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ICAMI1 promotes osteosarcoma cell growth and invasion through the PI3K/Akt signaling pathway

GENG Yannan, SHAO Rui, ZHANG Lilong, XU Tiantong

(Department of the Sixth Spinal Surgery, Tianjin Union Medical Center, The First Affiliated Hospital of Nankai University, Tianjin
300121, China)

Abstract Objective: To investigate the regulatory effect and mechanism of microenvironment-associated protein intercellular adhe—
sion molecule—1 (ICAM1) on cell growth and invasion in osteosarcoma via the phosphatidylinositol 3—kinase (PI3K )/protein kinase B
(Akt) signaling pathway. Methods: The GEO dataset GSE126209 was utilized to analyze GO functional annotation and key protein
analysis of differentially expressed genes between osteosarcoma and adjacent tissues. ICAM1 expression differences was compared by
real time PCR and Western blotting in normal osteoblasts versus different osteosarcoma cell lines, and U20S cells with the higher
ICAMI1 expression were selected for further investigation. In U20S cell lines, MTT assays, Transwell and collagen contraction exper—
iments were conducted to evaluate phenotypic differences in osteosarcoma cell growth and invasion between si—NC control and var—
ious si—ICAM1 transfection groups. Furthermore, KEGG signal pathway enrichment analysis of differentially expressed genes in GEO
data, Western blotting analyses, MTT, Transwell and collagen contraction assays were employed to explore the impact of ICAM1 on
the PI3K/Akt signaling pathway. Results: GO annotation of GEO data indicated significant enrichment of extracellular matrix—related
pathways in osteosarcoma tissues. ICAM1 maybe a key protein among them. ICAM1 was significantly upregulated in osteosarcoma cell
lines (F=76.15,P<0.001). Meanwhile, knockdown of ICAM1 suppressed osteosarcoma cell growth( F=61.59, P<0.001 ), migration
(F=55.21, P<0.001), and collagen contraction (F=83.61, P<0.005). Meanwhile, KEGG pathway enrichment analysis of GEO data
and Western blotting confirmed that the PI3K/Akt signaling pathway was abnormally activated in osteosarcoma. In osteosarcoma cells
treated with the PI3K inhibitor Wortmannin, the inhibitory effect of ICAM1 knockdown on osteosarcoma cell growth(z=0.36, P=
0.74), migration (¢=2.31, P=0.08), and collagen contraction (1=0.19, P=0.86) were blocked. Conclusion: In osteosarcoma tis—
sue, extracellular matrix related functions and signaling pathways are significantly enriched, with ICAM1 potentially involved. I-
CAMI promotes osteosarcoma cell growth and invasion via the PI3K/Akt signaling pathway.
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Fig.5 The effects of ICAM1 knockdown combined with PI3K inhibitor Wortmannin on osteosarcoma cell growth and invasion
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