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1.1 Read the user manual first

Before using the ImSpector software, read the chapter Important safety information in the instrument 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, contact your authorized Miltenyi

Biotec service provider or call Miltenyi Biotec Technical Support.
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2.1

2.2

2

Introduction

The ImSpector software

The ImSpector software is a Windows program for setting up the image acquisition with the
UltraMicroscope Blaze Imaging System and the UltraMicroscope Choros Imaging System. The software also
provides data viewing and basic analytic features. The integrated Python script package allows access to
imaging data and microscope devices. Python can be used for advanced measurement setups or analysis of
imaging data.

Intended use

The ImSpector software in this version is configured for the use with the UltraMicroscope Blaze Imaging System
and the UltraMicroscope Choros Imaging System. The software controls the instrument and generates high-

resolution images.

The ImSpector software is for research use only in a laboratory environment. Only laboratory professional users
may use the software.
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3.1

3.2

3

Basic functions

This software user manual applies to the UltraMicroscope Blaze Imaging System and the

UltraMicroscope Choros Imaging System running ImSpector software version 8.0 or later.

Switching on the instrument

1
2

Ensure that all components are connected to the power supply.

Switch on the external laser module. The key switch is located on the laser module. Refer to the

manufacturer documentation.

Switch on the instrument. The power switch is located on the rear side of the instrument. Refer to the

instrument user manual.
Switch on the acquisition workstation, and sign in to the Windows system.

Open the ImSpector software. The switched on devices are registered and checked.

Switching off the instrument

—

H W N

Close the ImSpector software.
Shut down the Windows system.
Switch off the instrument.

Switch off the external laser module.

1

BASIC FUNCTIONS




SNOILONNA DISvd

12



Graphical user interface
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This chapter describes the graphical user interface. Most functions can be accessed via the menu bar (1). ;
Frequently used functions can also be accessed directly from the toolbar (2). 3
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Figure 4.1: Graphical user interface

1 Menu bar 4 Stack window

2 Toolbar 5 Settings pane

3 Experiment Manager 6 Measurement Wizard
4.1 Menu bar

File View Analysis and Processing Settings Window Help Default User

Figure 4.2: Menu bar
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GRAPHICAL USER INTERFACE

The menu bar provides access to the following menus:

- File
+  View

+ Analysis and Processing

+ Settings
+  Window
« Help

- Default User

4.1.1 File menu
New 14
Open / Import 4
Save / Export 4
Close Document Ctrl=W

Close All Documents

— e —— gy
— - —— Ay &

- e g — g

- e
Exit

Figure 4.3: File menu

New Creates a new document, a new stack window, or a graph window for the current
document

Open / Import Opens or imports documents or templates

Save / Export Saves or exports documents or templates

Close Document Closes the currently opened document window

Close All Documents Closes all document windows

Exit Closes the software

Table 4.1: File menu

All other previously listed opened files are also shown in this menu.

41.2 View menu

All dialogs are listed in the View menu.

@ Live Dialogs Tab
Status Bar

v  Camera
Beamcombiner
Blaze
xyz-Table Z
xyz-Table Visual XY

Timelapse

Figure 4.4: View menu

14



Live Dialogs Shows all live dialogs

Status Bar Shows or hides the status bar

Table 4.2: View menu

Analysis and Processing menu

Show Physical Units

StackTools »
Arithmetics ...
Interpolation ...

Smooth ...

Live Arithmetics »

Profile Fit
Profile Multiply

Spectral Unmixing

Show Physical Units Shows physical units as unit of length

StackTools Selects the stack tools

Arithmetics Opens the Arithmetic Operations dialog
Live Arithmetics Selects the arithmetic tools

Profile Fit Not used for this instrument

Profile Multiply Not used for this instrument

Spectral Unmixing Not used for this instrument

Table 4.3: Analysis and Processing menu

Settings menu

Hardware
Measurement

Configuration Files

v ¥ w W

Live Dialogs
Autosave

GPU Adapter Settings

Post Processing Settings

Figure 4.5: Settings menu

15
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4.1.5

Hardware Opens a menu to change the hardware configuration; some changes may require
support by Miltenyi Biotec

Measurement Opens a menu to change advanced measurement configuration settings and show or
hide buttons or boxes

Configuration Files Opens a menu to change configuration files; some changes may require support by
Miltenyi Biotec

Live Dialogs Changes the settings for visibility and position of dialogs

Autosave Settings Changes the settings for autosave, for example, the storage location

User Settings Changes the user settings

Remote Control Changes the remote control settings (only used if two microscopes need to be
Settings synchronized)

GPU Adapter Settings  Not used for this instrument

Post Processing Not used for this instrument
Settings

Table 4.4: Settings menu

Help menu
@ Open Software Documentation F1
Open Hardware Documentation F2

ImSpector 7 - What's new?

About ImSpector...

Figure 4.6: Help menu

Open Software Opens the software documentation as an HTML file
Documentation

Open Hardware Opens the hardware documentation as a PDF file
Documentation

What's new? Opens the Release Notes

About ImSpector... Shows information about the software

Table 4.5: Help menu

User menu

Default User ]
L User Settings

v Default User

| v Select User at ImSpector Start

Figure 4.7: User menu



4.2
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User Settings Opens a dialog to set up user profiles

Default User Selects the default user or changes the active user

Select User at Activates selecting the active user when opening the software
ImSpector Start

Table 4.6: User menu

Toolbar

The toolbar provides quick access to often used functions and features.

BH &FB 7 ARR LB

Figure 4.8: Toolbar

New Document Creates a new document

Image Series Viewer  Shows or hides the Image Series Viewer

GRAPHICAL USER INTERFACE

e 2

L

Save as Saves a document

Dark Mode Turns on the Dark Mode, which softens the screen with a dark theme
Settings 1 Shows or hides the Settings 1 pane. In this case, the pane is shown.
Settings 2 Shows or hides the Settings 2 pane. In this case, the pane is shown.
Settings 3 Shows or hides the Settings 3 pane. In this case, the pane is hidden.
Python Opens the Python script editor

User Settings Opens the User Settings dialog

Save Settings Saves the settings as default

Table 4.7: Buttons of the toolbar

17
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Live Dialogs

The Live Dialogs are used to configure and control various components of the instrument. Each component

has its own dialog that asks for input.

5.1 Rearranging the dialogs

You can arrange the individual dialogs in up to three settings panes on the left-hand side of the stack window.

LIVE DIALOGS

1 To show or hide each pane, click Settings > Live Dialogs > Show / Hide.
2 To dock and undock panes, double-click the corresponding title bar.

3 Toshow or hide all panes except the Measurement Wizard, press the Tab key.

(9]

The availability of the dialogs depends on the Instrument Mode and Measurement Mode.

1 Select the dialog layout you want to use:

+ To save the dialog layout for the current Instrument Mode and for each Measurement Mode, select
Settings > Live Dialogs > Keep Dialog Positions (All Measurement Modes).

Settings Window Help Default User

Hardware »
Measurement >
Configuration Files »
Keep Dialog Positions (All Measurement Modes)

Autosave Keep Dialog Positions (Current Measurement Mode)

Rename Settings Panes
GPU Adapter Settings Show / Hide »

Post Processing Settings

or

» To save the dialog layout for the current Instrument Mode and for the current Measurement Mode, select
Settings > Live Dialogs > Keep Dialog Positions (Current Measurement Mode).

