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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 Pan Immune Profiling-01 (PIP-01) is a 48-color spectral flow cytometry assay Immune profiles of the apheresis products are distinct between poor & excellent mobilizers Distinct and robust NK cellular states are discovered across purified

Blood centers support allogeneic cell therapy development by providing access to healthy donor starting material for manufacturing. However, selecting appropriate donors remains a that prOVIdes ccmprehen3|ve mSIght into the state of the immune sy3tem (A) Apheresis product profiles of a poor (turquoise) and excellent (pink) mobilizer are overlaid. Three regions of interest are highlighted in the upper left pl’OdUCts from a"Ogenelc donors

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 . _ . ) R R quadrant of the single-cell embedding visualization (numbered 1-3). (B) Region 1: Single-cell embeddings pseudo-colored by PD-1and TIGIT expression (top)

product performance, while highly differentiated phenotypes are not [1-8]. Here we present data from an innovative partnership focused on identifying cellular features that predict PIP-Olis a vali@oted spectral flow cytometry assay dgmgngd to measure a multlt.ude of biologically relevant morkers on all major cnrc;ulatmg immune and heat map (bottom) shows highly differentiated effector CD8+ T cell phenotypes are more abundant in samples from the poor mobilizer. (C) Region 2: Heat (A) Heat map and (B) single-cell embedo!ing .hig.hlighting heterogeneity of NK ce.II phgnotypes discovered across CD56+ NK cell products puriﬁed from
whether a donor is a preferred candidate for allogeneic cell therapy development. cell subsets. It includes cell surface markers of activation, differentiation, exhaustion, cellular health and chemokine receptor expression. map (bottom) and abundance by mobilization score (top) of the indicated phenotypes show that highly differentiated CD56+ NK cell phenotypes are more 10 research donors. Heat map shows variability in phenotypes by donor and purification strategy. Each row is a phenotype, each column is a donor’s

product. '+’ indicates positive expression. (C) Abundance by donor of the phenotype selected in panel A. This highly differentiated NK cell phenotype

abundant in the poor mobilizer. Interestingly, these cellular states were detectable in the poor mobilizer prior to G-CSF mobilization. (D) Region 3: [Top] (CD56+ CD16+ TIGIT+ CD38+ CD45RA+ KLRG1+ CD337+ CD314+) constituted less than 2% of the final purified product from Donor 3568BW (boxed). This
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quor Subsets Functional Markers Single-cell embedding pseudo-colored by CD117 expression to visualize HSC/early progenitor cell phenotypes. [Bottom left] Heat map stratified by time point . :
Methods 1o , i . donor was an excellent mobilizer and was CMV negative.
shows that all G-CSF treated donors mobilize HSCs to some extent. [Bottom right] Heat map of the final mobilized apheresis products (Aph Prod) from all 6
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 CD14. CD16 Activation/Differentiation: CD39, CD141, CD45RA donors, stratified by mobilization score, shows that the poor mobilizer has a lower abundance of specific HSC subsets compared to the excellent mobilizers.
. oo . . o 5 . . 5 , . . Exhaustion: PD-1
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 ezl MErmee B, en-elEEse Chemokine Receptors: CCR5, CXCR3 A - ce" Phenotype Abundance
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 — P Il t G-CSE bolo t- \
poor) based on absolute counts of CD34+ stem cells post mobilization. @ SECD GG EIVTE) GO EEE LS o — POOr Vs excelien moblilization \ /
asophils, Neutrophils, CosInophlis Chemokine Receptors: CXCR3 / \ / \
Activation/Exhaustion: HLA-DR, BTLA, PD-1, CD57 : : Selection method: == Ficoll_Prodigy B - Purified NK single-cell
Resu Its » SD1 > &DZO, CD-|-27’ 0-5?38 L Pl blast Mcat’:\uI?:t(i):n/élaasisg\?vri]tching: CD24, IgD, IgG, IgM, CD127 A - Ozette's s"‘gle-ce" embeddlng 2= . o 9! o - mm Negative Selection embeddin mga
aive, Memory, Transitional, Plasmablasts Chemokine Receptors: CCR5, CCR6, CXCR3, CXCR5 992988805998 £8858285,882,585389885843 589 g P
. . . . . . . . G583 P82RR2FRSRSSNESSLE2E8IC2ICZ0C 2N " N N R S S S S R .o
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interpretable insights into donor selection for allogeneic cell therapy development EaREi s Taan 2 v e Ll KLim cgm + Future work aims to validate these preliminary findings and correlate cellular phenotypes in starting material with
Samples are stained and acquired in Ozette Lab with a 48-color pan immune profiling panel that provides comprehensive characterization of major circulating immune cells. K ' 45 DONORS / K (n=26 samples) (n=19 samples) / c%)szé product manufacturing and performance outcomes.
Data are analyzed via Ozette Discovery™. Mobilization score: Excellent = 271 CD34+ cells/uL, Poor = <25 CD34+ cells/uL blood. K /
- Together, we will continue to advance the development of safe and effective cell therapies and help deliver them to patients that need them most.
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