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Fusobacterium nucleatum promotes lung cancer development and
influences the lung microbiota

LI Dong"*, TONG Jianghui®, LI Yitong"?, SUN Yifan® LI Jianjie’, WANG Ziping®, TAN Yafang?,
YANG Ruifu?, BI Yujing"**

1 School of Basic Medical Sciences, Anhui Medical University, Hefei, Anhui, China
2 State Key Laboratory of Pathogen and Biosecurity, Academy of Military Medical Sciences, Beijing, China
3 Department of Thoracic Oncology, Peking University Cancer Hospital, Beijing, China

Abstract: [Objective] To investigate whether Fusobacterium nucleatum promotes the
development of lung cancer and find out the underlying mechanisms. [Methods] The cell
experiment proved that F. nucleatum can promote the proliferation and metastasis of lung cancer
cells; Animal experiments showed that F. nucleatum can promote the development of lung cancer;
16S rRNA gene sequencing of alveolar lavage fluid and transcriptome sequencing of lung tissue
were performed to analyze the effects of F. nucleatum on the lung flora of mice with lung cancer
and the activation of relevant pathways in lung tissue. [Results] The cell experiment showed that
F. nucleatum significantly promoted the proliferation and metastasis of A549 cells. The animal
experiments confirmed that F. nucleatum infection in the lungs increased the number of nodules
and enhanced the fluorescence intensity in the lung tissue. The 16S rRNA gene sequencing
revealed the enrichment of Muribaculum and Simplicispira in the lung of infected mice. The
transcriptome sequencing results showed that the mouse model of lung cancer activated the
interleukin-17 signaling pathway, cytokine-cytokine receptor interactions, Staphylococcus aureus
infection pathway, tumor necrosis factor signaling pathway, and other signaling pathways related to
inflammation or immunity after being infected with F. nucleatum. [Conclusion] F. nucleatum
infection in mice with lung cancer disrupts the microbiota and activates the immunity- and
inflammation-related signaling pathways in the lung, thereby promoting the metastasis of lung
cancer in mice.

Keywords: Fusobacterium nucleatum; lung cancer; lung microbiota; 16S rRNA gene sequencing;
transcriptome
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Primers name  Primer sequences (5'—3')

GAPDH-F CATCACTGCCACCCAGAAGACTG
GAPDH-R ATGCCAGTGAGCTTCCCGTTCAG
IL-1B-F GCAACTGTTCCTGAACCCAACT
IL-1B-R AAGTGCATCATCGTTGTTCATACA
IL-6-F TGTTCTCTGGGAAATCGTGGA
IL-6-R AAGTGCATCATCGTTGTTCATACA
TNF-o-F CCCTCACACTCAGATCATCTTCT
TNF-0-R GCTACGACGTGGGCTACAG
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Figure 1

Fusobacterium nucleatum promotes proliferation and metastasis of A549 cells. A: Growth curves of

two strains of F. nucleatum; B: MTT assay of cell proliferation; C, D: Transwell assay of cell transfer; E, F:

Comparison of the pro-inflammatory capacity of two strains of F. nucleatum and Escherichia coli DH5a. ns: Not
statistically significant; *: P<0.05; **: P<0.01; ***: P<(0.001. Data are expressed as mean+SD.
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Figure 2 Fusobacterium nucleatum promotes lung cancer metastasis in mice. A: The experimental flow graph;
B, C: Comparison of fluorescence intensity among three groups of Fn-9, Fn-ATCC and PBS; D, E: Number of
lung nodules and lung organ coefficients in three groups. ns: Not statistically significant; *: P<0.05; **: P<0.01.
Data are expressed as mean+SD.
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Figure 3  Pathologic section diagrams and quantitative polymerase chain reaction (qPCR). A: Lung tissue

sections of three groups of Fn-9, Fn-ATCC, and PBS; B-D: Expression of IL-1f8, TNF-a, and IL-6 in mouse lung
tissue. ns: Not statistically significant; *: P<0.05; **: P<0.01. Data are expressed as mean+SD.
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Figure 4 Effect of Fusobacterium nucleatum on the lung microbiota. A: Community bar plots for the top 20
abundant genera in level for the four groups; B: Chaol index of the four groups of alveolar lavage fluid (P-value
calculated by Kruskal-Wallis test, *: P<0.05); C: PCoA plots of the four groups of alveolar lavage fluid
(ANOSIM was used to statistically evaluate significant differences); D: MetagenomeSeq detects differential

species between the four groups (*: P<0.05).
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Figure 5 Transcriptome of infected lung cancer tissues. A: Principal component analysis between three groups

of samples; B, C: Volcano plots of differential gene expression analysis; D: KEGG pathway enrichment analysis
of differential genes in RNA-seq data between Fn-ATCC and PBS; E: KEGG pathway enrichment analysis of

differential genes in RNA-seq data between Fn-9 and PBS.
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