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CyTOF XT: the next generation of CyTOF XT and Helios produce comparable CyTOF XT and Helios files generate equivalent

CyTOPFPtechnology, based on cytometry by time-of-flight, utilizes

metal-tagged antibodies for single-cell detection by mass cytometry. mass Cytometry and repeatable results populatlon frequenCIeS
A major advantage of mass cytometry is the ability to conduct - | | | = .
comprehensive deep immune profiling studies using highly multiplexed Fluidigm has introduced the new generation mass cytometer, CyTOF XT (Figure 3). The B 0
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compensation limitations of flow cytometry. CyTOF XT simplify the planning and execution of highparameter cell profiling studies. o 5 =

The new Autosampler consists of 4 major components: the sample probe, a syringe = u; g

based pump unit, a bottle station for acquisition and cleaning solutions, and a carousel B % g il
The Maxpa®Rt ~omij B Xyy¢zo  ~{ptwtzr O ] | that hplds 1.3 sampké tulbpes chilled at &8 ¥B. The mew Butosampler enables automated ; §~§ » 4
software were developed as a sampleto-answer solution for human sample delivery over long acquisitions while maintaining sample integrity. S - & -
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Profiling Assay (PN 201325)utilizes aready-to-use dry-format The Autosampler Module automates % %) 1.007 0.959
30-antibody staining panel for human whole blood and PBMC e the following processes: = C °r - —
Immunophenotyping by mass cytometry (Figure 1)Maxpar Pathsetter is " YTuning the instrument Helios Population Frequencies
. . . . . N % of total li
automated software that reports population statistics, stain assessments, dCleaning the sample fluidics = (% of total live)
: : PR - - - Figure 8 . There is no statistical difference between the population frequencies analyzed by Maxpar Pathsetter
and relevant data p|OtS. The software aUtomat|Ca||y resolvesthis core C—IACC]UISI'[IOI’] of Samples already Ih SUspension 8 _ _ from CyTOF XT and Helios acquired files. The mean population frequencies from whole blood and PBMC samples from
30-marker panel into 37 immune cell populations (Figure 2)with highly dao ¢ | oz t{zd Jjnntjijt{z {p]|S ‘O-F.) Q] wtl ~] jt{z CyTOF XT were plotted against Helios (Table 1). Deming regression was performed to compare the population
Beads. and acquisition of pelleted Samples S frequencies analyzed between the two instruments. The HO test that slope = 1 was not rejected, indicating that there is
reproducible results?. This assay is ideal for use in longitudinal studies ’_ m no statistical difference between the population frequencies analyzed from the files acquired using the two different
dDetection and removal of C|OgS an iInstruments. The shaded area (red) indicates the associated confidence limit bounds. The 95% confidence limits of the

of Immune response in the context of iImmmune-mediated diseases and slope are shown for the line of best fit. Calculations were performed using NCSS 12.0.
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IS already in use in COVID19 researct¥™. The I\/Iaxpar Direct Immune Figure 6. Comparable and repeatable results of the Maxpar Direct Immune Profiling Assay when acquired using CyTOF

0 V\leugff] ?;nd L%'TXXL featuring argztﬁeamﬁ'e(i, 0ji 0~ o« XT or Helios and analyzed using Maxpar Pathsetter. Triplicate samples were acquired on two CyTOF XT and two Helios | m prOved r Sta| N | ng assessment Val ues for f| IeS

esi ated sample acquisitio instruments for whole blood (top) and PBMC (middle and bottom). Error bars show the standard deviation between the

six replicates from CyTOF XT and Helios. Mean values for each sample type and instrument are summarized in Table 1. va u | red US| ng CyTO F XT com pared tO H el |OS

