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Notice

No part of this publication may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including photocopy, recording, or any
information storage or retrieval system, without permission in writing from
Bio-Rad.

Bio-Rad reserves the right to modify its products and services at any time. This
user guide is subject to change without notice. Although prepared to ensure
accuracy, Bio-Rad assumes no liability for errors or omissions, or for any
damage resulting from the application or use of this information.

Credits

1. Image Lab software is based in part on the work of the Qwt project
(http://qwt.sf.net).

2. Image Lab software is based in part on the work of the CImg project
(http://cimg.sourceforge.net/).
See license for details at
http://www.cecill.info/licences/Licence_CeCILL-C_V1-en.html

3. Image Lab software is based in part on the work of the Independent JPEG
Group (http://www.ijg.org/)

GelStar is a trademark of FMC Corporation. IRDye is a trademark of LI-COR
Biosciences. OliGreen, PicoGreen, and Pro-Q are trademarks of Invitrogen
Corp. Alexa Fluor, Coomassie Fluor, Qdot, and SYPRO are trademarks of
Invitrogen Corporation. Coomassie is a trademark of BASF Aktiengesellschaft.
Cy2 and Cy3 are trademarks of GE HealthCare. DyLight and Krypton are
trademarks of Thermo Fisher Scientific Inc. Excel, PowerPoint, and Windows
are trademarks of Microsoft Corporation. FireWire, iWork, Mac, Mac OS, and
Numbers are trademarks of Apple Inc. GelGreen and GelRed are trademarks of
Biotium, Inc. Intel Core and Pentium are trademarks of Intel Corporation.
Mitsubishi is a trademark of Mitsubishi Companies. PulseNet International is a
trademark of Centers for Disease Control and Prevention. Slo-Blo is a
trademark of Littelfuse, Inc.

SYBR is a trademark of Molecular Probes, Inc. Bio-Rad Laboratories, Inc. is
licensed by Life Technologies, Inc. to sell reagents containing SYBR Green | for
use in real-time PCR, for research purposes only.

CHEF (U.S. Patent Number 5,549,796, issued to Stanford University) is
exclusively licensed to Bio-Rad Laboratories, Inc.

Precision Plus Protein standards are sold under license from Life Technologies
Corporation, Carlsbad, CA, for use only by the buyer of the product. The buyer
is not authorized to sell or resell this product or its components.

Bio-Rad Laboratories, Inc. is licensed by Invitrogen Corporation to sell SYPRO
products for research use only under U.S. Patent Number 5,616,502.
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Safety and Regulatory
Compliance

Important Safety Information

Please read these instructions before attempting to operate the ChemiDoc MP™
imaging system.

This instrument is suitable for research use only. It must be used, therefore, only by
specialized personnel who know the health risks associated with the reagents that
are normally used with this instrument.

Use of the ChemiDoc MP imaging system involves UV illumination. Proper
precautions must be taken to avoid eye and skin exposure to the UV radiation. This
instrument is meant for use only by trained personnel who know the health risks
associated with the UV radiation normally used with this instrument. The acrylic
shield provides some UV protection. However, it does not guarantee complete
protection, and it is designed to shield only the person working in front of the
imager.

WARNING! Use of the acrylic screen does not guarantee the user protection
A from UV radiation. The use of protective eyeglasses, mask, and/or gloves is
strongly recommended.

User Guide | 11
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Warranty

The ChemiDoc MP imaging system is warranted against defects in materials and
workmanship for one year. If any defect occurs in the instrument during this
warranty period, Bio-Rad Laboratories, Inc. will repair or replace the defective parts
at its discretion without charge. The following defects, however, are specifically
excluded:

m  Defects caused by improper operation

= Repair or modification done by anyone other than Bio-Rad Laboratories,
Inc. or the company’s authorized agent

= Use of spare parts supplied by anyone other than Bio-Rad Laboratories,
Inc.

= Damage caused by accident or misuse
= Damage caused by disaster

m  Corrosion caused by improper solvents or samples

General Precautions

= Read the user guide carefully.

®  The instrument must be used only for the intended purpose of gel
documentation in research laboratories.

®  The instrument must be connected to a grounded power source line and
protected by a circuit breaker.

® Do not pour liquids directly on or inside the instrument.
= Switch off all lights on the instrument immediately after use.

m  Clean the transilluminator sample area after use.

12 | ChemiDoc MP Imaging System with Image Lab Software



Regulatory Notices

Regulatory Notices

A\

The ChemiDoc MP imaging system is designed and certified to meet EN 61010, the
internationally accepted electrical safety standard, EMC regulations, and TUV
requirements. Certified products are safe to use when operated in accordance with
this user guide. Do not modify or alter this instrument in any way. Modification or
alteration of this instrument will:

®  Void the manufacturer’s warranty
= Void the regulatory certifications
= Create a potential safety hazard

WARNING! Bio-Rad Laboratories, Inc. is not responsible for any injury or

damage caused by use of this instrument for purposes other than those for
which it is intended or by modifications of the instrument not performed by
Bio-Rad Laboratories, Inc., or an authorized agent.

Instrument Safety Warnings

Notes, cautions, and warnings are used to highlight certain operating procedures
and recommendations. The table below describes how each is used in this
document.

Table 1. Notes, Cautions, and Warnings

Icon

Note:

A

Meaning

Note: A note indicates a special procedure, an exception to normal
operation, or something else of specific interest to the reader. Notes are
preceded by the word Note.

Caution: A caution precedes an operational step that could damage the
instrument or destroy data unless the operator takes certain precautions.
Cautions located in the main text are preceded by the word Caution and are
accompanied by the caution symbol in the left margin.

User Guide | 13
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Table 1. Notes, Cautions, and Warnings, continued

Icon Meaning

Caution: With the exception of cleaning or replacing light bulbs, refer all
servicing to qualified Bio-Rad personnel or their agents. If you experience
technical difficulties with the instrument, contact Bio-Rad to schedule
service. The instrument should not be modified or altered in any way.
Alteration voids the manufacturer’s warranty and might create a potential
safety hazard for the user.

Caution: If the case interlock is defeated, there is a possibility of UV-B
radiation hazard due to UV-B light exposure. Exercise caution when
servicing the instrument.

Caution: Bio-Rad is not responsible for any injury or damage caused by the
use of this instrument for purposes other than that for which it is intended, or
by the modification of this instrument when not performed by qualified
Bio-Rad personnel or their agents.

Caution: Disconnect the AC power cord before removing the instrument
cover.

injury to the operator if not followed correctly. Warnings located in the main
text are preceded by the word Warning and are accompanied by the
warning symbol in the left margin.

2 Warning: A warning precedes an operating procedure that could cause

Warning: This instrument must be connected to an appropriate AC voltage
outlet that is properly grounded.

Notice

The ChemiDoc MP imager is intended for laboratory use only. This device is meant
for use by specialized personnel who know the health risks associated with
reagents normally used in electrophoresis. The UV light source is computer
controlled, and proper interlocks are implemented to avoid users’ accidental
exposure to UV radiation. Bio-Rad Laboratories, Inc. is not responsible for any injury
or damage caused by use of this instrument for purposes other than those for which
it is intended, or for instrument modifications not performed by Bio-Rad
Laboratories, Inc. or an authorized agent.
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Power Safety Information

Power Safety Information

Voltage Setting Information

The universal hood of the ChemiDoc MP imager has a power supply that
automatically chooses the correct voltage for your country or region.

Fuses

The universal hood of the ChemiDoc MP imager has two user-serviceable fuses, F1
and F2, which are located on the bottom rear panel and are a part of the power entry
module. See Fuse Replacement on page 223 for information about replacing the
fuses.
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1 Introduction

The ChemiDoc™ MP imaging system offers exceptional application flexibility, high
performance, and ease of use. The imager contains a charge-coupled device (CCD)
camera to capture images in real time and enable you to accurately position your
sample and generate optimized image data.

The ChemiDoc MP imager uses a new generation lighttight enclosure (the universal
hood Ill), which contains built-in UV and white light illumination as well as available
red, green, and blue epi LED light sources. The imager features dynamic flat fielding
technology for superior image uniformity and accurate quantification.

Image Lab™ software controls image capture and optimization for your selected
applications, analyzes results, and produces reports based on your specified
output, all in a single workflow.

ChemiDoc MP Imager

The ChemiDoc MP imager is a high-resolution gel documentation system that
allows fast, easy quantification of gels and blots. Position your sample inside the
imager and follow the onscreen steps to run a protocol with only one click. You can
customize your applications within an existing protocol or create a new protocol
using the many options presented in Image Lab software.

The ChemiDoc MP imager also offers sensitive chemiluminescent detection. The
system includes a supersensitive 16-bit CCD camera that is deeply cooled for
faint-sample detection and for accurate quantification of image data.
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Features include:

m  Smart, application-based protocol setup using Image Lab software, which
assists by presenting appropriate filter and illumination sources for imaging
applications that require excellent sensitivity

= Exceptional sensitivity and a dynamic range greater than four orders of
magnitude

= Flexibility to image chemiluminescent, fluorescent, and colorimetric
samples with dynamic flat fielding specific to each application

System Components

CCD Camera and Lenses

The ChemiDoc MP imager’s camera is placed on top of a lighttight enclosure (the
universal hood) for capturing images. The camera comes with a motorized zoom
lens (MZL) that allows remote adjustment of the lens control functions (zoom, focus,
and iris).

A patent-pending software algorithm controls the MZL, giving the user automatic
image focus once an initial calibration is performed during system installation. See
the ChemiDoc MP Technical Specifications on page 23 for complete specifications
of the system.

A +1 diopter lens is factory installed to allow the entire sample stage to be visible.
This lens should always remain on the MZL assembly.

18 | ChemiDoc MP Imaging System with Image Lab Software



System Components

Universal Hood llI

The universal hood lll is designed to capture fluorescent and chemiluminescent
images without using a photographic darkroom. The enclosure has built-in white
light epi-illumination and UV transillumination. For easy sample loading, the UV
transilluminator is located in the drawer of the universal hood and can be accessed
from the front of the enclosure. When not imaging, the lights in the darkroom
enclosure turn off automatically.

The universal hood Il has touchpad buttons to perform various functions; however,
Image Lab software controls all of these functions remotely, removing any
requirement for manual control of the lens and lights. Running a protocol overrides
touchpad input.

Image Lab Software

The imager ships with a full version of Image Lab software. In addition to controlling
the imager, image capture, and optimization, Image Lab software can be used to
annotate and document images, analyze molecular weights (or base pairs, when
imaging nucleic acid gels), and determine accurate quantification and purity of
samples.

You can print all or a subset of your data in a report. Alternatively, you can export
your data to other software, such as Microsoft Office programs, for further analysis
or presentation options.

Emission Filters

The universal hood Ill can hold up to six different emission filters for fluorescent
applications. No filter is required to image chemiluminescent samples.

A standard filter is used for colorimetric (white light) applications and is included in
the installation kit.

User Guide | 19
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Optional Accessories

20

Bio-Rad Laboratories, Inc. offers a selection of optional filters and illumination
sources. See Ordering Information on page 250 for a complete listing of accessory
filters, UV light sources, optional parts, and replacement parts.

Printer

For your convenience, Bio-Rad offers an optional USB printer for use with the
ChemiDoc MP system: the Mitsubishi thermal printer (catalog #170-8089).

Conversion Screens

White Light Conversion Screen

The white light conversion screen is a phosphor screen that produces white light
transillumination when placed on top of the UV transilluminator.

XcitaBlue Conversion Screen

The optional XcitaBlue™ screen kit (catalog # 170-8182) converts UV to blue light,
which enables you to visualize DNA samples while protecting them from UV
damage.

Optional Light Sources
Red LED Module

The optional red LED module kit contains the emission filter and excitation source
for fluorescent applications. Instructions are also included.

Green LED Module

The optional green LED module kit contains the emission filter and excitation source
for fluorescent applications. Instructions are also included.

Blue LED Module

The optional blue LED module kit contains the emission filter and excitation source
for fluorescent applications. Instructions are also included.

ChemiDoc MP Imaging System with Image Lab Software



ChemiDoc MP Imager Applications

ChemiDoc MP Imager Applications

The ChemiDoc MP imager is capable of running protocols to image blots that use
various detection reagents for chemiluminescent, colorimetric, and fluorescent
applications. It can also image singleplex, multiplex, and stain-free gels and blots.
Contact Bio-Rad technical support to determine whether your gel or blot can be
imaged on this instrument.

See Chapter 4, Acquiring Images, for detailed instructions on designing protocols.

Nucleic Acid Gels

m Ethidium bromide m OliGreen

m Fluorescein m PicoGreen

m GelGreen = SYBR® Gold

m GelRed = SYBR® Green

m GelStar = SYBR® Safe

Protein Gels

m Stain-free gel m Coomassie Fluor Orange

Pro-Q Diamond

m Oriole™ fluorescent stain

= Flamingo™ fluorescent stain Pro-Q Emerald 300

m SYPRO Ruby Pro-Q Emerald 488

= Krypton

Blots

m Chemiluminescent reagent = Alexa 680
m Chemi hi sensitivity reagent m Dylight 488
m Chemi hi resolution reagent = DyLight 549
m Stain-free blot reagent = Dylight 649
m Colorimetric = Dylight 680
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m Cy2 = |[RDye 680
m Cy3 = Rhodamine
= Cy5 ® Fluorescein
m Cy5.5 = Qdots 525
m Alexa 488 = Qdots 605
m Alexa 546 = Qdots 625
= Alexa 647 = Qdots 705

22 | ChemiDoc MP Imaging System with Image Lab Software
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ChemiDoc MP Technical Specifications

Applications

Chemiluminescence Yes
Fluorescence” Yes
Colorimetry/densitometry Yes
Gel documentation Yes

Hardware Specifications

Maximum sample size m Length: 28 cm
= Width: 36 cm

Maximum image area m Length: 26 cm
= Width: 35 cm

Maximum image area for = Length: 25 cm

standard, UV-excited gels = Width: 26 cm
Excitation source m Trans-UV and epi-white are standard (302 nm included,
with 254 and 365 nm available as options).
m Optional trans-white conversion screen.

m Optional XcitaBlue™ UV/blue conversion screen. Blue,
green, and red epis.

Detector Supercooled CCD
Pixel size (H x V in microns)  6.45 x 6.45

Cooling system Peltier cooled

Camera cooling -30°C controlled
temperature

Filter selector m 6-position filter wheel

m 1 without filter for chemiluminescence

Emission filters m 1 included (standard)
m 3 optional (530, 605, 695)

Dynamic range >4.0 orders of magnitude

Pixel density (gray levels) 65,535
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Dynamic flat fielding

Instrument size

Instrument weight
Operating Ranges
Operating voltage
Operating temperature
Operating humidity
Automation Capabilities

Workflow automated
selection

Workflow automated
execution

Workflow reproducibility

Autofocus (patent pending)

Image flat fielding
(patent pending)

Autoexposure

Application-specific, for all applications

m Length: 36 cm
= Width: 60 cm
m Height: 96 cm

32 kg

AC 110/115/230 V nominal
10-28°C (21°C recommended)

<70% noncondensing

Application driven, user-selected or recalled by a protocol

Controlled by a protocol via application-specific setup for
image area, illumination source, filter, analysis, focus, and
reporting

100% repeatability via recallable protocols; from image
capture to quantitative analysis and reports

Precalibrated focus for any zoom setting

Dynamic; precalibrated and optimized per application

2 user-defined modes (intense or faint bands)

* Using the optional XcitaBlue kit (catalog # 170-8182) is highly recommended if performing
preparative DNA applications with blue excitable stains. The UV to blue conversion screen allows
you to visualize DNA samples while protecting against UV damage.
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ChemiDoc MP Imaging System Workflow

Following are the basic steps to acquiring, analyzing, and archiving an image using
the ChemiDoc MP imaging system and Image Lab software:

1. Select an existing protocol or customize a new one.
Position the gel or blot to be imaged.

Run your selected protocol.

View the displayed results.

Optimize the analysis.

Generate a report.

N o o &M 0 Db

Save or export the results.

For More Information

Refer to the ChemiDoc MP Installation Guide found in your ChemiDoc MP
installation kit for instructions about assembling and calibrating the ChemiDoc MP
imager. Refer to Chapter 2, Setting Up the Instrument with Image Lab Software for
information about installing Image Lab software.

To recalibrate your imager because you have acquired new accessories, refer to
Chapter 9, System Calibration.
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2 Setting Up the Instrument
with Image Lab Software

System Requirements

Image Lab™ software runs on Microsoft Windows XP Professional, Microsoft
Windows 7, and Mac OS X. Images scanned at high resolution can be quite large.

The amount of memory required for using program is determined by the size of the
images you scan and analyze.

For this reason, we recommend that you archive images on a network file server or
on removable storage media. Bio-Rad can also provide an appropriate computer to

use with this system. Contact your local Bio-Rad representative for more details.

Image Lab Security Edition

Note: The system requirements for Image Lab Security Edition are the same as
those for the Standard Edition. The software must be installed on a computer
running the Windows XP Professional or Windows 7 operating system to take
advantage of the secure mode features.

Computer Specifications

Specifications

Operating system

Processor

Minimum
Windows XP SP3

Windows 7, 32- and 64-bit
Mac OS X 10.6

Pentium 4 or equivalent (Windows)
at 2.0 GHz

Recommended

Windows XP SP3 Professional
Windows 7 Professional, 64-bit
Mac OS X 10.6

Intel Core 2 Duo 2.0 GHz or
higher

User Guide |
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Specifications Minimum Recommended
Hard disk space 20GB >100 GB
Memory (RAM) 1,024 MB >1,024 MB
Ports for connecting 1 free USB 2.0 port 1 free USB 2.0 port
instrument
Other software Microsoft Excel 2003 or later Microsoft Excel 2003 or later
(optional) (Windows) (Windows)
Office 2008 or iWork software Office 2008 or iWork software
(Mac) (Mac)

Installing Image Lab Software

The process of installing Image Lab differs depending on your operating system.

This section explains how to install Image Lab software on a Windows PC and on a
Mac.

Note: During the Windows installation process, you are prompted to install
Image Lab Standard Edition or Security Edition. In order to enable secure
mode, you must have Image Lab Administrator role privileges. Bio-Rad
recommends that you create the required groups and assign the Image Lab
roles to users within those groups before installing Image Lab software.

See User Names, Groups, and Roles on page 212 for additional information about
the required Image Lab roles, groups, and users.

See Setting Up Users and Groups on page 227 for information about setting up
groups, user hames, and passwords.

To install Image Lab on a Windows PC

1. Insert the Image Lab software CD in your CD-ROM drive.
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Installing Image Lab Software

The Image Lab installer automatically launches.

3 1mage Lab 5.0 - InstallShield Wizard -

Welcome to the InstallShield Wizard for
Image Lab 5.0

The InstallShield(R) Wizard will install Image Lab 5.0 on your
computer. To continue, click Next.

WARNING: This program is protected by copyright law and
international treaties.

Image Lab™
Software

On the Welcome screen, click Next.
Accept the license agreement and click Next.

On the Edition Selection screen, choose the edition to install.

72 Image Lab 5.0 - InstallShield Wizard ‘ [

Edition Selection |m ag e LabTM

Make selection for desired Image Lab edition. 5
oftware

@ Install Standard Edition

The Standard Edition does not require an Activation Code.

) Install Security Edition

Requires an Activation Code.

The security edition contains features to support regulated
environments.

InstallShield

User Guide | 29



2

30

Setting Up the Instrument with Image Lab Software

5.

Note the following.

If you are licensed to install the Security Edition but choose to install the
Standard Edition, you will need to uninstall the Standard Edition and install
the Security Edition before you can use it.

If you are licensed to install the Security Edition and choose to install it,
only a user assigned the Image Lab Administrator role (or group) privileges
can enable and disable secure mode.

Note: A user assigned the Image Lab Administrator role will not
necessarily also be the network or IT administrator. You must be
assigned the correct role within Image Lab to enable or disable secure
mode.

For more information, see Setting Up Image Lab Security Edition on
page 35.

= [f you are not licensed to install the Security Edition, but choose to install it,
you will be prompted for a license key when you start Image Lab.
Click Next.

ChemiDoc MP Imaging System with Image Lab Software



A screen appears requesting your license code.

Installing Image Lab Software

Note: Your 18-digit license code can be found in the Image Lab product

folder pocket.

ﬂ Image Lab 5.0 - InstallShield Wizard

Database Folder

Security Edition requires a License Code

Enter your Security Edition License Code to continue:

InstallShield

Image Lab™
Software

=)

Next >

=TT

J |

Cancel ]

Enter the 18-digit code in the three text boxes. The software verifies the code.

Tip: If you do not know or do not have access to the code, contact your

Bio-Rad customer service representative.

Note: Until you provide a license code, Image Lab will function only in

standard mode.

Click Next.

On the Install Location screen, accept the default location or click Change and

browse to another folder.

Click Next.
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10. On the Ready to Install the Program screen, click Install.

B

Ready to Install the Program Image LabTM

The wizard is ready to begin installation. Soﬂ\"'fa re

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

InstallShield

The wizard installs Image Lab.

Installing Image Lab 5.0 Image LabTM
Software

The program features you selected are being installed.

Please wait while the InstallShield Wizard installs Image Lab 5.0. This may take
several minutes.

Status:

TInstalling ChemiDoc USB driver...

InstallShield
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11. When the installation is complete, you are prompted to display the Release
Notes and/or the Windows Installer log.

72 Image Lab 5.0 - InstallShield Wizard |

BlD-ﬂAD InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Image Lab 5.0,
Click Finish to exit the wizard.

Show the Release Notes file

[] Show the Windows Installer log

The following screen shot is an example of the Windows Installer log.

| MSI40679.L0G - Notepad (=

File Edit Format View Help

}::: Verbose logging started: 1/31/2013 11:30:21 Build type: SHIP UNICODE 5.00.7601.00 Calling process: C:
\WINDOWS\SysWOWBA\MSIEXEC.EXE ===

MSI (c) (B4:48) [11:30:22:039]: Entering MsiProvideCompeonentFromDescriptor. Descriptor: '|gAVn-}f
(ZXfeAR6.jiHandWritingFiles>RMn 1s[Rh9@Iqc3L'1QB,, PathBuf: 8COSC, pcchPathBuf: 8C058, pechArgsOffset:
B8BFB3

MSI (c) (B4:48) [11:30:22:041]: MsiProvideComponentFromDescriptor is returning: 0

MSI (c) (B4:48) [11:30:22:041]: Entering MsiProvideCompeonentFromDescriptor. Descriptor: '|gAVn-}f
(ZXfeAR6.jiHandWritingFiles>Wz_B="plK=17gdoVXdYG, PathBuf: 8C05C, pcchPathBuf: 8C058, pcchArgsOffset:
B8BFB3

MSI (c) (B4:48) [11:30:22:042]: MsiProvideComponentFromDescriptor is returning: 0

MSI (c) (B4:48) [11:30:22:045]: Font created. Charset: Req=0, Ret=0, Font: Req=MS5 Shell Dlg, Ret=MS Shell Dig
MSI (c) (B4:48) [11:30:22:045]: Font created. Charset: Req=0, Ret=0, Font: Req=MS5 Shell Dlg, Ret=MS Shell Dig
MSI (c) (B4:94) [11:30:22:052]: Resetting cached policy values

MSI (c) (B4:94) [11:30:22:052]: Machine policy value 'Debug' is 0

MSI (c) (B4:94) [11:30:22:052]: ******* RunEngine:

12. Select or clear the checkboxes in the Install Wizard Completed dialog.

13. Click Finish to exit the wizard.
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The Image Lab icon appears on your desktop. Follow the instructions in the next
section to connect your system.

To install Image Lab on a Mac
1. Insert the Image Lab software CD in your CD-ROM drive.
Double-click the CD icon on your desktop to see the folder contents.

Double-click the file Image Lab.dmg.

P DN

Drag the Image Lab application icon into the Applications folder.

Follow the instructions in the next section to connect your system.

5.
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Installing the Drivers on Windows 7

If you are running Windows 7, the device driver is installed during the Image Lab
installation process. After successful installation, you see a message similar to the
following.

== GS900 A=

)
= Device driver software installed successfully.

Note: During the installation process you might see a warning similar to the
following. You can ignore this warning because it appears even when the driver
has been installed correctly.

Device driver software was not successfully installed

Generic USE Hub q/Readyto use
USE Input Device q/Ready to use
Unidentified Device Device unplugged
USE 2.0 Camera Ready to use

What can I de if my device did not install properly?

Close

Setting Up Image Lab Security Edition

Activating and Deactivating Security Edition

m  Before you activate or deactivate Image Lab Security Edition, close any
open document files.

m  After you change the active status of the Security Edition, you must restart
Image Lab.

Activate the Image Lab Security Edition

1. Double-click the Image Lab icon on your desktop to open Image Lab.
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The License Code field is populated with the 18-digit license code that you
entered when you installed Image Lab.

The Security Edition Activation dialog box appears.

& ™
L Security Edition Activation @

Your copy of Image Lab Security Edition is
not currently activated.

Yfou will need the license code that was sent to
you with the software.

License Code:  324100-000064-111111
Activate Via:
@ Internet
() Create Activation Email

() Receive Activation Email

[ Activate ][ Cancel ]

You can activate the Security Edition automatically via the Internet, or you can
activate it manually by creating an activation email.

To activate the Security Edition via the Internet
1. Select Activate Via Internet.

' ™
L Security Edition Activation @

Your copy of Image Lab Security Edition is
not currently activated.

You will need the license code that was sent to
you with the software.

License Code! | 324100-000084-111111
Activate Via:
@ Internet
() Create Activation Email

() Receive Activation Email

[ Activate ][ Cancel ]

2. Click Activate.
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Within about 30 seconds you will receive a confirmation that your Image Lab
Security Edition has been activated.

N
. Image Lab S

Activation was successful,

To activate the Security Edition via email
1. Double-click the Image Lab icon on your desktop to open Image Lab.

The Security Edition Activation dialog box appears.

