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INTRODUCTION RESULTS

Platelets are small, enucleate, multifunctional cells that modulate many important physiological 1. Megakaryocytes are readily transfected and express GFP 2. Platelets readily take up mMRNA-LNPs to express GFP
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clinical use. Another method that is easily amenable to scale-up for the clinic is therefore needed 5 MRNA-LNPs. Megakaryocytes were identified as those positive for the RNALNP Dose (ug/mL) RNA-LNP Dose (ug/mL)
to produce modified, transfusable platelets, and thus enhance their protein composition for Sk CD41a and CD61. Error bars represent SEM. :
specific applications. CD42b D o E . , ‘
B g 100q_ - - - C = 870 seumiee D . A-C. Platelets readily take up the Dil-labeled mRNA- %
g = +ApoE T = eapot T I 1= oo LNPs, with increasing Dil intensity in a dose- £ 0. sl 0 pg/mL
.8 801 > 61 =, dependent manner suggesting increased LNP uptake. © % ap \  °
: < = ~ @ Error bars represent SEM. % E — 1.0 ug/mL ) e
& o g o P 0
29 E 4 S o 40 Q (
AI M 2 o £ bid o D-E. At the highest mMRNA-LNP dose of 1.0 pg/mL and § = —_ |
S - 2 24 24 hours post-treatment, approximately 30% of 5 W 204
To develop methods needed to produce modified platelets by directly transfecting donor-derived S I I Bl B g |1 platelets express GFP after 24 hours, demonstrating the * )
. o« qe o . . . N o i , : . ' 1En = = N o= 1F —T 7
platelets and megakaryocytes (MKs) with mRNA via lipid nanoparticle (LNP)-mediated delivery. o 0 03 10 15 20 T 65 05 18 5% ?nbllzlrlwti\oéﬂitilaert: :gf:felzeer?tpSaErfl/C\l EXPreEss exosenous 0 1.0
LNPs have already demonstrated clinical safety and efficacy for gene therapy'?, and cultured MKs mRNA-LNP Dose (ug/mL) mRNA-LNP Dose (ug/ml) GFP Fluorescence |1r01ten.:;ty mRNA-LNP Dose (ug/mL) T T T T
provide an alternative source of cells that can be engineered to produce modified platelets3. It is Cov Tak oy Tak GFP Fluorescence Intensity
therefore hypothesized that, as an initial proof-of-concept, LNPs containing mRNA encoding for e[\l\//\ d keaways f 4-blood HSC ’ oo i v E BNALNPs with hich effici e\)\\// ah ila(\j/vays el T RNALNP ow d
GFP can be delivered to MKs and platelets to engender GFP expression in both cell types, which egakaryocytes from cord-bloo s are easily transfected in vitro with m -LNPs with high efficiency ashed donor platelets easily take up mRNA-LNPs even at very low doses
. . s * mRNA-LNP dose of 1.0 pg/mL appears optimal for high transfection efficiency and protein production * Higher mRNA-LNPs doses can lead to expression of exogenous mRNA
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 Next step: Verify that platelets produced also inherit changes and express physiologically-relevant protein  Next steps: Optimize LNPs for higher mRNA expression levels, and express physiologically-relevant proteins

functional repertoire of platelets.
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