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Introduction

Notes

Trademarks

History

Thank you for purchasing the Confocal Quantitative Image Cytometer
CQ1.

This manual describes the functions, installation and wiring procedures,
operating procedures and handling precautions of the CQ1. Before you
start to use the CQL1, please read this manual carefully to enable
correct use of the system. After reading this manual, keep it in a handy
place so that you can refer to it whenever necessary.

® The information contained in this manual is subject to change
without prior notice due to improvements in performance and
functionality or for other reasons.

® This manual has been prepared with the utmost care; however, if
you have any questions, or note any errors, please contact our
branch or sales office of the neighborhood.

® Unauthorized reproduction or reprinting of this manual in whole or
in part is prohibited.

® [ollow the operating instructions to keep stable system
operation. .

® Microsoft and Windows are registered trademarks or trademarks
of Microsoft Corporation in the United States and other countries.

® |n this document, registered trademarks or trademarks are not
indicated by ™ and ®.

June 2014: 1% edition issued
October 2014: 2™ edition issued
March 2015: 3" edition issued
March 2015: 4™ edition issued
April 2015: 5™ edition issued
October 2015: 6™ edition issued
June 2016: 7™ edition issued
June 2016: 8™ edition issued
July 2016: 9" edition issued
April 2017:10™ edition issued
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For Safe Use of This Equipment

To ensure safe and correct use of this equipment, be sure to follow the
precautions below when using this equipment. If this equipment is used in
a manner not specified in this manual, the protection provided by this
equipment may be impaired. If you do not follow the precautions when
using the equipment, we assume no responsibility nor provide any
guarantee regarding its safety and function.

Following symbols are used in the manual in the following cases.

A WARNING

This symbol describes precautions to avoid hazardous situations that
could result in a bodily injury or death of the user upon mishandling
and/or incorrect use of the equipment.

A CAUTION

This symbol describes precautions to avoid hazardous situations that
could result in a minor bodily injury of the user, or that could result in
damage to the equipment upon mishandling and/or incorrect use of the
equipment.

| POWER ON
This symbol indicates POWER ON.

O POWER OFF

This symbol indicates POWER OFF.
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Following warning labels are attached on this equipment.

Warning label (1)

This warning label indicates that the operator
must refer to the instruction manual to prevent
injury and/or damages on the instrument.

Warning label (2)

This warning label indicates that this is laser
product and operator must prevent injury and/or
damages of skin or eyes from laser exposure.

Warning label (3)
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ER L' EXPOSITION ALl FAISCEAL.

This label warns the users on dangers that
require safety control measures when using the
laser. To be specific, the users are cautioned
that opening this cover results in emission of
visible and invisible Class 3B laser beam and
that entry of this beam into the eyes or its
contact with the skin is a potential health
hazard.

Warning label (4)

CAUTION_CLASS 3B VISIBLE AND INVISIELE LASER
RADIATION WHEN OPEN AND INTERLOCKS

& FLTA 7095 % B&.
ﬂuhxuxﬂm)a::mv RIS,
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INVISIBLE DE CLASSE 3B EN CAS D' OUVERTURE
g UEHHOUILLA.GE DEFECTUEUX.
EXPOSITION AU FAISCEAL.

This label warns the users on dangers that
require safety control measures when using the
laser. To be specific, the users are cautioned
that opening this cover results in emission of
visible and invisible Class 3B laser beam and
that entry of this beam into the eyes or its
contact with the skin is a potential health
hazard.

Aperture label

AVOID EXPOSURE
LASER RADIATION IS EMITTED FROM
THIS APERTURE.

L—4FRoE0
R CohSL—FRMEET,

MEEO
AR AN,

EVITER L' EXPOSITION
AU FAISCEAL UN RAYONNEMENT LASER EST
EMIS DEPUIS CETTE OUVERTURE.

Warning sign to indicate the laser aperture.

Explanation label (1)
'

CLASS 1 LASER PRODUCT
LSRN L-FHE

1 REMETR

PRODUIT LASER DE CLASSE 1.
(IEC/ENBOE25-1:2007)

(IS C BBD2:2011){GB7247. 1-2012)

Complies with 21 CFR 1040.10 and 104011

except for deviations pursuant to Laser

Naotice No.50, dated June 24, 2007

‘Yokogawa Electric Corporation

2-9-32 Nakacho, Musashino-chi, Tokyo,
180-8750 Japan Manufactured KZ

p.

This is a Class 1 laser product.

Explanation label (2)

Warning sign to indicate the wavelength,
maximum laser output power and laser class.
The Utility Box belongs to the Class 3B laser
product.
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Location of Warning Labels
@®Right Side of Main Unit
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Warning label (3)  Warning label (3)  Explanation label (1)

@Rear Panel of Main Unit

L ) E‘é‘g"g’“‘“ Warning label (3)

Warning label (4)
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@Rear Panel of Main Unit (Transmission lllumination Option)

Warning label (3)

: T /Warning label (3)

== === === === ==
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@Front Panel of Utility Box

™~ Warning label (2)

N

Warning label (1)

@Rear Panel of Utility Box

—Warning label (1)

|_—~Explanation label (2)
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@®Right Side of Utility Box
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Aperture label
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Vil

Observe the following precautions to prevent hazardous situations that

could result in a bodily injury or death of the user, such as electric

shock, or that could result in damage to the equipment.

A WARNING

Be sure to turn on the power to the equipment after confirming that
the power-supply voltage of the equipment matches the voltage of
the supplied power. Always use the dedicated power cable
supplied with your equipment.

This is a Class 1 laser product. However, the equipment houses a
Class 3B laser, which is protected by the enclosure and the
interlocks provided at openings. When using this product, heed the
precautions explained in “Laser Products Handling Precautions.”
Controls and adjustments other than according to the procedures
specified herein will result in dangerous exposure to laser.

If you use Gas Mixer, CQ1 emits max. 20 % CO, mixture gas at a
rate of 200ml/min. If CO, concentration in the air exceeds 3%, it
may be harmful to the human body. Be sure to provide ventilation,
lead exhaust gas from CQ1 to outside of the room, or take other
appropriate measures. It is also recommended that an alarm
system be installed in case of emergency.

If you use Gas Mixer, CQ1 emits min. 0.1% low O, gas at a rate of
200ml/min. If O, concentration in the air drops below 18%, it may be
harmful to the human body. Be sure to provide ventilation, lead
exhaust gas from CQ1 to outside of the room, or take other
appropriate measures. It is also recommended that an alarm system
be installed in case of emergency.

Do not put a container with liquid or powder on the Main Unit,
Utility Boxes or cables of this instrument. Also, do not spill liquid or
powder on these materials. These materials may cause electric
shock and suffer electrical or mechanical damages.

Do not use the equipment by wet hand. It may cause electric
shock and suffer electrical or mechanical damages.
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A CAUTION

Use the I/O terminals of the equipment within the ranges of the
specifications to prevent damage to the equipment.

This product uses precision optics. Therefore, do not use the
equipment in locations where there are large vibrations, a lot of
dust, high humidity and high temperature (in places near heating
equipment or exposed to direct sunlight), rapid changes in the
temperature (in places subject to dew condensation), or corrosive
or combustible gases.

Never touch any of the internal parts of this product. And never
take apart or modify this product. The optical system housed in the
product may become dirty, damaged or out of calibration and so
on, leading to equipment failure.

If the equipment has malfunctions or damages, please
immediately cease use and contact us.

This product is designed with the intention to use in industrial
environment. If this product is used in residential environment, it
may have influences to other equipments..
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Laser Products Handling Precautions

Laser products are classified according to their exposure emission
limit determined by the wavelength and power characteristics of
laser beam. A different set of common safety standards applies to
each class of products. The product explained herein belongs to
Class 1. However, the equipment houses a Class 3B laser, which
is protected by the enclosure and the interlocks provided at
openings.

Only service personnel can remove the covers on which a warning
label is attached. If these covers are removed, Class 3B laser
beam will be emitted. Directly looking into Class 3B laser beam or
beam reflected on a mirror may cause eye damage and is
extremely dangerous. Exercise due caution when handling this
product.

(Reference)
In the IEC standard, the laser classes are briefly explained as follows:
Class 1:Essentially safe. Continue to look into the Class 1 laser will not cause any

danger.

Class 2:1If the Class 2 laser is looked into for a period not more than 0.25 second, there is

no risk of danger.

Class 3B:Looking into the laser beam from this class of equipment is dangerous. Even if

the specification of the laser equipment used does not exceed this class, there
is still a risk of eye injury.

Safety Standards

A class 1 laser is safe under all conditions of normal use. This
means the maximum permissible exposure can not be exceeded.
This equipment is designed in accordance with the IEC60825-1
Radiation safety standards for laser products and these lasers
must be labeled with the following label, but are exempt from the
requirements of the Laser Safety Program.

CLASS 1 LASER PRODUCT

Preventive Measures on Safety

Mirror reflection

Metals and other glossy reflective surfaces reflect the laser beam.
Exercise caution to prevent unexpected mirror reflection.

Beam path

Never look directly into the laser beam or touch the laser beam.
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WEEE (Waste Electrical and Electronic Equipment),
Directive

(This directive is only valid in the EU.)
® This instrument complies with the WEEE Directive marking

requirement. The marking above indicates that you must not
discard this instrument in domestic household waste.

Product Category

With reference to the instrument type in the WEEE directive Annex
1, this product is classified as a “Monitoring and Control instrument”
product.

When disposing this instrument in the EU, contact the distributer
whom you bought it from. Do not dispose in domestic household

waste.

Indemnity
® Yokogawa shall provide no warranty regarding this product, unless

otherwise specified separately in the “Warranty Rule.”

Yokogawa shall assume no responsibility for any loss suffered by
a customer or third party as a result of use of this product, or any
loss or indirect loss suffered by a customer or third party due to a
defect in this product or any other problem not predictable by
Yokogawa.
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Checking the Content of the Package

After opening the package box, check if the following items are
included before beginning to use of this product. Should you find that a
wrong product has been delivered or any of the items is missing or if
you notice any abnormality on the exterior, please contact the dealer
from which you purchased your product.

Part _ Quantity | Description

Confocal fluorescent microscope
system to observe cells cultured in
1 vessels such as Microplate or slide
glass

Communication cable to connect
CQ1 main unit and workstation

-

USB cable

Power supply and communication
1 cable to connect CQ1 main unit
and utility box

Main Unit&UTB cable

Equipment for supply power and

1 excitation laser light
Uti[ity Box
1 Optical fiber to guide laser from
utility box into main unit

Optical Fiber1
1 AC cord for utility box

(Supplied by dealer)

k —

AC Cord (CQ1)
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CQ1 (Continue from previous page)

Part

Quantity

Description

Key switch on utility box

Tie-wrap for bundle USB cable and

1 Main Unit&UTB cable

1 Remote interlock connector on
Utility Box

Remote Interlock
Objective Lens
Part Quantity | Description
To be installed on CQ1 main unit
One to six lenses are installable
1~ |depending on the specification.
Please refer to Parts List:
CMPL 80J01A01-01 for details.
Objective lens
Workstation
Part Quantity | Description

Attached with mouse, key board,

1 back-up CD and instruction

o manual.
4
N P
Workstation
1 AC cord for workstation.

¥
AC Cord (WS)

(Supplied by dealer)
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Option (Sold separately)

/’,,

Stage aﬁachment
(All wells imaging type)

Part Quantity | Description
1 (Supplied by dealer)
Monitor
1 (Supplied by dealer)
AC Cord (Monitor)
1 (Supplied by dealer)
MonitoreWS cable

Transmitted light for phase
contrast/ bright field observation

1 There are following 2 types
- Bright field/ Phase contrast

switchable type (manual)

- Phase contrast type
Supply mixture gas that O, and

1 CO, concentration is contolled to
stage attachment

Gas mixer
(TOKAI HIT, GM-8000)
i | Tube to connect CQ1 main unit and
> 2 1 Gas mixer
. Attached if stage heater option is
Gas mixer selected
connecting tube
1 Stage attachment that all wells of

microplate can be imaged
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Option (Sold separately, continue from

previous page)

Part Quantity | Description
Stage attachment which can keep
1 the temperature, O, CO,
concentration and humidity
Stage attachment constant
(Chambered type)
e\ _;/ 1 Sample holder for set three 35 mm
I dishes
Sample holder for
triple 35 mm dishes
1 Sample holder for set one 60 mm
dish
1 Sample holder for set four slide
I 72 glasses (ISO 8037/1)
Sample holder for
slide glass (ISO 8037/1)
1 Sample holder for set one cover
_ glass chamber
Samp.l"e/holder for
cover glass chamber
N Hold silicone rubber when using
N 1 chambered type stage attachment
60 mm dish ring and 60 mm dish
© Set on 60 mm dish when using
— 1 chambered type stage attachment
Rubber for 60 mm dish
NS . .
- Hold silicone rubber when using
) = 1 chambered type stage attachment
\// and cover glass chamber
Holding plate for CGC
Set on cover glass chamber when
using chambered type stage
1-4 attachment

&
Rubber for CGC

Shape is different by type of cover
glass chamber
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XV

Sample holders are set into the stage attachment as shown below.

Sample

Sample holder

Stage attachment

XY stage
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Xvi

How to use this manual

This user manual consists of Chapters 1 to 9, the details of which are
explained below.

Chapter Title and Content

1 Function Overview
A functional overview of this equipment is explained.
2 Before Use
Precautions for use and installation/wiring methods are explained.
3 Name of Each Part/Starting and Shutting Down the Equipment
The name of each part and starting/shutdown of the equipment are explained.
4 Measurement procedures
Procedures for measurement are explained
5 Functions of measurement software
Screen of measurement software is explained
6 Maintenance
Maintenance parts and consumable parts are explained.
7 Troubleshooting
Error messages and troubleshooting procedures for this equipment are explained.
8 Specifications
Specifications of this equipment are described.
9 Warranty Rule

The rules of warranty applicable to this equipment are explained.
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<1. Function _Overview> 1-1

1 Function Overview
1.1 About the CQ1

CQ1 is designed to quantitatively measure biological information from
image data of each cell at high reproducibility. It enables acquisition of
such information as cell functions, signal transduction, cell mobility
(such as invasion) or morphological information from quantified image
data after image processing, which is rather difficult to obtain by
conventional flow cytometetric analysis. Different from flow
cytometetric analysis in which cells are washed away, CQ1 measures
the cells in their culture vessels such as microplate, thus it is possible
to analyze the same cells repeatedly or follow their temporal changes.

Features of CQ1

@High precision quantification of morphological information without
detaching off the cells

It is possible to precisely quantify biological function or characteristics
of each cell in a natural situation without breaking cell mass or
detaching cell layers from culture dish. In addition to two-dimensional
information, such as the area, various three-dimensional information,
such as volume, surface area, cell number and location, granule
location within each cell, fluorescent intensity, can be well visualized
and displayed as graphs.

@Live cell observation

Our proprietary confocal scanner unit, CSU series, is a confocal
scanner which can be attached on an optical microscope to enable
confocal observation. The best features of the CSU are the capabilities
of high-speed confocal imaging with a minimal level of cellular
photo-damage and photo-bleaching. Equipped with the CSU, the CQ1
enables three-dimensional and multi-color live cell observation. CQ1 is
suitable for quality control, inspection and experiments of the studies in
cell engineering field, since you don’t have to spoil the cells after

observation.

@Highly reproducible data

Highly reproducible data can be acquired by stabilizing excitation laser
power with the power monitor function, and also by periodical
calibration to eliminate effects of any other variations.
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<1. Function Qverview>.

Measurement values
CQ1 outputs the following measurement values by analyzing confocal

images of fluorescently labelled each cell.

Measurement Unit Measurement Description
Method
Morphological | Area me 2D Measure the area of objects.
features measurement
Circumference pMm 2D Measure the circumference of object.
measurement
Circularity - 2D Compare the area of the circumscribed
measurement circle and the area of the object.
Circularity is expressed by a positive
number of less than 1.0, and perfect circle
is 1.0
Volume um3 3D Measure total volume of objects.
measurement
Surface area pm? 3D Measure total surface area of objects.
measurement
Sphericity - 3D Compare the volume of an intracellular
measurement | structure and its circumscribed globe.
Sphericity is expressed by a positive
number of less than 1.0, and perfect globe
is 1.0.
Diameter pm 2D Measure diameter of the circumscribed
measurement | circle of an object.
3D Measure diameter of the circumscribed
measurement globe of an object.
Intensity Sum - 2D/3D Measure the sum of pixel intensity of
measurement objects.
Average - 2D/3D Measure average pixel intensity of
measurement objects.
Standard - 2D/3D Measure standard deviation of pixel
deviation measurement intensity of objects.
Minimum - 2D/3D Measure minimum pixel intensity among
measurement objects.
Maximum - 2D/3D Measure maximum pixel intensity among
measurement objects.
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1.2 Principle of the Nipkow Disk System with Micro-lens
Two disks, including the “pinhole array disk” having many pinholes
arranged in a helical pattern, and the “Micro-lens array disk” that
condenses excitation laser to individual pinholes, are rotated jointly at
high speed to perform multiple scans over the observation area with
approximately 1,000 laser beams.

Multiple beam scans are performed not only at high speed, but also
with each beam exciting fluorochromes at high efficiency and very low
laser intensity. These results in an optimal live cell observation system
where phototoxicity and fluorescence photobleaching are suppressed
notably compared to any conventional systems while allowing
high-resolution real confocal imaging.

Light source

I oo

»

I-;..' - -
*_'_-..:j/

Micro-lens array disk

52 5 7
-;WBeam splitter
Pinhole disk '

\

Object lens \.‘ X?)

Sample A
Focal plane

Operating Principle of the Micro-lens enhanced dual Nipkow Disk
System
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2 Precautions for Use/Ilnstallation

2.1 Precautions for Use

Handling Precautions for This Equipment

® This equipment uses plastic parts. When cleaning these plastic
parts, wipe with a dry, soft cloth without using water or any solution.
Never use benzene, thinner or any other chemical or cleaning
solution. Doing so may result in discoloration, deformation or
damage.

® Do not bring electrically charged objects near the signal terminals.
Doing so may result in failure.

® Do not spill any volatile chemical over the display or keep the
display in contact with any rubber or plastic product for an
extended period of time.

® Do not install patches (Windows Update, service pack, security
patch and so on) to update operating system. Also, do not change
environment setting (display setting, power management and so
on) of Workstation.Control board and Software may not work
normally by these changes.

® Do not install the third-party software which YOKOGAWA doesn’t
specify to Workstation. The performance of CQ1 may reduce.In
addition, 8.3 filename generation of Windows NTFS file system is
invalid in Workstation for performance improvement. Therefore,
the third-party software may not work normally.

® Do not install any third-party hardware to CQ1 Main Unit, Utility
Box, and Workstation. The third-party hardware may fail.

® In case of connecting Workstation to Internet, please install an
antivirus program which your affiliated facilitate designated and
perform virus check periodically.Please don’t perform virus check
during CQ1 operation because performance may reduce.

® Do not give shocks to this equipment.

® Should you notice smoke coming out of the Main Unit, foul smell,
abnormal noise or any other abnormality, immediately pull out the
power cable from inlet of equipment.

® |f the product has failed, contact us without attempting to
disassemble any of the internal assemblies or take any other
action to resolve the problem yourself.

@® Do not put anything on CQ1 Main Unit.
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<2 Precautions for Use/lnstallation>

2.2 Installing the Equipment

Installation Conditions
Install this equipment in a location meeting the conditions specified

below. Please call service personnel when you install or move the

equipment.

Installation example 1)

In case of using CQ1 normal gas mixer.
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Please prepare following gas cylinder and regulator

Gas cylinder

Gas: N> 100%, CO, 100%

Regulator

Outlet pressure: Settable in 0.1 — 0.15MPa
Piping: Silicone tube (inside diameter 6 mm, outside diameter 10
mm) is connectable
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<2 . Precautions for Use/lnstallation>

Installation example 2)

In case of using gas mixer that user prepares.

we)

X¥iN VADOB
ZH09/05
AO¥Z~0010%

Jonguisig Ag penddng

Wwy@x Wwgg
agny ajqooyddy

— TH”H

\m\@z:.tn_

P S

Jauioisng

100

i
=
wi
I~
3
sy
wz) Lwa
XYW VADDL 24
ZHD9/0G
N7~ DOLOY
N wz)
XYW YADDY
ZHO9/0G
ADFZDOLIY

US| A pajidens

Y5
[ W
= I
< z
[vs) -~ (]
28 2o
967 g
Ze7d g |2
SLTM 3 .
\
[_ 1LIoJ o
[}
o
009
we) B Bmod 7
AR ek
B2UDJDBID B2IAILS
Wg) BON|  WWypX WG
SY9 XK - 1oos!
We) 0zEsn S
W/ Z) 8|qoa >U) DIBWDD
= | s6zH
Tz 0070
Z5| D0gM
” 2
o AN3A 8

AN\

IM 80J01A01-01E



2-4

<2 Precautions for Use/lnstallation>

X>= 1300 mm

Y == 600 mm

] |:]0

| —

U - :

aooe

Pecesta . Peoesial “Pedesial *CQ1 does not include the pedestal and desk.

® Location where enough space is available
If the ventilation openings are blocked, the equipment may
become hot and eventually damaged. Provide enough space
around CQ1 Main Unit and Utility Box.
*CQ1 Main Unit
Minimum Clearance
Front: 120 mm, Back: 120 mm, Above: 200 mm, Side: 120 mm
Recommended Table Size:
W 700 mm x D 500 mm x H 700 mm or larger
Withstand load: 100 kg or larger
= Utility Box
Minimum Clearance
Back: 50 mm, Above: 50 mm, Side: 50 mm
(Avoid placing on floor directly)
*Gas Mixer
Minimum Clearance
Back: Provide enough space not to buckle tubes and cables
Side: 50 mm (Avoid placing on floor directly)
® Avoid installing at highly humid and / or hot place such as close to
heaters or under direct sunshine, or frequent temperature
changes.**
® | ocation of minimal mechanical vibration
Never set any vibrating devices, such as centrifuge or mixer, on
the same table with CQ1. Doing so may disrupt optical

performance.
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<2. Precautions for Use/lnstallation> 2-5

® |Level location
When installing this equipment, make sure the equipment does
not tilt.

® |ocation of minimal soot, steam, dust, corrosive gases and so on.

® |ocation where electric power supply system of more than
AC100V, 14A (1,400W) is available.

*! Subjecting the equipment to a sudden temperature shift may cause condensation.

Installation Environment
® Operating Temperature Range

CQl:15-35 °C
Gas Mixer: 20 — 35 °C
® Operating Humidity Range
CQ1: 20 — 70 % RH, non-condensing
Gas Mixer: 10 — 85 % RH, non-condensing
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<2 Precautions for Use/lnstallation>

2.3 Wiring the Peripherals

Connect the cables after confirming that the power switch on the

equipment is turned off.

A CAUTION

Please don’t connect any cables other than specified by YOKOGAWA.

CQ1Main Unit

. USB Cable

Main Unit¢ Utility Box

Camera Link Cable —

Workstation

]

Display
Cable

AC Code
(Display)

o
2 Remote .= AC Code
Lo | -
Interlock || (Ws) i
>
5 | 1s
: @
AC Code (CQ1) — 2
—1 8
_I | -
L] r 1 -+
[ ] iii.
Utility Box AC Code
Gas Mixer (Gas Mixer)
Gas Mixer ™
Tube
Joint

=z

@]
O
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<2. Precautions for Use/Installation> 2-7

A WARNING

® Pulling a cable wired to this instrument with a strong force may
cause damage to the cable or connected terminals on the
instrument. Provide each cable with an ample allowance so that
the input terminals on the instrument will not receive a direct
pulling force.

® Securely connect all tubes from the gas cylinder (CO, 100%, N,
100%) through the gas regulator to the gas inlet tube to prevent
gas leakage. It is recommended to install a gas leakage alarm
system to avoid risk by gas leakage.

A CAUTION

Please refrain from applying the following processing on the CQ1
workstation. If you do, there is a risk of malfunction of this instrument.
In case, any problems happened as a result of such inappropriate
processing, you are liable for the cost of repair.
® |Install patches (Windows Update, service pack, security patch) to
update operating system.
® |Install any third-party software which YOKOGAWA doesn’t
specify.
® |[nstall any third-party hardware.
® Use any third-party software and hardware.
® Connect to the internet.

2.4 Connecting the Power
Connect the plug on the other end of the power cable to a power outlet
meeting the following conditions. For the power outlet, use a 3-pole
socket with a protective grounding terminal.

Rated power-supply voltage: 100 to 240 VAC

Rated power frequency:50 / 60 Hz

Allowable power-supply frequency fluctuation range : 48~ 63Hz

Maximum power consumption: Main Unit, Utility Box 800VA
Gas Mixer 40VA

Workstation 400VA

Note
Subjecting the equipment to a sudden temperature shift may cause condensation.
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Before connecting the power, take heed of the following warnings and

cautions. Failure to do so may result in electric shock or equipment

damage.

A WARNING

Power supply

Be sure to turn on the power to the equipment after confirming
that the power-supply voltage of the equipment matches the
voltage of the power supply

Power cable and plug

To prevent electric shock and fire, use the power cable supplied
by Yokogawa. For the main power plug, only use a power socket
with a protective grounding terminal. Use of an extension cable
without protective grounding wire will disable the protective
operations

Protective grounding

To prevent electric shock, be sure to provide protective grounding
before turning on the power to the equipment. The power cable
supplied with this equipment is a 3-pin type with a grounding wire.
Accordingly, use a 3-pin power socket with a protective grounding
terminal. If a 3-pin to 2-pin conversion adapter (usable only in
Japan) is used, securely connect the grounding wire of the
conversion adapter to the protective grounding terminal.

Need for protective grounding

Do not cut the protective grounding wire running inside or outside
this equipment or remove the connected wires from the protective
grounding terminals. Doing so will put this equipment in a
dangerous condition.

Defects in protective functions

If any of the protective functions such as protective grounding or
any fuse is suspected as faulty, do not operate this equipment.
Also check the protective functions to ensure absence of defects
before operating this equipment

Use in gas

Do not operate this equipment in a location where it may come in
contact with flammable or explosive gases or vapors. Using this
equipment in such environment is very dangerous
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<2. Precautions for Use/Installation> 2-9

® Removal of the case
The case must not be removed except by Yokogawa'’s service
personnel. Some parts in this equipment carry high voltage and a
Class 3B laser is also housed inside. Accordingly, removing the
case presents dangerous situations.

® External connections
Connect each external device after providing proper protective
grounding.
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3 Name of Each Part/Starting and Shutting

Down the

3.1 Name and

Equipment

Function of Each Part

CQ1 Main Unit

1)

()

®)

\
)\

P TICTAN

—D O {@@Eﬁﬂs" o D

(1)

()

3)

(4)

()

(6)

) ®3) (4) ®) (6)

Door

Door opens/closes either manually by the door button, or through
the software; [CQ]button—[Sample]tab—[Sample Loader]—
[Open] button-[Close]button. Open door and load sample vessels,
such as microplate, dish or slide glass, here.

POWER Lamp

Lights when the power switch on the Utility Box is ON, and lights
out when the power switch is OFF

READY Lamp

Lights when the initialization of this equipment finished and get
ready to use

Door OPEN/CLOSE Button

OPEN/CLOSE the door of the sample loading port

LASER Lamp

Lights when the laser emits, and lights out when laser is OFF
INTERLOCK Lamp

Lights when the door or cover is open. Laser emission stops when
this lamp lights
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(7) Sub Cover

Sub cover is opened when pouring distilled water into bath. Also,

sub cover is opened when service maintenance.

