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THSMANUAL

This manual is meant to describe the HoloMonitor platform and its software, App Suite, as well as be
a guide to users of this platform. Agd out in the table of contents, this manual provides details
instrument safety instrumenthandling suitable culture vessels including HoloLglgdance for the

App Suite software including fluorescence use, and instrument troubleshooting and maintenance. At
the back of the manuaholographic and fluorescence technology and cell morphology parameters

are described

Applications are described detail in separatgrotocols All protocols can be found on
https://phiab.com/resources/manualgrotocols/.
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INTRODUCTION HOLOMONIT@RMV4

HoloMonitoit®M4 is a live cell imaging tirdapse cytomete It canimage and quantify unstained
living adherent cells directly in their culture vessalide a cell culture incubatolt can be used for a
wide range of applicationgcludingbut not limited ta

Cell coun

Cell culture gquality assessment
Cellproliferation

Cell motility

Cell migration

Cell morphology

Wound healing

Cell division/mitosis
Toxicologidose-response

eegegeegeeeee

€

HoloMonitorM4 is based on digital holographic
microscopy. This techniquaeeasuresiow the
phase of lighshifts when itpasses through the
cellsanddoes not require any kind of labeling
or staining.This shift in the light is used by the
App Suitesoftware to reconstruct topographic
images of the cellxontairinga wide variety of
cell data. The technology is described more in deptihéiTechnologysectionof 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.

HoloMonitorM4 is equipped with a motorized XEgethat accepts several types of vessel holders,
allowing for accurate and automatic tracking of specified locations within the vessels

Applications are described detail in separatgrotocols All protocols can be found on
https://phiab.com/resources/manualprotocols/.
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INTRODUCTION HOLOMONIT@RM4AWITH FLUORESCENCE

HoloMonitot®M4FLis an automated live cel] quantitativeholographicmicroscope combined with
greenfluorescence imaging. It camage and quantify unstainednd fluorescentiving adherent cells
directly in their culture vesselaside a cell culture incubatofhe holographic images of each
experiment can be analyzed in the same way as any other HoloMonitor experiment. Analyzing the
fluorescence images is only possible using thBdpth capabilities of App Suite.

HoloMonitor M4FLis incubator
compatible, allowinginalysego 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.

HoloMonitor M4FLis equipped with a
motorized XYztagethat accepts several
types of vessel holders, allowing for
accurate and automatic tracking of
specified locations within the vessels

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

CElabels
HoloMonitoris CElabeled.The CHabel issubject to the general principles set out in Article 30 of
Regulation (EC) No 765/2008,accordance with

- Electromagnetic Compatibility (EM£)14/30/EU(former 2004/108/EC)
- Low Voltage Directive (LVR()14/35/EU(former 2006/95/EC)

and referring to the harmonized standards

- |EC 61014:2010(Safety requirements for electrical equipment for measurement, control,
and laboratory use.)
- IEC 60824.:2014(Safety of laser products)

Warning symbols

This manual includes information and warnings which must be observed by the user. It contains
information notes as well as information of importancetbhe safetyof personnel and property. If
the equipment is used in a manner not specified in the manual, the protection provided by the
equipment mght be impaired. Symbols are 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 damageptyson or
property.

PP ®




WARRANTY

Phase Holographic ImagingpétdManufactureg) guarantees thatHoloMonitor the dProduct) has
no material or production defects when delivered, according to EU directive 99/44/EC sale of
consumer goods and associated guarantees. IMbaaufacturer is informed within 6 months after
delivery, theManufacturer is obliged to rectify such defects. It is Mhanufacture@ decision
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 (wearing parts in
particular) or improper use.

TheManufacturer is not liable for damage caused by faulty operati@gligenceor any other
meddling with the instrument, particularly the removal or replacement of instrument components,
or the use of accessories from other manufacturers. This forfeits all the claims apainsirranty.

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 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 free from defects in materials and workmanship
0a5SFSOGaco Fa FT2ftf20a

Twelve (12) months for the main deviaadfor accessories sokkparately or included in the sales
pack of the main devicéo guarantee is provided for defects caused by natural wear (wearing parts
in particular) or improper use.

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

Limitedwarranty

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, software, or service not manufactured or supplied by
Manufacturer, (iii) any praacts 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, computer syster®sNJ Y S g2N] &aT 2N 6000 20KSNJ | Oiia o0Sezy

control.
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TECHNICAL SPECIFICATIONS

Technicaspecificationdor HoloMonitor M4with motorized stage

T

=A =4 =4 =4 -4 4 4 -8 -8 - o8

Light source: External laser unit

Sample illumination: 635 nm, 0.2 mW/cm2

Objective: 20x

[FGSNI & NBaz2tdziazyy m >Y
CAStR 2F @ASSH6Y pcT >Y P pecT
Working distance: 0.§ 2 mm

Autofocusing range: 1.5 mm

Image capture rate: 1 image/s

Image size: 1024 x 1024 pixels

Stage travel range: 100x70xa0n (XxYx2)

{dGFr3S NBLISIGroAtAGREY p >Y
HoloMonitor® M4with stage,dimensions:

290%200%190 mmW x D x H

Space required in incubator:

400%x270%x190 mmW x D x H

Weight: 5.15 kg

Technical specifications for the fluorescence unit

T

=A =4 =4 4 -4 4 4 -8 -4 - 9

1-channel fluorescence: Optimized for EGFP (ENZC
Excitation/Emission: 470/52620 nm

Exposure time: § 1000 ms

CAStR 2F OASHY pcT >Y P pecrT
Gain: 1¢ 4

Magnification: 10x, matched with mounted HoloMonitor M4
LYIF3S wSazfdziAz2yyY nodp >Y
Image size: 1024 x 1024 pixels

Dimensions: 310 x 180 x 85 mm (W x D x H)

Weight:4.15 kg

Power. <5W

Interface: USEC connector

11




COMPUTER REQUIREMENTS

HoloMonitoris controlled by the proprietaryApp Suitesoftware (App Suiteyunning on an external
computer.App Suiteneeds to be installed prior tasing HoloMonitor. Two HoloMonitos can be
connected to each computer with App Suite.

Recommendedninimum computerspecifications

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 ba
and transfer

Display: Full HD(1920x1080) or higher

Other: 2UBAports

For HoloMonitor M4Fit is important to use théJSB C to USB A cable that
comes with HoloMonitarlf the computer has only USBpGrts, use thdJSB A
to USB C adagpr that comes withHoloMonitor.Do not use a USB C to USB C
cable HoloMonitor will not connect properly with the computer.

Internetaccess

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

12



INCUBATOR REQUIREMENTS

HoloMonitoris designed to work in an incubator with 95% humidity and 5%a€8y°C butwill also
work from 10-40°C at ambient humidity ad in any combination of the ambient gases (O, No
etc.).

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

When sterilizing 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  HoloMonitor M4:40x27x1m (WxDxH)
HoloMonitor M4AFL40x2728 cm (WxDxH)

13



SAMPLE REQUIREMENTS

Cells
HoloMonitor is intended for use with living, ndabeled,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 in a Counte®s
counting chambeor any othersingle use hemocytometer without grid, or a cell culture
vessel similar to IBIDI slidé%or the Cell Count AppseCountesgrid-lesscell couning
chambeswhich can be ordered fromww.thermofisher.com

Fluorescence labels

9 For fluorescence labeling used with HoloMonitor M4FL, the excitation wavelength for the
fluorophore needs to be 4A20nm and the emission wavelength 5225 nm.

Cell culture vessels
For the besimaging qualitywe recommend using any of the following

1 ibidi® plastic ware (channel slides), chemotaxis slides, 35 mm culture dishewell pfates
with wound healing inserts

1 Sarstedt éwell plates with HoloLid!

Sarstedt Lumox® 24 or 96 well plates with HoldLid

1 Glassbottom Petri dishes are highly recommended

=

Recommended gsseé Vendor cat. number Growth area, crd/well
Sarstedt Talish 35 83.3900 8.00
Sarstedt TC-@vell plate 83.3920.005 8.80
Sarstedt lumox® 2multiwell plate 94.6000.014 1.90
Sarstedt lumox® 9Bwltiwell plate 94.6000.024 0.34
A 0 A Rish 35 mm, high 81156 3.50
A 0 A Pplate 243WelBlack 80241 1.90
ibidi® chemotaxis slides 80326 0.27
A0 A RIMde > 80106 2.50
Eppendorf CCCadvanced® Figiwvell 0038110010 9.40

Keep the cell culture vessels claad free from damage

For the Product to perform as intendedjs criticalto keep the cell culture vessels perfectly clean
unscratchegdand free from damagevoid touching the top and bottom surfaces of the cell culture
vessel when handling it, even when wearing gloves. Avoid anything that might scratch the .surface
Avoid wiping the surface as this may leave particulate or residitesculture plastic is very easily
scratched.

14
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Smudges and scratches will affect image quality.

@ Nonrecommended vessels may cause problems such as
{1 HoloLid not fitting

fRecommendedalumes for HoloLiduse arenot correct
fVessel pattern does not fit

{Image quality may be affected

15




SOFTWARE

Software installation

App Suite is installed through a single installer executafile guidancethrough 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/). Open the installer and follow the instructions to install the software.

Software activation
After successful installation, the software needs to be activaterbquest for activation will appear
automatically the first time someone uses the softwarle activation step usually requires internet

access but may be performed without internet access by using another, inteometected
computer.

Ensure that the computer is not connected to HoloMonitor during any installation or
upgrade of App Suite.

Two HoloMonitor can be connected to each computer with App Suite.

One software licensean be activatd ontwo computerssimultaneouslyThe activated license can
be deactiated and moved tdbe activatedon a different computer

A trial license can only be activated once on one computer and is time limited.

Thesales representative will supplicenseandpassword at the time oflemo orinstallation.

Activating license online

After installation go to Helpin the Top menu (£ HOLOMONITOR® App Suite | File  Database  Hardwar ~ Help

and selectVianage licenselhen enter the == Applications ‘; ::::f__e"cenu
LicensdDandActivation Passwordhich have —

been govided.Once App Suite is activated, the purchased applications become available.

