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Before using the MACSQuant® Instrument, read the chapter Important safety information in the
MACSQuantinstrument user manual and all other information contained in this software user manual, including
any safety and operating instructions. Pay special attention to all warnings displayed on the instrument. Failure
to read and follow these guidelines could lead to improper or incorrect usage and result in damage to the
instrument. Improper usage could also cause severe personal injury, death, unpredictable results, instrument
malfunction, and premature wear to components shortening the lifetime of the instrument. Such actions may
void your warranty. Keep the user manual and any other safety and operating instructions provided with the

instrument in a safe place accessible to all users for future reference.

If you have a serious concern regarding the safe use of your instrument, please contact your authorized Miltenyi

Biotec service provider or call Miltenyi Biotec Technical Support.
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How to use this instrument
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Read the chapter Important Safety Information in the MACSQuant® Instrument user manual as well as all

safety information in this manual before operating the instrument. When processing infectious, radioactive,

poisonous, or any other hazardous liquids, always abide by the necessary safety precautions.

This Software guide applies to the MACSQuant® Analyzer 10 (# 130-096-343), the MACSQuant® VYB (# 130-
096-116), the MACSQuant® Analyzer 16 (#130-109-803), and the MACSQuant® X (# 130-105-100) running
Software version 2.13. The MACSQuantify Software can also be installed on a personal computer (Microsoft

only) for data analysis. Certain functions are not available if the software is installed on a computer.

1.1 Switch on the instrument

1 Switch on the power switch to turn the instrument into stand-by mode.
2 Touch the touchscreen to power up the MACSQuantify™ Software.

3 Alogin window will appear.

1.2 Login

1 If in standby mode, touch the touchscreen to launch the MACSQuantify™ Software.
2 Enter user name and password.

3 dlick Login.

MACSQuantify™

n: 2
2

Registered for: CAP S

After login, the instrument is in data analysis mode. Data acquisition is not yet possible. Prime the

instrument before proceeding.

13
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1.3

1.5

1.6

Prime the instrument

1 To prime the instrument (power up the lasers, activate fluidics), click on the Main instrument control
button at the upper right of the window and select Acquisition mode.

2 Wait for the optical bench to warm up, which requires at least 30 minutes.

While the instrument warms up, it is recommended to perform a flush cycle followed by a clean

program. Refer to the MACSQuant Instrument user manual for details.

Lock the screen

The current user can lock the screen to prevent other users from accessing the instrument.
To deactivate the Lock function, refer to section Timer on page 130.

1 Click on the user name at the upper right hand side of the screen.

sl | == Change password...

E Logout

Lock screen

2 From the drop-down menu, select Lock screen.

3 To unlock, enter your password.

I =N

4 C(lick Unlock.

Logout

To log out, do one of the following:

o Click the Logout button.

o Click the user name at the upper right hand of the screen. From the drop-down menu, chose Logout.

Change passwords
If your instrument is connected to an LDAP system, refer to Authentication on page 169.

1 Click on the user name at the upper right side. From the drop-down menu, select Change password.



1.7

1.8

Change password [T (S|
e
Carimosmorrd [ |

I[}'langepasmordl’ Cancel ]

2 Enter your old password.

3 Enter a new password. Enter it again to confirm.

4 (lick Change password to proceed or Cancel to abort.

Shutting the instrument down

Before switching off the instrument, shut down the system. By default, automatic shutdown after a certain idle

time is enabled to maximize diode lifetime. Administrators can change the automatic shutdown settings under

Edit > Options (default) > Timers > Standby Timer. Refer to Timer on page 130.

1 To shut down manually, click the Main instrument control button at the upper right side.

2 Select Instrument off. After a seven-minute washing procedure, the instrument is in stand-by mode.

3 Touch the touchscreen to start the instrument again. To shut down completely, switch off the main switch

at the lower right side of the instrument.

The user interface

Access most functions via the menu bar under File, Edit, View, Mode, Analysis, Window and Help.

Frequently used functions can also be accessed directly from the toolbar (The toolbar on page 19). At the

upper right side, the current user is shown. Click on the user name to change the password, logout or to lock

the screen. Via the status bar, access the the Clear, Start, Stop, Pause, Rinse and Flush buttons.

Ect View Mode Anshsis Window Help

Menu bar

Analysis mode button
Deselect (grey) to
modify plots or templates

L -

Access the menus @ Q‘L@EQL‘HH = ]

File, Edit, View, Mode,
Analysis, Window, Help

Toolbar

Access frequently
used functions :
Utskevolme [ tow]ic]

Sangle volme (I 7]
Side panel —-w

© Custom O Express
Access the tabs |

1 [ Analysis l

Samples, Experiment, g S——
Tools and Channels e Tooo0] il
Status bar

Status indicator

Figure 1.1: The MACSQuantify user interface.

Clear button

Clears already

acquired data

AR EEEEE

Rinse button
right-click for
Clean or Flush

User name
Log out,

lock the screen,
or change
passwords

Main control
button

Shut down or
switch to

data analysis mode

Run button
right-click for
Skip or Pause
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1.8.1 The menu bar
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and colpy ﬁ|e’5~ or BEsmsieing: @A monitor; mode button;  window Help or access  change
—— ' Rack. cark | OF Feview your or scroll through instrument password,
Arelis e ] o Experiment setup sample in list information logout, or
E‘ S lock the screen
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12| ores
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Edit menu
Access gating tools;
or modify user and
instrument settings
Figure 1.2: The menu bar.
The File menu
New workspace Create a new workspace. The new workspace is initialized with the default instrument settings.

B

@ Open Open workspaces, instrument settings, experiments, analysis templates, or data files.
= ‘ Save Save workspaces, instrument settings, experiments, or analysis templates.
Import FCS file... Import data files of FCS format.

&

‘@ Copy... Transfer workspaces, instrument settings, experiments, analysis templates, data files (mqd or fcs
files), log files, or other files (bitmap or excel files) to and from the instrument.

- Print... Print active analysis windows (Printing data files on page 111). The default page range will
include all active analysis windows. Use the option Pagesto print of specific analysis windows. The
number of printed analysis windows per sheet can be selected under Edit > Option > Software >
Print (Print on page 142)

~—— Print selected... Print selected samples in the sample list. For more information, refer to Print selected windows on
page 113.
E Print all... Print all samples in the sample list (Print all windows on page 112).
Analysis report Generate a report of your analysis (PDF-A format).

16



The Edit menu

Undo Undo thelast action.

Redo Redo thelast action.

Copy page Copy the entire content of an analysis window to the clipboard.
Copy plot Copy asingle selected plot/histogram.

Delete region

Delete a selected region of interest.

Ellipse Draw an elliptical gate.
Rectangle Draw a rectangular gate.
Polygon Draw a polygonal gate.
Quadrant Define a quadrant.
Interval Define an interval.

User settings...

Define user setting. Only available for administrators, see The Administrator on page 121 for
details.

Instrument settings...

Modify instrument settings.

Rack...

Edit sample rack settings.

Reagents...

Modify reagent settings.

Options (default)

Customize global settings that apply to all users. Only accessible foradministrators, see The
Administrator on page 121.

Options...

Customize user-specific settings. Referto The Custom mode user on page 137 for details.

Configuration...

When using MACSQuantify Software on a PC, use this option to designate the optical configuration
that data files were or shall be collected.

Calibration...

Define calibration settings.

17

HOW TO USE THIS INSTRUMENT




18

Al

gl

The View menu

Hardware...

To view hardware settings. View setting for Fluidics, Sample uptake unit, Lasers and detectors,
Camera, Supplemental information, or System information. The System information tab
includes the following information:

Device: displaying the name of the instrument, the serial number, and the name of the institution.
Refer to Instrument name on page 128.

Counters: displaying available capacity of the hard drive, acquisition time (time after startup),
number of measurements (number of finished measurements), and number of experiments (number
of finished and running measurements).

Version: displays the number of the installed MACSQuantify Software version and the version of the
installed Express mode packages.

Experiment table...

Provides a tabulated overview of experimental details. Overview of Acquisition, Annotations,
Autolabel and Settings

The Mode menu

Dot plot

Display current data as a dot plot.

Density plot

Display current data as a density plot (color-gradient).

Histogram Display current data as a histogram.
Statistic Display current data in a statistics table.
Text Open a text box.

Multilayer mode

View data in a multilayer format.

The Analysis menu

Analysis mode

Activates / deactivates the analysis mode. Activated analysis mode automatically deactivates Edit
and Mode in the menu bar

Previous sample/ Next
sample

Browse through samplesin list.




The Window menu

™ New analysis window Open a new analysis window using predefined templates. The currently visible window is the active
= window. The total number of opened windows and the active window are indicated in the upper left
corner of the screen.
—= Clone window Create an exact copy of the analysis window.
Close Close an analysis window.
3
= Close all Close all currently opened analysis windows.
—=| Previous window/ Next Scroll through open analysis windows.
window
Window list List all currently open windows. If multiple windows are opened, an individual window can be

chosen for viewing.

The Help menu

= Open Help Opens the MACSQuantify Help.
elp
Info... Displays information about currently installed MACSQuantify Software version.
File Edit View Mode Analysis Window Help Userl

==

Q< -

|l e O

=EIET G

—H

[
File access G|ating Clclase Analysis mode | Data backup Rack Keyboard | Express | Main
Open, save, | tools Closes an Activate or Backup to Opens a Opensan | Mode | control
or print files analysis deactivate Network or Sample on-screen
window external drive rack keyboard
window
Delete gates New analysis Previous and Previous and 2D code Instrument Help Logout
window Next window Next sample reader settings Access
Open a new Scroll through Scroll through  Activates Opensthe  on-site help
analysis window  open windows Sample files thereader  Instrument

settings window

Figure 1.3: Frequently used buttons are located in the toolbar.



20

fai

+ 0000

I

7
e

Help

i

Toolbar functions

Open Open Workspaces, Instrument settings, Experiments, Analysis templates, or data files. Refer to Data
management on page 115 for more information abour file types and storage.
Save Open Workspaces, Instrument settings, Experiments and Analysis templates. Refer to Data management on
page 115 formore information abour file types and storage.
Print Opens a print dialog box. Only active if an analysis window is open. Refer to Printing data files on page 111 for
furtherinformation.
Delete Delete a gate. Click on an existing gate (manipulators will be visible) and click the Delete button.
Ellipse Draw a gate of the respective shape. An interval gate can only used for histograms. Refer to Available gating
tools on page 88 for more information.
Rectangle
Polygon
Quadrant
Interval

New analysis
window

Open a new analysis window.

Close

Close an analysis window.

Previous and
next window

Scroll through analysis window pages.

Analysis mode

Activate (grey) or deactivate (orange) the Analysis mode button. Activate to modify analysis templates and
plots.

Previous and
next sample

If several sample files are open, flip through the files by clicking the previous and next sample button.

Backup Click on the Backup button to save your data to a network location or to a (rewritable) DVD.
Barcode Enter a reagent forautolabeling. Click the barcode button to activate the 2D code reader.
Rack Click the Rack button to edit Rack settings.

Instrument Click the Instrument settings button to edit Instrument settings.

settings

Keyboard Open an on-screen keyboard.

Help Access the MACSQuantify Help

Express mode

Switch to Express mode and log in as an Express mode user.

Logout

Logout.

Main Instrument
control

Shut down the instrument or switch to data analysis mode.




The side panel has four tabs: Samples, Experiment, Tools and Channels.

The Samples tab

Go to the Sampiles tab to view a list of data files available for analysis. If a gating hierarchy was applied, it is also

displayed.

Samples tab '| Samples | Experiment |Too|s |Chann545

Sample Statistic Count @ Sample parameters
Live events ————————0. e - 0 Drag and drop to change order
Click here to display adm2010-04-23_2147.009 100,00 31440 Right-click to customize list
currently acquired data ~ 3dm2010-04-23_2147.008 10000 29022 .
adm2010-04-23_2147.007 100,00 1029294 w  Statistic
| v Count
Other data files _ ’ Sample context menu R e
can be added to Right-click on any sample to open B T
the sample list [= open. —_— v SampleID
v Description

* Add...

v WellID

Import FCS file...

] Eport sample..

Resample

Recompensate

Apply instrument settings

Apply analysis template

Restore group-gates

Remowe

Export sample list...

Figure 1.4: The side panel: Samples tab options.

The list contains the following columns: Sample, Statistic, Count, Time, Sample ID, Description and Well
ID. Move the scrollbar at the bottom of the sampile list to view all categories. Mouse-over to open a pop-up

balloon containing the information of all categories.

Customizing the sample list

Sample order Left-click on the column header arrow to sort a list in ascending or descending order.

Column width The width of a column can be changed by clicking on the line to the right of the header and
dragging the column border line to the width of choice.

Column order The order of the columns can be changed by clicking a column header and dragging it to the
desired position.

Columns Which columns are displayed can be customized by a right-click on a column header and
displayed checking or unchecking columns in the context menu.




% Samples tab parameter

=

OE Sample Name of the data file

2 —

s Statistic %-T

T

u Count Number of events

)

© Date Date of data acquisition

=

% Time Time of data acquisition
Sample ID As defined in the Experiment tab.
Description As defined in the Experiment tab.
Well ID As defined in the Experiment tab.

Samples tab context menu

Right-click on the samples list to access the context menu. The number and type of functions available in the
samples tab context menu may vary. It depends on the samples included in the samples list and the number of
samples selected, and whether you are using the software on an instrument or a PC. Refer to the table below for

all samples tab context menu functions.

B Open... Ctrl+0
*] Add..

fhel  Import FCSfile..

"D Export sample...

Resample

Recompensate

Apply instrument settings

Apply analysis template

Restore group-gates

Remove

Export sample list...

22



Open... Open files such as Workspaces, Instrument settings, Experiments, Analysis templates, or Data
files. For more information about opening files, see Open files on page 116.

Add... Only available if using MACSQuantify on a PC. Add MQD data files to the samples list before
open data files stored in an external storage location.

Import FCS...  Only available if using MACSQuantify on a PC. Import fcs data files for analysis.

Export sample Export samples in .csv and fcs format. For more information about exporting samples, see
section Export FCS files on page 117.

Print all... Batch print option only accessible in Analysis mode. Choose Print all... from the Print dialog

box to print the current analysis template for all samples in the sample list. The
current analysis has to be applied to all samples in the sample list prior to print.

Print selected...

Batch print option only accessible in Analysis mode. Choose Print selected... from the Print
dialog box to print the current analysis template for the selected samples in the sample list.
Ensure that the current analysis is applied to all selected samples in the sample list prior to
print.

Group Available if two or more individual samples are selected. Generates a group that contains all
previously selected samples.

Ungroup Available if grouped samples are selected. Ungroups a set of grouped samples and
generates a separate file for each sample.

Resample Display data on a scale that differs from the acquisition scale. This feature also allows the user
to modify annotations if there were mistakes during sample acquisition. For more information
about this feature, see Resampling: Change annotations on page 109.

Recompensate Change the compensation matrix in data that were already acquired. The results can be re-
analyzed using a different compensation matrix, e.g. if data were acquired using incorrect
instrument settings. For further information, see Recompensation on page 107.

Apply Apply the instrument settings that were run with a selected data file. For more information

instrument about using instrument settings, see Apply PMT voltage and compensation settings on

settings page 106.

Apply analysis  Only available for files acquired with a MACSQuant Instrument. Right-click on a data file or files

template within the Samples tab. Select Apply analysis template to display the analysis template used
during acquisition. The Analysis Mode is automatically activated when opening the analysis
template. To modify the gating strategy or the display window of the analysis template,
deselect the Analysis Mode and then modify as needed. For more information about analysis
templates, see Apply analysis templates on page 104.

View with Available if a sample that was measured using an express mode is selected. Starts the Express

Express Mode mode analysis.

Restore group
gates

Restores original group gates from files. Existing gates will be maintained, added gates will be
linked to all group members. Not available in Analysis mode.

Clear subgates

Available if a sample with associated gates is selected. Clears all associated gates and regions.

Remove

Remove selected samples from the sample list.

Export sample
list

Export the sample list and associated statistics to Microsoft Excel. For more information, see
Exporting the sample list to Microsoft® Excel on page 114.
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The Experiment tab

Under the Experiment tab, experimental parameters for sample acquisition can be defined. For further details

on experimental setup, see Set up an experiment on page 57.

Experiment settings— Samples | Experment | Tools | Channels |
Experment
Selectrack type —————————b Rack Single tube rack (=] [
Optional: Change file name ———— Filz adm2015-03-10 _| DDA ﬂﬂ
Project: Select a folder path ® Project [l
Add a unique sample ID ————— Sample ID
Add further information ——————— Description
Flow rate Flow rate
Select a flow rate Low Med High =
Pickup and measure ——————— Ppickup and measure
Select mixing mode =~ ———————— Mix sample O E|
Select analysis mode ~ ——————— Mode Standard |«
Enter uptake volume Uptake volume 1004 | T2
Enter sample volume ~ ————— Sample volume 2004 | 5
Annotation, Autolabel — | Amnotations | 1 Autolsbel | Settings |
and Settings ) Custom @ Express
Type | Setup

Mode | Calibration

[ ]

Figure 1.5: The side panel: Experiment tab options.

Experiment setup

Rack

Select a sample rack. Several racks are available for use with the MACSQuant Instrument. Select the appropriate
rack foryour experiment from the drop-down list. Check/uncheck the checkbox on the right to enable/disable
automated rack detection. For details, see the MACSQuant Instrument user manual.

File

Name of the current file. To generate the file name automatically, check the box on theright. To change thefile
name, uncheck the box and enter a new name. Use this naming field only when using the Single tube rack. The
number of thefile can also be changed; existing files with the same number will be overwritten. Avoid the
forbidden Windows characters:?/\ <>:*| “, plus special characters typed with the ctrl key. The following
characters can be included in the file name:. -, ml () & The period . can only be used at the beginning of the file
name,ie.”“.temp”.

Project

Select a project folder where to save files. Check the checkbox to choose an existing project folder from the drop-
down list. To create a new project folder, uncheck the box and entera new name.

Sample ID

Enter alphanumeric name for the sample ID if desired.

Description

If desired, additional information can be added into this field. Click on the checkbox on the right to determine a
pattern forautomated description. Refer to General experiment settings on page 60 for details.




Flow rate

Adjust the flow rate: Low, Medium or High. Alternatively, activate the check box on the right and choose the

desired number of events per second. The flow rate is adjusted to approximate the selected value.

Flow rate
Low Med High =
500/s 1000/ 2000/s

Pickup and measure

Mix sample Activates sample mixing prior to measurement. Uptake and Sample volume need to be
specified precisely if mixing is activated to avoid uptake of air bubbles.
MACSQuant Analyzer 10, VYB, Analyzer 16: Samples are mixed by by pipetting a certain amount
of the volume up and down.
MACSQuant X: Sample can be mixed via vibration of needle or optional via shaking of the rack,
using the MACSQuant X Orbital Shaker.

Mode Select the desired washing or enrichment mode from the drop-down list. Choose between
Fast, Standard or Extended for either high throughput or high precision/ low carryover.
For more information about the modes Enrich.Measure Pos, EnrichS.Measure Pos, and
EnrichS2.Measure Pos, see Pre-enrichment programs on page 160.

Uptake volume Uptake volume defines the volume to be measured. Note that the MACS Quant Instrument
picks up additional 9,92 pL of the sample if using Standard-, Extended-, Fast-Mode,
Enrich.Measure Pos, EnrichS.Measure Pos, and EnrichS2.Measure Pos, and additional 19,92 uL if
using the Screen-Mode.

Sample volume Sample volume defines the volume in the vial, tube, or well.
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Annotations, Autolabel and Settings

Settings } -&nwa:m;_'_mw Settings
Custom mode selected ————{«@ Custom ") Express
-] Instrument setting

Load Instrument settings

Load Analysis templates —————#7| Analysis template

Select gate for max. no. ———6 | Gate

of events

Adjust max. no. of events 5 Events 10.000 | £
|Pﬂnotations | 1 Autolabel | Settings

Express mode selected . Custom @ DBxpress

Select type: Setup or Analysis Type | Setup |E|

Select Mode: e.g. Calibration Mode | Calibration [+]

Annotations I Autolabel | Settings
CD1331-APC. h [] <add..»

Autolabel
Activate box to use —— 5| <add... [ <add..>
selected reagent for . . .
e [ zadd...> [ <add..=
[[] =add..» [] <add..»
Clickon any <add..> ———Ho«add... ] <add..>
to open the Reagents window
Annotation Annotations | Adolabel | Seftings |
Annotation of channel 3 VioElLe B4 |PE-Vie770
B1 FITC R1 |APC
B2 PE R2 |APC-MVo770

B2 |PerCP-Vio 700

Figure 1.6: The side panel: Experiment tab options.

The Annotations tab - Set default channel annotations.

To set the default annotation values for the different channels, go to Edit > Options > Instrument >
Annotations. Annotations can also be changed under the Experiment tab.

The Autolabel tab - To activate automated sample labeling.

Clicking on any <add...> will open the Reagents dialog box. In the Reagents dialog box, up to four
reagents can be assigned to the Reagent Rack positions. If a reagent has been properly assigned to a sample, a

red exclamation mark on the Autolabel tab indicates that autolabeling was activated.

For details on how to activate autolabeling, see The Reagents window on page 71.



The Settings tab - Define Custom or Express instrument settings.

Chose between Custom or Express by activating the appropriate radio button.

« The Custom settings enable the user to combine predefined instrument settings, analysis templates and gates,
and set event thresholds.

o Express settings can be used to select predefined express mode applications for either Analysis or Setup. If
Setup was selected, the user can access Express modes for PMT calibration and compensation. If Analysis was
selected, predefined Kits (e.g. MACSPlex Kits) can be selected from the Mode drop-down menu.

For further details on Calibration, see Automated PMT calibration on page 32.
For further details on Compensation, see Automated compensation using the Express mode
"Compensation"” on page 38.

For further details on CompensationMultiColor, Automated multicolor compensation on page 39.

Additional Express Modes are available for MQ X only: Volume Calibration, Tube Length Calibration, and

maybe Count Compensation.

The Tools tab
a Samples Experiment Channels b Samples Experiment Channels

Calibrate uptake unit... Calbrate uptake unit...
Calibrate rack detection... Calibrate rack detection...
Show backup registry ... Show backup registry. .
Import/Export user settings Remove extemal media
Remove extemal media Time and date...
Time and date... Touch screen...
Touch screen... Display settings...
Display settings.... MACSCuart live support ...
MACSCQuart live support... Prime Column
Prime Celumn Reaort Viewer...
Report Viewer... M= Parameter
Mie Parameter LD AP Configuration...

Figure 1.7: Tools available foradministrators. Functions available for standard setup (a) or for CFR21 Part 11 compliant setup (b, refer
to Compliance with 21 CFR Part 11 on page 167 for details).
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Calibrate uptake
unit

Calibrate rack
detection

Show backup
registry

Update software

Import/Export
user settings

Remove external
media

Time and date

Touch screen

Display settings

MACSQuant Live

Support

Prime Column

Report Viewer

For details on uptake unit calibration,  +
refer to the MACSQuant Instrument
user manual.

For details on rack detection +
calibration, refer to the MACSQuant
Instrument user manual.

To display backed up data. =
Information about previously backed

up files is stored in a file called the
backup registry. For details on data
backup, refer to Designate a backup
location on page 115.

For service personnel only. +

To synchronize users when using +
multiple MACSQuant Instruments.

Refer to Import or export user

settings on page 123 for details. If the
MACSQuantify software is installed

and set up for 21 CFR Part 11

compliant use, this option is not

available. Refer to Compliance with 21

CFR Part 11 on page 167 for details.

To safely eject removable media from -
a MACSQuant Instrument to prevent

data loss or corrupted data after

writing to a USB stick.

To set time and date. Refer to Set the +
time and date on page 126 for
details.

To adjust the touch screen. Refer to +
Touchscreen calibration on page 125.

Adjust display properties of an +
external monitor. Seelnstallation of an
external monitor on page 126 for

details.

Opens a dialog box to start a -
MACSQuant Live Support session.
Complete all fields and detail any

queries using the Message/Questions
box. Refer to MACSQuant® Live

Support on page 165.

For MACSQuant Analyzer 10, VYB, and
Analyzer 16 only. Check the box to
prime a MACSQuant Column for rare
cell enrichment. For details, see
Pre-enrichment on page 157 and
also the MACSQuant Instrument user
manual.

To track individual users. For details, +
see Report user activities on

na

na



the number of times the sample is
pipetted up and down (MACSQuant
Analyzer 10, VYB and Analyzer 16), or
the strength of vibrating/shaking

}—

Description PC MACS Quant model &
version %

=

10/VYB/16 X Z

)

page 124. =
&

Mix Parameter To configure sample mixing . Adjust = + + + 2
e

=

o

T

(MACSQuant X).
LDAP Only available if the MACSQuantify 1 F + +
Configuration Software is installed and set up for 21

CFR Part 11 compliance. To use an
external LDAP system for user
management, which is required for 21
CFR Part 11 compliance.

Table 1.1: Thetools tab functions available for the MACSQuant Analyzer 10, VYB, Analyzer 16 or X, respectively.

The Channels tab

The Channels tab can be used to view and modify optical channel settings. For further details, see Adjusting

FSC and SSC gains on page 34 and Adjusting fluorescence channel gains on page 35.

Channel settings can be also modified by clicking on the Instrument settings button on the toolbar.

Samples | Experiment | Tooks | Channels L
Blue
FsCo) Tio [in [] [ 100V][E5]
550 T fin [&][ 100v][]
@e o min 5wy
2 0T ln =] 0v[)]
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o © Tioin [x][ 100][ )]
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@V @ Tl [ 100][c5]
BV 0Tl [ 0[]
Red
@R © Tl [o][ 100][E5]
R © Tl =] 0V[)]

Trigger

[ ooi|~|a|

m
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1.84 The Instrument status bar

X Acquisition mode Volume Rate Count
e : oo oW [ osee |0 | o ’ °
4 5

The current status (ﬂ) of the instrument is displayed in the Instrument Status bar. The status indicator
changes its color depending on the current status. The Clear button (E) deletes the current data from the plot.
The status of the current acquisition is shown in detail (E). At the far right, the Rinse button (E) and the Start
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button(ﬁ) are located. They may be inactive (grayed out) during certain processes.

« Right-click on Rinse for the options Clean or Flush. Refer to the Instrument manual for details.

« Right-click on Start to access the options Skip (skip to the next sample in line) or Pause.

1.8.5 The Instrument status indicator
[0 Green Theinstrument is in Acquisition mode and ready for measurement.
[ Yellow Cleaning and priming in progress. The instrument is not available for measurement. If buffer or waste bottle

needs to be changed, the respective information will appear in the status bar.

[ Orange Theinstrument is in Data analysis mode. Set the instrument to Acquisition for measurement.
[ Grey Theinstrument is initializing and not available forany measurement.

. Blue Theinstrument is processing a sample.

[l Red Error alert.
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2.1

2

Set up the instrument

Read the chapter Important Safety Information in the MACSQuant® Instrument user manual as well as all
safety information in this manual before operating the instrument. When processing infectious, radioactive,

poisonous, or any other hazardous liquids, always abide by the necessary safety precautions.

Before running an experiment, calibrate the instrument and adjust all necessary parameters for an optimal

outcome of your experiments.

« Calibration of the photomultiplier tubes (PMTs)

« Adjusting of forward and side scatter PMT gains

« Compensation for spectral overlap

« Setting primary and secondary triggers to exclude unwanted signals

« Addition of height and/or width (pulse processing)

All settings and adjustments can be stored in an Instrument Settings file. Refer to Save Instrument
settings on page 53 for details.

For Calibration of tube length and volume of the MACSQuant X, refer to the MACSQuant X Instrument manual.
Photomultiplier tube calibration

The reproducibility and stability of the fluorescence signal over time is of vital importance. In order to ensure a

stable measurement that is independent of time and instrument settings, the instrument needs to be calibrated.

Fluorescence calibration curves are calculated based on the measurements of standardized fluorescent

MACSQuant Calibration Beads with pre-defined size and fluorescence intensity.

As a quality control, the MACSQuant Instrument automatically adjusts voltage gains when performing
photomultiplier tube (PMT) calibration with MACSQuant Calibration Beads to ensure that known fluorescence

intensities are always set to the same channel.

It is recommended to calibrate the instrument every day.

For Reinitialization of device settings, refer to Reinitialize device settings and calibrate the
instrument on page 134.

31

-
zZ
L
=
2
oc
=
(%2}
=
[H]
I
—
[a
)
-
L
(%]



32

File Edit View Mode Analysic Window Help John Doe
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Ensure that the Single tube rack is correctly attached, and that the MACSQuant Instrument is primed and has
been in acquisition mode for at least 30 minutes.

On the toolbar, click the Barcode button (/) to activate the 2D code reader.

Scan the 2D barcode printed on the vial label of the MACSQuant Calibration Beads and follow the dialog box

instructions.

Thoroughly vortex the MACSQuant Calibration Beads to break up any aggregates, dispense one drop into an
empty tube, and place it in the Single tube rack.

Click OK to start the calibration. The calibration beads are automatically diluted to a total volume of 300 L.
250 pL of the diluted calibration beads are injected into the sample injection port. During calibration, the

gain for each respective channel is automatically adjusted.

The calibration results for each channel are presented as dot plots, histograms, and as a tabulated summary
on two (MACSQuant Analyzer 10, VYB, X) or four (MACSQuant Analyzer 16) pages. Click the Next window

button or Previous window button(*) to switch between the screens.
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Calibration [2017-04-05]: Passed

EM Packet Version: 28216134 Description: Calibration Beads LotNo.: 5161017221

Channel Gain Diff. sl State info
FSC 414 2 7457 v passed!
SSC 566 2 2303 v passed!
vi 494 4 15455 4 passed!
v2 552 6 90324 v passed!
Bl 486 0 86415 v passed!
B2 568 2 55753 v passed!
B3 524 0 67252 v passed!
B4 656 2 10862 v passed!
R1 538 0 60242 v passed!
R2 612 2 3288 v passed!
Trigger Value Diff. Noise State info
FSC 1584 015 108 < nassa dl

Successful calibration for each channel is indicated by a green check mark. When the process is successfully
completed, the MACSQuant Instrument Status bar reports Acquisition Mode: Calibration OK. All

settings will be automatically saved as default settings.
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Ensure that the Single tube rack is correctly attached and that the MACSQuant Instrument is primed and has

been in acquisition mode for at least 30 minutes.

Thoroughly vortex the MACSQuant Calibration Beads to break up any aggregates, dispense one drop into an
empty tube, and place it in the Single tube rack.

In the side panel, go to the Experiment tab.

Go to the Autolabel tab to set the dilution and mixing of the calibration beads prior to calibration.

Click <add...> to open the Reagent dialog box.

Select S1 Special and Running Buffer A, B or C and adjust the dilution appropriately.

Set Time to 0 and Titer to 10:1, corresponding to a 10:1 dilution with no incubation time.

Close the Reagents box and check the box next to S1 Running Buffer A, B, or C.

Select the Settings tab and select Express.

Under Type, select Setup. Under Mode, choose Calibration.

Enter a sample volume of 30 pL.

Click the Start Measurement button ([)) in the instrument status bar. The calibration beads are
automatically diluted to a total volume of 300 uL. 250 pL of the diluted calibration beads are injected into
the sample injection port. During calibration, the gain for each channel is automatically adjusted.

Upon completion, an analysis template will indicate that the calibration has passed. Gain, voltage, staining
index, and fluorescence histogram plots are displayed.

