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 E:BH MEEANRZR YERS 2(Sox2) & KA K AT 24k (EGFR) 69 8 45 & Sox2 *f IX i 78 20 I s R F 69 % var
Hik MEAXAKETFER XK ErbB2 . ErbB3 . ErbB4 & 31 F R & ik, 5F A AR & A B AR 0l 5 47 7 k420l Sox2 #f ErbB2,
ErbB3 . ErbB4 & ik #3835 ; Sox2 & ik i 4 45 e ic i U251 gm e, KB &3 AR89 77 ik 35 4% U251 40 Al 5t i S0 3k &, 9L R U251
m Ay B KB % G %9k 67 it ik (Western blot) 4 EGFR #= ErbB2 B Gt £kt L., SR Sox2 T A v & %3 5% U251 @
M8y R FR & (P<C0.05); Lif ErbB2 ErbB3.ErbB4 B3 T/~ F 69 X b X8 & @ LA 1, A A IR A TR, b, Sox2 7T A
2% EGFR #= ErbB2 %4k 69 £i5 , 4518 Sox2 Tl L EGFR 24k X St IR 8 T At 8 & A4,
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Experimental study on mechanism of Sox2 upregulate EGFR and promote selfrenew of glioma stem cell
Tao Hong' ,Su Yanhuang' sYu Qiang' . Jia Haitao® s Fu Qikuan®”

(1. Physiology Department of Basic Medicine College , Ningzxia Medical University ,Yingchuan , Ningxia 750004 ,China;
2. Department of anesthesiology sthe First Hospital of People’s Liberation Army in Lanzhou , Lanzhou,Gansu 730030 ,China)

Abstract: Objective To observe the regulation of sry-related high-mobility-group box-containing 2 (Sox2) on epidermal growth
factor receptor(EGFR)and on the sphere formation rate of glioma stem cells. Methods Promoter reporter plasmids of epidermal
growth factor homologous receptor ErbB2,ErbB3, ErbB4 were respectively constructed. Sox2 expression plasmid was co-transfected
together with the reporter plasmid into U251 cells. Then the luciferase activity was analyzed by dual-luciferase reporter assay sys-
tem to test the regulation of Sox2 on ErbB2,ErbB3, ErbB4 promoters. Sphere formation assay was used to observe selfrenew of the

cancer stem cells after transfection of Sox2. The expression of EGFR and ErbB2 proteins in the spheres was examined by Western

blot. Results

sphere-forming rate of U251 cells and upregulates the expression of EGFR and ErbB2 in the spheres. Conclusion

Sox2 could dose-dependently increase the ErbB2.,ErbB3,ErbB4 promoter drived luciferase activity. Sox2 promotes the

Sox2 could up-

regulate the expression of EGFR and promote selfrenew of glioma stem cells.

Key words: sry-related high-mobility-group box-containing 2;glioma stem cells;receptor,epidermal growth factor; DNA replic-

tion

Sox (sry-related high-mobility-group box-containing) 3&
R —REBLEWERE T LA RL . Hh Sox2 & T 41 il
HORE AR . S 5 T 40 M 1 58 0 9 5 R 22 35040 40 BE 1 4
Het, A K T 52 fk (epidermal growth factor receptor,
EGFR) X ## } ErbBl, 7 M if 45 ErbB2 ErbB3.ErbB4 45 JL
A RS2 5 H S5 1 B 25 S i T AR 28 O 3% B AR K B T Cepi-
dermal growth faetor, EGF)#H ¢ 1% 2 ik 4 K H 7, 4§ EGF.
WAL AE R T-o S 8 55 . Horh EGE 2 T 41 A 3 & il
I B JIE 00 20T 1) A A DR A IR i i ) ) TR R o
T, EGF [AAE J& 06 A uf 2> i 5 S 7070, ErbB & (5 Bl ik
a4 JE T & A W R R IR R AR 2SR A L R H Rk
A T RE T R A A K R A . 7E IR 40 EGFR VErbB2 )
FeRARETS A AT B 5T & B, Sox2 fE % a3 LR
EGFR (1938 34 {2 F 1 2 T 20 i 0 15 38 &4l 3158038 n T 40 Jitd 7
Bom b, DRt 1 2 I AR e 5T R A e TR R AR R