Activating license offline
Wheninternet is not available on the computer it FEYANARS ST NefN 25075
is still possible to activate, refresh and return a _ o
By Itwas not possible to connect to the licensing server.

|IC€I”IS€ USIng anOther CompUter 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,

Thestarting point forall actions is the same as

wheninternet is available,e., through buttons on
the license dialog. Theanual Processinyeeded e
dialogis shown to the user whelicense activation
is attemptedwithout internet connection. |

o SAVE REQUEST FILE...

OPEN RESPONSE FILE...

| | Cancel |
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The user must save a file, transfer it to another computer via a-tif88, run it there and bring back
a response file.

w Start by clicking osave request filThis : SR
brings up a standard file browser dialog, |« & e 200
prompting the user to save a file called LICENSE PORTAL
request.html v

w Saverequest.htmlonto a USRIrive. The

Response

file is active for 30 minutes only.

w Transfer the USHBrive to a computer with
Internet access.

w Clicking onequest.htmlwill open a
browser and contact the usegrart of the
license server. The request will be
processed and then it is possible to
download a response as a file by clickingvnload A new filecalledResponse.xmis
created

w Save theResponse.xnfile to the USBIrive 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 androceecbutton is activated.

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

Licensestatus
The current license status can always be accessed viddhetabin the top menu barHere it is
possible tarefresh re-activateor return the currentlicense.

Refresh license

Refreshwill allow access to newly acquired

functions after arupdateof the license. This

. . ) The software is licensed to INTERNAL [PHASE
may be necessamgfter installation of newer @ scivared

HOLOGRAPHIC IMAGING].

H H i H lications: Proliferation, Motility, CellQC, CellCount,
VErsIons Of the SOftware or If new appllcatlons gzzeRelspons:, Hstudi;, Tra“:ki:\g:(yMccnrpl'?jo;y, SVou:dHeaIing
have been purchased. LicenselD: 63698937 (last refresh 2019-11-25 11:24).

€ REFRESH... © REACTIVATE.. O RETURN LICENSE...

Reactivate license
ReActivatemakes it possible to switch to Connected to lcense server
anotherLicense Ie.g.switching from a time
limited to a standard license, without reinstalling the software.

Return license

Return Licensis used to deactivate the software on the current compuiiére license can then be
activated on another computeEach license can be active on two computérd a trial license can
only be activated once on one computé&or issues with returns, please contact
support@phiab.com
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Internetaccess

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 isrecommenadto scheduleupdates to a time whethe computeris not
usedand to disablenternet connectioror enable Flighmodebefore an experiment so

that no updates are downloaded and installed when the experiment is running.

Computerscreen andsleep modesettings

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

Hardware installation

HoloMonitorshould be delivered and assembledderthe guidanceof trained personne] either on
site or remotely to ensure that thenstrumentis correctlyassembledand calibratedThe irstallation
movie shows installation step by stéfps://phiab.com/videcgallery/holomonitorhow-to-
tutorials/.

Two HoloMonitor can be connected to each computer with App Suite.

Placing HoloMonitansideanincubator
1. Use gpapertowel dampedwith 70 %(v/v) ethanol towipe downthe cables and optical fiber that
will be inside the incubator. the incubator has cable portinsert the cables through that port.

2. Connect the USBable to the computer.

Power
cable lock
ring

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 instrument.

5. Attach a HoloDry

6. PlaceHoloMonitorinside the cell culture incubator. Make sutet there is space for the
motorized stage to move
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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. Whethe connector is
properly aligned, the lock ring wile guidednto place
when tightened.

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

fiber cap

9. Carefully remove the protective cap from the Optical fiber 8ave the
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 loctsgag
image below)

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

Objective
cap

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

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

14.Runthe Auto-calibrationprocedure.

Placing MFLinside an incubator
In general, dllow the directives above

In addition, for point 6use the short USB cable to connect the blue M4 body with the fluorescence
module. Use the long USB cable to connectftherescence module with the computer.

For pointl2, acclimatize over night

To avoid buildup of internal condensationpower mustalwaysbe conneded anda
HoloDrymust beattachedwhile HoloMonitor is inside the incubator.

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

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

The optical fiber must be handled gently. Do not forcefully stretchtmyhtly bend the
fiber. Do not touch the fiber tip

> © b P
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To ensure optimal laser function, the surroding temperature for the laser unit must
be maximum 24 CDo not place the laser unit in diresunlight

The HoloMonitor laser unit is a Class 2M lasAkoid laser light exposure to eyes
when handling the disconnected laser fiber.
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AUTCCALIBRATION

PerformAuto-calibraion before eachuse especially when setting tgn

experiment Auto-calibrationgives eholographidbackground image that is used by
App Suiteo lower background noise and increase image quality. The calibration
procedure takes approximately one minuge(Calibrationbutton can also be found
HoloMonitor® M4 | jn the |_ive View talunder Settings
With motorized stage
S/N EMUL1CC . .
i 1. Make sure that the laser has been switched on for a couple of minutes
© onine 2. StartApp Suiteand wait for HoloMonitor to initialize.
3. WhenHoloMonitoris ready, click th€alibrationbutton below the
@ Autorclibratio instrument information.
needed . . .
o ’ 4. Follow the instructions and ensure that there is no sample on the stage
5. ClickContinue, and the calibration is performed automatically.
Vessel Holders gy g
Revision: 2
N T
Calibration finished
+ Exposure time L % 35ms
Please remove sample from the stage. v
+ Pattern contrast 0 50 41
S + Hol noise ‘“ L 7 0,66
o Diagnostic values above give an md»canhan of image quality. All values should be
in the green range. You can now close this window.
6 :I\lm—rahbrarion is mquir‘ad Tc;a?:vlirs nr?imal performance of the instrument.
ease remave any sample and dlick continue. T e

Whenthe calibration is finished, the calibration wizasill display three diagnostic values measuring
the image quality. All valuémdicated by black arrow headsfiould be in the green range.

If App Suitefails to perform a
successfutalibration, a
Calibratiorwarningdialog boxwill
appear.Thecalibration wizard will

CALIBRATION WARNING

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

AUTO CALIBRATION

Calibration finished

™ Exposure time

|™ pattern contrast

show which valuethat are not
acceptable.

Try cleanindhe instrument by
following thelnstrument Geaning

v
™ Hologram noise = 10000

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

Guide(seeCleaning Instructioy After verifying thatHoloMonitoris properly installed and cleaned,

clickRecalibrate

For moreinformationregardingAuto-calibrationtroubleshootingsee Troubleshooting chapter.
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HOLODRY

AHoloDry canister is designed to keep the interior of HoloMonitdir® and free froninternal
condensation while operating inside a aallture incubator.Foroptimal HoloMonitor performance,
andto qualify forwarrantyservicewhen needed HoloDryt canistes need to be replacedt least

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

Newsystems aredaptedfor HoloDry, but older microscopes need a simple upgrade, where the
spout replaesthe previous filter plug.
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CLEANING INSTRUCTIONS

Cleaning optical surfaces
Go tothe title bar, selectHardwaremenu, current HoloMonitorand activate thelnstrument Cleaning
Guide Follow the instructionsn the Instrument Cleaning Guidaindow.

\p HOLOMONITOR® App Suite File Database Hardware Help

W Emulate HoloMonitor® m4

HoloMonitorhd4: EMULO Instrument Cleaning Guide...

Laser Canmauwn aulie...

Holder revision

AUTO CALIBRATION

Youmight have torepeatthe cleaningseveralimes Cabationfrshed

depending on how dirty the optics ar@fterwards, e-run ¢ Bxposuretime W= = 3sms
the Auto-calibration After successfuduto-calibration all FIT———

values(indicated byblack arrow headsghould bein the FY ; e

03 14

green range.

@ Diagrostic values above give an indication of image quality. All valus should be
in the green range. You can now dlose this window.

& ReCAUBRATE Clase

If any of the Diagnostic values remain outside the green range after several cleaning attempts,
contactyour local distributorfor further assistanceorthe technical support atupport@phiab.com

Cleaning instrument exterior
All outside surfaces of the base unit and the motorized
stagecan bewiped down with 70% ethanol

Avoid having any liquid enter the
interior of the instrument.

as the body and stage of HoloMonitesing70% ethanol to minimize any microbial

@ On a regulabasis once every weekwipedown the cablesnside the incubatoas well
build-up.
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VESSEL HOLHES

HoloMonitor isequippedwith 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 holdersgvision ) with amicroscope slide
holder, astandard multiwell platéolder and a petri dish holder. In order to
use the older holders, theevisiomumbermustbe resetin the software,
otherwise theVVesseMapswill not be accurate.
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Loadingandattachingthe vesseholder
Before use, wip¢he vesseholder with70% ethanoband put it in the LABench,with the two
mountingslotsfacing towards the user.

1. Place theculture vesselsn to theholder. Place thevesselhs showraboveand ensure thatit
is correctly fitted onthe holder.

For multiwell platesslide them sideways along the traaks to thevessel holdewith the
bevel/s(=cut off cornersaccording to the table belovirhereare twosprings holdingthe
vessel in place.

Vessel Bevel orientation
Sarstedt T@&-well plate Top left
Sarstedt lumox® 2éhultiwell plate  Top left
Sarstedt lumox® 9@ultiwell plate  Top left

A 0 A Pplaté 24 Well Black Top left
Eppendorf CCCadvanced® FR1 Bottom right
well

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

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

3. Placethe vesseholder on theHoloMonitor stage clickslot 1 in place, and thereafteslot 2.
Slot 2 has &all detent(the little knobin slot 2) that allowsthe holderto slide into place.
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LONGITERM STORAGE

If HoloMonitor 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 coveé®rotectthe objective andhe laser fiber connector

with their respective covers

The HoloMonitor should ndie taken out of and placed back into the incubatepeatedly,as
temperature fluctuations can cause disturbances. Once the HoloMasitemoved for long term
storage,preferably,leave at room temperature at least two days.

Allthe cords and the laser fiber can be kept inside the incubator if it is inconvenient to remove them.
Wipe the remaining cords with 70% ethanol weekly.

