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Confocal Quantitative Image Cytometer

oyager CQ1

Optics
Fluorescence

Transmitted illuminatio
Camera

Objective lens

Attachment
Sample vessel

XY stage

Stage heater (Option)

Z focus
Autofocus

Feature data

Data format

Fast time lapse (Optio
Workstation

Gas Mixer (Option)

Size / Weight

Environment

Power consumption

*1 Phase contrast option is required

*2 Stage heater option is required to use environment keeping function
*3 Phase contrast observation is unavailable

Microlens enhanced dual wide Nipkow disk confocal

Laser : Choose Max.4 lasers from 405 / 488 / 561 / 640 nm
EM Filter : Max. 10 filters (Included 1 filter for transmitted illumination)

Phase contrast™, Bright field Light source : LED

Number of effective pixels:sCMOS 2000 x 2000pixels, FOV:13.0 x 13.0mm

Max.6 lenses
Dry : 2x, 4x, 10x, 20x, 40x Long working distance : 20x, 40x
For thick bottom vessel : 20x Phase contrast™ : 10x, 20x

All wells imaging type, Chambered type™

Microplate (6, 12, 24, 483, 96™3, 3843, 1536™ well), Slideglass™",
Cover glass chamber™, Dish™ (35, 60 mm)

High-precision XY stage, designated resolution: 0.1 pym

Stage heater with chamber

Controllable temperature range : Room temperature +5 - +17°C, Max.40°C

Settable temperature resolution: 0.1°C Humidity holding™®

Electric Z motor, designated resolution: 0.1 ym

Laser autofocus, Software autofocus

Number of cells / cellular gfranules, Intensity, Volume, Surface area, Area, Perimeter,
u

Diameter, Sphericity, Circularity, Length, etc.

Captured image : 16 bit TIFF (OME-TIFF)

Output movie format : WMV, MP4

Output image format : TIFF (16 bit, 8 bit), PNG, JPEG Output numerical data format : FCS, CSV, ICE

Selectable from Max.100fps or Max.20fps

Measurement and analysis workstation

Long-time model : CO2 concentration 5-18 %

Hypoxia model : COz2 concentration 5 - 20 %, Oz concentration 0.1 - 18 %

Main unit : 600 x 400 x 437 mm, 44 kg

Utility box : 275 x 432 x 298 mm, 18 kg

Gas Mixer (Option) Long-time model : 275 x 432 x 298mm, 9.3kg
Gas Mixer (Option) Hypoxia model : 160 x 260 x 187mm, 5.2kg

Main unit and Utility box : 15 - 35 °C, 20 - 70 % RH No condensation

Gas Mixer (Option) Long-time model : 15 - 30°C, 20 - 70%RH No condensation

Gas Mixer (Option) Hypoxia model : 20 - 30°C, 10 - 85%RH No condensation

Main unit and Utility box : 100-240 VAC, 800 VAmax
Workstation : 100-240 VAC, 950 VAmax

Gas Mixer (Option) Long-time model : 100 - 240 VAC, 60 VAmax
Gas Mixer (Option) Hypoxia model : 100 - 240 VAC, 50 VAmax

Reliable after-service / Powerful technical support

We offer the best after-service program to meet your

Our HCA experts will support you to obtain the best results easily.

*4 Option
*5 Environment keeping function is unavailable
*6 Humidity holding time is changed by condition

requirement and budget.

CQ1 is sold under license from ThermoFisher Scientific patent portfolio related to High Content Screening and Analysis.
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Safety Precautions
* Read the user's manual
carefully in order to use
the instrument correctly

and safely.
* This product falls under

the category of class 1
laser products.

Yokogawa Electric Corporation

Life Business HQ

2-3 Hokuyoudai, Kanazawa-shi, Ishikawa 920-0177, Japan

Phone: (81)-76-258-7028

E-mail: csu_livecell_imaging@cs.jp.yokogawa.com
https://www.yokogawa.com/solutions/products-platforms/life-science/

Subject to change without notice.

The names of corporations, organizations, products, services and logos herein are

Represented by:

either registered trademarks or trademarks of Yokogawa Electric Corporation or their respective holders.
All Rights Reserved, Copyright ©2014, Yokogawa Electric Corporation
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Cell measurement by high-throughput 3D imaging

Confocal Quantitative Image Cytometer

‘ e Confocal Quantitative Image Cytometer

oyager CQ1 osrers
a new approach to cell measurement

Clear 3D images obtained from confocal microscopes have been enabling advancements in
cell biology research for many years.

