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INTRODUCTION HOLOMONIT@RMV4

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

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

Applications are described in protocodsg. the kineticell proliferationprotocol, the kineticcell
motility protocol, the kinetic dose response assay prototbe woundhealing protocol, theell
counter protocol,andthe cellquality control protocol. All protocols can be found on
https://phiab.com/resources/manualprotocols/.



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

THSMANUAL

The first part of this manual includes information on instrument safety and handling.
The second part includes guides on how to usedifferent parts of ApfSuite software.
The third part is a@roubleshootingguide.

Applications are described in separate protocelg, thecell proliferationprotocol, the cell motility
protocol, andthe cell QQorotocol, which can be found omww.phiahcom/manualsprotocols/.



INSTRUMENT SAKE

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

- Electromagnetic Compatibility (EM20)14/30/EU(former 2204/108/EC)
- Low Voltage Directive (LVP()14/35/EU (former 2006/95/EC)

and referring to the harmonized standards

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

This manual includes informati and warnings which must be observed by the user. It contains
information notes as well as information of importance to safety of personnel and property. If the
equipment is used in a manner ngpecified in the manual, the protection provided by the
equipment may be impaired. Symbols are categorized as follows:

Important information

Risk for physical damage on person or
property.

Risk for electrical shock that might cause
damage tgperson or property.

Risk for laser light causing damage &vgon or
property.

>PP>©



WARRANTY

The manufacturer guarantees that the instrument has no material or production defects when
delivered, according to EU directive 99/44/EC saleoosumer goods and associated guarantees. If
the manufacturer is informed wliin 6 months after delivery, the manufacturer is obliged to rectify
such defects. It is the manufactug@mecision whether to repair the instrument or replace the
instrument withan instrument free of defects.

No guarantee is provided for defects caudgtnatural wear (wearing parts in particular) or improper
use.

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

With the exception of the procedures specified in this manual, no ntaimance
or repair of HoloMonitor may be performed by users. Repairs may dmdy
performed by authorized personnel.



COMPUTER REQUIREMENTS

HoloMonitor is controlled by the proprietatgoloMonitor App Suitesoftware (App Suiteyunning on
an external compter. App Suiteneeds to be installed prior to installation of the HoloMonit&se
unit. These are the recommended computer specifications

Operating system: \Windows 10, 64it

Processor: Intel Core i7

Memory: 16 GB RAM (8 GB minimum)

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

Display: Full HD (1920x1080) or higher

Other: 2 free USB ports, buiih in the computer (not a hub)

INCUBATOR REQUIREMENTS

The HoloMonitor is designed to work in sxcubator with 95% humidity and 5% &5 37°C butwill
work from 10-40°C and at arbient humidity am ary combination of the ambient gases (£, N
etc.).

The incubator needs to have sufficient space forltedoMonitor to move during the experiments

Note that when heat sterilizing the incubator, HoloMonitor and all cables need
to be removed from the incubator.

Operating temperature 1040° C
Operating humidity Max 95 %
Space required in incubator 40%27x1%m (wxdxh)




SOFTWARE

Softwareinstallation

App Suite is installed through a single installer executable that guidesghrbie installation
process. The same installer is used regardless of purchased applications within the sdftveare.
installer can be down loadedom the PHI websitehftps://phiab.com/product/holomonitorapp-
suite-software/)

Software activation

After installation App Suite needs to be activated by entering the License ID and activation password
which were provided during system installatiddnceactivated, the purchased applications become
available. The request for activation will appear automatigakyfirst time someone uses the
software.One software license is valid for two computers.

License Status

The Current IICenSe Status can alwm ‘10 HOLOMONITOR® App Suite | File Database Hardwar  Help
accessed via the Help tab in the top menu. ) ' R anage icense.. |
aa Applications @ rbour.

Here it is possible to refresh,-axtivate or
return the curent license.

Refresiwill update the license. This may be

necessary for newer versions of the software o

. . ) The software is licensed to INTERNAL [PHASE
if new applications have begmrchased. @ rctetes

HOLOGRAPHIC IMAGING].

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

ReActivatemakes it possible to switch to anothe
License IDe.g.switching from a timdimited to
a stanard licensewithout reinstalling the

SOftWare . Connected to license server

Return Licensis used to inactivate the software

on the current computer. App Suite mthen e.g.be installed andactivated on another computer.
Each license can be activated and returned twice. A trixidie can only be activated once on one
computer.

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

& ReFRESH.. @b REACTIVATE. b RETURN LICENSE...

Internet Access
During software activation or for service purposes it is convenightitomputer can access
internet when needed.

Note that Windows Update may reboot the computer, thus disrupting argoory
experiments. We therefore recommend scheduling updates to a time where the
O2YLJzi SNI Aay Qi dzaSR 2 NJ ianb¥fbi a exRekiniented A y 3
that no updates are downloaded and installed when the experiment is running.

Sleep mode

Set the computerto never go to sleep, otherwise the computer may close down and
ruin an experiment.

%



HARDWARE INSTALLATION

Cleaning andhstalation
The HoloMonitor should be delivered and assembled by trained personal. They will ensure that the
stage is orrectly mounted and calibrated.

1. Use gpapertowel with 70 % ethanol to clean the cables and optical fiber that will be inside
the incubdor. If there is a cable port on the incubator, insert the cables through that port.

2. Connect the USBable to the comuter.

3. Connect the power cable to the wall outlet.

4. Clean the instrument exterior. The instrument can be wiped down wihaer towel
moistenedwith 70 % ethanol. Cleaning must be performed so that no liquid enters the

interior of the instrument.

5. PlaceHoloMonitor M4 inside the cell culture incubator. Maksure there is space for the
motorized stage to movéseeINCUBATOR REQUIREMENMTHON)

6. Connect the USBable to the
instrument

Powercable
lock ring

7. Connect the power cable to the
instrument. Ensure that it is
properly aligned before
tightening the lock ring

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

To avoid buildup of internal condensation, the instrument power mustiwaysbe
switched onwhile HoloMonitor is inside the incubator.

white body of the instrumentwhen lifting.

C Do not lift HoloMonitor by holding the motorized stage. Onhold the blue and

10



Removing protective cap

When theHoloMonitorisinside the incubator and acclimagid, the protective caps can be removed.
There are two caps whitecap protecting the objectivand a blaclcapcoveringthe laser fiber
connection point

Objective

Laser
fiber cap

Connecting the laser unit
Background information

The optical fiber must be &indled gently. Do not forcefully stretch or bend the fiber.
Do not touch the fiber tip

The laser needs approximately 86conds to warm up before the laser light is visible.
additional 5 minutes is required before it is fully stabilized.

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

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

beam emergingfrd 4§ KS FTAOSNI R2Sa y20 NIRAIFGS RANBO

P> ob

Connecting the instrument
1. Carefully remove the protective cap from the Optical fiber tip. Save the protective cap for
future use.
2. Gently insert the optical fiber tip into the fiber connector. Madwge that the metatidgeon
the fiber tip is aligned with the guiding notch in the connector socket before tightening the
lock ring.

11



3. Connect the Laser unit power supply teethaser unit and a wall outlet.
4. Wait 5 minutes for the laser to stabilize, theim the calibration procedure.

Guiding
notch

Calibration

Recalibratethe HoloMonitorbefore eachuse. Image calibration gives a
background image that is used Bpp Suitgo lower background noise and
increase image quality. The calibration procediaiees approximately one minute.

Holovonitore ma | Otart App Suite and wait for the HoloMonitor M4 to initialize. Wheargthing is
winmeterizedstage | regdy, click the Calibration button below the instrument information.

S/N EMUL1CC
R Follow the instructions and ensure that there is no sample orsthge Click
© online continue, and thecalibration is performed automatically.

AUTO CALIBRATION ® AUTO CALIBRATION x

Calibration finished

L]
\ « Exposure time = 35ms

0 % 3
Vessel Holders gy et
Revision: 2 Please remove sample from the stage. v
+ Pattern contrast 41
—# =) 50
X Y
+ Hol noise  ° 0,66

03 14

@ Disanostc valucs above give an indication of image qualiy. Al vakies should be
in the green range. You can now close this window.

'RECALIBRATE Close
c

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

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

12



If App Suitefails to performa [T

calibration, a warning will appear. Corten o et etomeddrcpin | | b e '
After verifying that HoloMonitor is recliate fneeded [HEprmim
properly installed and cleaned, Bl || rroononm E=———
clickRecalibrate P Hologramnoise 000

@ D Iues sbove give an indication of image quality. All values should be
he g ge. You can now close this windew.

Calibration trouble shooting

Problems

All calibrations values are in the red

If you cannot get the&Calibratio wizardto passa calibration stepand all valuesHxposure time
Pattern contraseandHologram noisgare in the redanges thismight indicatethat the laser is not
able to produce enough light. This could be caused by:

Laser not properhattachedto HoloMonitor M4
Hectricity cableis notconnectedto the laser hub
Dirty optics

Dirty laser tip or seating

Laser requires normal periodic recalibration

9 Dirt/condensationinsideHoloMonitor

= =4 =4 -4 =4

Pattern contrast is in the ra@nge
An unstablePattern contrasvaluein the greerrangeor a valuen the yellow/red rangecould
indicatethat the laser needs periodic recalibration.