When detaching the laser fiber, use the protective aphe laser fibettip.
Turn off the laser unit before disconnecting tHaserfiber from HoloMonitor.

To extend laser uniwvorking hours, it is recommended to disconnéut laserfrom
AC power wheiHoloMonitoris not in use.

If the cables are left inside the incubator for a longer period, remember to thigs
weeklywith 70% ethanol to reduce the risk for incubator contamination.

®
®
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HOLOLIDS

HoloLidE™have beerspecificallydesigned to eliminate image disturbances caused by surface
vibrationsof liquidsand condensation inside the cell culture vesselloLidEM are available in
severaldifferent formats. They are made of pefyethylmethacrylate (PMMAacrylic glass a non
toxic material often used in medical surgery implants, dentpegés For more information see

https://phiab.com/resources/manuatgrotocols/.

HoloLidshave an optically neutral window which dips into the cell culture medium. This eliminates
image disturbances caused by vibrating medium sudacdy the transientondensation which
often occusinside cell culture vesselBor the lids to fulfill their function, an appropriate amount of

cell culturemedium needs to be added to each well.

As all vessel brands are slightly different, there are no standard Holthstisad they are fitted b

specificbrands andvell sizes.

HoloLidt  Final volume Growth area
Vesseb PHIcat. # mL/well cné/well
Sarstedt Télish 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 RIisht35 mm, high (catt81156) 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

24-well plate

[

,f’&

35mm Petri dish 6-well plate

96-well plate

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

Introduction

HdoMonitor App Suite software isspecially designed for capture and analysis of holographic
microscopyimages usingdoloMonitor. It enables the user to capture both single images tme-
lapsesBased onmages captured at regular intervalsthe same positiontime-lapses can be used
to studyslow cell processes.

The imaging proceduris simple andloes notaffect the cells in any measurable wdyp simply
count cells takes less than a minwtdile simultaneously performingpafluence measurements and
morphologymeasurementsToanalyze the cell morphology, eithd#re built-in analysis functions can
be used, or data can be exported.aksxor .csvfiles for furtherwork in Excel or similacftware.

Using App Suiteetl movement and morphology can be tracked over titm®ugh a timelapse
sequence for both individual cells and cell populatidriee raw data will remain intact through all
analyses, as all changes made by the user@rgern how the results are displayed.

HoloMonitor App Suite software comprisapplicationghat perform assays such asll Counting
Cell QualityControl Kinetic ProliferationKinetic Motility, Kinetic Dose Respongéell Morphology
Wound HealingandSingle Cell TrackingEach assay has a specific softwagpplicationas well as a
protocol. This manual will describe the software functions common for all assays, whilespss#ic
details are dund in each protocolAll protocols can be found on
https://phiab.com/resources/manualprotocols/.

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

@ App Suite works witlll general Windows commands, such as ctrl A and-stiftlick.
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Overview

(P HOLOMONITOR® App Suite | File  Database  Hardware |

GUIDED END-POIN GUIDED KINETIC

I
Experiments Cell Quality Kinetic R
2 : Cell Morphol G | Capt Scanning for hardware
Control (i) Proliferation AP C0Y @ bt FoD

Kinetic Dose Single Cell
Response Tracking

N-DEPT} MAGINC

@

G
&)
&9

1. Inthe top menyMy Databasesthe Instrument Cleaning Guigithe LaserCalibration Guide
and theHoloMonitorEmulatorcan be accessedly Databasefs a database handl¢hat
allows for copying, editing, transferring, and deleting ddiaeHoloMonitor Emulatois a
virtual HoloMonitor. When activated it allows accessat live functions of the App Suite
softwareeven when no HoloMonitor is connected

2. Inthe leftside panelthe user can navigate between the main components of the software:
Applications ExperimentsLive VievandIn-Depth AnalysisThe Applicationgtab contains the
applicatiorslibrary andis shown by default.

3. In the center paneldetails and functions regarding the selected App Suite compaiadnio
the leftare displayed.

- Bydefault,the Applicatiors library is displayedClickan application nameo access a
short description, as well as a button to stadtting up the applicatiorOnly applications
unlocked by the license key are actiféneprocedure for each assay is described in the
corresponding protocol. The protocols can be found at
https://phiab.com/resources/manualgrotocols/.

- Experimentcontains a list of all accessilgeaviousexperiments with their analyses.
Theexperimentscan be reanalyzed at any time.

-Live Vievallows the user to study cell samples without setting up an experinieist.
only for viewirg, not for image capture.

-In-depth Analysisif unlocked by the license keg¢ccesses software faletailedstudies of
individual cells and for wounidealing analysis.

4. The rightside panepresents connecteéioloMonitors calibration status and vessel holder
specification. TwdloloMonitorscan be connectedimultaneously.
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Database handling and data backup

All acquired images are stored in databases thatlmacopied exported movedto other databases,

or deleted My Databaseis a databasehandlerwhere HoloMonitor databasescan be organized and

managed.

Updated database

In this version of ApBuite,we upgraded the database to a newer Microsoft technology called
MSSQL LocalDB. This upgrade brings several impbeasfits:

- Bettersecurity: The new database technology offers enhanced security features, helping to

keep your data safe.

- More features: With MSSQL LocalDB, we can take advantage of additional capabilities,

providing a more robust and flexib&ystem.

- Ready fordngterm support: This technology is dp-date, weltsupported, and designed
to ensure that App Suite remains reliable and secure for the future.

If My Databasesontainsolder versiordatabasesthey
need to be updatedWhenopening App Suite, @arning
window will appeawith instructions on how to update
the databases.

If you add an older database to My Databasesaaning
shows yp stating that the database needs to be upgrade

Oncethe databases are updated, they can n
longer be opened by an older version of the

software.

Access thdatabases

HOLOMONITOR® APP SUITE DATABASE UPDATE NOTICE

App Suite has updated its database structure.
Any databases created in App Suite 4.0.1 or earlier
need to be updated.

To update, go to "My Databases". The databases
that need to be updated are marked with a warning

sign.

Press the "Update” or "Update all* button and wait
for the process to finish, and you are all done!

e

DATABASE UPDATE REQUIRED

The database ‘App Suite DB Kinetic Dose Response’
is outdated and need to be updated before it can be
used.

The update will take less than one minute.
Would you like to proceed the update?

Access/ly Databaseswhich is alatabase handle through Databasdn the top menu bar.

(¥ HOLOMONITOR® App Suite | File
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Newly created databases will always show uplinDatabasesbutolder databases will only show up

if they have beemddedby a user. The computer may have more databases saved, but if they have
not beenadded the database handlewill not access themDatabases stored both on the computer
and on external units can mlded and accessed

Click the arrovbeside adatabaseo display the accessible experiments. tfadabasehas been
moved and cannot be accessed anymore,gimnbol will have a red dot.

HOLOMONITOR® App Suite - My Databases

DB for AppSuite demo 20150118 1107

DB for Hstudio demo

Inaccessible
database

Display
arrow

Opens when right
clicking a
database name

Kerstidb |E3 Move..
o

Delete...
G Export. /

2] Import...

Motility de

Import from ¢

8]

Find Hstudio™ experiments...

Sort experiments by e

Click to go to

=x Remove from list Del .
databasdocation

- in explorer
DATABASE

- Mame: Holoscope Data

H Location: C\Users\PHI\Desktop\Holoscope Data

L)

Available Drive usage: ) 189 GB free

Storage size: Mot calculated (&

(5 EXPORT.. =) IMPORT.. 2 MOVE..  [ii] DELETE.. =x REMOVE FROM LIST
_—— — ——

In My Databasesthere are buttongo Creat Newor Openalready existing databases, as well as
Export Import, Move and Deletedatabass and toRemovedatabase from the list. Removing
database from the list will not delete. iMany of the functions can also be accessed by +idjbking
the databases or the experiments.
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During an experiment, data needs to be stored on the computer running App Suite.
Storing data onto aexternal hard driver a server (local or cloud basetlring an
experiment may cause all data to be lost due to erratic USB connectionsak
internet signal

Experiment data will be stored in the currently selected datab&saring the
experimentsetup, ensure that the currently selected database is stored on the
computer connected to théloloMonitor.

We recommend creating new databases for every couple of experiments. Database
handling will be much more convenient if the databases areonetloaded

We recommend only keeping actively usesdabaseson the listas overloading thést
may result irsluggishdata access.

@® ® ®

Createa new database
1. ClickCreate New
2. Browseto the desired location
3. Createa new folder and ame the new database
4. ClickCreate

The new database will show up in the database list

The new foldemwhere the database is going to be locateaks to be empty.

®)

Browse to accesxistingdatabases
In order toaddan existing database to the list, cliekowse Locate the desired database and click
OK Theopeneddatabase will show up in the database list.

Export and import databases

Export

Select a database and then clickporito open theExport toNew Databasewindow (see image

below). Follow the instructions to create a new database and export the data to that new database.
As a copys exported, the original database will still be present.

Import
Select a database and then clickport to open thelmport Into Databasewindow (see image below).
Follow the instructions to find and import a database into the present database.
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€ EXPORT TO NEW DATABASE % o] = MPORT INTO DATABASE
e —

Source Source
Please select experiments to export ~  BROWSE.

4 = DB for AppSuite demo  ( 1-18

&% proliferation 1929 2019-01-1

&R Cell CounterApp 12 2018-10-23 1244

Please select a source directory

Destination Destination

v | BROWSE.. g DB for AppSuite demo

Move a database
Select a database and then clidkveto open theMove Databasewindow. Browse to the new
location and then clicktart. The entire database will be movedttee new location

Delete data

Select a database or an experiment and dlicketeto remove it from the database list. A security
window will open to confirm, clickes Then another security window will open, repeat confirmation.
This will permanently delete all data.