(8) lllumination Setting Part

In case of transmission Illumination option, illumination unit is set

(11)

(14)

on this part.
(10)
ale
©000000000G00000000000&
00000000000000000000000
ifIb 00000000000000000000000
0000000000000 0000D00D0000
00000000000000000000000
(] O ooooo0oooDon
00 10000
(13) > 000000000000000000
Je, e
0000000000000 000D00D000O0
O @0000000O00c080000000008
| 0
T EEEELE
0 000a0
(12) 00000000
ole 00DEeeea
0O0DDoDmO
oODmoees
s lmiafml oF i ]o Iu/]
a0D00000

=0
]
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(9) Fiber Port

Port to connect the fiber to CQ1 Main Unit

(10)USB Conn

ector

Connector for USB cable connection with the Workstation cable
(11) Gas Inlet Port
Port to connect the tube from Gas Mixer (option)
(12) Camera Cable Port
Inlet port to insert camera link cable to CQ1

(13) Power Cable Connector

Port to connect the power cable from Utility Box
(14) Gas Outlet Port

Port to exhaust the gas from chamber on XY stage when using

Gas Mixer
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Transmission lHlumination

@)

(1) Switching lever (bright field/ phase contrast)
Switch the method of transmission illumination. Pull the lever
toward to switch to bright field. Push the lever back to switch to
phase contrast.
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Utility Box

=0 —. B

YORDGAWA O

)

1) (5) (7)

SRR g aRvey WA

= (UANY g ( J
o EAS MIPTER

O EMISSIoN A\ A
A

4

(6)

(©)

(1)

(2)

3)

(4)

(5)

(6)

(7)

Key switch

Laser power gets on and off by this key

POWER Lamp

Lights when the power switch (7) of Utility Box is on, and lights out
when the switch is off

MAIN UNIT Lamp

Lights when connected with CQ1 Main Unit

GAS MIXER Lamp

Not in use

READY Lamp

Lights when lasers are enable, and lights out when lasers are
disable, and flicks when lasers are initializing

EMISSION Lamp

Lights when laser emits, and lights out when laser is off
Power Switch

Switch ON to power on CQ1 Main Unit

Switch OFF to power off CQ1 Main Unit
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(8)

(10)

I
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(11)

(14)
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(12)

(13)

¢ [

NN
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I |
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| N —
(8) Breaker
For the Utility Box
(9) Power Cable Connector

Port to connect power cable
(10) Maintenance Connector

Not in use
(11) Remote Interlock Connector

Port to connect lase interlock connector

(12) Reserved Connector
Not in use

(13) CQ1 Main Unit Power Cable Connector

Port to connect power cable
(14) Fiber Port
Port to insert the fiber to Utility Box
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Gas Mixer (Option)

= 7 W
1
= & QJ‘W“ TIT \
() [ > oo |- |
QIoCio)|
(4) >

(1) Power Switch

Switch ON to power on Gas Mixer

(7)
(6)

(5)

0< ®)

/ < ©)

Rear

Switch OFF to power off Gas Mixer

(2) CO, Concentration

Controller to set CO, Concentration of output mixture gas

(3) O, Concentration

Controller to set O, Concentration of output mixture gas

(4) Gas Flow

Controller to set flow rate of output mixture gas

(5) 100 % CO, IN

Port to connect the tube from CO, gas cylinder via the regulator

(6) 100 % N, IN

Port to connect the tube from N, gas cylinder via the regulator

(7) Mix Gas OUT

Port to connect the tube to CQ1 Main Unit

(8) GM LINK
Not in use
(9) DCIN

Port to connect cable of attached AC adapter

IM 80J01A01-01E




Workstation

1)

@

(1) USB Connector
Connect to the USB connector (8) on the CQ1 Main Unit. Connect
supplied cable as shown above.

(2) Camera Link Cable Connector
Connect camera link cable out of CQ1 Main Unit as shown above.
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3.2 Starting and Shutting Down of CQ1

3.2.1 Starting CQ1
(1) Turn the power switch ON, then turn the key switch ON..

A

Power Switch

Key Switch

YOKOGAWA ¢

A CAUTION

® Please confirm below before starting the equipment.
Is the equipment correctly installed?
(Refer to 2.2 Installing the Equipment)
Are the cables correctly connected?
(Refer to 2.3 Wiring the Peripherals)
® |Immediately pull out the AC cord from inlet of equipment, when
you notice smoke coming out of the main unit, foul smell,

abnormal noise or any other abnormality.

(2) Power ON the Workstation.

(3) Confirm that there is enough free space in data (D:) disk drive.
Data volume of one image that CQ1 outputs is about 11MB. Keep
free space in data (D:) disk drive by considering total image
quantity to acquire.

Also, free space of data (D:) disk drive is smaller than 1GB,
measurement setting can’t be carried out normally.
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(4) Wait until Ready lamp on Utility Box turn ON after blinking. (It

takes about 1 minute from turning the key switch on).

Click the desktop icon of the Workstation to start CQ1 Software.

READY
EN SION Y.

READY lamp

[Measurement
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3.2.2 Shutting Down CQ1

(1) Select [File] menu — [Exit] menu, or click the close box on the
main screen of CQ1 Software window.

Option  Wiew Help

Save Defalut Measurement

Import Measurement Setting
Export Measurement Setting

Setting

s [oowoen [z [ [ A [ 5] i close box

(2) Click [OK] button.

Question ‘

In case that measurement is running, following message is shown.
Confirm that there are no problem to quit measurement then click
[OK].

Software is currently processing recording. Are you sure to exit?
Would you like to exit?

[ ok ||| conce ]I
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(3) Shut down Workstation.

(4) Turn the key switch on the Utility Box to OFF.

(5) Turn the key switch OFF, then turn the power switch OFF..

'J

YOKOGAWA ¢

A

Power Switch

Key Switch
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3.2.3

<

Offline Mode

You can start CQ1 Software by “offline mode” without turning
equipment on. It is convenient for viewing data or analyzing without

measurement.

Starting procedure is different from above. Select’CQ1 Offline” from
Windows start menu. (It is not icon on desktop).

£ Wiodosa OVD Makar
P8 Windows Fax and Scen
€ Nodzea Meda Jenter
3 Wndoes Meda Plyper
£ Window: Update
. XPS Viewes
Accmactm
Defl
Canmes
Imogel
Ires
Mertensce
. Neowias Hecoooncs
b Seatup
W LD me

Y okagene CQL Seftmare

"'I C (il II l |A|-o¢-om

Tooks

[ <Gt Mastensrce

1 Bk
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3.3 Starting and Shutting Down of Gas Mixer (Option)
3.3.1 Starting Gas Mixer

.Q Eoyyer Switch

anow

GM-8000

(1) Confirm that valve @ of regulator is closed.

(2) Confirm that valve @ is loosened by slight counterclockwise
rotating.

(3) Openvalve @ of gas cylinder.

(4) Openvalve @ of regulator.

(5) By clockwise rotating valve (2, adjust outlet pressure (meter B) to
be in the range of 0.1 MPa — 0.15 MPa.

(6) Turn the power switch of Gas Mixer.

3.3.2 Shutting Down Gas Mixer
(1) Close valve @ of regulator to stop gas supply. (If the gas cylinder
will not be used for long time, close valve (D of gas cylinder after
closing valve 3.)
(2) Turn the power switch of Gas Mixer.
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<4._Measurement Procedures>

4-1

4 Measurement Procedures

4.1 Measurement Procedures

Turn the power switch ON, then turn the key switch ON..

Power Switch

Key Switch

YOKOGAWA ¢

A CAUTION

Immediately pull out the AC cord from inlet of equipment, when you
notice smoke coming out of the main unit, foul smell, abnormal noise or

any other abnormality.

4.1.1 Exchanging Procedures of Stage Attachment
If you don’t need to exchange stage attachment, go to procedure

shown in 4.1.5 Setting Samples.

Features of each stage attachment are as following.

All Well Imaging Type

SN

?

Chambered Type

-

Y Sealing Blocks

Capable of imaging all wells of microplate

Capable of keeping the temperature,
CO,, O, concentration and humidity

Note

The range which can be imaged is different between types of stage attachment.
For details, please refer to Technical Information TI 80J01A01-01E (Supported

Sample Vessels).
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4:2 <4 _Measurement Procedures>

<In case of exchanging All Well Imaging Type to Chambered Type>
Click “Sample” tab — “OPEN” Button of CQ1 Software or do long press

(3 seconds) of Door OPEN/CLOSE Button of CQ1 Main Unit to open
the door.

Sample Loader

ol —
7

Door OPEN/CLOSE Button

o

Turn the key switch OFF, then turn the power switch OFF..

Power Switch

Key Switch

YOKOGAWA 4

Loosen 2 screws.
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<4 Measurement Procedures> 4-3

Push lever and lift up to remove Stage Attachment.

5 Lt

A CAUTION

Lift up Stage Attachment vertically because it is positioned by pin.

Be careful not to collide with cover.

Pin

IM 80J01A01-01E
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<4 _Measurement Procedures>

Prepare Stage Attachment to set.
Direct clamp as following diagram and set Stage Attachment.

Be careful not to collide with cover.

Clamp

Put Stage Attachment on the stage and set it with pushing lever.

Lever
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<4 Measurement Procedures> 4-5

A CAUTION

Be careful not to touch sample setting part of Chambered Type Stage
Attachment when put it on the stage. This part is easily-broken.

Fasten 2 screws.

A CAUTION

Confirm that Stage Attachment does not tilt.

Stage Attachment

OK

Stage
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4-6 <4 _Measurement Procedures>

Set Sealing Block for Clamp on the clamp.

In case of using microplate, set Sealing Block for Microplate as
following diagram.
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Turn the power switch ON, then turn the key switch ON..

A CAUTION

After turning power switch ON, the door closes automatically. Please
be careful not to pinch your fingers or others.

Immediately pull out the AC cord from inlet of equipment, when you
notice smoke coming out of the main unit, foul smell, abnormal noise or
any other abnormality.
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<In case of exchanging Chambered Type to All Well Imaging Type>
Click “Sample” tab — “OPEN” Button of CQ1 Software or do long press

(3 seconds) of Door OPEN/CLOSE Button of CQ1 Main Unit to open
the door.

Sample Loader

ol —
7

Door OPEN/CLOSE Button

o

Turn the key switch OFF, then turn the power switch OFF..

Power Switch

Key Switch

YOKOGAWA 4

Remove Sealing Block for Microplate if it is set.
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Remove Sealing Block for Clamp.

Exchange Stage Attachment referring to page 4-1.

A CAUTION

Be careful not to touch sample setting part of Chambered Type Stage
Attachment when remove it from the stage. This part is easily-broken.
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<4 Measurement Procedures>

Turn the power switch ON, then turn the key switch ON..

A CAUTION

After turning power switch ON, the door closes automatically. Please
be careful not to pinch your fingers or others.

Immediately pull out the AC cord from inlet of equipment, when you
notice smoke coming out of the main unit, foul smell, abnormal noise or
any other abnormality.
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4.1.2 Procedures of Filling Water for Humidification
This procedure is only perfomed for controlling environment around

sample. If you don’t need environment control, go to procedure shown
in 4.1.5 Setting Samples.

In case that measurement is running, click “Pause” button to pause.
® 00| O
Click “Sample” tab — “OPEN” Button of CQ1 Software or do long press

(3 seconds) of Door OPEN/CLOSE Button of CQ1 Main Unit to open
the door.

Sample Loader

%

Door OPEN/CLOSE Button

Turn the key switch OFF, then turn the power switch OFF..

<

Power Switch

Key Switch
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<4 Measurement Procedures>

Loosen 2 screws and remove sub cover.

Loosen 4 screws and remove bath cover.

© e

A CAUTION

Bath cover

® Please don’t remove screws from bath cover.

® During temperature controlling, water drops are formed on the

downside of the bath cover. Please be careful not to drop water

inside the equipment when removing bath cover.

If water drops inside the equipment, wipe it completely before

turning CQ1 on.

Water drop
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If the waterbath is empty, pour 25 ml of distilled water.
(It is recommended to pour by syringe.)

Pour distilled water to cover whole area of the bath.
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<4 Measurement Procedures>

A CAUTION

It is acceptable that the bath is not filled with water.
If too much water is poured, it causes water immersion into the

equipment and failure of the equipment.

[ -

Note
Appropriate humidity level is maintained over 6 hours when
25 ml of water is poured.

A CAUTION

After measurement, wipe water in the bath and on the downside of bath
cover everytime.

Water drop on the
downside of bath cover

Water remains in the
bath
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Set bath cover and tighten 4 screws.
In case that the screws can’t be fastened properly, adjust position of

bath cover so that the screws are fastened properly.

© e

Set sub cover and tighten 2 screws.

Turn the power switch ON, then turn the key switch ON..

A

Power Switch

Key Switch

YOKOGAWA ¢

A CAUTION

After turning power switch ON, the door closes automatically. Please
be careful not to pinch your fingers or others.

Immediately pull out the AC cord from inlet of equipment, when you
notice smoke coming out of the main unit, foul smell, abnormal noise or
any other abnormality.
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Click “Rec” button in case of restarting measurement.
(It takes about 2 minutes that “Rec” button becomes available after
turning power switch ON.)

[@c= {00 (O]

Note
In case that starting time of the next timepoint comes during the pausing time,
measurement starts again as following sequence.

M i .
.easunlng Interrupting
| @ Rec | <Timepoint>
No interrupting h E E ﬂ E
|

|
| Interval Interval | Interval Interval

|

| | |

| ! | |
(@] | [0 [@m= | .
(I / A\ | I

Interrupting time
is in interval

Interval Interval : Interval Interval

I I

I I

| @&rec | : (00 [ @Fc |
\ | | |

I

T

|

Interrupting time
is over interval

|
|
|
|
|
@D |
©) 1
1

Interval Interval Interval Interval

In case of the time-lapse measurement that pause for filling water and others is
supporsed, it is recommended to set interval so that time span from finishing
measurement of the timepoint to starting of next timepoint become longer than 10
minutes.
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4.1.3 Procedures of Setting Gas Mixer
This procedure is only perfomed when controlling environment around

sample. If you don’t need environment control, go to procedure shown
in 4.1.5 Setting Samples.

Start Gas Mixer by referring to 3.3 Starting and Shutting Down of Gas
Mixer (Option).

In this section, procedures are described for example by setting as
following.

- Sample vessel: microplate

- CO; concentration in chamber: 5 %

- O, concentration in chamber: atomostic concentration (= 20 %)
For other settings, please refer to Technical Information TI
80J01A05-01E (Setting Parameter of Gas Mixer).

By “Up/ Down” key of “GAS FLOW?”, set mixture gas flow rate to 150
(ml/ min) and push “Enter”.

GAS FLOW

< V A @—@&D ENTER Key

—@ Up Key

——{;\;J Down Key

By “Up/ Down” key of “CO, CONCENTRATION?”, set CO, concentration
to 6.0 (%). By “Up/ Down” key of “O, CONCENTRATION?, set O,
concentration to 20.0 (%).

C0O2(02) CONCENTRATION

Y

L—{E Up Key
™ Down Key
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<4 _Measurement Procedures>

4.1.4 Procedures of Setting Stage Heater

This procedure is only perfomed when controlling environment around
sample. If you don’t perform environment control, go to procedure
shown in 4.1.5 Setting Samples.

Click “ON” button in “Environment” window -> “Temperature Control”.

Environment

Click “Edit” button.
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It changes to temperature setting window. Input control temperature to
“Setting” and click “Set”.

Temperature Control

oFF |
Current 37T

setting | 370 © |©

Guarranty range of chamber temperature depends on room
temperature (refer to following chart).

For example, to set chamber temperature 37 °C, set room temperature
20 °C - 30 °C.

45

D
o

w
ol

N
(6}

Chamber Temperature [°C]
w
o

N
o

=
ol

10 15 20 25 30 35
Room Temperature [°C]

Note
If 35 mm dishes is used, input “control temperature — 0.8 °C”
(example: If you want to set chamber temperature to 37 °C,
input “36.2” to “Setting” )
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<4 Measurement Procedures>

4.1.5 Setting Samples

<Caution when setting samples>

If the sample which is taken from cold environment, such as refrigerator,
is set into CQ1 at once, condensation occurs on the bottom of sample
vessel and autofocus may not operate normally.

Also, temperature of sample vessel changes rapidly after it is set into
CQ1, strain of sample vessel occurs and autofocus may not operate
normally.

In case of unusing Stage Heater, set sample into CQ1 after acclimating
to room temperature. In case of the sample taken from refrigerator,
acclimating time is about 30 minutes. In case that condensation occurs
on the bottom of sample vessel, please wipe it away.

In case of using Stage Heater, set sample into CQ1 as soon as
possible after taken it from incubator.
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<In case of using 35 mm dish>
Set dishes on sample holder.

Sample holder for 35 mm dishes |

Lift up leaf spring, set a dish, and push down leaf spring to fix a dish.

i

Lift up leaf spring

Set a dish and push down leaf
spring to fix a dish.

Set dishes on all 3 positions.

A CAUTION

Same dishes must be set on all 3 positions.
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<In case of using 60 mm dish>

(Only when controlling environment) Set rubber on the dish.

Dish ring
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Fix a dish by leaf spring.

Lift up leaf spring

Set a dish and push down leaf
spring to fix a dish

In case of performing
environment control

In case of not performing
environment control
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<In case of using slide glass>

Note
Slide glass is not accommodate to measurement with environment contol

Set slides on sample holder.

Sample holder for slide glass

Set a slide on sample holder with pressing to leaf spring. Please be
careful not to tilt slides.

Set a slide with pressing to leaf
spring.

Please set slides such as label
comes near side basically
(depend on the slide glass setting
in CQ1 Software; refer to page
5-19)
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A CAUTION

® Set slides not to put cover glass on sample holder.

Sample holder

Slide glass

L

Cover glass
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<In case of using cover glass chamber>
(Only when controlling environment) Remove rid from cover glass
chamber, set rubber on the cover glass chamber fastly and set rid

again.
Rubber list
For IWAKI (2 holes) For NUNC Lab-Tec |
(3 holes)

ooooo

]

For NUNC Lab-Tec Il
(4 holes)
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(Only when controlling environment) Set a holding plate.

Holding plate

Fix a cover glass chamber by leaf spring.

Set a cover glass chamber and
push down leaf spring to fix

In case of performing
environment control

In case of not performing
environment control

IM 80J01A01-01E



4-28

<4 Measurement Procedures>

<Common procedures>

Click “Sample” tab — “Open” Button of CQ1 Software or do long press
(3 seconds) of Door OPEN/CLOSE Button of CQ1 Main Unit, set
microplate or sample holder on stage.

Click “Close” Button of CQ1 Software or do long press (3 seconds) of
Door OPEN/CLOSE Button of CQ1 Main Unit to close the door.

ol —
7

Door OPEN/CLOSE Button

A CAUTION

Be careful not to stuck fingers or others in door. If fingers or others are
stuck, CQ1 will stop. In the case, please turn Power Switch of Utility
Box off then turn it on again.
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In case of using sample holder, set it in CQ1 as projection portion faces
left-side of CQ1.

Projection Portion Projection Portion

A CAUTION

If you don’t set microplate or sample holder properly, it may result to
equipment damage. Please confirm that 4 corners of the microplate or
sample holder are set on stage and it is moved lightly (not to be stuck
to edge of sample setting place).

A CAUTION

Immediately pull out the AC cord from inlet of equipment, when you
notice smoke coming out of the main unit, foul smell, abnormal noise or
any other abnormality.
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If you perform measurement by protocol which has been made, go to
procedure shown in 4.8 Sample Measurement.
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4.2 Basic Protocol Setting

Designate the folder for saving the measurement data in “Protocol”

window.

Save Setting
_|D:¥yRootsl UM Experiment1

Save Folder Name
My Sample Data

Description

aton[imagig) samte]

Muclear Factor Kappa B (MF-xB) Translocation Assay /

T

Designate parent folder*

/

Input suffix of folder name

Input description if needed

*Note

acquisition.

Please designate local drive (D:) as data storage folder. In
case of designating other than local drive (D:), performance
of HDD decreases, and it may cause errors during image

Select sample vessel in “Sample” window.

@ CQ [HDD| ® 1[I

E Sample Loader
[«

Sample Vessel Type
Holder: Microplate

Micro Plate Type:

=

&Wells (3x2)
y BD 353224

24 Wells (5x4)

24Wells (8x4)
Greiner SensoPlate #662856

ient [Analysis".ﬂpplimtion”Imaging

Plastic bottormn 1.52 [mm]

1
]
2
5 Greiner Tissue Culture #662160 Plastic bottorm 1.20 [mm]
3
=
.

Glass bottorn 0.18 [mm]
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Switch to “Imaging” window.

Double click imaging channel setting part to open “Channel Setting”.
Set the lasers and emission filters for each imaging channel.

(For details, refer to 5.9 Channel Setting)

[

WEP525/50

E Channels
# Excitation  Emission Acquisition i
g = N [ Double click
p— nm p200ms Bin
% L 80[%] | ERATGS Gain16-bit (low noise & high we«'tﬁ
E W488nm Exp200ms Binl
—

80[%0] Gain16-bit (low noise & high well capadi

1 ]
# | Current Channel #1

(2| Excitation Power [%6] Exposure 200ms

=] - P

2| s00 | 200 B

5 - -

2| (v Detail

i

Channel Setting ﬂ

# Method Excitation Emission Camera

1 |ConfocalFluorescence ~| [W40snm - | [MBP447/60 +| [Portl_sCMOS 2560 x 2160 |

2 |confocalFiuorescence ~| [M488nm | [HMEPS25/50 +| [Porti_sCMOS 2560 x 2160 - |

Add H Remove l [ Default
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4.3 Sample Searching
Search the position that samples exist (suitable position to imaging) by
low magnification objective lens.

Set the viewer layout to “Image & Map”.

7 cat sotwere - o T

File Option View Help

@ [€Q [HDD) [@r= | 00 | O EBpnn

In “Imaging” window, select imaging channel, well and objective lens.
For sample searching, use low magnification objective lens (2x — 10x).

(5] canness
g # Bxcitation Emission Acquisition
&
— W4050m Exp500ms Bin1
2]t oopme ™% Gainte-bit (low noise & high wl
5 2 W438nm BPS25/50 Exp500ms Binl
—— 0 @ 730 Gain16-bit (low noise & high well ca . .
i R Select imaging channel
A Current Channel #1
el Ecitation Power [96] Exposure 500ms
'-E 20 21| 500 - il
2| (v Desi
L=<
(5] Wwels
=
®
L=
(] Select well
@
£
g
E —
&
[vfSamearea 74 ) seiect] [ aicar] .
Field
X 00 _ pm  SideRato
¥ 00 _pm 010 O
[Tl
<ol
pae
Z Stack
e =m0
b= () Top[um] 200
e
Dl,mgem: (@) Centerfym] | 10.0
() Bottom[um] 0.0 _
N NEDE —
a o nE Select objective lens
UPLSAPO10X2 ] -

10x /0.4Dry Stepfum] | > | 0.0
WD3.1 .

Objective Lens
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In “Z stack” of “Imaging” window (refer to page 5-28), click “Search” to
search Z position which samples exist.

After Z position search, click “<<” to apply the result of searching to Z
Stack parameter.

Apply the result of
searching to Z Stack
parameter.

In “Map” window, select “Map Mode” (refer to page 5-95) and select
sample searching region by mouse drug.
Click “Start” to start map imaging.

Drag the region for
searching

Multiwell St'artl Stop IUg Selection

Select “Map mode”
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Note
Blue region in “Map” window can’t be designated as imaging region because
objective lens interferes with stage attachment, sample holder and sample
vessel.

—

After map imaging, select “Test imaging mode” (refer to page 5-94),
change objective lens to that for measurement, and select suitable field

for measurement.

Map

Change objective lens
for that for
measurement.

10xDry || 2xDry || 40xDry Clear Map

| Select suitable field for
measurement

. »

AN

Select “Test imaging mode”
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4.4 Imaging Setting
If needed, perform following (1) — (3) setting.

(1) Imaging channel setting

“Channels” window of “Imaging” window (refer to page 5-22),

change “Excitation Power” and/or “Exposure” of each imaging

channel.

Channels
#  Bxdtation Emission Acquisition
1 -240‘::1? WEP447/60 G?Ei?;i?:;; noise M
2 .zmm MBS0 Gzﬁ:ig—ogtjﬁ(mlndse&ﬁm well capacit

< | 1 | v

|4 Current Channel 22

Excitation Power [%6] Exposure  500ms
200 1 | 500 © ]
[\vj" Detail

]

Select imaging
channel

/|

Change “Excitation
Power” and/or
“Exposure”

<In case of using Transmission Illlumination with Bright Field/

Phase Contrast>

Push the lever back in case of acquiring phase contrast image.

Pull the lever toward in case of acquiring bright field image.

Pull toward = Bright field (BF)
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(2) Autofocus and 2D/ 3D imaging setting

In “Z Stack” window of “Imaging” window (refer to page 5-28),

change autofocus setting.

Change “Range” and “Slices”. As well, set 1 to “Slices” and 2D

measurement is executed. Set 2 or more and 3D measurement is

executed.
7 Stack
Preview Search| »
() Top[pm] 200 CE|
[¥] LaserAF E| - Change autofocus
[ imagear @) Centerfum] | 100 setting
() Bottom[pm] 0.0 _
I Range Al 200 °
— Slices - Change “Range”
4% /0.16D0ry | StepHeigntfum] 0.0 | —1 and “Slices”
WD 13.0

(3) Time-lapse setting

In “Time-lapse Condition” window of “Imaging” window (refer to

page 5-32), change “Interval” and “Duration”. If time-lapse

measurement is not performed, set “1” to “Duration”.

Time-lapse Condition
Interval 600 ~ [

Duration 1 _ &

Change “Interval”
and “Duration”
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<About CQ1 autofocus>

CQ1 can perform 2 types of autofocus, which are laser based and
image based.

Laser Autofocus detects surface of bottom plate or cover glass by laser
and set the surface as Z base position. Please note that surface to
detect (Z base positon) is different by the kind of sample vessel. (Refer
to following table.)

Image Autofocus acquires image by designated channel and sets the Z
position that maximum intensity is obtained as Z base position.

Microplate

LA A AR R

N~ . ... .

Culture medium and others

- —
Dish >
@ / Bottom plate,
/ / Cover glass
Slide \
- = ] / ‘\® \® ®
g
Cover glass chamber @  Laser Autofocus detecting surface

(slide glass)
@ Laser Autofocus detecting surface
(microplate, dish, cover glass chamber)*

@  Image Autofocus detecting position

* In case that laser autofocus doesn’t operete normally when using microplate, dish
or cover glass chamber, surface to detect would be changed to lower surface of
bottom plate of sample vessel. For details, please refer to page 5-20.

In “Map” window, select “Rec Mode” (refer to page 5-96) and select
measuring Area by mouse drug.

=]

[clear Map

Area v

Drag the Area for
_——"1 measuring.

m

E‘] lgemove it“Remove all‘@

\

Select “Rec mode”
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4.5 Analysis Protocol Setting

Set the viewer layout to “ImageViewer & Chart”.

File Option View Help

@ [ CQ |HDD]| @r= | 11| O % [ijAl0

|8

In “Wells” window of “Imaging” window (refer to page 5-25), make D

Pre-acquire the images for analysis setting.

button to status e (green) , select a few wells from wells for measure

* (selected wells become light blue), and click “PreRec”.

* Selection of negative control well(s) and positive control
well(s) is effectual.

7 8 9 10 11 12

Select a few wells

000000
000000
— 1111
000000
000000
000000
=

-
-
e
-
-
-
L)

"

Click “Stop” button to stop measurement.

Wells

T 7] M m [w] [§] m ]
022222020 5
020000000

: o
=]

g
7
i

=
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Select “Application” tab, check to “Execute Analysis”, and click “Load”.

Check

(5| Application Settings
g [/HEXeCOtE ATalyas
=
(@ | Analysis Protocol
E I[ Load ]I [ Save
L3
(2]
o | Object Detect Setting
& Link Name Reference Ch
«~  Objectl #1 M405nm MBP447/60
i
=y

Select “User” tab if you use analysis protocol which is set and saved

previously. Select “Application” tab if you use analysis protocol which is
preloaded in CQ1 Software (Cell Cycle, FISH and so on). Select

“Template” tab if you use basic protocol which is preloaded in CQ1

Software.

Select analysis protocol and click “Load” to load analysis protocol.

(For details, refer to page 5-37)

H “ » o« H H ”
Select either “User”, “Application
»” ”
or "Template
e e / [
User | Application | Template I
Nucleus ~N Dots in Nucleus 2 Calor Dots in Nucleus Nucleus and Cell body Mucleus and Cytoplasm
R -
.
Q- e
'S .
. . "
o ¥ o) 00
.
Dots in Cell body Dots in Nucleus Cytoplasm 2 Color Dots INgll body | 2 Color Dots in Nudeus Cytoplasm Membrane
: Select analysis protocol
oD o o
Dots in Membrane Mucleus and pseudo-Cell body ~ Mucleus and pseudo-Cytoplasm
Details
Link Name: Cell Object List Description
4 Nuclei Ch Name
©a Granule (Nuclei) 21 Nudei
#2  Granule
Other File x Load Cancel
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If needed, in “Object Detect Setting” window of “Application” window
(refer to page 5-44), change setting of object recognizing of each
imaging channel.

