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INTRODUCTION HOLOMONIT@RMV4

HoloMonitoi®M4 is a live cell imaging tirdapse 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:

Cell coun

Cell culture qualityassessment
Cell proliferation

Cell motility

Cell migration

Cell morphology
Woundhealing

Cell division/mitosis
Toxicologjdose-response

eeegegeeeee

€

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.All images are holographic
reconstructions, based on the hologram captured by the HoloMonitbe technology is described
more in depth inthe Technologysectionof 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. HoloMonitht4 is equipged with a motorized XY&age.

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

Thefirst partof this manual includes information on instrument safety and handling.
Thesecond parincludes guides on how to use the different parts of Auite software.
Thethird partis atroubleshootingguide.

Thefourth partis appendixes

Appications are described itetail in separatgrotocols All protocols can be found on
https://phiab.com/resources/manualgrotocols/.
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INSTRUMENT SAFETY

HoloMonitor M4is CElabeled.The CHabel 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)

andreferring 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 must bervesl 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. Symboleaategorized 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 after deliyethe 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 wear (wepartg in particular) or improper
use.

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

Apart fromthe procedures specified in this manual, no maintenance or repair of
HoloMonitor M4 may be performed by users. Repairs may only be performed by
authorized personnel.

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 freerfrdefects in materials and workmanship
60a5SFSOGascy a F2fttz2pay

Twelve (12) months 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,géythe Defect free of

charge by either repairing or replacing the defective Product 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 yourd@luct, Manufacturer may use new or-penditioned parts or
products.

Limited Warranty

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

misuse or not using your Product in accordance with the user guidesifig wour Product with, or
connecting it to, any product, accessory, software, 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, vieasor other malware, or by unauthorized access to services,

I 0O02dzyias O2YLJziSNJ a2aidSya 2N ySlig2Nl AT 2NJ 000
control.




COMPUTER REQUIREMENTS

HoloMonitorM4 is controlled by the proprietaridoloMonitor App Suitesoftware (App Suite)
running on an external computefApp Suiteneeds to be installed prior tase ofHoloMonitor M4.
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 drive for bac
and transfer

Display: Full HD (1920x1080) or higher

Other: 2 USB ports




INCUBATOR REQUIREMENTS

The HoloMonitoM4 is designed to work in an incubator with 95% humidity and 5%aC8rC but
will work from 10-40°C and at ambient humidity @in any combination of the ambient gases (O
O,, N etc).

The incubator needs to have sufficient space forltmoMonitor M4 motorizedstageto move
during the experiments.

When sterilizing the incubatorwith heat or chemicals other than ethanol
HoloMonitor M4 and all cables need to be removed from the inculoat

Operating temperature 1040° C
Operating humidity Max 95 %
Space required inincubator  40x27x1m (wxdxh)

10



SOFTWARE

Software installation

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

Software activation
The activation step usually requires internet access but may be performed without internet access by
using another, internetonnected computer.

A request for activation will appear automaticathe first time someone uses the software.

One software license is valid for two computers.

Activating license online

After installation go to Helpin the Top menu ({0 HOLOMONITOR® App Suite | File Database  Hordhwor H.F;
and selectVlanage licenseThen enter the
LicenséDandActivation Passwordhichhave
been govided.Once App Suite is activated, the purchased applications become available.

‘I Manage license...
-e. H
a8 Applications )

Activating license offline
When Internet is not available on the computer it iE7AUNREele 55NN =0l
still possible to activate, refresh and return a _ o
B Itwas not possible to connect to the licensing server.

Ilcense USIng anOther Commr Wlth Internet -X- The license request has to be processed using another

access computer, which has Internet access. Save a request file, run it
on the other computer and then download and bring back the
response file to this computer.

The entry to all actions is the same as when

Internet is availablei,e.,through buttons on the
license dialog. Thiglanual Processing dialds) © | orenmeseons e
shown to the user when the action is attempted.

o SAVE REQUEST FILE...

Now the user must save a file, trsfer it to another
computer viae.g.,a USHlrive, run it there and bring back a response file.

w Start by clicking ofave request fileThis — 5= @ o
brings up a standard file browser dialog, | ¢ o e ST
prompting the user to save a file called LICENSE PORTAL
request.html et e

w Saverequest.hinlonto a USRIrive. The

Response

file is active for 30 minutes only.

w Transfer the USBrive to a computer with
Internet access.

w Clicking omequest.htmiwill open a
browser and contact the usgrart of the
license server. The request will be

1144/ 5 708 THUTKA ZPx6r ERLANTUZIRICHEA,
291t GhvHPRC
Ircghe
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processed and then is possible to download a response as a file by clickingnload A
new filecalledResponse.xms created

w Save theResponse.xnfile to the USRIrive and take it back to the first computer where the
Manual Processing dialog waits for it.

w ClickOpen response filand browse to theresponse.xnfile on the USRIirive and the
Manual Processing dialdogcomes ready anéroceecbutton is activated.

w ClickProceedand the response is processed just as if Internet had been available.

License Status
The current license status can always be accessed viddhetabin the top menu bar.

Here it is possible tcefresh re-activateor 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. @ rctiatea

HOLOGRAPHIC IMAGING].

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

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

ReActivatemakes it possible to switch to
anotherlLicense |Pe.g.switching from a time

limited to a standard license, without O ma | |G v | (@ Emies
re|nsta”|ng the SOftWare Connected to license server

Return Licensis used to deactivate the
software on the current computer. Each license can be active on two computers. A trial license can
only be activated once om@ computer. For issues with returns, please contagiport@phiab.se

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

Windows Update mayestartthe computer, thus disrupting any ongoing experiments.
Therefore,it isrecommend scheduling updates to a time witbe computeris not

used or disabling internet connectiam enablingAirplane modébefore an experiment
so thatno updates are downloaded and installed when the experiment is running.

Computer Screen arfsleep modeettings

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

12


mailto:support@phiab.se

HARDWARE INSTALLATION

The HoloMonitoM4 should be delivered and assembled by traipeasonnel They will ensure that
the instrumentis correctlyassembledand 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.

Power
cable lock
ring

2. Connect the USBable to thecomputer.

3. Connect thecomputerpower cable to the
wall outlet.

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 instument.

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 befor
tightening the lock ringThecontact hagidges in a pattern
that will fit slots in the connector. When properly aligned,
the lock ring wilbe guidednto place whenightened.

8. Remove the blackapcoveringthe laser fiber
connection point Save the protective cap for future use.

Laser
fiber cap

13



9. Carefully remove the protective cap from the Optical fiber 8ave the
protective cap for future se.

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

Guiding
notch

11.Connect the Laser unit power supply to the
Laser unit and a wadlutlet.

Objective

cap
12. Close the incubator and wait at least 3

hours for the instrument to acclimatize to the
incubator heat and humidity.

13. When theHoloMonitorM4 isinside the
incubator andhas beeracclimatized, the
objectiveprotectivewhite cap can be
removed.Save the protective cap for future use.

14.Runthe Auto-calibrationprocedure.

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

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

TN
AN
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The laser needs approximately 30 seconds to warm up before the laser light is visible.

The optical fiber must be handled gently. Do nfarcefully stretch or bend the fiber.
Do not touch the fiber tip

must be maximum 24 (Do not place the laser unit in direct sun light.

The HoloMonitor laser unit is a Class 2M laser. A Class 2M laser is safe because of the
aversion response, if viewelly a naked eye. However, to avoid any unnecessary

discomfort when handling the disconnected optical fiber, make sure that the laser

0SFY SYSNHAY3 FNRY GKS FTAOSNI R2S& y2i NI RA

& To ensureoptimal laser function, the surrouding temperature for the laser unit

15



AUTCCALIBRATION

HoloMonitor® M4
With motorized stage

S/N EMUL1CC
Emulation HW 1 .

° Online

Vessel Holders g ser AUTO CALIBRATION td
Revision: 2
\

CONTINUE

\mem remove saimple|fiomithe stege

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

PerformAuto-calibration before eachuse especially when setting up an

experiment Auto-calibrationgives a background image that is useddpp Suitgo
lower background noise and increase image quality. The calibration procedure
takes approximately one minuté Calibrationbutton can also be found in theve
View tabunder Settings

StartApp Suiteand wait for the HoloMonitor M4 to initialize.

2. When HoloMonitorM4 is ready, click th€alibrationbutton below the
instrument information.

3. Follow the instructions and ensure that there is no sample on the stage

4. Clickcontinug and the calibration is performed automatically.

AUTO CALIBRATION x

Calibration finished

« Exposure time

+ Pattern contrast 0 50

P Y
03 14

« Hol noise

@ Disanostc valucs above give an indication of image qualiy. Al vakies should be

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

' ReCAUBRATE

Whenthe calibration is finished, the calibration wizard will display three diagnostic values measuring

the image quality. All valuégtdicated by black arrow headsfould be in the green range.

If App Suitefails to perform a
successfutalibration, a
Calibraton warningdialog boxwill
appear.After verifying that
HoloMonitorM4 is properly
installed and cleaned, click
Recalibrate

For moreinformationregarding
auto-calibrationtroubleshooting
see Troubleshooting chapter.

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

AUTO CALIBRATION

Calibration finished

16
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M Exposure time . = 300m
——

™ pattern contrast & - 0

™ Hologram noise 100.00

03 14

@ Diagrostic values above give an inlcation of image quaity. Allvakes should be
in the green range. You can now close this window




HOLODRY

¢tKS 1 2ft25NEu OFyAaidSNI Aa RSaiA W& RandifrreflorB SLI G KS
internal condensation while operating inside a eeilturingincubator.Foroptimal HoloMonitor M4
performance, ando qualify forwarrantyservicewhen neededHd 2 5 NB » s@eed/fdiba (i S NJ
replacedat leastonce a month.

