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Megakaryocyte

INTRODUCTION RESULTS

Platelets are small, enucleate, multifunctional cells that modulate many important
physiological roles including hemostasis and immune signalling. Currently
transfused as a therapy to maintain hemostatic balance, platelets are an integral

1. Megakaryocytes are readily transfected and express GFP
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To develop methods needed to produce modified platelets by directly & T I1:5 .220 B S e A
transfecting donor-derived platelets and megakaryocytes (MKs) with mRNA via mRNA-LNP Dose (ugim MRNA-LNP Dose (ug/mi) 6P Fluorescence Intensity
lipid nanoparticle (LNP)-mediated delivery. LNPs have already demonstrated Key Takeaways
clinical safety and efficacy for gene therapy'~, and cultured MKs provide an * Megakaryocytes from cord-blood HSCs are easily transfected in vitro with mRNA-LNPs with
alternative source of cells that can be engineered to produce modified platelets-. high efficiency
It is therefore hypothesized that, as an initial proof-of-concept, LNPs containing * MRNA-LNP dose of 1.0 ug/mL appears optimal for high transfection efficiency and protein
production

mRNA encoding for GFP can be delivered to MKs and platelets to engender GFP
expression in both cell types, which can ultimately be extended towards other
proteins to enhance the natural coagulability and functional repertoire of

platelets.

* Next step: Verify that platelets produced also inherit changes and express physiologically-
relevant protein

2. Platelets readily take up mRNA-LNPs to express GFP
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CONCLUSIONS

» Megakaryocytes and platelets can readily be transfected with LNPs to produce exogenous protein.
» The production of modified platelets in vitro will need to be verified, with resulting platelets extensively characterized to determine changes in physiologic functions.

» The difference between LNP uptake and expression of delivered mRNA in ex vivo-treated donor platelets also suggests that some of the mRNA may still be sequestered or
inaccessible to translation.

* If all is successful, the modified platelets can be transfused into animal models to determine their efficacy as a novel treatment towards various platelet-related diseases.
Alternatively, modified megakaryocytes can be transfused to produce modified platelets directly in the body.

» Eventually, this can lead to the creation of a platform technology that in the long-term will allow platelets to deliver therapeutic proteins and yield more effective platelet
products.
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