Remove database from list
Removing the database from thiepen databastist will not delete itfrom a storage location

Copyandtransferindividual experiments K Cut Ctrl+X
Click the arroweadbesidea databasdn My Database$o show the

Experimentdncluded in the databaseRightclick theExperimeniand select
Copy Right clickhe desired database and paste the copiederimeninto [l Delete Del
the database. /2 Rename F2

O copy ctrl+C

Backuprestore HoloMonitor data

Create a database backup
In My Databasesthere are two ways to create a backup

1. Follow the instructions above to create a new database in thelgaskorage device. Then
right-click theExperimentyou wish to backup and seleCbpy Paste the copied-xperiment
into the backup database.
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2. Alternatively, follow the instructions above to export the entire database to a new database.

Move data from a backup to the computer
There are two ways to move data back to the computer

1. UseMy Database$or all operations. Firstreate a hew database on the computer.
Then vowseto find the backup databas€opy and paste the backup data into the
new database on the computer. The database data are now on the computer and
can be accessed by Afpite.

2. Alternatively, follow the instructions above to import the entire database to a new
database.

Databases can always be copied and moved using windows explorer, just like any
folder or mapon the computer. Ensure that all files in the database folder are copied,
otherwise the data cannot be accessédoossible, zip the folder with the database
before copying it.

Analyzing data on a remote database
Note that analyzing data on an external hard drive or server (local or cloud based) works well only if
the USB or internet connections are stable. If the connections are unstable, data can be lost.

Find Hstudio experiments

Experimentgreatedusing Hstudio can be analyzed in App Sditemake an Hstudio experiment
available in App Suite it muBirst be added to the list of available databas€fickOpenand browse
to the location of the Hstudio databassdaddit to the list. Therselectthe database in the list of
databasesn My DatabasesRight clickhe selected databasand selectind Hstudio experiments
AnyavailableHstudio experimentsvill be shown in a list. Seleein experiment and clickdd. This
will convert the Hstudio data to App Suite data.

If the Hstudio experiment is accessed through th®#bkpth analysis, it does not need to be converted
to App Suite format. The data only needs to be converted if results from Guided Assays will be
extracted.

Gonvetting an experiment from Hstudio to App Suiteesnot duplicate the images.
Instead the Hstudio datas made available for App Suite. Thus, if the experiment is
later deleted in App Suite it will be deleted for Hstudio as well.

Not all older Hstudio experiments are possible to convert to Spfie experiments. If
that is the case, experimentzill still be available for analysis in Aiguite through the
In-Depth Analysis tab. Use the database ddmpvnlistin In Depthto access tht
database.
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HoloMonitor hardware

Database  Hardware Aelp

0 HOLOMONITOR® App Suite | File

HoloMonitor Emulator

\p HOLOMONITOR® App Suite | File Databa-~  Hardware Help

Emulate HoloMonitor® M4

W8 Annliratinne

HoloMonitor® M4
v Motorized stage

S/N EMULO
TheHoloMonitor Emulatois a virtual HoloMonitor. When activated it Emulation HW
gives access to dlie live features of the software as if a HoloMonitor @ onine

was connected to the computer. It can be accessed thradighiwarein o
the top menu bar. Once activated, it will show up in the instrument pan O e
tO the I’Ight ¥ CALIBRATION

Vessel Holders gy sy
Revision: 2

HoloMonitor® M4
v Motorized stage
v Fluorescence

S/N:M1000 S1000 F1000
Emulation HW

0 Online

o Auto-calibration
needed

¥ causration

Vessel Holders gy ger
Revision: 2

The emulator needs an active license to access the software, applications, and

functions similar to an actual HoloMonitor.

Instrument cleaning guide
The instrument cleaning guide
givesstep-by-step instructiors
on how to clean the exterior
optics of HoloMonitor.

(£ HOLOMONITOR® App Suite

File Database Hardware Help

HoloMonitorM4: 1000 |

GUIDED END-POINT ASSAYS GUIDED KINET]

HOLOMONITOR® APP SUITE - EXTERNAL OPTICS CLEANING GUIDE

The cleaning guide is ordyailable
if HoloMonitor is connected, or the

HoloMonitor® M4

Holder revision

External optics cleaning guide for

v Emulate HoloMonitor® M4 —

Instrument Cleaning Guide...

emulator is activated.

thiough al
M

your hel

optics of ycur Helohoritor® M4,

Asign that this may be necessary s ypica! arifacis appearing in
(ographic imsges
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Laser calibration guide
The laser calibratioguide
gives a stefby-step
instruction on how to
calibrate the holography

(£ HOLOMONITOR® App Suite = File

GUIDED END

Database Hardware = Help

v Emulate HoloMonitor® M4

HoloMonitori4: 1000

-POINT ASSAYS

laser.

The laser will need periodic recalibration. The
need for laser calibration is indicated by a
unstablePatternContrastvalue in the green
range or a value in the yellow/red rangghen
auto calibrating

When needed, etivate thel.aser Calibration
Guideand follow the instructions. Afterwards, e
run the Auto Calibrationwizard.After successful

HOLOMONITOR® APP SUITE - LASER CALIBRATION GUIDE

WrUrL Sy

Holder revision

Calibration guide for
HoloMonitor® laser unit

This quide will take you theough the steps to
calibrate the laser unit for your HoloMonitor®
Mé gystem.

The instrument should be recently cleaned
accoeding to the ciaaning guids
befere starting this guide.

NOTE!
Make sure that the instrument has no
sample(s) attached to the stage, while
running this guide further,

auto-calibration you should see all values (black
arrow heads) in the green rangad stable

If the autocalibration problems persist even after
laser calibration and cleaning, please contact
support@phiab.com

AUTO CALIBRATION

Calibration finished

; -

+ Exposure time s o 35ms
_%

« Pattern contrast s 41

+ Hologram noise = 0,66

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

(* RECALIBRATE

Move stage to

TheMove Sage Tofunction
moves the stage to a position
where it can be easily removed
from the body of HoloMonitor. GUIDED

(£ HOLOMONITOR® App Suite

File Database Hardware Help

v Emulate HoloMonitor@ M4

HoloMonitorM4: 1000

END-POINT ASSAYS

Removing the stage is e.g.
necessary when shippirigr service.

Holder revision

There are two generations of
sample holders, thelderblack
(revision 1)and thenewerblue
(revision 2)If youswitch from GUIDED

{0 HOLOMONITOR® App Suite

File Database Hardware | Help

v Emulate HoloMonitor® M4

HoloMonitorivi4: 1000

END-POINT ASSAYS

black to blue holders, please
update the revision number.
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Manage License

The current license status
can always be accessed via
the Help tabin the top

menu bar Here it is possible
to Refresh Re-activateor

Fetuim the current license.

The software is licensed to INTERNAL [PHASE
Q Activated HOLOGRAPHIC IMAGING].

File Database Hardware Help

Applications: Proliferation, Motility, CellQC, CellCount,

Refresh license DoseResponse, Hstudio, Tracking, Morphology, WoundHealing.
Refreshwill allow access to newly acquired HicenselD: G3GSGS3T (st refresh 2019-11-25 11240
functions after an update of the license. This G remesh. @ reacTvaTE. € RETURN LCENSE.
may be necessary forewer versions of the omected o Heenes serees
software or if new applications have been

purchased.

Reactivate license
ReActivatemakes it possible to switch to anotheicense [e.g.switching from a timdimited to a
standard license, without reinstalling the software.

Return license

Return Licensis used to deactivate the software on the current computer. The license can then be
activated on another computer. Each license can be active on two computers, but a trial license can
only be activated once on one computer. For issues with returns, pagact

support@phiab.com

About (£ HOLOMONITOR® App Suite | File Database Hardware  Help
About gives information about R Manane license...
the software version.

Support

ABOUT HOLOMONITOR® APP SUITE

" HOLOMONITOR® App Suite
Version: 3.5.2.510
Build date: 2023-07-06 15:43:28
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Support
With the Supportfunction, the computer logs for use of HoloMonitor and App Suite can be accessed.

This is often necessary for support.

\p HOLOMONITOR® App Suite | File Database Hardware Help
A Manage license...
© About..
Support B Showlog

@ Open Log Folder in File Bxplorer
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Applications

TheApplicationdibrary is open by default when the software starts ligcontains the tools for
setting up and capturing experimenBeforesetting upanapplication a HoloMonitormustbe

connected.

£ HOLOMONITOR® App Suite  File Database Hardware  Help

-n
$I2 e
11
Apy 3
GUIDED END-POIN GUIDED KINETIC ASSAYS N-DEPTH ASSAYS IMAGING 2
Experiments Cell Quali Kinetic
v 2 5 Cell Morphology General Capture
(/) Control (i) Proliferation Assay ) HoloMonitor® M4
 Motorized stage
|_  Fluorescence
h
Live View . . e, . i
e Kinetic Motility Wound Healing Fluorescence ST LA
Cell Counter Emulation HW
@) Assay Assay Capture
° Online
Kinetic Dose Single Cell N -
. wto-calibration
Response Assay Tracking (i} needed
3 causeanion
Vessel Holders gy ser
Revision: 2
Kinetic Proliferation Assay
Description |a/ Output
The HoloMonitor® Kinetic Proliferation Assay is designed for conducting an automated and detailed proliferation analysis of  Kinetic data are given as values per treatment,
Qn adherent cell population + Cell caunt [eells/em]
o « Cell confluence [%]
=) Cell proliferation is directly and continuously determined by both cell count and cell confluence. The software automatically SETUP FROM...
depth identifies and counts incividual cells at each time point. While simultaneously assessing cell confluence, i.e., the percentage of
Analysis surface area covered by cells. R SR

Applicatiosin short

Cell Quality Control

Cell QualityControlcan be used to ensure that the cell count and/or conflueftzeadherent cellss
appropriatee.g.at the start of alongterm time-lapseexperiment.lt can also be used as a tool to
detect undesired changes the cell culture as compared to previous experiment{g)e outputis
cell count,cell confluence, mean cell area, mean welume,and mean cell diameter

Cell counter

TheCell Counteis designed to automatically count suspension cells using ayrid€ountess
counting chamberThe ell count is provided as number of cells per volume urmt, 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 upcoming experiments or the next
passage. The output is cell count, mean cell area apaimeell volume.