The calibration results for each channel are presented as dot plots, histograms, and as a tabulated summary
on two (MACSQuant Analyzer 10, VYB, X) or four (MACSQuant Analyzer 16) pages. Browse between the
different screens by clicking the Next window or Previous window buttons (*). Successful calibration
for each channel is indicated by a green checkmark. When the process is successfully completed, the
MACSQuant Instrument Status bar reports Acquisition Mode: Calibration OK. All settings will be

automatically saved as the default settings.
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After PMT calibration, it might be necessary to adjust the PMT gains so that they are appropriate for the used
cells or particles and the expected signal intensities of the fluorescent positive populations. For analysis of most
primary cells (e.g., human blood cells, mouse splenocytes), only FSC and SSC but not the fluorescence channels
need adjustment. An exception to this rule accounts for the autofluorescence of cells and resultant positive
signals. However, when down-regulating PMT gains from the calibrated values, you may loose the sensitivity for
weakly stained antigens. Therefore, it is not recommended to adjust the PMT solely due to autofluorescence.

Only adjust the PMT to bring the brightly positive events onto the display scale.

1000 — 1000
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. ] L 2682%T 1
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250 250
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0 250 500 750 1000 0 250 500 750 1000
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Figure 2.1: Adjustment of FSC and SSC PMT gains appropriate for PBMCs. Left: PBMCs prior to adjustment. Right: PBMCs after

adjustment. A trigger has been set to exclude the debris.
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1 Perform a PMT calibration if necessary.

2 Deselect the Analysis mode button (/) in the toolbar and close the PMT calibration template by clicking
Window > Close all.
Go to the Samples tab. Right-click on the file "live" and select Clear subgates.

4 (lick the New analysis window button (7)) to open a new display window,.

In the Experiment tab, select Single tube rack from the Rack drop-down list.
Set an uptake volume.

Optional: select a project, add a sample ID, and chose a mixing level.

W N & wun

Place an unstained sample in the Single tube rack.Click the Start Measurement button (t) in the

instrument status bar to start acquisition. As events begin to accumulate, open the Channels tab.



Clear

9 Depending on where the desired population of cells is located on the FSC vs. SSC plot, adjust the voltage
gains for FSC and SSC to bring the population of events into the dot plot. Adjust gains by either:

« sliding the scroll bar up or down to increase or decrease the gains, respectively,

« activating the toggle bar by clicking on it and adjust the gains in increments of 10 V by clicking on the line
above or below the scroll bar (recommended), or

« double-clicking the value box, typing in a value and pressing Enter.

10 After an adjustment has been made, it is recommended to clear the previous events and only visualize
events with the new settings. Click the Clear button (7)) on the instrument status bar twice to refresh the
events.

11 Continue to make adjustments until the population of interest is clearly defined.

If the desired population of events is unknown, it can be difficult to adjust FSC and SSC gains. Use a cell sample

labeled with a fluorescent marker to identify the cells of interest. Use this marker for backgating to determine

the proper FSC and SSC adjustment. See chapter Back gating, page 97.

It is recommended to use a sample with both a negative and the positive population when adjusting the
fluorescence channel gains. Keep both populations on scale and only make adjustment if one population is not

on scale. In general, PMT adjustments of fluorescence channels might be necessary if:

« using CFSE or other bright amine-binding dye,

« looking at high GFP or other fluorescent protein expression,

« brightly expressed antigens are stained for detection in the V1, V2, or B1 channels in which autofluorescence is
highest (i.e, for dendritic cells).

Acquisition mode | @ Time Volume Rate Count ‘ |
i | 00:00 I Ol I o ]
1

1 Following adjustment of FSC and SSC on an unstained sample, place a sample that contains a negative and
positive population for each of the utilized fluorescent channels for the experiment (e.g., compensation
controls like MACS Comp Bead Kit, anti-mouse Igk # 130-097-900).

Format one of the dot plot displays to view the first fluorescent parameter.

Go to the Experiment tab. From the Rack drop-down list, choose Single tube rack.

Select an uptake volume. Optional: select a project, add a sample ID, choose to mix sample.

i A W N

Place a stained sample in the Single tube rack. Click the Start Measurement button ([/) in the instrument

status bar to start acquisition. As events begin to accumulate, open the Channels tab.

6 Determine the position of the positive and negative events. Optionally, draw a gate around the appropriate
population in the FSC versus SSC dot plot and display only these events in the plot with the fluorescence

display. Choose the gate in the drop-down menu of the plot header.

7 Inthe Channels tab, adjust the gains up or down for the specific fluorescence channel as needed to get
both the positive and negative population on scale. To adjust gains, do one of the following:
« slide the scroll bar up or down to increase or decrease the gains, respectively,

« click the toggle bar. Adjust the gains in increments of 10 V by clicking on the line above or below the scroll
bar (recommended), or

« double-click the value box, type in a value and click Enter.

8 Itis not recommended to adjust the PMT down so that the negative population appear in the far left of the

plot. This may decrease sensitivity for weakly expressed antigens.
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9 Continue with other fluorescence channels if necessary.

Multiparameter cell analysis allows the examination of multiple cellular properties by simultaneously detecting
different fluorochromes that identify these properties. Due to fluorescence spectral overlap, or spillover,

individual fluorochromes will be detected in more than one fluorescence channel. Thus, for multicolor analysis,

ways:

compensation of spectral overlap is necessary to produce accurate and consistent results. Compensation can be
done automatically on the MACSQuant Instrument. The user can set compensation adjustments in four different

« Automated compensation using the Compensation express program

« Automated compensation using the CompensationMultiColors express program
« Manual compensation using the compensation matrix

« Offline recompensation after data acquisition

If the combination of chosen fluorochromes have emission spectra in overlapping wavelength ranges, it is

possible that a certain percentage of detectable light from one fluorochrome spill over to an incorrect detection

channel (e.g., FITC fluorescence should be detected in the B1 channel, but is also detected in the B2 (PE)
channel).

525/50 filter 585/40 filter

FITC excitation spectrum

FITC emission spectrum
PE exitation spectrum

[ \ PE emission spectrum

Detection of FITC fluoroscence in the PE-PMT
Detection of PE fluoroscence in the FITC-PMT

450

500 550 600 650
Wavelength (nm)

Figure 2.2: Emission spectra of FITC (green solid line) and PE (red solid line). The green hashed area represents the amount of FITC
signal detected in B2. The red-hashed area represents the amount of PE signal detected in B1.

To compensate for spectral overlap, cells or antibody-capture compensation beads (e.g., MACS Comp Bead Kit,

anti-mouse IgkK, (# 130-097-900)) that emit fluorescence signals from only one fluorochrome are used. The user
can apply compensation adjustments to the instrument settings. Spillover is determined by acquiring single-



stained samples and viewing the fluorescence signal in all adjacent detection channels.

With properly compensated instrument settings, the median fluorescence intensity detected in the spillover
channel of the positive and negative population is equal. When the instrument settings are undercompensated,
the median fluorescence intensity detected in the spillover channel of the positive population is greater than

that of the negative population. When the instrument settings are overcompensated, the median fluorescence

intensity detected in the spillover channel of the positive population is less than that of the negative population.
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Figure 2.3: A: Compensated, B: Undercompensated, and C: Overcompensated dot plot.

For proper compensation, the use of single-stained controls is absolutely necessary. These controls can be cells,

stained compensation beads, or antibody-capture compensation beads (e.g., MACS Comp Bead Kit, anti-mouse

IgK, (# 130-097-900)). When setting up and choosing single-stained controls for compensation, consider the
following:

« For compensation, use the same fluorochrome that will be detected in the experimental panel. For example, if
FITC is used in the experimental staining panel, FITC must be used to set the compensation. Do not substitute
with other fluorochromes that are detected in the same channel, such as GFP or AlexaFluor 488.

« The positive and negative populations within the sample must have the same autofluorescence or level of
background fluorescence in the spillover channel.

« If antibodies used in an experiment vary from antibodies used for compensation, consider that fluorochrome-
conjugated antibodies used for setting the compensation adjustments should display fluorescence intensity
levels equal or brighter than the antibody used in the experiment.

« All changes to voltages of fluorescence PMT detectors must be made prior to adding compensation
adjustments. Changing PMT voltages after compensation will change the spillover detected and will require
reevaluation of compensation values.

« Compensation can be set using antibody-capture compensation beads. However, remember not to change
PMT voltages after setting the compensation.

« The single-stained compensation controls must include a positive and negative population within the sample
(automated compensation only).

« ltis best to aim for a positive population frequency of >10%. If using an antibody that detects a rare cell
population, it might be possible to use compensation beads, a control cell line of similar autofluorescence
(meaning positive and negative signal remain on scale) or another antibody coupled to the same
fluorochrome that labels a higher frequency of cells in the sample.

« If using tandem fluorochromes, the exact same lot from the same manufacturer must be used to set
compensation adjustments. In these instances, compensation beads (e.g., MACS Comp Bead Kit, anti-mouse

IgK, (# 130-097-900)) or control cell lines can be useful. Do not mix lots of tandem fluorochromes.
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« Proper compensation should not rely on visual inspection of fluorescence intensity only. Use statistical
analysis of the median fluorescence intensity for the spillover channel to set the adjustments.

« lIdeally, only compensate for the channels used in the experimental panels.

« Using hlog scaling for data display is preferred when visualizing compensated data.

Materials required

« Single-stained controls representing all fluorochromes used in the experimental staining panel combined into
one tube. Ensure that there is a comparable positive and negative population for setting compensation.

e 12%x75 mm round bottom tubes or 1.5 mL tubes

« Single tube rack

Protocol

. Acquisition mode @ Time Volume Rate
10:13 - QL T

[ 00:00 I 0yl I

Ensure that the MACSQuant Instrument is calibrated.
Adjust all PMT voltage channels.

Select Edit > Calibration from the menu bar.

H W N =

Click on the Default tab. Choosing one of the following options from the drop-down list:

« No =No compensation required

« Yes = Compensate spillover out of this channel, but no fluorochrome is present in the compensation
sample

« Yes(P) = Compensate spillover out of this channel and compensate this fluorochromes signal from other
channels

5 Inthe Experiment tab, choose Single tube rack.

| Tools |Char1nels

Experment
Rack Single tube rack lz‘ 1

File adm2016-04-01 .| 0001 | w| &
Project O

Sample 1D

Description
Flow rate

Low Med High 0

Pickup and measure

Liquid sensor [ Mix sample
Mode Standard |Z|
Uptake volume 100 | 2

Sample volume 200 | T
Annotations Autolabel | Settings

V1 VioBlue B3 |PerCP-Vio700

V2 |VioGreen B4 |PEMio 770

B1 |FITC R1 |APC

B2 |PE R2 |APC-Vio770




>

6 Under the Settings tab, click the Express radio button.
7 Select Setup from the Type drop-down list.

Annaotations Autolabel | Settings

(71 Custom @ Express

Type Setup

|~
Mode |E|

Calibration

Compensation
Compensation MultiColor

8 Select Compensation from the Mode drop-down list.
9 Optional: Enter sample ID, project folder, uptake volume etc.
10 Click the Start Measurement button (/) in the instrument status bar.

11 The compensation program will use the current instrument settings from the MACSQuant Instrument for
compensation. If the current instrument settings on the instrument are different than the default from that
day, an informational dialog box will appear stating that the live settings are not the default set after

calibration. Choose the default setting from that day or continue with the current settings.

12 When prompted, draw a region around the scatter population that defines the cells or beads used for

compensation.
13 When compensation is completed, a dialog box will ask to save the instrument settings.

14 Choose either a Public or Private saving option and name the instrument settings.

Materials required

« Single-stained controls representing all fluorochromes to be used in the experimental staining panel. Ensure
that there is a comparable positive and negative population for setting compensation.

« One unstained sample for use as blank sample and another unstained sample for compensation against Pl
staining (optional).

e 12Xx75 mm round bottom tubes or 96-well plate

o MACS MiniSampler Plus with either Chill 5 or Chill 96 Rack (MACSQuant Analyzer 10, VYB, Analyzer 16) or
MACSQuant X Orbital Shaker with 96 well plate (MACSQuant X).

Protocol
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1

1 Ensure that the Instrument is calibrated and that all PMT voltages for the cell sample are adjusted.

2 Prepare single-stained controls for all fluorescent reagents used in the experimental staining panel. Cells or

compensation beads can be used as controls.

3 Select an appropriate Chill rack from the drop-down list in the Experiment tab. Typically, the Chill 5 or the

Chill 96 rack is used.
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Experiment
Rack Chill 5 rack [=| [
File: adm2015-05-08 .| 0001 v|A|
Project 0
'_
= Sample 1D
| Descrint
s escription
) Flow rate
oc
= [ Low g Wed Hoh | [
zZ Pickup and measure
UIJ Mix sample Off Iz‘
E Mode Standard Iz‘
E Uptake volume 100 ||
ﬁ Sample volume 2004 |
Annotations Autolabel | Settings
V1 |VioBlue B4 PEVIo770
B1 |FITC R1 |APC
B2 |PE R2 | APCMio770
B3 |PerCP-Via700

Click on the Rack button (ﬂ) in the toolbar, if the Rack dialog box does not automatically appear.

500
B8
[V, Y

In the Racks dialog box, the respective rack will be displayed. Select the appropriate number of sample
positions to match the number of samples that will be used for compensation. See also Sample rack
configuration on page 69. Note the rack processing order (horizontal or vertical, see symbol in the upper

left corner) and place your samples in the rack accordingly.

. Racks @
0]

N NOROROR®
N NONONOR®
JN N NOROROR®

- @00 000

6 Click on the Group button at the bottom of the window. Each of the selected rack positions should now

be labeled with the number 1.

Only rack positions that are adjacent and in columns or rows can be grouped. See also Sample grouping

on page 70.

7 Go to the Experiment tab. Click on the Settings tab and activate the Express option button.
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8 From the Type drop-down list, select Setup. From the Mode drop-down list, select
CompensationMultiColor.

Annotations Autolabel | Settings

(") Custom (@ Express

Type Setup

]
Mode |E|

Calibration
Compensation

9 Select an individual sample position in the rack window (only one at a time). In the Sample ID field, a

drop-down list will become available. Select the respective fluorochrome.

10 Each fluorochrome that appears in the drop-down list represents a specific detection channel (e.g. PerCP-
Vio770 represents channel B3). If using another B3—compatible fluorochrome, e.g., PE-Cy5, PerCP-Vio770
must be selected. See also Optical channel annotations on page 139.

11 Select Blank for a sample of unstained cells. This is the reference for negative cellsand should always be
included.

12 Select Pl if propidium iodide is used for dead cell exclusion in later experiments. It is used for correcting all

fluoresecence spillover from the B3 channel. Addition of Pl to this tube is not necessary.

13 Place sampiles in proper rack positions and start the acquisition.

14 When prompted by the software, draw a region around the cells of interest (e.g. lymphocytes) in the scatter

plot and click on the Continue button.

15 At the end of the process enter the desired name for the instrument setting file in the Save window and

click Save.

Compensation:

Name VicBlue VicGreen FITC PE  PerCP-Vio700 PE-VMio770 APC  APC-Vio770

Vi 1.000 0.055 0.000 0.000 0.014 0.001 0.001 0.003
V2 0.276 1.000 0.082 0.006 0.034 0.004 0.003 0.008
B1 0.000 0.001 1000 0013 0.002 0.001 0.000 0.000
B2 0.000 0.001 0.084 1.000 0.001 0.005 0.000 0.000
B3 0.000 0.001 0019 0254 1.000 0.032 0.011 0.003
B4 0.000 0.000 0.002 0027 0.606 1.000 0.002 0.015
R1 0.000 0.000 0.000 0.000 0.715 0.005 1.000 0.161
R2 0.000 0.000 0.000 0.000 0.418 0122 0.131 1.000

MACSQuantify Software uses a compensation matrix, which organizes the detection of individual fluorescence
signals in columns. Column headers identify representative fluorochromes detected on the MACSQuant
Instrument. The rows indicate the fluorescence channels. The default value is set to 1.0 in the diagonal (column
versus row). This position within the matrix indicates the primary detection channel for the respective

fluorescence. The default value for all other positions is 0.000.
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. Instrument settings - MACSQuant Analyzer 10 - * @
Matrix
VicBlue  VioGreen FITC FE PerCP-Vio700  PE-Vio770 APC APC-Vio770
Vi 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
V2 0.0 10 0.0 0.0 0.0 0.0 0.0 0.0
B1 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
B2 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
B3 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0
B4 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
R1 0.0 0.0 0.0 0.0 0.0 0.0 10 0.0
R2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Reset

Figure 2.4: The 8x8 compensation matrix of the MACSQuant Instrument.

The values in the compensation matrix columns represent the relative intensity of the signal in the spillover
channels relative to the primary detection channel. In the primary detection channel stays always 1 or 100% and
if spillover is detected with single-stained samples the relative intensity is inserted into the spillover detection

channels for compensation. To adjust values in the compensation matrix, do one of the following:

o click on the toggle bar and adjust the scroll bar up or down to increase or decrease the gains,

« dlick on the line above or below the scroll bar to adjust the gains in increments of 0.01 by, or

« double-click the value box and type in a value. Click Enter.

525/50 filter  585/40 filter 655/730 filter

FITC excitation spectrum
. | FITC emission spectrum

500 550
Wavelength (nm)

600 650 700

Figure 2.5: Spectrum of FITC single-stained cells. Green area: B1 (525/50) channel; yellow area: B2 (585/40) channel, red area: B3 (655-
730) channel. In this example, the detectable FITC signal in the B2 (PE) channel represents 15% of the signal in B1(FITC) channel. To

compensate, add 0.150 to the FITC-B2 box of the compensation matrix. If additional spillover of the FITC signal is found in the B3 (PE-
Cy5) channel, adjust value accordingly in box FITC-B3.

Materials required

« Single-stained controls representing all fluorochromes used in the experimental staining panel. Ensure that

there is a comparable positive and negative population for setting compensation. Each sample must contain a



negative and a positive population.
e 12Xx75 mm round bottom tubes or 1.5 mL tubes

o Single tube rack
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processing sample

1 Ensure the MACSQuant Instrument is calibrated, and that all PMT voltages for the cell sample are adjusted.
2 Choose an analysis template (e.g., four dot plots) by clicking on the New analysis window button ([]) in
the toolbar. To change one of the dot plots into a statistics table, click on the 'i' button next to of the plots

and select Statistic.

3 Change one dot plot into a histogram and display the respective channel of the stained particles (e.g., use
B1for FITC).

4 In the Experiment tab, set all necessary parameters, e.g. Sample ID and Uptake volume.

Open the compensation matrix by clicking the Instrument settings button in the toolbar or under Edit >
Instrument settings and selecting the Compensation tab (Figure 2.6).

6 Click the Start Measurement button (7).

When events start to appear on the plots, pause the measurement: Right-click on the Stop button in the
instrument status bar and click the Pause button (5).

Draw a scatter region around the population of interest within the FSC versus SSC dot plot. This will be P1.
Display events in P1 region in the fluorescence histogram plot by selecting the P1 region from the drop-
down menu of the plot header.

10 Draw interval regions on the negative and positive populations.

11 Display the medians for all spillover channels used in the experiment by clicking on the i button, selecting
the spillover channels (e.g. B2, B3, etc) , and Median from the Feature Function tab.

12 Click on the Pause button (£) to resume measurement.

13 Click the Matrix checkbox.

14 Place the first single-stained tube (e.g., FITC-stained cells) into the single tube holder.

15 To add compensation to the combination of channels in the plot, choose the appropriate cell in the matrix
(Figure 2.6). The columns represent the measured fluorochrome, the rows represent the detection
channels, where the spillover fluorescence should be corrected. E.g., to compensate a FITC-stained sample
against the PE channel, go to the cell FITC/B2 and adjust the value to achieve equivalent median

fluorescence intensities values.
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16 Adjust the matrix values choosing one of the following options:

« adjust the scroll bar up or down to increase or decrease the gains, respectively, or,

« activate the toggle bar, by clicking on it and adjust the gains in increments of 0.01 by clicking on the line
above or below the scroll bar (recommended), or

« double-click the value box, type in a value and click Enter.

A Compensation
Matrix
VioBlue  VioGreen FITC PE  PeCPVie700 PEVie770 APC  APCMoTI0
Vi 10 | 00ss Py oo 0.014 0.001 0001 | 0013
v2 025 10 Jo6say 0.0 0.034 0.004 0.003 | 0008
Bl 00 0001 i oo 0.002 0.001 00 00
o2 |G G0N L o.0c<] [N IGseT oo mo
B3 00 0001 [T EN 10 0.032 0011 | 0003
B4 00 00 BaEEN 0.027 0.606 10 0002 | 0015
R 00 00 | 0.715 0.005 10 0.161
R2 00 00 By oo 0.418 0122 0.131 10
Reset
10° 10°
B
107 4 107 4
S g
) )
< 10'4 < 10'4
& 2 & B
14 .,4/ 11
04 04
-1 T -1 T

q401 10 100 10° 401 10 10¢ 10°
FITC-A (B1) FITC-A (B1)
Name PE-A Median Name PE-A Median
P2 1,90 P2 0,07
P3 0,10 P3 0,08

Figure 2.6: Manual compensation of the FITC spillover signal in the B2 channel. (A) Adjustment of compensation values in the
compensation matrix. Here, the value of the cell FITC/B2is lowered to diminish spillover of the FITC signal into the B2 channel. (B) Left
column: Dot plot of a FITC-stained sample prior to compensation. The higher PE Median for region P2 in the statistics table indicates a
spillover of the FITC signal into the PE channel. Right column: Dot plot of the FITC-stained sample after compensation. Equal PE

Median values in the statistics table indicate that there is no signal spillover.

17 Values should continue to be adjusted until the median fluorescence values for the positive and negative
populations are equal for the spillover channel (Figure 2.6 B, right plot).

18 Increase the value if the median of positive population is higher than the median of negative population.

Decrease the value if the median of positive population is lower than the median of negative population.
19 Adjust values for other spillover channels, if necessary.

20 Once compensation is adjusted for this fluorochrome, repeat compensation for all additional

fluorochromes.

21 When finished, save as an Instrument settings file.

Recompensation can be performed on any file acquired on the MACSQuant Instrument. Before recompensation,

load the instrument settings used with the file of interest into the software.
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1 Choose the file from the sample list in the Samples tab of the side panel.
2 Right-click on the file and select Apply instrument settings.
3 Click the New analysis window button (i]) and open an analysis window (e.g."Plot3'). Open the file.
4 In the left dot plot, set up to visualize FSC on the x-axis and SSC on the y-axis.
5 Click the'i' button next to the right plot window and change the plot type to histogram.
6 Set up to visualize the first fluorochrome requiring compensation (e.g., FITC) in the histogram.
7 Open the compensation matrix by clicking the Instrument settings button in the toolbar and selecting

10
11

12

13

14
15

16

the Compensation tab.

Draw a scatter gate around the population of interest within the FSC versus SSC dot plot. This will be P1.
Select P1 from the the plot header to display only events in P1 in the histogram plot.

Draw an interval around the positive (P2) and negative (P3) populations.

(Optional) Rename P2 and P3 regions to positive and negative, respectively, by right-clicking on the region

and selecting Region properties.

Click the 'i' button to format statistics table properties. Go to the Region functions tab to display P2

and P3 regions (¥). Select to display the median of all the spillover fluorescence channels (e.g., for FITC
spillover, display V1, V2, B2, B3, B4, R1, and R2... although not all require compensation).

Adjust values in the compensation matrix. For example, compensating FITC signal from the PE detection
channel, the value in the FITC/B2 cell should be adjusted.

Select the file to be recompensated from the sample list.

Right-click on the file and choose Recompensate. A new file will be created with an underscore (_) in front
of the file name. To view the newly created file, click the Analysis mode button (%) and then double-click
on the recompensated file. All gates and statistics will be applied to the new file.

Continue to adjust values until the median fluorescence values for the positive and negative populations are

equal for the spillover channel.

To avoid creation of multiple files, continue to apply the recompensation to the original file (file without

underscore).

Triggers, or threshold settings determine which events are being recorded during sample acquisition and stored

in a datafile. Only events that exceed the set Trigger values are recorded. Commonly, a value for FSC or SSC is set

as a trigger to exclude debris from the sample.
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sample.

46



]
-
%
-

Clear

File Edit View Mode Analysic Window Help John Doe

=ii=ESs = ISE=IE ¥ SIEIENFEEREIC T EISEeSESIT
1

10:13 | Acquisition mode Time Yolume GEG

[ 00:00 [ ow |

Any optical parameter (FSC, SSC or fluorescence) can be used as a primary trigger. Using a fluorescence channel
as a trigger can be very helpful if a large number of undesirable events can be distinguished by the lack of a

fluorescence marker, i.e., triggering on CD45 expression to exclude red blood cells and platelets.

1 Go to the Channels tab.
2 Set Trigger to desired channel (FSC, SSC or fluorescence). By default, primary trigger is set to FSC.

|Samples |Experiment |Too|s |Channe|5 |

Blue
FSC [in [+]" { 400 v|4|
SSC [in [=]- { 400] v ||
Bl [in [+] { 400 v|4|
B2 [in [] { 400] v ||
B3 [in [=] { 400] v|4|
B4 [in [=] [ 400] v ||
Uv
Vi fin [+] [ 400 v| 4|
Red
Rl [in [+] [ 400] v|4|
R2 [in [=] { 400] v|4|
Trigger
Fc [<] 1] 15.00] v|~

3 Click the New analysis window button () to open an analysis window and format a plot to view the
desired parameter, e.g., FSC versus SSC, if setting an FSC trigger.

4 (Click the Start Measurement button () to start data acquisition. As data become visible on the plot,

adjust the trigger value in the Channels tab.

5 The trigger can be adjusted by:

« sliding the Trigger toggle bar right and left to increase or decrease the value, respectively, or,
« clicking on either side of the toggle bar to adjust the value in increments of 5, or,
« double-clicking inside the value box. (type in the desired value, then click Enter to apply), or

« use the up and down arrows to increase or decrease the value by increments of 1.

6 Click the Clear button (£) in the instrument status bar to remove all events acquired with the old trigger
and refresh the plot to visualize only the newly triggered events.
7 By default, the voltage parameter Height is used for triggering. To switch to Area before data acquisition,

click the Advanced button in the Channels tab and check Use area for triggering.
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If desired, a secondary trigger can be set on a second parameter scatter or fluorescence.

The secondary Trigger can be set on three different states: On, Off and Auto.

« Off: Only primary trigger is used.

« On:Secondary trigger is active and independent from primary trigger. The secondary trigger cannot be
adjusted during acquisition, so the correct value must be entered beforehand.

« Auto: When Primary and secondary settings share the same parameter, for example FSC, trigger values will be
synchronized between each other. When changing one of the triggers to a different parameter, the value of
the other one switches back to the previous value, before synchronization.

. Advanced

Features
Time [} Height ! [7] Width
Trigger settings

7 On ) OF @ Auto |FSC [=]

[ Use area for tiggering

When using secondary Trigger in state: On

To determine correct value for secondary trigger.

1 First set a primary trigger value, refer to Selecting and adjusting a primary trigger on the previous
page.
2 Once the value has been determined for FSC or SSC, stop the acquisition and open the Channels tab. Click

on the Advanced button.

3 Under Trigger settings, check the box ON. From the drop-down list, select the desired channel and enter
the pre-determined trigger value.

4 (Click OK. The secondary trigger appears in bold in the Channels tab.

If two trigger channels are desired change primary trigger to desired second channel and adjust as
described, Selecting and adjusting a primary trigger on the previous page.

As particles move through the laser path, the pulse increases until the cell is fully illuminated, and then
decreases until the cell passes fully through the laser path. The measurement of the light scatter is output as
voltage pulses. In the MACSQuant Instruments, three voltage measurements are available for all optical

channels.

« Heightis the peak voltage intensity.

« Width equals the time of a particle traveling through the laser path. It is also called "time of flight" and can
represent the size of the particle.

« the Area under the curve represents the light scatter emitted by the particle.



By default, the pulse area is the default parameter for fluorescence scatter. On the MACSQuant Instruments, the
pulse area of the channel parameter is represented by the annotation followed by -A, i.e., FITC-A. In some
cases, voltage pulse height and width are advantageous, for example, for discrimination of doublets during cell

cycle analysis. For the MACSQuant Instruments, these parameters must be selected prior to measurements to be

saved in the data file.

O height
>
= % = £ width
= area

Time

Figure 2.8: Three different parameters can be used to measure a voltage pulse: Height, width or area.

== 1 Gotothe Channels tab in the side panel. Alternatively, click on the Instrument settings button in the

toolbar or go to Edit > Instrument Settings.
2 (lick on the Advanced button.
B Advanced l 2 = J

Features
7| Time | Height 7| Width

Trigger settings
| Secondarytrigger |FSC [ 300 w|~

Use area for triggering

[ ok [ cancel |

\

3 Select Height or Width by checking the box next to the desired parameter.
4 C(lick OK. The additional parameters are now active and will be saved with the data file.

5 To display these parameters in plots, select the annotation ending in "-H" or "-W".

The MACSQuantify Software offers various options to scale data to properly visualize data.MACSQuant
Instruments can display data in a variety of formats. FSC and SSC can be displayed in lin, log2, log3, and hlog
scale. All fluorescent channels (V1-2, B1-4 and R1-2) can be displayed in lin, log2, log3, log4, log5, and hlog

scale.

lin - Linear scale

| |
LA I S N S N B B N B |
o 250 500 50 1000
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log2 - Logarithmic scale of two decades

log3 - Logarithmic scale of three decades

&0 =l a2 a3
log4 - Logarithmic scale of four decades

: | ol | :

1a-1 1e0 el a2 Ta3
log5 - Logarithmic scale of five decades

: I | " | I :

1a-2 la-1 Tal Tl a2 Ta3
hlog - Biexponential scale

I I I | | ' :

-1 L] 1 121 1= a3

Standard dot plots showing side scatter and forward scatter are typically displayed using linear scales, as
different cell populations often do not vary a lot in their light scatter signal intensity. In some instances, a
logarithmic scale is useful, for example, when analyzing cell lines or samples that include very large particles
(e.g., CHO cells, compensation beads) as well as small particles (e.g., bacteria, microvesicles) that need to be

analyzed simultaneously.

Linear scaling is often not appropriate when displaying fluorescence intensity of different cell populations.
Fluorescence signal intensities that extend over several orders of magnitude have to be displayed in a

logarithmic scale.
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Figure 2.9: Comparing log and linear scales when displaying fluorescence intensities of fluorochrome-conjugated antibody binding.

(A) Light scatter dot plot in linear scale. (B) PE fluorescence intensity in log5 scale. (D) PE fluorescence intensity in Hlog scale.

A sample containing a population of white blood cells was labeled with an antibody conjugated to the
fluorochrome PE. A linear scale was used to display a FSC versus SSC dot plot (Figure 2.9 A). PE fluorescence
intensity was plotted against the cell count and depicted as a histogram with a linear scale (Figure 2.9 B). The
signal intensities of non-fluorescent cells and PE-labeled cells are not separated. To separate the signals, a log5
scale was used (Figure 2.9 C), revealing two peaks. The left peak is attributable to background fluorescence,

whereas the right peak is due to cells labeled with PE.

Because the MACSQuant Instrument acquires data in a digital format, some fluorescence intensities may be
below zero. As digital processing allows the assignment of true zeros and negative fluo-rescence values, data
values below zero may not be displayed properly using a conventional logarith-mic scale, even though all
calculated statistics are correct. To improve visualization of data close to or below zero, the MACSQuantify
Software offers a hyperlog (hlog) scale. In an hlog scale, the upper values of the scale are logarithmic while the

lower values are linear around the zero point (Figure 2.9 D).

