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Systematic Druggable Genome-Wide Prediction of Target Genes and Therapeutic Drugs for
Sleep Disorder Based on DGIdb and Finn Databases*

ZHU Yanning' , YANG Jingyan', CHEN Xiaoyao', LIU Huixuan', CHEN Shi', ZHANG Qifan', LUO
Bin’( 1. The Third Clinical Medical College, Beijing University of Chinese Medicine, Beijing 100029,
China; 2. Dept. of Geriatrics, the Third Affiliated Hospital of Beijing University of Chinese Medicine,
Beijing 100029, China)

ABSTRACT OBJECTIVE: To explore the potential therapeutic targets and drugs for sleep disorders based on
Mendelian randomization (MR) analysis of the druggable genome. METHODS: The research was carried out in three
stages by using systems biology strategy. The candidate genes causally associated with sleep disorder were screened by
two-sample MR, then the protein-protein interaction ( PPI) network was constructed, the biological function of targets
was analyzed by enrichment analysis to reveal the core signaling pathway, on that basis, the new therapeutic drugs
were explored by drug enrichment analysis. The binding affinity between potential drug molecules and targets was
evaluated based on molecular docking methods. RESULTS: Based on MR analysis, 43 targets significantly associated
with sleep disorder were screened out, among which mitogen-activated protein kinase ( MAPK) 3 and CDC42 showed
significant association with sleep disorder phenotypes through PPI analysis. Gene ontology enrichment analysis showed
that the significant druggable genes related to sleep disorder were mainly involved in the biological processes of peptide
reaction, serine family amino acid biosynthesis and stress-activated MAPK cascade regulation. The Kyoto encyclopedia
of genes and genomes pathway enrichment analysis indicated that differential genes were significantly enriched in
functional pathways of oxytocin signaling pathway and Apelin signaling pathway. Results of drug enrichment and
molecular docking further revealed that romidepsin and 5-iodo-tuberculin had excellent binding energy with five
targets, which suggested that the two drugs were potential therapeutic drugs. CONCLUSIONS: MAPK3 and CDC42 are
significant targets for the intervention of sleep disorder, romidepsin and 5-iodotuberculosistin are highly potential and
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valuable drugs for the treatment of sleep disorder. The model of this study integrates genetic evidence with

computational simulation, which is expected to provide a new perspective for analyzing the mechanism of sleep

disorder, with significant scientific value for the development of new targeted drugs, the optimization of present drug

indications and the elucidation of pathological mechanisms, as well as provide reference for subsequent experimental

verification.
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exposure nsnp method Pval OR(95% CI)
SMDT1 6 Inverse variance weighted 0.015 - 1.022 (1.004 to 1.041)
ATRAID 2 Inverse variance weighted 0.019 — 1.152 (1.024 to 1.297)
SSR1 2 Inverse variance weighted 0.021 i e 1.079 (1.012to 1.151)
NOTCH4 2 Inverse variance weighted 0.022 —— 1.062 (1.009 to 1.118)
PRKAG2 3 Inverse variance weighted 0.022 i 1.049 (1.007 to 1.093)
CACNA2D3 2 Inverse variance weighted 0.025 —— 0.954 (0.916 to 0.994)
NEDD4 6 Inverse variance weighted 0.027 o 0.974 (0.951 to 0.997)
CBS 3 Inverse variance weighted 0.027 (s ol 1.031 (1.003 to 1.059)
NFKBIA 3 Inverse variance weighted 0.029 - 0.959 (0.924 to 0.996)
MVD 2 Inverse variance weighted 0.030 — 1.070 (1.007 to 1.137)
PTGFR 5 Inverse variance weighted 0.030 —.— 1.057 (1.005 to 1.111)
ABCB1 2 Inverse variance weighted 0.031 — 1.082 (1.007 to 1.162)
MAP3K2 4 Inverse variance weighted 0.032 —— 1.056 (1.005 to 1.110)
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GNAI1 2! Inverse variance weighted 0.033 — 1.083 (1.006 to 1.166)
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ADAMTS17 3 Inverse variance weighted 0.034 —— 0.941 (0.889 to 0.995)
SLC7A8 3 Inverse variance weighted 0.036 ol 1.028 (1.002 to 1.056)
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CDC42 3 Inverse variance weighted 0.038 L] 0.970 (0.943 to 0.998)
FZD2 3 Inverse variance weighted 0.040 Ll 0.969 (0.941 to 0.999)
MAPK3 5 Inverse variance weighted 0.040 L] 0.979 (0.959 to 0.999)
CDKAL1 3 Inverse variance weighted 0.040 o 1.037 (1.002 to 1.074)
EBPL 3 Inverse variance weighted 0.041 - 0.973 (0.948 to 0.999)
CD33 3 Inverse variance weighted 0.042 s 2 1.031 (1.001 to 1.061)
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SRR 4 Inverse variance weighted 0.044 la ol 1.034 (1.001 to 1.068)
SETD4 2 Inverse variance weighted 0.044 - 0.968 (0.938 to 0.999)
ULK4 3 Inverse variance weighted 0.045 o 1.028 (1.001 to 1.056)
DPEP2 3 Inverse variance weighted 0.047 s 2] 0.963 (0.927 to 0.999)
PzP 4 Inverse variance weighted 0.047 - 0.970 (0.941 to 1.000)
CD300E 4 Inverse variance weighted 0.047 e 1.044 (1.001 to 1.089)
PMS2 3 Inverse variance weighted 0.047 —_— 1.050 (1.001 to 1.101)
SLC12A1 3 Inverse variance weighted 0.047 L] 0.985 (0.970 to 1.000)
GNAQ 2 Inverse variance weighted 0.048 ——t 0.942 (0.887 to 0.999)
ATPEVOB 2 Inverse variance weighted 0.048 o 0.966 (0.934 to 1.000)
MYLK4 3 Inverse variance weighted 0.049 o 1.036 (1.000 to 1.073)
SERPINB2 3 Inverse variance weighted 0.049 o 0.955 (0.913 to 1.000)
DOCK8 4 Inverse variance weighted 0.049 - 1.029 (1.000 to 1.058)
GLP1R 2 Inverse variance weighted 0050 +—o—i 0.913 (0.833 to 1.000)
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