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Development of treatment strategies for intervertebral disc degeneration by

modulating mTOR signaling
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This studg aimed to clarify effectiveness of biological therapies for
intervertebral disc degeneration by modulating mTOR signaling. In our study, RNA interference
technique revealed that suppression of the mTOR complex 1 (mTORC1l) had protective effects against
disc cellular apoptosis, senescence, and extracellular matrix degradation. Furthermore,
administration of mTORC1 inhibitors to find potential clinical applications showed similar
beneficial effects on disc cells through Akt induction. Then, specific autophagy inhibition by RNA
interference clearly presented anti-apoptotic and anti-senescent effects of autophagy. Based on
these findings, biological modulation of mTOR signaling and autophagy is a potential therapeutic

strategy for degenerative disc disease.
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10 Intervertebral disc
nucleus pulposus has intensive

involvement of autophagy compared to other
musculoskeletal tissues and its
degeneration 1is linked with decreased
autophagy. The 43rd Annual Meeting,
International Society for the Study of the
Lumbar Spine (Spineweek 2016), May 16-20,
2016, Singapore (Singapore)

8 Selective
interference of mTOR signaling 1is
protective against human disc cellular
apoptosis, senescence, and extracellular
matrix degradation with  autophagy
induction. The 43rd Annual Meeting,
International Society for the Study of the
Lumbar Spine (Spineweek 2016), May 16-20,
2016, Singapore (Singapore)
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8 Inhibition
of autophagy through ATG5 knock down
induces apoptosis and senescence in human
intervertebral disc cells. The 8th Annual
Meeting, Cervical Spine Research Society
Asia Pacific Section, March 9-11, 2017,
Kobe (Japan)

8 Temsirolimus
is a candidate of the optimal mTOR
inhibitor for protecting human
intervertebral disc nucleus pulposus
cells. The 8th Annual Meeting, Cervical
Spine Research Society Asia Pacific
Section, March 9-11, 2017, Kobe (Japan)

9 Involvement and roles
of autophagy in maintaining notochordal
cell homeostasis of the intervertebral
disc nucleus pulposus. The 63rd Annual
Meeting, Orthopaedic Research Society,
March 19-22, 2017, San Diego (CA, USA)

8 Selective
mTORC1 inhibition through RNA
interference for Raptor 1is protective
against human disc cellular apoptosis,

senescence, and extracellular matrix
degradation with Akt and autophagy
induction. The 63rd Annual Meeting,

Orthopaedic Research Society, March 19-22,
2017, San Diego (CA, USA)

8 Autophagy
contributes to cell survival,
anti-apoptosis, anti-senescence  and
extracellular matrix homeostasis in human
disc nucleus pulposus cells. The 63rd
Annual Meeting, Orthopaedic Research
Society, March 19-22, 2017, San Diego (CA,
USA)

8 Temsirolimus
is a candidate of the optimal mTOR
inhibitor in human intervertebral disc
nucleus pulposus cells. The 63rd Annual
Meeting, Orthopaedic Research Society,
March 19-22, 2017, San Diego (CA, USA)
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11 Involvement of

autophagy in intervertebral disc
degeneration and its possible
contribution to the maintenance of
notochordal cell homeostasis. The 44th
Annual Meeting, International Society for
the Study of the Lumbar Spine, May 29-June
2, 2017, Athens (Greece)

8 Inhibition
of autophagy through ATG5 knock down
induces apoptosis and senescence in human
intervertebral disc cells. The 44th Annual
Meeting, International Society for the
Study of the Lumbar Spine, May 29-June 2,
2017, Athens (Greece)
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10 Involvement of
autophagy in intervertebral disc
degeneration and its contribution to cell
survival with the maintenance of
notochordal phenotype. The 45th Annual
Meeting, Cervical Spine Research Society,
November 30-December 2, 2017, Hollywood
(FL, USA)

@ 9 Involvement of
autophagy in intervertebral disc
degeneration and its contribution to cell
homeostasis with the maintenance of
notochordal phenotype. The 64th Annual
Meeting, Orthopaedic Research Society,
March 10-13, 2018, New Orleans (LA, USA)

7 Temsirolimus
is a candidate of the optimal mTOR
inhibitor to protect human disc cells
through AKT rather than autophagy
induction. The 64th Annual Meeting,
Orthopaedic Research Society, March 10-13,
2018, New Orleans (LA, USA)
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