Hologram Noise is in the reange
AHologram nois&alue in the redangecould indicate that there isit on the optics or dirinside
HoloMonitor.

What to do

All values are in the re@heckthe laser

Is the red light shiningn the objective

If not, is there power to the laser and the green light the laser module iBlinking?

Does the image in thévie capture tab lookiormal?

Is there a possibility that the optical fiber cable has been damaged or crushed?

Is the laser connection tihe back of the HoloMonitoM4 tight andpositionedcorrectly?

Inspect the Laser tipJnscrew the_aser connectiofrom the back of HoloMonitoand see if

the tip is scratched or dirty.

1 When the laser connection is detached from tdeloMonitorM4: Does the laser light shine
in a strong and perfect red circle when shining on a white palfer@t, it iseither dirty, or
the tip could bedamaged or cracked

=A =4 =4 4 -8 A

If the laser tip needs cleaning
1 Wipe the tip with a dry cottoswabin one direction.
i Take a new cotton tip and clean the hole where the laser tip is seated.

13



1 Carefully reconnedhe laser paying attention that itakeyed. Theguiding metal ridg®n
the laser connection must slip into the guidingtchin the connector sockeat the back of
the HoloMonitor. Connections must be finger tight.

1 Rerun the Calibration wizardAfter successful autoalibration- you shoutl seeall values
(black arrow headsh the greerrange

If the laser needs recalibration

Go to the top menu, select Hardware and then the current HoloMonitor. Activate the Laser
Calibration Guide and follow the instructiodsterwards, e-run the Calibraton wizardAfter
successful autaalibration- you should see all valuéblack arrow headsh the greerrange.

‘p HOLOMONITOR® App Suite File Database Hardware Help

vy Emulate HoloMonitor® k4

HoloMonitorh4: EMULO Instrument Cleaning Guide...
Laser Calibration Guide...

Helder revision

If the optics are dirty

Go to the top menu, select Hardware and then the current HoloMonmitdr Activate the Instrument
Cleaiing Guide and fddw the instructionsYou will probably have to dihe cleaning2-4 times
depending on how dirty the optiare. Afterwards, e-run the Calibration wizardAfter successful
auto-calibration- you should see all valuéblack arrow headsh the greerrange

If nothing works
If any of the Diagnostic values remain outside the green range after several cleaning attempts,
contact the technical support atupport@phiab.sdor further assistance.

14
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HOLODRY

The PHIHoloDy OF yAaiSNJ Aa RSaA3IySR { MidnBaBdiledifin® Ay G S NR
internal condensation while operating inside a cell incubatar.optimal HoloMonitor M4

performance, ando|j dzI £ A F& T2 NJ 3 dzl Nlcahist& Seeds ® NardpteGakleast2 f 2 5 NB u
once a month.

To mounta HoloDry canister, the HoloMonitor M4 microscope needs to be equipped with a
protruding spout. Recent systems are prepared for HoloDry, but older microscopes need a simple
upgrade, where the sput repla@sthe previoudilter plug.

For further information, see the HoloDry protoaghich is accompanying the HoloDrys

15



CLEANING INSTRUCTIONS

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

Qp HOLOMONITOR® App Suite File Database Hardware Help

vy Emulate HoloMonitor® k4

HoloMonitorhd4: EMULO Instrument Cleaning Guide...

Laser Lanmauwn aulie...

Holder revision

You will probably have tepeatthe cleaning2-4 times depending on how dirty the optiase.
Afterwards, e-run the Calibration wizardAfter successful autoalibration yu should see all values
(black arrow headsn the greerrange.

In short, the cleaning is performed as described here:

Clean he top of the objective with a fresh cotton swab
dipped in 70 % ethaol. Use a dry cotton swab to remove
ethanol residues before it drieShe top of the objective
is cacave, and cleaning needs to be performed with
some vigor.

Clean he top window with a fresh cotton swab dipped i
70 % ethanol. Use a dry cotton swabremove ethanol
residues before it dries.

16



To validate that the optical surfaces are clease the calibration procedur&®epeat cleaning if the
Diagnostic Values are not in the green ranges.

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

Set the image channel in the Live View to Amplitude. Th ACE CHANNEL
uncheck autadcus and set the focus to 300. Any specks | (s|graphic Amplitude v
other dirt now in focus are positioned on the objective ti

Software Focus

If any of the Diagnostic values remain outside thesgre Autofocus

range after several cleaning attempts, contact the == =
technical support asupport@phiab.séor further Focal distance (um): 300

assistance.

Cleaning instrument exterior
All outside surfaces of the base unit and the motorized
stage can baviped down with 70% ethanal

Avoid havingnyliquid entering the
interior of the instrumen.

On a regulabasis, wipadown the cables connecting the instrumeiging70% ethanol to minimize
any microbial buileup.

17
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USING THE SAMPLE HOLDER

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

A

-

=

There is a previous, black version of holdeesiion ) with amicroscope slide
holder, astandard multiwell plateholder and a petri disholder. In order to
E——— use the older holders, the
Revision number must be
reset in the software, HoloMonitor® M4
th . th vV | Ma With motorized stage
otherwise the Vesse ps N EMULICE
will not be accurate. Emulation HW

0 Online

6 Auto-calibration
needed

¥ CALIBRATION

Vessel Holders g ser
Revision: 2

18



Loading the sample holder
Before use, wipaghe sampleholder with70% ethano&nd put it in the LABench,with the two slots
facing towards the user.

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

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

2. Thereafter, eplace the standard lids with the appropriate HoloLid, following the HoloLid
protocol. There are several types of HoloLids suitable for different cell culture vessels. They
all have separate protmls which can be found attps://phiab.com/resources/manuats

protocols/.

3. Then, place theloaded sample blder on the HoloMonitor stage. First cliskot 1 in place,
and thereafterslot 2.
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LONGTERM STORAGE

If the HoloMonitor M4 is not going to be used for two weeks or more, remove it from the incubator
and store it at room temperature with a dust cover. The HoloMonitor should not repeatedly be taken
out of and placed back iatthe incubatoras temperature fluctuations can cause disturbances. Once
the HoloMonitor is removed for long term storage, please leave at room temperature at least two
days.Protectthe objective andhe laser fiber connectowith their respective covers

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

Turn off the laser unit before disconnecting tHaserfiber from HdoMonitor.

If the cables are left inside the incubator for a longer period, remember to wipe
them regularlywith 70% ethanol to reduce the ristor incubator contamination.
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SAMPLE REQUIREMENTS

Cells
The HoloMonitor is intended for use with living, niafeled,eukaryoic cells

Adherent cells growing as monolayers can be analyzed in all the vessels mentioned below.

Quspension cells need to be mounted on a microscope sligegaced inor Countes®counting
chamber,or anothersingle use hemocytometer thiout grid, or acell culture vessel similar to IBIDI
slides.For the Cell Count App, we recommend Countediscount chambewhich can be ordered
from www.thermofisher.com

Cell culture vessels
For the bestell care andmaging quality, use

w35 mm Sarstedt Petri dishes with HoldMdcat.# 83.3900)

w AOARAT LI I &0 AGt.#801085cheinbi&xis slige@dt.# 89326, B53nin culture
dishes(cat.# 81156pr 24-well plates with wound healg insertg(cat.# 80241)

w { I NZvell fl&Rkds with HoloLit(cat.# 83.3920.005)
w {FNBEGSRG fdzY2Et wn 2(bh#b34.600004 or 9416006084 6AGK | 2t 2

Glassbottom Petri dishes are highly recommended.

Note that it is veryimportant to keep the cell culture vessels perfectly clean and
unscratched.

Even wiping the cell culture vessel clean with ethanol will probably not help much as traces of dirt
and tissue fiber will persist. Instead, avoid touching the top and bottorfases ofthe cell culture

vessel when handling it, even when wearing gloves. Avoid anything that might scratch the surfaces.
Cell culture plastic is very easily scratched.
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HOLOLIDS

The PHI HoloLi#have beerspecificallydesigned to eliminate imagdsturbarces caused by
surface vibrations and condensation inside the cell culture vessel. Hdlbhigsavailable irseveral
different formats. They are made of patyethyltmethacrylate (PMMAacrylic glass a nontoxic
material often used in medical sgery impants, denturesetc. For more information see
https://phiab.com/resources/manualprotocols/.

In order for the lids to fulfill their function, an appropriate amouwrdtcell culturemedium nesds to
be added to each well.