Kinetic Proliferation

Kinetic Proliferatioris designed focontinuous automated proliferation analysis of adherent cells. At
each timepoint individual cells are automatically identified and counted by the softWaeeoutput

is cell count and cell confluence over time.

Kinetic Motility

Kinetic Motilityis designed to explore the motility ablherentcell populatiors over time. At each
timepoint, individual cells are automaticaligentified,and their position is compared to the previous
timepoint. The output is the mean cell speed of the population and the accumulated mean distance.
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Kinetic Dose Response

Kinetic Dose Responiszdesigned for automated analysis of drug responses in adherent cells. The
cells are automatically identified and counted by the software. Results are presented as an
interactive doseresponse curve where results can be displayed for any selected time poe

output iscell count, cell confluencandmean cell volume

Cell Morphology

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

UsingWound Healingcell migration and/or cell proliferationan be studiedver timeusing
adherent cellsKinetic data forgap closureandcell front velocity argrovidedsemiautomatically.
Output dataincludesgap 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 over time. The output consists of movement diagrams, cell speed and
direction of movementcell family treesnd diagrans showingcell featuresover time with more

than 30 different celfeatures

General Capture

General Capturean be used for flexibleetting upof an experiment. The created image databases
can be used for analysis by licensed applications. The output consists dafisgeimages and
videos.

Fluorescenc€apture

Fluorescenc€apturecan be used foa flexible setup of an experiment with fluorescently labeled
cells. The created image databases can be used for analysigltiyie licensed applications he
Holographic images in the experiment candmalyzedooth by the guided applicationasnd the In
Depth applicationswhile thefluorescence images only can be analyasihg the Single Cell Tracking
and Cell Morphologgpplications.The output consists of timapse images and videos.

Output Variables
A more detailed description of the output variables is found in the Andigsturessectionat the
back of this manual.
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Workflow for guided applications

Allapplications have a similar workflow that guides the ubeough setup toimage acquisitionThe
GuidedAssay9rovide results immediately during the experiment while the results forltheepth
Assay<an be extractedfter analysesThe exact procedure for each application is described in a
separate protocolThe protocols can be found https://phiab.com/resources/manuatgrotocols/.

WORK FLOW:

RESULTS &
PREPARATION EXPERIVENT

SETUP ANALYSIS

Check for analysis
errors

2 Set durati d capt a o~
Add treatment 'e Lratehanc apdle Export results
- intervals 03 evorr

Define experiment

Check image quality Create new results

0‘; Put vessel(s) on vessel
% "B /holder and place HoloLid™
Put vessel holder with

. Start capture
cells on HoloMonitor® P
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Setting up an experiment
Selectingan applicationgives access to a short descriptiofithe assay andhe output parameters
anda buttonto Setupor Setup From

The exact procedure for eaapplicationis described ithe corresponding mtocol. The protocols
can be found abttps://phiab.com/resources/manuatgrotocols/. This manual describes the general
functions.

Setup
Click theSetupbutton to begin experiment set up

Setupfrom
Click he Setup Fron button to setup a new experiment based orpaevious experimentit is
possible toset up anew experimentfrom previous experiments of the same type (see image below).

All settingsfrom the selected experiment will beppliedby default for the newexperimentalsetup
includingthe capturing positionsTocreate newcapturing positiongor the new experiment,check
Generate New Capture Positians

SETUP ASSAY FROM

2015-12-05 16:37

2015-01-18 11:07
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Experimenprogress
OnceSetuphas been initiatedthe progress of experiment setup and capture can be followed to the
left on the Applicationgpage wheresetupsteps 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.

kp HOLOMONITOR® App Suite | File Database Hardware Help
=== a8 & Kinetic Proliferation Assay x
L L1 ]
Applications
Basic Setup
General information Treatment setup

|

Experiments KINETIC

Experiment Name Vessel treatments.

PROLIFERATION KineticProliferation Assay T 23 40 8T8 RIE

ASSAY Yololelololelelelelelolo]

[ =N . 000000000000
QO - Experiment ;6060660666660
Setup progress /] |:858888528888

“““““ H¥olololelolelolelelelole)
qoleelolelelellekelole)

No wells selected
No treatments defined

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

Currently
used M4

Treatment name:
Vessel
S; Holalid™

No wells selected

Available
free space

Instrument:
HoloMonitor® Md EMULD

Q
4
O@? g HstudiolmageDB

In-depth

Analysis CHANGE DATABASE REMOVE ALL

Switchingdatabase

In the lower leftcorner, the available free storage spaoe the computerand the name of the
currently used database agiven Here it is possibl® switch to another databaser create a new
database The database used for an experiment can be changatk the experiment is set upand
the data can be moved afterwardsyt not while the experimentis running

Click theChange Databadsutton to switch databasg The
currently used databasis shown in theselect Database
dialog boxUse thedrop-down list to select aother

SELECT DATABASE

& App Suite DB Cell Quality Control

S C:\Users\Kersti\Di P \App Suite DB Cell Quality Control
database and then sét as default (see images below). | e o
the database is not found in thdrop-downlist, click the
Openbutton, and browse to find another databas€here m

isalsothe optionto Oeate New database

To make data access easiavpid overfilling the databases. Create new data b&ses
every couple of exeriments or every set of experiments.
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When running an experiment, data needs to be stored on the computer running App
Suite. Storing data onto an external hahdve, server or cloud storagguring an
experiment may cause all data to be lost due to erratic USB connectionsak

internet connection

Basicsetup

Here,users willdescribe the experimenselectwhichvesseto use andsetwhichtreatmentsthat
are added to each well. Other comments regarding the experiment can be entered asheell.
informationwill be saved with the experimemindis searchable

1 ) Kinetic Motility Assay x

Enter
Experiment

Basic Setup
General information

Expetments KINETIC MOTILITY

ASSAY

Experiment Name

Kinetic Motility Assay

8 9 10 11 12

DOOG
01910
OI0]0]
@00

DOO®

OO
GOQUUOOOb<000
OO

=X N\

Description

“OOOOOC

&

Cell Type(s)

Enter cell
types

Vessel
Treatments list Add treatment

Sarstedt Lumox® Multiwell 96 - with HoloLid™
Treatment name:

Select
vessel
o
@? & st ctavase t
(o} ~
\,,::?, (w— | 170 GB free ype
Analysis REMOVE ALL

General experimenhformation

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

Descriptionrand Cell Type(gext boxes(both optional).

Vessel
Select the appropriate cell culturessel mapn the Vessedrop-down list. The following vessels are
supportedby the black and blue vessel holder configurations

46



Black vessel holderevisionl

Countess Cell Counting Chamber Slide x 3
Generic Microslide Std 1mm 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™

Treatmens orconditionssetup

Blue vessel holder: revision 2

Countess Cell Counting Chamber Slide x 3

Eppendorf CCCadvanced® FN1 - 6 Well

Eppendorf CCCadvanced® FN1 - 6 Well - with HoloLid™
Generic Microslide Std Tmm 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 Chemotaxis 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

PHI Empty Plate

Sarstedt Lumox® Multiwell 24
Sarstedt Lumox® Multiwell 24
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

- with HoloLid™

Hereit is definedwhichtreatmentsor conditionsthat have beeradded to which wés.

Wellsthat are selected together constitute a treatmenit a condition and their results will be
pooled and presented together. The treatmertsd conditionsan be redefined after the
experiment (see-dit TreatmentsConditionsand Dosedn the Resulissection), thus allowing for a
different presentation of results

Add treatments

1.

To define the first treatment, statty selecting wellsn the VesselViap. Wells can be
selected by left clicking or lrawinga rectangle using the mouse cursor.

The selected wells will be dark blue

Enter alreatmentNamein the text box and then clickddto save the selection with the
treatment name. The wells will then turn light blue

Treatmant Satup Treatment Setw

./"\ iGN /r“_\ ENYEN
{ J ( (@)

Treatment Setup

O\
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) |
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Troatments Treatments

| Treatment name
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Assigned
well

Treatment setup

To define another treatment, select the Vessel treatments
next set of wellstype thetreatment name
and click Add. Repeat until all wells that are
included in the experiment have been
labeled. Selected
well

All wells may also be added as a single
treatment.

Unassigned
well

This page is slightly different for different
applications.

Add treatment

Treatment name:

‘2 um Etoposide

2 um Etoposide

Setdoseresponse conditions

ForDoseResponseexperiments acontrol must be set before other experiment conditions can be
added.Clickingsetup New Contradill openManage Contro(see image belowselect the
well/wells that comprise a control, enter the control name and click done.

UseSetup New Contrdb add more controls. Note that the controls must have unique

@ Anexperiment can have more than one control, e.g. if thare two different cell lines.
names, otherwise it will not be possible to save them.

Conditions setup

Controls and conditions list

HOLCMONITOR® App Swite - Manage Contral

Manage Conlr

Vessel conditions

QQQ/_ (&)
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Select one of the controls and then cligktup New
Conditiondn order to add the associated
conditions.Note that theconditionsmust have
unigue names, otherwise it will not be possible to
save them

ClickDoneto add the changes and clotiee
window.

Rename or remove treatments

Conditions setup

C . Add controls and conditions
(®  seTup New conTROL

OR® App Suite - Manage Congiition

Manage Condrtion

Contral: Controt

oeETEALL

ToRenameor RemoveTreatments select the items to be
changed and use the buttons next to the treatments list.

Proceed tccapture

When the treatmenir conditionssetup is done, click the

Proceed to Capturbutton in the upper right corner.

button will be inactive until treatmenor conditions

This

information has been added to at least one set of wells.
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Vessel treatments

4 Wells - Common treatments: T3
Treatments list Add treatment

Control Treatment name:

m T3
T2

REMOVE ALL




Setup

progress

Storage
requirement

Capture setup

In this window, the frequency of capture addration of the experiment are set. The capture
positions can be validated to ensure good capture qudfioy.each application there are default
settingswhich can be adjusted as needed

Capture
duration and
interval

{0 HOLOMONITOR® App Suite = File Database  Hardware  Help

v - Capture Setup
Time
@ Duration: - 48  hours v

Interval — 60 | minutes ~

c Capture Positions
= e T

4 BACK TO BASIC SETUP PROCEED TO CAPTURE P

[ (09) 1517 suopisod @ }

Positions
list

ura v
BB iever o mies @ seconasareoaresn with + — 5 pq

Vessel
map

Identical pattem

Holographic (g e Fluorescence (Lo
capture capture

Image of
current
position

ment
joMonitor ® M4 1000 Validatio Quality validation
Automatically inspect capture positions to ensure good Validation status
Test DB image quality « No positions inspected
« No image quality warnings

—] 104 GB free RUN QUICK VALIDATION  Visits 2 few random positions

CHANGE DATABASE RUN FULLVALIDATION  Visits all positions.

