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TRPM?7 Affects Proliferation and Apoptosis of Human Cerebral Vascular
Adventitial Fibroblasts via PI3K/AKT Pathway
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('Department of Neurology, the Second Affiliated Hospital of Fujian Medical University, Quanzhou 570228, China;
*Department of Psychiatry, Quanzhou Third Hospital, Quanzhou 570228, China)

Abstract  The abnormal proliferation of HBVAFs (human cerebral vascular adventitial fibroblasts) contrib-
utes to the development of vascular proliferative diseases. This study aimed to investigate whether TRPM?7 (transient
receptor potential melastatin 7) could affect the proliferation and apoptosis of HBVAFs through PI3K/AKT signal-
ing pathway. The cultured HBVAFs were randomly divided into the following groups: parental (normal cultured
HBVAFs), si-NC, si-TRPM7, si-NC+IGF-1 (an activator of PI3K/AKT pathway), si-TRPM7+IGF-1. qRT-PCR
was used for determining TRPM7 mRNA expression. The cell proliferation was detected by CCK-8. Flow cytom-
etry was performed to assess cell cycle and apoptosis. The levels of target proteins were evaluated by Western blot.

The results showed that si-TRPM?7 transfection significantly reduced the mRNA and protein expression of TRPM7
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in HBVAFs (P<0.001). Compared with si-NC group, si-TRPM?7 transfection reduced cell viability (£<0.001), in-
creased percentage in Go-G; phase (P<0.001), decreased percentage in S phase (P<0.001), enhanced protein levels
of CCND1, CDK2, CDK4 (P<0.001), raised apoptotic rate (P<0.001), reduced protein levels of Bcl-2, p-PI3K, and
p-AKT (P<0.001), and elevated protein levels of Bax, cleaved caspase-3 and Cytochrome ¢ (P<0.001). However,
these si-TRPM7-mediated changes could be effectively reversed by IGF-1 treatment (P<0.001). These findings in-

dicated that interference of TRPM7 could inhibit the proliferation and induce apoptosis of HBVAFs via inactivation

of PI3K/AKT signaling pathway, which provided theoretical basis for TRPM7 serving as a potential therapeutic

target for vascular proliferative disease.
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A: qQRT-PCREZLGAG M TRPM7HImRNA 1L /K5 B: R Western blot/E K I TRPM7 I8 F K IA /KT C: TRPM7 8 HAHXT R IA &€ &5 #7; D:
RHICCK-8SE 3K I HBVAFsAH A SE 5L . *P<0.05, *##P<0.001, 55si-NCALLLAEL .
A: qRT-PCR for evaluating the mRNA expression of TRPM?7; B: Western blot was performed to detect the protein level of TRPM7; C: the relative protein
expression of TRPM7 was quantified; D: the proliferation of HBVAFs was detected by CCK-8. *P<0.05, ***P<0.001 compared with the si-NC group.
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Fig.1 Effect of TRPM?7 interference on the proliferation of HBVAFs
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A: cell cycle progression was assessed by flow cytometry; B: the percentage of cells in Go-Gy, S, and G,-M phases; C: the expression of cell cycle-related pro-
teins was detected by Western blot; D: the relative cell cycle-related protein expression was quantified. ***P<0.001 compared with the si-NC group.
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Fig.2 Effect of TRPM?7 interference on cell cycle progression of HBVAFs
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A: apoptosis of cells in each group was determined by flow cytometry; B: the percentage of apoptotic cells was shown; C: the expression of apoptosis-
related proteins was measured by Western blot; D,E: the relative protein expression was quantified; F: qRT-PCR for assessing the mRNA expression of

apoptosis-related proteins. ***P<0.001 compared with the si-NC group.
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Fig.3 Effect of TRPM7 interference on apoptosis of HBVAFs
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A: the expression of PI3K/AKT pathway proteins was detected by Western blot. B: the relative protein expression of PI3K/AKT pathway was quanti-
fied. ¥***P<0.001 compared with the si-NC group.
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Fig.4 Effect of TRPM7 interference on the activation of PI3K/AKT pathway
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A: CCK-8 was used to determine the proliferation of cells from different groups; B: apoptosis of HBVAFs was evaluated by flow cytometry; C: the per-
centage of apoptotic HBVAFs was calculated; D: Western blot for assessing the protein expression of apoptosis-related proteins; E: the relative protein
expression was quantified; F: Western blot for determining the PI3K/AKT pathway protein expression; G: the relative protein expression of PI3K/AKT
pathway was quantified. *P<0.05, **P<0.01, ***P<0.001 compared with the si-NC or si-TRPM7 group.
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Fig.5 TRPM?7 interference affects the proliferation and apophasis of HBVAFs via PI3K/AKT pathway
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