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INTRODUCTION HOLOMONIT@RMV4

HoloMonitor M4 is a live cell imaging tirk@se cytometer, providing imaging and quantification of
unstained living adherent cells directly in their culture vessels. It can be used for a wide range of
applications, including:
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HoloMonitorM4 is based on digital
holographic microscopy. This technique
measureshow the phase of lighshifts
when itpasses through the celésxddoes
not require any kind of labeling or staining! images are holographic reconstructions, based on the
hologram captured by the HoloMonitofhe technology is described more in depth in the Analysis
Parameers section of this manual.

HoloMonitorM4 is incubator compatible, allowing experiments to be performed in a cell culture
incubator or a hypoxia chamber. The cells can be analyzed while growing undisturbed in a range of
different cell culture vessels. HiWonitor is equipped with a computerontrolled motorized X¥Z

stage.

Applications are described detail in separatgrotocols All protocols can be found on
https://phiab.com/resources/manuatprotocols/.
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THSMANUAL

The first part of this manual includes information on instrument safety and handling.
The second part includes guides on how to use the different parts oBAjie software.
The third part is @aroubleshootingguide.

Applications are described detail in separatgrotocols All protocols can be found on
https://phiab.com/resources/manuatprotocols/.
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INSTRUMENT SAFETY

HoloMonitor M4is CElabeled. TheCHabel issubject to the general principles set out in Article 30 of
Regulation (EC) No 765/2008,accordance with

- Electromagnetic Compatibility (EM20)14/30/EU(former 2004/108/EC)
- Low Voltage Directive (LVP()14/35/EU(former 2006/95/EC)

and refering to the harmonized standards

- IEC 61014.:2010(Safety requirements for electrical equipment for measurement, control,
and laboratory use.)
- IEC 60828.:2014(Safety of laser products)

This manual includes information and warnings which mugitiserved by the user. It contains
information notes as well as information of importance to safety of personnel and property. If the
equipment is used in a manner not specified in the manual, the protection provided by the
equipment may be impaired. Symbadre categorized as follows:

Important information

Risk for physical damage person or property.

Risk for electrical shock that might cause
damage to person or property.

Risk for laser light causing damage to persor
property.

>PP>©



WARRANTY

The manufacturer guarantees that the instrument has no material or production defects when
delivered, according to EU directive 99/44/EC sale of consumer goods and associated guarantees. If
the manufacturer is informed within 6 months aftdelivery, the manufacturer is obliged to rectify

such defects. It is the manufactug@mecision whether to repair the instrument or replace the
instrument with an instrument free of defects.

No guarantee is provided for defects caused by natural weaaijwg parts in particular) or improper
use.

The instrument manufacturer is not liable for damage caused by faulty operation, negligence or any
other meddling with the instrument, particularly the removal or replacement of instrument
components, or the usef accessories from other manufacturers. This forfeits all the claims against
warranty.

Apart fromthe procedures specified in this manual, no maintenance or repair of
HoloMonitor may be performed by users. Repairs may only be performed by
authorized pesonnel.

WARRANTY.

From the date the Product is sold to an emskr for the first time, as evidenced by the original proof

of purchase, Manufacturer warrants the Product is free from defects in materials and workmanship
64585FS0Ga¢v +ta Ffftzpay

Twelve (12months for the main device for accessories sold separately or included in the sales pack
of the main device

During the warranty period, Manufacturer will, in a reasonable time, remedy the Defect free of
charge by either repairing or replacing the defeetProduct or the defective part of it at its option
provided that you have informed Manufacturer of the Defect before the warranty period expires.
When repairing or replacing your Product, Manufacturer may use new-oomeditioned parts or
products.

Limted Warranty.

Manufacturer does not provide any warranty for the followikgrors or damage caused by: (i)

misuse or not using your Product in accordance with the user guide, (ii) using your Product with, or
connecting it to, any product, accessory, sedte, or service not manufactured or supplied by
Manufacturer, (iii) any products combined with your Product by a third party, (iv) damage or errors
caused by hacking, cracking, viruses, or other malware, or by unauthorized access to services,

accounts, c¥ LJdzi SNJ a@adSya 2NJ ySGeg2NlaT 2N o0 20KSNJ

control.
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COMPUTER REQUIREMENTS

HoloMonitor is controlled by the proprietatgoloMonitor App Suitesoftware (App Suiteyunning on
an external computerApp Suiteneeds to benstalled prior to installation of the HoloMonitor base
unit. These are the recommended computer specifications

Operating system: \Windows 10, 64it

Processor: Intel Core ifor AMD Ryzen 7

Memory: 16 GB RAM (8 GB minimum)

Hard drive: 512 GB SSD (256 GB minimum) and external USB3 hard dfr
backup and transfer

Display: Full HD (1920x1080) or higher

Other: 2 USB ports

INCUBATOR REQUIREMENTS

The HoloMonitor is designed to work in an incubator with 95% humidity and %%tGTC butwill
work from 10-40°C and at ambient humidity anarny combination of the ambient gases (£, N
etc.).

The incubator needs to have sufficient space forltadoMonitorstageto move during the
experiments.

Note that whensterilizing the incubatorwith heat or chemicals other than
ethanol, HoloMonitor and all cables need to be removed from the incubator.

Operating temperature 1040° C
Operating humidity Max 95 %
Space required in incubator 40x27x1%m (wxdxh)




SOFTWARE

Software installation

App Suite is installed through a single installer executable that guides through the installation
process. The same installer is used regardless of purchased applications within the sdftveare.
installer can balownloadedfrom the PHI websiteh{tps://phiab.com/product/holomonitorapp-
suite-software/)

Software activation

After installation App Suite needs to be actited by entering the License ID and activation password
which were provided during system installatidrne activation step requires internet acce®sice

App Suite igctivated, the purchased applications become availablequest for activation will

appear automatically the first time someone uses the software.

One software license is valid for two computers.

License Status

The Current Ilcense Status can aIWayS be So HOLOMONITOR® App Suite | File Database Hardwar  Help

accessed via the Help tab in the top menu. as Applications ‘ N Manage fcense.. |
1] plicatons

@ About.

Here it is possible to refresh,-ativae or
return the current license.

Refresiwill update the license. This may be

necessary for newer versions of the software o

. . . ) The software is licensed to INTERNAL [PHASE
if new applications have been purchased. @ rciatea

HOLOGRAPHIC IMAGING].

Applications: Proliferation, Motility, CellQC, CellCount,
DoseResponse, Hstudio, Tracking, Morphology, WoundHealing

ReActivatemakes it possible to switch to anothe
License 1De.g.switching from a time-limited to
a standard licensewithout reinstalling the

SOftWare . Connected to license server

Return Licensis used to inactivate the software
on the current computerEach license can laetive on two computersA trial license can only be
activated once on one computdror isses with returns, please contact supp@phiab.se.

LicenselD: 63698937 (last refresh 2019-11-25 11:24).

& REFRESH... © RE-ACTIVATE.. O RETURN LICENSE...

Internet Access
During software activation or for service purposes it is convenient if the computer can access
internet when needed.

Note that Windows Update mastartthe computer, thugdisrupting any ongoing
experiments. We therefore recommend scheduling updates to a timewine
computeris notused or simply disabling internet connection before an experiment so
that no updates are downloaded and installed when the experiment is rgnnin

10
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Computer Screen arfsleep modeettings

Set the computeto neverturn off the screen and/ogo to sleep, otherwise the
computer mayshutdown andstop an experiment.

11



HARDWARE INSTALLATION

The HoloMonitor should be delivered and assembled by traperdonnel They will ensure that the
stage is correctly mounted and calibrated.

Instrument Assembly inside incubator

1. Use gpapertowel dampedwith 70 %(v/v) ethanol towipe downthe cables and optical fiber that
will be inside the incubator. If there is a cable port on the incubator, insert the cables through that
port.

2. Connect the USBable to the computer.

Power
cable lock

3. Connect thepower cable to the wall outlet. ring

4. Clean the instrument exterior. The
instrument can be wiped down with@aper
towel dampedwith 70 % ethanol. Cleaning
must be performed so that no liquid enters
the interior of the instrument.

5. Place HoloMonitoM4 inside the cell culture incubator. Make sutet there is space for the
motorized stage to move

6. Wipe down the USBable with ethanol and connecttiv the instrument

7. Wipe down thepower cablewith ethanol and connect it
to the instrument. Ensure that it is properly aligned befo
tightening the lock ringThecontact hagidges in a pattern
that will fit slots in the connector. When properly aligned,
the lock ring wilbe guidednto place whertightened.

8. Remove the blackapcoveringthe laser fiber
connection point

Laser
fiber cap

12



9. Carefully remove the protective cap from the Optical fiber tip. Save ti
protective cap for future use.

10. Gently insert the optical fiber tip into the fiber connector. Make sure that the nridglke on the
fiber tip is aligned with the guiding notch in the connector socket before tightening the locisaag
image below)

Guiding
notch

11.Connect the Laser unit power supply to the Laser unit and a wall outlet.

12. Close the incubator and wait at least 3
hours for the instrument to acclimatize to the
incubator heat and humidity.

Objective
cap

13. When theHoloMonitorisinside the
incubator and acclimatized, thabjective
protectivewhite cap can be removed.

14.Runthe Auto-calibrationprocedure.

13
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ImageCalibraton

HoloMonitor® M4
With motorized stage

S/N EMUL1CC
Emulation HW

o Online

Cagdemiomnlil o tion
= needed
¥ CALIBRATION

Vessel Holders gy sh

Revision: 2

N

AUTO CALIBRATION x

CONTINUE

\mem remove sample from the stage

6 Auto-calibration is required to ensure optimal performance of the instrument.
Please remove any sample and click continue.

GKS FTAOSNI R2Sa

To avoid buildup of internal condensation, the instrument power mustiwaysbe
switched on while HoloMonitor is ingle the incubator.

Do not lift HoloMonitor by holding the motorized stage. Onhold the blue and
white body of the instrumentwhen lifting.

The optical fiber must be handled gently. Do not forcefully stretch or bend the fiber.
Do not touch the fiber tp.

The laser needs approximately 30 seconds to warm up before the laser light is visible.
An additional 5 minutes is required before it is fully stabilized.

y 2 i

Recalibratethe HoloMonitorbefore eachuse especially when setting up an
experiment Auto-calibrationgives a background image that is useddpp Suiteto
lower background noise and increase image quality. The calibration procedure
takes approximately one minute.

Start App Suite and wait for the HoloMonitor M4 to initialize. WherioMonitoris
ready, click the Calibration button below the instrumenbimhation.