To mounta HoloDry canister, the HoloMonitor M4 microscope needs to be equipped with a
protruding spoutNewsystems are@daptedfor HoloDry, but older microscopes need a simple
upgrade, where thapout replaesthe previous filter plug.

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

17
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CLEANING INSTRUCTIONS

Cleaning opticaurfaces
Go to thetitle bar, selectHardwaremenu, current HoloMonitorM4 and activate thelnstrument
Cleaning GuideFollow the instructionsn the Instrument Cleaning Guidgindow.

Qp HOLOMONITOR® App Suite File Database Hardware Help

L4 Emulate HoloMonitor@ w4

HoloMonitorhd4: EMULO Instrument Cleaning Guide...

Laser Canmauwn aulie...

Holder revision

AUTO CALIBRATION

Youmight have torepeatthe cleaningseveratimes Caibration finshed

depending on how dirty the optics arAfterwards, e-run J Exposure tme S = 35ms
the Auto-calibration After successful autealibration all e — —

values(black arrow headsghould bein the green range. L b y e

03 14

@ Dingnostic values above give an inication of image qualty. Al vaues should be
in the green range. You can now dlose this window.

' RECALBRATE Close

If any of the Diagnostic values remain outside the green range after several cleaning attempts,
contact the technical support aupport@phiab.ser your local distributofor further assistance.

Cleaningnstrument exterior
All outside surfaces of the base unit and the motorized
stage can beviped down with 70% ethanal =

Avoid having any liquid entering the
interior of the instrument.

On a regulabasis, wipelown the cables connecting the instrumeuging70% ethanol to minimize
any microbial buileup.
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VESSEL HOLES

HoloMonitorM4 is equippedwith a set ofblue cell culturevessel holdersalledrevision 2 There is a
standard @ 35 mm Petri distolder, amicroscope slidéolder,and astandardmultiwell plate
holder. In App Suite, there are vessel maps to match the holders.

There is a olderblack version of holdersdvision ) with amicroscope slide
holder, astandard multiwell platédolder and a petri dish holder. In order to
use the older holders, the
Revision numbemust be

resetin the software, HoloMonitor® M4
th . th Vessel Ma WI" With motorized stage
otherwise € SS p S/N EMUL1CC
not be accurate. Emulation HW
Q Online

0 Auto-calibration
needed

¥ CALIBRATION

Vessel Holders g ser
Revision: 2
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Loadingandattachingthe vesseholder
Before use, wip¢he vesseholder with70% ethanobnd put it in the LABench,with the two
mountingslotsfacing towards the user.

1. Place theculture vesselsn to theholder. Place theressels showmboveand ensure that
they are correctly fitted on to thénolder. For multiwellplates,slide them sideways along the
trackson to thevessel holdewwith the bevel/saccording to the table belowlhere is a spring
that holds the vessel in place.

Vessel Bevel orientation
Sarstedt TC-@vell plate Top left
Sarstedt lumox@4-multiwell plate  Top left
Sarstedt lumox® 9Bwultiwell plate  Top left

A 0 A Platé 24 3Vell Black Top left
Eppendorf CCCadvanced® FH1 Bottom right
well

Multiwell plates are not symmetrical, and if the plates are placed the wrong way
the Vessel Mapwill not be accurate.

2. Replace the standard lids with the approprigt®/oLidt, following theHoloLidprotocol
(https://phiab.com/resources/manualtgrotocols/). There are several types bibloLids
suitable for different cell culture vessels

3. Placethe vesseholder on the HoloMonitoM4 stage clickslot 1 in place, and thereafter

slot 2.
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LONGTERM 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 HoloMonitoM4 shoull not be taken out of and placed back into the incubatepeatedly,as
temperature fluctuations can cause disturbances. Once the HoloMakiidias removed for long
term storage preferably,leave at room temperature at least two days.

All cords and théaser fiber can be kept inside the incubator if it is inconvenient to remove them.
When detaching the laser fiber, use the protective &athe laser fibetip.

Turn off the laser unit before disconnecting tHaserfiber from HoloMonitor M4.

To extend laser univorking hours, it is recommended to disconnect it from AC
power when HoloMonitor M4 is not in use.

If the cables are left inside the incubator for a longer period, remember to thige
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, niaeled,eukaryoticcells

1 Adherent cells 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 Countedlscount chamber
which can be ordered fromww.thermofisher.com

Cell mlture vessels
For the bestmaging quality, use

9 ibidi® plastic ware (channel slideshemotaxis slide85 mm culture dishesr 24-well plates
with wound healing inserts

1 Sarstedt éwell plates with HoloLit!

Sarstedf.umox® 24 or 96 well plates with ldbid™

1 Glassbottom Petri dishes are highly recommended

=

Recommended gsses Vendor cat. number Growth area, cm2/well
Sarstedt T@lish 35 83.3900 8.00
Sarstedt TC-@vell plate 83.3920.005 8.80
Sarstedt lumox® 2dultiwell plate 94.6000.014 1.90
Sarstedt lumox® 96wltiwell plate 94.6000.024 0.34
A 0 A Rish 35 mm, high 81156 3.50
A 0 A Pplate 243Well Black 80241 1.90
ibidi® chemotaxis slides 80326 0.27
A0 A Rlide > 80106 2.50
Eppendorf CCCadvanced® Figiwvell 0038110010 9.40

Keep the cell culture vessels clean and unscratched

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

cell culture vessel clean with ethanol will probably not help much as traces of dirt andfitssueill
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 surfaces. Cell culture plastic is
very easily scratched.

@ Smudgesnd scatches will affect image quality.
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Nonrecommended vessels may caygeblems such as

' HoloLid does not fit

Volume recommended for HoloLid is not correct
fVessel pattern does not fit

1 Image quality maype affected
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HOLOLIDS

HoloLidE™have beerspecificallydesigned to eliminate image disturbances caused by surface
vibrations and condensation inside the cell culture vesseloLidsMare available iseveraldifferent
formats. They are made of pelgethylmethacrylate (PMMAacrylic das9, a nontoxic material
often used in medical surgery implants, denturets. For more information see
https://phiab.com/resources/manualprotocols/.

HoloLids have an optically neutraindow which dips into the cell culture medium. This eliminates
image disturbances caused by vibrating medium sudacdy the transientondensation which
often occur inside cell culture vessdisr the lids to fulfill their function, an appropriate amnot of
cell culturemedium needs to be added to each well.

As all vessel brands are slightly different, there are no standard Holtristlsad they are fitted b
specificorands andwvell sizes.

| 2f 2[ Final volume Growth area
Vesse$ PHI cat. # mL/well cm2/well
Sarstedt T@ish 35 (cat# 83.3900) 71110 3.00 8.00
Sarstedt TC-@vell plate (cat# 83.3920.005) 71120 3.00 8.80
Sarstedt lumox® 2ehultiwell plate (cat# 94.6000.014) 71130 1.90 1.90
Sarstedt lumox® 9Bwltiwell plate (cat#94.6000.024) 71140 0.18 0.34
A 0 A RIi&ht35 mm, high (ca# 81156) 71111 2.50 3.50
A 0 A Platé 24 3Vell Black (cat.80241) 71131 1.70 154
Eppendorf éwell plate (cat. # 0038110010) 71150 3.00 9.40

35mm Petri dish 6-well plate 24-well plate 96-well plate

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 HoloMonitdvi4. It enables theuser 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 Suitesoftware.

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 simultaneouslyl o further analyze the cell mphology, eitheithe built-in analysis
functions can be used, or data can be exportedkésfiles for furtherwork in Excel or similar
sdftware. Cell movement and morphology can be tracked over timeugh a timelapse sequence

for both individual cells and cell populatioriBhe 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 comprisapplicationghat perform assays such asllCounting
Cell Quality ContrpKinetic ProliferationKinetic Motility, Kinetic Dose Responggell Morphology
Wound HealingandSingle Cell TrackingEach assay has a specific softwagplicationas well as a
protocol. This manual will describe theftseare functions common for all assays, while asspgcific
details are éund in each protocol.

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

@ App Suite works withall general Windows commands, such as ctrl A and-stuiftlick.

25


http://www.phiab.come/
mailto:support@phiab.se

Overview

{0 HOLOMONITOR® App Sute

PpIiic ons
\pplications 5
UIDED END-POINT ASSAYS GUIDED KINETIC ASSAYS IN-DEPTH ASSAYS IMAGING ]
g
Experiments Cell Quality Kinetic /f@
Control (i) Proliferation Assay e CellMorpholooy @ CenerdlCaptive HoloMonitor® M4
v Motorized stage
Ei S/N EMULO
Live View y Emulation HW
Cell Counter Kinetic Motility Wound Healing
(=) Assay Assay @ online
s Auto-calibrati
Kinetic Dose Single Cell (i ] ":EZ::' e
Response Ass: Tracking v
CauBRATION
Vessel Holders gy ser
Revision: 2
Q
20
o8
in-depth
i Scanning for hardware ¥y

1. Inthe top menubar, the Database Handlethe Instrument Cleaning Guig¢éhe Laser
Calibration Guidand theHoloMonitorM4 Emulatorcan be accesse@heDatabase Handler
allows for copying, editing, transferring, and deleting datas HoloMonitor Emulatdis a
virtual HoloMonitorM4. When activated it allows access to all live functions of the App Suite
software.