Vessel I 2 £ 2 [| Final volume| Growth area
PHIcat.# | mL/well cné/well
Sarstedt T@lish 35 (cat#83.3900) 71110 3.0 8.0
Sarstedt TC-@vell plate (cat# 83.3920.005) 71120 3.0 8.8
Sarstedt lumox@4-multiwell plate (cat# 94.601.014)| 71130 1.8 1.9
Sarstedt lumox® 9ultiwell plate (cat# 94.6000.024)| 71140 0.17 0.2
A 6 A RIiEht35 mm, high (ca#81156) 71111 2.5 3.5
A 0 A Pplaté 24 Well Black (cat.81156) 71131 2.5 1.9
Eppendorf éwell plate (cat. # 0038110010) 71150 3.0 9.4

22


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

HOLOMONIT@APPSUITE SOFTWARE

Introduction

Ho 2 a2 y A (i 2 NJsdtwallelisgpelzllyidesigned for capture and analysis of holographic
microscopyimages using HoloMonitdvl4. It enables the user to capture both single images and
time-lapses. With images captured at regular intervals, tiagses can be used to studipw cell
processs. Theprocedure is simple. The user captures images of the sample dsiofylonitor M4,
which ae then analyzed in thépp Suite software. The imaging procedure doesafédct the cells in
any measurable wayl.o simply count cells takes less than a men@onfluence measurements and
morphologymeasurements are performed simultaneously. further analyze the cell morphology,
either the built-in analysis functions can be used, or data can be exported adik®ifor further
work in Excel or similaoftware. Cell movement and morphology can be tracked over thmaugh

a timelapse sequence for botimdividual cells and cell populationehe raw data will remain intact
through all analyses, as all changes made by the useiconyern how the results amisplayed.

HoloMonitor App Suite software comprisapplicationshat perform assays such &sndic
Proliferation,KineticMotility, Kinetic Dose Response, Cell Countieil Quality ControlCell
Morphology, Wound Healing, and Spatial Cell Traaksigy the HoloMonitor M4. Each assay has a
specific softwarapplicationas well as a protocol. Thgsanual will describe the software functions
common for all assays, while asspecific details areofind in each protocoln order to activate
applicationsspecific licenses are needed. For more information, pleasewigit.phiab.com

contact your distributor osupport@phiab.se

Overview
Introduction

\p HOLOMONITOR® App Suite | File Database Hardwar
H-H a8 Applications
11 ——
Application:
GUIDED END-POINT ASSAYS GUIDED KINETIC ASSAYS IN-DEPTH ASSAYS IMAGING
g

Experiments Cell Quality Kinetic
q q Cell Morphol G | Capt
Control (i) Proliferation Assay LR ® LT HoloMonitor® M4

¥ Motorized stage

— S/NEMUL7CT

. L Emulation HW
Kinetic Motil
Cell Counter . inetic Motility
Assay

@ online

- q Auto-calibration
Kinetic Dose Spatl.?l Cell (i} needed
Response Assay Tracking

¥ cauBRATION

Vessel Holders gy ser
Revision: 2

Wound Healing
Assay

&
¢
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1.

In the top meny the Database Handlethe Instrument Cleaning Guide, the Laser Calibration
Guideand the HoloMonitoM4 Emulatorcan be accessedhe Database Handlallows for
copying, editing, transferring, and deleting dafdne HoloMonitor Emulator is a virtual
HoloMonitor M4. When activated it allows access to all live functions of the App Suite
software.

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

9 Applicationscontains the Application libranZlicking theApplicationname gives
access to a short description, as well as a button to staragsayOnly apgications
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/resour@s/manualsprotocols/.

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

1 Live Viav allows the user to study cell samples without setting up an experiment.
1 In-depth aralysisaccessesoftware for detailedstudies of individual cells and for the

woundhealing assay analysis.

In the center panehll components of the software are displayeittive (licensed)
applications are highlighted in blue.

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

Allappications have a similar workflow that guides the usgpugh setup toimage acqisition. The
guided assays provide results immediately during the experiment whiledkeltsfor the In-Depth
applications are provided after analys@e exact procedure for each application is described in a
separate protocolThe protocols can be fmd athttps://phiab.com/resources/manuatgrotocols/.

WORK FLOW:

RESULTS &
PREPARATION EXPERIMEN

SETUP ANALYSIS

~~) Open Results

Check for analysis
errors

Set duration and capture a s
3 Export results
intervals 03 ewont

Define experiment

Check image quality Create new results

O

Put vessel holder with

Start capture
cells on HoloMonitor® P
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Applications

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

Connected
instruments

(D HOLOMONITOR® App Suite  File  Database  Hardware  Help

a8 Applications

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

¥ CALBRATION

Vessel Holders gy ser
Revision: 2

Kinetic Motility Assay

Description |~/ Output

The HoloMonitor® Motility Assay is designed to explore the metility ef a population of cells over time Kinetic data given as values per condition
Qo Motility can be assessed in terms of speed, in this case the mean speed of all cells in a population over .« Mean cell speed [um/h]
O@) time. In addition, the accumulated mean distance at each time point is automatically d d by the . mean cell distance [um]
~o software.

SETUP ASSAY
SETUP ASSAY FROM...

In-depth
Analysis

Scanning for hardware

Assays ishort

Cell Quality Control

TheCell Quality Control assay can be used to ensure that the cell count and/or confluence is
appropriate at starbf an experimentlt can also be used as a tool to detect undesired changes in
your cell culture as compared to previous experimeni{Be aitput is cell count, cell confluence,
mean cell area, mean cell volume and mean cell diameter

Cell counter

The CdICounter assay is designed to automatically count suspension cells usingyad@ountess
counting chamber. Cell count is provided as iemof cells per volume unit, i.e. the same principle

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

Kinetic Proliferation Assay

The Kinetic Proliferatioassay is dsigned fora continuousautomated and detailed proliferation
analysis of adherent cells. At each timepoint individual cells are automgtidafitified and counted
by the software.The output is cell count and cell confluence over time.

Kinetic MotilityAssay

The Kinetic Motility assay is designed to explore the motility of a population of cells over time. At
each timepoint individual cells@ automatically identified and their position is compared to the
previous timepointThe output is the mean celpsed of the population and the accumulated mean
distance.
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Kinetic Dose Response Assay

The Kinetic Dose Response adsajesigned for autontad and detailed analysis of drug responses
in adherent cells. The cells are automatically identified and counyettids software. Results are
presented as an interactive dosesponse curve where results for each condition can be displayed
for any selectd time point. The output isell count, cell confluencandmean cell volume

Cell Morphologyssay

The Cell Morphlogy assay enables quantification of a wide range of properties for individual cells as
well as cell populations. Scatterplots help visualize correlations between controls and treated cells
and to distinguish between cell populatioffe ouput consists dmore than 30 different cell
parameters. The results are also accessible in excel spread sheets

Wound Healing Assay

The Wound Healing assay enables the study of cell migration and/or cell proliferation over time. The
kinetic gap closure datas well as defront velocity are seraautomatically achieved. Output data
include gap width, cell covered area and cell free area over time.

Spatial Cell Tracking

The Spatial Cell Tracking tool enables monitoring and analysis of cell motility, nmignadio

morpholog of individually selected cells. The cells can be tracked over time even throughout mitosis.
The results can be used to distinguish between random cell movement and cell migration, and to
follow morphological changes over time. The outponsists of movment diagrams, cell speed and
direction of movement and diagram of cell parameters over time with more than 30 different cell
parameters

General Capture

The General Capture module can be used for flexible setup of an experiment. The dnmeged
database can be used for analysis by licensed applications. The output consists-tdpsrdmages
and videos.

Output Variables
A more detailed description of the output variables is found in the Analysis Parameters section in the
back of this maual.
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Setthg up an experiment

Setup Assay

Selectingan application gives access to a short descriptibtine application as well as the output
values anda buttonfor Setupassg. The exact procedure for each assay is describ#ukin
corresponding potocol. The potocols can be found dtttps://phiab.com/resources/manuats

protocols/.

Setup Assay from

The SetupAssayFNE YbMtton is used tosetup a new experiment based on a previous experiment
It is possible to reuse the experiment sep from previous experiments of the same type (see image
below).All properties from the selected experiment will bppliedby default for the new
experimentalsetupincludingthe capturing positionsTocreate newcapturing positiondor the new
experiment,check Generate New Capture Positions.

Select Experiment

@E  Proliferation 329 2019-01-18 1107
u;‘Lu Dose response 2019-01-18 11:07

Experiment Progress
Once Setup Assay has been initiatibe, progress bexperiment setup and capture can be followed
to the left on the Applications pagevhere setupstepsl, 2 and 3areindicated 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 storagepace required.

28


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

H-H HH @& Kinetic Proliferation Assay x
L L1 ]
Applications
Basic Setup
it General information Treatment setup
Expeents K‘:W Experiment Name Vessel treatments
ATl Kinelic."Assay 1 2 3 4 5 6 7 8 9 10 11 12
PO | oeiton (060006666060
c_ olololololololoIOIOIOT0)
—— cQPPPOOOOOOOO
e iew (1] LJololololololololelolo]0)]
3910101016{0I0IOIOIO1O10)]
........ 2010101010 [0IOICIOI010]0)]
Holololelolelolelelelole]
. Jololelolelololelelolole]
Experiment

o treaimen Setup progress Ne wells ssecic

No capture positid Treatments list Add treatment

Currently
used M4

Treatment name:

g6 - with HoloLid™

No wells selected

Available
free space

Instrument:
HoloMonitor® M4 EMULD

Q

i
o@? = HstudioimageD®
In-depth

Analysis REMOVE ALL

Switching Database

In the lower left corner, the available free storage span¢he computerand the name of the
currently used database agiven, together with the possibility to switch to another database
create a new databaggsee image aboveThe data base used for an experiment can be changed
when the experiment is set up.

The currently used databasge shown in theSelect Databasdialog boxUse the scroll list to select
another database and then sétas default (seemiages below)if the database is not found in the
scroll list, click the Open button and browse to find another database and then set it as default.
Thereisalsothe option to create a new databaséo set as default.

