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Trademarks

Thank you for purchasing the CellVoyager CV7000.

This user’s manual describes the functions, operating procedures, and safety
and handling precautions of the CV7000. Before you start to use the CV7000,
please read this manual carefully to enable correct use of the system. For more
information on the specifications, refer to the technical specifications that are
published separately.

After reading this manual, keep it in a handy place so that you can refer to it
whenever necessary.

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

@ 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 us.

@ Follow the operating instructions to ensure that the system remains stable.

@ CellVoyager and CSU are registered trademarks of Yokogawa Electric
Corporation.

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

@The CellVoyager is using patents on High Content Screening and High
Content Analysis of Thermo Fisher Scientific Inc.

@®In this document, registered trademarks or trademarks are not indicated
by™ or ®.

Relevant Documents

@IM 80HO01CO03-01E CV7000 Analysis Software User’s Manual
@®IM 80HO1A16-01E Image Correction Software User’s Manual
@IM 80HO01A17-01E Postprocessor User's Manual
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Introduction

History

June 2012 1st edition issued.

September 2012 2nd edition issued.

Modification

Added the explanation about camera gain setting.

November 2012 3rd edition issued.

Modification

Added camera binning 2 x 2 for sSCMOS.

Added setting items for source plate name and source plate information in the
“Start Measurement” screen when dispensing measurement.

Added the setting items for postprocessor function.

February 2013 4th edition issued.

Modification

Added the explanation about plate information.

October 2013 5th edition issued.

Modification

Added the AirBlow function in the dispensing setting file.
Added Plate Bottom for tip position.

Added the SUM function for Image Processing in the 3D Fluorescence
Acquisition and Z-stack Bright-field/Phase-contrast Acquisition screens.

Added snapshot function in the measurement result sub screen.

Added search filter function in the Measurement Setting List screen.

Modified the screen for high-speed time-lapse setting.

November 2013 6th edition issued.

Modification

Added the explanation about QUAD-DM model.

Modified bright-field acquisition to match pixel position with each image
of confocal or epifluorescent imaging.

Added the explanation for 384-tip rack model.

December 2013 7th edition issued.

Modification

Added the function to record CO2 concentration and temperature logs.

Added XY offsets in the “Add Acquisition Points” screen.
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June 2014 8th edition issued.
Modification

Added the function to perform high-speed time-lapse imaging with multi
dispensing.

Added the function to expansion the Acquisition Point Screen.

Changed the operability of field selection.

Added the explanation of slide glass holder.

November 2014 9th edition issued

Modification

Added binning 3x3 and 4x4.

Added the function to perform high-speed time-lapse Imaging working
with normal Imaging.

January 2015 10th edition issued
Modification

Added procedure for registering and selecting fluorophore.

Added explanation of high precision autofocus mode.

Added explanation of performing autofocus during high-speed time-lapse
imaging.

Modified the explanation of slide glass holder.

April 2015 11th edition issued
Modification

Added “Relevant Documents”

Added explanations about partial tiling function.

Deleted explanations about Camera Setting (Camera gain).
Added cautions of sample setting

Added explanation about changes of CO, concentration control

October 2015 12th edition issued
Modification

Added explanations about time line copying function.

Modified explanations about CO, concentration setting of stage
incubator.

Added explanations about imaging forbidden area of using water
immersion objective lens.

Modified explanations about slide glass measurement using water
immersion objective lens.

Added explanations about display of number of times that dispenser
syringe moves.

Modified explanations about saving path of measurement files.
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June 2016 13th edition issued

Modification

Added explanations about digital phase contrast (DPC) acquisition
function.

Modified explanation about Stage Incubator setting.

Added Well plate registration function.

Added explanation about On-the-fly image correction function.

August 2016 14th edition issued

Modification

Modified description for WEEE directive.

Added table of MS code
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For Safe Use of This Equipment

For Safe Use of This Equipment

To ensure safe and correct use of this product, be sure to follow the
precautions below. If this product is used in a manner not specified by this
manual, the protection provided by this product may be impaired. If you do not
follow the precautions when handling the product, we do not guarantee the
safety and product.

The following safety symbols are used for this product.

/A\WARNING or Z1\ CAUTION

These symbols indicate that you need to handle the equipment with care.
These symbols are displayed in locations where you need to refer to the user’s
manual to protect your safety and the safety of equipment.

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

@ PROTECTIVE GROUND TERMINAL

This symbol indicates a protective ground terminal. Be sure to provide a ground
connection before turning on the equipment to prevent an electric shock.

“~ ALTERNATING CURRENT

This symbol indicates an alternating current.

|  POWER ON
This symbol indicates POWER ON.

O POWER OFF

This symbol indicates POWER OFF.

/\\| WARNING

On the equipment, this symbol is displayed in the locations where you must
refer to the manual to protect yourself and the equipment from serious
accidents. In the manual, this symbol is placed near text that describes the
precautions to help avoid hazardous situations that could result in a bodily
injury or death of the user, such as an electric shock, or that could result in
damage to the equipment and devices.

IM 80H01CO01-01E



Vi

For Safe Use of This Equipment

/1\| CAUTION

On the equipment, this symbol is displayed in the locations where you must
refer to the manual to protect yourself and the equipment from accidents. In the
manual, this symbol is placed near text that describes the precautions to help
avoid hazardous situations that could result in a minor bodily injury of the user,
or that could result in damage to the equipment.

/\| 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.

@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.”

@ Inhalation of 5%C0O, gas may be harmful to the human body. Be sure to
provide ventilation, lead exhaust gas from the incubator to outside of the
room, or take other appropriate measures.

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

@® Do not bring electrically charged objects near the signal terminals.
Equipment failure may result.

@®Do not pour volatile chemicals onto the display or keep it in contact with
rubber or plastic products for an extended period of time.

@ Do not give shock to this equipment.

@ Do not block the vent openings.

@Should you notice smoke coming out of the main unit, foul smell, abnormal
noise or any other abnormality, immediately turn off the power switch and cut
off the power supply. Contact the Yokogawa dealer from which you have
purchased the equipment or Yokogawa's service department to notify the
abnormality.

@® To stop the equipment immediately in case of emergency, press the
EMERGENCY STOP button. To release the button, turn it clockwise.
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& CAUTION

@Use of controls or adjustments or performance of procedures other than
those specified herein may result in hazardous exposure.

@® Use the I/O terminals of the equipment within the range 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 (dew condensation), or
corrosive or combustible gases.

@®Never touch any of the internal parts of this product. The optical system
housed in the product may become dirty, damaged or out of calibration, etc.,
leading to equipment failure.

@|If the equipment malfunctions, contact us without attempting to access the
inside or take any other action to resolve the problem yourself.

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.
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Warning and Caution Labels

The safety warning and caution labels attached on this product are listed
below.

Warning Label (1) Warning Label (2)

ENTANGLEMENT CRUSH
HAZARD HAZARD

Do not touch  during
operstion

Do not touch during
opetation

Warning Label (3) Warning Label (4)

HAZARDOUR
VOLTAGE

Do not touch during
operation

Caution Label (1)

CAUTION— CLASS 3R INVISIBLE LASER RADIATION
WHEN OPEN. AVOID DIRECT EYE EXPOSURE

Caution Label (2)

CAUTION— CLASS 3B LASER RADIATION WHEN
OPEN. AVOID EXPOSURE TO THE BEAM

Caution Label (3)
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Warning Label (1)

This label warns you to be careful because there is a risk that your hand or
clothes may get caught. This label warns you not to approach the spot during
operation.

Warning Label (2)
This label indicates a risk that your hand may get caught. This label warns you
not to insert your hand.

Warning Label (3)
This label indicates a risk of an electric shock and warns you not to touch the
conductor.

Warning Label (4)
This label indicates a risk of laser radiation. Do not stare into beam.

Caution Label (1)

This label warns that safety management is required to use the laser. This
label indicates a risk of your eyes or skin being exposed to a class 3R laser
beam if you open this part.

Caution Label (2)

This label warns that safety management is required to use the laser. This
label indicates a risk of your eyes or skin being exposed to a class 3B laser
beam if you open this part.

Caution Label (3)
This label indicates that it is necessary to refer to this manual.
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Locations of Warning Labels

Warning labels are placed in locations where safety management is required
to use this product. The following shows the placed warning labels and their
placement positions. If the equipment malfunctions, contact us without
attempting to access the inside or take any other action to resolve the
problem yourself.

Front Panel

Right Side Panel

- Warning Label (2)

WG . Warning Label (1)

| T Warning Label (2)
C— | "N [
AN Warning Label (1)

™\

Warning Label (2)

Warning Label (1)

R Warning Label (4)
" Caution Label (2)
I'- —-—

Caution Label (1)
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Left Side Panel

SOHDGAAMR <

e e s | Warning Label (4)

I —— Caution Label (2)
i\

Caution Label (1)

Rear Panel

VOGRS <>

@t |
=
=

Ko

-J.—I Warning Label (3)

Caution Label (3)
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Top Panel

Caution Label (1)

Caution Label (2)

Warning Label (4)

i
CJ

L

L

L]

Caution Label (1)

Warning Label (4)

Caution Label (2)
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Laser Product Handling Precautions

Laser products are classified based on 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.

Safety Standards

Indemnity

A class 1 laser is safe under all conditions of normal use. This means the
maximum permissible exposure cannot 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
IEC60825-1 : 2007

@ Yokogawa shall provide no warranty regarding this product, unless otherwise
specified separately in “Warranty Terms.”

@ 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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Laser Specification

Barcode Reader
This product emits the laser below if it has barcode option.

Wavelength: 660 nm

Output: 0.09 mW

Pulse width: 200 ps

Beam divergence: parallel beam

This laser beam is not for barcode reading.

This laser beam is only for aiming beam and is only used at installation time.

(1) 2-barcode reader option

Laser from barcode reader
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(2) 1-barcode reader option

Laser from barcode reader
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Microscope

This product has lasers below in it.

(1) 405 nm laser
Wavelength: 405 =5 nm
Output: 100 mW
Beam divergence: 0.4 mrad
Laser type: Continuous

(2) 488 nm laser
Wavelength: 488 =2 nm
Output: 200 mW
Beam divergence: 1.2 mrad
Laser type: Continuous

(3) 532 nm laser
Wavelength: 532 =2 nm
Output: 200 mW
Beam divergence: 1.3 mrad
Laser type: Continuous

(4) 561 nm laser
Wavelength: 561 =2 nm
Output: 200 mW
Beam divergence: 1.3 mrad
Laser type: Continuous

(5) 640 nm laser
Wavelength: 640 +4/-5 nm
Output: 100 mW
Beam divergence: 1 mrad
Laser type: Continuous

(6) 785 nm laser
Wavelength: 785 +15/-10 nm
Output: 2.5mwW

Beam divergence: parallel beam

Laser type: Continuous
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Applicable Standards

CE Marking

@EMC Directives:

EN 61326-1 Class A, Table 1 (Basic immunity requirements)

Electrical equipment for measurement, control and laboratory use - EMC
requirements -

Part 1: General requirements

@ Machinery Directive:

1ISO12100

Safety of machinery

- General principles for design - Risk assessment and risk reduction

EN 13849-1

Safety of machinery

- Safety-related parts of control systems - Part 1. General principles for
design

EN 61010-1
Safety requirements for electrical equipment for measurement, control, and
laboratory use, Part 1: General requirements

EN 60825-1
Safety of laser products, Part 1: Equipment classification and requirements
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High-throughput Cytological Discovery System
Model: CV7000

Manufactured by

Yokogawa Electric Corporation
2-9-32 Nakacho,
Musashino-shi,

Tokyo, 180-8750
Japan

Means of Conformity

The Product is in conformity with EC law as approximated by the Machinery Directive 2006/42/EC,
based on Technical Documentation File No.2193 Issue 1, Revision 0, November 2013

Standards used as guidance
Machinery Directive

EN ISO 12100: 2010
EN ISO 13849-1: 2008
EN 60825-1: 2007
EN 61010-1: 2010
Refer to complete listing in Technical File

| i The Machinery Directive Technical File compiled from manufacturers documentation

and held in the EU, on behalf of the manufacturer by

TRaC Global Ltd
100 Frobisher Business Park,
Leigh Sinton Road, Malvern,
Worcestershire, WR14 1BX
United Kingdom

Signature of Responsible Person: Mr. Takayuki Kei

Technical General Manager

TG-LLAM \(Q_A, Life Science Headquarters R&D Department

Yokogawa Electric Corporation

Date: 21* November 2013

Document No. TRA-015425-00 DofC Issue 1

EC DECLARATION OF CONFORMITY II

YOKOGAWA For C€
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Doc. No.: EEM302-C03

EC DECLARATION OF CONFORMITY

We Yokogawa Electric Corporation
2-9-32 Nakacho, Musashino-shi, Tokyo, 180-8750 Japan

declare under our sole responsibility that the product

CV7000 High-throughput Cytological Discovery System
(See Appendix for the detailed type designalion)

to which this declaration relates is in conformity with the following standards or other
normative documants:

EN 61326-1: 2013 Class A, Table 1 (Basic immunity requirements)

Elecirical equipment for measurement, confrol and laboratery use — EMC requirements-
Part 1: General requirements

following the provisions of EMC directive 2004/108/EC.

Subject products are manufactured and tested according to appropriate quality control
procedures.

Tokyo, 31 July, 2015

Signature:

Takayuki Kel

R&D Section Manager

Life Science Headquarters
Yokogawa Electric Corporation

Yokogawa Electric Corporation
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How to Use This Manual

This user manual consists of Chapters 1 to 14, the details of which are
explained below.

Chapter | Title and content

1 Overview of the Equipment
A functional overview of this equipment is explained.

2 Before Use
Installation and wiring methods are explained.

3 Starting and Shutting Down the Equipment
The name of each part and starting/shutdown of the equipment are
explained.

4 Entering Well Plate Information Files
Entry of well plate information is explained.

5 Using the Measurement Software
Functions and operations of the measurement software are explained.

6 Explanation of Measurement Software Screens
Screens of the measurement software are explained.

7 Setting Examples of Measurement Setting Files
Examples of measurement using this equipment are explained.

8 Measurement
Measurement operations are explained.

9 Checking Measured Images
Checking of captured images is explained.

10 Saving Measured Files
Where to save captured images is explained.

11 Troubleshooting
Troubleshooting methods for this equipment are explained.

12 Maintenance and Inspection
Maintenance and inspection of this equipment are explained.

13 Warranty
The terms of warranty applicable to this equipment are explained.

14 General Specification
The general specification about CV7000 is explained.
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1. Overview of the Equipment

1.1.About the CV7000

In basic research fields of medicine, biology, pharmacology, agriculture, etc., as
well as applied research fields such as drug discovery, advancement of
bio-research is making “live cell imaging” a general approach to observing live
cells for a long period.

This equipment is a high-throughput cytological discovery system designed to
let the users study various reactions of live cells both quickly and in detail to
increase the efficiencies of drug development, compound evaluation, cell
function study, etc.

Features of the

CV7000

1.

The industry’s most advanced live cell observation function
The CV7000 is equipped with a confocal scanner unit CSU that uses the
multi-scan system to minimize cell damage due to laser irradiation.

. The industry’s fastest screening

High-speed precision positioning, high-speed auto-focus and high-speed
image acquisition technologies are combined to achieve high throughput.
High-speed image acquisition is attained at less than 60 sec. for a 96
wellplate.

. One of the industry’s best optical technologies

The CV7000 adopts the high-resolution real confocal system using Nipkow
disks with micro-lens array. The user can also freely change the observation
mode among confocal, epifluorescence and phase contrast.

Fourfold wide-field images can be acquired by using the confocal scanner
unit designed for wide-field imaging. (Compared to the CV6000)
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1. Overview of the Equipment

1.2.0Operating Principle of the Nipkow Disk System with

Micro-lens Array

Two disks, including the “pinhole array disk” having many pinholes arranged in
a helical pattern, and the “micro-lens array disk” that condenses excited laser
to individual pinholes, are operated 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.
This results in an optimal live cell observation system where phototoxicity and
fluorescence photobleaching are suppressed notably compared to any
conventional system.

Light source

luu Detector

= 2
s

L
il

‘W Beam splitter

Micro-lens array disk

Pinhole disk
\

I\
1

1

1
Object lens %_J_B-‘ﬁ

Sample
Focal plane

Operating Principle of the Nipkow Disk System with Micro-lens Array
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2. Before Use This Equipment
2.1.Installing This Equipment

Installation Conditions

The following utilities are required.