The License Code field is populated with the 18-digit license code that you
entered when you installed Image Lab.

2. Select Activate Via Create Activation Email.

L Security Edition Activation =%

Your copy of Image Lab Security Edition is
not currently activated.

Yfou will need the license code that was sent to
you with the software.

License Code:
Activate Via:
() Internet
@ Create Activation Email

() Receive Activation Email

[Create Email...] [ Cancel

3. Click Create Email.
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A Save File window appears with the File name field already filled in. Do not
change this file name.

I ETL Rl A ctivationEmail)

Save as type: ’Tm (")

~ Browse Folders

4. Click Browse Folders to choose a location for the file, and click Save.

5. In your email program, create an email addressed to
LSG.TechServ.US@Bio-Rad.com, with the subject line: Request to Activate
Image Lab software Security Edition.

6. Attach the ActivationEmail.txt file to the email and click Send.

The Bio-Rad Technical Support Department will process your request and reply
with an email containing an attachment with your activation code.

7.  When you receive your reply email, open it and save the attached
UnlockCode.ixt file to the folder in which you saved the ActivationEmail.txt file.

8. On the Security menu, click Activate Security Edition to display the Security
Edition Activation dialog box.
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9. Select Activate Via Receive Activation Email.

L. Security Edition Activation ==

Your copy of Image Lab Security Edition is
not currently activated.

You will need the license code that was sent to
you with the software,

License Code:  111111-222222-333333
Activate Via:
() Internet
(7) Create Activation Email

@ Receive Activation Email

[Reoeive Ernail...] [ Cancel

10. Click Receive Email.
An Open File window appears.

11. Navigate to the location where you saved the UnlockCode.txt file, select the
file, and click Open at the bottom of the window.

Open ==
Lookin: ActivateDeactivate_Process @ -@ @ X i 3 ~Toos -
j Name . Date Type Size
- __ ActivationEmail 3/5/2013 345 PM Text Document 1KB
My Recent
Doaments | || DeactivationEmail 2/28/20131201 PM_ Text Document 1kB
" UniockCode 3672012 956 A Tet Document 1KE
Desktop
1,
My Documents
A
My Computer
@ O il ] B
My Network ==
P | Flesoftpe: [rextrfes =
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The Security Edition activation complete window appears.

L. Image Lab g

Activation was successful,

12. Click OK to close the window.

Deactivate Image Lab Security Edition

Image Lab can be installed on more than one computer. Bio-Rad Laboratories
recommends that you install the software on only one desktop computer and one
laptop. To load the Image Lab Security Edition on a second computer, the software
must be deactivated on the first computer before it can be activated on another. You
can deactivate the Security Edition automatically via the Internet, or you can
deactivate it manually by sending an activation email.

To deactivate the Security Edition automatically via the Internet

1. On the Security menu, click Deactivate Security Edition to display the
Deactivate Security Edition dialog box.

2. Select Deactivate Via Internet.

L Deactivate Security Edition M

You are about to deactivate your version
of Image Lab Security Edition.

License Code:  324100-000064-4 XXX
Deactivate Via:
@ Internet

(7) Create Deactivation Email

[ Deactivate ] [ Cancel

3. Click Deactivate.
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The system sends a message to the Bio-Rad Technical Support Department, a
window stating that your deactivation was successful appears, and Image Lab
Security Edition is immediately deactivated.

i k'
L. Image Lab ﬁ

Deactivation was successful.

To deactivate the Security Edition via email

1. From the Security menu, click Deactivate Security Edition to display the
Deactivate Security Edition dialog box.

2. Select Deactivate Via Create Deactivation Email.

. Deactivate Security Edition -3

You are about to deactivate your version
of Image Lab Security Edition.

License Code:  111111-222272-333333
Deactivate Via:
() Internet

(@ Create Deactivation Email

[ Deactivate ] [ Cancel

3. Click Deactivate.
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A Save File window appears.

. Save File

ActivateDeactivate Process

File name: DeactivationEmail

Save as type: [Teﬂ (" tet)

= Browse Folders

4. Navigate to the folder in which you want to save the deactivation email and
click Save.

5. Create an email addressed to LSG.TechServ.US@Bio-Rad.com, with the
subject line: Request to Deactivate Image Lab software Security Edition.

6. Attach the DeactivationEmail.txt file to the email and click Send in your email
program.

The Bio-Rad Technical Support Department processes your request and

deactivates Image Lab Security Edition.

Enabling and Disabling Image Lab Secure Mode

You must have Image Lab Administrator role privileges to switch between
Image Lab secure mode and standard mode.
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To enable secure mode

1. From the Security menu, click Security Preferences to display the Security
Preferences dialog box.

' h
ML Security Preferences ﬁ

[ Enable secure mode

Domain to be used in authentication:
GLOBAL

Use local groups for establishing user security levels

[ Ok ] [ Cancel

2. Select Enable secure mode.
3. Click OK to display the Enable Secure Mode authentication dialog box.

o
_\., Enable Secure Mode u

User Mame:  dcathey

Password: |

Domain: GLOBAL

: & [ QK J[ Cancel |

4. Enter your Image Lab Administrator user name and password.

5. If you are set up on a Windows network server, type the name of the Windows
domain in the Domain field.

Note: The default is the domain on which the current Windows user is
located, and this name will appear in the field

6. Click OK to save your changes.
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A message appears stating that you must restart Image Lab for the new secure
mode enable setting to take effect.

BT

@B You must restart the application for these changes to take effect.
WY Image Lab will now exit.

7. Click OK.
The application exits.

Important: For full details on why and how to set your security preferences, see
Setting Security Preferences on page 46.

To disable secure mode

1. From the Security menu, click Security Preferences to display the Security
Preferences dialog box.

r ™
L Security Preferences M

[ Enable secure mode

Domain to be used in authentication:
GLOBAL

Use local groups for establishing user security levels

[ OK ] [ Cancel

2. Clear the Enable secure mode checkbox.

3. Click OK.

44 | ChemiDoc MP Imaging System with Image Lab Software



Setting Up Image Lab Security Edition

The Admin Authentication dialog appears.

L. Admin Authentication u

User Mame:  SEAdmin

Password: |

Domain: GLOBAL

& [ oK ][ Cancel

-

Enter your Image Lab Administrator user name and password.

If you are set up on a Windows network server, type the name of the Windows
domain in the Domain field.

Note: The default is the domain on which the current Windows user is
located, and this name will appear in the field.

Click OK to save your changes.

"
L., Enable Secure Mode u

User Name:  dcathey

Password: |

' Domain: GLOBAL

\ ﬁ [ oK ][ Cancel |
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A message appears stating that you must restart Image Lab for the new
security settings to take effect.

You must restart the application for these changes to take effect.
Image Lab will now exit.

7. Click OK.

The application exits.

Setting Security Preferences

Here are three useful definitions used in these instructions.

m  Network domain — a remote domain-controlling computer or system
which ensures that only authorized users with valid credentials can access
and run Image Lab

®  Local domain (or local computer) — the computer on which Image Lab is
running, and which ensures that only authorized users with valid user
credentials can access and run Image Lab

m  Credentials — the valid user name and password that allows or prohibits
specific user actions

There are three possible combinations of settings in the Security Preferences dialog
box. Here are explanations of how to choose the settings and why you will want to
choose any of the three.

1. To set preferences so that only users who are set up on a network domain can
use Image Lab:
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= In the Domain to be used in authentication field, enter the name of your
network domain. See To find the name of your network domain on
page 230 for instructions on how to determine this name.

Note: The default domain name that will appear in this field is the
domain on which the current user is logged in.

m Do not select the Use local groups for establishing user security levels
checkbox.

L, Security Preferencl u

Enable secure mode

Domain to be used in authentication:
GLOBAL

[ Use local groups for establishing user security levels

o) Cama)

2. To set preferences so that only users who are domain users and who are also
valid members of specific local groups can run Image Lab:

= Inthe Domain to be used in authentication field, enter the name of your
network domain. See To find the name of your network domain on
page 230 for instructions on how to determine this name.

Note: The default domain name that will appear in this field is the
domain on which the current user is logged in.
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= Select the Use local groups for establishing user security levels checkbox.

L securty ecterence S e

Enable secure mode

Domain to be used in authentication:
GLOBAL

Use local groups for establishing user security levels

o | Coma])

3. To set preferences so that only local users can run Image Lab:

® Inthe Domain used in authentication field, enter your local computer name.
See To find the name of your local domain on page 229 for instructions on
how to determine this name.

Note: The default domain name that will appear in this field is the
domain on which the current user is logged in.

= The Use local groups for establishing user security levels checkbox is
grayed out (not accessible).

L. Secuiy Preferences (I e

Enable secure mode

Domain to be used in authentication:

LocalComputerName|

Use local groups for establishing user security levels

[ OK ] [ Cancel
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Rename Security Groups
To rename any of the four default Security Groups
1.  From the main menu, select Security > Rename Security Groups.

Note: This menu option is visible only if the person logged on to the local
computer is logged on as a member of the Windows Administrators group.

AL Rename Security Groups ﬂ

Security groups

Access Level Group Name

Administrator  TDS_Administrator
Supervisor TDS_User
Clinidan TDS_Tech

Reviewer TDS_Guest

[ OK J[ Cancel ]

2. Click in any of the four Group Name fields.
3. Enter a new name.
4. Click OK to save your changes.

Note: The new user group name must comply with standard Windows Local
Users and Groups user names rules.

For more information on setting up security groups, see Setting Up Users and

Groups on page 227.

Using Groups on a Local Domain

If you choose not to create or use groups on the network domain, set up local
groups. Add the authorized users to the groups on the local domain. In the Security
Preferences dialog box, select Use local groups for establishing user security levels.
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For information about setting up users and groups for Image Lab Security Edition,
see Appendix C, Setting Up Users and Groups on page 227.

Changing Security Preferences

Changing the domain that is used to authenticate users is a two-step process. You
first authenticate on the first domain, then authenticate on the second domain. This
change in domains can be performed in either of two ways. It can be performed by
one individual assigned the Image Lab Administrator role on both domains, or it can
be performed by two individuals, one with the administrator role on the first domain,
and the other with the administrator role on the second domain. See User
Authentication and Group Membership on page 227 for more information about
using this dialog box.
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3 Image Lab Software
Overview

Image Lab™ image acquisition and analysis software works with the
ChemiDoc™ MP imaging system to create a reproducible, automated, and
time-saving workflow for imaging and analyzing gels.

In Image Lab, a protocol is any combination of imaging, analysis, and report settings
that has been saved to run as a single workflow. Researchers can run one protocol
repeatedly or easily design a wide range of protocols.

With Image Lab you can view analyzed data, edit the analysis, and produce
customized reports that show precisely the settings applied in order to ensure
repeatable results.

Image Lab generates two types of files:

m  Protocol files describe the parameters for imaging and analyzing your gel
images.

= |mage files contain the imaged gel, annotations, and analysis performed on
the gel. An imaged gel, run according to a protocol file, generates an image
file.
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Table 2 lists the extensions and icons for the type of files that Image Lab generates.

Table 2. Image Lab file extensions and icons

File type File Extension Icon
Unsigned Signed Unsigned Signed
Multichannel .mptl .smptl
protocols
Multichannel .mscn .smscn
images
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Interface Overview

The following illustration shows the Image Lab main window. This section explains
the main software elements.

Menu F
Iltems —

Toolbar ——

Start Page
Analysis | 9
Tool Box
7] awans show on statup
Desktop
Status Bar—

Main Window

Image Lab displays a single main window. All image and protocol dialog boxes that
present choices open in the workspace, which is the gray area of the main window.

If many screens are open in the workspace, you can make one active by clicking the
title bar at the top of the selected screen. A list of open protocols and image files
also appears in the main window menu. Select one to make it active.

You can view complete analyses for images or protocols one at a time or compare
image results by arranging screens in the workspace.

User Guide | 61



3 | Image Lab Software Overview

Main Toolbar

Many Image Lab tools can be selected by clicking toolbar buttons. The Screenshot
tool enables you to send a screen capture of your image to the clipboard or to save
it as a file. You can view demonstrations of various functions by clicking Tutorials.
The unlimited Undo and Redo buttons enable you to correct missteps easily.

N EBE @ D2¢ E M N
Mew Protocol Open  Save Print  Screenshot Undo Redo Analysis Table LaneProfile Standard Curve Report | Tutorials StartPage
| ‘ |
File management View results data

Results Data

Results data associated with gel images can be viewed as an analysis table, a lane
profile, a standard curve, or in a report. Different tools for viewing the results data
are easily accessible from the main toolbar. These tools are described in Chapter 5,
Viewing Images.

The views display the analysis for the selected image. All of the views can be
displayed at the same time. See Displaying Data on page 122 for details.

Display Toolbox

The display toolbox at the top of every image enables you to display images in the
most useful ways. See Chapter 5, Viewing Images for a description of each option.
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Start Page

The Start Page guides you through creating, opening, and viewing protocols and
images.

r ~
L., Start Page li]
Protocols: Recent Protocols:
A Protocol indudes steps for imaging and
analyzing your sample. Once the protocol is
saved, it can be reused to generate
reproducible data.
[D Mew Single Channel...] [ E,"* Open... ]
3 Mew Multichannel...
Image Files: Recent Image Files:
The Image File indudes the image and analysis @ TwoChannels
data of an experiment.
@ ThreeChannels
-’.EIL EZ Coomassie
41l XRS Blot Colorimetric
4al] ¥R Oriole
Always show on startup Tutorials ] [ Close
J

Analysis Tool Box

The Auto-Analysis button quickly analyzes images. The remaining

tools customize the analyzed data.
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An image file must be selected to make analysis tools available.
-

Image Tools enables you to flip, rotate, and crop images and to transform the
image files.

Lane and Bands enables you to resize, adjust, and bend lanes and to detect,
adjust, add, or delete bands.

Normalization enables you to normalize volume data in multichannel images, so
you can correct for sample loading errors in your gels.ChemiDoc™ MP
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MW Analysis Tools (Molecular Weight Analysis) enables you to choose standard
samples, assign standard lanes, and choose a regression method.

Quantity Tools enables you to automatically quantify bands, using either relative or
absolute values.

Annotation Tools enables you to add formatted text and arrows to any area of a
gel.

Volume Tools enables you to manually quantify an object inside a boundary that
you define.

These tools are described in Analysis Tool Box Tools on page 135.

Status Bar

The status bar at the bottom of the main window shows the imager in use and the X
and Y values for the cursor position on the image file.

Note: The status bar also displays the intensity (Int) values for the image at the
cursor position. The maximum data range is 0-65,535. However, the actual
range varies depending on the values contained within each image.

Std  Std

WesternDoc™ W X: 1133 Yig12  Value: 1980 Int.

Tip: For multichannel images, move your cursor over a multichannel pane to
display color-coded intensities for all channels.
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Menu Commands

The following section describes all menu commands in the File, Edit, View, Window,
and Help menus. Many commands are also available on the toolbar or the Start
Page.

File Menu Commands

New Protocol enables you to create a new protocol that contains the necessary
steps and choices. See Chapter 4, Acquiring Images for detailed instructions.
Protocols can also be altered and stored for reuse.

Open browses the file system to retrieve a previously saved protocol file or image
file.

Recent Images enables you to open a recent image file.
Recent Protocols enables you to open a recent protocol.
Save enables you to save a protocol or image file after it is named.

Save As enables you to name and store a protocol or image. Protocols are stored
with a .ptl or .sptl extension. Image files are stored with an .scn or .sscn extension.

Multiplex protocols are stored with an .mptl or .smptl extension, and multiplex
image files are stored with an .mscn or .smscn extension.

Create Multichannel Image enables you to create a multichannel image from
single-channel images and from single channels in other multichannel images.

Split Multichannel Image enables you to split the multichannel image into
individual image files. Each file has the same name as the multichannel image; the
application name is appended in parentheses.

Close closes the active window.

Close All closes all the windows.
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Export enables you to export gel images or analysis tables with the following
options:

Export for Publication — exports a displayed image to a file. You can
select from .bmp, .png, .jpg, and .tif formats. The gel displays with any
lanes, bands, and annotations that appear on the screen. See Exporting
Gel Images for Publication on page 190 for more information.

Export for Analysis — creates a .tif file that retains all gel image data.
Analysis data are not included. Use this option to analyze the image in

other software such as Quantity One®, FPQuest™, or InfoQuest™FP. See
Exporting Gel Images for Publication on page 190 for more information.

Export for PulseNet — reduces the image to an 8-bit .tif file. Resolution is
limited and file size is restricted to 300 dots per inch (dpi).

Lane and Band Table to Excel — exports your lane and band table data
to an Excel (or Numbers on a Mac) spreadsheet.

Note: Excel or Numbers must be installed on your computer.

Lane and Band Table to File — exports as a comma-separated values file
(CSV) so your lane and band table can be opened in a database
application.

Volume Table to Excel — exports your volume table data to an Excel (or
Numbers on a Mac) spreadsheet.

Note: Excel or Numbers must be installed on your computer.

Volume Table to File — exports as a CSV file so your volume table can be
opened in a database application. See Exporting Volume Tables to File on
page 1983 for detailed information about exporting files.

See Chapter 8, Exporting Results for more information about exporting files.

Image Info displays information about individual gel and blot images, such as
acquisition date and data range, and image capture detail, such as exposure time
and illumination source used. Click the Image Details, Analysis Settings, and Notes
tabs to display these properties. See Image Info on page 115 for more information.
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Page Setup contains print controls such as orientation (landscape or portrait),
margins, printer used, and paper size.

Print displays a print preview of the gel and the header information, which includes
the filename of the image, the user’s name, and the date and time it was printed.
The usual Windows Print screen is available as well, enabling you to select a printer
and the number of copies to print.

Exit closes Image Lab (after prompting you to save changes to your protocols or
images).

Edit Menu Commands

Undo undoes the last action.
Redo restores the last action after an Undo.

Screenshot enables you to take a screen shot of the Lane Profile Window, the
Standard Curve Window, or the default choice, Current Image View. The screen shot
can include the name of the image, and it can be placed on the clipboard or saved
in afile.

Default Imager enables users who own two or more imagers to switch between
them.

Instrument Setup displays information about the instrument, including its name,
serial number, camera serial number, illumination options, and last calibration. If you
add accessories to the instrument, you can reset the system calibration in this
dialog box.

Report Settings enables you to configure reports. This dialog box has three tabs.
All of the checkboxes are selected by default. Clear the boxes to exclude
information from reports. Your selections apply to all reports until you change them.

m  The General tab has options for excluding or reporting information about
your gel image.
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m  The Lane and Band Table tab enables the researcher to choose whether to
include all lanes or selected lanes, with appropriate identifiers. Lane
profiles can also be included.

m  The Volume Table tab enables the researcher to choose appropriate
identifiers for the volume table and provides the option of excluding the
table from reports.

Preferences enables you to set naming and color preferences for your image files.
This dialog box has two tabs.

m  The Protocol tab shows presets for naming image files. You can choose to
include a designated Prefix, User Name, Date, and/or Time in the name of
your image files.

m  The Colors tab enables you to choose colors for the graphic elements in
your gels, such as Lane Frame, Lane, Band, Band Attribute, and MW
Legend. This functionality ensures that these elements are visible,
regardless of the color of the gels.

View Menu Commands

Image Overview displays the gel image with a red rectangle outlining the area
visible in the larger main window. This is useful when you zoom in to a small section
of an image.

Image Transform displays a histogram that enables you to adjust the light and dark
values of a gel image. This adjustment does not change your data, only the way the
data display on your monitor.

Operations History displays the sequence of actions performed by both the user
and the software.

View System Log displays events related to running Image Lab software, including
enabling or disabling secure mode, and the users who log on to or log off of the
software.

View (Instrument) Log displays events related to the instrument, including
calibrating the instrument and the success or failure of the calibration. This log file is
visible only if Image Lab is connected to an instrument.
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View (Document) Log displays events related to creating and modifying secure
protocol and image files. This log file is created only when Security Edition is
enabled.

Security Menu Commands

Note: This menu is only visible in Image Lab Security Edition. For more
information about Security Edition, see Chapter 11, Using the Security Edition.

Security Preferences allows the Image Lab Administrator to enable and disable
secure mode. In this dialog box, the administrator chooses the domain to be used
for authentication and whether to use local groups for security levels.

Rename Security Groups allows a person logged on as a member the Windows
Administrators group to change any of the four default Image Lab security group
names (TDS_Administrator, TDS_User, TDS_Tech, and TDS_Guest).

Note: This menu option is visible only if the person logged on to the local
computer is logged on as a member of the Windows Administrators group.
Only users who are logged on as a member of that group maintain the authority
to change any of the four default Image Lab security group names. Any
changes made to these Security Group names must match the names your
Windows system administrator has given those groups.

Sign Document enables users to sign images and protocols. Users enter their user
name and password and provide a reason for signing. When the document is
signed, the reason is saved in the System Log file.

Window Menu Commands

The Window controls enable you to show and hide multiple open image files in your
workspace. A list of all currently open images and protocols appears in this menu.

Tile aligns all open image files so they are visible at the same time.
Tile Horizontal aligns all open image files from top to bottom.
Tile Vertical aligns all open image files from left to right.

Cascade stacks all open image files and protocols with overlapping title bars, so
each one can be easily chosen for viewing.
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Imitate Zoom changes the zoom setting of all open images to the same zoom
setting as the current image file.

Imitate Transform changes the brightness and contrast of all open images to the
same transform settings as the current image file.

Next cycles through all open image files from oldest to newest.
Previous cycles through all open image files from newest to oldest.
Help Menu Commands

Image Lab Help displays the help system.

User Guide displays the instruction manual in .pdf form.

About displays Image Lab software version and release date.
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4 Acquiring Images

Image Lab™ software runs specific applications with repeatable workflows using
configurable protocols that have a wide variety of settings. These protocols can be
retrieved, revised, and reused.

In Image Lab, a protocol is any combination of settings for imaging, analyzing, and
reporting that runs as a single workflow.

Image Lab supports two kinds of protocols: single-channel and multichannel. A
single-channel protocol enables you to choose one application for acquisition of a
single image from a gel or blot, with the exception of signal accumulation mode for
chemiluminescence. Multichannel protocols allow you to sequentially acquire up to
three separate images of a gel or blot, using different illumination, filter, and
exposure settings, to create a combined image. The multichannel image can be
viewed as an RGB (red, green, blue) color-composite image.

Note: The Image Lab software is designed to work with different imagers,
some of which can only produce single-channel images. The New Protocol
menu choices change depending on whether the imager supports multichannel
images or not. If you are using a ChemiDoc™ MP imager and you do not see
the multichannel option, check to see that your default imager selection is set
to ChemiDoc MP and not one of the single-channel imagers.

To create a new protocol, do one of the following:

m  Click the New Protocol button on the toolbar, and then select Single
Channel or Multichannel in the menu that appears.

= In the Protocols box on the Start Page, click New Single Channel or New
Multichannel.

The appropriate Protocol Setup window appears for the type of protocol you
selected.
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The Protocol Setup Window

Single-Channel Protocols

The left pane displays headings. Under the headings are numbered protocol steps.
You can enable or disable a step by selecting or clearing its checkbox. When you
select a step, the right pane of the window displays the detailed settings for that
step.

14 Protocold - ChemiDoc™ MP =0 E=H [
Protocol Setup 1. Gel Imaging

At Gelimaging ] =™

. Filter:
Light:
Imaging Area
@ Selectgel type:  [Bio-Rad Ready Gel -
(@) Enter image area: x om (Wl)
Image Exposure

(@ The software will automatically optimize the exposure time for |Intense Bands ~

(@) Manually set exposure tme: | 0.500 | sec

Paosition Gel

ﬁ Highlight saturated pixels Image Color:

Display Options
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You can review protocol settings by selecting Protocol Summary, which lists the
settings for each step in the right pane of the Protocol Setup window.

Protocol Setup Protocol Summary

1.Imaging:  Application = Copper Stain
Size = Bio-Rad Ready Gel
sure = Automatic - Intense Bands
Highlight saturated pivels = ON
Color = Gray

2. Detection:  Band detection sensitivity:
Low (Better for more prominent bands)

3. Mol. WE. Standard = Bio-Rad Predision Plus
Analysis:  Standard lanes = first
Regression method = Linear (semidog)

4.Output: Output Action = Automatically print image

Position Gel
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Multichannel Protocols

The Protocol Setup window for multichannels has some settings that differ from the
single-channel Protocol Setup window, but you work with it the same way as the
single-channel Protocol Setup window.

[E=5EE 3
1. Gel Imaging

Configure at least two channels:

Channel 1 Channel 2 Channel 3
[ configure... | Configure. .
Imaging Area
@) Selectgel type: | Bio-Rad Ready Gel -
@) Enter image area: x am (W)

Position Gel
T

Select a step in the left pane and configure the settings for that step in the right
pane.

Click Protocol Summary in the left pane to view all your protocol settings in the right
pane.

Creating a Protocol

76

There are three categories of settings when setting up a protocol:
m  Acquisition Settings — settings to acquire the image

= Analyze Image - settings to detect lanes and bands and to analyze the
molecular weight

m  Generate Output - settings to generate the output
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The three categories are listed in the left pane of the Protocol Setup window.
Numbered steps in each category appear under these headings. To select an option
under a protocol step, select the accompanying checkbox. Options for that step
appear in the right pane of the window. To disable any step, clear its checkbox.

There are some differences in the gel imaging settings of single-channel protocols
and multichannel protocols. These settings are explained in Step 1. Gel Imaging for
Single-Channel Protocols on page 78 and Step 1. Gel Imaging for Multichannel
Protocols on page 80, in the Protocol Setup window. The remaining steps in the
protocol setup are virtually identical.

