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Preface
About this Manual

This manual provides instructions for safe and successful operation of the imaging system included with the
ICELLS Single-Cell System (Cat. No. 640000). Please be sure to review the information in this manual
thoroughly before using the equipment.

For detailed information about performing image analysis following image acquisition, please refer to the
CellSelect® Software User Manual.

Symbols and conventions

The following symbols and conventions are used throughout this manual.

Description

WARNING: Indicates a potentially hazardous situation that could result in injury to
the user or damage to or destruction of the system.

CAUTION: Indicates a hazard that could result in loss of data or damage to the
system.

Indicates the presence of an electrical shock hazard and to proceed with caution.
This symbol may appear next to either a WARNING or a CAUTION.

Indicates the presence of a biological hazard and to proceed with caution. This
symbol may appear next to either a WARNING or a CAUTION.

BB BB

NOTE: Provides helpful ancillary information to support the use of the system.

Safety Information
Consult user manuals for corresponding ICELL8 Single-Cell System components for specific safety information.

Operating conditions:
e Operate the imaging system inside an appropriate building. Do not operate the imaging system outside or
in wet environments.
e Block any direct, high-intensity light such as direct sunlight, which may affect the uniformity of the
collected images.

Instrument use:

WARNING: Use of equipment and reagents for cell preparation and isolation with
the ICELLS Single-Cell System may cause exposure to toxic or biohazardous
chemicals, thereby presenting a hazard. Always wear appropriate personal protective
equipment (PPE), which should at minimum include gloves, eye protection, and a
lab coat, when handling equipment and reagents and operating the imaging system.

3>

CAUTION: Do not position the equipment so that it is difficult to operate the power
switches or remove the power cords.

>
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WARNING: Use only the power cords provided by the manufacturers. Do not
replace the power cords with inadequately rated cords.

Moving and lifting the system:

WARNING: If you need to move system components after the system has been
installed, ensure that all components are off. Use proper lifting techniques and
appropriate moving equipment.

Warning labels on the instrument:

Note and heed all warning labels on the system components.
Introduction
Welcome to the ICELL8 Imaging System

The ICELLS Imaging System consists of a precision microscope, camera, high-intensity light source, automated
stage, and color filter control for scanning and acquiring images of live single-cell specimens dispensed into an
ICELLS chip. The Micro-Manager software takes 288 images through DAPI and Texas Red filters from 144
fields of view (6 x 6 wells in each field of view) in approximately 7 minutes. The cell specimens can be quickly
returned to cold storage while the images are analyzed.

[ [Waegen el

—Tr—

Acquisition Comments

Figure 1. Software interface for cell imaging.
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Workflow Diagram

ICELL8 Chip Sample + Controls +

Fiducials in 384-well plate

ICELL8 MultiSample NanoDispenser (MSND)

Dispense sample, controls, and fiducials info an ICELLS chip

Samples + Controls + Fiducials
in ICELLS8 chip

Imaged cells
ready for analysis

Imaging system
Scan and image cells

il ©

Figure 2. Workflow diagram depicting single-cell isolation and imaging steps.

The imaging system described in this user manual is provided as a component of the ICELL8 Single-Cell System.
For detailed information about other ICELLS components, as well as compatible kits and reagents, please refer to
corresponding documents. The schematic below depicts the role of the imaging system within a typical workflow
for single-cell analysis.
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System Description

. . Monitor (showing Micro-Manager software
PC with Micro-Manager Camera { g 9 )

software
Mercury Burner

Emission Filters Mercury Burner Power Supply

and Filter Wheel

Barcode Reader \

Microscope

S

Stage Controller

Filter Controller

e Motorized Stage

Joystick . Keyboard

Figure 3. ICELLS8 Imaging System components.

Micro-Manager software: Micro-Manager is open source software, created by the Vale Laboratory at UCSF and adapted
for use with the ICELL8 Imaging System. Micro-Manager software controls the motorized stage, optical filters, and
camera. It also acquires and manages microscope images.

Camera: The CMOS digital camera is mounted over the microscope and creates 4-megapixel images at 30
frames/second.

Barcode Reader: The hand-held Barcode Reader is connected to the computer and is used to input chip ID information
by reading the barcode on the back of the ICELLS chip.

