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Abstract: Objective This study investigated the bacterial distribution and metabolite profiles in coal mine ores and mine water
under the karst landform of Bijie City, Guizhou Province, aiming to provide bacteriological reference data for related research
fields. Method Ores and mine water samples were collected from three different depths of three types of coal mines with similar
distances and varying gas concentrations in Bijie City. Bacterial cultures were performed, and 16S rDNA sequencing was used to
comprehensively characterize the bacterial microecology. Bacterial diversity analysis, biological function prediction, and differ-
ential comparison were conducted on all samples, and non-targeted metabolomic analysis was performed on ore samples. Result
A total of 54 samples from the vicinity of 18 coal mines were collected, and 27 bacterial species were identified through cultiva-

tion. 16S rDNA analysis revealed 1 065 bacterial species, and annotated 369 metabolites. The samples revealed bacterial diversity

EEWE - iR H CERHKA T yz( 2019 )95 BERHS (2025 188 45 ) s MO HTRHE AIHTE- G S A A BRI H < B35 T (=l &
S (HERHE [2023]665)

eI W85 (1990-), T, BA-WF5E AL, YRR, B985 1 - I RKE902% K Bt )2 , E-mail : casthong@vip.qq.com,

BIEE: £RA990-), 2, AR, PR, W57 : (U EY# , E-mail: 782033143@qq.com,



K IR e s 55414 S5 20264E9 H T Mod Lab Med, Vol. 41, No. 5, Sept. 2026 123

characteristics dominated by Proteobacteria and Actinobacteriota within the mining area. There were various species differences
among the three groups of mining area samples at the phylum level, with 28 species showing differences (/7=6.03~24.64, all
P<0.05), including 2 species between ore samples and 26 species between mine water samples; at the genus level, 336 species
differed (H/=6.03~24.64, all P< 0.05), including 10 species between ores and 326 species between water samples. Eleven species
showed correlation with gas concentration in the mining area: bacteria related to Patescibacteria and Planctomycetota were more
abundant in the outburst gas group than in other groups (/4=8.97, P<0.05; H=6.47, P< 0.05), while eight species, including Gem-
matimonadota, were more abundant in groups with lower gas concentrations (//=6.27~8.21, all P< 0.05). The Thermoplasmatota
phylum was less abundant in mines with higher gas concentrations (/4=7.26, P< 0.05). The ore samples from different groups ex-
hibited distinct metabolite profiles characterized by compounds such as cyclophosphamide and piperidine derivatives. Conclu-
sions This study systematically presents the bacterial diversity of coal mine ores and mine water, as well as the non-targeted me-
tabolite profiles of ores in Bijie City, Guizhou Province. Eleven species potentially associated with gas concentration were identi-

fied, providing useful reference information for coal mine-related bacteriological research in the karst landform of the

Yunnan-Guizhou Plateau.
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