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WE. a4 FITHRLT %A A% G 3(microfibril-associated protein 3, MFAP3) £ & fit & 40 i&. /% ( glioblastoma,
GBM) ¥ 89 & ik 56 Jk & 3L, A B3t T Ik i 78 -F %8 B ( glioma stem cells, GSCs) & ML & 4 5 47 A 69 % a1,
Fik A A TCGA # 3 #= CGGA # # » # GBM F MFAP3 X A H LA L 5 & & 76 48 £ ¥, £ A Western
blomngﬁuﬂdﬁxﬁﬁ%ém@ % P MFAP3 & & & A KT 3K % UK & it & ik MFAP3 R i /8 T e it Bl &R 23T 5e A
Fok B4R, %% MFAP3 £ GBM v 34k  B5 B85 RRIEH A, F AR A GSCs + MFAP3 #) & ik K
& Far zqvéém;_ GSCs, MFAP3 &/ ,GSCs B & £ #756 /1 55, 18 & i A B AR &4 CD44  YKLAO & & K -F
HMAR LRk B2 AR, %% MFAP3 5 GBM B Ayt B LA €2 R34 A, H 2R A6 GBM I &
LW AR & A b T TR,
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Role of microfibril-associated protein 3 in regulating mesenchymal
transition of glioma stem cells
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Abstract: Objective To investigate the expression and clinical significance of microfibril-associated protein 3
(MFAP3) in glioblastoma ( GBM) and its influence on the malignant biological behavior of glioma stem cells ( GSCs) .
Methods TCGA data and CGGA data were used to analyze the expression of MFAP3 in GBM and its correlation with
patient prognosis. Western blotting was used to detect the protein expression level of MFAP3 in GSCs. The effects
of MFAP3 knockdown and overexpression on the self-renewal ability and phenotype of GSCs were explored.
Results MFAP3 was highly expressed in GBM and correlated with poor prognosis. The expression level of MFAP3 in
mesenchymal GSCs was higher than that in preneuronal GSCs. After MFAP3 knockdown, the self-renewal ability of
GSCs was weakened, and the protein levels of mesenchymal phenotype markers CD44 and YKL40 were decreased,

whereas overexpression exhibited the opposite trends. Conclusion MFAP3 plays an important role in regulating the ma-
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lignant biological progression of GBM and is expected to be a new clinical diagnostic marker and therapeutic intervention

target for GBM.
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Jist o B 441 fif 98 ( glioblastoma, GBM) J& fix i Ul
(A X A 28 R 4 I R R IR, SR PR AR K TE A
B CBMEREE R AT R X GBM 45
BIRIT I R AHE T ARV U7 A7 A 5677
& AHBF PN T 16 AN H 5 AR AR
KT 10% ' B R+ 40 i ( glioma stem cells,
GSCs) J&—J H A Hr 2 7 IRV RE A S8 7
RERY AP An " 7E GBM Kk HERE & BT
ST RN 32 h 454 2R, GSCs FE 224 A i
FH£E JC (proneural, PN) %4 i1 1] 7¢ i ( mesenchymal
MES) #1'8 J5 F I i 4 Bk AR 2R P T e
F1 BB AF i Az v B o Rk, e S 5 R
¥ GSCs H PN U 5] MES % 3 %l %% 4}, ( proneural-
mesenchymal transition, PMT) F 5 £ 3 K X GBM
AR5 R ARG Y7 ) B H B

