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Introduction: Statistical Analysis and Evaluation of Results:

Multiparameter flow cytometry assays provide insight into pharmacokinetics, Results were analyzed and the validation status of each reportable was evaluated by calculating the %CV (coefficient of variation) for all replicates from a
pharmacodynamics, and mechanism of action of therapeutic candidates. As single sample. When multiple samples were tested, the mean of the %CVs obtained from each donor was used to evaluate validation status. Stability test
flow cytometry becomes increasingly important in clinical development, there scripts were assessed by calculating the %CV of the of the results from the baseline time point and each subsequent time point tested.

Is iIncreased need for robust, standardized assays that can be reliably « The %CV was < 30% for non-rare subsets; defined as subsets with a frequency of > 10% of total CD45+ WBCs and a minimum of 500 events
Implemented across multiple global sites. However, implementation is « The %CV was < 40% for rare subsets; defined as subsets with a frequency of < 10% % of total CD45+ WBCs and a minimum of 100 gated events, or as
complicated by short post-draw stability for fresh samples, [imited availability subsets with a frequency of > 10% of total CD45+ WBCs and 100-500 events

of quantitative assay standards, and the requirement for rigorous * Subsets with fewer than 100 gated events were exempt from evaluation based on the acceptance criteria

harmonization and validation processes to ensure reproducibility across

laboratories. To address these challenges, we performed a multi-site validation Results:

of a 15-color pan-leukocyte flow cytometry panel with enumeration for human
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whole blood. Validation was performed across 3 testing laboratories in the US, Table 2. Intra-assay Precision Results (%CV) Table 3. Inter-analyst Precision Results (%CV) Greyshadingindicates ot the
the E U, 3 nd the APAC re ion. Sample Type CD-Chex Lot 1 CD-Chex Lot 2 Healthy Donors (US) Mean - us Mean - All
g Immune Cell Subset EU us APAC us Donor1 | Donor2 | Donor 3 Mean |AllRuns Immune Cell Subset EU APAC Donor1 | Donor 2 | Donor3| Mean |Comparisons I];g\’s\)/ Z’;tfhbéi f;gggartr;edagvzz tsin
CD45+ 0.73 2.66 0.60 3.02 2.4 136 2.67 215 192 CD45+ 391 334 2.08 746 3.64 4.39 4.09
h d . Neutrophils 0.80 273 0.51 310 575 157 315 349 251 Neutrophils 424 379 504 | 1705 | 537 915 710 the specified sample type and
M et oaQ. Eosinophils 2.06 5.70 5.69 10.20 14.01 13.23 5.51 10.92 8.06 Eosinophils 5.03 8.48 13.48 12.33 9.59 11.80 9.78 was not assessed for the
Basophils 143 278 141 7.55 4.40 5.85 0.95 373 348 Basophils 3.86 4.38 557 5.82 5.65 5.68 5.06 sample type indicated. N/A
Samp|e Staining and Acquisition Table 1. Panel Composition CD34+ HSCs 1.82 5.07 10.83 18.26 19.66 13.69 12.82 1539 1.73 CD34+ HSCs 16.91 1648 | 3019 | 1908 | 2782 | 2570 2210 indicates that the stability for
- f o e o p— Nh:';n";ac;i::' 374 4.98 1.30 7.22 6.59 7.74 328 5.87 4.98 Nﬁgn";ﬁ'::' 477 714 6.62 9.90 4.85 7.12 6.66 the reportable was not
aining was performed using a 15-color m-_ : :
huma ngpan Isu kocyte lyse ng wash kit from cDs8 SK1 cFluor® V450 ";:i:gi;t'::e 3.43 3.80 2.35 14.75 7.50 10.43 3.4] 7.01 6.52 ";:ﬁ:gi;t'::e 3.4] 923 | 1034 | 1323 | 1855 | 14.04 10.95 assessed.
_ _no- . °
Cytek@ Biosciences. Antibodies for used for HLA-DR L243 cFluor® V505 Classical Monocytes 1.09 1.79 1.24 214 8.17 3.36 0.67 4.07 2.64 Classical Monocytes 413 3.57 11.12 6.89 3.44 7.15 5.83 Blue text Iﬂ?lCOteS OO/OCV
gy : : Total Monocytes 119 192 0.87 3.05 7.46 3.03 0.61 3.70 259 Total Monocytes 391 391 10.27 6.32 3.49 6.69 5.58 between 10% and 20%.
staining are listed in Table 1. Samples were CD45 HI30 cFluor® V547 - :

