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Effect of drug blockade of type-3 metabotropic glutamate receptor on proliferation

and differentiation in glioma stem cells
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[ Abstract | Objective To determine the effect of type-3 metabotropic glutamate receptor ( mGluR3)
antagonist 1.Y341495 on the biological behavior of cultured human glioma stem cells ( GSCs). Methods
Cultured human GSCs and nude mouse xenograft models were divided into three groups including a control
group, an agonist group and an antagonist group. Cell proliferation rate was assessed by CCK-8 assay. Cell
cycle was measured by flow cytometry. Expression of CD133 was assessed by immunohistochemistry and laser
scanning confocal microscopy. The mRNA and protein expressions of B-catenin and c-myc were measured by
real-time RT-PCR and Western blotting. Results As compared with the control group, the cell proliferation
rate and the proportion of GSCs at S stage of cell cycle in the antagonist group significantly decreased in a time-
dependent manner (P <0.05). The number of GSCs differentiating into astrocytes significantly increased in the
antagonist group. The number of the nestin-positive cells decreased, but the number of the GFAP-positive cells
increased (P <0.05). 1Y341495 significantly decreased the mRNA and protein expressions of (3-catenin and
c-myc (P <0.05). LY341495 significantly decreased the growth and volume of transplanted tumors in nude
mouse xenograft models (P <0.05). Conclusion In the biological behavior of human GSCs, mGluR3 plays
an important role. The drug blockade of mGluR3 can inhibit the growth of cultured GSCs and the transplanted
tumors in nude mouse xenograft models via Wnt/B-catenin pathway.
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Ph mGlu3 54057 LY341495 fE )5 , Wit/ B-catenin 38 47 25 43
T B-catenin mRNA R R BHH B EAL(E 6.7), LI
KN Wit/ B-catenin 3} R 743 F c-myc mRNA JK 3%
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——
200 F —a— X A2
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B2 100
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i 1 1 ]
0 5 10 15 20
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3 iTit

I FSZ I 968 o AL ) — o D i A i 9 o
PIRT 4 33. 3% ~58. 9% , JT4F R Ao 0 AT Yk 24
IR . KA H AR A IO AT SR A
TRIT B AER T I B8 AR T I EICCEL R, I I
T S P X AR A AT RO A 25 30 A il I o
QS Z cdipiRRE: N ik DN P g L R AL & &N
5% B AR 5 4T Y SRR A7 26 ~
52 Jilo EAFAG R GE A AR Ak DA IRE 5 96 2 21 240 i
w3 TR R T A TR R
JrcgeE A 20 b BT B 3SR A AR R A 4 i I
B PRI TR I 2 R RV R ol e v
X HRAWTFEAT B 3 -8 0 IS SO0 7 AR

FHABHER IR Z 4 (mGluRs) & G 8 H K2
1A ( G-protein coupled receptors, GCPRs) ji% it 2 — , 545
BT URZ AR IR Z R FERZ R EFE C 3k
GCPRs, FHXT mGluRs By P REMT 9% 2 H b T AP & %8
b S, =2 S DA 1) A LA R DR 2
K MR 2 T I AR T g
RMHAYFIIREE %, FTRES 5 AMLAG 5 o AL AT
5, AR T2 A D REAH G o 4511200 7013 7 i Fi 4 e
FATTACE L T4 s B 240 R0 J A 00 e A S T/ 4
A ) mGluRs, HATIET mGluRs THREMFFE Y £E A
Z— R HAE T/ AHANNE EABEIE AL, LR e A K
T G055 i S LA

WFgE S & B, TR 40 M H mGluRs 77 76 F 7.
FEORE T4 (24 mGlul \5) F1565 11 4 (24 mGlu2 |
3), 25 TR &R RIS F R 2 Fh AR Y
Pl IR T EEMVEM T AR B, AT
ARIA ST BTN GSCs Wi A mGluRs 133k, 3
BLRIAM R mGlu3, 1 H mGlu3 %2 5 T SR
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GSCs 4EFf £ - AR T 1 3G 58 F0 A <, R BUAE B
mGlu3 [5F 5 PEZ S HUR) LY341459 BHIKT 32 14 P&
J& , GSCs MAEAAZ S WY S 4l (W] B el 25 20 Ak 1 i g
BRAATE 25 10 3 A 18 B TR J o 240 i ) I B A I 285
A5, mestin FAPE IR ATRETT GRAP FIVER B R |
Tho [RIEE, 7R 2 7 i BR RS IR BB, 25 T mGlu3
R S P A2 AR B0 LY341459 s m] B 8 410 sl B A e
A . Wit/ B-catenin 1 J% 2 5 MR & A= R e 1)
LR 1 AME 5@ ™ . AL BN, BHRMA
GSCs H Wnt/B-catenin i 45 5 43 F B-catenin Sz H
TUFE S 5> c-mye mRNA FIEE H FKF 24 835 T
P, 5278 mGlu3 X GSCs A=W 247 18 19 nl REZE
Wnt/B-catenin 3l 1% & #EA/E H . A @8 1) & A mGlu3
RIS T HUG , GSCs (1A K 300 45 5 % BE 4 5
TC AR 200 AR T B Hh X Bl 22 R 498 % I o R S 2 21
HAETEAR RIR 55/ B AL 2 oL, FE AR 1 3%
LKA B P R AL SO 14 JC S 1 240 A v [ A 2
HAER AR TS/ B 73, A 5 E &40 mGlu3 Z A4k T
BRI EEAM AN T, X7, 7R 1Y s
AR, — A TGRS B mGlu3 52 {4 %A
S 3 FF GSCs AR RIGFH M H BRI R . A5 BT
mGlu3 SZ {5 %) GSCs FFPFP 2 ML IESE T A .

25 EPrR ,mGlu3 24K Z 51 GSCs HHIFE /3155
AW ATy, LI mGlu3 32 {4 % n] B @ 401 ] GSCs
F14) 14 R A G ) 2 P2 D I A e 04, b e b PR A
Wnt/B-catenin il fEH5 543 T B-catenin Nz FLF i B E
53 c-myc mRNA FIZE H iK1 835 T, f&n
mGlu3 Xf GSCs FJAEH 7] GE /&1l i Wnt/B-catenin {55
P& A PR 2E— 20 (R B 5 AT R Ay 1) J o 9 1 4
P — T 14 200 B 10 M TR 1 I R TR 9T 3R
AR T A S
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