Follow the instructions and ensure that there is no sample on the s@gek
continue, and thecalibration is performed automatically.

AUTO CALIBRATION ®

Calibration finished

« Exposure time

+ Pattern contrast

« Hologram noise

C  RECALIBRATE

-
0

20

h 2

03

@ Disanostic values above give an indication of image qualiy. Al values shold be
in the green range. You can now close this window.

Close

14

The HoloMonitor laser unit is a Class 2M laser. A Class 2M laser is safe because of the
aversion response, if viewed by a naked eye. However, to avoid any unnecessary
discomfort when handling the disconnected optical fiber, make sure that the laser
0SFY SYSNHAY3 FTNRY
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Whenthe calibration is finished, the calibration wizard will display three diagnostic vaiaeasuring
the image quality. All valugsdicated by black arrow headsfould be in the green range.

If App Suitefails to perform a CALBRATON WARNING ___
calibration, a warning will appear. Calbration could not b performed urder cpumal | | Calration fished

) ) A ) conditions. Please check the diagnostic values and - v
After verifying that HoloMonitor is reclbrte fpeeced B

H _—
properly installed and cleaned, Bl || oo E = o
CIleReca“bate ™ Hologram noise & l 100.00

@ Dioonostic values above give an ndication of image qulity. All vlues should be
in the green range. You can now close this window

Auto-calibrationtrouble shooting

All calibrations values are in the red

If you cannot get the&alibration wizardo pass a calibration step, and all valuEggosure time
Pattern contrasendHologram noisgare in the red ranges, this mighticate that the laser is not
able to produce enough light.

If all values are in the red, this could be caused by:

9 Laser not properly attached to HoloMonitor M4
Electricity cable is not connected to the laser hub
Dirty optics

Dirty laser tip or seating

La®r requires normal periodic recalibration

9 Dirt/condensationinsideHoloMonitor

= =4 =4 4

Check the laser
1 Is the red light shining on the objective?
If not, is there power to the laser and the green light on the laser module is blinking?
Does the image in the Afuite live capture tab look normal?
Is the optical fiber cable damaged or crushed?
Is the laser connection to the back of the HoloMonitor M4 positioned correctly and
tightened?
1 Inspect the Laser tip. Unscrew thaser connectiofrom the back of HoloMonitor
and see if the tip is scratched or dirty.
1 When the laser connection is detached from the HoloMonitor M4, check if the laser
light shines in a strong and perfect red circle when shining on a white paper. If not, it
is either drty, or the tip could be damaged or cracked.

=A =4 =4 =4

If the laser tip needs cleaning
1 Wipe the tip with a dry cotton swab imne direction.
i Take a new cotton tip and clean the hole where the laser tip is seated.
1 Carefully reconnect the laser, paying attention titas keyed The guiding metal
ridge on the laser connection must slip into the guiding notch in the connector
socket at the back of the HoloMonitor. Connections must be finger tight.

15



After checking the laser, recalibrate
After testing all above, reun the Calibration wizardAfter successful autoalibration you
should see all values (black arrow heads) in the green range.

Pattern contrast is in the red range or unstable

An unstablePattern contrastvalue in the green range or a value in the yelled range could
indicate that the laser needs periodic recalibrati@o to the top menu, select Hardware and then
the current HoloMonitor. Activate the Laser Calibration Guide and follow the instructions.
Afterwards, rerun the Auto-calibrationwizard.After successful autaalibration you should see all
values (black arrow heads) in the green range.

kp HOLOMONITOR® App Suite | File Database Hardware Help

v Emulate HoloMonitor® M4

HoloMonitorhd4: EMULO Instrument Cleaning Guide.
Laser Calibration Guide...

Holder revision

Hologram Noise is in the red range

AHologram nois&alue in the red range could indicate that there is dirt on the optics otirtBitie
HoloMonitor. Go tahe top menu, select Hardware and then the current HoloMonitor M4. Activate
the Instrument Cleaning Guide and follow the instructions. You will probably have to repeat the
cleaning 24 times depending on how dirty the optics are. Afterwards;ue the Image Calibration

wizard After successful autoalibration all values (black arrow heads) should be in the green range.

If nothing works
If any of the Diagnostic values remain outside the green range after several cleaning athehjors
laser calibrationcontact the technical support aupport@phiab.sdor further assistance.

16


mailto:support@phiab.se

HOLODRY

¢tKS 1 2ft25NEu OFyAaidSNI Aa RSaiA W& RandifrreflorB SLI G KS
internal condensation while operating inside a cell incubatar.optimal HoloMonitor M4

performance, ando qualify forwarrantyservicewhen needed | 2 f 2 IstdBreed @ lbe/

replacedat leastonce a month.

To mounta HoloDry canister, the HoloMonitor M4 microscope needs to be equipped with a
protruding spout. Recent systems are prepared for HoloDry, but older microscopes need a simple
upgrade, where the spoueplaesthe previous filter plug.

For further information, see the HoloDry protocbttps://phiab.com/resources/manuats
protocols)).

17
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CLEANING INSTRUCTIONS

Cleaning optical surfaces
Go to the top menu, select Hardware and then the current HoloMonitor. Activate the Instrument
Cleaning Guide and follow the instructions.

Qp HOLOMONITOR® App Suite File Database Hardware Help

vy Emulate HoloMonitor® k4

HoloMonitorhd4: EMULO Instrument Cleaning Guide...

Laser Lanmauwn aulie...

Holder revision

Youmight have torepeatthe cleaningseveralimes depending on how dirty the optics are.
Afterwards, e-run the Auto-calibrationwizardas described abovéfter successful autealibration
all valuesafter Auto-calibration(black arrow headsgshould bein the green range.

In short, the cleaning is performexs follows

Clean he top of the objective with aew cotton swab
dipped in 70 % ethanol. Use a dry cotton swab to remo
ethanol residues before it dries. The top of the objectivé
is concaveand it is important to dig into theoncave
surface. @aning needs to be performed with some
vigor.

Clean he top window with anew cotton swab dipped in
70 % ethanol. Use a dry cotton swab to remove ethang
residues before it dries.

18



To validate that the optical surfaces are clean, useAht-calibrationprocedure. Repeat cleaning if
the Diagnostic Vaks are not in the green ranges.

To assist the cleaning, look at the image inlthe Viev, and look if you see any small specks, flecks
or dots that could be dirt. Confirm this by moving the stage to another position. If the specks are still
in the fieldof view, then they are on the optics. Inspect after cleaning that they are gone, or that
there are less of them.

IMAGE CHANNEL

Holographic Amplitude
Set the image channel in the Live View to Amplitude. Them

uncheck autofocus and set the focus to 300. Any specks| Seftware Focus
other dirt now in foas are positioned on the objective tip.|  Autofocus

Focal distance (um): 300

If any of the Diagnostic values remain outside the green range after several cleaning attempts,
contact the technical support aupport@phiab.séor further assistance.
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Cleaning instrument exterior
All outsidesurfaces of the base unit and the motorized
stage can baviped down with 70% ethanal

Avoid having any liquid entering the
interior of the instrument.

On a regulabasis, wipalown the cables connecting the instrumeiging70% ethanol to minimize
anymicrobial buildup.
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USING THE SAMPLE HOLDER

HoloMonitor M4 with motorized stage is delivered withset ofblue cell culturevessel holdersalled
revision 2 There is @tandard @ 35 mm Petri digtolder, amicroscope slidéolder,and astandard
multi-well plateholder. In App Suite, there are vessel maps to match the holders.

A

-

=

There is a previous, black version of holdeesiion ) with amicroscope slide
holder, astandard multiwell plateholder and a petri dish holder. In ond&
G~ use the older holders, the
Revision number must be
reset in the software, HoloMonitor® M4
h . the Vessel Ma S With motorized stage
Ot_ erwise p S/N EMUL1CC
will not be accurate. Emulation HW

0 Online

6 Auto-calibration
needed

¥ CALIBRATION

Vessel Holders g ser
Revision: 2
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Loading the sample holder
Before use, wip¢he sampleholder with70% ethanoand put it in the LABench,with the two slots
facing towards the user.

1. Place the cell samples on to thelder. Place the sample as shoainoveand ensure that
the vessels are correctly fitted on to thelder. For multiwell platesslide them sideways
along the track®n to theVessel holdewith the bevel/s to the leftThere is a spring that
holds the vessel in place.

Note that multiwell plates are not symmetrical, and if the plates are placed the
wrong way the Vessel Maps will not becurate.

1. Thereatfter, eplace the standard lids with the appropriate HoloLid, following the HoloLid
protocol (https://phiab.com/resources/manuatprotocols/). There are several types of
HoloLds suitable for different cell culture vessels

2. Restthe loaded sample dlder on the HoloMonitor stagelhenclickslot 1 in place, and
thereafterslot 2.
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LONGITERM STORAGE

If the HoloMonitor M4 is not going to be used for two weeks or more, remove it from the incubator
and store it at room temperature with a dust coverotectthe objective andhe laser fiber
connectorwith their respective covers

The HoloMonitor shouldat repeatedly be taken out of and placed back into the incubator as
temperature fluctuations can cause disturbances. Once the HoloMonitor is removed for long term
storage, leave at room temperature at least two days.

All cords and the laser fiber cailwaysbe kept inside the incubator if it is inconvenient to remove
them. When detaching the laser fiber, use the protective cap of the laser fiber.

Turn off the laser unit before disconnecting tHaserfiber from HoloMonitor.

If the cables are left Bide the incubator for a longer period, remember to withem
regularlywith 70% ethanol to reduce the risk for incubator contamination.
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SAMPLE REQUIREMENTS

Cells
The HoloMonitor is intended for use with living, niafeled,eukaryoticcells

1 Adherent cdb growing as monolayers can be analyzed in all the vessels mentioned below.
1 Suspension cells need to be mounted on a microscope sliggaced ina Countes®
counting chamberor anothersingle use hemocytometer without grid, or a cell culture vessel
similar to IBIDI slide&or the Cell Count App, we recommend Countetlscount chamber
which can be ordered fromww.thermofisher.com

Cell @lture vessels
For thebestcell care andmaging quality, use

. . ~ . ' Vendor cat.| Growth area,
slide9, chemotaxis slide§5 _
plates with wound healing | g cieqt TC-tvell plate 83.3920.005 8.80
inserts
A~ . Sarstedt lumox® 2dhultiwell plate 94.6000.014 1.90
w { I N&veil pl&taes with
HoloLid™ Sarstedt lumox® 9ultiwell plate | 94.6000.024 0.34
w { I NEnoxX®R4ior 96 |A o A Riish35 mm, high 81156 3.50
well plates with Holoid™ -
A 0 A Plateé 24Well Black 80241 1.90
ibidi® chemotaxis slides 80326 -
Glassbottom Petri dishes are -
highly recommended. A O A Hslidé > 80106 -
Eppendorf CCCadvanced® FR1vell| 0038110010 9.40

Keep the cell culture vessels clean and unscratched

It is very important to keep the cell culture vessels perfectly clean and unscratéletwiping the

cell culture vessel clean wigthanol will probably not help much as traces of dirt and tissue fiber will
persist. Instead, avoid touching the top and bottom surfaces of the cell culture vessel when handling
it, even when wearing gloves. Avoid anything that might scratch the surf@ediulture plastic is

very easily scratched.