Object Detect Setting

Link Name Reference Ch

~  Nuclei #1 M405nm MBP447/60
# Granule #2 W488nm MBP525/50

| Edit |

If needed, in “Link Setting” window of “Application” window (refer to
page 5-46), change link setting between each object.

Link Setting
Link Mame: Cell
4 Nuclei
@& Granule (Nuclei)
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4.6 Object Recognizing Condition Setting
In “Analysis” window, click “Single Preview” (single object) or “Preview’
(all objects) to confirm result of object recognizing. If it is necessary to
improve the result, adjust recognizing condition as following.
If it is necessary to improve more, click “Edit”, open “Advanced Editor”

and set detailed recognizing condition.
(For details, refer to 5.4.5 Analysis Window)

File Option View Help
@ | CQ |[HDD %|nlAlO

12 3 4 5 6 7 8 9@ 1011 12

Detall v

X 0 mnmo o @ >

| Enwmmmtl Application || Imaging

Adjust recognizing
condition

- ) Pl ) [um]) CHL oz
Z Option Slice @ MIP Sum

Open “Advanced Editor” Detect all objects Detect single object
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In “Wells” window of “Analysis” window (refer to page_5-51), make
@ button to status (green), select wells which were executed
“PreRec” above procedure (selected wells become pink), and click
“PreAnalyze”.

Confirm that objects are detected properly in multiple wells. If it is
necessary to improve the result, adjust detecting condition in the field

which object isn’t detected properly.

i 2 3 4 5 & 7 8 9 10 11 12

| Application"lmaging ” Sam ple][ Pratocol }

|

| Ch. 2 Xﬂ‘nm BBP525/50

@

4.7 Protocol Saving

In “Wells” window of “Imaging” window (refer to page 5-25), make D

button to status (green), select all wells for measurement in the
protocol (selected wells become light blue).

Wlls
7 8 9 10 11 12

.....!!!.. Select all wells for
000¢C-Svowe measurement in
.... 900 ... the protocol
0000000000
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Select “Protocol” tab and click “Save As”.

—
Save Sefting

__ID:¥YRoot¥yckogawa [:

Save Folder Name

Description

Protocol
Holder : Microplate Incubator
Sample © Microplate#4, Greiner, SensoPlate 2655896, S6well

MName Holder

20140521_190227_MeasurementProtocol  Microplate  MP_Greiny

[Envimnment][Ana\ysis][npp\i(atmn” Imgingl[szmp\el

Test 56W Microplats  MP_Greing
Test2 Microplatz  MP_Greiny
4 ‘%l »
X

Input name and descriptions of the protocol. Click “Save” to save the
protocol.

Save Protocol IE

Name 20140522_154543_MeasurementProtocol

Description
*** cells

I Save |I Cancel ‘
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4.8 Sample Measurement
In case of measurement by saved protocol, select protocol from
“Protocol” window.

Note
In case of measuring other sample in same protocol again, please load the protocol
in each time. If the protocol is not loaded, autofocus may not operate normally.

o [CQ [FDD) & @ Select protocol
Seve Setting T ]
‘C¥YRoct¥YoogsmesExpermendgt . =

Save Foider Name
My Samgie Data

Descrcton Measurement Protocol

Nuclesr Factor Kappa B (NF-KB) Trinsiocation Assay

Created
Create User
Last Updated:
Last Update User. Yokogawa
Description:

i

.
[
i =

Target Environment

N Holder Microptate

"l Ssmple MP_Greer_SensoPlate 2655896
Temperatare. 37C ON

Move Mode: 3

Imaging Protocol

Channels
# Excltacion Emissien Acquisition z Vismalisation
1 Cam1 Offset 0.0 R
ConfocalFhuorescence  435rm  BPA4T/60 Esp 170ms] [sm] Auto
Laser o Bmn1 : Contrast
. 4800%] Gain 16-bt (low noise & high wel Min 1932
@ C||Ck “Load” st capacity) Max 29225
2 ] Cam1 ometo0 NN
ConfocalFlorescence  4§Sem  BPS23.30 Exp 116fms] [ Auto
Laser in | Contrast
380(%] Gain 16-1i (low noise & high well Min 1932
capacity) Max 17108
3 Cam1 ottser00 NN
Confocalflorescence  Stnm  BP617/73 Exp 104ms] ] Auto
Laser Bin 1 Contrast
3100%] Gain 16.b (low noise & high well Min 1932
i) Ml

@ Show detail of protocol

Set the viewer layout to “ImageViewer & Chart”.
Click “Rec” to start measurement. By clicking this button, imaging by
the condition set in 4.4 Imaging Setting and analyzing by the condition

set in 4.5 Analysis Protocol Setting and 4.6 Object Recognizing

Condition Setting are executed.

Image dataset and analysis dataset are saved in the folder designated
in 4.2 Basic Protocol Setting.

1 cat software - onunE I A

File Option View Help

@ [ CqQ [HDD] [@r= | 00 | O (%[n]a]0]

Re Ro
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In case of pausing measurement, click “Pause” button.

.
@r=c | [

In case of re-starting measurement during pausing, click “Stop” button.

In case of stopping, click “Stop” button.

| @Rec

Stop button

Acquired images are displayed in “ImageViewer” and statistic of feature

data (default is “Count”) of wells which measurement is finished are

displayed in “WellTable” during measurement.

* B % ThumbnailChartt

ImageViewer

Statistics of
feature data

WellTabl

e

After measurement, switch to “HDD” mode and select (double click) the

result measured above.

CQ1 Software

Eile QOption View Help

@ | CQ | HDD

Measurement List
_| D-¥YRoot¥yokogawa¥Experimentl

= P

Late

P 2014/05/21 19:42

P 2014/05/21 19:02

B 2014/05/21 18:55

Select the result

i
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Make D button to status (white) and select well in “WellTable”.
Acquired images and result of recognition are displayed in
“ImageViewer”.

Make D button to status (green), check number of Thumbnail
Chart to display and select wells in “WellTable”. Scattergrams or
histograms are displayed in “ThumbnailChart”.

For details of each window, refer to following

“WellTables” -> 5.6.5 WellTable Window

“ImageViewer” -> 5.6.2 ImageViewer Window
“ThumbnailChart” ->5.6.4 ThumbnailChart Window

ImageViewer ThumbnailChart

_r
td

4 ]
3

WellTable

WeiTazie -3 x

ot 144 378
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In case of retrying analysis, reset analyzing condition by referring 4.5
Analysis Protocol Setting and 4.6 Object Recognizing Condition Setting,

and click “Analyze”

EI CQ1 Software - 20150413T135827 ¢
File Option View Help
@ [ CQ | HDD |[Canalyzef [ ]

In case of stopping analysis process, click “Stop” button.

E] CQ1 Software - 20150413T140133
File Option View Help

@ [ CQ |HDD| O

Output acquired images, window snapshot of CQ1 Software or CSV
data and so on in “Output” window.
(For details, refer to 5.5.4 Output Window.)

Image Export

|snapsnot] send to || TifF | C/

»  Image Export Setting

Capture: (@ Image ) Window
Format: @ Png () Jpeg
Analysis Data Export

(@) Object () Statistic

O) Al () Wells (@) Well
[c5v|[ch |[I<:E |

u.ﬂnalvsisu.ﬁppﬁoﬁﬁan ” Praotecol ]
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5 Functions of CQ1 Software

5.1 Outline
CQ1 Software is the application software to control both CQ1 Main Unit

and Utility Box and runs sample measurement.
There are two operating modes; CQ mode and HDD mode, and the
window display changes depending on the mode.

(1) CQ Mode
Controls both CQ1 Main Unit and Utility Box and runs sample
measurement. Measurement data are saved in either the HDD of

workstation or network drive.

5.2 Main Menu
5.3 Operation Mode Panel

- 5.8 Viewer Layout

——— 5.4 Control Panel (CQ
Mode)

5.6 Viewer

5.7 Status Panel
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(2) HDD Mode
This mode is to view measurement data or to retry image analysis
under modified analysis conditions.
In HDD mode, it is able to output data for report such as screen

shot, movie, feature data and so on.

5.2 Main Menu
5.3 Operation Mode Panel

— 5.8 Viewer Layout
—— 5.5 Control Panel (HDD 5.6 Viewer
Mode)

a0

kiad

e e e e

5.7 Status Panel

IM 80J01A01-01E



<5._ Functions of CO1 Software> 5-3

5.2 Main Menu
5.2.1 File Menu

_File] Option View Help

Save Default Measurement Protocol

Import Measurement Protocol

Export Measurement Protocol

Exit

(1) Save Measurement Protocol as Default
Save the default measurement condition file. Its channel setting
and analysis conditions shall be applied at the next start.

(2) Save as Measurement Protocol
Save the current measurement condition file.

[{l Save as Measurement Pratocol [
(=l » nen + 50 s hogis » Boarong 5 Vokogama » C1 Pumn + nmiybrid <[4 | [ Search Deskron 2]
Organize ~ New folder 4= - (7]

Delmat
Putc
g UAER

T
Appltens

S N DR {ellbeimanade vl

=2
L, e
Roamang
il
Ldarmeat
Bt [ roprapions.
Mucks [enis Frogram
Mg et
DA
Vologrer
O Solraasy
aratrnbroioosd

Etvcwcrarabia cats i

File name: MeasurementProtocolxml -

Save as type: | Measurement pratocol files (*aml) -]
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(3) Load Measurement Protocol

(4)

(5)

Load measurement condition fle designated by file read-in dialog.
In CQ mode, conditions such as objective lens, sample vessel, Z
stack, Fields to be imaged and analysis conditions are applied.
Fields to be imaged aren’t applied if stage attachment and sample
holder isn’t matched.

In HDD mode, only analysis conditions are applied.

[ import from o]
s « Users » USER » AppData » Roaming » Yokogawa » CQI Software » AnalysisProtoccl 2|
Organize = New folder =~ @

Users *  Name Typ
’;:::"“'m' = 20140501 094302_CellAndGranulesml SARDIATAEAM XM KB
Public
4 UsER
Jmagej
AppData
Local
LocalLow
Roaming
Adobe
Identities
Intel Corporation
Media Center Programs
Micresaft
NVIDLA
Yokogawa
CQl Software
AnatysisProtocol
Ermviranment tController
File name:  MeasurementProtocelxmi - [Meumemp!muculllles{'.\ -

Save Contrast and Region View Setting

This function is valid only in HDD mode. Save “Contrast
Enhancement” and “Region” setting of Tool function (Refer to
5.6.9 Tool Function). In case of not analyzed data, only “Contrast

Enhancement” setting is saved.
Exit
Exit from CQ1 Software.
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5.2.2 Option Menu

(1)

(2)

(3)

(4)

Option | View Help

Channel Setting

Trimming Parameter
User Setting
Activation Setting

Run as External Control

Channel Setting
Open Channel Setting window to set imaging channels. Please
refer to “5.9 Channel Setting” for details.

Trimming Parameter
Open Trimming Parameter window i to change stitch parameter.
Please refer to “5.10 Trimming Parameter” for details.

User Setting

Open User Setting window to change user setting. Please refer to
“5.11 User Setting” for details.

Activation Setting

Open Activation Setting window to manage license of CQ1
Software. Please refer to “5.12 Activation Setting” for details.

A CAUTION

Please do not operate Activation Setting window except when
necessary such as updating CQ1 Software. CQ1 Software might
be inoperatable. For updating CQ1 Software, please contact the
dealer.

IM 80J01A01-01E



5-6

<5._Functions of CO1 Software>

(5) Run as External Control
Following “Robot Service Hosting” window opens and changes to
the external control mode that high-order computer controls CQ1.
Select this menu in case of operating CQ1 with external robot.
Click “Cancel’ to quit external control.

i |
[@] Robot Service Hosting @

I'O" Please wait without any operation during processing.

Cancel ‘

5.2.3 View Menu

File Option | View | Help

@ CQ| Image Viewer
Save Well Table
. Thumbnail Chart 1
= Save Fold Thumbnail Chart 2
E Thumbnail Chart 3
% Descriptic Information
2
S Map
E Feature Table
—

Viewers corresponding to each menu item are shown. Please refer to
“5.6 Viewer” for details.
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5.2.4 Help Menu
File Option WView HEIpI

| CQ |HDD About CO1

Save Setting
__IDo¥YRoot¥0011: Make System Analysis Report

(1) About CQ1
Version information is shown.

[ CQ1 Software Version Information M

CQ

CQ1 Software

Version

Copyright € 2014 Yokogawa

(2) Make System Analysis Report
Collect system analysis information and output a compressed file
of log and calibration file under CVSysRep folder on desktop. The
output data will be used for system maintenance service when
error occures.

[ System Analysis Report g

Select log files to contain the report (.zip):
[ Check All

SystemLog_2014-04-16.txt
[#] Systemlog_2014-04-15.txt
[[] SystemLog_2014-04-10.txt
[[] SystemLog_2014-04-14.bxt
[[] SystemLog_2014-04-11.txt

[

It takes a few minute to collect system information. It is
recommended to check to select date when error is occurred
because the all date log data is quite huge.
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5.3 Operation Mode Panel
Operation mode panel screen changes depending on CQ mode and
HDD mode.

5.3.1 Operation mode panel in CQ mode.

F

1)

' CQ |HRD| @ n
i

@) ©) (4)

(1)

(2)

3)

(4)

(5)

(6)

Control Panel Display SHOW/HIDE button

Button to change SHOW/HIDE of control panel display.

@: Click to HIDE control panel display

®: Click to SHOW control panel display

CQ Mode Button

Highlighted in the CQ mode but nothing happens by clicking this
button. (Refer to 5.1 Outline (1) CQ Mode)

HDD Mode Button

Click to shift CQ1 Software to HDD mode. Cannot click it during
measurement. (Refer to 5.1 Outline (2) HDD Mode)

Rec Button

Click to start measurement after setting measurement conditions
on the control panel.

Pause Button

Click to pause measurement.

Stop Button

Click to stop measurement.

This button becomes available when Pause button was clicked
during measurement.
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5.3.2 Operation Mode Panel in HDD Mode.

)@ [ GQ |HPD] -:_“;nT lTl

) ©) (4) ®)

(1)

(2)

(3)

(4)

(5)

Control Panel Display SHOW/HIDE Button

Button to change SHOW/HIDE of control panel display.

@: Click to HIDE control panel display

®: Click to SHOW control panel display

CQ Mode Button

Click to shift CQ1 Software to CQ mode. Cannot click it during
analyzing measurement data. (Refer to 5.1 Outline (1) CQ Mode)
HDD Mode Button

Highlighted in the HDD mode but nothing happens by clicking this
button. (Refer to 5.1 Outline (2) HDD Mode)

Analyze Button

To start analysis of measurement data, select saved data on
control panel, set analysis conditions at “Application window” and
“Analysis window”, and click this button.

Stop Button

Click to stop data analysis.
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5.4 Control Panel (CQ Mode)

In CQ mode, click left-side tabs to set measurement conditions and so
on.

File Option View Help

A

Protocol

Mame Attatchment
20140317 _142626_MeasurementProtocol xml  Microplate  MP_C

MeasurementProtocol. xmil Microplate MP_C
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5.4.1 Protocol Window

Protocol means sample measurement conditions such as imaging

conditions specified at “Imaging window”, and analysis conditions

specified at “Application window” and “Analysis window

”

Protocol

window” is to save or load Protocol, and specify the folder name to

save measurement data obtained under the Protocol.

|

Save Setting
Save Folder Name
My Sample Data

Description
Nuclear Factor Kappa B (NF-kB)

Protocol
Loaded Attatchment: Microplate

__F.'D: ¥YRoot=ll 0 Ml #Experiment1

[ ]

Translocation Assay

Loaded Sample: Microplate#s, Greiner, SensoFlate #655896, acwell

Sample
MP_Greiner_SensoPlate #655896
MP_Greiner_SensoPlate #655896
MP_Greiner_SensoPlate #655896
MP_Greiner_SensoPlate #655896
MP_Greiner_sensoPlate #655806

MP_Greiner_sensoPlate #655806

M [ Environment ”Ana Iysi s" Application ] [ Imaging " Sample "

Name Attatchment
&0 wells Microplate
cell Image Microplate
Cell size Microplate
Measuremen  Microplate
My Sample 1 Microplate
My Sample 2 Microplate
‘| m

X

Save As

€S o
<«—-
< ®
oS @
€1

(6)

(7)

(1) Save Setting

Specify a storage folder to save measurement data. To change the

storage folder, click =] button to show folder selection menu.

Browse For Folder A M

Please Select Measurement Fold;

er.

Bl Desktop
> 4 Libraries
> @& USER
4 M Computer
> &L, WinTx64Pro_E (C:)
4 DATAPARTI (D)
4 || YRoot
4 |, USER
4| . Experimentl

. 20140421T183720_
. 20140421T190813_
. 20140422T084457_
. 20140422T084506_

Make Mew Folder

[ o
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Note
Please designate local drive (D:) as data storage folder. In
case of designating other than local drive (D:), performance
of HDD decreases, and it may cause errors during image
acquisition.
Absolute path (total folder name from “D:”) of strage folder
can’t be over 90 letters.

(2) Save Folder Name
For each measurement, CQ1 Software prepares a measurement
data folder within the data storage folder specified by “Save
Setting”, and save images and numerical data. "Save Folder
Name” is used as a suffix of measurement data folder name.
Name format of MeasurementData folder is
“yyyWMMddTHHmMmss_<string input in “Save Folder name”>". For

example, in case of beginning measurement at April 1, 2014, 12°
34" 56" , MeasuremenData folder name is
“20140401T123456_Test”.

Under MeasurementData folder, sub-folders are created as the
following configuration. There are folders not to be created by
mesurement setting.
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DataFolder Designated in “Save Setting

Folder for each measurement data
MeasurementData (Folder name is set at “Save Folder Name”

—l I I Image Folder to store acquired OME-TIFF image
—@ Calibration Folder to store calibration data
—@ Projection Folder to store projection result (if Z > 1)
—@ An a|y3 es Folder to store analysis result

—@ Analysis_<Date> Folder to be created by each analysis

—| || Reports
—@ FCS Folder to store FCS format data
—@ ICE Folder to store ICE format data

—{ ] Otherfiles  Snapshot (png jog)

Log Folder to store log data

Map Folder to store Map imge
Reports Folder to store image data

.. Measurement result file
MeasurementResult.ome.tif ye 1ipp)

Other files

bbuad

Note
Over 39 letters can’t be input for “Save Folder Name”.
Please utilize following “Description” as memo for
measurement.

(3) Description
Fill in the outline of measurement data.
Input contents can be confirm in (9) Pen Button of 5.5.1 Protocol
Window or 5.6.7 Information Window (For details, please refer to

each section).
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(4) Protocol
List of Protocols saved in Workstation is shown. By selecting a
Protocol, its details are shown. Click “x” button on the upper right
to close the Protocol detail window.

Fle Option View Help
@ (0Q [FDD) ¢ Select protocol
Seve Setting TroaT
C #vRoctéonogamakBroerme-g - - -
‘Save Foider Name: ) g
g My Sampie Data
Descriotin Measurement Protocol
Nuciesr Factor Kapps B (NF-KB) Triinsiocation Assay
[5: Created: 20150130 135744
Create User: Yokogawa

Last Updated: 20159130 17:02:58
Last Update User Yokogawa
Description:

Target Environment

= MP_Grener_Sen:

Holder: Microplate
Sample: MP_Greiner_SensoPlate 655896
T 37T ON

P 3T
Move Mode: 3

Imaging Protocol

1080 Channels
Sovess |
Lo 2 & Excitation Emissien Acquisition
1 Cam1
Confocalfluorescence  405nm  BPALT/6) Esp 170fms]
Laser Binl
£8.0%] Gain 16t (low noise & high well
capacity)
2 Cam 1
Confocalflaorescence  483nm  BP523 /30 Exp 16fnus]
Laser Bin |
38.0(%] Gain 16-bit (low noise & high well
capacity)
3 Cam1
Confocalflaorescence  Stnm  BP617/73 Exp 104fms]
Laser
31.00%] Gain 16t (low noise & high well
cpny

Show detail of protocol

(5) Load Button
Click this button after selecting a Protocol from the list to load it in
the control panel.
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(6) Save As Button
File save dialog appears by clicking this button to save
measurement conditions specified in the control panel. XML file
name is shown in the “Name” column of Protocol list.
Fill in the outline of protocol.Contents can be confirm in 5.6.7_
Information Window (For details, please refer to the section).

Save Protocol IE‘

Name 20140317_162044_MeasurementProtocol . xml

Description

[ Save H Cancel l

(7) Delete Button
Select a Protocol from the list, and click this button to show “Delete
Protocol File” dialog. Click “YES” to delete Protocol.

e

% Areyou sureto delete this protecol 7

& [C\Users\USER\AppData\Roaming'Yokogawa\CQl
Software Protocolh 20140507 _093117_MeazurementProtocoloml]
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5.4.2 Sample Window

Sample window is to select sample vessel type, such as microplate or

slide glass, to load on CQ1.

Sample Loader

1 Protocol

| open | <
Sample Vessel Type
Holder: Microplate
Microplate Type:
€ o»

Apnlication” Imaging "

(1) Sample Loader

Click Open button to open the door on CQ1 Main Unit when the

XY-stage is located at the door.
Click Close button to close the door when XY-stage moves to the

measuring position to get ready for imaging.

(2) Sample Vessel Type

Select sample vessel type loaded in CQ1 Main Unit.

CQ1 Main Unit automatically recognizes the loaded sample holder

type, and shows sample holder type name at the “Attachment”

column of “Sample Vessel Type”, to show selectable sample type

in the menu depending on sample holder type.

Sample holder

Description

None

CQ1 Software recognizes as if microplate is loaded, and
enables selection of “Microplate Type”

Triple 35 mm dishes

CQ1 Software recognizes a Triple 35 mm dishes sample
holder is loaded in which up to three 35 mm dishes can be
set, and enables selection of “Dish Type”.

& CAUTION

Set dishes to all 3 positions.

Single 60 mm dish

CQ1 Software recognizes a Single 60 mm dish sample holder
is loaded in which one 60 mm dish can be set, and enables
selection of “Dish Type”.

Slide glass
ISO 8037/1

CQ1 Software recognizes a slideglass sample holder is
loaded in which up to four slide glasses can be set, and
enables selection of “Slide Type”.

Cover glass chamber

CQ1 Software recognizes a cover glass chamber sample
holder is loaded in which one cover glass chamber can be
set, and enables selection of “Cover Glass Chamber Type”.
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Selection of sample vessel type (Microplate)

4 96Wells (12x8)

2 BWells (3%2)
O IWAKI EZ-View Glass bottom 0.17 [mm]

3 12Wells (4x3)
3 Coming 3513 Plastic bottom 1.30 [mm]

4 24Wells (6x4)
@ Greiner Tissue Culture #662160  Piastic bottom 1.20 [mm]

5 24Wells (6x4)
[ Greiner Sensoflate #662896 Glass bottom 0.18[mm]

6 24Wells (6x4)
3 Eppenderf 0030741.021 Glass bottom 0.17 [mm]

7 24Wells (6x4)
@ ibidi 82406 Plastic bottom 0.16 [mm]

5 48Wells (8x6)
@ Comnig 3548 Plastic bottom 1.30 [mm]

9 96Wells (12x8)
[ Greiner Sensoflate 2655896 Glass bottom 0.18[mm]

10 96Wels (12x8)
[ Greiner SensoPlate 655090 Plastic bottom 0.15 [mm]

11 96Wells (12x8) hd

Selection of sample vessel type (35 mm dish)

@ 21.0 f 35.0 [mm]

0/ 35.0[mm]
81158 Glass bettom 0.17 [mm]

1 @500/ 60.0[mm]
2 NUNC 150288 Plastic bottom 0.90 [mm]
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Selection of sample vessel type (Slide glass)

1 1Well {1x1) W= 26.0
3 Unspecified GeneralSlide
2 aWells (1x4) W= 26.0
3 Unspecified GeneraldWellSlide

Cell Position Bottom
Glass bottom 0.17 [mm]
Cell Position Bottom
Glass bottom 0.17 [mm]

3 gWells (2x4) W= 26.0
@ IWAKI 5232-008

2 8Wells (2x4) W= 246

Glass bettom 0.15 [mm]

@ Lab-TekI 155-- Lab-TekIl 155409 Glass bottorn 0.16 [mm]

1 8Wells (2x4) W= 25.4
ﬂ NUNC  Lab-TekI 155411

4 BWells (2x4) W= 24.6
4 MATSUNAMI SCC-018

Glass bottom 0.15 [mm]

Glass bottomn 0.15 [mm]

2 4Wells (1x4) W= 26.0
o E =

(0 Column
Margin  itch

Left Column
hargin  Fitch

Thickness
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By using “Edit” button at the bottom of “Sample Vessel Type”, it is
possible to modify sample shape and create customized sample type.
(Example: 35 mm dish)

1@ 21.0 / 35.0 [mm] | 1 @ 21.0/ 35.0 [mm]

o ' 0 b

Set

[ Column [
Margin  pitch Left Column

Marzin  #itch
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Delete Button

Delete the sample vessel type selected in “Sample Vessel Type”
menu. Default sample vessel types are key-marked and cannot be
removed by Delete Button.

Glass bottom 0.13 [mm]

Edit Button
Start editting parameters of selected sample vessel type in

“Sample Vessel Type” menu in which name and size of vessel
type can be modified. — @ Edit Window

Edit Window

Input parameters such as sample vessel name and dimensions.
Refer to displayed diagram in the window for dimensions to be
input.

Measure Button (Invalid when using slide glass)

Measure the bottom thickness of sample vessel. This function can
be used when 10x dry objective lens (UPLSAPO10X2) is selected.
Laser AF Bottom Detection

By checking the box, surface to detect by laser autofocus is
changed to lower surface of bottom plate of sample vessel. This is
checked when laser autofocus doesn’t operete normally. For
details of laser autofocus, please refer to page 5-28

Cell Position (Only valid when using slide glass)

Select relative position between slide glass and sample.

<Bottom>
<— Slide glass (51 mm)
~ -
<€— Cover glass (=0.17 mm)
<Top>
T

<— Slide glass (=1 mm)
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@

Save Button

Save modified parameters and finish editing.

Cancel Button

Cancel modified parameter setting and finish editing.

Set Button

Overwrite newly set parameters on selected sample vessel type
and finish editing. You cannot click this button when a key-marked
type is selected.
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5.4.3

Imaging Window

Imaging window is to specify sample imaging conditions

(1) Channels

E Channels
o # [Excitation Emission Acquisition
o
W305nm Exp500ms Binl
% : 20[%] WBP447/60 ain 16-bit (low neise & high well ca
E \ - .
5 W 4538nm i Exp500ms Binl
= 2 20[%] WBP525/50 Gain16-bit (low neoise & high well ca
E561nm Exp500ms Binl
3 BP617/73
20[%] n ! Gain 16-bit (low noise & high well ca
—_— WE540nm ExpS00ms Binl
BP685,/40
_5 20[%] u ! Gain 16-bit (low noise & high well ca
=
S0« i | ’
-
& | (») current Channel #1
T Excitation Power [%6] Exposure 500ms
n P -
@ - 200 _ :| 500 _ ]
5
< | () Detail
= . a P
E Pinhole Disk Speed[rpm] 3600 _ :l <
E
® g > Binning Number
E
I Image Correction Flat Figld Chromatic Aberration <

[ | Laser Enhancement

i\

®

@ Imaging channel list

Show the list of imaging channels specified by; “Option” menu

—

“Channel Setting” menu. Also, by double-clicking each channel,

“Channel Setting” window (refer to 5.9 Channel Setting) opens.

Name Description

# Number of imaging channel

Excitation Light source information (laser or transmission illumination)

Emission Emission filter information

Acquisition Image acquisition conditions of camera, such as exposure time or
binning.
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@ Excitation Power
Specify light source power (laser or lamp) in the range of 0.0%~
100.0% *. It is able to specify any way shown following. (The
same goes for @), @)

E'QD ,\ \

Direct input Up/ Down button Slider bar

¥ Note
Guaranteed power range of transmission illumination is
10.0 % — 100.0 %.

@ Exposure
Specify camera exposure time in the range of 50ms~10,000ms
(10 sec.)

@ Pinhole Disk Speed
Specify rotation speed of the pinhole disk array of confocal unit in
the range of 1,800rpm~4,000rpm. Default value is 3,600rpm.

