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[Abstract] Objective To investigate the potential association between methylation levels of CpG locus of brain-derived
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neurotrophic factor (BDNF) gene and risk of acute stress disorder (ASD) [post-traumatic stress disorder (PTSD) or post-traumatic
depression]. Methods (1) 30 specific pathogen-free (SPF)-grade male ICR mice were randomly divided into control group, 24 h
restraint stress (Res) group, and Res+5-Aza-2'deoxycytidine (Res+5-Aza-cdR) group, with 10 mice in each group. An ASD mouse
model was established using 24h restraint stress. The body weight of the mice was recorded daily. At 24 h and 48 h after the successful
establishment of the model, open field tests were conducted to evaluate locomotor activity level and anxiety-like behavior of the mice.
Reverse transcription-polymerase chain reaction (RT-PCR) and Western blotting were used to detect BDNF mRNA and protein
expression levels in the hippocampus of mice in each group. (2) Relevant genome-wide association study (GWAS) summary data were
utilized for instrumental variable (IV) selection. A two-sample Mendelian randomization (TSMR) approach was applied to analyze
the causal relationship between CpG site methylation of BDNF gene and ASD risk. The leave-one-out method was used to verify the
results. Results (1) The results of body weight monitoring and the open field test showed that compared with control group, the
body weight, the residence time in the central area, the total movement distance, and the activity times of mice in Res group were
significantly decreased (P<0.001). Compared with Res group, the body weight, the residence time in the central area, the total
movement distance and activity times of mice in Res+5-Aza group were significantly increased (P<0.001). The results of RT-qPCR
and Western blotting showed that compared with control group, the expression levels of BDNF mRNA and protein in the
hippocampus of the mice in Res group were significantly decreased (P<0.0S). Compared with Res group, the expression level of
BDNF mRNA and protein in Res+5-Aza group was significantly higher (P<0.001). (2) TSMR analysis results showed that the
cg1063514S site in BDNF gene (OR=0.862, 95%CI 0.793-0.938, P=0.043) was negatively correlated with the risk of PTSD. The
cg08362738 site (OR=0.975, 95%CI 0.960-0.992, P=0.003) was negatively correlated with the risk of trauma-related depression,
whereas the cg1811789S site (OR=1.008, 95%CI 1.000-1.016, P=0.047) was positively correlated with the risk of trauma-related
depression. The results of Leave-one-out test showed that the causal relationship between the single nucleotide polymorphism (SNP)
The CpG loci cg1063145 and cg08362738 of
BDNF gene may be protective factors for ASD-related diseases, while cg18117895 may be a risk factor.

of CpG site in BDNF gene and ASD was not affected by a strong IV . Conclusion
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Fig.2 Body weight change and open field experiment results after 24-h restraint stress in mice(n=10)
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Tab.1 Basic information of SNPs from CpG of brain-derived neurotrophic factor gene

R 4k SNP EA OA Beta EAF S, P A F mean F
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15147271048 A G -0352 0014 0058 100E200 11512 3645 545.094

151491851 T C 0179 0459 0009  1.00E-200 25066 402.59 545094

cg10635145 ISD 1517309979 A G -0217 0167 0017  7.76E-38 12586 16530 545.094
(n=30) rs17310049 C T -0.153 0.186 0.011 1.00E-200 25440 181.20 545.094
151871254 C T 0.145 0284 0009  100E-200 27731 23601 545094

151871255 A G -0.123 0376 0009  100E-200 27256 19470 545.094

1s2472632 A C —-0.14 0.367 0.009 1.00E-200 27241 249.35 545.094

1534548197 G A -0214 0111 0015  1.60E-43 21298 19134 545.094

1534804482 C T -0435 0025 003  3.03E49 22720 217.58 545094
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1580083564 T G 0.189 0132 0014 201E-44 24390 19547  545.094




@ B 2005/ F8A28H 50k sl

(2L %)

7% 45 SNP EA OA Beta EAF S, P A F mean F
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Tab.2 Main results of two-sample Mendelian randomization analysis

TR £ SNPs Ik Beta S, P OR(95%CI)

MR-Egger -0.097 0.07 0.180 0.908(0.791~1.042)
WME -0.107 0.059 0.071 0.899(0.800~1.009)
cgl0635145 PTSD 30 VW -0.148 0.043 0.001 0.862(0.793~0.938)
Simple mode -0.218 0.103 0.043 0.804(0.657~0.984)
Weighted mode -0.129 0.053 0.022 0.879(0.792~0.976)
MR-Egger -0.027 0.011 0.238 0.974(0.954~0.994)

WME -0.026 0.008 0.002 0.975(0.959~0.99)
BDNF mQTLs cg08362738 3 VW -0.025 0.008 0.003 0.975(0.960~0.992)
Simple mode -0.025 0.012 0.178 0.975(0.951~0.999)
BIG)E Weighted mode -0.026 0.009 0.110 0.974(0.956~0.993)
FHRLE MR-Egger 0.006 0.008 0.434 1.006(0.991~1.021)
WME 0.009 0.006 0.104 1.009(0.998~1.021)
cg18117895 21 VW 0.008 0.004 0.047 1.008(1.000~1.016)
Simple mode 0.015 0.009 0.110 1.015(0.998~1.032)
Weighted mode 0.010 0.007 0.157 1.01(0.997~1.023)
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