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Abstract Panel Configuration
. Immune monitoring of patients enrolled in clinical trials for drug development is of pivotal importance to support evaluation of drug safety and efficacy. The ability to develop high parameter panels W|th d = o h
o e
spectral flow cytometry, allows for a deeper characterization of patient samples and for an exhaustive picture of immune system dynamic in response to a specific drug treatment. .
Peripheral blood mononuclear cells (PBMC) are increasingly utilized in clinical trials as surrogates for whole blood (WB) samples to monitor immune responses and disease progression. This study _
aims to evaluate the comparability of PBMC data with traditional blood data, focusing on major cell populations. Experiments were performed using the Cytek cFluor™ Immunoprofiling 14-color kit to CD3 V420 | CD8 BS15 | CcD127 RE59
characterize T cells, B cells, natural killer (NK) cells, monocytes, and their subsets. PBMCs were isolated from blood obtained from the same donors and collected simultaneously. PBMCs were tested cD14 V450 | CCR7® BYG575 | CD16 REG3
within one week after isolation. Samples were processed in triplicate and acquired on the Cytek Aurora 5-laser instrument. The mean relative percentages of various cell populations were compared DS 8 eD LS 00 L,
between PBMC and WB samples, with an acceptance criterion of less than 20% difference. Note that total leukocytes in PBMC and WB differ due to the cellular composition of the two matrix types. | EEE% 35{93?143 : Ef:mm E::;E —
Reportable populations relative to “% of Leukocytes” were not considered for this comparison. Initial validation of this panel with WB showed that all primary populations were within the acceptance I e | g S
criteria of <25% CV for repeatability and reproducibility, except for rare populations. Precision data from the initial validation were compared to the PBMC data for further analysis. Our findings indicate - =
that the majority of cell populations, including T cells, B cells, and monocytes, are within the acceptance criteria. However, notable exceptions were observed in the NK cell populations (CD56-CD16+) Experiment setup and calculation
and the naive B cell population (CD19+CD27-IgD+). These findings highlight the potential and limitations of using PBMCs as reliable surrogates for blood samples in clinical trials. While most cell - ~
populations demonstrate consistent patterns, discrepancies in NK cell and naive B cell populations necessitate further investigation to understand the underlying mechanisms and optimize PBMC usage “ Sample 1 Sample 2 Sample 3 Sample 1 | | Sample 2 | | Sample 3
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for accurate immune profiling. The choice of matrix for clinical sample testing should be based on the intended use of the data and the specific populations of interest to be monitored in patients. Our Repf Repf TSR ISTRIE [ s2RT 1L S2RT 1 S3RT [ S3RT ST.RD —— — 0 CV — —— 100
study underscores the importance of rigorous validation of PBMC data to ensure the reliability of clinical trial outcomes and advance the precision of immunological assessments in medical research. SEMpE T || R Sample 1 |  Rep2 [ST-R2_][ST-R2] [ S2-R2 ][ S2-R2 ][ S3-R2 |[ S3-R2 | S1-R3 SO-R3 S3-R3 ean
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PBMC was used in single color staining and unstained for reference control. NKT cells o NK cells Sample3 | Rep2 Sample3 |  Rep2 ! ' iTference
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Antibody cocktail was prepared for these experiments. Note that ViaDye + cFluor BYG667 + cFluor BYG575 Classical N Mean of (Mean % WE and Mean % PEMC) J
ere added separately. _
W P y Intermediate % Monocytes Results
Sample processing: Non-classical ' _ ™~
WB from 3 apparently healthy dc_)nors was collected_in Cyto-C_hex® tubes_ and in Sodium citrate CPT tubes. B cells % Lymphocytes — R o
Cyto-Chex® tubes were kept refrigerated (2-8°C) until processing (approximately 2 hours). CPT tubes were :
processed to purlfy PBMC and Cryopreserved in |IqU|d nitrogen until day of testing (approximately 4 dayS). Nalve B PSPPI
Memory % B cells
Sample Staining and acquisition: lgD+ Memory 30
NOTE: Antibody volumes were based on the Cytek cFluor™ [P Kit 14 Color except for ViaDye Red which
was titrated in the lab. NK cells % Lymphocytes )
1. 100uL WB or 100 pL of PBMC (1 million cells) was added into a staining tube (12mm x 75mm tube). CD56high -
2. First, 5uL of ViaDye Red was added to the tube and incubated for 15min at room temperature (RT). CD5Gdm o% NK cells Q8
3. 3 mL of stain buffer was added, vortexed briefly, and centrifuged at 400 x g for 5 min at RT. ° —§"
4. After decanting the supernatant, cell pellet was resuspended in 100uL stain buffer (BD Pharmingen stain CD56- CD16+ g
buffer with BSA, 554657) LymphOCyteS % LeUkocyteS O 15
5. cFluor BYG667 anti-lgD was added and incubated for 15min at RT. T cell o L ooyt
6. cFluor BYG575 anti-CCR7 was added and incubated for 15min at RT. CElS o Lymphocytes .