® Binning Number
Specify binning condition of the camera. Set binning number
bigger and image resolution become lower, image brightness
become higher, and data size become smaller

Binning | Description
Number
1 Unuse binning function. One camera pixel is saved as one
pixel of image data.
2 Combine adjacent 2X2 camera pixels and save as one pixel
of image data.
4 Combine adjacent 4X4 camera pixels and save as one pixel
of image data.
8 Combine adjacent 8X8camera pixels and save as one pixel
of image data.
Binning 1
Binning 2
Binning 4

o
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®

Flat Field Correction
Correct peripheral image darkness caused by shading of the

microscope. (Default: checked)

Chromatic Aberration
Correct chromatic aberration caused by difference of wavelength.

(Default: checked)

Laser Enhancement
Check to enhance excitation power. If checked, value of excitation

power turns red.

Note
Normally excitation power is calibrated by power irradiated
on sample. If check this box, the calibration is disabled and
excitation laser is output by non-calibrated laser power.

Channels

#  Excitation Emission Acquisition
405 Exp500ms Binl

1 PEENT gppagzeo P o00Ms Bin

20[%a] Gain 1e-bit (low noise & high well ca

B4538nm Exp500ms Binl

2 BP525/50
B ! Gain 16-bit (low noise & high well ca
Exp500ms Binl
3 BPG17/73
- ! Gain 1&-bit (low noise & high well ca
Exp500ms Binl
4 mEPsas/ap Pooome =N

Gain 16-bit (low noise & high well ca
‘| I | .
# | Current Channel #1

Excitation Power [%] Exposure  500ms
200 :| s00 :|
»  Detail

Pinhole Disk Speed[rpm] 3600 : ]
Binning Number

Image Correction Flat Figld Chromatic Aberration

Laser Enhancement
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(2) Wells

Wells
1 2 3 4 5 6 7 8 9 10 11 12

A
a
c
D
F
G
H

<)
]

Slide Glass Sample Holder

@ Selected sample vessel
Diagram of sample vessel selected at “Sample window” is shown.
Unselected wells are shown in white. Gray wells are unselectable
due to interference of objective lens.
By clicking white well when button @ is (white), the well is
selected for preview (red frame). By left-clicking or left-dragging
wells when button Q) is 2 (green), the wells are selected for
Rec (light blue). By right-clicking or right-dragging, selection for
Rec is canceled.

Wells
9 10 11 12 Gray: Unselectable

White: Unselected

Red frame:
Selected for preview

aaa
anc
ey
aae
o8
aas

Light blue:
Selected for Rec

@ Same Area
Check here to capture images of the same Area in all wells of
microplate, slide. If unchecked, imaging Areas can be selected
individually for each well.

® Select measurement area
Refer to above (.

@ All Select
All wells are selected for Rec. This botton is displayed when
“Same Area” is checked.
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® Clear

Selection for Rec of all wells are canceled. This botton is displayed
when “Same Area” is checked.

PreRec

Start preliminary imaging of wells selected for Rec. You need to
select wells to be images by “Map” window beforehand.

Before performing object detects setting in “Analysis” window
(refer to 5.4.5 Analysis Window), preliminary imaging by this

button must have done.
Stop PreRec
Stop preliminary imaging.

(3) Field

@
y
Field A
X 0.0 _ Ym Siide Ratio
. —a @
Y 00 _ gm | 010 _ TS
pd
Color € FTioae ®
4= | &
Srop |\ @
AddField,'(
@

@L

1 Field selection

One well in the sample holder is shown here, within which location
of current Field is shown. By clicking within the well, XY stage
moves to the clicked point and capture an image, which will be
shown as preview at the “ImageViewer”.

XY coordinate

X-Y coordinate of current Field is shown for which the center of the
well is the point of origin. Field location can be shifted by inputting
values.

Imaging Field shift button

This button is to move imaging Field to the arrow direction. The
center “@” button is to capture image at the current Field location
by channel selected in (1) Channels .

IM 80J01A01-01E



<5. Functions of CQ1 Software> 5-27

Slide Ratio

Specify the travel distance when moving the imaging Field by
imaging Field shift button. Field size is a travel distance unit. For
example, by setting 0.10, the stage moves 1/10 of the Field size,
and setting 1.00 moves by one Field size.

Color

Click this button to capture images at the current Field position at
all channels selected at “ImageViewer”.

Z Mode

Select to run Z Stack imaging or not while preview imaging.

Z Mode Description
Capture one image at the Center of Z Stack.

L

T Capture “Slices” images at “StepHight” interval between
| == Top and Bottom of Z Stack.

Add Field

Specify current imaging Field as the measurement location. The
measurement filed is shown in “Map” window of “Viewer”.

Stop

Click this button to stop imaging which was started by either
mouse click of image Field or by clicking imaging Field shifting
button.
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(4) Z Stack
@ Z Stack
: Preview ) SearchE‘
[} Top[pm] 200
® ——>> [ /| LasarAF
|:| ImagehF E‘ i@ Center[pm] 10.0

@ I () Bottorm[pm] 0.0

Range 3 | 200

@ . Slices q -
PLAPON2X .
2% /0.08Dry | Step[um] E| 0.0

WD6&.2

5 T N 5 N >

<About CQ1 autofocus>

CQ1 can perform 2 types of autofocus, which are laser based and
image based.

Laser Autofocus detects surface of bottom plate or cover glass by laser
and set the surface as Z base position. Please note that surface to
detect (Z base positon) is different by the kind of sample vessel. (Refer
to following table.)

Image Autofocus acquires image by designated channel and sets the Z
position that maximum intensity is obtained as Z base position.

Microplate

LA A A A A Calture medium and others

N~ . ... .

Dish

Bottom plate,
Cover glass

Slide I\ \ \

O 2@

Cover glass chamber Laser Autofocus detecting surface
(slide glass)
Laser Autofocus detecting surface

(microplate, dish, cover glass chamber)

" 20 N\

Image Autofocus detecting position

*In case that laser autofocus doesn’t operete normally when using microplate, dish
or cover glass chamber, surface to detect would be changed to lower surface of
bottom plate of sample vessel. For details, please refer to page 5-20.
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@ Preview
If checked, automatically capture images and show in
“ImageViewer” whenever you change Z position.

@ Laser AF
Autofocus unit detects the interface of cover glass of the sample
holder when capturing preview or time-lapse images, and save the
Z-zero-position in the system. It is useful to avoid focus-out caused
by tilted glass surface, when capturing images in wide field.
Laser autofocus works at each measurement time when checked,
but works only once for every Field if unchecked.

@ Image AF
Image Autofocus searches for objects by moving imaging position
in Z direction, after Laser autofocus searched for the glass
interface.
When checked, Image Autofocus runs when imaging started by
“Start” button at “Map” window in “Viewer”, or when measurement
started by “PreRec” button in “Wells”.

@ Laser AF-Image AF Setting
Click “¥” button to show Laser autofocus and Image autofocus
setting window.

Laser AF location:

@ Every Fisld <———1 RunLaser AF at every field
) Center Area —

Image AF location:

@ EveryField <«———1  Runimage AF at every field
Center Area —

Run Laser AF at the center of Area once

Run Image AF at the center of Area once

Image AF range: 1

Range[um] 20.0 :‘_I_ Set Z range for Image AF

f
1
1
1
1
1
: Slices 11 4_:_ Set slice number of Image AF
i [
> 1 .

: Step[um] 20 < 1 Set step size of Image AF

1
1
: Image AF channel: :

1
: #1 M 405nm M E - | ﬁ—:— Select the channel for Image AF sampling
" [

1
: Power[%] 50 _ <—I—I Set light power (laser or lamp)
1 Exposure

posure - 1 .
: — 0 <—T— Set camera exposure time
L — -
RelaulL | = Resume Laser AF/Image AF setting

(settings in red broken rectangle) to default
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® Obijective lens information

Information of selected objective lens such as model nhame,
magnification and NA and working distance is shown.

Z Stack Parameter

Top is the upper limit of Z Stack, and Bottom is the lower limit of Z
Stack. Center is the center position of Top and Bottom. When the
Center value is changed, Top and Bottom values parallel shift by
the same value. Input unit is 0.1um.

With the radio button at the left of “Top”, “Center” and “Bottom”,
values can be changed by slider.

Range means the distance between Top and Bottom. To fix the
Range value, click the key button at the left to click down. If either
Top or Bottom value is changed when “Range” is fixed, the other
value parallel shifts by the same amount.

“Slices” is to set the number of Z Stack images to capture.

“Step” is the imaging interval (step height) of Z Stack. Click left 2]
button to set suitable “Step” of selected objective lens™.

* Action of clicking this button in each objective lens is as
following.

- Phase contrast lens -> This button is unavailable.

- Dry lens: 2x, 4x -> “1” is set to “Slices”

- Other than above, following step height is set to “Step”.
Dry lens: 10x -> 15 pm, 20x -> 5 um, 40x -> 2 um
Lens for thick bottom vessel: 20x -> 5 um
Long working distance lens: 20x -> 9 um, 40x -> 4 pym

Search

“Search” button is to search for sample position through Z Stack
imaging.

*] button is to set search conditions.

il button is to input search results on “Center” of Z Stack.

] button is to input search results on “Range” of Z stack.

Search |E]

Searching Range:
| <L / i .
J Range[pm] 150 < Set search range
[ | slices 15 <4——— Set slice number for search
(.'\'I l & ’
= L | Steoheight[pm] 10.0<€—— Set Z-step size for search
L
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(5) Objective Lens
Select objective lens here. Selected lens is highlighted.

Objective Lens

IZxDrvH-lxD‘:,‘“ 1-:|:<3:'~,.-]

20x%Dry | [ 40xDry

(6) Time-lapse Setting

Switch the time-lapse acquisition mode (normal mode/ fast mode
(option)).

If you didn’t buy this option, this menu isn’t shown and the time-lapse
acquisition mode is always normal mode.

Time-lapse Setting
M > Normal @ Fast €< @

@ Normal
In this mode, sequence of imaging in each well, field, channel and
Z slice has a priority. These sequences of imaging are performed
at interval and duration set at “Time-lapse Condition” described
below.

@ Fast (option)
In this mode, time-lapse imaging has a priority. Time-lapse
imaging of speed and time length set at “Fast Time-lapse
Condition” is performed in each well and field. Numbers of channel
and Z slice are fixed to “1”. When switching to this mode, the
selected channel remains and the others are removed
automatically. Also, “Chromatic Abberation” becomes invalid
automatically.
This mode is not correspond to on-the-fly analysis. To analyze
image data acquired by this mode, it is necessary to acquire image
data by CQ mode then analyze by HDD mode.

Note
Don’t select “Fast” mode if setting of folder structure of saving
data is “By Time Point” (Refer to 5.11 User Setting).
In case to use “Fast” mode, select Main Menu -> “Option” ->
“User Setting” and select setting other than “By Time Point”.
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(7) Time-lapse Condition
Set time-lapse imaging setting in Normal mode

@ ﬁiy\tewal

[sec] 10min

® _> Duration 100 _ &times 22h 20m

3 _|—>|:l1'otal 2,000 (1.06GB)

| ~ variable Time-lapse
Time Point Interval [sec] Past ‘
@ —> . —
: 20 _ 300 Smin 03:10:00 “ + |
SO . 1200 20min  05:40:00
|
@® Interval

Set the interval of time-lapse measurement in seconds. The

specified time and acquisition time are shown on the right.

@ Duration

Specify the total number of repetitions. The total time is shown on

the right.
@ Renewal Button

Display total image number and total file volume. By clicking this

button, total file volume and total image number are renewed.

Time-lapse Condition

Interval 600 : [sec] 10min

-

100 bmes 22h 20m

-

i puration

umtalz 2,000 (1.06GB) |

Total image number
(Total file volume)

If HDD space is not enough, display warning

Time-lapse Condition

Interval 5000 _ [sec] 1h4om

Duration 30 : times Zzday zh

I; Total: 1,089,000 (576.61GB)

¥ 'lu"arl Mot enough free disk space. i

sign.
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Variable Time-lapse

An interval change event at a specific time point can be preset.
Time Point: Time point to change interval
Interval (sec): New interval
Past: Time for interval change

<In case of constant interval time-lapse>

Set “Interval” and “Duration”. Select row and click “ - ” to delete the

“Variable Time-lapse” setting.

A Variable Time-lapse / @Select
Time Point Interval [sec] )/B\
10 - 20 © 20sec 00:09:00 E @cClick

~~

+ Variable Time-lapse

Time Point Interval [sec] Past |

<In case of variable interval time-lapse>
Set “Interval”, “Duration” and “Variable Time-lapse”. In this case,

“Interval” is applied until first time point to change interval.

Time-lapse Condtion
nterval 600 . [sec] 10min

Puration 100 _ times 22h 20m

| & |Total: 2,000 (1.06GB)

~ Varisble Time-lapse

Time Point Interval [sec] past

20 . 300 _ Smin 03:10:00 Il .

50 1200 . 20min  05:40:00

- -

In case of setting as above

Time point Interval (min)
D1~19 10

@20~49 5

350~100 20

Note

If larger value than “Duration” is designated for “Time Point”, measurement
finishes at “Duration”.
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(8) Fast Time-lapse Condition

Set time-lapse imaging setting in Fast mode (option).

If you didn’t buy this option, this menu isn’t shown.

Fast Time-lapse Condition
@D b—> Total Period 5 _ = 325 times
@ p—>v|FPs 5.0 _ fps 200ms
©) | —>{ - |Total: 0 (0B)
@ Total Period

Set the term of time-lapse measurement by seconds. The
calculated number of acquisition times is shown on the right.
Acquisition Speed

In case of setting acquisition speed and exposure individually,
check “FPS”. Upper limit of acquisition speed is determined by
exposure, binning and trimming. If the value exceeding upper limit
is input, value is changed to actual upper limit automatically.

In case that “FPS” is unchecked, acquisition speed according to
exposure is set automatically. Acquisition speed is limited by
binning and trimming.

The calculated acquisition interval is shown on the right.

Note
Imaging speed in Fast mode is up to 20 fps. To perform 20
fps imaging, following setting is needed.
- Set exposure to 50 ms.
- Uncheck “FPS”.
- Set binning 2 and over or narrow field of view to 1/4 and
under in area by trimming

(refer to 5.10 Trimming Parameter)
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Z3
72
Z1

@ Renewal Button

Display total image number and total file volume. By clicking this

button, total file volume and total image number are renewed.

Fast Time-lapse Condition
Total Pericd 600 _ s
[C]FPs

EITDEI: 3,180 (36.07GE) |

Total image number
(Total file volume)

3180 times

5.3 | _ fps| 189ms

If HDD space is not enough, display warning sign.

Fast Time-lapse Condition
Total Period 600 _ =
[C]FPs 5.3 | _ fps| 189ms

E] i, Total: 457,920 (5.19TB)

(9) Priority

3180 times

In case of multiple Z slice, multiple channel imaging, set priority of

imaging sequence.

(In Fast mode, numbers of channel and Z slice are fixed to “1”. So

setting of this item has not special meaning. )

| Priority

1 Z Stack

@ —>0 ZStack () Channel € @

Multiple Z slice imaging by certain channel is performed in priority

to multiple channel imaging.

@ Channel

Multiple channel imaging by certain Z slice is performed in priority

to multiple Z slice imaging.

This setting becomes available in case that Z Offset of all channels

are set to “0”. (refer to 5.9 Channel Setting )

EENECNECE
LUEANCH

Channel 1 Channel 2 Channel 3

Z prior imaging

—
22

o
—
-

A

Channel 1 Channel 2 Channel 3

Channel prior imaging
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5.4.4 Application Window
Application window is for setting image analysis conditions.

@)

®)

) ]

(4)

[=
2
=
8
o
o
<

®)

Link Name Reference Ch
«  Nucleus #1 W405nm MBP447/60 (6)
«  CellBody #2 W488nm MBP525/50
«» Dots #3 [@361lnm MBP517/72
)
4 Mucleus
4 §o CellBody (8)
@& Dots (CellBody)
9)

(1) Execute Analysis
When checked, runs measurement and analysis at the same time, and
runs measurement only when unchecked.
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(2) Load
Load Analysis Protocol

@ Load Analysis Protocol (User Window)

Load Amass ool @

Uger | spplicaten | Template
Tee Tame Wrealysis
Link : Cell
2014-04-17 11:43:10 20140412_114255 T —
I014-04-03 15:09:16 20140403 _150910_MeasurementProtocol beke el
- - Detect : Obgectl
2014.04-03 15:06:33  I0140403_1S0630_MeasurementFrotocol bkl
i T - - i Detect : Objectl
unk  :call

2014-03-06 13:11:23  20140306_131119_MeasurementFrotool _2 7T
= A Detect | Nuc, Cyto

Diatails

Link Name: Cell DO U
4 Mk th Hame
4 B0 Cytopbsm #1  uds
@& Granule [Cytoplasm) o
O Grarule [Nudei) 2 Cytoplasm
=3 Granule

| Cther Fie | | X Delete | N N N Lasd |
A A

7 I\ IT\

@ @ ® @

@—:”
o’

@ Load Analysis Protocol (Application Window)

Load Analysis Protocol

e | Apoicvon | Tempaie
G1 ’
N | ©
ol 3 SO
Plo, s e A
CellCycle Colony measurement Spheroid structure Multinucleated cell Circulating tumor cells
FISH Total count in individual object Neurite outgrowth
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@ Load Analysis Protocol (TemplateWindow)

Load Analysis Protocol @-
User | Application ‘ Template |
Nucleus Dots in Nucleus 2 Color Dots in Mudleus Nucleus and Cell body Mucleus and Cytoplasm
[ . - o
. . .
o ® © ©
- rid . .
. . . .« "
of of ol oD 00D
. .

Dots in Cell body

Dots in Nucleus Cytoplasm 2 Color Dotsin Cell body | 2 Color Dots in Mudleus Cytoplasm Membrane

oD o o
@ List of Analysis Protocol (User Window)
Show the list of protocols saved by user.
Name Description
Date Date of saving the analysis protocol
Name Name of analysis protocol
Analysis Analysis target | Link Name of Link Setting
Detect | Show the name defined by Object
Detect Setting
@ Details of Link Setting
(In this document, “Link” means linkage among objects which is
imaged by different channel.)
Show details of Link Setting of the Analysis Protocol selected at
@®, @ or @.
@ List of Object Detection Setting
Show the Object Detect List of the Analysis Protocol selected at
@®, @ or @.
Name Description
Ch Show the channel for detection
Name Show the name of object detect
@ Description
Description of the Analysis Protocol being selected at @D, © or
@®.
® Load

Load the Analysis Protocol being selected at 1D, @ or 0.
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® Cancel
Close the window

@ Other File
Load Analysis Protocol from arbitrary protocol.

Load File (Analysis ol Onl
I3 Losd File (Analysis Protocol O ]
O |}, « Users » USER » AppData » Roaming » Yokogawa » CQI Software » AnalysisProtocol « |49 B Search AnalysisProtoc oM

Organize v New folder = v i ®

I Users 4 Name ' Date modified Type
Administrator
Default
Public
@ USER
b amagej
AppData
Local

= 20140501 _094802_CellAndGranulexml 5712014 3:48 AM AML Document 8XKB

Locallow
Roaming
Adaobe
Identities
Intel Corporation
Medis Center Programs
Microsoft
NVIDIA
I Yokogawa
CQ1 Software
AnalysisProtocol
). EnvironmentController

File name: 20140501 _094802_CellAndGranulexmi + | Measurement protocol files {"a ~

Qpen fvj | Cancel |

Delete

Delete Analysis Protocol selected in (D. Protocol selected in @
or 1 can't be deleted

- '1
Delete Confirmation ﬁ

| Delete this protocol ?

QK Cancel
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© Analysis Protocol List (Application Window)

Show Analysis Protocols preloaded in CQ1 Software.

Name

Description

CellCycle

Protocol for Cell Cycle

Colony
measurement

Protocol for analyzing colony

Spheroid structure

Protocol for 3D Analysis
(Spheroid, tissue slice and so on.)

Multinucleated cell

Protocol for analyzing multinucleated cell

Circulating tumor
cells

Protocol for analyzing circulating tumor cell

FISH

Protocol for FISH Analysis

Total count in
individual object

Protocol for counting objects of multiple categories in
image

Neurite outgrowth

Protocol for analyzing neurite outgrowth

Analysis Protocol List (Template Window)
Show basic Analysis Protocols preloaded in CQ1 Software

Name

Description

Nucleus

Protocol for analyze nucleus (one object)

Dots in Nucleus

Protocol for analyze nucleus and one category of dots

2 Color Dots in
Nucleus

Protocol for analyze nucleus and two categories of dots

Nucleus and Cell
body

Protocol for analyze nucleus and cell body

Nucleus and
Cytoplasm

Protocol for analyze nucleus and cytoplasm

Dots in Cell body

Protocol for analyze nucleus, cell body and dots in cell
body

Dots in Nucleus
Cytoplasm

Protocol for analyze nucleus, cytoplasm and dots

2 Color Dots in Cell
body

Protocol for analyze nucleus, cell body and two
categories of dots in cell body

2 Color Dots in
Nucleus Cytoplasm

Protocol for analyze nucleus, cytoplasm and two
categories of dots

Membrane

Protocol for analyze nucleus, cell body and cell
membrane

Dots in Membrane

Protocol for analyze nucleus, cell body, cell membrane
and dots

Nucleus and
pseudo-Cell body

Protocol for analyze nucleus and psudo cell body
(uniformly expanded nucleus region)

Nucleus and
pseudo-Cytoplasm

Protocol for analyze nucleus and psudo cytoplasm
(uniformly expanded nucleus region)
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(3) Save
Save the Analysis Protocol.

Save Analysis Protocel \E'

D 3 Mame 20140317_171557_Analysis

Description

Sa:.fe | Canlcel |
® @

Name

Define the name of Protocol which is also used as file name.
Description

Input description of the Protocol.

Save

Save the Protocol.

® © ©®

Cancel
Close the window without saving the Protocol.
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(4) Z Analysis Setting
Set the analysis method for multi-Z images. Either one in following

table must be selected.

Slice

3D image generated from Multi-Z images is analyzed

MIP

MIP image generated from Multi-Z images is analyzed

MIP is a function to build a single image by putting together pixels
associated with the largest signals (smallest signals in transmission
illumination image) among identical pixels from multiple image data

captured on the confocal plane in the Z-axis direction
It is able to display and analyze 3D objects as one image

Sum

Sum image generated from Multi-Z images is analyzed

direction
It is able to display and analyze 3D objects as one image
It is efficient if fluorescent intensity of sample is low

Sum is a function to create a single image by putting together pixels
associated with the summation signals among identical pixels from
multiple image data captured on the confocal plane in the Z-axis

Select Z slice images to analyze

ALL Select all Z slices for analysis target
Selected ?ele_ct Z slices for analysis target by following menu opened by
Option” button

Click “Option” button and select Z slices for analysis target by following

menu.
2 Editseries] (2 ©) = = e,
® 9 Total 21 * \v UnSelected Selected ‘
- a 4 - 3
IFirst 3 % Llast 18 IE|
. ' =E X <
@ 7 g
=—> [¥] Sampling 8 12
@ skip 2 10 15
Total 1|2 i 18

© ® © © 6

Total

Show all acquired Z slices number.

Range selection

Set range of Z slices to select for analysis target.
All range selection

Set whole range of Z slices to select for analysis target.

Sampling

Select Z slices for analysis target by interval designated by “Skip”.

Skip
Input interval of Z slices selection.
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® [>>]
Apply selection range of Z slices.

@ Unselected
Show unselected Z slices for analysis target. Total number of
unselected Z slices is shown at the bottom right.

Selected
Show selected Z slices for analysis target. Total number of
selected Z slices is shown at the bottom right.

© OK
Fix Z slices range setting for analysis target.

Cancel

Cancel Z slices range setting and close window

(4) Time-lapse Setting

Select images of time point to analyze

ALL Select all time point images for analysis target
Select images of time point for analysis target by following menu
opened by “Option” button

Selected

Click “Option” button and select time point for analysis target by
following menu.

5-43

{ﬂ Edit Series S = | B S|
® émtal 20 UnSelected Selected ‘
First 3 © last 15 - IE| 3 : ’
| e ) <1 ©
@ —> [¥] Sampling 7
, *) Skip 1 E| 3
10
@ A Total 10 E| 1
12
] A 14
15
@ ~
10
QK | Cancel|
] | [ ]
| |
@ || @
@ Total

Show all acquired time points number.

@ Range selection

Set range of time points to select for analysis target.

@ All range selection

Set whole range of time points to select for analysis target.
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Q © ©

@

Sampling

Select time points for analysis target by interval designated by
“Skip” or total number of time points designated by “Total”.
Skip

Input interval of time points selection.

Total

Input total number of time points to select.

>>

Apply selection range of time points.

Unselected

Show unselected time points for analysis target. Total number of
unselected time points is shown at the bottom right.

Selected

Show selected time points for analysis target. Total number of
selected time points is shown at the bottom right.

[>>], [<<]

Move time points between “Unselected” <-> “Selected”.

OK

Fix time points range setting for analysis target.

Cancel

Cancel time points range setting and close window

(6) Objective Detect Setting
Show the list of current Object Detect Setting.

Link Name Reference Ch

#+ Nuc #1 MW405nm MEBP447/80

»  CellBody #2 W488nm MBP323/350

# Granule #3 [D561nm MBPGE17/73

Name Description

Link Show if the detected object is linked or not.
Checked Linked
Unchecked Unlinked

Name Show the object name to detect

Reference Ch Show the channel number, light source and BP filters of the object

detect channel.
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(7) Edit Object Detect Setting

Edit object detect settings. Up to 10 objects can be added.

Edit Object Detect Setting

2]

Link Name

_}/ Nuc

"  CellBody

~ Granule

Reference Ch

[#1 W405nm WBP447/60 |

[#2 m488nm MBP525/50 |

[#3 Os6lnm MEBP617/73 ~ |

Add | Copy | Remove|
I I

@ €) @

OK | Cancel|
@

@ Obiject list to detect

Show the list of object detect setting

Name Description

Link Show if the detected object is being linked or not.
Checked Linked
Unchecked Unlinked

Name Edit name of the object to detect

Reference Ch

Select object detect channel.

Only the confocal channel is selectable.

However, Phase Contrast channel is selected if no confocal
channel is installed.

Add

Add an Obiject Detect Setting to the end of the list.

Copy

Copy selected Object Detect Setting and add to the end of the list.

However, Link cannot be copied.

Remove

Remove selected Object Detect Setting.

A

Raise up analysis order of selected Object Detect Setting by one

step.
v

Step down analysis order of the selected Object Detect Setting by

one step.
OK

Close window after confirming the object Detect Setting. If a

warning sign appears, reconfirm the Protocol at “Analysis” window.
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Cancel

Cancel the modification and close window.

(8) Link Setting
Show the current Link Setting. The node one-step above the object is
called “Root node”, and the one below is called “Sub node”.

Link Mame: Cell

Root Node ——>{ 4 nuc |

4 @0 CellBody ]
Sub NOde<| @& Granule (CellBody) |

@ Link Setting Items

Item Description
Link Name Name of entire linked objects
Link Tree Tree to show correlations among objects

Root Node | Top node

Sub Node Other nodes

€ Conditions of Sub Nodes

Item Description

Method for linking

t:] Adjacent to Root Node
Method
{2} | Included within Root Node
Relationship with Root Node
i ) I::] One-to-one relationship
Relationship
I{'ﬁ One-to-many relationship
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(9) Edit Link Setting

Edit Link Setting. Please note the unlinkable conditions shown below.
* Sub node cannot be added to an “one-to-many” link.

= Object Detect cannot be linked to “one-to-one” more than once.

= Object Detect cannot be linked to both “one-to-one” and

“one-to-many”.
F3 Edit Link Setting S5
Name: Cell < @
4 MNuc
4 @o CellBody

@& Granule (CellBody)

Lrgg [ ege | [Renpre) g Jlcnel]
®

©) @ ® @
@ Name
Set an entire name of all linked objects
@ Link Tree

Show currently set Link Tree. Please refer to (7) Link Setting (page
(8) Link Setting
@ _5-46) for items in the tree.
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@ Add
Add a Sub Node to the selected node.

Add Link

Parant : CellBody

Append : [Granule v] < i

Method : @ @MNeighbor ) @Include

Relation: @ oltool ()01 to &Many < i
[ oK ] l Cancel ‘

r— 7

iii iv

i. Append
Select the Object Detect to be linked. The list of Object Detect
Setting is shown.

