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Tab. 1 Reverse transcription reaction system

Reagent name Use dose
PrimeScript Buffer( for Real Time) (5 x ) 2.0 pl
PrimeScript RT Enzyme Mix [ 0.5 ul
Oligo dT Primer(50 pmol/L) 0.5 pl
Random 6 mers( 100 pmol/L) 0.5 pl
Total RNA 500.0 ng
RNase Free dH,0 up to 10.0 pl

%2 PCRERMFZR
Tab. 2 PCR reaction system

Use dose( pl)

Reagent name

TB Green Premix Ex Taq Il ('Tli RNaseH Plus) (2 x ) 10.0
PCR Forward Primer( 10 pmol/L) 0.8
PCR Reverse Primer( 10 pmol/L) 0.8
ROX Reference Dye or Dye II (50 x ) 0.4
cDNA 2.0
RNase Free dH,0 6.0
Total 20.0
x3 59F%

Tab. 3 Primers sequence

Gene name Primer sequence(5'-3")
MT-CO1 F: ATACCAAACGCCCCTCTTCG
R: TGTTGAGGTTGCGGTCTGTT
MT-CO2 F. CGGCTTCGACCCTATATCCC
R: TGTAGGGCTCATGGTAGGGG
MT-CO3 F: TCACCCCGCTAAATCCCCTA
R: TGACGTGAAGTCCGTGGAAG
MT-ND1 F. CGATTCCGCTACGACCAACT
R: AGGTTTGAGGGGGAATGCTG
MT-ND3 F: CGGCTTCGACCCTATATCCC
R: TGTAGGGCTCATGGTAGGGG
MT-ND5 F. TCATCGCTACCTCCCTGACA
R: ATCCTGCGAATAGGCTTCCG
SOD F: GCTGGAAGCCATCAAACGTG
R: GCCTGTTGTTCCTTGCAGTG
MT-ATP6 F. GAAGCGCCACCCTAGCAATA
R: GCTTGGATTAAGGCGACAGC
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Fig. 1 Volcano map of differential gene

distribution in silicosis patients
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Fig. 2 Venn diagram of intersection of

mitochondrial gene pool and differential gene
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Tab. 4 Relative mRNA expression of mitochondrial

damage factors (n=3,x +s)

Group MFN1 OPA1 DRP1
Control 1.000 £0.184  1.000 £0.059 1.000 +0.516
Silicosis 0.608 +0.071  0.759 £0.040  8.014 =0.396
t value 3.444 5.859 - 18.688

P value 0.026 0.004 <0.001
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Fig. 3 GO enrichment distribution of mitochondria-targeted differential genes
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Screening of mitochondria-targeting markers in alveolar
macrophages of silicosis patients based on bioinformatics analysis

1,2,4

Cheng Hongming' , He Hailan""*, Wang Yuan®’, Hao Xiaohui'*>, Wang Hongli'"*, Liu Heliang
('School of Public Health, North China University of Science and Technology , Tangshan 063210
*Hebei Key Laboratory of Organ Fibrosis, Tangshan 063210 ;’ Affiliated Hospital of North China University
of Science and Technology, Tangshan 063000 ;* Tangshan Vocational and Technical College, Tangshan 063300)

Abstract Objective To screen mitochondria-targeting differential genes in alveolar macrophages of silicosis pa-
tients and explore the role of mitochondrial homeostasis in alveolar macrophages of silicosis patients. Methods

High-throughput sequencing dataset GSE174725 was downloaded, and differentially expressed genes were screened
with R software and P <0.05, |LogFC| >1, and then intermixed with mitochondrial gene bank MitoCarta3. 0 to
obtain mitochondria-targeted differentially expressed genes. Then enrichment analysis was carried out to obtain the
biological processes and pathways involved in differential genes, and the protein-protein interaction network was
constructed. In addition, alveolar macrophages from silicosis patients and healthy controls were collected, the ex-
pression levels of differential genes were detected by RT-qPCR, and the expressions of mitochondria-related factors
mitochondrial fusion protein 1 ( MFN1) , optic atrophy 1 (OPA1) and dynamin-related protein 1 ( DRP1) in alveolar
macrophages of silicosis patients were investigated by Western blot. Results A total of 204 differentially expressed

(TF#% 1841 W)
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pm) , and the growth curves were measured. The bacterial activity was determined by CCK-8 ( cell counting kit-
8). The level of intracellular reactive oxygen species (ROS) was determined by fluorescence probe. The biofilm
forming ability was determined by crystal violet staining. Real-time quantitative fluorescent PCR ( qRT-PCR) was
used to detect the relative expression levels of biofilm-forming genes (luxS, mrkA, wbbM, pgaA, wzm) and viru-
lence genes (ureA, uge, wabG, fimH). Results A high concentration (100 pwg/ml) of 0. 1 pm PS-MPs had a
stronger inhibitory effect on the growth and activity of Klebsiella pneumoniae, and the intracellular ROS level signifi-
cantly increased, indicating that smaller particle size and higher concentration of PS-MPs were more toxic to bacte-
ria. PS-MPs of 100 pg/ml particle size groups (0.1, 1.0 and 5.0 pm) significantly promoted the biofilm forma-
tion of Klebsiella pneumoniae. The relative expression levels of biofilm formation related genes (luxS, mrkA,
wbbM, pgaA, wzm) and virulence genes (ureA, uge, wabG, fimH) increased. Conclusion By inducing Kleb-
siella pneumoniae to produce a high level of ROS, PS-MPs can cause oxidative stress, inhibit the growth and activi-
ty of bacteria, and enhance the biofilm formation ability and virulence, thus affecting the biological characteristics
of Klebsiae pneumoniae.
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genes were screened in silicosis patients, among which 62 differentially expressed genes were up-regulated, 142 dif-
ferentially expressed genes were down-regulated, and 22 differentially expressed genes were mitochondria-targeted.
The concentration analysis of differentially expressed genes targeted by mitochondria showed that the cell compo-
nents mainly enriched included mitochondrial membrane, endoplasmic membrane side components, etc. The bio-
logical processes mainly enriched included mitochondrial electron transfer from NADH to ubiquinone, inflammatory
response , immune response, etc. The main molecular functions enriched included the rotation mechanism of proton
transport ATP synthase activity, NADH dehydrogenase activity, chemokine activity, etc. KEGG enrichment analy-
sis mainly focused on the involvement in chemical carcinogenesis-ROS, 1L-17 signaling pathway, toll-like receptor
signaling pathway, chemokine signaling pathway, TNF signaling pathway, etc. In addition, RT-qPCR results
showed that the expressions of mitochondrial cytochrome coxidase 1, mitochondrial cytochrome coxidase 2, mito-
chondrial cytochrome coxidase 3, mitochondrially encoded NADH dehydrogenase 1, mitochondrially encoded
NADH dehydrogenase 3, mitochondrially encoded NADH dehydrogenase 5, superoxide dismutase and mitochondri-
ally encoded ATP synthase 6 gene were down-regulated in silicosis patients (P <0.05). Western blot and RT-
qPCR results showed that, in silicosis patients, the expression of MFN1 and OPAl decreased (P <0.05), while
the expression of DRP1 increased (P <0.05). Conclusion Bioinformatics analysis and validation, eight mito-
chondrial targeted differential genes (MT-CO1, MT-CO2, MT-CO3, MT-ND1, MT-ND3, MT-ND5, SOD and MT-
ATP6) were finally obtained, which were enriched in mitochondrial respiratory chain and oxidative stress pathways
and might play an important role in the process of silicosis.
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