Setting Up a New Protocol

The following steps set up (or create) a protocol:

m  Step 1. Gel Imaging for Single-Channel Protocols — use this step (on
page 78) if you are creating a single-channel protocol

m  Step 1. Gel Imaging for Multichannel Protocols — use this step (on
page 80) if you are creating a multichannel protocol

m  Step 2. Detect Lanes and Bands
= Step 3. Analyze Molecular Weight

m  Step 4. Specify Output

User Guide | 77



4

78

Acquiring Images

Step 1. Gel Imaging for Single-Channel Protocols

14 Protocoll - ChemiDoc™ MP E=E]E=]
Protocol Setup 1. Gel Imaging
Application
Ethidium Bromide

Place sample on UV Transiluminator
Filter: €05/50 Filter (Filter 3)

Llight: UV Trans illumination

Imaging Area

Protocol Summary @ Selectgel type:  [Bio-Rad Mini ReadyAgarose Gel -
() Enter image area: |6.0 x '4‘5 cm (Wxl)
Image Exposure

(@ The software will automatically optimize the exposure time for |Intense Bands ~

(@) Manually set exposure tme: | 0.500 | sec

Position Gel

Display Options

Highliaht saturated pixels Image Color:

To take an image of the gel or blot, you need to configure the acquisition settings for
the protocol.

To configure the acquisition settings

1. In the right pane, click Select and choose an application from the menu. The
detection reagents appear in submenus under each application type.

&pplication
Nucleic Acid Gels »
Protein Gels 4 Flamingo
| Blots b 4 Oricle
| Custom ¥ Coomassie Fluor Orange
SYPRO Ruby
Krypton
Stain Free Gel

When you choose an application and detection reagent, any required filter or
illumination source displays in the Protocol Setup window.
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Choose Custom to save and run an existing application with a new name or to
create and run a new application. Previously saved custom applications display
here. To create a custom application, see Setting Up a Custom Application on
page 100.

Tip: For a list of applications with all required detection reagents, light
sources, and any conversion screens or filters noted, see Application
Tables on page 103.

Note: If you select the Stain Free option, you may select the gel activation
time. See Appendix E, Using the Criterion Stain Free System, on page 253
for more information.

In Imaging Area, select from the list of Bio-Rad gels or enter the image area
dimensions. The red box represents the imaging area for the selected gel, and
the gray rectangle represents the imager sample stage.

Irnaging Area

() Select gel bype: |Bi0-Rad PROTEAM IT xi Gel v|
() Erter image area! x om L)

In Image Exposure, select from one of the following options:

Image Exposure

(%) The software will automatically optimize the exposure kime for

() Manually set exposure time: | 0,500 seC

e s B

= Auto Exposure — this setting estimates an optimal exposure time and
ensures the best use of the dynamic range. Intense Bands optimizes for all
bands and Faint Bands makes faint bands more visible but might
overexpose more prominent bands.

O Intense Bands — optimizes exposure for all bands

O Faint Bands — a longer exposure time is used making faint bands
more visible, but more prominent bands might be overexposed
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= Manual Exposure — use this setting to manually override automated
imaging. Exposure time can range from 0.001 to 7,200 seconds with the
ChemiDoc MP imager.

= After imaging a gel with automatic exposure optimization, the display
provides a reference point from which to set your manual exposure time.

Image Exposure

(3) The software will automatically optimize the exposure time for | Intense Bands
() Manually set exposure time:  |0,500 SEC (Previous exposure; 1,000 sec)

Note: You can view the exposure time of the image in the Image Info
window (see Image Info on page 115).

Step 1. Gel Imaging for Multichannel Protocols

[E=5ECH =<
1. Gel Imaging

Confiaure at lesst buo channels:

Channel 1 Channel 2 Channel 3
[ configure... | Configure.... Configure...
Imaging Area
© Selectgel type:  [Bio-Rad Ready Gel -
) Enter mage area: x (W)

Position Gel
———

You must configure acquisition settings for at least two channels to create a valid
multichannel protocol. Each channel can be assigned a color (red, green, or blue) so
you can easily identify each channel. Configure each channel separately.
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To configure the acquisition settings

1. Inthe right pane of the Protocol Setup window, click Configure in the Channel 1
box. The Configure Channel 1 dialog box appears.

i) Configure Channel 1 =]

Application

Filter:
Light:

Image Exposure

@ The software will automatically optimize the exposure time for |Intense Bands ~

(@) Manually set exposure time: |0.500 sec

Display Options

Highlight saturated pixels Channel Color:

2. Click Select and choose an application from the dropdown list that appears.

application

Blots  * h} Chemi \
Custom » Chemi Hi Sensitivity

Chemi Hi Resolution
Colorimetric
Cy2

Cy3

Cy5

Cy55

Alexa 488
Alexa 546
Alexa 555
Alexa 647
Alexa 680
Dylight 488
Dylight 549
DyLight 649
DyLight 680
IRDye 680
Rhodamine

Fluorescein

Stain Free Blot

Note: Select Custom to run an existing application with a new name or to
create an application unlike existing applications. See Setting Up a Custom
Application on page 100 for more information.
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For a list of applications with all required detection reagents, light sources, and
any conversion screens or filters noted, see Application Tables on page 103.

In Image Exposure, if you select the first radio button, Image Lab acquires an
image estimating an optimal exposure time. This option ensures the best use of
the dynamic range.

= If you choose Intense Bands from the list, exposure is optimized for all
bands.

= If you choose Faint Bands from the list, a longer exposure makes faint
bands more visible, but more prominent bands might be overexposed.

= [f you select the second radio button to manually override automated
imaging, you can set the exposure time from 0.001-7,200 seconds.

Irmage Exposure
(%) The software will automatically optimize the exposure time For | Intense Bands |r_
() Manally set exposure time: | 0,500 seC Faint Bands

After imaging a gel with automatic exposure optimization, the exposure time
displays in the protocol so you can manually adjust it if needed.

Irmage Exposure

(%) The software will automatically optimize the exposure time For | Intense Bands %
() Manually set exposure time: | 0.500 sec (Previous exposure: 1,000 sec)

Note: You can also view the exposure time of the image later, in the Image
Info window (see Image Info on page 115).

Signal Accumulation Mode — if you are running a chemiluminescence
application on the ChemiDoc MP imager, you can also use signal accumulation
mode (SAM).

Image Exposure

(7 The software will automatically optimize the exposure time for | Intense Bands -

() Manually set exposure time: | 0,500 seC

@ Signal Accumulation Mode
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SAM is used to simplify the capture of a good image from a chemiluminescent
sample. This sample type often requires long integration times to obtain an
image that represents the best range of signal.

Rather than manually acquiring a series of independent images with different
imaging times, SAM presents a series of cumulative images with progressively
greater signal in each image. To run SAM you must estimate the shortest and
longest times expected to generate an image with the appropriate signal
intensity. You then decide how many total images to acquire in this window of
time.

For example, if the minimum expected time to image the sample is 1 minute
and the maximum is 5 minutes, these values are entered (in sec) in the setup
window. By entering 5 in the Total number of images field, three images will be
acquired between the first and last images.

To use SAM, click Signal Accumulation Mode and select Setup to display the
Signal Accumulation Setup dialog box.

| Signal Accumulation Setup @

The software will acquire the images and sum up the
signal.

Firstimage time (sec): &0
Last image time (sec): 300
Total number of images: 5
1 2 3 4 3

60 Sec 300 Sec

In this example, the bar in the Signal Accumulation Setup dialog box indicates
that images will be acquired at 1 minute intervals, starting at 1 minute and
ending at 5 minutes. The second 1 minute image is added to the first 1 minute
image, and the final image is the result of integrating these two images. The
third 1 minute image is added to the previous image, and so on, until the last
image is presented.
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Although SAM is useful for determining the optimum imaging time for a
chemiluminescent sample, it results in data that are not as accurate as data
from a single image. Signal that is near the intensity of background noise
becomes increasingly masked as the number of cumulative images grows. To
identify extremely faint signals in an image, reacquire it as a single image, using
the time the SAM tool found to be appropriate.

Set the following attributes in Display Options:

= Highlight saturated pixels — select this checkbox to see any saturated
pixels in red. This shows how much of the gel image is saturated. You can
change this option later by selecting View > Image Transform.

m  Channel Color — select a color to display the sample image. Assigning
each channel a different color makes it easy to identify channelssss. After
you set up the first channel, the second channel box becomes active.

Repeat steps 1-4 to set up the second and third channels, if applicable. The
software determines which channels are available based on the previously
selected applications. Each Configure box displays the settings for that
channel.

Configure at least two channels:
Channel 1 Channel 2 Channel 3

You can reconfigure channel settings by clicking Configure in the channel box
and changing the settings.
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6. InImaging Area, select from a list of Bio-Rad gels or enter the image
dimensions. The red line represents the imaging area for the selected gel, and the
gray rectangle represents the imager sample stage.

Irmaging Area

() select gel bype: |Bi0-Rad PROTEAM IT xi Gel v|
() Enter image area: x o (L)

Step 2. Detect Lanes and Bands

44 Protocoll2 - ChemiDoc™ MP [E=5(ESR 5
Protocol Setup 2. Detect Lanes And Bands

!‘. Band Detection Sensitivity:

@ Low (Better for more prominent bands)
(©) High (Better for faint bands)

© custom:

Sensitivity: 25 =

Protocol Summary

Position Gel

FRun Protocol

To analyze the gel or blot, Image Lab must detect lanes and bands on the image.
Lanes are detected automatically, and then the background is subtracted
automatically. Refer to Using the All Lanes and Single Lane Tools on page 140 for
details. Customize band detection with the following options.

To configure the lane and band detection settings

1. Select the Lane and Band Detection checkbox in the left pane of the Protocol
Setup window.

2. Inthe right pane, select one of the following lane and band detection options:

User Guide | 85



4 | Acquiring Images

= Low Band Detection Sensitivity — this option sets detection at a low
level (25) for images with more prominent bands. Faint bands are not
detected with this setting.

= High Band Detection Sensitivity — this option sets detection at a higher
level (75) for images that are fainter. Extraneous bands can be removed
later, using the Band tools in the Analysis Tool Box. See Lane and Bands
Tools on page 139.

m  Custom — select a numeric value from 1 to 100 to choose the best
detection sensitivity for your sample.

Note: You cannot specify different sensitivity levels for individual channels
of a multichannel image. The same sensitivity level is applied to all
channels. After the image is generated, you can change the sensitivity level
for individual channels using the Lane and Bands tools.

The following is a screen shot of the Detect Lanes and Bands window for
multichannel protocols.

. Protocol5 - ChemiDoc™ MP (o[- fSe]

Protocol Setup 2. Detect Lanes And Bands

Band Detection Sensitivity:
(©) Low (Better for mare prominent bands)
) High (Better for faint bands)
) Custom:
Sensitivity: {}
Normalization Channel:

(@) Total Lane Protein

() Housekeeping Protein Bands

Position Gel

To configure normalization settings

1. (Multichannel protocols only) Click Normalization Channel and specify which
channel to use as the normalization channel.
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The selected channel is used as the normalization factor against which all other
lanes in the channels are compared to normalize the volume data.

You can defer making a selection during the protocol setup and normalize your
data after the image is generated. For more information on normalizing volume
data, see Normalizing Volume Data on page 149.

Note: You must select an application for at least one channel in Step 1.
Gel Imaging for Multichannel Protocols on page 80 in order to see a list of
choices.

Select the type of normalization to use:

m  Total Lane Protein Normalization — one lane in the normalization
channel is used to calculate the normalization factor.

®  Housekeeping Protein Bands Normalization — a single band of a
housekeeping protein is used to calculate the normalization factor.
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Step 3. Analyze Molecular Weight

Protocol Setup 3. Analyze Molecular Weight

445 Protocell2 - ChemiDoc™ MP =B Eoh (=

" Mol. Wt. Standard:  BioRad Precision Plus
b

standard Lanes: first

4
/] 3. Analyze Molecular Weight

Protocol Summary

Position Gel

Run Protocol

Determining molecular weight depends on selecting the proper protein standards.
Many protein standards are available from Bio-Rad and many different DNA
standards are also available. See Appendix D, Accessories for all Bio-Rad standards

and their catalog numbers.

To specify how molecular weight is analyzed

1. Select the Analyze Molecular Weight checkbox in the left pane of the Protocol

Setup window.

The software calculates the molecular weight for each band based on the

specified standard.

2. To estimate the size of the molecules in the bands of your gel, enter the

standard you are using.

Alternatively, you can choose from available standards:
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a. Click Change to display the Manage Standards dialog box.

it Manage Standards @
Name Type New
Bin-Rad Precision Plus Protein Edit
Bio-Rad Dual Xtra Protein
Bio-Rad Broad Range Protein Cof
Bio-Rad Low Range Protein
Bio-Rad High Range Protein Delete
Bio-Rad 20 bp Molecular Ruler DNA
Bio-Rad 100 bp Malecular Ruler DNA Hatie
Bio-Rad 100 bp PCR Maolecular Ruler DMA
Bio-Rad 500 bp Molecular Ruler DMNA
Bio-Rad 1 kb Malecular Ruler DMA
Bio-Rad 2.5 kb Molecular Ruler DMNA

Bio-Rad AmpliSize Molecular Ruler DMNA
Bin-Rad Precision Molecular Mass Ruler DMNA

Show: | All Standards -

(. & Standards in red are built-in defaults.
9% New standards can be created by copying a default,

b. Use the Show dropdown list to show all, only the protein, or only the DNA
standards.

c. Choose the standard that you need and click OK to exit the dialog box.

To create a new standard, click New in the Manage Standards dialog box and
complete the fields in the Edit Standard dialog.

r N
lsf] Edit Standard =)
Name: New Standard
Type: [Protein Standard | Urits: [1soelectric Point o)~ |
Value MName Add
Edit
Delete
.
L J
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g.
h.

Enter a name for the new standard.
Choose a standard type: protein or nucleic acid

A protein standard can be expressed in either isoelectric point (pl) or
molecular weight (kDa) units. A nucleic acid standard can be expressed in
base pairs (bp), kilo base pairs (kb), or mega base pairs (Mb) units.

Click Add to display the Edit dialog box.
| Edit =

Desaiption:  test]

Value: 1

Note: At least two values must be added to create a new standard.

Enter the value and description of your new standard and click OK to
return to the Edit Standard dialog box.

Click Add to display the Edit dialog box again, and enter a second value
and description for your new standard.

Click OK to save your changes and close the Edit dialog box.
Click OK in the Edit Standard dialog box to save your new standard.

Click OK in the Manage Standards dialog box to save your changes.

4. Choose the lane(s) that contain your standards by typing lane numbers or the
words First and Last in the Standard Lanes field. The format is xx, xx, xx, and

SO O

n, where xx is the lane number. For example, if you run an 18-well gel and

want your standards in lanes 1, 10, and 18, enter First, 10, Last.

Note: Lane detection works best when standards are placed in the first

and
size

last lanes. For nucleic acid samples, use this step to determine the
of the bands in base pairs.

For more information, see Molecular Weight (MW) Analysis Tools on page 160.

5. Sele

ct the appropriate regression method for the gel type:
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= Gradient gels — the linear (semilog) regression method works well for
these gels because the mobility of the bands is linear to the log of their
molecular weight. As an alternative, the point-to-point (semilog) method
can be used if the R? value is not sufficient.

= Fixed percentage gels — these gels have a nonlinear relationship
between the gels’ mobility and their molecular weight. For these gels,
choose the logistic or cubic spline regression method.

For more information about regression methods, see Regression Methods on
page 102.

Step 4. Specify Output

[E=N o =)

147 Protocoll - ChemiDoc™ MP

Protocol Setup 4. Specify Output

Output Action

@ Automatically Print Image
() Automatically Print Repart
() Display Report

Custom Report Title:

[/ 4. Specify Output

Protocol Summary

Position Gel

Inm G The repart can be configured using the Report Settings in the Edit menu

To specify the output of the protocol

1. Select Specify Output in the left pane of the Protocol Setup window to display
output options.

2. Inthe right pane, you can choose to

®  Automatically print the image
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= Automatically print a report

= Display the report

Image Lab prints to the default printer unless you select otherwise. For
information about customizing reporting options, see Report on page 183.

Review Protocol Settings

Click Protocol Summary in the left pane of any Protocol Setup window to see a

quick review of all protocol settings.

14 Protocoll2 - ChemiDac™ MP

Protocol Setup Protocol Summary

1. Imaging:

2. Detection:
3. Mol. Wt.

Analysis:

4. Qutput:

Position Gel

Application = Copper Stain

Size = Bio-Rad Ready Gel

Exposure = Automatic - Intense Bands
Highlight saturated pixels = OM

Color = Gray

Band detection sensitivity:
Low (Better for more prominent bands)

Standard = Bio-Rad Predsion Plus
Standard lanes = first
Regression method = Linear {semidog)

Qutput Action = Automatically printimage
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Creating a Multichannel Image from Single Images

You can create a multichannel image from existing single images or from single
channels in other multichannel images. Only images with the same aspect ratio can
be combined in a multichannel image. These images are not linked to one another.
When you make a change to one image, it is not propagated to the other images.

To create a multichannel image from single images

1.
2.

5.

Open the single images from which you want to create a multichannel image.

In the File menu, click Create Multichannel Image. The list of open images
appears in the left pane of the Create Multichannel Image dialog box.

Drag each image into one of the channel boxes in the right pane. After you
select the first file, the Available Open Images list displays only files with the
same aspect ratio.

(Optional) Specify a color for each channel in the accompanying dropdown
lists. The resulting multichannel image appears in the Image Preview section of
the dialog box.

Click OK to save the multichannel image.

To replace a channel in a multichannel image

1.
2.

Open the multichannel image and the new image you want to use.

In the File menu, select Create Multichannel Image. The open image files are
listed in the Compatible Open Images list of the Create Multichannel Image
dialog box.

Drag the images you want to keep from the Available Open Images list (left
pane) into the channels in the New Multichannel Image pane (right pane).

Drag the new image you want to use into one of the available channel boxes.

Click OK to save the new multichannel image.
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Editing a Saved Protocol

You can change the protocol settings and rename the protocol using Image Lab
tools.

To edit a saved protocol
1. To open a saved protocol, you can:
m  Click Open on the Start Page
m  Click File > Open on the menu bar

You can also choose a recently used protocol from the lists on the Start Page.

26 Start Page &\

Protacols: Recent Protocols:
A Prokocal includes steps for imaging and
analyzing your sample. Once the protocal is
saved, it can be reused to generate
reproducible data,

.l!'-_, ZincR eadviGel-

Image Files: Recent Image Files:
The Image File includes the image and analysis 4al] Volume Standard
data of an experiment. 3
id] Lysates
4al] Broad Range Dilution
4al] Copper Stain MW
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You see the same set of menus and choices described in Creating a Protocol
on page 76.

44 Protocol12 - ChemiDoc™ MP (=8B

Protocol Setup Protocol Summary

1.Imaging:  Application = Copper Stain
Size = Bio-Rad Ready Gel
Exposure = Automatic - Intense Bands
Highlight saturated pixels = ON
Color = Gray

2. Detection:  Band detection sensitivity:
Low (Better for more prominent bands)

3. Mol. Wt Standard = Bio-Rad Predision Plus
Analysis:  Standard lanes = first
Regression method = Linear (semi-log)

4. Output: Output Action = Automatically print image

Position Gel

To update an existing protocol, edit and then save your changes without
renaming the protocol.

To create a new protocol:
a. Edit the protocol.

b. Choose File > Save As and type a different name.
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Positioning the Gel

@ Protocold - ChemiDoc XRS+

Run

| Position I | . I - ]
vour Gel E:> Imaging LDatectlon \ Analysis L Repork

Live View

Show alignment grid

Run Protocol

Camera Zoom ) —j— & Size: 127 x 9.5

To position a gel
1. Click the yellow Position Your Gel button in the Protocol Setup window.
2. Place a gel on the imager stage and view the gel in Image Lab.

3. Use the slider below the image to zoom the image into place. You can also
move the gel manually until it is centered properly on the stage.

Note: The Bio-Rad gel alignment template kit allows four sizes of standard
agarose gels to be centered quickly and easily and ensures the consistent
placement of each gel. See Appendix D, Accessories, on page 243 for
more information.
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Running a Protocol

To run a protocol
» Click Run Protocol in the left pane.

The software runs through the steps in imaging mode, imaging each channel. A
message at the bottom of the screen indicates the channel being imaged and a
progress indicator tracks the process.

Note: If you run a chemiluminescence application using autoexposure, you
might see the following error message:

The sampile is too faint to use the autoexposure setting. Change the Image
Exposure setting to use manual exposure or Signal Accumulation Mode (SAM), then
run the protocol again.

This error occurs if Image Lab, using the initial autoexposure algorithm, determines
that it would take too long (approximately 30 minutes or more) to acquire an image.
You can always use the manual Image Exposure setting and specify a longer
exposure time.

After the images are taken, Image Lab continues with the detection, analysis, and
reporting steps if these steps were selected in the Protocol Setup pane. When
Image Lab has completed running the protocol, it displays the images that were
acquired. You can then edit and save these images or do further analysis on them.

To end the protocol

» Click Cancel Run.

User Guide | 97



4 | Acquiring Images

Running Signal Accumulation Mode (SAM) Protocols

You can interrupt the acquisition of images for a SAM-enabled protocol at any time
by clicking Stop Acquire and Continue with Selected. The acquisition process stops
and continues the protocol with the selected image. Any other images that were
acquired are discarded.

At the end of the acquisition process, a thumbnail of each image appears at the
bottom of the window. The last image acquired appears, by default, in the main
window. You can view any of the SAM images in the main window by clicking on the
thumbnail image.

e
14 Protocoll - ChemiDoc™ MP (=% B =<=|
Imaging | Detection | | Analysis_| | Report |
Displaying Image: 30.0 sec | a 0

Select Image
and Continue

- an
"
"
L3
[ 3]
L]

1

Select Image:

50sec  1l2sec 175sec 238 sec

30.0 sec

Review the images, select the image you want to use in your analysis, and click
Select Image and Continue. Image Lab continues to the next step in the protocol
using the selected image.

Note: After you click Select Image and Continue, only the selected image is
retained. All other images are deleted. Therefore, save any images you want to
keep before continuing with the protocol. See Saving Signal Accumulation
Mode (SAM) Images on page 99 for more information.
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Saving Signal Accumulation Mode (SAM) Images

You can save any individual image or all images at once by right-clicking on the
image and selecting an option from the shortcut menu.

Select Image:

..... '-“;h Save...

50sec  112sec 175sec |23 Save All...

To save a single SAM image
1. Right-click the thumbnail and click Save.

2. Inthe Save File dialog box, accept the default name for the file or enter another
name. Click Save.

To save all SAM images
1. Right-click any of the images and click Save All.

2. Inthe Select Directory dialog, enter the name of the folder and click Select
Folder.

The images are saved in the specified folder. The name of the file includes the
user name, timestamp, and exposure time. For example: John Doe 2012-05-01
15 hr 44 min_Exposure_5.0sec.
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Setting Up a Custom Application

Use the Manage Custom Application dialog box to save an existing application with
a new name or to create an application unlike existing applications.
To create a custom application

1. Select Custom on the Applications menu to display the Manage Custom
Applications dialog box. If you have stored custom applications, they display

here.
@ Manage Custom Applications @
Name New
Edit
Delete
2. Click New.
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The Create Custom Application dialog box appears.

-

@ Create Custom Application 3

Application Name  Application Name

Application Settings

Light Source: [No Hllumination - ]
Filter: [No Fiiter -]
Image Color: [Gray - ]
Binning: [lxl - ]

[ oK ] [ Cancel l

Enter a unique application name.
Select a light source, filter, and image color from the lists.

Select a binning setting. Choosing a higher binning setting combines pixels to
increase the amount of signal without increasing noise. While a higher setting
provides optimal sensitivity for low-light applications such as
chemiluminescence, it also reduces image resolution.

Click OK to create the custom application.
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Regression Methods

A regression method is used to calculate the molecular weight of the unknown
bands. The software uses the relative front and molecular weight values of the
standard bands to calculate the standard curve. This standard curve is then used to
calculate the values of the unknown bands. The shape of the standard curve is
based on the selected regression method. Choose one of the four regression
methods listed in Table 3.

Table 3. Methods of generating a standard curve

Regression Method Minimum number
of standard bands

Linear (semilog) 2

Point-to-point (semilog) 2

Logistic 5

Cubic spline 5

If you do not have enough data points for the selected method, the molecular
weight of the unknown bands is not calculated.

You can check how well each regression method fits the data in the standard curve
window (see Standard Curve on page 130 for more information). The linear (semilog)
regression method provides a measurement that describes how well the standard

curve fits the data R? value. The closer the R? value is to 1.0, the better the data fit
the standard curve.

The molecular weight of each band is displayed in the Mol. Wt./Base Pair column in
the analysis table. See Molecular Weight (MW) Analysis Tools on page 160 for more
information about molecular weight.

For information about the calculations behind the regression methods, see
Appendix G, Regression Calculation Methods.
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Application Tables

The following tables list the light type and filter to be used with various stains for
each application for the ChemiDoc MP imager.

Table 4. UV, Standard filters
Base System — UV, Standard Filter

Ethidium bromide Krypton

SYBR® Green Coomassie Fluor Orange

SYBR® Safe Pro-Q Diamond

SYBR® Gold Pro-Q Emerald 300

GelGreen Chemiluminescent
reagent

GelRed Chemi Hi Res

Fluorescein Chemi Hi Sens

OliGreen Stain-free blot

PicoGreen Colorimetric reagent

GelStar Rhodamine

Stain-free Qdot 525

Oriole™ stain Qdot 605

Flamingo™ stain Qdot 625

SYPRO Ruby
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Table 5. White trans standard and blue Epi filters

White Trans, Standard Filter Blue Epi (catalog #170-8285)
530/30 Filter

Fast Blast™ stain Pro-Q Emerald 488
Coomassie Blue Cy2

Silver stain Alexa 488

Copper stain DyLight 488

Zinc stain

Table 6. Red epi filter
Red Epi (catalog #170-8283) 695/55 Filter

Cy5 DyLight 650
Cy5.5 DyLight 680
Alexa 647 IRDye 680
Alexa 680 Qdots 705

Table 7. Green epi filter
Green Epi (catalog #170-8284) 605/50 Filter
Cy3 DyLight 549
Alexa 546

Table 8. XcitaBlue conversion screen
XcitaBlue™ (catalog #170-8182) Standard Filter*

SYBR® Green (excision) Fluorescein (excision)
SYBR® Safe (excision) OliGreen (excision)
SYBR® Gold (excision) PicoGreen (excision)
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Table 8. XcitaBlue conversion screen
XcitaBlue™ (catalog #170-8182) Standard Filter*
GelGreen (excision) GelStar (excision)

* Use the Xcita Blue screen to visualize gels without causing UV damage
to the DNA. This is useful when you want to excise portions of the DNA.
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5 Viewing Images

After a gel is imaged, the image appears in the workspace. Many controls are
available to optimize viewing and to analyze the image.