. Link Condition
Select link condition. Please refer to 4 Conditions of Sub
Nodes in (7) Link Setting (page 5-46).

iil. OK
Close window after confirming changes.

V. Cancel
Cancel changes and close window.
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® Edit
Edit selected node setting.

Edit Link
Append : [Nuc v] i
[ oK ] [ Cancel ]
ii iii
i. Append
Select the reference Object Detect Setting from the list to be
shown.
. OK

Close window after confirming changes.
iii. Cancel
Cancel changes and close window.

Edit Link

Parent : MNuc

Append : [CEIIEudV v] ~ i

Method : @ @MNeighbor O @ Include N

Relation: @ cltool (o1 to &Many .
[ oK l Cancel l

T

iii iv

i. Append

Select a reference Object Detect Setting from the list to be
shown.

i. Link Condition
Select link condition. Please refer to 4 Conditions of Sub
Nodes in (7) Link Setting (page 5-46).

iil. OK
Close window after confirming changes.

iv. Cancel
Cancel changes and close window.
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®

Remove

Remove selected nodes except for Root Node. Root Node cannot
be removed. Sub nodes of removed node are also removed
altogether.

OK

Close window after confirming link setting.

Cancel

Cancel changes and close window.
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5.4.5 Analysis Window
Set each method and parameter of Object Detect.

(1) Wells
This function works after test imaging by “PreRec” at “Imaging” window.

© ® © ©

9 10 11 12 ®|

Black: Not-imaged
(Unselectable)

Gray: Imaged
(Unselected)

Red frame:
Selected for Preview

Pink:
Selected for Analysis

@ ® @ ® ®

Selected Sample Vessel

Diagram of sample vessel selected at “Sample window” is shown.
Imaged wells are shown in gray. Not imaged wells are shown in
black.

By clicking gray well when button @) is , the well is selected
for preview (red frame). By left-clicking or left-dragging wells when
button @ is k=1 | the wells are selected for Analysis (pink). By
right-clicking or right-dragging, selection for Analysis is canceled.

Selection of Analysis Area

Refer to above .

All Select

All imaged wells are selected for Analysis.

Clear

Selection for Analysis of all wells is canceled.
PreAnalyze

Start preliminary analysis of selected wells for Analysis.

Note
Results of preliminary analysis are not saved.

PreAnalyze stop
Stop preliminary analysis.
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(2) Object Detect Algorism

Set a series of image processing methods (Object Detect Algorism)
and parameters to detect objects, such as nuclei or cytoplasm. Image
processing methods will run in order from the top line.

Muclei | CellBody | Dot

Ch.1l [405nm MBP447/60 &— @
> 1 Meanlmage

Mask Size [um] 10 ° ]

> 27 Threshold

Threshold [gray level] 150.0 : ]

>3 DivideEachRegion

@ Environment r @ 1 @ ication ® ging][ © ;] )

4 SizeFilter
100 1
Range [pm® or pm3] { .
200000 _ 'J
| ©
Edit | ] NG)

@ Object Window
Exchange the Object Detect Algorism to be shown.

@ Reference Channel
Reference Channel is to show the imaging channel for object
detect.

@ ImageFilter Method: Meanimage
Apply averaging filter on images. Mask Size is to set the range of
averaging.

@ Binarization Method: Threshold
Apply binalyzation on images. Set the minimum threshold value in
Threshold.

® Labeling Method: DivideEachRegion
Label each region of linked image pixels within the binarized
image data.
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® ©

LabelTransform Method: SizeFilter

Filter each labeled region based on its size (area for 2D analysis,
and volume for 3D analysis).

Edit

“Advanced Editor” window opens. For detalil, refer to 5.13
Advanced Editor.

Single Preview Analysis

Apply selected object detection to designated Field in well
selected for preview.

Stop Single Preview Analysis

Preview Analysis

Apply all object detections to designated Field in well selected for
preview.

Stop Preview Analysis
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5.4.6 Environment Window
Environment window is to set the operation environment of CQ1 Main

Unit.
<Stage Heater mounted model> <Stage Heater unmounted model>
E Temperature Contral E Camera Temperature
[ ]| o | 8
e [
= ETAR e 1) % Qurrent 0T ()
gl : I3
,-i Setting 7 T Edit | % ¢ Stace
% Camera Temperature '% (3)
E E | sSpesd 3(Fast,Default) Edit \
=] () 51
5| cument 0T 5
8 £ | Laser-Power Calibration
L s S = @
T (o] Calibratz |
5 : 3) 5
| §| seoet st Defoun) Edit | £

Laser-Power Calibration

L [ “)

[

(1) Temperature Control
Activate/ inactivate of stage heater and its temperature.
Click “Edit” to set temperature.

) @

Temperature Control
| on |[ oFf |

Current 37 T @ ®
Setting 370 . T set |
©)

@® ON

Activate temperature control.
@ OFF

Inactivate temperature control.
@ Setting

Set temperature. To apply, click ®Set.
@ Cancel

Cancel changes of temperature setting.
® Set

Apply changes of temperature setting.

(2) Camera Temperature
Show current camera temperature.
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(3) XY Stage
Set moving speed of XY stage. [Edit] button is to select XY stage

speed.
XY Stage
@ @ ®
Spesd [3(Fast,Deraurt} -] [Cancel || set |

O{Slow)

3(Fast, Default)

o B | NN

@ Speed
Select XY stage speed. Default setting is the fastest. If samples

are easy to ablate from sample vessel, slow setting is
recommended.
To apply, click @Set
@ Cancel
Cancel XY stage speed change

@ Set
Set XY stage speed

(3) Laser-Power Calibration
Click “Calibrate” button to show “Laser-Power Calibration” dialog, and
click “Yes” to proceed calibration, but no calibration by clicking “No”.

Lazer-Power Calibration o™ lﬁ

Laser power calibration is performed to maintain excitation laser power
irradiated to samples against “Excitation Power” set in “Imaging”
window (refer to 5.4.3 Imaging Window). It takes a few minutes per 1

laser line to calibrate.
In case that error occurs in laser power calibration, optical adjustment
is needed. Please contact the dealer.
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5.5 Control Panel (HDD Mode)

In HDD mode, click left-side tabs to set analysis conditions and to
output data such as screenshot, movie and so on.

If measurement data isn’t selected, only the “Protocol” tab is shown on
control panel. Open measurement data and other tabs are shown.

Eile Option View Help Elle Option View Help
@[ cQ |HDD| O O @ [ CqQ |HDD| O O
5] pommrE =] Measurement List
__| D:¥¥Root¥Yokogawa - __| D:¥YRoot¥Yokogawa - E] [B
— =] Date User Text — g2 Date User Text
E] > 20150127 18:34 [E]  » z0i5/m1/27 19:34
= P 2015/01/27 18:16 @ }» 2015/01/27 18:16
= P 2015/01/27 11:41 % ] P 201501/27 11:41
= P 2015/01/26 14:12 % || P 2015/01/26 14:12
= P 2015/01/26 13:50 i 1] » 2015/01/26 13:50
=
= P 2015/01/26 11:50 E [ P 2015/01/26 11:50
1 ¥ 201550126 11:50 é E  » 20150126 11:50
= P 2015/01/26 11:48 || P 2015/01/26 11:49
[E] ¥ z01501/26 11:18 E  » 015012611118
[ P 2015/01/24 18:03 [ P 2015/01/24 18:03

& x =] [ £ E’_(Dcr‘tl [)( Qeletel [__, Read !\ewerl

(Measurement data isn’t selected) - (Measurement data is selected)
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5.5.1 Protocol Window
In HDD mode, measurement data list which is saved in the folder

selected by “Measurement List” is shown at Protocol window. In

detailed view, more information is shown than brief view.

1 5 6 7
&) G| |e|lo 2
(5 List
,_J D: D:‘fYDkOg(\P % - E
(4) _,_=9_ﬂfj Date User Text
.§ © ¥ 2015/01/27 19:34 TextA @ ~<€<— (9
% ﬁ‘ P 2015/01/27 18:16 TextE %
(3) = ) P 2015/01/27 11:41
# (8)
=10 > o501 1412
i [ ¥ 2015001726 13:50
g [  » 201501725 11:50
= | ¥ 2015/01/26 11:50
]  » 201501726 11:40
[ ¥ 201500126 11:18
]  » 201501724 18:03
[-,‘. E:_xport”)( Deletel [__;Read Viewer
Basical display mode
(20) § (12) (22)| |(13) (14) (15)
e e e
f > ot
i
Advanced display mode
'015/01/26 14:12
15 &5 Read Viewer €— (19)
015 |5 Open Folder € (20) (16) || @7) || (18)
oy ¥ EXPOT (21)
; \ 4 \ 4

015

015

‘015

'8y Export{Custom}) ¢ 22)

|| Export|[ X Delete| [ _5Read Viewer]|

X Delete < (23)

Right click menu
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(1) Measurement Data Folder

Full-path-name of the storage folder of measurement data in the list is
shown.

Click [...] button at the right end to show folder selection dialog where
measurement data storage folder can be changed.

Browse For Folder ﬁ

Please Select Measurement Folder .

Bl Desktop -
* |l Libraries
* | @ USER
418 Computer
- &L, WinTx64Pro_E (C)
4 DATAPARTL (D)
4 || YRoot
4 | USER

m

4| | Experimentl
, 20140421 T183720_
, 20140421 7190813 _
, 20140422T084457_
, 20140422T084506_

-

Make New Folder [ oK ] I Cancel ]

Click “¥7” button at the right to show pull down list of previously
selected folders. While pull down list is shown selected folder can be
deleted from the list by right-click menu.

(2) Switch View Mode
Switch brief/ detailed view mode of measurement data.

(3) Selection of Measurement Data
Check to select measurement data. Plural selection is available.

(4) Selection of Re-measurement Data

Re-measurement means either review data or repeat image
processing after changing analysis conditions. This button is
circle-marked when re-measurement data is selected.
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(5) Existence of Feature Data

If quantified data is included in measurement data, [ ® | mark is

attached. Click [ ® | mark to show pull down list of feature data. To

close this list, click anywhere outside of the list.

i ) pate Usar Text
] 2013/11/1109:39 My Sample Data 2
@ VW 2013/11/08 09:14 My Sample Data
B Analysis List

j Folder

7] © Analysis_20131111T165140

© ®

[} N Analysis_20
[} Analysi

& Analysis_20131111T093636

1311117165139 € ®

0121111Ti6s052

| X Delete| [|jRead Viewer

©) @ ®

Quantified data selection check box

Check to select feature data. Plural selection is available.
Storage folder name of feature data.

Select re-quantify data

Re-quantify data means to review or repeat image analysis on
existing feature data. This button will be circle-marked when
selected.

Delete

Delete selected feature data, available when more than 2 boxes
are checked.

Read Viewer

Show the re-feature data (circled feature data) in “Viewer”,
available when re-feature data is selected.
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(6) Date
Date and time of the measurement are shown.

(7) User Text
Show the text in “Save Folder Name” at “Protocol” window of CQ
mode.

(8) Camera Icon
Show that report data such as snapshot exists. It is able to confirm
shapshot and movie in report folder by putting pointer on this icon

(9) Pen Button

Show the text in “Description” of “Protocol” window of CQ mode.

Click this button to show text, which can be overwritten. Click outside of
this window to close.

Click pen button and input text
l — - -

-

=P Date User Text
= Image View | Z 5%
4| @ P 2015/01/27 10:34 TextA [+]] Z 9

P 2015/01/27 18:16  TextB [e] word

B 2015/01/27 11:41

P 2015/01/26 14:12

P 2015/01/26 13:50

P 2015/01/26 11:50

P> 2015/01/26 11:50

(10) Status
Show the result status of measurement data. It is able to confirm that
measurement is finished or canceled and so on.

(11) Holder
Show sample holder used for measurement.

(12) Sample Vessel
Show sample vessel used for measurement.

(13) Measurement information
Show number of well, time point, Z-stack and channel.

(14) Analysis Folder
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Show selected re-analyzed data.
(15) Description
Show the text in “Description” at “Protocol” window of CQ mode.

(16) (21) Export

Export checked measurement data to other folder or drive.

Click this button after selecting measurement data to show folder
selection dialog. Select either folder or drive to export data and click

“OK”. Data format of saving folder must be NTES.
Browse For Folder Iﬁ

Export to

Bl Desktop -
* = Libraries
> | & USER
48 Computer
&L, WinTs64Pro_E (C:)
4 —; DATAPARTI (D:)
4 YRoot
4 USER
4 Experimentl
20140421 T183720_
20140421T190813_
20140422T084457_
20140422T084506_

m

-

Make Mew Folder [ 0K ] | Cancel |

After export is compleated, folder that measurement data is exported is

opened. Name of measurement data folder is the same as that of
original measurement data folder.

(17) (23) Delete
Delete checked measurement data. Click “Yes” for confirmation
message to delete.
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(18) (19) Read Viewer

Click to show lastly selected™ data in the “Viewer”.

Viewer display changes depending on the existence of quantified data
as below.

* Circle mark is shown by lastly selected data.
Measurement List

__| D:¥YRoot¥fokogawa - C| E|
2 Date User Text

2015/01/27 19:34 TextA 1o

I » 2015/01/27 18:16 TextB [+]]

@ No feature data:
Show images
@ Feature data is selected:
Show selected feature data, which is the same with the case of
clicking “Read Viewer” after selecting feature data.
@ Featured data is unselected:
Show images

(20) Open Folder
Open the folder that measurement data is saved by windows explorer.

(22) Export (Custom)

Export measurement data with image processing.

Click this button after selecting measurement data to show folder
selection dialog. Data format of saving folder must be NTFES.

Select saving holder and click “OK”. Then “Export Setting” window is
shown. For detail, refer to next page.

Browse For Folder I@
Export to
B Desktop -
* = Libraries
- A USER r

48 Computer
&L, WinTs64Pro_E (C:)
4 —; DATAPARTI (D:)
4 |, YRoot
4 || USER
4 | Experimentl
» 1) 20140421 T183720_
+ ) 20140421T190813_
» L) 20140422T0B4457_
+ 1) 20140422T084506_

Make Mew Folder 0K

] I Cancel
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[@ Export Setting

i

@ —:& QOutput Option

® —pr [ Tile

Tile Correction Option

Stitch

@ —:D | Time-lapse Convert

Slices [#] MIP [¥] Sum

Target Channel Number 3 -

Overlap Parameter(Pixel) 27

Target Image of XY Position
@ MIP © Sum

ZIN

7N

oK Cancel

® @

[@] Exporting(Custom)

Y Total 33.78[ME]

1 Measurment result folder exporting(custom).

Cancel :

Progress dialog

It

Export{Custom)

| Export{Custom)Completed

Dialog to notice completion

Output Option

Select the data to export. It is unselectable if there are no data

corresponding to original data.

@ Items of Output Option

ltem Description

Slices Export slice images

MIP Export the MIP (refer to page 5-42) image
Sum Export the Sum (refer to page 5-42) image
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@ Tile

Transform images acquired by Area imaging to single tiled image

and output.

For using this function, it is necessary that images are acquired by

same condition (“Same Area” in “Imaging” window is checked).

@ Items of Tile Correction Option

Item

Description

Stitch

If checked, images are arranged by image processing
and tiled.

If unchecked, images are overlapped by trimming
parameter and tiled.

To use this function, it is necessary to enable overlap
acquisition.

P Check P Uncheck

Trimmin

rameter / @

| Trimmed impde from center

0 % ¥: gl ~ %

Save as trimmed image (OFF: as original image)

o) (o=

(For details, refer to 5.10 Trimming Parameter)

Target Channel
Number

Select channel to perform arrangement.
It is available if “Stitch” is checked.

Overlap
Parameter (Pixel)

Designate the image size to perform arrangemetn.
It is available if “Stitch” is checked.

Targetimage of

Designate the image to perform arrangement. If

XY Position images are acquired as 3D, “MIP” and “Sum” is
selectable.
It is available if “Stitch” is checked.
@ Help (Tile)

Display help message in the case that this function is not

available.

@ Time-lapse Convert

Convert plural measurement data as one time-lapse data and

output. It is necessary to select plural measurement data acquired

by same measurement condition.

® Help (Timelaps Convert)
Display help message in the case that this function is not

available.
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® OK
Start data export by set parameter.
Progress dialog is displayed after export is started. Dialog to notice
completion is displayed after export is completed.
Click “OK” and folder that measurement data is exported is
opened.
Folder configuration, folder name and file name of exported data

are as following.

DataFolder Folder designated in above procedure
M tDat Folder name is as following
easurementbata <origlpal measurement data foldeg,éﬂlamexexport
type >_<exporting time and date” >
Ej Image Folder to store acquired OME-TIFF image

W<welllndex>F<FieldIndex >T<timepoint >
—— Z<Z position>C<channellndex>.tif

—@ Projection Folder to store projection result (if Z > 1)

W<we|IIndex>F<FieIdIndex%>T<timepoint%A>
—— Z<Zposition >C<channellndex>.tif

—D Other Files

*1 @Time-lapse Convert: unselected, @Tile: unselected
—"Export”
@Time-lapse Convert: unselected, @Tile: selected
—"Tile”
@Time-lapse Convert: selected
—"TimelapseConvert”
*2 Name format is <yyyyMMdd>T<HHmmss>. In case of April 10, 2015, 12° 34’
56"
—20150410T123456
%3 |n case that @Tile is selected, Fieldindex is “0001”
** |n case that @Time-lapse Convert is selected, continued number is assigned as
timepoint.
*2 |n case of MIP, <Z position> is “000”. In case of Sum, <Z position> is “SUM”.

@ Cancel (ExportSetting Window)

Close “ExportSetting” window without export.
Cancel (Progress dialog)

Cancel export.
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5.5.2 Application Window
Application window is to set image analysis conditions of existing

measurement data. Please refer to 5.4.4 Application Window for

details.
@ [ CQ |HDD | [Canayze] [
g Analysis Folder Suffix
(1) = = DotAnalysis
Application Settings
Analysis Protocol
L
(2) —> Load ] [ Save H (3)
n
S
g Z Analysis Setting
1 Slice MIP Sum
= i T "
g. ) @ o < (4)
1L
O Al © Selected
Time-lapse Setting
< ©)
Al @ Selected Option
Object Detect Setting
Link Name Reference Ch
. P
~  Nucleus #1 W405nm MBP447/60 < (6)
«  CellBody #2 MW488nm MBP525/50
« Dots #3 [@561nm MBP617/73
Q
Link Setting
Link Name: Cell
4 Nucleus
4 §o CellBody p 8
@ Dots (CellBody) -~ 8)

©)

(1) Analysis Folder Suffix
Set suffix of analysis folder name

A S

,|= a8z Date User Text H T7E
=
o e % 2015/01/20 19:44 H 7 Image
= i
E D Analysis List
=l 5 ! Falder
i H © Analysis_20150129T195412 DotAnalysis
g B Il Analysis_20150129T154411
__ | [xoer] Goniore]
Note
Over 30 letters can’t be input for “Analysis Folder Suffix”.

(2) Load
Load Analysis Protocol
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(3)

(4)

(5)

(6)

(7)
(8)

(9)

Save

Save Analysis Protocol

Z Analysis Setting

Select Z slice images to analyze
Time-lapse Setting

Select images of time point to analyze
Object Detect Setting

Show existing Object Detect Setting list
Edit Object Detect Setting

Link Setting

Show current Link Setting

Edit Link Setting

IM 80J01A01-01E



5-68

<5._Functions of CO1 Software>

5.5.3 Analysis Window
Set methods and parameters for Object Detect

(1) Wells

©@ © &® © O

9 10 11 12 ®|

Black: Not-imaged
(Unselectable)

Gray: Imaged
(Unselected)

Red frame:
Selected for Preview

Pink:
Selected for Analysis

@ ® @ ® ®

Selected Sample Vessel

Diagram of sample vessel selected at “Sample window” is shown.
Imaged wells are shown in gray. Not imaged wells are shown in
black.

By clicking gray well when button @) is (white), the well is
selected for preview (red frame). By left-clicking or left-dragging
wells when button Q) is (green), the wells are selected for
Analysis (pink). By right-clicking or right-dragging, selection for
Analysis is canceled.

Selection of Analysis Area

Refer to above .

All Select

All imaged wells are selected for Analysis.

Clear

Selection for Analysis of all wells is canceled.

PreAnalyze

Start preliminary analysis of selected wells for Analysis.
PreAnalyze stop

Stop preliminary analysis.

(2) Object Detect Algorism
Please refer to (2) Object Detect Algorism of 5.4.5 Analysis Window

(page 5-52).

IM 80J01A01-01E



<5. Functions of CQ1 Software> 5-69

5.5.4 Output Window
Output images and charts and others displayed in CQ1 software as

images in designated folder (Report folder).

(1) Image Export

@ ® @ )

& Export \1/ \ 4 \ 4 \l/
§napsfmt|[h-1wie|[t:onvert|[5end;ur][ Tiff | [ |
»  Image Export ing

Capture: (@ Image
[} Window
() ThumbnailChartl
[} ThumbnailChart2
[ ThumbnailChart3

® | snap Format:@ png () ipg

@ Movie Making Conditions:
Timepoint  Tokal 100

Begin 1 _ [End 100 _ (WM

[] Express H:

Frame Rate 7 _ |[fes]

®) |Movie Format:i@ wmv () mp4

@ Output Folder
Click to open Report folder. Report folder is generated in following

path.

Folder designated in “Protocol”

DataFolder tab—"Save Setting”

Folder designated in “Protocol”
tab—"Save Folder Name”

MeasurementData

Analysis Report folder

Analysis_<Date>
‘ Imaging and analyzing ‘

(7 Reports
‘ Only imaging ‘

—@ Reports '
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@ Snapshot/ Movie
Output snapshot or movie (Only time-lapse data) of displayed
content of CQ1 Software. Content and file name to be output are

as following.

Capture Output Content File Name

Image Image shown in Snapshot:

“ImageViewer” Image_W<wellindex>F<Fieldindex>T<timep
oint>Z<Z position**>.png/.jpg

Movie:
Movie_W<welllndex>F<Fieldindex>Z<Z
position'>:<1>T<start timepoint>-T<end
timepoint>.wmv/.mp4

Window Whole window of Snapshot:

CQ1 Software Window_<time and date of outputting
snapshot®*>.png/.jpg

Movie:
Movie_W<welllndex>F<Fieldindex>Z<Z
position*'>T<start timepoint>-T<end
timepoint>.wmv/.mp4

Thumbnail Chart window Snapshot:

Chart* Chart*_<time and date of outputting
snapshot**>.png/.jpg

Movie:
Movie_W<welllndex>F<FieldiIndex>Z<Z
position*'>T<start timepoint>-T<end
timepoint>.wmv/.mp4

*1n case of MIP, <Z position> is “MIP”. In case of Sum, <Z position> is “SUM”.
*2 Name format is <yyyyMMdd>_<HHmmss>. In case of April 10, 2015, 12° 34’
56"
—20150410_123456

Also, snapshot or movie can be output by following button.
(»[n[a[0] ] %

ImageViewer

Time 1. /1 d 10 /1
z Image View | Z Stack]| d bnail <) Region
1 = o @) Muki
; Movie §omn e s
1. a @ Al Opacity
i1 | v | Detail
Snapshot B
Chi ¥ | ] Auto
min max
(=] s y—. <
Ch2 ¥ [¥] aumo
min max -
ch3 | | [F] funo
min max
! ! ha v 7 Beem -
Z Option (@ Slice MIP Sum

@ Snap Format
Set output format of snapshot.
“png” is for PNG format, and “jpg” is for JPEG format.

IM 80J01A01-01E



<5. Functions of CO1 Software> 5-71

@ Movie Making Conditions

Timepoint Designate time point to save movie

Begin Time point of movie beginning

End Time point of movie ending

El Set “Begin” and “End” to data existing range
Express Check to reduce images to convert to movie.

If checked, designated number of image from “Begin” to
“End” are picked up and converted to movie.

Frame Rate Designate frame rate of movie

Note
In the case of time-lapse data which is acquired by “variable
time-lapse” (refer to page 5-32), movie is made by
designated constant frame late without considering actual
imaging “Interval.
In made move, the range of short “Interval” seems to be slow
and the range of long “Interval” seems to be fast.

® Movie Format
Set output format of movie.
“wmv” is for WMV format, and “mp4” is for MP4 format.
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® Convert

Click this button to open “Convert Setting” window. Click “OK” to

convert images.

[@@] Convert Setting

B

Merge Option
@ Merge Color(jpg, png)
7 Each Color {jpg, png)
~) Each Gray (Bbit-Tiff)
Extension Option
(- F:ng

' 1P
File Opticn

) All Image(Projection Image)

File Name (Prefix string)

Sample_

@ Current Image{From ImageViewer)

)

Cancel |

Merge Option

Select method for channel marging

Output with color marging.
(Output format is PNG or JPG.
Designate either by “Extension
Option”)

Merge Color

Output each channel as color
image.

(Output format is PNG or JPG.
Designate either by “Extension
Option”)

Each Color

Output each channel as gray image

Each Gray (Output format is 8 bit-Tiff)

Extension Option

Select output format

png PNG format
ipg JPG format
File Option Select output range
Current Output images displayed in
Image “ImageViewer”
Output projected images (MIP,
All Image Sum and so on) of all fields of all
wells and all timepoints™
File Name Designate letters to add to file name
(Prefix String) (Designated as “Sample_" in above diagram.)
*Note

Contrast that set by “Contrast Enhancement” is applied to each output image.

(“Auto” is invalid)

Contrast Enhancerment

Chil
rmin

Contrast that set by left is
applied to each output image

Y| [

(=]

Ch2
rmin

max| —
1u-n:_ N 3176

even if “Auto” is checked

w
max

lﬂ{lf_ P" I 2665
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Sub folder is generated in Report folder and converted images are
saved in the sub folder. Sub folder name and file name are as

following.
Mer_ge Sub Folder Name File Name
Option
Merge Convert_<convert <string input in “File
Color edtime and date* Name”>W<wellindex>F<FieldIndex>T<timepoi
S nt>Z<Z position**>.png/.jpg
Each Convert_<convert <string input in “File
Color edtime and date* Name”>W<wellindex>F<FieldIndex>T<timepoi
5 nt>Z<Z position**>C<channellndex>.png/.jpg
Each Tiff_<Converted <string input in “File
Gray time and date®"'> Name”>W<welllndex>F<FieldIndex>T<timepoi
nt>Z<Z position**>C<channellndex>.png/.jpg

*! Name format is <yyyyMMdd>T<HHmmss>. In case of April 10, 2015, 12° 34’
56" —20150410T123456
*2 |n case of MIP, <Z position> is “000”. In case of Sum, <Z position> is “SUM”.

@ 3D Viewer (ImageJ)
Transfer image data to ImageJ and display as 3D image. This
function is available when “ImageViewer” setting is “Slice” (refer to
page 5-87).
For detail, please refer to next page

Note
The purpose of this function is exporting CQ1 data to ImageJd,
which is other software. If you don’t use ImageJ whose
version is different from that of installed in CQ1 Workstation
(1.47v), this function is not guaranteed.

Image Output
Output images of measurement data selected at “Protocol’

window in TIFF format. Click this button, designate letters to add to
file name and click “OK”.

[@] Thumbnail Setting [

File Name (Prefix string)

Sample_

OK | Cancel |
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Procedure of 3D Viewing
@In “Image Export”, select “Send to” — “ImageJ 3D Viewer”

Image Export

Snapshot|@|@ i | [_|
~ Image Export Settin B Imagel 30 Viewer

Capture: (@) Image
Window

@Set the configuration of 3D Viewer. After setting, click “OK”

Z slice(Lower)

O)

Z slice(Upper)

® 5cale Factor 10 -

OK| Cancel |

@DZ slice Designate the Z range for 3D projection

(@Scale Factor Condensation (1=100%, 0.5=50%)

@Set the ROI of 3D projection. After setting, click “OK”.

(If you don’t set ROI, whole area of image is displayed in 3D Viewer.)

] = e [ H'-
1 351 00 pm (2580x21 60), ROB, 3IEMB — Action REqUi =0 L-

FPlease select a ROI.

| Dz slider | Designate displayed Z position of preview window.
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@3D Viewer is displayed. Zoom by wheel of mouse. Rotate by left
button drag of mouse.

File Edit Select Transformation View Help

®Show the procedures to save snapshot of 3D Viewer. From menu of
3D Viewer, select “View” — “Take snapshot”.