€ SELECT DATABASE € SELECT DATABASE
& |ImageDatabase - & 180617
N . . h—1 s
S C\Users)Kerst!\Documents\HOLOMONITOR ® App Suite)\Databases\ImageDatab... S 7:\Bilddatahaser\BetatesteriHannas\ 180617
S, CREATENEW @ OPEN S, CREATENEW Do OPEN @ SETAS DEFAULT >

m

Note that when running an expement, data reeds to be stored on the computer
running AppSuite. Storing data onto an external hard drive during an experiment may
cause all data to be losiue to erratic USB connections.
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Basic Setup

Enterexperiment parameterin this pageincludingselecting whih vessel to use and which

treatments that are added to each well. Other comments regarding the experiment can be entered

here as well.

\ﬂHl’.’:LUMONHOK'!' App Suite | File Database Hardware Help

H— HH @3 Kinetic Proliferation Assay x
=ss
Applcatons , Enter
Basic Setup .
o Experiment
- General information
v
- L T Experiment Name n am e
periments —
PROLIFERATION L_ ’ N N N
ASSAY Description O O O O O
c_‘ B2 B{ B4 BS, 86 3
= 0000
° ©DOOBL
0VVOVD
No well ected
efined
E nte r ce I I col Type(s] Treatments list Add treatment
Treatment name:
tvypes Vessel
BIDI -Plate 24 Well
No wells selected
Select
Q
o@i R vessels
In-depth — | 212 GB free
Analysis ‘CHANGE DATABASE FENOVEALL

General experiment Information
Experiment Name aridescription

Enteran experiment name in the Experent Name textbox and add details on the experiment in the
Description text boxand Cell Type(glpoth optional). The details will be saved with the experiment

and are searchable

Vessel

Select the appropriate cell cultureessel mapn the Vessel drojglown menu. The following vessels

are supportedwith black and blue vessel holder configurations

Blackvessel holder ~

Blue vessel holder

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

IBIDI p-Slide I x 3

IBIDI p-Plate 24 Well

IBIDI p-Plate 24 Well - with HoloLid™

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

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

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

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

Eppendorf CCCadvanced ® FN1 - 6 Well

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

Generic Petri dishx 4

Generic Petri dish - with HoloLid™ x 4

IBIDI p-Dish 35 mm high x 4

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

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

IBIDI p-Plate 24 Well - with HoloLid™

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

Sarstedt Lumox® Multiwell 24

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

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

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

30

Sarstedt TC-Dish 35 mm - with HoloLid™ x 4




Treatment Setup

Here, whichtreatmentsthat have beeradded to which wdk is defined. WlIsthat are selected

together constitute a treatment, and their regsiwill be pooled and presented together. The
treatments can be redefined after the experiment (see Edit Treatments, Conditions and Doses in the
Results sction), thus allowing for a different presentation of results.

Treatment Setup Treatment Setup Treatment Setup
% e~ |
00000 | 0000 . >0 000000 |
@ovooo| || e00000 | | eeeeee |
P — - g 9 Y Y Y-
@oooo0 || ececew | | evee0s]
2, — D3, - D4, \ Dﬁ T, 4 3“2/73 D‘i/*\nﬂl’*\‘ﬂﬁflrf— ‘Dﬁ — ‘
__[OCICICI® 000000 00000
I ~ - "\ ) i N ~_)
e Treatment name: e Treatment name: : '"‘ Treatment name:
Qn/) — b’ o) =

Add treatments
This @ge is slightly different for
different applications

Assigned
well

1. To define the first treatment, Treatment setup
start by selecting wells in the Vessel treatments
vessel map. Wells can be
selected by left clicking or by
marking them with a
rectangle using the mouse
cursor.

2. The selected wells will be
dark blue

3. Add treatment name in the
treatment text box and then
click Add New Treatment to -
save the selection with the 2 um Etoposide
treatment name. The wells
will then turn light blue

Selected
well

Unassigned

Add treatment

Treatment name:

‘2 um Etoposide

To define another treatment, select the next set of wells, add their treatment nanaeclick Add.
Repeat until all wells that are inclad in the experiment have been labeled with a treatment.

All wells may also be added as a single treatment.
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Set doseresponse conditions
ClickingSetup New Contrakill open Manage Control (see imageldw). Select the well/wells that
comprise aontrol, enter the control name and click done.

Note that one experiment can have more than one control, e.g. if theegwo different cell lines.
Use Setup New Control to add more controls. Note that thdrobsimust have unique names,
otherwise it wil not be possible to save them.

Conditions setup

Controls and conditions list B controls and conditid

D00 COD
DOOO

-~ &)

Select one of the controls and then click Setup New Conditiony conditions setup
order to add the associated conditioridote that theconditions @ A;mm.md conditions
must have unique names, otherwise it witht be possible to

|
save them

ClickDoneto add the changes and clode
window.

SARSTEDT

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

Proceed to Capture
Whenthe treatment setup is done, click the Prackto Capturebutton in the upper right corner.
This button will be inactive until treatment information has been added to at least one set of wells.
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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 qudfity.each application there are suitable
default settings.

Q) HOLOMONITOR® App Suite | File  Database  Hardwar

Capture duration and

a= i
interval
Capture Setup 4 BACK TO BASIC SETUP
Time Live View
P « Duration; — 48 hous v Interval 60 minutes ~
PROLIFERATION g
ASSAY Capture Positions 2
= £
Live View e E
Setup Positions
3 treatments (24 wells) -
progress o0 cai s list

Storage
requirement

Duration: 48 hrs
Interval: 60 mins

(C REGENERATE PATTERN  with

Vessel

IMAGE CHANNE
Holographic Phase * 0

Position Insp No positons inspected Image of

Identical pattern
7,6 GB storage required

No image quality warnings

Inspect capture po frisure good image quality.

Stinas fixerade celler RUN QUICK VALIDATION  Visits 2 few selected positions

e c8ie RUN FULL VALIDATION Visits all positions pOSItlon

CHANGE DATABASE

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

Set capture positions automatically

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

Pattern to generate a newandom capture pattern which is unique for each w&b. generatean
identicalcapture pattern in each weltheck Identical Patterbefore clicking Regenerate Pattern

(C REGENERATE PATTERN with 20 | positions per well

Movingthe stage to the capture

positions R
The capture positions amaarkedwith
little greyboxesin the vessemapin
the Capture Positions windowhe
green cicle shows the current
objective position. Wheuwglicking one
of the positions, the motorized stage
will move to that positionThecurrent
field of viewisshown in the Live View window.
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Pan and zoom the Vessel map

To better see th&/essel mapit can be moved by clieknd-drag, and it can be zoomed in or
out by clickand-scroll.Using the buttons to theight of thevessel map is another way rmom

in and out as well a® reset to original sizéseebuttonsto the right) The vessel map can als
be reset by doubleclicking theleft mouse button.

Positions list

Each capture positiothat is marked irthe Vessel
mapis alsdisted in the Positions listAccess the
list by clicking the list button in the upper right
corner of the page (seeutton to the right) The

list showsthe X and Y coordinatesdthe focus
settings for each positiont is posdile to set
positions manually, and to edit existing positions.

Set capture positions manually
To set capture positions manually, | /
start by openinghe Positions list.

pel
=]
)
=
o
3
a
[
n
a
=
=

Positions List (144) X

WELL  PREVIEW X Y FOCUS
A1 N/A 1,045 5315 0750
A1 N/A 1182 -5628 -0,750
Al N/A 1618 0941 0750
Al N/A -2583 5187 0750
Al N/A 0716 -8911 -0750
Al N/A 0293 5997 -0750
Al N/A 2217 -1799  -0750
Al N/A 025 5371  -0750
Al N/A 1792 6829 -0750
Al N/A 1927 5142 0750
A1 N/A 2811 0163 -0750
a1 N/A 0282 7918  -0750
A1 N/A 0567 2889 0,750

[0 DELETE  i= SELECT ALL

VISIT POSITION Go to the selected position
APPLY CURRENT FOCUS iﬁ‘tstehuicfﬁgifs.fﬁiﬂi to
ADD CURRENT LOCATION ~ Cre3te a capture position

at the current location

Then move the sample by clicking |
the desiral positionin a blue field :
in the vesseimap. The stage then
moves the sample to the selected
position (see imagt the right,green marker corresponds

to objectivee  d b é O2 NNBpastid)yTRecuriers y S &
field of view i.e. the image showing the current sample

REGEMNERATE POSITION

REPOSITION

COPY TO ALL WELLS

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

Move the selected position to
the current stage position

Copy the selected position to all wells

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

position,is shown in the Liv¥iew window. If the image
quality isgood, click the Add Current Location buttanthe
bottom of the Positions lidib set the current position.

Deletewill delete all selected positions.

Select AWill select all positions in thist.

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

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

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

capture.

Regenerat®ositionwill automatically replace the selected positionttvia new position.
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Repositiowill replace the selected capture position with the current camera location.

Copy to All Wellwill copy selected positions to all wells.

The Live View Window
The Live View windoshowsthe field of view of the current sanig position. Tiree different
versions of the cell imagean be shown

Live View

Live View Live View

Holographic Phase v 0 l Holographic Amplitude

Holographi®chaseshows the reconstructed image based on the phase information.
Holographic Amplitudshows the reconstructed image basedtbe amplitude information.

