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[ Abstract] Objective miR-207 is differentially expressed in many diseases. We investigated the mechanism by
which miR-207 overexpression regulates the survival of Mycobacterium tuberculosis (H37Ra) in macrophages, to provide a
theoretical basis for the targeted therapy of tuberculosis. Methods Macrophages were divided into four groups: blank
(Ana-1 cells) , control ( cells infected with H37Ra) , mi (infected with H37Ra and transfected with miRNA-207 mimics) ,
and mi-NC ( infected with H37Ra and transfected with NC mimics ) groups. A model of tuberculosis infection was
established using H37Ra-infected Ana-1 cells, and miRNA-207 and NC mimics were transfected into Ana-1 cells using the
liposome transfection method. Tuberculosis colony-forming units were counted to assess the effect of miR-207 on
intracellular mycobacterial load and clearance of extracellular residual mycobacteria. The total apoptosis rate was detected
by flow cytometry. The relative expression levels of miR-207 and apoptosis, pyroptosis, inflammation, and autophagy genes
were measured by quantitative real-time polymerase chain reaction ( qPCR). Relative expression levels of apoptosis,
pyroptosis, and autophagy proteins were detected by Western blot. Fluorescence microscopy and multifunctional enzyme
labeling were used to detect the fluorescence intensity of intracellular reactive oxygen species ( ROS) and lactate
dehydrogenase (LDH). Results Successful establishment of the infection model was observed under the microscope.
qPCR showed that miR-207 expression was lower in the control compared with the blank group (P<0.01), indicating
differential expression between these two groups. miR-207 expression was significantly higher in the mi compared with the
mi-NC group( P<0.0001) , indicating successful establishment of the transfection model. The number of colonies and total
apoptosis were both higher in the mi group compared with the mi-NC and control groups( P<0.001). qPCR and Western
blot showed that the relative expression levels of apoptotic genes and proteins were higher in the control group than in the
blank group(P<0.05), and higher in the mi group than in the mi-NC group ( P<0.05). The relative expression levels of
inflammatory genes were higher in the control than in the blank group (P <0.001). The relative expression levels of
inflammatory genes were higher in the mi group than in the mi-NC group ( P<0.05) , and the relative expression levels of
pyroptosis genes and proteins were higher in the control group compared with the blank group(P<0.01) and higher in the
mi group compared with the mi-NC group ( P<0.05). The relative expression levels of the autophagy positively-regulated
genes LC3 and Beclinl were higher in the control compared with the blank group( P<0.0001) , and lower in the mi than in
the mi-NC group ( P<0.05), while negatively-regulated autophagy genes showed the opposite trend. Autophagy-related
proteins showed similar trends to the autophagy genes. ROS fluorescence intensity was higher in the control compared with
the blank group(P<0.05), and higher in the mi compared with the mi-NC group( P<0.001). LDH content was higher in
the control than in the blank group(P<0.01), but there was no significant difference between the mi and mi-NC groups( P
>0.05). Conclusions miR-207 overexpression promotes apoptosis, cellular pyroptosis, and inflammation, inhibits
autophagy, and favors H37Ra survival. These result provide a potential new direction for the treatment of tuberculosis.
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Figure 3 Effect of miR-207 overexpression on the survival of H37Ra
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Figure 4 Effect of miR-207 overexpression on apoptosis
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Figure 5 Effect of miR-207 overexpression on the inflammation level
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Figure 6 Effect of miR-207 overexpression on autophagy levels
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