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ABSTRACT Objective: To investigate the relationship between gdnfmRNA expression and histone acetylation of the promoter re-
gion [ in rat C6 glioma cells. Methods: Real-time PCR and ChIP-PCR techniques were used respectively to detect the expression level of
gdnf mRNA and acetylation status of histone H3K9 in the promoter region [ in normal rat astrocytes and C6 glioma cells; After treating
with varying concentrations of histone acetyltransferase inhibitor Curcumin or deacetylase inhibitor trichostatin A (TSA) in C6 glioma
cells, the expression of gdnfmRNA was detected by real-time PCR. Results: Compared with that in the normal astrocytes, the gdnf mRNA
expression increased significantly in C6 glioma cells (P<0.01), and the acetylation of H3K9 also enhanced in promoter | region signifi-
cantly (P<0.05). At 24 h after treatment with Curcumin, the expression of gdnf mRNA decreased in concentration-dependent manner in
C6 glioma cells, and about 74.17% decreased was observed in 100 wmol/L group (P<0.001); In contrary, gdnfmRNA expression rase after
TSA treatment, and a near-maximum increase of 145.35 % was observed in 200 nmol/L group (P<0.05). Conclusion: H3K9 hyperacety-
lation occurred in gdnfpromoter region [ , which may be the cause of high gdnf transcription in rat C6 glioma cells.
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L3R F L BE RS B B i1 77 2 3 %K (Curcumin) s 4 FE H £ &
Ttk 1 300ttt A B R ACTSA) AR Co e ST s , LLGS:
HEMI Z ] K2R

1 MR 575

1.1 EEiKFH

KB CO Jie 51 I8 4 M Bk W B R A B Al i
DMEM/F12 }53: 3 J&2F 1350 [ 26 [ Gibeo 23 F] , T acH3K9
Bk (EZ-ChIP 5] & [ Millipore /3 &, — H 5& 7 i ( DM-
SO).Curcumin }, TSA Ity H Sigma-Aldrich 2 7 , TRIzol Ity
H Invitrogen 7\ 7] , Prime Script™ IT ¥ %% 5% {857 & .SYBR Pre-
mix Ex Taq™ II 3157 &4 F 3% TaKaRa /3],
1.2 HRaEESE R MALEE

KT A M ARG TR S ISR 7 HaE ) 7 kit
170 BULAE 48 h py 1 SD R BURSBUM ACfiki i 57, 351431 1] PBS
HYEER, FILA 0.25 %G 37 C 44k 5 min, BT T
A 10 Y%fia2R I E ) DMEM/F12 Br3%3 , 4 R4 Mk 1
JFEAIESRE 7-9 K, W EEFRE TIERE R 37 C,200 rpm, 20
h BG4, LB/ N B A i B /D S e i A . 48 GFAP 4
PETE K 7 BRI (4 4 A A G ) BT I S A0 . S 4 AR

b T SR R B AN T S B A o

K CO e JBe Ao ik & 10 Yofia 4k I 100 U/ml 5
2,100 U/ml 5575 Z i) DMEM/F12 $55535 8 T 37 C ,5% CO,
Bepirp st . BOWEUE RITANME3% 24 h W05 4T 24
YA, 22500 AU S 100,200,500 nmol/ L # TSA =,
25.50,100 pmol/ L f¥J Curcumin 4L 153% 24 h, H i) B4H TR
TR DMSO,
1.3 Real-time PCR

SR HI TRIzol — 253k A A $2 BUE RNA, B RNA B
2pg H Prime Script™ I1 39 54 5 38 70 G047 30 5% S A A eD-
NA 25—, T LU % S SR 1wl VR Bl , im AHH R 51 4
#E47 PCR 38 . SIHIFHI LR 1o R A SR 95 C Tl
A 30 5395 CAFME 20°S,60 CiBk 15s; 72 C 4Ef# 15 s, 948
40 MBI, IR T PCR P4 St . BN
GAPDH K ) mRNA FkVE RN S IRl A E i (2-A
A CT) 351 H B A4 S b AT mRNA 1 3R357KF-
1.4 ChIP-PCR