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

Stopping Capture
Use theblue button@ to stop and starthe recording of live images.

Pan and zoom
To better see thémage move itby clickand-drag, and zoom in or out by cligikd-scroll.Use the

buttons to the right of theLive View window as another way zoam in and out as well a® reset
to originalimagesize(see image to the rightNote that these actions will only paand zoomnthe
image. The sample and the motorized stage will not be moved or zoohiedmage can be also
reset by doubleclickirg left mouse button.
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Image coloring

Cick the cdor button g to the right of theLive View windovio open
the Coloring window. lis used to adjust the color balance of the colorng
window and to add colors that correspond to cell thickness. The def:
colorset for any image is Black & White. There are séyeesset 7 Add color
colorsets to choose from and it is easy to create new, personal ®
colorsets Once a colorset has been selected, it will be applied to all e
captured images in the experiment. ©
1 Switch to a preexisting colorset by using the % :EE:Z:CW
Colorsets dropdown list. (W] Firfty
1 Qeate new color sets by right clicking in the % e (O
Coloring window and then click AddI@o | EREE
1 Clickand-drag to move the color pins to a s Colorsets
suitable position in the color set. (8] sunset [ pbtie gun’ -8 je
Bl unicom
i Save any changes. P B savens

Validating Capture Positions

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

< Validation I > Position Inspection 10 positions inspected

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

[ RUN QUICK VALIDATION ] Visits a few selected positions

RUN FULL VALIDATION Visits all positions

Run Quick Validation or Run Full Validation

The Position Inspection tool h&wo options Run Quick Validatioor Run Full Validation.
The Quick Validation investigates 10 positions, selected randomly among the capture
positions, while Full Validationvestigates all the Capture Positions. Aftelidation, the §
software will either indicate that no image quality warnings were found, or that there we §
warnings. %

There arePreviews of the validated positions in the Positions list. Display Positioby list
clicking thdist button in the upper rightorner(see list button to the right)
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Viewing validated positions

If a position has been validatedpeeview image has been
captured Resting the cursor on top of a preview icon in th
Positions list wiltlisplay thepreviewimage temporarily.

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

Editingcapture positionsvith warnings
If the softwarehas determined that the image q
insufficient, a warning sign appears beside the iceele
the position in the Positions Ligh delete the position or

reposition it using the buttons below the Positions List.

Deletewill delete all s&ected positions.
Select AWill select all positions in the list.

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

Repositiorwill automatically replace the selected
position witha new msition.

Badimage
warning

Positions List (120) b 4
WELL  PREVIEW X Y FOCUS
Al N/A 0484 1454 2,420
Al N/A 2,169 1,171 -2,420

Al

A3
A3

[ DELETE

N/A

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

N/A

= SELECT ALL

VISIT POSITION

APPLY CURRENT FOCUS

REGENERATE POSITION

COPY TO ALL WELLS

1260 -0082 -2,420

-2,839

-2,420

Preview
image icon

A
-0,527

2,968

-2,420

2647 0345 -2,420

-1,934 0,032 -2,420

Go to the selected position

Set the current focus to
all selected positions

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

Copy the selected position to all wells

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

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

capture.

Copy to All Wellwill copy seleted postions to all wells.

Motorized stage controls

The motorized stage will move automaticafiyllowing the capture pattern that was set during
Capture setup. Sometimes manual positioning or focusing is necedssachieve a higher precision.
Click the Combl tab to find the motorized stage controlage movemersgin XYdirectionscan be
controlled and both hardware and software focus can be adjustdakcurrent field of viewwill be

displayedn the Live View window.

X¥position
arrows

XY—posM Focus
Target
-+ DEFAULT FOCUS

( Controls I ~ X: 57,708 mm
> A ®5I'0P Y: 5,628 mm

14 7: 1,595 mm

Step Length: 10 pm

X¥position
coordinates
text boxes

Actual
X: 57,7@8 mm
¥Y: 5,628 mm
Z: 1,595 mm

Software Focus

Focal distance (um):

+ Automatic

1351
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Stage movement
The stage an be moved in three different ways: Capture Positions

9 Clickthe desired position in a blue field in
the Capture positions window

1 Enterthe target coordinates in the Target
coordinatestext boxes > N

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

the XY peition. . Objective

icon (Green)

Target
position in
blue field

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

Note that the step length applies to all directions of stage movement: X, Y and Z.
Too big steps can crash the objeatiinto the sample

Move the stage to one of thexistingcapture positions by clicking the position marker in tessel

map. To better see th&/essel mapthe window can be moved by cliakd-drag, and it can be

zoomed in or out by clieknd-scroll. The green markr indicates the current position of the objective,
YR (GKS abé &eé Yo 2The Widldw cankalSo by &dmed ig and diitla® wekbas reset
to original size with the buttons found to the right of thessel majr doubleclicking lef mouse
button.

Focusg

Focusing in theory

The software has preet focus settings for each vessel typlich are activated with the Default
Focus button. These settings were calibrated when the HoloMonitor was insthlitkdometimes
focus needs to badjusted bythe user e.g. if the cell culture vessel has a coating that makes
autofocusing difficultHoloMonitor M4 has both a coarse mechanical and a fine software focus. They
need to cooperate for the image to be in foclsethe mechanical focus.e. when movirg the
motorized stageto move the cells to the approximately correct distance from the objective. The
software focus then finds and calculates the cell images.SHfievare Focus indicator shows how
well the computer can focus an imagethe current mechanical focusetting The softwarecan only
find focuswhen the cell culture vessel is tlie approximately correct distance from the objective.

Focus
Focusing in practice

The black box in the Focus bar represents the motorized skdgee theblack box up
or downto movethe motorized stage up and down. Click the two arrdarssmaller
stage movements up or down.
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Note that the step length applies to all directions of gfa movement: X, Y and Z.

Too big steps can crash the objective into the galm

By default Automatic focus is activate@or good focus, the grey
marker in the Software Focus indicator shoh&lpositionedwithin the
green area, preferably in the middbf the green area. If the grey
marker is t@ far to either theleft or the right, move the motorized
stage as described above in order to shift the marker to the middle.

Clicking the Default Focus button will replace the current focus witlptheset

focus settings

Clicking the Stop button will immediately stop stage moeeam

Manual software focusing

Software Focus

Focal distance (um):

+ Automatic

1351

< DEFAULT FOCUS

@ stop

Automatic focusing mostly results in well focused images. Sorheasaples, e.g. very thin cells, are

more demanding and may need to be focused manually.

1 Uncheck Automatiin the Software focus panel

9 Firstadjust thesoftware focus settingby movingthe grey markein the Software Focus

indicatoruntil it is in the niddle of the green area

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

in focus.

Images in and out of focus

The images below show a holographic phase image that is in focus (left}y sligihof focus (center)

and totally out of focus (right).
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Settings

In the settings tab, the stage movement settling time and resting position can be handled, as well as
the exposure time of the camer@he Calibration function can be accessed hNiae that

Calibration must be performed before the start of each experitnen

Settle Time Resting Position Camera Refractive Index

‘_‘. “““““““““““ + | Move to resting position between batches Q Auto-exposure enabled Cell refractive index: 1,380
inas ime to wait after movement: 1,0 secs Medium refractive index: 1,340
Settings
Exposure time: 3,0 ms

Auto-calibration

Y CALIBRATION

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

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

Camera auto exposuis the default settinglt is pssible to set the exposure time manualls maybe
needed with extremely difficult samples.

Refractive Indek & dza SR o0& ! LIJ {dzAGS G2 OF t O différéhce®dSt (1 KA
refractive index between the cells and the medium. Théadlt refractive index values can be
adjusted if the cells or medium have a different refractive index.

Calilvation

HoloMonitorM4 mustbe re-calibrated beforeeachuse. AUTD GHLE Tt
Image calibration gives a background image that is use
by App Suiteo lower backgound noise and increase
image quality. The calibration procedure takes R EmERa b fEn inarg:
approximately one minute.

Start the céibration procedure by clicking Calibration an
follow the instructions The first instruction is to remove | g At clbraionis e o e cpina e f hefuens
any sample from stagdhe calibratio is performed

automatically.

Whenthe calibration is finished, the calibration wizard | caieston inisea
will display three diagvstic values measuring the image | v eposuctime = = ssme
quality. All valuegindicated by black arrow headsfould | . e s———te
be in the green range. If this is not the case, please follg .

. . . . . . ¥ Hologram noise 55 7 0.66
the Cleaning instructions. After cleaning, click Recalibra ’ :
to refresh the Diagnostics values. O e Green range. You oo e s indon e e

© weamn
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If App Suitefails to perform a calibration, a warning will appear. After verifying thaloMonitor M4
is properly installed and cleaned, clioK

AUTO CALIBRATION

Calibration finished

¥
™ Exposure time b o 30.0ms
) S >
CALIBRATION WARNING P pattern contrast 2 2 0
) ¥
[ Hologram noise 5 = 100.00

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

recalibrate if needed e Diagnostic values above give an indication of image quality. All values should be

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

Note that f any of the Diagnostic values remain outside the green range after several cleaning
attempts, contact the technical support atipport@hiab.sefor further assistance.
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Capture
In thispage, imageapture is started and monitored.

