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Development of three-dimensional tissue culture technique from Induced Pluripotent Stem Cells (iPSCs) as a model to

study normal human bone development and pathomechanism of bone diseases
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Abstract

Tissue engineering is the alternative approach for creating in vitro models that hold promise for mimicking human
tissues and reducing of the employment of animals in medical research. The use of animal models often shows limits in
recapitulation of human conditions due to differences between human and animal physiology, molecular mechanisms,
pathomechanism, and pharmacokinetic responses. The objective of this study was to investigate gene expression profiles
of iPSC-derived mesenchymal stromal cells (iMSCs) from Osteogenetic Imperfecta patients during osteogenic differentiation.
Osteogenic differentiation of iIMSCs was performed for 4 weeks in 2 different culture systems, which are 2-dimensional (2D)
culture in well-plates and 3-dimensional (3D) culture in porous scaffolds. Real-time PCR results showed higher expression
of RUNX2, SP7 and COL7A7 in 3D culture system compared to 2D culture system, indicating an influence of scaffold’s
microenvironment on osteogenic differentiation of IMSCs. We demonstrated the use of tissue engineering to create 3D in
vitro models and its potential use in discovery of Osteogenetic Imperfecta biomarkers that do not express in 2D culture
system. Taken together, in vitro tissue models and gene expression profiling can provide valuable information of

pathomechanism and candidate molecular targets to design a specific treatment plan of Ol patients.
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