7. Appropriate volume from the antibody cocktail was added and incubated for 20min at RT. CD4+ T Cells % T cells
8. 3 mL of stain buffer was added, vortexed briefly, and centrifuged at 400 xg for 5min at RT. Naive
9. After decanting the supernatant, cell pellet was resuspended in 250uL fixation buffer (BD Cytofix, 554655).
10. After the incubation for 15 min at 2°C-8°C, 3mL of stain buffer was added, vortexed briefly and Central Memory (CM)
centrifuged at 400 xg for Smin at RT. Effector Memory (TEM) % CD4+ T cells
11. After decanting t.he supernatant, cell pellet was resuspended in 300uL stain buffer. RA+ Effector memory (TEMRA)
- 12. Cells were acquired on Cytek Aurora instrument.
\ / T regulatory T cells
CD8+ T cells % T cells " Population Frequency and Correlation (% difference) e
Naive : b = Sampl 1 PBC
Central Memory (CM kil 120
y (CM) % CD8+ T cells B il
Effector Memory (TEM) 60 Sample 3 PBMC
| RA+ Effector memory (TEMRA) » " e MTorancarSample .
\\ / 70 # %difference Sample 3
. . 65
Gating Strategy (Blood) Gating Strategy (PBMC) )
/ \ :\?55 80 g
o -
_ Time %50 ¢ £
g 3314.6: ;8_; gBO : : ;8: 1 Tlme s l R /C8?314-6_ ES? i ’C8?300_é LeUKOCy S \ %iz o °\°
E ~§,209 7: sinalet i §,20 C;) ~8209 7- Singlet :i ;izoo—f - 8 —
3 731049 3 310 E'E)/ ; 3 3100—: = ) ‘
3 o 5 5 5 N 3 5] ¥ "
G-0 1048.62097.23145.74194 3 4 10° 10° 10 10° 10° O-0|ZE)4|8|6|2(‘)9|7|2|3‘14|5|7'4‘19|4 -10° 10° 10° ) 100 100 10" 10> 10° 25 ‘
Time ' FSC-A (x 1000) 0 iability CD45 " Time FSC-A (x 1000) viability CD45 _ P
20 e o i e e B e el S i e ol e e s el B e w e e i s e e e S e e o e e e e i e O e i e i e i ——— - <
o> _ 5 g 15 | A A *
5 : 5 X 10° NK cells - 8400_ - 3 pdntermediate 10 l | I |
B cells S 3907 g 300 10° Non-Classical 10° B cells § 300 §300'- . t S
A ‘>_|<200 :zoo g 10" :"j;g{;ntermedia1e E 10° :200 ;200 ’ C)"n"?‘(':yes = AT TPy AP TR IR "0y """ . TR 2 BB & 8 o a
0 < ]ens. CD3+ :.{ © S = “ < Jcos CD3+ ; 0 I-rl e -I-EI | I I I I l TI | I I S I 0
» 5 4 0 1005 Lymphocytéé iy -10° - 0 i 100_:’:’ ﬁlooz Lymphocyfgé-?. 4 Q//?J'% O, CG// Oq,‘ 7o %’b O O@/?’ a/ !‘of'4,‘, /%x 3 eb% OO& %/L' n O@O’ a//;,, "'Or 4, 0@4» % O/GSS’%/ /’74‘@%@0’. 4/00‘0/5’.5\. @CG//S %, D
PP 0- 3 R PR 0- T T T T T Ty e e h L 0- T 3 AR 0 PN DA TARL A T PR, J/{Qs- J’ s o; 7 @’7)00/ 0 %, O’J’ 7 O@//S o O Sy @’?)O G,bo,j,/ oox- R s o %/L,Ob e o S/Oe/ o 4 76y %
Cg)lglo 10 -1070 10 1[())3 107 10 100 10 10CE§25 100 10 -10° 10 CI:1>014 107 10 -10 Céoig 10° 10 -10° 0 10 C1[5)3 10" 10 10 10" 10 C5045 10" 10 -1070 10 CEL)014 107 10 <6"/ro °r (o% ’Jf(}@% 0’%@}0 @%oo r /J’(o% (’\@% 07@070010 % %{’4‘0 2 440,70 470'70 "M
2y, % o, %@q) Oy, o, % %, S, s
NK cells \ NKT Nk cells | \\ ' %Ooﬂ % %Ooé’x /
izi 12: o TEIVIRA(C[)A)N aliVE(CDM iZ: ] Naive (CD4) .
ml the primary reportables are within the acceptance criteria for repeatability for both WB a&
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i s PBMC and the %CV is <35% which is acceptable. Most populations correlate well between
+JoD8+ | coarcoes TP e o WB and PBMC. As seen in the plots, leukocytes population is different between WB and
§ W . h PBMC, notably granulocytes are absent in PBMC. Some of the subset populations and rare cerbaresearch.com [u]
5 g g S 5 populations show high variability. Based on these data, both WB and PBMC are suitable for
' clinical sample testing. The choice of which matrix to use should be made based on the Flow Cytometry Science Team :
10%0 10° g07 107 10 107107 10" 10" 10 10'10" 10 10° 10 00 g a0 10 100" 20’ 10" 10 intended use of the data; WB would be preferred for holistic evaluation of all leukocytes, while flowcytometry@cerbaresearch.com E o

QBMC would be preferred for lymphocytes and subsets.
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