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Figure 2. Example of 8-peak bead data as displayed on the Attune NxT Flow Cytometer. Gating is on the main
population of beads in FSC vs. SSC, collected at 200 pL/minute flow rate, as analyzed in the Attune NxT
Software in all 14 fluorescent detectors. A time vs. BL1 plot was also used to monitor fluidic stability. Data
taken from Instrument A day 11.

collected in three different identically configured cytometers
over 11 days, in 14 different fluorescent detectors at six flow
rates (12.5 yL/min, 25 yL/min, 100 yL/min, 200 pL/min, 500
uL/min, and 1000 pL/min). All data was first evaluated with
flowCut to check for spurious events. An automated approach

Figure 6. Curve fitting, data taken from Instrument B day 10 collected with the 200 pL/min flow rate A) Display the curve fitting results
for each of the fluorescent detectors. B) zoomed-in display of the same curve fitting graphs, showing detail at the intercept.
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vortexed before running.

 The workspace used FSC (linear) vs. SSC (linear), with a
region around the main population of beads for gating
histogram plots (log) of each of the 14 fluorescent detectors
and a time (linear) vs. BL1 (log) plot.

« Area, Height, and Width were collected for each parameter.

« Stop criteria was set at 20,000 events within the gated main
bead population.

* Instrument voltages were set daily using the bright peak of
the PT beads at a median of 300,000 £ 5000 as a target

DISCUSSION

In this study, a quadratic curve fit was applied to the bead clusters for curve fitting, the amount of curvature the quadratic
curve fit has determines the CV of each sample. The closer the curve is to linear, the closer the CV value is to zero. In
some cases the y-intercept is negative, making the B value negative and complicating the interpretation of the B value.
These curve fitting plots show a limitation of the multi-peak bead method; by including the brightest beads in the analysis,
the fit of the curve extends over a very broad dynamic range and can easily skew results at the lower end. Another
limitation is from the bead set itself, as each individual bead population has a specific spectral output that is slightly
different due to different ratios of dyes used. The use of multi-intensity beads with a single fluorophore may overcome this
particular limitation.

Figure 3. Example flowCut analysis, time vs. BL1 fluorescence

The flowCut analysis identified only two files out of 198 files where outlier events were identified and
removed, indicating fluidic stability of instruments tested. Plots show time vs. BL1 with flowCut removed
points in black or grey A) flowCut data file has no outlier events identified, Instrument C day 11 using the
12.5 pyL/minute flow rate. B) flowCut data file has minimal outlier events identified and removed,
Instrument A day 4 using the 12.5 uL/minute flow rate. C) flowCut data file has minimal outlier events
Identified and removed, Instrument C day 10 using the 12.5 pL/minute flow rate.

Scatter Area - 005_A_Day10_25 Scatter Area - 005_A_Day10_25

reference range in each of the 14 fluorescent detectors. -y = .
* Following th'S_’ daily collection of 8-peak b_eads used the 0| The data analyzed in the study shows the Q values for each instrument are consistent across the length of the study (7A)
voltages required for placement of the PT bright peak bead : 1 . and consistent across the lower four flow rates, with an expected slight decrease at the highest two flow rates due to fluidic
In the target reference range. | S I S =3 . velocity (7B). The Q values are similar for instruments A and B, while Instrument C has a slightly different Q value. The data
* Each day, 8 peak beads were collected in every fluorescent 2é z T | shows the B values for are consistent across days and instruments (7C) and across flow rates (7D). The data shows the
detector at six flow rates: 12.5 plL/min, 25 plL/min, 100 S g | S % =" CV values are consistent over days and instruments (7E) and across flow rates, however instrument C has a slightly higher
uL/min, 200 pL/min, 500 pL/min, and 1000 pyL/min. s ° -3 CV at the 1000 uL/min flow rate (7F).
« Data was collected for 11 days. " ) -
. Resu_lt_s_were _analyzed In the Attune NXT Software to monitor ) - CONCLUSIONS
acquisition (Figure 2). i1 | | | | | | | | | | 2 - o _ , . . - . .
« All 198 files were exported for automated analysis. 00100 20105 40105 6er05 80105 1408 A L o 15 do 25 30 as 4o « The paucity of event removal with flowCut indicates remarkable fluidic stability across all instruments and days in the
study, and contributes to the overall system performance of the Attune NXT Flow Cytometers evaluated in this study.
Figure 1. Optical Configuration of the 4 laser Attune NxT Flow Cytometer Figure 4. flowQB automated gating example » Consistency of performance across all instruments is demonstrated, over time and across flow rates within the same