_~{ptwtzr Db i oy @] { ~trtzj]ww, £ |
Now data collection can be simplified using an automated acquisition
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: I 0y { z the«:)b]eﬁtlvegof:tﬁtscstudy was to compare Table 1.Mean and percent coefficient of variation (%CV) of population frequencies of whole blood and PBMC A Table 2. Mean Beta staining assessment values from
CvTOF XT and Helios data usina the Maxpar Direct Immune Profilin - . - samples stained using the Maxpar Direct Immune Profiling Assay, acquired on CyTOF XT and Helios, and ' :
Y : p 9 Sample preparation, staining, and analysis analyzed using Maxpar Pathsetter  JA@ER /A @ E=J0AC "ol bood and PBKC donor sampies anayzed using
Assay and Maxpar Pathsetter software. — S S SAPY; L— & T " ’ ’ |
S¥Z
CyTOF XT TG CyTOF XT TG CyTOF XT Uiellfom 2K CE OAC Whole Blood PBMC Donor1 PBMC Donor 2
Population Mean %CV Mean %CV Mean %CV Mean %CV Mean %CV Mean %CV Marker SYTOF  haiios SYTOF  heiios ©YTOF  Helios
Lymphocytes 2850 0.8 2786 07 6111 10 61.09 27 5233 21 5292 1.2 XT XT XT
CD3 T cells 1929 1.1 1890 0.8 2650 10 2625 25 3767 1.8 3812 1.1 B ' OEo Lt o CCR4 214 204 250 212 232  2.00
Q CD8 T cells 374 11 374 17 812 10 799 29 1270 26 1306 1.9 Regression o0 o =27 PR 0 CCR6 198 181 439 392 358 327
ﬁﬂ W CD8 naive 167 11 165 22 185 63 172 82 712 47 729 36 Coefficient 0 ocnce Lonidence CCR7 521 552 243 256 466 509
ﬁ ii i CD8 central memory 015 65 014 180 099 176 089 204 045 80 039 102 UL Ll CDllc 386 383 653 647 540  5.39
: i i CD8 effector memory 079 28 080 26 312 54 331 28 204 27 217 27 1.069 1.026 1.114 CD123 414 416 485 473 382 361
CD8 terminal effector 113 33 116 20 215 38 207 28 309 16 322 14 Cbilzr 277 272 325 309 183 194
Stain Load Acquire Report CD4 T cells 1341 13 1305 10 1710 1.2 1691 27 2337 14 2337 0.9 cbl4a 291 268 627 559 627 565
each whole blood or up to twelve Maxpar data with a oopulation statistics, stain CD4 naive 5.98 1.4 572 1.4 657 20 647 45 803 42 792 31 Chle 163 176 147 157 198 194
PBMC sample in a Direct Immune preconfigured assessments, data plot CD4 central memory 364 40 339 30 229 53 239 5.8 227 108 2.39 7.1 Estimated Model: CDhlél 916 855 701 637 6.09 524
Zisnsgile tret’:léiy-to—use Profiling Assay tubes f:qgsi_'lt_igg;i(n;plate on displays and QC metrics CD4 effector memory 2.96 2.6 3.09 4.7 5.07 3.0 4.98 4.6 9.00 3.3 8.99 1.9 y = 1.069x - 0.196 ((;:[[));(? 223 ggg ggg 56(1)[2 56;3 271:;
y tube. at a time into the ety . with alerts with Maxpar® CD4 terminal effector 0.84 6.0 0.84 6.2 3.17 3.7 3.08 2.6 4.07 3.0 4.07 1.3 : : - - : .
carousel. Pathsetter. _ Tecells 087 27 084 1.6 0.76 3.1 0.73 2.7 071 36 068 35 CD25 222 239 351 298 274 277
Figure 4. Experimental workflow for CyTOF XT and Helios data comparison MAIT/NKT 127 39 126 25 052 163 062 99 089 135 101 47 ¢D27 738 707 BE- B MW 409 3.93
B Cells 372 21 362 29 1601 3.0 1642 42 1128 44 1143 19 CD28 589 644 432 438 474 441
Target ‘Clﬂl’l&) Isntnpe Target {Clﬂ‘l’l&} |5'DtﬂPE Target {Clﬂl’l&) Isntupe B na|Ve 288 23 283 37 1313 31 1342 45 901 48 919 16 CD294 382 416 373 337 394 371
: ili B memory 079 29  0.74 1.3 273 42 283 3.5 2.18 3.7 216 4.3 CD3 736 790 525 525 516  5.15
CD45 (HI30) — CDic But5) 47Sm CD56/NCAM (NCAM16.2) 163Dy A The Maxpar Direct Immune Profiling Assay panel was tested on two frozen human o remon o my pqb . LS 2B 42 288 S5 208 57 21 4 co3s 305 206 Bl B W 5 s