2. Intheleft-side panelthe user can navigate between the main components of the software:
Applications ExperimentsLive ViewandIn-Depth AnalysisApplicationgab is shown by
default. Applicationscontains the Application library.

3. Inthe center paneldetails and functions regarding the selected App Suite component are
displayed. Byefault,the Applicationlibrary is displayedClickan Application namdo access
to a short description, as well as a button to start the as€aly applications unlockeualy
the license key are activ&éheprocedure for each assay is described in the corresponding
protocol. The protocols can be foundatps://phiab.com/resources/manuatgrotocols/.

0 Experimeis contains a list of all accessilgeeviousexperiments with their analyses.
Theexperimentscan be reanalyzed at any time.

o Live Vievallows the user to study cell samples without setting up an experiment.

o In-depth analysiaccesses software for detadlstudies of individual cells and for the
woundhealing assay analysis.

4. The rightside panepresents connected instrumentsalibration status and vessel holder
specification.Two instruments can be connected simultaneously.
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Workflowfor guided applications

Allapplications have a similar workflow that guides the ubeough setup toimage acquisitionThe
CGuided assayprovide results immediately during the experiment while the resfdtshe In-Depth
applicationscan be extractedfter analysesThe exact procedure 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

Choose Application B omeme) OpEN Results

= g B oy
Define experiment @ Check for analysis
errors

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

Put vessel(s) on vessel

2
holder and place HoloLid™ Create new results &

Check image quality

O

Put vessel holder with

Start capture
cells on HoloMonitor® P

O®OCOD
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Applications

TheApplicationdslbrary is open by default when the software starts trontains the tools for
setting up and capturing experimenBefore starting an applicatioma,HoloMonitor M4 must be
connected.

£ HOLOMONITOR® App Suite | File Database Hardware  Help

HH 22 Applications

GUIDED END-POINT ASSAYS GUIDED KINETIC ASSAYS IN-DEPTH ASSAYS MAGING
Experiments Cell Quality Kinetic
Control (ic) Proliferation Assay callkphelogy () Cenelalcaptie HoloMonitor® M4
v Motorized stage
E’L S/NEMULD

Live View S - 5 Emulation HW.
Cell Counter Kinetic Motility Wound Healing
e Assay Assay N
@ Online
Kinetic Dose Single Cell o .:::;—::Iibraﬁun
Response Assay Tracking

¥ causnamion

Vessel Holders gy ser
Revision: 2

Kinetic Motility Assay

Description |a Output

The HoloMoritor® Motility Assay is designed to explore the motility of a population of cells over time. Motility can be  Kinetic data given as values per condition

Q assessed in terms of speed, in this case the mean speed of all cells in  population over time. In addition, the accumulated
0@ mean distance at each time point is automatically determined by the software.
o
pth

SETUP ASSAY FROM...

* Mean cell speed [um/h]

mulated mean cell distance [m]

Scanning for hardware

Assays in short

Cell Quality Control

TheCell Quality Contr@ssay can be used to ensure that the cell count and/or confluéarce
adherent cellss appropriatee.g.at the start of along term timelapseexperiment.It can also be

used as a tool to detect undesired changethimcell culture as compared to previous experiment(s).
The outputis cell countcell confluence, mean cell area, mean gelume,and mean cell diameter

Cellcounter

TheCell Counter assds designed to automatically count suspension cells using agridiCountess
counting chamber. Cell count is provided as number of cells per volume.enitie same principle

as with hemocytometer cell counting. A volarmonverter tool will automatically provide the stock
suspension volume needed for seeding the cells in upcoming experiments or the next passage. The
output is cell count, mean cell area and mean cell volume.

Kinetic Proliferation Assay

TheKinetic Proliferatiorassayis designed foa continuousautomated proliferation analysis of
adherent cells. At each timepoint individual cells are automatically identified and counted by the
software.The output is cell count and cell confluence over time

Kinetic Motility Assay

TheKinetic Motility assais designed to explore the motility aflherentcell populationover time. At
each timepointindividual cells are automaticaligentified, and their position is compared to the
previous timepointThe aitput is the mean cell speed of the population and the accumulated mean
distance.

28



Kinetic Dose Response Assay

TheKinetic Dose Response asisaidesigned for automated analysis of drug responses in adherent
cells. The cells are automatically identifieddlaounted by the software. Results are presented as an
interactive doseresponse curve where results can be displayed for any selected time point. The
output iscell count, cell confluencandmean cell volume

Cell Morphologyssay

UsingCell Morpholay, a wide range ofeaturesfor individualadherentcells as well as cell
populationscan beanalyzed Scatterplotssisualize correlations between control and treated cells
andmake it possible talistinguish between cell population§he output consists of more than 30
different cellfeatures The results are also accessible in excel spread sheets

Wound Healing Assay

UsingWound Healing assaell migration and/or cell proliferationan be studieaver timeusing
adherent cellsKinetic data forgap closureandcell front velocity argrovidedsemiautomatically.
Output data include gap width, cell covered area and cell free area over time.

Single Cellracking

UsingSingle Cell Trackinimdividually selecte@ddherent cells can bmonitored andanalyzed focell
motility, migration,and morphologyThe cells can be tracked over time even throughout mitosis. The
results can be used to distinguish between random cell movement and cell migration, and to follow
morphological changes ovante. The output consists of movement diagrams, cell speed and
direction of movementcell family treesnd diagrams showingcell featuresover time with more

than 30 different celfeatures

General Capture

TheGeneral Capturapplicationcan 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 output variables igrid in the AnalysiBeaturessection in the
back of this manual.
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Setting up an experiment
Selectingan application gives access to a short descriptibtine application as well as the output
parametersanda buttonto Setup assagr Setup AssafFrom

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

Setup assay
Click theSetup Asaybutton to begin experiment set up

Setup Assafom
Clickhe{ S dzLJ | a hutten toSetiup & new experiment based on a previous experimrnis
possible toset up an assalyom previous experiments of the same type (see image below).

All settingsfrom the selected experiment will beppliedby default for the newexperimentalsetup
includingthe capturing positions

Tocreate newcapturing positiongor the new experimen, checkGenerate New Capture Positians

Proliferation 1329 2019-01-18 11:07

Dose response 2079-01-18 11:07

Generate new capture positions
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Experiment Progress
OnceSetup Assahas been initiatedthe progress of experiment setup and capture can be followed
to the lefton the Applications pagawheresetupsteps 1, 2 and areindicated 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.

\pHDlOMONITGR@ App Suite | File Database Hardware Help

=== HH &3 Kinetic Proliferation Assay x
Applications
Basic Setup
General information Treatment setup
@ Experiment Name Vessel treatments
R KINETIC Kinetic Proliferation Assay
PROLIFERATION 12 3 4 5 6 7 & 5 10 1112
ASSAY Descriptioy Yololelelolelelelelelolo]
=N Experiment !888888888888
4 ) 5
Il 006« j 666000606060
E 9@ E 2 € e
Setup progress r 000000000000
Jolololelelololololololo]
Jojololololelelelolelolo]

Currently
used M4

Na treatments defined
No capture positions

Cell Type(s)

Vessel

Add treatment

Treatment name:

&h HoloLid™

No wells selected

Available
free space

Instrument:

HoloMonitor® M4 EMULO

Q
@? & \udioimagens
o ] a¢;
L,

REMOVE ALL

Switching Database

In the lower left cornerthe available free storage spaoe the computerand the name of the
currently used database agiven Here it ipossibleto switch to another databaser create a new
database The data base used for an experiment can be chamgeld the experiment is set upand
the data can be moved afterwardsut not while the experimentis running

€ SELECT DATABASE X

& Test Novo .
= (C:\Users\Kersti\Desktop\databaser\Test Novo

Click theChange Databadautton to switch
database. The currently used databass shown in
the Select Databasdialog boxUse thedrop-down
list to select aother database and then sédtas
default (see images belowy.the database is not
found in thedrop-down list, click tle Openbutton,
and browse to find another databas€hereis also
the optionto create a newdatabase

S, CREATENEW B@ OPEN

m Cancel

When running an experiment, data needs to be stored on the computer running App
Suite. Storing data onto an external hard driserver or cloudtorageduring an
experiment may cause all data to be lost due to erratic USB connectiomsak

internet connection
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Basic Setup

Here,describe the experimenselectwhichvesseto use andsetwhichtreatmentisthat are added to
each well. Other comments regarding the experiment can be entered asiWweihformationwill be
saved with the experimerdndis searchable

ae : Kinetic Motility Assay x

KINETIC MOTILITY
ASSAY

Basic Setup
General information

Experiment Name

Kinetic Motility Assay

Description

Cell Type(s)

Enter cell
types

Vessel

Instrument;

HoloMonitor® M4 EMULO

Q
o@i & et catavase

— ) 170 GB free

Analysis CHANGE DATABASE

Sarstedt Lumox® Multiwell 96 - with HoloLid™

Ex

Treatments list

Sele

Enter
periment
name

®
©®
©®
@~
oy

010
©®
OO
OISIOISIOlS)
HOPOOOOCOOOO®

O0OOO®-

Add treatment

Treatment name:

No wells selected

ct

vessel
type

REMOVE ALL

General experimeribformation
Experiment Name and Desciapti

Enteran experiment name in thexperiment Namtextbox and add details on the experiment in the

Descriptionrand Cell Type(dext boxes(both optional).