: A) displays the beads in FSC vs SSC B) shows the main bead population identified and used for further heath velocit
Attune NxT instrument Cat # A24358 analysis. C) is an example of a dual parameter plot of the multi-peak data gated on the main bead sheatn velocily. _ _ _ _ _ _ _ _
. Detect Emission population. « Automated analysis can be used to monitor intra-instrument and inter-instrument differences, daily and over time,
aser =ECOT 1 Filter (nm) Increasing confidence in data collected.
Blue BL1 530/30 « This type of automated analysis allows for easy identification of outlier parameters.
488 nm BL2 590/40 ) A - Ideal i _B - Outlier C - Bleeding « Tracking of Q and B can provide valuable information as part of an instrument QC program.
50 mW BL3 695/40 < N i e o * Robust automated analysis can be used to automatically calculate the detector efficiency (Q), optical background (B)
YL1 585/16 o | 2 . . and CV of the bead set measurement, eliminating operator subjectivity and streamlining effort.
Yellow @
YL2 620/16 - o p .
561 nm e ] o " o
YL3 695/40 . ' I _°
50 mW — 780/60 - § 9 ' o a REFERENCES
= {0 ! = O
o o Lo 1. Chase and Hoffman. Resolution of dimly fluorescent particles: a practical
Red RL1 ETﬂf 14 o | - o | o T measure of fluorescence sensitivity. Cytometry, 33(2):267-279, 1998
638 nm RL2 ]’2{]{3{] . . rm 2. Hoffman and Wood. Characterization of flow cytometer instrument
- - s w1 s sensitivity. Curr Protoc Cytom, Unit 1.20, 2007
100 mW RL3 780/30 . E m’_-’ 3. Perfetto, et.al. Q and B Values are Critical Measurements Required for
VL1 Mﬂfﬁﬂ - _ , E'. _ . ) ) _ =1 Inter-Instrument Standardization and Development of Multicolor Flow
Violet 10 15 20 1...? 5 ) 30 35 4.0 1.0 15 20 25 30 35 40 10 15 20 25 30 35 40 Cytometry Staining Panels Cytometry Part A, 85A: 1037-1048, 2014
405 nm viz2 512/25 = GL1-H YL4-H 4. Wang and Hoffman. Standardization, calibration, and control in flow
VL3 603/48 cytometry. Curr. Protoc. Cytom. 79:1.3.1-1.3.27 2017
50 mW - ?10::50 Figure 5. flowQB identifies differences 5. Parks, et. al. A Methodology for evaluating and comparing flow cytometers: -
A) The expected identification of 8 distinct clusters is shown, file from Instrument A day 5 using 25 puL/min A multisite study of 23 instruments. Cytometry A, 93A: 1087-1091, 2018 I hermo FISher
flow rate. B) There was an unusual double peak observed for peaks 6 and 8, file from Instrument C day 5 6. ngﬁéﬂgt' Efg;stEV;';ﬁa;Zi ffr‘:‘;lycsﬁom;terLE[e)rfogggncfnu‘l’;’i':zvé‘l’e'gbhézg
C ta pex at 1000 pL/min flow rate. This is the only file removed from the data set analysis. C) The bead populations data. Cytometry A; 91A: 232— 249, 2017 S C I E N T I F I C
. . are less distinct at the lower end, and show minor bleeding of fluorescence between clusters, file from
Bioinformatics instrument C day 7 at 1000 pL/min flow rate.

For research use only. Not for use in diagnostic procedures.
© 2019 Thermo Fisher Scientific Inc. All rights reserved. All Thermo Fisher Scientific and its subsidiaries unless otherwise specified.

Thermo Fisher Scientific « 5791 Van Allen Way « Carlsbad, CA 92008 « www.thermofisher.com



