Comparison of Whole Blood Preservation Methods for Cytometric Analysis
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Introduction

Methods and Panel for Comparison of Stabilization Methods

Clinical trials rely on high-dimensional immune profiling to evaluate treatment responses, but inconsistencies in blood collection, shipping, and processing result in Bigl R - i Vetal ass Marker Cione Vetal Vass Marier Cione
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We compared three blood stabilization methods: Cyto-Chex, TransFix, and CellSave, to Teiko’'s two-step blood preservation kit (TokuKit). Cyto-Chex supported O L — , d: ACK lysis  —— Add 10% Antibody staining g s cota N o = cozs o
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. . . . . . . g . = 1-day O _ m .
immune frequencies and achieved the highest correlation to TokuKit samples frozen at -80°C controls at 7 days (r = 0.97 with BD Lyse) but exhibited slightly — . 4Cstorage — rgay | ACKlysis — = T ot s E I o =
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TokuKit samples can be stored at —80°C for more than 15 months and showed strong correlation to fresh samples (R > 0.97). No measurable skewing of immune Sm 152 GITCR 5" Yo 176 oDse NOAMT6.2
population frequencies or signal loss was observed over time, and both surface and intracellular markers were reIiany detected. These results demonstrate that Figure 2. (A) Schematic of collection aljd acquisition methods. Whole blood from four healthy donors was collected into Cyto-Chex, Transfix, CellSave, or TokuKit (contains buffers “Stable Lyse” and “Stable Store,”(SLST) buffers
_ _ o L. _ _ _ _ manufactured by Smart Tube®). TokuKit samples were frozen at -80°C for 14 days and served as the gold standard reference control. Cyto-Chex, Transfix, and CellSave samples were stored at 4C or room temperature (RT) for 1, 2, 3, or 7,
TokuKit provides robust long-term whole blood stabilization, maintains accurate immune population frequencies, and supports detection of both surface and days, lysed with ACK or BD Lyse/Fix, and stained with (B) a 41-marker mass cytometry immune profiling panel, and acquired on a Helios mass cytometer.
intracellular markers. This approach enables more flexible sample handling for multi-site clinical trials and retrospective immune monitoring studies.

Transfix Preserves Total Event Counts During Acquisition

Immune Cell Frequencies Comparable between TokuKit-Fixed and Live Whole Blood Samples
Total event count acquired by CyTOF - Cyto-Chex Total event count acquired by CyTOF - Transfix Total event count acquired by CyTOF - CellSave
800000 800000 800000
Live Blood Gating Scheme TokuKit-Fixed Blood Gating Scheme
A u CLEAN UP GATES GRANULOCYTES CLEAN UP GATES GRANULOCYTES
CELL SINGLETS LIVE EOSINOPHILS EOSINOPHILS BASOPHILS MAST_CELL Ungated CELL SINGLETS LIVE EOSINOPHILS EOSINOPHILS BASOPHILS MAST_CELL 400000 AGCa00 ; ; ; ; >>>>>>>>>>> 490000
g g i i ’ e W ;%; g é g g g - g 200000 200000 200000
195t Live Dead (Pt1950) CD668 (1n115Di) CD61.CD23548 (Cd111D) HLADR (Cd114D) FCERTA (Nd146D)) €DE68 (n115D) 1o ONAT (9100  oeesn 195F e Dead (19500 coce8 (mseD - HLADR(CaTIAD FOERA (Na1e0D cosea(iisn) ° ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD NA NA ° ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD NA NA ° ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD ACK BD NA NA
CD4 & CDB T CELLS
corrou cosTuAe e {oonTow con.muane : - coutom con-muave e fomroscwnwne  feour | mr : joren b 1o Figure 3. Comparison of total events acquired by CyTOF after blood collection in Cyto-Chex (blue), Transfix (red), and CellSave (green) compared to TokuKit (black) from Donor 1.
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C Figure 1 (A) Schematic of gating strategy for Live (Ieft) and TokuKit-Fixed (rlght) whole Single tube collection Preserves cell population frequencies similar to TokuKit Single tube collection Can store for long term (15+ months)
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m Intra-run precision | Average %CV across all measurable populations 2.16% 295% of measurements CV < 25% blood sar_nples_,. (B) Correlatlc_m of populatlo_n f_requenCles (left) and functional marker subset Preservation at ambient temperature Q) Struggle to separate monocyte subpopulations (CD14+/- and CD16 Preservation at ambient temperature Highly correlated with fresh, live cell staining
- o _ ] 0 0 frequencies (right) between live and TokuKit-fixed samples stored for 14 days at -80°C. (C) up to 14 days +/-) in gating up to 4 days
Inter-run precision | Average %CV across all measurable populations 6.83% >95% of measurements CV < 30% Chart of intra- and inter-run precision across all measurable populations as well as | | | | | | Preserves immune cell frequencies
i : 1 e () Does not preserve B cell population frequencies on CyTOF. () Failed to detect intracellular markers (e.g. T-bet) () Does not preserve B cell population frequencies
Post-collection long-term stability measures for TokuKit fixed whole blood samples.
stability Percent difference between t=0 and t=x month up to 15-month <25% change between timepoints N _
(frozen at -80 °C) Q) Increase double positive T (CD4+CD8+) that may be artifacts when Q) Reduced total event count by CyTOF
stored for >7 days




