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The challenges... and solutions

= Trauma patients are still dying from failures in hemostasis

= Platelets are central in hemostasis
- Increase platelet

= Platelet transfusions / Supply & shelf/life
Platelet processing/storage lesions

Short shelf [if - Decrease
- >hort sheltlite g processing/storage
- Effectiveness has been challenged lesions

Unmet demand \ - Alternative
methods and

products
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mRNA lipid nanoparticles
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a cell therapy due to the multifunctional role of platelets in various diseases. Creating these cell therapies will
require modifying transfusable donor platelets to express therapeutic proteins. However, there are currently no
appropriate methods for genetically modifying platelets collected from blood donors. Here, we describe an ap-
proach using platelet-optimized lipid nanoparticles containing mRNA (mRNA-LNP) to enable exogenous protein
expression in human and rat platelets. Within the library of mRNA-LNP tested, exogenous protein expression did
not require nor correlate with platelet activation. Transfected platelets retained hemostatic function and accu-
mulated in regions of vascular damage after transfusion into rats with hemorrhagic shock. We expect this tech-
nology will expand the therapeutic potential of platelets.

> Blood. 2024 Aug 27:blood.2024024405. doi: 10.1182/blood.2024024405. Online ahead of print.
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The platelet RNA window

1. Insights into megakaryocyte development
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Platelet RNA architecture maps
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Platelet RNA architecture maps
of processing/storage
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Summary of findings

= Platelet apheresis, storage temperature, storage time cause
enormous RNA architecture changes



RNA architecture patterns of
processing/storage
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RNA architecture patterns of
processing/storage by PCA features
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Summary of findings

= Platelet apheresis, storage temperature, storage time cause
enormous RNA architecture changes

= There are 3 different RNA architecture effects with processing
and storage of platelets:
- Apheresis causes loss of the 5’ end of genes
- Room temperature storage causes loss of the 3’ end of genes

- Cold storage causes RNA architecture to appear like pre-
apheresis platelets

= Hypothesis:
- Loss of a certain genotype(s) of platelet RNA-> Subpopulations of platelets?
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Concept of preferential loss of
genotype (s)/ subpopulations




Gene specific RNA architecture
changes and platelet function (USP34)

1. RNA architecture map of USP34 post-apheresis to 7d RT 3. USP34 RNA Degradation score vs Platelet Functional Data
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Summary of findings

= Platelet apheresis, storage temperature, storage time cause
enormous RNA architecture changes

= There are 3 different RNA architecture effects with processing
and storage of platelets:
- Apheresis causes loss of the 5’ end of genes
- Room temperature storage causes loss of the 3’ end of genes

- Cold storage causes RNA architecture to appear like pre-
apheresis platelets

= Gene specific RNA architecture changes are associated with
function of platelets
- Hypothesis: These may be platelet “clock” genes



Why should we all care?

Researchers:

Exonucleases and endonucleases are targetable

Megakaryocyte and platelet genome editing is
possible and happening

Platelet phenotyping and genotyping is possible and
not all platelets are the same

Providers: Blood bankers/industry:
The platelets we are transfusing do not Nucleic acid pathogen reduction may
retain the same message as the be relevant to platelet nucleic acid
platelets being donated biology

_ . : - Gene targets highlight unexplored
;’hls lzhappencllng v(ljabspemﬂc RNA molecular opportunities to decrease
SEERELCN ELEEE 5 HoEEsay processing/storage lesions, prolong

and storage shelf lives, target disease drivers
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