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Transforming Growth Factor beta-Activated Kinase 1 Regulates Mesenchymal Stem
Cell Proliferation Through Stabilization of Yapl/Taz Proteins
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BMMSCs are multipotent stem cells capable of differentiation into a variety
of cell types, proliferation, and production of clinically useful secretory factors. These
advantages make BMMSCs highly useful for cell transplantation therapy. However, the molecular
network underlying BMMSC proliferation remains poorly understood. Here, we showed that Takl is a
critical molecule that regulates the activation of cell cycling and that Takl inhibition leads to
quiescence in BMMSCs both in vivo and in vitro.Takl was phosphorylated by growth factor
stimulations, allowing it to bind and stabilize Yapl/Taz, which could then be localized to the
nucleus. We also demonstrated that the quiescence induction by inhibiting Takl increased oxidized
stress tolerance and improved BMMSC engraftment in intrabone marrow cell transplantation models.
This study reveals a novel pathway controlling BMMSC proliferation and suggests a useful method to
improve the therapeutic effect of BMMSC transplantation.
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Uniprot Ac Protein name Gene name | Molecular Weight | Identified Peptide Count | Protein Group Score
Q62073 |Mitogen-activated protein kinase kinase kinase 7 Map3k7 64 kDa 9 0.999984327
Q8CF89 |TGF-beta-activated kinase 1 and MAP3K7-binding protein 1 Tab1 55 kDa 1 0.999811275
Q99K90 |TGF-beta-activated kinase 1 and MAP3K7-binding protein 2 Tab2 76 kDa 12 0.999956191
Q64729 | TGF-beta receptor type-1 Tgfbr1 56 kDa 2 0.99744756
088393 |TGF-beta receptor type-3 Tafbr3 94 kDa 1 0.9862289
P46938 |Transcriptional coactivator YAP1 Yap1 52 kDa 5 0.999598096
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