2 Optional: To rename each pane, select Settings > Live Dialogs > Rename Settings Panes and enter the

new name.

Rename Settings Panes X
Panes
Pane 1 Settings 1
Pane 2 Settings 2

Pane 3 Settings 3

OK Cancel |

3 To show or hide each pane, select Settings > Live Dialogs > Show / Hide.

19
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5.2 Using the dialogs

You can use the dialogs to control various aspects of the instrument. For use cases, refer to the instrument user

manual.

5.2.1 Channel Setup

In the Channel Setup, you can find all available excitation filters and emission filters for the instrument. The list

shows a checkbox followed by Excitation wavelength, Emission wavelength, and a configurable Colormap.

Channel Setup

b |Excitation Emission
[~ 785 845/55

e B 680/30
¥ 561 620/60
[~ | |488 525/50
I 405 460/40

7®7®7®7® Collective Exposure Time

Figure 5.1: Channel Setup

To change the colormap:

1 Click the colormap for the respective excitation wavelength and emission wavelength.

ey = = o c x o o

2 Select the desired color.

The stack is automatically adjusted.

To set individual exposure times for the selected channels:

1 Click the Collective Exposure Time button. The button changes to Individual Exposure Time.

| l:j ?’3 C) l':-.l Individual Exposure Time




To set collective exposure times for the selected channels:

1 Click the Individual Exposure Time button. The button changes to Collective Exposure Time.

@ @ @ (H Collective Exposure Time

522 Light Sheet Properties

To change the numerical aperture (NA) of the light sheet and its width, you can use Light Sheet Properties.

Light Sheet Properties

S}heet NA N NA-

o . Thickness: 3.9 pm
Sheet Width
‘ . Width: 100%

Figure 5.2: Light Sheet Properties

LIVE DIALOGS

1 Move the slider under Sheet NA to adjust the thickness of the light sheet. A higher NA creates a thinner
light sheet near the light sheet focus. A lower NA creates a more homogeneous light sheet, but reduces the

resolution in the z-plane.

The shown thickness of the light sheet is only a reference value. The quality of the sample and the

alignment of the instrument can also have an effect on the thickness of the light sheet.

2 Move the slider under Sheet Width to adjust sheet width of the light sheet. A lower sheet width results in

more light being focused on a smaller region of the sample.

If the sheet width is reduced too much, graduated or incomplete illumination of the field of view may

occur.

5.2.3 Objective Lens Focus

Move Detection Unit Moves the detection unit to the measurement position; must be held clicked for safety
" Down reasons

Move Detection Unit Moves the detection unit to the park position

Tk

N Manual Focus Activates slider to focus manually
& = Single Channel Focuses automatically on current channel. When clicked, the detection unit goes through
lg Autofocus a short path in z-direction. The software selects the z-position with the strongest
- S contrast. Right-click causes to toggle autofocus on the ROI.
Multichannel Focuses automatically on all selected channels in the Channel Setup. Right-click causes
?ﬁlj Autofocus to focus only on the ROI.
w

Table 5.1: Buttons of the Objective Lens Focus dialog

21
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524

525

|

I
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Autofocus is applied to the reference channel first, as it affects the focus position of all other channels.

When focusing manually, the reference channel must be focused first.

Optical Setup

To select the correct settings for Objective, Zoom, and Liquid of the experiment, you can use Optical Setup.

Optical Setup
Objective Zoom Liquid
LVBT & v| [1.x v| [Ecl v

Figure 5.3: Optical Setup

The selected Liquid must match the liquid in the cuvette because the light sheet focus depends on the

refractive index of the liquid used. Additional liquids can be added to the preset ones.

Light Sheet Focus

To toggle the visibility of the light sheet focus indicator in the stack window, you can click the Show Light

Sheet focus adjustment button under Light Sheet Focus.

Light Sheet Focus

Figure 5.4: Light Sheet Focus

Light Sheet Selection

To select the optimal light sheet setting for the experiment, you can use Light Sheet Selection.

Light Sheet Selection

Figure 5.5: Light Sheet Selection

To select the left light sheet only:

1 Click Select left light sheet.

To select the right light sheet only:

1 Click Select right light sheet.

To select both light sheets:

1 Click Select both light sheets.



5.2.7 Calibration tab for excitation

You can use the Calibration tab to set a reference point for the software focus position to the actual position
of the light sheet focus. Use the marker at the top of the slider to set the global offset for the reference
wavelength. You can fine-tune the chromatic correction for all other excitation wavelengths with the marker at
the bottom. You can use the Set as Reference button to set the current excitation wavelength as the new
reference wavelength. If the Coupled Chromatic Correction checkbox is selected, the chromatic correction is
applied symmetrically to the left and right light sheet. Otherwise, the chromatic correction can be set

individually for each light sheet.

Acquisition Mode l Advanced \ Calibration

Light Sheet Focus Calibration

O

)
ﬁ&‘ Define From Point in Image n
O
9
I— Reference: 532 Set as Reference <
(o)
(D Coupled Chromatic Comection “g
-

Figure 5.6: Calibration tab

5.2.8 Advanced tab

To change the Light Sheet Processing and the Light Sheet Configuration, you can use the Advanced tab.

Acquisition Mode \ Advanced ‘ Calibration‘
Light Sheet Processing
Algorithm:  Fixed Blending Rs

] u !

(J) Blend Over Mosaic Width
(0) Skip Unused Exposures

Light Sheet Configuration
¥ >
»*

Figure 5.7: Advanced tab

=

To use the image algorithm Fixed Blending:

1 Select Skip Unused Exposures. By this, all exposures that are not going to contribute to the processed

image are skipped.

23
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529

2 Select Blend Over Mosaic Width to blend over the whole mosaic width. The following example shows a
3 x 3 mosaic, in which the left-hand side is not covered by the right light sheet (orange) and the right-hand
side is not covered by the left light sheet (blue). For the middle, both light sheets are cross-faded.

The Blend Over Mosaic Width combo box is not available if either the left or right light sheet is selected

or if the x-axis is not one of the active devices.

If Blend Over Mosaic Width is selected, the acquisition speed can be increased and a lower value under

Laser Transmission Control can be used to decrease photobleaching.

With Dynamic Focus activated, the number of steps for the dynamic focus is limited to parts of the ROI

that will be visible in the image after blending the two sides.

To let the ImSpector software determine the Light Sheet Processing settings, which can be used to

compensate errors from a poor sheet focus calibration:

1 Select Adaptive Blending under Algorithm.

Acquisition Mode | Advanced | Calibration |
Light Sheet Processing

Algorithm:  Fixed Blending bt
(O Blend Over Mosaic Width

() Skip Unused Exposures

Light Sheet Configuration

X =

Under Light Sheet Configuration, you can select which laser beams are active.

Acquisition Mode tab

In the Acquisition Mode tab, you have two options:



+ Dynamic Focus

+ Fast Tiling Scan

Depending on your ordered configuration, LightSpeed Mode as a third option might be visible.

Dynamic Focus

To activate the dynamic focus in the Acquisition Mode tab, you have to select the Dynamic Focus checkbox.