Main unit

Power supply:230VAC 50Hz 2kVA max

Grounding resistance: 100 ohm or less

CO,: Purity 99.95% or higher 0.2L/min or more 0.3MPa

Air : Cleanliness grade, Humidity and moisture content grade 6(dew point
underpressure 10°C or below), Solid grain grade 2, oil grade 2, foul smell
removed by active carbon filters, 5L/min or more 0.6MPa

Workstation
Power supply: 100V-240VAC+10% 50/60Hz 1.5kVA max

Installation Location

Install this equipment in a location meeting the conditions specified below.

@Location where enough space is available
Installation of this equipment requires a space of at least 2900 W x 3000 D x

2550 H (mm).

@ Location subject to minimal mechanical vibration
Install this equipment by selecting a location subject to minimal mechanical
vibration.

@Level location
When installing this equipment, make sure the equipment does not tilt to the
left or right, but remains level.

@ Location where the floor has sufficient strength
This equipment weighs 650 kg. Install it in a location where the floor is strong
enough to withstand this load.

@Location subject to minimal lamp soot, steam, dust, corrosive gases, etc.

@ Install this equipment in a location where height above sea level is less than
1000m.

Note
Moving the equipment from a hot, humid location to a high-altitude location or otherwise

subjecting the equipment to a sudden temperature shift may cause bedewing.
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Installation Environment
Ambient operating temperature range: 15 to 30°C
Ambient operating humidity range : 10 to 70%RH non-condensing

Main Unit installation

\x‘ Nghter a nul with @ wrench,

0120 T=12 STEEL PLATE

0170 T=10.5 RUEEER PLATE

0120 T-5 STEEL PLATE

0120 T=16.5 RUBBER PLATE

"\._D0750 T-5 STEEL PLATE
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2.2.Connecting the System

Wiring the Peripherals

Connect the cables after confirming that the power switch on the equipment is

turned off.
[ Ll N
Customer i CVv7000 Water ]
500 botle  _ 400 _ 500
| 0.6MPa Air Service | \ Service
—§ | Outer diameter ®8mm tube clearance ‘S@: @ i clearance
— : .
N L O
| 0.3MPa CO, Gas 8 | g/ss
:@ | _Outer diameter @6mm tube \) 3 ° 38
Y T -——- S o
| Single phase i _Rear ” ®
- three-wire system 0 e I
I AC230V, 2kVA J — W Adjuster
7 (@]
IS L ) Recycle bin :_%: 9 L‘j’ ;
[ @@ZQ@HI for tip 1 375 1 - 150 I
| PP - 75‘ 1 ! |
e ™M O I Q purt : 0 |
S g | a1 9!
o238 ; ; N
5509 Do not place objects in O |:| ! |
@ S front of the ventilation -7} [ = -
SO= HD Recy
o © [ CV7000 L1 o
co N
sSEll N [ J [ -
0o 8 Workstation, iﬁ?ﬁ 146
. |
| . .
| Single phase % Front qé
three-wire system 2 o - 8
I L AC230V, 12A 3 ol
g s| | 5%
| Single phase £ g
- three-wire system S >
| AC230V, 2A S 5
[
| Single phase S @ /
three-wire system/ )
l I _ AC230V, 2A I )
| \ 700 | Top view Unit: mm
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2-4 2. Before Use This Equipment

Connecter boards are located lower-left side of rear panel. Identification of
connectors is shown as below.

[

1
il o i
b= a1 T i
cogae aud)y = |
¥ tr T i
=T == I
I
Camera lirk cable connector
Barcode coble connector
LAN cable connector
Waler tube
L0 tube cornector Power supply terminal board
AF tubs conmector is located behind of this panel
- Cm—_)
]
E}
[ [ 15 5 - —

{283}

A WARNING

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

@ Connect the gas cylinder(C0,100%) firmly so that CO, will not leak. Install
an alarm system as a precautionary measure.
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Connection Procedure

Connecting the input power supply to the main unit

1) Remove the rear bottom cover of the equipment.

2) Remove the rear right cover of the equipment.

3) Remove the cover on the input terminals.

4) Connect a power cable (AWG16 or larger that can accommodate 230 VAC,
10 Ais recommended) to the input terminals L, N and @ . Guide the power
cable on the floor and through the power cable wiring aperture in the breaker
assembly to connect to the input terminals. As for termination, attach at the
end of each lead a crimp terminal or other appropriate terminal matching the
terminal screw (M5) and securely connect it to the input terminal.

5) Guide cable clamps through the service apertures and clamp the power
cable.

6) After the power cable has been connected, install the cover on the input
terminals.

7) Install the rear right cover of the equipment.

8) Install the rear bottom cover of the equipment.

& CAUTION

@ The power cable is not supplied. The customer must prepare an appropriate
cable in accordance with National Wiring Regulations.

@Be sure to clamp the cable. If cable clamps are not used, the input terminals
may receive a load and become loose, resulting in heating of the connection
points, electric shock or other dangerous situation.

@ The above procedure must be carried out by a qualified electrician.

9) Turn off the switch of the power distribution panel.

10) Connect the power cable to L, N and@ on the power distribution panel.
As for termination, attach at the end of each lead a crimp terminal or other
appropriate terminal matching the terminal screw on the power distribution
panel and securely connect it to the terminal on the panel.

A CAUTION

@If the polarities on the power distribution panel are not clear, always ask a
qualified electrician or licensed electrician to check.

@®Be sure to use the switch of the power distribution panel. If the power
distribution panel has no switch, add a switch.

@If the terminal screws are not tightened firmly, the cables may come off or
connection points may be heated and create a dangerous situation.

@Be sure to use cables and crimp terminals of matching sizes.

A WARNING
@THIS EQUIPMENT MUST BE EARTH.
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Rated power supply voltage: 230VAC

Allowable power-supply voltage fluctuation range: 207 to 253VAC

Rated power frequency : 50Hz
Maximum power consumption : 2kVA

@)

o]

o

o]

%o

Jo

© T

o O

| = -

o [ =

L ]
) uj
N

i ~

= Cable clamp

(1ed)

Aperture for wiring the power cable

@ @ @
@

Cables thicker than AWG16

M5 screw

Input terminals
(Rear view)

Parenthetic numbers represent reference dimensions.

Cable Installation
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2. Before Use This Equipment

Rear cover

~N.

S
<))
>
[®]
o
S
]
)
o

Removal of covers
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2. Before Use This Equipment

Before connecting the power, read the following warnings. A failure to observe
these warnings may result in electric shock or equipment damage.

AWARNING

@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 supplied
power.

@Protective grounding
To prevent electric shock, be sure to provide protective grounding before
turning on the power to this equipment.

@Defects in protective functions
Do not cut the protective grounding wires 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. 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.

@®Removing the case
Only Yokogawa'’s service personnel can remove the case. This equipment
houses high-voltage parts and wires as well as a Class 3B laser, so it is
dangerous to remove the case without due caution.

@External connections
Connect each external device after confirming proper protective grounding.

Power Connection to the Workstation and Display

With both, connect the power cable after confirming that the power switch is
turned off. Connect the plug on the other end of the power cable to a power
outlet meeting the conditions specified below. For the power outlet, use a 3-pin
power socket with protective grounding terminal.

Workstation

Rated voltage : 230 VAC

Rated current : 12 A

Power-supply voltage fluctuation range : 207 to 253 VAC
Rated power frequency : 50/60 Hz

Display

Rated voltage : 230 VAC

Rated current : 2 A

Power-supply voltage fluctuation range : 207 to 253 VAC
Rated power frequency : 50 Hz
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Before connecting the power, read the following warnings. A failure to observe
these cautions may result in electric shock or equipment damage.

A CAUTION

@Connect the power cable after confirming that the supply voltage matches
the rated power-supply voltage of this equipment.

@Connect the power cable after confirming that the power switch on this
equipment is turned off.

@To prevent electric shock and fire, be sure to use the power cable supplied by
Yokogawa.

@Be sure to provide protective grounding to prevent electric shock. Connect
the power cable of this equipment to a 3-pin power outlet with protective
grounding terminal. To connect the power cable to a 2-pin power outlet, use
a 3-pin to 2-pin conversion adapter (usable only in Japan) and firmly connect
the grounding wire of the conversion adapter to the protective grounding
terminal of the power outlet.

@®Do not use any extension cable without protective grounding wire. Use of
such cable will disable the protective operations.
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3. Starting and Shutting Down the Equipment
3.1.Name and Function of Each Part

Front View

OGS, <>

1) POWER ON button
Use this button to start the system.
2) POWER OFF button
Use this button to shut down the system.
3) EMERGENCY STOP button
Use this button to stop the CV7000 immediately in case of emergency.
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3-2 3. Starting and Shutting Down the Equipment

Right Side Panel

No barcode reader model

@ 4
WORADGEME, <>
&8 2 &
—/— |, [\ |
[ /
5 6 7

4) EMERGENCY STOP button
Use this button to stop the CV7000 immediately in case of emergency.
5) Assay plate loader
Use this to load the assay plate.
6) Source plate loader
Use this to load the source plate.
7) Tip rack loader
Use this to load a tip rack.
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3. Starting and Shutting Down the Equipment 3-3

2-barcode reader model

8) Barcode reader for assay plate

Use this to read barcode for the assay plate.
9) Barcode reader for source plate

Use this to read barcode for the source plate.

/\ WARNING

@Class 1 laser is output from barcode reader. Do not stare into the beam.
@® Do not disassemble barcode reader product. Laser emission from this
product is not automatically stopped when it is disassembled.
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3. Starting and Shutting Down the Equipment

1-barcode reader model

10) Barcode reader for assay plate and source plate
Use this to read barcodes for assay plate and source plate.

11) Reserve space
Use this to put on assay plate and source plate when reading the bar-

codes.

/\| WARNING

@Class 1 laser is output from barcode reader. Do not stare into the beam.
@® Do not disassemble barcode reader product. Laser emission from this
product is not automatically stopped when it is disassembled.
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3. Starting and Shutting Down the Equipment

3-5

Rear View

OGNS >

12) MAIN POWER breaker
For the main power.
13) Air connector and water connector
Air and water are supplied through these connectors.
14) LAN port
Connect to the system and workstation.
15) Camera port

Connect the camera between the system and workstation.
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3.2.Flowchart from Equipment Startup to Measurement

A flowchart from equipment startup to measurement is shown below.

3.3.
Starting the equipment

| 34

Setting the stage
incubator

<
Rl

Y

52.t05.14,
7.1.t07.11.
Creating a measurement
setting fie

8.1.
Setting well plates

!

l

4.1,
Creating a well plate

l—“ information file

4.1.
Creating a well plate
information file

Y

5.12.t0 5.13.
Creating a dispensing
> setting file
v A4
8.3. 8.4.
Measuring without Measuring with
dispensing dispensing
8.2
Removing the well
plates
\ J
9.1.t09.2.
Checking measured
images
v
3.5.
Shutting down the
equipment
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3.3.Starting the Equipment

1) Turn on the MAIN POWER breaker on the rear side of the equipment.

VOUDGAMR >

e oo >
. -

2) Press the POWER ON button on the front side of the equipment. The
POWER ON lamp becomes lit.

3) Start the measurement PC.

4) Click the icon below on the desktop of the measurement PC to start the
application software.

5) The portal application software starts. Wait a while until the start is
completed.

Reader

Status: | "Ready” appears when the start

Initializing Reader Device

Pragession o is completed.
[
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3-8 3. Starting and Shutting Down the Equipment

MEMO @In case that following window appears and it says “The
CSU is stopped”, click “OK” (after clicking application

software closes automatically).

[ c—

CellVoyager Measurement Q

The following error occurred:

Reader device initialization errof: The CSU is stopped.

CellVoyager Measurement System will not work correctly.
Please exit this software and check device status.

o | o)

After application software closes, please re-start CV7000
(press POWER OFF button to shut down, and press
POWER ON button to turn on).

If the €3 mark appears in the System Log field, stop measurement and
contact us.

Refer to 3.6 for the screen of the application software.
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3.4.Setting the Stage Incubator

The stage incubator is set. (Stage incubator model only)

[E @ CO, density control is different in CV7000 which is sold
before March 2015 (conventional model) and after
April 2015 (CV7000S)
- Conventional model (CV7000)
Set CO, density and gas flow rate at outlet of gas
mixer
- CV7000S
Set CO, density at stage incubator. Gas flow rate is
fixed to optimal value (not settable)

CV7000 Stage incubator

Mixture gas—

Gas mixer

@Hardware of CV7000 must be altered to change the
CO, density control from conventional model to
CV7000S (paid service)

Please contact dealer for detalil
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Preparations

1) Confirm the connection of the CO, cables.
2) Install a CO, detector to avoid carbon-dioxide toxicity.

3) Prepare the water supply bottle and the drainage bottle. Put pure water
into the water supply bottle. (Pour off the water in the bottles regularly.)

A WARNING

@ In the case of replacing water in the bottles, make sure that the MAIN
POWER breaker surely turns OFF to shut down CV7000. (Refer to 3.5)
Be careful not to turn the breaker ON by oversight while at work.

Starting Stage Incubator

1) Click “More” at the bottom of the Status area on the Reader screen.

Reader
Status:
Ready
Progression of Time-Lapse:

Expected Time: —_—
Elapsed Time: —_—
Remaining Time: —

Progression of Current Time Paint:

Expected Time: —_—
Elapsed Time: —
Remaining Time: —_—
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2) The “Device Console” tab opens in the top left of the “Reader Control”
screen. (Refer to 6.4)

Input temperature, CO, density and gas flow rate (Only CV7000).

CV?OOO re | Tip Dispenser | Water | Coz ‘

Control
I Get ‘ Unload Well P|a|es‘ Initialize | Shut Duwn‘
Control Panel: Alarm: Incubator
Power On Emergency Stoj
g LSRR Objective Lens
Hardware Status: e il | Water Immersion @ Dry
Access Gate Open 1T R
Tip Feeder Door Open TErEEE Temperature: 37 2|°¢C
5 Ventilation
J Drive Unit Ready Ao S CO2 Density: 5 : %
Operation Possible PPY
Ready to Exchange Well Plate  Environment: CO2 Flow Rate: 200 2 [ml/min
Incubator |11 confirmed that CO2 detector is working
CV?OOOS re | Tip Dispenser | Water | Co2 |
Control
I Get | [Unlaad Well P\ates| I Initialize ‘ [Shut Down|
Control Panel: Alarm: Incubator
Power On Emergency Sto,
g ey Trpersiare
Hardware Status: bz o | Water Inmersion @ Dry
Access Gate Open Ty T EE
Tip Feeder Door Open TaEmE Temperature: 37 2|C
Ventilation
J Drive Unit Ready A St €02 Density: 5 2le
Operation Possible PRYY
Ready to Exchange Well Plate  Environment:
Incubator [Z] 1 confirmed that CO2 detector is working

MEMO @ Settable range of CO, density and gas flow rate is as
following.

- CV7000
Settable range of CO, density: 0.0~9.9%
Settable range of gas flow rate: 0~500ml/min
- CV7000S
Settable range of CO, denisty: 4.5~5.5%
Settable range of gas flow rate: Unsettable
(fixed to optimal value)

3) Confirm that the CO, detector is operating. And then, check the ‘I

confirmed that CO2 detector is working” checkbox.

Cantrol

Control
[Unload Well Plates‘ [ Initialize | I.Shut Down‘ IUnIaad Well P\ates| I Initialize ‘ IShut Dcwn|
Incubator Incubator
Objective Lens Objective Lens

o | i | Water Immersion @ Dry S ‘ i’ ‘ Water Immersion @ Dry

Temperaturs: 37 2|« Temperaturs: 37 5C

CO2 Density: 55 (% CO2 Density: 55 %
CO2 Flow Rate: 200 2| ml/min

I I confirmed that CO2 detector is working I I I confirmed that CO2 detector is working I

CV7000 CV7000S
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4) In case that following diagram is shown. Click “OK” and Stage Incubator
preparation starts. (It takes about 10 minutes.)

_ CellVoyager Measurement System

It takes long time for preparing the stage incubator. Do you want to start it?

X5

5) Indicator of “Incubator” becomes green after water supplying to Stage
Incubator finishes and temperature/ CO, density become stable. (It takes
about 40 minutes.)