File Edit Select Transformation |View  Help
| Reset view
Center

Fit view to

Set view

Record 360 deg rotation
Start freehand recording
Stop freehand recording
Start animation

Stop animation

Change animation options
Sync view

Edit Scalebar

View Preferences

Adjust light

Change background color

Fullscreen

Targetwidth |FH
Target height 512

I Cancel
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@Image of snapshot is displayed. From menu of ImageJ, select “File”
— “Save as” and save snapshot in arbitrary format (TIFF, PNG and so
on).

Edit Image Process Analyze Plugins Window Help

New » Ao 8 2] dlajx] | |-
ctrivo I

ections (right click to switch)

Dev

Stk

Open...

Open Next Ctri+Shift+O %

» Snapshot
Open Samples L3 512x512 pixels; RGEB; 1MB
Open Recent L4

Import 4

|
Close Ctrl+W
Close All

Save Ctrli+S

I Save As >

Revert Cir+R

Page Setup...

Print... Ctri+P

Quit

®Show the procedures to save 3D rotation movie. From menu of 3D

4

Viewer, select “View” — “Record 360 deg rotation”.

File Edit Select Transformation |View  Help
Reset view
Center
Fit view to

Set view

Take snapshot

Start freehand recording
Stop freehand recording
Start animation
Stop animation

Change animation options

Sync view

Edit Scalebar

View Preferences

Adjust light

Change background color

Fullscreen
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©@3D rotation movie is displayed. From menu of ImageJ, select “File”
— “Save as” and save 3D rotation movie in arbitrary format (TIFF, AVI
and so on).

[
& Imagel

Edit Image Process Analyze Plugins Window Help

New »ﬂo\ﬂ/| De\JVSHﬁ'J’|&‘/| ‘ |»‘
Open.. Ctri+0 lections (right click to switch)

Open Next Ctri+Shift+O
Open Samples 4
Open Recent 4

Import r

Close Ctri+W
Close All

Save Ctri+S

I Save As e

Revert Ctri+R

Page Setup...

Print_ Ctri+P

Quit

>l I
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(2) Analysis Data Export

D Analysis Data Export

@ Object () Statistic

—> [ Al Wells @ Wl

_|-> Timepoint: @ Individual Each Total

_|->ICEoptic:n: /| Save Mask
[r:sv |[ FCS |[ ICE |

® ® @

@
®
@

Click E|button in “Image Export” to open Report folder. Report folder
is generated in following path.

Folder designated in “Protocol”
DataFolder tab—"Save Setting”
MeasurementData Folde"r designated in Pro“tocol
tab—"Save Folder Name

—@ Analysis Report folder

—@ CSVv Folder to store CSV data
—@ FCS Folder to store FCS data
_@ ICE Folder to store ICE data

@ Output Items
Select output items.
“Object” is to output feature data of each cell, and “Statistic” is to
output statistic of feature data per each well
@ Output Range (Well)
Select output data range. “All” is to cover all analyzed wells, “Wells”
is to cover selected wells (yellow wells in WellTable) and “Well” is
to cover currently selected wells (wells in green area in WellTable)
@ Output Range (Timepoint)
Select time point range to output as follows
-Individual: Time points of currently selected range
-Each: All analyzed time points
(data file is devided corresponding to each time point)
- Total: All analyzed time points
(all time points data is saved in one file)
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ICE Option

Check to save mask file in ICE format.

CSV Output

Output data in CSV format
Sub folder name and file name in CSU folder is as following

Output Output
ltem Range Sub Folder Name File Name
(Timepoint)
Object Individual <Output Range [<Name of measurement
(Well)>_Individual_<o data
utputting time and folder>]Feature_Cell.csv
date®'>
Each <Output Range [<Name of measurement
(Well)>_Each_<output data
ting time and date*'> folder>]Feature_T<time
point>_Cell.csv
Total <Output Range [<Name of measurement
(Well)>_Total_<output data folder
ting time and date*'> >]Feature_Cell.csv
Statistic - (No sub folder) [<Name of measurement
data folder
>]Statistics.csv

*! Name format is <yyyyMMdd>T<HHmmss>. In case of April 10, 2015, 12° 34’
56" —20150410T123456

Note

If row of CSV data exceeds 1,000,000, the data can’t be
opened by spreadsheet software such as Microsoft® Excel.
In the case, reduce row of CSV file by outputting the data per

well.

Also, if file name (absolute path) of CSV data exceeds 256

letters, the data can’t be opened.

® FCS Output
Output data in FCS format. “Statistic” can’t be selected as output

item.

@ ICE Output
Output data in ICE format. “Statistic” can’t be selected as output

item.
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5.6 Viewer
In “Viewer”, captured images, image-detected regions, list of

measurement and statistic of feature data, and scattergram of
measurement data are shown.

5.6.1 Operation of Viewer

< Image\Viewer

Click tab to switch display of each window.

1_'me_1:,f1—[| _Fleld_lifl—[l

Image View | Z Stack | Channel | Area | Thumbnail |

@ redien [ @Muu
Iél g .HII — _[I

Contrast Enhancement

(v ] [¥] Auta

min max

ey

]
=
[

El [¥] Auta

oy v |||

(]
=
(8]

OF

| .

(+] [V] uto

min max

Sy

(]
=
L

Of

| 7] o

max

4
0
14

min
« [mle] N | 1200 A— oo [

Ll

[C] MIp

l"WelI'l’ableh murrtmalcharﬂ F ThumbnailChart2 F ThumbnailChartl I

0
:

Thumbnail Chart 1
Thumbnail Chart 2

Thumbnail Chart 3
Well Features
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Drag tab to move the window.

_TmageViewer = e
“mf — md
> | ImageView |z stack | channe | Area | Thumonail | (¢ Regien @ s il
- R = Objectl Stroks
- o B =

Contrast Enhancement

WellTable

U

T

4

Thumpnail Chart 1
[C] Thughbnail Chart 2

(| 7 Thulnbnail Chart 3
well Felltures

Point Size

Heat Min Calor

Heat Max Calor
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Drag tab to square mark as following to add the tab to the window.
Tmageviewer | - x
Tme 1 ./1 || Fed ]

=

i —

5 | Image View |Z Stack [ channe! [ Area | Thumbnail | (<) Region o s z
. | ® oObjectt Stroke l_ n
T E@O™ o 7
71 Contrast Enhancement
WellTable

T
‘ »
Thumbnail Chart 1
[C] Thumbnail Chart 2

I Thumbnail Chart 3
Well Features

Paint Size

Heat Min Calor

Heat Max Color

P -'Wﬂl‘l’abletm. e\ﬁewer] - X

T ——1l
Thumbnail Chart 1
Thumbnail Chart 2
Thumbnail Chart 3
‘Well Features
& mun’bna'lcrﬁrﬂ,l"ThumhnaiIChartZ t ThumbnailChartl - X
.j"(':.Chart =
E‘ @ Scatter
£ () Histogram
Show
Bl 1
Paint Size
Heat Min Color
Heat Max Color

__’v
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Drag tab to center arrow mark as following to allocate as new window

by the window.

AT -x
R R |

Tme 1 . /1 —D Fied 1 . /1 —|;J

7 | ImageView | Z Stack | Channel | Area | Thumbnail | (¢ Region -
o et

10 E g @ EIFl opacty —D

/1 Cantrast Enhancement

chi L¥ | 7] Auto
max

WellTable

Thumbnail Chart 1
Thumbnail Chart 2

Thumbnail Chart 3
Well Features

Paint Size
Heat Min Calor
Heat Max Color
-
- - -
r “WellTable - )! -"Image\flewer - X
r——
— )
;O -
Thumbnail Chart 1 F Objet Hiie D O
‘B o
Thumbnail Chart 2 1, Al opacity —D
Thumbnail Chart 3 J1 T im=: Eiel= ot
‘Well Features —
chi LY Z]a
min max
20/ <
Ch2 LY ' a
— | min max
e
ch3 L] 7] a
min max
ey e
Ch4 LY Fa
min max
] oo — 75 T
ﬁ Eun’bnﬂ'lchaﬂd}, “ThumbnailChart2 |’ ThumbnailChartl - ¥
(¢ |Chart =
\'E':@,\ Scatter
£ (0 Histogram
Show
Bl 16
Paint Size
Heat Min Color
Heat Max Calor
N
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Drag tab to peripheral arrow mark as following to allocate as new
window at end of “Viewer”.

- mageViewer | ~ X
Tme 1 . /1 —D Field 1 . /1 e

7 | ImageView | Z Stack | Channel | Area | Thumbnail | (¢ Region -
o ]

10 E ﬁ @ EIFl opaciy —D

/1 Contrast Enhancement
WellTable

= Fumbnail Chart 1
[C] Thumbnail Chart 2

Thumbnail Chart 3
Well Features

Paint Size

Heat Min Calor

Heat Max Color

S .
r—
-

;@

[T Thumbnail Chart 1 ject Hiie D
IRl goac —D

Thumbnail Chart 2
Ft:;nbnail Chart 3 fi Tmim= B Ene=ron
eatures

L Tt e
min max

<20 -

@) Mutti

() Single

[

ch2 Lv i a
min max

2oy <
ch3 v 1714
min max
2 —

cha LY ' a
min max
(3] 1o0n — >~

amﬁ@
(¢ |Chart =
E‘@ Scatter
£ (0 Histogram
Show

Bl I

Paint Size

Heat Min Color

Heat Max Calor
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Click “x” mark in upper right of each window to close selected window.
 WellTable | Inagevevier | &)

T ——
Thumbnail Chart 1
Thumbnail Chart 2
Thumbnail Chart 3
‘Well Features
& mun’brﬂ'lcrﬁrﬁ,l"‘rhumhnailchartz t ThumbnailChartl @
i ( “\Chart -
E‘ @ Scatter
() Histogram
Show
Bl 1
Paint Size
Heat Min Color
Heat Max Calor

Windows can be set to default position by “Viewer Layout” button. For
detail, refer to 5.8 Viewer Layout.
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5.6.2 ImageViewer Window

<Basic operation>

In “ImageViewer”, it is able to move image by right-dragging. Also, it is
able to zoom image by operation of mouse wheel.

This operation is same in 5.6.3 MAP Window.

<Explanation of term: “Field” and “Area’>

CQ1 can image not only one field but also multiple tiled fields. In this
section and next section 5.6.3 MAP Window, single field is described
“Field” and group of multiple tiled field is described “Area”.
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ImageViewer Map @
@ | ame 12 Fed 1 _ /1
z Image View FZ Stack ‘ Channel ( Area Thumbnail
@ |

(=) [Pix@l](~—,-—-) [1im]) CH1- cH2: cHa: cha:
@ Z Option @ Slice () MIP ) Sum

“ImageViewer” has five windows; (1) Image View, (2) Z Stack, (3)
Channel, (4) Area, and (5) Thumbnail. Common functions of 5 windows
are shown in 1M)~@), below.

@ Time
Set the time point to display.

@ Field/Area
“Image View”, “Z Stack” and “Channel” windows are to set “Field”
to display, and “Area” window is to set “Area” to display.
During measurement, only the ongoing measurement is shown,
thus display settings cannot be changed.

® z
Set Z position to display.
During measurement, only the ongoing measurement is shown,
thus display settings cannot be changed.

@ Z Option
Check “MIP” to display MIP image. Check “Sum” to display Sum
image.
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(1) Image View Window.
It is possible to display multi-channel images as one image by setting
Time, Field and Z.

ImageViewer| Map

Time 1 ° B Field 1 B

(-—-,-—) [Pixel}(--—,-—--) [um]) CH1: CH2: CH3: CHa:
Z Option (@) Slice MIP Sum
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(2) Z Stack Window

Display tiled images from bottom to top in Z by setting Time and Field.
MIP and Sum check box is not available here. Please refer to (6) View
Option of 5.6.9 Tool Function (page 5-120) about image size.

ImageViewer Map
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(3) Channel Window

Separately display images of each channel from a multi-channel image
by setting Time, Field and Z. Please refer to (6) View option of 5.6.9
Tool Function (page 5-120) for display modes.

ImageViewer| Map
Time 1 _ /1 Field 1] B

Z

(——,—) [Pixel}(--—=,—-- ) [um]) CH1: CH2: CH3: CH4:
Z Option (@) Slice MIP Sum
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(4) Area Window
Display image of Area by tile.

Change to “Area” from “Field”

ImageViewer| Map /

Time 1| BeE Area 1] EE

7 | Imageview [’z'?s#;cﬂ’c’n%ﬁél Area Fumﬁa{{;

(-—,—) [Pixel}(-—,—-- ) [pm]) CH1: CH2: CH3: CH4:
Z Option (@) Slice MIP Sum

IM 80J01A01-01E



5;92 <5._Functions of CO1 Software>

(5) Thumbnail Window
Display thumbnail images of wells selected at WellTable window.

Can change Field and Z at each

well
ImageViewer ThumonailChartl | ThumbnailChart2 | Thumbna:

Time 1 /1 Field 1 _ /4
z | Image View | Z Stack | Chanoe | &
F 122V  [xilx=100

(enm 7o) (PO (ne, o eme ) fum)) O41 a2 oo o
ZOption @ Sice () MIP () Sum
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5.6.3 MAP Window

Map

O] @

Field1

Field5

MAP viewer has (1) Test imaging mode, (2) Map mode, and (3) Rec

mode. Their common functions are shown in AH)~@ below.

@

@

Objective lens selection

Selected lens is highlighted.

Map clear

Clear the map in display.

Area List

Display Area list. If there is more than one Area, the leading
number of “Field” is shown.

Unimagable Region

Blue region in “Map” window can’t be designated as imaging
region because objective lens interferes with stage attachment,
sample holder and sample vessel.
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(1) Test Imaging Mode
Capture test image of clicked Field at a single channel by one-click.
Field to be imaged is shown as red square.

1« @57
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(2) Map Mode
Capture map image by selecting a region by left-drug of mouse.

Selected region is shown in green.

[o][e[o]«]

Start

Start map-imaging.

Multiwell Start

Start map-imaging of multiple wells.

Stop
Stop map-imaging.

® © ©®

Clear Selection
Clear selection of map-imaging region.
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(3) Rec Mode
Set Area(s) to be imaged. Clicked Area is selected and highlighted in
orange. Selected Area can be moved by left-drag.

Imageviewe humbr
o [

@ 35|

ON (O ON JOR I RO N NG,

1 Start
Capture test images of selected Area (highlighted by orage frame)
at one channel, and display on the map.

@ start Color

Capture test images of selected Area (highlighted by orage frame)

by multiple channels under the same conditions for the

measurement.

Stop

Stop @ and @ above.

Remove it

Remove selected Area. Area numbers will be renewed.

Remove all

Remove all Areas.

Define FOV

Define the FOV (Field of View) at either 4 or 9, automatically.

®©@ o ®
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5.6.4 ThumbnailChart Window
ThumbnailChart has two data display modes, (1) Scatter mode, and (2)
Histogram mode. ThumbnailChartl, ThumbnailChart2 and

ThumbnailChart3 have the same function.
M
=l [
(2) Pairk Size

Calar

I ThumbnailChart1| ThuronaiCnarts Tm.nnnalcna-!jl
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WeiTatie

© ® © ©

(1) Scatter Mode
Display scattergram of measured data.
Measured data of wells selected at “WellTable” window are plotted.

35000

3

212 imE 7%
= & F 3
: MR

"33‘.,

2
glE| 2
i

BEEEEREREE

FestireTatie

X, 2|2 &S] 6 2| &9 1011732

b 4364352)

==

ToNmona>

Well Merge Display

Display a measurement result of selected wells by one merged
chart.

Each Well Display (Horizontal Priority)

Display charts of each well in line, or in horizontal priority.

Each Well Display (Vertical Priority)

Display charts of each well longitudinally, or in vertical priority.
Each Well Display (Lattice)

Display charts of each well aligned in lattice.

Tile Number

Shown when either Vertical Priority Display or Horizontal Priority
Display is selected. The number of charts to wrap lines can be
specified. Charts above the specified number are in display at the
next line.

Point Size

Point size on a chart can be enlarged by moving the slider bar to
the right.
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Color

“Same” is to display all wells on a chart in the same color.
“Each” is to color wells in different colors by each well.

Heat Min Color

Select the color for low density area in a chart.

Heat Max Color

Select the color for high density area in a chart.

Detail

Dialog to select display range of X-axis and Y-axis is shown, in
which Min. and Max. display range and interval of X and Y axis
can be set. Logarithmic scale is selectable for each axis. If
enormously small value compared to axis size is set for Interval X
or Interval Y, the value isn’t applied.

[©] Chart Setting [
Min, ¥ 0.00
Max. ¥ 1600.00
Inkarval X 0.00 |
& Auto Intereal X
Log Scale X

Min. ¥ 0.o0 -
Mz 140000

Triberval 0.00| -
# Auto Intersal ¥
0 Scabe Y

QK. Cancel

@ Object Name

Select object detect name to plot.

@ X Axis

Set the specified measurement value on X axis

@3 Y Axis

Set the specified measurement value on Y axis
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Well, Field Count
When region is designated (by mouse dragging™) in chart, show
the number of points included in the region by the list. If chart
display is Well Merge (above @, EE), number of each well is
shown. If chart display is Each Well (above @ — @, =, ¥, I7),
number of each Field is shown.
“ImageViewer” shows clicked well or Field of the list.

well  Count | F Count
BO4 637 - 290
BOS 554 4 268
- 1 245
3 237
*Note

In case that plural charts are shown, region by mouse dragging is
remained when new dragging region is selected in other charts. In this
case, click at vacant area of the chart to erase a region.

Vs ﬁ"'ﬂ'\;‘m
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(2) Histogram Mode

Display histograms of measurement data.

Measurement data of yellow wells specified at “WellTable”window are

plotted.

[E] £Q1 Softwere - 20140815T0E5544 CellCprie DAP] dxsasasa

[Fie Cption yiew bHeip
® [ cq [HOD

ThumbnaiiChast1

B

1 2 3 4 5 6 7 8

TR

A
]
C
o
E
F
13
H

OMUNE Dussmy Laser - ON Comens: Stabilsed 0/0°C Idle

Lav i

"L ©]

9 1w 11 12

+ [C)36.9GE free

s

.

7 - P
: £°
i W
£

B |2
1B

[elelelelq] [elel]

@ Well Merge Display

Display a measurement result of selected wells by one merged

chart.

@ Each Well Display (Horizontal Priority)
Display charts of each well in line, or in horizontal priority.

@ Each Well Display (Vertical Priority)

Display charts of each well longitudinally, or in vertical priority.

@ Each Well Display (

Display charts of each well aligned in lattice.

® Tile Number

Lattice)

Shown when either Vertical Priority Display or Horizontal Priority

Display is selected. The number of charts to wrap lines can be

specified. Charts above the specified number are shown in the

next line.
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®

Resolution Size

Change the width (resolution size) of the histogram.

By moving slider bar to the right, width of the bar will be extended
(to make the resolution size coarser.

Heat Min Color

Set the color of the bar on a chart.

Detail

Dialog to select display of X-axis and Y-axis is shown. Min. and
Max. display ranges, and interval of X and Y axis can be set.
Logarithmic scale is selectable for each axis. If enormously small
value compared to axis size is set for Interval X or Interval Y, the
value isn’t applied.

7| Chart Setting (=25
Min. X 0.00 _
Max. X 60000.00 _

Interval X 0.00
¥| Auto Interval X
Log Scale X

Min. Y 0.00
Max. Y 120.00

Interval ¥ 0.00

Object Name

Select object detect name to plot.

X Axis

Set specified measurement value on X axis.
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@ well, Field Count
When region is designated (by mouse dragging) in chart, show the
number of points included in the region by the list. If chart display
is Well Merge (above @, EE), number of each well is shown. If
chart display is Each Well (above @ — @, =, I*|, I7), number
of each Field is shown.
“ImageViewer” shows clicked well or Field of the list.

well  Count F Count
BO4 637 - 290
BOS 554 4 268
' 1 245
3 237
*Note

In case that plural charts are shown, seleted region is remained when
new region is selected in other charts. In this case, click at vacant
area of the chart to erase a region.
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(3) Jump Function

The detected object in corresponding image will be shown by clicking a
spot plotted in scattergram. On the other hand, a corresponding spot in
scattergram will be cross-marked by clicking an object.

Crennel | Aren | Thumonas

zToammons >

By designating rectangle region in scattergram by mouse dragging, the
detected objects corresponding to spots in designated region in image

will be shown.

Trumonsahart |
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The detected object in corresponding image will be shown by clicking a
bin in histogram. On the other hand, a corresponding bin in histogram

will be marked by a vertical line by clicking an object.

Imageviewer

Detat ~

By designateing region in histogram by mouse dragging, the detected
objects corresponding to bins in designated region in image will be
shown.

TrambnasChart1 X Imageiess
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5.6.5 WeliTable Window
In “WellTable” window, it is able to select wells to be shown at

ThumbnailChart 1, ThumbnailChart 2 and ThumbnailChart 3 (2), and to
select the statistic of feature data of each well (3).

WellTable

@ |

@ [=]
ThumBnan Chart 1

(3) | Thumbnail Chart 2
[C] Thumbnail Chart 3

4701.795155.1) w 5232 675287, 24500273

Well Features
[Cell] (Objectl) Area (AVG) -
@ |

A
=3
©
D
E
F
G
H

T
Set time point to display.

(2) Select Display Range
Wells become selectable by left button dragging when this button
becomes (green) by clicking. By right button, wells are
unselected. Wells become yellow during selecting. Color of wells
are designated automatically after selecting.

WellTable

-

Thumbnail Chart 1
[€] Thumbnail Chart 2
[£] Thumbnail Chart 3

a’LIl..'"J5155.1 526535530423 5232 675287, 24500273

Before well selection (heat map)

Well Features
[Cell] (Ohjectl) Area (AVG) -

I omMmBDom>

4307 474701, ToE1SE & 232 675287 24500273

After well selection
(colors are designated automatically)

(3) Thumbnail Chart Selection
By checking [Thumbnail Chart 1] checkbox, the chart of selected
wells will be shown at “ThumbnailChartl” window, and so are the
same with [Thumbnail Chart 2] and [Thumbnail Chart 3].
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(4) Measurement Data Selection

By selecting measurement data of each well, the data will be

shown at WellTable. The red color
to the relative values.

becomes deeper proportionally

Selectable measurement data are cell number per well and

average and standard deviation of data described in 5.6.8

Measurement Data per well. Cell number is expressed as “Count”,

average of each data is expressed as “data name (AVG)” and

standard deviation is expressed as “data name (SD)”. Please refer

to 5.6.8 Measurement Data for details of measurement data.

[Cell] (Objectl) Volume (AVG)
[Cell] (Object1) Volume (SD)

[Cell] (Objectl) X-Coordinate (AVG)

[Cell] (Objectl) X-Coordinate {SD)

[Cell] (Objectl) Y-Coordinate (AVG)

[Cell] (Objectl) Y-Coordinate (SD)

[Cell] (Objectl) Z-Coordinate (AVG)

[Cell] (Objectl) Z-Coordinate (SD)

[Cell] (Objectl) X-CoordinateInWell (AVG)
[Cell] (Objectl) X-CoordinateInWell (SD)
[Cell] (Objectl) Y-CoordinatelnWell (AVG)
[Cell] (Objectl) Y-CoordinateInWell (SD)
[Cell] (Object1) MinX (AVG)

[Cell] (Object1) MinX (SD)

[Cell] (Objectl) MaxX (AVG)

[Cell] (Object1) MaxX (SD)

[Cell] (Objectl) MinY (AVG)

[Cell] (Object1) MinY (SD)

[Cell] (Objectl) Maxy (AVG)

[Cell] (Objectl) MaxY (SD)

[Cell] (Objectl) MinZ (AVE)

[Cell] (Object1) MinZ (SD)

[Cell] (Objectl) MaxZ (AVG)

[Cell] (Objectl) MaxZ (SD)

’)

[[CEII] Count
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5.6.6 FeatureTable Window

In “FeatureTable” window, it is able to confirm measurement value of
detected object such as cell, granule and so on. Please refer to 5.6.8
Measurement Data about shown items.

To confirm measurement value, click object in “ImageViewer” or data in
either ThumbnailChart.

FeatureTable @
Feature Value n

o} 17
WelllD 26
TrackNumber -1
ObjectNumber 17
Arealndex 1
FieldIndex 1
Zindex
TimePoint 1
Description
(Object1) Volume 27105.4875
(Objectl) X-Coordinate 129.101063829787
(Objectl) Y-Coordinate 46.0439716312057
(Objectl) Z-Coordinate 11375
(Objectl) X-CoordinatelnWell -27.9239361702126
(Objectl) Y-CoordinatelnWell -31.8689716312057
(Objectl) MinX 12545
(Objectl) MaxX 1326
(Objectl) MinY 39.65
(Objectl) MaxY 52,65
(Objectl) MinZ 0
(Objectl) MaxZ 2275
(Objectl) Diameter 227.874834064668
(Objectl) Lateralarea 15391.3122382213
(Objectl) Surfacearea 155104572382213
(Objectl) Sphericity 0.00437491383634805
(Object1) Totalintensity CH1 361467.781669617
(Objectl) Meanlntensity CH1 1281.8006442185
(Objectl) Sdvintensity CH1 1673.69824966994
(Objectl) Minintensity CH1 -1502.36247634888
(Objectl) Maxintensity CH1 2996.63752365112
(Objectl) Totallntensity CH2 361467.781669617
(Objectl) Meanintensity CH2 1281.8006442185
(Objectl) Sdvintensity CH2 1673.69824966934
(Objectl) Minintensity CH2 -1502.36247634888
(Objectl) Maxintensity CH2 2996.63752365112
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Note
Either case that there are no feature data or that cell or granule have never

selected, nothing is shown in FeatureTable.

In case that range of either axis is designated, the data which is not shown in the
chart is not shown at FeatureTable.

E;Ié Option ?ylew Help

_ €2 100} In case that the data of object selected in ImageViewer is shown in the
mage’ . . . . . sl
— | chart, the information of the object is shown in FeatureTable
Time 1 /| e
z | ImegeView | Z stack | Cnannel | Acea | Trumbna 3 ;
/11 25
20
15 PN
17 19 21 23 5 27 29
, 217)[um] CH1: 292 CH2: 788 (nuciei) Diameter [um]
Z Option & s
; - Value
i ONLINE Dummy Laser © : ON Camers : Stabllised 0/0 T ld!er + (G:)1,728.5GB free

E;I; va.i&n 7!@\1 Help

€Q IHDDI |n case that the data of object selected in ImageViewer is NOT shown in -

ImageViewer . . . . .
“" | the chart, the information of the object is NOT shown in FeatureTable.
Time >
z | ImegeView | Z Stack | Cnannel [ area | Thumbna > ‘5
¥
/11 25
20
15 n
7 g 2 3 25 7 9
( 408, 418)gke] ( 132, 135)[um) CH1: 300 O42: 785 Gl Diameter fum
ZOption | Siice & M Sum (el Dameer i
[ WeilTabie ' FestfETabie - X
Faslh= alue =
il 8
WeiID
TrackNumb
i ONLINE Dummy Laser © : ON Camers : Stabllised 0/0 T 1dle + (6G:)1,728.5GB free
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5.6.7 Information Window
“Information” window is, to confirm information of measurement data.

This function is only for “HDD mode”. In “CQ1 mode”, display nothing.

Informasdion e Tabe

ORRON RON RO

(1) Comment

Show Description of measurement data.
(2) Protocol

Show Protocol of measurement data.
(3) Log

Show log of measurement data.
(4) Report

Show shap shot of measurement data.
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5.6.8 Measurement Data

CQ1 Software outputs following measurement value.

(1) 2-Dimentional Measurement

Item

Description

Area

Area [um‘]

X-Coordinate

X coordinate of centroid [um]
(In reference to upper left of image)

Y-Coordinate

Y coordinate of centroid [um]
(In reference to upper left of image)

X-CoordinatelnWell

X coordinate of centroid [um]
(In reference to center of well)

Y-CoordinatelnWell

Y coordinate of centroid [um]
(In reference to center of well)

MinX Min.X axis [um]
(In reference to upper left of image)
MaxX Max.X axis [um]
(In reference to upper left of image)
MinY Min.Y axis [um]
(In reference to upper left of image)
MaxY Max.Y axis [pm]
(In reference to upper left of image)
Diameter Diameter [um]
Circumference Contour length [um]
Circularity Circularity
SkeletonLength Length of line object [um]
JunctionCount Junction count of line object
BranchCount Branch count of line object

TotallntensityCHn

Total image intensity™ in channel “n”

MeanlIntensityCHn

Mean image intensity* in channel “n”

SdvintensityCHn

Standard deviation of image intensity™ in channel “n”

MinIntensityCHn

Min.image intensity’™ in channel “n”

MaxIntensityCHn

Max. image intensity* in channel “n”

*Note

Value that background(about 100) is subtracted is output.