Occasionally, the difference between fluorescence values in a dataset can be relatively small, e.g. when using
fluorescent probes to measure quantitative changes in cellular DNA during cell cycle. It is recommended to use
a linear scale to visualize these subtle changes in fluorescence intensity (Figure 2.10). However, in most cases
fluorescence intensities of stained populations within a sample span over several orders of magnitude, and

therefore a logarithmic or hlog scale is recommended.
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Figure 2.10: Visualizating quantitative changes to cellular DNA during cell cycle. The DNA was labeled with propidium iodide (P1). A
linear scale (left) and alog5 scale (right) are used to display the fluorescence intensity. The subtle changes can only be visualized with a

linear scale.

The data display scales can be set prior to acquisition using the Channels tab of the side panel, or go to Edit >
Calibration. To apply the desired scale during data acquisition, it has to be changed as described above.
Changing the scale in the dot plot properties will only change the display of the scale but not the scale for the

data acquisition. If you want to collect and display data with the same channels, a default scale can be set.

1 To change the data scaling for the specific channel, go to the Channels tab.

2 Change the display scale by selecting the respective scale from the drop-down menu next to the specific

channel.
Samples I Experiment I Tools | Channels L
Blue
FSCO) Tig. [in  [+] 100V||
S5C ) 100v| [
Bl O 100v| [
B2 O d =
B3 ® [=] 100V |2
B4 © Tig.[ln [+] 100V||
Ly
VI @ Tig.[ln  [«] 100V||
V2 @ Tig.[ln  [«] 100V||
Red
R1 @ Tig.[ln [«] 100V |2
R2 © Tig.[lin [«] 100V||
Trigger
[ 000 v~

If only a few detection channels are being used in an experiment, the unused channels can be turned off to

reduce the size of data files.



1 Click on the Channels tab.
2 Uncheck the boxes next to the unused detection channels.

3 Upon data acquisition, only the checked detection channels will be saved and available for analysis. In this

example, V1, B4, and R2 are deselected and no longer available for analysis.

Samples |Experiment IT00|5 |Channels L

Blue

FSCO) Trg. [ =] 100V||
S5C © Thg.in  [«] 100V||
Bl @ Thg.lin [«] 100V||
B2 © Tig.[in [+] 100V||
B3 @ Tig.|lin [«] 100V
[ B4 Trig. [lin 100V

Lhv

Bv @ Tig[in 100V

V2 @ Tig.[in  [«] 100V

Red

R1 © Tig.[in  [«] =
[[] R2 fig. [ lin 100V
Trigger

[ 0.00] v~

Instrument setting files consists of PMT voltage values, channel scales, compensation matrix, height, width, and
e trigger selection that are important for data acquisition of specific experiments. Instrument settings can be
loaded the next time an experiment is performed, but should not be used long term. These parameters are
important for data analysis and are vital to maintain standardized results over time. They will be saved within
each .mqd file during data acquisition and can be used after data acquisition for recompensation. Default
instrument settings saved during calibration are saved in the Public location in the folder called device.
Manually modified instrument settings are saved in either the Private or Public location, as selected by the

user, in the folder called device (refer to Data storage on page 119).

Compensation and calibration parameters are important for data analysis and are vital to maintain standardized
results over time. They will be saved within each .mqd file during data acquisition and can be used after data

acquisition for recompensation.

File Edit View Mode Analysis Window Help John Doe
[

E‘/tH X1 o ||+ | A= = =] adl v ¥ ] [E S| =|| e o e |
1

E 1 Click the Save button (f]) in the toolbar and select Instrument settings.

2 Select Public or Private for save location, if necessary.
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. Save | 2 28 J
Private Edemal Delete

Workspace Directory Instrument setting

Instrument setting

E

Experiment

| Instrument settings

)

Instrument setting

=

Analysis

3 Enter a name for the Instrument setting that is easily associated with the necessary experiment. For example,
if this setting contains a compensation matrix appropriate for PBMCs labeled with VioBlue, FITC, PE, PerCP,
APC, and APC-Vio770, then a suggested name could be PBMC_VB_F_PE_PerCP_APC_APC-Vio770.

4 This saved Instrument setting file can be used for a few days. Long-term use of an Instrument setting (i.e., 1-

2 month) is not advisable.

File Edit View Mode Analysis Window Help John Doe

= FREE =R R R R T E E R R
L1

Opening an instrument settings file

1 Click the Open button ([)) in the toolbar and select Instrument settings.
2 Find the appropriate settings file in the Public or Private directory.

3 Highlight the setting from the options on the right and click Open.
4

This setting will now be an active setting on the MACSQuant Instrument, and all data will be acquired using

these settings.

5 Adjustments to the settings can be made if necessary for the specific experiment.

Opening an instrument setting from a data file

1 Click the Open button (1)) in the toolbar and open the data file linked to the desired instrument settings
into the Samples tab.

2 Inthe Samples tab, right-click on the data file and select Apply Instrument Settings.

3 Theinstrument settings that the data file was acquired with will now be opened as the active setting on the

MACSQuant Instrument. All subsequently acquired samples will be run with these instrument settings.

File Edit View Meode Analysis Window Help John Doe

= E A == E T R e N E E R RS
e

1 Click the Open button ({)) or the Save button (%) in the toolbar and select Instrument settings.

2 Find the appropriate setting in the Public or Private directory.



3 Highlight the setting from the options on the right and click Delete. The setting is permanently deleted.

SET UP THE INSTRUMENT
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3.1

3

Set up an experiment

Read the chapter Important Safety Information in the MACSQuant® Instrument user manual as well as all
safety information in this manual before operating the instrument. When processing infectious, radioactive,

poisonous, or any other hazardous liquids, always abide by the necessary safety precautions.

This chapter describes experiment setup for advanced flow cytometry users (Custom mode users and
administrators). Administrators and custom mode users can create customized experiments with sample

autolabeling and uptake, data acquisition, gating, data analysis, and generation of print-ready results.

Less advanced users can run experiments from the Express mode. Please refer to The Express mode user on

page 149 for details.
What to consider before setting up an experiment

How many samples will be analyzed and what is the sample volume?

For single samples, use the single tube sample rack.

For Multiple samples (up to 96 ) use either the MACS MiniSampler Plus (MACSQuant Analyzer 10, VYB and
Analyzer 16), or the MACSQuant X Orbital Shaker (MACSQuant X). Both are used in combination with MACS

Chill Racks. For rack configuration, refer to the respective instrument manual.

Is the autolabeling function required?

Yes, autolabeling is required. Up to four MACS Reagents can be used in combination with the Universal
Reagent Rack to label samples:

« Fluorochrome autolabeling of specific cell populations
« Magnetic autolabeling of rare cell populations for subsequent pre-enrichment and analysis

« Autolabeling with dyes such as propidium iodide.

No, autolabeling is not required. If samples are manually labeled, no MACS Reagent Rack is required. For

manual labeling follow the labeling instructions in the corresponding reagent data sheets.

Are rare cells being analyzed?

Yes, rare cell analysis is required. Rare cells can be automatically labeled magnetically and enriched using
the MACS Cell Enrichment Unit (MACSQuant Analyzer 10/VYB/Analyzer 16 only). Depending on the selected
analysis mode, the enriched and non-enriched fractions can be subsequently analyzed by flow cytometry. Refer
to Pre-enrichment on page 157 for details. Refer to the MACSQuant Instrument user manual for instructions
on how to use the MACS Enrichment Unit and MACSQuant Column.
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3.1.1

When running a multisample experiment

If running a multisample experiment, use the MACS® MiniSampler Plus or MACSQuant® X Orbital Shaker in
combination with one of the Chill Racks. Five different kinds of sample tube racks are available, allowing for
processing up to 96 (MACSQuant Analyzer 10, VYB or Analyzer 16) or 384 (MACSQuant X) samples in a single
batch. Several different types of cell samples or analysis panels can be configured on the same rack. Samples
can be automatically labeled with fluochrome-conjugated antibodies, cocktails, or fluorescent dyes prior to
measurement. Use the MACS Universal Reagent Rack for labeling several samples with up to four different

reagents. The MACS MiniSampler can be configured to perform autolabeling and measurements from any

sample position. Miltenyi Biotec reagents can be entered automatically using the 2D code reader.

Select from drop-down Slots Maximum number

of samples

Single tube rack with one 5mL  Single tube rack 1x5mL 1 (5 mL tube)

tube

Chill 5 Rack Chill 5 Rack 24 « 5 mL 24 (5 mL tubes)

with 5 mL

tubes

Chill 15 Rack Chill 15 Rack 15 x 15 mL 15 (15 mL tubes)

with 15 mL 5% 5mL

tubes

Chill 50 Rack Chill 50 Rack 6 x 50 mL 6 (50 mL tubes)

with 50 mL 3% 15mL

tubes 3x5mL

Chill 96 Rack with 96-well plate  Chill 96 Rack 96 wells 96

MACSPIlex Filter Plate MACS Plex Filter Plate 96 wells 96

Table 3.1: Racks available forthe MACSQuant Analyzer 10, VYB or Analyzer 16.

Select from drop-down  Slots Maximum number

of samples

Single tube rack with one 5 mL Single tube rack 1x5mL 1 (5 mL tube)

tube

MACSQuant X 5 Rack MQ 5 rack 24 « 5 mL 24 (5 mL tubes)

with 5 mL

tubes

Microtiter plate, no rack Chill 96 Rack up to 384 wells up to 384

MACSplex Filter Plate, no rack Chill 384 Rack up to 384 wells up to 384

Table 3.2: Racks available for the MACSQuant X.

Sample grouping

The maximum sample volume that can be acquired in a single step is 450 pL for the MACSQuant Analyzer 10,
VYB or Analyzer 16, or 5 mL for the MACSQuant X. If the sample size exceeds this volume, aliquots of the
sample must therefore be spanned over two or more tubes. By grouping these samples, the acquired data will
be consolidated into a single file on the hard drive, which can also be analyzed in a single data file or analysis

plot. When a grouped data set is opened, group gates are created automatically.



Further, samples belonging to one experiment can be grouped, e.g., original, positive, and negative fractions of
a sample separated using MACS MicroBeads can be grouped and analyzed together. Samples can be grouped

before or after data acquisition (refer to Sample grouping on page 70).

Figure 3.1: Sample grouping prior to acquisition.
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Figure 3.2: Sample grouping after acquisition.

Autolabeling
The Universal Reagent Rack is used in combination with the MACS® MiniSampler Plus/MACSQuant X Orbital

Shaker for autolabeling of cells. There are four positions available on the MACS Universal Reagent Rack for
reagent vials. Reagents can be entered using the 2D code reader, or via the Reagents window. Refer to The

Reagents window on page 71 for instructions.
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Figure 3.3: Enterreagents using the 2D code reader.

3.2 Define experiment parameters

3.2.1 General experiment settings

In this section, general settings for a single-sample experiment are described. For settings specific for

multisample experiments, see Process multiple samples on page 66.

1 Go to the Experiment tab.
2 From the Rack drop-down list, select Single tube rack. If the box to the right of the field is activated,
the instrument will automatically detect the used rack. Available rack types differ between instrument types.

For a detailed list, refer to Chose a rack on page 66.

Samples Experiment |T:m|s |Char1nels |

Experiment

Rack Single tube rack (=] [

Fil Chill 5 rack

Project Chill 15 rack [
Chill 50 rack

Sample D1 il 96 rack

Description | MACSPlex Fiter Plate

Flow rate — Custom 96 Well Rack 1 -
Low |=ustom 38 Well Rack 2 ]

Pickag ands Custom 56 Well Rack 3 | —

Custom 96 Well Rack 4

Liquid sem@@r—T T ME sampe

3 (Optional) Change the file name: deactivate the File checkbox to the right of the file name and enter a
unique file name. The file number in the field to the right of the file name will automatically increase with
each file acquired. If desired, use the arrow keys to change the file number manually. If the file number has
already been used in a previously acquired file, a warning will appear upon acquisition that the respective

file will be overwritten.

See Modify the default file name on page 137 to learn more about file names and how to change the
default file name. By default, the MACSQuantify™ Software uses the logged in user’s initials and date to

construct the file name.



|53mples | Experiment |Tc:u::ls |Cl‘|annels |

Experiment
Rack Single tube rack |Z| [
File 2dm2015-03-1 R A e
Project [
Sample ID
Description

4 Enter alphanumeric text for the Sample ID if desired.

Samples |E:q:ueriment |Tc:u::ls |D‘|annels |

Experment

Rack Single tube rack |E| [
File CD34-201503-11 | .| 0001 ﬂﬂ 0
Project | o

Sample ID |CD34 - sample one

Description |CD34 rare cell analysis

5 Enter alphanumeric text for the Description if desired. Click on the box on the right to determine a pattern

for automated description.

] Fragment Description Dialog ?

Fragmet 1
Fragmert 2
Fragmert 3
Fragment 4
Fragment 5
Fragmert 6
Fragmert 7
Fragmert 3
Fragmert 9

Fragmert 10

Keep events/second rate below 10,000 for accurate measurements. 1000 - 5000 events/second is ideal. The

flow rate can be adjusted by doing one of the following:

« Select Low for high cell densities (~107), Medium, or High for very low cell densities (~10°).
o Check the box to the right to switch to events/s. The flow rate is automatically adjusted to approximate the
selected value.

Flow rate
Low Med High ]
500/s 10003 20003

1 Go to the Experiment tab.

2 From the drop-down menu Mix sample, select a mixing option if it is desired to premix the sample before

sample pickup, data acquisition and analysis. Available mixing options differ between the instrument types.

61



SET UP AN EXPERIMENT

62

Pickup and measure

Mix sample | Off []
Mode | Standard []
Uptake volume | 100 | |I_:I|
Sample volume | 2004 | |I__LI|

3 Select a mode from the Mode drop-down list (Screen, Fast, Standard, Extended, Enrich, EnrichS, EnrichS2).

Enrich programs are only available on MACSQuant® Analyzer 10, VYB, or Analyzer 16 instruments. Screen is

only applicable if using a Chill Rack.

Fickup and measure

Mix sample | Cff |z|
Maode Standard -
Screen

|ptake volume

Fast
Sanple volume
) Bxdtended
Annatations Autol
| | Enrich
() Custom Enrichs
Enrich52
Type Analysis 1 T
Mode | |z|

4 Enter an Uptake volume and a Sample volume. The maximum uptake volume and sample volume for
the MACSQuant Analyzer 10/VYB/Analyzer 16 is 450 pL and 5 mL, respectively. The maximum uptake

volume and sample volume for the MACSQuant X is 5 mL.

If mixing is selected on a MACSQuant Analyzer 10, VYB or Analyzer 16, it is necessary to accurately define

the sample volume to avoid the uptake of air bubbles.

Mixing modes of the MACSQuant Analyzer 10/VYB/Analyzer 16

Description

Off No mixing

Mix gentle Gentle mixing, can be modified by an
administrator.

Mix medium Moderate mixing, can be modified by an
administrator.

Mix strong Strong mixing, can be modified by an
administrator.

User Custom mixing mode, can be modified by any user. After logout, all settings will be
variable eliminated.

Table 3.3: Available mixing modes and options for the MACSQuant Analyzer 10/VYB/Analyzer 16.



Mixing modes of the MACSQuant X

Off

Vibrate
gentle

Vibrate
medium

Vibrate
strong

User
variable
(vibrating)

Shake gentle

Shake
medium

Shake strong

User
variable
(shaking)

Description

No mixing/vibrating/shaking

Gentle vibrating of the uptake needle. Can be modified by an administrator.

Moderate vibrating of the uptake needle. Can be modified by an administrator.

Strong vibrating of the uptake needle. Can be modified by an administrator.

Custom vibrating mode, can be modified by any user. After logout, all settings will be
eliminated.

Shake plate gently, only available if the MACSQuant X Orbital shaker is mounted. Can be
modified by an administrator.

Shake plate moderately, only available if the MACSQuant X Orbital shaker is mounted. Can be
modified by an administrator.

Shake strongly, only available if the MACSQuant X Orbital shaker is mounted. Can be
modified by an administrator.

Custom shaking mode, can be modified by any user. After logout, all settings will be
eliminated.

Table 3.4: Available mixing modes and options for the MACSQuant X.

Modify the Mix samples option

1 Select the Mix Parameter Tool from the Tools tab.

2 All available modes, depending on the instrument type, are displayed in the upper panel. In case a
MACSQuant X Orbital Shaker is mounted (MACSQuant X only), additional modes Shake gentle, Shake
medium, Shake strong, User Variable are available.

3 Select the to be modified mode.

[

‘‘‘‘‘

[m[p

Click the Modify button.
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5 The duration of vibration or shaking, as well as its intensity can be modified by the corresponding slide
control. When selection has been made, click Apply to save the modification.
6 In order to control the effect of this modification, the vibration or shaking can be tested. Click the

corresponding button Test.

Fle £ Vew e Ahss Windon telp

EFBEEE FEEP R EEINABIONLE P
b

o | Tools

7 If avibration mode is selected, the needle arm can now be moved to a safe position. Upon confirmation of

the dialog box, the needle will start vibrating with the selected intensity.

8 Click Test again to stop the vibration or shaking. If a vibration mode was selected, the needle arm will move
back to its home position.

Before closing the mixing tool, make sure that the needle is back home or the shaking has stopped

completely (e.g. the lock-pins have been released).

3.24 Annotation

1 Go to the Experiment tab. Select the Annotations tab.

2 Modify the annotations for the fluorescence channels, if required.

Annotations | Autolabel |Seﬂ.|ngs |

V1 |VioBlue | B3 |PerCP-Vio700 |
V2 |VioGreen | B4 |PE-Vio770 |
B1 FITC | R1|APC |
B2 |PE | R2 |APC-Vio770 |

Annotations may not appear on the plot display window until acquisition starts.
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Custom mode analysis

1 Go to the Experiment tab and select the Settings tab.

2 Activate the radio button next to Custom.

|.Pnnntatiuns | Autolabel | Settings

@ Custom (7 BExpress

[[] Instrument setting

[T Analysis template

[
o

=18

[] Events 10.000 | 2

3 For Custom mode analysis, select the checkboxes next to Instrument settings, Analysis template, Live
gate, and Events options to activate these features. When deselected, the instrument will run with the

current active Instrument settings.

« Instrument setting: select the adjacent checkbox to load and apply previously saved instrument
calibration and compensation settings.

« Analysis template: select the adjacent checkbox to load and apply previously saved cell analysis templates.

« Gate: select the adjacent checkbox to activate gate settings. Stop gate: measurement will end and datafile
will be saved once event limit is reached in the chosen gate. Live gate: only events within the gate will be
saved in the datafile.

« Events:select the adjacent box to stop data acquisition and save datafile after a defined number of total
events is obtained; in this example, 10,000 events.

Express mode analysis

1 Go to the Experiment tab and select the Settings tab.

2 Activate the radio button next to Express.

Annotations Autolabel | Settings

™) Custom @ Express
Type |E|
Mode

Analysis

Setup

3 Express mode can be used for either calibration or compensation processes using the Setup option from
the drop-down list, or with MACS Antibody Cocktails for rapid and easy analysis of cells using the Analysis

option from the drop-down list.
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3.3

3.3.1

&

Process multiple samples

Use the MACSQuant® Analyzer 10, VYB or Analyzer 16 in combination with the MACS MiniSampler Plus, the
Universal Reagent Rack and one of the Chill Racks (sample tube racks) to autolabel and measure multiple
samples. Use the MACSQuant X in combination with the MACSQuant X Orbital Shaker, the MACS Universal
Reagent Rack and, if necessary, the MACSQuant X 5 Rack. Refer to When running a multisample
experiment on page 58 for all available rack types.

Chose a rack

File Edit View Mode Analysis Window Help

lfis[wi E= A EIEIENE G o) (| el | O

1 Go to the Experiment tab.

H|=

2 Select the required rack type from the Rack drop-down list, or click on the Rack button (ﬂ) in the
toolbar open the Racks window.

Only calibrated racks are shown in the drop-down menu.

Samples | Experimert |Tools |D1amels |

Experiment

Rack Single tube rack
Single tube rack

Fil ol

e Chill 5 rack

Project Chill 15 rack
Chill 50 rack

Sample 1D 1 il 96 rack

Description | MACSPlex Fiter Plate

Flow rate —| Custom 56 Well Rack 1
Law | Custom 56 Well Rack 2

Pickup and Custom 56 Well Rack 3

Custom 36 Well Rack 4
[ Liquid ser

B 000 &3

3 The corresponding rack template is displayed in the lower section of the Experiment tab window and in

a window in the middle of the screen.

W o

View Mode Anaysis Window Hel
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All rack positions are given by coordinates: columns are identified by numbers; rows by letters. To activate a

single rack position, left-click (single-click) on the desired position. Alternatively, the MACSQuant Instrument

touch screen may be used. Click again on the same position to activate it for measurement. Positions are

marked with colors depending on their status.

Sample rack color scheme

Clear

Default open circle indicates no operation.

Closed green circle (grey for the
colorblind format)

Sample selected for measurement. Left-click on circle to select.

Closed green circle with orange
rim (grey with orange rim for the
colorblind format)

Sample selected and activated for editing. Single click on circle to activate. The
orange circle indicates that the sample is activated for editing.

Closed yellow circle

Processing of sample has commenced, e.g., sample has been labeled and
incubation is underway.

Closed blue circle

Measurement in progress.

Closed gray circle (green for the
colorblind format)

Measurement finished.

Select a sample position

Several rack positions or even an entire rack, row or column can be selected or deselected.

Sample menu button - To change settings of the entire rack or all selected positions. Right-click on the

Sample menu button on the upper left corner of the rack to Select All, Select Used, Deselect All, Clear All,

Clear selected, Clear unselected or Change processing ordera (not for Chill 50 Rack). The sample menu

button indicates the current processing order (row or column).

In order to set all rack positions to allow measurement and modification of the experiment strategy (e.g.,
labeling): Click Select All, followed by Deselect All.
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1 2 3 4 ] &
Select all
Select used O O O

Deselect all

Clear all
Clear selected O O O O
Clear unselected

Change processing order

an AosONORON®

- @ 00000
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Column header - To change settings of the entire column. Right-click on the desired column number, e.g. 1,

to Select col, Select Used in col, Clear unselected in col, Deselect col, Clear col or Clear selected in
col.

(I =

(0] 2 3 4 5 [
Select col
A Select used in col O O O

Deselect col

Clear col
B Clear selected in col O O Q

Clear unselected in col

(]

__JONORORCRO,

- @00 000
o]

Row header - To change settings of the entire row. Right-click on the desired column letter, e.g. A, to Select
row, Select Used in row, Deselect row, Clear row, Clear unselected in row or Clear selected in row.

Row A is selected for sample labeling and measuring. Row B is selected for sample measurement only.

B Racks ==
@

1 2 3 4 B B
- 9000000

Select row

Select used in row

Deselect row Q O O O

Clear row

Clear selected in row

Clear unselected in row O O O O
cro

Single rack position - Right click on a single rack position to completely clear this position. Click Clear

other to clear all wells except the one you selected.
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Group - To group several adjacent rack positions. Only rack positions that are adjacent in either a column or

m

3]

row (not for Chill 50 Rack) can be grouped. Click on the sample menu button in the upper left corner to chose
the desired processing order (horizontal or vertical). The default processing order is vertical. To change the
default processing order, go to Edit > Options > Experiment. To group selected positions, click the Group
button at the lower left corner. The entire group can be selected concurrently by double-clicking one sample

position of the respective group.

.Racks =]
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1 dlick on the sample position(s) using the left mouse button or touch screen. An entire row, column, or table

can be selected. To select multiple samples, right-click on:

« the upper left circle for the entire rack
« a column number to select the entire column

« arow letter to select the entire row

2 To program sample positions, ensure that all positions to be programmed by a given strategy are selected (

®/O). All samples can be programmed at the same time, or each position or group of positions can be
programmed individually.

3 Use the Experiment tab to specify the Experiment, Flow rate, and Pickup and measure options.

Verify proper annotations as well as autolabeling reagents and designations.
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4 Left-click or touch screen to switch between ®/© and ®/
« designated sample will be measured and associated "Experiment" definitions for this sample can also be
modified using the Experiment tab (e.g, sample name, labeling strategy, uptake volume, etc.).

« designated sample will be measured and associated "Experiment" definitions are locked.

5 Ensure all sample positions have the correct associated programming. To view the experiment settings for

all sample positions, click View > Experiment table.

6 Before starting the run check that:

« Experiment definitions are correctly assigned to each rack coordinate and that each sample is correctly
positioned on the Chill Rack.

« Sufficient quantities of reagents and buffers are provided. Ensure that the waste bottle is empty.

« The reagents have been imported and assigned to a position on the Universal Reagent Rack (Automated
reagent entry using the 2D code reader on page 72).

o Theinstrument is correctly calibrated and compensated (see Automated PMT calibration on page 32 and
Automated compensation using the Express mode "Compensation" on page 38).

Samples can be grouped before acquisition, or afterward during data analysis. Refer to Group data after

acquisition on page 107 for information about sample grouping after data analysis.

File Edit View Mode Analysis Window Help John Doe
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1 Inthe Experiment tab, select the desired rack from the drop-down list.
Click the Rack button (')) in the toolbar to open the corresponding rack window.

3 Select sample positions for grouping. Selected samples must be either in a column or in a row, depending

on the processing order. To change the processing order, refer to Select a sample position on page 67.

.Racks 23
1 2 3] 4 5 6
A . Y YN Y Y 7Y
N N N AN
B . Y (YO () )
/N N N NS
c (YY) (Y )
N N N N N
o (’7«\ {/7“\ (’7\\ {/7“\ (’7\\ {/7“\
N N N N N
E Group

4 (Click Group.

5 Enter the sample information using the Experiment tab.
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7 Close the rack window.

34 Reagents

For subsequent autolabeling of samples, reagent specifications can be entered manually via the Reagents

window. Alternatively, reagents can be scanned with the 2D code reader.

34.1 The Reagents window

Select reagents from a drop-down list and assign reagents to a position on the reagent rack. Click the 'i' button

i for more information about the reagent. An info text is displayed in a modal dialog above the Reagent dialog.

The MACS MiniSampler must be correctly installed to view these options.

Wl Reagents El=E=]

Pos  Category Reagent Time Trer Order

Rl | Universal [=] [Propidium ladide Solution =] [ 0] v|a] [1:100] v|a| ~|a| 00
R2 | Human - APC [=] [€D133/1 (ACT33-APC, human [=] [0 w|a] [0 ~|a] [ 5] w[a] [0
R3  [Calbration [=] [MACSGuart Calibration Beads <] [ 0]~ ~|2| ~|~| [
R4 [Calibration [=] [MACSQuart Calibration Beads ] [ o]~ ~|4| ~|a| [
RS [Calibration [=] [MACSQuart Calioration Beads ] [ o]~ >4 ~|a| [l
R6 [Calibration [=] [WACSQuart Calioration Beads ] [ o]~ ~|a ~|a| [
R7  [Calibration [=] [WACSQuart Calioration Beads =] [ 0]~ 0] v|~ ~|a| [
R8  [Calibration [=] [MACSGuart Calibration Beads <] [0]~~] ~|2| ~|~| [
S1  [Specal [<] [Running Buffer A =] [o] x|~ [G04] »|~] [5]~]a] [i
s2  [Specal =] [Funning Buffer A <] [o]~|a] 0] v|a] [5]v]a] [

Pos - Assign reagents to rack positions R1, R2, R3, R4, S1, or S2. R1-R4 positions are located on the MACS
Universal Reagent Rack. ST and S2 positions denote "Special" positions: Running Buffer is taken directly from
the buffer bottle to dilute the sample as defined by the user.
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Category - Assign reagents categories (species, conjugated fluorochrome or purpose).

« Calibration: MACSQuant Calibration Beads for the calibration of the instrument settings.
o Species and conjugated fluorochrome, e.g., Human - APC, Mouse — PE.

« Isotype control: isotype control antibodies are raised against non-mammalian epitopes and can be therefore
used as a negative control for non-specific binding.

o MACS Comp Reag. (MACS Compensation Reagents): These reagents are used to correct the inherent spectral
overlap between excitation and emission wavelengths of fluorochromes.

o MACSPlex Reagents: These reagents are components of MACSplex Kits and are used in the respective assays.

« Universal (for generic labeling strategies using tags such as biotin, histidin, or propidium iodide)

Reagents — A drop-down list of available reagents is displayed in accordance with the selected category.

Time - For autolabeling an incubation time is provided and displayed in a black font type. Experienced users

may change the incubation time using the adjacent arrows.

Titer - For autolabeling, a sample titer is recommended and displayed in a black font type. Experienced users

can change titers using the adjacent arrows.

Order - Signifies the order in which this reagent will be used during cell processing. Lower numbers will be
added first.

CAUTION! Read the Important safety information in the MACSQuant Instrument user manual before using
the 2D code reader.

Use the 2D code reader for scanning reagents. Reagent vials are automatically recognized and logged by the
MACSQuantify Software.

File Edit View Meode Analysis Window Help John Doe
=& 3 |e)ml=\ERIE (D EEIERENEREENC) [T EEIE RIS

-

Click the Barcode button ([}) in the toolbar.

2 Tilt the reagent vial slightly and present it in front of the 2D code reader, with the 2D code facing the
blinking code reader light. The optimal reading distance is 0.5-2.5 cm.

Scanned reagents are reported to the Reagent dialog box.

4 After scanning the MACS Reagents, the MACSQuantify Software will prompt the user to place the vial(s) on
the MACS Universal Reagent Rack. Be sure to place the reagent onto the corresponding position (1-4) on the
reagent rack.

5 If the code reader fails to recognize the 2D code, enter the information directly into the MACSQuantify

Software Reagents dialog box.



It is recommended to use the 2D code reader to scan reagents, as this prevents incorrect reagent entries.
However, if the reagent label or data sheet insert is damaged, it may be necessary to select reagents manually

using the Reagents dialog box.

1 Place a reagent onto the reagent rack, noting its position.
2 (lick Edit > Reagents... Alternatively, open the Reagents window by checking any <add...> box
located in the Autolabel tab within the Experiment tab.

Annotations Autolabel | Settings

[] <add..> [] <add..>
[] <add..> [[] <add..>
[[] <add..> [] <add..>
[[] <add..> [[] <add..>
[] <add..> [] <add..»

3 The Reagent window opens. Check the desired reagent position (R2, R3, R4, S1 or S2).

[ S
DRI [Uvess =] [Frophun o Sokton ] (o vlal (1100 v]a| [8)vla| [
A2 [Fuman-APC Bl [0 la| (it vlal [ svla] [@
™ ol (10wl o] 8
e 0 lef [re]] (o] [
o 0 v|a| [0 v[a] [5~]a] [
e 6 olo| [0v]] o] [
w 6 olof (09wl ool [
e el (el Cale] 0
s 0 laf Corvl] (o] o
s 5 la] Crvl] (o] o
e )

4 From the Category drop-down list, select a reagent.
From the Reagent drop-down list, select a reagent.

6 Modify the incubation time (Time), label, sample titer (Titer), and order if required.

1 If autolabeling is required, add the relevant reagents by clicking on an <add...> checkbox. Alternatively, go

to Edit > Reagents to open the Reagents window.