KBTI T A MR C6 Ji B A A 43771 L 106 4 i 25 R
PR T 10 cm B53E 1L, 4% EZ-ChIP 3R &6 0 45 00 4 B4 e
FH I A2 105 20 78 1 R DN, 8 75 T T 40 i 71 B U1 DNA, A it
acH3K9 HLiRUiIE, FH G BRI IR E AR

2% 1 Real-time PCR 3| 415 51

Table 1 Primer sequence for Real-time PCR

Gene name GenBank number Primer sequence Annealing temperature (C) Primer length (bp)
F:5TCCCTCAAGATTGTCAGCAA3'
gapdh NM_017008 R:5'AGATCCACAACGGATACATT3' 60 308
gdnf NM_019139 F:55GACTTGGGTTTGGGCTACGA3' 60 209

R:5'TGGTAAACCAGGCTGTCGTC3'

-DNA H 54, Wi %4 1 -DNA 28k, I8 g K 2382k
1k DNA, ChIP 52435 , F real-time PCR J7 kA8 H B4 4
PEULVE T R M DNA, it gdnfis 2+ 1 XEY514),F:5'CTC-
CGCTGGGATGAGTTGAT3', R:5GGGAGTGCGT CTTTCTG-
GAT3', [Fli, DL S B T4l Ak 5 B 9% €8 57 v B (Tnput DNA)
Kl ChIP 4%, PCR WA Z K :12.5 pl rTaq 3 SYBR Pre-
mix Ex Tag™1I; FFi#5147(10 pmol/1)4% 1 wl DA K DNA it
3 by UK P TE R AR K AN T8 2 SRR 25 pl 38 4514 95°C
155,60C 30s,72°C 205,31t 40 -5, PCR =4/ NAy 278
bp. LU%Input FIFERIHE LR : %Input =2 (CtInput-CtChIP)x
Input dilution factorx 100,
L5 git=oHm

SR R SR HE g SPSS16.0 17403, THEFOR
DIYEE BRifE2EdoR . Hih, PIREAR SRR AT AR AR ¢
L, 22 AN LU ECR B R R T 2273 BT (ANOVA),, B
P<0.05 FREFAGIEE L

2 R

2.1 KR Co BREEMAM T gdnfEE mRNA HIRIEKE
Real-time PCR Z5 58 B~ , KRl C6 I Gy 4uiurf gdnf £
mRNA BRI BT E, 5I1EE BRI A0 HAH 2

2% B2 (P<0.01)(E 1),

*%

0 I I

Relative mRNA expression levels

Rat astrocytes C6 glioma cells

| EREMERMMT CoBRBAMAP gdnfEE mRNA FFRE
R 5E2MRRMMELE ** FR P<0.01
Fig.1 GdnfmRNA levels in astrocytes and C6 glioma cells. ** P<0.01 as
compared with astrocytes

22 BEEREERG DNA BBIKER

R BUE B TR ST A I C6 J5e SR 200 i 26 8 P e e 4
5 A 25 pL HHEHATIR ACHR AN AL o 2 %It BEHEE I L Tk
7R VIS 9 DNA J Be3: 253041 200-1000 bp Z [H)(15] 2).
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2 AR YIEIAEFUS DNA KK E:M:DL2,000 Marker; kil 1-4:

EEEFRRRAETIZIEH DNA;IKE 5-9: X5 Co tRAEIEI/EH) DNA;

Fig.2 electrophoresis of chromatin DNA after ultrasonic cutting:M: DL2,

000 Marker; Lanes 1-4: DNA of astrocytes after cutting; Lanes 5-9: DNA
of rat C6 cells after cutting;

2.3 KR Co BB+ gdnfEEREZF | XEEH H3K9
BRI

K Co B difurh gdnf HFH 30+ 1 X H3K9 B2
A7k 043632 0.0871, = F1EH AIE I B4 (0.1937+
0.0821), ZH 1] 2z 5 o 35 (P<0.05) (&1 3),