Vessel

Select the appropriate cell culturessel magn the Vessedrop-down list. 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 1Tmm x 3

IBIDI p-Slide 1 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 HololLid™
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
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Treatmens orConditionsSetup

Here,whichtreatmentsor conditionsthat have leenadded to which wd¢ |

is defined. ©O0O
©0 "(“.\'ff* )

Wellsthat are selected together constitute a treatmeait a condition and n\ (“’T”i\/i 9

their results will be pooled and presented together. The treatmemis "‘=>-f<‘r>~(3-fi.\°=<\f-<m/‘i<
OO\

conditionscan be redefined after the experiment (sedit Treatments
Conditionsand Dosein the Resulissection), thus allowing for a different
presentation of results

Troatments

Add treatments
1. To define the first treatment, start byelecting welldn the vessel M —

map. Wels can be selected by left clicking ordrawinga o

rectangle using the mouse cursor.
2. The selected wells will be dark blue
3. Enter aireatment namein the text box and then clickddto save
the selection with the treatment name. The wells will then turn
light blue

B ®
COCO

50

) I
NIRRT

=

B e

/ﬂ\
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2
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i
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1 9000
N N
=/ N\ -
=
4
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To define another treatment, select the next set of weljpe the i
treatment name and click Add. Repeat until all wells that are included in —
the experiment have been lake. o

Y
[

All wells may also be added as a single treatment.

s
E

This page is slightly different for different applications. ( )
H

Assigned
well

Treatment setup

Vessel treatments

Selected
well

Unassigned
well

Add treatment

Treatment name: O

uuuuuuu

|2 um Etoposide

2 um Etoposide

SetDoseresponse conditions

ForDoseresponse experimeniacontrol must be set before other experiment conditions can be
added.Clickingsetup New Contrawill openManage Contro(see image belowgelect the
well/wells that comprise a control, enter the control name and click done.
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Anexperiment can have morénan one control, e.qg. if therare two different cell lines.
UseSetup New Contrdb add more controls. Note that the controls must have unique
names, otherwise it will not be possible to save them.

Conditions setup

Controls and conditions list

HOUOMOMITOR® App Suta - Manzge Control

BT controls and conditid
(@  serupnew conTRoL
act a Contre
O e ndition

hanage Conlrol

b 5
— - — §
Vessel conditions —_

QQQ

Select one of the controls and then cliektup New

Conditions setup
Conditiondn order to add the associated @ Agmmmdmdi.i,,n,
conditions.Note that theconditionsmust have
unique names, otherwise it will not be possible to
save them
ClickDoneto add the changes and clogiee Marsge Condten
window.
Treatment setup -

[ @ w0

Vessel treatments

=

[a]

w

@0060-
@000
0000
©000-
f @006
0

T
4 Wells - Comman treatments: T3
Treatments list Add treatment
Control Treatment name:
n T3
T2

No wells selected

Rename or remove treatments
— ToRenameor RemoveTreatments select the items to be
changed and use the buttons next to the treatments list.

REMOVE ALL
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Proceed to Capture

When the treatmentor conditionssetup is done, click theroceed to Capturbutton in the upper
right corner. This button will be inactive until treatmemntt conditionsinformation has been added to
at least one set of wells.

Capture setup

In this window, the frequency of capture and duration of the experiment are set. The capture
positions can be validated to ensure good capture qudfity.each application there ardefault
settings,whichcan be adjusted as needed

{0 HOLOMONITOR® App Suite  File  Database  Hardware ¥

Applications Capture Setup
@&

ment. KINETIC Duration: =+ 48 hous v Interval 60 minutes v
PROLIFERATION

ASSAY

Capture duration and
interval

4 BACK TO BASIC SETUP PROCEED TO CAPTURE P

= Capture Positions

Live View o 7

‘ (021) 1517 Suonisog 0

Setup
progress Positions

list

3 treatments (24 wells)

120 capture positions

@ Duration: 48 hrs
Interval: 60 mins

49 bateh
C REGENERATE PATTERN  with -}
7.6 GB storage required

Vessel

(dentical pattern Holographic Phase

| Position Inspection No positions inspected I f
Sto rage rument Inspect capture positions Page qualty. He R0t ek Maogs m ag €eo
joMonitor® M4 EMULO
requirement 4 oo current
est database
— 170 G free RUNFULLVAUDATION | Visits all positions pos|t|0n

CHANGE DATABASE

Set capture duration and interval
Changehe duration of the experiment and théterval 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
clicking thed+€ and &€, or by entering numbers in the
text boxbelow the vessel map. Then cliekgenerate
Patternto generate a newandom capture pattern which is unique for each well.

(C REGENERATE PATTERN with 20 | positions per well

Identical pattern

To generaten identical capture pattern in each weatheckldentical Patterrbefore clicking
Regenerate Pattern
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Moving the tage to the capture positions
in the Capture Positionwindow, the capture positions are
markedwith little greyboxesin the vesseiap.

Thegreen circleshows the current objective position. When
clicking one of the positions, the motorized stage will move to
that position.

Thecurrentfield of viewis shown in thelive Viewwindow.

Moving the stage to any position

Move the sample by clickiranydesired positionin a blue field
in the vesseinap. The stagawill move the sample to the
selected position (see image the right,green marker
corresponds to objectv® abé¢ O2 NNB & LR)Yy Ra

Scamand zoom the Vessel map

To better see thé/essel mayit can be moved by cliegknd-drag, and it can be zoomed in or out by

clickand-scroll.

Using the buttons to the right of theessel map is another way rmam in and out as well a®
reset to original sizéseebuttonsto the right) The vessel map can albe reset by double

clicking theleft mouse button.

36



Positions List (120) X

WELL PREVIEW X Y FOCUS

Al N/A -1737 0 0272 1450

Al MN/A -0,929 -0714 -1,450

Al N/A -0,697 1,742 -1450

Al N/A 0,945 -0,686 -1450

Al N/A -0105 -1,669 -1.450

A2 N/A 1,359 -2224 -1450

AZ N/A 0011 1707  -1.450

A2 N/A 1481 1219 -1450

A2 N/A 0289 -0.715 -1.450

A2 N/A 0771 2323 -1.450

B1 N/A -0.207 1,383 -1.450

B1 N/A 0581 0701 -1.450

B1 N/A 1,504  -1.538 -1450

B1 N/A =117 1,274 1,450

B1 N/A -0691  -0443  -1450

Tl DELETE  i= SELECTALL  |.§ UNSELECT ALL
VISIT POSITION Go to the selected position
APPLY CURRENT FOCUS Set the current focus to
all selected positions
— Create a capture position
at the current location
REGENERATE POSITION IMove the selected pesition to a new
random location in the same well
REPOSITION Replace the selected Posltion with

the current stage position

COPY TO ALL WELLS Copy the selected position to all wells

Edit capture positions

Positiors list —
Each capture positiothat is marked in thé/essel )
mapis alsdlisted in thePositions listClickthe
Positionlist button in the upper right corner of the
page (sedutton to the right) to access the lisfThe
list showsX and Y coordinateandfocus settings for
each position.

It is possible to set positions manually, and to edit
existing positions.

Set capture positions manually

To set capture positions manually

9 Openthe Positions list

9 Move the sample by clicking the
desired position in a blue field in the
vessel map. The stagell move the
sample to the selected position (see
AYF3S (2 GKS NARIKGE INBSY YI NJ SN
corresponds to new position).

1 Inspect the image quality the Live Viewwindow.

9 Qick theAdd Current Locatiobutton atthe bottom of the

Positions listo set the current position.

Tovisit, repositionor deletea capture positionseled the corresponding position in theositions List

and use theappropriatebuttons.

Deletewill delete all selected positions.

Select Alwill select all positions in the list.

Unselect Alwill unselect allselectedpositions.

Visit Positiormovesthe motorized stage tohe selectedposition, and the image will be
displayed in the Live View window.

Apply Current Focuwill 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 included in

the capture.

Regeneratdositionwill automatically replace the selected position withaadomnew position.

Repositiorwill replacethe selected capture position with the curresiiage position

Copy to All Wellwill copy selected positions to all wells.
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The Live View Window
TheLive Viewwindow shows the field of view of the current sample positidihe cell image can be
shown in three different channels

|

2 Y . il

Holographic Phase Holographic Amplitude
| LEe :

Camera

i)

Holographid®haseshows the reconstructetolographidmage based on the phase information.
This is thedefault image channel for the HoloMoniti4 system.

Holographic Amplitudshows the reconstructed image based on the amplitude information.

Camerashows the interferenc@attern, i.e. thehologram, captured by the HoloMonitor camera.
The hologram is the basis for reconstructing the holographit amplitudeimages.

Paus livémaging
Use the blue buttoo to pause the showingof live images.

@ Play/pause function does not turn on and off laser illumination

Panand zoom
To better see thémage move itwith a mouseby clickand-drag, and zoom in or out by click Q

and-scroll.Use the buttons to the right of theive Vievwindow as another way taoam in L}
and out as well at reset to originaimagesize(see image to the right'he image can be alsg<>
reset by doubleclicking left mouse button. @

Theseactions will onlypanand zoomthe image. The sample and the motorized stage
will not be moved.
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Validating Capture Positions

To ensure that the experimemtirns out well, the capture positionshouldbe validatedoy the
Position Inspectiotool. The tool is found in the/alidation tab The walidation is performed by
automatically capturing and evaluating image#she positions selected for the experiment.

@ Thisfunction is not available for EAéloint Assays.