This imaging technology combined with population analysis now provides

a significant advancement for cytometry.

Kiewuwns

The CQ1 enables clear 3D imaging, object recognition,

and rapid quantification of live cells and cell clusters.

The data from the images help in the understanding, and enhance the reliability of data.
CQ1 is equipped with a high-performance stage incubator which enables long term

live imaging in combination with Yokogawa's unique cell-friendly imaging technology.
The Yokogawa CQ?1 is an easy to use all-in-one

confocal microscope for are affordable price.
The CQ1 comes with a number of configurable
options and can be integrated into a

fully automated screening system.

Data'provided by Ecole Normale Supérieune de-f o (ENS Lyon)

Imaging
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o¥ Raise your high-content analytics to the next level!

Enables measurement of spheroids,
colonies and tissue sections.

® Possible to measure cells in culture dish without
preprocessing such as cell peeling, unlike a flow cytometer

® Thanks to Yokogawa add comma after technology
the confocal disk confocal, 3D images are acquired
rapidly and gently

® Max.10 colors emission with 4 colors excitation and
transmission illumination imaging

® Live cell chamber and time-lapse measurements

@ Accurate feature extraction to facilitate sophisticated
cell analysis

@ Wide FOV with tiling function ensures effortless imaging
of large samples

Offers the similar capabilities
as flow cytometery

® Analyzed data displayed in real-time with image
acquisition (On the fly analysis)
@ Application protocols guided by templates

@ Ability to trace back to the original image from a
data point in a graph and to remeasure

@ All-in-one system with easy operation

Compact footprint, light weight
bench-top system; no need for darkroom

Open platform

® Output FCS/CSV/ICE data format readable by
third-party data analysis software

® Connectable with external systems via plate
handling robot

® A variety of cell culture and sample vessels are
applicable

o¥ Example of setup

o¥ Contrast of measurement methods

El Non-confocal Confocal
oW cytometer imaging system imaging system

eCell peeling treatment is necessary.
*Risk of damaging to cell

Unable to re-measure
nor confirm by image

o
-
.
Lo

Imaging is difficult
sample is thick.

e =8 LRS-

3D imaging of thick sample
In addition, CQ1 is high-throughput
and gentle with cell.
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el I Confocal Quantitative Image Cytometer

Voyager CQ1

About the CQ1

Multiple Functions Fully Integrated in a Compact Box

Stage Incubator
Microscope Unit

Maximal performance objective lens (super apochromat)
and the widest field/ highest-resolution sCMOS camera
achieve high-throughput measurements of submicron sample.

ity, and CO, / O, concentration of the sample environment to maintain
ble time-lapse imaging.

urs in combination with the dedicated gas mixer (Long-time model).By using 3D
eactions of intracellular organelles and dynamic movements such as cell migration can be
out missing anything.

Emission Filter

Up to 10 Emission filters can be mounted.
Measurement of multiple markers can be

achieved in just one experiment.

Stage Heater™ Gas Mixer (Option)

Long-time model

Fast Time Lapse Function

Capable of capturing up to 100 images per second (100 fps).
It makes possible to capture high-speed phenomena that were previously difficult to capture.

A: Gelatin fiber substrate for cell culture (Genocell® Plate for Myocardial Evaluation,
Japan Wool Co. A: iPSC-derived cardiomyocytes in culture on a gelatin fiber
substrate for cell culture (Genocell® Myocardial Evaluation Plate, Japan Wool Co.
Bright field image (left), stained with calcium-sensitive fluorescent dye (right).

B: Calcium signal waveform fluctuating periodically in response to myocardial
pulsation (upper panel). High-speed imaging at 100 frames per second allows

[ ) the fast-rising portions of the waveform to be captured at a sufficient sampling
. frequency. High-speed imaging at 100 frames per second allows the fast-rising
CO nfoca I Sca nner U n |t portions of the waveform to be captured at a sufficient sampling frequency.
Multi-beam scan by “Microlens enhanced dual Nipkow disk confocal” achieve high-throughput 2D/ 3D imaging
with minimum damage to samples. Light Sources j Sample vessels \
Up to 4 laser sources for confocal imaging can be Imaging with a variety of containers is possible.
installed. Also, light source for phase contrast and bright
camera field imaging is installed as a standard function, which is = 1
< extremely useful when confirming sample shapes. . . A
. L.
Microplate 35 mm dish™ 60 mm dish™
@ Objective lens
%Sample
Example: Cellcycle measurement of cancer cells . - F
Slide glass™ Cover glass chamber™
\. J *1 Option
'Q. 3 CQ1 cQ1 4 'Q'
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el I Confocal Quantitative Image Cytometer

AbOUE €0 1 yoyager CQil
Set the protocol and One Click! -Easy & Universal Software-

START! Step
1 Acquisition Setting

Set wells, fields, focus, color,
time-inteval of imaging.

