Instrument QC and Qualification
For the Cytek CellStream

Instrument QC and Calibration with nanoRainbow Beads

Purpose

Assess fluorescence resolution and laser alignment and calibrate instrument flow rate using
Cellarcus vCal™ nanoRainbow beads (nRBs). First-time users will need to perform Instrument
Setup and create a vCal™ Bead Template for data as described in Appendix A.

Materials
Kit Component Size Store
vCal™ nanoRainbow beads (CBS6 — 2.5 mL) 2.5mL 4°C

vCal™ Instrument QC and Qualification data analysis Layout

Materials to be Provided by user

e Gloves

e Microwell plate (Sartstedt 82.1583.001)

e FCS Express or FCS Express Reader software (FCS Express Reader)

Procedure

1. Create a New Experiment by opening the vCal™ Bead Template created during Instrument
Setup (see Appendix A).

Define save file name as “YYMMDD CytoFlex nanoRainbow”.

Vortex nanoRainbow beads well.

Place five drops (~250 ul) undiluted nanoRainbow beads in a well (or tube).

Record the nanoRainbow bead sample for 30 seconds.

vk LN
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Data Analysis
Run SOP

Open the Aurora (including Northern Lights) Instrument QC and Qualification data analysis
Layout in FCS Express and run the SOP by going to Tools>Run SOP.

Before the first use of FCS Express, select the instrument-specific options as instructed as
specified in "READ ME FIRST" tab.
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Analysis

1. Goto Data List (right side of page) and click the Add Data File icon to navigate to
nanoRainbow data (.fcs) file.

2. Inthe "Data List" window click on the nanoRainbow (.fcs) file then open the "Change File"
menu and select "Change Data On All Plots" from the dropdown menu.

3. Adjust the “nanoRainbows1” and the “nanoRainbows2” gates to include single beads
(excluding background noise, doublets, etc).

4. Inspect the time history for any fluidics issues.

5. Inspect the fluorescence histograms of a representative channel from each laser and adjust
the markers to select each of the four bead populations.

6. Laser alighnment is assessed by inspecting the CV of the bright bead population, which
should be <15%. If CVs are higher, or there is an apparent leftward shoulder to the peak,
alignment on that laser may be sub-optimal.

7. Fluorescence resolution is assessed via the Separation Index (Sl), which reflects the
resolution of dim signals from background by comparing the difference between the blank
and dimmest bead to the standard deviation of the background. This semi-quantitative
metric is useful for an initial analysis of instrument performance, and the vFRed™ Sl should
be >3.0 to ensure efficient EV detection.

8. Setthe "nRB Pk4 Singlets", "nRB Pk4 Doublets", and "nRB Pk4 Triplets" on the appropriate
populations. The Layout will calculate the sample flow rate using the known concentration
of the nanoRainbow beads (2e6/mL).

9. Go to File>Save As to save the layout with a descriptive name.
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Figure 1. Instrument QC and Qualification. A. Single nanoRainbow beads are gated by light scatter. B. The
laser and fluidic alignment is assessed by the Peak 4 (Bright) CV, while the fluorescence resolution is assessed
using the Separation Index, which reflects the resolution between Peak 2 (Dim) and Peak 1 (Blank). C. The
sample flow rate is estimated from the number of Pea rig eads, including doublets and triplets,
le fl te is estimated fi th ber of Peak 4 (Bright) beads, including doublets and triplet
measured for a fixed time.
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Appendix A. Instrument Setup — Luminex CellStream

1. Create New Experiment and Settings Files

Before running vFC™ Protocols, it is necessary to create Settings files (*.ist), which contain the
data acquisition settings for vFC assays. We will create one Settings file for analysis of vCal

calibration beads, and a second for vFC assays.

After initializing the instrument, create a New Experiment (File> New experiment) and make

the following selections:
Type: Autosampler

Name: Append a descriptive name after the
date.

Settings: Reset instrument setting and analysis

FCS Data: Basic imaging and Traditional flow
data

and then click “Create Experiment”.

