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ABSTRACT METHODOLOGY RESULTS CONCLUSIONS

With the ability to delve deep into the complexities of Panel Design Number of observed unmixing errors differ across instruments and antibody sets. Hydrogels exhibit Our original aim was to elucidate the patterns
biology, high-parameter flow cytometry has revolutionized the A 25 color panel was derived from a combination of antibodies used fewer or equivalent errors to polystyrene on the Aurora, but more errors on the ASSE. The ID7000 associated with unmixing cells using hydrogels vs.
field, paving the way for groundbreaking discoveries. However in OMIP-71, with alternatives taken either from OMIP-69 or tested has fewer errors than either and shows mixed results between panels. polystyrene single stained controls due to charge. Our

: ({ : : hs. th hurdles h dtob ' ’ in-house on the Cytek Aurora. The panel was designed to be . | . | results found that trends can vary significantly by
amidst 1ts triumphs, there are hurdles that need to be overcome, compatible with a BD A5SE, Cytek Aurora 5L, and SONY ID7000 - Total Number of Unmixing Errors in Panel - Total Number of Unmixing Errors in CD4 Set instrument/unmixing method, rather than particle charge.

such as the accuracy of unmixing and compensation in :5L. The equivalent ﬂuqrophore set on CD4 antibodies was purchased ) ) 93 ) The major difference in calculation is the use of Ordinary
high-parameter panels. This need for better accuracy in in tandem to assess antibody-specific differences. . 7 . = Least Squares (OLS) on the Cytek Aurora and BD A5SE
high-parameter panels has become increasingly apparent once Panel Optimization 70 70 > vs Weighted Least Squares (WLS) on the SONY ID7000.
users attempt to standardize flow cytometry assays. While 60 60 . It 1s possible that this contributes to the number of errors,
cell-based controls have long been considered the gold standard Titers from publications were validated in-house using a Leukopak v 7 42 but data on a universal unmixing platform capable of both
for achieving this, the limitations become evident when dealing provided by AllCells. To verify titers, 400,000 cells were stained in 22 zz I I methods 1s needed. . |

. : : 100 uL of a staining cocktail made in staining buffer (BD Our results also suggest that the antibody conjugated to
with rare cell types and low antigen expression. In such cases, . - . 20 16 20 : gy

Pharmingen) and staining performance was compared against o o o o the fluor has some 1impact on the number of unmixing

polystyrene beads have become a gap fill. However, these OMICS-Guard and IC Fixation buffer. To maintain staining 12 1 o . B N 12 0 ; i3 ] £ ; errors. When comparing the total error distribution
introduce compensation errors and unmixing inaccuracies in performance across plates, 83000 CD4+ TruCytes®, 46 uL pf CellTotal Errors Hydrogel Total Errors Polystyrene Total Errors Cell Total Erors TuCpteTotalErors  HydrogelTotalErrors  Polystyrene Total rrors between panels, we see an increase in the number of errors
multicolor samples which require re-optimization. HyParComp, and 50 uL of UltraComp were used for each single mID7e0n m Ao RASEE " Auors mIB/OD AR found on the CD4 fluor set vs. the OMIP derived panel 1.

stained synthetic sample respectively. Single stained cells, multicolor

. . . iven that CD4 is a st 1 k
samples, and stained synthetic particles were tested for performance Give (D15 a strongly expressed marker compared

We postulate that the charge on polystyrene plays a role in

Figure 1: Total number of observed unmixing errors above threshold across all instruments unmixed with the respective particle type. Note that the ASSE

the observed 1inaccuracies in multicolor cell samples. Thus, in staining buffer (BD Pharmingen), OMICS-guard (BD experienced red laser failures during the run, thus there is no CD4 data for APC, APC-R700, and APC-Cy7 on the AS. to .many markers in Paqel 1, 1t1s possible that the overall
Slingshot Biosciences has developed an uncharged Pharmingen), and IC Fixation Buffer (ThermoFisher). , oo brightness plays a role in the calculated 551 value.
: . : . TruCytes® (epitope binding) particles show fewer errors compared to anti-Fc capture particles on the Previous results have shown instances where hydrogels
hydrogel-based capture particle as a third option for single Shi t and 1 isiti ASSE and Aurora, but not the ID7000. More errors are found in the far red emitters and Blue/YG show fewer SSI errors than polystyrene based particles on
. . . : ipment and sample acquisition u , bu . und i i u
stained contrc?ls. These ge?s .are 1ntende.d to improve the quality laser excited fluors on the CD4 fluor set. the Cytek Aurora (2). In the panels here, we similarly see
of compensation and unmixing for particular fluorophores by Samples were shipped to Universities of Pennsylvania, Michigan, N B fewer errors in BV711, BV750, PE, and PE tandems
reducing charge-based interactions. To test these claims, we and Chicago in 50 uL of OMICS-guard buffer per well in a V-bottom N . S ule A . eRRIEERRet UnXINg Bcls~yEknliok (except for 1 instance). However, this trend does not repeat
evaluated the accuracy of both gels and polystyrene based plgte.tPlaItl§s Werf foil S?ailetd tlghtlyé?;liga;%(aged ‘lmth cardboard s 18 across other instruments, suggesting that there may be
. , , , rior to shipment overnight on ice. samples were : : : ST :
particles against single stained cells on two panels. We measure P b s o - P - L 16 discrepancies due to the instrument. A complication arises
resuspended in tubes for running, the remainders were ran in the > y :
. . . > as the ASSE red laser failed on the day of the CD4 run, so
accuracy with the Secondary Stain Index (SSI), a metric for original plate. 100 uL of buffer was added to ensure adequate - - some data could not be analvzed
identifying compensation/unmixing errors above a threshold. running volume 10 10 Finally, we see a major 21,i ffelience the number of
This metric allows one to quantify the degree of ’ ’ ’