Motorized Stage, Stage Controller, and Joystick: These components function together to facilitate both manual and
automated stage movement. Automated stage movement occurs in synchronization with the Micro-Manager software.

Microscope: As the core component of the imaging system, the microscope provides 4X magnification and fine-tune
focusing, and is specifically optimized for the ICELLS system.

Filter Controller, Emission Filters, and Filter Wheel: The Lambda Filter Controller automates filter changing during
scanning and image acquisition. The Emission Filters are housed in the Filter Wheel, which is mounted below the
Camera.

Mercury Burner and Power Supply: The Mercury Burner provides high-intensity light to view and acquire images of
sample cells.

(071919) takarabio.com Page 6 of 18
Takara Bio USA, Inc.


http://www.takarabio.com/

ICELL8® Imaging System User Manual

lll. Startup
A. Starting the Hardware

1. Turn on the Mercury Burner Power Supply (Figure 4, below) and allow it to warm up for at least 5
minutes. It will emit faint clicks before turning green. When the light is solid green, it is ready.
NOTE: If the light does not turn on and the faint clicks stop, turn the switch off and wait at least 5
minutes before turning it on again.

On/Off switch '

I=0n;0=0f—f\ |
Il’

Figure 4. Starting the Mercury Burner.

CAUTION: The Mercury Burner is a high-intensity light source; handle carefully.
A e After the burner is turned on, allow it to run for 30 minutes before turning it off.
e Wait for at least 30 minutes before turning on a previously turned-off burner.

e Do not turn the burner on and off more than 4 times in a day; it should be left on
if you plan to use it frequently throughout the day.

2. Turn on the Camera and allow it to start up until the light is solid green. If you start the Micro-
Manager software before the camera has completed the startup you will receive an error. If the error
occurs, close Micro-Manager and restart the camera.

On/Off switch
I = On; O = Off

Figure 5. Starting the Camera.

3. Turn on both the Filter Controller and the Stage Controller.

On/Off switch
Il =0n; O=0ff

Figure 6. Turning on the Filter Controller and Stage Controller.
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1. Turn on the computer and launch the Micro-Manager software: é Micrs- Meciager 14

NOTE: Wait until all hardware is on and ready before starting the software, otherwise the software
will generate an error message.

2. Once the Micro-Manager Copyright window opens, click OK to continue to the Main window.

Micro-Manager startup configuration
MMStudio Version 1.4.20-W1
Configusation file:

o \Program Files\Wicro-Manager-1 4\MMCanfig_dema cfg ~

This software Is distributed free of charge in the hope that it will be
useful, but WITHOUT ANY WARRANTY; without even the implied
wananty of merchantability or fitness for @ particulsr purpese. In no
event shall the copyright owner or contributors be lisble for any direct,
indirect,

special, Lo damages

‘Copyright Univesity of California San Francisce, 2007, 2008, 2009,
2010. All rights reserved

Micro-Mansger was initially funded by grants from the Sendler
Foundation and is now supportad by & grant from the: NIH.

1f you have found this software useful, plesse cite Micro-Manager in
your publications,

[ e« |

Single Cell Configuration |

File Edit Image Process Analyze Plugins Window Help
IH ool <4 wnala|nls] |2]hlala] | |=
Imaged 1.48v; Java 1.6.0_31 [64-bit]; 393 commands; 13 macros

File Tools Plugins Help

e

Camera settings

Configuration settings

Ecposure [ms]  |33.3257 P - Joe
Binning | xt + | lllumination Jo-Blocked
Bl MultiD Acq.| Shutter | el
=
futs shutle
Please cite Micro-Manager so funding will continue!
Profile Autofocus

ROI Zoom
E) B&) o[ () (1) et (1) (o) ()

Image info (from camera): 2048 X 2048 X 2. Intensity range: 16 bits, Onmipix, XY={44880.0,-62839.00)um

Contrast | Metadata | Comments

Scale Bar | Top-i=ft

| | wihite Sync channels [/ Slow hist

Display mode: | Grayscale Autostretch ignore % Log hist

Figure 7. Starting the Micro-

Manager software: Copyright window and Main window.

