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Introduction: 

Bone disease is a most common and life-threathen complication in  patients with 

multiple myeloma(MM) in China[1]. Osteoclast(OC) activation in MM is well studied, 

there’re some new achievement in the area of osteoblast(OB) impairment. It is 

reports that proteasome inhibitor bortizomib(Bzb) can induce the differentiation of 

mesenchymal stem cells(MSCs) into OB, resulting in new bone formation[2]. 

Moreover, Bzb may nduce OB differentiation via wnt-independent activation of beta-

catenin/TCF pathway[3]. 

 

Objective: 

The study was aimed to investigate the role of FHL2 , a tissue-specific co-regulator 

which can interact with beta-catenin, in Bzb induced OB differentiation of MM-MSCs. 

 

Results: 

 

1. FHL2 is upregulated during Bzb-induced osteoblast differentiation of 

MM-MSCs：Western blot analysis showed that FHL2 expression was increased 24 

hours after the Bzb treatment in a dose-dependent manner until that the 

concentration of Bzb reached 10 nM；Quantitative RT-PCR analysis showed that Bzb 

increased FHL2 mRNA levels as well as the expression of main osteoblast markers 

Runx2, ALP, and Col1A1 after seven days of treatment. 

 

2. Silencing of FHL2 inhibits Bzb-induced osteoblast differentiation of 

MM-MSCs: Silencing of FHL2 expression decreased the expression of FHL2 at both 

mRNA and protein levels; In comparison with the scramble shRNA control (shSCR), 

the FHL2 shRNA decreased the expression levels of osteoblast marker genes Runx2 

and Col1A1; In addition to this effect, the abolished osteogenic capacity of MM-

MSCs by FHL2 silencing was further revealed by Alizarin red staining of the 

mineralization. 
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3. FHL2 enhances the nuclear translocation of β-catenin during Bzb-

induced osteoblast differentiation of MM-MSCs: Expression of Cyclin D1 

showed no major difference, but the expression of p53 was enhanced by Bzb 

treatment, which is consistent with the increased expression of FHL2. Moreover, the 

protein level of p21 was upregulated after the double-thymidine block. The results 

from Western blot showed no significant changes in expression level of β-catenin 

after Bzb treatment, immunocytochemistry. The results showed that silencing of 

FHL2 impaired the effect of Bzb-induced nuclear translocation of β-catenin in MM-

MSCs, the localization of β-catenin was restricted to the perinuclear region in 

shFHL2 cells after Bzb treatment. 

 

Taken together, FHL2 plays an essential role in the Bzb-induced osteogenic 

differentiation of MM-MSCs and promotes the osteogenesis. Targeting the MSCs is a 

considerable way to improve patients’ bone formation.  
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