i dg' 5D T ™ 1 ' det Ple: D4 K3 <Fluor® VEI0 Lymphocytes 0.75 223 0.89 2.65 0.58 4.39 2.60 252 2.01 Lymphocytes 3.46 3.08 0.63 377 215 218 2.62 Orange text without white or
stalned in rucoun O aetermine B Cells 223 2.01 2.47 213 348 5.05 520 458 322 B Cells 2.81 452 3.32 4.08 493 411 393 grey shading indicates a %CV
absolute counts, reported in cells/mL of cD16 3G8 cFluor® BS15 Early NK Cells 9.21 7,61 570 7.83 318 9.38 755 6.70 721 Early NK Cells 6.47 no6 | 13.38 719 12.86 N4 1037 between 20% and 30%.
whole blood. Acquisition was performed CD34 4HT cFluor® BYG575 Mature NK Cells 0.80 4.02 2.42 314 4.46 3.99 334 393 317 Mature NK Cells 3.66 418 4.39 6.60 2.69 4.56 4.30 Oranage text with orange
using Cytek Aurora flow cytometers. Pre- CD123 6H6 cFluor® BYG610 Terminal NK Cells 10.27 11.38 15.42 13.67 20.41 9.06 20.99 16.82 14.46 Terminal NK Cells 10.97 7.1 18.93 974 2120 | 1662 13.59 ge text . 9
installation testing was performed by the CD193 (CCR3) SES cFluor® BYGG67 Total NK Cells 0.25 3.69 250 378 3.87 4.38 3.79 4.01 318 Total NK Cells 375 419 519 617 298 478 4.46 shading in d(’) cates a /g cv
manufacturer prior to installation to identify EEEE e T CD3+ T Cells 0.71 2.11 0.42 2.52 0.73 446 2.76 2.65 196 CD3+ T Cells 3.5 314 0.73 4.25 3.09 2.69 294 between 30% Oljd 40%. |

P CD8+ T Cells 1.49 2.92 1.03 219 0.71 414 234 2.40 212 CD8+ T Cells 2.63 351 150 4.58 2.05 2.71 2.85 Red text and with red shading
: ith hiah d f similari CD19 HIB19 cFluor® BYG750 . .
Instruments with a high degree of similarity. CD4+ T Cells 0.69 1.89 0.58 2.47 0.84 5.47 2.71 3.0 2.09 CD4+ T Cells 3.75 357 123 4.77 3.04 3.0 327 indicates a %CV of greater
Data analysis was performed in FCS Express cbi4 MEM-15 cFluor® BYG78I NKT Cells 079 | 170 309 | 509 | 350 | 283 | 289 | 307 | 284 NKT Cells 384 | 548 | 280 | 377 | 512 | 389 420 than 40%
: - CD7 CD7-6B7 cFluor® R659 :
using the gating strategy shown below.
CD20 2H7 cFluor® R685
CD66b G1OF5 cFluor® R720 . . o ers
Table 4. Inter-instrument Precision Results (%CV) Table 5. Processed Sample Stability Results (%CV)
CD3 SK7 cFluor® R780
Immune Cell Subset EU APAC us Immune Cell Subset Baseline vs ~24 hours Baseline vs ~48 hours Baseline vs ~72 hours Validzj\Fed
. Donor 1 Donor2 | Donor3 Mean Donor1 | Donor2 | Donor3 | Mean Donor1 | Donor2 | Donor3 | Mean Donor1 | Donor2 | Donor3 | Mean | Stability
Gating Strategy CD45+ 3.83 113 9.74 3.65 695 6.78 CD45+ 5.80 3.53 4.3 4.55 6.86 2.26 3.57 4.23 6.67 1.75 5.24 4.55 | 72 hours
Neutrophils 4.55 150 10.82 4.98 829 8.03 Neutrophils 13.86 574 6.03 8.54 15.75 379 4.68 8.07 17.49 2,61 55] 8.54 | 72 hours
iiEvants Time No Debris No Debris No TruCount No Debris No TruCount Eosinophils 2143 4.37 21.61 22.85 17.47 20.64 Eosinophils 19.94 14.34 18.00 17.43 17.31 17.22 3047 | 2167 29.77 43,01 4518 39.32 N/A
axd T B — - T Eora ey L T Basophils 3.70 417 11.70 276 575 6.73 Basophils 8.06 4.86 4.90 5.94 8.62 191 7.0 5.88 10.33 4.65 6.07 7.02 | 72 hours
sl JRETEES Bl JEETECE D o {TCount L, e / CD34+ HSCs 14.27 7.06 27.60 1232 14.57 1816 CD34+ HSCs 2193 14.4] 13.47 16.61 13.54 8.6 9.30 10.49 16.18 13.21 14.47 14.62 | 72 hours
§ o G oel® oy 3o SIEeF 0 g | #EF 8] f Non-classical Monocytes 4.27 502 13.37 5.08 625 8.23 Non-classical 10.44 7.52 414 7.37 9.62 1113 7.89 9.55 10.39 6.80 9.46 8.88 | 72hours
o] e > o] R > | g Intermediate Monocytes 814 14.56 15.00 939 10.50 11.63 Monocytes
bt ‘ﬂ*—m : | 710"+ : | 2710 T : | 77310 P — Classical Monocytes 4.36 292 12.46 228 8.64 7.79 ";:i:gﬁ:t':;e 1871 11.66 840 12.93 715 13.96 752 9.54 398 13.54 751 834 | 72hours
Come T wes T T kea T T wea T ) l ssen Total Monocytes 4.08 281 12.2] 267 764 70 Classical Monocytes | 7.04 1276 6.31 8.50 536 113 379 6.76 7.06 976 498 727 | 72 hours
034 NOT {Basophits] NOT.[CD86b+ SSC Hi . | Lymphocytes 237 108 1914 166 426 >-6 Total Monocytes 751 | 1088 | 590 | 810 | 520 | 1062 | 327 | 636 | 626 8.41 4.3 633 | 72 hours

