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Promoted Role of Calcium Voltage-Gated Channel Auxiliary Subunit Beta 3
in the Osteogenic Differentiation of Mouse Adipose-Derived Stem Cells

Fu Xi, Wang Feng*
(Department of Genetics, School of Basic Medicine, Tianjin Medical University, Tianjin 300070, China)

Abstract  Mesenchymal stem cells(MSCs) play an important role in the treatment of bone-related diseases,
but their mechanisms in osteogenic differentiation have not been fully elucidated. Here, Gene expression profiles
related to vehicle-treated cells were assessed by microarray analysis. 22 genes were screened out based on their ex-
pression profiles, which were up-regulated in osteogenic differentiation, down-regulated in adipogenic differentia-

tion and under tightly control of HDACi treatment. Interestingly, 6 genes (including Cacnb3, Lpcat2, QOpct, etc.) of
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these 22 genes are associated with calcium regulation, suggesting that calcium ions may play an important role in
MSCs differentiation. In subsequent experiments, we observed that Cacnb3 and Lpcat2 were up-regulated during
the osteogenic differentiation of several types of cells, including mouse adipose mesenchymal stem cells (ADSCs),
human mesenchymal stem cells (hBMSCs) and MC3T3-E1 pre-osteoblasts. It is suggested that Cacnb3 and Lpcat?
might play an important role in the osteogenic differentiation of ADSCs and may promote osteogenic differentiation
of ADSCs in vitro. In addition, we found that the intracellular calcium ion concentration was significantly lower
than that of the control group after knocking down Cacnb3 with calcium ion fluorescence probe, and the expres-
sion of osteogenic related genes (ALP, Runx2) was significantly down-regulated, which indicated that Cacnb3 may

affect the osteogenic differentiation of cells by the change of Ca*" concentration. This study laid the foundation for

further exploring the mechanism of osteogenic differentiation of mesenchymal stem cells.
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Table 1 The sequences of primers used in experiments

Pt B A ElkvlE 2]l FEK B (bp) K 9=

Gene Primer sequence Product (bp) Genebank accession
GAPDH Forward 5'-GGT TGT CTC CTG CGA CTT CA-3' 183 NM_008084
(mouse)  Reverse 5'-TGG TCC AGG GTT TCT TAC TCC-3'

Cacnb3 Forward 5'-GGT TCA GCC GAC TCC TAC AC-3' 132 NM_007581.3
(mouse)  Reverse 5'-AGG TTT GTG CTT GGC TCT TTC-3'

Lpcat2 Forward 5'-CCC TTC GTC CAG CAG ACT AC-3’ 109 NM_173014.2
(mouse)  Reverse 5'-GCA GCAAAATTATTC CAA CCA GT-3'

Runx2 Forward 5'-GCA GCA GCA GCA GCA GGA G -3’ 182 NM_001146038.2
(mouse)  Reverse 5'-GCA CGG AGC ACA GGA AGT TGG-3'

ALP Forward 5'-CAC GGC GTC CAT GAG CAG AAC-3' 83 NM_007431.3
(mouse)  Reverse 5'-CAG GCA CAG TGG TCAAGG TTG G-3'

Collal Forward 5'-GAC AGG CGA ACA AGG TGA CAG AG-3' 86 NM 007742.4
(mouse)  Reverse 5'-CAG GAG AAC CAG GAG AAC CAG GAG-3'

GAPDH Forward 5'-CAG GAG GCATTG CTG ATG AT-3' 138 NM _002046.7
(human)  Reverse 5'-GAA GGC TGG GGC TCATTT-3'

Runx2 Forward 5'-AAC AGC AGC AGC AGC AGC AG-3' 183 NM_001024630.4
(human)  Reverse 5'-GCA CCG AGC ACA GGA AGT TGG -3'

Cacnb3 Forward 5'-ATC TCC ATC ACC CGA GTC AC-3' 184 NM _000725.4
(human)  Reverse 5'-TGT CAG CGT CCA ACA CTA CT-3'

Lpcat2 Forward 5'-GGC AGC ATT GAC TTC CGA GAG-3' 300 NM_017839.5
(human)  Reverse 5'-CGT CTG GAG GTC TAG GTA TGT TGT-3'
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Table 2 Genes differentially regulated by all three HDIs

B VSR FR(ZERER
Induced (fold change)

Gene description TSA MS-275 VPA
Calcium voltage-gated channel auxiliary subunit beta 3 1.591 1.521 1.243
CD248 antigen, endosialin 1.712 1.460 1.246
Glutaminyl-peptide cyclotransferase (glutaminyl cyclase) 5.082 2.381 2.355
Lysophosphatidylcholine acyltransferase 2 2.577 1.203 1.273
Nidogen 2 2.149 1.477 1.313
Notch3 2.627 1.635 1.797
Thrombomodulin 1.508 1.439 1.277
Cysteine rich hydrophobic domain 1 1.326 1.359 1.488
Dimethylarginine dimethylaminohydrolase 2 1.559 1.230 1.440
Embigin 1.641 1.813 1.208
G protein subunit beta 4 1.508 1.363 1.608
Hexosaminidase Subunit Beta 2.815 1.341 1.362
Leucine rich repeat containing 15 1.976 1.581 1.797
Membrane spanning 4-domains A4A 1.520 2.235 1.681
Nicotinamide nucleotide adenylyltransferase 2 1.484 1.592 1.712
Netrin 4 1.383 1.611 1.352
Phosphatidylinositol glycan anchor biosynthesis class F 1.499 1.331 1.292
Plasminogen activator, tissue type 1.676 1.523 1.278
RAB3A interacting protein like 1 1.777 1.259 1.327
Ribonuclease, RNase a family 4 1.352 1.332 1.759
Solute carrier family 1 member 6 2.531 1.590 1.434
Trans-golgi network vesicle protein 23 homolog A 1.614 1.243 1.314

All genes were present at a FDR of 0.05 (95% confidence) relative to the vehicle control.

AR T30 R, A 5L A I FDRAEN0.05(95% B 45 ).
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Fig.1 Flow analysis of surface markers of mouse adipose mesenchymal stem cells (ADSCs)
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A: alizarin red staining of ADSCs in the control group and the induction group after 14 and 21 days of osteogenic induction in mice; B: ALP staining

of ADSCs in the control group and the induction group after 14 days of osteogenic induction in mice; C: ADSCs were cultured in osteogenic induction

medium and normal proliferation medium for 7 days to detect osteogenic genes and calcium ion genes. **P<0.01, ***P<0.001.
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Fig.2 Osteogenic induction of adipose mesenchymal stem cells in C57BL/6J mice
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Fig.3 Osteogenic induction of preosteoblasts 3T3-E1 in mice
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Fig.4 Osteogenic induction of human bone marrow mesenchymal stem cells
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