3. Ensure that the manual shutter is in the “Open” position.

Shutter in open position
@ = Open; O = Closed

Figure 8. Opening the Microscope shutter.
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IV. Operation

Setting Up the ICELLS8 Chip
Click Live in the Main window. The Live window (right) opens and displays a continuous feed from
the single ocular tube of the microscope.

A.

Camera seitings
[ Frea] o
Binning Axt v 0-Blocked

File Edit Image Process Analyze Plugins Window Help
Baoclo~«4+nalalols] |2]k4]2] |
Image.J 1.48v; Java 1.6.0_31 [64-bit]; 393 commands; 13 macros

Plugin:
Configuration settings Save

P

ICELL8® Imaging System User Manual

[l M0 Acq]  Shutier =
S Rekesh | ppg snutier [

Please cie Micro-Manager so funding will continue

ROl Zoom Profile Autofocus

W @@ B 0P e

o] Pemet: (o] [ (it

Image info (om camera): 2048 X 2048 X 2, Intensity range: 18 bits, Onmipix. XY=(44588.00,-62839.00)um

Contrast | Metadata | Comments

Figure 9. Main window and Live window.

Help

v

Camera settings (o settings Save |

x=118, y=541. value=105 Pos0. 52.60s, 1-DAPI

0 s ||

* Album

FPS: 3.3 (display 3.3)

[ stopLive ] Swoswreim]  [300.0613 Group Presst

v

2. Click Multi-D Acq. to open the Multi-Dimensional Acquisition window (right).

Time points

Muttiple positions {XY)

Losd Chip type.

= Binning ax1 - i [1-par
([ mutti-p acq

s |
P nees
Open multi-dimensional acquisition window

Please cite Micro-Manager so funding wil continue!
Profile Autofocus

ROI Zoom
W) RIE] B8) BB o] (=) () st 2] (=)

Image info (from camers): 2048 X 2048 X 2, Intensity range: 18 bits, Onmipix, X(Y={B07€1.00,-27067.00/um

Edit |

Conirast | Metadata | Comments |
|Acquisition comments:

|Per-mage comments:

Z-stacks (slices)

A 5

Autofocus

Summary

Number of time points: 1
Number of postions: 144
Humber of siices: 1
Number of channels: 2
Total images: 288

Total memory: 2.25 GB
Duration: 0h Om s
Order: Position, Channel

Acquire!

Channels
nnel gro
| use2 configi:zs| Expose: izt | e S [ ede
|:..§ |1-oaPr 200 b | 0 |
I [5-Texas ... 300 2 | 2 | —

Close |

Stop
Load...

[ savems. |

|

[ Edit Enable

Save images

Directory roct | C:\Users\Microscope-1\WafergenDatsiSep1 72015120535

Chip Number:

Saving format:

Acquisition Comments

Figure 10. Main window and Multi-Dimensional Acquisition window. The Multi-Dimensional Acquisition window
acquires stacks of multiple images using various parameters. For single-cell images of ICELLS chip nanowells, the
software uses the “Multiple positions (XY)” setting to acquire images of 6 x 6 well regions.
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NOTE: The wells will appear blurry as you focus below the top of the well to find the cells near the
bottom of the well.

Figure 11. Live window with image of 6 x 6 well region.
Make sure that the Multiple positions (XY) box is checked (see Figure 12, below).
Click Load Chip type and load the configuration file 72. 72 .pos (if it is not preloaded).

Position the cursor so that it resides in the Chip Number field (see arrow in Figure 12, below).

AN

Input the chip number, or use the Barcode Reader to scan the two-dimensional barcode on the back of
the chip.

CAUTION: Be sure to avert your eyes from the scanner light emitted by the
Barcode Reader.
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-
4 Multi-Dimensional Acquisition - (==&
Time points Acquisition order [E |
Number Fosition, Channel - _
Interval (0 ms
Autofocus
7= Options
Multiple positions (XY)
Z-stacks (slices) Summary
Number of time points: 1

Mumber of positions: 144
Number of slices: 1

0 i A
Number of channels: 2 [ it Enable
1 Total images: 288
Total memory: 2.25 GB
Duration: Oh 0m O0s
5 Order: Position, Channel
Keep shutter open
Channels
Channel group: | [llumination Keep shutter open
Use? Configu... Exposure Z-offset Z-stack Skip Fr. Color e
© powr o | b | e—
il B-Texas ... 300 p | p [ —
Save images

Coilsers\Microscope- IWalergenDiata Sep 1 620 | -Jessle

= \

Acquisition Comments

Unectory root
Chip Number:

Saving format:

Figure 12. Multi-Dimensional Acquisition window.