Annotations Autolabel | Settings

[] <add..> [] <add..>
[] <add..> [] <add..>
[] <add..> [[] <add..>
[[] <add..> [] <add..>
[[] <add..> [[] <add..>

2 Select the reagent and reagent rack position from the drop-down list.

To dilute samples automatically prior to measurement, select a buffer dilution from S1 or S2.
4 Check and adjust the incubation time, titer, and order as needed. Note that MACS MC cocktails and
fluorochrome-conjugated antibodies have predefined time and titer. Order is used if several reagents with

different incubation times are added to one sample (e.g. antibody and PlI).
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3.5

3.6

Experiment

3.6.1

O

B Reagents (=)= [&]

Pos Category Reagent Time Titer Order

Rl [ Universal [=] [ Propicium locide Solution [=] [ 0/ ~[a] [1:100] v[a 8 v|a|

R2 | Human - APC [=] [CD133A1 (AC133-APC. human [=] [ 0] ~v[a] [ 111 v[a 5/ vla| i

E1R3  [Calboration MACSQuant Calibration Beads 0] v|~| [1900] v|~| ["5] w|~| [i

1 Re  [Calbration MACSQuant Calibration Beads 0] v|~| [1:700] v|4| 5lv|~| [

FI RS  [Calbration WMACSCuant Calibration Beads 0] v|4| [100] »|| [5] >[4

F1R6  [Calioration MACSQuant Calibration Beads 0] v|a| [1100] v|a| [ 5] v|a]

1 R7  [Calibration MACSQuant Calibration Beads 0] v|a| [1100] v|a| [ 5] ~|a]

[ R8  [Calboration MACSQuant Calibration Beads 0] v|a| [1:100] v|a| [ 5] v|~| [i

E 51 [Specil Running Buffer A 0] v|~| [101] v|~| [5v[~| [

F152 [Specal Running Buffer A 0] v|a| [101] »|~ 5l v|~| [
Apply Cancel

5 A total of four reagents plus buffer A, B and C can be loaded. Once complete, click Apply to confirm.

6 In the Autolabel tab, see the uploaded reagents available to apply to the rack positions.

Review experiment settings
All experiment settings can be reviewed in an experiment table.

1 Go to View > Experiment table.

2 Switch between Acquisition, Annotations, Autolabel or Settings to review the respective settings.

Manage Experiment settings

Experiments can be defined for repeated use. Files comprise all data that were defined for a particular
experiment in the Experiment tab. For details on how to save, open and store Experiment files, refer to Data
management on page 115. Experiment settings are stored in any location in the folder called experiments

(refer to Data storage on page 119).

Save Experiment files

File Edit View Mode Analysis Window Help John Doe

= [=] BN S E S E E S EIIE O[T

1 Click the Save button (ﬂ) in the toolbar and select Experiment.

2 Select Public or Private for save location, if necessary.

=

Workspace

[
Instrument setting
=]
Experiment
=

Analysis

3 Enter a name for the Experiment file.

4 C(lick Save.



3.6.2

3.6.3

Open Experiment files

File Edit View Mode Analysic Window Help John Doe

alfiswis ERIESEE RSP RI OITTIE (1= e [ENT

1
1 Click the Open button (ﬂ) in the toolbar and select Experiment.
2 Find the appropriate settings file in the Public or Private directory.
3 Highlight the respective Experiment file in the field on the right and click Open.

Delete Experiment files

File Edit View Mode Analysis Window Help John Doe

x| o I el [ =] = adl ] i 2[5 ] el ]| O

1 dlick the Open button ({)) or the Save button (£) in the toolbar and select Experiment.

2 Find the appropriate setting in the Public or Private directory.

3 Highlight the respective Experiment file in the field on the right and click Delete. The file is permanently
deleted.
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3.7 Load an experiment created with the MACSQuantify App

1 Goto File > Open.

2 Select Experiment.

B Public Private. - Exdemal Cloud acﬁ
D Directory Experiment
E |7 Experimertts.
Instrument setting
=
Experiment.
= Experment
Analysis I ]
B = Onen
Data files
_)

Click the Cloud access button.

4 The cloud access is secured with a personal log-in. If prompted, log in with your app credentials. After a
certain period of idle time, the user is automatically logged out from the cloud.

] Sign up or Sign in [E=RrE

Sign in with your existing account
Email Address
I

Password Forgat you

Don't have an account? Sign up now

5 Select the desired experiment and click Open.

r
mo e
= Public Prvate gl | Eteral | [Ooud accesa]
Work:
ospace Directory Experiment
@ (7 Experments My 96 Well Example
Instrument setting
Experiment
E Experiment
Analysis ‘ ]
2 = (o= ]
Datafies

6 Follow the onscreen instructions: Some experimental parameters cannot be preset in the app, as they
depend on the type of instrument used (e.g., mixing parameters). Set these parameters accordingly on the

instrument.

B Cloud Experiment Loaded |2 |

Cloud Experiment successfully loaded.

Please remember to configure the following
settings of your experiment:

» Instrument Settings
+ Mixing Settings
» Analysis Template




4.1

|E| Analysis mode deselected

E Analysis mode selected

[

4

Data analysis

Acquired data is displayed and analyzed in an analysis window. Analysis templates consist of a plot template
and, if required, a gating strategy. Depending on which template is applied, the analysis windows may contain
dot plots, density plots, histograms, statistics, and text tables. Several analysis windows can be opened at one
time. These can contain several experiments or represent a single experiment with a complex gating strategy.
Gating strategies can be created during sample acquisition (live gating) and saved for future use, or they can be
created after data acquisition. Deselect the Analysis mode button before modifying plots or analysis

templates.

display settings and analysis templates can be modified.

display settings are locked.

Plot properties

Click on the'i' button in the upper right corner of each plot to change its properties. Double-click on a plot to
view it full screen. Double-click again to return to the original view. Click on the axis label to modify the

displayed parameters.

Plot header

1000 E\—Click here to display data
] i button

750 Click here to
i open the properties
< . .
. i ] window
y-axis A 5001
By default, k] ]

SSC-A is shown. i
Click here to change 250

T IR s
0 250 500 750 1000 X-axis

FSC-A By default, FSC-A is shown
Click here to change

Figure 4.1: Features of a MACSQuantify™ plot. To modify its appearance, click on the 'i' button to theright of the plot.
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Flow cytometry data can be displayed in different formats: As a Dot plot, Density plot, Histogram,
Statistics table or as a Heat map. Additionally, a Text box can be used to display additional information.

Click on the'i' button next to a plot to open the following properties window (see Plot properties on the

previous page). Switch between the plot types by clicking on the respective button.

View Region Feature Overlay

Modify general  function function Display several population

plot options Display Region Display Feature

| parameter parameter
— | A
Dot Plot B Properties 2=
For bivariant data i S d 4
o View | Region functions ] Feature functions l Overlay |

Density Plot 1"‘1 ] Data
For bivariant data, © M
also displaying L ©) Percent 50% =
distribution of cells © Foced number 1000 v| 4 <[ 3]
Histogram Axes
Univariant data i Xaxs As acquired [=]
Statistics °o__ ¥se As poqed [-]
Displays statistical data B Options
in a table . Regions Al =
Text | '
Add further information
or script 5%
Heatmap
Display grouped data ok [Cance ] [ty
as a heatmap

Figure 4.2: Switch beween plot types or modify their appearance.

Analysis templates consist of a plot template and, if required, a gating strategy. Analysis templates can be

created post-acquisition or during acquisition in Live mode.

File Edit View Mode Analysis Window Help

John Doe

=l E

1

X ODQ+H|L%XF all.q

F7 G SISO

Click the New analysis window button ([)) in the toolbar or go to Window > New analysis window.

2 Select the desired analysis template from the plot options.



DATA ANALYSIS

[
— 0[S 3 If multiple analysis windows are open, use the previous and next analysis window buttons () in the
ENE) 3 rmupiesnsy pen e thep v ?
toolbar to access hidden windows.

43.2 Displaying data using the plot header drop-down menu

1 Click on the plot title and choose a data file from the drop-down list.

live
1000 i
4 ¥ srv2008-12-10_2063.015.pos N
4 T srv2008-12-10_2083.014 neg
1 7 srv2008-12-10_2063.013 0r
750
< i
ﬁ 500
250
L o e e LA s ey e sy s s ¢
0 250 500 750 1000
FSC-A

2 The selected data file will be displayed in the plot. The dot plot defaults to display FSC versus SSC. Click on
the axis label and select one of the saved parameters in the drop-down list to modify the displayed

parameters.

srv2008-12-10_2063.015 pos

E HDR-T:Time
FSC-AFSC-A
SSC-A:SSC-A
W1-A:VioBlue-A
B1-A:FITC-A
B2-A:PE-A
BI-APVPECYS-A Lo
B4-APE.CyT-A 500 750 1000
R1-A:APC-A FSC-A

R2-AAPC.CyT-A
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1 Click on one plot to activate. It will be highlighted with a green rim.

2 From the samples list, double-click the file for analysis. It will populate the active plot in the layout.

3 The plot defaults to FSC-A on the x-axis and SSC-A on the y-axis. Click on the axis label and select one of the

saved parameters in the drop-down list to modify the displayed parameters.

Dot plots and density plots are bivariate plots, as they both display two parameters. Density plots additionally

depict the cell distribution as a color-coded gradient. Density plots are useful if the number of cells is large.

full stain full stain

250

20 500 750
FSCA

500 750 1000
FSCA

Path %T

Number of events shown

B Properties [
Vi | Regenfincions | Fesuminciens_| Overay_|
[ | || 0w
oA
e Percert 0% =]
Fced rumber 1.000] v[a] <[>
||~
i§ Xais s scauired =l
Yais s acquired
Options
Fegons A =
T
=

If the number of events is very large, it may be useful to display only a fraction of all acquired events.

full stain

0 20 500 70 1000
FSCA

Fle

Path T

W propertes o=
Vew | Reginfincions | Fesrs ncions | vy |
[% 0 || o
Al
e © Fercent > [=]
Fxed num 1000] v[~| <[5]
=
8 Xaxs s acaured =
o Yais s acquired =
= Opions
Regions A =l
T

1 To change the number of events that are displayed in a plot, click on the'i' button next to the plot.

2 Go to the View tab.

Bl Propeties ()]
View Region functions Feature functions |Oveday |
l“i Data
@ Al
|i ~) Percent
) Fixed number
lm_ﬂ Byes
Xaxis
¥ axis
Options
Regions Al [+
T
OK | [ Camced ][ Mooy



3 From the Data section, choose from the following:

« All - All events are displayed on a dot plot or density plot.

« Percentile - 50%, 25%, 5%, 2%, or 1% percentile values of the total events are displayed on a dot plot or
density plot.

« Fixed number - A fixed number of events can be displayed on a dot plot or density plot.

Plot axes scales

1 To change the y- and x-axes scales of a dot plot or density plot, click on the'i' button next to the plot.
2 Go to the View tab.

B Properties 7=
View | Regionfunctions | Featursfunctions [ Overlay |
[ Data
oA
IL *) Percent 50% =
@ Foed number 1.000] ~|~| <[>
M foes
IL X ads As scquired [~]

Y ads
Options

Regions

ok ) [ e ][ Aown ]

3 From the Axis section, choose from the following:

« As acquired - in the same scale designated in instrument settings
o lin - linear scale
« log2-5 - logarithmic scales from 2-5 decades

« hlog - biexponential scale

Region options for dot plots and density plots

All - All regions ("gates") are shown on the plot.
This - Only the region ("gate") that was selected from the plot header drop-down is shown.
None - No regions ("gates") are shown on the chart.

Region functions

1 Click on the'i' button next to the plot to open the Properties window.

2 Go to the Region functions tab.

3 Select (¥) or deselect (¥) the function using the left mouse button or by touching the display.
4

Click Apply to confirm and OK to close.
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Figure 4.3: The Region function Count/mLis displayed.

Name Sample\\P1\P2 -> P2

Path Sample\\P1\P2 -> P1\P2

Full path Sample\\P1\P2 ->Sample\\P1\P2

Sample ID Sample ID as defined in the experiment tab
Description Description as defined in the experiment tab
Time Time in the format HH:MM

Date Date in the format YYYY-Month-DD

Well ID Well ID in the format RC; R represents row, C represents column
%-T Percent total

%-# Percent gated / percent parent

%-2 Percent grand parent

%-3 Percent great grand parent

%-4 Percent great-great grand parent

Count Number of events

Count/ml Number of events per mL

Count/pl Number of events per pL

Table 4.1: Region functions

Feature functions

To change the display of Feature functions, click on the 'i' button next to the plot.
Go to the Feature functions tab.

1
2
3 Select (¥) or deselect (¥) the function using the left mouse button or by touching the display.
4

Click Apply to confirm and OK to close.



B roperie s
‘ View | Region functions | Feature functions ‘ Overiay ‘
[ Features Functions
3 HDR-THORT ¥ Vin
o FSC-AFSC-A P Max
|L o §5C-A:SSC-A ¥ asum
PE VI-AVIoBlue-A ¥ Std Dev.
W BIAFITCA 2 rStd.Dev.
w W B2APEA 3 Mezn
K B3-APeCP-Vio700-A *ov
X B4APEVTI0A Kicy
— W RIAAPCA K heCv
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Min
Max
gsum
Std.Dev

rStd.Dev

hpCV

Mean

cv
rcv

Median

Modal

Minimum value
Maximum value
Sum of the squares of the values
Standard deviation of the values

Robust standard deviation calculated as 50 (Intensity at 84.13%ile - Intensity at 15.87%ile) / Median

Coefficient of variation calculated as full width at half maximum (FWHM)/Mean*0.423*100%

Mean value (sum of all intensity values divided by number of events) of events in the plot or
within a gated population. Not suited for logarithmic data, as it is easily influenced by outliers.

Coefficient of variation calculated as StdDev/Mean
Robust coefficient of variation calculated as rSD/Median

Intensity value where 50% of all event values lie above and 50% of all event values fall below.
Median is a robust statistic and is best suited when analyzing logarithmic data.

Value that occurs most often among all events

Table 4.2: Feature functions.

Overlay

1 To display several cell populations in one density or dot plot, click on the'i' button next to the plot.

2 Go to the Overlay tab.

3 From the drop-down menu, select the desired population. Click on the box to the right to change the the

population color as desired.

4 Check

the box to the left to mark the population as active. Only active populations are shown in the plot.
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Number of events shown

If the number of events is very large, it may be useful to display only a fraction of all acquired events.

1 To change the number of events that are displayed in a plot, click on the'i' button next to the plot.
2 Go to the View tab.

3 From the Data section, choose from the following:

« All - All events are displayed on a dot plot or density plot.

« Percentile - 50%, 25%, 5%, 2%, or 1% percentile values of the total events are displayed on a dot plot or
density plot.

« Fixed number - A fixed number of events can be displayed on a dot plot or density plot. Numbers can be
entered directly into the field or by using the arrows.

Plot axes scales
1 To change the y- and x-axes scales of a dot plot or density plot, click on the'i' button next to the plot.
2 Go to the View tab.

3 From the Axis section, choose from the following:
« Asacquired - in the same scale designated in instrument settings
o lin - linear scale
« log2-5 - logarithmic scales from 2-5 decades

« hlog - biexponential scale



Region options for histograms

All - All regions ("gates") are shown on the plot.

This - Only a selected region ("gate") is shown on the plot.

None - No regions ("gates") are shown on the chart.

Normalization

The histogram graphically summarizes the distribution of a univariate data set. Data can be normalized by area

(integral of total area under the curve) or by height.

Smoothing

Algorithms can be used to smooth the histogram. Light, medium, or strong smoothing is available.

Il e T e Il st ke el T e
8 80 View | Region functions | Feature functions | Overlay |
.
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Medium
Histograms can be displayed as a line chart or bar chart.
Il oo AT el o s e (O e
0 %0 L
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80- 80- .-
. © Lo ||| o
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® o .
50- 50- \L
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0 0 [N e
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o - 0 — Al =]
40 1 Tet 1e2 1e3 10 1 Tet 1e2 1e3 None lz‘
CD4PEA D4 PEA T Smoothing oft [+
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Bar

1 To change the format of the statistics table, click on the'i' button next to the plot.

2 Go to the View tab.

3 From the Options section, choose from the following:

« Header - Check the header box to include a table header.

« Table - Check the table box to include a statistics table.

Column headers of the table can be displayed in two formats: "shown using annotations" and "shown using

channel names". Annotations are defined by the user in the Experiment tab.
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Region and Feature function
1 To change the display of Region functions, click on the'i' button next to the plot.

2 Go to the Region functions tab.
3 Select (¥) or deselect (*) the function using the left mouse button or by touching the display.

Overlay

1 To display several files in the Statistics table, click on the 'i' button next to the plot.
2 Go to the Overlay tab.

3 From the drop-down menu, chose the desired population.

4

Check the box to the left to mark the population as active. Only active populations are shown in the

Statistics table.
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Script text
Enter free text or chose one of the predefined scripts to dilpay additional information. Choose one of the

following options from the drop-down menu.

Free... — Free text or a MACSQuantify Software script can be entered into the "Script Text" field. Scripts are
based on HTML (hypertext mark-up language) and can be written to automatically display statistics about each

region or gate. Specific regions can be removed from or added to a text table by using the overlay tab. A script

was used to create the following text table.
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Compensation matrix - Values from the compensation matrix will be displayed as a table.

Experiment info from sample - Experimental settings such as uptake and sample volumes, sample ID, and

description will be displayed as a table.
General info from sample - Displays information about the sample such as User or Software Version.

Instrument settings - The current instrument settings for each channel (PMT voltages and scales) will be

displayed as a table.
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Overlay

If a MACSQuantify Software Script has been used in the text tab, it is possible to add or remove regions

(populations) by using the population check box.

Only grouped data (manual grouped or grouped measured data) can be displayed. If data sets are grouped
manually and sample position overlap, or two plates are grouped, a chill 96 template is used and filled

according to the sample list.

1 To set the heat map parameter, click on the'i' button next to the plot.

2 Go to the View tab.

3 From the Display drop-down menu, choose a sub-population.

4 In the Function section, activate the radio button next to Feature or Region to display the respective data
in the heatmap:
« Feature: choose the feature (e.g. FSC-A) and a numeric feature function

« Region: choosea numeric region function (e.g. count)

5 From the Options section, choose a display mode. Three modes are available for display: color gradient, 2

color heat map or 3 color heat map. Pick colors and set thresholds accordingly.
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1 To create a gate or region, click on one of the tool buttons ([|) from the toolbar or choose the tool from
the Edit menu.
2 If using ellipse, rectangle, quadrant or interval, left-click on a plot and start dragging a gate. Release the left
button to finish drawing.
3 If drawing a polygon, left-click once to start drawing the first point. Move the cursor and left-click again to
draw the next point. Continue as desired. Double-click to draw the last point and finish the gate.
4 When the gate is selected, click on the size handle in the corners and drag to adjust the size.

Click and drag the gate to move it to a new position.

(¢ Ellipse - Click on the Ellipse button in the toolbar or click Edit > Ellipse
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Rectangle - Click on the Rectangle in the toolbar or click Edit > Rectangle.
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(\  Polygon - Click on the Polygon button in the toolbar or click Edit > Polygon.
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= Quadrant - Click on the Quadrant button in the toolbar or click Edit > Quadrant.
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—— Interval - Click on the Interval button in the toolbar or click Edit > Interval .
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Copy gates via drag and drop

Regions or entire gating strategies can be copied to other files or moved to other areas of the gating strategy.

1 After establishing a gating strategy using one data file, click on the highest region within the hierarchy.

2 Drag it onto a file requiring the same gating strategy. The same hierarchy and any name or color changes

will be applied to the new file.

Copy/paste regions

Copy a Region from one plot and paste it to the same or compatible plot. A region from a dot plot can be
pasted to a dot plot or density plot, but not to a histogram. The same physical coordinates are used for the

region, even if the plot has different scales.

1 Click on a region button and draw a region in plot of interest. This region will be identified as P1.
2 Right-click on plot and choose Copy.
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3 Right click on a compatible plot and choose Paste. This region will be identified as P2.This new region is
completely modifiable using the edit points and Region properties.
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To delete a gate, do one of the following:

o Select the gate and press the delete key, or click the Delete region button (i) in the toolbar.



« All regions under a file or under other regions can be deleted by right clicking on the file or the top region in
the hierarchy and choosing Clear subgates.

Samples ‘Experiment |Tao|s |Channels ‘

Sample Statistic Court
live — ]
=-CD1§ O 100,00 86150
=]
2-p2 D Open... Ctrl+0
Or
Add...
Import FCS file...
‘D Export sample...

Clear subgates

Remove

Region properties

Export sample list...

After establishing a gating strategy within a data file, click on a region and drag it under another region within

the strategy. The region will become a new incremental region.

1 P1, P2, and P3 have already been drawn in a hierarchical strategy. It is necessary to have the P3 region

drawn within P1 as well as P2.
2 Click on P3 and drag and drop under P1.

3 The region under P1 will be renamed P4, but will have the same coordinates and plot association as P3, but

different statistics.

4 If you change the name of Region P3 or P4 under region properties, names of both regions will be changed.

Z-CD1901 1000 88190 =-CD190n 1000 86190
' 670 57798 B P 670 57758
57606 & CIP2 668 57606

7491 B Cols (X 7491

7515 LCIBCels 87 7515

It is also possible to create two different regions from one parental gate. Regions drawn in a single plot will have
the same hierarchy. In the example below, regions P3 and P4 (bottom left) were both defined within region P2

(top right) and therefore have the same hierarchy.
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1 To change color, region name, and/or define the region as a Not gate (refer to Not gates on page 94),

right-click on the region name displayed in the sample list or on the activated gate in the dot plot.
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2 Select Region properties. Adjust as desired and click OK.
3 To change other Region properties, click the'i' button next to the plot. Adjust as desired. Refer to Plot

properties on page 77 for details.

Only events within a live gate are acquired and saved. Live gates are useful when large data sets are being
acquired to reduce the size of the data file. Experienced users can, for example, exclude debris by live gating.
However, it is recommended to acquire and save all data to avoid unintended data loss. Live gating strategies

can be saved for future use as Analysis templates.
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Click the New analysis window button () in the toolbar and choose a plot design.

2 Define the Experiment settings. Ensure that the live gate option for the appropriate gate is selected in the

O N & unn W

Experiment and Settings tab. Check the Gate checkbox and choose population live.

Annotations | Autolabel | Settings

(%) Custom | O E'xptess

Instrument setting vj
Analysis template *Cell Cycle [odora cells) V:
Gate [ive. OPI v
[ Events j 10000/ L)

Ensure that the correct instrument settings are loaded and that compensation is correctly performed.
Ensure that enough sample, reagents, and buffers are provided, and the waste is empty.

Click on the Start Acquisition (7)) button in the instrument status bar.

Set plot axes appropriately and draw regions on the plots.

Click Clear (5) to delete all events displayed on a dot plot, i.e., to refresh the plot.

Save the Analysis template for future use.

If a stop gate is used in combination with the Events option, data will be acquired from the entire analysis

window until a pre-defined number of events is reached within the stop gate (i.e. a gate or region that is defined

as the stop gate). Stop gating strategies can be saved as Analysis templates.

File Edit View Mode Analysis Window Help John Doe

L3l S (ERIER ¥ SIEIENFN RO (T
1

Click the New analysis window button () in the toolbar to open a new analysis window. Choose the
required plot design. See Plot types on page 78 for more information about plots.

Define the Experiment settings (General experiment settings on page 60.

Enter the required number of events for the associated stop gate.

Check the Gate checkbox and select the desired stop gate from the drop-down list.

Annotations | Autolabel | Settings
l@ Custom : () Express

Instrument setting '_‘CDHExperimenH v:
Analysis template ._“Cell Cycle (odora cells) V:
Gate ET I |

Events _ 10000 L)

5 Ensure that the correct instrument settings are loaded and that compensation is performed correctly.
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Figure 4.4: Region P1is defined as a stop gate. At 1000 events, data acquisition stops automatically.

Not gates are used to eliminate a cell population from analysis and are surrounded by a dashed line.

1 Draw a region or gate around the population to be excluded from analysis.
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2 Inthe Samples menu, right-click on the region of interest.
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3 Select Region properties from the drop-down list.
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4 Check the box Not. This region is now excluded from analysis. (Optional) Select a color and/or name the

Not gate as desired.
Click Apply and OK. The Not gate is now depicted as a dashed line.

6 In subsequent plots, gated cells are excluded.
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Figure 4.5: Region P2 (red) is defined as a Not gate.
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P2 was defined
as a Not gate

B

Gate P2 has been selected in
the drop-down menu of the
plot header, therefore events
in Region P2 are not displayed
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Gated events within dot plots are displayed in their respective gate color. While establishing a gating strategy,
each subsequent plot is formatted to display only events of the parent gate. By using the multilayer mode, all

events with parent populations can be displayed and are identified by their region color.
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Figure 4.6: Multilayer mode example gating strategy.

File Edit View Mode Analysis Window Help John Doe
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o 1 Click the New analysis window ([]) button in the toolbar to open a new analysis window.

2 Define a Boolean gating strategy, such as a scatter region (P1), dead cell exclusion region (P2), and various

sub-populations (P3, P4...Pn). Also see example in figure below.
Select Multilayer mode from the Mode menu.

4 The plot will now display all events with their gated region color.
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Figure 4.7: Multilayer mode gating strategy and display. PBMCs were stained with CD45-VioBlue, CD3-FITC, CD4-PE, and CD8-APC.
Cells were gated on leukocytes in the scatter plot (upper left) and forall live cells (upper right). Live leukocytes were gated on all T cells

(lower left). CD8+ and CD4+ T cells are displayed in a final plot (lower right). in their specific region colors (Green: all leukocytes; Red: all

live, leukocytes; Blue: all live, T cell leukocytes). Green cannot be seen, as Red designates almost 99% of all green events.

Back gating means that a specific subpopulation of cells defined by a particular gating strategy can be viewed

in a previous plot. This can be useful to help the user identify where within the previous plot the cells of interest

are displayed.
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Figure 4.8: Theregion "T helper cells" was chosen for display in the upper left plot.

File Edit View Mode Analysic Window Help
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1 Cdlick the New analysis window button (|]) in the toolbar to open a new analysis window.

2 Define a Boolean gating strategy, such as a scatter region (P1), dead cell exclusion region (P2), and various

subpopulations (P3, P4...Pn).

3 Identify the gated region to back gate onto the FSC versus SSC plot (e.g., T helper cells).
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4  (lick the button of the FSC versus SSC plot. Within the Region Properties dialog box, select region for
back gating, e.g., T helper cells.
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5 Gated events with their associated region color will be displayed on top of all other events within the FSC
versus SSC plot.
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In this example, the IL-17 Secretion Assay — Cell Enrichment and Detection Kit (# 130-094-542) was used for the
analysis of viable human IL-17 secreting leukocytes from PBMCs. Enriched human IL-17 secreting cells were

labeled with the fluorochrome-conjugated antibodies IL-17 - PE, CD4-FITC, and CD154-APC.
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1 Open a data file or use data acquired in real-time.



2 (lick the New analysis window button in the toolbar to open an analysis window. Select the desired

plot layout. In this case, a Plot4 layout was chosen.
Select the plot of interest. A green border indicates the chosen plot.
4 Double-click on the opened data file (not necessary when acquiring data in real-time).

Use the appropriate button to select a geometrical shape for gating: @ =2< + =

6 An elliptical region (P1) was drawn to select lymphocytes and exclude unwanted debris.
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7 A polygonal region (P2) was drawn using the polygon tool to exclude unwanted dead cells on the P1

population.
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8 A rectangle region (P3) was drawn using the rectangle tool to select for IL-17" CD4-viable lymphocytes.
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9 Theregion P3, i.e., P1/P2/P3, was displayed in the Anti-IL-17-PE versus CD154-APC dot plot.
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10 Click the + button to expand the gating strategy in the Samples menu. The regions in this gating strategy
are not on the same level in hierarchy. Regions are created within regions, creating children, grandchildren

and great-grandchildren of the primary gated region.
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11 To save the gating strategy as an analysis template, ensure that MACSQuantify Software is in Analysis mode,
i.e., the Analysis mode button in the toolbar should be highlighted.



4.7

4.7.1

12 Click the Save button in the toolbar and select Analysis templates.
13 Choose the file location Public, Private, or External.
14 Name thefile. Click Save.

Manage Data Analysis templates

An analysis template is a layout for acquired data and can be composed of plots, statistics or tables, gating
strategies, and defined plot and region properties, such as region names and displayed statistics. Analysis
templates are data-independent and when opened will not contain any data, but can be used to insert data for

analysis. Analysis templates are saved in the Analyses folder (refer to Data storage on page 119).

Sixteen pre-defined plot templates are available to choose from. The administrator can define new templates or
modify existing ones. For details, refer to Templates on page 131. Depending on which New plot window
is applied, the analysis window may contain dot plots, density plots, histograms, statistics, and text tables.

w1
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b

Figure 4.9: Predefined plot templates.

Save Analysis templates

File Edit View Mode Analysis Window Help
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1 dlick the Save button ({) in the toolbar and select Analysis templates.
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2 Select Public or Private for save location, if necessary.

3 Enter a name for the Analysis templates file.

File Edit View Mode Analysis Window Help John Doe
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1 Cdlick the Open button () in the toolbar and select Analysis.

2 Find the appropriate Analysis template file in the Public or Private directory.
3 Highlight the Analysis template file in the field on the right and click Open.

File Edit View Mode Analysis Window Help John Doe
]

1 Cdlick the Open button ([)) or the Save button (%) in the toolbar and select Analysis.

2 Find the appropriate Analysis template file in the Public or Private directory.
3 Highlight the Analysis template file in the field on the right and click Delete. The file is permanently deleted.

A Workspace file is all encompassing, and represents a master file including information for the other file types.

It contains the following information:

« Sample tab: samples currently displayed in the sample list
« Experiment tab: All experiment parameters
« Instrument settings: Current instrument settings including compensation and calibration

« Analysis template: current analysis view and template, if selected

Loading a Workspace file will reopen the MACSQuant Software with the settings valid at the point of storing the
workspace, i.e. it will load the same data files to the sample list, will enter the same parameters in the
experiment tab and instrument settings, and will display the same analysis. Workspace files are most useful on a
PC, due to the fact that instrument settings and sample lists will change from day to day on the MACSQuant
Instrument. Workspace files can be stored in the Private or External location but not in the Public location.
Workspaces are saved in the Private or External location in the prj folder (refer to Data storage on

page 119).



4.8.1

4.8.2

4.8.3

4.8.4

Save Workspaces

File Edit View Mode Analysis Window Help John Doe
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1 Cdlick the Save button (ﬂ) in the toolbar and select Workspace.

The Analysis mode button must be deactivated (grey) to save Workspaces.

2 The Private folder is automatically selected.

r. Save
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3 Enter a name for the new Workspace file and click Save.

Open Workspace files

File Edit View Mode Analysis Window Help John Doe
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1
1 Cdlick the Open button (ﬂ) in the toolbar and select Workspaces.

2 Find the appropriate Workspace file in the Private directory.
3 Highlight the respective Workspace file in the field on the right and click Open.

Delete a Workspace file

File Edit View Mode Analysic Window Help John Doe
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1 dlick the Open button ({)) or the Save button (7) in the toolbar and select Workspaces.

2 Select the file in either the Public or Private directory.
3 Highlight the Workspace file in the field on the right and click Delete. The file is permanently deleted.

Open a new blank Workspace

1 Goto File > New Workspace.

2 If the current workspace contains unsaved changes, a warning message appears. Click Yes to store current

Workspace settings in a Workspace file, click No to discard.
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( . Warning | =

@ The current project contains unsaved changes! | b

Save 7

[ ves || o |[ Abon

8 r

3 A new, empty workspace will open.

4.9 Post-aquisition data analysis

49.1 Apply analysis templates

Apply an analysis template used in a previous experiment, including gating strategy and plots.

1 Open the desired data file(s) and click on the Samples tab.
2 Right-click on the data file and select Apply analysis template.

Samples |Experimant |Too|s |Channels |

Sample - Statistic Court

- live — 0

i
B Open... Ctrl+0

D Add..

frs| Import FCSfile...

“D Export sample...