2 Acquiring
Images of samples are acquired
full-automatically by set condition.

Sample Loadlng ocal images can be used for

Ir presentation, documentation and so
on™.

Also, images can
be loaded to third
party*2 analysis
software.

e
= | —

Analysis Data

CellPathfinder allows for more advanced
analysis

Step
3 Recognition, Analysis Setting

Set image recognition parameters and extract the structures to be recognized.

Spheroid structure : FISH

I.i”—r' —
2o —
I 'Mk - Image Analysis, Result Output

Circulating tumor cells — Attribute of extracted structures (size, intensity, location and so on) are quantified and
they are shown as graph. —

Various analysis template are prepared. Also, detail recognition/ analysis
Complicated settings are not needed. condition can be set by customer. T

Plots are shown by
different color by each well

Graph and image are related

Automatic Measurement
Imaging and analysis,

is performed by One Click. ® Rec Aq

»s

*1: Output by PNG, JPG or 8bit-TIFF format *2: Output by OME-TIFF format

'Q. 5 CQ1l €Q1 6
I
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C el I Confocal Quantitative Image Cytometer
\oyager CQ1

Measurement example

Let's start the easiest 3D Measurement! @ e o
protocol @ @ @ & é &

D
The CQ1 stands as the premier solution for 3D measurement systems. . =
It offers straightforward cell identification, precise colony counting, Image data Recognition : Colonies Recognition : Cells
and intricate colony property analysis. Moreover, (Whole well, 3D) . . .
i . . . 1 i L. d Numerical data : Colonies Numerical data : Cells
it provides comprehensive well imaging and analysis capabilities. (Volume, Intensity, (Volume, Intensity,
Morphology, etc.) Morphology, etc.)

Quality control Quality control

High-speed

Differentiation
marker
positive

Cell count

200

Marker expression per cell

Non-uniform sphere

Uniform pluripotent state

Slice images Cell recognition

(——
904
ol Differentiation
ol marker 100000 A 100000 Whole well tile image
£l negative = A §
3 = 2 1 9
9] o . o
— 404 o iz o
om0 x
8 o zj 10000 :-.. it
20 N I o0 Sphere shape and pluripotencymarker
101 g % expression level are suitable index for
) ||||||..|||.|.| i o o evaluation of quality of pluripotent
Partiall Partiall b Mazo:keraogxpfzssisf)on ptor Ceﬂ;i 10000 100000 10000 100000 State Of human IPSC Sphere
Undifferentiated differentigted differenti;/ted Total DNA content per sphere Sphere size (area)
Aggregated cell images were taken in slices and presented as 3D. Sphere shape and pluripotencymarker expression level are suitable index for evaluation of quality of
Marker expression level as well as spatial information of individual cells were quantified via image pluripotent state of human iPSC sphere.

analysis.
Data provided by ReproCell

Template Template

T
B Spheroid structure H Applications 5 4 T B Colony measurement H Applications
Cell-by-cell measurement of aggregated *should be spheroids I .:' Cell-by-cell measurement of aggregated +Colony growth
cells like spheroids. -Differentiation I o cells like spheroids evaluation

-Differentiation

i Colony measurement.
Spheroid structure

cQ1 8

7 CQ1

1K
K
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Measurement example

Dive Deeper into Analysis!

High quality confocal images from the CQ1 can be used for more detailed image e
Morphology change, particle analysis and other '

High Content Analysis that require high resolution images.
Of course the CQ1 can work like simple Confocal Microscopy to
space problem between get analyzed data and images.

Analysis: gamma-H2AX focus formation

Nuclei

Average of yH2AX Granule
total intensity

2

H202(1mM) - + + + + +
Wortmannin - 0 0.2 1 5 25
Target recognition (uM)

The phosphorylation of histone H2AX Ser139 (gamma-H2AX) is one of the significant events upon the
breakage of double strand DNA. Quantitative measurement of gamma-H2AX focus formation can be
easily performed by using the high-speed confocal image acquisition in combination with the Granule
Analysis Template.