MinX

MaxX

Ye= Miny

Circumference

Smallest Enclosing Circle

Circularity
= Area / Smallest Enclosing Circle
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(2) 3-Dimentional Measurement

Iltem Description
Volume Volume [pum”]
X-Coodinate X coordinate of centroid [um]

(In reference to upper left of Z=1-image)
Y-Coodinate Y coordinate of centroid [um]

(In reference to upper left of Z=1-image)
Z-Coodinate Z coordinate of centroid [pum]

(In reference to upper left of Z=1-image)

X-CoordinatelnWell

X coordinate of centroid [um]
(In reference to center of well)

Y-CoordinatelnWell

Y coordinate of centroid [um]
(In reference to center of well)

MinX Min.X axis [um]

(In reference to upper left of Z=1-image)
MaxX Max.X axis [um]

(In reference to upper left of Z=1-image)
MinY Min.Y axis [um]

(In reference to upper left of Z=1-image)
MaxY Max.Y axis [pm]

(In reference to upper left of Z=1-image)
MinZ Min. Z axis [pum]

(In reference to upper left of Z=1-image)
MaxZ Max.Z axis [pm]

(In reference to upper left of Z=1-image)
Diameter Diameter [um]
Lateralarea Lateral area [um?]
Surfacearea Surface area [um°’]
Sphericity Sphericity
SkeletonLength Length of line object [um]
JunctionCount Junction count of line object
BranchCount Branch count of line object

TotallntensityCHn

Total image intensity™ in channel “n”

MeanlIntensityCHn

Average image intensity* in channel “n”

SdvintensityCHn

Standard deviation of image intensity™ in channel “n”

MinIntensityCHn

Min. image intensity* in channel “n”

MaxIntensityCHn

Max. image intensity* in channel “n”

*Note

Value that background(about 100) is substructed is output.

MinX Surfacearea MaxX
/ MinY
Diameter
.~ - Maxz
\ Maxy
A

XYZ-Coordifate
XY-Coordinat&nWell

\ Volume

3

' Lateralarea

\
\

_——

MinZ

Smallest Encloging Sphere

Sphericity
= Volume / Smallest Encloging Sphere
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(3) Measurement Value with Link Setting

In case that link is set in “Application” window, object name is shown in

front of the name of measurement value. Also, in case that

one-to-many subnode is set in the link, linked number and average of

each feature data is output.

For example, in case of following link, feature data described in

following table is output.

4 Main
&0 Subl
@& Sub2 (Main)

€ Output feature data (excerpts)

Item

Description

(Main) Volume

Volume [um®] of Main object

(Main) X-Coordinate

X coordinate of centroid [um] of Main object

(Main) Y-Coordinate

Y coordinate of centroid [um] of Main object

Z coordinate of centroid [um] of Main object

(Main) Z-Coordinate

(Subl) Volume

Volume [pum®] of Sub1 object

(Subl) X-Coordinate

X coordinate of centroid [um] of Subl object

(Subl) Y-Coordinate

Y coordinate of centroid [um] of Subl object

Z coordinate of centroid [um] of Subl object

(Subl) Z-Coordinate

(Sub2 (Main)) COUNT

Number of Sub2 object linked to Main object

(Sub2 (Main)) Volume AVG

Volume [pum®] of Sub2 object linked to Main
object

(Sub2 (Main))
X-Coordinate AVG

X coordinate of centroid [um] of Sub2 object
linked to Main object

(Sub2 (Main)) Y-Coordinate
AVG

Y coordinate of centroid [um] of Sub2 object
linked to Main object

(Sub2 (Main)) Z-Coordinate
AVG

Z coordinate of centroid [um] of Sub2 object
linked to Main object
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5.6.9 Tool Function
Tool Function is to change the display style of image-detected regions

in “ImageViewer”, or contrast of images.

- Show detected area.
- Detected area is shown in
“Image View Tab” and "Thumbnail Tab”.

comen
ImageViewer .
Time 1 - N e
z Image View | Z Stack | Channel | Area | Thumionail B
(1) § Ot Stroke o ::;.a
& (B OF opucey
| Detail
Show Object 1D
Contrast Enhancernent
2) 1 I
il max
|® ] 1237/ 55275 |
o T (o] e
. min - max
(=] 1o3; —o:
Cnd T [ e
- min - max
(%) ooy I— <
(= T[] o
L max
(=] s —r <
image Inforrmation
3 Time
‘ ]
-
BLIG Play
4) [ ]wi] (2] [
BT OZ OWOF
Oweriay Tools
(5) Scale Bar| Text Box| Time Stamp | |Clear &1
View Option
(6) Imagesize
Z Option
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(1) Region
Set display options for image-detected region. This setting is applied to
only “Image View” window and “Thumbnail” window of “Viewer”.

Regio @
oo 2 | s = [o
Q) Fil  Gpacity B .
. Detail @ ®
Show Object ID
@

@ Display detected region
Eye-mark shuts or opens by each click.
When opened, the image-detected region is shown in
“ImageViewer” and not shown when closed.

@ Fill
All image-detected regions will be colored if checked, and only
their outline will be colored if unchecked.

@ Stroke
Outline of region gets thicker by moving this slider to the right. The
slider bar is not valid if “Fill” is checked.

@ Opacity
Opacity of the color of image-detected regions increase by sliding
the bar to the left.

® Multi/Single
[Multi] is to color detected regions with multiple colors.
[Single] is to color detected regions with the one selected by
“Color”.
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® Color

Select color of detected regions. Invalid if “Multi” is selected.

Currant Color:

Current Color Palette:

Derived Color Palettes:

Recent Color Palette:

@ Show Object ID
Check to show ID of detected regions.
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(2) Contrast Enhancement

Display intensity histograms of images of each channel, and Max. /Min,
intensity of displayed images.

] [@] o
Contrast Enhancement 7 \1, \l,
® peht Y | [¥] Aute
2 > [E) sz mm—cezs < | ©
ch2| E Aute
min max (—
Chz| T[] Auto
(=) oy —c~
cha| E Aute

minm max 7

@ cCh
Channel number
@ Merge Setting Button
Eye-mark shuts or opens by each click of this button.
Images of current channel are shown in “ImageViewer” when the
eye is open, and not shown if closed.
@ Intensity Display
Intensity information of displayed image is shown.
 Intensity Range (Max./Min,)
« Intensity distribution (Histogram)
 Intensity range of displayed image (Intensity range setting
button)
@ Manual Contrast Range
Contrast range can be manually adjusted by unchecking [Auto].
]

Manual Contrast Range:

Set the Min. contrast value

max 0 _— Set the Max. contrast value
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® Automatic Contrast Adjustment
By checking [Auto], contrast is automatically adjusted according to
the intensity of images.

® Pseudo-color Setting Button
Set the pseudo color of displayed image in the current channel.

£ ]

A SRR 330 [om)

(3) Image Information
Show detail information of the image displayed in “ImageViewer”.

Image Information
Time : 2014/04/17 19:45:42
iz 10.0 [um]

(4) Auto Play
Operate each slider bar in “ImageViewer”.

@ @ ©)
Auto Pla \ V
I[m[ppl] ][]
[@T Dz OwOrF
@

@ Slider bar operation
[E]: Move to first image @: Stop auto play
E]: Start auto play @: Move to last image
@ Auto play speed
Designate speed of auto play from 1 (slow) — 4 (fast).
Looping auto play

® @

Slider bar selection
Select slider to operate.
T: Time Z:Z position W: Well F: Field
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(5) Overlay Tools
Overlay information such as text or size on the displayed images in

“ImageViewer”.
Owverlay Tools
[SEaIe EIar"T-ext Box |[Ti|'r|e 5t.5m:-| [ElEEI' .-5.II|

@ @ ® @

@ Scale Bar
Add “scale bar” on images.

By dragging in “ImageViewer”, position and length can be changed.
Also, by right-click menu, color, with/ without of caption, with/
without of edge step and pitch of length changing can be changed
and delete can be performed.

@ Text Box
Add any text on images.
Edit text in “ImageViewer”. By dragging, position can be changed.
Also, by right-click menu, color and font can be changed and
delete can be performed.

@ Time Stamp
Add time stamp on images.
By dragging in “ImageViewer”, position can be changed. Also, by
right-click menu, color and font can be changed and delete can be
performed.

@ Clear All
Clear all added information from images.
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(6) View Option
Slider to change size of images displayed in “ImageViewer”, when “Z
Stack” window at “ImageViewer” is open.

View Option

ImagesSize

Items to change display mode in “ImageViewer” are shown when
“Channel window” at “ImageViewer” is open.

View @ @

@ Each Channel () Laser and Lamp
| Show Caption

®

@ Each Channel
Display all channels independently
@ Laser and Lamp
Marge confocal channels, but display transmission illumination
channel separately.
@ Show Caption
Show captions such as channel number on each image.

Items to change display mode in “ImageViewer” when “Thumbnail
window” at “Imageviewer” is open.

View Option

[_,:

O]

4

® @

l'l' “| Tile Number <] o
@

Each Well Display (Horizontal Priority)

Display image of each well in line or in horizontal priority.
Each Well Display (Vertical Priority)

Display image of each well longitudinally or in vertical priority.
Each Well Display (Lattice)

Display image of each well in lattice.

® © ©®

Tile Number

Shown when either Vertical Priority Display or Horizontal Priority
Display is selected. The number of images to wrap lines can be
specified.
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5.6.10 Progress Bar
During measurement, progress information is displayed in upper right

of viewer.
el Status : Recording
Time N Feid - Progress 3 25.0% (1/4)
mage View | 2 Stack | Channe! | Area | Thumbnail Elapsed Time  : 1.0 [s]

Remaining Time : 1.5 [s]

Message
/3
Image Information
Time 2015/07/07 15:30:51
rd 00 [pum]
Auto Play

eT 4 W F

Overlay Tools

{-==ry===) (PO, ) (um]) CHL
ZOption © Slice  MIP  Sum

Status : Recording
~Progress : 25.0% (1/4)
~Elapsed Time  : 1.0 [s]

_Remaining Time : 1.5 [s]

Message

L,

Status

Executing process is shown.

Progress

Progress of measurement is shown
Elapsed Time

Elapsed time of measurement is shown.
Remaining Time

Remaining time of measurement is shown

© ® © © 6

Message
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5.7 Status Panel

OMLINE Laser © : ON Chamber 37 / 37 °C Camera : Stabilised 0 /0 °C Idlel/1 Completed v ([:)157.7GB free
1) 2 3) 4 ®) (6) (7)

(1) Communication Status with CQ1 Main Unit
ONLINE: Connected with CQ1 Main Unit
OFFLINE: Unconnected with CQ1 Main Unit
(2) Laser Status
ON: Lasers are ready to use
LOCKED: Interlock is working
(3) Chamber Status (Only in Stage Heater mounted model)
Show chamber temperature (Current/ Setting).
Back ground become red if Current > Setting + 1°C.
Back ground become light blue if Current < Setting -1°C
Display of setting temperature become “OFF” if temperature
control is off.
(4) Camera Status
Camera Temperature (Current value/Set value) is shown
(5) Software Status
Idle: Idling
Recording: Under measurement
Pause Waiting: Status in between “Pause” and “Stop” buttons on
Status Mode Panel under CQ Mode.
Preview: Preview imaging is ongoing
Analysis: Analysis is ongoing
Connecting: Connection with CQ1 Main Unit is ongoing
(6) Progress Status
Progress status of measurement is shown by well number
(completed wells/total wells) and by the progress bar.
(7) HDD Disk Space
Show free disk space of HDD
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5.8 Viewer Layout

4 layouts are selectable by “Viewer Layout”.

% %A |0

(1) ImageViewer & Map

Change viewer layout for image capturing
(2) ImageViewer & Chart
Change viewer layout suitable for the analysis of each single cell
by using charts
(3) Chart
Change viewer layout for chart analysis.
(4) Information
Change viewer layout for viewing information of the CQ1
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5.9 Channel Setting

( Channel Setj (1) (2) | (3) (4) (5) @‘
# Method Excitation Emission Camera Z Offset[um]
1 [Confocalflucrescence v| [M405nm ~| [MBPagzje0 v| [porti DumMMys12x512 »| 00
2 [Confocalfluorescence v| [M48gnm ~| [mBps25/50 v| [PortiDuMMYSs12x512 »| 00
3 [Confocalflurescence v| [CIs6lam +| [MBP617/73 v| [PortDuMMYs12x512 »| 00
4 [ConfocalFluorescence v| [M640nm v | (MBP68s/40 v| [Portl DUMMYS12x512 »| 00 -
® || @ (8) ® | [ 19
add | Defaut | [ ok J[ conce |

(1) Method
Select imaging method

Note

<In case of Transmission Illlumination (Phase Contrast) is mounted>
If “PhaseContrast” is selected, phase contrast lens must be selected.
“BrightField” is unselectable.

<In case of Transmission Illlumination

(Bright Field/ Phase Contast) is mounted>

If “PhaseContrast” is selected, push the lever of transmission
illumination back and select phase contrast lens.
If “BrightField” is selected, pull the lever of transimission illumination
forward.

<In case of Transmission lllumination is unmounted>
“PhaseContrast” and “BrightField” are unselectable.

(2) Excitation
Select light source
(3) Emission
Select emission filter
(4) Camera
Select camera (unselectable in previous version)
(5) Z Offset [um]
Set Z offset of each channel (default: 0.0 (um))
(6) Add
Add imaging channel. Up to 10 channels can be set.
This button is invalid if 10 channels are already selected.

IM 80J01A01-01E



<5. Functions of CQ1 Software> 5-125

(7) Remove
Remove selected channels. This button is invalid if only one
channel is selected.

Note
If channel which is used in analysis setting, the other channel
is applied to the setting automatically.

(8) Default
Restore channel setting to the default.
(9) OK
Close “Channel Setting” window with applying changes. Analysis
conditions are reset if channel setting is changed.
(10) Cancel
Close “Channel Setting” window without applying changes.
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5.10 Trimming Parameter

Trimming Parameter =

(1)

@ Kk 1.9 @3 [ 100| . %

Save as trimmed image (OFF: as original image)

e (o= |

(5) (6)

(1)

(2)

3)

(4)

(5)

(6)

Trimmed image from center

Check to trim acquired images by following paremeter.
Trimmed area isn’t displayed.

In case of tiling images with stitching (refer to page 5-64), check
the box.

X

Set the crosswise trimming ratio of images

Y

Set the vertical trimming ratio of images

Save as trimmed image

If checked, trimmed images are saved. If unchecked, images
without trimming is kept are saved.

In case of tiling images with stitching (refer to page 5-64), uncheck
the box.

Note
In case that correction of “Chromatic Aberration” is available
in “Imaging” tab (refer to 5.4.3 Imaging Window) and the box

is unchecked, blank space may occure in saved images.

OK

Close “Trimming Parameter” window with applying changes.
Cancel

Close “Trimming Parameter” window without applying changes.
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5.11 User Setting

[5] User Setting

1)

(S

Folder struciure of saving data: default "Mons"

MNone

M |

oK

=

)

(1) Folder structure of saving data

Set folder structure for saving image as following.

None:
Save all images in 1 folder
By Field:

®3)

Create folders for each Field to save images by Field.

By Well:

Create folders for each well to save images by well.

By Time Point:

Create folders for each time point to save images.

(2) OK

Close “User Setting” window with applying changes.

(3) Cancel

Close “User Setting” window without applying changes.
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5.12 Activation Setting

A CAUTION

Please do not operate Activation Setting window except when
necessary such as updating CQ1 Software. CQ1 Software might be
inoperatable. For updating CQ1 Software, please contact the dealer.

Activation Setting ﬁ
MID
(1) *kkk_kkkk
(2) Software License will be expired. (3)
Please contact distributor for license renewal. Days left: 0
Activation code
(4) kkkk_kkkk_dkkk_kkkk_kkkk_k
(5) | Remove license
(6) version 1.XX.WV.Z
. (8)
(7) @ Enter application LICENSED
[ Cancel | [ Continue ==
9
(1) MID
MID is shown.

(2) Message
Message to explain status of license is shown.
(3) Days left
Days until license expiration is shown.
(4) Activation code
Activation code is shown.
(5) Remove license
Select this radio button and click “Continue >>" to remove license.
(6) Version
Version of CQ1 Software is shown.
(7) Enter Application
Select this radio button and click “Continue >>” to return to Main
window.
(8) Status
Status of license is shown.
(9) Cancel
Close “Activation Setting” window without applying changes.
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5.13 Advanced Editor
In the “Advanced Editor” window, “object detecting algorism” which was
defined at “Application” window, can be edited.

'ﬁ;'; Advanced Editor (1) (3) = v

Cell

Ch.1 M488nm WBP525/50 Qriginal = 11 % [v|lwios <|e|F 1 2[v|27 " ) .0

ImageFiiter

1 MeanImage Allv]lss
IN |Previous Output v |

Param Mask Size [um]

Binarization
2 ThresholdOtsu A
IN |Previous Output ¥ |

param Min. Tnreshold [gray level] 1500
BinarizeTransform
Labeling

3 DivideEachRegion AllVw

IN |Previous Output ¥ | [+

LabelTransform
4 SizeFilter AV

IN |Previous Cutput ¥/

Range [um?2 or pm?] {

oK | Cancel

4
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(1) Edit object detecting algorism

Object detecting algorism which was defined at “Application”

window, can be edited.

D Nuclei |Ce||Bcdv| Dot|

Ch.1 W405nm MEP447/60
ImageFilker

1 MeanImage

Param Mask Size [pum] 1.0

qd =

Binarization

> 2 Threshold

|

BinarizeTransform

beling
3 DivideEachRegicn

LabelTransform

@ Selection of Object
Select the object detecting algorism.

@ Display of Image

Click this button to show the image of reference channel used as

Param Threshold [gray level] 1500

input image for object detection in “Analysis Viewer” (refer to

following (2)).
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@ Addition of Image Processing Method

Click "+” button to show the list of image processing methods

which are usable within the processing group. The selected

method will be added at the end of the group.

Group Method Name Description
ImageFilter Meanimage Average images by mean value
Acquire Sobel image as the primary
Sobel . ;
differential value,
Laplace Q_cquire _Laplace image as the secondary
ifferential value,
. Process linear convolution by Gaussian
Gaussian
mask
Dilationimage Dilate images
Erosionimage Erode images
Medianimage Average images by median value
ThresholdTruncation \C/:;sgge value over threshold to threshold
ThresholdToZero Change value under threshold to “0”
Addimage Add images
AddSImage Add defined value to images
Sublmage Subtract images
SubSimage Subtract defined value from images
Mullmage Multiply images
MulSIimage Multiply images by defined value
Divimage Divide images
DivSImage Divide images by defined value
Binarization Binarize all images with the same
Threshold threshold
Binarize all images with a fixed threshold
ThresholdOtsu calculated by Otu’s method.
AdaptiveThreshold Binarize images with variable threshold
according to image location
ThresholdSigma Binarize images with fixed threshold
calculated from the standard deviation of
background image
AdaptiveSigmaThresh Binarize with dynamic thresholds
old calculated from the standard deviation of

background image

BinarizeTransform

DilationCircle

Dilate binarized region in a circular shape

DilationRectangle

Dilate binarized reign in a rectangular
shape

ErosionCircle

Erode binarized region in a circular shape

ErosionRectangle

Erode binarized region in a rectangular
shape

ClosingCircle

Close circularly dilated binarized region

ClosingRectangle

Close rectangular dilated binarized region

OpeningCircle

Open circularly eroded binarized region

OpeningRectangle

Open rectangular eroded binarized region

FindMaximumDistance

Obtain maximum metric value of from
background

FindMaximumimage

Obtain maxmal value in binalized region

Orlmage Obtain union of two binarized regions
Skeleton3D Extract center line of binarized region
Pruning3D Remove branches of extracted center line

Obtain cross union of two binarized
Andimage :

regions

Obtain symmetric difference set of two
Xorlmage

binarized regions
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Group

Method Name

Description

Labeling

DivideEachRegion

Attach the same label on adjacent axis

EndPointLabeling

Attach label on endpoint of center line

JuncPointLabeling

Attach label on junction point of center line

LineLabeling Attach label on center line
LabelTransform DilateRegion Dilate labeled region

ErodeRegion Erode labeled region

SubRegion Subtract labeled region

AndRegion Obtain cross union of labeled region

ExpandRegion3D

Expand labeled region within the specified
range

OrExpandRegion3D

Expand after obtaining the union of
labeled region and specified range

Expandimage3D

Expand labeled region within the specified
range gradually

OrExpandimage3D

Expand after obtaining the union of
labeled region and specified range
gradually

FillUp Fill up holes of region
ExcludeEdge Exclude edge of region
SizeFilter Filter by size of region

DiameterFilter

Filter by diameter of region

RoundnessFilter

Filter by roundness of region

MeanlIntensityFilter

Filter by mean intensity’™ of region

ROIFilter

Filter by location of region

*Note

“Meanlntensity” in this procedure contains background (about 100). It is different
from “Meanlntensity” output as measurement value.

@ Removal of Image Processing Method

Click “-“ button to remove methods. Within “Binarization” and

“Labeling” groups, at least one method has to be selected, thus

the last one method cannot be removed.

If a method specified as “Input” for succeeding method is removed,

the “Input” of its referenced method will become “Lost Reference”

and cause error. To correct such error, it is necessary to re-specify

“Input”.

Reference

Reference

™ 1N [huce

ImageFilter
1 Mesrlmage
IN |Previous Outgut ¥

wien Magk Szefum] 10

2 Laplace
N [Pravious Cutput *

own Mask Szefum] 10

raen M 1 2000 *

4 ThresholdOtsu
IN |Nudes [2] Laplace ¥

Min. Threshold [gray level] 0.0

Removed Method

2 ThresholdOtsy o | |[izd |

[N [Lost Referance v

Faram Min, Threshoid [gray level] 2000 &

® Moving Image Processing Method

Image Processing Method can be moved up and down by clicking

“W” or “A” buttons at the right side. However, moving a method

above “Input” specified method also results in “Lost Reference “.
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® Input Setting
“Custom Object Detection Methods” setting window can be
selected from drop-down menu.

Nudlei | Cyto

Ch.1 M405nm MBPR447/60
ImageFilter
1 Meanlmage

IN |Previous Output v‘

®  Previous Output: Data of the

Param Mask Size [um] 10 . .
last processing
2 Laplace ®  Nuclei[1] Meanimage: Data
N [Previous Output ¥ _ obtained by one-step previous
param | [ Previous Cutput < method.
[ Muclei [1] MeanImage
Binari; - - - -
2 Ad [ Ch. 1 Scurce
Ch. 2 S ]
I g I" ou L ® Ch.1~4 Source:Images at
Ch. 3 Scurce
Param ) each channel
[ Ch. 4 Scurce §

BinarizeTransform

In the case of the second or later Object Detect, it is possible to
use the output data by the methods of the previous object detect,
as “Input”.

oyto

Ch.2 488nm [MBP525/50
ImageFilter
1 MeanImage

IN  [Previous Qutput ¥ |

Param Mask Size [um] 5.0

2 Laplace

IN |Previous Cutput ¥

param | [ Previcus Cutput

Ch. Z Scurce

Ch. 3 Source

[ Cyto [1] Meanlmage
B e 117 Meanimage ®  Nuclei[l] Meanimage: Data
3 Ad N -
a0 (| O nuciei (21 Lagizce ]" processed by the method
param | 01 Ch- 1 Source defined for other object.

u]

O

u]

o Ch. 4 Socurce
Binari

@ Performing Image Processing Method
Click each method name to perform image processing until clicked
method and to display the result at “Analysis Viewer”.
In “CQ1 mode”, image processing is performable after test
imaging (by clicking “PreRec” of “Imaging” window). In “HDD
mode”, performable consistently.
If “Lost Reference” exist at “Input” setting, image processing is
unperformable because algorism is not proper.
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(2) Analysis Viewer
“Analysis Viewer” shows acquired image or processed image.

@ ® ) ® ® |l

m »
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@ Displaying Image

Acquired Image
Acquired image of reference channel to use as input image for

object detection. This image is displayed by contrast of black —

white.

T 1 |vlWDs°|»

. Filtered Image
Processed image after performing methods of “ImageFilter”
group. This image is displayed by contrast of black — light blue.

T1:‘:‘WDE:‘:‘Fl:‘:‘Zl:}:‘ o #o
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iii. Binarized Image
Processed image after performing methods of “Binarization” or
“Binarize Transform” group. This image is displayed by binary
image (objects are red and background is black). Finally filtered
image is overlapped.

"AE0 =0 B0 R

iv. Region Image
Processed image after performing methods of “Labeling” or
“LabelTransform” group. Detected regions are displayed by
individually colored outline. Finally filtered image and binarized
image are overlapped.

11l (Jwios (e iz i Be e
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Time

Set time point of image to display.
Well

Set well to display.

Field

Set Field to display.

Note
When above @ — @ setting is changed, display of viewer
returns to acquired image.

z

Set Z position of image to display.

Brightness Value

Show the brightness value of pointed pixel.

Number of Detected Object

Show number of detected object when region image is displayed.
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(3) Analysis Viewer Setting
Change the setting of “Analysis Viewer”

ON BON NON RO

T1:|1W35:'

F 1 :|1r

Z.'-":|1r

0 80

@ Single View Mode
Display acquired/ processed image by single view.

@ Dual View Mode
Display acquired/ processed image by dual view.
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@ Quad View Mode
Display acquired/ processed image by quad view.

@ Before/ After View Mode
Display pre-processed image above of window and

post-processed image below.
In this view, it is convenient to confirm how image processing of

the method works.

(4) OK
Determine the editing and close the window. If “Lost Reference”
exists, this button is unavailable.

(5) Cancel
Cancel the editing and close the window.
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6 Maintenance

6.1 Maintenance of Workstation

® System requirement
CQ1 system requires system (C:) disk drive whose volume is
larger than 200GB.

® Keep free space of hard disk drive
For measurement, please keep free space of system (C:) disk
drive larger than 30GB, and data (D:) disk drive larger than 1GB.

® Defragmentation of hard disk drive
Fragmentation becomes advanced by repeating write and deletes
data. Please do defragmentation of hard disk drive (both data (D:)
and system (C:)) once in a half year, at least.
Procedure: Open the defragmentation window from property of
disk. Run [Analyze disk] and check the progress of fragmentation.
Then run [Defragmentation of disk].
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<7. Trouble Shooting>

7 Trouble Shooting

7.1 Trouble Shooting during Measurement Preperation

Problem

Probable Cause / Corrective Action

The power cannot be turned ON.

It might be that the power plug is not

connected to the power outlet.

= Check the connection between
them.

It might be that CQ1 Main Unit and

Utility Box are not conneted by the

power calbe.

= Check the connection between
them.

It might be that the main power switch
on the front panel of Utility Box is not
turned ON.

= Turn the Power switch ON.

The door of CQ1 Main Unit can not
open.

It might be that the initilalization does
not end.
= Wait until the initialization ends.

It might be that the measurement is
being processed.
= Wait until the measurement ends.

= It may take time for door opening
in case that stage speed is set to
low.

The stage does not run.

It might be that the door of CQ1 Main
Unit is open.
= Close it.

It might be that sub cover of CQ1
Main Unit is open.
= Close it.

The micorplate can not be set on the
stage.

It might be that the stage attachment

for microplates is not set on the

stage.

= Set the stage attachment on the
stage.

= The microplate can not be set
depending on its shape. For detalil,
please contact the dealer*".

The slideglass(es) can not be set on
the stage.

It might be that the stage attachment

is not set on the stage.

= Set the stage attachment on the
stage.

It might be that the sample holder for

slideglass is not set on the stage

attachment.

= Set the slideglass(es) on the
sample holder for slideglass and
set sample holder on the stage
attachment.
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Problem

Probable Cause / Corrective Action

The dish(es) can not be set on the
stage.

It might be that the stage attachment
is not set on the stage.

= Set the stage attachment on the
stage.

It might be that the sample holder for
dish is not set on the stage
attachment.

= Set the dish(es) on the sample
holder for dish and set sample
holder on the stage attachment.

The cover glass chamber can not be
set on the stage.

It might be that the stage attachment
is not set on the stage.

= Set the stage attachment on the
stage.

It might be that the sample holder for
cover glass chamber is not set on the
stage attachment.