2. Enable Small Particle Detection

New Experiment

nly (Resets analysis, and compensation)

FCS Data:

Allimaging and Traditional flow data (Advanced)

Create Experiment

ssssss

The “Small Particle Detection” mode operates the detector at high gain, increasing sensitivity
for measurement of dim particles. Choose this option:

Instrument>Advanced>Set Up Small Particle Detection

3. Acquisition Settings

Table 1. Acquisition settings

VFC™ assays using the CellStream are vCal™ Calibration Beads VvFC™ Assay
performed with all fluorescence Laser | Power (%) | Threshold | Power (%) | Threshold
excitation lasers at maximum power FSC 5 2000 5 none
(100%), and the FSC and SSC lasers at 5% S5C 1 none 1 none
and 1%, all thresholds set to “none” 375 0 none 0 none
(Table 1). If your instrument is equipped 405 100 none 100 none
488 100 none 100 none
with 375 nm and/or 532 nm lasers, set 532 0 none 0 none
these to 0% power. 561 100 none 100 none
. . . 642 100 none 100 none
vCal™ Calibration particles are measured 730 OFF one OFF one

using the same fluorescence settings, but

with the FSC and SSC thresholds set to 2000 and 5000 respectively.
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Define vCal™ Beads Settings
In Record Settings:

Set Stopping Criteria to: Time, 60 seconds in All gates.

In Instrument Settings:
Set the FSC and SSC Laser Power at 5% and 1%, respectively
Set all other enabled lasers to 100%.
Set the Trigger Channel to All.
Set the Parameter Thresholds to FSC (2000) and SSC (5000).
Set the Sample Flow Rate to Slow (3.66ulL/min)

Define acquisition plots

> a =)
Run Pite Bet || Abort Record and Retum
Plate Settings
Events /sec: 58 Recover urused sample
Sample Tme: 00:16:10 Cean
Sample Rate: 3.66 i frin Shutdonn
Small Particle
Detection
6.5

%4 Instrument Settings

m Sample Flow Rate. -5
Slow.

Forochvome Chart
-]
[ssc | @[ 1ooz] P Sstusation
. Trgger Charrel
[ @l==E] |

'f:’ 100.00 2| parameter Theeshokds

. lssc-77ayse-at ~lw =
ol e w
° 100.00 12 Al Channels (OR): [0

[ Y m—

Once Acquisition settings are set correctly as described above, add informative plots to
acquisition screen. Add the following 1- and 2-parameter plots and gates to view data:

Note that Plots will be populated with data while samples are being acquired in Run mode, but
not when in Record mode. Gating and data analysis do not take place during acquisition, but
will be performed post-acquisition using the vFC™ Analysis layout in FCS Express or FCS Express

Reader.

Save Settings file
Save the Settings file as “vCal Bead Settings DATE”.
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Define vFC™ Assay Settings

In Record Settings: Sulta =] &
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Define acquisition plots
Once Acquisition settings are set correctly as described above, add informative plots to
acquisition screen. Add the following 1- and 2-parameter plots and gates to view data:
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Note that Plots will be populated with data while samples are being acquired in Run mode, but
not when in Record mode. Gating and data analysis do not take place during acquisition, but
will be performed post-acquisition using the vFC™ Analysis layout in FCS Express or FCS Express
Reader.

5. Save Settings file
Save current settings as: “vFC Assay Settings DATE”.
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Running a vFC™ Assay

Once the instrument and assay performance has been characterized and validated, standard
protocols for EV counting and sizing and cargo measurement can be performed. These assays
generally include a dilution series to determine the concentration and optimal dilutions for
unknown samples (Protocol 1), staining for markers of surface or internal cargo and detergent
treatment to demonstrate sensitivity of the measured particles (Protocol 2). The general
procedure is outlined below. See the relevant detailed vFC™ Assay Protocols for assay-specific
instructions.