Status

Control Pamel:

J Power On

Hardware Status:

Access Gate Open

Tip Feeder Door Open

2 Drive Unit Ready

Cperation Possible

J Ready to Exchange Well Plate i F
J Incubatar

Get ‘

Alarm:
Emergency Stop
Access Gate
Tip Feeder Door
Temperature
Ventilation

Air Supply

6) Present temperature and CO, density can be confirmed by selecting
“Temperature” tab and “CO2” tab.

| Reader [ Laser | Temperature | Tip Dispenser | Water | coz |

Status

Target: 37

Heater Temperature:
Objective 1
Objective 2
Objective 3
Objective 4

Objective 5

Objective 6

“C

36.4 |

36.4

A a8 a8 A &8 A

36.4 | °

J

J

J

J

Control
Targer| 37 || set |
Turn on/off Heater: Set ‘
Top of Assay Plats 36.4|C @
- Objective
Middle of Assay Plate 36.4 |
J g Top of Assay Plate
Bottom of Assay Plate 364 |C@ Middle of Assay Plate
Source Plate Shuttle 36.4(C @ Bottom of Assay Plate

[T Source Plate Shuttle

Select All | [ Deselect All |

Reader | Laser | Temperature | Tip Dispenser | water] 02 |

Status

Stage Incubator

J  Supply

Control

Stage Incubator

supply | on || o |
Density 5ol Set |

I confirmed that CO2 detectar is working
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Finishing Stage Incubator

1) Click “More” at the bottom of the Status area on the Reader screen.

Reader

Status:
Ready

Progression of Time-Lapse:

Expected Time:
Elapsed Time:
Remaining Time:

Progression of Current Time Point:

Expected Time:
Elapsed Time:
Remaining Time:

2) The “Device Console” tab opens in the top left of the “Reader Control”
screen. (Refer to 6.4)
Click “OFF”.

CV?OOO E | Tip Dispenser I Water | CO2
o ]

Control

Unload Well P\aies|

Initialize | [Shut Duwn|

Control Panel: Alarm:
ontrol Pane larm: Incubator

J PowerOn Emergency Stop

Hardware Status: HEEs (e &0 |

Access Gate Open Tip Feeder Door

Objective Lens

) Water Immersion @ Dry

Tip Feeder Doar Open TemEaE Temperature: 37 2%
Ventilation

' Drive Unit Ready L A\,

Air Supply CO2 Density: 52 |%

Operation Possible

J Ready to Exchange Well Plate  Environment: e 200 & | mi/min
Incubatar I canfirmed that CO2 detector is working
CV?OOOS a8 I Tip Dispenser I ‘Water | coz |
Control
E Get I [Unload Well P\ales| I Initialize | [Shut Down|
Control Panek: Alarm: Incubatar
~ Power Cn Emergency Stop

[Objective Lens
T e SR Access Gate “ [ﬁl | Water Immersion @ Dry

Access Gate Open TrlEsie T
Tip Feeder Doar Open TeEE e Temperature: 37 5 °C
Ventilation
) Drive Unit Ready . P
e EmT CO2 Density: 5L %

Operation Possible
) Ready to Exchange Well Plate  Environment:
Incubator I confirmed that CO2 detector is working

IM 80H01CO01-01E



3-14 3. Starting and Shutting Down the Equipment

Confirming Log File for Stage Incubator

Each log file of temperature and CO2 concentration for stage incubator can
be output.

1) To open log files for temperature and CO2 concentration, Select the “File”
menu of the “Reader Control” screen and then click “Open Log List.”

< seacer ortrl - Cavoyaces A

File | Edit View Measurement Help

Open Well Plate Information List
Open Measurement Setting List
Open Dispense Setting List ser | Tip

Open Measurement Data List

Open Lag List

Close

Emerg:

Access

Hardware Status: Tip Fee
Access Gate Open Tempe

Tip Feeder Door Open Internz

Drive Unit Ready Air Sug

Mineratinn Pacsihle.

(2) The “Log List” screen is shown.
Select the “Temperature” tab or the “CO2” tab.

oo [V YT S .@ﬂu‘
Temperature | [% CO2

8Ks
8KB
1024 K8
7k8

(3) Select the items you desire and click “Copy Log” to select destination to

[E) Temperature | co2
Date FileSize
[El2013/12/09 aKe
[Bl2013/12/03 8KE
[El2013/12/01 1024 K8
[Bl2013/11/26 7B

Copy Log
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3.5.Shutting Down the Equipment

1) Close the screen of the application software.

2) Turn off the power of the measurement PC.

3) Press the POWER OFF button.
The POWER ON lamp turns off.

4) Turn off the MAIN POWER breaker on the rear side of the equipment.
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3.6.Explanation of the Main Screen

The main screen of the portal application software is divided into the Reader
area, Files area and log information display area.

1) Reader area (Refer to 6.1)
Well plates are set up for imaging and measured.

2)Files area (Refer to 6.1)
The past imaging history, dispenser settings and history of well plate
information files are shown.

3) Log information display
System logs are shown.
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3.7.In Case of Emergency

This section explains how to stop the equipment immediately in case of
emergency and how to reinitialize CV7000.

1) Press the EMERGENCY STOP button.

2) To release the EMERGENCY STOP button, turn it clockwise.

3) Close the application software. Additionally, turn off the power of the
measurement PC.
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4) Turn off the MAIN POWER breaker on the rear side of the equipment.

5) After 10 seconds, start CV7000. (Refer to 3.3.)
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4. Entering Well Plate Information Files

It is not necessary to enter the well plate information files for measuring. (Entry
is recommended.)
But if dispensing is performed, this file must be created.

4.1.Creating a Well Plate Information File

1) Click “New” at the bottom of the Well Plate Informations area.

2) Select a desired well plate product. After a product has been selected, click
“OK.” (Refer to 4.3)

v e i oo 1
Select a well plae type :
Vendor Neme Well Number  Shape Bottom Material Bottom Thickness  Usage
&g #353219 96 wells Round Plastic 190 um Source
&#eo #353048 96 wells Round Plastic 880 um Source
& #356663 384 wells Rectangle  Plastic 380 um Source
& #356026 384 wells Rectangle  Plastic 380 um Source
& Corming #3712 384 wells Rectangle  Plastic 635 um Source
& coming #3904 96 wells Round Plastic 500 um Source
AP perkinEimer 26004439 1536 wells Rectangle  Plastic 190 um Source
&P PerkinEimer #6005550 96 wells Round Plastic 190 um Source
&P perxinElmer 26007430 384 wells Rectangle  Plastic 190 um Assay, Source
B perkinEimer £6007439 384 wells Rectangle  Plastic 180 um Source
&P PerkinEimer #6007440 384 wells Rectengle  Plastic 190 um Source
AP perkinEimer 26007450 384 wells Rectangle  Plastic 190 um Source
& Greiner #655000 96 wells Round Plastic 180 um Source
& Greiner #655201 96 wells Round Plastic 990 um Source
| &P Greiner #655896 96 wells Round Glass 175 um Assay, Source |
& Greiner #781091 384 wells Rectangle  Plastic 190 um Source
A Greiner £781896 384 wells Rectangle  Glass 175 um Source
e D)
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The screen for entering well plate information opens. (Refer to 4.3)
wie | ==

1
c
[}
E
E

6
)

3) Enter the name of the well plate (file name).
Well Plate Mame: #653896-20131003140723

Well Plate Type: #g55895

4) Select “Usage.”
Select “Assay Plate” if the well plate contains a cell sample to be measured.
Select “Source Plate” if the well plate contains a reagent or other compound.

Usage:  (0) pssay Plate () Source Plate

5) Enter information regarding the well. (Refer to 4.2)

Displayed Well Information Items

ltem Explanation Remarks
Cell Name Cell name *1
Amount of solution in the assay plate well
Sample Volume *2
(D)
Reagent name. After imaging analysis, a
Reagent Name density-dependent curve will be the drawn | *3

based on the reagent name entered here.

Amount of solution in the source plate well
Reagent Volume *2

(D)
Graph number. When density-dependent
_ curves are drawn after imaging analysis,
Graph Series No. *4
wells of the same number are reflected as
data points on the same graph.
Density of reagent in the assay plate. This
information is reflected in the X-axis of the
Dose Amount ) ) ) *4
density-dependent curve after imaging
analysis.
*1 : This information is not reflected in measurement or imaging analysis. (The field
may remain blank.)
*2 : This information must be entered if dispensing is performed.
*3 : This information is displayed on the density-dependent curve.
(Entry is recommended if CV7000 Analysis Software is installed.)
*4 : This information must be entered properly to draw a desired density-dependent

curve. (Entry is recommended if CV7000 Analysis Software is installed.)
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If the “Dose Amount” field is entered, select “Density Unit.” (You can also use
the default unit without entering a specific unit.)

Density Unit: | w

6) Click “Save.”
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4. Entering Well Plate Information Files

4.2.How to Enter Well Information

All

Click the number or alphabet letter of the well to enter the number, character, or
empty space at the beginning of the row or column of the well in the entire row

or column.

T o n o m O o © >

===z >]>

Place the mouse pointer over the left upper corner of the well to display “All’.
Click to enter the number, character, or empty space you entered in cell Al in

all the remaining cells.

I ® M om 9 o @ >
>

You can copy and paste the data you enter in the Excel worksheet.

Data entered in Excel worksheet

1 2 3 4 5 [ 7 i a 10 " 12

A Q 1 g 10 30 100 300 1000 3000 10000 30000 100000

B Q 1 3 10 30 100 300 1000 3000 10000 30000 100000,

C aQ 1 3 10 30 100 300 1000 3000 10000 30000 100000|

[n] Q 1 ] 10 30 100 300 1000 3000 10000 30000 100000

E Q 1 g 10 30 100 300 1000 3000 10000 30000 100000

F Q 1 g 10 30 100 300 1000 3000 10000 30000 100000

G Q 1 g 10 30 100 300 1000 3000 10000 30000 100000

H 1] 1 & 10 30 100 300 1000 3000 10000 30000 100000,

Paste
1 2 3 4 7 ] a 10 1 12

A 0 1 3 10 30 100 300 1000 3000 10000 30000 100000
B 0 1 3 10 30 100 300 1000 3000 10000 30000 100000
c 0 1 3 10 30 100 300 1000 3000 10000 30000 100000
D 0 1 3 10 30 100 300 1000 3000 10000 30000 100000
E 0 1 3 10 30 100 300 1000 3000 10000 30000 100000
F 0 1 3 10 30 100 300 1000 3000 10000 30000 100000
G 0 1 3 10 30 100 300 1000 3000 10000 30000 100000
H 0 1 3 10 30 100 300 1000 3000 10000 30000 100000
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The following shows an entry example of well information.

@Entry Example of Reagent Names
A density-dependent curve is output for each reagent name you have
entered. Leave the field blank for wells that are not used.

| Cell Name " Sample Volume | Dose Amount “Tl

Reagent Name

Reagent Volume | Graph Series No.

1 fu 3 4 5 ] 7 8 a 10 1 12

A Reagent A | Reagent A| Reagent A| Reagent A| Reagent A | Reagent A | Reagent A| Reagent A| Reagent A| Reagent A | Reagent A | Reagent A

B | Reagent A| Reagent A| Reagent A| Reagent A| Reagent A | Reagent A | Reagent A| Reagent A| Reagent A | Reagent A | Reagent A | Reagent A

C | Reagent A| Reagent A| Reagent A| Reagent A| Reagent A | Reagent A | Reagent A| Reagent A| Reagent A| Reagent A | Reagent A | Reagent A

D | Reagent A| Reagent A| Reagent A| Reagent A| Reagent A | Reagent A | Reagent A| Reagent A| Reagent A| Reagent A | Reagent A | Reagent A

E |Reagent B | Reagent B| Reagent B| Reagent B | Reagent B | Reagent B | Reagent B| Reagent B| Reagent B | Reagent B | Reagent B | Reagent B

F |Reagent B | Reagent B | Reagent B| Reagent B | Reagent B | Reagent B | Reagent B| Reagent B| Reagent B | Reagent B | Reagent B | Reagent B

G Reagent B | Reagent B| Reagent B | Reagent B | Reagent B | Reagent B | Reagent B| Reagent B| Reagent B | Reagent B | Reagent B | Reagent B

H Reagent B | Reagent B| Reagent B| Reagent B | Reagent B | Reagent B | Reagent B| Reagent B| Reagent B | Reagent B | Reagent B | Reagent B

@Entry Example of Graph Series Numbers
When density-dependent curves are output after imaging analysis, wells of
the same number are displayed as data points on the same graph. Enter “0”
for wells that are not used.

|‘ Cell Name " Sample Yolume | Reagent Name | Reagent Volume Graph Series No. [ Dose Amount ":l
1 2 3 4 5 ] 7 8 ] 10 1 12
A 1 1 1 1 1 1 1 1 1 1 1 1
B 2 2 2 2 2 2 2 2 2 2 2 2
[ 3 3 3 3 3 3 3 3 3 3 3 3
D 4 4 4 4 4 4 4 4 4 4 4 4
E E] ] 3 3 3 ] 3 3 3 bl 5 E]
F [ 6 L] [ [ 6 L] [ [ (] L] [
G 7 7 7 1 7 7 7 1 7 7 1 7
H & & & 8 & & & 8 & & & &

@Entry Example of Dose Amounts
When density-dependent curves are output after imaging analysis, this
information is reflected in the X-axis of each curve. Enter “0” for wells to
which no reagent was added or wells that are not used.

Cell Name: " Sample Volume " Reagent Name “ Reagent Volume " Graph Series No. I Dose Amount Ivl

1 2 3 4 5 ] 7 8 a 10 1 12
A 0.01 0.03 0.06 0.1 03 0.6 1 3 6 10 30 100
B 0m 0.03 0.06 01 03 08 1 3 6 10 30 100
c 0.01 0.03 0.06 01 03 08 1 3 6 10 30 100
D 0.01 0.03 0.06 0.1 03 0.8 1 3 6 10 30 100
E 0.01 0.03 0.06 0.1 03 0.6 1 3 6 10 30 100
F 0.01 0.03 0.08 0.1 0.3 0.6 1 3 6 10 30 100
G 0.01 0.03 0.06 0.1 03 08 1 3 6 10 30 100
H 0.01 0.03 0.06 0.1 0.3 0.8 1 3 6 10 30 100
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4.3.Well Plate Information File Screen

Well Plate Product Selection Screen

-
» Well Plate Type List - CellVoyager

HE—)

Select a well plate type :

Wendor

&eo

&eo

&eo

&eo

&P Comning
aCorm'g
EPerkmElme'
aPsrkmElmE'
aPerkmElme'
EPerkmElme'
aPerkmElme'
EPerkmElme'
aGreiner
aEreiner
aGreiner
EGremer
aGreiner

Name
#353219
#353048
#356663
#356936
#3712
#3904
26004433
#6005550
#6007430
26007439
#6007440
26007450
#655090
#655201
#655896
#781091
#781896

Well Number
96 wells
96 wells
384 wells
384 wells
384 wells
96 wells
1536 wells
96 wells
384 wells
384 wells
384 wells
384 wells
96 wells
96 wells
96 wells
384 wells

384 wells

Shape
Round
Round
Rectangle
Rectangle
Rectangle
Round
Rectangle
Round
Rectangle
Rectangle
Rectangle
Rectangle
Round
Round
Round
Rectangle

Rectangle

Bottom Material
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Glass
Plastic

Glass

Bottom Thickness
190 um
820 um
380um
380 um
635 um
500 um
190 um
190 um
180 um
190 um
180 um
190 um
190 um
930 um
175um
190 um

175 um

Usage

Source
Source
Source
Source
Source
Source
Source
Source

Assay, Source
Source
Source
Source
Source
Source
Assay, Source
Source

Source

[

1) Well plate manufacturer

2) Well plate type (model number)
3) Number of wells

4) Well shape

5) Material of well plate bottom

6) Thickness of well plate bottom

7) Well plate purpose
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Well Plate Information File Screen

» Wellplate Information Editor = | B i
Well Plate Name: #655806-20110825085433 \
Well Plate Type:  #555806 2 1
3 Usage: 4\A553'.' Plate Source Plate
scription:
Cell Name | Sample Volume | Reagent Name | Reagent Volume | Graph Series No. | Dose Amount V‘
1 2 3 4 5 [ 7 & 9 10 1 12 |
A
B
£
D 6 (|
E
F
G
H
Save | , Close ‘
L
/

8

1) Well plate information file name

2) Well plate type
(Clicking allows you to replace with other same well-number plate.)

3) Unit of dose amount (density of reagent in the assay plate)

4) Selection of well plate purpose (assay plate/source plate)

5) Memo

6) Well information
Selecting ¥ at the right edge of the tab opens the menu where you can add
tabs for entering well information.

= | Add a tab for entering “CellName” and other text.
Add String Tab  »
Add Number Tab ¥ Add a tab for entering the dose amount and other
Delete Tab \
values.
||
Delete a tab.

7) Save the well plate information file.
8) Close the well plate information file screen.
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5. Using the Measurement Software
5.1. Measurement Software Functions

Time-lapse Setting

You can set a timeline to be used as the basis of measurement operation and
processing or set time-lapse measurement for each plate. In time-lapse
measurement for each plate, imaging of the same well plate is repeated at the
specified interval.