TR T 4EAH I 8 H 3 (microfibril-associated pro-
tein 3, MFAP3) J& T- MFAP i , b 40 i 4D 35 5 b
e S IR I AR N N R Ve R T EAY S PO
KA TR Ak, Bk 22 (9 B 9T Kk R
MFAP A5 45 g ot S 25 VI A5 . Olson 451
5 R W], MFAPL 135t 1% 78 5 55 FL 6 9 XU AH
X, MFAP2 ] DL ik B W% Wt/ B-catenin AH5¢
{5738 1, (2 F 1 s bR 200 B i (0 1 Ji8 3 T D ik
I WS 1 90 200 A A I 245 1T MFAP4
Sl iR A i DR ) ARG Rk 5 40 e g AR T
R 20 A A 51 MEAPS 15 BB Bl 4
iR h R AR E R, T MFAP3 FE i h
AV FHEE N AR, 1 AR E GBM At MFAP3 ik
SI6ER A CHRIE . AWF5EE S gRT-PCR Western
blotting %5 J5 1% 4> HF MFAP3 7 GSCs ™1 Y 2 ik 1
O, IRGE T IRHFRIE X GSCs = W2#47 A A2

1 #BR57TE

1.1 ##
1.1.1 i

NJBE B3R T 41 il & PN GSC( GSC 8-11) 1 MES
GSCs ( GSC 20, GSC 28 Fl GSC 267) 1 Frederick F.
Lang f# -+ Hl Krishna P. L. Bhat i+ ( 35 FE15 70 g%
K MD BRI 0 ) $ 4L

1.1.2 FZ5H

DMEM/F-12 §53# 3£ B-27 ¥ A05 (50%) ¥
H 32 Gibeo 2\ w5 520 A\ 3 J A=K Bl (recombi-
nant human EGF protein, thEGF) F1 5 21 A\ P4 il £F
2t 40 o A= K A T ( recombinant human FGF basic
protein, thbFGF) ]Il H 3¢ [# R&D Systems 3 Al ;
Accutase ¥R H 35 [# Sigma-Aldrich 23 7 5 JC Il 7
YL A7 W 5 MR B8 2 A R R A B
MFAP3 siRNA ( siMFAP3 ) & H: [JH P % 18 3 45 5 4
SIRNA (NC) #5444 1 S H ks & s34 B it 5 3
LR AR AT BR 28 7] 58 A ; RNA fast 200 1 H iR K
FEE Y AR BR S F]  EvoM-MLV [ #% 5% 5] £ A
SYBR Green Pro Taq HS FiliE i qPCR 540 A
W SCR G AR TR A BRA Al 7 4357 Lipo-
fectamine 3000 4 H 3% [E] ThermoFisher 2\ ) ; /5 %X
RIPA Z4# A1 Western — T B X4 ) H Jb 50 &
FERHEA PR E] BRI ALY R R L R
d/NR 1gG Zhi A ALt 2 S AR H AR A R A
] ; MFAP3 $U{& H 3% [ Santa Cruz Biotechnology
/3] CD44 Fiik | YKLA40 LA F1 GAPDH #i 1Ay
H 32 % Cell Signaling Technology /A Fl .
12 FHik
1.2.1 iR FF

GSCs il i Accutase ¥ VR fb A% B0 41 it 5 7k
SRJGTE S 2% B-27 .20 ng/mL thEGE 1 20 ng/mL
thbFGF (1) DMEM/F12 ¥535 3835 . A 40 3
BT 40 37 C 5%CO, AR FRA R R
1.2.2 4iff i ye

4 GSCs LA 1x10° >4 M/ fL i % B2 80 T 6
FLHE , 1 FH % Y43 ¥ Lipofectamine 3000 B4 5 1 i
i MFAP3 [ siRNA ( siMFAP3, /£ & siMFAP3 41)
FIBAPE XT BE (NC, fE R NC 41) 4 5 %% 4« & GSCs
WK GSCs LA 1x10° S/ FL I %5 B R0 1 6 FL
M, i %% Y4157 Lipofectamine 3000 45 7 M %
X MFAP3 1Y ki 2% /& ( MFAP3-OE, />N OE 4) &
Hzs#ik (EV 1E R EV 4) 43 B 4 2 GSCs
MUEE YL 24 h )5, R qRT-PCR 3546 I %4 Y 21 ity
J&i MFAP3 mRNA 7K~V 3R35 ; A ffE 44 48 h 5 ok
FH Western blotting 7260 %% Y% 21 ifd )5 MFAP3 & H
KRR,
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1.2.3 gRT-PCR #il]