< Validation I> Position Inspection 10 positions inspected

B ) . No image quality warnings
Inspect capture positions before capture to ensure good image quality.

[ RUN QUICK VALIDATION ] Visits a few selected positions

Quality
warnings

RUN FULL VALIDATION Visits all positions

Run Quick Validation or Run Full Validation
The Position Inspection tool hago options Run Quick Validatioor Run Full Validatian

TheQuick Validatiorinvestigates 10 positions, selected randomly amalhgapture positions, while
Full Validatiorinvestigates aléapture positions.

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

Viewing validated positions

Whena position has been validated paeview image has beeraptured ThePreviewawill
appear in thePositions listDisplaythe Positions lisby clicking thdlist button in the upper
right corner(see list button to theight).

Hoveringthe cursor on top of a preview icon in thsitions liswill display thepreviewimage
temporarily (see image below)

-
o
@
=
[*]
=]
w
[
w
9

paY
N
=)

=

Display the live image in tHeve Viewwindow by double clicking an image icon or highlightir
an image positiomnd then click the/isit Positio button.
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@ Positions List (120) X

WELL PREVIEW X Y FOCUs
1 N/A 1918 1359  -1450
c1 N/A 0466  -2058 -1450
1 N/A -1012 0 1875 -1.450
c2 N/A 0408 0039 -1.450

N/A
N/A
N/A
N/A
2
N/A
N/A
=)
N/A
N/A

Preview
image icon

Bad image
warning

§S SELECTALL i UNSELECT A

VISIT POSITION Go to the selected position

Set the current focus to
all selected positions

APPLY CURRENT FOCUS

on

Move the selected position to a new

REGENERATE POSITION
random location in the same well

COPY TO ALL WELLS Copy the selected position to all wells

Editingcapture positionsvith warnings

If the software has determined that the image qualiyinsufficient, a warning sign appears beside
the icon Selecthe position in thePositions Listo delete the position or reposition it using the
buttons below thePositions List

Deletewill delete all selected positions.
Select Alwill select all positions in the list.
Unselect Alwill unselect allselectedpositions.

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

Apply Current Focuwill apply the currat focus setting to all selected image positions.

Add Current Locatiowill add the current position to the positions list, and it will be included in
the capture.

Regenerate positiowill replace theselected positiorwith a random new position in the sz
well.

Repositiorwill replace theselected positiowith the current stage position.

Copy to All Wellwill copy selected positions to all wells.
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Motorized stage controls
The motorized stage will move automaticafiyljowing the capture pattern that was set during
Capture setupSometimes manual positioning or focusing is necessary to achieve a higher precision.

Click theControktab to find the motorized stage controls.

Sage movemendin XYdirectionscan becontrolled, and both hardware and software focus can be
adjusted.

Thecurrent field of viewwill be displayedn the Live Vievwindow.

XY-position Focus
< Controls A
: < 0> ~ ©
v o Step Length: ¥ 10 pm
X¥position i I
arrows

Focus v Automatic Coordinates

Target Actual

X: 18,274 mm X: 18,274 mm
¥:62,428 mm  Y: 62,428 mm
Z: 2,395 mm Z: 2,385 mm

X¥position
target

Stage movement
The stage can beepositionedin three different Capture Positions
ways:

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

1 Enterthe target coordinates in the Target N :2
coordinatestext boxes :

1 For smaller stage movements, use the XY
position arrows in 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.

The green circle indicates the currentpogftio 2 ¥ G KS 2062S00AGS:E FyR GKS
position.

Thestep length applies to all directions of stage movement: X, Y and Z. Too big
steps can crash the objective into the sample

@ Moving the stagé60 pmin X or Y direction will movée stage by one field of view.
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Move the stage to one of thexistingcapture positions by clicking the position marker in ¥essel
map.

To better see thé&/essel mapthe window can be moved by cligkd-drag, and it can be zoomed in
or out by clickand-scroll. The window can also be zoomed in and out as well as resetgmalisize
with the buttons found to the right of th&essel map or doublelicking left mouse button.

Focusing in Theory

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

Thepre-set focussettings were calibrated when the HoloMonith¥4 was installed but sometimes

focus needs to be adjusted by the userg. if the cell culture vessel hasa@ating that makes
autofocusing difficultHoloMonitor M4 has both a coarse mechanical and a fine software focus. They
need to cooperate for the image to be in focus.

The softwarecan only find focugvhen the cell culture vessel istiie approximatelycorrect distance
from the objective Usethe 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. Thé&ware Focumdicator
shows howwell the softwarecan focus an imagat the current
mechanical focusetting

Software Focus +' Automatic

Focal distance (um): 1351

Focusing in practicesemi automatic focusing
By default Automatic focuds activated.

For good focus, the grey marker in tBeftware Focuindicatorbar
shouldbe positionedwithin the green area, preferably in treenterof
the green area. If the grey marker iotfar to either theleft or the
right, move the motorized stage in order $hift the marker to the
center.

Software Focus ' Automatic

Focal distance (um): 1351

The black box in theocusbar represents the motorized stag#love theblack box up Focus
or downto movethe motorized stage upr down. Click the two arrow®r controled
stage movements up or dowithe arrows move witkhe step lengthentered in the
Sep lengthtext box.

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

42



Clickinghe button will replace the current focus with thare-set
focus settings

< DEFAULT FOCUS

® stop

Clicking the button will immediately stop stage movement.

Manual focusing
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.

1 Uncheck in the panel
9 Firstadjust thesoftware focus settingdJse the mose cursor tanove the grey markein the
indicatoruntil it iscentered inthe green area
1 Thereafter adjust the mechanical foclg moving the stagasing the bar. As the
computer updates the image with small intervals, it is recommended to await the results of
one change before making further focus changes. Keep adjustirggabeuntil the cells are
in focus.

Images in and out of focus
The images below show alographic phase image that is in focus (left), slightly out of focus (center)
and totally out of focus (right).
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Settings

In the Settingstab, the stage movemersettling timeandresting positiorcan be handled, as well as
the Exposure timeof the cameraTheCalibration functiorcan be accessed hemdote thatAuto-
calibrationmust be performed before the start of each experiment.

Settle Time Resting Position Camera Refractive Index Auto-calibration

' ' S . ... ... .07, ¥ Moveto resting pasition between batches QAL“OEXDGSWEEHHWEG Cell refractive index: 1380 M CALIBRATION

Time to wait after movement: 1,0 secs Medium refractive index: 1.340

Exposure time: 3,0 ms

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 moving stage slow down before the image
is captured. If thesettle Timds too short, there may be image distantces.

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

Camera exposertimeisset to auto exposurey default It is possible to set the exposure time
manually as maype needed with extremely difficult samples.

Refractive Indeis used by App Suite to calculate deditures App Suite uses the difference in
refractive index between the cells and theedium. The default refractive index values can be
adjusted if the cells or medium have a different refractive indéiere is a more detailed description
of the calculations in théinalysis-eaturessection in the back of the manual.

Auto-Calibration

Auto-calibrationgives a background image that is usedApp Suiteo lower background noise and
increase image qualitythere is a more detailed description in tlmage calibration sectioim the
HoloMonitor Installation chapter.
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Capture
In thispage,Image capturds started and monitored.

Start capture
To start the experiment capture, clithe Start Capturdoutton.

Delaying Start Capture
The start of the experiment can be delayed byneer.

During capture
ThelLive Viewwindow will show
the last captured image.

The progress information includes

T

=A =4 =4 =4

Number oftimepoints
completedout of total
Number ofimages
capturedout of total
Elapsed time

Estimated time left

Time to next capture
Progress bashowing
current experiment status

Capture

®

Ready for capture.

START CAPTURE

Delay start 1 hours v

Capture

Gf START DELAYED CAPTURE

Ready for capture.

seconds
minutes

days

C

Capturing

@ soornfl) @ s v yerssiovesapcsto e ot rneapermen

Progress

I
Capturing time point 1 - Image 35/120 1%

Live View
Window

Experiment
progress
information

Time points completed: 0/
Images captured: 34/ 5880
Elapsed time: 00:42

Est. time left: 48 hours

ForGuidedAssaygresults are calculated during the experiment and can be viewed while the
experiment is runnig (See Results for Guided Assays, next section).

Forln DepthAssaysno automatic results arpresented. The user needs to extract results as needed

(see InDepthanalysis section).
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Paus Capture

The capture can be paused by clicking
the Paus Capturbutton. The same
number of images that are skipped @ storcarmune @) st
during the paus can beased to prolong
the experiment once it is restarted.

Capturing

~/ Append skipped captures to the end of the experiment

St capture

The capture can be interrupted by clicking thespCapturebutton in the upper left cornerThe
dialog box will appear to confirm the cancellatidine experiment will then be interrupted and
closed.

Finished experiments

Whgn the experiment hgs flqlshednaessage appears % Kinetic proliferation AS@"D
stating that the capture is finished

Finished
Resultsfrom guided assays can be accessed immediately

Wlth the S hOW R esu |tbutt0 n. Experiment capture finished.

SHOW RESULTS

Close the=xperimentcaptureby using thex-button beside
the experiment name.

gle this tab and go to the results view.

For the results fronin-Depth assay; the Show Resultbutton will transfer toExperiments overview
page, or resultgan be accessed through theperimentdab.
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Results for Guided Assays

The analysis of a guided experiment is automatic and starts when image capture begins. Hence, the
results are ready foviewingeven during capture. Experiment results are mainly presented as graphs

and/or tables,and allimages can be accesse¥ter capture is finishedll results can be exported to
Excefor further analysis

Eventhough the results arauto generatedthey need tobe verified by the user.