You can add as many fluorescence imaging, software focus and other
processes as desired for each timeline.

Well Plate Scan Setting

You can set an imaging well and imaging points.

To set an imaging well, select the assay plate well to be measured and save
the setting information. To set imaging points, select imaging points in the well
and movement pattern, and save the setting information. Imaging points are
set in the following five modes.

@Cell Count Function
The system moves through the imaging points to capture images repeatedly
in the same well until the specified cell count is reached. When the number of
repetitions reaches the specified value, imaging will stop and the system will
move to the next well.

@Cell Search Function
The system moves through the imaging points repeatedly until the specified
count is reached, and outputs images of the specified number at the imaging
point associated with the largest cell count, or imaging point closest to the
specified cell count.

@ Tile Function
Images of the whole region of well (excluding edge areas or including edge
areas) are captured with the specified object lens and tiled from the one
corresponding to the top left of the well. A desired overlap between captured
images can be specified in pixels.

@ Partial Tile Function
Images of the partial region(s) of well (capable of plural regions setting) are
captured with the specified object lens and tiled from the one corresponding
to the top left of the well. A desired overlap between captured images can be
specified in pixels.
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Action List

@Fixed Position Function
Positions of imaging points are specified directly. You can specify desired
imaging points or imaging points in a circular, rectangular or other pattern.

Magnification factors and corresponding view fields of the camera

Magnification | X Y
4x 4160um 3510um
10x 1664um 1404pm
20x 832um 702um
40x 416um 351um
60x 277um 234um
A
[%2]
ko)
X
o
o
©
—
i
>
v
X=2560 pixels

P »
< >

View field of the camera in pixels

You can set various measurement operations including software focus,
fluorescence imaging, bright field/phase contrast imaging, 3D imaging and
dispensing.

Software Focus (Imaging Auto-focus)

Images are captured repeatedly at a specified wavelength while moving the Z
position on the confocal plane to determine the Z position on the confocal plane
at the position of the brightest image. The software focus setting has no
imaging function. The software focus function is inter-dependent with
fluorescence imaging and 3D imaging, so when the software focus function
was used, you can perform fluorescence imaging and 3D imaging successively
from the condition of the software focus function being executed.

Fluorescence Acquisition

Fluorescent light from the target is captured. Multiple cameras are used to
capture images simultaneously at one or more fluorescent wavelengths. To
acquire images for each wavelength during measurement where two or more
wavelengths are used, add two or more fluorescence imaging sessions and
select a desired measurement wavelength in each session. You can capture
soft focus images by setting fluorescence imaging immediately after

IM 80H01CO01-01E



5. Using the Measurement Software 5-3

implementing the software focus function. If software focus is skipped and only
fluorescence imaging is set, auto-focus imaging can be performed.

@ Auto-focus Imaging
One shot imaging is performed without software focus.

@ Software focus imaging
One shot imaging is performed with software focus.

@Epifluorescence Imaging
An optical circuit detouring around the confocal unit is used. The laser is
used as the light source to capture images in the epifluorescence mode.

@High-speed Time-lapse Imaging
Time-lapse measurement is performed for each well at an interval of several
tens to several hundreds of milliseconds. In time-lapse measurement for
each well, imaging of the same well is repeated at the specified interval.
Time-lapse imaging of one well is completed before imaging of the next well
is performed. During high-speed time-lapse imaging, dispensing can be
performed at a specified timing. (Dispenser model only)

3D Fluorescence Acquisition

This is a function whereby a Z-position imaging area is specified and
fluorescence images are captured over the entire Z plane by moving the Z
position on the confocal plane. Fluorescent images with one or more
wavelengths are captured. To acquire images for each wavelength during
measurement where two or more wavelengths are used, add two or more 3D
imaging sessions and select a desired measurement wavelength in each
session. You can perform 3D imaging using the software focus plane as the
reference, by setting 3D imaging immediately after implementing the software
focus function. If software focus is skipped and only 3D imaging is set, 3D
imaging can be performed using the auto-focus plane as the reference.

In regard to captured 3D images, a single image projected in the Z-axis
direction also can be created.

@ Maximum
You can perform MIP on captured 3D images. MIP, or Maximum Intensity
Projection, is a function to build a single image by putting together pixels
associated with the largest signals among identical pixels from multiple
image data captured on the confocal plane in the Z-axis direction. This way,
an object that cannot fit a single confocal image can be fully depicted by
capturing its 3D images and synthesizing them via MIP.

@ Minimum
You can perform MinlP on captured 3D images. MinlP, or Minimum Intensity
Projection, is a function to create a single image by putting together pixels
associated with the smallest signals among identical pixels from multiple
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image data captured on the confocal plane in the Z-axis direction. This
function is effective for bright-field images captured by 3D imaging.

@Average

You can perform AIP on captured 3D images. AIP, or Average Intensity
Projection, is a function to create a single image by putting together pixels
associated with the average signals among identical pixels from multiple
data captured on the confocal plane in the Z-axis direction.

Average values are obtained by dividing the total pixel intensity by the
number of Z images.

@®Sum

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 direction. To
calculate summation intensity, the value which subtracted the background of
the camera is summed from the 2nd sheet. Imageable intensity is up to

65525.
— LY

Z-axis projection

& N

Bright-field/Phase-contrast Acquisition

(Bright field/ phase contrast model only)

This is a function whereby imaging is performed based on the bright field and
phase contrast by using a lamp as the light source. In the phase contrast mode,
the object lens must be changed to one for phase contrast imaging.

@ Auto-focus Imaging

One shot imaging is performed without software focus.

@High-speed Time-lapse Imaging

Time-lapse measurement is performed for each well at an interval of several
tens to several hundreds of milliseconds. In time-lapse measurement for
each well, imaging of the same well is repeated at the specified interval.
Time-lapse imaging of one well is completed before imaging of the next well
is performed. During high-speed time-lapse imaging, dispensing cannot be
performed.
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Z-Stack Bright-field/Phase-contrast Acquisition

(Bright field/ phase contrast model only)

This is a function to capture Z-stack bright field and phase contrast images by
moving the Z position on the focal plane. This is captured with other timing
separated from fluorescence acquisition. In the phase contrast mode, the
object lens must be changed to one for phase contrast imaging.

In regard to captured Z-stack images, a single image projected in the Z-axis
direction also can be created in common with 3D Fluorescence Acquisition.

DPC (Digital Phase-contrast) Acquisition

(Bright field model only)

This is a function to capture 2 Z position images by using a lamp as the light
source and make phase contrast like image (Phase type) or fluorescence like
image (Fluor type). This is captured with other timing separated from
fluorescence acquisition.

Phase type DPC image Fluor type DPC image

Dispensing Operation (Dispenser model only)

This is a function whereby reagent is dripped using a dispenser. Dispensing is
performed for each plate, meaning that reagent is dispensed into all specified
wells in one well plate.

Since dispensing is not associated with any imaging function, separate
measurement operations must be added if images are to be captured before
and after dispensing.
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Dispensing Function

Dispensing Mechanism

With the CellVoyager, dispensing refers to the operations such as suctioning a
specified volume of a compound from the source plate that contains the
compound and dripping the compound onto the assay plate. The device that
performs dispensing is called “Dispenser.”

The dispenser of the CellVoyager performs dispensing using disposable tips
one by one. After each tip has been used, the dispenser replaces the tip with a
new one and performs the next dispensing action. The figure below illustrates
the operation flow of the dispenser.

1) Take out a tip 2) Suction the 3) Drip the 4) Discard the
compound compound tip
—0 —0 —0

Disposal
container

Source plate Assay plate
Tip rack 96 holes 96 holes/384 holes

Overview of Dispensing Mechanism

1) Taking out a tip
An unused tip is taken out from the tip rack. After all unused tips on the tip
rack have been used, the tip rack is replaced with one containing unused
tips.

2) Suctioning the compound
The edge of the tip is moved to above a specified well in the source plate
containing the compound, and the compound is suctioned from the well by a
specified volume.

3) Dripping the compound
The tip containing the compound is moved to above a specified well in the
assay plate, and the compound is dripped into the well.

4) Discarding the tip
After all compound has been dripped onto the assay plate, the used tip is
moved to the tip disposal location and is disposed of as a waste.

IM 80H01CO01-01E



5. Using the Measurement Software 5-7

Dispensing Pattern

Since the number of wells in the source plate does not always match the
number of wells in the assay plate, the following examples of combinations are
to be considered. Only one source plate can be set, while up to four assay
plates can be set.

1) 96-hole Source plate — 96-hole Assay plate
This is the simplest pattern where the wells in one plate have a one-to-one
association with the wells in the other plate.

=X=X=X=X= Al > Al SO oo Oo
OO OO O OO O OO
Soo0o0Oo Bl — » B1 Soooo
1
1——————»C1
Source plate, 96 holes Assay plate, 96 holes

2) 96-hole Source plate — 384-hole Assay plate
In this combination, one well in the source plate is associated with multiple
wells in the assay plate.

Al > Al
50000 Al —————» B CRERSISTo0S

Bl —— » Ci

Source plate, 96 holes
Bl ——»Di

Assay plate, 384 holes

3) 384-hole Source plate — 96-hole Assay plate
Dispensing from the multiple wells in the source plate to one well in the
assay plate cannot be performed.

By Bl — > Bl SICICICAC
SeTeSToeSy OO OOO
RRRRRRRRRE ci———» 1 OICAC A R
] ]
Source plate, 384 holes D1 D1 Assay plate, 96 holes
E1 D1

4) 384-hole Source plate — 96-hole Assay plate x 4
In this combination, one well in the source plate is associated with one well
in one of the assay plates. This dispensing pattern is selectable when a
large incubator (sold separately) is used.

» No.1 Al

o) A1

22eO00000 e
e o 1 No.2 A1
] S
A13 No.3 A1l
Source plate, 384 holes 13 —» No4 Al

Assay plate, 96 holes
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Dispensing Actions

Ten steps of dispensing actions, including filling, dripping and agitation, can be
set for each dispensing operation performed between source and assay plates.
Detailed parameters such as the dripping speed and amount, and whether or

not to implement agitation, can be set for each dispensing action.

List of dispensing actions

Dispensing action

Explanation

Liquid Surface

The liquid surface is detected. The tip is lowered within
the well in the source plate until its edge contacts the
liquid, to detect the position of liquid surface in the well.

Solution is filled and then dripped within the well in the

Prewet o L .
source plate to wet the inside of the tip with the solution.
Solution is agitated within the well in the source plate.

AspirateStir Solution is suctioned and discharged for the specified
number of times.

Airga Air is introduced into the tip before solution. This way, all

gap solution can be dripped.
Aspirate Solution is filled from the well in the source plate.
) ) The tip is caused to contact the wall of the well to remove

AspirateTiptouch .
any water droplet attached at the edge of the tip.

Dispense Reagent is dropped onto the assay plate.

DispenseStir

Dripped reagent is agitated in the well. Solution is
suctioned and then discharged within the well for the
specified number of times.

DispenseTiptouch

The tip is caused to contact the wall of the well to remove
any water droplet attached at the edge of the tip.

Air Blow

This allows to blow air to drop droplet adherent on the
tip top.
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Multi Dispensing

In high-speed time-lapse imaging, it is possible to dispense from wells from
source plate to one well of assay plate. Disposable tips are exchanged after
each dispensing is performed. Before you do multi dispensing, you make
setting files of each dispensing. And when you start measurement, you assign
these setting files and dispensing is done as the order which you assign them.

The first dispensing The second dispensing

Measurement setting file of
high-speed time-lapse imaging

\

o e
' '

Dispensing Dispensing
setting file 1 setting file 2

Source plate
Source plate

Assay platy K Assay plate/

Dispense xxxmsec after start measurement Dispense yyymsec after start measurement

Working of imaging with multi dispensing

In high speed time lapse imaging, wells for imaging is decided as setting of
imaging region in measurement setting file. Settings of multi dispensing need
to meet following condition.

@ Make dispensing setting file of each dispense.
(For example, if you perform three times of dispensing, three dispensing
setting files is needed)

@®Well numbers of well-plate map of source plates must be set as same in all
dispensing setting files.

@®Well numbers of all well-plate maps of assay plates must be set as same in
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all dispensing setting files.

@®Wells which compound is dripped of each well-plate map number of assay
plate must be set as same in all dispensing setting files.

@®Number of well-plate map of assay plate must be set as same in all
dispensing setting files.

@ Measurement wells assigned in measurement setting file must be selected
from the well-plate map of dispensing setting file.

@®Only one well plate which compound is dripped can be assigned from
well-plate map (No.1 — No.4) of assay plate which is made in dispensing
setting file. It is impossible to dispense to multiple assay plates.

@In case of multi dispensing with robot handling system, No. 1 well-plate map
is applied as well-plate which compound is dripped from well-plate map of
assay plate which is made in dispensing setting file.

@30 seconds of intervals are needed between procedures of multi dispensing

The first
dispensina

Source plate map

The second Range of measurement Well plate which compound
dispensing wells is dripped
No.1
No.2
‘00000000 ¢
‘00000000 ¢
0000000«
No.3

Dispensing setting file of Dispensing setting file of
the first dispensing the second dispensing

Assay plate map

Example of multi dispensing setting
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Tip rac

Disposal
container

Assay plate

End of high speed

Start of high speed
time-lapse imeging

time-lapse imeging

70.0s

MEE) ®)  (6)(7)(8) (10

Exapmle of measurement with multi dispensing

(1) Take out a tip from tip rack

(2) Suction the compound from source plate

(3) Move to assay plate

[ Start high-speed time-lapse imaging |

(4) Drip the compound to assay plate 5 second after starting of high-speed
time-lapse imaging

(5) Discard the tip

(6) Take out the new tip from tip rack

(7) Suction the other compound from source plate

(8) Move to assay plate

(9) Drip the compound to assay plate 35 second after starting of high-speed
time-lapse imaging

(10) Discard the tip

70 second after start imaging, stop high-speed time-lapse imaging |
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Imaging channels

On the Image Setting screen, imaging channels are set. A combination of
object lens, light source, filter wheel and camera settings is stored for each

imaging channel.

List of setting items for each imaging channel

Item Explanation

Ch Number to identify the imaging channel

Target Specify the name of the target to be imaged.

Method Select the combination of filter and light source.
Objective Select the object lens.

Acquisition Select the filter name to be used for imaging. A filter

name list is generated from the filters selected on the
filter wheel.

ExposureTime

Specification of exposure time. Unit : ms

Binning

Select the binning. 1x1, 2x2, 3x3 or 4x4.

LightSource

Select the laser as the light source. If the laser is
selected, multiple wavelengths can be combined.

Fluorophore

Select the used fluorophre.
(It is needed for performing crosstalk correction by
Image Correction Software)

Preview Color

Specify the display color for preview in the #rrggbb
format. Default color is subject to filter setting selected
by “Acquisition.”

MinLevel

Specify the lower limit of input signals for generating a
preview in a range of 0.0 to 1.0.

MaxLevel

Specify the upper limit of input signals for generating a
preview in a range of 0.0 to 1.0.
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5.2.Displaying the Measurement setting File Screen
Creating a New Measurement Setting File
1) Click “New” in the Files area.
Files area

2) Select a desired well plate product and click “Create a New Measurement
Setting.”

2 e Wessremen semg -ceboger e
Create a new measurement setting for :

Vendor

Name. Well Number  Shape
& wunc 164588 (low bottom) 96 wells Round Glass.
& runc #1550 96 wells Round
AP periinbimer 26007430

384 wells Rectangle
A Greirer 2655896 96 wells

Round

D

The screen for editing a measurement setting files opens. (Refer to 6.2)

By

* |f the plate you wish to use is not on the list, register the plate by referring to
5.16.
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Editing a Measurement Setting File

1) Click “More” at the bottom of the Measurement Settings section in the Files
area.

2) Select a desired measurement setting file and click “Open.”
|

Click “Open External File” if you open the measurement setting file from the
external folder you saved.

Open External File...
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Select the file whose extension name of “.mes”. The measurement setting file
is shown.

@ :Folder
ﬂ ¥MeasurementData File

—ﬁ (1) <Operator name>

—ﬁ (2) <Application name>_<Title of measurement> <Date> <Time>

—@ (3) <Plate ID> (Assay plate name)

—D MeasurementDetail.mrf

—D MeasurementData.mlf

. ~D Measurement setting.mes

—. (4) <TIFF image>
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5.3.Setting a Time Line

Each measurement setting file retains various setting information for
measurement processing along a time line. For each time line, set the well
movement pattern, imaging points and measurement actions such as
fluorescence imaging and 3D imaging.