ffi ] RNA fast 200 2 7] £ DA 20 g H 46 B
RNA , ZEEREHINE RNA B (i 52 5% 5t
& L) Oligo(dT) A5 ¥4 B cDNA, H 4f 5L 1) 752 S
S 1 A il S 7 R O o S B AR &R AT qRT-
PCR, SN2 R .95 CHIZEM: 30 s, 8k )5 95 CAF
P 5 s A1 60 TAEYE 30 s, #4740 NMEIF, LA GAP-
DH fE N NS, MFAP3 [ A%t e 3A K i@ it 27227
1%, gqRT-PCR ¥ 5] ¥ J¥ % 40 F . MFAP3, 5'-
GCTCGCCAAAGTCACACAAT-3' (1E[A]) 1 5'-CG-
CACAGCCTCAAACATCTC-3' ( JZ [l ) ; GAPDH, 5'-
GCACCGTCAAGGCTGAGAAC-3' (iE[i]) Fl 5'-TG-
GTGAAGACGCCAGTGGA-3' ( JZIf]) .

1.2.4 Western blotting SZ%;

S JH RIPA 261 F 1% (1488 [ -0 1k 300 224 fie
A, VKRR R R SRR AR 1, R TR A
10%SDS-PAGE #1743 %5, 31 %% #% %] PVDF i I+,
5% i Bg 4= W B 1.5 b, If A MFAP3 $i &
(1:1000) ,CD44 HiL{& (1:1 000), YKL40 $i {4
(1:1000) ,GAPDH HT/4 (1:1 000) 7 KX} & 4 C
TR U H B IR R Ff 8 40 (1:5 000) HE
TEIEE 1 h, 5 B BN ECL W2 (U eH g
1.2.5 MR BRI B 2

4 GSCs LA 1x10° >/ FL 40 i 1 % 2 Fp 5] 6
fLAP, IR 1.5 mL GSCs Bi 3615558 7 d, RE4L %
SE3ANEIFL, J55% 7 d R, DG B A FLBE
MU 3 5K I8, X A 7k I8 e 5% 3 A~ d K AY Brb
BRIK BRI T IREEH T,

1.2.6  FRHIFH RN 2 BRE B 5

4 GSCs LAEFFL 50,100,500 ™40 it i 25 135 H2 b
| 96 LA, I 200 WL GSCs R 55 | T %
N3 AEIFL, B59E 7 d )R DR AR A L
FRTF 50 wm BIMREER I JIFIHRER E 4 L
1.2.7  HEYE B 2E AT

it Gliovis £0#% 1] 7 (http:// gliovis. bioinfo.
cnio.es/ ) ZRHL MFAP3 19 H [ fii 2 Jo 968 56 [H) 24 [ %

(Chinese Glioma Genome Atlas, CGGA ) & JiF F
[KZH i ( The Cancer Genome Atlas, TCGA ) 1) %
PRI 22 15804 Fl GBML HR 55 1 s R B4
1.3 SitFahiE

K JH GraphPad Prism 8.0.2 FI SPSS 22.0 % {4:%t
LY BRI T 43T, 4 Shapito-Wilk ( S-W) 5 X% £k
P AT A2 03 A K 36, HO(E A% S ORI DA T 25 53 A
B LA x5 R , AIRMIES 3BT L M (P, Pos)
TNo AT 22 R B (F RIS ) kR 0 2 a) 5k 4
T 22 o % T IR TEZS 23 A B BU(E A8 1 Bk} gk a7
Y [A147 T 2555 R AR ST AR AS ¢ K 360, 45 7 22 A8 5¢
MR AL IE ¢85, X T AR IE S 31 i BB AR
HRORE, P ST 21 8] Fe 3R FH Mann-Whitney U Bk Al
Ki56: . >KH Kaplan-Meier ( KM ) 7% Fll log-rank £ 5%
WATHEAE T, IR A LR/ EE 3 IR, I
XU, K 55K 0=0.05,