Resample

Recompensate

Apply instrument settings

Apply analysis template |

Restore group-gates

Clear subgates

4 [ Remove

Export sample list...

3 The data file and corresponding analysis template will be loaded in analysis mode.

104



File Edit View Mode Analysis Window Help
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Legend:
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4 To view analyzed results of the previously defined analysis, right-click on the data file and select View with
analysis<name of analysis>.

B mq-admin
File Edit View Mode Analysic Window Help
= o+ 1, = Exgress
S22 alx oo+ RN E E R
Samples ‘E;penmem | Toos [ crames | [171
Sample Statistic. Count _-12-10_2063.015.pos _~12-10_2063.015 pos e 12:10.2063.015 pos
ive ~ i g i i
G 5rv2003-12-10_20¢iggh 162
srv2008-12-10_206 0 ¢
pen.. trl+0
srv2008-12:10_206 ] & e
w
[ Ade.. £ e
z 6.
Import FCS file. Tely ¥
Ty Te BB R
] Export sample.. 162 Te1 Ted Tel Te2 Te3 0 250 500 750 1000 162 Tel 1ed Tel Te2 le3
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lend: ! !
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< tel
Apply instrument settings Debis exclusion ~
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Apply analysis template \P3 Granulacyte exclusion -
P3\P4 CD14 Menocytes - Ted =
View with Analysis.cdld 12218
Te2 Tel Ted Tel Te2 le3
Restore group-gates
Srv2008-12-10_2063.015.pos. _-12-10_2063.015 pos
L] Clear subgates ults: neg 16 (log) i E i
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5 The analyzed results of a previously defined analysis are shown.
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Apply instrument settings associated with a data file.

l_‘,;:_"; 1 Go to File > Open or click the Open button in the toolbar.

2 Select Instrument settings.

3 Highlight the desired instrument setting from a Public, Private, or External source.

Woren Foles

o

Public Prvate Extemal

Workspace Directory Instrument setting
[ Instrumert settings

&

Instrument setting

Analysis Instrument setting

Oper Cancel
o 7

4 (Click Open. The file settings will be loaded.

Alternatively:

1 Open the desired data file(s). The files will appear in the Samples tab.
2 C(lick on the Samples tab.

3 Right-click on the data file and select Apply instrument settings.

106



Samples |Experiment |Too|5 |Channels |

Sample Statistic Court
live — 0
 adm 4 |
D Open... Ctrl+0
Add...
fee| Import FCSfile...
‘D Export sample...
Resample
Recompensate
Apply instrument settings
Apply analysis template

Restore group-gates

Clear subgates

Remove

Export sample list...

Recompensate already acquired data. This is useful if data was acquired using incorrect instrument settings. The

results can be reanalyzed using a different compensation matrix.

1
2
3
4

Open the desired data file(s).

Go to the Samples tab.

Apply instrument settings and analysis template.

Click the Instrument settings button in the toolbar to view the instrument settings. Experienced users
can make adjustments to the compensation values in the Compensation tab if required.

Right-click on the data file in the sample list and select Recompensate. A new file is created with the
adjusted compensation values applied. These files will be prefixed with an underscore, i.e., _srv2008-12-
10_2063.018.pos. The original data file is retained.

The maximum sample volume that can be acquired in a single step by the MACSQuant Instrument is 450 pL.

However, there are occasions when the sample size exceeds this volume and aliquots of the sample must

therefore be spanned over two or more tubes. By grouping these samples, the acquired data will be

consolidated into a single file on the hard drive, which can also be analyzed in a single data file or analysis plot.

This can be easily accomplished by grouping sample prior to data acquisition. Refer to Sample grouping on

page 70 for more details. If grouping was not performed prior to data acquisition, it is still possible to group

samples post-acquisition.

1

Click File > Open and highlight the files. Click Open.
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= | ruscyd [ Prate ][ Ecema | Delete
Workspaces Drectory
2y Data fles T02200501-23_53.003 mad
E (3 20110715 T022009-01-23_53.010mad
: T02200301-23_53.011mad
Eperiments
Analysis templates. Fles
A 1022009-01-23_53 003mqd” "T022009-01-23_53.010.mad" “T022005-01-23_53.011.mad”
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2 Inthe Samples tab, highlight each file that must be grouped. Right-click and select Group. The resulting
grouped file is highlighted, and preceded by an underscore (_).

Samples |Expem|ent |Tools |Channels ‘
Sample Statistic Count

e live — 0
& adm2010-04-23 10000 31440
W im2010-04-23 o innon_onooo

A = Oper.. Ctil+O

Add...
Import FCS file...
“D Export sample...

|

Resample

Recompensate

Apply analysis template

Restore group-gates

Remove

Export sample list...

3 The resulting grouped file is highlighted.

Samples | Experiment |Tools |D1:ﬂ'1els

Sample - Statistic Count
E----Ii\re - 0
adm2010-04-23_2147.009 100,00 31440
adm2010-04-23_2147.008 100,00 29022
L adm2010-04-23_2147.007 100,00 1025294

EI _adm2010-04-23_2147.009 100,00 1085756

— adm2010-04-23_2147 .. 289 31440
o+—adm2010-04-23_2147.. 286 29022
e — adm2010-04-23_A147... 54,45 1029254
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Open/Add data files into the MACSQuantify Software.
Right-click on the data file that requires the annotation change.
Choose Apply instrument settings.

In the Annotations tab of the Experiment tab, type in all the correct annotations.

Right-click on the data file and select Resample.

A new file with an underscore (_) at the beginning of the file name is created. The underscore file will

contain the new annotations, whereas the original data file is unaltered.

If subsequent data files require the same annotation changes and were run using the same instrument

settings, they can also be updated in a batch format.
Highlight all files requiring the changed annotations.
Right-click on the highlighted files and select Resample.

New versions of all files will be created with an underscore in front of the file name. These underscore files

can be analyzed the same as any other .mqd files.

Samples |Experiment |Too|5 |Channels |

Sample Statistic Count
live - 0
adm2010-04-23_2147.008 100,00 31440
adm2010-04-23_2147.008 100,00 29022
adm2010-04-23_2147.007 100,00 1025294

S _adm2010-04-23_2147.003 100,00 1083756

—adm2010-04-23_2147. 28% 31440
—adm2010-04-23_2147. 2686 23022
—adm2010-04-23_2147.. 94,45 1025294
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Open/Add data files into the MACSQuantify Software.
Right-click on the data file that requires the scale change.
Choose Apply instrument settings.

In the Channels tab of the Experiment tab, type in all the correct annotations.

Right-click on the data file and choose Resample.

A new file with an underscore (_) at the beginning of the file name is created. The underscore file will

contain the new annotations, whereas the original data file is unaltered.

If subsequent data files require the same annotation changes and were run using the same instrument

settings, they can also be updated in a batch format:
Highlight all files requiring the changed annotations.
Right-click on the highlighted files and select Resample.

New versions of all files will be created with an underscore in front of the file name. These underscore files

can be analyzed the same as any other .mqd files.

Samples |Experiment |Too|5 |Channels |

Sample Statistic Count
live - 0
adm2010-04-23_2147.008 100,00 31440
adm2010-04-23_2147.008 100,00 29022
adm2010-04-23_2147.007 100,00 1025294

S _adm2010-04-23_2147.003 100,00 1083756

—adm2010-04-23_2147. 28% 31440
—adm2010-04-23_2147. 2686 23022
—adm2010-04-23_2147.. 94,45 1025294
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Report your data

The MACSQuantify™ Software offers several ways to create reports. Single plots or entire pages may be copied
and pasted into external software, such as Microsoft Word. If the instrument is connected to a printer, reports
may be also printed directly, or, alternatively, saved as a PDF. Prior to printing or copying the results, you may
change the color settings of all plot types and gates. In addition, the sample list may be exported to Microsoft

Excel for your records.

REPORT YOUR DATA

5.1 Copy pages or plots

511 Copy an entire page

(9,

Display and properly analyze data.
Click Edit > Copy page. The page is saved onto a clipboard.
Open program for pasting, e.g., Word or PowerPoint.

Right-click and select Paste within this program.

i H W N =

The page including all the plots and/or statistic tables will be copied.

5.1.2 Copy a single plot

Display and properly analyze data.

Click on the specific plot or statistic table for copying. The plot is highlighted (light green rim).
Click Edit > Copy plot. The plot is saved onto a clipboard.

Open program for pasting, e.g., Word or PowerPoint.

Rightclick and select Paste within this program.

A 1 A W N =

The plot including any gating and annotations will be copied.

5.2 Print

5.2.1 Printing data files

File Edit View Mode Analysis Window Help

II‘I@@@IEIIIII E@l \IIIIIEI@I

1 To print active workspaces, open the desired workspace or analysis window.
é‘ 2 Click the Print button (ﬂ) in the toolbar.
' 3 Select the desired printer. Click Print. The printer can be connected directly to the MACSQuant Instrument

or to the PC running the MACSQuantify Software, or via a network connection. The active workspace is

printed as shown below.
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5.2.2 Print all windows

To print all samples in the sample list with the current analysis template.

1 Ensure that the current analysis is applied to all samples. Go to File > Print all.... Alternatively, right-click
on the Samples list and select Print all....

I - - service . ——— . ————— . S

Heaixe o aaaud

Samples | Bxperiment | Scipts |Toa.|~[»
Sample Statistic Count
= [)

live ).
1 sv2013-06-06_2063.0]

2013.06.06_20630] [ ) Open-

¢ [ Add..

ftd importFesfile..

srv2013-06-06_2063.0¢ ‘D Export sample...

4 Print selected... Ctrl+Shift+P.

Resample

Recompensate

Apply instrument settings

Apply analysis template

list.

2 By default, the radio button All is active and all analysis windows will be printed. Check Pages to select
specific analysis windows. When performing multiple analyses in one analysis window, a number is assigned

to the sample and its respective analysis and displayed in the sample list.
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General |
[~ Select Printer
Microsoft XPS Document Writer {
PDFCreator
: F—T—
Status: Ready [~ Fiirttofl=  Preferences
Location:
Fre Find Printer..
—Page Ba
Number of copies: IT 3:
 Selection € Curent Page
" Pages: |2 [T Collate ¢
Enter either a single page number or a single
page range. For example, 5-12
=

To use the Print all... command, several parameters have to be accomplished. If a prerequisite for the Print
all... command is not fulfilled, the command will be disabled.

« The order of assigned numbers, referring to the corresponding analyses, will be moved along the samples in
the sample list.

REPORT YOUR DATA

« The analyses, including the corresponding gating strategy, have to be applied to all samples in the sample list
in the same order as the assigned numbers.

o All samples have to be included in the analyses.

(9}

« Empty live samples will be ignored for print.

5.2.3 Print selected windows

To print all selected samples with the current analysis template.

The Print selected... batch-print option is only accessible in Analysis mode.

1 Select samples in the smples list. Ensure that the current analysis is applied to all selected samples.

2 Right-click on the samples list and select Print selected.... By default, the radio button next to All is
checked and all analysis windows will be printed. Checking the radio button next to Pages to select specific

analysis windows for printing.

B’ - ma- senvice - -« &
File tdit View Mode Analysis Window Help

EFEEREEIE S

Samples iE:q:\emerl Ide ITma I'i'.

Ctrl+O

]

Import FCS file...

8888

Export sample...

@

= Printall..

Resample

Recompensate

(=RRER R RERE R R R R

Apply analysis template

Export sample lst...
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When performing multiple analyses in one analysis window, a number for the sample and its respective
analysis is assigned. This number will be displayed in the sample list. For using the Print selected...
command, several parameters have to considered and accomplished. If a prerequisite for the Print

selected... command is not fulfilled, the command will be disabled.

« The order of assigned numbers, referring to the respective analyses, will be moved along the selected
samples in the sample list.

« The analyses, including the corresponding gating strategy, have to be applied to all selected samples in
the sample list in the same order as the assigned numbers, e.g., using the button previous sample or next
sample.

o All selected samples have to be assigned an analysis.

« Empty live samples will be ignored for print.

Generate a gating strategy for the data files and apply it to all data files within the experiment.
Right-click within the Samples tab and choose Export sample list.

A dialog box will open to select the parameters to export.

. Export sample list @

Options | Region functions | Feature functions

v | Clipboard
V| File
Location Public Private

MName |livexls

| Conversions
+/ | Convert decimal pointto comma
+ | Transpose rows and columns

+ | Reverse samples

| 0K | | Cancel

Select one or both of the following:

« Check the box Clipboard to save to the clipboard (saved data to be pasted into Excel).

o Check the box File to save data as an Excel file. Depending on the selected location, the file will be saved
within the cap folder structure of MACSQuantify Software either to Public or Private location.

Check the box next to Conversions and all desired parameters.

Go to the Region function tab to select the region/gates for export and the % and count statistics to be
exported.

Go to the Feature functions tab to select the optical parameters for export and which statistical
information to be exported.

Click OK. If Clipboard was selected, open Excel and select paste.



6.1

6.1.1

6.1.2

6

Data management

This chapter describes data management for custom mode users and administrators. For information about

data management for express mode users, refer to The Express mode user on page 149.

Data backup

In order to backup data from the MACSQuant Instrument, a mass storage drive must be connected or a network

location designated.
Only administrators can assign a public backup folder.

Designate a backup location

1 Login as an administrator to designate a network location for data backup.

2 (lick Edit > Options (default) > Files.
Wowen: e

- Experiment 5

- Instrument

= Software
Logon name | |
Private backup | )
Path [4Project %/ Date% |
File initials 2 Date |

T S =

3 Chose a location on the network that can be accessed by all users of the MACSQuant Instrument.

Individual users can format their own personal network folder within the designated backup folder under

Edit > Options > Files.

4 Enter the full path of the network location, starting with \\, or select the destination folder via browsing.
Depending on your network structure, access of the backup folder might require a logon name and a

password, which can differ from the user login for the MACSQuant Instrument.

Data back up to remote storage location

@I 1 To backup data files, click on the Backup button from the toolbar.

2 If requested, enter password when prompted.

3 Select all files or all data files when prompted.
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4 All previously backed up .mqd files will be deleted, if you selected delete cloned files. However, all .fcs files

need to be deleted manually.

5 When the backup is complete, a dialog box confirmation appears.

Access Workspaces, Instrument settings, Experiments, Analysis templates, and Data files via the
Open button. Data files saved in a network location or on a USB stick first have to be added to the MACSQuant
Instrument by right-clicking within the Samples tab and choosing Add.... from the context menu.

1 To open files, do one of the following:

« Click File > Open...,
« Click theOpen button in the toolbar, or

« Right-click within the Samples tab and select Open.

2 Select Workspaces, Instrument settings, Experiments, Analysis templates, or Data files on the
left-hand side of the dialog box.

Select the appropriate file location Public, Private, or External.
4 Chose the desired data file. Multiple files can be opened at once.

Confirm your selection with Open.

If the MACSQuant Software is installed on a PC, it can be used to view and analyze previously generated .mqd
files. If files are located on an external storage device, they need to be added to the sampile list prior to open

them. This function is only available when using MACSQuantify Software on a PC.

1 Rightclick on the Samples tab in the side panel.
2 (lick Add..., select files and click Open.

Workspaces, Instrument settings, Experiment, and Analysis files can be saved to the Public or Private

locations as defined under User settings, or to external locations. Data files are saved automatically.

Click File > Save... or click the Save button in the toolbar.
Choose Workspaces, Instrument settings, Experiments, or Analysis to save the file type.
If necessary select the desired location (Public, Private, External).

Assign an appropriate file name.

i H W N =

Click Save.

Import flow cytometry data generated with other instruments and analyze it with the MACSQuantify Software.



1 Right-click on the Samples tab in the side panel.

2 Chose Import FCS file... from the context menu.

Samples |Experin'|ent |TO0Is |Channels |

Sample Statistic Court
iv 0]

Open... Ctrl+O

Add...

Import FCS file...

Export sample...

O DO

Restore group-gates

Export sample list...

The MACSQuant Instrument will store all acquisition data in the .mqd file format.

1 To export MQD files as FCS or CSV files, right-click on opened or added data files in the Samples tab and
select Export sample.

2 Select the desired file type (.fcs or .csv) from the drop-down list. If a gating strategy was applied to any of
the data, MACSQuantify Software will create a separate FCS file for each gated population. If only one FCS
file is required for the original data file, check the box next to Skip subpopulations. The FCS files will be

stored to the same folder as the original MQD data files were opened or added from.

An administrator can copy all files, including (private) files of all users, all files in Public locations, and
administrator files in a Private location. By using the folder All user in the Copy dialog box, the administrator
can clear up the hard drive after copying the files to a remote storage location (e.g. network folder, USB stick,
hard drive). Custom mode users can only copy their own files (Private folder) and files in the Public folder

(depending on their access rights).
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1 To copy files from the MACSQuant Instrument to a remote storage location, select File > Copy....

2 Choose the destination from the available drop-down menu in the dialog box. If you are transferring data to

a network location, enter the password when prompted.
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3 From the drop-down list, select:

« To:the selected files are copied to the selected destination. The source folder structure is also preserved at
the destination location.

« From:selected files will be imported. The files must be organized in the same folder structure as in the
destination folder to be propery importet.

4 Check the box next to the desired files or folders.
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Click Copy. When all files are copied, a report dialog box appears.
6 Close the box to execute another copy or deletion command.

When using a USB stick, click eject and close to safely remove the USB stick. Alternatively, you can select

Remove external media from the tools tab.

Apart from flow cytometry data files, MACSQuantify Software also uses other files to store and reload user
settings. Files can be stored and loaded from different locations. From within MACSQuantify Software, these

locations are referenced as Public, Private, and External.

« Public files are located on the local hard drive of the MACSQuant Instrument and can be accessed by any user.

« Private files are located on the local hard drive of the MACSQuant Instrument and are only accessible by the
logged-in user.

« External files that are located on an independent file storage device e.g., an USB stick, can be accessed when
the device is connected to the MACSQuant Instrument.

Files are saved within the cap folder structure on the MACSQuant Instrument hard drive:

« in a Publiclocation in the folder global,

« in a Private location in folders bearing the name of the user (e.g,, admin, John Doe, service).

app
bin
cfg analyses 2015-01-30
global data 2015-02-11
cap device 2015-03-15
experiments
lib
user admin analyses 2015-06-04
John Doe data autolabeling
service device

multiparameter
experiments

prj

Figure 6.1: File structure of the cap folder on the hard drive of the MACSQuant Instrument.

Access rights defined for a user determine the right to read and save files, or to only read files from and to
Public or Private locations. If an External location is available, any user can store and load files to and from

this location.

The following file types are supported by MACSQuantify Software and can be accessed using commands to
open or save files. The file types Workspace, Instrument Settings, Experiment and Analysis template
can be stored and loaded with the Open and Save dialogs. Upon completion of a measurement, MQD data
files are automatically stored in the location defined for the user. MQD data files can be loaded into the sample
list by clicking File > Open..., or by clicking the Open button in the toolbar. In addition, MQD files can be
exported as FCS and CSV files. FCS files can also be imported for viewing and analysis. MQD files can be copied /
backed up to an external location with the Copy and Backup dialog.
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The Administrator

7.1 User management

This section describes user management for standard installation. If the MACSQuantify™ Software is installed

and set up for 21 CFR Part 11 compliant use, refer to Compliance with 21 CFR Part 11 on page 167.

The MACSQuantify Software allows three types of user accounts with different permission levels:

administrator, custom mode user and express mode user.

Administrators and custom mode users can both customize certain software and instrument settings, such
as file name, experiment settings, instrument settings, and software settings. They can both perform calibration

and compensation.

In addition to that, the administrator can specify global settings for the MACSQuant Instrument that apply to

THE ADMINISTRATOR

all users. Only the administrator can create user accounts and set permission levels for each user. Miltenyi Biotec

recommends to assign only one administrator.

Express mode users have only limited access to the MACSQuantify Software functions. The Express mode is
designed to simplify the setup, running, and analysis of experiments. With only a few actions, users with
minimal flow cytometry experience can perform complex flow cytometry experiments. Express mode users are

allowed to perform only minimal alterations to settings. They do not have permission to perform a calibration.

7.1.1 Create new user accounts

1 To create a new user account, log in as an administrator.

2 Go to Edit > User Settings.

[~ . =]

Litof Users

U Tiiae | Group | R | recioy [Putic | Pivate | Posswrd | Descipion
Boimn sin  admn  -AXE  C/Users/amek/Documerts/cap/user/admn  IEAD  [EAD yes

ﬂuudeandhnth! Ihs —~AXL  C:/Users/annek/Documents/cap/userfiquidhanding iread  IREAD  yes Remote SOAP interface|
Buea Ul custom —XE  C/Users/annek/Documerts/cap/user/user] iesd  IEAD  yes Userrr. 1

) U2 oustom <XE  C/Users/mek/Documents/csp/user/user2  iesd  EAD  yes Userrr.2

e =

3 Click Add in the dialog box.
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. User Settings @
User
Name
Initials

Description

Group

Express @ Administrator
Access
Fublic Frivate
Instrument settings | Read Iz‘ Read & Write Iz‘
Experiments Read Iz‘ Read & Write Iz‘
Arialysis Read [=] | Read & Wite [<]
Data flles Read lz‘ Read & Wiite lz‘
Password
Reset
= —cr— | =

Enter a name, initials and designate the user to be Custom or Express.

« Administrator users can specify global settings for the MACSQuant Instrument that apply to all users.
Administrator users have the right to manage all user accounts (i.e. create and delete user account, set
permission levels for each user, reset passwords. You should assign only one Administrator user per
Instrument.

« Custom mode users have access to full access to software capabilities (except administrator privileges)
such as establishing instrument settings.

« Express mode users can only access the Express mode interface, which is intended for simplified use of the
instrument. Express users can open public instrument settings but cannot create new instrument settings.

Initials can be designated as part of the data file name and provide an easy identifier for user data files. Make

sure that the initials for each user are unique.

Set up file access for Instrument settings, Experiments, Analysis and Data files. Instrument settings,
Experiments, Analysis and Data files can be saved to either Public or Private. The Public location is a

shared location for every user. The Private location is individual for each user.

« Read means that the user can only open files from the specified location, but cannot save files to that
location.

« Read & Write means that the user can open and save files from the specified location.

Instrument settings, Experiments, Analysis can be specified as Read & Write to both Public and
Private locations at the same time. However, data files can only specify Read & Write for only one
location, Public or Private, due to the fact they are saved automatically at the conclusion of a sample run.

Click OK to complete the user setup.

Go to Edit > User Settings.
Select user to delete from list and click Remove.

A warning box will appear informing the administrator that the entire user's Private directory including all

stored files will be removed.

Click OK to proceed with deleting the user account and associated data files.



The access type and file access rights of each user can be modified. So if you want to assign another user

administrator rights due to changes in your laboratory environment, just modify the user.

Login as user with administrator rights.

Go to Edit > User settings to open the user management tool.
Select the user to modify.

Click Properties. (or double click the line corresponding to the user)

Modify the users type of access or the users file access rights.

A 1 A W N =

Click OK to save the modifications.

If a password is forgotten, the administrator can prompt the user to reset his or her password.

1 Login as an administrator.

2 Go to Edit > User Settings.

3 Select the user requiring a new password and then click Properties.

4 (Click the box next to Reset at the bottom of the dialog box.

5 The user can log in without a password and set a new password as described in Change passwords on
page 14.

1 Login as a user with administrator rights.

2 Connect a USB stick called “MQSOFTSETUP” to the instrument. Rename it “MQSOFTSETUP”.

3 Goto Tools > Import / Export user settings.

4 Choose whether you want to import or export the user settings from the dialog box:

« Click import to import the user configuration from a connected USB stick.

« Click export to copy the system's user configuration to a connected USB stick.

.Import.’Exportusersettings EI =] @

Do you want to import or export the user settings?
Functions only far remaovable drive.

impart || expart || abort

5 If no USB stick is attached to the system, or the configuration is not available from the USB stick, an error

message appears.

6 When the user settings are successfully imported / exported, a dialog box is displayed.
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7 Atthe end of the process a dialog box is displayed. Remove the USB stick safely.

. Import user settings @
& User settings have been imported.

It is recomnmended to log off!

. Export user settings @

& User settings have been exported.

The following user activities are tracked:

The time for which users are logged on to the MACSQuant Instrument can be reported for billing or other

User login (including failed logins)

User logout

Experiment started (with details about experiment setup)
Sample creation during data acquisition

“Manual” sample creation (group / ungroup / resample / recompensate)
File transfers (copy dialog / backup)

File save (save dialog / automatic creation)

File delete (copy dialog / backup / save dialog)

FCS import / export

Save report viewer report (“system audit trail”)

Create analysis report

User management activities: roles created / modified, role assignments

tracking purposes.

Sort reports by Time, Type of activity (log on, log off, auto shutdown, ...), Version, serial number, user, user

description or role. Fields can also be selected on the left hand side of the dialog box.

1

Go to the Tools tab.

2 Click the grey button next to Report Viewer.

« If the MACSQuant Instrument is connected to a printer, the report can be printed directly from the Report

Viewer dialog box by clicking Print.

« Export the report in xls or .html format by clicking Save. Select the desired file format, name the file, and

then click OK.

« To transfer the report to a USB stick or network location, click File > Copy. Select System audit trail and

select the desired report, designate the destination and click Copy.



In order to maintain a clean and untouched operating system, disconnect the MACSQuant Instrument from the

network connection and reboot the MACSQuant Instrument each time before you do any of the following

7 MACSQuantify™ ReportViewer o[- (3]
Filter [SelectUsers = | [SelectEvent Types v| Eventsfom: 10/27/2015 ~ to 10/28/2015 v [ include previously reported items
e time type wersion description -
tme 2015-10-28T00:00:59  Create audit report 2.8.1544.15120dev admin File: D: /cap/system-audit-trail Test_report3.htm
1 MDS Checksum: 6be2b574238004f8509c2578f199b 11
type
versen 2015-10-28T00:03:05 Copy system audit trail reports to 2.8.1544,15120dev admin 3 dit-trail To E:\cap dit-trail
Test_report.htm
[ seriiNo 2 Test_report2.htm
[ session Test_report3.htm
= 3 2015-10-28T00:10:11 User logout 2.8.1544,15120dev admin
[] userDescription |4  2015-10-28T00:10:21 User login 281544, 15120dev service
[ role 5 2015-10-28T00:44:54 Save experiment 2.8.1544,15120dev  service Fle D:fcap/global fexperiments/ TEST_EXP.cfg
Checksum: 25538544872 1d8 28 46 4effc 1410687
V| desaiption =
P § 015-1028T00:45:11 Save workspace 28.1544.15120dev service  File: D:fcapjuser service/pr/TEST_WS.cfg =
MDS Checksum:d2a1235644e9086739ed0c Sege43042h
; 15-10-25T00:45:29 Save analysis template 2.8.1544.15120dev service  File:D: cap/global analyses/TEST_AT.cfg
MD5 0733¢5¢16
g 2015-10-28T00:46:28 Save instrument setting 2.8.1544,15120dev service  File: D:/cap/global [device/TEST_IS cfg
5 Checksum: e2b5b435fbf6 1b 18c 37cc0ae 30067483
2015-10-28700:50:37 Experiment started 2.8.1544.15120dev service  Project
Rack type Single tube rack
Processing orderertical
Position Sample ID Descriptiol
Al Calbration
Express mode expresshodes. app.ma.custom Setup. Calibration

3 save

2015-10-28T00:53:09 Device setup

2.8.1544.15120dev service

Measure mode Standard -

Flow rate Low
Mixing Mix gente
Uptake volume 15001
‘Sample volume 20001
Event Limit

Autolabel

Neme: Calibration
Fie: D:/cap) jdata/20 15-10-28/srv2015-10-28.0001 mad
Reit. Callbration on 2015-Oct. 28. Passed

Channel GainDiff SI CV  Info

m

| 3

procedures:

H W N =

Install an external monitor

Calibrate the touch screen

Change the time or date

Perform an update.

Version: 1.41541.0

Disconnect the MACSQuant Instrument from the network connection.

Start the MACSQuant Instrument and log in as administrator.

Go to Tools > Touch screen in the side panel of MACSQuantify Software.

Go to the Calibration tab.

Hampshire TSHARC Control Panel Rev 6. 20cs

W

Screen Selection  Calbrstion | Cick Settings | Touch Settings | Caparitive |

Jl.
‘ll‘

Teuch (o chek] the calbration taget o calitrale
the touch screen

Admnistiator Access iz Requred.
Conligure Test ‘
Configure the caiibrabon ype Test touch screen calbration.
and offset.

ok |[ Coel ] somt

|

Click on the cross-hair cursor to calibrate the touch screen.
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H W N =

O 0O N O

10
11
12

13

Follow instructions to touch, hold and release the cross hairs, which appears on different positions of the

screen.
If you are content with the setup, click the Accept button. Click OK to close the control panel.

A dialog box will appear. Click Yes to save this change and restart the system.

Disconnect the MACSQuant Instrument from the network connection.
Connect the second monitor to the VGA or HDMI interface of the MACSQuant Instrument.
Start the MACSQuant Instrument and log in as administrator.

Go to Tools > Display settings to adjust the display properties.

Display Properties @1

Themes | Desklop | Screen Saver | Appeatance | Sellings |

Drag tre monitor icons bo match the phwsical artanpament of your morndors.

Display -
1. Digital Flat Parel [10244768) on |rktel[R) 82552/52855 GM/GME Gr: ﬂ
Screen rezolution Cdlor quality
Less @ Mo Highest (32 bi) v

1024 by 763 pixels 1 I |

((_identty__] [Liowbleshoo... ) [ Advanced )

[ o< J[ cancar |

Go to the Settings tab, select the 2nd (default) monitor, and check Extend my Windows desktop onto
this monitor.

Click Apply. Confirm that you would like to keep these settings with Yes.

Click on Advanced to configure the monitor.

Go to the Intel® Graphics and Media Control Panel tab and click on Graphic Properties.

Go to the Multiple Displays menu to configure the Operating Mode. If you select Clone Displays, the
resolution of the built-in display is set to the maximum (1024x768), which can be changed only if you use
the second monitor as single display or primary extended desktop. If you select Extended Desktop the
primary display will show the MACSQuantify Software main screen. Assign the Primary Display as desired. If
you decide for Single Display, select Monitor as Primary Display.

Adjust the monitor resolution under General Settings > Display > Monitor.

Confirm any changes with OK. Verify that you want to keep these settings with OK.

Ensure that the displays are configured correctly and confirm that you would like to save this setting
permanently with Yes.

After system restart, recalibrate your touch screen (see Touchscreen calibration on the previous

page).

Disconnect the MACSQuant Instrument from the network connection.
Start the MACSQuant Instrument and log in as administrator.

Click on Tools > Time and Date in the side panel of the MACSQuantify Software.



-

Date and Time Properties

Date

Date & Time | Time Zone | Internet Time

Tirne

October [~ | [z014 2] Ui
12 3 4 : J/
5 6 7 8 9 10 11 \
12 13 14 15 16 17 15 o
19 20 21 22 23 24 25
26 27 28 29 30 31
2123:00PM
Current time zone: W, Europe Daylight Time
I Ok l [ Cancel ]

-~

()

4 Adjust Date & Time and Time Zone.

5 Click Ok to save the modifications.

1

i A W N

Click Edit > Options (default) > Files to access and assign default file management values.

. Options (default) E]

T —

#- Users hils
Instrument

- Network setup Public global [
Keyboard .
Timers Private user E]
Backup

Logon name:
Templates
Remate Monitar Public backup D
Update
Signature
0K ] [ Lancel ] [ Apply

Assign a folder for Public and Private locations on a network.
Enter a logon name to be used when connecting to the public backup location.
Assign folder for Public backup on a network, if desired. For details on data backup.