1) Set the items on the Well Plate Scan Setting tab (refer to 5.6) and Action List

tab(refer to 5.7).

File Edit View Help

() Measurement Setting

Application Name: -

Well Plate Type: Greiner. #655090. 96 wells. Plastic

Add | Copy | Delete |[ Check |

ng | Well Plate Scan Setting | Action List

Time Line Name:  Time Line 2

Period: | 0 days 0: 2:12
StartTime: | 0 days O: 0: 0

EndTime: | O days 0 : 2 :12

Interval Time: | O days 0: 0: O

Expected Action Time: | O days

2) Click the Time-lapse Setting tab. (Refer to 6.2)

3) Click “Estimate Action Time” to display the expected time of measurement.

Expected Action Time: | O days 0 : 0 :15 EstimateActionTime|

[[IFarce to Change Expected Action Time

MNOTE: Time lapse measurement fails if actual action time exceeds expected action time,

The Expected Action Time field can be entered if the Force to Change
Expected Action Time checkbox is checked.

Expected Action Time: | 0 days 0 : 0:24
[¥IFgrce to Change Expected Action Time

NOTE: Time lapse measurement fails if actual action time exceeds expected action time,
MEMO @The time lapse measurement fails if the actual action
time exceeds the expected action time.

4) Enter the name of the time line. (You can use the default name.)

Time Line Mame: Time Line 1

5) To perform time-lapse imaging (refer to 5.1) for each well plate, enter the
imaging interval. Enter a value greater than the one shown in the Expected
Action Time field.
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Interval Time: | O days 0 : 0: 0

6) Enter the start time of time line.

StartTime: | O days 0: O0: O

7) Enter the end time of the time line.

Period: | 0 days 0 : 0 : 15

8) Click "Add,” and a new time line will be created. Select Time Line 2 and set
the items on the Well Plate Scan Setting tab and Action List tab, as well as
time-line timings, for Time Line 2.

(Click “Copy” to copy time line. Click “Delete” to delete.)

Time-lapse -2:'30|:UC' -2:'3?:3:' 0100
Time Line 1

Time Line 2

Delete time line

Copy time line

Add time line

-

3
—

ada Y[ _Copy X Delete }) Check |
| ) Check |

MEMO @Click “Copy” button, and same time line as selected is
copied to the last of list.

In case that dispensing setting is included in selected
time line, it is impossible to “Copy”.

1 min Whale

9) Click “Check,” and overlaps of time lines will be adjusted automatically. You
can extend or shorten each time line using the scale bar.

Time-lapse 00:00
Time Line 1
Time Line 2

Scale bar i
[ whoi]

|3
1 min Whale

(_Add_](_Copy | [Deletel([ check )
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5.4.Entering the Application Name

Enter the application name such as “Granularity”.
A desired name can be entered. (The field may remain blank.)

'-3:';! Measurement Setting

Application Mame: Granularity

5.5.Setting the Imaging Channel

Set the object lens, light source, filter, CSU and sCMOS camera.

i’

@®Image channel settings may be different by specifications.
Please confirm your specification items for CV7000.

1) Click “Add Channel” and specify the imaging channel number. (Refer to 6.2.)

Create a new imaging channel.

409nm:| 30 %% 488nm: 30 2% S6lnmT U TR GRUARY

-

Target: Microscope Image

Delete an imaging channel. [ (fetseecte)

Light 7| 405nm  [#] 488am
Source: ¥| 561nm || S40am

ctive: | 10k -

)

oV ST o Empr S0 o % L Add Channed |

Mathod: | Confocal Fluorescence 405/488/561/640 n 'l Acguisition: | BP445/43 -

~

'|E>:pssure Time:| 250 Clms

Binming: | Lid -

2) Enter the name of the imaging target.

Target: | Chl Microscope Image

3) Select the combination of optical systems used for imaging.

Method: [Cc:nfc:-cal Fluorescence 405/488/640 nm v|

Optical system

Explanation

Confocal Fluorescence 405/488/561(or 532)nm

Confocal imaging using a light source
of 405, 488 or 561(or 532) nm

Confocal Fluorescence 405/488/640nm

Confocal imaging using a light source
of 405, 488 or 640 nm

Confocal Fluorescence 405/488/561/640nm
(QUAD-DM model only)

Confocal imaging using a light source
of 405, 488, 561 or 640nm

Epifluorescence 405/488/561(or 532)nm

Epifluorescence imaging using a light
source of 405, 488 or 561(or 532) nm

Epifluorescence 405/488/640nm

Epifluorescence imaging using a light
source of 405, 488 or 640 nm

Epifluorescence 405/488/561/640nm
(QUAD-DM model only)

Epifluorescence imaging using a light
source of 405, 488, 561 or 640nm

Epifluorescence UV Lamp
(UV lamp model only)

UV light source
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Brightfield
(Bright field model only)

Brightfield imaging to match pixel
position with epifluorescent imaging

Brightfield(Confocal path)
(Bright field model only)

Brightfield imaging to match pixel
position with confocal imaging

Phase Contrast
(Phase contrast model only)

Phase contrast imaging to match
pixel position with epifluorescent
imaging.

Phase Contrast(Confocal path)
(Phase contrast model only)

Phase contrast imaging to match
pixel position with confocal imaging

Digital Phase Contrast
(Bright field model only)

DPC imaging to match pixel position
with epifluorescent imaging.

4) Select the fluorophore

Flucrephore: IMitoncker Ceep Red

[ Mot Specified )
Hoechist33342
rmkusabira Orange?
Azami Green
Alexa Fluor 488
MitoTracker Deep Red
DAPT
FusionR&dispectra

Objective:

Light
Source:

MEMO @If crosstalk correction will be performed by Image Correction
Software, fluorephore must be selected,

@Refer to 5.15 about registration of fluorophore.

5) Select the object lens.

Objective: | 10x -

6) Select the light source used for imaging.

Light
Sour

7) Select the fluorescence filter.

Acquisition: | BP445/45 - |

. /14050m  [#]488nm  [#] 640nm

8) Set the exposure time. (11ms=Exposure Time =9999ms)

Exposure Time: 250 = |ms

b
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9) Set camera binning.

1x1

Binning:

[E @|f multiple channels have been set, it is recommended to use
the same binning setting for all channels. However CV7000

Analysis Software supports different binning setting on

multiple channels, errors in recognition result can occur.

10) Set the light source output.

-~ ﬁ. -~
30 Sl v 30 Sl% Lemp: 30 3%

\

-~
30 v|% 640nm:

405nm:| 30 2 |% 4asnm:| 20 ;‘;|% 561nm:

Light source setting ranges Laser light source
Light source | Setting range

405nm 0, 10 to 100%

488nm 0, 10 to 100%

561nm 0, 10 to 100%

640nm 0, 10 to 100%

uv 0 to 100%

Lamp 0 to 100%
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5.6.Setting Acquisition Points in the Well

1) Set the well acquisition points. Click the Well Plate Scan Setting tab.

| Time-lapse Setting | Well Plate Scan Setting | Action List
|

Time-lapse Setting | Well Pate Scan Setting | Action List

Target Weil:

8 Scan All Wels.
Scan Selected Wells

‘Acqisibon Poirts:

OPERATION,

2) Select the wells to scan.

o T Scan all wells.
Scan All Wells

() Scan Selected Wells: — |
Select the wells to scan.

When you select Scan Selected Wells, select the wells to scan.

Left-click to select a well.
Right-click to deselect a well.

(O Scan All Wells
Ofea

1 2 3 4 5 ] 7 8 8 10 11 12
000000000000
- @ o0 @
- @ o0 L4

000000000000
‘000000000000

Select all wells.

@ o0 ®
@ o0 [ 4

Deselect all wells.

Select All
9000000000000
Deselect All
— Press LEFT mouse button to select wells
— Press RIGHT mouse button to deselect wells

3) Set acquisition points in the well. Acquisition points can be set in one of four
modes including “Cell Count,” “Cell Search,” “Tile”, “Partial Tile” and “Fixed

Position.” (Refer to 5.1)

©) Cell Count Target Cell Numb ol Search Maximum
a

er:
) Cell Search
Repeat:| 0 SavingImages:| 0 [o
8 o I
O Tile Overlapping Pixels: | 0 2| [ Acquire Whole Well

() Partial Tile

- Press LEFT mouse button to add point
- Press RIGHT mouse button to remove point

FOV Preview: [10x | [ Apply to Channel Settings |

IMotice: Acquisition point setting is IGNORED when action list of time line contains DISPENSE OPERATION.
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Cell Count Function

© Cell Count Target Cell Number: | 100 : Search Maximum
() Cell Search ; — ;
Repeat:| 10 v| Saving Images: 02
I Set Cell Recognition Paramaters... I
O Tile o Pixels: | -~ - -
Overlapping Pixels: | 0 = Acquire Whale Well

() Partial Tile
() Fixed Position
- Press LEFT mouse button to add point
- Press RIGHT mouse button to remove point
FOV Preview: | 10x Apply to Channel Settings

Motice: Acquisition point setting is IGNCRED when action list of time line contains DISPENSE OPERATION.

1) Select “Cell Count.” (Refer to 5.1 and 6.2)
2) Enter the value of “Target Cell Number” (specified cell count).
3) Enter the value of “Repeat” (maximum number of images to be captured).

4) Click “Set Cell Recognition Parameters.” The screen for setting the cell
recognition algorithm opens.

L Bl
, Set Cell Recognition Parameters _ Q

Algorithm: [Connection V]

Threshold: 1000 2

Remaove the fragments of the cell at the edge of the image

REnE Mean Cell Diameter: 15 2| um
Minimum Scaling Factor: 0.5 2| (7.5 um)
Maximum Scaling Factor: 2 2| (20,0 um)
I OK I [ Cancel ]

5) Set the cell recognition algorithm. (Refer to 5.10)
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Cell Search Function

Save the image associated with the largest cell count

) Cell Count

Cell Search

Target Cell Mumber: 0 :( arch Maximum

Repeat:| 10

~ | S2ving Images: 4 :

I [ Set Cell Recognition Parameters... ] I

) Tile Overlapping Pixels: | 0 : Acquire Whole Well

) Partial Tile
() Fixed Pasition
- Press LEFT mouse button to add point
- Press RIGHT mouse button to remove point
FOV Preview: | 10w [ Apply to Channel Settings ]

Motice: Acquisition point setting is IENORED when action list of time line contains DISPENSE OPERATION.

1) Select “Cell Search.” (Refer to 5.1 and 6.2)

2) Select “Search Maximum.”

3) Enter the value of “Repeat” (number of images to be captured)

4) Specify the value of “Saving Images” (number of images to be saved).

5) Click “Set Cell Recognition Parameters.” The screen for setting the cell
recognition algorithm opens.

L il
y Set Cell Recognition Parameters _ E

Algorithm: [Connection V]

Thresheld: | 1000 2

Remaove the fragments of the cell at the edge of the image

Renae Mean Cell Diameter: 15 2| um
Minimum Scaling Factor: 0.5 : (7.5 um)
Maximum Scaling Facter: 2 : (30.0 um)

I OK I [ Cancel ]

6) Set the cell recognition algorithm. (Refer to 5.10)
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Save the image closest to the specified cell count

L Cell Count Target Cell Number: | 100 :J Sefreh Maximum

Repeat:| 10 :| Saving Images: i —

I [ Set Cell Recognition Parameters... ] I

© Tile Overlapping Pixels: E 0 :J Acquire Whole Well
() Partial Tile —
() Fixed Position

- Press LEFT mouse button to add point
- Press RIGHT mouse button to remove point

FOV Preview: | 10x Apply to Channel Settings

Motice: Acquisition point setting is ISNORED when action list of time line contains DISPENSE OPERATION.

1) Select “Cell Search.” (Refer to 5.1 and 6.2)

2) Unselect the “Search Maximum” check box.

3) Enter the value of “Target Cell Number” (specification of cell count).

4) Enter the value of “Repeat” (number of images to be captured).

5) Specify the value of “Saving Images” (number of images to be saved).
Images will be saved one by one, starting from the image closest to the

specified cell count.

6) Click “Set Cell Recognition Parameters.” The screen for setting the cell
recognition algorithm opens.

L ™
» Set Cell Recognition Parameters _ ﬁ

Algaorithm: [Conneu:tion "l
Threshold: 1000 2
[ Remaove the fragments of the cell at the edge of the image

| EETIE Mean Cell Diameter: 15 2| um
| Minimum Scaling Factor: 0.5 || (7.5 um)
| Maximum Scaling Factor: 2 % (30,0 um)

I OK I[ Cancel l

7) Set the cell recognition algorithm. (Refer to 5.10)
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Tile Function

Cell Counk Taraet Coll b

-
h K ) 1
- lasrnu
Cell Search
-
w

43

Sawing Imiages

& Tie
Partial Til=

a ﬂ | Acguire Wihale Well I

I I Crerlapping Pasls

Fixnd Postion

- Press LEFT mouse button to sdd point

O Praview: | | | Apply 10 Channel Setings |

Motice: Acquisition point setting is IGNORED when action list of time line containg CISPENSE OPERATION

1) Select “Tile.” (Refer to 5.1 and 6.2)

2) Enter the value of “Overlapping Pixels” (number of overlapping pixels of
images). To have images overlap with each other, enter a positive value. To
keep images apart, enter a negative value. (-100=Overlapping Pixels =100)
Recommended value of Overlapping Pixels is “50”.

3) The fields of whole well are acquired if “Acquire Whole Well” is checked.
I EEEEREEREE R

I E R ERREEEE B

E
E
E

TSN
TSN
R IR R R B I
R IR R R B I
t R R I IR IR B IR IR

Ty

R R B B E R B I I

An example that “Acquire
Whole Well” is not checked.

An example that “Acquire
Whole Well” is checked.

Reference numbers of images captured by the tile function
excluding edge areas (per well)

Magnification | 96 wells 384 wells
10x 6 images -

20x 36 images | 6 images
40x 194 images | 48 images
60x 470 images | 130 images

Reference numbers of images captured by the tile function
including edge areas (per well)

Magnification | 96 wells 384 wells
10x 20 images | 6 images
20x 80 images | 20 images
40x 304 images | 80 images
60x 696 images | 168 images
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Partial Tile Function

Please add one or more acquisition area
L Cell Count Target Cell Number: 0 : Search Maximum
-

() Cell Search : :
Repeat: 0 o | Saving Images: 02

i

IOverIapping Pixels: a : |I Acquire Whole Well

@ Partial Tile

() Fixed Position

- Press LEFT mouse button to add point
- Press RIGHT mouse button to remove point

FOV Preview: [20x v] [Apply to Channel Settings

MNotice: Acquisition point setting is IGNCRED when action list of time line contains DISPENSE OPERATION.

1) Select “Partial Tile.” (Refer to 5.1 and 6.2)

2) Enter the value of “Overlapping Pixels” (number of overlapping pixels of
images). To have images overlap with each other, enter a positive value. To
keep images apart, enter a negative value. (-100 =Overlapping Pixels =100)
Recommended value of Overlapping Pixels is “50”.

3) Designate acquisition region
You can left-drag the well to specify desired acquisition region. Right-drag
the selected region to delete the region.

Select objective lens to show the
preview and select acquisition
region by left-dragging

Plural regions can be designated
Each region can’t be overlapped

NG

FOV Preview: || 20w -

Display of selected region
become as left diagram by
left-clicking on the region

The region can be moved by
left-dragging

The region can be expanded/
reduced by left-dragging 4 sides/
4 corners of region
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10x

If objective lens for preview is
changed to lower
magnification after
designating regions, the
regions can be smaller than 1
Field

In the case, please change to
higher magnification lens or
expand the regions

The indication of maximum
Fields number that a tiled
image can include to analyze
by CV7000 Analysis Software
is 25 Fields (sCMOS model)
If the region is designated so
that over the Fields, they
become orange

(No problem in imaging)
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FOV Preview: | 10x - ﬁmm| 60x W -

The restriction in imaging region can exist in some sample vessels
when water immersion objective lens is used. In this case, prohibited
area is displayed as pink. (refer to right of above diagram)

Prohibited area s are unselectable as imaging region. However, if
objective lens for preview is changed to water immersion type from
dry type after designating regions, the regions can be in prohibited
area. In the case, please reset the imaging regions.

Objective lens selected in above procedure is to preview for setting region of
tiling. Select actual objective lens used for measurement in channel setting
window. (refer to 5.5).