@ Note thatall smudges and scratches will affect image quality.
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HOLOLIDS

HoloLid$" have beerspecificallydesigned to eliminate image disturbances caused by surface
vibrations and condensation inside thkell culture vessel. HoloLidkare available irseveraldifferent
formats. They are made of petgethylmethacrylate (PMMAacrylic glass a nontoxic material
often used in medical surgery implants, denturets. For more information see
https://phiab.com/resources/manualprotocols/.

HoloLids have an optically neutral window which dips into the cell culture medium. This eliminates
image disturbances caused by vibrating medsunfaces or by the transientondensation which

often occur inside cell culture vessdis.order for the lids to fulfill their function, an appropriate
amountof cell culturemedium needs to be added to each well.

I 2 £ 2 [| Final volume| Growth area
Vessel PHI cat. #| mL/well cm?/well
Sarstedt Tdish 35 (cat# 83.3900) 71110 3.0 8.0
Sarstedt TC-@ell plate (cat# 83.3920.005) 71120 3.0 8.8
Sarstedt lumox® 2dultiwell plate (cat# 94.6000.014) 71130 19 1.9
Sarstedt lumox® 9@ultiwell plate (cat# 94.6000.024) 71140 017 0.2
A 0 A Rlisht35 mm, high (ca#.81156) 71111 2.5 3.5
A 0 A Pplaté 24 Well Black (cat81156) 71131 25 1.9
Eppendorf 8vell plate (cat. # 0038110010) 71150 3.0 9.4

Optically neutral
window in contact
with cell culture
medium
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HOLOMONIT@APPSUITE SOFTWARE

Introduction

Ho 2 a2 y A (i 2 NJsdtwallelis§pelzialy erigned for capture and analysis of holographic
microscopyimages using HoloMonitdvl4. It enables the user to capture both single images and
time-lapsesBased orimages captured at regular intervals, tifegses can be used to studipw cell
processesThe user captures images of the sample usingpMonitor M4, which ar¢hen analyzed
in the App Suite software.

The imaging proceduris simple andloes notaffect the cells in any measurable waywn simply

count cells takes less than a minute. Confluence measurements and morphoéagurements are
performed simultaneouslylo further analyz¢he cell morphology, eithethe built-in analysis
functions can be used, or data can be exportedkésx or .xmfiles for furtherwork in Excel or similar
software. Cell movement and morphology can be tracked over timeugh a timelapse sequence

for both individual cells and cell population&he raw data will remain intact through all analyses, as
all changes made by the user oolyncern how the results are displayed.

HoloMonitor App Suite software comprisapplicationsthat perform assays such &metic
Proliferation,KineticMotility, Kinetic Dose Response, Cell Countieil Quality ControlCell
Morphology, Wound Healing, aringle Cell Trackinging the HoloMonitor M4. Each assay has a
specific softwarapplicationas well as a protocol. This manual will describe the software functions
common for all assays, while assspecific details areofind in each protocol.

In order to activate applicans, specific licenses are needed. For more information, please visit
www.phiab.com contact your distributor osupport@phiab.se

Overview

0 HOLOMONITOR® App Suite | File Database  Hardwar
123 88 Applications
L 11 ] e
\pplication:
GUIDED END-POINT ASSAYS GUIDED KINETIC ASSAYS IN-DEPTH ASSAYS IMAGING
G

Experiments Cell Quality Kinetic
Cell Morphol G | Capt
Control (i) Proliferation Assay ell Morphology ® eneral Capture HoloMonitor® M4

v Motorized stage

—TY S/NEMULTC?

- I Emulation HW
Kinetic Motili
Cell Counter . k4
Assay
o Online
S " Auto-calibration
Kinetic Dose Spatl.?l Cell (] needed
Response Assay Tracking
¥ CALBRATION

Wound Healing
Assay

G
¢

Vessel Holders g ser
Revision: 2
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1.

In the top menu, the Database Handlgthe Instrument Cleaning Guide, the Laser Calibration
Guideand the HoloMonitoM4 Emulatorcan be accesse@he Database Handlatlows for
copying, editing, transferring, and deleting dafdne HoloMonitor Emulator is a virtual
HoloMonitorM4. When activated it allows access to all live functions of the App Suite
software.

In the left-side panelthe user can navigate between the main components of the software:
Applications, Results, Livéew and IRDepth AnalysisApplications are shown by default.
Selecting one of the components will display the corresponding details in the center panel.

91 Applicationscontains the Application libranZlicking theApplicationname gives
access to a shibdescription, as well as a button to start the asdaply applications
unlocked by the license key are actiféaeprocedure for each assay is described in
the corresponding protocol. The protocols can be found at
https://phiab.com/resources/manualgrotocols/.

1 Experimentscontains a list of all accessileeviousexperiments with their analyses.
Theexperimentscan be reanalyzed at any time.

9 Live Viav allows the user to study cedamples without setting up an experiment.
1 In-depth analysisaccessesoftware for detailedstudies of individual cells and for the

woundhealing assay analysis.

In the center panehll applicationsof the software are displayedctive (licensed)
appliations are highlighted in blue.

The rightside panelpresents connected instrumentsalibration status and vessel holder
specificationTwo instruments can be connected simultaneously.
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Workflowfor guided applications

Allapplications have a similar workflow that guides the ubeough setup toimage acquisitionThe
guided assays provide results immediately during the experiment while the résuttse In-Depth
applicationscan be extracte@fter analysesThe exact proedure for each application is described in
a separate protocolThe protocols can be found kttps://phiab.com/resources/manuatgrotocols/.

WORK FLOW:

RESULTS &
PREPARATION EXPERIMENT

SETUP ANALYSIS

-~ Open Results

Check for analysis
errors

Set duration and capture B o=
I Export results
intervals 03 evorr

Define experiment

Check image quality Create new results

O

o Put vessel(s) on vessel
% "B /holder and place HoloLid™

/ x Put vessel holder with

L] .
'-é cells on HoloMonitor®

Start capture

28


https://phiab.com/resources/manuals-protocols/

Applications

The Applications library is open by default when the software start$t gpntains the tools for
setting up and capturing experimenBefore starting an applicatioma,HoloMonitor M4 mustbe
connected.

Connected
instruments

(D HOLOMONITOR® App Suite  File  Database  Hardware  Help

a8 Applications

GUIDED END-POINT ASSAYS GUIDED KINETIC ASSAYS IN-DEPTH ASSAYS VIAGING
-
Experiments Cell Quality Kinetic
5 q Cell Morpholo General Capture
Control (i) Proliferation Assay rphology () 4 oloMonitor® M4
Motorized stage
=i S/N EMUL7CT
Live View - - . Emulation HW
cell Counter Kinetic Motility Wound Healing
@ Assay Assay .
o Online
Kinetic Dose Spatial Cell ﬂ .::i:;a\ibmtion
Response Assay Tracking

¥ CALBRATION

Vessel Holders gy ser
Revision: 2

Kinetic Motility Assay

Description |~/ Output

The HoloMonitor® Motility Assay is designed to explore the motility of a population of cells over time. Kinetic data given as values per condition
Qo Motility can be assessed in terms of speed, in this case the mean speed of all cells in 2 population SVer .« Mean cell speed [um/h]
o@ time. In 2dditian, the accumulsted mezn distance at each time point is automatically d dbythe .
[} software.

SETUP ASSAY
SETUP ASSAY FROM...

mean cell distance [um]

In-depth
Analysis

Scanning for hardware

Assays in short

Cell QualitControl

TheCell Quality Control assay can be used to ensure that the cell count and/or conffoence
adherent cellgs appropriate athe start of an experimentlt can also be used as a tool to detect
undesired changes ihe cell culture as compared tfarevious experiment(s)'he output is cell
count, cell confluence, mean cell area, mean cell volume and mean cell diameter

Cell counter

The Cell Counter assay is designed to automatically count suspension cells usirgyid @Gonntess
counting chamber. Cell count is provided as number of cells per volume unit, i.e. the same principle
as with hemocytometer cell counting. A volume converter tool will automatically provide the stock
suspension volume needed for seeding the cells in upegraxperiments or the next passage. The
output is cell count, mean cell area and mean cell volume.

Kinetic Proliferation Assay

The Kinetic Proliferatioassay is designed far continuousautomated and detailed proliferation
analysis of adherent cells. Aach timepoint individual cells are automatically identified and counted
by the software.The output is cell count and cell confluence over time.

Kinetic Motility Assay

The Kinetic Motility assay is designed to explore the motility of a populatiadtwdrent cells over

time. At each timepointindividual cells are automatically identified and their position is compared to
the previous timepointThe output is the mean cell speed of the population and the accumulated
mean distance.
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Kinetic Dose ResponsesAg

The Kinetic Dose Response assajesigned for automated and detailed analysis of drug responses
in adherent cells. The cells are automatically identified and counted by the software. Results are
presented as an interactive dosesponse curve whereesults for each condition can be displayed
for any selected time point. The outputdsll count, cell confluencandmean cell volume

Cell Morphologyssay

The Cell Morphology assay enables quantification of a wide ranigatiresfor individualadherent

cells as well as cell populations. Scatterplots visualize correlations between controls and treated cells
andmake it possible talistinguish between cell population§he output consists of more than 30
different cellfeatures The results are also assible in excel spread sheets

Wound Healing Assay

The Wound Healing assay enables the study of cell migration and/or cell proliferation overstime
adherent cellsThe kinetic gap closure data as well as cell front velocitpranddedsemt
automatically. Output data include gap width, cell covered area and cell free area over time.

