Comparison of BD FACSLyric™ Instrument Performance in a Global Setting

Is the Cytometer Setup & QC software module of the BD FACSLyric™ instrument sufficient to monitor instrument performance?

Y
Cerba Research f

Bieke Soen 1, Jarne Schelpe 2, Miet De Baere 2, Silke De Waele?, Asha Soosapilla 3, Eggy Yeh ¢,
George Wei 4, Veronica Nash 1, Christopher Rota *, Ans De Beuckelaer * and Nithianandan Selliah !

Comparison of MFI values between instruments

Note that our extensive investigation across 15 instruments indicates that instruments #1714 and #052 located in EU (grey background in Table 1) are outliers
with possible inherent differences in lasers and detectors, or in setup during the initial installation. Further investigation continues to identify the issue in these
instruments. Therefore, data from these two instruments are NOT included in the analysis in Figure 3 and Table 1.
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The MFI values were also compared between instruments. To cover different ranges across the MFI spectrum of the cytometers, data from both
types of calibration beads were evaluated. Whisker plot analysis reveals a higher variation in MFI values for APC-Cy7 and BV786 when using CS&T
beads, and for APC, APC-Cy7 and V450 when using Ultra Rainbow beads (Figure 3). As shown in Table 1 for Ultra Rainbow beads, the variation is
further confirmed when reviewing APC and V450, which have a %CV of 17.77% and 11.43%, respectively.

Background

As flow cytometry is a powerful tool to characterize cellular populations, it is critical to have standardized instruments within and
across different labs and/or regions for global clinical trials. The Cytometer Setup & QC software in the BD FACSLyric™
instrument should correct for daily fluctuations within one instrument and across instruments using Bright Bead Median Target
Values (BBMTV). To assess the capability of the software module to standardize flow cytometry assays, we evaluated the
Median Fluorescence Intensity (MFI) between instruments and within instruments over time, using both BD® Cytometer Setup
and Tracking (CS&T) beads (BD Biosciences) and SPHERO™ Ultra Rainbow calibration particles (Spherotech).

To further investigate which of the instruments are deviating, the %difference was calculated for all instruments using instrument #292 as reference.
#292 was chosen as reference because its MFI values were closest to the average of all instruments. Only three instruments show %difference
greater then 20% in certain channels with Ultra Rainbow beads. Multiple instruments show %differences between 10% and 20% in several channels
with all the beads tested (Table 1).

/ A Accuracy of MFI across instruments - CS&T beads B Accuracy of MFI across instruments - Ultra Rainbow

100,000 beads
Method 90,000 200,000

80,000 180,000
To monitor instrument performance and reproducibility of MFI values, experiments were performed across a total of 15 70,000 128’888 ==
instruments located in four different countries; Belgium (6), USA (4), Taiwan (2) and Australia (3). A specific lot of two types of __ 60,000 B 120,000
calibration beads, CS&T beads (LOT 2091889) and Ultra Rainbow calibration particles (LOT AP0O3), were chosen to monitor all 12 = 50,000 = % 100,000 _— *
channels of the BD FACSLyric™ instrument. 40,000 — T 80,000 pgs

CST - Beads 30,000 == == 60,000 T -
During the experiments, both types of calibration beads were prepared according to the o p 20,000 s 40,000 o _E ——
manufacturer's recommendation and acquired daily for five consecutive days on a o || 10,000 - —_— 20,000 L S S—
total of 15 BD FACSLyric™ instruments. In order to perform the experiments on S 1500 4 | 0 0
optimally functioning flow cytometers, acquisition of the beads was always done after s | g e sc L E LA LS PP e & KPS dHE & & @“Q %@"o(o
a successful performance QC (pQC). To ensure that the resulting MFI values were so0- Hy & o I ) IS S R
obtained independently from the built in Cytomer Setup & QC software module, beads = % T T T e T e @ N «
’ FITC-A Figure 3: CS&T beads (A) and Ultra Rainbow beads (B) were acquired on all 15 instruments across the globe. Box and whisker chart of MFI values show median, 25 percentile, 751 percentile, minimal value and maximal value.

were acquired in experiment mode on the Lyse/Wash (LW) setting, without
compensation. Next, data were analyzed using FACSuite™ software for all 12 channels,

Data from all instruments, except instruments #114 and #052 located in EU which are considered as outliers and currently under investigation, are shown for each of the 12 channels, with channels of the 488 nm laser shown in
blue, channels of the 640 nm laser shown in pink, and channels of the 405 nm laser shown in purple.
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Figure 2: MFI values from CS&T beads were collected for two non-consecutive weeks, with a time period of five months in CQC and BLT Qﬂ two mstruments (F!gure 2B). Variation) of MFI over all instruments, except instruments #114 and #052, is shown. %difference/%CV <10%: black; 10%-20%: purple; >20%: pink. Data are from acquisition of CS&T beads,
between. Data is displayed as %difference between MFI on the first day (15/Nov/2022) of acquisition and the MFI on the %difference 1s <5% (maxmum IS 2.80/0)’ Ultra Rainbow beads and Fc beads. * Instruments #114 and #052, located in EU are considered as outlier instruments and are currently under investigation. ND: Note Done.
days shown on the graph. Representative data from one instrument is shown (A). The influence of a cQC and BLT was h - h MF| bili : nfl d
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Ultra Rainbow beads (BLT) before and after the execution of a cQC or BLT (B). by cQC or BLT, which is crucial for testing )
samples in long term clinical trials. Conclusion

.

Evaluation of MFI values across all 12 channels for an extended period shows that the BD FACSLyric™ instrument is capable of generating

reproducible results over time. However, the data from calibration beads show that the Cytometer Setup & QC software module is not able to ensure
optimal alignment of MFI| values across multiple instruments for all channels. The most significant differences were observed on the APC, APC-Cy7,
V450 and BV786 channels in some of the instruments.
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Cerba Research can develop and validate customized flow
cytometry panels for global clinical trials.

Connect with our scientific team to learn how we can enhance your
research and develop specific flow cytometry panels.

Variation of MFI values across different BD FACSLyric™ instruments were more significant than anticipated. This highlights the importance of
selecting instruments with similar MFI values during assay validation and, when possible, incorporating quantification beads for normalization of MFI

\\values for global clinical trials.
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