The following screen shot shows a gel image with band and lane detection as well
as annotations. The labels are overlays that you can display or hide.

There are many ways to view the data associated with the results. You can view
data as an analysis table, a standard curve, and a report.

B Broad Range Dilution (Read-
CNENXE =K,

Broad Range Standards Dilution starting with 1ug'Band

Annotation

' >
H o & T
2 o & 0 O 8 Pe
Lane Labels RO '0": &V -‘5"’} &t o O '1-(\ NS
7 8 9 10 1 12 13 14 15 16 17

Maolecular
Weight
Labels

— Band

Lane Frameg

— Lane

Standard
Lane
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Displaying Gel Images

The display toolbar is located above the gel image. Each tool is described in the
following sections.

. . 13
Display Gel Options
This section describes the settings in the Display Gel Options dialog box.

Annotations

Show Text and Arrow Annotations

Lanes And Bands

Show Lane Frame Show Lane Labels

Show Lanes Show Molecular Weight Legend
Show Bands Show Band Edges

Band Attributes

Show Band Attributes

-

@ Selected Lane Only ) All Lanes

Volumes

Show Volumes Show Volume Labels

o) (o

Annotations

You can choose whether to show text and arrow annotations that have been drawn
on the image.

Lanes and Bands

You can turn on or off any image overlays, such as lane frames, lanes, bands, lane
labels, molecular weight legends, and band edges.

108 | ChemiDoc MP Imaging System with Image Lab Software



Displaying Gel Images

Band Attributes

You can show the following attributes for selected lanes or for all lanes.
= Band number

= Band label

= Molecular weight

= Relative front

= Volume

= Absolute Quantity

m  Relative Quantity

® Band %
m Lane %
Volumes

If you drew volume boundaries on the gel, you can display the boundaries and their
volume labels.

Zoom Tools &S

The zoom tools resize the gel image. Click the magnifying glass with the plus sign to
make the image larger. Click the magnifying glass with the minus sign to make the
image smaller.

You can also zoom in on an area using the right mouse button. Right-click and drag
to select the area you want to magnify. You can also resize the image by right-
clicking and using the scroll wheel on your mouse.

Tip: You can return to the original view by right-clicking anywhere on the
image.
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Fit in Window &,

If you zoomed in on an area of an image, this button brings the entire image back
into view.

Image Transform o

*

The Image Transform dialog box adjusts image brightness and contrast, optimizing
the image display so faint details can be seen.

Image Transform =
i 4|
High D 3562
tw (] £
Gamma D 1.00
Min 0 Max 3384 Urnits  Int

Options
[ 1nvert image display [7] Log histogram
Highlight saturated pixels

Auto Scale

The minimum to maximum range varies depending on the light and dark values
present in the image. These adjustments do not change the data. They change only
the way the data are displayed. The human eye cannot see as great a range as the
image contains.

The frequency distribution histogram shows the total data range in the image and
the amount of data at each point in the range.

Auto Scale determines an optimal setting for the image automatically. The lightest
part of the image is set to the minimum intensity, and the darkest is set to the
maximum.

= The High progress indicator determines which intensity value is shown at
the maximum gray scale (or other color) in the gel image.
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m  The Low progress indicator determines which intensity value is shown at
the minimum gray scale (or other color) in the gel image.

= The Gamma progress indicator changes the gray scale curve. A value of 1
is linear. A value <1 redistributes a greater proportion of the gray scale to
the first half of the intensity values. A value >1 redistributes a greater
proportion of the gray scale to the second half of the intensity values.

You can also type numerical values in the boxes next to the progress indicators.
Clicking anywhere on the progress indicator bars moves the progress indicator
incrementally.

Options:

= Invert image display — inverts dark bands on a light background to light
bands on a dark background. Light bands on a dark background are
inverted to dark bands on a light background.

= Highlight saturated pixels — when this checkbox is selected, areas of the
image with saturated signal intensity (higher than a measurable range) are
highlighted in red.

= Linear or logarithmic histogram — this adjustment changes the y-axis on
the histogram to display the number of pixels at each intensity value using
either a linear or a logarithmic scale.

In multichannel images, you can individually highlight the saturated pixels on a
channel in red. You cannot highlight the saturated pixels in a merged image.

For Multichannel Images

In the Image Transform dialog box, you can make changes to only one image at a
time. When you work with a multichannel image, you can select each channel, in
turn, at the bottom of the Image Transform dialog box and make any changes to the
image.

In addition to the adjustments described in Image Transform on page 110, you can
change the color of each channel. Changing the channel color in the Image
Transform dialog box automatically updates the title bar and the channel buttons on
the multichannel image.
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Image Transform =]

[— [
High O 16647
Low D 0
Gamma D 1.00
Min 0 Max 37728 Units  Int

Options

[T] twert image display [T Log histogram

Highlight saturated pixels

‘:-Chl:[.Red '] ‘:-Chl:[.Green '] @ Chi:[.Blue ']

Auto Scale

If you change the color of a selected channel in Image Transform, the change is
reflected in the merged image.
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Displaying Gel Images

You can choose a color map for your image results file. Viewing the image with a
different color scheme can make it easier to see all of the elements in the image, but

it does not change your data.

Note: In multichannel images, colors can be changed only for the individual

channels. You cannot change the colors of a merged image.

The first eight color choices imitate the colors of stained gels. The remaining
choices supply enough color variation to highlight small differences in the image

data. The available colors include:
= Gray

= EtBr (ethidium bromide)

= Coomassie

= Stain-free

= SYBR® Green

= SYPRO Ruby
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= Flamingo

= Silver

= False color
m  Spectrum
= Gold-Silver

m  Pseudo

3-D Projection <

@ Lysates (Read-Only)

NENER W=

The 3-D view transforms the gel image into a solid three-dimensional model
spinning in space with x, y, and z dimensions. Accentuate or diminish the relative
heights of data points by pulling the slider at the bottom of the window to the right
or left.

Note: For multichannel images, you can view each channel separately in 3-D.
A merged image cannot be displayed in 3-D.

To view the intensity of various bands

1. Select the 3-D button in the display toolbar.
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2. Click and drag the model to rotate it into your preferred view.
3. Bring the window into focus by clicking the image.

4. Press “C” to display an inverted green cone, which can be dragged around to
evaluate the intensity of various bands.

5. Press “C” again to hide the tool.

Image Info

The Image Info dialog box provides information about the active image.

Note: For multichannel images, select a channel to display details for that
image.

The dialog box has three tabs.
= Image Details — acquisition and image information appear in this tab.

= Analysis Settings — settings that were used when the gel was analyzed
are displayed here. For example, Band Detection and Molecular Weight
Analysis will appear if they were performed.

Note: Notes — on this tab you can add notes, point out the types of samples
used, and add any other information about the results. You can create

custom labels for the lanes in your image. In a multichannel image, the custom
labels are applied to all channels.
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Displaying Multichannel Images

The Multichannel View includes a pane that displays the merged channels and
panes for individual channels. Application names appear in the toolbar. A yellow

border surrounds the active pane.

In the display toolbox above the image, additional controls are available for viewing
the multichannel image.
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Multichannel View

Click the Multichannel View button to display or hide the merged image panel in the
multichannel display.

You can show or hide each channel using the channel buttons.

You can merge the three channels into a single multichannel pane.

[E=8 N

| ThreeChannels

E#e oMo =o N EE |-

Multichannel

You can also specify the channels to include in the merged view using the dropdown

list.

E Show channel 1
ﬁ Hide channel 2
Hide channel 3

User Guide | 117



5 | Viewing Images

Splitting Multichannel Images

You can work separately on the images that make up the multichannel image by
splitting the multichannel image into individual image files. When you split a
multichannel image, a new file is created for each channel (except the RGB
channel). Each new file has the same name as the multichannel image; the
application name is appended in parentheses. All acquisition settings and overlays
are copied to the new files.

To split a multichannel image into separate files
1. Open a multichannel image.

2. Select Split Multichannel Image in the File menu. Each channel is displayed in
its own window (except the RGB channel).

3. Save each image in its own file.

] ThreeChannels Test 2] ThreeChannels_Test(Cy5) (Read-Oniy)*

28,870,250 CENEEEL | £4 5L =00
T

Mutchannel
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Change Layout

You can choose a layout for the image panes. Clicking Change Layout shows a list
of display options for the image panes. You can select from one of the four views
that follow.

= Grid View

By default, multichannel images appear in grid view.

| ThreeChannels* o &=

E& 8 md S0 E-EEEC:

Multichannel
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Vertical View

8| ThreeChannels (== EcH =)
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Horizontal View

] ThreeChannels = BB x|

RN NEEE M=EV

Multichannel

Single View
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122

You can view results from analyzed data associated with a gel image using an
analysis table, a lane profile, a standard curve, or a report.

The buttons in the main toolbar turn these views on or off. You can view your data
with all views simultaneously.

Analysis Table Options

Numerical data associated with an analysis can be viewed in an analysis table. Data
from the Lane and Band analysis can be viewed in the Lane and Band Table tab. If
volume analysis was performed, these data can be viewed in the Volume Table tab.
The buttons above the table provide options for displaying and exporting analysis
table data.

ELiBe s

Lane 1
Bana No. Band Label Mol. Wt. (KDa) Relative Front  Volume (Int) Abs, Quant. Rel. Quant. Band % Lane %

1 250.0 0.155 324,900 WA NiA 6.4 5.0

2 150.0 0.239 309,738 WA NiA 6.1 42

8 100.0 0.329 299,934 WA NiA 5.9 45

4 750 0.402 678,984 WA NiA 13.4 10.4

5 50.0 0.514 881,106 WA NiA 174 13.5

6 37.0 0.602 318,972 WA NiA 6.3 49

L 250 0.729 923,514 WA NiA 18.2 142

8 200 0.787 322,392 WA NiA 6.4 5.0

9 15.0 0.874 442,548 WA NiA 87 6.8

10 100 0.973 561,906 WA NiA 1.1 86

\_Lane And Band Table f\_ Volume Table ' « [ ]

To change the size of the Analysis Table window

» Move your cursor to the top of the window until it changes into a
double-headed arrow. Click and drag the edge of the window until you can see
all of the data.

Note: Resizing the Analysis Table window is restricted when a protocol window
is open.
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Display Data Options
The Display Data Options dialog box has three tabs.

Measurements — enables you to choose the measurements to display in
the table. Use the arrows to move the columns between the Not Displayed
pane and the Displayed pane. By default, all measurements are displayed
in the Analysis table.

Note: For a description of each Lane and Band measurement type, see
Lane and Band Table Measurement Definitions on page 125. For a
description of each Volume measurement type, see Volume Measurement
Definitions on page 125.

Display — enables you to set the display for the analysis table. The
following settings appear on the Display tab:

O Default display settings — The Move selected lane to top checkbox is
selected by default. When you click a lane on the image, the Analysis table
scrolls so that the data for the selected lane appears first in either the
vertical or horizontal view of the table.

O Per Measurement Precision — set the precision (decimal places) for the
measurements in the Lane and Band table and the Volume table.

O Example — shows an example of how measurements will display with the
selected measurement and precision settings.

Export — enables you to choose how to export the analysis data. The
following settings appear on the Export tab:

O Export formatting — select checkboxes to include lane headers (Lane
and Band table tab only) and/or column headers in the exported file.

O  Export delimiter — select a delimiter option for the exported file.
= Comma delimited
= Tab delimited

m  Use other delimiter (user defined)
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Change Analysis Table Orientation &2

This button toggles between two table orientations.

Horizontal — displays the lanes/volumes beside each other, so you can scroll
through the table from left to right.

Vertical — displays the lanes/volumes on top of each other, so you can scroll
through the table from top to bottom.

Copy Analysis Table to the Clipboard &

Copies the table data to the clipboard so that you can paste the data into word
processing or presentation applications.

Tip: Itis best to use the vertical table orientation when copying to an
8.5 x 11-inch page, to give the columns enough room to display.

Export Analysis Table to a File B

Exports the table data as a CSV file so you can open it in a database application.

Export Analysis Table to Excel &

Exports the table data to a spreadsheet so you can use the sorting and formula
functions to manipulate your data. If you have Excel (PC or Mac) or Numbers (Mac)
installed on your computer, the program opens with your spreadsheet displayed.
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Lane and Band Table Measurement Definitions

This section defines the measurements that display in the Lane and Band tab in the
Analysis table. Use the Data display options button to choose the columns to
display.

Band Number — each band in a lane has a unique number, sorted from top to
bottom.

Band Label — you can assign a custom label to each band by clicking the Band
Label field of the Lane and Band table.

Molecular Weight — the molecular weight of the band is calculated based on the
user-defined standard and regression method. Italic values indicate extrapolated
values. When using nucleic acid gels, the size of the band is displayed in base pairs.

Relative Front — values between 0-1 indicate the relative movement of the band
from top to bottom.

Volume — the sum of all intensities within the band boundaries.
Abs. Quant. — absolute quantification of the band.
Rel. Quant. — relative quantification of the band compared to the reference band.

Band % — percentage of the band’s volume compared to all band volumes in the
lane.

Lane % — percentage of the band’s volume compared to the entire volume of the
lane.

Volume Measurement Definitions

This section defines the measurements that display in the Volume tab in the Analysis
table. Use the Display Data Options button to choose the columns to display.

Volume Number — a unique number is assigned to each volume.

Volume Label — software-generated labels for different types of volumes
(U = unknown, B — background, S — standard). Label can be changed in Volume
Properties.
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Volume — the sum of all the intensities within the band boundaries.
Adjusted Volume — the background-adjusted volume.
Mean Background — the mean value of the background.

Absolute Quantity Volume — the quantity of the volume based on the standard
volumes and the regression method.

Relative Quantity Volume — the ratio of the adjusted volume and the adjusted
volume of the reference volume.

# Pixels — number of pixels inside the volume boundary.

Minimum Value — intensity of the pixel with the minimum intensity inside the
volume.

Maximum Value — intensity of the pixel with the maximum intensity inside the
volume.

Mean Value — mean value of all pixels inside the volume boundary.
Standard Deviation — standard deviation of all pixels inside the volume boundary.

Area — area of the volume in mm?.
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The Lane Profile option shows a cross-section view of a single lane rotated 90°.

To view the lane profiles of the different channels in a multichannel image

1. Click on the channel. The Lane Profile window updates and displays the lane
profile of the selected lane in the channel.

2. Use the Next and Previous buttons to page through the lanes in the channel.

The title bar identifies which lane profile is in view (Lane 1, Lane 2, and so on). If the
image is a multichannel image, the title also includes the name of the channel, for
example, Lane 2 (DyLight 650).

There are several settings in the title bar.
m  Scale to fit graph

= Include Background

= Identify Bands by

These settings, as well as the zoom tools, are global. They apply to all the profiles.
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The zoom tools work the same way they work elsewhere in the software. For more
information, see Zoom Tools on page 109.

In addition to the graph of the lane intensities, the Lane Profile tool also shows an
image of the selected lane below the graph. The multichannel channel of
multichannel images is always a gray scale image of the lane with the default
transform applied to that lane. For single-channel images and individual channels of
a multichannel image, the transform and color map are applied to the gray-scale
image.

As you move your cursor over the profile, the current relative front (Rf) value and the
average intensity (Int) value at the Rf value display in the lower-right corner of the
Lane Profile window.

Scale to Fit Graph

You can choose the highest point of the display to define the range of the graph.
This provides the best view of the lane profile.

You can clear the Scale to Fit Graph checkbox to display the entire range of
possible intensity values in the graph. Doing so allows valid comparisons between
different lanes.

Include Background

When the Include Background checkbox is selected, the Lane Profile window
shows the subtracted background under the blue line. The area used for band
quantification appears in green under the red line.

When you clear the Include Background checkbox, the area of the lane profile that
represents the background of the image does not display.
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Identify Bands by

You can change how the bands are labeled by choosing from the options in the
Identify Bands by dropdown list. By default, the bands are labeled by band number.

You can display one of the following attributes:

= Band Number (Band No.)

= Band Label

= Molecular Weight (Mol. Wt.)

= Relative Front

= Volume

= Absolute Quantity (Abs. Quant.)

= Relative Quantity (Rel. Quant.)

= Band %

= Lane %

= Normalization Factor (multichannel images only)
= Normalization Volume (multichannel images only)

Adjusting Band Boundaries

Below the profile of each lane there is a strip that displays the bands. Each band is
surrounded by a pair of vertical lines delimiting its boundaries. You can move the
vertical lines and change these boundaries.

To change the boundaries of a band
1. Hold your cursor over one of the boundary lines until a double arrow appears.
2. Click and drag the cursor to the new position.

Note: Boundary lines cannot overlap one another. Therefore, you will not
be able to move any boundary line beyond the next boundary line.
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Standard Curve

Standard Curve
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Mol, Weight Standard Curve Abs., Quankity Standard Curve Yolume Standard Curve

The Standard Curve dialog box displays the best curve fit for the defined standards
and the bands relative to this curve for the lane selected in the image. The tabs at
the bottom of the dialog box display the standard curves for three different
analyses.

Standards appear in green. Unknown bands appear in red. You can toggle the
molecular weight display on the y-axis between linear and log scale by clicking the
Log y-axis box at the upper left. The regression method you chose in Molecular
Weight Analysis Tools appears, as well as the formula (if applicable) and the R? value
of the regression method.

Tabs in this window enable you to view the molecular weight standard curve, the
absolute quantity standard curve, or the volume standard curve.
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Report &

See Generating Reports on page 183, for information about reports.
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6 Analyzing Images

Analysis Tool Box tools are enabled when an image file is opened and in focus. An
active or “in focus” window has a darker blue menu bar on a Windows PC. On a
Macintosh, the window control icons display more brightly when a window is active.
This distinction helps you to identify the active window among many open image
files in your workspace.

Image Types

Image Lab™ creates three types of images:
= Single-channel images

m  Linked multichannel images

®  Unlinked multichannel images

The multichannel view in a multichannel image is a merged display of single
channels. You can have up to three images in the multichannel image. The linked
multichannel image is acquired using the multichannel protocol. Unlinked
multichannel images are generated by combining several images using the Create
Multichannel Image feature.

The Analysis Tool Box tools work differently on these images. Some tools, such as
lane detection, when applied to one channel in a linked multichannel image,
propagate the changes to all the other channels. With unlinked multichannel
images, lane detection must be applied separately to each channel.
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Using Auto Analysis

Auto analysis detects the lanes and bands and, optionally, calculates the molecular
weight of the bands in your image. Click Auto-Analysis in the Analysis Tool Box to
do the following:

= Analyze images obtained with protocols that did not include steps for auto
detection and analysis

= Change your analysis parameters to reanalyze your images

Note: If you change any settings for an analyzed gel, the initial analysis is
overwritten. To preserve both analyses, save each image file with a different
name.

Note: The Band Detection Sensitivity and Molecular Weight Analysis Settings
are applied to all channels in a multichannel image. If you want to use different
sensitivity levels to detect bands in each channel, use the Lane and Bands
tools.

Auto Detection Settings

#f Auto-Analysis - Broad Range Dilution (Read-Only)

Deteckion Settings

Band Detection Sensitivity:

() Low (Better For more prominent bands)
() High (Better for Faint bands)

@ Cuskom:

Ll
P
(4]
i

Sensitivity:

[ Malecular Weight Analysis Settings

IMaol, W, Standard: |Bi0-Rad Precision Plus | Change. ..

Standard Lanes: |First, last |

Regrassion Method: |Linear (semi-log) |

o ][ s
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The band detection sensitivity options are as follows:

Low Band Detection Sensitivity — sets detection at a low level for images with
prominent bands. Faint bands are not detected with this setting.

High Band Detection Sensitivity — sets detection at a higher level for images that
are faint. Extraneous bands can be removed using the Band Tools in the Analysis
Tool Box. See Lane and Bands Tools on page 139.

Custom — enables you to set a value between 1 and 100 to select the best
detection sensitivity for your sample. You can also drag the sliding bar left or right to
set the value.

When Low Band Detection Sensitivity is used, the numerical value is set at 25; when
High Band Detection Sensitivity is used, the value is set at 75.

Molecular Weight Analysis Settings

Molecular Weight Standard — choose any of the many Bio-Rad standards or
another standard you added to your standards list.

Standard Lanes — choose or change the lanes in which the standards are placed.

Regression Method — four regression methods are available. For more
information, see Regression Calculation Methods on page 259.

Analysis Tool Box Tools

All Analysis Tool Box tools customize the analyzed data in image files. These tools
are available only when an image file is open. Click a specific image to select among
the many windows that might be open in your workspace.

Note: Some tools delete the existing analysis.

To access a tool

» Click any of the toolbox buttons.
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To return to the Analysis Tool Box menu

» Click the green Up arrow to the right of the tool name.

E Image Tools | ]— Up arrow

Image Tools =

The image tools enable you to manipulate your images.

To display the image tools menu

» Click Image Tools.

—r

-

[l Image Tools '_j

I
b=l

++ Harizontal

T vertical

+ 90° Left
r+ 90° Right

wu Custom

H Crop

Invert Data

ral
=
e
III |

Merge

= Flip — you can flip the gel image horizontally or vertically.

= Rotate — you can rotate the gel image 90° using the Left or Right buttons.
Or you can set a custom rotation using the Custom button.

= Crop — you can trim the outer edges of your image to any shape or area.

= Invert Data — you can toggle the image data from positive to negative.
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Merge — you can merge a chemiluminescent blot image with a
colorimetric image of the same blot.

The sections that follow describe how to use these tools in greater detail.

Correcting a Slanted Gel

To correct a slanted gel

1.

In the Rotate section, click Custom.
Red arrows appear over the gel image.

Rotate the red arrows to any degree between 0 and 360 by dragging them.

Right-click the gel image and click Rotate to set your gel in the new position.
Click Cancel if you do not want to set the rotation.

Cropping a Gel Image

You can save crop settings and use them to crop other images. This feature is useful
when you want to crop the same area in several images.

To crop a gel image

1.
2.
3.

Click Crop. A red box outlines the image area.
Drag the red box to surround the image area you want to keep.

(Optional) Right-click the image to open the Crop menu and click Save Crop
Settings.

The Save Crop Settings dialog box appears.
(Optional) Type a name for the crop settings and click OK.

Right-click and select Crop or Cancel. Selecting Crop crops the image to the
area inside the red box.

To crop an image using saved crop settings

1.
2.

Click Crop. A red box outlines the image area.

Right-click the image to open the Crop menu and click Load Crop Settings.
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3. Select the saved crop settings that you want to use and click Load. The red box
resizes and the crop specifications appear on the image.

4. Right-click and select Crop. The image is cropped to the area specified in the
crop settings you selected.

To delete crop settings
1. With an image open, click Crop.

2. Right-click the image inside the red box to open the Crop menu and click
Delete Crop Settings.

3. Select the crop settings in the dialog box that appears and click Delete.

Inverting Data

Use this button to change the image data from positive to negative. Invert Data is
used for negative stains and zymograms. Intensity values of bands must be greater
than background to perform analysis on the gel. View the gel as a 3-D projection to
determine if the data must be inverted.

Merging Images

Use this button to merge a chemiluminescent blot image with a colorimetric image
of the same blot. If you have used colorimetric prestained standards for a
chemiluminescent blot, you can acquire an epi-white light image of the blot to show
the standards and a chemiluminescent image to show immunodetection. These two
images can then be merged into a combined image with both signals.

Note: Merging images can have an adverse effect on quantification. If accurate
quantification is required, perform analysis on the original, separate images.
Only images of the same size can be merged.
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Lane and Bands Tools

The Lane and Bands tools enable you to identify the lanes and bands in your
images.

To open the Lane and Bands tool

» In the Analysis Tool Box, click Lane and Bands, then select the tab for the
Lanes or the Bands tool.

"u Resize

W Adjust

T Delete
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Detecting Lanes
To detect the lanes in the image, do one of the following:

m  Click Automatic if the gel image is fairly typical.

= Click Manual to detect a specific number of lanes or if automatic lane
detection did not find all the lanes.

Detecting Lanes in Multichannel Images

To use automatic lane detection with multichannel images, select one of the
channels and click Automatic. Automatic lane detection works differently in
multichannel images depending on whether the channels are linked or unlinked.

= For linked multichannel images, the lane detection is based on the selected
channel, and the lanes are detected in all channels.

= For unlinked multichannel images, lane detection is applied to only the
selected channel. You must individually select each channel and apply
automatic lane detection.

The lanes in unlinked multichannel images might fall in slightly different places on
each channel, and you might need to have more control over where the lanes fall.
You can detect the lanes in one channel of an unlinked multichannel image using
either the automatic or manual lane detection tools. Then you can copy those lanes
into the other channels and position them so that the lanes in each channel align
with one another. For more information on copying lanes, see Copying Lanes on
page 144.

Using the All Lanes and Single Lane Tools
To use the All Lanes and Single Lane tools

» Click the lane tool first, then click the lane to which you want to apply the
change. Tool actions in linked multichannel images are applied across all
channels. Tool actions in unlinked multichannel images are applied in only the
selected channel.
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All Lanes Tools

You can modify all the lanes in your image using these tools.

Resize — resizes the lanes in your image. Click Resize and then drag the
handles of the red squares to resize all lanes.

Adjust — adjusts the orientation of all lanes. Click Adjust and then drag a
single corner of the lane frame. The Adjust All Lanes tool does not resize
lane width.