Enter the full path network location, starting with \\. You can also select the destination folder via browsing.
Depending on your specific network structure, access of the backup folder might require a logon name and

a password, which can differ from the user login for the MACSQuant Instrument.

Public data is stored in Public locations. Private locations are used for user-specific data.

Click Edit > Options (default) > Users to adjusts User settings.
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] Cptions (default)

Files

- flizers
Instrument

- Metwork setup
Kepbosrd
Timers
Backup
Templates
Fiemote Monitor
Update
Signature

Users

Group
() Express

(&) Custom

() Administratar

J

Lancel

][ Apply ]

2 Assign users to a Group (Express, Custom, or Administrator) by checking the respective radio button.

For password protected user accounts, check the box next to Required.

4 Select Apply and click OK. Default values will apply for all new user accounts are created.

1 Click Edit > Options (default) > Users > Access to assign default access permissions for user settings.

Please note that these settings can be changed when creating a new user account.

] Options (default)

ME %)

Files
Users
Instrument
MNetwork setup
Keyboard
Timers

Backup
Templates
Remote Monitor
Update
Signature

&

Aooess

Instrument settings

Experiments
Analysis

Data files

Public

Fiead

FRead

Fiead

Fiead

PFiivate

Fiead &'wiite [+

Fisad &'wiite | v

Read &wiite | w

Fiead &'wiite | w

ok

J

LCancel

][ Apply ]

2 Define rights concerning the file management of Instrument settings, Experiments, Analysis, and

Data files. Use the drop-down lists to select the access parameters as desired.

« None: Access is not available for the user,

o Read: User access is restricted to read files only,

« Read & Write: Full user access is available, i.e, read and write data to this folder.

By default, a MACSQuant Instrument is unnamed. Assigning an instrument name might be useful if several

MACSQuant Instruments are run in an institution, or if the data is analyzed on a PC. The instrument's name is

displayed in the login dialog and in the right corner of the menu bar, next to the user name.

1 Go to Edit > Options (default) > Instrument to enter the instrument/institution name.



.Opﬁons {default) E]

Files
#- Users
Instument i
F- Network setup
Keyboard
Timers Institution
Backup
Templates Hardware prafile MALCSQuant Analyzer 10
Remate Monitar
Update
Signature

Irstrument

Mame

[ Ok I[ LCancel ” Apply ]

2 Theinstitution name can be displayed by clicking View > Hardware.

The MACSQuant Instrument is not intended or designed for integration into a domain infrastructure. Usually,
domain infrastructures allow network administrators to maintain all computers on the domain. However, there
is no need for any administrative maintenance of the MACSQuant Instrument. The MACSQuant Instrument
manages user rights and permissions locally as part of MACSQuantify Software in order to allow different user

rights.

If your DHCP server does not provide the MACSQuant Instrument with an IP address, please set it manually
under Edit > Options (default) > Network setup > IP address. If one needs a domain user
authentication to access the network, MACSQuantify Software will prompt for your credentials as you open a
network location. If necessary, specify a particular proxy server in order to access to the internet under Network

setup > Proxy. For further information contact Miltenyi Biotec Technical Support.

Since antivirus software might influence the reliability of the data acquisition processes, antivirus software is not
provided and not intended to be used with the MACSQuant Instrument. The Enhanced Write Filter (EWF)
protects the OSI from any permanent virus, because with every reboot of the MACSQuant Instrument, the OSI
returns to its clean and untouched state. In addition, the auto execution for external devices is switched off by

default, which minimizes the risk of virus spreading via USB sticks.

The OSl firewall is enabled by default on the MACSQuant Instrument and should not be disabled. The OSI
firewall blocks any incoming network connections with the exception of network diagnostic by the OSI, remote
assistance service, and UPnP framework (TCP 2869; UDP 1900). Outgoing network connections are not
restricted by the OSI firewall.

1 Cdlick Edit > Options (default) > Keyboard to access and assign the keyboard settings of the
MACSQuant Instrument and to adjust the keyboard layout.
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B Options (default) E]
Files
= Users Keypboard
Access
Instrument Keyboard lapout: Urited States hd
Remate Contral
= Network sstup
P address On screen keyboard
Prowy [ Show at start Dpacity 255
- SMTP server
T“\.r.'ners
Backup
Templates
Update
Signature
[ ok [ Cameed | [ Appy |

2 Use the drop-down list to select an appropriate keyboard layout.

3 Check the box Show at start to automatically activate the touch screen keyboard during the startup of the
MACSQuant Instrument.

4 Adjust opacity if desired.
Click Apply to implement changes. Click OK to close the window.

By default, MACSQuant Instruments perform an automatic shutdown procedure to prevent non-essential
illumination of lasers, which can shorten the diode lifespan. Refer to the MACSQuant Instrument user manual

for instructions on manual shutdown of the instrument.

1 Go to Edit > Options (default) > Timers.

] Options (default) E]

Files: .

#- Users UGEE
Instrument

#- Network setup Standby timer 120 min| )
K eyhoard
Tivers Shuldown timer Smin| L)
Backup .
Templates Needle priming time 20sec| )
Femote Maritor .

& Remote Cantrol Lock scieen time W min| )
Crash report
Update
Signaturs Shutdown default behsvior

) Analysis mods @) Instrument off
[ ok ][ Cencel [ Appk

2 Modify timers as needed.

« The Standby timer defines the idle time (no fluidic operation) before automated shutdown begins.

o The Shutdown timer defines the time of incubation of the fluidics system with MACSQuant Washing
Solution before automated shutdown begins. The recommended incubation time is at least 5 minutes.

o The Needle priming time is defined to ensure that no air is introduced during measurement due to
evaporation while the uptake needle is idle. The recommended priming time is 20 seconds.

o The Lock screen time defines the idle time (no user input) before the screen is locked automatically. To
deactivate, set the time to 0.

« The Shutdown default behavior offers two options: Analysis mode or Instrument off.

3 Click Apply to implement changes and OK to close the window.

1 To change the default backup parameters, go to Edit > Options (default) > Backup.
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.Oplions (default) E]

Files

i Users B

Instrument

- Network setup Files:
Kepboard
Timers
Backup Delstion O Autoratic ® sk
Templates
Remote Moritar
Update
Signiature

Backup Always 'data files' e

[ ok ][ Cacel | [ ey ]

2 Choose the desired default options for file backup from the Backup drop-down list:

« Always ask will prompt the user to specify all file types for backup,
« Always ‘all files' will back up all files without prompting,

« Always 'data files' will back up all data files without prompting.

3 dlick Automatic to automatically overwrite or delete files during backup, or click Ask if deletion or

overwriting of files during backup needs to be confirmed by the user.

4 (lick Apply to implement all changes and OK to close the window.

Define new analysis window templates or changes to the default appearance of the analysis window.

1 Go to Edit > Options (default) > Templates.

B Options (default) [Z]

Files:

o Usets Templates
Instrument

# Netwark setup Rows 4| w|a| Cols 4wl a
Keyboard
Timers
Backun
Templates ]
Remate Monitor iﬁ;i;:id o Ue
Updste

4+-PPPS-abedddddd
E-PSPSPS-abbeddeff
Ea-PPPPPP-aabaacdef
3-PPPPPPPPP-abcdefghi
T-PPPPPPS-abcdefgaog
FaPPPP5PS-abodeefog

Ah-PPPS-ahhehhddd ".

[ 0K ” LCancel ][ Apply ]

Signature

2 To change the default appearance of the New analysis window dialog box, define the number of Rows
and columns (Cols). In this example, four rows and four columns were selected. Each of the 16 analysis
windows shows a different appearance regarding number and size of displayed dot plots and statistics. E.g.,

Plot7 consists of seven elements, six dot plots and one statistic. It is defined as 7-PPPPPPS-abcdefggg.
3 Add or change window templates: Define the format of each template to be displayed in an analysis

window:

« Double-click on a predefined template, change the format as desired.

« Specify the layout of each analysis window template according to this syntax: Tag-Format-Layout. Tag,
format, and layout need to be separated by hyphens, not dashes. A tag is a short text displayed in the New
analysis window dialog. In the example below the tag 3 was used.

4 Format specifies the data format for each element, defined by the following abbreviations:

« P:Dot plot
e H:Histogram

« D:Density plot
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« S:Statistics
o T:Text
« N:None (blank)

5 Layout specifies the positions of the elements: the position and layout are assigned by the letters a, b, ¢, ....,

e.g., a is the position at the top left corner of the template. Letters are used in replicates in order to assign a

data format over two or more positions.

6 Click Change to save the changes of the template.

Continue to change formats as desired.

8 dlick Apply to implement changes and OK to close the window.

Enable or disable the automatic report to Miltenyi Biotec after a crash. Set parameters as follows:

1B Options (default) o] @ ]

Files

o Users Crash report
Instrument

i - Netwaork setup
Keyboard 7] Send emor reports to Mitenyi Biotec
Backup
Templates Miridump type Complete [ =]
Crash rt

Sl Send emor reports via Stare Iuca\lE

Update
Signature

Ur for http transmission enyibiotec.de:3000/crashmpt php|
Cloud access

0K | [ Cameel | [ Aepy |

Minidump:

« Complete: Sends all the required information needed to reproduce the crash.

Send error report via:

« Store locally: With this setting, the crash reports are stored locally on the MACSQuant.
Url for http transmission:

o Server address to which the crash reports are sent.

1 Express Modes Packages can be updated from a USB stick. To install a new express modes package on the
MACSQuant Instrument, insert the USB stick containing the new express modes package into the USB port
of the MACSQuant Instrument. During login, the software will search for new updates. Under Display
information about new updates, select either:

« Always to search for the availability of new express mode packages every time the login dialog is shown. If
a new update is found, a respective message will be displayed in the login window.

« Never to disable search for new express modes package.

« Skip update to skip update of the currently available update version.



Delete existing signatures or create new for signing analysis reports.

1
2
3
4

3

B Options (default)

Files
=+ Users
Aoress
Instrument
Fremote Control
=1 Metwork setup
IF address
Prosy
SMTP server
Kepboard
Timers
Backup
Templates
T
Signature

Express mode packages

Irstalled Wersion: 1.oo

Available Update: Mo Updates

Display information about new updates
() Alwaps
() Never

Skip update

[ Install updates automaticall
[ ok J[ canesl | [ feow |

Automatic installation can be selected by checking Install updates automatically.

Click Update now to initiate a manual search for updates and the subsequent installation. Click Restart to

restart the MACSQuantify Software.

Click Apply to implement changes and OK to close the window.

Go to Options (default) > Signature.

To delete, chose the respective signature and click Delete.
To create a new signature, enter a name and click Add.

Confirm with Apply and click OK to close the window.

B Options (default)

Files
Users
Instrumertt
- Network setup
IP address
Proxy
SMTP server
Keyboard
Timers
Backup
Templates
Remote Monitor
Update

Signature Reasons

=) ® /===

Analysis Approved
Analysis Rejected

New reason

0K | [ Cancel

J [ #eey

Go to Edit > Options (default) > Instrument.

In the left pane, click on Cloud access. To enable, select the box next to Enable Cloud access. The URL
(https://mlprod-shared-api.azurewebsites.net) is depicted.

. Options (default)

Files

Users
Instrument

Network setup
Keyboard
Backup
Templates
Crash report
Update
Signature
Cloud access

Cloud access

[] Enable Cloud access

Service URL:

== o =

[ ok ][ Concsl

I Aoy |

Click Apply to confirm and OK to close the window.
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File Edit View Mode Analysic Window Help John Doe

== X1 o 0|+ ||l == =) allv | ¥ |l E S = e - b
2 1

1 Ensure that the Single tube rack is correctly attached, and that the MACSQuant Instrument is primed and has

been in acquisition mode for at least 30 minutes.

N

On the toolbar, click the Barcode button ([/) to activate the 2D code reader.

3 Scan the 2D barcode printed on the vial label of the MACSQuant Calibration Beads and follow the dialog box

instructions.
4 A pop-up window opens.

. Calibration @

Calibration Particles detected (LOT: 5150917223 )
Would you like to proceed with calibration process?

CalibAnd Tables Calibration No

Click the CalibAndTables button.
6 Thoroughly vortex the MACSQuant Calibration Beads to break up any aggregates, dispense two drops into

an empty tube, and place it in the Single tube rack.

7 Click OK to start the calibration. The calibration beads are automatically diluted to a total volume of 500 pL.
350 pL of the diluted calibration beads are injected into the sample injection port. During calibration, the
gain for each respective channel is automatically adjusted.

8 The calibration results for each channel are presented as dot plots, histograms, and as a tabulated summary
on two (MACSQuant Analyzer 10, VYB, X) or four (MACSQuant Analyzer 16) pages. Click the Next window

button or Previous window button(”)to switch between the screens.

BC2017-04-05.0001 BC2017-04-05.0001 BC2017-04-05.0001

ffagel g

b 60%. 7~ Wighti
Wk 1348%:T

-

T T T

Te0 Tel le2 1e3 lel le2 1e3

FSC-A Blue-A

Calibration [2017-04-05]: Passed
EM Packet Version 28216134 Description: Calibration Beads LotNo.: 5161017221
Channel Gain Diff_ S| State info
FsC 414 2 7457 v passed!
SSC 566 2 2303 v passed!
Vi 494 4 15455 v passed!
vz 552 6 90324 v passed!
B1 486 0 864.15 v passed!
B2 568 2 55753 v passed!
B3 524 0 67252 v passed!
B4 656 2 10862 v passed!
R1 538 0 60242 v passed!
R2 612 2 3288 v passed!
Trigger Value Diff Noise State info
Fse 1584 nis 108 <  nassa dl

9 Successful calibration for each channel is indicated by a green check mark. When the process is successfully
completed, the MACSQuant Instrument Status bar reports Acquisition Mode: Calibration OK. All

settings will be automatically saved as default settings.



SSCA

live: (srv2015-10-28.0002)

live (sv2015-10-28.0002)

live (sv2015-10-28 0002)

te 1e3 ted
162 - 1e2
1e2-] 5 <
Te1 Te1
I E 2
1e1-{200
Te0 Te0!
120 Te1 1ol

i
3

T

el Tl tel e
FSCA PEA

Calibration [2015-10-28]: Passed

EM Packet Version: 28.0.15096  Descrintion: Caliration Beads Lot No.: 5150305126

Channel Gain D sl o State info

FsC 264 2 5148 941 v Apassed!

ssc 464 6 1732 950 v Apassed!

vi 350 4 17050 814 g Apassed!

v2 492 2 83388 842 v Apassed!

&1 3% - 79631 601 v Apassed!

82 416 B 50481 600 v Apassed!

83 498 k- 53840 625 v Apassed!

Be 566 2 83.12 826 g Apassed!

A1 504 4 51282 796 v Apassed!

2 594 4 2903 a5 v Apassed!

Trigger Value Dt Noise: State inko

FSC 604 205 004 g A passed!
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38

The Custom mode user

Modify the default file name

The default file name is composed of the initials of the logged-in user, the acquisition date and an index that
counts up beginning with 001. To change the file name, uncheck the box to the right of the file name and
overwrite the name. Please note that the counter will revert back to 001 as soon as you have changed the file
name. The default file name structure can also be changed. Do not use the Windows characters 2 /\ < > : * | “
plus any character that can be typed using the ctrl key. The characters . -, pl () & can be included in the file
name. The folder structure under Path can also be specified. Take care to keep the forward slash / properly
placed, i.e., %Project%/%Date%.

1 Click Edit > Options > File.

(W ostions E= =]

- Fies

- Experiment les

Instrument

Software.
Logon name | |
Private backup | [
Path [ %Project /% Date% |
File initials . Date % |

ook J[ Comoel J[ ook |

2 Specify the automatic file name in the File section, adhering to the identifiers listed below.

3 Confirm your changes by clicking OK or Apply.
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The File section can handle free text and the following case-sensitive commands:

%Initials%
%User%
%Date%
%Description%
%Project%
%Time%
%SerialNo%
%SamplelD%

%Wellld%

Initials of currently logged-in user

Name of the currently logged-in user
Acquisition date in the format YYYY-MM-DD
User description

Project name

Time in the format hh-mm-ss

Serial number of the MACSQuant Instrument
Text entered as the Sample ID

Position of the well, e.g. A1

Table 8.1: Patterns forautomatic file naming.

1 Click Edit > Options > Experiment to access and assign default values for experiment settings. The

settings will be displayed in the Experiment tab. For more information, see The Experiment tab on

page 24.
Woriors o
Files )
o] Experiment
- Instrument
- Software Flow rate Low [+]
Ve sarple |
Mode Standard [=]
Uptake Volume 100 |[D
Sample Volume 2004 [5
Event mit 10.000| =2
Rack Processing Order Vertical
[ ok J[ Camed ][ Aoy |

2 Modify the default values for Flow rate, Mode, Uptake, Volume, Event limit, Rack processing order

and mixing as desired. Checking the box Event limit limits data acquisition to the specified number of

events, which might preclude volumetric cell counting.

3 dlick Apply to implement changes and OK to close the window.

1 Go to Edit > Options > Instrument to access and assign default values for the hardware profile and

annotations of the optical channels.



2 Select the appropriate instrument from the Hardware profile drop-down list.

Annotations provide descriptions of the nine or ten optical analysis channels that are available on the
MACSQuant Analyzer, the MACSQuant Analyzer 10, and the MACSQuant VYB, respectively. The default values

for the annotations can be changed, which might be desired if other than the displayed fluorochromes are

. Options

Files

Experiment
- Instrumert
- Software

Instrument

Name

Hardware profile

MACSGQuant Analyzer [ =]

OK | [ Camcel | [ Aoply

used.

1

2 Highlight the default name and enter a new name.

3 Click Apply to implement changes and OK to close the window. The saved values will be displayed in the

Under Software, you can switch the sample color scheme in order to support users with red-green color

Go to Edit > Options > Instrument > Annotations.

. Options

Files
Experiment
=1 Instrument
Annatations
- Softwars

Annotations

FSC |FSC

SSC |SSC

V1 |VioBlue

B1 |FITC

B2 |PE

B3 |PelCP-Vio700

B4 |PE-Mio770

R1 APC

R2 |APCMo770

Ok | [ Cancel ][ Aok

Experiment tab.

discrimination deficiency.

1

Go to Edit > Options > Software.
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B Optiens ol 2 =

Files

Experiment ECiTS
& Instrument
5

[ Adust rack colors for red-green color blindness

[] Show experiment table automatically

oK Cancel Apply

2 Check the box Adjust rack colors for red-green color blind users.

1 Go to Edit > Options > Software.

B options ol & =

Files

Experiment
- Instrument
&

Software

[] Adiust rack colors for red-green coler biindness

[ Show experiment table automatically

0K Cancel Apply

2 Check the box Show experiment table automatically.

You can access and assign the settings for the data acquisition of the MACSQuant Instrument.

1 Under Edit > Options > Software > Acquire.

B =
. Options [Z]
Files
Experiment i
#- Instrument
= Softwars Rieset sample on clear vigw
Acqure
&) Export Live ewents 5.000) w|A| <|>
Prirt
% Regions [ Export as FC5
Windaws
T Views Show valume pragress in pl

Mail Motification .
Apply express analysis

[ oK ][ Lancel ][ Apply ]

2 Check the according boxes to activate a feature that will be available during data acquisition (live mode).

3 dlick Apply to implement changes and OK to close the window.

Reset sample on clear view

o Unchecked: When Clear button in the instrument status bar is pressed during acquisition, only the view will be
cleared but the events in the file will not be discarded.

o Checked: When Clear button in the instrument status bar is pressed during acquisition, the view will be cleared
and all events in the file will be discarded.
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Export as FCS

o Unchecked: During acquisition, only an MQD file will be created.

o Checked: Following acquisition, the MQD file will also be exported as an FCS file.

Show volume progress in pL

o Unchecked: Volume progress is shown in percent.

o Checked: Volume progress is show in pL.

Apply express analysis

o Unchecked: After the acquisition with an express mode, the file will not be analyzed with the express mode.

o Checked: after the acquisition with an express mode, the file will be analyzed with the express mode.

Statistic

To change the default export settings for sample statistics go to Edit > Options > Software > Export >

Statistic. Click Apply to implement all changes and OK to close the window.

. Options E]
Fes Statstic
Experiment
- Instrument
=) Software Destination
Acquire Cliphoard File
L
Stalistic | Conversion
FC5
Prirt [[] Canwert decimal point ta comma
Freqi
- isgions [ Transpase

Windows
- Views [] Reverse sample arder
Mail Motification

[ o J[ Caeel [ feor |

Options for data export can be selected by checking one or both boxes under Destination.

« Clipboard: copy data to the clipboard. Data can be pasted into a spread sheet.

« File: export data to an Excel file.

« Options for Conversion of data can be selected by checking the according boxes:

« Convert decimal point to comma for compliance with your regional language settings.
« Transpose if you wish to invert rows and columns.

« Reverse sample order if you wish to sort samples in ascending instead of descending order.

FCS

The MACSQuant Instrument will store all acquisition data in the .mqd file format. However, by checking the box
Export as FCS under Edit > Options > Software > Acquire, FCS files will be automatically generated after

data acquisition. Click Apply to implement all changes and OK to close the window.
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o 7
I cprions —— =
Files FCS
Experiment
& Instument
5 Solre Fomat |
Acquire
() Export
Statistic Version FCS3.0 [=]
{FCS
Priet Fomat
- Regions
windows Bestfit 16bit @ Foat
# Views
Mail Notifisation Options
[] Linear data V| Add ext. info Compatible
oK Corcel | [ ooy

Format options can be selected from the drop-down list. Choose FCS2, FCS3, FCS 3.1, FCS 3.1 compatible (for
third-party software), Compatible, or Custom. If Custom is selected, individual parameters can be selected from
the drop-down list for Version (FCS 2.0, FCS 3.0, FCS 3.1), the Format can be specified as Best fit, 16 bit, or Float.

16 bit is compatible with most data handling software.

Checking the according Options boxes lets you:

» Save all data in Linear data format without any logarithmic conversions.

« Save extended data information (Add ext. info), such as information on the file format, time and data, and the
file type, to the text header of the data file. As this information varies according to the size of the data file, the
text header may also vary in size, which some flow cytometry data handling software are unable to work with.
It is therefore recommended to disable this function by default.

« Save all data in Compatible format for use with other flow cytometry analysis software.

Different data analysis software, such as FlowJo® or FCS Express® have different requirements for FCS file export.

To export FCS files for use with FlowJo and FCS Express software:

1 Select Custom from the Format drop-down list.
2 Select FCS3.0 from the Version drop-down list.
3 Check Compatible from Options.

4 Confirm with OK.

To change the numbers of Analysis pages per sheet, go to Edit > Options > Software > Print.

. Options E]

Files
Experiment
#- Instrument

Print

=+ Softwrane Murber of pages per sheet 2 hd
Acquire
= Export
Statistic

Bint
& Regions
“wlindows
- Wiews
Mail Matific ation

[ ox ][ Concel J[  appy

Default settings for the Drag & drop command for moving regions can be changed under Edit > Options >
Software > Regions.



. Options [:]

Files
Experiment
- Irestrument
= Software Drag & drop
Acquire
= Export
Statistic
FC5
Print
#Regons ]
Wwindows
F-Wiews
Hail Motification

Regions

Create Always link v

Change Always ask ~

0¢ [ concel | [ ook

Create a region

You can activate/deactivate a feature from the according drop-down list for creating a new region (Create).

Select the desired option from the drop-down list:

« Always copy: A copy of the region is created
o Always link: A link to the region is created

« Always ask: A dialog box will be displayed to choose one of the options: Link, Copy, or Cancel.

In general, regions are unlinked, and a region is related to a particular population of a sample. In this example,

the change of region R1 would apply to Population 1 of the Sample:

« Sample\P1 - R1
o Sample\P2 - R2

If regions are linked, they are related to more than one population. In this example, both populations P1 and P2

are linked to region R1. Changes of R1 would apply for both, Sample1\P1 and Sample2\P2:

o Sample1\P1 -R1

o Sample2\P2 - R1

Change a region

You can activate/deactivate a feature from the according drop-down list for changing a region (Change). Select

the desired option from the drop-down list:

o Current: Any link is removed and only the current population is changed.
o AIll: All linked populations are adjusted.

« Always ask: Whenever a linked region is changed, a dialog box is opened allowing the user to choose
between Current, All and Cancel.

Colors

Default settings for region colors can be modified under Edit > Options > Software > Regions > Colors.
Clicking on the color panel button next to the according region number opens a dialog box from which colors
can be defined by the user. Please note that region numbers are assigned in ascending order from 1 to 10. Click

Apply to implement all changes and OK to close the window.
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. Options

Files

Fiegion colors

Mail Motification

Experiment
% Instrument
= Soltware 1 [ bk ] & [ magenta
Acauie
& Export 2 [ oyan | 7 [mgeen
Statistic
FCs 3 [ geen | & [ dked
Frint
S Regions 4 [ blue | 9 [m kbl
Ealars
Windows 5 M red ] 10 [ darkeyan
0 Views

Ok ][ LCancel ][ Apply

The default setting for the closure of windows can be modified under Edit > Options > Software >

Windows.

. Options

Files
Experiment
#- Instrument
= Software
Acquire
=1 Export
Statistic
FCS
Prirt
= Regions

indows
- Views
Mail Notification

Colars

“wiindas:

Delete Always azk

0K H Lancel H Apply

)

1 Select the desired option from the drop-down list:

« Always ask: You will be prompted to confirm closing an analysis window when selecting Windows > Close
from the menu bar or clicking the Close window button from the toolbar. This is the default setting of
MACSQuantify Software.

« Never ask: Analysis windows will be closed without displaying a dialog box.

To change default display settings for plots, histograms, and tables, go to Edit > Options > Software >
Views. Change the font color (text), the workspace color (background), and the plot background color as

desired. Check or uncheck the Multilayer mode box to enable or disable multilayer mode.

.Opliuns E]
Files
Expeinment Views
) Irestrument
Acquire
=-Expart Background
Statistic
s Plot hackground
Frint
= Regions
Colors [ Multilayer mode
.
R
b ail Notification
K ] [ Lancel ] [ Apply




Statistic

Under Statistic you can decide whether to show a header for the statistic table or not. Check or uncheck the

box Show header accordingly. For details, see Statistics tables on page 85.

. Options

J

Experiment
®- Instrument
= Software
Acquire
# - Export
Print
#-Regions
indoms
= Vigws
T
Owerlay
Histagram
Plat options
Region functions

ail Notification

Fealure funclions |

v

Statistic

Show header

1]

J

LCancel

J

Apply

Overlay

Under Overlay you can define the colors of histogram and dot plot overlays. Clicking on the color panel button

next to the according overlay number opens a dialog box from which colors can be defined by the user.

. Cptions

)

Experiment
- Instrument
= Saftware
Acquire
®- Export
Print
% Regions
‘windows
= Wisws
Statistic

Overlay

1 custam

custom

custam

custom

custom

custom

custam

Dverlay

Histogram

Flot options

Region functians

Featurs functiors
Mail Hotification

[
[
3 [ custom
[
[

custom

©

=

custom

LCancel

J

Apply

Histogram

Under Histogram, use the drop-down lists to select default values for displaying histograms (Normalization,

Smoothing, or Mode). For details, see also Histograms on page 84.

. Cptions

)

Experiment
- Instrument
= Saftware
Acquire
®- Export
Print
#- Regians
‘windows
= Wisws
Statistic
Overay
|
Flot options
Region functians
Featurs functiors
Mail Hotification

b

Histogram

Momalization
Smoothing

Made

Mone

off

Line

oK

J

LCancel

J

Apply
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Plot options

B options E]
Expaiimert Flat options
#- Instrument
=) Saftware
Acquire Data
# Export @ A
Frint
® Regions () Peicentile H0% ™
Windows -
2 Fixed number 1.000 ~l el
= Views o =lalxla]
Statistic
Overlay e
Histogram Hoiis s acquired v
Plot optians 1
Fiegion functions WHD A aequired ™
Feature functions
Mail Matific ation A
[ ok ][ Concel J[ apok |

Under Data, you can define the default stetting for the display of events:

o All: all acquired events

« Percentile: select percentage of acquired events to be displayed from the drop-down list, i.e. 1%, 2%, 5%, 10%,
25%, 50%

« Fixed number: use arrows to enter a fixed number of acquired events to be displayed

Under Axes, you can define the default scaling for the X-Axis and Y-Axis. The drop-down lists offer the options
As acquired, lin, log2, log3, log4, log5, and hlog. It is recommended to use the default setting As acquired
and modify the axis scaling when performing data analysis.

Region functions

Under Views, you can select and deselect functions by moving them from Unused to In use and vice versa.
The order of in use can be modified using the Up and Down buttons. Click Apply to implement changes
and OK to close the window.

. Options E]

Expetiment lad
& Instrurent
= Software

Region functions

Aequire Unused In use
# Export Hame | Fight Path Left
Pint Full path T
#- Regions Sld Up
“Windows Description Down
= Wiews Time
Statistic Dats
Ovarlay welld
Histogram P

Plot aptinrs wa
%3
%4
Count

Mail Natific ation hd e

Ok ][ Cancel ][ Apply

Feature functions

Under Feature functions you can select and deselect functions by moving them from Unused to In use or
vice versa. The order of Feature functions in use can be modified using the Up and Down buttons. Click

Apply to implement changes and OK to close the window.
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. Options M

-~ Experiment bl Feature functions
- Instrument
= Software
Aequire Unused Inuse
Export Min Right Left
Print Ma
-Regions qsum Up
indows | stape Diown
Wigws 3 50
- Statistic: Mean
- Owerlay o
i Histogram oy
- Flot aptions hpC
- Riegion functions Median
Modal
oK l [ LCancel ] [ Apply

8.4.9 Mail Notification

Enter your email address (optional). An email is sent to the user when a process is complete or if an error
occurred, e.g. a fluid bottle is almost empty.

i Files
- Experiment
- Instrument
= Software
Acquire E-Mail Address
- Export
~Print
Fegions
Windows
- Views
{Mail Hotific ation

Mail Matification

oK H Lancel ][ Spply

THE CUSTOM MODE USER
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9

The Express mode user

Read the chapter Important Safety Information in the MACSQuant® Instrument user manual as well as all

safety information in this manual before operating the instrument. When processing infectious, radioactive,

poisonous, or any other hazardous liquids, always abide by the necessary safety precautions.

The Express mode is designed to simplify the setup, running, and analysis of experiments. With only a few
actions, users with minimal flow cytometry experience can perform complex flow cytometry experiments. At
the time of the creation of the user profile, the administrator determines each user's settings. Express mode
users are allowed to perform only minimal alterations to settings. They do not have permission to perform
calibration or compensation. To modify Express mode settings and/or gain access to more advanced options,
users must have administrator rights. Modifications of calibration and compensation can be performed by users
with administrator rights after switching to custom mode. Select Edit > Calibration or Edit > Instrument

settings from the menu bar, or select setup from the Mode drop-down list as described below.

9.1 Login to Express mode

1 Select the user name from the drop-down list and enter the password, if required.

2 C(lick login to proceed. If the user registers as an Express mode user, MACSQuantify Software will

THE EXPRESS MODE USER

automatically log into the Express mode. If the user registers as a Custom mode user, MACSQuantify
Software will automatically log into the Custom mode. Initials of the logged-in user will be displayed in the

top left corner.

9.2 Switch from Custom mode to Express mode

™ 1 Iflogged-in to Custom mode click the Express Mode button in the toolbar. The MACSQuantify Software

window will change to the Express mode. If windows are active in the Custom mode (e.g., analysis window),

the user will be prompted to confirm closure of all views in Custom mode.