Starting capture
Capture g cap . _ Capture
To start the experiment capture, clithe
0 smmon Start Captre button (see image to the left). &8 s omaveo aprune
Ready for capture. Delaying Start Capture Ready for capture.
The start of theexperiment can be delayed
Delysert 1 nous - by a timer (see image to the right). /| Detaystart |1
During capture, progress information is h
displayed (see image below). days

During capture
The Live View window will slw the

last captured image. Captiing Experiment
h " on incl (@ progress
The progressiformation includes information
T Number of timepoints e PR FSCORRLAISAT
completed of total e e 510e .
1 Number of images captured | ,
@ afa)
oftotal @@ @®
1 Elapsed time ,@ @ @/\]@
{1 Estimated time left > '@97@)(‘3@) @} s— 9
1 Time to next capture e B o e,
@) (@ @1(@
&S

Results are calculated during the

experiment and can be vieweshile
the experiment isunning (See View Live View
Results, below). Window

\
\

Stop capture

The capture can be interrupted by clicking the S@gpture
button in the upper left corner. The experiment will then be Kinetic Proliferation AS@* )
interrupted and closedA Finish message appears and the
resuts from guided assays can be accessed immediately w
the Show Results button, or the experiment can be closed| —Beement capture finished.
using the »button beside the experiment name.

Finished

| sHowResuLTs  CIgle this tab and go to the results view.

In Depth assay results can only be accessed through the
E>xperiments tab.
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Results for Guided 8ays

The analysis of a guided experiment is automatic and starts when image capture begins. Hence, the
results are ready for viewingven during capture. Experiment results are mainly presented as graphs,
diagrams or tables, but the images can also be ssme:For further analysis, all results can be

exported to Excel

Results list
Clickthe Experimentsab to open a list of all accessible experimeniish their results. A spinninged
cog indicates that the experiment is ongoing and only preliminary tesahbe viewed

A summary of the experiment is shown whitye experiments selected The Experiment Summary
shows data such as vessel type, type of experiment, data, duration, intervals, celldigpdfe
buttons below theExperiment Summary can lsed to open, copy, export or delete the
experiments.

New Experiment
in progress

{0 HOLOMONITOR

oS
L]
L L L
Applications T — —
EXPERIMENT SUMMARY
xperiment title Database Time started KA1 Motility L929 etoposide
+ S P~ Kinetic Motility Assay
Experiments {2550 Kinetic Proliferation Assa Test db 2019-1-04 1523
‘ o) X
Status: +/ Fully completed
Time started: 2019-03-29 14:46
) test Test db 2019-10-15 1858 Duration: 48hes
Capture interval: 7 mins
@ No. of timepoints: 405
) New Experiment Test db 2019-10-1516.35 No. of images: 7290

Description: 1929 cells treated with 0, 50 or 100
mikromolar etoposide
The Celltype: 1929
Experiments b
p larrow differentiation Motility demo 4h bone marrow macrophages 2019-03-05 1427
tab Open, Export, Copy 0

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

|

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

Delete Experiments

2 Of the experiment along with its
Proliferation L929 DB for AppSuite demo 2019-01-18 1107 0 corr L e i databsnse
o] = EXPORT. bport the experiment along with its results so
@? . at it can be analyzed on another computer
o, o) Dose response DB for AppSuite demo 2019-01-18 11:07

@ DELETE elete the experiment including all images and

In-depth bsults

Analysis — v

Copy arexperiment S EXPORT TO NEW DATABASE

Click Copysee image aboved make a copy of an s
experiment, including all settings, definitions and analyses. | «~ Seorromee oo
This is useful e.g. if the experiments need to balgred for N—

two different treatment definitions.

Check ad uncheck to
Export an experiment define which images
Click Expdr(see image above) in order to make a backup or that will be exported
create a copy of the experiment that can be analyzed on a
different computer. In Export to New Database, browse to th
desination, create and then select a new folder that will
contain the exported expé@mnent. Click Start to export all
database data connected with the experiment, including all
image frames, settings, definitions and analyses. ) |

Destination
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Delete an Experiment
Click Delet (see image above) to delete the entire experiment with results and images.

View Experimentesults
To viewExperimentesults, click the Open button. Several Experiments can be open in parallel.

Experiment Overview

When anExperiment is opened, the pariment Overview page is displaydthere images can be
accessed, and the Setup can be viewed and edited. Results can be accessed either in the Results list
or by clicking the Results buttons. In the centre, experiment infoionat displayed. To the tig

new results can be created.

Experiment name

Access Image:
and Set Up

Create New
Results

Experiment Overview

Experiment Summary Guided Assay Results
Kineuc motuity Assay a

/ Fully completed Motility
2020-03-26 15:12 2020-03-26 15:17

e
36hrs

. T
s 309

29355

E_ Guided Assay Results

<) 2020-03-26 15:17

etoposide treatment 0-100 M
Cell typeis): 1929

Vessel map: Sarstedt Lumox® Multiwell 96 - with .
HoloLid™ In-depth Analysis

Results list '

2N

Results buttons

Spatial Cell
Tracking

| T@a="mon=»

Q0
o@o Hardware: HoloMonitor® M4 117 (stage /n: 65)
st Software: HOLOMONITOR® App Suite 3.1.0.38 (build
Ao 2020-02-20 00:00)
Size: 3868

When theGuided Assay Resulise opened, either from the list or using the buttons, graphs and
tables are displayed, showing the mearttod output variables. All different applications have
different outputs. Details petaining to each specific application are found in protocols
(https://phiab.com/resources/manualprotocols/). For further analysis, the results can be exported
to Excel or similar softwarelhere is a list of all presented variables in the Output Variables
attachmentin the back of this manual

The experiment name is shown in the corresponding tab header. The tabs make it easy to switch
between different operexperiments.

When the results aréisplayed, the analyses of the image frames included in that experiment can
also be accessed.
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Experiment name

File Database Hardw.

) HOLOMONITOR® App Suite

(11} =
1 - <] x

Image
Analysis Tab

§ A=
] g
c@i $ PP PP
& § P PSP S S
In-depth Vo SRR AR SRR L Sl S
Analysis Time [hh:mm]

PP PP PS
PP

Experiment name

@& Proliferation 1929 x

5=2 Treamentswith
st Kinetic Proliferation Assay results Treatments .
o corresponding
>
s Cell count per cm 0.1 pM Etoposide |+ .
Cell count ? ”
. € count per e 1uMEtoposide |/ wells
Experiments Setup 70000
o 10 uM Etoposide ||
50 UM Etoposide [ ]
c_ Guided Assay Results 100 M Etoposide | v
1Y
T Dose Response cuff v
2019-05-17 10:06
sﬁ Proliferation 3 T T
() 50180605 1551 A O .
| Resut PEPESP O EEP OSSP DS S P Wy b
R R R PR S S S R S S A S
Time [hh:mm
me [hh:mm] c .
Confluence [%] > O
Confluence [%]
25

Uncheck
checkboxes Export data
to hide data
3 \\“\\'S \\\"‘\\\\1 Q-\ \\.\'@9\\\.\\' ™ ﬂj EXPORT

Results display
Treatments and Vessel

The experimental setup, with treatmeand cell culture vesséefinitionsare presented in
Treatments and Vessekspecively, to the right of theResultsHighlighting a treatent will indicate

the corresponding well/s in the Vessel Map.

Dataseries

In the Dataseriesdisplay boxthe diagram data series are presented with the color they have in the
diagram. Uncheck chelokxes tohide datain the diagram.

Normalized graphs

Graphdor Kinetic Cell Proliferatioresultscan bedrawnas either standardleft graph belowpr as
normalized(right graph below)For normalized graphs the values areadjusted to a commoscde
by dividing all values witanormalizationfactor which iscalculated by dividing the corresponding
treatment value at time O with theneanvalue for all treéments at time 0. Hencehe starting value
for all normalized graphs equals theeanvalue fa all treatments at time O.

Export results to Excel files

CELL COUNT PER CM - NORMALIZED.

For furtheranalysisresults can be exported to excel files by using the Export button.
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Imageanalysis
The basis for all results is the image analysis, where cells are identified and cdingtédage

Analyss tab contais allimages from the experiment, ordered in a hierarchical way that matches the

specific experiment setup. View the images andtihee lapseimage series for each position.

If the graphs look irregular or spiky it is neceggarcompare the images with thesalts to see if

e.g. anomalous image captures or faulty error analysis of the images cause the problem. In that case,

it is possible to exclude images, capture positions or whole wells.

Applications

Experiments

Q0
o
In-depth

Analysis

Hierarchical
image tree
view

{0 HOLOMONITOR® App Suite | File Database

Overview
Images

Setup

Guided Assay Results

e Motility
2019-10-18 16:15

= = A
" AN L AN J
Capture Positions
(checkfuncheck to include/exclude from analysis)
Pos 1
Pos 2

Vessel Map

| Position images

>

D

@ w e W

9
10
1
12
13
1

P Well D1
15

4 Treatment ® 0,1 %

D Well A2 17

LR NN N R NN N SR R NR NN NN SR SRENRENELN] KN

b Well B2 v 18 201 10 c4
4 Well C2 v 19 2:08 10 c4
Pos 1 v 20 215 0
Pos 2 hd ' Include selected images above
Pos 3 ~ @ Show allimages
b Well D2 Show images without warnings only
b Treatment @ 1 Show images with warnings only

A

(check/uncheck to include/exciuds
# TIME  TREAT!