You can add anchor points to the top or bottom borders of the rectangle by
clicking the lane frame. Remove any unneeded anchor point by right-clicking it.
By dragging these additional anchor points, you can adjust for “smiling” gels.

Note: You can move the entire lane frame when resizing or adjusting the
lanes. Click Resize or Adjust and make the changes to your lanes. Then
click anywhere in the frame and move it to the desired location.

Tip: On the PC, you can press the Shift key or the Ctrl key and use the
arrow keys on your keypad to move the lane frame. On a Mac, press the
Shift or the Command key and use the arrow keys.

Delete — deletes all lanes.

Width — changes the width of all lanes at the same time. Click Width and
then drag one of the anchor points on any lane to change the width of all
lanes. In a multichannel image, the width of all the lanes in all channels are
changed.

Tip: You can use the plus key (+) on your keyboard to increase the lane
width, and the minus key (-) to decrease the width.

You can also change the lane width by specifying the size of the lanes. Click
Width, enter a number (in mm) in the box, and click Apply.

Note: You might see that the number in the box changes after you click
Apply. For example, you enter 5.75 and the number changes to 5.71. The
image is made up of pixels and the Image Lab™ software can only draw a
boundary for the lane between pixels. If the number you specify would
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cause the boundary to fall anywhere on the pixels, Image Lab moves the
boundary so that it falls between two pixels and updates the number
accordingly.

Note: The All Lanes Width tool makes the width of all lanes uniform.
Therefore, if you used the Single Lane tool to change the width of an
individual lane, this change is overridden by the All Lanes Width tool.

Single Lane Tools

Specific information about how to use each lane tool is described in the following
section. You can modify an individual lane in your image using these tools.

m  Add — adds a lane to a gel image. Click Add, then click within the lane
frame where you want to place the new lane. The lanes are automatically
renumbered.

Note: To add a lane outside the frame, add a lane inside the frame and
click Move to expand the lane outside the frame’s boundaries.

m Delete — deletes a lane. Click Delete, then click either the lane or its lane
number. The lanes are automatically renumbered.

= Bend — bends a lane to better fit the gel image. Click Bend, then drag
square anchor points to fit the lane to the image.

Note: To add anchor points, left-click within the lane. Drag these anchor
points to adjust the lane to fit the gel image. To remove an anchor point,
right-click on it.

= Move — moves a lane to a new position on a gel image. Click Move, then
click the lane you want to move. Drag it to a new location. The lanes are
renumbered according to their new positions.

m  Width — changes the width of a lane. Click Width, then click within the
lane. Click on the anchor points to adjust the lane width.
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You can also change the lane width by specifying the size of the lanes. Click the
Width button, enter a number (in mm) in the box, and click Apply.

Note: You might notice that the number in the box changes after you click
Apply. For example, you enter 5.75 and the number changes to 5.71. The
image is composed of pixels and the software can draw a boundary only in
the lane between pixels. If the number you specify would cause the
boundary to fall anywhere on the pixels, Image Lab moves the boundary so
that it falls between two pixels and updates the number accordingly.

Lane Background Subtraction

To perform lane-based background subtraction

» Select Enable Subtraction in the Background Subtraction field. Use the Lane
Profile view to see the subtracted lane background.

Disk Size — specifies the size of a hypothetical rolling disk (between 0.5 and

99.5 mm in 0.5 mm increments) that removes background levels along the length of
the lane. The size of the disk determines how closely the background level follows
the intensity profile.

A large disk follows the profile trace less closely, touching fewer points along the
trace and removing less background. A smaller disk more closely follows the profile
trace, removing more background.

A disk radius that is too large will result in poor background removal. A disk radius
that is too small might subtract actual data. For most samples, a size of <10 mm is
usually appropriate. You can perform this task several times until you are satisfied
with the amount of background removed. Use the Lane Profile tool to evaluate the
appropriate disk size for background subtraction.

Apply to selected Lane — applies the specified level of background subtraction
only to the selected lane. This option enables you to set different background
subtraction levels for each lane.
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Copying Lanes

You can copy the lanes from one image into any other image. This tool is useful if
you want to create a multichannel image from unlinked images, and you want to
identify and match the lanes in your channels. The entire frame and all the lanes are
copied. Individual lanes cannot be copied.

To copy lanes between channels

1. Open the Lane and Bands tool.

2. Select the channel that contains the lanes you want to copy.
3. From the Edit menu, select Copy.

The message Copying All Lanes appears.

4. Select the channel that you want to copy the lanes into.
5. From the Edit menu, select Paste.

A channel can contain only one lane frame at a time. Therefore, if you paste
lanes into a channel that already contains a lane frame, you are prompted to
confirm the deletion of the existing lanes. If you click Yes, the existing lanes are
deleted and replaced with the copied lanes.

Note: If you copy lanes into a channel of a linked multichannel image, the
lanes are copied into all channels of the image, including the Multichannel
channel.

After the lanes are copied into the channel, you can manipulate individual lanes
using the lane tools so that they are correctly positioned.

Detecting Bands

Note: Bands are detected for individual images. For multichannel images, you
must detect the bands for each channel, one at a time. This applies whether the
multichannel image is linked or unlinked. Band detection on the Multichannel
channel is disabled. The multichannel view is a composite of the other
channels. Detecting bands in this view is not particularly useful because
quantifying overlapping bands will result in combined values from multiple
channels.
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4 Lane and Bands |_3

Lanes | Bands |

Band Finder

Detect Bands...

Bands

i Add
= Delete

= Adjust

To detect bands in the image

Lane and Bands Tools

» Click Detect Bands to open the Band Detection dialog box. Select band

detection sensitivity and the lanes to which it applies.

.. Band Detection - GS... =

Detection Settings

Band Detection Sensitivity:

(@) Low (Better for more prominent bands)

() High (Better for faint bands)

() Custom:

Sensitivity:
[] use advanced settings
Apply To

@) All Lanes

@) Lane: 1~

Note: With multichannel images, you can leave the Band Detection dialog
box open as you select each channel one by one and detect the bands in
each channel. You do not have to close and reopen the dialog box for each

channel.
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Displaying Advanced Detection Options

You can also select Display Advanced Options to set specific parameters for band
detection. When initially expanded, the values in Advanced Options are set in
relation to the band detection sensitivity that you select in Detection Settings. You
can set specific parameters for the sensitivity level and apply the parameters to all
lanes or to a specific lane.

If later you change the band detection sensitivity in Detection Settings, the values in
Advanced Options change in relation to the new sensitivity levels. You might need to
reset these parameters to the original values.

.2, Band Detection - GS... =

Detection Settings

Band Detection Sensitivity:

(@) Low (Better for more prominent bands)

High (Better for faint bands)
() Custom:

Sensitivity: | 25

Use advanced settings

Advanced Options

-

Sensitivity 200,00 5
Size Scale 5 =
Noise Filter 4 =
Shoulder 1 =

[] Normalize Sensitivity
[] Band Limit: 0 2

Apply To |
@ All Lanes
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Advanced Detection Options

Sensitivity — determines the minimum optical density that will be defined
as a band. The higher the sensitivity value, the lower the minimum signal
intensity, therefore the more bands will be detected.

If the sensitivity is set too high, background staining might be detected as
bands. If the setting is too low, bands of interest might not be detected.

The default sensitivity setting is 10.0. If the gel has faint bands (for example, if
the optical density is less than 0.05, and counts are less than 2,000), you may
want to increase this value to 20.0.

Size Scale — distinguishes between trends in signal intensity and random
intensity fluctuations. It is the number of pixels in a vertical column that are
taken together to determine whether a band is present.

The Size Scale parameter uses the size of objects in the image to determine the
nature of those objects. If a gel image has high levels of background noise, a
larger size scale is appropriate. At low noise levels, a smaller value is preferable.
You can also increase the size scale if the gel has only a small number of thick
bands scanned at high resolution.

Noise Filter — minimizes the number of small fluctuations (or noise) in the
image that are called bands while still recognizing larger features (the real
bands). This filter becomes especially important at higher sensitivity levels.

The noise filter value refers to the size of the filter in pixels (for example, a value
of 2.50 equals a filter size of 2.50 x 2.50 pixels). Features smaller than the filter
size will not be recognized as bands. Entering a noise filter size of zero turns it
off completely.

If band detection identifies doublets as single bands, decrease the noise filter
setting and/or increase the sensitivity level.

Tip: You can also decrease the Size Scale parameter instead of the noise
filter to improve the detection of closely spaced bands. However, if you
decrease both the noise filter and the size scale, the fuzziness around
bands might be mistakenly detected as separate bands.
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= Shoulder — band detection tries to distinguish shoulders as separate
bands. When looking at a lane trace, these bands appear as flat or gently
sloping abutments to darker, better-defined bands (that is, there is no dip
on the trace between the two bands). Increasing the shoulder sensitivity
results in more shoulders being detected as bands. Changing this setting
to zero results in no shoulders being recognized as separate bands.

If band detection calls a doublet a single band, check the lane trace to see if
there is a dip between the peaks of the two bands. If there is no dip, increasing
the shoulder sensitivity value will help resolve the two bands.

= Normalize Sensitivity — compensates for differences in intensity between
lanes.

The intensity of each lane is determined by the darkest band in that lane. For
example, suppose that in all but one of the lanes the darkest band has an
intensity of 50,000 counts. In the light lane, the darkest band is only 25,000
counts. With normalization, band detection will be twice as sensitive when
processing the light lane, improving the detection of faint bands.

Note: It does not normalize for band quantitation.

®  Band Limit — enables you to limit the number of bands that will be
detected in each lane, thus reducing the need for later editing.

Editing the Detected Bands

You can optimize the bands in your images using these tools.

= Add — manually add a band to a lane. Click Add, then click at the desired
location in a lane. Image Lab then locates a faint band close to where you
clicked.

Tip: You can darken your entire image to view faint bands more easily
using the sliders in the Image Transform dialog box. For instructions, see
Image Transform on page 110.
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m  Delete — deletes a band from a lane. Use this feature to remove bands
that are not relevant to your analysis. Click Delete, and then click on the
band you want to remove.

m  Adjust — adjusts the height of a band. Click Adjust. Boundary lines appear
on either side of each band. Move the cursor over a boundary line until you
see a double-headed arrow. Move the boundary line up or down. The
center is recalculated and the band appears there.

Note: You can also adjust band boundaries in the Lane Profile view.

Normalizing Volume Data

There are several reasons why you might want to normalize the volume data in
multichannel images:

®  The lanes are loaded with the same volume, but you do not know the total
protein in each lane.

= Pipetting errors result in variations in the lane volumes.
= Differences occur in the transfer of protein from a gel to a membrane.

You can correct for these differences by normalizing the volume data. There are two
ways to normalize volume data:

= Total Lane Protein Normalization — one lane in the normalization channel
is used to calculate the normalization factor.

®  Housekeeping Protein Bands Normalization — a single band of a
housekeeping protein is used to calculate the normalization factor. In order
to get accurate results, the housekeeping protein must be stable and
impervious to the treatments in your experiment. It must be the same in
pretreatment and post-treatment.

In both cases, the normalization factor is then used to calculate the normalized
volumes in the lanes for all channels.
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Using the Normalization Tool

Click Normalization on the Analysis Tool Box.

Add Channel...

The Normalization Steps guide you
through the steps to normalize your
volume data.

The Normalization Steps outline the recommended steps to follow. You will need to
review your lanes and bands and possibly make adjustments to them.

Tip: From the Normalization tools pane, click Adjust Lanes/Bands to quickly
navigate to the Lane/Bands Tool.

See Optimizing Normalization of Volume Data on page 151 for an explanation of
each step in the process.
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Optimizing Normalization of Volume Data

Follow these steps to get the best results when normalizing your volume data:

1.

2
3
4.
5
6

Detect the Lanes in the Channels
Make Adjustments to the Lanes
Detect the Bands

Subtract any Extraneous Background
Remove Compromised Data

View the Data in the Analysis Table
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Detect the Lanes in the Channels

Start by detecting the lanes in your multichannel image. You can use either the
automatic or the manual lane detection method. For more information on when to
use each method, see Lane and Bands Tools on page 139. If your multichannel
image consists of unlinked images, you will need to pay particular attention to the
lanes that are detected to ensure that the corresponding lanes are correctly mapped
for each channel. For example, you can use the Copy Lanes tool to map your lanes.
For more information on that tool, see Copying Lanes on page 144.

Make Adjustments to the Lanes

Regardless of which method you use to detect your lanes, you should review the
lane borders to ensure that each lane encompasses all the protein in a particular
lane, and that the lane does not overlap into another lane. For example, in the
following figure, lanes were detected using the automatic lane finder. Some of the
lanes exclude material that should be included.

Note: Image Lab automatically excludes standard lanes from normalization.
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Use the Lanes tools to make the necessary adjustments to your lanes. For more
information on these settings, see Using the All Lanes and Single Lane Tools on
page 140. In this example, the lanes were slightly widened to include the relevant
material. The corrected image follows.
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Detect the Bands

Use the band detection tool to detect the bands in the channels. If you are using the
total lane protein method to normalize your data, it is recommended that you do not
use the band detection tool on the normalization channel, because this will generate
large amounts of superfluous data in the analysis table. For more information, see
Detecting Bands on page 144.

If you are using a housekeeping protein to calculate the normalization factor, you
must isolate this protein in your image. Remove all bands other than the
housekeeping protein from your image. The normalization channel should have only
one detected band in each lane. Use the Delete Bands tool to exclude all other
bands from the calculation.
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Subtract any Extraneous Background

The lane volume data is background-subtracted. Review the background
subtraction being applied to each lane by using the Lane Profile tool. Verify that an
equivalent background profile is being subtracted from each lane in the
normalization channel so the normalization factor is accurate. For more information
on the lane Background Subtraction tool, see Volume Background Subtraction on
page 178.

Remove Compromised Data

There are several reasons why lanes should be excluded from your analysis:

= Empty lanes — the first nonstandard lane in the selected channel is used
as the normalization factor against which all other lanes in all the channels
are compared. If the first nonstandard lane is not a valid lane (for example,
an empty lane), delete it from the channel.
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®  Lanes contain saturated pixels — check your images for saturated
pixels, indicated in red. These points cannot be read and cannot be used in
quantification.

Saturated Pixels

m  Poor transfer quality — check the quality of the transfer. If the transfer is
poor with splotchy or blurred areas, delete these lanes.

View the Data in the Analysis Table

The first nonstandard lane in the selected channel is used as the normalization
factor against which all other lanes in all the channels are compared. The
normalization values are calculated based on the total background-corrected signal
in the selected channel.
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The Analysis Table displays the uncorrected and normalized volumes, as well as the
normalization factor used to calculate the normalized volume.

Tip: Omit the normalization channel from the Analysis Table using the
Multichannel View button. (See Displaying Multichannel Images on page 116
for information on displaying and hiding channels.)

1€ (Int)

830,610
457 858
058,452
899,044
443,154
497 458
215,490
368,178
241174

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1000

Morm. Factor  Morm. Yol. (Int)

5,930,610
6,457,858
7,058,452
9,899,044
11,443,154
15,497 458
11,215,430
20,368,178
15 R41 174

7
Channel Band No. Volume (Int)  Morm. Factor  Morm. Vol. (Int)
DyLight 650 1 21,880,420 0473 3,785,924
DyLight 549 1 4,008,850 0173 593,316

Adding a Channel to a Single Image

The Normalization tool can be used only with multichannel images. If you have a

single image, there is an Add Channel feature in the Normalization tools pane that
guides you through the process of creating a multichannel image. After the
multichannel image is created, you can use the tool to get normalized values.
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To use the Normalization tools with a single image
1. Click Normalization in the Analysis Tool Box.

44 MNormalization Tools |7
Normalization

Add Channel...

Mormalization Channel:

(©) Total lane protein

Housekeeping
protein bands

Adjust Lanes [ Bands...
Mormalization requires a
. multichannel image.

Click "Add Channel” to add
a normalization channel,

2. Click Add Channel to open the Add Normalization Channel window.

Note: The image that is selected when you click Add Channel is the first
image in your multichannel image.

The selected image appears as the first image in the Sample Data field.

. Add Normalization Channel ==
Double-cick or drag entries images into
Compatible Open Imsges Normalization Data Set
{1 2 Post Stain w Coomassie After SF. Sample Data [l EZ Coomassic |[(mred -
] XRS Blot Chemi ——— |
2] XRS Blot Colorimetric ormaization Dat

1] XRS EtBr

Channel to Normalize

Browse...

Eanlw|
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To add a second image, double-click on an image from the Compatible Open
Images list.

If no images appear in the list or you want to use a different image, click Browse
to navigate and select the desired image.

Note: Image Lab checks to see if the image has the same aspect ratio as
the Sample Data image. If the aspect ratio is not compatible with the
Sample Data image, it will not appear in the list of Compatible Open
Images. The aspect ratios might not be compatible if they were created
using different instrument models (for example, Gel Doc™ EZ and
ChemiDoc™ MP) or if the images are cropped at different aspect ratios.

Tip: You can move an image to the Normalization Data box by dragging it
from the Compatible Open Images list, and you can remove it by dragging
it back to the list.

Click OK.

The Auto-Analysis window appears, prompting you to detect the lanes and
bands in your images.

In the Auto-Analysis window, select the level of sensitivity and click OK.
Follow the Normalization Steps listed in the pane to get the best results.

See Optimizing Normalization of Volume Data on page 151 for an explanation
of each step in the process.
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Molecular Weight (MW) Analysis Tools

Molecular Weight Analysis tools enable you to determine molecular weight (or base
pairs, if using nucleic acid gels) by comparing a test sample with known standards.

Note: Before you can use the Molecular Weight Analysis tools, you must detect
the lanes and bands in your image.

You can view each band’s molecular weight in the molecular weight column of the
Lane and Band tab in the Analysis Table.

Mol. Wt. (KDa) Relative Front  Velume (Int)  Abs. Quant. Rel. Quant. Band % Lane %
250.0 0.096 177,345 NiA NIA 6.1 53

150.0 0.195 155,799 NiA NIA 4 48

100.0 0.290 149,184 NiA NIA 52 44

750 0.367 543501 NiA NIA 18.8 16.1

50.0 0.480 593211 NiA NIA 205 178

370 0.567 215,145 NiA NIA 74 64

25.0 0594 556,418 NiA NIA 19.2 16.5

200 0.743 173,250 NiA NIA 8.0 51

9 15.0 0.831 148,239 NiA NIA 5.1 44
10 10.0 0.913 181,082 NiA NIA 63 5.4

\_Lane And Band Table /A VomeTable J « []

You can also display the molecular weight of the bands on the gel image by opening
the Display Gel Options window and selecting Mol. Wt. from the dropdown list in the
Band Attributes section. (See Displaying Gel Images on page 108 for information
about displaying band attributes.)
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Molecular Weight Standard

You can change the standards to ones that are relevant to your samples.

Bin-Rad Precision Plus

Change...
L J

first, last

Linear {semi-log)
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To change standards

» Click Change to access the Manage Standards dialog box. Choose another
standard or add your own standards.

™ Manage Standards ['5_<|
Mame Type Mew
-Rad 100 bp Malecular Ruler DA Edit
Bio-Rad 100 bp PCR Molecular Ruler DA
Bio-R.ad 500 bp Molecular Ruler DA
Bio-Rad 1 kb Molecular Ruler DA
Bio-Rad 2.5 kb Molecular Ruler i) Delets
Bin-R.ad AmpliSize Maolecular Ruler DA
Bio-Rad Precision Molecular Mass Ruler DA
Rename
Show: |DNA -
<~ Standards in red are built-in defaulks.
% New standards can be created by copying & default,

Standard Lanes

Standard samples are placed in the first and last lanes by default. You can specify
other standard lanes by selecting the box below each lane or by entering the
standard lane numbers separated by commas in the MW Analysis Tools dialog box.
In the Lane and Bands view, Std appears below the lanes, identifying them as
standard lanes. In the Molecular Weight Analysis view, these lanes are indicated
with a check mark below the lane.

162 | ChemiDoc MP Imaging System with Image Lab Software



Molecular Weight (MW) Analysis Tools

Molecular Weight Analysis in Single-Channel Images

There are three standard lanes in the screen shot below (lanes 1, 16, and 17).
Standard lanes are identified with a check mark in the boxes below the lane. The
molecular weights of the bands in the standard lanes appear on either side of the
lane frame. The red lines running from one end of the lane frame to the other identify
the location of the bands in the standard lanes. You can use these lines to see where
the bands in the other lanes fall relative to the bands in the standard lanes.

Note: You can use the lane labels to identify your standard lanes.
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The values for the molecular weight in any standard lane appear in bold. In this
example, the values for the first lane are in bold. (Lanes 16 and 17 are not included
in the screen shot, but their values would also be in bold.) The molecular weight of
the bands in the remaining lanes is calculated relative to these standards.

Lane 1 - Predsion Plus

BandNo.  Mol. Wt (KDa)  Band Mo.  Mol.Wt. (KDa)  BandMo.  Mol.We. (KDa)  BandNo.  Mol. Wt. (KDa)

1 250.0 1 203.8 1 2078 1 2109
2 150.0 2 118.0 2 1.7 2 1216
3 100.0 3 99.0 3 100.4 3 102.0
4 75.0 4 T8 4 716 4 724
5 50.0 5 45.1 5 458 5 46.3
6 37.0 [ 268 [} 7z [ 275
T 25.0 T 174 7 178 T 178
8 200 8 129 8 13.0 & 132
9 15.0 9 10.6 9 10.7 9 108
10 10.0

Molecular Weight Analysis in Multichannel Images

Molecular weight analysis is performed differently in multichannel images
depending on whether the channels of the image are linked or unlinked. If the
channels are linked, then the standard lanes are synchronized across all channels. If
the channels are unlinked, each channel has its own standard.

When you select the standard lane in one channel of a linked multichannel image,
the same lane is selected as the standard in all other channels. The combined data
in the multichannel image are used to detect the bands in this standard lane and
these bands are synchronized across all channels. All the bands in all the channels
are calculated using the same standard lane. If you deselect this lane as the
standard, the bands in the standard lane are deleted from all channels, including the
multichannel image.

With unlinked multichannel images, each channel is treated independently as if it
were a single-channel image. You select a standard lane for each channel and the
molecular weight is calculated for only the bands in that channel.

In the following screen shot, lane 1 in the linked multichannel image is selected as
the standard lane for all channels. Because the images are linked, the same
molecular weights for the standard lane and the same red lines showing the location
of the bands in the standard lane are displayed in all channels.
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The molecular weights of the bands in the three channels are calculated based on
standards established in lane 1 and are displayed in the analysis table.

Lane 1 Lane 2 Lane 3 Lane 4

Channel BandNo.  Mol.Wt. (KDa)  Channel BandNo.  Mol.We. (KDa)  Channel BandNo.  Mol.Wt. (KDa)  Channel

DyLight 650 1 2500 Dylight 650 1 858  Dylight650 1 866  Dylight85(
DyLight 650 2 150.0  DyLight 850 2 736  Dylight650 2 723 Dylight85(
DyLight 650 3 100.0  DyLight 549 1 370  Dylight549 1 368  Dylight 54¢
DvLiaht 650 4 750  Stain Free Blot 1 1467  Stain Free Biot 1 1425 Stain Free Blo

‘ﬂ,ﬂ‘m} 5 50.0  Stain Free Blot 2 1108 Stain Free Biot H 1084  Stain Free Blo
DyLight 650 & 37.0  Stain Free Blot 3 100.7  Stain Free Biot 3 100.0  Stain Free Blo
DyLight 650 7 250  Stain Free Blot 4 89.4  Stain Free Blot 4 87.3  Stain Free Blo
DyLight 650 8 20.0  Stain Free Blot 5 787  Stain Free Biot 5 762  Stain Free Blo
DyLight 650 ] 150  Stain Free Biot 6 75.0  Stain Free Blot 3 732 Stain Free Blo
DyLight 650 10 10.0  Stain Free Biot 7 654 Stain Free Blot 7 842  Stain Free Blo
DvLioht 549 § 1 250.0  Stain Free Blot 8 587  Stain Free Biot 8 580  Stain Fres Blo
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Regression Methods
There are four regression methods.
= Linear (semilog)
m  Point-to-point (semilog)
= Logistic
= Cubic spline

See Regression Calculation Methods on page 259.

Quantity Tools |}

You can quantify bands in test samples automatically using either the Relative or
Absolute tab under Quantity Tools.

Relative Quantity Tab

To compare the relative quantities of bands

1. Select the Relative tab.
“ Quantity Tools |-3

Relative Absoluke
Reelative Quantity

Select a reference band on

the gel

2. Click Select.
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3. Click the band you want to use as a reference. A small R appears near the band
you selected.

ko
&

B o2

=

Std

[ N
Band No. Band Label Mal, wt, (kDa)  Relative Front Yalume (INT) Abs. Quant, Reel. Quant, Band % Lane %
1 2954 0053 18,232 & 0.20 17 1.4
2 1645 0.224 167 427 & 1.85 155 135
3 1350 0.274 75584 & 0.83 7.0 ¥
4 951 0.331 26,235 & J 24 2
5 57 E 0525 90 583 & @ 8.4 T
& 347 0671 185,539 & s 175 154
7 221 0.502 131,364 & 1.45 122 104

To review the relative quantities of bands

» Go to the Rel. Quant. column of the Analysis table (Lane and Band tab). The
relative quantity is the ratio of the band volume divided by the reference band
volume.

All other bands now display numerical values that are relative to the reference band.
If the reference band value is 1.00, values higher than 1.00 indicate that the band
quantity is greater than the reference band. Values lower than 1.00 indicate the band
quantity is less than that of the reference band.
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Absolute Quantity Tab

Absolute quantification is used to quantify bands based on known standard bands
using a calibration curve.