M2 CD34s HSC a1 .{ Basophils o | el B Cells 264 1.86 11.23 10.75 .20 873 Lymphocytes 2.60 3.08 273 2.80 1.09 157 320 1.95 232 188 476 299 | 72 hours
g =] g suss i [ | coseos s 7] cpese whe Early NK Cells 1556 863 2047 6.55 2459 17.20 B Cells 512 429 3.96 4.46 4.02 3.92 3.08 3.68 4.81 3.90 51 4.61 | 72hours
2 e 4_2' e JER g s @ s ] | Mature NK Cells 565 2.3% 10.80 232 6.42 6.51 Early NK Cells 1585 | 1422 | 2079 | 1695 | 102 122 | 1028 | 1084 | 1613 | 1345 | 1898 | 1619 |72 hours
el L % e e =i A A s — Te;":":‘::g ‘ile"s 1;:*87 e;g f'gg’ i‘;é 2;*;6 265:65 Mature NK Cells 5.88 419 537 514 612 2.47 576 4.78 610 298 6.20 509 |72 hours

08 Lerrmrerr— S N . : - ota ells : : : : : : Terminal NK Cell 1834 10.11 811 12.19 12.00 12.73 9.32 1.35 13.53 21.42 10.48 15.14 N/A
T e T S I PR T ci,;; < CD3+ T Cells 2:46 140 2.92 162 6.16 =90 eTrcr:;r;ilK Celles i 7.33 3.45 5.28 5.35 6.51 2.45 5.60 4.85 7.36 2.70 6.06 537 |72 h{)urs
CD8+ T Cells 258 14 1025 260 >.74 6.20 CD3+ T Cells 7.05 319 219 414 591 1.85 294 3.57 6.42 233 4.01 425 | 72hours
Beeophile CD66b+ SSC Hi Fosinophils czi;zc:us igz ;’gz :'Z ;8;; igg 13‘216 CD8+ T Cells 695 382 2.41 4.39 565 2.40 393 3.99 6.03 263 376 414 | 72 hours
bymphocytes & Honocytes o e s | e e’s : : : : : : CD4+ T Cells 7.1 376 2.04 4.30 6.17 2.00 2.97 3.72 6.64 2.54 3.62 427 |72 hours
| corente | bymonocyess . J et e ] - NKT Cells 5.8] 161 274 3.38 5.45 3.55 318 4.06 5.36 1.67 3.78 3.60 | 72 hours
X 04_ @ g_ T145.5 o 1.;.4: ﬁ' E 10 1 | | " 10 : . M . . o
g @ e 5 ST L = % Figure 1. Inter-site Precision Results
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KA I R BA0Y1.98% 2.11% T 2500007 Absolute counts for all populations met the acceptance
CD3 CD45 CD123 CDébb CDébb o o% % S . 2 84% 3.44% . . . . .
l g [FTEe 5 1O 223 o 2000004 8% 242% e 260 criteria for intra-assay, inter-assay, and inter-analyst
8 6x106= 8 1500000 = & PP 5 o 8 3.40% 2.62% ; . o . ! . ! o
I | Lymphse cos- Tcals @ ) 04% 2.30% @ @ *abp 3 ) precision at all 3 sites. Inter-site precision met the

o] h7-HLA.DR+ NOT-[CD3-CD19-] OR-NOT-[CD7-HLA-DR+ .{ CD19BCels TR % V4 2.9U0% % 1.73% 2.40% 2 150000- Se ® . .