Single Cellracking

Using theSingle Cell Trackiragpplication adherent cells zabemonitored andanalyzed forcell

motility, migration,and morphology of individually selected cells. The cells can be tracked over time
even throughout mitosis. The results can be used to distinguish between random cell movement and
cell migration, ando follow morphological changes over time. The output consists of movement
diagrams, cell speed and direction of movemerall family treesnd diagrans showingcellfeatures

over time with more than 30 different cetatures

General Capture

The GenerbCapture module can be used for flexible setup of an experiment. The created image
databases can be used for analysis by licensed applications. The output consistslapsemienages
and videos.

Output Variables
A more detailed description of the outpwuariables is found in the Analy$isaturessection in the
back of this manual.
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Setting up an experiment

Setup Assay
Selectingan application gives access to a short descriptibthhe application as well as the output
parametersanda buttonto Setupassg or Setup Assay Fram

The exact procedure for each assay is describélukitorresponding mtocol. The protocols can be
found athttps://phiab.com/resources/manuatgrotocols/.

Setup Assafom

The SetupAssayFN.E Ybxtton is used tosetup a new experiment based on a previous experiment
It is possible t@et up an assafyom previous experiments of the same type (see image belall).
properties from the selected experiment will lappliedby default for the newexperimentalsetup
includingthe capturing positionsTocreate newcapturing positiongor the new experiment check
Generate New Capture Positions.

2079-01-18 11:07

2079-01-18 11:07

Experiment Progress
Once Setup Assay has been initiatidw progress of experiment setup and capture can be followed
to the lefton the Applications pageyheresetupsteps 1, 2 and 8reindicated ly blue circles.

As the experiment setup proceeds, more details will be displayed below the setup progress
indicators, such as cell culture vessels used, number of treatments added, the duration of the
experiment and the storage space required.
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Currently
used M4

base Hardware Help

=== H @& Kinetic Proliferation Assay x
L L1 ]
Applications
Basic Setup
General information Treatment setup
Expeents KNW Experiment Name Vessel treatments
PROLIFERATION Knetic Pralferation A=) Ti 3456789 0w
ASSAY Description gololelolelolelolelololo)
& Experiment 566066606606
[+ o
B ooex ; iggsesssasses
E )@ e (e
.......... Setup progress 2010101010 [0IOICIOI010]0)]
Holololelolelolelelelole]
Jololelolelololelelolole]

No wells selectes
No treaiments defined

Cell Type(s) N
No capture positions Treatments list Add treatment

Treatment name:
Vessel
HoloLid™

No wells selected

Available
free space

Instrument:

HoloMonitor® M4 EMULD }

Q
J@i g HstudiolmagelB

In-depth
Analysis CHANGE DATABASE

N

REMOVE ALL

Switching Database

In the lower left corner, the available free storage span¢he computerand the name of the
currently used database agiven, together with the possibility to switch to another database
create a new databaggsee image aboveThe data base used for an experiment can be changed
while the experiment is set upandthe data can be moved afterwardsyt not while the expeiment
is running

The currently used database shown in theSelect Database dialog bdXse the scroll list to select
another database and then sétas default (see images belovifjthe database is not found in the
scroll list, click the Opelutton, and browse to find another database set as defaultThereis also
the optionto create a new databas¢o set as default.

€ SELECT DATABASE € SCLECT DATABASE
s ImageDatabase - 3 180617 -
N O\ Users\KersthDecuments\HOLOMOMITOR ® App Suite\Databases\ImageDatab... N 7\Bilddatabaser\ Betatester\Hannash 180617
S, CREATENEW Be OPEN S, CREATENEW BB OPEN & sET As DEFAULT >

m

Note that when running an experiment, data needs to be stored on the computer
running App Suite. Storing data onto external hard driveserver or cloud storage
during an experiment may cause all data to be lost due to erratic USB connemtions
weak internet connection

32



Basic Setup

Enterexperiment parameterin this pageincludingselecting which vessel to use awtlich

treatments that are added to each well. Other comments regarding the experiment can be entered
here as wellTheinformationwill be saved with the experimemind are searchable

File Datab Hardware

4 HOLOMONITOR® App Suite

Help

&3 Kinetic Proliferation Assay x

Live View

@&
o)
(o]
In-depth
Analysis

types

o

] .
= Stinas fixerade celler

— 212 GB free

(CHANGE DATABASE

Cell Type(s)
——

Vessel

IBIDI p-Plate 24 Well

- E
Applications X nter
Basic Setup .
o Experiment
General information
Experiment Name
Experiments KINETIC P PR—
PROLIFERATION ___
ASSAY Description
[ =)

Add treatment

Treatments list

Treatment name:

Ho wells selected

REMOVE ALL

General experimeninformation

Experiment Name and Description

Enteran experiment name in the Experiment Name textbox and add details on the experiment in the
Descriptionand Cell Type(s@xt boxeg(both optional).

Vessel
Select the appropriate cell culturessel magpn the Vessel droplown menu. The following vessels
are supportedwith black and blue vessel holder configurations

Black vessel holderevisionl

Blue vessel holder: revision 2

Countess Cell Counting Chamber Slide x 3
Generic Microslide Std Tmm x 3

IBIDI p-Slide | x 3

IBIDI p-Plate 24 Well

IBIDI p-Plate 24 Well - with HoloLid™

IBIDI p-Plate 24 Well, Culture-Insert 2 well
Sarstedt Lumox® Multiwell 24

Sarstedt Lumox® Multiwell 24 - with HoloLid™
Sarstedt Lumox® Multiwell 96

Sarstedt Lumox® Multiwell 96 - with HoloLid™
Sarstedt TC Plate 6 Well Standard.F

Sarstedt TC Plate 6 Well Standard.F - with HoloLid™

Eppendorf CCCadvanced® FN1 - 6 Well

Eppendorf CCCadvanced® FN1 - 6 Well - with HoloLid™
Generic Microslide Std 1mm x 3

Generic Petri dish x 4

Generic Petri dish - with HoloLid™ x 4

IBIDI p-Dish 35 mm high x 4

IBIDI p-Dish 35 mm high - with HoloLid™ x 4

IBIDI p-Dish 35mm high, Culture-Insert 2 Well x 4
IBIDI p-Slide 1 x 3

IBIDI p-Plate 24 Well - with HoloLid™

IBIDI p-Plate 24 Well, Culture-Insert 2 well

Sarstedt Lumox® Multiwell 24

Sarstedt Lumox® Multiwell 24 - with HoloLid™
Sarstedt Lumox® Multiwell 96

Sarstedt Lumox® Multiwell 96 - with HoloLid™
Sarstedt TC Plate 6 Well Standard.F

Sarstedt TC Plate 6 Well Standard.F - with HoloLid™
Sarstedt TC-Dish 35 mm x 4

Sarstedt TC-Dish 35 mm - with HoloLid™ x 4
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Treatmens or ConditonSetup

Here,treatmentsor conditionsthat have beeradded to which wés is
defined. Wellsthat are selected together constitute a treatmeoit a
condition, and their results will be pooled and presented together. The

treatmentsand conditionsan be redefined after the experiment (see Edit

Treatments, Coditions and Doses in the Results section), thus allowing
a different presentation of results

Add treatments
This page is slightly different for different applications

1. To define the first treatment, start by selecting wells in the vess
map. Wells an be selected by left clicking or by marking them
with a rectangle using the mouse cursor.

2. The selected wells will be dark blue

3. Enter atreatment name in the text box and then click Add New
Treatment to save the selection with the treatment name. The
wells will then turn light blue

To define another treatment, select the next set of welype the
treatment name and click Add. Repeattiliall wells that are included in
the experiment have been labeled.

All wells may also be added as a single treatment.

Assigned

Treatment setup

Vessel treatments

Selected
well

Unassigned

Add treatment

Treatment name:

|2 um Etoposide

2 um Etoposide

Set doseresponse conditions
For doseresponse experiments, @ntrol must be set before other experi

f

(m) =

-
/
)

uuuuuuu

Treatment Setup
N N N
. (,,,)" ,/‘I C/] ,) I\,)

B2 83 B4 BS. B,
010101056,
. o N N N 4
4 2 7\13 7-\ \CE \Cf/\ o
[ J@ICICI®®
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L 1@IOICICI®
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Il men treatmes Nar
Treatments
Treatment
Control
Treatment Setup
v YryYryryu
@O Y ||
OO ||
L \;'/J - NN )
Yy Y oY oY o N
@OOLOLOE |
0O |
N \,,J A\ A A A ‘

ment conditions can be

added.ClickingSetup New Contrakill open Manage Control (see image belo@glect the
well/wells that comprise a control, enter the control name and clickedon
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Note that one experiment can have more than one control, e.g. if theegwo different cell lines.
Use Setup New Control to add more controls. Note that the controls must have unique names,
otherwise it will not be possible to save them.

B controls and conditid
(&)  serup New conTroL
© o

Conditions setup

Controls and conditions list

HOLOMONITOR® App Sute - Manage Cortrol

Warage Conlre

Vessel conditions P W ,.—.,._\. P

DT, 000
DOO

| (&)

Select one of the controls and then click Setup New Condition§ conditions setup

order to add he associated conditionslote that theconditions @ ngcm.sanmdmm,
must have unigque names, otherwise it will not be possible to

|
save them

ClickDoneto add the changes and clotiee
window.

=] 5
““\\
e ’
SARSTEDT

beLerE AL

Rename or remove treatments
Torename or remove treatmentselect the items to be changed and use the buttons next to the
treatments list.

Proceed to Capture

When the treatmenibr conditionssetup is done, click the Proceed to Capthbutton in the upper
right corner. This button wilbe inactive until treatmenbr conditionsinformation has been added to
at least one set of wells.
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Capture setup
In this window, thdrequency of capture and duration of the experiment are set. The capture

positions can be validated to ensure good capture qudfity.each application there are suitable
default settings.

Q) HOLOMONITOR® App Suite | File  Database  Hardwar

Capture duration and

a= i
interval
Capture Setup 4 BACK TO BASIC SETUP
Time
P « Duration; — 48 hous v Interval 60 minutes ¥
PROLIFERATION g
ASSAY Capture Positions S
Live View o 3
Setup Positions
3 treatments (24 wells) -
progress 120 capture positions IISt
Duration: 48 hrs |
Interval: 60 mins |
(C REGENERATE PATTERN  with |
, Vessel e i
7,6 GB storage required ential pattem Holographic Phase
Position Insj No positions inspected f
- e image o
nspect capture po #hsure good image quality.
Storage current
re u | re m e nt [Stinas fixerade celler RUN QUICK VALIDATION  Visits a fews selected positions .
q R o i position
'CHANGE DATABASE

Set capture duration andterval
Changehe duration of the experiment and the interval between capture timepoints by clicking the
a+€ and &€, or by entering numbers in the text boxes.