009
016
0:23
0:30
037
044
0:51

058
105
112
119
126
133
140
147
154

Capture
Positions
list

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

© ©o o oo oo oo oooo©oo0oooo o

206 images

Selected
Image
window

Selected image Enlarge image (¢

Frame:1
Time: 0:02 « i »

CELL DETECTION CONTROLS

v Show threshold image +/| Show markers
Senstivity 0 sl

Copy to all images in current  position - copy

Viewing Image positions

All capture positions are displayed in théesselMap. To better see the
positions in the Vesséllap, move theVessel Mapy clickand-drag, and
zoomin or out by clickand-scroll or by using the zoom buttons (see
imageto the righf). Use the Reset zoom buttoa show the Vesséllap

in original size.

Select a position to view the corresponding images in

the Image window.

Well B2

Pos. 1

To see the designatioof a

position, fover the cursor above a position marker will, in this case Well B2,
Position 1 (see imagde the left).
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The Capture Positions list

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

only part of the images included in the experiment. The list

is organized as a tree view showing the experimental Caplure Positions o

hierarchy.Unfilled arrows show that there &n underlying | 4#oiteration 1929
list that is hidd& and can be expanded by clicking on it.

Click wlite
arrow to
expand ist

b well B2

Selecting an item in the Capture Positions tree view show o -
all corresponding images in the Position Imaligts Ife.g. b el D2

the experiment name iselected all images included in the | »estment ® 1M Etoposide
experiment will be displayed irhe Position Images lidf a > estment @10 Etoposide

ANRES

. . . 4 Treatment @ 50 uM Etoposide R
well is selected, all images captured in that well are show|gg -
; . ) . . b well BS v
It is possible to include or exclude all images from a positi ., s
or a well in the results by checking or unchecking the che Pos 1 v
boxes.Note that the corresponding chges to the graphs - M
will only be created after clicking the Apply changes button.
Position images The POSitiOﬂmageS list
(check/uncheck to include/exclude fi lysis) . . ", .
eI B e e o e The images selected in the Capture positions list are
# TIME TREATMENT WELL  POS. SENS. i K . A
7 displayed in the Position lages list. There,
o | information rehting to each frame is given and it is
Warning possible to include or exclude individual frames in the
symbols 0 results by checking or unchecking the check bokas.
v 0 Image number and time of capture are given, as well as
. ¢ image treatmentwell number and position number.
v 0 . - .
v Use checkboxes . The image of the currentlgelectedposition will be
v to Include or 0 shown in the Blected Image Windowmage display
v exclude frames 0 functions are foundelow the Image List
v 1 0 . .
7 1 y——m— 1 e 1 Checklncludes.electedl.mages aboye .to includdata
7 3 124 comol A 1 o from allselectedimages in thémagelist in the results
v 14 131 Conwol A1 1 0 1 Activate Show all imagew display all images from
v 15 138 Conrol A1 1 0 all positions in the experiment in the Image List.
¥/ 16 145 Conrol A1 10 1 Activae Show Images without Warnings Oty
vl 17 152 Comwol A1 10 display all images without a warning from all positions
v 18 1:59 Control A1l 1 0 in the e)pel’iment.
v 19 2:06 Control A1 1 0 i ) X
v T o ‘H' Activae Show Images WI1Eh Wamys'Oncho
displays only the images with a warning from all
v Include selected images above L. . .
positions in the experiment
® Show all images
Show images without warnings only
Show images with warnings only 405 images

Imageswith warnings

Sometimes the imagequality is insufficientpr the imageanalysids inaccurate. The software
automatically tries to detect these situations aexiclude those images. There are two types of
errors: quality and analysis. Images with low quality, tue.g. debrior high level of noise, are
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indicated with a red exclamiatn icon @ in the Position Images list. Images with a faulty analysis,
e.g. celldetection errors, are indicated with an orange exclamation <n

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

Samples with condensation, scratch and corner of abubble

By activéing Show Image®/ith Warnings Only, it is possible to look anlythe discardedmages and
determine whether it was a corrediltration. If the imageguality or the analysiss indeedbad, no
action is required. If the image is good enough to contriintéhe data, even though it has been
discarded check the image box in the Position Imagsss &nd the results will be added to the rest of
the experiment.

If the software has missed removindeallty image, itcanbe Capture Positions
removedmanuallyfrom the data. B activating Show Images e s e

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

displayed By unchecking the boxes in the Position Images list, dg “""" :

is removed from the results grapbhen the change is applied pos 2

By unchecking the checkboxes beside theas of wells and b well 51 O >
positionsin the Capture Poson list, it is possible to remove entire :I::I::GMM :

setsof images from the resultsee image to the right)

App|yChangeS 4 Proliferation L929
Checking and unchecking images or posit@ffsct the data

displayed in graphandtables asvell as exported dataroapply ::: :i :

the changesad display them in the results diagrams, click Apg "< -

Changes. To revert the changes, diigcardChanges. If there D::f:;memmme :

are anyunappliedchanges, a red warning tegayingUnapplied b Trestment @ 10 M Etoposide

changes Exiswill appear begle the Apply and Discard buttons ”D’EVBV‘ET:;“"“M Ftoposide :
b Well BS v

Note thatchanges made by checking and unchecking will not & s
savedand applied to the graphand tablesunless the Apply Pos 1 v >
Changes button has been clicked. el v

Dne 2 i

APPLY CHANGES DISCARD CHANGES = Unapplied changes exist

Note that the changes will be applied to the current resultsythe
will not be shown as a new result.
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Inorder to keep the old results in parallel with new resultcuyided Assay Results
use the Create New Results button found in the
Experiment Overview to create a parallel analysi= Profiferation sy

Reanalyze results section for more information)
/6@ /6T

Viewing theanalyzedmages Selected image Enlarge image (4
To view an image in the Selected Image windeslectthe

image in thePositionimagelist. Further images can be Thresholded

displayed by using the up and down arrow keys on the cells masked

keyboard bymoving theslider below theSelectedhage in blue

window or by using the start/stop button or the forwasd
or backward buttons belowthe selectedimage(see image

to the right). Red cell
marker

Automatic cell detection

The software automatically detects the cells inrakhges.
The detection algorithm takes into accoumicthickness,
size and morphology tfirst separate the cells from the
background, second split adjacent cells dimidd fine-tune  |rrame:1
the result. Thealgorithmidentifies cells by setting a '
thresholdthat determines what is cell and what is
background. Eacidentified cell is marked with a red do
UncheckingShow Threshold Image and Show Markars
the Cell Detection Controls window whilde these
parameters.

Increase
contrast

Adjust cell
detection
sensitivity

Adjusting cell detection sensitivity

Usually, the cell detection algorithm identifies cells
correctly, but if not, use the Sensitivity slider to perform a manual adjustment. To aid the
adjustment, checlshow Threshold Image and Show Markarthe Cell Btection Controls window
When a sitable sensitivity is found it is possible to copy the sengjtivalueto all imagesaptured
at the current position, in the current well an the current experimentTheexamples show an
image before (left) and aftdright) threshold adjustment.

49



Images

View Images

Thelmages tab contamallimages from theexperiment, ordered in a hierarchical way that matches
the specific experiment setup. Here you can, for example, look at your cells and playback the
timeselies for a capture positiorThe images can also be adjusted in numerous ways, including
addition ofartifical coloring. Colored still pictures and Videos can be created and exported in
standard formats.

() HOLOMONITOR® App Suite | Fil

— & x @R Proliferation L929 x

Applications

,. | i -
P images b
B (‘,’ﬁ (
Ex \,/

Adjust
image
display

periments 71 Setup
=
c = o)
N\ ¢
Guided Assay Results - / \ A
c. @n e

A ; &
e Vie Dose Respol \
N On= D y
Proliferation Capture Positions Q
(&) 2018-06-05 15:51 4 % Profiferation 1929 Q
4 Conditions & Doses C}
4 Condition ® Etoposide a
b Control @ Control P I ay
b Dose © 01 M
through the
b Dose @ 10 uM . o
boose 50,80 image stack Adjust
b Dose @ 100 yM
: image
coloring
Q. Control ® Control
o@f W) 9 position: Al-1 Bt N ¢ T - y
O & Time: 0:00 - 48:00 By ovai - RS T B I fe ) BUALTRE
\/:jn\j:‘m M) 825 images [ } w000 G200 U0  §16:00

Move or zoom the captured image
1 To zoom the cell image, move the mouse cursor to the view area, click and scroll using the
scroll button on the mouse
1 To move the cell image to a desired location, click, hold and draignitge using the left
mouse button.