1 .- "1 ooy - | o freosscon: £ fero00 pode £ 1000000+ 2 acceptance criteria for both the US-EU and US-APAC
« | & s W - 28 o = = el XS = ) ) : :
» ] 2 coo.T Cut 3| | wecen g E R et s aan, g 100000- comparisons. The median % CVs for the intra-assay, inter-

VB & . < : $ 2x100- come 3 S0000- ema 5 . a1 a1 analyst, inter-instrument, and inter-site test scripts were

T My o Lorrermerr e L grre—r A IR L — "9 cDacps. | CD4+T Cells 6.07% 5.05% = 45% 18.41% .
W f e E t P IR O —.n . 20.90%* 21.49%* 3.09%, 4.58%, 2.97%, and 6.25%, respectively. These results
0 T T T 0 T T T T 0 ol LA X . : .
b i T . . - - - ; indicate extremely low variance for the assay. Processed
DTRLADR: CD19B Cells CD3-CD192-Mono- CD7+ Qbf’ ové\\\g $09 Oe}\ 0@>\ 00\\ 0e>\ (,Q}\g °Q>\9 oé\g 00\\9 oe;\\g L y ° y
- I B e S & & & & S & K 5 & & & sample stability was validated to 72 hours after sample
.1 [ B e ; : . s v © © © & ¢ @@*@ <& preparation for all reportables tested. Unprocessed
° 1{;““”"“"3“'“* f‘ | ° 5 " ? -~ ﬂ“““ 500000 100000 sample stability (or post-draw sample stability) was
" e ) S () M 1.80% 2.19% 3.10% 5.87% validated to 72 hours after sasmple collection for all
T o T T T 8 60000 22T TPsa.  F O o C eota reportables tested. Additionally, the majority of
m m ’ . .
2 *ba 2 60000 . 16.05% «} 'y o US (Lot2) reportables met the acceptance criteria for unprocessed
J 3 J X = = ° oy .
Validation Test Scripts = 4000007 = 1, HFRCIoueg sample stability up to 96 hours after sample collection.
E E 7 Hi o : .
. . : i i igher %CV results for all test scripts were typicall

Comprehensive testing at the US laboratory was performed using human whole 3 2000004 3 W J PLs v yb Y

: . : : : 2 R A ooy © 200007 7.15%* 5.87%" correlated to smaller subset frequencies, as is expected

blood in sodium heparin anticoagulant from 3 healthy donors. Testing at the EU o e AL .

. . J2E2® aeae . o o g o based on the literature.
and APAC laboratories was performed using one lot Streck CD-Chex controls per x I : - T T -
. . .« e . . @ x@ x@ 2’ * o o?

site. The following precision test scripts were performed at all test sites: & 3 2 & & & & . . . .

Int g.p. 2 licat ]E) E | di inal &\x@“ & \¢°°° & @9@ {s.e\c’ o Figure 1 Legend: The % CV result for each comparison is specified above each pair of scatter plots.

° - ° @ > Q@ . . .

ntra-assay precision: r,eP,'Ca €s from gac sample were processedin a single & &Q&"' & A° o@o& 0,,,@°° An asterisk indicates that the reportable had fewer than 100 gated events and was not used to
run to evaluate reproducibility and consistency. & & S <& determine assay validation status.