Set capture positions automatically

Changehe number of capture positions either by
clickng thed+€ and &€, or by entering numbers in the
text boxbelow the vessel map. Then click Regeneratg__ '¢"tice! patiem

Pattern to generate a newandom capture pattern which is unique for each well.

(C REGENERATE PATTERN with 20 | positions per well

To generaten identical capture pattern in each weatheck IdenticaPatternbefore clicking
Regenerate Pattern

Capture Positions

Moving the stage to the capture positions

The capture positions amaarkedwith little grey
boxesin the vesseimapin the Capture Positions
window.

The green circle shows the current objective
position. Wherclicking one of the positions, the
motorized stage will move to that position.

Thecurrentfield of viewis shown in the Live View
window.
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Pan and zoom the Vessel map
To better see th&/essel mapit can be moved by clieknd-drag, and itcan be zoomed in or
out by clickand-scroll.Using the buttons to the right of theessel map is another way rmom
in and out as well a® reset to original sizéseebuttonsto the right) The vessel map can als
be reset by doubleclicking theleft mouse button.

@ Positions List (96)

WELL PREVIEW

B1 N/A
B2 N/A
B3 N/A
B4 N/A
BS N/A
B6 N/A
74 N/A
B8 N/A
B9 N/A
B10 N/A
B11 N/A
B12 N/A
[0 DELETE = SELECT ALL
VISIT POSITION
APPLY CURRENT FOCUS
ADD CURRENT LOCATION
REGENERATE POSITION
REPOSITION
COPY TO ALL WELLS

X Y FOCUS
0629 -0,200 -1350
0293 038 -1350
0517 0262 -1350
-0476 0074  -1350
0,611 -0,150 -1,350
0384  -0391 -1350
-0,683 0039 1350
0613 0116  -1350
-0,524 0353 -1350
0,181  -0,606 -1350
0547 0320 -1350
0423 0,148 -1350

Go to the selected position

Set the current focus to
all selected positions

Create a capture position
at the current location

Move the selected position to a new
random location in the same well

Replace the selected position to
the current stage position

Copy the selected paosition to all wells

Edit capture positions
To visit, reposition or delete a capture positi@eled¢ the corresponding position in the Positions List
and use theappropriatebuttons.

Positions list

Each capture positiothat is marked in the Vessel
mapis alsdisted in the Positions lisAccess the list
by clicking the list button in the upper right corner
of the page (sebutton to the right) The lisshows
the X and Y coordinatesdthe focus settings for
each positionlt is possible to set positions
manually, and to edit existing positions.

(0%) 3511 suonisod @ ‘

Set @pture positions manually

To set capture positions manually,
start by opening the Positions list.
Then move the sample by clicking
the desirad positionin a blue fieldn
the vessemap. The stagevill move
the sample to the selected position
(see imagédo the right,green marker corresponds to

objectvee abé¢ O2NNBaLR)YyRa (G2 ySg LR32

The current field of view.e. the image showing the current
sample positionis shown in the Live View window. If the
imagequality isgood, click the Add Current Loaai button
at the bottom of the Positions ligb set the current position.

Deletewill delete all selected positions.

Select AWill select all positions in the list.

Visit Positioimovesthe motorized stage tthe selectedoosition, and the image will be displayed
in the Live View window.

Apply Current Focweill apply the current focus setting to all selected image positions.

Add Current Locatiowill add the current position to the positions list, and it will be includethe

capture.

Regenerat®ositionwill automatically replace the selected position withaadomnew position.
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Repositiorwill replacethe selected capture position with the curresitage position

Copy to All Wellwill copy selected positions to all wells.

The Live View Window
The Live View windoshows the field of view of the current sample positiohréle different
versions of the cell imagean be shown

Tive View Live View £ View

Holographic Phase v 0

Holographi®chaseshows the reconstructetiologaphicimage based on the phase information.
This is the commonly used image tyipghe M4 system.

Holographic Amplitudshows the reconstructed image based on the amplitude information.

Camerashows the interferenceattern, i.e. thehologram, captured by the HoloMonitor camera.
The hologram is the basis for reconstructing the holographic images.

Paus live imaging
Use the blue butto@ to pausthe showingof live images.

Pan and zoom

To better see thémage move itwith a mouseby clickand-drag, and zoom in or out by click
and-scroll.Use the buttons to the right of theive View window as another wayzoam in

and out as well a® reset to originaimagesize(see image to the rightl'he image can be als
reset by doubleclicking left mouse button.

Note that these actions will only paand zoonthe image. The sample and the motorized
stage will not be moved or zoomed.
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Image coloring
Cick the color buttongs to the right of theLive View windowto open the Coloring windowT here,

the color balance of the windowan be adjuste@nd the colors
correspondhgto cell thicknesgan be added Coloring
The default colorset for any image is Black & White. There are seve
pre-set colorsets to choose from and itdasy to create new, personal 7 |L|
colorsets. Once a colorset has been selected, it will be applied to al O
captured images in the experiment.
1 Switch to a preexisting colorset by using the ke
Colorsets dropdown list. (8] susble gum - Copy e
1 Create new color sets by right clicking in the %Eﬂy s
Coloring window and then click Add Color. @ crphite '
1 Clickand-drag to move the color pins to a 5;?”9
suitable position in the color set. Strawhery coborsets
1 Save any changes. % - Potle -8je
B socc o vniee  ~ B aness

Validating Capture Positions

To ensure that the experimemtirns out well, the capture positionshouldbe validatedby using the
Pasition Inspection toollhe tool is found in the Validation tab. Thaidation is performed by
automatically capturing and evaluating image#ghe positions selected for the experiment.

Note thatthis function is not available for EfRbint Assays.

< Validation I > Position Inspection 10 positions inspected
No image quality warnings

Inspect capture positions before capture to ensure good image quality.

[ RUN QUICK VALIDATION ] Visits a few selected positions

RUN FULL VALIDATION Visits all positions

Run Quick Validation or Run Full Validation

The Position Inspection tool haso options Run Quick Validatioor Run Full Validation. -
The Quick Validation investigates 10 positionsgeceld randomly among the capture
positions, while Full Validation investigates all the Capture Positions.

o

o

After validation, the software will either indicate that no image quality warnings were §
found, or that there were warnings. c
~

(=}

There arePreviews of tie validated positions in the Positions list. Display Positions list by
clicking thdist button in the upper right corngfsee list button to the right)
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Viewing validated positions
Whena position has been validated paeview image has beeraptured Hoveringthe cursor on top
of a preview icon in the Positions list will display ineviewimage temporarily.

Display the live image in the Live View window by double clicking an image icon or highighting
image positiorand then click the Visit Position button.

Positions List (120) b 4
WELL  PREVIEW X Y FOCUS
Al N/A 0484 1454 -2,420

Al N/A -2,169 1,171 -2,420
Al N/A 1,260 -0,082 -2420

N/A
N/A
N/A
N/A

Preview
image icon

N/A

A2 N/A

A3 N/A .

p @ Bad image
A3 N/A warning

Il DELETE = SELECT ALL

VISIT POSITION Go to the selected position

Set the current focus to
all selected positions

APPLY CURRENT FOCUS

Maove the selected position to a new

REGENERATE POSITION L
random location in the same well

COPY TO ALL WELLS Copy the selected position to all wells

Editingcapture positionsvith warnings

If the softwarehas determined that the image quality is insufficient, a warning sign appears beside
the icon Selecthe position in the Positions Ligh delete the position or reposition it using the
buttons below the Positions List.

Deletewill delete all selected gsitions.
Select AWill select all positions in the list.

Visit Positionmoves the motorized stage to the selected position, and the image will be displayed
in the Live View window.

Apply Current Focweill apply the current focus setting to all selectietage positions.

Add Current Locatiowill add the current position to the positions list, and it will be included in the
capture.
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Regenerate positiowill replace theselected positiorwith a random new paosition in the same
well.

Repositiorwill replace theselected positiowith the current stage position.

Copy to All Wellwill copy selected positions to all wells.

Motorized stage controls

The motorized stage will move automaticafiyllowing the capture pattern that was set during

Capture setup. Sometimes manual positioning or focusing is necessary to achieve a higher precision.
Click the Control tab to find the motorized stage contr@age movemenrgin XYdirectionscan be
controlled and both hardware and software focus can be adjustdakcurrent field of viewwill be
displayedn the Live View window.

XY-position Focus Automatic

Target Actual
3
A i ezl bl X: 57,708 'mm X: 57,7@8 mm
A ®5I'0P ¥Y: 5,628 mm ¥Y: 5,628 mm
4 > Z: 1,595 mm  Z: 1.5

v v Step Length: 10 | pm

X¥position
target
coordinates

X¥position
arrows

Stage movement
The stage can bmoved in three different ways: Capture Positions

9 Clickanydesired position in a blue field in the
Capture positions window

1 Enterthe target coordinates in the Target
coordinatestext boxes N

1 For smaller stage movements, use the XY
position arrowsin the Control window for the
XY position.

position in
blue field

Objective
icon (Green)

Adjust the step length for the stage movement by
enteringa suitable step length in the step length text
box.

Note that the step length applies to all directions of stage movement: X, Y and Z.
Too bigsteps can crash the objective into the sample

Move the stage to one of thexistingcapture positions by clicking the position marker in t#essel
map. To better see th&essel mapthe window can be moved by cliekd-drag, and it can be
zoomed in or out by clieknd-scroll. The green marker indicates the current position of the objective,
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YR GKS abé &e& Yo 2The Wikléaw canfalSo by Hdmed 32 and diitlag waitest
to original size with the buttons found to the right of tMessel majr doubleclicking left mouse
button.

Focuing

Focusing in theory

The software has preet focus settings for each vessel typhe settings are automatically selected
when the \essel map iselected.The focus settings can also &etivated with the Default Focus
button.

Thepre-set focussettings were calibrated when the HoloMonitor was installledt sometimes focus
needs to be adjusted by the usex.g. if the cell cultureessel has a coating that makes autofocusing
difficult. HoloMonitorM4 has both a coarse mechanical and a fine software focus. They need to
cooperate for the image to be in focudsethe mechanical focus.e. movethe motorized stageto
move the cells to the approximately correct distance from the objective. The software focus then
finds and calculates the cell images. Butware Focus indicator shows
how well the softwarecan focus an imagat the current mechaical focus
setting The softwarecan only find focugvhen the cell culture vessel is at
the approximately correct distance from the objective.