Cell-ID Intercalator-103Rh 103Rh CD16 (3G8) 148Nd TCRgd (B1) 164Dy PBMC (STEMCEL‘E)TeChnologleS) from healthy donors and whole blood from one Total NK 550 1.2 534 1.4 18.60 1.7 18.42 26 3.37 1.6 3.37 20 CDh4 7.55 6.76 6.92 6.52 6.79 6.25
Avallable open channel 106Cd CD45RO (UCHLY1) 149Sm Avallable open channel 165Ho Early NK 2.54 2.1 2.47 0.9 5.14 4.8 4.79 3.1 1.53 2.6 1.48 2.2 CD45 3.46 3.40 0.88 0.98 1.08 1.31
e — 10Cd CDA5RA (HI00) 150Nd CD294 (BMI6) pp—— healthy volunteer donor sourced locally. Late NK 296 13 287 23 1346 24 1363 36 185 13  1.88 23 CD45RA 324 326 253 250 292 3.6
Avallable open channel 11cd CD161 (HP-3G10) 151Eu CD197/CCR7 (G043H7) 167Er Total monocytes 311 112 317 125 S iCEEEE BN U SN 3591 35 369 12 COORO 251 510 A -0 5/
- - - _ T - . Classical mon 89, 112 291 126 2786 28 2924 53 3445 35 3542 1.1 CD56 531 513 4.82 471  3.76  3.46
Avallable open channel 112Cd CD194/CCR4 (L291H4) 1525m CD14 (63D3) 168Er A PBMC were thawed US|ng CTL AnHO rr Or J | O f J S -FD & # ¥ b { W ¢ | f'l':ra{lsi;%nal mg\%/)gte% W-W %1%\"’} 15.1 0.13 17.5 1.05 6.1 1.13 4.3 1.23 26 1.23 6.5 CD57 3.43 3.69 4.86 5.13 4.07 4.32
Avallable open channel 13cd CD25 (BC96) 153Eu Avallable open channel 169Tm coms 7 wi{r' t tionll j mm{~nt zr i i S0 7 @ Nen-flassigal mgnocytes — (5 0.10 {125 043 27} 013 91 015 58 024 84 029 99 CD66b 547 596 3.09 204 125 241
Avallable open channel n4acd CD27 (0323) 1545m CD3 (UCHTY) 170Er twir, Lty ) { { Y pDC’ ' 006 100 006 169 012 106 013 44 029 48 028 96 CD8 845 796 EECTEEEE W 525 5.08
: . mDC 016 114 016 56 0.64 6.4  0.67 8.0 0.56 57 052 45 CXCR3 070 070 0/5 073 039 042
P S CD57 (HCD57) 15564 CD20 (2H7) 171D A For each donor, twelve Maxpar Direct Immune Profiling Assay tubes were used for Granulocytes 6115 09 6267 14 157 163 075 183 199 37 204 6.9 CXCR5 7.69 733 639 615 512 501
CD196 /CCR6 (GO34E3) 141Pr CD183/CXCR3 (G025H7) 156Gd CD66b (G10FS) 172Yb _ . L : : : Neutrophils 5793 0.8 59.04 0.7 027 177 004 1069 014 251 0.08 384 HLADR 7.08 695 426  4.06 451  4.28
Avallable open channel —n T pv— LADR (LN p— staining. Staining and acquisition proceeded as outlined in the Maxpar Direct Basophils 061 31 060 29 BN BN BT BN 163 29 163 19 gD 441 417 380 379  3.66  3.65
. . L : inophi TCRgd 549 531 245 265 227 1.
Co123 (6H6) 43N0 Avallable openchannel  159Tb  IgD (1A6-2) 174v0 Immune Profiling Assay Cell Staining and Data Acquisition User Guide (PN 400286), Ef:;”"ph"s O T Ty T e T ) %
CD19 (HIB19) 144Nd CD28 (CD28.2) 160Ga Avallable open channel 175Lu but with the following exceptions: Thilike 055 86 055 51 049 77 039 68 075 92 070 97 Figure 9 . Files acquired using CyTOF XT overall have improved signal resolution compared to HeliogA) Maxpar
CD4 (RPA-T4) 145Nd CD38 (HB-7) 161Dy CD127 (A19DS) 176Yb Th2-like 151 49 148 29 215 42 216 31 411 54 406 41 Pathsetter performs a staining assessment based on a statistical approach called Strictly Standardized Mean Difference
CD8a (RPA-T8) 146Nd Avallabl hannel 162D Avallabl hannel 209BI . - : Thl%like 0.78 8.1 0.76 3.0 2.41 4.7 2.58 3.8 2.73 2.2 2.73 5.8 i i i it :
a vallable open channe y vallable open channe A All samples were washed using Maxpar Cell Acquisition Solution (CAS) Plus for (SSMD)_, represe.nted l_Jy a Beta value. A hlgher Beta v_a_lue |ndlcat§s greater resolytlon betwe_en the positive and negative