Acquisition Mode ‘ Advanced ] Calibration\

Dynamic Focus
Adi. P l Number of Steps: 3
Range “ —
Recommended: 2
Focus Processing: lF.xed v

() Use Dynamic Focus for Live Preview

() Fast Tiing Scan

LIVE DIALOGS

Scaling::IiiéIIII.

Figure 5.8: Dynamic Focus mode

(0]

With dynamic focus activated, the exposure time of the camera is slightly adjusted to the travel time of

the focus to synchronize the camera acquisition with the movement of the light sheet focus.

1 To toggle the visibility of the horizontal focus range indicators and adjust the focus range in the stack
window, click the Show dynamic focus range adjustment button. During a measurement with enabled

dynamic focus, only the area between the indicators will be covered by the light sheet focus.
2 Adjust the range of the dynamic focus to cover the region of interest.

3 Enter the Number of Steps or click Recommended to select the number of steps taken.

Consider that the Number of Steps corresponds to the number of recorded raw images. A large number
of steps increases the image acquisition time and the amount of data significantly. The recommended

number of steps approximates the number of images necessary to achieve a homogenous z-resolution.

To blend between the theoretical focus positions:

1 Select Fixed under Focus Processing. The results are best with proper sheet focus calibration in poor

samples.

To estimate the sheet focus position during the measurement:

1 Select Adaptive under Focus Processing. This setting can compensate for bad sheet focus calibration.

25
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5.2.10

To use the dynamic focus during live preview:

1 Select the Use Dynamic Focus for Live Preview checkbox.

With dynamic focus activated during live preview, the acquisition time is longer.

xyz-Table Z view

To move the sample in live preview in z-direction, you can use the xyz-Table Z view. The sample can be moved
by the jog wheel, the mouse wheel, or the arrows on the keyboard. For the use of the mouse wheel or the

arrows, the brain icon has to be clicked and the cursor kept on this position.

xyz-Table Z - O X
Cument Position

516.875 [wm] | ——

Set as Zero é

(O Mouse Wheel

(ol |

& Joystick

Scan Range

Stat 578750 [um] &
End 15 313 [llTll

Range 563 [I-l“]

Stepsize -1.000 [tm] #Images

\|¢- =

F

Batch Measurement Position

z defined by z-stack
xy defined by mosaic

Use Current Position @ Go to Posttion 53 ﬁ

Z Adaptation
Open

Figure 5.9: xyz-Table Z view

Current Position

After switching on the instrument, the sample arm moves to its start position. The start position in z-direction
can be changed by entering the Current Position, or selecting Mouse Wheel or Joystick. By clicking Set as

Zero, you can set a new reference point of the sample.

Curmrent Position

0 onn

0.000 — | T ] Mouse Wheel
[w ’; L M Joystick

Figure 5.10: Current Position

Scan Range

Within this group box, you can configure the scan range together with the step size and the number of images.
The start and end values can be typed into the fields, as well as the step size or the number of images. The

range is automatically calculated.

Alternatively, you can move the stage to the start position and the end position by clicking the corresponding
arrow and click the Set current position as start button and the Set current position as end button.

By entering Stepsize or # Images, you can define the number of images taken.



Start

5.2.11

Scan Range
Start 1000.000 [um] | & | 1 | |
End 2000.000 [pm] &1

Range 1000.000 fpm]

Stepsize 5.000 [tm]  #Images 201

Figure 5.11: Scan Range

Batch Measurement Position

Within this group box, you can configure a batch measurement.

Z Adaptation

To adjust the laser power relative to the z-position:

1 Click Z Adaptation > Open.

Z Adaptation
Close |
Select channel to adapt Function
‘ None v H None v ‘ ’ None v ‘ \ Points V|
Follow in Live
Stat || End == 2K [ Preview

2 Define a z-stack (see Acquiring an image on page 35) by entering a start and end position and Stepsize
or # Images.

Select the channel that will be used.

Move to the start position.

Define the laser power at the start position and click Start.

Move to the end position.

Define the laser power at the end position and click End.

Select the Function of choice: Points or Linear are recommended.

O 0 N & U1 » W

Optional: To adapt the laser power during live preview, select the Follow in Live Preview checkbox. By

this, the detection unit and/or sample can be moved in z, and the laser power is adapted in real time.

xyz-Table Visual XY view

To move the sample in live preview horizontally, you can use the xyz-Table Visual XY view. The sample can be

moved by the jog wheel or the arrows on the keyboard. The field of view is represented by the green tile.

27
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P ®» & X § % |

. ]

At

Multipesition
aga | Overlap
Set Parameters gag
X 40
Cument Position

Y: 40

* Mosaic

O
Opxl

(€ 3)0

D% ®m e 2 1§

X @

Figure 5.12: xyz-Table Visual XY Mosaic measurement

The window has got two tabs for Mosaic and Multiposition measurements. Both tabs use the buttons

described in the following table.

Allow the joystick to
move to the current
position

Set current position as
origin

Zoom to the range of
positions

Delete all positions of
this mode

Stop

Zoom in

Zoom out

Capture overview MIP
at current position

Clear overview MIP

Define mosaic
automatically

Shift Mosaic positions
to Multiposition mode

Activates or deactivates the jog wheel to move to the current position

Sets the current position as origin

Zooms to the range of positions

Deletes all positions of this measurement mode

Stops the xy-movement immediately and stops the measurement

Zooms into the view

Zooms out of the view

Acquires overview maximum intensity projection (MIP) at current position (see Simple

view on page 51)

Clears overview MIP

Defines mosaic automatically when overview MIP is used (only available in the Mosaic

tab)

Converts Mosaic mode positions to Multiposition mode (only available in the Mosaic
tab)




t 3

o P

DEFRET

Set overlap in xandy  Activates or deactivates the same overlap value in x and y (in percent or pixel) (only
to the same value (OFF available in the Mosaic tab)

state)

Show ascending Shows the ascending order of the measurement positions (only available in the
measurement order of Multiposition tab)

positions

Define ascending Defines the descending order of measurements to reduce the movement of the sample

measurement order to (only available in the Multiposition tab)
shorten table

movements
Set Z offsets for Activates different z-offsets for different positions (only available in the Multiposition
different positions tab)

Table 5.2: Buttons of the xyz-Table Visual XY view

Mosaic measurements

Observe the instructions for creating a mosaic measurement under Acquiring a 3D mosaic image on

page 37 or Acquiring a multicolor mosaic image on page 38.

You can click the Set Parameters button to fine-tune the experiment by setting the Size of One Image and

the Number of Images.

X]
Sizes of One Image Number of Images
Width 1848.89 [um] X Axis 2
Height 184889 [um] Y Axis 2

Advanced Options
Rotate Scan in Degrees: 001

Figure 5.13: Set Parameters dialog

Rotate Scan in Degrees must be set to zero.

You can click the Current Position button to edit the current position in x- and y-direction by entering

numerical values.

Edit Cument Position e

No. X [um] y [um]
0 -12339.75 -24979.00 [« | » | Moveto

Sizes of One Image
Width ~ 1848.89 [um]
Height 1848.89 [um] Reference /1\

Set as Zero

Figure 5.14: Current Position dialog

Multiposition measurements

Observe the instructions for creating a multiposition measurement under Acquiring a 3D multiposition

dataset on page 40.