Software Focus +' Automatic

Focal distance (um): 1351

Focusing in practice
The black box in the Focus bar represents the motorized skdgee theblack box up Focus
or downto movethe motorized stage upr down. Click the two arrow®r smaller
stage movements up or down.

A
v
Note that the step length applies to all directions of stage
movement: X, Y and Z. Too big steps can crash the objective into
the sample
Bydefault, Automatic focus is activate@or good focus, the grey
marker in the Software Focus indicator shobklpositionedwithin the | softwareFoeus V| fustomatic
green area, preferably in the middle of the green area. If the grey
marker is to far to either theleft or the right, move the motorized Focal distance (jm): 1351

stage as described above in order to shift the marker to the middle.

Clicking the Default Focus button will replace the current focus witlptheset
focus settings

< DEFAULT FOCUS

(® stop

Clicking the Stop button will immediately stop stage movement.

Manual software focusingnd when | went
Automatic focusing mostly results in well focused images. Some cell samples, e.g. very thin cells, are
more demanding and may need to be focused manually.
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1 Uncheck Automatiin the Software focus panel

9 Firstadjust thesoftware focus settingby movingthe grey markein the Software Focus
indicatoruntil it is in the middle of the green area

1 Thereafter adjust the mechanical focus using Boeus barAs the computer updates the
image with small intervals, is recommended to await the results of one change before
making further focus changes. Keep adjusting the mechanical focal distance until the cells are
in focus.

Images in and out of focus
The images below show a holographic phase image that is in fie€t)sslightly out of focus (center)
and totally out of focus (right).

Settings

In the settings tab, the stage movement settling time and resting position can be handled, as well as
the exposure time of the camerdhe Calibration function can be@essed hereNote that

Calibration must be performed before the start of each experiment.

Settle Time Resting Position Camera Refractive Index

+ | Move to resting position between batches Q Auto-exposure enabled Cell refractive index: 1,380

ime to wait after movement: 1,0 secs Medium refractive index: 1240
Exposure time: 3,0 ms

Auto-calibration

Y CALIBRATION

Settle Timds the pause between the last movement of the stage and the next capture. It allows cell
culture medium and particle movemenaused by the movingtageto slow down before the image
is captured. If the Settle Time is too short, there may be image disturbances.

TheResting Positiois a neutral position with no cells, where the laser light will be positioned during
capture pauses. This decreases urgssary light exposuré his function is activated by default.

Camera exposartimeis set to auto exposure by default is possible to set the exposure time
manually as maype needed with extremely difficult samples.
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Refractive Indeis used by Apuite to calculate cell thicknegspp Suite uses the difference in
refractive index between the cells and the medium. The default refractive index values can be
adjusted if the cells or medium have a different refractive indéhere is a more detailed deription
of the calculations in the Analydigaturessection in the back of the manual.

Image alibration

HoloMonitorM4 mustbe re-calibrated beforeesachuse
especially when setting up an experimeAuto-
calibrationgives a background image thatised byApp
Suiteto lower background noise and increase image
guality. The calibration procedure takes approximately
one minute.

Start the calibration procedure by clicking Calibration arn
follow the instructions The first instruction is toemove

AUTO CALIBRATION

Please remaove sample from the stage.

CONTINUE

@ Auro-calibration i required to ensure optimal performance of te instrurent
Please remove any sample and click continue.

any sample from stage

Whenthe calibration is finished, the calibration wizard
will display three diagnostic values measuring the image
quality. All valuegindicated by black arrow headshould
be in the green range.

If App Suitefails to perfom an approvedcalibration, a
warning will appearln that case, [paseverify that
HoloMonitorM4 is properly installeéindthen cleanM4

AUTO CALIBRATION %

Calibration finished

A 4

-
] 20

« Exposure time 35ms

— 1 M

20 50

+ Pattern contrast

. [
+ Hologram noise a3 1. 066

Diagnastic values above give an indication of image quality. All values should be

e in the green range. You can now close this window.

(& RECALIBRATE

thoroughly byfollowingthe Cleaning instructionsee
below). After cleaning, click Recalibrate to refresh the
Diagrostics values.

CALIBRATION WARNING

Calibration could not be performed under optimal
conditions. Please check the diagnostic values and
recalibrate if needed.

Cleaning instructian

Go to the top menu, select Hardware and then the current HoloMonitor M4. Activate the Instrument

AUTO CALIBRATION

Calibration finished

F Exposure time

h |
— 30.0 ms
0

— > 0

™ Pattern contrast

™ Hologram noise 100.00

03 14

e Diagnostic values above give an indication of image quality. All values should be
in the green range. You can now close this window.

Cleaning Guide and follow the instructions. You will probably have to repeat the cleasitign@s

() HOLOMONITOR® App Suite | File Database

L

Emulate HoloMonitor® M4

HoloMonitorhd: EMULD

Hardware

Help

Instrument Cleaning Guide...

Laser Calibration Guide...

Holder revision
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depending on how dirty the optics are. Afterwards;rom the Calibration wizardAfter successful
auto-calibration all values (black arrow heads) should be in the green range.

®

Capture

In thispage, imageapture is started and monitored.

Capture

®

Ready for capture.

START CAPTURE

Delay start 1 hours

Start capture

To start the experiment capture, clitke

Start Capture button (see image to the left).

Delaying Start Capture

The start of the experiment can be delayed

by a timer (see image to the right).

During capture, progress information is

displayed (see image below).

During capture

The Live View window will show the

last captured image.

The progress information includes

1 Number of timepoints
completedout of total
1 Number of images captured

If any of the Diagnostic values remain outside the green range after several cleaning
attempts, contact the technical support atipport@phiab.sdor further assistance.

Capture

Ready for capture.

+ Delaystart | 1

Gs START DELAYED CAPTURE

hours -

seconds

minutes

days

Capturing

(® o

2%

out of total @@ @®
. = Bz;\. ala/;\u. 8 B6
T[ Elapsed gme I ft \,‘l\@)Q\.y GQ/ C:"\Dcs cs <
1 §t|mate time le @) U) @\ (@
1 Time to next capture B B b 5 o
I\C:J) 2ert "\:/] C_’)
Results are calculated during the | . S )

experiment and can be viewed while
the experiment is running (See View

Results, below).
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Time points completed: 1/49
Images captured: 80 / 3920
Elapsed time: 02:50

Est. time left: 48 hours

Experiment
progress
information
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Stop capture

The capture can be interrupted by clicking the SBapture
button in the upper left corner. The experiment will then be Kinetic Proliferation AS@* )
interrupted and closedA message appeastating that the
capture is finished

Finished

Experiment capture finished.

The resultsfrom guided assays can be accessed imnietjia
with the Show Results button, or the experiment can be
closed using the-kutton beside the experiment name.

gle this tab and go to the results view.

In-Depth assay results can only be accessed through the Experiments tab.

46



Results for Guided Assays

The analysis of a guided experiment ig@uatic and starts when image capture begins. Hence, the
results are ready for viewingven during capture. Experiment results are mainly presented as graphs
and/or tables, the images can also be accessed. For further analysis, all results can be e¢aported

Excel

Note that even though the results asaito-generated, thg need to verified by the user.

Results list
Clickthe Experimentsab to open a list of all accessible experimewtish their results.A spinninged
cog indicates that thexperiment is ongoing and only preliminary results can be viewed

A summary of the experiment is shownce anexperimentis selected The Experiment Summary
shows data such as vessel type, type of experiment, data, duration, intervals, celldigpdhe
buttons below the Experiment Summary can be used to open, copy, export or delete the
experiments.

New Experiment
in progress

EXPERIMENT SUMMARY
xperiment title Database Time started KA1 Motility L929 etoposide
m Kinetic Motility Assay
Test db 2019-11-04 15:23

Search:

T, 45572 Kinetic Proliferation Assay
N G)
Status: +/ Fully completed
Time started: 2019-03-29 14:46
% test Test db 2019-10-1518:58 Duration: 48 hrs
Capture interval: 7 mins
No. of timepoints: 405
@ New Experiment Test db 2019-10-1516.25 No. of images: 7290
Description: 1929 cells treated with 0, 50 or 100
mikromolar etoposide
The Cell type: 1929
H Vessel map: Sarstedt I
Expe rnme nts Jarrow differentiation Motility demo 4h bone marrow macrophages 2019-03-05 1427
tab Open, Export, Copy 0

&C example 2 DB for AppSuite demo 2019-01-18 11:22

|

@ QC example 3 DB for AppSuite demo 2019-01-18 11:22
OPEN

Delete Experiments

3 Of the experiment along with its
Proliferation L929 DB for AppSuite demo 2019-01-18 1107 0 coer L e i diatabase
o] [ EXPORT. bport the experiment along with its results so
@? - at it can be analyzed on another computer
oLy Dose response DB for AppSuite demo 2019-01-18 1107 teth i ol .
(oot (i) f oeere elete the experiment including all images an«

esults
Analysis —

ViewExperimentesults
To view Experiment results, click the Open button. Several Experiments can be open in parallel.

Copy an experiment

Click Copysee image abovdd make a copy of an experiment, including all settings, definitions and
analyses. This is usetub.,if the experiments need to be analyzed for two different treatment
definitions.
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EXpOI’t an eXperiment € EXPORT TO NEW DATABASE
Click Export (see image above) in order to make a backup *™

to create a copy of the experiment that can be analyzed on <~ Seomremez 2or e
different computer.

When theExport to New Databasgindow opens browse to
the destination Thencreateandthereafterselect a new Check and uncheck tc

. . . define which images
folder that will contain the exported experiment. that will beexported

Click Start to export all database data connected with the

experiment, including all image frames, settings, definitions
and analyses.

Delete an Experiment
Click Delete (seenage above) to delete the entire experiment with restilisagesand analyses

Experiment Overview

When an Experiment igpened, the Experiment Overview page is displaybdre, images can be
accessed, and the Setup can be viewed and edited. Results can be accessed either in the Results list
or by clicking the Results buttons. In tbentre, experiment information is dispjad. To the right,

new results can be created.