To calculate the absolute quantities of the bands

1. Select the Absolute tab.

-
Absolute

Ln | Bnd | Quantity |

2. Click Select.

3. Select at least two standard (known) bands and assign quantity values. Small
A's appear (shown below circled in red) near the bands you selected.
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The values display in the Standard Bands table. The greater the number of
known bands and the wider the range of their values, the more accurate the
absolute quantity calculation of the unknown bands will be.

-

Ln | Brd | Quantity |

4.0
1.0

Note: Any standard band selection can be deleted. To do so, select the
entry in the Standard Bands field and then click Delete.

Select a unit of measure from the Units dropdown list.
Select a regression method from the dropdown list.

Consider the following guidelines when making your choice.
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Linear — generates a straight line that is the best fit of the values you provided
and is preferred in most cases.

Point-to-point — generates a curve in which each data point is connected
directly to the next, regardless of the shape of the resulting curve.

Cubic spline — generates a smooth curve that connects each data point. At
least four standard points are required to use this method of least-squares
polynomial fits.

Table 9. Regression Methods

Regression Minimum Number Minimum Number with Force
Method of Standard Bands Through Origin Option

Linear 2 1

Point-to-point 2 1

Cubic spline 5 4

6. Click Standard Curve on the toolbar and select the Absolute Quantity Standard
Curve tab.
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The calibration curve displays. Standards are represented by green triangles.
Unknown values are represented by red triangles.

Note: Selecting the Force Through Origin checkbox always starts the
standard curve graph at 0,0, regardless of the best curve fit.

™= Siandard Curve - Lane 1

Show Labels Lag 'f-dxis

— Regression 4 Unknowns {Band) & Standards {Lane, Band)

—
iy

=
212 1
21 5
=
E] 7
2
= 14 %
26 ==
= 27
2 4 /
3 E
= 1.5
<2 ./318‘/
S — S ———
0 500 1,500 2,000

1,000
Band Volume x 1000

Reegression Method: |Linesr |

Formula: [y =n.006e5 * % + 1.54 |

ReSquared talue | 0.933908 |

WMal, Weight Standard Curve J\ abs, Quantity Standard Curve /N Volume SE 4 0

Note: Clicking the Standard Curve table generates a crosshair tool that
displays the numerical values associated with the placement of the cursor

in the graph.
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H

Annotation Tools &

You can annotate results with text and arrows to emphasize areas of interest.
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Add Annotations

= Text — enables you to add text annotations to images to emphasize
important details. Click Text, then click an area on the image where you
want to insert your comment. A box appears with a dotted-line border.
Type your comment in the box.

Tip: To add a new line to the box, place your cursor where you want the
break and press Shift+Enter.

To move the box
» Click and drag the box to change its position.

= Arrow — enables you to add arrows to images to emphasize important
details. Click where you want the arrow to start and drag to stretch the
arrow point to the location you want to emphasize. To move the arrow on
the image, click the middle of the arrow and drag it to the new position.

To change where the arrow points

» Click either end of the arrow. Square boxes appear. Drag a box to change the
length or orientation of the arrow.

Note: In multichannel images, you can add annotations in all the channels.
Each annotation, including the merged channel, is channel specific.
Alignment

The alignment buttons enable you to align multiple annotations, such as lane
numbers, which you have manually added.

To select multiple annotations

»  Press the Cirl key (Command key on a Mac) and click each item or drag a
selection box around them.

Note: In multichannel images, you can also copy annotations from one channel
to another using the same method.
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Text Properties

You can change the type size and font of your text annotations.

= Font — click the box you want to change. Open the dropdown Font menu
to show all fonts installed on your system. Select a new font for the text
annotation.

= Size — click the box whose font you want to resize. Open the dropdown
Size list to increase or decrease the size of the text. You can set the font
size from 6 to 72 points using the dropdown list.

Color

You can change the color of text annotations to make them visible with any color
scheme and emphasize them further by adding a color to the annotation’s
background, which is invisible by default.

To change the color of multiple items

» Press the Cirl key and click each item.

m  Foreground — click a text annotation or arrow. This activates the
Foreground field, so you can select a foreground color from the dropdown
list.

= Background — click a text annotation. This also activates the Background
field so you can select a background color from the dropdown list.

Rotate

You can rotate text annotations 90° to the left or right by clicking the Rotate buttons.
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Volume Tools

Volume tools enable you to manually quantify features on a sample image when
automated lane and band analysis is not appropriate or possible, such as in dot
blots.

-
x

Volume Tools '_j

% Rectangle
@_‘ Round

&f’ Freshand

i

E-‘ Lane

t

S ENE
Background

Subtraction Method:

@ Local

" Global

i

§

tity

iS
"

Regression Method:

I

Linear

|| Force through origin

" Double dick on volume to
change properties

Note: The analysis table displays the color-coded volume drawn for each
channel of a multichannel image. In multichannel view, you can draw a volume
on individual panes, but you cannot draw a volume on the Multichannel pane.

You can use Volume tools to quantify the signal intensity of bands, spots, arrays,
and other image data. Define an area of interest by surrounding it with a shape. You
can choose a rectangle, circle, freehand, or lane shape by clicking the appropriate
button under the Volumes field.
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A default label appears within the shape drawn. The volume label is assigned a
sequential number and can be one of three types:

® U — unknown
m  Std — standard

= B — background

K =)

ETEW 2 o . —
—

53
-

—
—_— e [
— -
S — — -[j

Each new volume you create initially has a red border, which indicates that the
volume is selected. When you click elsewhere on the image, the border changes to
blue, indicating that the volume is no longer selected.

Note: Double-click a volume area to change its properties.
To review data for the volumes

» Open the analysis table and select the Volume tab. Volumes are listed based on
their number and/or the associated information per volume. See Volume
Measurement Definitions on page 125.

Note: In multichannel images additional column bars, channel numbers,
and volumes are color-coded based on their channel association.

FL@ma
Channel | No.  Label  Type  Volume(nf)  AdjVol(nt)  MeamBhgd.(nt)  Rel.Quant.  #ofPixels  Min.Value (n)
75000235 A 50 A 22021 )
58288261 22,008,480 1800 A 1502 0
0533.868 1544828 sss A ss0s6 o

Max. Value (int) Mean Value (int) Std. Dev. Area (mm2)
sew £ 3243 22202

27675 7121 16892 905
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Volume Types

You can define the volume type (unknown, standard, or background), the quantity of
standard volumes, or enter a custom name to replace the default label.

Yolume: U2 [x]
Yolume Type
(®) Unknown
() standard
() Background

Cruankity

[ ]

Cuskamn Label

[ 1

[ reference volume:

[ K H Caniel ]

Unknown volumes are volumes you want to quantify.

Standard volumes are used for absolute quantities. See Absolute Volume Quantity
on page 179.

Background volumes are used to remove the background from the calculation. The
result of volume background subtraction appears in the Adjusted Volume column of
the analysis table (Volume Table tab).

Note: This volume type needs to be assigned only when using Global
Background subtraction.

N;. Label Type Volume (Int) Adj. Vol. {Int) Mean Bkgd. (Int) Abs. Quant. Rel. Quant.
1 B1 Background 28,474,202 -44 448 1,805.7 NiA NIA
2 Std1 Standard 44,482 671 265,608 1,909.8 100.0 1.00
3 Std2 Standard 25,249,150 895,087 20mz2 150.0 282

Lane And Band Table Volume Table ]
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Volume Background Subtraction

When you draw a volume, some nondata background pixels might be included

inside the volume. These background pixels usually have an intensity value that you

do not want to include in your volume quantification. There are two methods of
calculating this background intensity for your volumes: local and global.

Local — local background subtraction calculates a separate background
intensity for each unknown and standard volume you create. For each
volume, the intensities of the pixels in a 1-pixel border around the volume
are added together and divided by the total number of border pixels. This
gives an average intensity for the background around each, which is then
subtracted from the intensity of each pixel inside the volume. If the
background value is greater than the pixel value inside the volume, the
background-adjusted quantity of the volume could be <0. In this case,
redraw the border for this volume.

Global — global background subtraction calculates a single background
intensity for the entire gel. This average background intensity is then
subtracted from all the volumes in the gel. The average intensity of the
pixels in the background volume is calculated and subtracted from each
pixel in all standard and unknown volumes. Therefore, it is not necessary
for the background volume area to be the same size as your unknown.

To calculate global background subtraction

1.

Use one of the Volume Tools to create a volume in a representative background

region of your image (that is, a nondata region similar to the background
surrounding your data).

2. Double-click the volume. This opens the Volume Properties dialog box.
3. Select the Background option button.
Note:

If you select Global in the Volume Tools toolbox but do not define a
background volume as described, no background subtraction is
performed.

| ChemiDoc MP Imaging System with Image Lab Software



Volume Tools

= If you create more than one background volume, all the pixels in those
background volumes are used to calculate the average background. Your
background volume(s) will have default names B1, B2, and so on based on
the sequence in which they were created.

= If the region you defined as background has a higher average intensity
value than your data object, you obtain a negative value for your adjusted
volume in the analysis table. If this happens, select a new background
region with less intensity than your data object.

Relative Volume Quantity

You can choose any one volume as a reference volume by selecting the Reference
Volume checkbox in the Volume Properties dialog box. The reference volume is
indicated by an asterisk on the volume label, for example, U1*.

Relative quantities are displayed in the Relative Quantity column in the analysis
table (Volume Table tab). The relative quantity is the ratio of the background-
adjusted volume divided by the background-adjusted reference volume.

All other volumes now display numerical values relative to your reference volume.
Values higher than 1.00 indicate that the volume is greater than the reference
volume. Values lower than 1.00 indicate the volume is less than the reference
volume.

Absolute Volume Quantity

Note: Absolute volume quantity analysis is not available for multichannel
images.

If you have drawn your volume around an object of known quantity, you can use it to
calculate the quantity of your unknown volumes. The quantities of your unknown
volumes are calculated based on the standard volumes and the selected regression
method.

To classify a particular volume as a standard
1. Double-click the volume. This opens the Volume Properties dialog box.

2. Select the Standard option button and enter the quantity in the Quantity box.
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3. Click OK to close the dialog box.

Standard volumes will have the default names S1, S2, and so on, based on the
sequence of their creation.

To review the regression curve

» Open the Standard Curve window and select the Volume Standard Curve tab.
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Regression Methods

Three regression methods are available to generate the volume quantification curve
used for absolute quantity: linear, point-to-point, and cubic spline. To display the
standard curve, click the Standard Curve button on the toolbar and select the
Volume Standard Curve tab in the Standard Curve dialog box. See Regression
Calculation Methods on page 259 to learn how each of these methods is calculated.

The data for volume standards are found in the Absolute Quantity column of the
Volume Table.

Note: Selecting the Force Through Origin checkbox always starts the standard
curve graph at 0,0, regardless of the best curve fit.
Alignment

Align volumes by using the appropriate alignment button. To select several volumes,
Ctrl-click each one, then select one of the alignment buttons. Hover over any of the
six alignment buttons to display its function (Align Left, Align Right, etc.)

Copy and paste selected volumes by pressing Ctrl+C to copy. Press Ctrl+V to
paste.

When you click the Standard Curve button on the toolbar, a chart displays all
unknown and standard quantities.
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/ Generating Reports

After viewing results, you can generate a report that displays the analyzed gel
images, all of the settings used in the protocol, and as much information about the
data as you want to include.

You can choose print settings within the Report Settings dialog box in the Edit menu
or by clicking Report in the main toolbar.

Report e

To produce a preview of your report

» Click Report on the toolbar.

1 Report Print Preview - Lysates FS?‘
IS

Image Report: Lysates

Use the following dialog boxes to customize the content in your reports. Doing so
does not modify the data from the analysis.
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Report Settings

Use this dialog box to customize the content of your report.

General Tab

s ~
1 Repart Settings ﬂ
General ‘ Lane And Band Table | Volume Table
Include Gel Image
Show Lanes and Bands Show Annotations
Show Volumes [] include Unannotated Image
Image Info
Acquisition Information Image Information
Analysis Settings Notes
[ 0K ] [ Cancel ]
!

The General tab includes the following settings:
= Include Gel Image — specify whether the image is included in the report.

If the image is included, the following options determine which overlays are
displayed on the gel image:

O Show Lanes and Bands
O  Show Volumes
O  Show Annotations

O Include Unannotated Image
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When you select this checkbox, both the annotated image (if available) and
unannotated images are printed in the report. The unannotated image
precedes the annotated image in the report.

Note: If you disable the other checkboxes in the Include Gel Image
group, the Include Unannotated Image checkbox is automatically
disabled.

Image Info — specify what information is included in the report.

[m}

[m]

[m}

[m]

Acquisition Information
Analysis Settings
Image Information

Notes

Signature History — details on when and why a secure document was
signed

If a secure document has been signed, the user name, the date and time of the
signature, and the reason for signing are all included in the Signature History
section. If a document has not been signed, this section is omitted from the
image report.

User Guide | 185



7 | Generating Reports

Lane and Band Table Tab

r N
[l Report Settings ﬂ
General Lane And Band Table Volume Table
Include Lane And Band Table
Lanes to show: (@) All lanes () Lanes:
Show Lane Profile Print one lane per page
Mot Displayed Displayed
Band No. Channel
Band Label Mol. Wt. (KDa)
Relative Front
Volume (Int)
Abs. Quant.
Rel. Quant.
=] |Band %
Lane %
—- | | Norm. Factor
Narm. Vol. (Int)
[ 0K } [ Cancel I
L |

The Lane and Band Table tab includes the following settings:

= Include Lane and Band Table — specify whether to include the Lane and
Band table in the report.

= Lanes to show — specify which lanes to display in the report.
= Show Lane Profile — specify whether to display the Lane Profile view.

= Print one lane per page — specify whether all lanes are printed on one
page or whether each lane is printed on a separate page (adds a page
break after each lane).

= Show Lane Profile — include the lane profile for each lane.

= Not Displayed/Displayed — remove columns that you do not want to
display in the report. By default, the report displays all columns from the
Lane and Bands table.
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Volume Table Tab
(I_@ Report Settings ﬂ1
General | Lane And Band Table Volume Table

Include Volume Table

Mot Displayed Displayed

No. Label

Volume (Int) Type

Abs. Quant. Adj. Vol. (Int)
Mean Bkgd. (Int)
Rel. Quant.
# of Pixels

Min. Value (Int)

Max. Value (Int)
Mean Value (Int)
== | | Std. Dew.

Area (mm2)

[ oK ] [ Cancel I

L J

The Volume Table tab includes the following settings:

®  Include Volume Table — clear to exclude this information from your
report.

= Not Displayed/Displayed — remove columns that you do not want to
display in the report. By default, the report displays all columns from the
Volume table.

Print Report =

Click the Print Report button to print your report.

Print Report to a PDF File E

The Print Report to .pdf File button opens a Save dialog box so the PDF file can be
saved on your system.
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Adjust the Printer Settings

The Printer Settings button accesses options for paper size, orientation, and page
margins.
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8 Exporting Results

The most convenient way to archive complete information about experiments is to
produce reports. However, you might want to export only gel images or analysis

table data for analysis in different programs, such as Quantity One®, FPQuest™, or
InfoQuest™FP software. Or you might need exported files for presentation or
publication.

Exporting Gel Images

Image Lab™ software includes features for exporting gel images several ways.

®  You can export displayed image data to a publication (choose Export for
Publication).

= You can export raw image data as a 16-bit .tif file (choose Export for
Analysis).

®  You can export image data to PulseNet. Doing so reduces the image to an
8-bit .tif file, limits its resolution, and restricts its file size to 300 Kb.

®  You can export lane and band tables as well as volume tables to a
spreadsheet program or to a file.
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The options to export gel images are available using the Export option in the File

Menu.
[Fie | Edit View Window Prot
D Mew Protacol... Chrl+M
[ﬁ Open... Chrl+Cr
Recent Images 3
Recent Protocols 3
B Save Chrl+s
Save As...
Close
Close all
| Export r Export For Publication. ..
Image Infa... Chrl+1 Expart For Analysis. ..
D Page Setup... Export For Pulselet
'JE‘L' Frint... Chrl+P Lane and Band Table To Excel
Ex'ti Lane and Band Table To File...

Exporting Gel Images for Publication

Use this format only to export visual information to presentation or word processing
software, such as PowerPoint or Word.

To export a displayed image to a file
» Select File > Export > Export for Publication.

Note: You can select from .bmp, .png, .jpg, and .tif formats. The gel displays with
any lanes, bands, and annotations that appear on the screen. For a
multichannel image, select the image pane you want to publish before
exporting the image for publication. Image Lab software exports the active
pane.
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Exporting Gel Images

M1 Export for Publication 3]
Publishing Source
() Entire Image

O Current View

Publishing Resolution (dpiy

(&) 300 dpi

) 600 dpi

Publishing Dimensions {cm

(el et e
Fublishing Info

Width (pixels): | 1773 Height (pixelsk: | 1335
Tmage Size (WE}:

In this dialog box you can:

m  Select the entire image or the current view

m  Select the resolution or specify a custom resolution
= Specify the publishing dimensions

= View the resulting published image size and dimensions
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You can zoom in on an area in a current view and export only that area, or you can
export the entire image. You can exclude annotations or overlays by clicking Display
Gel Options on the toolbar to access the appropriate settings.

I ™
@ Display Gel Dpt'\u_ g

Annotations

Show Text and Arrow Annotations

Lanes And Bands

Show Lane Frame Show Lane Labels

Show Lanes Show Molecular Weight Legend
Show Bands Show Band Edges

Band Attributes

Show Band Attributes

st

@ Selected Lane Only () All Lanes

Volumes

Show Volumes Show Volume Labels

Exporting Gel Images for Analysis
To export an image for analysis

Select File > Export > Export for Analysis.
This exports the raw data only as a 16-bit .tif file.
Note: 16-bit .tif images are not compatible with all image viewers.

The image might require contrast adjustment when it is imported into analysis
software. This option creates a file that can be analyzed in other programs such as
Quantity One, FPQuest, or InfoQuestFP software.

Note: For multichannel images, Image Lab software exports the separate
channel images, but not the multichannel image. Each exported channel image
is saved with its application name appended to the filename you selected.
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Exporting Gel Images to PulseNet International
To export an image to PulseNet International
» Select File > Export > Export for PulseNet.

Image Lab reduces the image to an 8-bit .tif image file. Resolution is limited and file
size is restricted to 300 Kb.

Note: Export for PulseNet is not available for multichannel images.

Exporting Lane and Band Tables to Excel

If you have Excel (or Numbers on a Mac) installed on your computer, you can export
the data to the spreadsheet application.

To export the data to Excel (or Numbers)
» Select File > Export > Lane and Band Table to Excel.

This opens a table directly in the spreadsheet program. You can then use the Save
As option to produce other formats.

Exporting Volume Tables to File

To export an image as a CSV file

» Select Export > Volume Table to File.

Image Lab exports the image as a comma-separated values (CSV) file so the data

file can be opened in a database application.

Screenshot Tool Export

Use the Screenshot tool, available on the toolbar, to capture a displayed image to
the clipboard or to save it to a file (.bmp, .gif, .jpg, or .png).
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Exporting Results

Analysis Table Export

You can export table analysis data from the File menu or by using the export buttons
at the top of the Analysis Table window.

The Analysis Table window has several buttons to export data to different formats,
depending on how the data are to be presented.

Copy Analysis Table to the Clipboard &

Copies the analysis table to the clipboard and then pastes the analysis table into
word processing or presentation applications. It is best to use the vertical table
orientation when copying to an 8.5 x 11-inch page to accommodate the columns.

Export Analysis Table to a File &

Exports an analysis table as a CSV file, so your data file can be opened in a
database application.

Export Analysis Table to a Spreadsheet i&.

Enables you to use sort and formula functions of a spreadsheet program with your
data. If you have Excel (or Numbers on a Mac) installed on your computer, the data
open in the spreadsheet program.
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9 System Calibration

When your imager is installed, instrument calibration is performed with a calibration
wizard. See the installation guide in your Image Lab™ upgrade kit for detailed
instructions.

The instrument calibration wizard performs several procedures required to automate
the system and prevent focus problems. Each of these calibrations affects your
system as follows:

= Focus Calibration — this calibration allows automated focus settings at
any zoom point, using a (patent pending) software algorithm. Therefore,
your focus remains correct whether you view an entire sample or an area of
interest.

= Focus Calibration with Height Offset — this calibration takes the tallest
of the available conversion screens into account, and extrapolates values
for the others, so that focus remains optimal, for whichever screen is used.

= Dark Reference Image — this calibration determines and corrects any
background signal present in your imager.

= UV Flat Field Calibration — this calibration generates the flat field correction
profiles needed for the UV light source. Because of this calibration, your
images have more accurate quantity reporting and backgrounds of even
intensity.

= Lens Flat Field Calibration — this calibration corrects for the intensity roll-
off inherent in any lens.

= White Conversion Screen Calibration — this calibration generates a flat
field correction profile needed for the white light conversion screen.
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Recalibrating Your Imager

When you add light sources or filters to a ChemiDoc™ MP imager, recalibrate your
imager using the instrument calibration dialog box.

. Instrument Setup =

Hardware Information

Model: ChemiDoc™ MP
Serial Number: BR-SIMULATED
Camera Serial Mumber: BR-CAM-SIMULATED
Tlumination Options

[ White Light Conversion Screen

[] XcitaBlue Conversion Screen
Epi Light Sources

@ Red EpiLeD
@ GreenEpilED
@ BluecniLen

Instrument Calibration

Focus Calibration:

Last Calibration: N/A

Last Calibration (Offset): ¥/&

Last Calbration (Red): 573
Last Calibration (Green): W/&

Last Calibration (Blue): N/&

Flat Field:
Last Calibration (Lens): H/A

Last Calibration (White): N/A
Last Calibration (Orange): N/&

Last Calibration (Red Epi): b 5:40:07 2C

Last Calibration (Green £ z

Last Calibration (Blue Epi)

Bias Value Correction
Last Calibration: ¥/2

To recalibrate your imager

1. InImage Lab, click Edit > Instrument Setup to open the Instrument Setup dialog
box.

2. If you have a new illumination source, select the appropriate box in the
lllumination Options field.

3. If you are adding new filters, use the dropdown list to match what is installed in
your instrument.
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Recalibrating Your Imager

The software prompts you to restart the calibrations needed for the new
illumination sources.

Click OK to exit the dialog box. Your settings persist until you make further
changes.
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10 Image Lab Logs

Image Lab Logs

Image Lab™ software provides three types of logs.

= Instrument log — records events related to the instrument, including
calibrating the instrument and the success or failure of the calibration. This
log file is visible only if the computer running Image Lab is connected to an
instrument.

m  System log — records events related to running Image Lab, including
enabling or disabling of secure mode and the users who log on to or log off
of Image Lab.

= Document log — (Security Edition only) records events related to the
creating and modifying of secure protocol and image files.
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Viewing the Instrument Log

Instrument operations that you perform with Image Lab are recorded in the
instrument log.

To open the Instrument Log Viewer

» From the View menu, click the log for your instrument.

Image Overview

Operation History

View System Log...

View G5-900™ Log... I

View Protocoll Log...

View dcathey 2013-03-07 13hr 36min Log...
View SimulatedMultichannel Log...

View Protocol2 Log...

View dcathey 2013-03-07 15hr 07min Log...

The menu displays the specific instrument to which you are connected. The
GS-900™ densitometer is shown as an example, above.

Note: You can view an instrument log only if Image Lab is connected to the
specified instrument.

The instrument log includes the following information.
= date and time of the action

= the user name of the user logged into the computer at the time of the
action

m  the user’s security level

m the domain where the current user is logged in

= the type of action performed

= the result of the action taken, including complete records of the calibration

m the user’s reason for the action, if provided
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& Afmen
Date and time ~ User Level Domain Type Description

013.03.04 11:15:11 dcathey Unrestricted GLOBAL/Unrestricted Calibration Successful calibration for flat field image correction

2013.03.04 11:04:37 dcathey Unrestricted GLOBAL/Unrestricted Calibration Successful standards location calibration.

- -
1. GS-800™ SCAWEQO00G Log |
Reason

Viewing the System Log

Events related to running Image Lab, including enabling or disabling of secure mode
and users logging on to or logging off from Image Lab, are recorded in the system
log.

To open the System Log Viewer

» From the View menu, click View System Log.

L System Log &l
g cAallgad)

Date and time  User Level Domain Type Description
2012.02.04 15:43:07) deathey Unrestricted GLOBALUnrestricted Fils CDC_WIFIGS-900/mageLab/Dennis Cathey 2013-02-07 14hr 19min.scn opened. ‘
2013.03.04 14:29:30 deathey Unrestricted GLOBAL/Unrestricted File ProtocolS beginning run, result: deathey 2013-03-04 14hr 28min
2013.03.04 14:29:15 deathey Unrestricted GLOBALURrestrictad File Created protocol Protocols
2013.03.04 13:43:09 dcathey Unrestricted GLOBALUnrestricted File Protocold beginning run, result: deathey 2013-03-04 13hr 43min
2013.03.04 13:42:38 dcathey Unrestricted GLOBAL/Unrestricted File Created protocol Protocold
2013.03.04 13:41:59 dcathey Unresiricted GLOBALUnrestricted File Protocol3 beginning run, result: deathey 2013-03-04 13hr 41min
2013.03.04 10:37:33 deathey Unrestricted GLOBALUnrestricted File Created protocol Frotocol3
2013.03.04 10:12:07 deathey Unrestricted GLOBAL/Unrestricted Action Defautt protocol saved.

2013.03.04 10:11:56 deathey Unrestricted GLOBAL/Unrestricted Action Default protocol saved
2013.03.04 10:07:28 dcathey Unrestricted GLOBALUnrestricted File deathey 2013-03-04 10hr 07min created
2013.03.04 10:07:28 deathey Unrestricted GLOBAL/Unrestricted File Protocol2 beginning run, result: deathey 2013-03-04 10hr 07min il
< i ] v
L )
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Viewing the Document Log

The View menu displays a list of logs for each open document. The document log
captures information about creating and editing the Image Lab protocol and image
files.

Note: Document logs are viewable only in Image Lab Security Edition, and only
on Windows-based computers. Document logs are not viewable on the Mac.