29
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5.2.12

To retrieve more details on the individual positions, click the Edit Position button. You can move through all
active positions by using the arrows or the Move to button. Alternatively, you can enter numerical values for

the current position. Select an active position to show its position and highlight it in dark gray color.

To set the coordinates of one position as reference point, you can click Set as Zero. Clicking Reference moves

the stage to this reference point.

Edit Cumrent Position

No. x [um] y [um]
0 -12336.75 -24979.00 [ «]» | Moveto

Sizes of One Image

Width  1848.89 [um]
Height 1848.89 [um] Reference /1\

Set as Zero

Figure 5.15: Current Position dialog

To show the ascending order of the measuring positions, you can click the Show ascending measurement

order of positions button.

z-Table Visua - O X
- Multipesition - Mossic
Edit Posttion Add Posttion Delete Posttion

)&

Dk Eme e MG X

Figure 5.16: xyz-Table Visual XY Multiposition measurement

To set the ascending order of measuring positions, you can click the Define ascending measurement order

to shorten table movements button.

To activate setting different z-offsets when clicking the Edit Position button, you can click the Set Z offsets

for different positions button.

Camera

To control the camera settings of the instrument, you can use the Camera view. Temperature Info shows the

temperature of the sensor, the camera, and the power supply.



Camera = 0O X

Exposure Time:
5.0 % [ms]

Figure 5.17: Camera view

1 Set an Exposure Time depending on the sample used. A suitable starting value can be anything between
100 and 200 ms.

LIVE DIALOGS

(9]
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Setting up an experiment

During the installation of the instrument, the ImSpector software has been installed with the standard settings

and validated for the use with the instrument. For more detailed information on the operation of the

instrument, including light sheet alignment, refer to the instrument user manual. =
(RN
=
oc
6.1 Measurement Wizard &
)
You can start and stop a measurement or start a live preview in the document window using the Z
Measurement Wizard. If activated under Settings > Measurement, you can also set up a batch 5
v
measurement. P
=
i
(%]
Start Measurement Starts the defined measurement
y Start Measurement Starts the defined measurement in LightSpeed Mode
»
Stop Measurement Stops the defined measurement
> Start Batch Starts the defined batch measurement
> Measurement
>
Start Live Preview Starts a live preview
Toggle Estimation Toggles to estimate parameters for the active measurement
Autosave Activates autosave for the selected device
| |

Table 6.1: Buttons of the Measurement Wizard
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After setting up an experiment, the amount of necessary storage space is shown under Status as well as the

estimated time. Under Messages, information and warnings for the measurement setup are shown.

Status

@ Estimated Time: 3 min 16 s
¥, Size of Measurement: 1.54 GB

Messages

A Saving Data to HDD
A\ Unusual Light Sheet Configuration

Figure 6.1: Status and Messages area

6.2 Instrument Mode

In the Measurement Wizard, you can select the Instrument Mode for the ordered configuration.

Instrument Mode

[
Z
]
=
oc
]
o
>
(]
=z
<
o
o)
O
=
7
%2

Ultramicroscope v

Figure 6.2: Instrument Mode list

All instrument modes are predefined by Miltenyi Biotec. If the settings need to be changed, contact

Miltenyi Biotec Technical Support. See Technical support on page 67.

6.3 Measurement Mode

To acquire data, you must define the order of the devices to be used during acquisition. You can freely define
these devices by selecting them in the Devices lists or use predefined settings, called measurement modes.

The available measurement modes can be selected in the Measurement Mode list.

Mutti Color 3D
Mosaic Acquisition

Mutti Color Mosaic Acquisition
Multiposition Acquisition

Multi Color Multiposition Acquisitio

Figure 6.3: Measurement Mode list
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All measurement modes are predefined by Miltenyi Biotec. If the settings need to be changed, contact

Miltenyi Biotec Technical Support. See Technical support on page 67.

Deactivating the Autosave function for the xyz-Table Z is recommended.

6.3.1 Acquiring an image

1 To start the live preview, click the Start Live Preview button in the Measurement Wizard.

()

Move in the z-direction to the start position.

Click Current Position > Set as Zero in the Settings 2 pane.

Click the Set current position as start button under Scan Range > Start.
Move in the z-direction to the end position.

Click the Set current position as end button under Scan Range > End.

N O it A W N

Define the step size, corresponding to the number of images, by entering it under Scan Range > Stepsize.

xyz-Table Z . O X
Cument Position

516.875 [um] "i'“

Set as Zero —_—

(O Mouse Wheel

(o |

B Joystick

SETTING UP AN EXPERIMENT

Scan Range

Start 578.750 [um]

@
End 15313 [um]
2

[=/[=]

Range I -563.000 [pm]

Stepsize -1.000 [tm] #Images

F

Batch Measurement Position

z defined by z-stack

xy defined by mosaic

Use Current Position @ Goto Posttion '§i 4T
Z Adaptation

Open

[71| 8 Tostop the live preview, click the Stop Live Preview button. The laser is switched off.

9 Check Settings in the Autosave area of the Experiment Manager.

Settings X

Output Files
© Standard File Names
(O Short File Names | Customize

(0) Save Raw Data If Available
(D Create Tile Info

TIFF Settings
() Enable Compression

O Save Image Pyramids
(Recommended for MACS iQ View - 3D Large Volume)

Metadata
Add Metadata Only to First Image of Series

=
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> 10 To start the acquisition, click the Start Measurement button.

> Q

Remaining ™

6.3.2 Acquiring a multicolor z-stack

1 Inthe Measurement Wizard, select Measurement Mode > Multi Color 3D.

Measurement Mode
Mutti Color Acquisition v

==

3D Filter

Devices Steps AS

1 xyz-Table Z [
2 Blaze Fiter [ -
3 NONE =
4 NONE N

Total Steps: .

2 To activate the Autosave function for the devices, click the Autosave button at the end of the row under

'_
z
(28]
=
[a's
L
[a W
=
w
=z
<
[a W
S
O
=z
5
wv

AS. The button turns green.
Optional: If you use Fast Tiling Scan, check if the Autosave function for the xyz-Table Z is deactivated.

The button must appear dimmed.
3 Select the correct excitation and emission wavelengths for your sample under Channel Setup in the

Settings 1 pane. The selected checkboxes are used.

Channel Setup IL u

I»- | Excitation I Emission I I Colormap

I~ 785 845/55 B
I [ s40 680/30 B
v 561 620/60 | .
I~ 488 525/50 |
I |05 460/40 . |

FG—@—C_‘)*@ Collective Exposure Time ‘

4 Move the slider under Laser Transmission Control while the filter is highlighted to set the laser power for
each individual filter.
NOTICE Higher laser power bleaches the sample faster.

5 Select the shortest emission wavelength, and create a sharp picture.

[@] Correct the different focus lengths for different emission wavelengths using the Chromatic Correction,

[-))

starting with the next longer wavelength.

ﬁﬁ 7 If all emission wavelengths have been corrected, click Save Settings on the toolbar.