[ 1 [ 1 [ ] e Rt
405nm: 30 (% 4B8nm: 30 D% S6lnm: 30 /% 640nm: 30 J%  Uv:| 30 J%  lamp:| 30 2% | Add Channe |

=% Target: Microscope Image
Method: | Confocal Fluorescence 405/4E6/561/640 '| Acguisition: | BPE45/45 -
¥ Flugrephore: | { Mot Specified ) '| Exposure Time:| 250 s

- |

Light 4] 405nm 4] 438am Binming: | Ll =
Source: J| 361nm |7 | 640nm —
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Fixed Position Function

Cell Count T

arget Call Number

Cell Search

Repeat v Saving Images:

4>

Tile
Partial Tile

. 0 - A Al
Uvenapping Fixeis v = Acquire Whole Well

Q' Fixed Position

| AddPoints.. || ClearPoits |

- Press LEFT mouse button to agd point
- Presf RIGHT mouse button tg remove point

FOV Preview: | 10x v | Apply to Channel Sett _s_’
Notice: Acquisition point setting is IGNORED when action list of tme line contains DIZPENSE CPERATION.

Specify a pattern of acquisition points. Delete acquisition points.

1) Select “Fixed Position.” (Refer to 5.1 and 6.2)

2) Specify the acquisition points.
You can left-click the well to specify desired acquisition points. Right-click an
acquisition point to delete the point.

Left-click and drag to specify the range of
desired acquisition points.

Right-click and drag to delete the range.
Alt + left-drag to specify the range that
drag starting point is center.

Ctrl + turning the mouse wheel to zoom
range.

Ctrl + left-drag to move display range
Click the mouse wheel to cancel
expansion

7 times expanded display is possible.
Expanded display CAN’T use in Reader
Control Screen (refer to 6.4).

FOV Preview: | 10w = [ Apply to Channel Settings ]

/

Show the view of specified Apply the lens magnification specified with “FOV
lens magnification. Preview” to “Imaging Channel” (Refer to 5.5)

To specify a pattern, which is a combination of nhumber of acquisition points,
interval, etc., click “Add Points.”

©@ Fixed Position | Add Points.. || Clear Points |

- Press LEFT mouse butten to add point
- Press RIGHT meouse button to remove point
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3) After clicking “Add Points,” set the number, pattern, pitch and angle of
imaging points. After all items have been set, click "Add Points” again.

Ctrl + turning the mouse wheel to zoom range.
Ctrl + left-drag to move display range

Click the mouse wheel to cancel expansion

7 times expanded display is possible.

& Add Acquisition Points / . .
i @ Rectangular 4 Points Pitch: 1650 : e
() Rectangular 9 Paints A| I
© Rectangular 16 Points | [[t2tion: S~ . .
© Rectangular 16 Points Specify the pitch of
() Round 6 Points X Qffeet um T .
) Round 8 Points acquisition points.
) Round 12 Paints ¥ Pffset CRSSEL
() Tiled Points =) F‘reviewl 10x - I X Oﬁset, Y offset
Show the view of specified lens
Select the number and pattern magpnification.
of acquisition points.

Specify the angle of acquisition points.

If selecting “Tiled Points,” set as acquisition points the view field to be captured

at a specified magnification factor in a tiled pattern. (Acquisition points can be
added or deleted after clicking “Add Points.”)

) Rectangular 4 Points Pitch: 37290 : .
) Rectangular 9 Paints

) Rectangular 16 Points Rotation:
() Round 6 Points
) Round & Points

X Offset:

() Round 12 Points ¥ Offset:

[ Add Points | | cancel |
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The restriction in imaging region can exist in some sample vessels when water
immersion objective lens is used. In this case, prohibited area is displayed as
pink. (refer to right of above diagram)

Prohibited area is unselectable as imaging region. However, if objective lens
for preview is changed to water immersion type from dry type after designating
regions, the regions can be included in prohibited area. In the case, please
reset the imaging regions.

@) Rectangular 4 Points Pitch: 7000 um

! Rectangular 9 Points X
Rotation:

~) Rectangular 16 Points
X Offset: 1000 um

~) Round 6 Points

¥ Offset: um

s

~) Round 8 Points

~) Round 12 Points FOV Preview: | 60x W v|

7 Tiled Points

Cancel |

In case that select “Tiled Points” when imaging prohibited region exists, tiled
region is selected inside acquirable region as below diagram.
& Add Acquisition Points .. (et
_ Rectangular 4 Points Pitch: II um
) Rectangular 9 Points i =
ion: 0 =
") Rectangular 16 Points fotat |:
X Offset: 1000 | um
:'Round 6 Points Y Offast: Ij um

! Round & Paints

H

*) Round 12 Paints FOV Preview: | 60x W |

®) Tiled Paints

Cancel |

[ MEMO @ Difference between the Tile Function and “Tiled Points

The tile function lets you capture the entire view field of
the well in a tiled pattern using the object lens selected
when the imaging channel was set (refer to 5.5). You can
also specify the number of pixels to overlap between tiled
images.

With “Tiled Points,” specify as acquisition points the view
field to be captured at a specified lens magnification
factor in a tiled pattern. You can also add or delete
acquisition points.
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5.7.Settings on the Action List Tab

Software Focus Setting

Refer to 5.1 for the software focus function.

1) Set the imaging channel. Under “Method,” select “Confocal Fluorescence.”
(Refer to 5.5)

=¥ Target: Microscope Image

I Method: | Confocal Fluorescence 405/488/561/640 n 'I Acguisition: | BP445/43 hd

A Fluarophore: | { Not Specified | = | Exposure Time: 250 :gﬂ'ﬁ
Obgective: | 10x -

Light | 405nm [7] 4880m Binming: | 1+
Source: [7] 561nm || 640nm —

2) Click the Action List tab.

| Time-lapse Setting | Well Plate Scan Setting | Action List
[

3) Click “Software Focus.”

£l Z-5tack
Software Fluorescence BF / Ph ac DPC Dispense
F Acquisiti Fluorescence Acquisiti BF / Ph Acauisiti Operati
ocus quisiticn e quisition e quisition peration

The screen for setting the software focus opens. (Refer to 6.2)

ACT: 0001 =X o Shifting Distance:

Slkcng Interal 1 Ascending Distance (+) Ascending Distance:
Shifting Dl:t.nnl 1 Descending Distance () Descending Distance:

Software Caticiapulaby Slicing Interval:

=
3

=
3

=
3

kol

um
Focus :
Software Focus Target: X Offset: 0 = um
| | ¥ Offset: 0 :|um
Please select the target.

4) Click “Select.”

Software Focus Target:

Please select the target. ( Select... 5 Test...
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5) The Select Channel screen opens. Select the target channel, and then click
“OK.”

, ,

arget: Microscope Image
Acquisition: BP445/45

thod: Confocal Fluorescence 405/488/640 nm
e 10x
cer 405nm

arget: Microscope Image
Acquisition: BP525/50 thod: Confocal Fluorescence 405/488/640 nm
e 10x

ce: 488nm

You can select only a single channel, ‘ oK J

6) Set the imaging area based on software focus.

=
3

Target Cell Shifting Distance:

SRR ar Ascending Distance (+)  Ascending Distance:
Shifting Dl:tan::T .- Duscending Distance () Descending Distance:

Battan of Wall Plate Slicing Interval:

|
r (4

=
3

n
[ =
=l

£ 4

[
=
3

ltem Explanation

Amount of shift from the auto-focus position
Reference plane of software focus

Distance from the Shifting Distance position to the top
plane of software focus

Distance from the Shifting Distance position to the
bottom plane of software focus

Shifting Distance

Ascending Distance

Descending Distance

Slicing Interval Z step width

In the above example, the plane 5 ym above the auto-focus position is set as
the reference plane of software focus, and images are captured in 1 uym steps
over the area between 5 um below and 5 ym above this focal plane. From the
total of 11 images captured, the one with the highest average brightness is
output as the image in focus.

7) Display an imaging preview to check the imaging settings. Click “Test.”

D

[ Select. [ Test. |)
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The Image Acquisition Test screen opens. (Refer to 6.2)

= Trage Acuston Test =
melne:Time L 1/ ACT:0001

8) Click “Load Well Plate.” The well plate is transferred to the reader. (Refer to
8.1 for the setting of a plate.)

(  LeadWellPlate )

9) Click “Acquire Image” to display a preview.

e mage 1

10) A preview is displayed. (Refer to 5.9 and 6.2)
Bring the mouse pointer onto each preview image, and a check box will
appear. Clicking the check box reflects the corresponding position in the
Shifting Distance field, so click the check box of the image in best focus.
The image of the highest brightness is shown with a red border, so look for
a red bordered image.

Bring the mouse pointer onto each
preview image, and a check box
will appear. Clicking the check box
reflects the corresponding position
in the Shifting Distance field.

Shifting Distance:

Ascending Distance:

Descending Distance:

Slicing Interval:
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11) After confirming the image selected on the preview screen, adjust the
settings to appropriate values. If any of the settings has been changed,
click “Acquire Image” to check the image on the preview screen again.

Shifting Distance: 5 “ um| XOffset: 0 = um
s —— Set the offset settings.
Ascending Distance: 5 “|um | Y Offset: 0 = |um
D ding Dist 3 = Z Offset: ) E=
ﬂE]'- escending Dis ance‘ -5 o um Se | 0 ojum
Slicing Interval: 1 “|um | Image Processing
None

Change the software focus settings.

Target: Microscope Image

Acquisition: BP445/45

Exposure Time: | 250 3 |ms

Change the exposure
time.

12) To remove the well plate, click “Unload Well Plate.” Remove the well plate
from the stage. (Refer to 8.2)

P —

( Unlcad Well Plate )

13) Click “OK.”
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Setting Fluorescence Acquisition

For the function of fluorescence acquisition, refer to 5.1.

1) Set the imaging channel. Under “Method,” select “Confocal Fluorescence” or
“Epifluorescence.” (Refer to 5.5)

i = Target: Microscope Image
I Method: | Confocal Fluorescence 405/486,/561/640 n 'I Acguisition: | BP445/45 -
Fluorephore: | [ Mot Specified | 'l Exposure Time: . 250 2 Ems

Obyective: | 10x o

ﬂ Light ¥| 405nm [ 438am . e
Source: || 581am || B40nm inning:

2) Click the Action List tab.

| Time-lapse Setting | Well Plate Scan Setting | Action List
[

3) Click “Fluorescence Acquisition.”

3D Z-Stack
Software Fluorescence BF / Ph = DPC Dispense

= BF / Ph
uorescence / Acquisition Operation

Focus Acquisition e Acquisition e

The screen for setting fluorescence imaging opens. (Refer to 6.2)

ACT:0001 | Simultaneous Acquisition Targets: [C Use Software Focus X Offset: 0 % lum
¥ Offset: 0 % |um
Fluorescence Z Offset: . 0 : um

(=]

Acquisiticn
Please select the fluorescence targets. Live Imaging: | Off E]
Connected Action:

4) Click “Select."

ACT:0001 | Simultaneous Acquisition Targets: [T Use software Focus X Offset: 0 % |um
Y Offset: 0 % um
Fluorescence Z Offset: . 0 %|um
Acquisition
Please select the fluorescence targets. Live Imaging: | Off E]

Connected Action:

5) The Select Channels screen opens. Select the target channel, and then click
“OK.” (Multiple channels can be selected.)

n n
a1 Seledt Channel_@lﬂg
- R

Microscope Image
hi A n: BPA45/45 Confocal Fluorescance 405/488/640 nm
e 10x
e 405nm
et Microscope Image
[ LY A n: BPS25/50 od: Confocal Fluorescence 405/488/640 nm
— Objective: 10x
Light Source: 4B8nm
You can select only a single channel. ( [ Pncel |
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@If multiple channels are selected on the Select Channels
screen, laser beams of multiple wavelengths are emitted
simultaneously.

@®To emit laser beams of multiple wavelengths are emitted
simultaneously, set the same optical system for all
channels under “Method.”

® If emitting laser beams of multiple wavelengths
simultaneously and performing crosstalk correction by
Image Correction Software, select fluorophore. Refer to
5.15 about reaistration of fluoronhore.

MEMO

o selectcramnes . e
] Target: Microscope Image .
vjchl Acquisition: BP445/45 Confocal Fluorescence 405/488/640 nm

j ] 10x
Light Source: 405nm 488nm
Target: Microscope Image
Zjch2 Acquisition: BP525/50 Confocal Fluorescence 405/488/640 nm
J— 10x
405nm 488nm
ct =m Target: Microscope Image
I Method: lConfocaI Fluorescence 405/488/640 nm - Acquisition:
b I Flucrophore: l( Mot Specified ) + JExposure Time: | 250 : ms
Objective: | 10x vl
q Light [¥] 405nm [¥] 488nm Binning: [~

i Source: [7] 640nm

Ch2 (=60

Target: Microscope Image

Method: | Confocal Fluorescence 405/488/640 nm  ~ Acquisition: |[BP525/50 @2 = -
|

Flucrophaore: | { Not Specified ) ~ NExposure Time: | 250

Objective: | 10x 'l
Light [¥] 405nm  [¥] 488nm Binning: [
Fy Source: [[] 640nm

ACT:0001 | Simultaneous Acquisition Targets: [7] Use software Focus ¥ Offset: .
ch 1 [ ©ri45/45 @3 Microscope Image [

?I I

<
A

-

u

=l

e

¥ Offset: um
ch 2 T BP525/50 @2 Microscope Image :
Fluorescence Z Offset: 0 um
Acquisition
e maging o | =]
Connected Action:

6) When “Use Software Focus” is checked, fluorescence images based on the
software focused position are acquired. (Refer to 7.2)

Uge Software Focus ¥ Offset: -

0 % um
¥ Offset: 0 % |um
ZOﬁset:- 0 % um

Live Imaging: | Off E]
Connected Action:
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7) Click “Test.”

8) Click “Load Well Plate.” The well plate is transferred to the reader. (Refer to
8.1 for the setting of a plate.)

P e
(  LoadWelPlate )
v

9) Click “Acquire Image” to display a preview.

e mage 1

10) The preview screen opens. (Refer to 5.9 and 6.2)
Change the value of Z Offset while checking the preview screen to set the
best focal plane of cells.

(@]

X Offset: 0.0 & |um
Y Offset: 0.0 & (um
2 Offset 0.0 % |um

11) Adjust the exposure time.

Exposure Time: | 250 2 |ms
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12) After all items have been set, click “Stop” to stop the preview.

13) To remove the well plate, click “Unload Well Plate.” Remove the well plate
from the stage. (Refer to 8.2)

> e—
(| unload Well Plate )

14) Click “OK.”
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Setting 3D Fluorescence Acquisition

For the function of 3D fluorescence acquisition, refer to 5.1.

1) Set the imaging channel. Under “Method,” select “Confocal Fluorescence” or
“Epifluorescence.”(Refer to 5.5)

=x Target Microscope Image
I Method: | Confocal Fluorescence 405/488/561/640 m = I Acguisition: | EP445/45 -
¥ Flucrophere: | [ Kot Specified ) '| Exposure Time: . 250 2 s

|

Obgective: | 10x -

Light | 405nm [7] 488am Binning: | 1l -
Souree: [7] 561nm || 640nm —

2) Click the Action List tab.

| Tirne-lapse Setting | Well Plate Scan Setting | Action List
[

3) Click “3D Fluorescence Acquisition.”

Z-Stack
Software Fluorescence BF / Ph o ,.fa;h DPC Dispense
Focus Acquisition Acquisition e Acquisition Operation

The screen for setting 3D fluorescence acquisition opens. (Refer to 6.2)

ACT: 0001 (=) Use Software Focus to Determine Shifting Distance - . = -~
Shifting Distance: 3 o |um
Target Cell
Slicing Interval T Ascending Distance: 5 2 |um
1 Ascending Distance [ +)
. . ~
shifting Dl:tanc.l 1 Descendig Distance ()  Descending Distance: S um
n Bottom of ifell Plate Slicing Interval: 1 2 um
Fluorescence . o .
Acquisition Simultaneous Acquisition Targets: X Offset: 0 %lum
¥ Offset: Q0 2 |um
Image Processing:
Please select the flusrescence targets. Select... || Test.. None -2

4) Specify the 3D imaging target.
Click “Select.”

Simultanecus Acguisition Targets:

=N

[ Select... ] Test.. ]

Please select the fluorescence targets.

IM 80H01CO01-01E



5. Using the Measurement Software 5-41

5) The Select Channel screen opens. Select the target channel, and then click

“‘OK.”

, ,

Target: Microscope Image
sition: BP445/45

:

Target: Microscope Image
sition: BPS25/50

:

fethod: Confocal Fluorescence 405/488/640 nm

Source: 405nm

fethod: Confocal Fluorescence 405/488/640 nm

ve: 10x

‘You can select only a single channel.

ncel

6) Uncheck “Use Software Focus to Determine Shifting Distance.”

