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Transcriptomic characteristics analysis of bone from chronic osteomyelitis
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ABSTRACT Objective To explore the molecular mechanism of chronic osteomyelitis and to clarify the role of MAPK signal
pathway in the pathogenesis of chronic osteomyelitis, by collecting and analyzing the transcriptional information of bone tissue
in patients with chronic osteomyelitis. Methods Four cases of traumatic osteomyelitis in limbs from June 2019 to June 2020
were selected ,and the samples of necrotic osteonecrosis from chronic osteomyelitis  (necrotic group) ,and normal bone tissue
(control group) were collected. Transcriptome information was collected by Illumina Hiseq Xten high throughput sequencing
platform, and the gene expression in bone tissue was calculated by FPKM. The differentially expressed genes were screened by
comparing the transcripts of the Necrotic group and control group. Genes were enriched by GO and KEGG. MAP3K7 and
NFATC1 were selected as differential targets in the verification experiments,by using rat osteomyelitis animal model and im-

munohistochemical analysis. Results A total of 5548 differentially expressed genes were obtained by high throughput sequenc-
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ing by comparing the necrotic group and control group ,including 2701 up-regulated and 2847 down-regulated genes. The genes

enriched in MAPK pathway and osteoclast differentiation pathway were screened ,the common genes expressed in both MAPK

and osteoclast differentiation pathway were (inhibitor of nuclear factor k subunit Beta,IkBKB ) , (mitogen-activated protein ki-
nase 7,MAP3K7), (nuclear factor of activated t cells 1,NFATC1) and (nuclear factor Kappa B subunit 2,NFkB2). In rat os-
teomyelitis model, MAP3K7 and NFATC1 were highly expressed in bone marrow and injured bone tissue. Conclusion Based

on the transcriptome analysis,the MAPK signaling and osteoclast differentiation pathways were closely related to chronic os-

teomyelitis ,and the key genes IkBKB,MAP3K7,NFATC1,NFkB2 might be new targets for clinical diagnosis and therapy of

chronic osteomyelitis.
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Fig.1 Imaging and pathological results of bone lesions in chronic osteomyelitis patients

£ 55 kk IR BE - 41 280 J] BT L 20 4R
1a. Radiogram of tibiofibular osteomyelitis ~ 1b. Radiogram of
femoral osteomyelitis  1e. Radiogram of calcaneal osteomyelitis  1d. Necrotic bone tissue was showed in bone tissue of the lesion,lymphocyte infiltration
was showed in bone marrow cavity , blue arrows represented dead bone tissue ,orange arrows represented lymphocyte infiltration (HEx100) 1le. A large
number of lymphocytes could be seen in the bone marrow cavity (HEx100) 1f. Tissue degeneration was showed around the necrotic bone tissue,and

green arrows represented fibrous bone tissue with degeneration (HEx100)
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Fig.2 Correlation analysis of control group and necrosis group 2a. Principal component analysis (PCA) is used to analyze the sample consistency of

control group and necrossis group_ 1 There is obvious deviation ~ 2b. Pearson correlation analysis. Necrosis_ 1 There is obvious deviation
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Fig.5 Validation of animal models of chronic osteomyelitis and different genes expression of NFATC1 and MAP3K7  5a. Observation diagram of the
outer tube of the tibial platform of animals in the control group 5b. Micro CT three-dimensional reconstruction diagram of the tibia of animals in thecon-
trol group  Se. Observation diagram of the outer tube of the tibial platform of animals in the model group  5d. Micro CT three-dimensional reconstruction
diagram of the tibia of animals in the model group 5e. Immunohistochemistry results of NFATC1 and MAP3K7 in the animal model of chronic os-
teomyelitis(HEx100)  5f. Relative positive expressions of NFATC1 and MAP3K7, * P<0.01, * * P<0.001 Compared with the control groups
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