_ 1 Y . ,g , Panel 1 was run 1 day after shipment, and the CD4 panel was run 2 6 6 €ITOTS On CD4+ cells when CD4+ TruCytes® are US.6d as
over/under-compensation and unmixing inaccuracy on single days after shipment. Parallel runs of the same stained samples were 4 4 §1ng1§ stained cor}trols on tl}f: Aurora and ASSE. This
stained cells with particular control types. performed at Slingshot headquarters to compare differences ? T 0 il 1 L T |k ? Tl FEEE T I | ||| | implies that a major factor in the accuracy of a single

We used a panel derived from both OMIP-71 and OMIP-69, introduced 1in the shipping process. & F O PSP E B S B PO P L O O@m@@@%@@%ﬁﬁ@@@@@@@@&QﬁQ)%%%& €. 0 0 P 8 & stained control for these two datasets 1s the binding site, as
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two optimized phenotyping panels, as well as CD4 conjugated , L S ¥ A € TT S bOth cells. and TruCytes® bmq the Fv region of the
Data AnalySIS B Cell Errors M Hydrogel Errors B Polystyrene Errors M Cell Errors M TruCyte M Hydrogel Errors M Polystyrene Errors aIltlbOdy lnStCad Of the FC I'Cgl()n.

antibodies on the same fluor set. To evaluate unmixing errors, we A : L ..
A limitation on the study is the diversity of unmixing

: : . . . . : - Figure 2a: Cytek Aurora data for the panel and CD4 equivalent. ] ]

unmixed single stained cells acquired on 3 different instruments Cytgk Aurora data was unmixed in SpectroFlo, ID7000 data was algorithms that prevent true head to head comparisons

using either cells, Slingshot’s CD4+ TruCytes™ (for unm%xed on the SONY [D7000 S(,)ftware’ and BD A5 data was between particle performance. An unmixing platform that

epitope-specific hydrogel binding), anti-Fc capture polystyrene unmixed in FlowJo using Autospill. Autofluorescence was extracted salElL Iolol e oSt ety TS e e incorporates all variations of unmixing would allow better

_ _ . . . using the lymphocyte population. Each single stained control was 20 20 : : . :

beads, or Slingshot’s anti-Fc capture gels. Using this analysis of gated for positive and negative populations in FlowJo. Positive MFI, 18 18 comparisons between the p ?lI’thleS. Future studies will al.so

fluorophore-antibody combinations we seek to further negative rSD, and negative MFI, were exported as CSVs. 16 16 look at how spectra normalize between cells and synthetics
14 14 to further elaborate on where discrepancies occur and how

standardize high-parameter flow cytometry by quantifying trends

12 12

SSI was calculated on cells unmixed with either Cell, Hydrogel, these influence errors.

to overcome present challenges in reproducibility. We also hope UltraComp, or TruCyte single stained controls (where applicable) per N v
to find additional reasons why errors are inconsistent across instrument. All data was gated identically in FlowJo for exporting z z
panels and instruments. statistics. Secondary Stain Index calculations were performed using 5 % . .
R on the exported CSVs. > . Citations
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Secondary Channel

-1>SSI>1:datais I I I " |
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Fluor APC APC-R700 | APC-Cy7
AL TCR Yo Ch127 CCRY £CD4 set uses the same fluors on clone RPA-TA Primary Channel Figure 2¢: BD ASSE data for the panel and CD4 equivalent. Note that the red laser failed during the CD4 set acquisition, thus CD4 APC,
Clone B1  |HIL-7R-M21| G043H7 APC-R700, and APC-Cy7 could not be analyzed. ®
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