2 Click Yes to confirm or No to abort the process.

Any active work will not be transferred to the Express mode. All data or settings must be saved before

switching to Express mode.
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9.5

9.5.1
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Definition
Analysis
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Custom | ] [0

Logout

Logout from Express mode

1 Cdlick the Logout button.

2 If prompted to continue, click OK. The software will return to the login menu.

Change passwords

1 dlick on the user name at the left upper had of the screen.

2 |If prompted to continue, click OK.

The Express mode user interface

The toolbar

Open To open Instrument Settings, Experiments, or Data files

Save To save experiments

Print To print experiments

Backup Backs up data to DVD or initiate data transfer to USB stick or network location.
2D code Activate the 2D code reader.

reader

Touchscreen  Activate/deactivate the touchscreen keyboard of the MACSQuant Instrument.
keyboard

Help Opens a help file.

Custom mode

Switch to Custom mode. Only available for administrators or custom mode users.

Lock Lock the screen. To unlock, enter your password.

Logout Logout of current user without shutting down MACSQuantify Software.

Main Switch between Acquisition mode and Data analysis mode. Also used to switch off the
instrument MACSQuant Instrument or shut down MACSQuantify Software.

control




Definition Assign rack and sample positions, enter sample details such as name, description, and define the Mode.

Acquisition Display live data that is being acquired.

Analysis Analyze acquired data, for example, using an analysis template.

Rack Several racks are available for the MACSQuant Instrument. Choose the appropriate rack for your
experiment from the drop-down list.

Filename The filename is automatically shown in this field (not changeable).

Sample ID Optional. Can be entered during definition of an experiment

Description Sample description can be entered during definition of an experiment.

Mode Drop-down list to select Analysis, Analysis template or SetupSelecting Setup from the Mode drop-

down list reveals three options forinstrument setup: Compensation and CompensationMultiColors

Express mode users may apply defined experiment and analysis templates to newly acquired data. However,

analysis templates can only be defined by an administrator or a Custom mode user. In order to perform an

experiment the following criteria must be defined:

« select and configure rack

« enter sample ID and description

« select mode

Rack

Filename

Sample ID

Description

Mode

Definition

Acquisition

Analysis

Single tube rack v
Single tube rack

Chill 5 rack
Chill 15 rack
Chill 50 rack
Chill 96 rack

MACSPlex Filter Plate

Custom 96 Well Rack 1
Custom 96 Well Rack 2
Custom 96 Well Rack 3
Custom 96 Well Rack 4

v|
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Choose an appropriate rack type for the experiment, depending on the sample number and volume.
MACSQuant Analyzer 10, VYB and Analyzer 16: The Chill 5 Rack, Chill 15 Rack, Chill 50 Rack, and Chill 96 Rack
must be used with the MACS MiniSampler Plus. MACSQuant X: Use the MACSQuant X Orbital Shaker with 96 or

384. For details about racks and how to choose the correct rack format refer to Chose a rack on page 66.

1 Click on Definition to define the experimental setup.

2 Choose the rack format using the Rack drop-down list. In this example, Chill 5 rack was chosen for the

measurement.

Click on a sample to select and activate the sample position. Use a right-click to clear sample positions. For
some Express modes, grouped samples are required. After selecting the desired sample position, click the
Group button to designate this. Please note that colors might change if the red-green color blindness option is

active (see Adjust rack colors for red-green colorblind users on page 139).

The entire rack may also be selected/deselected or even cleared using the multiple sample menu button
located at the top left-hand corner of the dialog box. Rows or columns can also be selected or deselected by

clicking on the letter or number, respectively.

~lelBlal|o|m[E] w on|uw]|d

Definition
Acquisition
Analysis

1 2 f s B G

. OO OGO

U U U UuUyY

. FONONONONON®)

o v U U UYU

- FONONONONONO)

NN NG AN A/

. FONONONONOXS®)

A Y Y YA

For more information about selecting samples, see Sample rack configuration on page 69.

Clear Default open circle indicates no operation.

Closed green circle Sample selected for measurement. Double-click on circle to select.

Closed green circle with Sample selected and activated for editing. Single click on circle to activate. The orange circle
orange rim indicates that the sample s activated for editing.

Closed yellow circle Processing of sample has commenced, e.g., sample has been labeled and incubation is underway.
Closed blue circle Measurement in progress.

Closed gray circle Measurement finished.




The Sample ID and Description boxes are text fields in which alphanumeric characters may be entered in
order to name the sample (Sample ID) and provide a more extensive description (Description) about the sample.

Both fields are optional.

1 Click on the Sample ID or Description text box.

2 Enter the appropriate alphanumeric text using the keyboard. The data is automatically stored in the field.

- | Bl oM & ]| w ||| o
Definition
Acquisition
Analysis
Rack |Chill 5 rack. =
777777777 1 2 3 4 5 6
Filename m2015-10:27.0001 ma » O OOV OO O
O OO 0O0OUL
same0 [ ] . OO O M
N N AN A S
Descrpton [ ] ~ ~
. N N AN O
J J N\
Vode
| . NaYaYaYaYaYa

The Mode drop-down list allows for choosing Analysis templates and Analysis options. Please note that
Analysis templates or Analysis options cannot be created or modified by Express mode users; templates can

only be created and managed by administrators or Custom mode users.

« Analysis template: Analysis templates simplify data analysis so that even inexperienced flow cytometry users
can perform complex data analysis. Analysis templates (e.g., gating strategies) created by administrators or
custom users and saved to public locations can be applied by Express mode users.

« Analysis: The Analysis option from the Modedrop-down list reveals a list of options available to perform flow
cytometry cell analysis. Numerous Express mode applications are available for selection from the lower drop-
down list.

« Setup: reveals two options for instrument settings, Compensation and CompensationMulticolor. If logged in
as an administrator, a third option Calibration is available.
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Definition

Acquisition
Analysis
Rack |Sing|etube rack V|
Filename dm2015-10-27.0001.mqd

Sample ID | |

Description | |

Mode

Analysis template
Analysis
Setup

Selecting an analysis template
1 Select Analysis template from the Mode drop-down list.
2 From the lower drop-down box select the desired template.

3 Click Start Measurement using the instrument status bar.

Definition
Acquisition

Analysis
Rack |Sing|etube rack V|
Filename dm2015-10-27.0001.mgd
Sample ID | |
Description | |
Mode |Analysis template V|

Selecting an Express mode program

1 Select Analysis from the Mode drop-down list.

2  From the lower drop-down box select the desired analysis criterion.
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3 Click the Start Measurement button in the instrument status bar.

Definition
Acquisition
Analysis
Rack |Sing|etube rack V|
Filename dm2015-10-27.0001.mgd
Sample ID | |
Description | |
Mode |Analysis V|
v
count

Custom_EM_2014_00|=
EPC_Enrichment_Enu
FRET
Immunophenotyping_
Live_Cell_Discriminat
MACSPlex_miRMNA
MACSPlex_Sample
MACSPlex_Standard -

This section describes how data files can be opened, saved, and backed-up in Express mode. Data files may be

stored to and therefore opened from a Public, Private, or External file location.
« Publicfiles are located on the local hard drive of the MACSQuant Instrument (or personal computer) and are
accessible by all users.

« Private files are located on the local hard drive of the MACSQuant Instrument (or personal computer) and are
only accessible by the logged-in user account.

« External files are located on an independent file storage device, which is connected to the MACSQuant

Instrument (or personal computer) via the USB stick.

Access to different files is defined for each user individually by an administrator. For information on access

rights, see Create new user accounts on page 121.
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1

Click the Open button. Highlight Instrument settings, Experiment, or Data file.

18 0pen o)
Public Privats Extemal
Workspace Directory Experiment
[ | Experiments
Instrument setting
Experiment
A
v Bperiment
Oper Cancel
Data fles a

Highlight the file location: Private, Public, or External.

Select file and click Open.

Click the Save button to open the Save window and highlight Experiment.

Highlight the desired file location Private, Public, or External. By default the experiment definition will be

saved to the user's private folder. To save to an external drive, highlight External.

Enter the filename in the Experiment field and click Save.

MACSQuantify Software uses installed windows printer drivers to print active workspaces. Please contact your

MACSQuant Instrument administrator or Miltenyi Biotec Technical Support for more information.

Open the desired analysis window.
Click the Print button.

Select the desired printer. Click Print. The printer can be networked to or directly connected to the
MACSQuant Instrument or to the PC running MACSQuantify Software.

The current analysis page is printed.

Data can be transferred from the public location of the MACSQuant Instrument to a remote storage location

(network folder, USB stick, external hard drive, DVD, etc.).

1
2
3
4

Click on the Backup button.
Select all files or all data files when prompted.
When backup is completed, a dialog window appears.

When the next backup is performed, all previously backed up .mqd files will be deleted, if selected by

choosing delete cloned files.
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Pre-enrichment

The MACSQuant™ Technology permits the magnetic enrichment of cells prior to fluorescence analysis to
reduced numbers of total analyzed cells. This is particularly useful for the analysis of cells present in low

abundance, such as stem cells, dendritic cell subsets, or natural killer cell subsets.

The Pre-Enrichment function is available on the MACSQuant Analyzer 10, MACSQuant VYB and the
MACSQuant Analyzer 16, but not on the MACSQuant X.

Miltenyi Biotec offers many kits and reagents optimized for the efficient identification and enumeration of a

number of cell types and their subsets, e.g.:

« dendritic cells,

« endothelial progenitor cells,
o cancer stem cells,

« cytokine-secreting cells,

« antigen-specific T cells,

« circulating tumor cells.

10.1 Properties of the MACSQuant® Column

PRE-ENRICHMENT

« Capacity: retains up to 5x10® magnetically labeled target cells
o Life-span: 3 months

—_
o

« Sample volume as defined in the Experiment tab (volume of sample to enrich on MACSQuant Column):
maximum of 5 mL

« Uptake volume as defined in the Experiment tab (volume of eluted fraction to measure on MACSQuant
Instrument): maximum of 450 L

10.2 Example

Here, the use of the EPC Enrichment and Enumeration Kit, human (# 130-093-477) in combination with the
MACSQuant Instrument is described. The EPC Enrichment and Enumeration Kit was developed for the
enumeration of circulating endothelial progenitor cells (cEPCs) from human peripheral blood, cord blood, or

leukapheresis products as well as EPCs from bone marrow, following the pre-enrichment of EPCs.

Materials required

o EPC Enrichment and Enumeration Kit, human
« autoMACS Running Buffer
e 12x75 mm (5 mL) tubes
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Micro-centrifuge tubes 1.5 mL

50 mL tubes

Freshly drawn human whole blood

MACSQuant Instrument with installed MACSQuant Column

Pre-chilled Chill 5 Rack

Protocol

1

15

While preparing the samples for analysis, turn on the MACSQuant Instrument, perform a PMT calibration if

necessary, and open or generate appropriate instrument settings.

Prepare three samples by red blood cell lysis and label with the following reagents from the EPC Enrichment

and Enumeration Kit:

« CD133 control sample: 200 pL of lysed whole blood labeled with FcR Blocking Reagent and EPC Control
Cocktail CD133

« CD309 control sample: 10 mL of lysed whole blood labeled with FcR Blocking Reagent, EPC Enrichment
Cocktail, and EPC Control Cocktail CD309

o EPC sample: 10 mL of lysed whole blood labeled with FcR Blocking Reagent, EPC Enrichment Cocktail, and
EPC Staining Cocktail
Resuspend each sample to 500 uL and transfer to a 12x75 mm tube.

Place the three samples in the following positions in the Chill 5 Rack:

« CD133 control sample: A1
« CD309 control sample: B1
o EPCsample: C1

Go to the Experiment tab and select Chill 5 rack.

Highlight A1, B1, C1.

With all three positions highlighted, enter 500 uL in the sample volume.

(Optional) Enter a project.

Under the Autolabel tab, click on any <add...> button to open the Reagent manager.
In position R1, select Universal as category and Propidium lodide Solution as reagent.
Ensure a 0 incubation time and 1:99 titer.

Click Apply and close the reagent manager.

Check the button next to Pl in the Autolabel tab.

With only position A1 highlighted:

« Enter CD133 Control in Sample ID.
o Select Low fluidics.

« Select the mode Standard.

o Enter 250 L in uptake volume.

« In Annotations tab enter: B1 = CD34-FITC, B2 = migG2b-PE, B3 = PI/CD14-PE-Cy5.

With only position B1 highlighted:

« Enter CD309 Control in Sample ID.
« Select High fluidics.

« Select the mode EnrichS.Measure Pos from the drop-down list under Pickup and measure.



o Enter 450 uL in uptake volume.

« In Annotations tab enter: B1 = CD34-FITC, B2 = CD133-PE, B3 = PI/CD14-PE-Cy5, R1 = mlgG1-APC.

16 With only position C1 highlighted:

« Enter EPC Sample in Sample ID.

« Select High fluidics.

« Select the mode EnrichS.Measure Pos from the drop-down list under Pickup and measure.
o Enter 450 pL in uptake volume.

« In Annotations tab enter: B1 = CD34-FITC, B2 = CD133-PE, B3 = PI/CD14-PE-Cy5, R1 = CD309-APC.

17 Create the following display template:

live live\P1
1000 1000
P1
0.00%-#
===/l
7504 750
< P1\P2
< 2 0.00%-#
g [x) "y
2 500 o 500 /ml
a £
T
\
250 \\ 250
o T \ T T 0 T T T
0 250 500 750 1000 0 250 500 750 1000
FSC-A PE-A
live\P1\P2 live
1000 1000
750+ 750
< <
w5004 g 500
& <
250 250
o T T T 0 T T T
0 250 500 750 1000 1] 250 500 750 1000
FITC-A PE-A

18 Place the Chill 5 Rack on the MACS MiniSampler with the Reagent Rack.
19 Place an open vial of Pl in Reagent Rack position 1.

20 Check MACSQuant Running Buffer and waste bottle fluid level.

21 Go to View > Experiment table... to check all settings.

22 Start acquisition.

23 Follow product data sheet for proper gating guidelines for EPC enumeration.
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10.3 Pre-enrichment programs

Enrich.Measure Pos EnrichS.Measure EnrichS2.Measure

Pos Pos

Process description Designated sample volume is loaded onto MACSQuant Column. Negative fraction is
disposed of. Positive fraction is eluted and directed to flow cell.

Min/max sample 25 pL/5 mL 25 pL/5 mL 25 pL/5 mL
volume

Cell separation rate 0.75 mL/min 0.5 mL/min 0.25 mL/min
Cell washing rate 1 mL/min 1 mL/min 0.5 mL/min
Volume of buffer 466 mL 4.66 mL 2,66 mL
Elution rate 37.5 mL/min 25 mL/min 37.5 mL/min
Elution volume 450 uL 450 pL 450 pL

Table 10.1: Pre-Enrichment programs available on the MACSQuant Instruments Analyzer 10, VYB and Analyzer 16.

PRE-ENRICHMENT

10
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Instrument monitoring

Read the chapter Important Safety Information in the MACSQuant® Instrument user manual as well as all
safety information in this manual before operating the instrument. When processing infectious, radioactive,

poisonous, or any other hazardous liquids, always abide by the necessary safety precautions.

11.1 Hardware monitor

The hardware monitor can be accessed under the View menu. With the hardware monitor the real time status
of the MACSQuant Instrument can be assessed, for example, to provide additional information in the case of
error messages appearing on the screen. Here you find also the serial number of the MACSQuant Instrument

and informations on the photomultiplyer tubes (PMT).

11.1.1 Fluidics

The fluidics tab in the hardware monitor displays the pumps and valves in the live status, as well as the status of
the fluid bottles.

Component Further information 9
=
Fluid bottle Displays buffer/solution levels in real time o
i z
monitor g
Pump monitor Displays the status of the waste (W), air (A), and fill (F) pumps E
w
Separation unit  Displays the status of the MACSQuant Column and MACS Enrichment Unit %
monitor (MACSQuantAnalyzer 10, VYB and Analyzer 16 only) ;
z
Valves 1-3 Displays the position of the valves for the MACSQuant Column: C = closed, O = open, green
monitor =in use (MACSQuant Analyzer 10, VYB and Analyzer 16 only)
Valves 4-6 Displays the position of the general fluidics system valves [
monitor

Syringe drive Displays the position of the dilutor
monitor

Sensor monitor  Displays the general system pressure and fluid reservoir levels.
Table 11.1: Panels of the Fluidics tab.
The waste (W), air (A), and fill pump symbols (F) are illuminated in green when active. Active separator valves
(Valves 1-3) are indicated in green, defective rotary valves in red. Valve status is indicated by o for open and ¢

for closed. The fluid bottles in the hardware monitor as well as on the instrument will be illuminated in red when

empty; the waste bottle will be illuminated in red when full.
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B Har dware monitor (MACSQuant SN: 2060)

%]

Fluidics: | Sample uptake unit

Lasers and detectors | Camera

Fluid container Pumps

Storage solution @

Waste container

A Separation unit

Valves1-3

00®

Valves 48

®/Cl®

Supplemental information

Syringe diive 1.2

Sensors

Fiuid container

2996
mbar

Air Pressure

0
mbar

Pressure 1

1.0
rmbar

Pressure 2

Pressure 3

163.0
mbar

Reservair

Hi
5000 spm

System information

‘Washing solution

Figure 11.1: Example: Real-time Hardware monitor of the MACSQuant Analyzer 10 fluidic components.

The sample uptake tab indicates the status of the robotic needle arm as well as whether the MACS MiniSampler

Plus is connected or not. The relative position of the robotic needle arm is listed in the lower left box as well as

whether the Single tube rack is connected or not.

I Har dware monitor (MACSQuant SH: 2060)

A%

Fluidics | :Sample uptake unit

Lasers and detectars | Camera

Sample uptake needls

7

Supplementalinformation

miniSampler

F

1

.

System information

Infor

Info

yPos: Gmm. 2Pos: 1 mm
SingleRack: not calbrated

not detected

Figure 11.2: Example: Real-time hardware monitor of the MACSQuant Analyzer 10 sample uptake arm.

The lasers and detectors tab displays the status of the optical bench. It is possible to monitor the status of each

laser fluorescence channel. The temperature, fan speed, PMT voltage, and annotated path of each laser is

shown. A status overview of the optical bench is schematically represented. The bench temperature is kept

between 33 °Cand 37 °C. Therefore the fan speed is regulated automatically depending on the ambient room

temperature and internal temperature of the MACSQuant® Instrument. Please note that the temperature for the

lasers should be between 10 °C and 45 °C. In case of errors, please contact Miltenyi Biotec Technical Support.

I Har dware monitor (MACSQuant SH: 2210)
Fluidics Sample uptake unit Lasers and detectors. Camera | Supplemental information System information
Extended info B1 R1 B3 R2 B4
Bench temp 3385C
oo 532hlog || 54 Hog || 548Hog || 532hieg 620hog
Fan specdlevel - 12 () o o 0)
Heater state < off
]
FSC
O EOR ) e
S06hog || 544n || S48Hog || 524Heg )
B2 S5C V2 W1
§ §
-
| BRRRREBREBRBRBeEBeEBeE%

Figure 11.3: Example: Real-time Hardware monitor of the MACSQuant Analyzer 10 optical bench.



The MACSQuant Instrument is equipped with LEDs, illuminating each bottle to indicate the status of the
instrument in Acquisition mode. If the fluid bottles are not illuminated, the MACSQuant Instrument is in data

analysis mode and the lasers are off.

Green The MACSQuant Instrument is ready to measure, liquid levels are
sufficient, and the instrument is primed. Please note that the lasers
can take up to 30 minutes to warm-up after performing the initial
instrument priming.

Yellow The MACSQuant Instrument reports sensor error. Please ensure that
the sensor is correctly attached to the bottle.

Red Liquid level error or general instrument error. The liquid levels are
too low in a particular bottle or that the waste bottle is full. The
blinking red light will indicate which bottle needs to be tended to.
Additionally, a message on the Instrument status bar will specify the
instrument error. All bottles can be replaced during a measurement.
Blue The MACSQuant Instrument is measuring, liquid levels are
sufficient.

Blue Indicates normal instrument function during sample processing, or
that the instrument is busy.

Table 11.2: Color code of the fluid bottle illumination on the MACSQuant Instruments.

The Instruments’ status can be monitored from a different computer or mobile device. As a prerequisite, the
MACSQuant Instrument needs to be connected to a Network. To set up remote monitoring, administrator rights

are necessary.

1 Go to Options (default) > Remote Monitor.
2 Check box next to Enable Remote Monitoring.

3 To access remote monitoring, log in to the Remote Monitoring website: Go to the web address provided
under Options (default) > Remote Monitor (usually http: //MQ serial number: 9000/).

4 Log in with your user name and password (same as for the instrument). Only the user currently logged in on

the instrument can log in to remote monitoring.
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The Instruments’ status can be monitored from a different computer or mobile device. As a prerequisite, the
MACSQuant Instrument needs to be connected to a Network. To set up remote monitoring, administrator rights

are necessary (see Network on page 129).

1 Go to Options > Software > Mail Notification.
2 Enter your email address.

3 Anemail is sent to the user when a process is complete or if an error occurred, e.qg. if a fluid bottle is almost
empty.

MQ2160 Experiment: finished

Sample Count|[Sample ID|Description |Time|[Well ID
srv2014-09-01.0002|3430 gea 17:23|B1
srv2014-09-01.0003|(15093 |[Blank 17:33|A3
srv2014-09-01.0004(5511 compmix ||17:36|D4
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MACSQuant® Live Support

MACSQuant® Live Support is a real-time diagnostic service provided by Miltenyi Biotec Technical Support.
Highly trained MACSQuant Specialists can be reached in real-time to assist with any queries you may have. A
webcam is provided for communication with the MACSQuant Live Support, which is attached via USB
connection to the MACSQuant Instrument. The webcam is installed to a free USB port at the back of the
instrument and detected automatically by the software. During normal operation, the webcam should not be
installed on the instrument. Please note that the MACSQuant Instrument must have network access to the
internet in order to use the MACSQuant Live Support.

1 Select MACSQuant Live Support from the Tools tab in the Sidebar of the MACSQuantify Software to
access remote assistance.

2 Complete all fields and detail any queries you may have using the Message/Question box.

3 Click Submit to commence MACSQuant Live Support.

B2 HTML Help EE®

To talk with a representative, please answer the following:

Number (with area/city code)

[3559995555

Message / Question:
[T would fike assistence with....
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13.1

13

Compliance with 21 CFR Part 11

To enable compliance according to 21 CFR Part 11, you can connect your MACSQuant® instrument to the user
management system of your institute (e.g. a Microsoft Active Directory or LDAP system). Alternatively, you can

set up 21 CFR Part 11 compliant accounts locally on the instrument.

If the instrument is connected to your company's LDAP system, the MACSQuantify Software will pass requests
to the user management system to validate a user's name and password. During the setup of your instrument,
the connection to your institute’s user management system needs to be configured. When creating user
accounts on the MACSQuant Instrument, account settings such as password policy already existing in your
company's LDAP system are used. Users log in to their MACSQuantify accounts with the user name and
password as defined in the institute’s user management system. If you chose to create local user accounts on
the instrument, password settings and user information must be set up in a specific way in order to be 21 CFR

Part 11 compliant.

For setup, authentication and modification of LDAP user accounts, refer to LDAP user accounts on the

next page.

For setup, authentication and modification of local user accounts, refer to Set up local user accounts on

page 172.
For information on how to set up an LDAP connection, refer to LDAP configuration on page 180.

For information about user rights and user roles, refer to File Access on page 175.

Do not use our app to create experiments if using a CFR compliant version of the MACSQuantify software.

User accounts

Individual user accounts that were set up via an LDAP system can be deleted from the instrument. Users can
have individual accounts, or can be part of an LDAP user group. Users that have roles assigned only via a group

cannot be deleted individually.

User accounts that were set up locally on the instrument cannot be deleted, only deactivated. This prevents that

a newly set up user account has the same parameters (name, ID, ...) as a previously deleted account.
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13.1.1

13.1.2

Display user accounts

1 To display existing user accounts, go to Edit > User settings to open the user settings dialog. By default,

you are directed to the Users tab.

MACSQuant Users LDAP Groups Roles Configuration

Account ID Select user type | v Show Inactive + New User
admin r, UM Administrator active

r, UM Administrator LDAP

local_user local user MQ Custom, UM User locked

« < Pager 1 /1 > »

2 Account ID, Display name (optional), assigned roles and the current state of the user accounts are shown.
The state of a user can be LDAP (LDAP accounts only), active/inactive (local accounts only), or locked (both

LDAP and local accounts).

3 Optional: From the drop-down menu Select user type, select LDAP or Local to display only one

account type.

4 Optional: By default, only active user accounts are listed. Check the box Show inactive to only display
deactivated users.

LDAP user accounts

Set up an LDAP user account

Connect the instrument to your LDAP system before setting up LDAP user accounts.
Refer to LDAP configuration on page 180 for more information about how to set up an LDAP

connection.

1 Go to Edit > User settings to open the user settings dialog. By default, you are directed to the Users tab.

2 To add a new user, click on the + New User button.

MACSQuant Users LDAPGroups Roles Configuration

nt1D Selec
y

tusertype | w Show Inactive + New User
e

« < Page 1 /1 > »



3 Enter the user name used in your LDAP system into the field Account ID.

MACSQuant LDAP Groups Roles  Configuration
Account ID *
Role Authentication Local User Details
Availzble Roles Assigned Roles
MQ Custom I > MQ Administrator 1
MQ Express < UM Administrator
UM User

Save Cancel

4 C(lick outside the Account ID field. If the user account name is entered correctly, a confirmation message

appears.

MACSQuant LDAP Groups  Roles  Configuration

Account ID *

igork A The account ID is available in LDAP.

Role Authentication Local User Details

Available Roles Assigned Roles

MQ Administrator
MQ Custom

MQ Express

UM Administrator
UM User

Save Cancel

Authentication

If an LDAP system is used, the password configuration is determined by the LDAP system to which the

instrument is connected. Modification via the Authentication tab is not possible.

MACSQuant LDAP Groups Roles Configuration

Account ID *
john! A The account ID is available in LDAP.
Role Authentication Local User Details
Authentication Password Expiration Date *
® LDAP () Local
Password * Password Reentry *

COMPLIANCE WITH 21 CFR PART 11

Save Cancel

—_
w

169



170

Add user details to an LDAP account

Add local details to an LDAP account, if the information provided by the LDAP system is not sufficient for
21 CFR Part 11 compliance. Fields marked with a red asterisk are mandatory, all other fields are optional.

1 Click on the tab Local User Details.
2 Check the box Add Local User Details to LDAP User. If necessary, add initials for the user.
3 Click Save.

Account ID *
john! A The account ID is available in LDAP.
Role Authentication
Add Local User Details to LDAP Use!
Display name * nitials *
john low jol

First name Last name

E-Mail Description

Save Cancel

Delete an LDAP user account

1 Go to Edit > User settings to open the user settings dialog.

2 (lick on the Users tab. All users with assigned roles are listed (to learn more about user roles, refer to Pre-
configured user roles on page 174. Users that have roles assigned only via a group are not displayed.
Only active user accounts are listed. Check the box Show inactive to only display deactivated users. Refer
to section Deactivate a local user account on page 174 for details on how to deactivate user

accounts.

Show Inactive + New User

2dmin




13.1.3

3 Click on the user you want to remove.

MACSQuant Users Roles Groups Import/Export

User name

brigitter

Available Roles Assigned Roles
MQ Administrator | T
MQ Custom
MQ Express

UM Administrator

UM User

Save Delete Cancel

4 (Click Delete and confirm with OK.
Local user accounts

Password configuration

Only administrators can set the password requirements for local users.

1 Go to Edit > User settings to open the settings dialog.

2 C(Click on Configuration.

MACSQuant Users LDAP Groups Roles Configuration

Password Policy Import/Export

Password Policies

| Password required

Required characters
At least one special character (e.g. " #$ % & ()*+,.:;<=>)
v/ At least one number
| At least one lower case character
v| At least one upper case character

Minimum password length Interval of password change
8 90

Last passwords that may not be used Number of login attempts
3 3

Save

3 Password Policies: If the checkbox Password required is activated, every local user account requires a

password. If the checkbox is deactivated, a password can be set for individual user accounts optionally.
4 Determine the stringency of the password. Adjust password length, required characters, etc. as needed.

Click the Save button.
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Set up local user accounts

1 Go to Edit > User settings to open the user settings dialog. By default, you are directed to the Users tab.

MACSQuant Users LDAP Groups Roles Configuration

Account ID Select usertype | w [] Show Inactive + New User

« < Page 1 /1 > »

2 To add a new user, click on + New User.

3 Enter a user name. Click outside the Account ID field. A confirmation message appears.

MACSQuant Users LDAPGroups Roles Configuration

Account ID *
The account ID is not available in LDAP. A
JohniDes local user wil be created
Role Authentication Local User Details

Available Roles Assigned Roles

MQ Custom 3 > MQ Administrator

MQExpress ¢ UMAdministrator

UM User

Save Cancel

4 Assign user roles as described in Assign roles to a user account on page 177.

5 Proceed with Authentication below.

Authentication

Depending on the chosen password configuration (Local user accounts on the previous page), the fields
under the Authentication tab need to be filled out accordingly.

1 Click on the user name.

MACSQuant Users LDAP Groups Roles Configuration

Account ID Selectusertype v | [ Show Inactive + New User
Displey name
admin MQ Administrater, UM Administrator active
brigitter MQ Administrator, UM Administrator LDAP
local_user local user MQ Custom, UM User locked

« < Page 1/ 1 > »



2 Go to the Authentication tab. If a password is required by default (see Local user accounts on
page 171), the left screenshot is displayed. If no password is required by default, a password can be set for

individual users if desired (right screenshot). Check the box Use password for login to set a password.

Account ID *

Account 1D *
A The account ID s not available in LDAP. A
John Doe johnd A
ocal user will be created
Role Role Local User Details
Password Expiration Date * password Expiration Date *

2016-07-12 2016-09-01

Password * Password Reentry * Use password for login
Password * Password Reentry *

Save Cancel Save Cancel

3 An expiration date of the password is required for 21 CFR Part 11 compliance. By default, the password
expiration date is automatically generated (current date plus number of days as defined during password

configuration, Local user accounts on page 171). Modify if needed.

4 If applicable, enter a password. If a password is chosen that does not meet the requirements, an error
message appears.

Account ID *

The account ID is not available in LDAP. A
A s not
St ocal user will be created
Role ocal User Deta

Password Expiration Date *
2016-07-12

Password Reentry

not meet the minimum complexit

Save Cancel

5 Re-enter the password.

6 Click Save.

Add user details to a local account

Add local details to a user account. Fields marked with a red asterisk are mandatory. All other fields are optional.

1 Click on the tab Local User Details.

Account ID *
john! A The account ID s available in LDAP.
Role Authentication
Add Local User Details to LDAP Uses
Display name * nitials *
john low jol
First name Last name
E-Mail Description

Save Cancel

2 Click Save.
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Deactivate a local user account

1 Go to Edit > User settings to open the settings dialog. By default, you are directed to the Users tab.

2 All users with assigned roles are listed (to learn more about user roles, refer to File Access on the facing

page). Click on the user that is to be deactivated.
3 dlick on the Set Inactive button.

Account ID *

local_user

Authentication Local User Details

Available Roles Assigned Roles

MQ Administrator “l > || MQcustom
MQ Express ¢ | Umuser
UM Administrator

Unlock Set Inactive Save Cancel

User accounts will be locked if a user attempt to log in with wrong login credentials. The number of attemps can

be set during password configuration (refer to Local user accounts on page 171).

1 To unlock, go to Edit > User settings to open the user settings dialog. By default, you are directed to the

Users tab.
2 C(lick on the locked user account.