0.6+ *

0.4+

0.2+ T

% input

0.0 T

Rat astrocytes

3 EFEREFRAMAN Co KREMAET T sdnf ERRF [ X
H3K9 Z B RS 5 B R4 LL S * oK P<0.05
Fig.3 H3K9 acetylation status of gdnf promoter region | in astrocytes and

C6 glioma cells

C6 glioma cells. ¥*P<0.05 as compared with astrocytes

2.4 HAT # %% Curcumin 3t C6 B RYG M th gdnf &
mRNA FRiXHIF M

C6 &I A Z: Curcumin 40 24 h 5 gdnf £ mRNA
FOAEN Rk A R H, FFREZ PR E R T I BEAG, Horh
100 pmol/L curcumin ZbBEZ Y gdnf FLFERE T 7417 %,
Exr PR L EA 3 R 22 5 (P<0.001 ) (&1 4)

1.54

1.0+

0.0-

Relative mRNA expression levels

1 2 3 4

4 HAT #P#I5) Curcumin XF C6 #AAIAH gdnf B E mRNA RiXH %
fi@:1:DMSO XFB&2£H ;2: 25 wmol/L Curcumin;3 ;50 wmol/L Curcumin;

4:100 pmol/L Curcumin; 5 DMSO X$ 884 Lb 4%, * IR P<0.05;*** &

7~ P<0.001
Fig.4 The impact of HAT inhibitor Curcumin on mRNA expression of
gdnfgene in C6 cells:1: DMSO control group; 2: 25 wmol/L Curcumin;
3: 50 wmol/L Curcumin; 4: 100 wmol/L Curcumin; *P<0.05,

*#% P<(0.001 as compared with control group

2.5 HDAC #M#I%] TSA 3¢ C6 ZHfarh gdnfEE mRNA RixH)
A

Real-time PCR %55 7R : gdnfHE: K] mRNA FXF 25 25
# TSA YWREER T 2 L Fhkass 7 200 nmol/L f# TSA 4b3
24 h J5 C6 4ifuny gdnfFEF mRNA #iki I 14535 %, 5
X REZHAR L 22 S B S it 2E 2 L (P<0.05) (18] 5).,

2 20-

2 *

= *
=

2 1.51

2

(=9

ﬁ 10_

b

Z

[~

g 0.5-

]

2

=

- 0.0-

&~ 1 2 3 4

5 HDAC #II#I5] TSA Xt C6 ZRREH gdnfEE mRNA RiXHIZ0A:
1:DMSO XtB8%H;2: 100 nmol/L TSA;3:200 nmol/L TSA;4:500 nmol/L
TSA; 5 DMSO 3 BRAALL &, * R 7R P<0.05
Fig.5 The impact of HDAC inhibitor Curcumin on mRNA expression of
gdnfgene in C6 cells:1: DMSO control group; 2: 100 nmol/L TSA; 3: 100
nmol/L TSA; 4: 100 nmol/L TSA; * P<0.05, ***P<0.001 as compared
with control group

3 g

GNDF JE& LA KA ¥ -B(TGF-B )M ZR M L5 I8 5 , 137
TAGafh Sp12-p13.1, &4 2 AR FH S DML T, Ryl
AIBIFSEIN A , GDNF X BEAE A 228 R DN 1 S st A5 v i
Z U LRER T A ALY, BEA B IITR A, B GDNF
XPHEMZTT, WA s st 200 S 2 o0 SR et 22
JUAF IR EA B TR AR T, SEAERBFSE K BUGDNF ik 2
B2 T oRE 2 SR AT g A Al 1 L PR, R e kA /N I T 4 A Y
AL AR FEE R AR A, [, GDNF i figid i 15 4k INK,
ERK-1/2,p38 MAPK %5 {5 53 #% L e b ) 4 Jm B s 1 -13
eI R A T R

