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Intervertebral disc regeneration and transcriptional control of nucleus pulpous
progenitor cells by in silico pharmacogenesis and iPS technology
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Low back pain is considered the major cause of disability worldwide and is
linked to a significant socio-economic burden on health care and social security systems.
Intervertebral disc disorder is a major cause of low back pain, and a method for artificially
deriving intervertebral disc cells has not yet been established. A method for artificially deriving
intervertebral disc cells has not been established yet. We set out to search for a method to
directly reprogram the intervertebral disc into nucleus pulposus cells. Therefore, we first
attempted a comprehensive screening approach to identify transcription factors essential and highly
related to the nucleus pulposus cell phenotype. We applied microarray, iPSC interference assay,
SiRNA assay, gene upregulation assay, and direct cell reprogramming. Combination of 3 strong
transcription factors that induces prominent expression of nucleus pulposus cell markers were

identified and patented.
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