2 & B

2.1 RAEHEES MFAP3 B)&RIE

TCGA ¥t45 /01 il 7 , MFAP3 mRNA %A /KF
Wil 5 e SR 1Y) WHO SR simisg m . e 17 AN )
GBM W AI[1] MFAP3 FiKf 4L, & BUAH L PN 72,
MES /. % GBM ' MFAP3 mRNA ik &, It
4h ,MFAP3 mRNA #ik/K V1 % GBM & il
T, CGGA ¥ 7» Mréh 5 TCGA — %, H)
MFAP3 7£ WHO IV ¢ i 5198 19 22 3k 7K V- fe i, 76
MES W7 GBM 1 i3Ris & T PN A H 5 GBM
ERAR . KM AA753 014 k7R , MFAP3 Rk /K-
M, B A A, B R2E . WLIE 1A~H,

Western blotting 45 2R 2. 7/~x, 5 PN AU 4 ifg &
GSC 8-11 #H It , MES %! 41 il 5% GSC 20,GSC 28 Fil
GSC 267 " MFAP3 # [ 3R ik KV #) F+, Horp
GSC 20 4ii fift &+ MFAP3 & H %A KF i, W
El 11,

A TCGAR A B TCGAR A C TCGAKUIE
SR B 70r g 70r
jﬁ 10F ¥ 65f H_’j 6.5
= =
B 2 =
= 9 = 60} T 60t
Z g g
g gl E 55t E 550
o o
£ > ~
< s <
E 7 1 1 1 2 5.0 1 L E 5.0 L
I m v PNA  MESA! 4k
WHOZE 2% DI
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WHO%:4% &L SR
G TCGAY i CGGARHRFE :
100 100
\ — MFAP3 i #ik(n=332) - \ — MFAP3 i #£ik(n=187)
£ TI5F = MFAP3 {§£ik(r=335) ;i 75 — MFAP3 {££ik(r=187) MFAP3
50 . R = 50
ﬁ 4@ GAPDH| < e e e
25 25
P<0.01 e 8-11 20 28 267
(0 Ew 1 1 1 1 1 Il 1
0 50 100 150 200 0 50 100 PNGSC MES GSC
A AR A HEAFI ] H
B 1 B E R iR MFAP3 (1K

A.TCGA 43 Hr7m BB 3 F WHO 252% F i MFAP3 mRNA 731k /K ¥ B. TCGA 43 #7177 %! GBM ) MFAP3
mRNAZKIAIKF;C: TCGA 43778 MFAP3 mRNA £ik/KF-5 GBM & A0 ;D : CGGA 43 #7759 3 Flt WHO 4541
T MFAP3 mRNA #357/KF;E:CGGA 23178 AR A GBM [ MFAP3 mRNA % k7K F; F: CGGA 43 #7175 MFAP3
mRNA %%k 5 GBM & LA ;G. TCGA 43#H77~ MFAP3 5 B 37l J5 19 ¢ 2 (P<0.01) ;H. CGGA 43#77% MFAP3 &5

HETE IR (P<0.05) ;1.4 Fhwe B T-40 1 & GSC 8-11 ,GSC 20 .GSC 28 il GSC 267 1Y) MFAP3 & 41k

Figure 1 Expression of MFAP3 in GBM

A: TCGA data analysis showed mRNA expression

KK

levels of MFAP3 in three WHO grades; B. TCGA data analysis

showed mRNA expression levels of MFAP3 in different subtypes of GBM; C. TCGA data analysis showed that the ex-
pression level of MFAP3 mRNA was correlated with GBM recurrence; D: CGGA data analysis showed mRNA expres-
sion levels of MFAP3 in three WHO grades; E: CGGA data analysis showed mRNA expression levels of MFAP3 in dif-
ferent subtypes of GBM; F. CGGA data analysis showed that the expression level of MFAP3 mRNA was correlated with
GBM recurrence; G: TCGA data analysis showed the relationship between MFAP3 and prognosis ( P<0.01) ; H: CGGA
data analysis showed the relationship between MFAP3 and prognosis ( P<0.05) ; I. MFAP3 protein expression in four gli-
oma stem cell lines GSC 8-11, GSC 20, GSC 28, and GSC 267.