Set capture duration and interval
Changehe Duration of the experiment and thétervalbetween 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 generatean identical capture pattern in each weatheckldentical Patterrbefore clicking
Regenerate Pattern

Note that if there are too many capture positions for the set time interitabill not be
possibleto capture all positions as scheduled. A warning will appaad a question
whetherto continue the set up.

Too small interval / too
many posftfons There are warnings in this setup. Are you sure you

want to continue
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Moving the stage to the capture positions
in the Capture Positionwindow, the capture positions are
markedwith little greyboxesin the vesseiap.

Thegreen circleshowsthe 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 stagewill move the sample to the
selected position (see image the right,green marker
corresponds to objectiv® a b €

Scarand zoom the Vessel map

O2 NNB & LI2)y R4

Capture Positions

(B
N\

NG o0 N
FEN SN
I . /
N/ N\
S
/ N
|
i A 2 \\ //
uz2 ySg —
Ve T //”"Fi‘\ TN
(@ e e)
S\

2y

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

clickand-scroll.

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

clickng theleft mouse button.

Positiors list

Each capture positiothhat is marked in thé/essel majis also
listed in thePositions lisiClickthe Positionlist button in the
upper right corner of the page (séitton to the right)to
access the listThe lisshowsX and Y coordinateendfocus
settings for each position.

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

Set capture positions manually
To set capture positions manually

1 Openthe Positions list

1 Move the sample by clicking the desired position in
blue field in the vessel map. The stagéd move the
sample to the selected position

1 Inspect the image qualityr the Live Viewwindow.

1 Adjust the focal length as needed until a focus of

approximately 1300 is reached.
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Positions List (120)

WELL PREVIEW X Y FOCUS

Al

N/A
N/A
N/A

-1737 0272
-0929 -0.714
-0697 1742

-1.450
-1.450
-1.450

Al N/A
Al N/A
A2 N/A
A2 N/A
A2 N/A
A2 N/A
A2 N/A
B1 N/A
81 N/A
81 N/A
81 N/A
B N/A

T DELETE | = SELECT ALL

VISIT POSITION

APPLY CURRENT FOCUS

ADD CURRENT LOCATION

REGENERATE POSITION

REPOSITION

COPY TO ALL WELLS

0,945 -0.686 -1450

-0,105 -1669 -1.450
1,359

-2.224 1450

(ob) 3517 suonisod G

0,011 1707 -1.450

1481 1219 -1.450

0,289
0771
-0.207

-0.715  -1.450
-1,450
-1,450

-1.450

2323
1383

0,581 0,701

1504  -1538 -1450

-1417 1,274 1,450

-0691 -0.443 -1450

i} UNSELECT ALL

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 loeation in the same well

Replace the selected position with
the current stage position

Copy the selected position to all wells
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9 Qick theAdd CurrentLocationbutton atthe bottom of thePositiond.ist to set the current
position.

1 Repeat the previous 5 steps until all desired locatioave been added.

Edit capture positions
Tovisit, repositionor deletea captureposition,seled 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.

Thelive viewwindow
TheLive Vievwwindow shows the field of view of the current sample position.

The cell image can be shown three different channels

oo

Holographic Amplitude

i

s iod

Camera

¥

Holographic Phase
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Holographid®haseshows the reconstructetiolographidmage based on the phase information.
This is thedefault image channel for the HoloMonit4 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 holographit amplitudemages
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Paug live imaging
Use theblack startbutton (p ) to pause the showingof live images.

@ Play/pause function does not turn on and bfflographidaser illumination

Panand zoom

To better see themage move itwith a mouseby clickand-drag, and zoom in or out by click
and-scroll.Use the buttons to the right of thieive Viewwindow as another way taoam in

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

Theseactions will onlypanand zoonthe image. The sample and the motorized stage
will not be moved.

Validating Capture Positions

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

@ Thisfunction is not available for EAeloint Assays.

<:Va|idation> | Quality validation
Automatically inspect capture positions to ensure good Validation status

image quality. « 10 positions inspected

o - = No image quality warnings
RUN QUICK VALIDATION Visits a few random positions

RUN FULL VALIDATION Visits all positions

Quality
warnings

Run Quick Validation or Run Malidation
The Position Inspection tool h&so options Run Quick Validatioor Run Full Validatian

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

After validation, the software will either indicate that no image quality warnings were found, or that
there were warnings.
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Viewing validated positions
Whena position has been validated peeview image has beeraptured ThePreviewawill

appear in thePositionslist. Displaythe Positionslist by clicking thdlist button in the upper
right corner(see list button to the right)

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

(9¥) 1511 suonsod @

Display the live image in theve Vievwindow by double clicking an image icon or highlightin
an image positiomnd then click the/isit Positio button.

@ Positions List (120) X

WELL PREVIEW X Y FOCUS
(& N/A 1918 1359  -1450
1 N/A 0486  -2058 -1.450
(& N/A -1.012 1875 -1.450
cz2 N/A 0408 0039 -1450

N/A
N/A
N/A
N/A
]
N/A
N/A
=
N/A
N/A

Preview
image icon

Bad image
warning

i..i UNSELECT A

= SELECT ALL

VISIT POSITION Go to the selected position

Set the current focus to

APPLY CURRENT FOCUS -
all selected positions

on

Move the selected position to a new

REGENERATE POSITION P
random location in the same well

COPY TO ALL WELLS Copy the selected position to all wells

Editingcapturepositionswith warnings
If the software has determined that the image quality is insufficient, 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.
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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.

Regenerate positiowill replace theselected positiorwith a random new position 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 automaticafigllowing the capture pattern that was set during
CaptureSetup. Sometimes manual positioning or focusing is necessary to achieve a higher precision.

Click theStageControktab 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  Coordinates Focus
Stage Controls | Target - DEFAULT FOCUS Software Focus v Automatic
d b=
L) X: 55,038 mm A
< > ¥: 33,861 mm @ stop
Z: 7,802  mm Focal distance (pm): 1283
Step size: 10 um
X¥position

X¥position
target
coordinates

arrows
Step Length

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

Target
position in
blue field

9 Clickanydesired position in a blue field in the

Capture positions window ~N %

1 Enterthe target coordinates in the Target > N\
coordinategext boxes i

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

Objective
icon (Green)

Adjust the step length for the stage movement by
enteringa suitable step length in the step length text box.
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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 umin X or Y direction will movbe stage by one field of view.

Move the stage to one of thexistingcapture positions by clicking the position marker in essel
map.

To better see th&/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 reset to original size
with the buttons found to the right of th&essel map or doublelicking left mouse button.

Focusing inheory

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

Thepre-set focussettings were calibrated when thdoloMonitorwasinstalledbut sometimes focus
needs to be adjusted by the usex.g. if the cell culture vessel has a coating that makes autofocusing
difficult. HoloMonitorhas 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 is tiie approximately correct 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 Focuindicator
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,Automaticfocusis activated.

For good focus, the grey marker in tBeftware Focumdicatorbar
shouldbe positionedwithin the green area, preferably in tleenter. If
the grey marker is tofar to either theleft or theright, move the
motorized stage in order to shift the marker to thenter.

Software Focus ' Automatic

Focal distance (um): 1351
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The black box in the bar represents the motorized stagdélove theblack box up Focus

or downto movethe motorized stage upr down. Click the two arrowfr controlled

stage movements up or dowithe arrows move witkhe step lengthentered in the
text box.

Note that the step length applies to atlirections of stage
movement: X, Y and Z. Too big steps can crash the objective into the sample

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

< DEFAULT FOCUS

(= stop

Clicking the button will immediately stop stage movement.

Manualfocusing
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.

91 Uncheck in the panel
9 Firstadjust thesoftware focus settingdJse the mouse cursor toove the grey markein the
indicatoruntil it iscentered inthe green area
1 Thereafter adjust the mechanical foclig 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 imagebelow show a holographic phase image that is in focus, slightly out of focus and totally
out of focus.

* 4 Slightly out of focus
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Holography

In the Holographytab, the holographiz-positioncan be optimizedthe stage movemensettling
time can be set, theesting positiorcan be handledand theexposure timeof the cameracan be set
TheCalibrationfunction can be accessed herdote thatAuto Calibrationshouldbe performed
before the start of each experiment.

Optimize z-position  Settle Time

uto-cal
Automatically find optimal gy, 1.0s
stage z-pos
Ylography | TART OPTIMIZATION Resting Position ©
 Move toresting position
between batches edium

OptimizeZ-positionautomatically by clicking the buttonThe software will ainto focusat 130Qt5 for
the holographic software focus.

3,0ms

Q Autoexposure

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 disturbances.

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.

Auto Calibrationgives a background image that is usedApp Suitgo lower background noise and
increase image qualityhere is a more detailed description in the Image calibration section in the
HoloMonitor Installation chapter.

Camerazxposue Time isset to auto exposure by default is possible to set the exposure time
manually as maye needed with extremely difficult samples.

Refractive Indeis used by App Suite to calculate deHltures App 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 description
of the calculations in thénalysig-eaturessectionat the back of the manual.
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Capture

In thispage,imagecaptureis startedand monitored.

Startcapture

To start the experiment capture, clithe Start Capturdoutton.

Delayingstart capture

The start of the experiment can be delayedatymer.

Duringcapture
ThelLive Viewwindow will show the last
captured image

The progress information includes

1 Numberof timepoints completed
out of total

1 Number ofimages captureaut of

total

Elapsed time

Estimated time left

Time to next capture

Progress bashowing current

experiment status

= =4 =4 4

Preview Results

Capture

@ START CAPTURE

Ready for capture.