Experiment name

“R® App Suite | File Database Hardware Help

Access Images
and Set Up

x (%) Bone Marrow dffferentiation x

Create New
Results

Experiment Overview

appl Experiment Summary Guided Assay Results
Kinetic Motility Assay
an al Motility Proliferation Dose
Capture status: +/ Fully completed 2019-03-05 14:48 2019-11-2709:19 Response
- N Time started: 2019-03-05 14:27 2020-02-06 19:30
Varla — Guided Assay Results Duration Ahrs @
A Jose Respons Capture interval S mins
Live View @I”h o No. jints: 49 N
>~ 2020-02-06 18:30 " Fa B | PN |
No. 3 £ e S N\ . .
The ¢ @ o s e switch
=/ 2019-11-27 09:19 G
b Celltype(s) Primary bone marrow cells
etW Vessel map: Sarstedt Lumox ® Multiwell 96 - with I n-depth AnalySIS
HoloLid™
-
/1zs4ss7|smn|z
LOOOC Results buttons
B () O]0]0)
. o~ Single Cell Cell Morphology
¢l A I Tracking
D
E
F
G
H

Access In

Hardware: HoloMonitor® M4 106 (stage s/n: 54)

Software HOLOMONITOR® App Suite 1.9.10.0 (build D e th
2019-02-18 12:39) p
Size: 3.8GB

analyses
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When the results are displayed, the analyses of the image frames included in that experiment can
also be accessed.

Experiment name Experiment name

L HOLOMONITOR® App Suite |  File  Datobase  Hardw.

i

x @ Proliferation 1929 x

Treatmenswith
corresponding

Applications

Kinetic Proliferation Assay results Treatments
Overview

Name ENABLED COLOR

Cell count per cm® - 01 pM Etoposide |+
Images Cell count ," - * wells
. UM Etoposide
Experiments Setup 10000 ) nCheCk 10 uM Eroposie ¥
60000
y : checkboxes v
c_ Guided Assay Results = 00 uM Etoposide v
Y = .
to hide data o v

2013-05-17 10:06
@ Proliferation
() 5013-06-05 15:51

| Result

Image

Analysis Tab Export data

&
o8
In-depth
Analysis

B3 ovort

Results display

Treatments and Vessel
The experimental setup, with treatmefs)and cell culture vessefinitionsare presented in
Treatments and Vessekspectivelyto the right of theResults.

For the different teatments the graphdata are presented with theolor they have in the diagram.
Uncheck checkboxes to hide data in the diagram.

Export results to Excel files
For further analysis, results can be exported to excel files by using the Export button.

Normalized graphs

Graphdior Kinetic Cell Proliferaiin resultscan bepresentedas either standardleft graph below)r
normalized(right graph below)Thestarting value for all normalized graphs equals theanvalue
for all treatments at time OThis waythe resultscan bedirectly compared to each otheeven if
there are smalldeviations in seedingausede.g, by pipetting errors

49



el eount per e Cell count per em’ - normalized

Image analysis
The basis for all results is taetomaticimage analysis, where cells are identified and countdsio,
the image quality isutomaticallyevaluatedby the software and low quality images are removed
from the results.

In the ImageAnalyss teb, the settings for themage analysis underlaying the resudtn be reviewed
and adjustedBad qualityimages can be removedidom the experimentThe images &ordered in a
hierarchical way that matches the specific experiment setup.

If the graphs look irregular or spiky it is necessary to comparanhé/sedmages with the results to
see if e.g. anomalous image captures or faulty error analysis of the images cause the problem. In that
case, it is possible to exclude images, capture positions or whole wells.

Selected

Capture

&p HOLOMONITOR® App Suite | File  Database Vessel M ap POS |t| ons . d
(1T 1] 3 I |St
1 =
sas
Applications ] Position images o Selected image Enlarge image (7
CrEEy {eheck/uncheck to include/exclud
#  TIME  TREAT
Images 02
v 2 009 10
Experiments Setu
i p v 3 06 10
v 4 o2 10
c Guided Assay Results v 5030 10
—h v 6 037 10
Live View &) Moty
2019-10-18 16:15 L v TooeM L]
Capture Positions v s oSt 10
(checkfuncheck to include/exclude from analysis) v o o P
Pos 1
Pos 2 v 10 105 10
f0s 3 v no12 10
b Well B1 v 12 119 1 0
v 13 126 10
b Well €1
v U133 10
H H b Well D1
lerarcnica vl oo
4 Treatment ® 0,1 7 1 P 1
‘ iImage tree p viell A2 v s 0 @ 1o Frame:1 0w [ e
. b Well B2 4 " 18 201 0 10 Time: 0:02
view 4 Well €2 v ' 19 208 0 o1 o0 P —
Pos 1 v v 0 215 0 o1 0
e 2 v | Show threshold image v/ Show markers
s | Include selected images above
Pos 3 v —
5 o ® Show all images ity O e | yrr—
=0 b Well D2
o@) Show images without warnings only Copy to all images in current  position ~ copy
0 P Treatment @ 1 Show images with warnings only 206 images
In-depth
Analysis
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Image positiong the Vessel Map

All capture positions are displayed in thesselMap. To better see the
positions in the Vesséllap, move theVessel Mapy clickand-drag, and
zoomin or outby clickand-scroll or by using the zoom buttons (see
imageto the righf). Use the Reset zoom button to show the Vessap
in original size.

Reset Zoom >

When apositionis selected, the&orresponding images TN

are displayedn the Selectedmage window. @

: To see the designation of a positiorguer the cursor above a position marker,
Well B2 in this case Well B2, Position 1 (see imigthe left).

Pos. 1

TheCapture Positions list Click wiite

Capture Positions

Selections intte Capture Positions list makes it possible to look at e“jz;:::f;::’g;““E’”‘”” arrow to
or only part of the images included in the experiment. The list is 4 reatmen expand ist
organized as a tree view showing the experimental hierarchy.
Unfilled arrows show that theris an underlying list that is hidden :m i :
and can be expanded by clicking on it. b Wl D2 v

b Treatment @ 1pM Etoposide 4
Selecting an item in the Capture Positions tree view shdlws a b Treatment ® 10 M Etoposide
corresponding images in the Position Imaltisss Ife.g, the 4 Trealment ® 50 yM Etoposide v
experiment name iselected all imagesncluded in the experiment :We‘. - :
will be displayed in the Position Images.lita well is selected, all e cs ,
images captured in that well are shown. Pos 1 :

Pos 2

It is possible to include or exclude images from a position or a well

the results by checking or unchecking ttteeck boxedNote that the Use checkboxes

corresponding changes to the graphs will only be created after to Include or
clicking the Apply changes button. exclude frames
wells, or

treatments
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Position images
(check/uncheck to include/exclude from analysis)

#  TIME | TREATMENT WELL
1 000

POs.
Control

Al 1

0:07 Control

0:14

E N VS B V)

Warning
symbols

0:21

5 0:28

0:35

Use checkboxes
to Include or
Bxclude frames

124

Control Al 1

14 1:31 Control Al 1

15 1:38 Control Al 1

16 1:45 Control Al 1

17 152 Control Al 1

18 1:59 Control Al 1

19 2:.06 Control Al 1

ARSI SR SR SR A A S YA SR A A YA Y

ol Al 1

v Include selected images above

® Show all images

Show images without warnings only

Show images with warnings only

SENS.
0

°o 0

c o o & 0 o o 0 O o o o o o ©o

405 images

Imageswith warnings

The Positiotmages list

Images selected in the Capture positidiss are
displayed in the Position Images list. There,
information relating to each frame is given and it is
possible to include or exclude individual frames in the
results by checking or unchecking the check boxes.
The Image number and time of capturesagiven, as
well as image treatmentvell number and position
number. The image of the currentbglectedposition
will be shown in the 8ected Image Windowmage
display functions are founielow the Image List

9 Checlncludeselectedimages above to includdata
from allselectedimages in thdmagelist in the
results

9 Activae Show all imaget display all images from
all positions in the experiment in the Image List.

1 Activae Show Images without Warnings Omdy
display all images without a warning from all
positions in the experiment.

9 Activae Show Images with Warnings Oty
displays only the images with a warning from all
positions in the experiment

Sometimes the imageguality is insufficientor the imageanalysids inaccurate. The software
automatically tries to detect theskgamesand exclude those imagdéom the results There are two
types of errors: quality and analysis. Images with lowigualueto, e.g, debrisor high level of
noise, are indicated with a red exclamation ic@ in the Position Images list. Images with a faulty

analysisge.g. celldetection errors, are indicated with an orange exclamation

n

Below areexamples of bad images which are typically excluded from an andlis.examples are
presented in the Troubleshooting section of this manual.

Sampleexampleswith A.condensatiorB.ascratch andC. acorner of amair
bubble, all of which cause insufficient image quality.
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Byactivating Show Imagé&/ith Warnings Only, it is possible to look ainly the discardedmages and
determine whether it was a correéitration. If the imagequality or the analysiss indeedbad, no

action is required. If the image is good enough to contribute to the data, even though it has been
discarded check the image box in the Position Images list, and the results will be added to the rest of
the experiment.

If the software has missed removindpad qualityimage, itcanbe Capture Positions

(check/uncheck to include/exclude from analysis)

removedmanuallyfrom the data. By activating Show Images 4 KA1 Motilty 1928 etoposide

Without Warnings Only, images included in the results are 4 Tieatment @ Control

displayed By unchecking the boxes in the Position Images list, da WP'”‘: :
isremoved from the results grapithen the change is applied pos 2

b Well B1 Il
P Treatment @ 50 uM v
v

By unchecking the checkboxes beside the names of wells and b Treatment @ 100 uM
positionsin the Capture Position lisit is possible to remove entire saif images from the results
(see image to the right)

Applychanges 4 Proliferation L929
Checking and unchecking images or posit@ffisct the data
displayed in graphandtables as well as exported datdoapply b el 22 v
the changes and display them in the resgjtaphs click Apply b el c2 [
Changes. To revert the changes, diiscardChangs. If there D::f:;fmmm :
are anyunappliedchanges, a red warning tegayingUnapplied b Trestment @ 10 M Etoposide
changes Exiswill appear beside the Apply and Discard buttons ‘Z::E:”"“M Ftoposide :

b Well B5 v

4 Well C5 v

Pos 1 v

Note that the changes will be applied to the current results, they will not be shown as a

Note that changes made by checking and uncheckir oo 2
® will not be savednd applied to the graphand tables ( o N
unless he Apply Changes button has been clicked. S
® new result.

. . Guided Assay Results
In order to keep the old results in parallel with new results

use the Create New Results button foundhe Experiment | | Proliferstion Motility ' Create
i X 2018-06-05 15:51 2020-11-03 16:31 ) New Result
Overview to create a parallel analyt&ge Reanalyze resultg
section for more information) @
FBE /B
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Viewing theanalyzedmages
To view an image in the Selected Image windiinst selectthe image
in the Positionimagelist. Further images can be displayed by using t
up and down arrow keys on the keyboard,ragving
the slider kelow theSelectedrhagewindow or by uSing  [seecedimse
the start/stop button or the forward or backward
buttons belowthe selectedmage(see image to the
right).

