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[ Abstract )

colonization of the lower respiratory tract has been found. Studies have shown that smoking has a significant effect on the structure and

Background With the development of high—throughput sequencing technology, a large microflora

composition of the lower respiratory tract microflora and that changes may be associated with lung disease, but the exact mechanism is
unclear. Objective To analyze the effect of smoking on microflora structure of lower respiratory tract by high—throughput sequencing
of sputum microorganisms to predict its impact on the vital activity of the organism. Methods  Fifty—five volunteers recruited at the
Health Examination Center of the Inner Mongolia People’s Hospital from October 2018 to October 2019 were selected as the study
subjects. The study subjects were divided into smoking group (22 cases) and non—smoking group (33 cases) according to their smoking
status. High—throughput sequencing technology was used to analyze sputum microorganisms, the effects of smoking on microbial
abundance and flora structural composition, the effects of smoking on microbial flora structure and correlation between differential
microorganisms were analyzed, and the function of differential microorganisms was predicted. Results The Shannon index in the
smoking group was higher than that in the non-smoking group, and the Simpson index was lower than that in the non-smoking group
(P < 0.05) . Adonis test and principal component analysis (PCA) showed that there was a statistically significant difference in the 8
diversity index between the smoking group and the non—smoking group (P < 0.05) . The results of the Wayne plot analysis showed
that there were 1 146 floras in the smoking and non—smoking groups, 1 080 unique floras in the non-smoking group, and 841 unique
floras in the smoking group. At class level, in descending order of relative abundance of the flora, the top 5 differential floras were
Bacilli, Bacteroidia, Fusobacteria, Betaproteobacteria, and Gammaproteobacteria. The dominant groups of microorganisms at the
class level in the smoking group were: Bacilli, Bacteroidia, and Fusobacteriia. At the genus level, the top 5 differential groups in
descending order of relative abundance were Streptococcus, Prevotella, Porphyromonas, Alloprevotella, Neisseria. The dominant
groups of genus—level microorganisms in the smoking group were Streptococcus, prevotella, and Porphyromonas. There were one
class, two orders, one family, eight genera and eight differential microorganisms in the lower respiratory tract of the smoking and non—
smoking groups. The increased groups in the smoking group were the order Selenomonadales, the genera Megasphaera, Faucicola,
Sphaerochaeta, Shuttleworthia, Anaeroglobus, Megasphaera micronuciformis, Spirochaeta canine oral taxon 379, Uncultured
Prevotella, and Prevotella sp. oral clone FW035; the increased groups in the non—smoking group were Sphingobacterium class,
Sphingobacteriales order, Chitinophagaceae family, Burkholderia, Vibrionimonas genus, Ralstonia genus, Prevotella veroralis,
Catonella sp. oral clone FLO37, Treponema amylovorum, and Streptococcus anginosus. There was a positive correlation between
the differential microorganisms (genus level) in both the smoking and non—-smoking groups (r > 0.6) . The smoking and non—
smoking groups differed mainly in the pathways related to substance synthesis, degradation and transportation. Life activities
that were functionally enriched in the smoking group included: biosynthesis of ansamycins and lysine, mutual transformation of
pentose and glucuronic acid, biosynthesis of pantothenate and coenzyme A, and protein export, etc.; life activities that were mainly
enriched in the non-smoking group included: toluene degradation, pathogenic cycle of V. cholerae, degradation of limonene and
pinene, photosynthesis, and dioxin degradation, etc. Conclusion Smoking can increase the relative abundance of lower respiratory
microbiota, affect the structural composition of microflora, and change the synthesis, degradation and transportation pathways
of related substances, and functional changes of respiratory microbiome exposed to cigarette smoking may affect physiological
homeostasis of hosts, disrupt the balance of the immune system in vivo, and thus cause lung diseases.
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