A REAFAE MUY Sox2-EGFR A IR HLET . T 96 0F 30 B 14 4
W A AT T L 09 S5, B0 25 B ik 1 Sox2 X 40 fitd EG-
FR.ErbB2 ErbB3 . ErbB4 3 1 i i 4 K H Xt Jie 52 41 i & %
RPN

1 #MH5F%

L1 Ak U251 400 Bk HEK293 40 i bk 35 1 [ B F 40 it
FEsik B 19 Eagle £ % i (dulbecco’ s modified eagle media,
DMEM) | Jifi 4 i fiF (HyClone 2% w]) 5 Ui 1l 375 J& fif 15 77 2 Copti-
MEM 1 reduced serum media, OPTI-MEM) (HyClone /A #]) ;
B 2 G Corypsin) GE AW BD 5 7 /e 82 R (b B B2 2 ) 2%
52 ) 5 B o A &% e 33k 57 (Llipofectamine 2000) (Invitrogen 23 A ) ;
B27 ¥ # (Gibeo 2y 7)) ; EGF . B 1 1 £ 4 40 g 4 K N 7
(basic fibroblast growth factor, bFGF) (Invitrogen 4\ #]);
DHO5 o 857 25 40 Ml (b 50 RARA A6 28 7)) 5 BUHR 35 5 R ) & 456
K & (3£ H Promega 22 W) X4 5 B A M AL (FE
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Berthold 2 &), it 4 Hi 44 34 Wy [ At 50 i 92 25 2 9 4 R A KR
AT,

1.2 ik

12,1 fjisss A& 10704 mE 1% FHER/EERN
DMEM #% 7% 5 My B 5% 9% U251 40 \HEK293 40 i, & F37 C
5% CO, A0 B 55 3246 b, 77 40 0 %5 B2 24 90 Y0 i, FHO. 25 %
JBEEE B A H 1 3 B4R A 3 AR B4 0 40 M T Ak
J BP0 B YRR T B 5 LR A0 M R A R 2 80 0 i LT
1.2.2 HJ%E Sox2 % ik Jfi k. ErbB2., ErbB3 . ErbBd 3% 3 % [if
e SL R TR PRI A S R AL AT alifh . O DL R AR AT
PCR, 5 [ Sox2 HH 4 h% )5 41 . 51 ¥y - 18 28 B 2 4 24 W) 4% 2
H . ¥ Sox2 FH PCR =4 .3k Fkr pcDNAS. 1 [ i fifi
EcoR 1 Al Hind [Il #4757 XUHGE VI, il V17 9 43 15 24k 50 8¢ [ i
Ja » & #2164 PCR 724 Sox2 K F B A #4443 53l 10 47 3 X
EYL, % b DHSo 2 & 40 M, ik 4 F % 8 W % (lysogeny
broth, LB) 9 2 K5 J AR (A & 75 8 Rl 47 0 %) .37 CHE 3%
IR 12 h GRS RS & LB B R b (&
)37 CHEIR 200 r/min 8 h HEAT 41 . SR A I 50 & 42
BRIl 5 0. FOR R 5 LS #EAT S SR 2 B S A
. Rk M ErbB2 . ErbB3  ErbB4 % 5% K B R 45 3 4 i
B Cit 4G 7 S TS 35 T X951 bp, AL E A PGL3), #
# ErbB2 ErbB3,ErbB4 Jo #h TG KN W5 I T (M H
Kpn1 ,Hind I § ¥ £ &), ExbB2 751 ¥ 7% 51 . 5'-ACG
TGG TAC CCA GTT GCT CGT GGT TGT AAT TCC-3',F
Wl ¥ FE%.5'-ACG TAA GCT TGT AAA GGG CCC CGT
GGG A-3"; ErbB3 F ¥ 51 # J¥ 41 . 5'-ACG TGG TAC CCT
CCG CGT CCC ACT TCA CT-3', F i 8l 9 & 5. 5'-ACG
TAA GCT TCC CTA GGC TAG GAC ATC GAG G-3';ErbB4
LB F. 5'-ACG TGG TAC CGC AAC GGA GAA
AAT GCT GAC T-3', F i8I 4551 .5-ACG TAA GCT TTC
CCG TGC TGA CAA TTA CAT G -3/,