= Set the cover glass chamber on
the sample holder for cover glass
chamber and set sample holder
on the stage attachment.

The CQ1 Software does not run.

It might be that the CQ1 Software is

run before Windows startup process

ends.

= Select “CQ1 Software” on Start
Menu of Windows.

It might be that the connection
between CQ1 Main Unit and
Workstation is not built.

= Connect them by the USB Cable.

= Confirm that door is not open.

Sample vessel cannot be
recognaized.

It might be that the sample holder on
the stage is not in proper condition.
= Set sample holder on the stage

properly.

It might be that the sample holder is

not set in proper direction.

= Set sample holder on the stage as
projection portion faces left-side of
CQ1.

= Recognition of microplate may
difficult depending on its shape.
For detall, please contact the
dealer’™.
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Problem

Probable Cause / Corrective Action

The laser calibrating function does
not operate properly.

Output power of lasers does not

stabilize.

= After while, re-calibrate them.

= In case of failure in re-calibration,
please contact the dealer®".

= Confirm that CQ1 Main Unit is
turned on.

CQ1 Software freezes. / Change
between “CQ” and “HDD” modes can
not be done.

Is the sample loading port open?
= Close it.

It might be that “OFFLINE” and

“Laser: LOCKED” are displayed in

status panel (refer to 5.7 Status

Panel)

= Please do following procedure.

@ Close CQ1 Software.

@ Confirm that power switch and key
switch of Utility Box are ON.

® Confirm ready lamp on Utility Box
is turned on. If it is blinking, wait
until stop blinking (about 1
minute).

@ Start CQ1 Software.

Measurement protocol can not be
read.

It might be that different Stage

Attachment is set.

= Set Stage Attachment designated
in measurement protocol.

Chamber temperature doesn’t get to
setting temperature.

Setting temperature might be low.
= Confirm setting temperature and
set proper temperature.

Is chamber temperature set over than

room temperature + 5°C?

= Confirm room temperature and set
proper chamber temperature

CO,, O, concentrations of Gas Mixer
don’t get to setting concentration.

Remaining amount of each gas

cylinder might not be enough

= Confirm remaining amount of
each gas cylinder.

Tubes might be buckled or collapsed.
= Confirm tubes and if there are
abnormalities, please fix it.

Is outlet pressure of regulator proper?
= Setitin the range of 0.1 — 0.15
MPa

Measurement data cannot be found
by HDD mode.

Confirm that the folder designated to

“Measurement List” is proper.

= Designate the upper folder of
measurement data folder, whose
name is as <date ****>,

Sometimes temperature display isn’t
renewed.

= Temperature display is renewed
at the time point that more than 5
minute elapse from previous
display renewal.

*1 |n the case of inquiring the dealer about trouble, it may need to send system log file.
For outputting of log file, please refer to page 5-7.
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7.2 Trouble Shooting during Imaging

Problem

Probable Cause / Corrective Action

The image cannot be acquired. / The
acquired image is dark.

It might be that the exposure time is
short.
= Set it longer.

It might be that the laser intensity is
low.
= Set it higher.

It might be that the imaging camera is

not recognized.

= Restart the whole system
properly. Please refer to 3.2
Starting and Shutting Down.

It might be that the microplate is not

set in precisely.

= Set it so the “A1” well locates on
the left rear position from the front
of CQ1 Main Unit.

= Set it so that 4 corners set on
stage precisely.

It might be that the slideglass(es) are

(is) not set in proper direction.

= Set it(them) in proper direction(s).

= Set slide glass to move over to left
side of sample holder.

It might be that the door of CQ Main
Unit opens.
= Close it.

It might be that the key switch of
Utility Box is OFF.
= Turn the key switch ON.

= Confirm ONLINE and Laser: ON in
status panel (refer to 5.7 Status
Panel)

= Confirm that contrast setting is
proper. (Refer to page 5-117)

It might be that viewer status is

turned to undisplayed (=)).

= Turn it to displayed status ((&]).
(Refer to page 5-117)

Image become bright suddenly

Confirm whether the check box

“Laser Enhancement” of “Imaging”

window is checked or not.

= If checked, laser power can
increase suddenly.

= Confirm that contrast setting is
proper. (Refer to page 5-117)

The laser autofocus does not operate
properly.

It might be that there are scratches /

dusts on the bottom surface of

sample.

= Clean the surface and remove
dusts and water on it.

= Use the sample without scratches
on the bottom surface.

Sample vessel might tilt
= Remove sample vessel once and
set it again carefully.
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Problem

Probable Cause / Corrective Action

The laser autofocus does not operate
properly.

Kind of sample vessel might be

wrong.

= Confirm that sample vessel
corresponds to that of designated
in measurement protocol.

It might be that sample vessel which

is not registered is used.

= Register the sample vessel (refer
to page 5-19)

= Use registered sample vessel

Is gel used for cell culture?

= In “Sample Vessel Type” of
Sample window, check “Laser AF
Bottom Detector”. (Refer to page
5-19)

Is sample vessel whose cell culture

surface is processed especially?

= In “Sample Vessel Type” of
Sample window, check “Laser AF
Bottom Detector”. (Refer to page
5-19)

= In case of measuring other sample
in same protocol again, please
load the protocol in each time.

The Image autofocus does not
operate properly.

It might be that sample is too dark or
bright dusts exist in sample vessel.
= Uncheck “ImageAF”

Quality of map image is bad

= Zoom map image, and map image
is shown in original resolution

Despite focusing by “Search”
function, images acquired by “Rec”
are defocused.

In case that “Rec” position is far from

“Search” position, Z position that

sample exist may different.

= Perform focusing by “Search” at
“Rec” position.

Waiting occurs during the
measurement.

It might occur in case when image

acquisition and heavy duty analysis

are processed concurrently.

= |tis recommended that image
acquisition and analysis are
processed separately.

“Rec” is unavailable

It might be that imaging Area is not
set.
= Set imaging Area.

It might be that well for “Rec” isn’t
selected.
= Select well for “Rec”.

The error occurs just after “Rec’
button being clicked.

It might be that the parameter(s) set
in analysis is (are) not appropriate.
= Reset the parameters.

It might occur that memories of
workstation run out because of heavy
duty analysis.

= Reset protocol.

It might occur that memories of
workstation run out because of too
many number of Z stack.

= Reduce the number of Z stack.
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Problem

Probable Cause / Corrective Action

The laser calibrating function does
not operate properly.

Output power of lasers does not

stabilize.

= After while, re-calibrate them.

= In case of failure in re-calibration,
please contact the dealer®".

The brightness on the corners of
image being acquired is dark.

Confirm that the check box “Flat Field

Correction” of “Imaging” window is

checked.

= In case that the corners of image
are still dark despite the check box
is checked, please adjust
Trimming Parameter (refer to 5.10
Trimming Parameter) to cut the
edge of images for temporary
measure.
The whole system needs
maintenance for primal measure.
Please contact the dealer™",

Objects in image look like they shift to
XY direction by Z movement

Sample vessel might tilt
= Remove sample vessel once and
set it again carefully.

Sample vessel might be distorted.

= Acquire images of 4 corners of
sample vessel and compare their
tilt. Additionally, acquire images of
plural Fields in the well and
compare their tilt.
If direction of object shift is
different, sample vessel might be
distorted.
If direction of object shift is same,
CQ1 might have an abnormality of
stage. In this case, please contact
the dealer™”.

Sample set part of Stage Attachment

may be distorted.

= If sample set part of Stage
Attachment is distorted,
replacement is needed. In this
case, please contact the dealer*".

Sample position is different among
channels.

Confirm that the check box

“Chromatic Aberration” of “Imaging”

window is checked.

= If it is checked and sample
position is different, maintenance
is needed. Please contact the
dealer®".

It is impossible to acquire whole well

= |t is impossible to acquire outer
area of well by combination of
objective lens and sample vessel.

“Chromatic Aberration” correction
doesn’t work properly at image edge
in measurement using low
magnification lens

= In case of using low magnification
lens, there are affect of aberration
which cannot correct by CQ1
function. If there are problems in
analysis, cut the edge of image
(about 10 %) by trimming (refer to
5.10 Trimming Parameter).
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Problem

Probable Cause / Corrective Action

Z position of bottom of sample vessel
can not be found.

= Reset the range of “Search”
function wider by using “V¥” button
beside “Search” button.

= Confirm that sample vessel is set

properly.

The sample can not be found.

It might be that there are not any cells
in F.O.V.

= First, run “Preview map image
acquisition” function in “Map”
window, and, after that, reset the
Field position to region containing
cells according to the result of the
function described above.

Well(s) can not be selected by
“Imaging” / “Analysis” / “Well Table”
windows.

It might be that “Select measurement
area” mode is ineffective.

= Click button to set the mode
effective.

Measurement and analysis can not
be run simultaneously.

It might be that “CQ” mode is not
selected.

= Select “CQ” mode.

It might be that the check box of
“Execute Analysis” in “Application”
window is not checked.

= Check the check box described
above.

Lasers do not operate.

It might be that the key switch switch
is not turned ON.

= Turn it ON.

It might be that the remote interlock
connector is not connected to the
paired port.

= Connect the connector to the
paired port.

It might be that the door is open.

= Close it.

It might be that sub cover is open.

= Close it.

= Confirm ONLINE and Laser: ON in
status panel (refer to 5.7 Status
Panel)

There is(are) gap(s) in resultant
image of “Map” window.

= There is occasionally happened
that the gap appears according to
the magnification of resultant
image of “Map” window.

There are dark fields sometimes in
map imaging.

= Uncheck auto contrast. (refer to
page 5-117)
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Problem

Probable Cause / Corrective Action

It is impossible to acquire time-lapse
by set interval

It might be that time for acquiring

sequence per one time point exceeds

time-lapse interval.

= Set interval longer or reduce
number of well, field and Z slice so
that acquiring sequence per one
time point doesn’t exceed interval
time

Condensation occurs on the rid of
sample vessel when using Stage
Heater

It might be caused by dust or water

on the condensation reducer.

= Clean the condensation reducer
by referring 7.2.1 Cleaning
Procedure of the Condensation
Reducer

Condensation occurs on room

temperature sample when using

Stage Heater.

= Please warm the sample up to
30 °C and over.

*1|n the case of inquiring the dealer about trouble, it may need to send system log file.

For outputting of log file, please refer to page 5-7.

7.2.1 Cleaning Procedure of the Condensation Reducer

Sample Loader

&

/ ]

Door OPEN/CLOSE Button

Click “Sample” tab — “OPEN” Button of CQ1 Software or do long press
(3 seconds) of Door OPEN/CLOSE Button of CQ1 Main Unit to open
the door.
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Turn the key switch OFF, then turn the power switch OFF..

Power Switch

Key Switch

Loosen 2 screws and remove sub cover.
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Loosen 4 screws and remove bath cover.

© e

A CAUTION

Bath cover

® Please don’t remove screws from bath cover.

® During temperature controlling, water drops are formed on the
downside of the bath cover. Please be careful not to drop water

inside the equipment when removing bath cover.
If water drops inside the equipment, wipe it completely before

turning CQL1 on.

Water drop
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If there is water in the bath, remove it by syringe and others.

Hold the tube and the block of condensation reducer, slide them right

and pull off the tube from the bath.

Condensation
reducer

Rotate the block counterclockwise then pull off the block.
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If there is dust or water on the 2 holes on the edge of the block, wipe

them.

If there is dust or water in the slit, wipe them.
-~ |

Slit

After cleaning, insert the edge of the block into the slit of the bath and
rotate it clickwise.
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Slide the tube and the block left and insert the tube to the bath hole.

Hold the tube and the block then slide them left to insert the tube to the
hole until the end.

Set bath cover and tighten 4 screws.
In case that the screws can’t be fastened properly, adjust position of
bath cover so that the screws are fastened properly.
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Set sub cover and tighten 2 screws.
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7.3 Trouble Shooting during Analyzing

Problem

Probable Cause / Corrective Action

“Pre Analysis” function does not run
after the measurement.

“Pre Analysis” function does not run

in “CQ”mode.

= Change the oprerating mode from
“CQ” mode to “HDD” mode, and
then run “Pre Analysis”.

Nothing is shown in Thumbnail Chart
window.

= Select well to show chart in Well
Table window

Heat map display in Well Table
window disappeares.

Heat map isn’t shown if wells are
selected in Well Table window.
= Unselect wells

Cells can not be recognized.

It might be that the threshold of

binarization is too high.

= First, reconfirm the intensity range
of image by using “Image Viewer
function image acquisition”
function, and, after that, reset the
threshold properly (and, set
“Object Detectivity” higher).

It might be that the range of “Size

Filter” is not porper.

= Reset the range of “Size Filter”
properly with visualization of
“Chart” function.

It might be that viewer status for is

turned to undisplayed (=)).

= Turn it to displayed status ((£)).
(Refer to page 5-115)

It might be that Area window is

selected in ImageViewer

= Recognized result is not shown in
Area window. Select Image View
window. (refer to page 5-88)

It might be that Z position that sample
doesn’t exist is shown by viewer.
= Adjust Z position.

The defined line of boundary on cells
is not smooth.

It might be that the intensity on the

boundary fluctuates or is too dark.

= Increase the intensity of image by
making the exposure time longer
or increasing laser output power.

= To define outer envelope of the
boundary as the resultant
boundary, add “Closing Circle”
command to “Binarize Transform”
block by using “Edit” of “Analysis”
window.

= To define inner envelope of the
boundary as the resultant
boundary, add “Opening Circle”
command to “Binarize Transform’
block by using “Edit” of “Analysis”
window.

How to clear recognition showing?

= Turn viewer status to undisplayed
status (=)). (Refer to page 5-115)
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Problem

Probable Cause / Corrective Action

Well(s) can not be selected by
“Imaging” / “Analysis” / “Well Table”
windows.

It might be that “Select measurement

area” mode is ineffective.

= Click L=
effective.

button to set the mode

Chart(s) can not be displayed in
“Thumbnail Chart ” window.

It might be that the check box whose

title is the same as that of  the chart

window which should display the

chart is not checked.

= Check the check box described
above.

The measurement data can not be
read.

Is proper folder selected?

= Select “MeasurementData” folder
described in diagram at page
5-13.

“Send to” can not be selected

Isn’t “MIP” or “Sum” in “Z Option” at

ImageViewer (refer to 5-88)

selected?

= Select “Slice” in “Z Option” to
show 3D image by “Send to”

Analysis result, by stored analysis
protocol, is strange

Analysis is not performed normally if

measurement condition (channel,

exposure and so on) is changed.

= Edit analysis protocol to match
measurement condition.

Where are plural analysis results of
one measurement data by different
analysis protocols?

= Analysis result list is shown by
clicking “® . (refer to page 5-59)

“3D Viewer” of “Image J” freezes.

It might be that the size of image is
too large.
= Set the value of “Scaling“ smaller.

It might be that the display driver of

WS or PC is unproper. It might

occure when OS is upgraded.

= Please inquire the WS or PC
vender.

Analysis does not operate properly
because it recognizes wall of well(s)
as the menbrance of cell(s).

= Set the size of cell(s) to detect
properly by using “Size Filter”
command.

= Set the value of “ROI Size Raito”
of “ROI Filter” function smaller so
that ROI becomes inner area of
each well.

Analysis is run repeatedly on the
same cell(s).

It might be that adjecet images are

overlayed partially.

= Acquire images not so that
adjacent images are overlayed.

= Set the value of “ROI Size Raito”
of “ROI Filter” function smaller not
so that adjacent images are
overlayed.

Only partial range of image is output
by “Snapshot”

By “Snapshot”, range of image shown

in ImageViewer is output.

= Show whole image at
ImageViewer and click
“Snapshot”.
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Problem Probable Cause / Corrective Action
Measurement data cannot be found Confirm that the folder designated to
by HDD mode. “Measurement List” is proper.

= Designate the upper folder of
measurement data folder, whose
name is as <date ****>,

*1|n the case of inquiring the dealer about trouble, it may need to send system log file.
For outputting of log file, please refer to page 5-7.

7.4 Other Trouble Shootings

Problem

Probable Cause / Corrective Action

Image Viewer window and/or
Thumbnail Chart window disappear

= These windows can be shown by
Menu -> “View” menu.

Access to hard disk drive becomes
slower.

It might be that the free space on the

HDD is small.

= Keep the free space by deleting
unused files.
(It is recommended that Windows
command “Defrag” is run after
deleting unused files.)

While image acquisition and analysis
are performed simultaneously, sound
of moter movement become noisy.

= There are no influences to
measurement.

*1 |n the case of inquiring the dealer about trouble, it may need to send system log file.
For outputting of log file, please refer to page 5-7.
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8 Specifications

8.1 Details of MS codes
8.1.1 CQ1 Main Unit

Model | Suffix Code Option Description
Code
CQ1l Confocal Quantitative Image Cytometer
Laser -L11 Wavelength:488 nm

-L21 Wavelength:488, 561 nm

-L22 Wavelength:405, 488 nm

-L23 Wavelength:488, 640 nm

-L31 Wavelength:405, 488, 561 nm

-L32 Wavelength:405, 488, 640 nm

-L33 Wavelength:488, 561, 640 nm

-L41 Wavelength:405, 488, 561, 640 nm
Dichroic -M1 DM :405, 488, 561, 640 nm
mirror
Transmission -P Phase Contrast
[llumination -T Bright Field/ Phase Contrast

-N -
Stage Heater -H With Stage Heater
-N Without Stage Heater
Stage Attachment -Al All Wells Imaging Type
-A2 Chambered Type

Workstation | -wi1 Standard Workstation
Language, -J Japanese, with Monitor, with AC Cord
Shipping Form -N Japanese, without Monitor, with AC Cord
AC Cord -E English, without Monitor, without AC Cord
Dummy Code | -N Dummy Code
Subcode | -00 Always “-00”
Software Option /FTL Fast Time-lapse
Custom Order 1Z Custom Order
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8.1.2 Objective Lens

Model Suffix Code Option Description
Code
CQI1TBL CQ1 Obijective Lens
Holder -PO Objective Lens Holder Position
Position | -NN No Objective Lens Holder
Objective Lens -LOO2N 2x Dry (NA=0.08) PLAPON2X
-L004N 4x Dry (NA=0.16) UPLSAPO4X
-LO10N 10x Dry (NA=0.40) UPLSAPO10X2
-LO20N 20x Dry (NA=0.75) UPLSAPO20X
-LO20M 20x for thick bottom vessel
(NA=0.7) UCPLFLN20X
-LO40N 40x Dry (NA=0.95) UPLSAPQO40X2
-LO20L 20x Long Working Distance
(NA=0.45) LUCPLFLN20X
-LO40L 40x Long Working Distance
(NA=0.60) LUCPLFLN40X
-LO10P 10x Phase Contrast
(NA=0.30) UPLFLN10X2PH
-LO20P 20x Phase Contrast
(NA=0.45) LUCPLFLN20XPH
-N0000 Holder (Without Objective Lens)
Custom Order | 1z Custom Order
8.1.3 Emission Filter
Model Suffix Code Option Description
Code
CQI1FLT
| -D Dummy code
Additional specification code [A01 EM B525/50 for 488nm Excitation
EM (emission filter) IA02 EM B617/73 for 561nm Excitation
A:Position 1-9 /A03 EM B447/60 for 405nm Excitation
Selling separately 0 /A06 EM B685/40 for 640nm Excitation
/08 EM B520/35 for 488nm Excitation
/09 EM BR488/568 for 488 / 561nm
Excitation
Custom Order 1z Custom Order
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8.1.4 Options

Model Suffix Code Option Description
Code
CQI1PRT
Language | -J Japanese
-E English
Gas Mixer /MX2-D Gas Mixer
Stage Attachment /ISAT1 All Wells Imaging Type
/ISAT2 Chambered Type
Sample Holder /HDAO1 For Triple 35 mm Dishes

/HDAO2 For Single 60 mm Dish

/HDAO3 For Slide Glass (1SO 8037/1)

/HDAO4 For Cover Glass Chamber

Sealing Parts for Sample Holder /CB601 60 mm Dish Ring

/CB602 Rubber for 60 mm Dish

/CBTO01 Holding Plate for CGC

/CBT02 Rubber for CGC (IWAKI)

Rubber for CGC

/CBTO03 | (NUNC Lab-Tek 1)
Rubber for CGC

/CBTO4 | NUNC Lab-Tek Il

/CBTO5 Rubber for CGC

(MATSUNAMI)
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8.2 General Specifications

Main Unit Type Standard Model | Transmission Illumination Option
Confocal Microlens enhanced dual Nipkow disk system
Scanning
Method
Scanning speed 4000 rpm
Excitation laser Select 1 — 4 lasers from 405 nm, 488 nm, 561 nm, and 640 nm
wavelength
Phase contrast - Option:LED transmission
illumination illumination
Camera sCMOS, 2560 x 2160 pixel, 16.6 mm x 14.0 mm
Objective lens Up to 6 lenses from below list are installable
Dry:2x, 4x, 10x, 20x, 40x
Long working distance: 20x, 40x
Phase contrast: 10x, 20x
External W 600 mm x D 400 mm W 600 mm x D 400 mm
dimensions X H 298 mm X H 437 mm
Mass Without Stage Heater: 38 kg Without Stage Heater: 40 kg
With Stage Heater: 41.3 kg With Stage Heater: 43.3 kg
Noise level 46 dB max
A-weighted sound pressure level is less than 70dB
Utility Box External W 275 mm x D 432 mm x H 298 mm
dimensions
Mass 18 kg
Gas Mixer External W 170 mm x D 260 mm x H 280 mm
dimensions
Mass 5.2 kg
Workstation for External W 172 mm x D 417 mm x H 298 mm
measurement dimensions
Mass 14 kg
Measurement software Set measurement condition; Display image data and charts, Map
imaging; Quantified data analysis; Reporting; 3D Imaging; Multi-color
imaging; Multi-position imaging
Data format: 16 bit OME-TIFF file
Operating CQ1 15-35 °C
temperature range Gas Mixer 20-30 °C
Operating humidity CQ1l 20 -70 % RH No condensing
range Gas Mixer 10 — 85 % RH No condensing
Power consumption 100 — 240 VAC 50/60 Hz
Main Unit, Utility box 800 VA
Gas Mixer 40 VA
Workstation 400 VA
Note

Specifications are subject to change without notice.
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8.3 Measurement sample vessels
(1) Microplate

Following microplate types are applicable
6 well
12 well
24 well
- 48 well
96 well
384 well**
1536 well**

(2) Dish

3)

(4)

Following dish types are applicable
35 mm Dish (By using 35 mm dish sample holder, up to
3 dishes are measurable in one experiment)
60 mm Dish (By using 60 mm dish sample holder, one dish
iS measureable in one experiment)
Slide glass
By using slideglass sample holder, up to 4 slide glasses are
applicable in one experiment
Cover Glass Chamber
By using cover glass chamber holder, one cover glass chambdr is
applicable in one experiment

*11f 384 well microplate is measured by 2x objective lens, multiple wells are measured

by one FOV. Therefore in this case, measurement is inhibited. (Warning is
displayed.)

If 1536 well microplate is measured by 2x/ 4x objective lens, multiple wells are
measured by one FOV. Therefore in this case, measurement is inhibited. (Warning
is displayed.)

For details of sample vessels usable in CQ1, please refer to Technical
Information (T1 80J01A01-01E).
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8.4 Applicable Standards
@ CE Marking
@EMC Directives:
This product belongs to Class A which is designed to be used under
industrial environment. If used under household environment, risk of
radio interference could arise, and the user may have to take
appropriate measures.

This product satisfies the requisite minimal immunity level. If being
used under other environment than controlled area, this product may
suffer external influence, and the user may have to take appropriate
measures

EN/IEC 61326-1 Class A, Table 1 (Basic immunity requirements)
Electrical equipment for measurement, control and laboratory use

- EMC requirements - Part 1: General requirements

Performance Criteria

Performance Criteria”™
ESD B
IEC 61000-4-2
Radiated electromagnetic field A
IEC 61000-4-3
EFT/Burst B
IEC 61000-4-4
Surge B
IEC 61000-4-5
Conducted disturbance A
IEC 61000-4-6
Power freq. magnetic field A
IEC 61000-4-8
Voltage dips B (0.5,1cycle 0%)
IEC 61000-4-11 C (25 cycles 70%)
Short interruptions c
IEC 61000-4-11

*Performance Criteria
A: The equipment continues to operate to specification.
B: When the noise is applied, the equipment will go to be fluctuated. However, if the
noise is removed, it continues to operate to specification.
C: When the noise is applied, temporary degradation or less of function is observed
and to recover the normal condition, an operator intervention or system reset is
required.
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EN/IEC 55011 Group 1, Class A

Industrial, scientific and medical equipment.

Radio-frequency disturbance characteristics. Limits and methods of
measurement

EN/IEC 61000-3-2 Class A

Electromagnetic compatibility (EMC)

- Part 3-2: Limits - Limits for harmonic current emissions (equipment
input current <= 16 A per phase)

EN/IEC 61000-3-3

Electromagnetic compatibility (EMC)

- Part 3-3: Limits - Limitation of voltage changes, voltage fluctuations
and flicker in public low-voltage supply systems, for equipment with
rated current <16 A per phase and not subject to conditional connection
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€ CE Marking

@ Machinery Directive:

1ISO12100

Safety of machinery

-- General principles for design

-- Risk assessment and risk reduction

EN/IEC 13849-1

Safety of machinery

-- Safety-related parts of control systems
-- Part 1: General principles for design

EN/IEC 61010-1

Safety requirements for electrical equipment for measurement, control,

and laboratory use
- Part 1: General requirements

EN/IEC 60825-1
Safety of laser products

- Part 1: Equipment classification and requirements

@ Environmental Standard:
EN 50581

& Laser Safety Standard
EN/IEC 60825-1
Safety of laser products

- Part 1: Equipment classification and requirements

FDA Laser Safety Regulation

Information of Inner laser parts
@ 405 nm laser for excitation
- AEL laser safty class:

- Maximum output power:
- Wavelength:

- Pulse duration & repeating frequency:

- Angular subtense:

3B

100 mwW

405 nm
Continuous mode
0.1 rad
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@ 488 nm laser for excitation

- AEL laser safty class:
- Maximum output power:
- Wavelength:

- Pulse duration & repeating frequency:

- Angular subtense:

@® 561 nm laser for excitation

- AEL laser safty class:
- Maximum output power:
- Wavelength:

- Pulse duration & repeating frequency:

- Angular subtense:

@® 640 nm laser for excitation

- AEL laser safty class:
- Maximum output power:
- Wavelength:

- Pulse duration & repeating frequency:

- Angular subtense:

@ Laser for autofocus

- AEL laser safty class:
- Maximum output power:
- Wavelength:

- Pulse duration & repeating frequency:

- Angular subtense:

3B

60 mwW

488 nm
Continuous mode
0.1rad

3B

50 mwW

561 nm
Continuous mode
0.1rad

3B

100 mW

640 nm
Continuous mode
0.1rad

3R

2.5 mW

785 nm
Continuous mode
0.1rad
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9 Warranty Rule

The warranty period is one year from the date of purchase. Failures
that occur within the warranty period will be repaired free of charge.
The warranty only covers this product.

If any of the following conditions applies, repair will be charged even

within the warranty period:

@Failures or damage caused by inappropriate handling or use

@Failures or damage caused by handling, use, or storage that exceed

the tolerance of the design and specifications

@Failures or damage caused by repairs and modifications made by

the user

@Failures or damage caused by transportation, movement, dropping,

or the like occurring after purchase

@Failures or damage caused by a fire, natural disaster (earthquake,

storm, flood, lightning and so on), salt damage, gas damage, and
abnormal voltage.

@Failures caused by the following processing on the workstation.
mInstall patches (Windows Update, service pack, security
patch) to update operating system.
minstall the third-party software which YOKOGAWA doesn’t
specify.

@Failures caused by water leakage due to following processing.
mOver filling water into Stage Attachment (Chambered type).

Any other damage not attributable to Yokogawa is outside the scope of

this warranty.

Should you require any repair, please consult Yokogawa.
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Manufacturer

International Sales Team. Life Science Center
Measurement Business HQ

Yokogawa Electric Corporation

2-3 Hokuyodai, Kanazawa-shi,

Ishikawa 920-0177, Japan

Phone +81-76-258-7028 Fax +81-76-258-7029

E-mail: CSU_livecell_imaging@cs.jp.yokogawa.com

Web site http://www.yokogawa.com/scanner

Please contact the dealer inquiries about this product.
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