Results list
Clickthe Experimentdab to open a list of all accessible experimenish their results. Aspinning red
cogindicates thatan experiment is ongoing andill only displaypreliminary results

A summary of the experiment is shownce anexperimentis selected TheExperiment Summary
showsinformationsuch as vessel type, type of experiment, duratiatervals, cell typesetc. The
buttons below theExperiment Summargan be used topen, copy, exportor deletethe
experiments.

New Experiment
in progress

{0 HOLOMONITOR

Search: Result types

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

o
Experiments \‘\::(.léj Kinetic Proliferation Assay

Status: +/ Fully completed

Time started: 2019-03-29 14:46
0 test Test db 2019-10-15 18:58 Duration: 48 hrs

Capture interval: 7 mins.

No. of timepoints: 405
@% New Experiment Test db 2019-10-15 16:35 No. of images: 7290
Description: 1929 cells treated with 0, 50 or 100
mikromolar etoposide
The Celltype: 1929
1 Vessel map: Sarsted
EX pe rnme nts larrow differentiation Motility demo 4h bone marrow macrophages 2019-03-05 1427
tab Open, Export, Copy 0

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

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

3 P the experiment along with its
Proliferation L929 DB for AppSite demo 2019-01-18 1107 B o Lt e database
° @ ooorr, | Jport the experiment along with ts resuts so
o@ h at it can be analyzed on another computer
.28 Dose response DB for AppSite demo 2019-01-18 1107 i :
e () { oeere elete the experiment including all images and
n-depth

ksults
Analysis —_

OpenExperimentesults
To viewExperimeniresults,doubleclick theExperiment titleor click theOpenbutton. Several
Experiments can be open in parallel.

Copy an experiment

ClickCopy(see image aboved make a copy of an experiment, including all settingsatments or
controls andconditionsand analyses. This is usedud).,if the experiments need to be analyzed for
two different treatment definitions.

a7
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EXpOI’t an experiment & EXPORT TO NEW DATABASE
ClickExport(see image above) in order toeatea backup or
a copy of the experiment that can be analyzed on a differer <« Seoermwemewsz 2o
computer.

1. When theExport to New Databaawindow opens
Browseto find the destination ih‘f*_Ck a“:_ “h“_ChECK tc
. . . . efine wnich images
2. Right click the destination toreate, ngmeand. that will be exported
thereafter select a new folder that will contain the
exported experiment.
3. ClickStartto export all database data connected wit
the experiment, including all image frames, settings al—
treatments or conditionsand analyses.
Y )=

S

Delete an Experiment
ClickDelete(see image above) to delete the entire experiment with resitsgesand analyses

@ This is a destructive action. There is no way to recover deleted data.
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Experiment Overview

When anExperimenis opened, thezxperiment Overviepage is displayedhere, images can be
accessed, and theetupcan be viewed and edited. Results can be accessed either iRetheis list
or by clickinghe Results buttonsin thecenter, experiment information is displayed. To the right,
new results can be created.

Experiment name

“R® App Suite | File Database Hardware  Help

Access Image:
and Set Up

) x () Bone Marrow dMfferentiation x

Create New
Results

Experiment Overview

Experiment Summary Guided Assay Results

Kinetic Motility Assay - - i
Maotility Proliferation Dose i Crea
Capture status + Fully completed 2019-03-05 14:48 2019-11-27 09:19 Response H

3 Time startedt 2019-03-05 14:27 2020-02-06 18:30
Guided Assay Results
- uration: s @
1N
apture interval:
o of t

Jose Response 5 mins.
sE@ VLN |

el Iy
<=/ 2020-02-06 12:30 ints: 49
784

= Proliferation
& Description: «Mot set>
@ 2018-11-27 0819 v
Cell typets: Primary bone marrow cells

In-depth Analysis

Vessel map: Sarstedt Lumox® Multiwell 96 - with
HoloLid™

)
i 2 3 4 5 6 7 & 9§ 10 1 12
A
DI . ) ()
OOOOC

Single Cell Cell Morphology
Tracking

Results buttons

Access In
Depth
analyses

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

Software: HOLOMONITOR S App Suite 1.9.10.0 (build
2019-02-18 12:39)

size: 38GB

WhenGuided Assay Resudse opened, graphsmal tables are displayed, showing the mearnhef
output variables. All different applications have different outputs. Details pertaining to each specific
application are found in protocol$itps://phiab.com/resources/manualprotocols)).

For further analysis, the results can be exported to Excel or similar softiMagee is a list of all
presented variables in thénalysis Featuresectionin the back of this manual

The Experiment namds shown in the corresponding tab header. The tabs make it easy to switch
between different open experiments.

When the results are displayed, the analyses of all frames can be accessed.
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Experiment name

Experiment name

\pHOl()M(J!*IIIDIh!‘ App Suite | File Database  Hardws

&

x @3 Proliferation 1929 x

1 i i
=22 Treatmenswith
SR Kinetic Proliferation Assay results Treatments H
Overview Name ENABLED COLOR CorreSpondlng
Cell count per cm® - % v
sl S wells
Experiments Setup #0000 U nCheCk 0 UM Btopside v
_ checkboxes v
c_ Guided Assay Results 00 uM Etoposide o
S .
to hide data o

Dose Response
20100

?\ Praliferation
() 015-06-05 15:51

| Result

Live View
1006

P
TR RT BRI GRS AR

Confluence [%]

Image
Analysis Tab Export data
& 1
0
0@0 \\\\‘@‘»\‘\“‘o\‘é‘.\\‘e\‘&‘u\‘&‘e\‘s\‘c\‘\\\‘e\‘\\\‘c\‘o\‘c\“@k@o\‘@\
In-depth S7 A7 BT 0T BT ST AR AST BT AR AV AN ADTAB AR AL AN AT AT (BT QT b 40 R B oo
Analysis Time [hh:mm]

Results display

Treatments and Vessel

The experimental setup, with treatmefs)and cell culture vesselefinitionsare presented in
TreatmentsandVesseglrespectivelyto the right of theResults.

For the different teatments the graphdata are presented with the color they havetlire vessel
map. Uncheck checkboxes to hide data in graphs

Export results to Excel files
Export the datao excelfor further analysidy using the=xportbutton.

Normalized graphs

Graphdor Cell Proliferatiorresultscan bepresentedas eitherstandard(left graph below)pr
normalized(right graph below)Thestarting value for all normalizegtaphs equals theneanvalue
for all treatments at time OThis waythe results can be directly compared to each otheren if
there aresmall deviations in seeding.g.,causedoy pipetting errors
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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 anecluded
from the results.

In the ImageAnalysstab, the settings for thamage analysisan be reviewed and adjusteBad
gualityimages catbe excludedrom the experimentThe images arerdered in a hierarchical way
that matches the specific experiment setup.

If the graphs look irregular or spiky it is necessargxaminethe analysedmages to see &.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

{0 HOLOMONITOR® App Suite | File  Database Vessel Map Positions ind
(T} - I |St
11 =
11
Applications Y Position images Selected image
GvamE (check/uncheck to include/exclud
& NS.
Images 1 o
v 2 o0 a1 0
Experiments Setul
? B N v 3 o6 @“ 10
~ °) v 4 02 @ 10
c Guided Assay Results I & \ v 5 030 “ 10
a - .\ v 5 037 @ 10
Live View e Motility
2019-10-18 16:15 L v T o @ 10
Capture Positions v s 051 1 0
(check/uncheck to include/exclude from anaiysis) v o om @ 1
Pos 1
pes 2 v 10 105 @ 10
Pos 3 v "o @ 10
b Well B1 v 12 e 4 1 0
v 312 @ 10
b Well C1
v PRE S @ 1 0
1 1 b Well D1
lerarchica vl @ 10
4 Treatment @ 0,1 v 16 147 c 1 o I
|mage tr‘ee b Well A2 v 17154 0l 1 0 Frame: 1 A RIS
N b Well B2 v v ' 2m w o 1 o Time: 0:02
view 4 Well €2 v v 19 208 o 10
Pos 1 v v 0 215 o 10
~ | Show threshold image |+ Show markers
Pos 2 | Include selected images above
Pos 3 v ilivity: 0 e—
= ® Show allimages Sensitivity: 0 mmrmm————————  reerrseeersererseees
e b Well D2 N _
@5 Show images without warnings only Copy te all images in current  position - coPy
O b Treatment @ 1 Show images with warnings only 206 images
In-depth
Analysis
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Image positions the Vessel Map

All capture positions are displayed in thiesselViap. To better see the
positionsplacement move theVessel Majby clickand-drag, and zoom
in or out by clickand-scroll or by using the zoom buttons (see image
the right). To show theVessel Majin original sizedouble-clickit or use

the Reset zoonbutton.

When apositionis selected, theorresponding images

are displayedn the Selectedmagewindow.

(om >

To see theositiondesignation, bver the cursor above a position markin

\
Reset Zoom >

e

—

WE"“B; this case Well B2, Position 1 (see imagthe left).

Pos. 1

The Capture Positions list

TheCapture Positionkist is organized as a tree viegshowing the
experimental hierarchyClicking an empty arrow expands the

underlyinghiddenlist.

Selecting an item in the&apture Positiontree view shows la
corresponding images in tHeosition Imagelist. Ife.g, the

Experiment namds selected all images included in the experiment
will be displayed in th&osition Imagelist. If a well is selected, all
images captured in that well are shown.