Delay start 1 hours v

Capture

Gf START DELAYED CAPTURE

Ready for capture.

' Delaystart | 1

seconds

minutes

days

Capturing

") PREVIEW RESULT

Progress

Capturing time point 1 - Image 11/48

0%

to the end of the experiment

Window

Live View

Experiment
progress
information

Time points completed: 0/49
Images captured: 10 /2352
Elapsed time: 00:17

Est. time left: 4 hours

Forguidedapplicationsresultsare calculated during the experiment and can be viewed while the
experiment is runnig. Click the”review Resulbutton to be directed to the results pad&ee Results

for Guided Assays, next section).

Forin-depth applicationsno automatic results arpresented. The user needs to extract results as

needed(seeln Depthanalysis section).
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Pausecapture

The capture can be paused by clicking | Capturing
the PauseCapturebutton. The same
number Of ImageS that are Sk|pped @ STOP CAPTURE @ PAUSE ~' Append skipped captures to the end of the experiment

during thepausecan beused to prolong
the experiment once it is restarted.

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.

Finishedexperiments

When the experiment has finishedn@essage appearsating
that the capture is finished

(&) Kinetic Motj

Finished
Resultsfrom guided assays can be accessed immediately with
the Show Resultbutton.

ForIn-Depthexperiments the Show Resultbutton will connect mim e

to Experimentverviewpage Resultscanalsobe accessed Time points completed: 1/43

Images captured: 48 /2352

through theExperimentdab. Elapsed time: 03:11

Experiment capture finished. +/

Close the experiment capture by using theutton beside the experiment name.
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Results foguidedapplications

The analysis of a guided experiment is automatic and starts when image capture, begkisgthe
results ready for viewingven during capture. Experiment results are mainly presented as graphs
and/or tables,and allimages can be accessé&tihen thecapture is finishedall results can be

exported to Excdbr further analysis

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

Resultdist

Clickthe Experimentdab to open a list of all accessible experimentish their results.A spinning 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, duration, intervals, cell tgpesThe
buttons below theExperiment Summargan beused toopen, copy, exportor deletethe

experiments.

New Experiment
in progress

(£ HOLOMONITOR®

Result types

Duration = Interval

5 mins

Databases:

Database

Test DB

GFP Experiment

App Suite DB Cell Morphology

App Suite DB Cell Quality Contral

App Site DB Kinetic Motility

Shifting spheraids

App Suite DB Kinetic Dose Response

App Suite DB Cell Count

App Suite DB Wound Healing

Time started

2023-07-04 1713

2022-06-29 1147

20W-11-27 15:51

2019-10-17 13:07

2019-03-05 14:27

2019-03-01 1405

2019-01-18 11:07

2018-10-23 12:44

2077-06-05 1526

EXPERIMENT SUMMARY

Proliferation

Kinetic Proliferation

Status:

Time started:
Duration:

Capture interval
No. of timepoints:
No. of images:
Description:

Cell type:

Vessel map:

& open
D copv
C export

[ oeeve

4 be analyzed on another computer

e the experiment including all images and

+/ Fully completed
2019-12-05 16:37
48 hrs

60 mins.

Open, Export, Copy o
Delete Experiments

PEriment aleng with its
Edatabase

& experiment along with its results so that

Openexperimentresults

To viewExperimeniresults,doubleclick theExperiment titleor click theOpenbutton. Several

Experiments can be open in parallel.

Copy an experiment

ClickCopyto make a copy of an experiment, includingsattings treatments orcontrols and
conditionsand analysesThe copy will be placed in the same database as the original experiment.
This is usefud.qg.,if the experiments need to be analyzed for two different treatment definitions.
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EXpOI’t an experiment £ EXPORT TO NEW DATABASE
ClickExportto createa backup or a copy of the experiment | =™
that can be analyzed on a different computer. 4 Soomermpomnetenz 01100

Dos-response test #1068 2012 1115 143

1. When theExport to New Databaswindow opens
browseto find the destination

2. At the destination, right click to create a new folder
that will contain the new database with the exportec
experiment. Nimethe folderandthen selectit.

3. ClickStartto export all database data connected with
the experiment, including all image frames, settings
treatments or conditionsand analyses.

Check and uncheck tc
define which
experimentsthat will
be exported

Destination

Delete arexperiment
ClickDeleteto delete the entire experiment with resultBnagesand analyses

Deleting an experimeris a destructive action. There is no way to recover deleted data.

Experimenbverview

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

Vv

&8 Proliferation x

Access Images
and Set Up

Create New
Results

Experiment Overview

. s Experiment Summary Guided Assay Results
mage:
Kinetic Proliferation =]
Experiments Setup Proliferation cellQc
Capture status: +/ Fully completed 2019-12-05 16:42 2023-04261332 | | pew iosul
Time started: 2019-12-05 16:37
c Guided Assay Results Duration: 48 hrs @ 0
(Y Capture interval: 60 mins
Live View ) Cetl QL i ints:
e View @ S No.oftimepoint: 49 /BT /B
No.of images: 7056
@ Proliferation Description: <Not set>
=) 2019-12-05 16:42 Cell type(s): A549 B BT 2T
Database: App Suite DB Kinetic Proliferation nideptivanalysis
Vessel map: Sarstedt TC Plate 6 Well Standard.F - with
HoloLid™
- ‘ @\ @ Results buttons
< Results list [ o T Single Cell Gell Morphology
U (R | v Tracking
- 3 E
3

Access In
Depth
analyses
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WhenGuided Resultare opened, graphs and tables are displayed, showing the metie ofitput
variables. All different applications have different outputs. Details pertaining to each specific
application are found in protocoléitps://phiab.com/resources/manuatgrotocols/). A more
detailed description of the output variables is found in the Analysituressectionat the back of
this manual.

For further analysis, the results can be exported to Excel or similar software.

Theexperiment naméds shownin 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 aciessednage Analysitab.

Experiment name Experiment name

LpHDLOMO!\JHE!N@AppSmle File Database Hardwe

G ]

% @& Proliferation L929 x

Treatmenswith
corresponding

Application S . )
Pt Kinetic Proliferation Assay results Treatments

Overview

Name ENABLED COLOR

Cell count per cm?® M 01 yM Etoposide v

Images Cell count 1” - e WEHS
. LM Etoposide |
Experiments Setup ! UnCheCk 10 yM Etoposide
» checkboxes Y
c_ Guided Assay Results 00 pM Etoposide |+

i .

Live View Dose Response to hide data o i

2019-05-17 1006

Proliferation
1) 2016-06-05 1551

Vessel

g
BO O i,'.,l'
e
o O

P §
g g
B ﬂ EXPORT

Confluence [%]

Export data

In-depth
Analysis

Results display

Treatments andessel

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

For the different teatments the graphdata are presented with the color they havetlive vessel map
Uncheck checkboxes to hide data in traphs

Export results texcel files
Export the datao excelfor further analysidy using the=xportbutton.
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Normalized graphs

Graphdfor Cell Proliferatiorresultscan bepresentedas eitherstandard(left graph below)r
normalized(right graph below)Thestarting value for all normalized graphs equals theanvalue
for all treatments at time OThis waythe results can be directly compared to each otheren if
there aresmall deviations in seedingausedby e.g.pipetting errors

Cell count per cm' Cell count per cre’ - normalized

Image analysis

The basis for all results is taetomaticimage analysis, where cells are identified and counfédhe
same timejmage quality imutomaticallyevaluatedby the software and low quality images are
excludedfrom 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.

To ensure high quality results, especidiithe graphs look irregular or spikyis necessary to
examinethe analysedmages to see there areanomalous image captures or faulty error analysis of
the imagesFaulty images can excludel, either individuaimagesor all images from oneapture
position or whole wells.

Selected
image
Selected image WlndOW

0 HOLOMONITOR® App Suite | File  Databar

Vessel map

Capture
positions

~ 500 Contro
o)

600 Contr
8 700 Contro

) 2023-04-26 133;

@
kS
Capure Positions 9 a0 Contr
ok 1o inci

AESRD tudeexclude from analysis) w0 oo

b

b

b

L

b

L

b

L
Control

ol 11000 Contre
4 Trestment @ Control 121100 Controd
Wil A1 131200 Control

0

t

L

m

it

b

it

b

t

b

t

b

141200
Fos 2 15 1400
Pos 3 16 1500

Fos 4 7 1800
18 1700

v 181800

Hierarchical

cpho o DO DD DD D
e eeLeLEERERE

Frame: 1 Increase
N «|
o 1300 At .15 Time: 0:00 (AN DA 2 i
. 2 200 A1 s
Imagetree v CELL DETECTION CONTROLS
2 200 a1 15
o 23 200 A1 .5 « show threshold image « Show markers
view L4 u 2300 a1 18 Sensitivity: -15 emmm—(_)

25 200 Control A1 .
Copy to all images in current | pesition
Fos 13 . Y
+ Include selected images above

Fos 14 v 443 ADVANCED CONTROLS
® Shawallimages

h.o
-
,:—_;0(@50

Show images withaut warnings only

Show images with warnings anly 49 images
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Image positions thevesselmap

All capture positions are displayed in thiesselMap.
To better see the positiongacement move theVessel
Map by clickand-drag, and zoonmn or out by clickand-
scroll or by using the zoom buttons (see imagé¢he
right). To show theVVessel Majin original sizedouble-
clickit or use theResetZoom button.

When apositionis selected, theorresponding images
are displayedn the Selectedmagewindow.

To see theositiondesignation, bver the cursor above a position marker, in

\
Reset Zoom

We,fB; this case Well B2, Position 1 (see imsgthe left).

Pos. 1

Thecapturepositions list

TheCapture Positionkist is organized as a tree viegshowing the
experimental hierarchyClicking ararrow expands theinderlying
hiddenlist.