1.2.3 %Y Sox2 FuRL R4S BT K 4N 40 i 1 d.6
em 35 35 MLJGHL B 25 0 55 75 32 0 BE 8% 9% U251 4. 55 2 K40
J 2% B R 5 8000 ~ 90 i AT L Y. 10. 6 pL Y Sox2 Jfi KL
T 500 pL 1) Opti-MEM H1,20 pL. Lipofectamine 2000 & F
500 pL BIML i Opti-MEM f B4 4], S FME 5 min
J5 ¥ Sox2 JERLIR A W A Lipofectamine 2000 1B S IR & . &
PRI E R T A E 25 min J5, 8 & A Sox2 [t KL il Lipo-
fectamine 2000 IR G WIS ARG ILP , ERFEHM 6 h 5
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W lEH B gk . [RIREIY 5 1 e as RUTRL . XA HEAT A4 L 28
X IR ZH - U251 A 5 55 2 Bk 20 - U251 40 fitd 5% G =5 48 T s
SHGAH U251 28 %% Y Sox2 ik .

1.2.4 HMAERASI KAEY 6 h )51y 3 4Ll 4k .
O JE s P BER B 3% 5 WCHT B SR A0 A AV AN T RO B
£L 100 A~ 290 A i e o P AR 3 96 fLAR b L Al 12 fL. Bl
17 B 32 2 (SFMD 100 L Bif i 9% K5 9% 10 d liBR)S iTH40E
FLH AU BRECR: G T AR FE . 0 I T BE 37 3 (100 mL) B i .
DMEM/F12 96 mL.B27 A5 2 mL; EGF(20 ng/mL)4 pl;bF-
GF (20 ng/ml)40 pL HEHR/HHE 1 mL AEABE] mL,
1.2.5 FHEHRAEEN K (Western blot) ¥l Sox2 2 1 1 EG-
FREHRE 3 4L Ek a4 5148 A L B A i E &K
#I 4 BCA(bicinchoninic acid) ¥l 2 H ¥ . 4 ¥k il E#E 40
g B 10 26 T L 1 R 43R TR0 IR W B8 X (sodium dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-PAGE) 3 472
5 8K 5 B % & B 9 & M (polyvinylidene difluoride,
PVDF) B I, A 5% i iR 2F W3 = i 3 A 1 h, Jil— Hi Sox2
(1:500), EGFR(1 : 1 000), ErbB2 (1 : 500) . B-actin (1 :
100004 CUKAMBET 13 ho e, —Hi (1 : 5 000) FIRMH
1 h, PR HRP R OG5 2 B8 O%, 52

1.2.6 U 5 3 IRAS DU 43 B 7k R Sox2 3 Rl % ErbB2,
ErbB3 . ErbB4 F A JE4E  293A 20 1 115 14 5 B0 40 i A 8 1
SR T 24 FLARHP (1105 /L) .24 h E 5. K Sox2 AR
REAS [E] VR B A 5230 438 4 A AL 4 AP AT L - Sox2 R iE R
B4 1 4 FL 0,100, 300,500 ng. ErbB2, ErbB3., ErbB4 %
TR AL 300 ng, BALAS S 500 ng i) A5 AR K
¥i pcDNA3. 1 #85% & 500 ng, fx/g LY 1 ng Renillar i
RAERNS: B 24 h )5, RBREGFREL  F 000 1 o 12 46 22
& (phosphate belanced solution, PBS){E R 2 2 e 4i e 1~ 2
o MG RUIR A 32 R 4G T 2R 49 3k 77 6 0 A P AR 485 35 TR 46
AR ¢ ' 3R Tl R 35 1 1

1.3 St % ] GraphPad Prism 5. 0 #2F ¥ 47 5% 4%
G IHAEE R R DL T s R 4Lt 52 e WAL
R 20T B R LR R AL AR A " R
PLP<C0.05 HERAFIHTEE L.