@se Software Focus to Determine Shifting Distance

7) Set the 3D imaging area.

Target Call

E
=

Shifting Distance:

E
=

w |
i (4}

= 1 Ascanding Distance [+) Ascending Distance:
Shifting Dl:tan::T .- Duscending Distance () Descending Distance:

n
[ =
=l

LR 3 ]

Battan of Wall Plate Slicing Interval:

[
1

=

=l

Item

Explanation

Shifting Distance

Amount of shift from the auto-focus position
(Reference plane of 3D imaging)

Ascending Distance

Distance from the Shifting Distance position to the top
plane of 3D imaging

Descending Distance

Distance from the Shifting Distance position to the
bottom plane of 3D imaging

Slicing Interval

Z step width

In the above example, the plane 5 ym above the auto-focus position is set as
the reference plane of 3D imaging, and 11 images are captured in 1 uym steps
over the area between 5 ym below and 5 ym above this focal plane.

8) Click “Test.”
. |

........ ,
[ Select.. ,([ Test...
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The Image Acquisition Test screen opens. (Refer to 6.2)

» Image Acquisition Test =

9) Click “Load Well Plate.” The well plate is transferred to the reader. (Refer to
8.1 for the setting of a plate.)

P e
(  LoadWelPlate )
v

10) Click “Acquire Image” to display a preview.

C Acauire Image |

11) A preview is displayed. (Refer to 5.9 and 6.2)
Bring the mouse pointer onto each preview image, and a check box will
appear. Clicking the check box reflects the corresponding position in the
Shifting Distance field, so click the check box of the image in best focus.
The image of the highest brightness is shown with a red border, so look for
a red bordered image.

Bring the mouse pointer onto each preview image,
and a check box will appear. Clicking the check
box reflects the corresponding position in the
Shifting Distance field.

B(D&E :=30um

Shifting Distance:

um

{9

Ascending Distance: 5.0

i

Descending Distance: -5.0 um

Slicing Interval:
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12) An output method for captured Z images can be selected from the “Image
Processing” items.

Image Processing:

MNone -

Maximum
Minimum

Average
Sum

Image Processing | Explanation

None Acquired each Z image is saved to output folder.
Maximum MIP images are saved to output folder. (Refer to 5.1.)
Minimum MinIP images are saved to output folder. (Refer to 5.1.)
Average AIP images are saved to output folder. (Refer to 5.1.)
Sum SUM images are saved to output folder. (Refer to 5.1)

13) Adjust the set values while checking the preview screen. If any of the
settings has been changed, click “Acquire Image” to check the image on
the preview screen again.

Shifting Distance: 5 um | X Offset: 0 um
Aecending Diet ¥ Offeat |_—" Change the offset
ending Distance: 5 ~u sat: 0 um .
\— \— settings.

i
i

3

4
4

E]E]E] Descending Distance:| 5 ~lum ZCf-fset:| 0 =[um
Slicing Interval: 1 & um [ image Processing Change the 3D imaging
==—=m i settings.
Target: Microscape Image
Acquisition: BP445/45 Change the exposure
Exposure Time: | 250 2 |ms time.

14) To remove the well plate, click “Unload Well Plate.” Remove the well plate
from the stage. (Refer to 8.2)

(  Unload Well Plate  [)
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15) Click “OK.”

MEMO @ Selecting the “Use Software Focus to Determine Shifting
Distance” check box lets you set the Shifting Distance value

for the software focus plane so that 3D imaging can be
performed by using the software focus plane as a reference.
(Referto 7.2)

se Software Focus to Determine Shifting Distance

Shifting Distance: 5 Zlum
Target Cell
Slicing Intarval Ascending Distance: 5 2 um
1 Ascending Distance [+)

Shiting Dlltan::T 1 Dascentlfig Distance (-) Descending Distance: -5 o |um

Biottarn of el Plate Slicing Interval: I Zlum
Simultaneous Acquisition Targets: X Offeet: . i) : T

ch 1 HEEE ] BP445/45 Microscope Image I =

¥ Offset: 0 2 |um

Image Processing:

Select... || Test.. [Nc:-ne VI
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Setting Bright Field/Phase Contrast Acquisition

For the function of bright field/phase contrast acquisition, refer to 5.1.

1) Set the imaging channel. Under “Method,” select “Brightfield” or “Phase
Contrast.” (Refer to 5.5)

Ch1 =

Target: Microscope Image

I Methad:lBrithle\d 'I Acquisition: EP

» Exposure Time: | 250 o |ms

.
) 10000 Scurce: Lamp Binning:

2) Click the Action List tab.

|' Time-lapse Setting || Well Plate Scan Setting Action List |

3) Click “Bright-field/Phase-contrast Acquisition.”

o]
Fluorescence
Acquisition

Z-Stack
BF / Ph
Acquisition

Software Fluarescence
Focus Acquisition

DPC Dispense
Acquisition Operation

The screen for setting bright field/phase contrast imaging opens. (Refer to 6.2)

ACT: 0001 (*)(®)| Acquisition Target:

X Offset:

olle
[=] [=]
| ey [¢»
E E
3 3

Bright—field / ¥ Offset
Phase,—f,c_pr_ltrast Z Offset: 0.0 um
Agcquisition

Please select the bright-field/phase—contrast target. Live Imaging: [:]

4) Click “Select.”

Acquisition Target:

_—
Please select the bright-field/phase—contrast target

5) The Select Channel screen opens. Select the target channel, and then click
“OK.H

arget: Micrascope Image
sition: BPS25/50

Brightfield
10x

You must select channels which have same conditions {method, objective, light sources). [ Yencel |
—
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6) Display an imaging preview to check the imaging settings. Click “Test.”

The Image Acquisition Test screen opens. (Refer to 6.2)

i R
R e A

7) Click “Load Well Plate.” The well plate is transferred into the system. (Refer
to 8.1 for the setting of a plate.)

( LoadWellPlate [)

8) Click “Acquire Image” to display a preview.

Cl Acquire Image |

9) The preview screen opens. (Refer to 5.9 and 6.2)
Change the value of Z Offset while checking the preview screen to set the
best focal plane of cells.

X Dﬂ'set:l 00 % um
Y Dﬁ'sel_'l 00 % um

MEMO @In the phase contrast mode, correct phase-contrast images

cannot be obtained except for the center of the well.

[ c— )]
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10) Adjust the exposure time.

s

Exposure Time: | 230  |ms

11) After all items have been set, click “Stop” to stop the preview.

12) To remove the well plate, click “Unload Well Plate.” Remove the well plate
from the stage. (Refer to 8.2)

(| unload Well Plate )
v

13) Click “OK.”
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Setting Z-stack Bright-field/Phase-contrast Acquisition

For the function of Z-stack bright-field/phase-contrast acquisition, refer to 5.1.

1) Set the imaging channel. Under “Method,” select “Brightfield” or “Phase
Contrast.” (Refer to 5.5)

Ch1 (=l

Target: Microscope Image

I Method:lBrighl‘lie\d 'I Acquisition: | 8P
250

» Exposure Time:

—wom Light Fi Binning: | 1xl
A Source:lamp e

2) Click the Action List tab.

| Time-lapse Setting | Well Plate Scan Setting Action List |
|

3) Click “zZ-Stack Bright-field/Phase-contrast Acquisition.”

3D 7-Stack
Software Fluorescence BF / Ph 2 DPC Dispense
F Acquisiti Fluorescence Acquisiti BF / Ph Acauisiti Operati
ocus quIsTion Acquisition qQuIsIion Acquisition quisiion perauocn

The screen for setting Z-stack bright-field/phase-contrast imaging opens.
(Refer to 6.2)

ACT: 0001 L Shifting Distance: 5 = lum
Target Cell -~
Slicing Interwal ;: el B Ascending Distance: 5 2 |um
Shiking DistaEe] & Descendifig Distance (-] Descending Distance: -5 2 lum
Z-Stack Battom of ifell Plate Slicing Interval: 1 : o
Bright-field /
Phase-Contrast Acquisition Target: X Offset: [ 0 =lum
Acquisition ;
¥ Offset: 0 2 um

Image Processing:

Please select the bright-field/phase-contrast target. Select... || Test. None -

4) Click “Select.”

Simultanecus Acguisition Targets:

Please select the bright—field/phase—contrast target.

IM 80H01CO01-01E



5.

Using the Measurement Software 5-49

5) The Select Channel screen opens. Select the target channel, and then

click “OK.”

get: Microscope Image

h1 Acquisition: BP525/50

Method: Brightfield

6) Set the Z-stack imaging

You must select channels which have same conditions [method, objective. light suur(es)( ;n(d

area.

Target Call Shifting Distance: 5 = um
L 1 Ascanding Distanca (+)  Ascending Distance: 5 & um
Shifting Dlstln::T 1 Descending Distance (<)  Descending Distance:| -5 = um
Bottom of Wall Plate Slicing Interval: 1% um

Item Explanation

Shifting Distance

Amount of shift from the auto-focus position
(Reference plane of Z-stack imaging)

Ascending Distance

Distance from the Shifting Distance position to the top
plane of Z-stack imaging

Descending Distance

Distance from the Shifting Distance position to the
bottom plane of Z-stack imaging

Slicing Interval

Z step width

In the above example, the plane 5 ym above the auto-focus position is set as
the reference plane of Z-stack imaging, and 11 images are captured in 1 um
steps over the area between 5 um below and 5 ym above this focal plane.

7) Display an imaging preview to check the imaging settings. Click “Test.”
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The Image Acquisition Test screen opens. (Refer to 6.2)
[ 1mage Acqustion Test. |

Timeline: Time Line 1 / ACT: 0001 / Action: Software Focus

(ogm ) [sf1) o] Descencing Disarce| 5 lum zOMer| o 2um
Mm‘i 14 um  Image Processing
= None
Wicny
Target: Microscope Image
» Acquisition: BP445/45
) e I
s o aciion et [Tk i oo
simieen] [ scr ]
(Cox ] (Ccamee |

8) Click “Load Well Plate.” The well plate is transferred into the system. (Refer
to 8.1 for the setting of a plate.)

Load Well Plate  |)

9) Click “Acquire Image” to display a preview.

C Acauire Image [ sion

10) The preview screen opens. (Refer to 5.9 and 6.2.)
O

@ In the phase contrast mode, correct phase-contrast images
cannot be obtained except for the center of the well.
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11) An output method for captured Z images can be selected from the “Image
Processing” items.

Image Processing:

Mone -

Maximum
Minimum

Average
Surn

Image Processing | Explanation

None Acquired each Z image is saved to output folder.
Maximum MIP images are saved to output folder. (Refer to 5.1.)
Minimum MinIP images are saved to output folder. (Refer to 5.1.)
Average AIP images are saved to output folder. (Refer to 5.1.)
Sum SUM images are saved to output folder. (Refer to 5.1)

12) Adjust the set values while checking the preview screen. If any of the
settings has been changed, click “Acquire Image” to check the image on

the preview screen again.

geg

Shifting Distance:

w ||
$r| 4D
=
3

(=
3

Ascending Distance:

c
3

Descending Distance: |

'
w

4

X Offset: ) um
Y Offset: o um

Z Offset: | o

/

<)

um

4)

Change the offset
settings.

Y (¢

Slicing Interval:

]
c
3

Image Processing

Target: Micrescope Image

Acquisition: EP445/45

Exposure Time:

250 =

1'|I'I’I5

TRoe— ~| |

Change the Z-stack
imaging settings.

Change the exposure
time.

13) To remove the well plate, click “Unload Well Plate.” Remove the well plate
from the stage. (Refer to 8.2)

(  Unload Well Plate

D

14) Click “OK.”
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Setting DPC Acquisition

Refer to 5.1 for the DPC acquisition function.

1) Set the imaging channel. Under “Method,” select “Digital Phase Contrast.
(Refer to 5.5)

i == Target: Microscope Image

]

vJ lAcqu\sit\cn: [BP525/50

ExposurETime:‘ 250 :‘ms

Binning:

I Method: lDigltaI Phase Contrast

»

10000 | | Light

@Aberrant DPC image is generated from saturated image.
MEMO Please adjust Lamp power and Exposure Time not to
2) Click the Action List tab.

[ c— )]

saturate.

| Time-lapse Setting | Well Plate Scan Setting | Action List
[

3) Click “DPC Acquisition”.

Z-5tack

£l
Software Fluorescence BF / Ph Dispense
F Acquisiti Fluorescence Acquisiti BF / Ph Acauisiti Operati
ocus quisiticn e quisition e quisition peration

The screen for setting DPC Acquisition opens. (Refer to 6.2)

ACT:0001 (=X Search Center of Z Shifting Distance: 02 um
Ascending Dist -~
FEERE 0 () Ascending Distance: 10 lum
Slicing Interwval Descending Distance (=) o
Descending Distance: -10 3 |um
Shifting Cistance T o
Slicing Interval: 2 2lum
DF‘C Acquisition Target: ¥ Offset: [ 0 2 um
Acquisition L
¥ Offset: 0 2 |um
Please select a DPC target. AZ: 50 Z|um
Image Type: |Fluortype ~
Contrast: 0.01 2

4) Click “Select”.
Acquisition Target:

iy

Please select a DPC target.

[ Select... ]J)Test... ]
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5) The Select Channel screen opens. Select the target channel, and then click
“OK.”

» Select Channel E@

Target: Microscope Image
h1 Acquisition: BP525/50 lethod: Digital Phase Contrast
e 10x

rce: Lamp

/_\ =

You can select only a single channel. ’Cancel |

6) Set the automatic DPC reference position search.

¥ Search Center of Z Shifting Distance: 5 o= um
A 2 ) Ascending Distance: 10 2 um
Slicing Interwal Descending Distance (-]
Descending Distance: -10 2 lum
Shifting Distance
T Slicing Interval: 2 - lum

Item Explanation

Check in case of performing automatic DPC

Search Center of Z .
reference position search.

Amount of shift from the auto-focus position

(If “Search Center of Z” is checked, this Z position is
Shifting Distance reference plane of automatic DPC reference position
search. If unchecked, this Z position is reference
plane of DPC imaging)

Distance from the Shifting Distance position to the top
plane of automatic DPC reference position search
Distance from the Shifting Distance position to the
Descending Distance | bottom plane of automatic DPC reference position
search

Slicing Interval Z step width

@DPC image is created from multiple images of different Z
MEMO

Ascending Distance

[3)]

position by image processing. DPC reference position
means the reference Z position of these multiple images.
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In the above example, the plane 5 ym above the auto-focus position is set as
the reference plane of automatic DPC reference position search, and bright
field images are captured in 2 um steps over the area between 10 ym below
and 10 um above this focal plane. From the total of 11 images captured, the
one with the most optimal for center of DPC acquisition is output as the image
in focus.

7) Select DPC image type to output.

Image Type: |Flucr type ™

Contrast:

8) Display an imaging preview to check the imaging settings. Click “Test.”

Test... ’

The Image Acquisition Test screen opens. (Refer to 6.2)

'+ tmage Aciston Test (=]

Tame Line  / ACT-0003 / Action: D9€ Acqiniton

9) Click “Load Well Plate.” The well plate is transferred to the reader. (Refer to
8.1 for the setting of a plate.)

P e ——

( LoadWell Plate )

10) Click “Acquire Image” to display a preview.

Cl Acquire Image |
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11) A preview is displayed. (Refer to 5.9 and 6.2)
Bring the mouse pointer onto each preview image, and a check box will
appear. Clicking the check box reflects the corresponding position in the
Shifting Distance field, so click the check box of the image in best focus.
The image of the most optimal for center of DPC acquisition is shown with
a red border, so look for a red bordered image.

Bring the mouse pointer onto each
preview image, and a check box
will appear. Clicking the check box |
reflects the corresponding position
in the Shifting Distance field.

Shifting Distance: -2 :
Ascending Distance: 10 :
Descending Distance: -10 :
Slicing Interval: 7 :

12) After confirming the image selected on the preview screen, adjust the
settings to appropriate values. If any of the settings has been changed,
click “Acquire Image” to check the image on the preview screen again.

Search Z Center for DPC

Shifting Distance: 5

c

X Offset: 0

Set the offset settings.

-~ um
E] Ascending Distance: 10 ul Y Offset: 0 “|um
Descending Distance: -10 ul

= |
3[4

(]

Slicing Interval: o E= |u1

Target: Microscope Image

Change the software focus settings.

Acquisition: BP525/50

Change the exposure
time.

IM 80H01CO01-01E



5-56 5. Using the Measurement Software

13) In case of changing DPC acquiring setting, select “A Z” tab. Check “Auto
Contrast” and “Acquire Multiple A Z” and click “Acquire Image”.

