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Tissue plasminogen activator (tPA) is an enzyme used for the treatment of
stroke patients. Mesenchymal stem cells can expand stem cells in various tissues, including the
tumor bed. We show that tPA can expand mesenchymal stem cells within the bone marrow and the tumor
cell bed. We propose that controlling tPA levels can regulate hematopoietic stem cell expansion and
tumor cell growth.
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Mesenchymal stromal cells (MSCs) constitute a crucial subset of BM stromal cells. They
are plasticcadherent multipotent cells, characterized by their ability to give rise to
colony-forming unit-fibroblasts (CFU-Fs) and to differentiate into osteogenic, adipogenic,
and chondrogenic lineages. Aside from the BM, MSCs exist in various connective tissues
such as fat, muscle, skin, and placenta. They make up 0.001% to 0.01% of human adult BM
cells and can be localized in perivascular spaces. Plasmin is generated by cleavage of the
proenzyme plasminogen (Plg) by urokinase-type plasminogen activator (uPA) or
tissue-type plasminogen activator (tPA). Activation of plasmin or MMPs cannot only
accelerate local ECM degradation but can also lead to the activation/inactivation of
chemo-/cytokines, receptors, and other proteases.

2. WHEOHK
The purpose of the study was to examine the potential of fibrinolytic factors like tPA for the
expansion of mesenchymal stem cells

3. WDk

We examined the effect of tPA on the expansion of mesenchymal stem cells using mice.
Recombinant tPA was given to wildtype mice to show its effects on MSC expansion. In
addition, mice deficient in tPA or its downstream target plasminogen (Plg) were used to
demonstrate how lack of these fibrinolytic factors affects the mesenchymal stem cell
content in vivo. In vitro co-culture systems were implemented to demonstrate the
mechanism of mesenchymal stem cell expansion.

4. WRIERCR

Here, we observed that by activating plasminogen and matrix metalloproteinase-9, tPA
expands murine bone marrow—derived CD45-"TER119-Sca-1*PDGFRa* mesenchymal
stromal cells (PaS-MSCs) in vivo through a crosstalk between PaS-MSCs and endothelial
cells. We show that deletion of the endogenous inhibitor of tPA, PAI-1 enahnces MSC
expansion within the BM. Mechanistically, tPA induces the release of Kit ligand from
PaS-MSCs, which activates c-Kit* endothelial cells to secrete MSC growth factors:
platelet-derived growth factor-BB (PDGF-BB) and fibroblast growth factor 2 (FGF2). In
synergy, FGF2 and PDGF-BB upregulate PDGFRa expression in PaS-MSCs, which
ultimately leads to PaS-MSC expansion (Dhahri et al. Blood 2016; Reference 1).

In a related study, we demonstrate that tumor derived tPA enhances the recruitment of
MSC within the growing melanoma tumor in vivo (Salama et al. FASEB 2019; Reference
2).

Figure 1. Tissue-type plasminogen activator expands CD45 Ter119~Sca-1*PDGFR«a* MSCs in mice. C57BL/6 (WT B6) mice were injected daily intraperitoneally
with a serpine-resistant recombinant tissue tPA on day 0 and day 1. MSCs were identified using the following marker profile: CD45 Ter119~Sca-1'PDGFRa" (PaS-MSCs) by
FACS. (A) Absolute numbers of PaS-MSCs per femur in WT B6 and tPA - Plg™'", and PAI-1 '~ BM cells under steady state as determined by FACS (n = 3-4/group). (B)
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