1. Open a new VFC™ Experiment and Load Settings
Open a New Experiment and choose “Load Settings” from top ribbon menu and load “vFC Assay
Settings_YYMMDD.ist”. file. 1 l

L
dew Expariment Open Experiment  Seve Expariment  Closs Experiment  Channals Event Gallery Lood Seftings: Save Seftings.  Return Sample Flush

Y Om B -

Compensation Initialize Clean Calibra

=1 o 2 L » - - - i =] BE = B & & & B
- e Cose Al Cose AlEutselcted | Smal M

B A Refesh | Popuators Regors oo - Skl Large | Arange
un Plte Gect Record —
I —) C -
Sape Pl Setinge
Eveais f s o [ p— © 5 s w0 om | Legen:
S Tom: w00a cem = 4 [ » TsPC » Documents @] | Search Documents P Vs
SomicRaie:  386yiimn Sutdonn = .
¥ | Orgsnae v Mewfokder - m e 4 | Emor
Small Particle -
S Detection P 4% Neme Date modiied woe 2 inanpiets
J Expetiment 191 B VFC o FCS e S5C notrig 24 ' STF 2 K8 - @ cncated
= 3 Experiment 191 [ mancrain bom 2 sen T s o 0 rooven
E Experiment 200 [ WFC no FCS e trig W 140 AM T Fil X8 lis =\
] . =i
- expuiment 2000 [ VFC Chitrigger 1 107 P ST il 1@ &
coune_~| [1o000_[£] of [ i = b ol 5 vic vFRvigge 191021 1 9pM T e -
a & OneDrive B 1 T Fil = queued
ot B seingst s
- ) serings ! Fie
‘Samole ID This PG N
Experiment 200526 0 Fiefide ——
2 30 Objects
FieName = f— Experiment_200430_ W ' EOT11_EVs: e foldes s tevd
S Expe e folde ! M (2]
-t : —
e fod
e Fiow Rate 3 i bson L2
[E10[mag == [ 3 °
— Puoradvome Chert efoide k.
e tolder
oS,
[Se]® =k ! — o
120 J
=] © e fokdes
405 | @ [0 2 Experment 200221 _Ch e
o CJ P Uiy o o o
LIS — File narme: | | instrument settings files (ist) lis
mete Theshalds e

1 Edt Detais

SamplelD Status

2. Create Sample List

Under Sample list choose “Edit Details”. This will bring up a new window for naming samples.
Highlight plate wells to be run and choose “Use current Settings” for data collection. Files will
be named yyyy_mm_dd_WellID_plate#_"text entered in sample ID field”.fcs Enter Sample IDs
as described in the specific vFC™ Assay Protocol. Once sample IDs have been entered choose
“Save and Close” to return to acquisition screen.
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Cellstream: Parameter tables for Compensation

When using the compensation protocol the Cellstream parameter design will interfere with FCS
Express ability to assign each bead to the right channel. As a result you will likely need to assign
each single-stained control to its corresponding parameter manually. See chart below.

Detector  [Parameter Name (SPnN) EX-EM/BP Stain Name (SPnS)
Al SSC-773/56 - Al SSC - 773/56
A2 405 - 456/51 - A2 405 - 456/51 V450
A3 405 - 528/46 - A3 405 - 528/46 V525
A4 405 - 583/24 - A4 405 - 583/24
A5 405 -611/31 - A5 405 -611/31 V610
A6 405 - 702/87 - A6 405 - 702/87
B1 642 - 773/56 - B1 642 - 773/56 APC780
B3 642 - 528/46 - B3 642 - 528/46
B4 642 - 583/24 - B4 642 - 583/24
B5 642 -611/31-B5 642 - 611/31
B6 642 - 702/87 - B6 642 - 702/87 APC
C1 488 - 773/56 - C1 488 - 773/56
Cc2 no laser - 456/51 - C2 no laser - 456/51
C3 488 - 528/46 - C3 488 - 528/46 FITC
Cc4 488 - 583/24 - C4 488 - 583/24
C5 488 -611/31-C5 488 -611/31
C6 488 - 702/87 - C6 488 -702/87 vFRed
D1 561-773/56 -D1 561 - 773/56 PE780
D2 FSC-456/51 - D2 FSC - 456/51
D3 no laser - 528/46 - D3 no laser - 528/46
D4 561 -583/24 - D4 561 - 583/24 PE
D5 561-611/31-D5 561-611/31 PE594
D6 561 -702/87 - D6 561 - 702/87 PE780
Notes

Developed, Manufactured, and Distributed By

Cellarcus Biosciences, Inc.
Telephone: +1 (858) 239-2100

Customer Care: cellarcus@cellarcus.com
Technical Support: technical@cellarcus.com
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