SF/Fluor/BF/PH | DPC X¢/ZCented| DPC A7

o ._l[

Measurement Parameter st £
A7 50 “/|um |. Auto Contrast
Image Type: -
95 ¥P< | Eluoghipe | Maximum AZ: 15 ® lum
Constrast: 0.01 = —
— Minimum AZ: 3 A (um
Refresh Previ
[Refresh Preview | S um

Target: Microscope Image
«cquisiticn: BP525/50

sure Time: | 250 2 |ms

Optimize Cell Recognition Parameter

n test finished Acquire Image |

@DPC image is created from multiple bright field images of
different Z position by image processing. “AZ” in this
procedure means distance of these Z positions.

MEMO
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14) A preview is displayed. (Refer to 5.9 and 6.2)
Bring the mouse pointer onto each preview image, and a check box will
appear. Clicking the check box reflects the corresponding position in the A
Z field, so click the check box of the image in the most optimal DPC image.

Bring the mouse pointer onto each
preview image, and a check box
will appear. Clicking the check box
reflects the corresponding position |
inthe AZ field.

2 Measurement Paramster ;.
k. AF: 17 *=|um o
Image Type: | Flygr type B

Constrast:

15) To remove the well plate, click “Unload Well Plate.” Remove the well plate
from the stage. (Refer to 8.2)

Load We ate

(l Unload Well Plate )

16) Click “OK.”
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Setting Dispensing Operation

For the function of dispensing operation, refer to 5.1.

1) Click the Action List tab.

| Time-lapse Setting || Well Plate Scan Setting Action List
|
2) Click “Dispense Operation.”
Software Fluorescence 0 BF / Ph £Stack DPC Dispense
Focus Acquisition Fluorescence Acquisition B/ h Acquisition Operation
9 Acquisition 9 Acquisition 9 P

The screen for setting dispensing opens. (Refer to 6.2)

ACT: 0001 = }
Dispense Setting Name:

CJ

Dispense Edit Dispense Setting

Operation

3) Select the dispensing setting file.

Dispense Setting Mame:

Please enter dispense setting name.

Edit Dispense Setting

Please enter dispense s

Click here to open the screen for
selecting a dispensing setting file.

After selecting the dispensing setting file, click “Select.”

Select a dispense setting :

Dispense Setting
‘ Dispensing test

[ Create Dispense Setting ] [ Modify Dispense Setting ]

C s )
—— ™

Create a new dispensing setting file.
(Refer to 5.12)

Dispense Setting Name: Dispensing test

Edit a dispensing setting file.

L]

[ Edit Disgense Setting ]

Edit the dispensing setting file to have been selected.
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5.8.Setting High-speed Time-lapse Imaging

For the function of high-speed time-lapse imaging, refer to 5.1.
1) On the Action List tab, set a “Fluorescence Acquisition” task. (Refer to 5.7)

2) Open the screen for setting high-speed time-lapse imaging.

ACT:0001 (|  Simultanecus Acquisition Targets:

] Use Software Focus X Offset: 0 : um

ch 1 I cri45/45 @3 Microscope Image Y Offcet: 0 =lum

Fluorescence Z Offset: 0 : um
Acquisition

[m_ Test... Jf Live Imaging: | Off

Connected Action:

Live Imaging display
ON : Perform high-speed time-lapse imaging.
OFF : Do not perform high-speed time-lapse imaging.

Clicking here opens the screen for
setting high-speed time-lapse imaging.

The screen for setting high-speed time-lapse imaging opens. (Refer to 6.2)

» Set Live Imaging Parameters [T
_) No Live Imaging
@ Use Live Imaging:
Period: 10000 3 | ms
Interval: 261 2| ms
Dispense Setting Name Timing Add... |
Change... |
Dispense Setting:
Delete |
Liquid Valume... |
[C] Perform AF during live imaging
| Test Interval Value | Ok | Cancel ‘

3) Select “Use Live Imaging.”
) Mo Live Imaging

9 Use Live Imaging:

4) Enter the value of “Period” (period of high-speed time-lapse imaging).
(Interval = Period)

Period: | 30000 & ms
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5) Set dispensing setting. (Set this item if dispensing is performed.)
Click “Add.”

Dispense Setting: | Dispense Setting Mame Timing Add...

Change...
Liquid Volume...

Dispense Setting:  Dispensing

[ Edit Dispense Setting ]

Dispense Timing:

Click to display the screen to select dispensing setting file.

Select a dispensing setting file and then click “Select.”
|

[ Create Dispense Setting ] [ Modify Dispense Setting ] “
~—

Create a new dispensing
setting file.
(Referto 5.12 and 7.12.)

Edit a dispensing setting file.

Enter the value of “Dispense Timing” (timing at which to drip reagent).
(1000ms =Dispense Timing)

Dispense Setting:  Dispensing G

[ Edit Dispense Setting ]

Dispense Timing:

Cancel

MEMO @Dispensing cannot be set for bright-field/phase-contrast

acquisition.

@Up to three dispensing setting files can be assigned.
(Refer to 5.1 for detail of multi dispensing.)

[ c— )]
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6) Enter the value of “Interval” (interval of high-speed time-lapse imaging).
After entering, click “Test Interval Value.”

5 St v ing s S L

() No Live Imaging
@ Use Live Imaging:
Period: 10000 2 ms
nterval: 261 2 |ms
| mspense Setting Name Timing Add...
-
Dispense Setting:
[7] Perform AF during live imaging

A message screen is displayed if the entered value for “Interval” is shorter than
allowed. Re-enter “Interval” according to the message.

Period: 30000 & ms

Interval: 182

e
-

(5 Bl
_ CellVoyager Measurement Syste M

The interval value must be 315 msec or greater. I

Re-enter “Interval” longer than 315ms.

. = — a

[ MEMO @ Settable value for “Interval” is subject to some
parameters such as exposure time, binning, transfer

speed to storage, autofocus setting, etc.

7) Check “Perform AF during live imaging” to perform autofocus during
high-speed time-lapse imaging.

1 55 s g e L

() Mo Live Imaging
® Use Live Imaging:
Period: 10000 2| ms
Interval: 261 L ms
Dispense Setting Name Timing Add...
-
Dispense Setting:
=
Perform AF during live imaging
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MEMO @ Autofocus during high-speed time-lapse imaging

cannot be performed if “Interval” isn’t long enough.

(According to acquisition condition, about over than
5000 ms. )

In this case, red box appears around “Perform AF

during live imaging”. Uncheck “Perform AF during live
imaging” or set longer value to “Interval”.

[ c— ]

Perform AF during live imaging

@ Following setting is recommended when autofocus
during high-speed time-lapse imaging is performed.
Also, following setting must be set in combination.

- Set software focus at previous “Action List”.

ACT:0001 &IXI Target Cel Shifting Distance: 5 = um
3 - . -~

Slicing Interval { scanding Distanice (+) Ascending Distance: 5 & um

Shifting Dlshncnl 1 Descendinig Distance (-)  Descending Distance: -5 = um

Software Bottom of Well Plate Slicing Interval: 12 um

Focus
Software Focus Target: X Offset: 0 == | um
[ ¢h 1 T 5P525/50 @2 Microscope Image ‘ ¥ Offcet: 0 :|um
Select... || Test..

ACT:0002 3| Simultaneous Acquisition Targats: Use Software Focus X Offset: 0 :|um

- /50 @ icro £ =
Ch BP525/50 @2 Microscope Image ¥ Offeet: 0 Bl
Fluorescence Z Offset: 0 % |um

Acquisition

Connected Action: | None -

- Check “Force undersurface detection on AF” at bottom
of “Action List”.
["] Optimize measurement sequence to shorten time for
F:uru:e undersurface detection on AF
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» Set Live Imaging Pammeters_ =

_) No Live Imaging

@ Use Live Imaging:

Period: 30000 5 ms

-~

Interval: 400 | ms
Dispense Setting Name Timing
Dispensing 5000 ms m
Dispense Setting:
Deleta
quuld Volume...

[C] Perform AF during live imaging

Example of a high-time lapse setting

In the above example, time-lapse imaging is performed at an imaging interval
of 400 ms and reagent is dropped 5 seconds after the start of imaging. The

system moves to the next well after capturing for a period of 30 seconds.

8) After all items have been set, click “OK.”
|

[ O ] [ Cancel ]
ACT:0001 (™| Simultaneous Acquisition Targets: ["] Use Software Focus XOHset 0 o |um
ch 1 I £r445/45 @3 Microscope Image | 0 = lum
-
Fluorescence Z Offset: =

Acquisiti
cquisition m
=

ected Action:

The Live Imaging setting changes to “ON.”
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5.9.Setting the Preview Screen

- —
+ Inmage Acquistion Test
Timelne:Time ine 1 / ACT: 001/ AcionsSofware Fous

Mesiom =¥ <Jo]] pescencing i

Slicing Interval: 12 um  Image Processing
7 None

Fcn
Target: Microscope Image

» Acquisition: BP4s5/45

I

Preview screen (Refer to 6.2)

1) Select the well whose preview will be displayed.
Click a desired well to be used for the image-acquisition test.

1 2 3 4 5 B T 8 9 10 1 12
000000000000
000000000000
‘000000000000
00000 000000

‘000000000000
‘000000000000
‘900000000000
" 900000000000

2) Specify the acquisition point in the well. Click the arrow buttons to move the
acquisition point. Click on the well, and the clicked point will be specified as
the imaging point.

Ctrl + turning the mouse wheel to zoom range.
Ctrl + left-drag to move display range

Click the mouse wheel to cancel expansion

7 times expanded display is possible.

Move the acquisition point.

Fastest
Very Fast
Fast

Change the moving speed of the acquisition
point.

Acq
Very Slow
Slowest Exposu
A
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3) Adjust the contrast on the preview screen. Click the contrast bar to change
the display color for preview.

Expand the screen for Click to change the display color.
contrast adjustment.

Exposure Tim¢

#ch1

Drag to adjust the contrast.

Select the maximum intensity
for contrast adjustment.
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5.10.

Setting the Cell Recognition Algorithm

# Set Cell Recognition Parameters ‘ @1
Algarithm: [Connection B |
Threshold: 1000 2
[ ¥| Remove the fragments of the cell at the edge of the image
| Measure: Mean Cell Diameter: 15 : um
| Minimum Scaling Facter: 0.5 : (7.5 um)
| Maximurn Scaling Factor: 2 c (30.0 um)
) [ Cancel ]
e

Cell recognition algorithm setting screen

Items displayed on the cell recognition algorithm setting screen

Item

Explanation

Algorithm

Sets the algorithm to count the number of
cells.

Binary per Mean Area

Algorithm to obtain the number of cells by
binarizing cell images and dividing the total
area of the recognized cells by the mean
cell size.

Connection

Algorithm to binarize cell images, perform
cell labeling, and count the number of cells
that fall within the range between the
entered minimum and maximum scaling
factors relative to the cell mean size.

Connection and Binary per
Mean Area

Algorithm to add the number of cells
obtained by the Connection algorithm and
the number of cells obtained by the Binary
per Mean Area algorithm in relation to the
number of cells that exceeds the maximum
scaling factor relative to the cell mean
size.

Threshold

Threshold to binarize cell images.

Remove the fragments of the
cell at the edge of the image

Check the checkbox to exclude the cells at
the edges of the image in the cell count.

Mean Cell Diameter

Specifies the mean cell diameter.
Unit: um

Minimum Scaling Factor

Sets the minimum scaling factor.

Maximum Scaling Factor

Sets the maximum scaling factor.
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1) Select the cell recognition algorithm.

Algorithm: | Connection W |

2) Select the following check box if you do not want the cells at edges of the
image to be recognized.

Remove the fragments of the cell at the edge of the image

3) Do not set anything under “Threshold” and “Measure,” and click “OK.”

4) The preview screen opens based on the Action List tab settings to which the
cell recognition algorithm has been applied. Adjust the well position, imaging
position, etc. (Refer to 5.9)

= Image Acquisition Test [==]
Timelne Tine e 1 / ACT:0001 / Actio: Sotware Focus

5) Select the “Optimize Cell Recognition Parameter” (automatically optimize
the set values of the recognition algorithm) checkbox, and then click
“Acquire Image.”

g I
ptimize Cell Recognition Parameter (| Show Cell Recognition Image

6) After checking the preview screen, click “Stop.” When the preview screen
closes, the “Threshold” and “Measure” parameters on the cell recognition
algorithm setting screen have been automatically set to optimal values. To
manually set the parameters, unselect the “Optimize Cell Recognition
Parameter” check box and adjust the “Threshold” and “Measure”
parameters while checking the preview screen.

F bl
# Set Cell Recognition Parameters - @

Algarithm: [Connection 'l

-~
-

Threshold: 687

[ Remove the fragments of the cell at the edge of the image

EELTE Mean Cell Diameter: 12 : um

Minimum Scaling Factor: 05 : (6.0 um)

Maximum Scaling Factor: 2 : (24.0 um)

Cancel
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5.11. Saving the Measurement Setting File

1) In the menu of the measurement setting file, click “File” and then select
“Save As.”

- L—
» new setting® [Measurement Setting] - Cel

File | Edit View Help
Save Ctrl+5
| save as.. Ctrl+Shift+S |
CGSE 96 gi

2) Enter the name under which to save the measurement setting file, and click
“Save the Measurement Setting.”

‘| Measurement Setting List - CellVoyager -@ﬂg"
Enter a measurement setting name:
Measurement Setting Well Plate Type Application Date
I
Measurement Setting Name: [__Save the Measurement Setting_| [ Cancel |
Measurement Setting Name4 Sample Test |I[ Save the Measurement Setting ]][ Cancel
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5.12. Creating a Dispensing Setting File

1) Click “More” in the Reader area to open the Reader Control screen.

F

The Reader Control screen opens. (Refer to 6.4)

e 2t view Nesmerere Hep
& Do Comle
= ]
= =
PR N

ot Pone A

B U e "‘“‘“‘\ “"’1

Yoo Sin 1
T Feate Do [omomn]  [gee]

RS

2) Click “Open Dispense Setting List” in the File menu.

| Reader Control - CellVoyager
File | Edit View Measurement Help

Open Well Plate Information List

Cpen Measurement Setting List
I Open Dispense Setting List I ser | Waierl Loz

Open Measurement Data List

Get
Close o= |
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3) The Dispense Setting List screen opens. Click “New.”

| New 1| Open ||  Delete |

Create a new dispensing setting Edit a dispensing setting
file. file.

Delete a dispensing
setting file.

The Dispense Setting screen appears. (Refer to 6.3)

4) In the menu, click View -> Basic Dispense Setting or Advanced Dispense
Setting, and select the dispensing setting mode. To configure the advanced
setting for the dispensing operation, select Advanced Dispense Setting.

Eile [ Simulation

Dis Dispense Mapping
Dispense Simulation

S
Plaf ¥ Basic Dispense Setting
Pla Advanced Dispense Setting
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5) Display the Dispense Mapping tab and then display source plate and assay
plate.

Saource Plate

| s e |
Platel o

Dispense Mapping | Dispense S\'mu\atir I

Show the well plate [P N Show the well plate

i on the assay plate.
[ | Close the plate view. yP
9000000000

on the source plate.

@ Only one source plate and up to four assay plates can be
MEMO

set.

[ c— ]

@ Dispensing to multiple assay plates is possible when a
large incubator (sold separately) is used.

6) Link the wells on the source plate and assay plate.

Source Plate

Assay Plste L]
Platel

Platel
(]
3 7 8 9 10 11 12

H............

@Dispensing to an assay plate from one well on the source
MEMO . .
plate is possible up to four wells.
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@\When linking individual wells

Source Plate Assay Plate [e]
Platel Platel
(]

to register.

Source Plate Assay Plate Le]
Platel Platel
]

m [} w >
20000000 -

=

09000000

=

9000000

=

9000000
- o

8 9

@

"

e

Source Plate Specify the same range as |[|[5]
Platel
=)

Left-click A1 and then [

drag the pointer to D6 to :

specify the range.

Source Plate Assay Plate [e]

Platel Platel

>

™

o

D

L
@

[}

T
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@®When deleting wells

Source Plate Assay Plate [e]
Platel Platel
(5]

6 7 8 9 10 11 12

H............

Source Plate Assay Plate [s]

Platel Platel

" ............

7) Set the dispensing parameters. (Refer to 5.13)

When the association is set, the setting items for individual wells are
displayed on the “Dispense Setting” tab.

Select a range of wells in the source plate, or select a range of wells on the
“Dispense Setting” tab by dragging with the mouse while holding down the
Shift key, and then enter the dispensing parameters. The same parameters
can be set to all wells in the selected range. The dispensing parameters to
be entered vary between “Basic Dispense Setting” and “Advanced Dispense
Setting