3 Click on the Unlock button.

In your MACSQuantify™ Software, the following roles are pre-configured:

« MQ Administrator, MQ Custom, MQ Express
« UM Administrator and UM User

MQ * roles bundle rights regarding the file access as well as rights regarding the access to certain features.
UM * roles bundle rights regarding the user management.

For a detailed description of all pre-configured roles, please refer to File Access on the facing page. In
addition to that, user-defined roles can be set up (refer to Create new user roles on page 176).

Assign different access and user management rights to MACSQuantify user accounts. Assign one or multiple
roles to a user to modify his or her rights. Every user must have at least one of the MQ roles and one of the UM

roles assigned.



User rights
Within the MACSQuantify™ Software there are 3 categories of rights:

« Rights that control the access to features regarding user management (UM, User Management)
« Rights that control the access to features of the MACSQuantify™ Software (UM, Interface / Access to features)

« Rights that control the read and write access to files (MQ Private Files, MQ Public Files)

Pre-configured user roles each have a different combination of these rights. For a detailed description of the

respective pre-configured role and their set of assigned rights, refer to Table 13.1, Table 13.2 and Table 13.3.

File Access

Pre-configured roles

MQ Administrator MQ Custom MQ Express

Private Public Private Public Private Public

location location location location location location
Analysis template Write Write Write Read Write Read
Data files Write Read Write Read Write Read
Experiment files Write Write Write Read Write Read
Instrument settings Write Write Write Read Write Read

Table 13.1: File access rights of the pre-configured roles MQ Administrator, MQ Custom and MQ Express.

Access to features

Description Pre-configured roles

MQ MQ MQ
Administrator Custom Express

Administrator access  Access to administrative features, such as Yes No No
changing instrument-wide default settings
(e.g. manage signature reasons), calibrate
uptake unit, change system time etc.

Custom access Access to custom user interface. Allows Yes Yes No
custom actions, such as save instrument
and experiment settings.

Express access Access to express user interface. Express Yes Yes Yes
users have only limited access to the
interface, see chapter The Express mode
user, page 149.

COMPLIANCE WITH 21 CFR PART 11
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Table 13.2: Access rights of the predefined roles MQ Administrator, MQ Custom and MQ Express.
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User management

Description Predefined roles

UM Um
Administrator User

Read details of other Allows the user to view account details such as Yes No
users' accounts user name, full name for an account other than

the own, in order to be able to administer the

account.
Read rights of other Allows the user to view rights assigned to an Yes No
users' accounts account other than the own, in order to

administer the account.

Read details of own Allows the user to view account details such as Yes Yes
account user name, full name for own account, e.g.in

order to be able to authenticate credentials of

own account.

Read rights of own Allows the user to view rights assigned to own Yes Yes
account account.
Create role Allows the user to create new roles, that can be Yes No

assigned to accounts.
Read role Allows the user to read details of existing roles. Yes No

Update role Allows the user to modify rights assignment to Yes No
existing roles.

Assign role Allows the user to assign roles to accounts. Yes No

Export Allows the user to export role definitions and Yes No
assignments.

Import Allows the user to import role definitions and Yes No
assignments.

Table 13.3: User management rights of the predefined roles UM Administrator and UM User.

13.2.2 Create new user roles

Only an administrator can create new user roles.

1 Go to Edit > User settings to open the user settings dialog.
2 Go to the Roles tab. The predefined user roles are listed.

3 To add a user-defined role, click on the + Add New Role button.

MACSQuant Users LDAPGroups Roles Configuration

Existing Roles + Add New Role

MQ Administrator Administrator of MACSQuant devices true
MQ Custom Custom role for MACSQuant devices true
MQ Express Express role for MACSQuant devices true
UM Administrator Administrator of the user management component true

UM User Custom User true
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4 Enter a new role name and description.

MACSQuant Users LDAP Groups Roles Configuration

Role name
Company Permissions

Description

Custom permissions
» MQ Private Files lv] select all rights

» MQ Public Files lv] select all rights

» Interface / Access to Functions || selectall rights

» User Management - Selectallngnts

Save Cancel Delete

5 To view and modify rights, click on the arrows.

MACSQuant Users LDAP Groups Roles Configuration (

Role name
Company Permissions
Description

Custom user permissions

i

~MQ Private Files [ Select all rights

[] Read analysis templates [v] Read data [v] Read experiments
[v] Read instrument settings || Write analysis templates [ ] write data
[ ] Write experiments [ ] Write instrument settings

» MQ Public Files lv] Select all rights

» Interface / Access to Functions L] Select all rights

» User Management || Select all rights

6 Assign rights as needed. Refer to Table 13.3

13.2.3 Modify user roles

Only an administrator can modify user roles. User roles that are pre-defined in the system cannot be

modified.

1 Go to Edit > User settings to open the user settings dialog.

2 Go to the Roles tab. The predefined user roles are listed.

MACSQuant Users LDAPGroups Roles Configuration

COMPLIANCE WITH 21 CFR PART 11

Existing Roles + Add New Role
MQ Administrator Administrator of MACSQuant devices true
MQ Custem Custom role for MACSQuant devices true
MQ Express Express role for MACSQuant devices true
UM Administrator Administrator of the user management cemponent true

—_
w

3 dlick on the role to be modified. Adjust as needed.

13.24 Assign roles to a user account

The user management tool can be accessed by a user with administrator rights. Administrators have both the

UM Administrator and MQ Administrator role assigned (see Access to features on page 175).
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1 Go to Edit > User settings to open the user settings dialog.

2 Go to the Users tab. Click on the user name.

MACSQuant Users LDAP Groups Roles Configuration

Account ID Select user type v [ Show Inactive + New User
2omin MQ Administrator, UM Administrator active
brigiter MQ Administrator, UM Administrator LosP
local_user local user MQ Custom, UM User locked

& <« Pge 1 /1 > 0>

Users that have roles assigned only via a group assignment will not be displayed here

3 Within the left panel Available Roles, select the desired role.

MACSQuant Users LDAPGroups Roles Configuration

Account ID *
Role Authentication Local User Details
Available Roles Assigned Roles
MQ Custom 1 > MQ Administrator 1
MQ Express < UM Administrator
UM User

Save Cancel

4 (lick on the right arrow button to move the selected role(s) to the panel Assigned Roles.
5 Click Save.

13.2.5 Change role assignment

1 Go to Edit > User settings to open the user settings dialog.

2 Go to the Users tab. A list of all assigned users is displayed.

MACSQuant Users LDAP Groups Roles Configuration

Account ID Select user type | v [] Show Inactive + New User
admin MQ Administrator, UM Administrator active
brigitter MQ Administrator, UM Agministrator LDAP
local_user local user MQ Custom, UM User locked

« < Pager 1 /1 > »

Users that have roles assigned only via a group assignment will not be displayed here.

3 Within the displayed list of users, click on the user whose role you want to modify.



Account ID
The account ID is not available in LDAP. A
John Doe ocal user will be created

Authentication Local User Details

Available Roles Assigned Roles

MQ Custom “/| > || MQAdministrator
MQ Express ¢ | UMAdministrator
UM User

Save Cancel

4 To add arole, select the desired role from the left panel Available Roles. Selected roles are highlighted in

blue.
Click on the right arrow button to move the selected role(s) to the panel Assigned Roles.

6 Toremove a role, select the desired role from the right panel Assigned Roles. Selected roles are
highlighted in blue.

Click on the left arrow button to move the selected role(s) to the panel Available Roles.
8 C(lick Save.

If two or more instruments require the same user accounts, the accounts and their settings can be exported

from a MACSQuant instrument and imported into another.

Log in as user with administrator rights.
Connect a USB stick to the instrument. Rename it “MQSOFTSETUP”.

Go to Edit > User settings to open the user settings dialog.

H W N =

Click on the Import/Export tab.

Password Policy

Upload File

5 Click Export Roles and Role Assignments to export this system's user configuration to the connected
USB stick.

6 Once the blue progress bar at the top of the window has reached the right side and disappears, the export is
finished.
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7 To eject the USB stick on the instrument, do one of the following:

« Open the copy dialog, select the USB drive and click Eject.

« Go to the Tools tab and activate the box next to Remove external media.

Log in as user with administrator rights.
Connect the USB stick that contains the settings previously exported from a system.

Go to Edit > User settings to open the user settings dialog.

H W N =

Click on the Import/Export tab.

password Policy
Export
Export user-defined role configuration

Export Roles and Role Assignments

Import
mport user-defined role configuration. Existing user-defined role configuration will be deleted.

Upload File

5 Click Upload File to import the user configuration from the connected USB stick.

Select RoleAssignmentExport.xml and confirm the dialog with OK.
When the user settings are successfully imported, a dialog box is displayed.

Eject the USB stick on the instrument: Open the copy dialog, select the USB drive and click Eject.

O ® N o

The next time the login screen is displayed, all imported users can log in and have the assigned rights.

1 Go to the Tools tab and select LDAP Configuration.

2 Expand the drop-down menu LDAP server and point to Connection.

& User Management configuration (== =

¥ General

) Hostname
Import / Export

e The hestname or IF address of your LDAF server.
Certificates

v LDAP server mgezeus
Cennection .
Secure connection
Attribute map...

Whether a securs connection should be Used to communicate with the
LDAP structure | server. Disable this value only after checking with your IT department

Use secure connections.

Port
The port to use for LDAP requests. Common ports are 636 for secure
connections and 389 for insecure connections.

280

Service user

The fully qualified name of the account which can be used to query the
server, i.e., including the domain. Your IT will provide you with a fitiing
user account

MB_GVBH\LDAP Testservice | ssssssns

Test

3 Enter the hostname or IP address of your LDAP server.
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4 Under Secure connection, check box to use a secure connection via a LDAPS protocol (recommended).

Uncheck to use a LDAP protocol.
Enter the port number (usually 636 for secure connections or 389 for insecure connections).

6 Enter a user name and password that can be used to send queries to the server. The user name should

include the correct domain (e.g. Domain_Name\LDAP_TestUser)
Click on Test to check the connection.

8 (lick Save.

9 If using a secure connection, you will need the server's certificate. Expand the General drop-down menu

and click on Certificates.

] User Management configuration ===
¥ General

Import certificate

If you uSe a Secure connection, you need to register the Server's
Certificates cerlificate. Import the exported server cerlificate here and provide an
alias for it

Import / Export

¥ LDAP server

Import
Connection 2l
Attribute map..

LDAP structure

10 Click on the browse button to search for your server's certificate.
11 Enter an alias and click on Import.

12 Define which attributes of your LDAP server setup correspond to the information needed by the MACSQuant
Instrument. Go to LDAP Server > Attributes.

i User Management configuration S| = |

¥ General

Attribute mapping

Depending en your LDAP server configuration, you might have to tell
Certificates which user attributes hold which information. Most impartantly, you

v LDAP server have to set "sAMAccountName" for the uid if you use Active Directory

Import / Export

Connection uid sAMAccountName
Attribute map..
LDAP structure

given name givenName
surname sn
common name o

initials initials
description description

mail mail

Active Directory values Save

13 Enter the following Information:

« userid (for an Microsoft Active Directory setup, this has to be "sAMAccountName")
« given name
e surname

e COMMON name
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« initials
« description

« mail address

14 For Microsoft Active Directory, click the button Active Directory values to fill in the correct user id
mapping.

15 Click Save.

16 Go to LDAP Server > LDAP Structure.

&7 User Management configuration

¥ General

User DN template pattern

The pattern to create a distinguished name from a user name. The

Certificates string '{0}' will be replaced with the user name. For Active Directory,
v LDAP this will be the domain, e.g., MB_GMBH\0}, for standard LDAP
server ‘systems, this will Iook like uid={0},ou=Peopie

Connection WB_GMBH\{0}

Attribute map..

apstucture  LDAP Search base
The LDAP node under which users and groups should be searched.
The value will Iook like ou=0rganization,de=miltenyi.dc=com

Import / Export

QU=Miktenyi Biotec, DC=miltenyibiotec,DC=de

Test with a regular account
Test the configured values with a regular account. Make sure that the
‘server connection has already been configured.

Test

17 Enter the pattern to construct a distinguished name from a user name (i.e. user id) in order to send the
correct credentials as request for authentication to the LDAP system. The sequence '{0}' within the pattern

will be replaced with the user id for authentication requests.

« For Microsoft Active Directory this will be e.g. Domain_Name\{0}.

« For standard LDAP systems this will be e.g. uid={0}, ou=People.

18 Enter the root distinguished name (DN) to use when running queries against the LDAP server. Examples:

« o=example,c=com
« ou=organisation_name,dc=ad,dc=example,dc=com

« For Microsoft Active Directory, specify the base DN in the following format: dc=domain1,dc=local. You will
need to replace the domain1 and local for your specific configuration. Microsoft Server provides a tool
called Idp.exe which is useful for finding out and configuring the the LDAP structure of your server.

19 Test the configuration using a regular account: Enter the user id and passwort and click Test.

20 Click Save. Restart the instrument.

1 From the File menu, choose Analysis report.

2 From the drop-down menu, choose a signature. Enter a name of the report and choose a storage location

for the analysis report (Public or Private folder, refer to Data storage on page 119).
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. Analysis Report e =
Signature Reason: | Analysis Approved E

Report Location

Report Name |John Doe Blood Analysis

o

3 Enter your name and password to electronically sign the report.

g

B Confirm authentication [ § ||

User JohnD

Password ssssssssssss

0K ] [ Cancel

4 A reportin PDF-A format is generated. The report includes:

« afront page including the electronic signature
« the current analysis

« asection with meta information about all samples used in the analysis.

To access the generated report, go to File > Copy (refer to Copy files on page 117).
Choose file type Analysis reports.

Choose a destination.

H W N =

Click Copy.

For your convenience, Miltenyi Biotec provides SOP template forms. Please refer to the appendix of this user

guide on page 189.
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The customer must check the identity of each created user (who can sign) prior to using the system. This shall
be documented. Furthermore the customer must be able to provide a certificate for each user which states that
he/she is using his/her electronic signature as a legally binding equivalent of a handwritten signature and that
he/she is aware of that.

The customer shall ensure that all employees, who are involved in 21 CFR Part 11 relevant processes are trained
in 21 CFR Part 11!

The customer must inform the FDA as soon as electronic signatures are used (see example document in the
SOPs)

The customer must have relevant SOPs / Work instructions, which regulate the responsibilities for electronically
signed records in companies. (Note: We CANNOT pre-formulate this SOPs/Wils)

The customer must comply with the legal archiving periods. Miltenyi Biotec DOES NOT provide an archiving
system with their system.

The customer must point out to its employees that the electronic data entry is an equivalent of the paper data
entry and that employees will be held responsible for deliberate false entries or data manipulation. The same
applies to electronic signatures. Each relevant employee must understand that the electronic signature is an
equivalent of a handwritten signature and cannot be rejected (see SOPs-Corporate Compliance Policy). This is
to prevent forgery of entries and signatures. Which means the customer should have a company policy, which
describes this in detail.

During employee training the customer must make it clear to each participant that the electronic data entry is
an equivalent of paper data entry and that the employee may be held responsible for deliberate false entries
or data manipulation. The same applies to electronic signatures. The relevant employee must understand, that
the electronic signature is an equivalent of a handwritten signature and cannot be rejected.

The customer has to ensure that the written sets of standards are established and followed. Individuals must

be held responsible for actions which they cause with their data entry/signature. This is to prevent forgery of

entries and signatures. The customer should have a company policy for example which describes this in detail
and outlines the consequences of deliberate or gross negligence actions.

The customer must comply with the legal archiving periods.

The customer must ensure that the times on the machines as well as the times on the corresponding PCs can
only be changed by an Administrator. Regular checks of the time as well as regular matching with the
customers system time must occur. If this cannot be done functionally a regular manual task must be ensured.

The customer should ensure that employee passwords contain at least 6 characters including special
characters.

The customer should ensure that passwords expire within a time period of 3-6 months and a new (different)
password must be set by the user. If this is not executed by the employee it shall cause the account to be
locked.

The customer should ensure that the user manual gets replaced with the installation of the software. The
Installation protocol of the software can also be used as an audit trail for the replacement of the user manual.
Alternatively there should be a paper audit trail, which protocols the replacement of a printed user manual.
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Technical Support

For technical support, contact your local Miltenyi Biotec representative or Miltenyi Biotec Technical Support at

Miltenyi Biotec headquarters:

Miltenyi Biotec B.V. & Co. KG
Friedrich-Ebert-Stral3e 68
51429 Bergisch Gladbach
Germany

Phone +49 2204 8306-830
Fax +49 2204 8306-89

macstec@miltenyi.com

Visit www.miltenyibiotec.com/local to find your nearest Miltenyi Biotec contact.

TECHNICAL SUPPORT

S
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Limited warranty

Except as stated in a specific warranty statement which may accompany this product or as otherwise agreed in
writing by an authorized representative of Miltenyi Biotec, Miltenyi Biotec's warranty to you, the original
purchaser and end user (“you” or “your”), with respect to the product accompanied by this limited warranty shall
be subject to the following provisions and the general terms and conditions of sale of the company within the
Miltenyi Biotec group which supplied the product in effect at the date of purchase. Those terms and conditions
of sale may vary by country and region. Nothing in this document should be construed as constituting an

additional warranty.

Miltenyi Biotec warrants that this product will operate or perform substantially in conformance with Miltenyi
Biotec's published specifications and be free from material defects in material and workmanship, when
subjected to normal, proper and intended usage by properly trained personnel, for the period of time set forth

in the product documentation or package inserts accompanying the product (the “Warranty Period”).

Miltenyi Biotec agrees, during the Warranty Period, to repair or replace, at Miltenyi Biotec's option, the defective
product so as to cause the same to operate in substantial conformance with said published specifications;
provided that you shall (a) promptly notify Miltenyi Biotec in writing upon the discovery of any nonconformity
or defect, which notice shall include the product model and serial number (if applicable) and details of the
warranty claim; and (b) return the nonconforming or defective product to Miltenyi Biotec, freight prepaid, only
after receipt of a Return Material Authorization (“RMA”) from Miltenyi Biotec, which may include biohazard

decontamination procedures and other product-specific handling instructions, if applicable.

Miltenyi Biotec shall have no obligation to make repairs, replacements or corrections to the product or any
component thereof required, in whole or in part, as the result of (i) normal wear and tear, (ii) improper handling,
installation, operation, storage, service, maintenance or repair, (iii) failure to follow the instructions, cautions,
warnings, and notes set forth in the product documentation provided with the product or provided by Miltenyi
Biotec from time to time, (iv) abnormal use, misuse, neglect, abuse, mishandling, misapplication, modification
or alteration of the product, (v) use of the product in a manner for which it was not designed, (vi) causes
external to the product such as, but not limited to, power failure or electrical power surges, (vii) use of the
product in combination with equipment, accessories, consumables or software not supplied or approved by
Miltenyi Biotec, or (viii) accident, disaster or acts of God. ANY INSTALLATION, MAINTENANCE, REPAIR, SERVICE
OR ALTERATION TO OR OF, OR OTHER TAMPERING WITH, THE PRODUCT PERFORMED BY ANY PERSON OR
ENTITY OTHER THAN MILTENYI BIOTEC AUTHORIZED PERSONNEL WITHOUT MILTENYI BIOTEC'S PRIOR WRITTEN
APPROVAL, OR ANY USE OF REPLACEMENT PARTS NOT SUPPLIED BY MILTENYI BIOTEC, SHALL IMMEDIATELY
VOID AND CANCEL ALL WARRANTIES WITH RESPECT TO THE AFFECTED PRODUCT.

LIMITED WARRANTY

Y
(%)

Miltenyi Biotec’s warranty does not cover products sold AS IS or WITH ALL FAULTS, or which had its serial

number defaced, altered or removed, or any consumables, or parts identified as being supplied by a third party.
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Miltenyi Biotec must be informed promptly if a claim is made under this limited warranty. If a material or
manufacturing defect occurs within the Warranty Period, Miltenyi Biotec will take the appropriate steps, at
Miltenyi Biotec's option, to make repairs, replacements or corrections to the product or any component thereof
as may be required to restore the full usability of your product. If Miltenyi Biotec determines that a product for
which you have requested warranty services is not covered by the warranty hereunder, you shall pay or
reimburse Miltenyi Biotec for all costs of investigating and responding to such request at Miltenyi Biotec's then
prevailing time and materials rates. If Miltenyi Biotec provides repair services or replacement parts that are not
covered by this warranty, you shall pay Miltenyi Biotec therefor at Miltenyi Biotec’s then prevailing time and

materials rates.

THE OBLIGATIONS CREATED BY THIS WARRANTY STATEMENT TO REPAIR OR REPLACE A DEFECTIVE PRODUCT
ARE EXCLUSIVE AND SHALL BE THE SOLE REMEDY OF BUYER IN THE EVENT OF A DEFECTIVE PRODUCT. EXCEPT
AS EXPRESSLY PROVIDED IN THIS WARRANTY STATEMENT, MILTENY! BIOTEC HEREBY DISCLAIMS ALL OTHER
WARRANTIES, WHETHER EXPRESS OR IMPLIED, ORAL OR WRITTEN, WITH RESPECT TO THE PRODUCT, INCLUDING
WITHOUT LIMITATION ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR
PURPOSE. MILTENYI BIOTEC DOES NOT WARRANT THAT THE PRODUCT IS ERROR-FREE OR WILL ACCOMPLISH
ANY PARTICULAR RESULT.

UNDER NO CIRCUMSTANCES WILL MILTENYI BIOTEC BE LIABLE FOR ANY LOSS OF USE, INTERRUPTION OF
BUSINESS OR ANY INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE OR CONSEQUENTIAL DAMAGES OF ANY KIND
(INCLUDING LOST PROFITS) REGARDLESS OF THE FORM OF ACTION WHETHER IN CONTRACT, TORT (INCLUDING
NEGLIGENCE), STRICT PRODUCT LIABILITY OR OTHERWISE, EVEN IF MILTENYI BIOTEC HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. IN NO EVENT SHALL THE TOTAL LIABILITY OF MILTENYI BIOTEC HEREUNDER
EXCEED THE GREATER OF 100.00 EUROS OR THE AMOUNT YOU ACTUALLY PAID FOR THE PRODUCT GIVING RISE
TO SUCH LIABILITY, REGARDLESS OF THE CAUSE OF ACTION, IN CONTRACT, TORT, STRICT LIABILITY OR
OTHERWISE.

NOT ALL JURISDICTIONS ALLOW SUCH LIMITATIONS OF DAMAGES SO THE FOREGOING LIMITATIONS MAY NOT
APPLY TO YOU. This warranty statement gives you specific legal rights and you may have other rights, which

may vary from jurisdiction to jurisdiction.
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Appendix

APPENDIX

16

The following documents can be used as templates and customized if necessary:

o Letterto FDA

« Corporate compliance policy

o SOP Access to (company) database
o SOP Repeated account lockings

o SOP Data transfer
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Company Name) Date: March 9, 2016
Company Address)
Company Address)

(
E
(Company Address)

U. S. Food and Drug Administration
5600 Fishers Lane,

Rockville MD 20857-0001

United States

Re.: 21 CFR Part 11 — Use of Electronic Signatures

Ladies and Gentlemen,
Pursuant to Section 11.100 of Title 21 of the Code of Federal Regulations, this is to
certify that our organization intends that all electronic signatures executed by our

employees, agents, or representatives, located anywhere in the world, are the legally
binding equivalent of traditional handwritten signatures.

Sincerely
Yours

(Name)
(Title)

FOR INTERNAL USE



Corporate Compliance Policy

For internal use only
Information security

(Company) Corporate Compliance Policy

The (Company) Corporate Compliance Policy defines the principles and
requirements in regard to the responsibility of (Company) for humans and

the environment.

Version:
Released on

For internal use only.

Corporate Compliance Policy

Page 1 of 2



Corporate Compliance Policy

The (Company) Corporate Compliance Policy defines the principles and requirements in regard
to the responsibility of (Company) for humans and the environment.

K/
0'0

Law compliance
¢ to comply with the laws of the applicable legal system(s).

Prohibition of corruption and bribery

¢ not to tolerate or get involved in any type of corruption or bribery, including any
type of illegal payment offers or similar contributions to government officials in
order to manipulate their decision making.

Respect for the employees’ fundamental rights

¢ to promote equality for each employee regardless of their race, skin color,
nationality, social background, possible disability, sexual orientation, political or
religious beliefs as well as gender and age;

¢ torespect each individuals personal dignity, privacy and personal rights;

¢ not to employ anyone or to force them to work against their will;

¢ not to tolerate unacceptable treatment of employees such as psychological
harshness, sexual or personal harassment or discrimination.

¢ not to tolerate any type of behavior (including gestures, language and physical
contact) of sexual, enforcing, threatening, abusive or exploiting nature.

4 to provide reasonable pay and to ensure the national minimum wage.

¢ to observe the maximum working hours set by the respective state.

¢ to acknowledge the employees’ freedom of association within the scope of
applicable law, and to neither favor nor discriminate against the members of
workers' organizations or labor unions.

Prohibition of child labor

¢ not to hire any workers under the age of 15. Countries which fall under the
exception for developing nations in the ILO Convention 138, may reduce the
minimum age to 14.

Health and safety of employees

¢ to take responsibility for the health and safety of the employees;

¢ to reduce risks and to ensure best possible precaution against accidents and
occupational diseases;

¢ to offer trainings and to ensure that all employees are familiar with work safety.

Separation of company and personal interests — no interest conflicts

¢ All employees must separate between their personal and the interests of
(Company) (e.g. personnel decisions, business relations with others etc.).

¢ In case of a conflict of interest employees shall inform the management or their
point of contact.

Environmental protection

¢ to observe the environmental protection with regards to legal norms and
international standards;

¢ to minimize environmental damage and to continuously improve environmental
protection.

Supply chain

¢ to promote the observance of the content of the Corporate Compliance Policy to
the suppliers in the best possible way;

¢ to comply with the principles of non-discrimination within the selection of suppliers
and in dealing with the suppliers.

Corporate Compliance Policy Page 2 of 2



Standard Operating Procedure | Effective Date:
(Company) Access to (Company) Revision Date:
Database
SOP No. XXX Replaces Version
Version-No. 1.0 NA

Title: Access to (Company) Database

Contents

- Purpose

- Signatures / Approval

- Scope

- Procedure

- Roles and Responsibilities
- Document History

Purpose

To assure that modifications or access to the (Company) database with administrative privileges by
the Database-Administrator is under supervised control.

Signatures / Approval

Author Name:
Function: Date Signature
Reviewed by Name:
Function: Date Signature
Approved by Name:
Function: Date Signature
(Company) Page 1 of 2

This document is confidential and property of (Company)




Standard Operating Procedure

Effective Date:

Revision Date:

(Company) Access to (Company)
Database
SOP No. XXX Replaces Version
Version-No. 1.0 NA
Scope

Access to the (Company) database with administrative privileges by the Database-Administrator.

Procedure

1) The Database-Administrator needs to access the database.

2) A second qualified person must monitor all actions of the Database-Administrator when
accessing the (Company) database.

3) The Database-Administrator accesses the (Company) database in the presence of the
qualified person.

Roles and Responsibilities

The Database-Administrator accesses the (Company) database only with a monitoring qualified

person.

Document History

Version- Datg 9f Reason for Change / Description of Changes | Revision done by
No. Revision
1.0 Initial Release

(Company) Page 2 of 2

This document is confidential and property of (Company)




Standard Operating Procedure

Effective Date:

(Company)

Repeated Account Lockings

Revision Date:

SOP No. XXX
Version-No. 1.0

Replaces Version
NA

Title: Repeated Account Lockings

Contents
- Purpose
- Signatures / Approval
- Scope
- Procedure
- Roles and Responsibilities
- References
- Document History

Purpose

Before unlocking an account the number of lockings during a defined time period need to be
investigated and the reason for repeated lockings need to be clarified with the user.

Signatures / Approval

Author Name:
Function: Date Signature
Reviewed by Name:
Function: Date Signature
Approved by Name:
Function: Date Signature
(Company) Page 1 of 3

This document is confidential and property of (Company)




Standard Operating Procedure | Effective Date:
(Company) Repeated Account Lockings | Revision Date:
SOP No. XXX Replaces Version
Version-No. 1.0 NA
Scope

Repeated account lockings of (Company) users.

Procedure

1) After a locking of an account, the corresponding Administrator (Project-Administrator for
Experts and Image Senders; Partner-Administrator for Project Administrators) needs to
contact the Super-Administrator.

2) The Super-Administrator retrieves the number of lockings during the last 4 weeks from the
Audit Trail.

3) If the Account was locked more than 5 times during the last 4 weeks the corresponding
Administrator needs to contact the account holder and investigates the reason for the repeated
lockings.

a. If a plausible explanation was found the account will be unlocked.

b. If no plausible explanation was found the management at (Company) needs to be
informed, the account will not be unlocked until the reason for the repeated lockings is
found.

Roles and Responsibilities

The Project-, Partner-, and Super-Administrators have to make sure that a locked account will only
be unlocked if it was not repeatedly locked during a defined period of time.

Project- and Partner-Administrator inquire the Super-Administrator about repeated account
lockings and further investigate the reason for any repeated lockings.

The Super-Administrator investigates the number of repeated account lockings in a given time
interval.

References

Related SOPs in the effective version
- (Company) SOP: Password confidentiality
- (Company) SOP: Periodic Change of Passwords

(Company) Page 2 of 3
This document is confidential and property of (Company)




(Company)

Standard Operating Procedure

Effective Date:

Repeated Account Lockings

Revision Date:

SOP No. XXX
Version-No. 1.0

Replaces Version
NA

Document History

Version- Datg 9f Reason for Change / Description of Changes | Revision done by
No. Revision

1.0 Initial Release

(Company) Page 3 of 3

This document is confidential and property of (Company)




(Company)

Standard Operating Procedure

Effective Date:

Secure data exchange between
IT-Systems

Revision Date:

SOP No. XXX
Version-No. 1.0

Replaces Version
NA

Title: Secure data exchange between IT-Systems

Contents

Purpose

Signatures / Approval
Scope

Procedure

Roles and Responsibilities
References

Document History

Purpose
The exchange of data between IT Systems within a regulated environment must be secure.

Signatures / Approval

Author Name:
Function: Date Signature
Reviewed by Name:
Function: Date Signature
Approved by Name:
Function: Date Signature
(Company) Page 1 of 3

This document is confidential and property of (Company)




Standard Operating Procedure | Effective Date:
Compan Secure data exchange between | Revision Date:
( pany) IT-Systems
SOP No. XXX Replaces Version
Version-No. 1.0 NA
Scope

Regulatory secure data exchange between IT-Systems.

Procedure

If data in a secure environment (e.g. within a company network) is exchanged between 2 IT-
Systems, the route between the source system and the target system must be secured.
Data transfer can either take place:
a) directly from the source system to the target system (without the possibility of external
access e.g. by users) respectively by clipboard in a secure and protected folder.
b) or by clipboard in an unsecured or partly secured folder.

In case a) no action is required.

In case b) opening the transfer folder and manipulating the data must be prohibited. For this
purpose all users with access to the transfer folder must be informed that accessing the folder is
prohibited. This must be ensured through training this SOP.

Roles and Responsibilities

All users with access to the data transfer folder.

References

- n.a,

(Company) Page 2 of 3
This document is confidential and property of (Company)




(Company)

Standard Operating Procedure

Effective Date:

Secure data exchange between
IT-Systems

Revision Date:

SOP No. XXX
Version-No. 1.0

Replaces Version
NA

Document History

Version- Datg 9f Reason for Change / Description of Changes | Revision done by
No. Revision

1.0 Initial Release

(Company) Page 3 of 3

This document is confidential and property of (Company)
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