Template

B Dots in Nucleus H Applications

o Measurements of dots in cytoplasm and +FISH
nuclei *GPCR
Precise separation of individual dots by
Dots in Nucleus the confocal unit

9 CQ1

1K

@

Quantitative | High resolution

Nuclear translocation

C el I Confocal Quantitative Image Cytometer
\oyager CQ1

cxample| /< el -8 Dl

protocol AQ}‘- _ A«wj‘ _ ‘_01 - » A-OJ' @),
\V'3 \V'3 AV AV
» Y Ve Vo
Image data Recognition : Nucleus Recognition : Cellbody Recognition : Dots

+ + +

Numerical data : Nucleus  Numerical data : Cellbody Numerical data : Dots
(Volume, Intensity, (Volume, Intensity, (Volume, Intensity,
Morphology, etc.) Morphology, etc.) Morphology, etc.)

@

Quantitative | High resolution

Total intensity(NFkB) of all individual cells in each well

Total intensity in Cellbody

¥ W - = o a ks - "

Total intensity in Nucleus

Well with high concentrations of NFkB in cytoplasm Well with high concentrations of NFkB in Nuclei

NFkB is one of the famous transcription factor of DNA. NFkB plays a key role in regulating the immune
response and inflammation and is attracting attention as a tumor therapy and anti-inflammatory drug
target. NFkB is located in the cytoplasm with IkB which is inhibitory protein. Once the signaling pathway is
activated by cytokine stimulation via cell membrane receptors, NFkB is activated as a consequence of the
dissosiation of IkB. Then NFkB translocate into the nucleus to bind specific sequence of DNA, which induce
inflammation. Nucleus and intracellular NFkB level indicates protein level between cytoplasm and nucleus.

Template

h n B Nucleus and Cytoplasm H Applications
A Measurements of nuclei and cytoplasm *Nuclear translocation
- Precise separation of localization by the *Membrane translocation

confocal unit
Nucleus and Cytoplasm

cQ1 10
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Measurement example

Try time lapse imaging!

Keep cells happier in incubator to see how they react on live.
The CQ1 is installed with Yokogawa's proprietary technology CSU,

which is which is very gentle to cells and causes only low-level of photobleachin
and phototoxicity. low photobleaching and low phototoxicity.
Long-term time lapse are possible while minimizing the effects of multiple me

Time lapse analysis: Apoptosis

Time-lapse

Quantitative

11

Staurosporine 10 pM

Staurosporine 0 pM Staurosporine 10 pM
Oh 6h

Staurosporine 0 pM

> M Staurosporine 10 yM NE M Staurosporine 10 yM
@ Staurosporine 0 uM =1 Staurosporine 0 uM
5 700+ To’ 350
N
- —
c 600-| v 3007
) >
é 500 € 2501
)
E 400-] E 200
S)
o 300 S 150
=)
] o
E 200 o 1001
o ©
> 1007 o 5
< >
0 o 1 2 3 4 5 6 < 0 0 1 2 3 4 5 6
Time (h) Time (h)

Spread Hela cells to 96well microplate with 10,000 cells/well.
Stain with Hoechst 33342 (1 pg/ml, 30 min, 37 °C) and treat with Staurosporine (0 - 10puM) and capture
image every 15 min. Recognize DNA fragmentation area of nuclei at Staurosporine 10 pM treatment.

Template

B Nucleus H Applications
o Measurements of Volume, Intensity and +Cellcycle
Morphology +Apoptosis

Nucleus

cQ1

hd

Confocal Quantitative Image Cytometer

Ce\l}oyager CQ1

Example <

- A

protocol A % ‘9 ¥ v‘,i e
L B LN . P*

/ / /

Y ~ e

Measurement(Time:1) Measurement(Time:5) Measurement(Time:10)

Numerical data
(Volume, Intensity,
Morphology, etc.)

Numerical data
(Volume, Intensity,
Morphology, etc.)

Numerical data
(Volume, Intensity,
Morphology, etc.)

Time lapse analysis: ESC colony

Time-lapse N Quantitative Multi-color

22h
250000 400
>
T 5
E 200000 ° 300
3 o
g g
E 150000 o
4 £
C 100000
e 2
Y 50000 % " . X
v 3D imageing(Z=11)
0 0 Cells were cultured in CellASIC®(Merck Millipore)
0 5 10 15 20 0 5
Time (h) Time (h)

Time lapse analysis of colony size and individual cells allow to monitor colony formation state. CQ1's
image can perform image acquisition with low photo-toxicity.

Data provided by Kyoji Horie,ph.D, Physiology II, Nara Medical University

Template

LT B Colony measurement H Applications
7 Time course measurement allows to

monitor cell colony growth

+Cell colony growth
-Differentiation

Colony measurement.

cQ1 12
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