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“DISTRIBUTED STEM CELLS”
DSCs

(Sherley, 2008,
Breast Disease 29, 37-46)

For Distributed Potency

Asymmetric Self-Renewal
In vivo and In vitro
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The Pervasive Stem Cell Definition:;

Self-renewal or Differentiation
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An Inadequate Definition For Distributed Stem Cells
The Pervasive Stem Cell Definition:

Self-renewal or Differentiation
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A Gnomonic for Distributed Stem Cells:

Self-renewal AND Differentiation,
continuously and simultaneously
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Tissue Cell Turnover
The mark of distributed
stem cells (DSCs):
Asymmetric Self-Renewal
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A CENTRAL QUESTION:

What Is the cell kinetics form of
asymmetric self-renewal?




Mathematical Identity, but
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Biological Distinctions
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Stochastic
1. Extinction probability
2. Mutation accrual
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No DSC differentiation
Individual asymmetric division
Mutation avoidance?

Unique cellular programs!
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Developmental Asymmetric Divisions Are Not
Equivalent to Asymmetric Self-Renewal Divisions
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Asymmetric Division Asymmetric Self-Renewal
o Sisters unegual o Sisters unegual
» Both sisters differ » One sister equal

from parent to parent

* Limited » Continuous over lifespan
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Biological Distinctions
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No DSC differentiation
Individual asymmetric division
Mutation avoidance?

Unique cellular programs!
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Asymmetric Self-Renewal Associated (ASRA)
Genes: Highly Specific Biomarkers for DSCs
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[Noh et al. 2011, PLoS ONE] [Taghizadeh et al., 2010, PLoS ONE] ®
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Proposed Stem Cells for Tissue Replacement

Stem Cell

“Adult” Stem Cells (DSCs)
Embryonic Stem Cells (ESCs)
Induced Pluripotent Stem Cells (IPSCs)
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Mathematical Features of Cell Production with Differentiation
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Proposed Stem Cells for Tissue Replacement

Stem Cell

“Adult” Stem Cells (DSCs)
Embryonic Stem Cells (ESCs)
Induced Pluripotent Stem Cells (IPSCs)
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Tissue Therapy with ESCs and IPSCs?

Damaged or Diseased
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Tissue Therapy with ESCs and IPSCs
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Tissue

Damaged or Diseased
Tissue

Short-lived
RepaW””
L JL | 1L

hESCs and IPSCs

- ethical issues (hESCSs)
- epigenetic defects

- genetic defects
o

o9® “Develop
In Vitro”

Lo0hD

Purification
- ESCsS!
- IPSCs!

Q%% - other differentiated cells
®— O

Differentiated Cells (Immature) @

L L] L]
[ ]

3

(Tumors!)

ASCTC



Tissue Therapy with Distributed Stem Cells
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An DSC Bottleneck for Tissue Therapy
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Embryonic development

Distributed Stem Cell
Asymmetric Self-Renewal
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Distributed Stem Cell
Asymmetric Self-Renewal
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Pare & Sherley, 2011, J. Biomed. Biotech.
New Patent: USPTO No. 8,759,098, June 24, 2014
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