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Platelets



The challenges… and solutions

▪ Trauma patients are still dying from failures in hemostasis

▪ Platelets are central in hemostasis 

▪ Platelet transfusions

- Platelet processing/storage lesions

- Short shelf life

- Effectiveness has been challenged

- Unmet demand

- Increase platelet 

supply & shelf/life

- Decrease 

processing/storage 

lesions

- Alternative 

methods and 

products





The platelet RNA window

Platelet 

processing/storage

2019 Reference: Jesse W. Rowley, Andrew S. Weyrich, Paul F. Bray. The Platelet 

Transcriptome in Health and Disease, Platelets (Fourth Edition), 2019



▪ Differentially expressed RNA 

in platelets out to 4 days at 

room temperature

2023 Reference: Heililahong H, Jin P, Lei H, Gu H, Qian B, Wang X, Dai J, Cai X. 

Whole transcriptome analysis of platelet concentrates during storage. Blood 

Transfus. 2023



2023 Reference: Cimmino G, Conte S, Palumbo D, Sperlongano S, Torella M, Della Corte A, Golino P. The Novel Role of Noncoding RNAs in Modulating 

Platelet Function: Implications in Activation and Aggregation. Int J Mol Sci. 2023
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2h @ 37C

Platelet RNA architecture maps



D14 platelets 4C

D21 platelets 4C

D7 platelets 4C

D0 platelets post-apheresis

D0 platelets pre-apheresis

D0 platelets RT

Platelet RNA architecture maps 
of processing/storage

D7 RT

POST-

APHERESIS



Summary of findings

▪ Platelet apheresis, storage temperature, storage time cause 

enormous RNA architecture changes



RNA architecture patterns of 
processing/storage



Pre-apheresis Apheresis Cold Storage

RNA architecture patterns of 
processing/storage by PCA features



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?



Concept of preferential loss of 
genotype (s)/ subpopulations



2. USP-34 Specific RNA degradation PCA score

3. USP34 RNA Degradation score vs Platelet Functional Data
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Gene specific RNA architecture 
changes and platelet function (USP34)

1. RNA architecture map of USP34 post-apheresis to 7d RT



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

Blood bankers/industry:

Nucleic acid pathogen reduction may 
be relevant to platelet nucleic acid 

biology

Gene targets highlight unexplored 
molecular opportunities to decrease 
processing/storage lesions, prolong 

shelf lives, target disease drivers

Providers: 

The platelets we are transfusing do not 
retain the same message as the 

platelets being donated

This is happening via specific RNA 
degradation induced by processing 

and storage
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