Thresholded
cells masked
in blue

Checking Increase Contrast results in an image
with a brighter background@hich sometimes
allows the user tdetter distinguish the cells.

Red cell
marker

Show
images
slider

Show
images
buttons

Adjust
image
contrast

Standard Increased contrastji R

Adjust cell
detection
sensitivity

Automaticcell detection
The software automatically detects the
cells in all imaged.he detection algorithm takes into account
cell thickness, sizend morphology tdirst separate the cells
from the background, second split adjacent cells it
fine-tune the result.Thealgorithmidentifies cells by setting a
thresholdthat determines what is cell and what is
background. Eacidentified cell is narked with a red db
UncheckingShow Threshold Image and Show Markerthe
Cell Detection Controls window wiilide these parameters.

Adjusting cell detection sensitivity

Usually, the cell detection algorithm identifies cells cotlg
but if not, use the Sensitivity slider to perform a manual
adjustment. To aid the adjustment, cheSkow Threshold
Image and Show Markeis the Cell Detection Controls
window. When a sitable sensitivity is found it is possible to
copy the sensitity valueto all images<aptured atthe current
position, in the current well oin the current experimentThe
examples show an image before (left) and after (right)
threshold adjustment.
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Images
View Images

Thelmages tab contamallimages from theexperiment, ordered in a hierarchical way that matches
the specific experiment setup. Here you can, for example, look atigtagesand playback the
timeseries folindividualcapture positios. The images can also be adjusted in numerous ways,
includingaddition of artifical coloring. Colored still pictures and Videos can be created and exported

in standard formats.

(£ HOLOMONITOR® App Suite

sam -
sss —
EEEE
Applications [
IR
xperiments 271 Setup
c Guided Assay Results
Live View @ ose Response
2019-05-17 10:06
Proliferation
(&) 2018-06-05 1551
&
0@0
In-depth
Analysis

File  Database

Capture Positions

-8

Proliferation 1929
4 Conditions & Doses
4 Condition ® Etoposide

b Control ® Control

b Dose @ 01 pM

b Dose ® 1M

b Dose @ 10 M

b Dose @ 50 M

b Dose @ 100 yM

Control ® Control
W) © position: A1

& Time: 0:00 - 48:00
M ®25images

Mi

@R Proliferation L929 x

87 Adjust
image
display

Play
through the
image stack Adjust

image
coloring

I R ] st 2]

b 200 & 400 6 6:00

&80

0]
o
&
Q
Q
©
a8

Move or zoom the captured image
1 To zoom the celmage, move the mouse cursor to the view area, click and scroll using the

scroll button on the mouse.

1 To move the cell image to a desired location, click, hold and drag the image using the left
mouse button.

Viewing Image positions

All capture positions armarkedin the vessel maplo better see the
positions in the Vessel mamove thewindow by clickand-drag, and
zoomin or out by clickand-scroll or by using the zoom buttons (see
imageto the righf). Use the Reset zoohutton to show the Vessel map
in original sizeind positionor doubleclick left mouse buttonMoving
the vessel map will not affect the actual position of the motorized stag

Select a position to view the corresponding images in the Image wind

R

Well B2
Pos. 1

a'e

Zoom
buttons

Resd
Zoom

To see the designation of a positiorgver the cursor above a position marke
in this case WeB2, Position 1 (see imagthe left).
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The Capture Positions list

The Capture Positions list makes it possible to look at all, or on

part of the images included in the experiment. The list is
organized as a tree view showing the experimental higgar
Selecting an item in the Capture Positions tree view shdws a
corresponding images in the Position Images dig}, if a well is
selected, all images captured in that well are sholithe
experiment name iselected all images included in the
experiment will be displayed in the Position Images lisa

treatment is selected all images included in that treatment will b
indicates which images are

displayed etcThe filled eye ico ®
currently displayed. To see a time lapse showing one pasitio
ensure thatonly one position is selected.

Images can be displayed boving theslider below theselectedmage or by
using the start/stop button or the forwasbr backward buttons belowthe

selectedimage(see image to the right)

Exportimages or a movie

Capture Positions
4 & proliferation 1929
b
4 Treatments
b Treatment @ 0.1 pM Etoposide
P Treatment @ 1 pM Etoposide
P Treatment @ 10 pM Etoposide
4 Treatment @ 50 pM Etoposide
P Well A5
4 \Well B5
Pos 1
Pas 2
Pas 3

Pas 4

M

Select the position from which a time lapse movie will be created from either the Capture Positions

list or by clicking the desired positigmthe vessel pattern

Adjust the images byopming, movingor flippingthem and add colors, stabar, clock etc. The

adjustments will automatically be applied to all images.

Export a mvie

Click the Create a Movie buttc = to open the Movie Export
window (see image to the right). Select image presentation
format and frame rate in the finished movie, and then click
Export.

Selecting 2D Images uses the current image and color lowirsh
in 2D with no overlays or effects. Selecting 2D Plain Images u
a 2D image with greyscale coloring adapted to each image.

Click Advanced functions to adjust movie file type, encoding
method and Quality level.

Frames: 405
Frames per second: 8
Length: 50,6 s

(® ADVANCED

MOVIE EXPORT X

Quality based VBR: The quality and siizéne exported

File type: @ mp4

wmy

Encoding method: @ Quality-based VBR

Quality level; Sm—

Unconstrained VBR

75%

movie file depends on a usset target quality level for the movie,

Unconstrained VBR: The quality and size of the exported movie file depends on a target

bitrate (amount of data per second) set by the user.
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Export images

Click the Exparimages button to open the Image Export
window (see image to the right). Select image presentation
format and image file format for the exported images, and thg
click Export.

Selecting 2D Images uses the current image and color but
shown in 2D with nowerlays or effects. Selecting 2D Plain
Images uses a 2D image with greyscale coloring adapted to
each image. Jpg, png, bmp and gif files are available.

IMAGE EXPORT X

Frames: 405

Image File Format: JPEG

Adjusting image presentation

To the right of the 3D image view window there are several
functions that adjust the presentation of the captured image
(see image tahe right). Blue functions are active while gray
functions are inactive. All adjustments will be present in
exported movies and imagés ¢ KSy a! a aSSy
is selected.

View in 30Odisplays the image in 3Do flip and move a
holographic 3D imag click, hold and drag the image
using the right mouse button on the image.

Show color baadds a scale that correlates the image
coloring with cell thickness (see images below).

e

¥
L]

=
| |

o> ..:

» B -

DOOLLOKY

Show XY scathsplays a horizontal

S
0 25 50 75 100um

scale bar representative tifie
distance in X and (Geeimageto the
right).

&

@ Bunojoy

View in 3D

Show color bar

Show XY scale
Enable lighting
Enable shiny surface
Show background grid
Show experiment time
Show image histogram
Line measure tool
Zoom in

Zoom out

Reset image view

Save view as image fil

Show color controls

1A 2Y

Enablelightingapplies an artificial light source to the image which may sometimes render an

improved imag€See image below)

57



Enableshiny surfacesshows the rendered surface with a reflective visu#&. Shiny surface is
only active whertighting isactive.

Standard image Enabled Lighting Enabled Lighting
and Shiny surface

Show background graidds a grid in the background.

Show experiment timadds a clock to the image, showing
the experiment duration at image capture. (See image
the right).

® 30:00 hrs

Show image histograshows a histogram overlay of the
pixel values in the imagé&or a phase image this equals
histogram of the optical thicknessluas(A) and for
other image channels such as camera it shows a
histogram of the pixel intensity valuéB).

Line measure tods a simple tool for interactively
measuring distances and cells. Once the tool is
activated, the measurement is started by left ' measure
clicking and releasing anywhere in the image. Th
measurement is finished by leftickingand
releasingat a new point in the imge.

It is possible to move and flip the image while the
measuring function is activated.

The data can be saved as an image with the Sav
View button . e

When the line measure tool is clicked again, the
measuring function is deactivated.

Zoom inand Zoom ouwill increase or decrease imagew.
Reset image viewill return the image view to defaultiew and center position.

Save view as image f8aves the image in the 3D window exactly as it is shown as bmp, gif, jpg
or png files.
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Show colorantrolsopens the Coloring windowwhich is usedo adjust the color balance of
the window and tocolor the image relatively to the thickness of the cells.

A set of colors that are saved together is called a Coloféet.default colorset for any image
is Black & White. There are a number of8e¢ colorsets to choose from and it is easy to
create new, personal colorsets. Once a colorset has been seletctgtl dutomatically be
applied to all captured images in that experiment.

Available
Colorsets

a Coloring | O 4 @ Coloring I X

E] Bubble gum

D] Bubble gum - Copy

&0

VG
‘®

Colorset Color pins
dropdown

list

Fillltllit it LR LS

O @

Change color

Delete color C
Copy M

BB D

BubBle gum -
Copy

1 Switch to a preexisting colorset by using the Colorsets dropdown($istleft image
above)

i Clickand-drag to move the color pins to a suitable position in the color set.

1 Create new color sets by right clicking in the Coloring window and then click Add
Color(Sedeft imageabove.

1 Change or delete colors by right clicking the color pin arecs€hange or Delete
(see right image above)

Use the buttons below the Coloring window to

B Save a nevolorset

(3 Go back to the last saved settings

B Save the coloring preset to a new name
Rename the coloring preset

M Delete the coloring preset
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Setup

EditingExperimen&tup,
TreatmentsConditionsand doses
Allresultsare grouped and
presentedaccording tahe
treatments or conditions and
doses thatwere defined when the
experiment was set up. However,
if needed, the definitions can be
altered afterwardsy clicking
Setup.

Edit Basic info,
Treatments

and ®@nditions

and Doses

Click Satp to
adjust definitions

Basic Info

To add or edit experiment details, click Basic Info
and then Edit to open the Edit window. Enter the
changes andrien Save.

00

Treatments
To add or edit Treatments, click Treatmsahd
then Edit to open the Edit window.

The different treatments assigned to each vl
e.g.,motility and proliferation experiments can be
modified. Select the treatment that needs be
changedrom the listand use the buttons below the
Treatments list t(Renameor Delete the treatments.

If e.g.,a doseresponse experiment is converted to a
motility experiment, treatments can be added to thg
setup.

0 0
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