The document log captures changes from:
= Image tools

= Lane and bands tools

= Normalization tools

= Molecular weight tools

= Quantity tools

= Volume tools

You can view the document log for any open file. This file can be a previously saved
file, or it can be a newly created protocol or image file that is open on your desktop
but which has not yet been saved.

If the document was previously saved, the log is identified with this name. If the
document has not been saved, the log is identified with the time stamp, showing
when the document was created.

View | Security Window Help
Image Overview

Operation History

View System Log...

View Protocoll Log...

View GS300_Calibrated_Blot log.. ~———— Log file for saved image files
View GS900_Calibrated_Blot_LB Log...

View GS800 63 Log...

View Theresa Navarro 2013-01-17 13hr 06min Log...

Log file for open but unsaved image file
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To open the Document Log Viewer

» From the View menu, click the document log that you want to view. A typical

document log is shown below.

P ™
AL Protocol2 Log M

Date and time  User Level Domain Type Description Reason

£ Scan coords left: 7.3 changed to 7.2
5201303.07 15:07:10; dcathey Unrestricted GLOBAL/Unrestricted Protocol Changes Scan coords right: 22.8 changed to 22.7

2013.03.07 15:07:10 dcathey Unrestricted GLOBALUnrestricted Protocol Run Beginning protocol run
2013.03.07 15:06:57 dcathey Unrestricted GLOBALUnrestricted File Protocol created

Displaying Log Data 2l 0. A &) 6 =]

The display toolbar is located above the log.

Displaying Data Columns in Logs

By default, the logs display the following columns:

= Date and time

= User

m  Level — the security role of the user

= Domain — domain where the current user is logged in

m  Type — the type of event

m  Description — the actual event captured

m  Reason (For Secure Mode only) — the reason for signing a document

You can change your view of any log by displaying or hiding data columns.
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To display or hide columns
1. From the View menu, open the log file.
2. Click the Display log viewer options icon.

3. Inthe Display Column Options dialog box, use the arrow keys to move columns
between the Not Displayed and Displayed lists.

F' ™
@ Display Column Options - System Log Viewer u
Mot Displayed Displayed
Date and time
User
Level
I Domain
= | Type
Description
Il <= | | Reason
(|
=>
i
.
— == —— J
4. Click OK.

Filtering Data in Logs Wi %

For all Image Lab logs, you can filter the entries in the following columns:
= Date and time

= User

= Type

For example, you can set the filter in the Type column to File and Image Lab will
display only the rows where Type is equal to File.

204 | ChemiDoc MP Imaging System with Image Lab Software



Setting filters in logs

To filter the entries of a column

Image Lab Logs

1. Inthelog, click the heading of the column that you want to filter. The Display
Filter options icon in the Actions tool bar is enabled. (By default, the log opens

with all event types displayed.)

Note: The Display Filter options icon is enabled only when you click on a
column that can be filtered. The Display Filter options icon remains
disabled if you click a column that cannot be filtered.

2. Click the Display Filter options icon to display the Select filter values dialog box.

Tip: Alternatively, right-click the heading of a filterable column to display

the Select filter values dialog box.

L System Log - L X
» Select filter values ﬁ B
AN - K=l
Status || .
Date and time User Level Type Secure Mode =
2013.02.07 11:48:53 theresan_supenvisor Reviewer File File |:
Calibration
2013.02.07 11:48:49 theresan_supenisor Reviewer Secure Mode. Alert I
2013.02.07 11:48:36 tnavarr Status Image Tools =
2013.02.07 11:48:31 theresan_admin Admin Secure Mode. Lane and Ba“q I
Molecular Weight
2013.02.07 11:48:31 theresan_admin Admin Secure Mode. Annotation I
2013.02.07 11:47-53 tnavarr Status | |Normalization
Quantities L
2013.02.06 13:40:21 tnavarr Unrestricted File |
Volumes
2013.02.06 13:40:10 tnavarr Unrestricted File | Lasinn Il
< m | ? [ oK ] l Cancel
=
3. Select a value and click OK.
Tip: You can select multiple values to filter.
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Removing filters in logs
The Remove all filters icon is enabled only after you set a filter on a column. This
icon clears all filters on all columns.

AL System Log -Filtered- g

Tis‘t@@%@

User  Level Domain Type Description sas
deathey Unrestricied GLOBALnrestricted Secure Mode Enabled: user DCATHEY" (not a member of an image Lab securiy proup) does not have permission i ‘GLOBAL'

J»

I

deathey Unrestricted GLOBAL/Unrestrict P Secure Mode Enabled: user DCATHEY (not a member of an mage Lab security group) does not have permission in ‘GLOBAL"

deathey Unrestricted GLOBALIUNresticl 1 0[L1 ) secure Mode Enabled: user DCATHEY" (not @ member of an Image Lab security group) does not have permission in ‘GLOBAL"

doathey Admin  GLOBAL/Amin Secure Hods Disabled: secury mode has been disabled.

dcathey Admin GLOBALAdMin User GLOBALWdcathey’ logged into Image Lab

deathey Admin  GLOBALidmin Secure Hodz Enabled: security mode has been enabled.

deathey Admin Local Securty Enablet: ocal 57oup authentcation has been enabled.

dcathey Admin Domain Redefinition: domain for authentication has been rede fined fo ‘'GLOBAL"

dcathey Admin T secure Mode Enabled: securty mode has been enabled.

dcathey Unrestricted T IIE ) Secure Wode Enabled: user DCATHEY" (not a member of an Image Lab security group) does not have permission in ‘GLOBAL"

deathey Admin NAILES) User GLOBALWcathey Iogged into mage Lab

« I r

Each filterable column has a Remove filters icon as well. This icon removes the filter
for that column only.

¥ ~
. Select filter values u
e W

‘Status
Secure Mode
File
Calibration
Alert b
|| |Image Tools l
Lane and Band
Molecular Weight

Annatatine L

[ ok ][ conce ||

E Remove filtering by this column ﬁ

m

Collapsing or Expanding Data Rows A >

You can expand the size of rows in any log to display the full content of the row, or
you can collapse the row size to display more rows in the table. The icon toggles
between collapse and expand.
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To display the full content of a row

>

Click the Collapse or expand rows icon to expand the row height. The row
adjusts to fit the text of the longest entry.

This action expands all rows in the log where an entry is longer than the width
of the column. Rows that do not need to wrap are not affected.

To display more rows in the table

>

Exporting Logs

Click the Collapse or expand rows icon to collapse the row height to the default
height setting.

This action collapses all rows in the log to display data on a single line.

& &

From the log viewer, you can:

Copy log entries to the clipboard — copies the log entries to the
clipboard, enabling you to paste them into a word processing or
presentation application.

Tip: You can also open a log in the log viewer and press Ctrl+C to copy
the log entries to the clipboard.

Export log entries to a file — exports the log entries as a CSV file that can
be opened in a database application.

Export log entries to Excel — exports the log entries to an Excel file
where you can use Excel’s sorting and formula functions to manipulate
your data. If Excel is not installed on your computer, this feature is
disabled.
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To export a log file
1. From the View menu, click the log you want to view and export.

2. Click one of the icons to export the data in one of the supported formats.
Copy log entries to clipboard
Export log entries to File

Export log entries to Excel

-

L Protocol2 Log &
&8 L B8 5
Date and time ~ User Level Domain Type Description Reason

Scan coords left: 7.3 changed to 7.2
13.03.07 15:07:10: dcathey Unrestricted GLOBAL/Unrestricted Protocol Changes Scan coords right: 22.8 changed to 22.7

2013.03.07 15:07:10 dcathey Unrestricted GLOBAL/Unrestricted Protocol Run Beginning protocel run
2013.03.07 15:06:57 dcathey Unrestricted GLOBAL/Unrestricted File Protocol created

Printing Logs =
Log data can be sent to a printer or saved to a PDF file.

To print a log
1. From the View menu, click the log you want to view and print.

2. Inthe log viewer, click Print log.
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The Log Print Preview window displays the contents of the log file.
r.l‘.. Log Print Preview g‘
B8l

GS-900™ Log: Generated by Dennis Cathey

Printed: 3/4/2013 2:31:49 PM

Date and time User Level Domain Type Description Reason
2013.03.04 11:15:11 || deathey || Unrestricted | GLOBAL/Unrestricted | Calibration | Successful calibration for flat field image
correction.

2013.03.04 11:04:37 || dcathey || Unrestricted | GLOBAL/Unrestricted | Calibration | Successful standards location calibration.

From the Log Print Preview window, you can:
= Click Print log to print the log to a printer.
m  Click Print log to PDF to save the log to a PDF file.

m  Click Adjust printer settings to prepare the file for printing.
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11 Using the Security Edition

21 CFR Part 11

Image Lab™ Security Edition is a module within the Bio-Rad Image Lab software
that assists users in meeting the Food and Drug Administration’s regulations on
good lab practices in the pharmaceutical and biotechnology industries. The Security
Edition enables system administrators to ensure that Image Lab operates in
compliance with Title 21 of the Code of Federal Regulations (CFR) Part 11 within a
closed system. A closed system is defined as “an environment in which system
access is controlled by the persons who are responsible for the content of electronic
records that are on the system” (Section 11.3 (b) (4).

Note:
®  Image Lab Security Edition is not supported by the Mac.

= The security controls built into Image Lab Security Edition must be properly
configured and administered by the system administrator(s) in your
organization in order to be secure and in compliance with 21 CFR Part 11.

m  Bio-Rad makes no claim that Image Lab Security Edition software is
CFR-compliant in and of itself, nor does the company guarantee
compliance for the user. Your organization must establish policies and
standard operating procedures that work in conjunction with the tools
provided by Bio-Rad to ensure compliance with 21 CFR Part 11.
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Standard Mode versus Secure Mode

Image Lab Security Edition can be run in either of the following modes:

= Standard Mode — in this mode, there are no restrictions on controlling the
instrument, operating the software, or changing the documents.

= Secure Mode — in this mode, in addition to the features available in
standard mode, extensive security features are enabled, including
document signing and log creation.

When Image Lab is in secure mode, a padlock symbol appears in the left corner
of the status bar. If no padlock is present, the software is running in standard

mode.

3 dcathey dcathey
Lock indicates secure No lock indicates standard
mode is enabled mode is enabled

When Image Lab is installed, by default it is set to run in standard mode. It continues
to run in this mode until a user with Image Lab Administrator privileges enables
secure mode.

This chapter assumes you are running the application in secure mode unless
otherwise noted.

User Names, Groups, and Roles

When Image Lab Security Edition is run in secure mode, you must log in with a user
name and password in order to run the application. The Microsoft Windows system
administrator generally creates the user names and passwords. The Image Lab
administrator defines the groups to which the Security Edition roles will be
associated.

Note: See Setting Up Users and Groups on page 227 for additional information
about setting up groups, user names, and passwords.
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There are four default roles in Image Lab Security Edition. Each role is associated
with one of the four default Image Lab user groups, and each user is assigned a role
that provides the user access to specific features in the software. Table 10 lists the
default Image Lab Security Edition user groups and the corresponding roles. It also
provides a brief description of the permissions for each role.

Note: System administrators can change the user group names, if necessary,

to meet their local company standards.

Table 10. Image Lab Security Edition groups and roles

User Group

TDS_Administrator

TDS_User

TDS_Tech

TDS_Guest

Image Lab Role

Administrator

Supervisor

Clinician

Reviewer

Description

Users with this role can enable or
disable secure mode.
Administrator users can also
view log files, but they do not
have access to any other
features.

Users with this role have full
access to all features and
functions of the application. They
can also sign files. Supervisors
cannot enable or disable secure
mode.

Users with this role can perform
instrument operations, run
existing protocols, and view
protocol files, results files, and
log files. They can also sign files.
All other access is restricted. For
example, they cannot create or
edit protocols.

Users with this role can open
and view protocol files, results
files, and log files. They can also
sign files. Users with this role
cannot create new protocols and
cannot change protocols. All
other access is restricted.
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Role Restrictions

Your role determines which features of the security edition you have permission to
use. If you attempt to perform an action that is not permitted for a user in your role,
you will see an error message. In some instances the user’s role determines which
Security Edition features are visible and/or enabled. Therefore, you might not see all
of the features described in this chapter.

Table 11 lists the Image Lab Security Edition functions that each role has permission
to perform.

Table 11. User access to features by role

Function Administrator Supervisor Clinician Reviewer
Enable/disable secure mode X
View log files X X X X

Set up and recalibrate the
instrument

Create new protocols
Open existing protocols
Run protocols

Edit protocols

Create new images
Open existing images
Edit images

Analyze images

X X X X X X X X X

X X X X X

Sign documents
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Starting Image Lab Security Edition

When secure mode is enabled, you are prompted to log on when you start the
Image Lab application.

To start Image Lab in secure mode
1. Click the Image Lab icon to start the application.
2. Inthe Log on to Image Lab dialog box, enter your user name and password.

. Log on toImage Lab M

User Mame:  dcathey

Password: |

Domain: global

3. Click OK.

Note: If you have any questions or problems logging on, see your system
administrator.

Electronic Records

Image Lab Security Edition enables you to create secure electronic records as
defined by 21 CFR Part 11. In Image Lab, the following are electronic records:

= Protocol files

= Image files

m  Document log files
= [nstrument log files

= System log files
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Unsecured Documents

Protocol and image files created in standard mode or created with previous versions
of Image Lab are unsigned, unsecure documents. Unsecure documents remain
unsecure. When you open these files in secure mode, you can make changes to
these files and save them without restrictions. A document log is generated for
changes to these files, but the log is not viewable in standard mode. You must log in
to secure mode to see the log.

You can also open unsecure documents in secure mode and sign them. You can
make changes to these files and save them as secure documents. The original
unsecure document remains unsigned and unsecure. The new document is saved
as read-only with an incremental revision number and Image Lab generates an audit
log. Image Lab will not be able to overwrite the secure file, but it can overwrite the
original unsecure file.

Secure Documents

Protocol and image files created in secure mode are known as secure documents
and generate a log. However, until they are signed, such documents save as
standard files. Only after they are signed are they saved with the secure
extension(.smptl, .smscn, .sptl, or .sscn). Image files generated from signed
protocols automatically open the signing dialog box when the scan completes.

If you create a default protocol based on an existing signed protocol, the resulting
new default protocol cannot be edited.

Note: A secure document can be saved unsigned. Likewise, a signed
document can be saved as a new, unsigned file. In this case, the saved file is
still a secure document. All changes to the document are captured in the
document log.
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Documents created in secure mode can be signed at any time. When a secure
document is signed, it is saved as read-only. Image Lab cannot overwrite the
document. You can open signed documents and sign them again. The newly signed
file is saved as a second revision, and the new signatures are captured in the
document log.

Note: Image Lab can never overwrite any signed file.

You can open secure documents in standard mode of Image Lab. Selecting Save As
from the File menu creates an unsecure file. The original file is preserved. No log is
generated for the new, unsecure document. However, an entry is added to the
original log that the file has been reverted to unsecure.

Secure Documents in SAM mode

Images saved in signal accumulation mode (SAM) follow the same rules as the main
image. The rules apply when the image is saved from within a protocol. If you create
an image from a signed protocol, all resultant images must also be signed. If you try
to save a file more than once, a warning message appears asking you to confirm the
re-save. And if you confirm this re-save and click OK, Image Lab creates a new file
with an incremental revision number.

Modifying Secure Documents

You can open and change a signed document in Image Lab. The original document
is read-only and cannot be overwritten. Saving the revisions opens the Save As
dialog box. The changes are saved into a new revision with an incremental revision
number.

Each time a secure document is modified, you must provide a reason for each
change before you can sign the document. The modifications are logged in the
document log. The new signed document takes with it the entire history of the
original document in its log.
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Signing Documents

To sign a document
1. Select the protocol or results file.

2. From the Security menu, click Sign Document. The Signing Document dialog
box appears.

L Signing Document - Protocoll M

Enter the user name and password for an authorized user
on the domain

User name
Password

Reason for signing document

Cancel ]

3. Enter the user name and password of a user authorized to sign documents.

Note: The user name and password can be for a user other than the
current user.

4. Enter a reason for signing the document. Typical reasons include review,
approval, responsibility, or authorship.

Note: You must provide a reason in order to sign the document.

The user name, date and time of the signature, and reason for signing are
always included in the Signature History section of the image report (see
page 185).

5. Click OK.

A Save File dialog box appears.
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6. Enter a new name for the file and click Save.

Note: Signed protocols are saved with an .smptl extension, signed images
are saved with an .smscn extention.

Document Logs

Any changes made or actions performed on a protocol or image file generate a
document log documenting each change or action. This log is created as soon as
the protocol or scan file is created. Protocols are updated when the protocol is
saved or run. If you make changes to a file and save it as a new file, regardless of
whether you are in secure mode, the document log is preserved in the new file. If
you are in secure mode, the signature of the previous file is noted as part of the
document log.

Note: When a protocol is run, its log entries are copied to the resulting image
file.

All major actions and changes are audited (generate a document log). Examples of
auditable actions include:

= Signing a file
= Changing protocol settings
= Changing the image, for example, by cropping or rotating it

= Modifying the analysis, for example, changing the lanes and bands, or
adding or editing annotation to the images

Minor changes that affect only the display are not audited, such as:
m  Selecting different columns in the Analysis Table

m  Changing the display options in Lane Profile

= Annotating or labeling the image using Annotation Tools

Each change you make to a signed protocol or image file must be documented in
the Reason for Change dialog box.
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Viewing the Document Log

The View menu displays a list of logs for each open document. The document log
captures information about creating and editing Image Lab protocol and image files.
You can view the document log for any open file. This file can be a previously saved
file, or it can be a newly created protocol or image file that is open on your desktop
but which has not yet been saved.

If the document was previously saved, the log is identified with this name. If the
document has not been saved, the log is identified with the time stamp of when the
document was created.

View | Security Window Help
Image Overview

Operation History

View System Log...

View Protocoll Log..

View GS900_Calibrated_Blot Log...

View GS900_Calibrated_Blot LB Log...

View GS800 63 Log...

View Theresa Navarro 2013-01-17 13hr 0émin Log...

Log file for saved image file

Log file for open but unsaved image file

The document log includes:

= Date and time

= User

m  Level — the security role of the user

= Type — the type of event

m  Description — the actual event captured

m  Reason — the reason for signing a document

For more information about logs, see Chapter 10, Image Lab Logs on page 199.
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This chapter includes instructions for maintaining the universal hood in proper
working condition by replacing parts.

UV Transilluminator Lamp and Starter Replacement

Note: The UV filter surface should always be kept clean from the chemical
agents used as gel dyes. Use protective gloves when touching the UV
transilluminator cover.

Depending on usage, the UV bulbs and starters last for many years. Replace bulbs
when you notice them flickering. If a bulb does not turn on when it is new or moved,
replace the bulb starter and test the bulb again.

Three types of bulbs are available. The catalog numbers are listed in Ordering
Information on page 250. The standard bulb is 302 nm. Optionally, the 254 nm bulb
is used for cross-linking of protein, and the 365 nm bulb is used to minimize
denaturing of DNA.

To replace the lamps
1. Turn off the power.
2. Disconnect the power cord from the universal hood.

3. Remove the four screws located on the left/right sides of the transilluminator
cover.

4. Remove the cover with the UV glass by sliding it forward, then lifting up.
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5. Place it on a nonabrasive surface so that the glass does not get scratched or
damaged.

Note: Do not put the UV cover directly on the bench. Wear gloves when
touching the lamps.

6. Rotate the lamp until it becomes loose and the pins come to a vertical position.

7. Remove the lamp. Install the new lamp by rotating so that the pins are
horizontal and the lamp is tight.

8. Remove the starter by rotating it counterclockwise, and then pull it out.

B ey |

9. Insert a new starter into the holder and rotate clockwise.

10. Reassemble the cover and retighten the screws on both sides.
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Fuse Replacement

Always unplug the instrument before changing or checking the fuses.

Fuse holders

This unit is protected by two fuses (5 x 20 mm, 2 A Slo-Blo). The fuses are located in
fuse holders housed in the power entry module. This module is located on the right
side of the back of the universal hood.

To replace the fuses

1.
2.

Unplug the main power cable from the power outlet.

Use a flat screwdriver to turn the slotted front of each fuse holder
counterclockwise; the holder pops out so you can extract the fuse.

Remove the blown fuses and replace them with two new fuses
(catalog #900-8935).

Slide each fuse holder into the power entry module until it snaps in place.
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B Troubleshooting

Follow these suggestions to troubleshoot your ChemiDoc™ MP system.

Problem

Camera does not
respond/camera
not found

Horizontal stripes
in image when
using the UV mode

Image is not visible
on the monitor

Image is not bright
enough

Possible Cause

Power to the camera
may be turned off.

The camera cables may
not be seated properly.

The software driver for
the camera is missing.

Computer power-saving
modes may be
interfering with the
camera driver.

The cables may be
defective.

The camera may be
defective.

The emission filter may
not be positioned
properly.

The monitor settings are
incorrect.

The lens cap is attached.

The incorrect emission
filter is in use.

For chemiluminescence,
the emission filter is in
front of the lens.

Solution

Turn on the power to the camera.

Make sure that all cables are
connected as shown in the

Installation Guide.

If the camera driver is not present,
reload the camera driver from the

Image Lab™ software CD.

Disable the power-saving modes

on the computer.

Replace the cables.

Replace the camera.

Move the filter lever so that the
filter slider positions the filter under

the camera lens.

See your computer manual for the

proper settings.
Remove the lens cap.

Verify and use the correct filter for

the application.

Remove the emission filter from

the front of the lens.
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Problem

Printout does not
look like the
monitor image

Light leakage into
the darkroom

Unable to focus on
the sample using
white light
transilluminator or
conversion screen

Lens limits seem
artificially restricted

226 |
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Possible Cause

The monitor settings are
wrong.

The printer settings are
wrong.

The lens body is not
seated properly against
the gasket on the hood’s
adapter plate.

Focus is not calibrated
for samples using this
light source.

The camera lens is not
seated properly on the
lens mounting plate.

ChemiDoc MP with Image Lab Software

Solution

See your monitor manual for the
appropriate settings.

See your printer manual for the
appropriate settings.

Loosen the thumbscrew and seat
the lens properly against the
gasket on the hood’s adapter
plate.

Select Edit > Instrument Setup to
recalibrate the focus for use with
this accessory.

Reseat the camera on the lens
mounting plate.



C Setting Up Users and
Groups

Setting Up Image Lab Users and Groups

This appendix explains how to set up users and groups to run Image Lab™ Security
Edition software in secure mode.

Note: This task requires System Administrator privileges on the client
computers (and possibly their domain) on which Image Lab is installed.

User Accounts

To give users access to Image Lab Security Edition, you can create new Windows
user accounts, add existing user accounts to the four default user groups specified
in Table 10 on page 213, or rename any of the four default user groups.

m A user account can have any name, but must have a password defined for
the account. See the section on Password Security, on page 238 for
information about setting passwords for maximum security.

m  Each user can belong to the Image Lab Administrator group and one other
Image Lab user group.

For example, a user can belong to the Administrator group and the Supervisor
group, but a user cannot belong to both the Clinician group and the Supervisor

group.

User Authentication and Group Membership

Authentication in Image Lab is made up of two processes: user authentication and
group membership evaluation.
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User Authentication

In the user authentication process, Image Lab matches (authenticates) a user name
with permissions assigned to that user name on the authentication domain. That
domain can reside on your local computer (a local domain) or on a network server (a
network domain). You set the location of this domain in the Domain to be used for
authentication field of the Security Preferences dialog box. This name must be the
exact name of your local computer or network server. For details on how to find this
name see Finding the name of your authentication domain, on page 229.

e e

Enable secure mode

Enter the name of your local
computer, or the name of the

network server used for your
[] Use local groups for establishing user security levels f : :
authentication domain.

Domain to be used in authentication:

GLOBAL —

) Coma)

In the Security Preferences dialog box, if you (or your network administrator) choose
a local domain to be used for authentication, you are considered a local user. If you
or your network administrator choose a network domain, you are considered a
domain user.

Group Membership Evaluation

In the group membership evaluation process, Image Lab verifies that a user is a
member of one or more of the four default Image Lab user groups
(TDS_Administrator, TDS_User, TDS_Tech, or TDS_Guest). The valid members for
each of these groups can be specified in one of two places, as defined by the Use
local groups for establishing user security levels checkbox on the Security
Preferences dialog box.
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r ™
AL Security Preferences ﬁ

[] Enable secure mode

Domain to be used in authentication:

This checkbox specifies whether

valid users and groups are defined

on (1) the local Image Lab

] computer, or (2) on the network
domain.

GLOBAL

Use local groups for establishing user security levels

[ OK J ’ Cancel

If this checkbox is selected, only users and groups that are defined on the local
computer (on which Image Lab is installed) are recognized. If this checkbox is not
selected, only users and groups that are defined on the network domain are
recognized.

Finding the name of your authentication domain

Your authentication domain can be hosted on your local computer (a local domain)
or on a network server (a network domain).

To find the name of your local domain
1. From your Start menu, open the Control Panel.
2. Click System.

The System window appears. In the Computer name, domain, and workgroup
settings section, the name of your local computer is shown as Computer name.

Computer name, domain, and workgroup settings
Computer name: LSG07002297 '?:;f'Change settings
Full computer name: L5G07002297.Global.Bio-Rad.Com
Computer description: Imagel.2
Domain: Global.Bio-Rad.com

User Guide | 229



C | Setting Up Users and Groups

To find the name of your network domain
1. From your Start menu, open the Control Panel.

2. Click System.

The System window appears. In the Computer name, domain, and workgroup
settings section, the name of your network domain is shown as Domain.