Viewing Image positions

All capture positions armarkedin the vessel maplo better see the Zoom -
positions in the Vessel mamove thewindow by dck-and-drag, and buttons :
zoomin or out by clickand-scroll or by using the zoom buttons (see

imageto the righf). Use the Reset zoom button to show the Vessel ma
in original sizeind positionor doubleclick left mouse buttonMoving
the vessel mavill not affect the actual position of the motorized stage

Reset
Zoom

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

R

Well B2
Pos. 1

a'e

To see the designation of a positiorgver the cursor above a position marke
in this case Well B2, Position 1 (semageto the left).
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The Capture Positions list

The Capture Positions list makes it possible to look at all, or on
part of the images included in the experiment. The list is
organized as a tree view showing the experimental hierarchy.
Selecting an item in the CaptuPositions tree view showdl a
corresponding images in the Position Images &g, if a well is
selected, all images captured in that well are sholithe
experiment name iselected all images included in the
experiment will be displayed in the Bition Images listif a
treatment isselected all images included in that treatment will bg
displayed etcThe filled eye ico @ indicates which images are

Capture Positions

currently displayed. To see a time lapse showing one position,

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

Pas 4

ensure thatonly one position iselected.

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

selectedimage(see image to the right)

Export images or a movie

M

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

list or by clicking on the desired position.

The exported images and movies will be displayed exactly as shown in the 3D Imagéodiaw.
move or flip theimageand add colors,cale bar, clock etc. The adjustments will automatically be

applied to all images.

Export a rovie

Click the Create a Movie buttc ™ to open the Movie Export
window (see image to the right). Select image presentation
format and frame rate in théinished movie, and then click
Export. Selecting 2D Images uses the current image and colo
but shown in 2D with no overlays or effects. Selecting 2D Plai

MOVIE EXPORT X

As seen on screen

Images uses a 2D image with greyscale coloring adapted to e
image.

ClickAdvanced functions todjust movie file type, encoding
method and Quality level.

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

(® ADVANCED
File type: @ mp4 wmy

Encoding method: @ Quality-based VBR

Quality based VBR: The quality and size of the exportg

Quality level: —. — 75%

Unconstrained VBR

%

m Coneel

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

Unconstrained VBR: The quality and size of thpoaed movie file depension a target

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

Click the Export Images buttc to open the Image Export
window (see image to the right). Select image presentation
format and image file format fathe exported images, anithen
click Export. Selecting 2D Images uses the current image an
color but shown in 2D with no overlays or effects. Selecting 2
Plain Images uses a 2D image with greyscale coloring adapt
to each image. Jpg, png, bmp and gifsfiare available.

IMAGE EXPORT X
-

As seen on screen

Image File Format: JPEG

Frames: 405

m Saeel

Adjusting image presentation

To the right of the 3D image view winddhere are several
functions that adjust the presentation of the captured image
(see image to the right). Blue functions are active while gray
functions are inactive. All adjustments will peesent in
exported movies and imagés ¢ KSy a! a a Siéy
is selected.

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

Show color baaddsa scale that correlates the image
coloring with cell thickness (s@mages below).

Show XY scatlisplays a horizontal
scale bar representative of the
distance in X and (6eeimageto the ®

s
0 25 50 75 100pum

e

#
L]

=
| N |

o> ..:

) B -

DOOLLOK

right).

Enablelightingapplies an artificial light soae to the
image which may sometimes render an improved
image(Seeimage below)

Enableshiny surfacesshows the rendered surface with a
reflective visual effectShiny surface is only active

@ Buno|oy

View in 3D

Show color bar

Show XY scale
Enable lighting

Enable shiny surface
Show background grid
Showexperiment time
Show image histogram
Line measure tool
Zoom in

Zoom out

Reset image view

Save view as image fil

Show color controls

whenLighting isactive.
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Standard image Enabled Lighting Enabled Lighting
and Shiny surface

Show background gradds a gd in the background.

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

® 30:00 hrs

Show image histograshows a histogram overlay ofé¢h
pixel values in the imagé&or a phase image thigjeals a
histogram of the optical thickness valug@g and for
other image channels such as camera it shows a
histogram of the pixel intensity valuéB).

Line measure tods a simple tool foiinteractively
measuring distances and cells. Once the tool is
activated, the measurement is started by left
clicking and releasing anywhere in the image. Th
measurement is finished by left clicking at a new
point in the image. It is possible to move afid f
the image while the measuring function is
activated. Thelata can be saved as an image wit
the Save View buttolid . When the line measure
tool is clicked again, the measuring function is
deactivated.

Line
measure

Zoom in and Zoom owill increase or decreas
image size.

Reset image viewill return the image view talefault size and center position.

Save view as image f8aves the image in the 3D window exactly as it is shown as bmp, gif, jpg
or png files.
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Show color contropens the Coloring window which is usedadjust the color balance of the
window andto color the image relatively to the thickness of the cellset of colors that are
saved together is called a Colors€he default colorset for any image is Black & White. There
are a number of preset colorsets to choose from and it is easy to crewe/, personal
colorsets. Once a colorset has been selectadili automatically be applied to all captured
images in that experiment.

Avalable
Colorsets

[l Coloring I X @ Coloring I X

D] Bubble gum

Add color D] Bubble gum - Copy

Colorset Color pins
dropdown

list

\:\\\\\\\\\\\\\\\\\\\\
)

x\\nl\\\\\\\\\\\\

Change color

Delete color

[ Copy d M
a m

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

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

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

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

Use the buttons below the Coloring window to

B Save a nevolorset

(3 Go back to the last saved settings

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

M Delete the coloring preset
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Setup

(£ HOLOMONITOR® App Suite

EditingExpeiment setup,

Treatments, Conditions and doses s=s
Allresultsare grouped and e
presented bythe treatments or
conditions and doses that were Experiments
defined when the experiment was

set up. However, if needed, the wcf-

definitions can be altered
afterwardsby clicking Setup.

Click Satp to
adjust definitions

File Database

led Assay Results

Motility

Hardware  Help

@3 SK6 MCF10A kinetic response to... x @

Experiment Setup

@ Basic Info Edit Basic info,

Name: SK6 MCF10A kinetic

Description: Imported fro Tl’eatments
celeets and @nditions
& on and Doses

© Treatments

® Conditions and Doses

(£ HOLOMONITOR® App Suite

Basic Info

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

@& SK6 MCF10A kinetic response to... x @

Overview pakgent Setup
Images @ Basic Info
ik setup A kinetic response to stoposide

Name: SK6 MG}
B Imported from Hstudio™

Guided Assay Results
9 Motility
2019-03-28 16:04

@ Proliferation
) 2015-03-28 1600

© Conditions and Doses

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

The differenttreatments assigned to each wall

e.g. motilityand proliferation experiments can be
modified. Select the treatment that needs to be
changedrom the listand use the buttons below the
Treatments list ttRenameor Delete the treatments.

If e.g. a doseesponse experiment is converted to a

motility experiment, treatments can be added to the

Live View

= 5 SK6 MCF10A kinetic response to... x @&

Experiment Setup

Guided Assay Results Fequired for Proliferation, Motility, Cell Quality Contr

=/ 2015-03-28 16:04

| 4 (4 wells)

ftions and Doses

setup.
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In order to Add a new @ Treatments

treatment_, there must — Treatments Select one
be unassigned wells Selected of the
(grey).Selectthe well treatments

unassigned well (dark

blue), enter a new name
in the Add Treatment Assigned
textboxand click Add.

—/'

SARSTEDT

well

If the experiment was
originally set up for the
doseresponse
application, converthe
setup to treatment by
clicking the Create from
conditions button.

Unassigned
well

Rename or Delete
treatments

Click Save to add the changes and close the Edit function.

Note that editingtreatmentswill cause previously saved settings and results to be

deleted.
Conditions and Doses () HOLOMONITOR® App Stite | file  Data
In COI’]dItIOI”IS and DOSﬂ!he 1T 1] — R x @2 Proliferation L929 x
” el = B Profiration 985
conditions and doses for dose

Ovenview Experiment Setup

Images © Basic Info

Experiments 91 Setup

response curves can be edited.
Select the item in the Conditions
list that needs to be changed,
either a control or a treatment, and C—. (@ e e
use the buttons beside the listto | ="
Edit or Remove. Note that a @ s
Gontrol must be set before any
conditions can be added.

Guided Assay Results
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Clicking Edit will ope@onditions and Dosdbelow left)where theconditions can be selected from a
list. Clicking Edit will opedanage Control or Manage Conditions (see image beight). Therethe
control or the selected condition can leglited, e.g. the name can be corrected, or the Unit and the
Doses can be adjusted or added.

Note that one experirant can have more than one control, e.g. if thare two different cell lines.
Use Setup New @trol to add more controlsTo setup new controls there must be unassigned wells.
Note that the controls must have unique names, otherwise it will not be plesgitsave them.

Select one of the controls and then click Setup New Conditions in order tthaddsociated
conditions.Note that the controls must have unique names, otherwise it will not be possible to save

them.

ClickDoneto add the changes and &e the Edit function.

Note that editing conditions will cause previously saved settings andui¢s to be
deleted.

Reanalyze your data

Create New Result

Experiments can be reanalyzed for the same kind of assay

or for a different assayk.g. a prolifeation assay can be  |Guided Assay Results
reanalyzed for proliferation with results from certain well N Moty /
excluded, or the proliferation data can be used to creatg | wiososssi a0-11031631 | ff
dose response curve if there are enough different
treatments. Also, dose response experiments camised

for e.g.proliferation assay<dick the Create New Result 788 /76 @
button to open the Create Result window.
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