* Inter-analyst precision: 3 replicates from each sample were prepared by 2 (US

and EU sites) or 3 (APAC site) analysts to evaluate procedural robustness. Table 6. Unprocessed Sample Stability Results (%CV) Di . dcC | .
* Inter-instrument precision: At each site, 3 replicates per sample were acquired : . : ISCUSSIon an onciusions
] ) ] ) ) Immune Cell Subset Baseline vs ~48 hours Baseline vs ~72 hours Baseline vs ~96 hours Validated o ) ] )
usinNng 2 different instruments to evaluate consistency between instruments at a Donor1 | Donor2 | Donor3 | Mean | Donorl | Donor2 | Donor3 | Mean | Donor1 | Donor2 | Donor3 | Mean | Stability The results of the precision test scripts iIndicate extremely
Single testing |aboratory. CD45+. 11.05 10.86 9.39 10.43 7.89 13.58 12.57 11.35 3.55 8.18 3.11 4.95 96 hours robust performance for the ]S_Color pan_leu kocyte pa nel
. « 2 : Neutrophils 11.89 18.98 1238 14.42 726 26.88 17.79 17.31 9.65 17.36 3.80 10.27 |96 hours , o o
* Inter-site precision: 3 replicates of lot-matched CD-Chex controls were prepared Eosinophils 3489 | 2876 | 1235 | 2533 | 1257 11.01 2613 | 1657 | 2357 | 1456 | 2988 | 22.67 N/A under typical laboratory conditions. Additionally, the
at 2 different sites to assess va r|ab|||ty sites. Results from the US testing Basophils 10.12 9.96 7.78 9.29 4.94 6.99 6.57 6.17 7.80 6.08 3.07 5.65 |96 hours validated unprocessed and processed sample stabilities
. : : : . : : : . : : : . hours . e .
laboratory were combared to the results from the EU and APC testin CD34+ HSCs 3445 10.15 1089 | 1849 | 5372 5.84 9.05 22.87 | 5062 15.20 8.45 24.76 |96
y P J Nﬁ“'c'ass'ca' 631 8.97 297 6.08 2732 | 5657 700 | 3030 | 5696 | 6991 3275 | 5321 |72hours of a,t l,eaSt 72 hOU s fqr all reportables permit E.add tional
laboratories. onocytes logistical flexibility with regards to sample shipment and
Additionally, the following stability test scripts were performed at the US test site Monocytes 2824 | 2971 | 2661 | 2819 | 1249 | 345 | 210 ) 1625 | 525 | Sl44 | 1878 | 2516 | 96hours processing.
: : : : : Classical Monocytes | 1277 4.84 9.07 8.89 16.45 15.05 14.87 15.46 15.75 15.22 1.43 1413 | 96 hours
using whole blood in SO(Eiloum heparin tubes from 3 healthy donors: o Total Monocytes 1.93 4.98 9.08 8.66 13.07 923 12.84 .71 10.98 9.30 7.50 9.26 | 96 hours . o

* Processed sample stability: To evaluate the stability of samples after staining Lymphocytes 6.25 319 394 | 446 | 256 | 448 | 898 | 534 | 509 882 | 1637 | 10.09 |96hours These data demonstrate high reproducibility and

and fixation, 12 replicates from each sample were prepared. 3 replicates per Garly Nk Gelis | 1506 | 524 | 575 | maz | 1ies | se1 | wsss | mes | sse | s0e0 | nor | mss [senews| 'Cl2Pility across multiple sites globally. These results
sample were acquired at each of the following time points from completion of Mature NK Cells 4.89 4.48 7.95 5.77 8.61 9.78 1699 | M.79 17.15 1798 | 2601 | 20.38 |96 hours support the feasibility of harmonized flow cytometry
staining: same day, 246 hours, 4816 hours, and 72+6 hours otainkcalls | 515 | 405 | s | ss6 | 655 | 6 | mos | e | os | e | 55 | 1798 [6ho assays In global clinical trials. Moreover, validation of
ege o . ota ells . . . . . . . . . . . . ours .

Unprocessed sample stability: 3 replicates from each sample WEre assayed 24+6 CD3+ T Cells 606 | 343 | 575 | 508 | 28 483 | 1284 | 682 | 499 | 889 | 1992 | T.27 |96hours absolute counts for most major leukocyte subsets
hours, 48+6 hours, 72+6 hours, and 96+6 hours after sample collection. Samples CD8+ T Cells 736 | 239 | 417 | 464 | 290 | 472 | 1017 | 593 | 415 | 984 | 1786 | 10.62 |96 hours substantiate the use of flow cytometry assays for

- ° ' CD4+ T Cells 5.67 3.4] 6.41 5.16 297 6.95 13.67 7.86 559 1217 213 13.02 | 96 hours - SR
were stored at ambient temperature on a nutating rocker prior to assay. NKT Cells 518 416 4.45 4.59 8.23 14.93 14.51 12.56 14.34 21.88 2139 19.20 | 96 hours generation of quantitative data.
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