Selecting an item in th&apture Positiontree view shows la
corresponding images in thHeosition Imagelist. Ife.g, the
experimentnameis selected all images included in the experimen
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 Changesbutton.
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Clickarrow
to expandist

Capture Positions
(check/uncheck to include,

4 Proliferation L929

P Well B2
b Well C2

b well D2

v
v
v
v
v

P Treatment ® 1M Etoposide

b Treatment @ 10 pM Etoposide

4 Treatment @ 50 pM Etoposide

P Well BS v
4 Well C5 v

Use checkboxes
to include or
excludepositions
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 .
4 o Warning
s ooe symbols
L 6 0
v 0
4 0
v Use checkboxes 0
v to include or 0
v exclude frames 0
v 1 0
v 13 124 Control A1l 1 0
v 14 1:31 Control A1 1 0
v 15 1:38 Control A1 1 0
v 16 1:45 Control A1l 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

Thepositionimages list

Imagesfor the positionsselected in theCapture
Positionslist are displayed in theosition Imagekst.
There, information relating to each frame is given and
it is possible tancludeor excludeindividualframes in

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

well numberand position numberare given.

The image of the currentlyelectedposition will be
shown in theSelected Image Windaw

Image display functions are foutelow thelmage
List

fChecknclude&lectedimagesAboveto include
data in the resultérom allselectedimages in
the Imagelist.

T Activae ShowAll Imagesto display all images
from selected positions/wells/treatments

T Activae Show Image®Vvithout Warnings Onlto
display all images withoutwarning from
selected positions/wells/treatments

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

Sometimes the imageguality isinsufficient,or the imageanalysids inaccurate. The software
automatically tries to detect theskamesand excludehem from the results There are two types of
errors quality andanalysis Images witHow quality, due tq e.g, debris or high level of noise, are
indicated with ared exclamation icor@ in the Position Imagelist. Images witta faulty analysis
e.g. celdetection errors, are indicated with arange exclamation icc

Below are examples of bad images which are typically excluded from an andiysisexamples are
presented in thelroubleshootingsectionof this manual.

Sampleexamplesf imageswith A) condensationB) a scratch and C) part of an
air bubble, all of which cause insufficient imagesality.
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ActivateShow Image¥Vith Warnings Only to look atonly the discardedmages and determine
whether it was a corrediltration. 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 hasdisearded

check the image box in theosition Imagekist. Thedata willthen be added to theesults

If the software has missed removindpad qualityimage, itcan
be removedmanuallyfrom theresult ActivateShow Images
Without Warnings Onlto display all images without warnings
that are selectedn the Capture Pasionslist. By unchecking the
boxes in thePosition Imagelist, data is removed from the
results graptwhen 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 resultsee image to the right)

Apply changes

Capture Positions
(check/uncheck to include/exclude from analysis)
4 KA1 Motility L929 etoposide
4 Treatment @ Control
4 Well Al
Pos 1 R
Pos 2 e
b Well B1 ]
b Treatment @ 50 uM v
b Treatment @ 100 uM v

Checking and unchecking images or positaffsct the data
displayed in graphandtables as well as exported dataut only
if they are appliedToapplythe changes and display them in the
resultsgraphs clickApply ChangesTodiscardthe unapplied
changes, clickiscard Change#f there are anyinapplied
changes, a red warning tegayingUnappliedChanges Exiawill
appear beside thé\pplyChangeandDiscardChangeduttons.

Changesnade by checking and unchecking will not
be savedand applied to the graphend tablesunless

4 Proliferation 1929

Treatment 0.1 yM Etoposide

b Well A2

b Well B2
P Well C2
b Well D2
b Treatment @ 1uM Etoposide
P Treatment @ 10 pM Etoposide
4 Treatment @ 50 pM Etoposide
P Well A5
b Well BS
4 Well C5
Pos 1

Paos 2

Pns 2

APPLY CHANGES DISCARD CHANGES #f'Unapplied changes exist

<)««s«s& Cde s’

Changesvill be applied to the currentesults;they will not be shown as a new result.

: the Apply Changebutton has been clicked.

Tokeep the old results in parallel with new results, use th

Guided Assay Results

Create New Resulbutton found in theExperiment Proliferation Motiity T Create

New Result

resultssecion for moreinformation).

2018-06-05 15:51 2020-11-03 16:31

Overviewto create a parallel analysiseethe Reanalyze

/GG | /BT
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Viewing theanalyzedmages
To view an image in theelected Imagwindow, selectthe  [selected image
image in thePosition Imagdist. Further images can be
displayed by using the up and down arrow keys on the
keyboard, bymoving theslider below theSelected Image
window or by using the“lay/Pausebutton or the Forwards
or Backwardébuttons belowthe selectedimage(see image
to the right).

Buttons
to show
images

Sider
to show
images

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

Adjust
image
contrast

Increase
contrast

Copy to all images in current PO

Adjust cell
detection
sensitivity

Increased contrast

412 ADVANCED CONTROLS

Automaticcellidentification
The software automaticallglentifiesthe cells in all images.

1 The algorithrtakes into consideratiorell thickness,
size and morphology teeparate the cells from the
backgroundand then tosplit adjacent cellandfine-
tune the result.

Thresholded
cells masked
in blue

1 Thealgorithmidentifies cells by setting a threshalat
determines what is cell and what is backgrou@ells
areshown as a blue are&achidentified cell isthen
marked with a red db UndcheckingShowThreshold
Imageand Show Markersn the Cell Detection Controls
window willhidethese parameters.

Red cell
marker
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Adjusting celidentificationsensitivity
Usually, the cell detection algorithm identifies cells —
correctly, but if not, use thé&ensitivitysliderto perform u i
a manual adjustment. To aid the adjustmeciteck fime: 0:00 WG contrast

Show Threshold Imagend Show Markersn the Cell
Detection Controlsvindow. When a suitable sensitivity [ ¥ s tresholdimsge ¥ Showmarkers

. o . e s Sensitivity: '15%

is found it is possible to copy the sensitivity valoell

H . opy to all images in current  position - copY
images in current copyto allimag *LP

$4% ADVANCED CONTROLS

Advancedaell identification

For more advanced cetlentificationadjustments, click.dvanced
Controls Theadvancectell identification adjustmentare performed in 177 ADVANCED CONTROLS
three steps:

1 Selectio or
Positionor
Wellor
Treatmentor
Experimen

= =4 =4 4

Theexampleshows an image beforelé¢ft) and after
(right) threshold adjustment.

1. Determine whichihresholdCalculation

Method that results in the bestell

identificationfor the current v Show threshold image '+ Show markers
experiment Threshold value: 134 eo— )
2. If needEd, use th@\djustmentsliderto Threshold method:  Auto - Minimum Error -
fine tunethe threshold setting. Min. cell size: 19 (")
3. If neededuse theMin Cell Szeslider to | Copytoallimagesincumrent posiion  ~ - copv

ensure that every cell has a cell marker.

Stepl. Different threshold calculation methods

The background threshold determines which
objects that will be identified as cells in the image.
There are several methods to automatically

Manual

calculate thethreshold.lt is advisable to try out

which method that works best for every type of e

cell sampleThe software uses thelinimum error | Auto - Adaptive tophat erense
method by default. Time: 0:00 Auto - Adaptive mean contrast

Auto - Adaptive gaussian
ADVANCED CELL DETECTI(
A

uto - Double Otsu

¥ Show threshold Auto - Double adaptive mean

Manualallows the user to directly set the
threshold level using the slider. <

Auto - Double adaptive gaussian

19#}

Copy to all images in current position v coev

Threshold method:

Minimum errorsets the threshold level
using the minimum error histograsinased
threshold method.
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Otsusets the threshold level using the Otsu method.

Otsu in blocksplits the image into blocks which are thresholded separately using the Otsu
method. This is a form of adaptive threshold.

Adaptive tophaiuses morphological filtering prior to thresholding to amplify -edikke
objects.

Adaptive mearsets an adaptive threshold using a mean filter.
Adaptive gaussiasets an adaptive threshold using a Gaussian filter.

Double Otstis a threshold method where both a wide and a narrow threshold mask are
used. The narrow image is morphologically reconstructed under the wide image. The final
image is used asthresholdmask. The result is a cleaner threshold mask. Double Otsu uses
double thresholding with Otsu global threshold as #&idel threshold.

Double adaptive meais the same as Double Otsu, but with two adaptive mean threshold
masks.

Double adaptive Gaussidsithe same as Double Otsu, but with two adaptive Gaussian
threshold masks.

Step2. Adjusting background threshold
In addition to thedifferent automatic calculation methods for cell identification, the user can adjust
the settings usinghe Thresholdvalueslider.

ADVANCED CELL DETECTION CONTROLS

Threshold method: ‘ Auto - Minimum Error - ‘ For StepWise adeStmentS!
19 =) clickthe slider tutton and
then use the arrow keys.

Min. cell size:

Copy to all images in current  position ¥ | CoPY

Adjusting the threshold between cell and background with the slider will adjust the minimum optical
thickness of objects considered to be cells. Image A shows correctly thresholded cells, image B cells
with a too high threshold, and Image C cells with@Itow threshold.
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Step3. Adjusting object definition, i.eell size

The minimum cell size is adjusted by usihg Min Cell 9zeslider(see image aboveThe goal is to

have one blue marker in every object considered to be a cell (see image A below). The slider values
do rot have a unit, but they are related to the diameter of the largest circle that can fit into the cell.

ADVANCED CELL DETECTION CONTROLS

v Show threshold image + Show markers

134 —:)

Threshold value:

For stepwise adjustments,
clickthe slider tutton and

Threshold method:
Min. cell size: then use the arrow keys.
Copy to all images in current = position v | CoPY \

Auto - Minimum Error v

N\

Common cell identification problems

A. Threshold is OKCell sizés OK.
B. Threshold is set too low, too much of the background is
counted as cell are&ell size is OK.
C. Threshold is set too high, too little of the cell is included in the
cell areaCell size is OK.
D. Threshold is OKCell size iset too low, the cells are segmented U
into smaller units.
E. Threshold is OkCell size iset too high, the cells are merged
into larger units.

Pressmoothing
ActivateUse presmoothingto smooththe cell edges

@ Note that cell identification does not carry over from | l

the App Suite assays to-epth and vice versa.
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