BH B 7 28R L&

36



8 To start the acquisition, proceed as described under Acquiring an image on page 35.

6.3.3 Acquiring a 3D mosaic image

1 Inthe Measurement Wizard, select Measurement Mode > 3D Mosaic.

Measurement Mode

Mosaic Acquisition v

3D Mosaic
Devices Steps AS
1 xyz-Table Z | a
2 xyz-Table X I -
'_
3 xyz-Table Y I - E
=
4 NONE I - i g
Total Steps: I 53
=z
<C
2 Inthe xyz-Table Visual XY view, click the Mosaic tab. 5
xyz-Table Visual XY - a X %
Multiposition - Mossic - E
Overap v

Set Parameters | ||

Auto

X 40 S0/

Cument Postion
Y. *Opd

D+ mer @i xXo

2 3 Delete all positions of this Measurement Mode.

4 To set an Overlap, enter a value and select percentage (%) or pixel (px).

The overlap must be at least 40 px.
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5 To draw a ROl you would like to cover with a mosaic, click-drag with the right mouse button. From the pop-

up menu, select Define mosaic here.

yz-Table Visual — 0 X

Multiposition - Mossic -
Over;
Set Parameters | M. 828 o i
Xx_4 4 0mMm

A
Current Position
Y. 40 YO

B Define mosaic here
Crop overview MIP

@+ Eme s @G x0

6 To activate the Autosave function for the devices, click the Autosave button at the end of the row under
AS. The button turns green.

Optional: If you use Fast Tiling Scan, check if the Autosave function for the xyz-Table Z is deactivated.

The button must appear dimmed.

'—
Z
|
=
o
|
o
>
w
P
<
a
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O
Z
5
n

7 To start the acquisition, proceed as described under Acquiring an image on page 35.

6.3.4 Acquiring a multicolor mosaic image

1 In the Measurement Wizard, select Measurement Mode > Multi Color Mosaic Acquisition.

Measurement Mode

Mutti Color Mosaic Acquisition v

3D Filter Mosaic

Devices

Steps
1 xyz-Table Z Ii
2 Blaze Fitter li
3 xyz-Table X l_
4 xyz-Table Y [—

Total Steps: R

2 To activate the Autosave function for the devices, click the Autosave button at the end of the row under

AS. The button turns green.

Optional: If you use Fast Tiling Scan, check if the Autosave function for the xyz-Table Z is deactivated.

The button must appear dimmed.
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3 Select the correct excitation and emission wavelengths for your sample under Channel Setup in the

Settings 1 pane. The selected checkboxes are used.

Channel Setup

FE

P | |Exctation | Emission | | colomap
[~ 785 845/55 B
d BN 680/30 e
¥ 561 620/60 | .
I~ 488 525/50 R |
I |05 460/40 b |
‘ CICICIG) Collective Exposure Time ‘

4 Move the slider under Laser Transmission Control while the filter is highlighted to set the laser power for

each individual filter.

NOTICE Higher laser power bleaches the sample faster.

V)]

Correct the different focus lengths for different emission wavelengths using the Chromatic Correction,

starting with the next longer wavelength.

L* 6 Ifall emission wavelengths have been corrected, click Save Settings on the toolbar.

BH B 7 28R L

7 Inthe xyz-Table Visual XY view, click the Mosaic tab.

z-Table Visual XY
Multiposition

Set Parameters | || 888

Cument Postion

- O X

- Mossic -
Overap
X 43 0mMm
Y %0 0P

¥ m L L MG XS

8 To set an Overlap, enter a value and select percentage (%) or pixel (px).

The overlap must be at least 40 px.
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9 Todraw a ROl you would like to cover with a mosaic, click-drag with the right mouse button. From the pop-

up menu, select Define mosaic here.

xyz-Table Visual XY = a X

Multiposition - Mossie -
Overlap

x_40 2 0m
Y. 0 O

Set Parameters | M. 828

Current Position

®  Define mosaic here
T8 Crop overview MIP

'_
=
w
% D mer @G x0
L
o
fn 10 To start the acquisition, proceed as described under Acquiring an image on page 35.
Z
5 6.3.5 Acquiring a 3D multiposition dataset
)
=z
E 1 Inthe Measurement Wizard, select Measurement Mode > Multiposition Acquisition.
v Measurement Mode
Multiposition Acquisition v
———
3D Multi-Pos
Devices Steps AS

1 xyz-Table Z I ._

2 xyz-Table X I -

3 NONE [ -

4 NONE | =

Total Steps: I .
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2 Inthe xyz-Table Visual XY view, click the Multiposition tab.

xyz-Table Visual XY - O X
= Multiposition - Mossic
Edit Position Add Position Delete Postion
=3

D+ me e MG X

Delete all positions of this measurement mode.

SETTING UP AN EXPERIMENT

4 Move the measurement positions to your region of interest.

5 Click Add Position for each position you want to add.

yz-Table Visual XY - (| X
- Multiposition - Mosaic
Edit Position Add Position Delete Position
= )&

D m L e MG X®

6 To activate the Autosave function for the devices, click the Autosave button at the end of the row under

AS. The button turns green.
Optional: If you use Fast Tiling Scan, check if the Autosave function for the xyz-Table Z is deactivated.

The button must appear dimmed.

7 To start the acquisition, proceed as described under Acquiring an image on page 35.
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6.4 Experiment Manager

Experiment Manager X |
Template

My Template v
H 4 X | Copy Active Settings

Autosave
Location: Settings
D:\ExampleLocation

A MeasName [Active, Enabled] '.‘;i LT

v MyBrainSample +

Figure 6.4: Experiment Manager

With the Experiment Manager, you can save, load, or configure predefined templates and set up experiments.
Default templates are provided by Miltenyi Biotec. These are specialized templates for the use in combination
with the multisample holders. If a template is changed and not saved, ImSpector asks if the settings shall be

updated for the current template before closing. In batch measurements, which consist of many single
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measurements, different status are possible. Active means that this measurement has focus. Enabled means
that this measurement will be performed if a batch measurement is started. The status are indicated by a color
code. See Table 6.2.

You can copy settings from the active measurement by clicking Copy Active Settings. The following window

is shown:

Copy Active Settings

Settings to Copy Measurements
Channel Setup (D) Check Al
@ Light Sheet Properties
® zoom
(D Light Sheet Selection
® Acquisition Mode
Advanced Settings
() z-settings

(ORange

(O step-size
® Mosaic Overlap

[ Measurement Mode
XY-Stage Position Offset
(O Apply Difference between Saved and Current

oK Cancel

Figure 6.5: Copy Active Settings window

You can select the settings you would like to copy to other measurements on the left and select the
measurements which those settings should be applied to on the right. To select all available measurements,
use the Check All checkbox.

The Settings button in the Autosave group box provides more advanced options to modify your data output

format.
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6.5

Dark blue Active, Enabled

Light blue Inactive, Enabled

Yellow Active, Disabled

Grey Inactive, Disabled

Red Active, Enabled current xyz

Table 6.2: Color code of measurement status

Setting up a batch measurement

With the batch measurement feature, you can perform several measurements one after the other without any

further intervention. These measurements can be saved as a template.

1 Inthe Experiment Manager, click the Create New Measurement button.

2 Name your measurement by right-clicking the colored top bar. An autosave prefix has also to be set, for

example, MyBrainSample.

Define the measurement settings for your measurement. See Setting up an experiment on page 33.

4 Click the Create New Measurement button repeatedly to add further measurements, if required. By
dragging the indicator on the left-hand side, the order is changed.