Check or uncheck the checkboxesncludeor excludeindividual
images or all image$rom a position or a well in the results

When images are excluded or included, the
@ corresponding changes to the graphs will only be

implementedafter clicking theApply changebutton.

52

Click wiite
arrow to
expand ilst

Capture Positions
(check/uncheck to include/excll

4 Proliferation L929

P Well B2

P Well C2

b Well D2

LSRESEESEEN

P Treatment @ 1pM Etoposide

b Treatment @ 10 pM Etoposide

<

4 Treatment @ 50 uM Etoposide

b well BS

<

4 Well C5
Pos 1
Pos 2

LSEESEENRENEES

Use checkboxes
to Include or

exclude frames
wells, or

treatments



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

# TIME TREATMENT WELL  POS. SENS. -
2 0:07 Control 0 0
3 0:14 .
v 4 o Warning
s symbols
L 6 0
L 0
v 0
v Use checkboxes 0
v to Include or 0
v Exclude frames 0
v 1 0
v 13 1:24 Control A1 1 0
v 14 1:31 Control A1 1 0
v 15 1:38 Control A1 1 0
v 16 1:45 Control A1 1 0
v 17 152 Control Al 1 0
v 18 1:59 Control A1 1 0
v 19 2:06 Control A1 1 0
v (] Al 1 0 -
v Include selected images above
® Show all images
Show images without warnings only
Show images with warnings only 405 images

Imageswith warnings

The Positiotmages list

Imagesfor the positionsselected in theCapture
positionslist are displayed in theosition Imagelist.
There, information relating to each frame is given and
it is possible tonclucde or excludeindividual frames in

the results by checking or unchecking the check boxes.
Thelmage numbertime of capture image treatment

well numberandposition numberare given.

The image of the currentlyelectedposition will be
shown in theSeleted Image Window

Image display functions are foutelow thelmage
List

fCheckincludeselectedmages abovto include
data in the result$rom allselectedimages in
the Imagelist.

T Activae Show all imageto display all images
from selected positions/wells/treatments

T Activaie Show Images without Warnings Otdy
display all images without a warning from
selected positions/wells/treatments

T Activae Show Images with Warnings Otdy
displays only the images with a warning from
selected positions/wells/treatments

Sometimes the imageguality is insufficientor the imageanalysids inaccurate. The software
automatically tries to detect theskamesand excludghem from the results There are two types of
errors: qualityandanalysis Images withow quality, dueto, e.g, debrisor high level of noise, are
indicated with ared exclamation icon@ in the Position Imagelist. Images with daulty analysis
e.g. celdetection errors, are indicated with amwange exclamation icc

Below are examples of bad images which are typically excluded from an andiygisexamplesre
presented in thelroubleshooting sectioaf this manual.
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Sampleexamplesof imageswith A.condensationB.ascratch andC. acorner of
an airbubble, all of which cause insufficient image quality.

ActivateShow Imagewith Warnings Only to look atonly the discardedmages and determine
whether it was a corrediltration. If the imageguality or the analysiss indeedbad, no action is
required. If the image is good enough to contribute to the data, even though it hasdieearded
check the image box in theosition Imagelist. Thedata willthen be added to theesults

If the software has missed removindpad quaity image, itcanbe removedmnanuallyfrom the
result ActivateShow Images Without Warnings Otoydisplay all images without warnings that are
selectedin the Capture Pasionslist. By unchecking the boxes in thesition Imagelist, data is

removed fom the results graplwvhen the change is applied

By unchecking the checkboxes beside the names of wells and
positionsin the Capture Positiollist, it is possible to remove
entire sesof images from the resulisee image to the right)

Capture Positions

4 KA1 Motility L929 etoposide

4 Treatment @ Control

(check/uncheck to include/exclude from analysis) >

4 Well A1

Pos 1 v

Pos 2 v

b Well B1 []

P Treatment @ 50 uM v
b Treatment @ 100 uM v

Apply changes

Checking and unchecking images or posit@ffsct the data
displayed in graphandtables as well as exported dataut only
if they are appliedToapplythe changes and display them in the
resultsgraphs click Apply ChangesTodiscardthe unapplied
changes, clickiscard Change#f there are anyinapplied
changes, a red warning tegayingUnapplied changes Exwill
appear beside thé\pplyChangeandDiscardChangeduttons.

4 Proliferation L929

Treatment 0.1 yM Etoposide

b well A2
b well B2
b well C2

b well D2

P Treatment @ 1M Etoposide

b Treatment @ 10 uM Etoposide

4 Treatment @ 50 uM Etoposide

P Well A5
P Well BS
4 Well C5

Pos 1

Pos 2

Dne 2

APPLY CHANGES

DISCARD CHANGES

Unapplied changes exist

be savedand applied to the graphaend tablesunless

@ Changesnade by checking and unchecking will not
the Apply Changebutton has been clicked.
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@ Changesvill be applied to the curremtesults;they will not be shown as a new result.

. . Guided Assay Results
In order to keep the oldesults in parallel with new results,
use theCreate New Resulbutton found in theExperiment | | Proliferation Motility
. 2018-06-05 15:51 2020-11-03 16:31 New Result
Overviewto create a parallel analysiseeReanalyze results
section for more information) @
/6T ZHT

Viewing theanalyzedmages
To view an image in theelected Imagwindow, selectthe  [seeced mage
image in thePosition Imagdist. Further images can be
displayed by using the up and down arrow keys on the
keyboard by moving theslider below theSelected Image
window or by using theslay/pausebutton or theforwards
or backward buttons belowthe selectedimage(see
image to the right)

Show
images
buttons

Show
image
slider

Checkingncrease Contragesults in an imagwith a
brighter backgroundvhich sometimes allows the user to
better distinguish the cells.

Adjust
image
contrast

Sitivity: 0

Copy to all images in current  position

Increased contrast

Adjust cell
detection
sensitivity
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Automaticcell detection
The software automatically detects the cells in all images.

1 The detection algorithntakes into considerationell
thickness, size and morphologyfiost separate the
cells from the background, second split adjacent cells
andthird fine-tune the result. in blue

1 Thealgorithmidentifies cells by setting a threshdiaat
determines what is cell and what is backgroumdis is
shown as a blue are&achidentified cell isthen
marked with a red db UndeckingShow Threshold
Imageand Show Markersin the Cell Detection Controls
window willhidethese parameters.

Red cell
marker

Adjusting cell detection sensitivity

Thresholded
cells masked

Usually, the cell detection algorithm identifies cells —

correctly, but if not, use the&ensitivity slideto perform |a
a manual adjustment. To aid the adjustmectteck Fame ! a (>
Show Threshold Imagamd Show Markersn the Cell

Detection Controlsvindow. When a suitable sensitivity
is found it is possible to copy the sensitivity vaioell
images in current

CELL DETECTION CONTROLS

+ | Show threshold image v Show markers
Sensitivity: 0 e—— . IIIIIIIIIIIIIIIIIIII

Copy to all images in current | position v | copy

Increase
contrast

i Selectian or
Positionor
Wellor
Treatmentor
Experiment

=A =4 =4 =4

Theexamples show aimage beforeléft) and after fight) threshold adjustment.
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Images
View Images

Thelmagedgab contairs allimages from the experiment, 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,
including addition of artifical coloring. Colored still pictures wiggos can be created and exported

in standard formats.

ion I
£ .
;
B e
Experiment: = abio |
4

c Guided Assay Results

Proliferation
Live View @
2019-12-05 1642

Vessel
map

Adjust
image
display

4 Treatments

DOPPIFQEG%I®

4 Treatment @ Control
4 \Well A1
Pos1
Pos 2

Playthrough
the image
stack

Pos3
Pos 4

Pos§

Adjust
image
coloring

Pos6.
Pos7
Pos8
Pos9
Pos 10

@ owod  &f anpadsind

a1t

Q0 Treatment @ Control . . e & :
o@o B 9 position: A17 Ml (> ' :
In-depth @ Time: 0:00 - 48:00 ' :
Analysis M) B aoimages ———— ot 620 630 G400 G50 G0 G700 O8N0 G0 G0N G0 O

q »

Move or zoom the captured image
1 To zoom the cell image, move the mouse cursathe 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.

1 To change viewing angle/perspective, click, hold and drag the imagethsinight mouse
button.

Viewing Image positions

All capture positions armarkedin the \Vessel mapTo better see the Zoom
positions in the/essel mapmove thewindow by clickand-drag, and buttons
zoomin or out by clickand-scroll or by using the zoom buttons (see

imageto the righf). Use thereset zoonbutton to show theVVessel map
in original sizeand positionor doubleclick left mouse buttonMoving Reset
the vessel mapwill not affect the actual position of the motorized stage Zoom

Select a position to view the corresponding images in the Image wind ala
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. Hover the cursor above a position marke see the designation ghat
el position,in this case Well B2, Position 1 (semgeto the left).

The Capture Positions list

TheCapture Positionlist makes it possible tdisplayall, or [capture positions
only part of the images included in the experiment. The li§ 4 & proiiteration L929
is organized as a tree view showing the experimental b

hierarchy. 4 Treatments

. . . . i P Treatment @ 0.1 M Etoposide
Selecting an item in thE€apture Positiontree view

. . . . . P Treatment @ 1M Etoposide
displaysall corresponding images in theosition Images

P Treatment @ 10 pM Etoposide

IISt’ eg 4 Treatment @ 50 pM Etoposide ®
1 if awell is selected, all images captured in thatwg ~ ° "

are shown. 4 We: BE; &

 if the experiment name iselected all images PZ:Z .

included in the experiment will be displayed
9 if atreatment is selected all images included in th
treatment will be displayed etc

Pos 3
Pos 4

The filled eye ico @ indicates which images are currehtdwn in theviewing window To see a
time lapse showing one position, ensure tluaily one position is selected.

