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There is no one MSC

Single-cell RNA sequencing deconvolutes the in vivo heterogeneity of

human bone marrow-derived mesenchymal stem cells

Zun Wang, Xiaohua Li, Junxiao Yang, Yun Gong, Huixi Zhang,

Jonathan Greenbaum, Liang Cheng, Yihe Hu, Jie Xie, Xucheng
Si-Yuan Tang, Hui Shen, Hong-Mei Xiao, Hong-Wen Deng

doi: https://doi.org/10.1101/2020.04.06.027904
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Clinical Application of “MSCs”

The FDA is going after stem cell clinics that peddie

unproven treatments

The clinics claim they can treat serious diseases with stem cells from fat. The l m
FDA doesn't buy it.

ByMax Levy | Updated Jan13,2019, 9:17am EST

ety of Bone and Joint Surgery

Bone Joint J. 2020 Feb; 102-B(2): 148—154. PMCID: PMC7002842
Published online 2020 Feb 1. doi: 10.1302/0301-620X.102B2.BJJ-2019-1104.R1 PMID: 32009438

Rogue stem cell clinics
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Stem Cells and Age — Are These Effective When we Need Them?

Young MSC
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Aging and Senescence
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Aging and Senescence: Impact on Orthobiologics

kxpmph e ! o awyy Basage el Foaparep
S iGaroemed & B Fo Bl S D00 Vol O, e O, B

il LR : .
w;ﬂ ERONTOLOGICAL avesece acosns pessassem st 1 50

a |
OCIETY OF AMERICA®

Aging

Trauma

Decreased Autophagy

Briaf Repon

Transplanted Senescent Cells Induce an Osteoarthritis-Like
Condition in Mice
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Senolytics to Optimize Orthobiologics
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How do MSCs Impart a Regenerative Function?

2TA TSN nature medicine
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How do MSCs Impart a Regenerative Function?
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Exosomes—the enigmatic regulators of bone homeostasis

Minhao Gao'~, Weiyang Gao®, J. M. Papadimitriou', Changging Zhang®, Junjie Gao'** and Minghao Zheng'?
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Exosomes from mesenchymal stem/stromal
cells: a new therapeutic paradigm

Kan Yin? Shihua Wang'" and Robert Chunhua Zhao'"
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Exercise Maintains Stem Cell Health & Regeneration

a

Acute SC Response
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Exercise
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Mechanical Stimulus Improves Exosome Productlon

Low Impact vs. High Impact Interval Regimen
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Mechanical Stimulus Enhances Effect on Proliferation
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Mechanical Stimulus Enhances Effect on Myogenesis
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(A)

Problem with exosomes:
We don’t know what is in them (yet!
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Exosomes — Next Generation of Cell Therapy?

» Exercise improves exosome output from muscle cells
» Exercise stimulates proliferation of recipient cells
» Exercise enhances repair/regeneration

» Exosomes have relatively long storage capacity
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