5 Click the Use Current Position button under Batch Measurement Position, or define a mosaic.

6 Click the Go to Position button to move the stage to the measurement position.

7 Optional: By right-clicking, the selected measurement can be made inactive.

8 To start the acquisition, click the Start Batch Measurement button.

For safety reasons, it is not possible to change the objective lenses during a batch measurement.

43

SETTING UP AN EXPERIMENT




INIWIHIdX3 NV dN DNILLIS

44



7.1

/

Data visualization and analysis

The acquired data is shown in the stack window of the ImSpector software. Once the data is saved, you can
open it via the Image Series Viewer. The data can be broken down into its constituent parts, examined, and

analyzed.

Stack window

The stack window in the ImSpector software shows the acquired data:

- The file name is shown in the header.

+  The toolbar located on the right of the image contains buttons for frequently used data handling functions.

See Table 7.1.

+ Some options can be accessed by right-clicking the image. See Table 7.2.
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Figure 7.1: Stack window

The row below the image shows the colormap, which is used to display the different pixel values in different

colors. You can get additional information for each pixel by moving the cursor over it.

Display Settings Opens the Display Settings dialog below the stack window

Auto Contrast Adjusts the contrast of the colormap automatically to the minimum and maximum pixel
value within the whole image or a shown region of interest (ROI)

Change Size and Dim  Opens the Stack properties window to enable a change in size and dimension of the

data stack
Fit Frame to Image Fits the frame to the image. The aspect ratio is kept.
No Aspect Ratio Fits the image to the frame. The aspect ratio is NOT kept.
Fit Image to Frame Maximizes the image in a frame of constant size

Show Image in Original Shows the image in its original size
Size




-;fril Move the Image Grabs the image and moves it inside the frame; can only be used if the image is bigger
i
v J than the frame

« Show Measurement Opens an additional window with metadata of the image
A Information

Set as New ROI After drawing a ROI, this can be set as new camera or scan ROI. If the ROl is not shown,
the button changes to Reset ROI to full FOV (field of view).

Show Merged Channel Shows an additional merged channel

Show Merged Channel Shows only the merged image

Only

Zoom In Makes the image appear nearer
Zoom Out Makes the image appear farther away
Zoom to Selection Zooms into the ROI

Reset Zoom Resets the zoom settings

PLOLOLI10 [

ROI for Active Profile Shows or hides the ROI

| B |

-
¥

-

H

| T |
DATA VISUALIZATION AND ANALYSIS

Show Crosshair Shows or hides the crosshair

@

Table 7.1: Buttons of the toolbar in the stack window
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Display >
Manage Data 4

New Profile Ctrl+=n
Line Profile

Add X

AddY

Z Profile

T Profile

Channel Profile

Histogram

Timeline Add X
Timeline Add Y
Timeline Z Profile

Timeline T Profile

Average Values
Pin Graph Window

Selection 4

Zoom To Selection

Zoom In Ctrl+=+
Zoom Out Cirl=-
Halftone If Possible

JON @)

v
n
>
4
<C
=
<
o
P
<
P
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4
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o}
4
>
<
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<
()

Manage Channels >

Figure 7.2: Right-click image options

48



7.2

7.2.1

Display
Manage Data
New Profile
Line Profile
Add X

AddY

Z Profile

T Profile
Channel Profile

Histogram

Average Values

Group Plot
Window

Selection

Halftone If
Possible

Manage
Channels

Changes display options

Copies, pastes, or edits data stacks

Adds a new profile

Shows an intensity profile along a drawn line

Sums up all line functions in an interval x if a ROl was set

Sums up all line functions in an interval y if a ROl was set

Shows an intensity profile around the z-axis (third data axis) if a ROl was set
Shows an intensity profile around the t-axis (fourth data axis) if a ROl was set
Selects the channel profile

Shows a histogram if a ROl was set; the x-axis represents the pixel value and the y-axis how
often the pixel values are present

Shows the average values using Add X or Add Y

Pins a graph window to the stack window

Allows to change various ROI values

Interpolates between pixels

Allows to adjust various settings of the different color channels

Table 7.2: Right-click image options

Image Series Viewer

The Image Series Viewer allows you to quickly review data that was saved directly to the hard drive via the

Autosave function. The Image Series Viewer consists of three separate windows:

- Image Series Browser

- Image Series Axes

- Image Series Manager

Image Series Browser

The Image Series Browser provides an overview of all recent measurements of the current user.

v

Measurement was completed

Measurement was canceled

+

Measurement data was successfully imported

Table 7.3: Status of measurement
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7.2.2 Image Series Manager
With the Image Series Manager, you can import and export data, run a processing workflow, or reuse
measurement settings.

7.2.3 Image Series Axes

In the Image Series Axes window, you can view a slice of a multidimensional data stack. In addition, you can
define operations and destinations for individual axes. The selected operations will be applied when you
import or export the data. Some operations, for example Maximum intensity projection, can be restricted to

a range on the axis. The range is specified by additional indicators on the slider.

7.3 Stack Properties

In the Stack Properties dialog, you can see information about the stack itself.

Stack Properties X

Description

Channel : Blaze

Stack Title :  Blaze

v
[%2]
>_
—
<
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<
o
=
<
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Q
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>
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>
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Axis Lengths Start Pixel
X: 44032  [um] 22016 [um] 2048
Y: 44032  [pm] 22016 [pm] 2048
3rd: 1 0 1
4th: 1 0 1
Data Type

unsigned word v Apply to All Stacks

i =

Figure 7.3: Stack Properties dialog

« The Channel and the Stack Title are shown in the Description box.

+ The dimensions of the stack in um are shown in the Axis Lengths box.

+ The starting values in pm are shown in the Start box.

+ The number of pixels and slices in all dimensions are shown in the Pixel box.
+ The data type can be selected in the Data Type menu.

« The f button can be used to open the last used analysis tool again.

7.4 Changing the view

The ImSpector software can handle up to four-dimensional stacks. You can adjust the way acquired data is

presented via the Display Settings dialog:

E 1 Click the Display Settings button to open the Display Settings dialog below the stack window.
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Display Settings a
Selected Stack Gamma Comection Simple | Advanced
Document1 - 16:55:32 - Blaze * ~ | O Apply to Al of This Channe I 1

z
1

R P [Y2) Proecion

None

yyyyy

Maximum

8

The Display Settings dialog consists of two parts:

+ Colormap dialog

+ Axis handling dialog with Simple and Advanced settings

7.4.1 Colormap dialog

The ImSpector software uses colormaps to distinguish between different pixel values. The current range is
shown below the image in the stack window. Click a channel or a stack to change the corresponding settings.
Alternatively, you can select the channel or the stack directly under Selected Stack. If you select the Apply to

All of This Channel checkbox, you change the colormap for all stacks instead of only the selected one.

+ Click the Adjust Colormap Range button to automatically adjust the colormap range.
+  Move the blue bars with the mouse to adjust the colormap range manually.

+ Click the Zoom In button to zoom into the selected histogram.

+ Click the Zoom Reset button to reset the zoom.

+  Press the LOG button to switch between linear and natural logarithmic scaling.

+  Move the slider under Gamma Correction to adjust the gamma correction.