7. Place the chip on the microscope Holding Platform with the chamfered (notched) corner facing the
upper right corner (see Figure 13, below). Ensure that the chip is sitting flat on the chuck from all
sides and is in the correct orientation.

NOTE: The ship should be centrifuged prior to imaging.

Chamfered corner

Tab of Imaging Film

Figure 13. Seating a chip on the microscope holding platform.
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Remove the second release liner. Hold down the tab of the Imaging Film while peeling off the top
layer release liner of the Imaging Film using tweezers. Save the peeled release liner. The chip will
remain sealed by the double-sided intermediate film layer.

Move the ocular tube over the chip (Figure 14, below). Ensure that the ocular tube is vertical and
centered (you should hear/feel a slight click).

Ocular tube

Figure 14. Positioning the ocular tube over the chip.

B. Focusing on Cells

2.

XY Stage(T4....
XY Stage(T1,..
v st4 Moves stag
X¥StagelE4....
XY StagelEl....
¥ Stage(5T. ..
¥ Stage(54

¥ Stage(51....
XY Stageldt, ...
WY Stage(44, ...
¥ Stage(80. ..
XY Stage(TT....

Cmme T4

Stage name

[5rStage

Figure 15. Moving the Motorized Stage to Position 0.

In the Main window, under “Configuration settings”, select DAPI as the illumination channel for
examination of Hoechst-stained cells.

etz b

File Tools Plugins Help

Camera settings Configuration settings
o E——— |
- Auto shutter Cloze
: 3- Texas Red
Pleaze cite Micro-Manager so funding will continue!
Zoom Profile Autofocus

[;3] (& [&] (#8]) (2] oo ) =) () Prosee ) =) (=)

Image info (from camera): 2048 X 2048 X 2, Intensity range: 18 bits, Onmypix, XY={80761.00,-27087.00)um

Figure 16. Setting the illumination channel to DAPI.
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3. In the lower portion of the Main window, select the Contrast tab and select a value in the range of
12-14 bits in the Camera Depth menu.

4&_ Micro-Manager 1.4.20-W1- G

File Tools Plugins Help

T Camera settings Configuration settings |_9M!VE |
| [ stopime | Ereosreims]  [300.0813 :Gmup Preset | |
(@ = ann] =i 1 = ?Illuminallon [1-04PI m|
[l utiDAca] - Shuter -
CZremmn] ioamurer Ciose

Please cite Nicre-Manager so funding will centinue!
Profile Autcfocus

ROI  Zoom Autcfocus | |
() ] (@) Q) (&) () B] o 3] =) () Preset 2] =) [2an)

Image info (flom camers): 2048 X 2048 X 2, ntensity range: 16 bits, Onmipix, XY=(80761.00,-27067 00jum

Contrast | Metadata Comments|

Vhite Sync channels [] Slow hist

] Scale Bar | T

] Autostretch ignore %% 1 | Log hisz

4

loran | [ Aute |
Hist range: (2] (@]

| Camesa Depth e
it (0-63)
|[75it 10-127:
|[z5it 10-258:
Sbit (0511
10bit (0-1023)

201t (0-4095 SET 1
I = 'Me.iq;w.v.,—lﬁ

Figure 17. Adjusting camera depth.

4. Adjust the contrast of the chip image by selecting Autostretch and Ignore and a value in the range of
1-3% for Ignore (see Figure 18, below). If this does not provide optimal contrast, drag the ends of
the diagonal line (see arrows in Figure 18, below) closer to the histogram peaks and zoom out when
satisfied with the focus in the Z-plane.

Contrast ._ Metadats Cnrnmen.is.;_

| Scale Bar  |Top-Left White Sync channels [#] Slow hist

Display moc

Grayscale I V| Autostretch  [] ignore % 158 I Log hist

—_— =
| Fun | | Aute
Hist range: \T| |ﬂ
: 12hit {0-4095) -
|Min: 338
IMex: 2,698
|Mean: 204

|5td Dev: 271

A 458

Figure 18. Adjusting contrast.
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5. Use the microscope manual focus (under the stage on both sides; see Figure 19, below) to achieve the
optimal Z-plane focal depth to visualize a field of single cells.

