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Mass cytometry, driven by CyTOF® technology, uses antibodies labeled with isotopically Mixed - metal 35 - p|ex live -cell barcoding Effective debarcoding of the hlghly multiplexed ECS file Maxpar Direct Immune PrOflllng Assay
enriched metal tags, enabling high-resolution identification of discrete immune cell phenotypes o _ _ _ _ _
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combinations of Ptlabeled anti-CD45 antibodies to samples during antibody staining with the were combined into a single tube and stained with the antibodies 162Dy-CD66b and 142Nd-CD19. barcer sepgration cutoff of 0.3 was chos.e.n baéed on the generated curves. Additionally, the maximum Mahalanobis distance (MD(.jefau_It value was used as
\ J ¥ | J 0 Rt om:i B X y y-FJ(U 7 0 { D t Wt z 1 0O J no major outliers were observed. For additional information on these debarcoding parameters, refer to the CeHID 20-Plex Pd Barcoding Kit User Guide (PRD023)
-~ ] -~ l land R . - . . . . . [ = -
- ] ) ] ] o ] ] and https://github.com/zunderlab/single-cell-debarcoder/wiki/Debarcoding -FCSFiles. A) Green histograms and barcode separation curves are displayed for all
. . T T . - + All antibodies were stained accordlng to the Maxpar Cell Surface Stalnmg with Fresh Fix Protocol barcodes (left panel). Barcode event counts illustrate sample yields, and event dot plots depict barcode channel intensitiegright panel). Barcode 12 is shown as a AUtomated anaIySIS by Maxpar Pathsetter IIIUStra‘teS Immune
Overall, this study demonstrates added customizability and compatibility with existing _ - o e e g _ Y _ :
(PN 400276). representative sample depicting a clear visualization of the positive (1°6Cd, 19Pt, 89Y) and negative barcode channel intensities for each event. A barcode vyield of profl IeS Of each barcod ed sam ple
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Cell barcoding maximizes the performance of CyTOP mass cytometry by enabling sample CD3 T cells 38.33 23.96 22.63 1.33 61.62 31.81
multiplexing for high-parameter single-cell analysig*?l (Figure 1). Barcoded samples can be Fluidigm _ A B CD8 T cells 1142 654 587 067 27.99 12.50
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stained together in a single tube, eliminating staining variability between samples and
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reducing antibody and reagent use. Acquisition time is faster, requiring only a single run of
3010600B  CD45 (HI30) 106C CD8 EM 236 162 149 0.13 556 3.99
the multiplexed sample. With cell barcoding, you can achieve higher sample throughput for 3011000B  CDA45 (HI30) e CD8 TE 650 424 368 056 10.03 4.91
scaled-up experiments and improved data consistency for large studies 3011100B  CD45 (HI30) 1 CDATcells 1812 11.67 1150 0.17 27.94 16.78
3142001B CD19 (HIB19) 142\ CD4 Naive 7.01 400 427 027 1354 7.72
31620238 CD66b (80H3) 162Dy CD4 CM 294 211 201 0.10 5.38 357
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1 2 4 this experiment. B) Barcode scheme using
& 3 metal-tagged anti-CD45 antibodies. PB 0.01 0.01 0.01 0.00 0.08 0.07
Barcode Stain Acquire Decode Highlighted boxes indicate the anti-CD45 C NK Cells 998 610 543 067 6.10 3.20
by staining each combined samples data from single with Debarcoder antibodies used for each sample. Early NK 3.13 1.95 1.71 0.24 2.73 1.37
sample with a unique  with validated tube of combined software to create C) Barcoding and staining experimental Late NK 6.85 4.15 372 043 337 1.83
3-digit isotope code.  antibody panel. samples on Helios™. individual FCS workflow. Mono 765 395 377 0.18 650 5.62
files for each Class Mono 701 355 341 014 555 4.9
Figure 1. Standard workflow for cell barcoding original sample. Int Mono 056 031 029 0.02 043 0.37
Live - cell barcoding with the Maxpar Direct NCMono 008 009 006 002 052 0.3
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- - Immune PrOflllng Assay mDC 035 024 019 0.04 033 0.21
Deep ImmunophenOtyplng US|ng the Maxpar Gran 24.32 53.34 5158 176 0.74 43.99
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Profiling System enables users to automatically resolve this core 3@marker panel into 37 _ _ s R e i identified for each barcoded sample (BC). Green shading highlights the negligible differences
immune cell populations blood cell lysis step. A non-barcoded control (No BC) from the unstimulated Donor 1 sample was mzizg:gglg = mgizgzgggi - B) Heat map of the 35 debarcoded samples show the median signal intensities observed between barcode sample 1 and the norbarcoded control indicating that LCB did not affect cell frequencies. B) Representative cell type-specific reports
included and stained onIy with the Maxpar Direct Assay panel. M?xegzggg : Mixed_BC35 I - . from all 7 barcode channgls used. Expected posmvg channels al|gn_W|th the automatically generated by Pathsetter software with overlay plots depicting intensity within population subsets. CD8+ T cell§rom unstimulated and PMA/lonomycin
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CD3 CD19 CcD45 CD123 CCR7 | T The multiplexed sample and No BC control were acquired on a Helios instrument running CyTOF Al *‘-o%“., Ca TN e Y y N .%%‘.‘ " showed CD47+ event frequency to be no larger than 0.19% indicating no inter Donor 2 are shown as representative samples, illustrating changes in population clusters after stimulation.
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CD1c CD27 CD56 CD294 HLA-DR : files were analyzed using Maxpar Pathsetter software v2.0.45. L ¥ R .. R . o " o C)!%9r (DNA2) vs14Nd-CD19 biaxial plots revealed minimal differences in
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Antibody (clone) Isotope 1 hour debarcoded files as well as the barcoded FCS file. Top panel shows overlaid viSNE
Cat. No. 35 samples or more.
P plots of all debarcoded samples. Legend illustrates the colors displayed for each
Maxpar Direct Immune Profiling sample island. Bott | shows heat ISNE plots of the barcoded sampl
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Assays 30 marker panel depicting signal intensity from each ant-CD45 antibody used for barcoding as well I The added flexibility in tag selection for a combination of Cd, Pt, and Y isotopes empowers mass cytometry
1 : 2 3 3194001B CD45 (HI30) 194pt PMAvionomycin as the 29Bi-CD47 in red. users to pursue live-cell barcoding studies with extensive customization of antibody panels.
stimulation
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and process PBMC or whole blood data with customized acquisition template  population frequencies, QC metrics 3196001B CDA45 (H|30) 196pt :l: LIVE-Ce” barCOdlng can be expanded tO Other app“catlons InCIUdlng WhOIE bIOOd from healthy dOﬂOFS
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ks e i patiemaniuinnt S ter Ptlisdliacsomweri: 3198001B  CD45 (HI30) 198Pt stained with high-dimensional antibody panels such as the Maxpar Direct Immune Profiling Assay.
Figure 4. Experimental design for live -cell Stain with Maxpar Direct
Figure 2. Maxpar Direct Imnmune Profiling Assay. A) All 30 antibodies are provided dry in a single tube for easy sample addition. barcoding with whole blood. A) List of Immune Profiling Assay per
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