AT, REXHEBREMME T gdnf SR R E Y ThREC A
JRZ TS AE H e SRR R TE i 0 S 1 W gdnf 6 A
E s SRS T X M H3K9 2z M poe R, 3T
He A F real-time PCR il ChIP-PCR ) 5 24 7 A B C6 JI &
TR gdnf B e SROK P ROz AW R 8+ T KA E A
H3K9 ZWiARZS . GPREW , gdnfFERTE CO i SO AN %
FOKF R FE T, 5 Wiesenhofer W4F i 1y GDNF 2 17K F
A AN — 2 IF HRBL, gdnf B PR 37 T X 4L H
H3K9 kL T i LIt o

LR 11 SR 2 e DR R WL s a4 (i E 22 0 2 I
AR T, HE H S WAL TEZH R 1 O BRI G (HATs ) Fil
HE L CIACEE(HDACs ) L [mfEF T 4b T3S PR , iX
RSP B TR AR S 3Rk LU S I A A R 1, 4%
7, 78 gdnf 5 PR 2 4% s (4 Je SR 2 i b, 4L 1 S e AR Y 3 25
AT RN, I VRAE AL OB mRNA £i5T
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W, IR S EEER H3 CBAKFRE T, FrEdlE A
H3 SIS B BEORSF I S AL IE AL i b, Ab TR 9
A2 (H3K9) B 2B AAB X0 T Jk R S 4 850 ey T 207
ABFFE R BR B C6 I B AN iR gdnf3E 87 1 IXZHEE

1 H3K9 Z M Ak 8 i 1 R BT A oy e S0 A

7 TIXRYHE N H3K9 5 BT RES S 1 gdnf 3L 7E C6

2 TR 200 L R 4 e e

RIE LA EARTE , ABIESE 433 HAT #0757 Curcumin

AR 25 O BEALRE HDAC #1157 TSA AL31 C6 Ji 5t 9 40

JL, S BT 2R 1 SIRARAE M SO 5 X gdn 5 PR/ Skt o A

HEZAED, HEAR BB 2 PO,

HATs ffi2H 1 R I Sl R TR i g (s iy , A7 T

BN I5 M, HDACs W] 5 413 H A A2 26 S BEAL, 1l

QT EF A" 454 , M HE P 4 509, HAT H HDAC ¢ 5749

) REAS A A IR 5T 0P 1) SR AR B RS B T e S

AIRIEE R WoR, TERINE IR CO Ji T 40 i, Curcumin

25 CIEALAE T RE RS LU AR 77 30 F 14 gdnf BE A mRNA

PIFEIRE, Y25k B IR E] 100 wmol/L i, M HIUR e fE . A

Sz, HDAC i3] TSA 5589 ZBEALAE T T 2t — 20 Ll C6 Jig

BORANEh gdnf3E mRNA F)R KK, SRITHZR SRR

WM, X 5 55 —Fh HDAC #57) Valproic acid (VPA) I /E

FHE—Z, HED AT BB b TR SR A A IR gdnf REDIAS B

CAL TR RS . DL ESSREHIHE R BBl iE

257 C6 TR gdnf BRI SEREE

5 BT, AR R IAE R B CO i e An i v, gdnf ik
mRNA {) KB E T, IFHHE 37 1 K4EA

H3K9 WA 1 A . 25 Cmt kAt BT A &4 ] Co

MG gdnfHE mRNA [Y3RIK, 1) BEALAL PR HER R — 20

R, EW] gdnfiE g 1 XA H3K9 @& AL T RE KL

JOIR 240 L P2 R TR g e Sy D AL, DAt — AT M TR A v

adnf S R BOPLHI R AL 7RI R
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