DATA VISUALIZATION AND ANALYSIS

@ Zoom In Zooms into the selected histogram range
@ Zoom Reset Resets the histogram zoom
@ LOG Switches the scaling between linear and natural logarithmic
e Adjust Colormap Adjusts the colormap range
Range

Table 7.4: Buttons of the Display Settings dialog

7.4.2 Simple view

The Simple tab shows a cube with the sides Top, Front, and Side. Additionally, the axes x, y, and z are shown.

Simple | Advanced

z
|

Projection
Mone
Sum

ey Maximum

[

Figure 7.4: Simple view

You can click one of the cube sides to change the view.
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To view the data from the top:
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Click Top. Use the scroll bar on the right in the stack window to scroll along the z-axis from top to bottom
through the data.



To view the data from the front:
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through the data.

Click Front. Use the scroll bar on the right in the stack window to scroll along the y-axis from front to back
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To view the data from the side:
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1 Click Side. Use the scroll bar on the right in the document window to scroll along the x-axis through the
data.

A projection can be calculated for each view. By default, Projection > None is set, so not any projection is

calculated:

* Click Projection > Sum to calculate a projection that sums up all pixels along an axis.

or

* Click Projection > Maximum to calculate a projection that uses the maximum value for a pixel along the
axis.

7.4.3 Advanced view

The Advanced tab shows a summary of all used projections. You can change the projections by clicking them

in the list.
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Simple | Advanced |

Axis map x y

Blaze X ‘
Blaze Y .

Figure 7.5: Advanced view

In the default view, the ImSpector software shows data stacks in Gallery Mode. In this mode, data stacks are

shown side by side.
To create an overlay of multiple data stacks:

1 Right-click the image and select Manage Channels > Merge Stacks.

To split a data stack along an axis into a single layer stack:

1 Right-click the image and select Manage Channels > Split Projected Axis.

The ImSpector software allows you to select parts of the data in the stack window. This ROI can be used for
various tasks such as copying data, creating profiles, or adjusting colormaps. The pixel positions and the

physical size of the ROI are shown.

Y

Figure 7.6: Region of interest

To define a ROI:

1 Ensure that the ROI for Active Profile button is activated.
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2 Right-click the handles on the ROI to open a menu that allows you to customize the shape between

rectangle, circle, freeform, and polygon.

v Regular
Resize
Rotate

Add ROI
Delete ROI

To Background

Copy
Paste

v Rectangle
Circle
Freeform

Polygon

O| 3 Clickthe Set as new ROI button to apply the settings.

%)
%2
>
—
<
=
<
a)
=
<
z
o
'_
<
N
o
=<
)
2
>
<
'_
<
a

7.7 Showing measurement information

The ImSpector software can show various metadata of your measurement.

The following metadata can be processed:

« Instrument information (laser or camera settings, objectives used, scanner, ...)
« Measurement information (creation date, instrument mode, ...)

Stack information (pixel number, physical size, ...)

User-specific data (name, institution, ...)

Comments of the measurement
To show measurement information:

1 Click the Show Measurement Information button on the right in the stack window.

ul &

To edit comments:

1 Click Edit comment. A free text field opens.

2 Enter any text.
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8.1

8.2

8

Data management

This chapter describes how to open, save, and export data.

Types of windows

Depending on the type of data, the ImSpector software uses different types of windows:

+ Stack windows are used for measurements, viewing and analyzing data. A stack window can have several
document windows in a tab structure as follows: a green tab with access to the instrument or a gray tab

without. Also see Stack window on page 45.
+  Profile windows are used to show graphs from evaluation functions.

»  Stack windows opened by the Image Series Viewer are similar to generic stack windows. Yet all data axis

handling actions can be performed in the Display Settings dialog. This window has a red tab.

Managing files

The stack window is always located on the right-hand side of the ImSpector software.

If you have more than one document open, you can either have them in separate windows or in a tab
structure. To switch between these views, activate or deactivate Window > Show Document Windows in

Tabs in the menu bar.
If you right-click the tab of the stack window, you can select from the following options:

+ Open a new stack window or a new graph window
« Close a document or a window
. Save a document

»  Export a document
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New Stack Window
New Graph Window

Close Tab
Close All Other Tabs

Close Document

Close All Documents

Save Document
» Export

Figure 8.1: Stack window options

If you right-click a document that has no hardware access ( ), the option Activate Hardware is also

available.

The Experiment Manager is located on the far right of the ImSpector software. If not, deactivate hiding it

under Window > Hide Experiment Manager. For the function of the individual buttons, see Table 8.1.

Experiment Manager X |
Template

MyTemplate v

& "+ (x| CopyActive Settings
Autosave

Location: 1F  Settings
D:\ExampleLocation

i MeasName [Active, Enabled] Eﬁ if

pv

s MyBrainSample +

Figure 8.2: Experiment Manager



E Save current settings  Saves an open template

. Rename selected Renames the selected custom template. Note: Default templates cannot be renamed.
L custom template

+ Save current settings  Creates a new template
as new template

Delete selected custom Deletes the selected template

X template
Create new Adds a further measurement to the experiment
+ measurement

-=. Remove measurement Removes the selected measurement from the experiment

w 1 Activate and move Activates the selected measurement
stage to defined
measurement position
Table 8.1: Buttons of the Experiment Manager
8.2.1 New documents
=
New documents can be created via File > New in the menu bar. See File menu on page 14. The new 4
documents can be created with the current settings and the default settings. §
=z
=
File |<—t
<
Mew *| E&» Document =
Open / Import L4 Document (Default Settings)
5 Export r
SHEEp Graph Window Ctrl=Shift=G
Close Document Ctrl+W Stack Window Ctrl+5hift+5
Cl All D t
ose oeuments ﬁ File From Template
Exit
Figure 8.3: File menu
8.2.2 New graph or stack windows

New graph windows or new stack windows can be created via File > New in the menu bar. See File menu on

page 14. The new windows show TIF files.

File
MNew ¥ E&y Document
Open / Import L4 Document (Default Settings)
save / Export »
/ Bxp Graph Window Ctrl+5hift=G
Close Document Ctrl=W Stack Window Ctrl=5hift=5
Cl All D t
o€ euments ﬁ File From Template
Exit

Figure 8.4: File menu
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DATA MANAGEMENT

8.2.3 Open documents

Existing documents can be opened or imported via File > Open / Import in the menu bar. See File menu on

page 14. Files with the extension .msr can be opened. Data saved via the Autosave function can be imported

with the Image Series Viewer.

File
Mew
Open / Import
Save / Export

Close Document

Close All Documents

Exit

Ctri=W

Ijh Document Ctrl+C
ﬁ Template

E\ Image Series Viewer

Figure 8.5: File menu

8.2.4 Save documents

Documents can be saved or exported via File > Save / Export in the menu bar. See File menu on page 14.

File
Mew
Open / Import
Save / Export

Close Document

Close All Documents

Exit

Ctrl+W

+ O

Figure 8.6: File menu

Save Ctrl+5
Save as Template

Save as

Export to File
Export All

Batch Conversion

Export to AV
Export to Mpeg

The ImSpector software saves data as SPV files and measurements as MSR files.

MSR files can be exported to different file formats, for example:

TIFF, OME-TIFF
RGB TIFF

Binary Double Files (image data without any other file information)

ASCII Data Files

Postscript Files

To export an open file as a TIFF file:

1 Select the document to export.

2 Select File > Save / Export > Export to File or File > Save / Export > Export All.
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Select the color depth 8 Bit or 16 Bit under Data Type.
Optional: Select the Scale data checkbox to avoid data truncation errors.

