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Mesenchymal Stem Cells
  for Cell Therapy

Tissue Replacement:
Osteoblasts
Adipocytes
Chondrocytes

Bone marrow,
adipose tissue,
peripheral blood

Mesenchymal
Stem Cells
(MSCs)

lmmunomodulation:

Activation or
suppression of
Macrophages, NK
cells, B cells, T cells

• Currently 86 registered MSC therapy clinical trials
in the US (clinicaltrials.gov)

Goal: Engineer a MSC based therapy as an alternative to
antibiotics to fight bacterial infection
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Understanding and Engineering
MSC therapy

+ immune effectors, bacterial PAMPs

+CRISPRa, CRISPRi system,
Modulate key immune pathways

Mesenchymal
Stem Cells

f

dCas9 MCP-p65-HSF1

Cas9 SAM
System1

VP64

"Primed"/Therapeutic MSCs

Antibacterial
Therapy

LPS

❑ +

3T3 B6 MSC None

Reprogrammed Mesenchymal Stem
Cell (MSC)-like cells

1: Konermann S, Brigham MD, Trevino AE, et al. Genome-scale transcriptional activation by an engineered
CRISPR-Cas9 complex. Nature. 2014;517(7536):583-8.

Dermal Fibroblasts
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Future Research Interests
• Omics/ big data approach to studying and

designing cell systems

• Stem cell heterogeneity, single cell technology

• Engineered cell microenvironments

• Cell and gene therapy development
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RNA-seq of MSCs and Fibroblasts
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RNA-seq TLR pathway analysis reveals fundamental
differences between MSCs from different sources

I TOLL-LIKE RECEPTOR SIGNALING PATHWAY
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Effect of LPS Priming on MSC
Antimicrobial Activity
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Effect of 3D Culture on
Antimicrobial Activity of MSCs
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Efficacy of Fibroblast Reprogramming on
Bacterial Killing
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TLR agonist screen for MSC
priming
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