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Zinc finger protein-36 deficiency inhibits osteogenic differentiation of mouse bone
marrow-derived mesenchymal stem cells and preosteoblasts by activating the ERK/

MAPK pathway
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Abstract: Objective To explore the role of zinc finger protein 36 (ZFP36) in regulating osteogenic differentiation of bone
marrow-derived mesenchymal stem cells (BMSCs) and preosteoblasts. Methods ZFP36 expression was observed in primary
mouse BMSCs and mouse preosteoblasts (MC3T3-E1 cells) during induced osteogenic differentiation. Zfp36-deficient cell
models were constructed in the two cells using RNA interference technique and the changes in differentiation capacities of the
transfected cells into osteoblasts were observed. Transcriptome sequencing was used to investigate the potential mechanisms
of ZFP36 for regulating osteoblast differentiation of the two cells. U0126, a ERK/MAPK signal suppressor, was used to verify
the regulatory mechanism of Zfp36 in osteogenic differentiation of Zfp36-deficient cells. Results During the 14-day induction
of osteogenic differentiation, both mouse BMSCs and MC3T3-E1 cells exhibited increased expression of ZFP36, and its mRNA
expression reached the peak level on Day 7 (P<0.0001). The Zfp36-deficient cell models showed reduced intensity of alkaline
phosphatase (ALP) staining and alizarin red staining with significantly lowered expressions of the osteogenic marker genes
including Alpl, Sp7, Bglap and Ibsp (P<0.01). Transcriptome sequencing verified the reduction of bone mineralization-related
gene expressions in Zfp36-deficient cells and indicated the involvement of ERK signaling in the potential regulatory
mechanism of Zfp36. Immunoblotting showed that pERK protein expression increased significantly in Zfp36-deficient cells
compared with the control cells. In Zfp36-deficient
MC3T3-E1 cells, inhibition of activated ERK/MAPK
signaling with U0126 resulted in obviously enhanced
Yofm HEA:2024-01-24 ALP staining and significantly increased expressions
ESTE . [H5 ARREH4:(82370886,31771051) of osteoblast differentiation markers Runx2 and Bglap
(P<0.05). Conclusions ZFP36 is involved in the
regulation of osteoblast differentiation of mouse
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Fig.1 MC3T3-El cells and primary mouse BMSCs show increased expressions of Zfp36 during induction of osteogenic
differentiation. A, B: ALP staining of MC3T3-E1 cells on Day 7 of induction. C, D: Expressions of Alpl, Bglap, Ibsp, and Zfp36
mRNA in MC3T3-E1 cells at different time points during induction. E: Expressions of ZFP36 protein in MC3T3-E1 cells at
different time points during induction. E, G: Expressions of Alpl, Runx2, Collal, Bglap, Ibsp, and ZFP36 family genes in MC3T3-E1
cells on Day 7 of osteogenic induction and in control cells. H, I: ALP staining (on Day 7) and ARS staining (on Day 14) of mouse
BMSCs during osteogenic induction. J, K: Expressions of Alpl, Runx2, Sp7, Bglap, and ZFP36 family genes in mouse BMSCs on
Day 6 of osteogenic induction and in cells without induction. *P<0.05, ** P<0.01, ***P<0.001, ****P<0.0001 vs NC.
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Fig.2 Zfp36 deficiency suppresses osteogenesis in MC3T3-E1 cells and mouse BMSCs. A, B: ALP staining (A) and the expressions
of Zfp36, Alpl, Sp7, Bglap, and Ibsp (B) in Zfp36-deficient and control MC3T3-E1 cells on Day 7 of osteogenic induction. C, D: ARS
staining (C) and expressions of Zfp36, Alpl, Sp7, Bglap, and Ibsp (D) in Zfp36-deficient and control MC3T3-E1 cells on Day 14. E, F:
ALP staining (E) and expressions of Zfp36, Runx2, Sp7, Bglap, and Ibsp (F) in Zfp36-deficient and control BMSCs on Day 7 during
osteogenic induction. G, H: ARS staining (G) and expressions of Zfp36, Runx2, Alpl, Sp7, Bglap, and Ibsp (H) in Zfp36-deficient and
control BMSCs on Day 14. I, J: Comparison of expressions of Osterix (OSX) (I) and RUNX2 (J) in Zfp36- deficient and control
MC3T3-E1 cells on Day 14. *P<0.05, **P<0.01 ,*** P<0.001, **** P<0.0001 vs NC.
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