2.2 %#3J5 MES GSCs ff MFAP3 ByRix7kE
TEFifh MES GSCs( GSC 20 1 GSC 267) H1 43
S FH— %% siRNA #iJ MFAP3 J5, qRT-PCR %% i,
78, 7E GSC 20 4iffi &=, 5 NC 4L, siMFAP3 4
H1 MFAP3 mRNA Fik /KRR (1.03£0.30 vs 0.26+
0.05) , 54501142 L (P=0.012) ; GSC 267 4iijifl
ZH, 5 NC A A, siMFAP3 41 MFAP3 mRNA

FIRK IR (1.0220.21 vs 0.11£0.02) , 2534
it X (P=0.016), Western blotting %% Jf i},
7, 7E GSC 20 40 & F1 GSC 267 4 i &+, 5 NC
HAA L, siMFAP3 4 "' MFAP3 ZE [ 3 15 /K- 1 B
RS, H MES F ARG CD44 fil YKL40 3
KFApEZ TR, WK 2,

A B Qn,'&
150 * 1.51 * @
1
 —
& 2 10} - § 1.0F -
B
B ) = -Hé "3 R | _‘
g i@; L YKL40i
=R 05f ==X o05f
S = = =
CD44| W—-— - -
0 0
NCZ1 siMFAP341 NC#l siMFAP34]
St GAPDH| w- e _— —
GSC 20 GSC 267
GSC 20 GSC 267

F 2 %:YLJ5 MES GSCs H MFAP3 ()2 iA7K 3 ( 'P<0.05)
A:GSC 20 Fl GSC 267 4iififd & mfJf MFAP3 J5[#) qRT

Western blotting 38 {F 25 5

-PCR B0 E 45 5, B. GSC 20 F1 GSC 267 4l Z fijs MFAP3 J&5 1Y

Figure 2 Expression level of MFAP3 in MES GSCs after transfection( "P<0.05)

A: qRT-PCR verification of MFAP3 knockdown in GSC 20 and GSC 267 cell lines;

MFAP3 knockdown in GSC 20 and GSC 267 cell lines.

B: Western blotting results of
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2.3 Bk MFAP3 &iAXt MES GSCs B & E# ¢

pal:ofA|

JiprJed BRIE B S 56 45 51 R, GSC 20 i &R
5 NC 41kt , siMFAP3 25 JithJa8 £ 1 (1) A % 1 4% B
SBFEAR] (136.95+12.21) pm vs (77.67+1.27)um],
ERAGH#E L (P=0.013) ;GSC 267 4 Z
5 NC A, sSiMFAP3 £ it 6 R 44 ) A X 142 B
TBREAR] (112.94£7.02) pm vs (84.23+4.37) pm ],

A

NCH siMFAP34H

GSC 20

B
=
O
(o]
@]
[72]
&)
C
® 5002 fi/AL
& 10074 /5L
. w50 4ii/AL
X 20 21936
= 2 16.56
ﬁ 15 F .
B oot .
=
5 -
0 L - L
NCH siMFAP34H
GSC 20

