
High-dimensional spectral cytometry paired with computational technology
Providing insights into the cellular features of healthy donor blood products to accelerate allogeneic cell therapy development
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Background
Blood centers support allogeneic cell therapy development by providing access to healthy donor starting material for manufacturing. However, selecting appropriate donors remains a 
major challenge as these materials are not well characterized. Work using patient-derived material has shown that naive or stem-like memory phenotypes are associated with favorable 

whether a donor is a preferred candidate for allogeneic cell therapy development.

Methods
We apply a validated 48-color spectral cytometry assay paired with purpose-built machine learning to deeply characterize 3 types of starting material from healthy donors, including 
peripheral blood mononuclear cells, mobilized apheresis products, and T and NK cellular products (Figure 1). Single-cell data are analyzed using a novel, unbiased computational algorithm 
that discovers and annotates all cellular phenotypes in and across samples. For mobilized apheresis, donors are treated with G-CSF [9], and assigned a mobilization score (excellent or 
poor) based on absolute counts of CD34+ stem cells post mobilization.

Results

product was enriched in NK cell phenotypes expressing markers associated with manufacturing potential (Figure 6).

Conclusions
We provide new insights into cellular features present across a variety of blood products generated from healthy donors. Our data suggest that starting material from CMV+ donors or 

•  
preferred candidates for cell therapy development applications. 

 ◦ We provide rich insights into the immune cell phenotypes present in healthy donor starting material,  
and can track donors and their resulting products over time. 

 ◦ Ozette DiscoveryTM  
and phenotypes that may otherwise go undiscovered. 

 ◦ Our pairing of spectral cytometry + computational technology accelerates the analysis of these complex  
datasets and bolsters our ability to provide suitable starting material to researchers and drug developers. 

•  
product manufacturing and performance outcomes. 

• 

End-to-end sample processing and analysis of single-cell data yields 
interpretable insights into donor selection for allogeneic cell therapy development

 
Data are analyzed via Ozette DiscoveryTM. Mobilization score: Excellent = ≥71 CD34+ cells/uL, Poor = ≤25 CD34+ cells/uL blood.
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Phase 2: Mobilized apheresis products

Phase 3: T and NK cell products

that provides comprehensive insight into the state of the immune system turquoise) and excellent (pink) mobilizer are overlaid. Three regions of interest are highlighted in the upper left 
quadrant of the single-cell embedding visualization (numbered 1-3). (B) Region 1: Single-cell embeddings pseudo-colored by PD-1 and TIGIT expression (top) 

abundant in the poor mobilizer. Interestingly, these cellular states were detectable in the poor mobilizer prior to G-CSF mobilization. (D) Region 3: [Top]  

Potential translational implications of G-CSF  
mobilization of allogeneic donors for cell therapy
• Compared to excellent mobilizers, starting material from the poor mobilizer has:

 ◦ Higher abundance of unfavorable T and NK cell phenotypes for allo-CAR manufacturing.
 ◦ These phenotypes were detectable in their peripheral blood prior to mobilization and carried through to their apheresis product.
 ◦ CMV negative.

•  
which may have important implications for downstream reconstitution potential.
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products from allogeneic donors

donor was an excellent mobilizer and was CMV negative.

 
important considerations for downstream cell therapy manufacturing
(A) Heat map and (B) abundance of KLRG1+ CD57+ T cell phenotypes by CMV status discovered across 45 healthy donor PBMC samples.  
Each row is a phenotype, each column is a sample. ‘+’ indicates positive expression. CMV negative = yellow, CMV positive = blue.

G-CSF mobilization yields enriched allogeneic starting material  
from healthy donor research participants 

mobilized apheresis product. The G-CSF mobilization process takes approximately 30 days to complete. (C) Table of mobilized donor demographics 

assigned a “mobilization score” based on CD34+ cell counts post mobilization. Scoring: Excellent = ≥71 CD34+ cells/uL, Poor = ≤25 CD34+ cells/uL blood. 
Most participants mobilized well, but one did not.

• State-of-the-art immunology lab in Seattle, WA 

• Computational platform for high-resolution discovery 
of cell phenotypes in single-cell cytometry data 

• Rapidly surface relevant cell populations of interest  
in high-dimensional datasets 

• World-class blood product provider in Seattle, WA 

• Provide access to potentially life-saving starting 
material for allogeneic cell therapy manufacturing 

• Pioneering advanced characterization of healthy 
donor blood products 
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phenotypes are more abundant in the poor mobilizer

 
NK cell phenotypes  
are more abundant  
in the poor mobilizer

Abundance by Mobilization Score 
for CD45+ CD45RA+ CD56+ CD16+ CD57+ CD314+ 

CD38+ CD337+ CD2+ TIGIT+

Fr
eq

ue
nc

y 
(re

la
tiv

e 
to

 to
ta

l N
K 

ce
lls

)

Fr
eq

ue
nc

y 
re

la
tiv

e 
to

 C
D

33
- 

N
K 

ce
lls

between the poor versus excellent mobilizers

G-CSF should increase numbers of circulating HSCs, 
which are Lin-CD34+

HSCs have heterogeneous expression of other stem or early 
progenitor markers, e.g. CD117, CD38, CD123

These markers, in various combinations, can distinguish subsets 
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