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Abstract 
[bookmark: _Hlk118746616]Patients with clinical diagnosis of parkinson’s disease (PD) often develop gastrointestinal tract symptom before onset of motor symptoms. Gut microbiota can produce a variety of metabolites, some of which can enter the bloodstream and impact host health. In recent years, many researchers have found that gut microbiome composition and plasma metabolome has been disturbed both in PD patients and in PD animals. However, there is lack of systematically study the shotgun metagenomic genome and blood metabolome in PD. The aim of this study was to investigate the relation of gut microbiota and metabolome composition in PD patients. Methods: Fecal DNA samples and blood plasma from 30 patients diagnosed with PD (PD group) and corresponding mates (HP group) were analyzed by shotgun next-generation sequencing of whole genomes and LC/MS untargeted metabolomic mass spectrum separately. Differential expression analysis of species and MetaCyc pathway metabolites were applied separately. With pathway-metabolite info relation recorded in MetaCyc database, the integrative correlation network was constructed with species, pathways, metabolites and PD.
Results: The univariate analysis found 109 species, 193 pathways abundance were significantly altered in PD group and two cluster with 94 metabolites were correlated with PD. Some of species like Prevotella corporis were reported to be altered in PD groups in previous research. The species-PD correlation analysis also found that some of species like CAG−411 sp000437275, UBA9502 sp003478505, CAG−83 sp900555735 were correlated with UPDRS-Ⅲ and Hoehn-Yahr stage consistently. The integrative correlation analysis shows that 55 species contribute to PD through PWY0-381, P101-PWY, PWY-6516 pathways by affecting Mannitol, 2,4-diaminobutanoic acid metabolism.
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