ERAERIFE L (P=0.039), WK 3A B,

PRI B A 28 2RO WS 28 SR ik 7R, GSC 20 4t
i Z b, 5 NC ZHAH L, siMFAP3 24 H i BRA 4
BRARFEAL] (19.3620.05) % vs (16.56£0.05)% | , 2% 5+
HGi#3 L (P=0.035);GSC 267 il & F, 5
NC 4AH L, sIMFAP3 25 Hh fih 988 BR A A o Bk 25 [ 1K
[ (14.3420.04) % vs (11.17+0.04) % | , Z R H 5 it
¥E U (P=0.003), WK 3C.D,

200
E 150}
o]
w100 b
®
B 50
=y
o
NC4 siMFAP34H
1501 *
g
=
Eo100f _
i
:‘_Aé\.
B 50
=
o
0 -
NC# siMFAP34H
ok ® 500141 f/FL
20 I-—l & 100/ 4H{LAL
5041 /FL
c\\° .
) 15 — 14.34
L]
;\E 10 . 711.17
b L
= .
5k
NC4L SsiIMFAP34
GSC 267

K3 UiEk MFAP3 Kk MES GSCs [ 3BT AE 1 H5 ( "P<0.05, “'P<0.01)
A~B.UT# MFAP3 ik )5 ,GSC 20 Fl GSC 267 41 s R M ERIE BB 45 5 | iR = 100 pm; C ~ D B MFAP3 K5
J&i ,GSC 20 il GSC 267 4t 3 FR il s BE AP 22 BRE UL B0 25 2R
Figure 3  Effect of silencing MFAP3 expression on the self-renewal ability of MES GSCs ( "P<0.05, *"P<0.01)
A-B: Results of tumor sphere formation assay in GSC 20 and GSC 267 cell lines after silencing MFAP3 expression,
scale=100 wm; C-D. Results of extreme limiting dilution assay in GSC 20 and GSC 267 cell lines after silencing MFAP3

expression.

2.4 F5 PN GSC F1 MFAP3 BIRIAK T R IhEE

fiff 5K 7E PN 4H B8 &2 GSC 8-11 1 % ik
MFAP3 J5 ,qRT-PCR 5 /85 EV 4 His, OE 4
o' MFAP3 mRNA FRik/KF-H i F+ i (1.01£0.18 vs
186.87+81.96) , Z R A G it ¥ E L (P=0.017),
Western blotting 25 i 7, 7E GSC 8-11 4l il & -,
5 EV 41 %, OF 40 () MFAP3 %5 [ 7K - B 2 48 i
H MES FAlbrEY) CD44 F YKLAO 75 1 /K Pt it
ZHhn, WK 4A B,

i B 1 S 56 45 4 B 7R, GSC 8-11 41 il &=
i, 5 EV 41 L#, OF 41 v isd BR 1A 1 735 B A2 I
B E [ (105.73£10.21) wm vs (169.46+£1.32)
pm], 5 AH G IFE L (P<0.001) , WK 4C,

REL ) 5 8 o 22 BRO B S 30 445 2R 1 7, GSC 8-11
A ZA Y, 5 EV 41, OF 41 Hh i ysd BRAA Y i BR
KO TF [ (26.48+0.01) % vs (31.57+0.01) %],
ERAGIFE L (P=0.038), WK 4D,



14 I ROR 2 % W (BB % R 62 % 6 14
A C
B
ﬁ) 300 . EV4] OE41 200 e
g 20 — g ™
= 200 | 2 &
Z ° ", 100
<zt 150 L = #
&2 10r o st
g Z Z 50
& =9
=
= EV4l  OE4l
0
EV4]L OE41
B D
— . I .l & 1004 fa/AL
S 3L = 502 E/AL
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jan
YKL40 * ’ 4_,_§ 28 | "
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GAPDH | “e— mm— i i

- - EV4H OE4H

EVZ OE%
A A GSC 8-11
GSC 8-11

B4 Y5 PN GSC ' MFAP3 (13235 /KF K HI6E( "P<0.05, *"P<0.001)