2 & ®

2.1 Sox2 fgiF U251 4l Fe ke Bk % # eid Sox2 Jfiki iy
U251 i B iR 85 9% 10 d J5 R R B (29D %, 525 B X 1]
A ERER (18 £6) Vo Al 2 25 Tk 4 R BR 26 (21 7) 26 48 L, il Bk
L] P E (P<<0.05), WK 1,

A7 PO IR AL B A BUTORL AL C K.
B 1 U251 4ARE7E 7 M i b 5% B o R A 4R B Bk 2 25 (< 200)
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2.2 34 Sox2 M EGFR [ £k b SLH 4 Sox2 &
B AR X ik (8. 5140, 46) 5525 (X IR 2R (5. 54+0. 42) (25
JRLZH (5. 3740, 38) L3, 25 5 A G4 1 L (P<C0.05);
S 2 EGFR 25 [ A % 26 36 & (6. 2140, 38) 5725 [ 4 R 4
(4.184-0.40) 28 BT oI 41 (4. 77£0. 37) b 8%, £ R A G it 2%
F L (P<C0.05) ;525520 ErbB2 2 AR X 38 f7 (4. 4540, 29)
S {3t B (2. 3010, 18) (a5 3 ki 41 (3. 29+ 0. 24) FL#%
ZESRAE G ¥ B L (P<<0.05), %] Sox2 A LI{E #t EGFR,
ErbB2 Z ki £k, WK

2.3 xx%&%%ﬁltﬁiﬂﬂﬁﬁﬁmﬁmu Sox2 % F X} ErbB2,ErbB3,

ErbB4 2 B4 L Sox10 JA% ErbB4 #4945 5By B P AF 4
\,SOXZ F A M b {2 #F ErbB2 . ErbB3.ErbB4 Ji 8 F A &
PICH MR (135K, WA 3.
ErbB2 ErbB3
&' 2 Ko > 7
#’KOAO % / / &5 > / % %/ //
0 100 300 500 g 1 300 500

Sox2 ALK (ng) Sox2 FREGRE (ng)
. P<<0.01, 5JFK e )E N 0 ng HL#E ;P P<<0. 05
& 3

3 i it

Sox2 A LATEMRSMES & EGEFR 198 3, 0% H % s 44
FH It 38 Sox2 (WG REFE el & T 4008, o] LA #F EGFR ¥ 3%
IR VS T A 28 T A i 0 3 A A Ah LR R T RNAG 91 4
Sox2 i) 2 i JU) BT L3 7] 384 48 R R BR 2R, ARBFFRIESE T Sox2
LA B EGFR 3Rk, U B A8 B¢ 52 98 400 i v i A7 72 Sox2 X
EGFR #y#4% . EGFR %44 ErbB2.ErbB3.ErbB4 3 4%
& BEATTER AT LUK EGF &ﬁ#ﬁa‘éﬁﬂ%njﬁfﬂqﬂﬁémﬂiﬁ\
Fibf B B R mEEERDY ., A YE B
W45 R % 8, £ EGFR, ErbB2, ErbB3, ErbB4 F' BF XA
Sox2 WAE AL s . AR EE R WUESE 73X — i, Sox2 F ik i
AT DL R ErbB2 (ErbB3.ErbB4 J3 3l i TE‘FE’JA%??E@EFI
FEIRTHE FEBE Sox2 [ v B B 6 i 1 5

i 98 T 2 i B 9 £ L ) T T A R IR A A U LA T A i
PRIG YT B AL T B0 0 I 1) (EL R 45 I T 4 1 2 T LR AN TR
L. EGFR %5 U 40 i Y 77 06 ARG 5 0 32 61, BRI
JERE R SR ol Rk, W OHE MR, R E R AR E R
ARTURT i Yy SIBS IR S, Sox2 b 4 1 AT AR 0 S 5 9T A0 i Ak
SMH FERE T %, Western blot 82 B61F 52 Sox2 B % 3% fin i i
S 4 EGFR Al ErbB2 52 4 i 2 35 F0 I B9 T 40 M iy 184 5
I A BF 5T 4 4 EGF (9 %3 F . EGFR & ErbB2.ErbB3,
ErbB4 #843  H= I 285 RE » A XA 3E i 98 T 40 i i B 3R]
T ELAR 3253 T 200 76 0 i e 240 Bf 0 38 9 . X {45 Sox2 52 i AE
KR FZ RN A AR 2% 0 B & AN FAAE. 5
Sox2-ErbB ZE 1 (1 A 7] 5 b3 BT & » 76 AN [8) 14 [ 9 28 BRI [7] 1

KM 2 A TR0 18 75 58 R
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