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Abstract: Objective Bronchial asthma is one of the major chronic diseases that seriously affects public health worldwide. This study
aims to identify new genetic targets for asthma by using GEO datasets and mendelian randomization (MR) methods, providing a basis
for clinical treatment and mechanism studies. Methods The relevant datasets were obtained through the Gene Expression Omnibus

(GEO) database, and after obtaining the data, the expression quantitative trait locus (eQTL) analysis and MR analysis were performed
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to identify potential targets; the functional roles and pathways of these genes were explored through gene set enrichment analysis
(GSEA) and gene ontology (GO)/Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis, and the associations of the
targets with relevant immune cells were explored through immune infiltration methods, and core genes were screened through
Coremine medical database, which was a platform for medical ontology information retrieval. Coremine medical database to screen
core gene-related therapeutic herbal medicines and generalize and analyze them, and finally set up an external validation set for
confirmation. Results A total of 280 highly-expressed and 1 127 low-expressed genes were identified. MR analysis identified 12
core genes significantly associated with asthma, which includes PGAP3, FAM177A1, UGDH, AASDH, CREBI, ZNF429, CCNG2,
SKAP2, ANKRDI10, DR1, ISOCI1, and LPAR6; Additionally, 67 traditional Chinese medicines (TCMs) were predicted, including
Renshen (Ginseng Radix et Rhizoma), Wuweizi (Schisandrae Chinensis Fructus), Mahuang (Ephedrae Herba), Duzhong (Eucommiae
Cortex), and Beishashen (Glehniae Radix), which were mainly involved in the categories of deficiency tonic, blood circulation and
blood stasis removing medicines; The MR analysis results were consistent with those of the external validation set, which emphasized
the reliability of the present study. Conclusion The present study screened and validated 12 potential asthma targets and predicted
the related TCMs, which provides new insights into asthma pathogenesis, early screening, targeted therapy, and the clinical application
of TCMs.

Key words: bronchial asthma; mendelian randomization; biomarkers; bioinformatics; Ginseng Radix et Rhizoma; Schisandrae

Chinensis Fructus; Ephedrae Herba; Eucommiae Cortex; Glehniae Radix
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A-differential gene volcano map for asthma, with red dots indicating up-regulated gene expression and blue dots indicating down-regulated gene expression

(asthma samples vs healthy samples); B-heat map of different genes between sample groups (each small square represents each gene, red for high expression,

blue for low expression).
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Fig.1 Volcano map and heat map of differential genes
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Fig.2 Venn diagram of intersection genes
exposure nsnp method pval OR(95% ClI)
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3 Inverse variance weighted 0.014 —— 0.872 (0.782 t0 0.972)

DR1 4 Weighted median 0.055 e 0.953 (0.908 to 1.001)
4 Inverse variance weighted 0.031 o 0.949 (0.906 to 0.995)

FAM177A1 3 Weighted median 0.049 —e—i 0.924 (0.855 to 1.000)
3 Inverse variance weighted 0.048 ——| 0.930 (0.866 to 0.999)

1SOC1 8 Weighted median 0.044 ] 0.952 (0.907 to 0.999)
8 Inverse variance weighted 0.041 »—H 0.959 (0.921 to 0.998)

LPAR6 4 Weighted median 0.011 «o— ! 0.813 (0.694 to 0.953)
4 Inverse variance weighted 0.003 <«o— 0.808 (0.704 to 0.928)

PGAP3 4 Weighted median <0.001 § e 1.123 (1.056 to 1.193)
4 Inverse variance weighted 0.005 —e— 1.117 (1.034 to 1.206)

SKAP2 1 Weighted median 0.336 »-H 0.983 (0.949 to 1.018)
1 Inverse variance weighted 0.020 m 0.963 (0.933 to 0.994)

UGDH 3 Weighted median 0.002 e o 0.915 (0.864 to 0.969)
3 Inverse variance weighted 0.008 ——i: 0.919 (0.864 to 0.978)

ZNF429 5 Weighted median 0.028 s o 0.940 (0.890 to 0.993)
5 Inverse variance weighted 0.034 et 0.948 (0.902 to 0.996)

OR {2 BN K RER SR SCIE R, AN IEAISCEE, P BN R 45 R <0.05.

genes on the left side of OR value dividing line are negatively related to asthma, and the genes on the right are positively related, and the P value bolded

means that the result is P < 0.05.
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Fig.3 Forest map of MR analysis of core genes
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Outer colored squares represent each chromosome, inner ring represents the gene, and lines represent the chromosome where the gene is located.
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Fig.4 Chromosome location of core genes
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A-stacked histogram of the proportion of immune cells between the experimental group and the control group; B-comparison of 22 kinds of immune cells

between experimental group and control group; C-heat map of the correlation between 22 immune cells and co-expressed genes; “P < 0.05

“P<0.01.
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Fig. 6 Analysis of immune cell infiltration of core genes
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Table 1 Prediction of traditional Chinese medicines corresponding to core genes

LR 2 Fx of N FF) R 25 4 R
PGAP3 EHR (P=0.00425) ; ¥F (P=0.00617) ; #:ffH (P=0.0146) ; Z4 (P=0.01522) ; L (P=
0.03527) ; il (P=0.04562) ; #4i (P=0.04562) ; 3T (P=0.04562) ; #i¥ (P=0.04568) ;
i (P=0.04643) ; fifft (P=0.04648) ; M 7.» (P=0.04707)
UGDH T4 (P=0.00088) ; #Fi§ (P=0.00195) ; EgXK (P=0.00197) ; ¥+ (P=0.00327) ; filkT (P=
0.01013) ; KM (P=0.01027) ; HE (P=0.0127) ; #iET (P=0.02095) ; XH:E & (P=
0.02199) ; K4 (P=0.03157) ; 4 (P=0.03793) ; ¥ (P=0.038 16)
AASDH  E{¢ (P=0.00865) ; i (P=0.00899) ; [ (P=0.0205) ; /KI%& (P=0.039 49)
CREB1 M (P=0.00386) ; A& (P=0.00477) ; & (P=0.00477) ; A& (P=0.00491) ; &1t
(P=0.00538) ; ¥ % (P=0.0066) ; HA 4 (P=0.00667) ; WK (P=0.00863) ; #F 1Lk
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Inner green node represents the core gene, and outer orange node represents the predicted traditional Chinese medicine.
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Fig. 8 Prediction of core gene targeting traditional Chinese medicine
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Table 2  Statistical analysis of drug efficacy
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Fig. 9 Box diagram of external validation analysis
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