Coarse adjustment
{outer ring)

Fine adjustment
(inner ring)

Figure 19. Adjusting microscope focus.
6. Use the zoom function in the tool bar (indicated by blue box in screenshot below) for close-ups. Once
selected, use +/- keys or left/right mouse buttons to zoom in and out.

File Edit Image Process AnalyZgssiisains VWil

ml[slla][o]FPARSENY |- 0P

Magnfying glass (or use "+" and "-" keys

#
S

e Select a cell or couple of cells that are off center. Adjust the fine adjustment knob back and
forth to find the focal point of a cell (smallest, sharpest view), or focal point between two cell
depths (see Figure 20, below).

Figure 20. Finding a focal point for single cells.

o Select Pos143 and click Go to (see Figure 21, below). Check the cells at Position 143 to
ensure that most of the cells have good resolution.
NOTE: If the cells are truly out of focus, ensure that the chip is perfectly flat on the Dispense
Platform.
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AL x- o

Position [um] E’? Replace
AT S, .
XYStage(s1,... m @
Y Stage(ds, .. T

XY Stage(44, | HI

rStageso,.
XY StanaiT
v std Moves stage to currently selectec

XY Stage(T1,... [ 3 Remove J
Ry Stagelt,... | Set Origin
¥ Stage(Be,

X¥ Stage(B1, .. Add Offset
¥ Stage(S7, .. S
¥ Stage(S,

¥ Stage(s1,.. | |:Lnad
IH Save As..
Stage name Create Grid

|xcrstage Close

Figure 21. Moving the Motorized Stage to Position 143.

7. In the Main window, under “Configuration settings”, select Texas Red as the illumination channel
for examination of fiducial-containing wells.

T i g A TN A
File Tools Plugins Help

[ R Camera settings Configuration settings Save
Exposure [ms] 3000813 LGroup Precet
Binning 1x1 w  llumination |3- Texas Red =
Multi-D A Shutter O-Hiacked
hd 1-DAPI
Auto shutter Close R
T ; : - 3-Texas Red
Please cite Micre-Manager so funding will continue!
ROI Zoom Profile Autofocus
= > ) . IH
@ @&)Q) (&) i i) ) ] s i) e
Image infe {from camera): 2048 X 2048 X 2, Intensity range: 18 bits, Onm/pix, X¥={44888.00 -82838.00)um

Figure 22. Setting the illumination channel to Texas Red.

8. Confirm that five fiducial-containing wells are present, forming an “X”” shape at Pos0 (Figure 23, below).
There are four fields of view (Pos0, Pos11, Pos132, Pos143) across an entire chip that include
fiducial-containing nanowells. Each field of view includes 36 nanowells (a 6 x 6 grid).

PosO field of view Pos143 field of view

Figure 23. Brightly lit nanowells containing fiducials.
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9. Select Pos143 in the Stage Position List window and confirm that all 36 nanowells are properly
captured in the image. There will be four fiducial-containing nanowells in the shape of a square, as
shown in Figure 23 (above). Position 143 is located at the lower right corner of the stage fixture.

10. Select DAPI as the illumination channel for a second time.

11. Examine the field of view for Pos143 to confirm that you are satisfied with the focus. If not, check
that the chip is sitting perfectly flat on the microscope’s Chip Holder.

12. Close the Stage Position List window.

13. Under the Channels table of the Multi-Dimensional Acquisition window, ensure that the following
stains are selected (preconfigured): DAPI (exposure = 200), Texas Red (exposure = 300). Texas Red
has excitation and emission wavelengths similar to propidium iodide.

Channels

Configu... Ewxposure Z-offset Z-stack Skip Fr. Color

Figure 24. Checking cell-stain channels.

Filter colors are assigned to each channel for easy identification of the cells:
e DAPI (teal) indicates the presence of the cell.
o Texas Red (red) indicates cells with membrane leakage.