Figure 1. The Maxpar Direct Immune Profiling Assay workflow using the CyTOF XT (top) and the _ _ population. MAD: Median absolute deviation, Pos: positive population, Neg: negative population(B) A plot of the average
ng  Direct Immune Profiling Assay nanel (bottom) CyTOF XT (PN 201244). After the first CAS Plus wash, replicate samples were Beta values from CyTOF XT acquired files plotted against Beta values from Helios files (Table 2). Deming regression was
P 9 y P ed and redistributed i der t rol for tube -to-tub bl A B performed to compare the staining assessment between the two instruments. The HO test that slope = 1 was rejected and
POOoIed and redistributed In oraer to control for tube -to-tube variabliity. the upper and lower 95% confidence limits are >1.0, indicating that CyTOF XT on average will have a higher Beta value
Lymphocytes A o _ _ _ _ _ compared to Helios. The shaded area (red) indicates the associated confidence limit bounds. The 95% confidence limits
Triplicate samples were acquired in parallel on two Helios instruments running of the slope are shown for the line of best fit. Calculations were performed using NCSS 12.0.
Monocytes CyTOF Software v7.0.5189 and on two CyTOF XT instruments running CyTOF
CD3+ Classical,
Naive, transitional, Software v8.0.12471. -
central memory, CD4+ nonclassical C ONncC I usions
effector memory, : : .
terminal . A Normalized FCS files were analyzed using Maxpar Pathsetter software v2.0.45.
effector : . . :
regulatory B cells Dendritic A CyTOF XT is a new generation of CyTOF instrument that shares the same reliable level
cells . . . ape
Naive, memory, Lol of performance as Helios when using the Maxpar Direct Immune Profiling Assay.
Thi, Th2, plasmablasts Myeloid,
Th17 plasmacytoid ) ) . . :
A CyTOF XT and Helios acquired files analyzed in Maxpar Pathsetter resulted in no
cD8+ statistically significant difference between the two platforms.
MAIT/ central mem o Granulocytes
NKT . cfrector memory, CDGE%:;&ZSF;WS A CyTOF XT overall resulted in improved staining resolution for whole blood and PBMC
terminal : .
errocte sasophis, samples compared to Helios.
eosinophils Maxpar Direct Immune Profiling Assay Helios, a CyTOF System CyTOF XT, a CyTOF System  Maxpar Pathsetter software Figure 7 . Cen-se ®Cauchy enhanced nearestneighbor stochastic embedding) clustering, a dimensionality reduction A o _ _
(PN 201325) (PN 107002) (PN 117002) (PN 401018) tool (GemStoneh, performed in Maxpar Pathsetter software shows similar results between CyTOF XT and Helios. The handsfree acquisition on CyTOF XT and the automated analysis of Maxpar Direct
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Figure 5. Maxpar Direct Immune ProfilingAssay stainedsamples are acquired on Helios or CyTOF XT mass acquired with (A) Helios and (B) CyTOF XT. Neutrophils are intentionally excluded in these Cerse Qlots to better : :
Figure 2. Populations identified by the Maxpar Direct Immune Profiling Assay cytometers. Normalized data may be analyzed by Maxpar Pathsetter software for automated analysis. visualize the other cell types. Immunophenotyping of human whole blood and PBMC samples.
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