes derived
from SHG44-GSC that transfected with HOXA-AS2 shRNA1 and HOXA-AS2 shRNA2; D: RTFQ-PCR analysis of HOXA-AS2 level in SHG44
cells co-cultured with transfected SHG44-GSC; E: RTFQ-PCR showing HOXA-AS?2 levels in SHG44 cells co-cultured with GW4869-treated
transfected SHG44-GSC; F: RTFQ-PCR showing HOXA-AS2 levels in SHG44 cells treated with indicated exosomes. **: P<<0.01, compared with

each other.
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Fig. 5 HOXA-AS?2 transferred by SHG44-GSC-derived exosomes promoted proliferation, migration, invasion of SHG44 cells

A: CCK-8 assay of SHG44 cells incubated with indicated exosomes for 48 h; B: EdU staining assay of SHG44 cells incubated with indicated
exosomes for 48 h; C: Transwell migration and invasion assays of SHG44 cells incubated with indicated exosomes for 24 h; D: Flow cytometry assay
of SHG44 cells incubated with indicated exosomes for 48 h; E: Western blot showing cleaved caspase 3 expression in SHG44 cells incubated with

indicated exosomes for 48 h. **: P<<0.01, compared with each other.
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