14. Enter a short experiment name after the file name prefix (. . \WafergenData\<experiment
name>) and the Chip Number (if you did not scan the chip earlier).

| Save images

Directory root | C\Users\Microscope-1WafergenDats\Sep172015-120535 :]

Chip Mumber: | 74382

Saving format:

-~ Acqguisition Comments

Figure 25. Entering chip number and directory location for images.
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C. Acquiring Images

1. Click Aquire! and accept the prompt to create a new folder based on the current date. The camera
will take images of the fields of view with both the DAPI and Texas Red filters. The entire image
folder should contain 288 TIFF files from 144 fields of view (Pos0—Pos143); each field of view has
two sets of exposures, DAPI and Texas Red.
=

Sempe o Carprsin

Figure 26. Acquisition of field of view images with DAPI and Texas Red filters.

2. After imaging is complete, the software will provide a prompt for converting the file. Click Yes. This
will launch the CellSelect software. See the CellSelect Software User Manual for more information.

D. System Shutdown and Next Steps
1. Turn off the Mercury Burner Power Supply, the Filter Controller, the Stage Controller, and the
Camera (refer to Figures 4—6 in Section III.A, above, for the location of each unit’s on/off switch).

2. Reapply the peeled release liner onto the top side of the double-sided intermediate film on the chip.

3. Place the imaged chip into an empty Chip Holder that has been prechilled at —80°C (Figure 27,
below). Make sure that the imaging film is well sealed over the chip. The Chip Holder should click
closed, indicating a proper magnetic seal.

e

L )
Figure 27. Chip Holder.

4. Freeze the cells at —80°C for a minimum of 10 minutes before proceeding to the next step. Refer to
the protocol or user manual specific to your application for more information.
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Appendix A: Maintenance and Troubleshooting

Maintenance

the ICELLS8 Single-Cell System may cause exposure to toxic or biohazardous
chemicals, thereby presenting a hazard. Always wear appropriate personal protective
equipment (PPE), which should at minimum include gloves, eye protection, and a
lab coat, before cleaning the I[CELLS Imaging System.

c CAUTION: Use of equipment and reagents for cell preparation and isolation with

1. After removing the chip from the stage, inspect the stage for any debris.

2. Wipe the stage and sides of the microscope ocular tube with 70% isopropanol alcohol. Avoid
touching the lens in the ocular tube.

3. Disinfect the bench or tabletop in accordance with your laboratory’s cleaning procedures. Make sure
that the overspray does not contact the lens in the microscope tube.
NOTE: If the lens in the ocular tube requires cleaning, use recommended laboratory procedures for
cleaning microscope lenses.

4. Refer to individual component user manuals for detailed information about maintenance and service
procedures.

Troubleshooting
NOTE: Refer to individual component user manuals for detailed information about maintenance and
service procedures.

Problem Product
Software generates a Shut down computer, camera, and controllers. Restart
hardware error at startup. following the standard procedure. Ensure that the

component is turned on and warmed up. Check cable
connections to each hardware component.
Live window does not show Check mechanical shutter, it should be in the Open

an image. position (O).
Contact Us
Customer Service/Ordering Technical Support
tel: 800.662.2566 (toll-free) tel: 800.662.2566 (toll-free)
fax: 800.424.1350 (toll-free) fax: 800.424.1350 (toll-free)
web: takarabio.com web: takarabio.com
e-mail: ordersUS@takarabio.com e-mail: technical_support@takarabio.com

Notice to Purchaser

Our products are to be used for Research Use Only. They may not be used for any other purpose, including, but not limited to, use in humans, therapeutic or diagnostic
use, or commercial use of any kind. Our products may not be transferred to third parties, resold, modified for resale, or used to manufacture commercial products or to
provide a service to third parties without our prior written approval.

Your use of this product is also subject to compliance with any applicable licensing requirements described on the product’s web page at takarabio.com. It is your
responsibility to review, understand and adhere to any restrictions imposed by such statements

© 2017 Takara Bio Inc. All Rights Reserved.

All trademarks are the property of Takara Bio Inc. or its affiliate(s) in the U.S. and/or other countries or their respective owners. Certain trademarks may not be
registered in all jurisdictions. Additional product, intellectual property, and restricted use information is available at takarabio.com.

This document has been reviewed and approved by the Quality Department.
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