A:GSC 8-11 s & i %5 MFAP3 J5 Y qRT-PCR HilF 2%

;B GSC 8-11 4ififl & i # 35 MFAP3 J5 1) Western blotting

IS5, C.GSC 8-11 4l R it # 1k MFAP3 J& , IR BR B L SL Be 25 52 ) He 9l R = 100 wm; D GSC 8-11 41 & i %3k

MFAP3 J& , FR il B 22 RO SRS B2 2R
Figure 4

Expression level and function of MFAP3 in PN GSC after transfection ( "P<0.05, **"P<0.001)

A Validation of qRT-PCR after overexpression of MFAP3 in GSC 8-11 cell line; B: Validation of Western blotting after
overexpression of MFAP3 in GSC 8-11 cell line; C. Results of tumor sphere formation assay after overexpression of
MFAP3 in GSC 8-11 cell line, scale bar=100 pum.; D: Results of extreme limiting dilution assay after overexpression of

MFAP3 in GSC 8-11 cell line.

3 3 i

TRl B £F 4 A1 26 25 11 X % ( microfibril-associated
proteins, MFAPs ) DX i i £F 4 41 3¢ Dy g 1M 45 44
FEALRE 5 NFERGL, Bl MEAPL  MFAP2 (1 f%
5 MAGP i, MAGP1) ,MFAP3 MFAP4 il MFAP5
(W FRF MAGP2)'"™®) | MFAP3 & —F 4> F & H
43kDa 40 H SRS BOBE 25 11, g B 56 BRI A T e (g
5q32~q33.2 I, 548 5L A FBN2 119 5921 ~
Q31 PLEAHAR, I 5 R A K AR A ¢,
WA A 2 5 M ST 2 3ot A M s 14 i B 3 PR 207
Uddin 25 iF57 2B MEAP3 (136355 FLIR9% 10
JEAFSNE, AN, R LT A e 1 3 AR AL
AT AR S 25 L 9 200 L A0 A /N 4 i il 9 200 D 1 4
B GEBFURZE BN A AT RE RCh — iR s A
PR >, BT, ABESE R TCGA $dis 4
Hr T MFAP3 7£ GBM [ &k 5L, & 3 MFAP3 5
g g Ak MES 28 K FiUs YA 5

GBM HA I 25 i 40 B S o e | G e G 48 fie Jo g

TR fb i GBM 40>, GSCs #iik Jy & i
FTIE M R A R JRFNGIT I 2 PE R IR R & BA TR
SR I TR FRE ST, AT AEAR S T S5 AF TR e
Bk, IEAE M TG SR T R e, AR AR A
GBM 1L 2 M /Y i Jsi B 80 GSCs wf iff — 2 0 4IE T
MFAP3 1%k, &3 3 f MES GSCs H' MFAP3 &
K44 55 F PN GSC, iX % MFAP3 7 MES I
Al GSCs W i 43k, $2 78 MFAP3 1 B 7E GSCs 1)
MES FRFALh &R

GSCs A LLFE {4 H1 3 2o #ft 28 3RO 183X 56 Fn )
FR/AKEFR 43 24 80F 55 o 1) 20 F AR e 9 (40 SOX2
NANOG .CD15 .CD133) ikl #7 . H %
#INHK, GSCs A H bR &Y & CD133, 1 [8] 78 B 7!
GSCs ¥4 Bbr P2 CD44 Hl YKL40'™™7 | T
PN-MES W #Y (1) 5% 25 4 I\ k& GBM/GSCs & & Fll
XF S 25 AR AR R B 5 PMT (L 5 i
T Z G FETE , Gao % 5T A, LB & AR
KEH 23 EEYW AL B v LGE LI E3 32
REMEHE TRIM21 MW TR vy IBEREN
16 fl ELAV ¥ RNA 2546 8 11 | FEfF k{2 PMT



SRR A5 SR ZF A G 1 3 7RI )

GO T2 1R TS R B AR P VR 15

FS 7 i 257 ; Narayanan %52 & i, Achaete-Scute
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