Images can be displayed byving thesliderbelow theselectedimages or by using thenlay/pause
button or theforwardsor backwardsuttons belowthe selectedimage(see image to the right)
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Adjusting image presentation

To the right of the 3D image view window there are several functions that adjust the patiggnof
the captured image (gimageto the right). Blue functions are active while gray functions are
inactive. All adjustments will be present in exported movies and images, Wheren on screen

option is selected.

View in 3displays the image in 3Do flip and move a
holographic 3D image, 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).

Show XY scadisplays a horizontal scale ba
representative of the distance in X and Y
(See image to thdght). °

s
0 25 50 75 100pum

e

#
®

o

L
g} -.l

L

» 6 -

DOOLLK

Enable Lightinapplies an artificial light source to the image
which may sometimes render an improved imgd§ee image
below).

Enable Shiny surfashows the rendered surface with a reflective
visual effectShiny surface is only active whieghting isactive.

(-nf' anpadsiad

@ Buuojon

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 perspective

controls

Showecolor controls
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Standard image Enabled Lighting Enabled Lighting
and Shiny surface

Show background griadds a grido the background.

Show experiment timadds a clock to the image, showing the

experiment duration at image capture. (See image to the right ¢J B000 hee

Show image histograishows a histogram overlay of the pixel
values in the imagd-or aphase image this equals a histogram ¢
the optical thickness valug#) and for other image channels
such as camera it shows a histogram of the pixel intensity val

(B).

Line measure todsa simple tool for interactively
measuring distances and cells. Once the tool is activated Line

the measurement is started by left clicking and releasing measure
anywhere in the image. The measurement is finished by |
clickingand releasingit a new point in the imge. v

1t is possible to move and flip the image while thg

measuring function is activated. Hiie Measure: 0 0. A (85, 70) R

Profile Analysis

1 Theline measuradata can be saveds an image
with the Save View buttoiie . o o . s

{ The resulting data can be exported to Excel.

TWhen the line measure tool is diied again, the measuring function is deactivated.
Zoom inandZoom ouiwill increase or decrease image view

Reset image viewill return the image view to default view and center position.
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Save view as image fsaves the image in the 3D window exactly as it is shown as bmp, gif, jpeg or
png files.

Perspectivaopens thePerspectivevindow, whereimage perspective can be yE— x
adjusted by adding the exact parameteffie image perspective can also be XRotation: | 75,0
changedusing the mouséy left clicking and drag the image for paeft click and YRotation: 00
scroll wheel for zoom and right click and drag for tilting the image. X Pan: 0

Y Pan: 0

X Offset: 0.0

Y Offset: 0.0

Z Offset: 0.0

Zoom: -0.49

Coloringopens theColoring windowwhich is usedb adjust the color balance of the window and to
color the image relatively to theell opticalthickness.

A set of colors that are saved together is calledcgorset The default colorset for any imageH&ack

& White. There areseveralpre-set colorsets to choosieom and it is easy to create new, personal
colorsets. Once a colorset has been selected, it will automatically be applied to all captured images in
that experiment.

— Click theRescaldutton to adjust the image color balance. This welcale coloring from zero
= to the highest image value.

Available

Colorsets
@ Coloring I X

O . @& coloring x

 Black O\ T
O Bubble gum

Bubble gum - Copy

® | Color pins
b

Colorset
dropdown
list

Change color

Delete color

1 Switch to a preexisting colorset by using theolorsetsdropdown list(see left image
above)

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

1 Create new color sets by right clicking in theloringwindow and then clickdd
Color(See left image above)

1 Change or delete colors by right clicking the color pin and s€leatgeor Delete
(see right image above).
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Use the buttons at the bottom of th€oloring windovto:

I Save a newolorset

(3 Go back to the last savesttings
B Save the colorset to a new name
Rename the colorset

M Delete the colorset

Export Imagesr a movie

Select images
Start with ®lectingthe position from which a time lapse movie will beeated,or images will be
exported. Use either th€apture Positions list or click the desired posiiiothe vessel pattern

Selected frames are marked with a blue eye in thellisthe first example, only one position is
selected, in the second exammeveral positions are selected.

| Pos 6 ® |
Ml (>
| G200 300
4 Treatment @ Control ©
4 Well Al ® | 4] »
Pos 1 104 s
Pos 2 © |® 1176 images — gA'H gA.H o A‘H gAj'A
Pos 3 ® 0:00 0:00 & 0:00 0:00
Pos 4 10/ 3
Pos 5 10
Pos 6 ©

Include or exclude frames
dick the Create a Movie buttoi ' or the Export Images buttor ‘m to accesselectionfunctions.

Treatment @ Control

o @ position: A1-7 < (M)
& Time: 0:00 - 48:00
—

I————— @60 §1:00 & 8:00 & 9:00 &10:00 & 11:00
v v v v v v

& 14:00 & 15:00 & 16:00 &17:00 (o}

1B 49 images
! v v v v

4

EXPORT MOVIE REMOVE ALL FRAMES REMOVE SELECTED FRAMES REMOVE ALL FRAMES BEFORE  REMOVE ALL FRAMES AFTER Only include every 2 nd frame  appLY

Checkifames thatshouldbe includedn the export By default, B selected image frames are
included.Unchecked frames will be excluded.

Add all framewwill check all framedunction isactive only if there are excluded frames

Remove afframes will uncheckll frames
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Add selected framewill check selected
frames function isactive only if there are

& 000 & 0:00 & 000 & 0:00 & o000 & 000 & 000 & 0:00 & 0:00 & 0:00
excluded frames v v v

Remove selected framenill uncheck selected frames

Remove all frames befomill uncheek all _
framesbefore the currently selected frame
& e00 & 7:00 i

G800 G900 G000 G100
v v v v

Remove all frameafter will uncheck all
frames after the currently selected frame

Only include everf] frame will make it possible to include e.g. only evef§y@& every 3' frame in
the movie.Click Apply to execute the selectidn.the examplébelow, every 3 frame is included.

Only include every 3 rd frame  APPLY
&o00 G100 & 200 300 & 400 & 500 & 600 ‘ O 8:00 & 900 E &10:00 & 1:00
! v v v

‘

All the above functions can laecessed through right clicking any frame.

4 Add all selected frames
- Remove all selected frames @

= Remove all non-selected frames e

K— Remove all frames before this
_)l

Remove all frames after this

& 5:00 & 6:00 & 7:00 & 8:00
v v v v
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Export movie
ClickExport movigo access thé/ovie Exporwindow. Select MOVIE EXPORT
how to present thamagesandmovieformat, and then click
Export The default movie format is mp4.

Selecting 2D Images uses the current image and color but sh
in 2D with no overlays or effects. Frames: 405

Framespersecond: 8 5 h i, : ..............
Length: 50,6 s

Selecting 2D Plain Images uses a 2D image with greyscale
coloring adapted to each image.

(® Aovanced
File type: @ mpd wmv

Encoding method: @ Quality-based VBR Unconstrained VBR

Clck Advancedunctions to adjust movie file type, encoding uslyeve;

method and Quality level. Bl

75%

Quiality based VBR: The quality and size of the exported
movie file depends on a useet target quality level for the movie,

Unconstrained VBR: The quality and size ofetkgorted movie file depends on a target
bitrate (amount of data per second) set by the user.

Export images

ClickExport Imageto open thelmage Exponwindow (see
image to the right). Selettow to present the image anfile s
format for the exportel images, and then cliéckxport Jpg, png,
bmp, tiff and gif files are available.

Selecting 2D Images uses the current image and color butsh¢ . . w5

in 2D with no overlays or effects. aos ol o
]
Selecting 2D Plain Images uses a 2D image with greyscale N ]

|T!FF |

coloring adaptedd each image.
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Stup

(£ HOLOMONITOR® App Suite

File  Database

Hardware  Help

&8 SK6 MCF10A kinetic response to... x 3

Experiment Setup

® Basic Info Edit Basic info,

Name: SK6 MCF10A kineti

Viewing andeditingExperiment _

Setup, TreatmentsConditionsand HH =

Doses S Overview
Allresultsare grouped and images
presentedaccording tahe Bxperiments

treatments or conditions and P .
doses that were defined when the = o

experiment was set up. However,
if needed, the definitions can be
altered afterwardsby clicking
Setup

Click Satp to
adjust definitions

Description: Imported fro Treatme nt$
celeets) Conditions
& o and Doses
@ Treatments

® Conditions and Doses

2 HOLOMONITOR® App Sute

Basic Info forte
To add or edit experiment details, clieksic Info
and thenEditto openthe Editwindow. Enter the
changes and thefave c.

Guided Assay Results

9 Motility
2019-03-28 16:04

@

@& SKe MCF10A kinetic response to... x @&

Rent Setup

Overview

@ Basic Info

Name: 5K6 MCH#A kinetic response to etoposide
B Imported from Hstudio™

Images

Setup

Proliferation
2019-03-28 16:00

& Conditions and Doses

Treatments
To add or edit Treatments, clickeatmensand
then Editto open theEditwindow.

The different treatments assigned to each well
e.g.,motility and proliferation experiments can be
modified. Select the treatment that needs to be
changedrom the listand use the buttons below the
Treatmentdist to Renameor Deletethe treatments.

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

\U

setup.
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