Optional: Clear the Use .ome.tiff Extension checkbox. If OME-TIFF is not used, the third and/or fourth

dimension data axes can be split into single TIFF files.

Select either Multi Channel or Single Channel to save the TIFF files for all channels or for the selected

channel only.

DATA MANAGEMENT
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9

Settings

9.1 User settings
To add, remove, or modify a user, you can access the user settings by clicking the corresponding icon on the
toolbar.

9.2 Hardware settings

The access to the hardware settings under Settings > Hardware is restricted.

Changing hardware settings must only be performed by Miltenyi Biotec authorized service providers.

SETTINGS
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10

Important keyboard shortcuts

The ImSpector software has keyboard shortcuts to help the experienced user to use the software as efficiently

as possible. The most important shortcuts are summarized in the following table.

Main Application

Shows or hides Live Dialogs

Toggles Overview mode

Shows or hides the Image Series Viewer
Shows or hides Display Settings

Creates a new stack window

Creates a new graph window

Opens the software documentation

Full View mode

Image Data

Adjusts the contrast of the colormap automatically to the minimum pixel
value in stack window

Adjusts the contrast of the colormap automatically to the maximum pixel
value in stack window

Applies colormap to all tiles
Toggles fixed colormap scaling
Toggles overview MIP

Zooms in

Zooms out

Copies colormap settings

Pastes colormap settings

Toggles channel overlay

Shows data stacks in one to nine gallery columns
Moves through ROI history

Shows data stack properties

Tab

Shift + Tab
Ctrl +1

Alt+C

Ctrl + Shift + S
Ctrl + Shift + G
F1

F5

F9

F10

Ctrl +Q
Ctrl + K

F4

Ctrl + plus sign key (+) or mouse

wheel

Ctrl + minus sign key (-) or

mouse wheel
Ctrl + Alt + C
Ctrl + Alt + V
Ctrl+ G

Ctrl + 1-9
Ctrl + MY

Ctrl+T
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Pans the image Spacebar + left mouse button
Adjusts the maximum level in graph window (Fit best) Fo
Adjusts the minimum level in graph window (Grow) F10

Table 10.1: Important keyboard shortcuts

IMPORTANT KEYBOARD SHORTCUTS

10
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11

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-Straf3e 68
51429 Bergisch Gladbach
Germany

Phone: +49 2204 8306 3803

technicalsupport@miltenyi.com

Visit www.miltenyibiotec.com for local Miltenyi Biotec Technical Support contact information.

TECHNICAL SUPPORT

-_—
—_
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12.1

12

Legal notes

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

LEGAL NOTES

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.
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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.

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, MILTENYI 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.

Blaze, Choros, MACS, and the Miltenyi Biotec logo are registered trademarks or trademarks of Miltenyi

Biotec B.V. & Co. KG and/or its affiliates in various countries worldwide.
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Miltenyi Biotec

Germany/Austria

Miltenyi Biotec B.V. & Co. KG
Friedrich-Ebert-StraBe 68
51429 Bergisch Gladbach
Germany

Phone +49 2204 8306-0

Fax +49 2204 85197
macsde@miltenyi.com

USA/Canada

Miltenyi Biotec

North America, Inc.
1201 Clopper Road
Gaithersburg,

MD 20878, USA

Phone 800 FOR MACS
Phone +1 866 811 4466
Fax +1 877 591 1060
macsus@miltenyi.com

Australia

Miltenyi Biotec

Australia Pty. Ltd.

Unit 11, 2 Eden Park Drive
Macquarie Park NSW 2113
Australia

Phone +61 2 8877 7400
Fax +61 2 9889 5044
macsau@miltenyi.com

Benelux

Miltenyi Biotec B.V.
Dellaertweg 9C

2316 WZ Leiden

The Netherlands
macsnl@miltenyi.com
Customer service for:
The Netherlands
Phone 0800 4020120
Fax 0800 4020100
Belgium

Phone 0800 94016
Fax 0800 99626
Luxembourg

Phone 800 24971

Fax 800 24984

China

Miltenyi Biotec Technology &
Trading (Shanghai) Co., Ltd.
Room A401, 4/F

No. 1077, Zhangheng Road
Pudong New Area

201203 Shanghai, P.R. China
Phone +86 21 6084 0210

Fax +86 21 6235 0953
macscn@miltenyi.com.cn

France

Miltenyi Biotec SAS
10 rue Mercoeur
75011 Paris, France
Phone +33 15698 16 16
macsfr@miltenyi.com

Hong Kong

Miltenyi Biotec Hong Kong Ltd.
Unit 301, Lakeside 1

No. 8 Science Park West Avenue
Hong Kong Science Park

Pak Shek Kok, New Territories
Hong Kong

Phone +852 3751 6698

Fax +852 3619 5772
macshk@miltenyi.com.hk

India

Miltenyi Biotec India Pvt. Ltd.
Vatika Business Centre,

Floor No. 6

Divya Sree Omega
Kondapur, Serilingampally
K.V. Rangareddy

Telangana 500084, India
Phone +91 040 45175910
macsin@miltenyi.com

Italy

Miltenyi Biotec S.r.l.

Via Paolo Nanni Costa, 30
40133 Bologna, Italy
Phone +39 051 6 460 411
Fax +39 051 6 460 499
macsit@miltenyi.com

Japan

Miltenyi Biotec KK.
NEX-Eitai Building 5F
16-10 Fuyuki, Koto-ku,
Tokyo 135-0041, Japan

Nordics and Baltics
Miltenyi Biotec Norden AB
Medicon Village
Scheeletorget 1

223 81 Lund, Sweden
macsse@miltenyi.com
Customer service for:
Sweden

Phone 0200 111 800

Fax +46 280 72 99
Denmark

Phone 80 20 30 10

Fax +46 46 280 72 99
Norway, Finland, Iceland,
and Baltic countries
Phone +46 46 280 72 80
Fax +46 46 280 72 99

Singapore

Miltenyi Biotec Asia Pacific Pte Ltd.

438B Alexandra Road, Block B
Alexandra Technopark
#06-01

Singapore 119968

Phone +65 6238 8183

Fax +65 6238 0302
macssg@miltenyi.com

South Korea
Miltenyi Biotec Korea Co., Ltd.
Donggeuk 7F,

562 Nonhyeon-ro
Gangnam-gu

Seoul 06136, South Korea
7 255 8

Spain

Miltenyi Biotec S.L.

C/Virgilio 2, Edificio I, Planta -1
28223 Pozuelo de Alarcén
Madrid, Spain

Phone +34 91 512 12 90

Fax +34 915121291
macses@miltenyi.com

Switzerland

Miltenyi Biotec Swiss AG
Soodstrasse 52

8134 Adliswil
Switzerland

Phone +41 32 623 08 47
Fax +49 2204 85197
macsch@miltenyi.com

United Kingdom

Miltenyi Biotec Ltd.

Almac House, Church Lane
Bisley, Surrey GU24 9DR, UK
Phone +44 1483 799 800
Fax +44 1483 799 811
macsuk@miltenyi.com

www.miltenyibiotec.com
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