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[Abstract] Objective To study the regulation role and mechanism of protein acetylation on the expression of
glioblastoma-derived neurotrophic factor (GDNF) in human glioma. Methods Six normal brain tissue samples, six
low-grade glioma brain tissue (LG-glioma), and six high-grade glioma brain tissue ( HG-glioma) were collected for
study. Human glioma U251 cells were treated with histone acetylase inhibitor and histone deacetylase inhibition.
The mRNA level of GDNF in glioma and normal controls was detected by Real-time PCR. H3K9 acetylation level of
cAMP-response element binding protein (CREB) binding region on GDNF promoter and the ability of CREB
combining to GDNF promoter were detected by ChIP-PCR. The effects of histone acetylase and deacetylase
inhibitors on transcription factor binding ability and GDNF expression were detected. Results The mRNA level of
GDNF in HG-glioma was significantly higher than those in normal brain tissue and LG-glioma (P<C0. 01). The
H3K9 acetylation level of GDNF promoter region in the glioma was increased compared to that in the normal brain
tissue (P<C0.01), and the acetylation level in CREB-binding region on the GDNF promoter was higher than that in
the non-CREB-binding region (P<C0. 01). The binding activity of CREB and GDNF promoter in HG-glioma was
higher than those in normal brain tissue and LG-glioma (P<C0. 05). After treatment of U251 cells with histone
acetyltransferase inhibition, the level of acetylation in CREB-binding region on GDNF promoter, the binding
activity of CREB and GDNF promoter was decreased, and GDNF transcription and expression were down-
regulated, while histone deacetylase inhibitors had the opposite effect (P<C0. 01). Conclusion Histone acetylation
promotes the transcription expression of GDNF in glioma by promoting the binding of transcription factor CREB to
the promoter region of GDNF gene.
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Fig 1 The graph shows GDNF promoter regions and CREB binding

sites. The arrows show the location of the ChIP-PCR primers
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Fig 4 Binding activity and expression level of CREB in normal brain tissue, LG-glioma and HG-glioma gene promeoter region
Left: Immunoprecipitation was performed using anti-CREB antibodies or normal rabbit IgG (negative control). Specific primers (P(—347/
—233) and P(—864/—793)] were used for PCR detection of immunoprecipitation and Input DNA (positive control). Right: Standardizing
ChIP DNA values using Input DNA. C: Normal brain tissue (control) ; L: Low grade glioma tissues; H: High grade glioma tissues; * P<C
0.05
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Table 1 The effect of acetyltransferase inhibitor (curcumin) and deacetylate inhibitor (TSA) on the indexes in U251 glioma cells

Control group Curcumin group Control group TSA group
Index (n=3) (n=3) P (n=3) (n=3) P
Acetylation level of H3K9 1.00£0. 02 0.05%0. 04 <20.000 1 1. 00=£0. 30 2.30%0. 20 0.003 4
Binding ability of CREB to GDNF promoter 1.0040. 04 0.3340.02 <Z0.000 1 1. 0040. 20 2.60%0. 40 0.003 4
GDNF mRNA expression level 1.00£0. 02 0.2040. 04 <20. 000 1 1. 00£0. 20 3.50+0.10  <C0.000 1
GDNF protein level 0.82+0.02 0.30%0.01 <Z0.000 1 0.4240.10 0.81%0. 20 0.038 5
Control Curcumin Control TSA ij]? I X CREB é;j:u:%{j)\]—i E]/‘J H3K9 Z‘@ﬁ‘:/ﬂzﬂ(ip‘,ﬁ%
GDNF e SE— fR(P<<0.01) ¥ 5 HAF CREB 5 GDNF Ji 8 F#)

GDNF S =
GAPDH weiiie WS GAPDH SHENNS S

5 ZBLEBEEF curcumin F1%E Z BEL &I F TSA 41
U251 F% R 40 Bl J5 GDNF [ 3R 3% 7k
Fig 5 The expression level of GDNF after being treated with curcumin

or TSA
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