Computer name, domain, and werkgroup settings

Computer name: L5G07002297 '?:gf'Change settings
Full computer name: L5G07002297.Global Bio-Rad.Com

Computer description: Imagel.2

Domain: Global.Bio-Rad.com

Configuring Users and Groups on a Local Computer
To set up users and groups on a local computer

1. In the Windows Control Panel, select Administrative Tools.

2. Select Computer Management.

3. Inthe Computer Management window, expand the System Tools folder, and
then expand the Local Users and Groups folder.

& Computer Management { |5 éj

File Action View Help

ez 2B = 1E

&/ Computer Management || Name Full Name Description Actions
4 [t System Tools & Administr... Built-in account for admini... Users A
> @ Task Scheduler & bradmin
4 .
. [ Event Viewer More Actions 13

#, brguest Built-in account for guest a...
» @l Shared Folders

4 & Local Users and G
| Users
| Groups
» (@ Performance
5 Device Manager
a 3 Storage
= Disk Management
» B4 Services and Applical

< n | 3
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To create a new user on a local computer

1.

2.

Click on the Users folder to open it and select Action > New User. Alternatively,

use the right-click context menu.

The New User dialog box appears.

New User { @ &J

Username:

Full name:

Description:

Password.
Confirm password:

User mustchange password at nextlogon
User cannot change password
Password never expires

[ Accountis disabled

Fill out all the fields:
= User name — The user name must be unique.

= Full name — The full name must be unique.

Bio-Rad recommends using the user’s actual full name, as this name will
be shown in the document log and all the log reports. This is a requirement

of 21 CFR 11.50a.
m  Description — This field must also be filled out.

Bio-Rad recommends entering the user’s title as the description.
= Password — Enter and confirm a password for the user.

Tip: Select the User must change password at next logon checkbox.
This prevents the Windows system administrator from knowing the
passwords of the users.

Note: If you select the User must change password at next logon
checkbox, the user must actually log on to Windows and change the
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password before using Image Lab Security Edition. Otherwise,
Security Edition will not recognize the user.

To create a new group on a local computer

1. Inthe Computer Management window, click on the Groups folder to open it and
select Action > New Group. Alternatively, use the right-click context menu.

The New Group dialog box appears.

s ™
New Group M
Group name:
Description
Members:
Add Remove
L J

2. Inthe Group name field, enter the name of one of the groups specified in
Table 10 on page 213 (TDS_Administrator, TDS_User, TDS_Tech, TDS_Guest).
You can also enter a description in the Description field.

The group does not need any special operating-system level privileges.
3. Click Create to create and save the new group.
4. Repeat this task for the remaining groups specified in Table 10 on page 213.

To add a user to a group on a local computer

1. In the New Group dialog box, click Add. Alternatively, double-click an existing
group in the Groups folder to open its Properties dialog box, and click Add.

You see the Select Users dialog box.
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Click Advanced to expand the dialog box.

Select Users — . — M
Selectthis objecttype:
Users or Built-in security principals Object Types
From this location
Common Queries
Startswith v Columns.
Starswih_+
Disabled accounts Stop
Non expiring password
==
- =7
Search results:
Name (RDN) In Folder |+
@, (Rdministrator (SG07002045 |
R, ANONYMOUS LOG =
8, Authenticated Users
& BATCH L]
@, bradmin LSG07002045
Bbrguest LSGD7002045
8, CONSOLE LOGON
2, CREATOR GROUP
2, CREATOR OWNER
&8, DiaLuP
A Fyvanone =

In the expanded dialog box, click Find Now to populate the bottom field with all
the users on the local computer.

Click a user name in the list to select it, or press the Ctrl key and click multiple
users to select them.

When you have selected all the users to add to the group, click OK, and click
OK again to close the Select Users dialog box.

Click Create to close the New Group dialog box and create the group.

Alternatively, you can click OK to close the existing group’s Properties dialog
box and accept the changes.
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Configuring Users and Groups on a Network Domain

Note: The network administrator must know how users and groups are set up
using the Windows server software at your site. The following example is used
to illustrate the choices.

To locate the users and groups on a Windows server

» Open Administrative Tools and select Active Directory.

.‘4' Active Directory Users and Computers

<5 Console  Window _Help | =181
|| acin Ve ||+ = |EOE| ¥ FREB|(2 | 2B E& D
Tleel Users 44 objects
\2) Active Directory Users and Computers Na. I Tupe I Description -]
=] @ genetics.bio-rad com ﬂEBF_Admrn Secuiity Group - Global Bio-Plex CFR Administrator —L
(- (] Buikin ﬁEF_CIin'v:ianJ Security Group - Global Bio-Plex CFR Clinician 1
) (1 Computers €7 BP_Clinician_2 Secuity Group - Global  Bio-Plex CFR Clinician 2
t-{) Domain Controllers T BP_Feviewer Secuiity Group - Global  Bio-Plex CFR Reviewer
[;l ForeignSecurityPrincipals ﬁBP_Servica Security Group - Global Bio-Plex CFR Field Service
g} Users @EP,SLpelvisnr Security Group - Global Bio-Plex CFR Supervisor ¥
N [ | KT | »
i ‘ ‘ n

Note that in the Active Directory window, the Users folder lists groups as well.
To create a new user on a Windows server

1. With the Users folder open, select Action > New User. Alternatively, use the
right-click context menu.

You see the New User dialog box.

New User M

User name:

Full name

Description:

Password
Confirm password

User must change password at nextlogon
User cannot change password
Passward never expires

DAccnumls disabled
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Fill out all the fields:
User name — The user name must be unique.
Full name — The full name must be unique.

Bio-Rad recommends using the user’s actual full name, as this name will be
shown in the document log and all the log reports. This is a requirement of
21 CFR 11.50a.

Description — This field must also be filled out.
Bio-Rad recommends that you enter the user’s title as the description.
Password — Enter and confirm a password for the user.

Tip: Select the User must change password at next logon checkbox. This
prevents the Windows system administrator from knowing the users’
passwords.

Note: If you select the User must change password at next logon
checkbox, the user must actually log on to Windows and change their
password before using Image Lab Security Edition. Otherwise, Security
Edition will not recognize the user.
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To create a new group on a Windows server

1. With the Users folder open, select Action > New Group. Alternatively, you can
use the right-click menu.

You see the New Object - Group dialog box.

Q Create in:  genetics.bio-rad.com/Users

Group name:

[

(Group name [pre-Windows 2000}

;Groupscope Groupltype
C Domain local * Secuity
& Global " Distribution
£ Uififversal

2. Inthe Group name field, enter one of the group names specified in Table 10 on
page 213 (TDS_Administrator, TDS_User, TDS_Tech, TDS_Guest).

Type the name exactly as specified. You can also enter a description for the
group in the Description field.

Note: The group does not need to have any special operating-system
level privileges.

To add a user to a group on a Windows server

1. Inthe New Group dialog box, click Add. Alternatively, double-click an existing
group in the User Manager folder to open its Properties dialog box and click
Add.

You see the Select Users dialog box.
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Click Advanced to expand the dialog box.

~
Select Users — - — M
Selectthis objecttype:
Users or Built-in security principals Object Types
From this location:
Starswith v Columns
Strswin v
Disabled accounts Stop
Naon expiring password
—
- #7
Search results
Name (RDN) In Folder |«
@, Administrator LSGD7002045 |
3, ANONYMOUS LOG.. =
%Authemi:alsd Users
&,BAaTCH -
@, bradmin LSGD7002045
Eabrguest LSG07002045
2, CONSOLE LOGON
&R, CREATOR GROUP
8, CREATOR OWNER
&, DIALUP
B Evarvona =

In the expanded dialog box, click Find Now to populate the bottom field with all
the users.

Click a user name in the list to select it, or press the Ctrl key and click multiple
users to select them.

When you have selected all the users to add to the group, click OK, and click
OK again to close the Select Users dialog box.

Click Create to close the New Group dialog box and create the group, or click
OK to close the existing group’s Properties dialog box and accept the changes.
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Password Security

21 CFR 11.300 (b) requires that passwords be “periodically checked, recalled, or
revised.” Password policies are therefore recommended, although the password
duration and rules are up to the system administrator and the organization. For
instance, the exact duration between password changes is flexible.

To set password policies on a local computer
1. Open the Control Panel and select Administrative Tools > Local Security Policy.

2. In the left pane of the Local Security Policy window, expand Account Policies
and then select Password Policy.

You see the password policies listed in the right pane of the window.

i; Local Security Policy E‘@g

File Action View Help
«= a0 =]

=

= Security Settings Policy Security Setting
4 4 Account Policies H Enforce password history 1 passwords reme...
» -4 Password Policy i Maximum password age 181 days
: Y A((DU-HT- Lockout Policy 5 Minimum password age 1 days
» 4 Local Policies 24 Minimum password length 6 characters

+ [ Windows Firewall with Advan(
I Network List Manager Paolicies |~

» 5] Public Key Policies 4 Stare passwords using reversible encryption Disabled

» [ Software Restriction Policies

» [ Application Control Policies

- &P Security Policies on Local Cj

» [ Advanced Audit Policy Config

assword must meet complexity requirements Disabled

< | 1] | b
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To change password policy settings:

a. Right-click the policy and select Properties to open its properties dialog
box.

Minimum password age Properties M
Local Security Sefing | Expiain|

" Minimum password age

r

Password can be changed after:
1

b. Modify the default setting to meet your company policy.
c. Click Apply.
d. Click OK to close the Properties dialog box.

Close the Local Security Policy window.

To set password policies in Active Directory

1.

Open the Control Panel and select Administrative Tools > Domain Controller
Security Policy.

In the left pane of the Domain Controller Security Policy window, expand
Security Settings > Account Policies and select Password Policy.

To change password policy settings:

a. Right-click the policy and select Properties to open its properties dialog
box.

b. Modify the default setting to meet your company policy.
c. Click Apply.
d. Click OK to close the Properties dialog box.

Close the Domain Controller Security Policy window.
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Password Policy Setting Examples

The following examples are only suggestions. Your organization needs to establish
its own password policy.

Enforce password history: 12 passwords remembered
Minimum password age: 5 days

Maximum password age: 30 days

Minimum password length: 8 characters

Password must meet complexity requirements: Enabled

Store passwords using reverse encryption: Enabled

Account Lockout Policy Setting Examples

Account lockout duration: 0 (The account is locked out until the

administrator unlocks it.)
Account lockout threshold: 3 logon attempts

Reset account lockout counter after: 30 minutes

Auditing Windows Event Logs

Some global auditing information is stored in the Windows Event logs. It is a
requirement of 21 CFR Part 11 that these logs be archived. However, by default,
Windows systems automatically remove these data without warning.

Note: It is therefore critical that the event log is reconfigured to generate and
preserve all necessary log data. Regular manual intervention is also required to
preserve these data.

To open the Event Properties Log

1.

2.

Open Administrative Tools and click Event Viewer.

Right-click on each log and select Properties.
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3. In the section When maximum event log size is reached: select Do not
overwrite events (Clear logs manually).

4. Increase the maximum size of the event log to cover any possible messages.
The smaller the maximum size of the event log, the more often the system
administrator must manually view, archive, and clear the system log.

Auditing information generated by the operating system is recorded in the Security
Log. Logon failures in Image Lab Security Edition are recorded in this log.

During the review process, the log should be examined for attempted breaches of
security, such as a series of failed logon attempts. To avoid the risk of losing data,
the size should be very large and this inspection/archive process should occur daily.
The Audit Policy should be set as follows:

= Audit account logon events — Failure should be checked at a minimum

=  Audit account management — both Success and Failure should be
checked

®  Audit logon events — Failure should be checked at a minimum

= Audit policy change — both Success and Failure should be checked

Miscellaneous Security Measures

Bio-Rad recommends that you use the built-in protections that Windows Server
offers in order to protect the computer while the user is absent.

Note: Microsoft is continually updating its operating systems in response to
security issues. It is critical to keep all components of the Windows operating
system, especially any domain controllers, up to date.
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Calibrating Accessories

If you are installing accessories along with your original system installation, calibrate
your system with a one-time Instrument Calibration wizard. Complete instructions
are in the installation guide that arrives with your imager. If you acquire new
conversion screens, light sources, or filters for a ChemiDoc™ MP imaging system
after your original system installation, you will have to recalibrate your imager to use
them.

See Chapter 9, System Calibration for instructions on how to calibrate newly
acquired accessories.

Installing Optional Accessories

Epi Light Modules

Epi light modules are available for the ChemiDoc MP imager in three colors: red
(catalog #170-8283), blue (catalog #170-8285), and green (catalog #170-8284). For
installation instructions, see Installing an Epi Light, an instruction sheet that
accompanies each module.
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UV/White Light Conversion Screen

This optional white light conversion screen (catalog #170-8289) converts the UV
light generated in the universal hood to white light. Your imager must be calibrated
to use the white light conversion screen.

To use the white light conversion screen
1. Center the conversion screen on the imager stage.
2. Center your samples on top of the conversion screen.

3. Image the gel using your preferred application..
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XcitaBlue™ Conversion Screen

The optional XcitaBlue conversion screen kit (catalog #170-8182) converts UV to

blue light, which enables you to visualize DNA samples while protecting them

against UV damage.

The XcitaBlue conversion screen is held in place by adhesive-backed edge guides.
After the edge guides are installed, the conversion screen remains centered and will

not slide, even if you close the drawer rapidly.

Adhesive-backed
edge guide

Transilluminator
drawer front

Transilluminator
border edge
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To install the XcitaBlue conversion screen

1.

Perform a trial placement first, without removing the paper tape. Place the edge
guides in each corner of your transilluminator, as shown. The edge guides
should touch the inside of the drawer front and fit over the edge of the metal
transilluminator border (shown in red).

Remove the paper tape from the bottom surface of each edge guide.

Press each edge guide into position carefully. After the adhesive surfaces
touch, it is difficult to reposition the guide.

Calibrate your imager to use this accessory by going to Edit > Instrument
Setup. Select the XcitaBlue Conversion Screen checkbox under lllumination
Options. The software prompts you to calibrate the focus with height offset.

To visualize a sample using the XcitaBlue conversion screen, place the screen
between the edge guides.

Center the gel on top of the XcitaBlue conversion screen, and proceed with
normal image capture. Use the gel alignment template kit to center your gels
easily and consistently.
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Gel Alignment Template Kit

The Bio-Rad gel alignment template kit (catalog #170-8184) allows four sizes of
standard agarose gels to be centered quickly and easily and ensures the consistent
placement of each gel.

7x7cm 15x7cm 7x10cm
15x10cm

The kit contains:
m  Magnetic locator frame
= Instruction sheet
= Alignment guides for the following gel trays:
O Sub-Cell® GT UV-transparent mini-gel tray, 7 x 7 cm
O  Sub-Cell GT UV-transparent wide mini-gel tray, 15 x 7 cm
O Sub-Cell GT UV-transparent mini-gel tray, 7 x 10 cm
O Sub-Cell GT UV-transparent gel tray, 15 x 10 cm

The gel alignment templates fit exactly into the XcitaBlue conversion screen frame
(catalog #170-8182).
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To install and use the gel alignment template kit

1.

3.

Place the locator frame over the transilluminator with the magnetic side down.
Match the corners of the magnetic locator frame with the edges of the
transilluminator. The UV symbol on the frame will be in the same orientation as
the UV symbol on the imager.

Place the gel alignment template that matches the size of your sample tray or
agarose gel into the magnetic locator frame.

Place your gel or gel tray into the open area of the template.

Note: No recalibration is necessary to use the gel alignment template kit.

Orange Fluorescence Reference Plate

The orange fluorescence reference plate enables you to apply UV flat fielding
corrections to your imager. Corrections are made for all UV illumination sources,
filters, and the camera lens.

The orange fluorescence reference plate can be used to correct for image
nonuniformities for red and orange gels, including:

Ethidium bromide
GelRed

Flamingo™

Coomassie Fluor Orange
SYPRO Ruby

Krypton

Qdot 625
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The orange fluorescence reference plate (catalog #170-8008) can be used with

several of the Bio-Rad® Molecular Imager® series of products, including:
m  Gel Doc™ XR+ imaging system with Image Lab™ software

= ChemiDoc™ XRS+ imaging system with Image Lab software

= ChemiDoc XRS+ imaging system with Quantity One® software
When you order the reference plate, you receive:

m  Orange fluorescence reference plate, overall dimensions: 29.5 x 29.5 cm;
viewing surface: 27 x 27 cm

®  Instruction sheet (10017296)

Calibrating the Imager to Use the Orange Fluorescence Reference
Plate

Your imager must be calibrated to use the orange fluorescence reference plate.

To calibrate the imager to use the orange fluorescence reference plate

» Choose Edit > Instrument Setup and select the appropriate checkbox in the
dialog box. Image Lab software guides you through the calibration.
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Ordering Information

The following table contains catalog numbers and descriptions for all parts available
for the ChemiDoc MP imager, plus all optional accessories and replacement parts.
For more information, see the Bio-Rad catalog.

Table 12. Ordering information

Catalog # Description

Molecular Imager Series of Products (includes Universal Hood Ill, Camera, Cables, and
Accessories)

170-8280 ChemiDoc MP imaging system

Installation Kits

170-8282 ChemiDoc MP installation kit

Universal Hood

170-8281 Universal Hood llI

Imaging Cameras

170-8255 ChemiDoc MP camera with motorized zoom lens
Image Lab Software

170-9690 Image Lab software, Windows/Mac

Optional Accessories

170-8001 UV/White light conversion screen (UV to white light)
170-8182 XcitaBlue (UV to blue light) conversion screen kit, without standard detection filter
170-8283 Kit, Red LED Module

170-8284 Kit, Green LED Module

170-8285 Kit, Blue LED Module

170-8183 XcitaBlue (UV to blue light) conversion screen kit, with standard detection filter
170-8008 Orange fluorescent reference plate

170-8089 Mitsubishi PO3W Printer, 100/240 V, USB

170-3759 Bio-Rad fluorescent ruler

170-3760 Gel cutter ruler

170-8184 Gel alignment template kit

Replacement Parts

170-8026 Image Lab focus calibration target

170-8027 Image Lab flat fielding disc

170-8185 XcitaBlue viewing goggles

170-7581 Mitsubishi thermal printer paper, 4 rolls

170-7813 Sample holders for gels
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Table 12. Ordering information, continued
Catalog # Description
100-2784 UV transilluminator lid (includes UV filter glass)
1001-4106 Thumbscrew for camera
170-8081 Filter, standard emission, 62 mm
100-1370 UV bulb starter, quantity 3
930-2242 Multicolor target
Lamps
100-1361 UVB lamp, 302 nm (1 each)
170-8097 302 nm lamp kit, (6 lamps)
170-8098 254 nm lamp kit, (6 lamps)
170-6887 365 nm lamp kit, (6 lamps)
Fuses
900-8935 Fuse T 2 A, 250V, quantity 10
900-0234 Fuse T 4 A, 250V, quantity 10
Universal Hood liI
100-2787 Universal Hood feet, quantity 4
170-8068 UV Shield for Universal Hood
Connection Cables
931-0071 Cable, USB, Type A to B, 10 ft
901-0064 Cable, USB, Type Ato B, 6 ft
Optional Analysis Software
170-9600 Quantity One 1-D Analysis software
170-9300 FPQuest™ software
170-9310 InfoQuest™FP Basic Fingerprint software
Protein Standards
161-0363 Precision Plus Protein™ Unstained Standards. 1 ml
161-0373 Precision Plus Protein™ All Blue Standards, 500 pl
161-0374 Precision Plus Protein™ Dual Color Standards, 500 pl
161-0375 Precision Plus Protein™ Kaleidoscope™ Standards, 500 pl
161-0385 Precision Plus Protein™ WesternC™ pack, 50 applications
161-0318 Prestained SDS-PAGE standards, broad range, 500 pl
161-0317 Unstained SDS-PAGE standards, broad range, 200 pl
Nucleic Acid Standards
170-8351 EZ Load™ 20 base pairs molecular ruler
170-8352 EZ Load 100 base pairs molecular ruler
170-8353 EZ Load 100 base pairs PCR molecular ruler
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Table 12. Ordering information, continued

Catalog # Description

170-8354 EZ Load 500 base pairs molecular ruler

170-8355 EZ Load 1 kb molecular ruler

170-8205 2.5 kb molecular ruler

170-8200 AmpIiSize® molecular ruler

170-8356 EZ Load precision molecular mass ruler (base pairs/ng of sample)

Pulsed Field Standards and Markers

170-3624 CHEF DNA size standard, 5 kb ladder
170-3707 CHEF DNA size standard, 8 - 48 kb
170-3635 CHEF DNA size standard, lambda ladder
170-3605 CHEF DNA size marker, 0.2 - 2.2 Mb
170-3667 CHEF DNA size marker, 1 -3.1 Mb
170-3633 CHEF DNA size marker, 3.5 - 5.7 Mb

252 | ChemiDoc MP Imaging System with Image Lab Software



E Using the Criterion Stain
Free System

The Criterion Stain Free™ system comprises the ChemiDoc™ MP
imager, Image Lab™ software, and three types of precast gels:

m  Criterion™ TGX Stain-Free™

m  Criterion Stain Free

= Mini-PROTEAN® TGX Stain-Free™

The stain-free system eliminates the time-consuming staining and destaining steps
required by other protein detection methods. Stain-free gels include unique trihalo
compounds that allow rapid fluorescent detection of proteins with the

ChemiDoc MP imager — without staining.

The trihalo compounds in the gels react with tryptophan residues in a

UV light-induced reaction to produce fluorescence, which can be easily detected by
the ChemiDoc MP imager within gels or on low fluorescence PVDF membranes.
Activation of the trihalo compounds in the gels adds 58 Da moieties to available
tryptophan residues and is required for protein visualization. Proteins that do not
contain tryptophan residues cannot be detected using this system. The sensitivity of
the stain-free system is comparable to staining with Coomassie Brilliant Blue for
proteins with a tryptophan content >1.5%; sensitivity superior to Coomassie
staining is possible for proteins with a tryptophan content >3%.

The benefits of the Criterion Stain Free system include:
= Elimination of staining and destaining steps for faster time to results

m  No background variability within a gel or between gels (as is often seen
with standard Coomassie staining)
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= Elimination of the need for acetic acid and methanol in staining and
destaining, which reduces organic waste

= Visualization of transferred or blotted proteins on low fluorescence PVDF
membranes Stain-Free Workflow

For detailed information about the Activate/image gels step, refer to Chapter 4,
Acquiring Images, on page 73. For all other workflow steps, refer to the Criterion™
Precast Gels Instruction Manual and Application Guide or to the Mini-PROTEAN®
Precast Gels Instruction Manual and Application Guide.

Prepare buffers

v

Prepare gels and assemble
electrophoresis cell

v

Prepare and load samples

v

Perform electrophoresis

v

Activate/image gels
v

Analyze the separation
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Electrophoresis with Stain-Free Gels

Stain-free gels are made and packaged without SDS so they can be used for both
SDS and native PAGE applications.

To perform electrophoresis with stain-free gels
1. Prepare the sample and running buffers.
2. Set up the electrophoresis cell

3. Perform the run.

Imaging Gels

Use unstained standards with stain-free gels, as some prestained standards are not
detected by the stain-free system. To monitor electrophoresis, use a 1:1 mixture of
unstained and prestained standards.

Setting up a protocol for stain-free gels is very similar to setting up protocols for
other applications. Follow the instructions in Setting Up a Custom Protocol on
page 84. Choose one of the following activation times based on your sample and
the purpose of your experiment:

m  Gels used in blotting — use 1 min activation for optimal results when
using western blotting followed by immunodetection.

= Good sensitivity — use 2.5 min activation when samples are abundant and
when a fully optimized signal-to-noise ratio is not necessary.

= Best sensitivity — use 5.0 min activation for detection of proteins that are
in low concentration and for the best quantification of the maximum
number of bands. Because the reaction is near completion after 5 min, this
method offers an optimal signal-to-noise ratio.

Note: If the gel has already been activated for 2.5 min, activating it for another
2.5 min might improve it. But, activating an image for more than 5 min will not.
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Imaging Blots

To blot stain-free gels, use standard blotting procedures as described in the
instruction manual you are using. Use only PDVF membranes with low background
fluorescence, as membranes other than low fluorescence PDVF can result in high
background or low sensitivity with the ChemiDoc MP imager.

To assess transfer efficiency, be sure to activate and visualize the gel using the
imager before transfer.
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F  Mitsubishi P93/P95
Thermal Printer

Setting up a Thermal Printer on Windows

The printer driver is on the Image Lab™ software installation CD in the Misc folder.

To set up a thermal printer on a Windows system
1. Install the printer driver.

2. Open the printer section in Control Panel.

Click the thermal printer icon and select Printing Preferences.

==

) MITSUBISHI P9SD Printing Preferences

Paper Type

Standard | Options

Image adjust

Paper Size

128041280 B3

B s [ Do

Continuous piint

Press the FEED buton on the pirter,
0 top the continuous pint

Al defaults
Al deta load.

Orentation

Piint effect

Copies. 1 <
(1200)

Configure the correct paper size. Select 1280 x 1280 from the dropdown list.

Click OK to apply your changes.
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Setting up a Thermal Printer on a Mac

The printer driver can be found on the Image Lab software installation CD in the
Misc directory.

To set up a thermal printer on a Mac system
1. Install the printer driver.

2. Connect the printer to the computer.

To configure the correct paper size
1. Start Image Lab software.

2. Select File > Page Setup.

Page Setup

Settings: [ Page Attributes =]
Format For: [ MITSUBISHI P95D =

MITSUBISHI P9SD

Paper Size: | 1280x1280 [C]

scale: {100 )%

® (e

In the Settings dropdown list, select Page Attributes.
In the Format For dropdown list, select the Mitsubishi printer.
In the Paper Size dropdown list, select 1280 x 1280.

In the Settings dropdown list, select Save as Default.

R L

Click OK to save the settings.
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G Regression Calculation
Methods

Each regression method calculates a standard curve. Some of the methods provide
the formula for the standard curve. In this case, the molecular weight can be
calculated by:

x = relative front of the band of interest

y = molecular weight of the band of interest

Linear (semilog): The linear equation is y = a + bx, where a is the intercept and b is
the slope of the line.

Note: The linear equation is calculated on the log of the molecular weight
values.

The R? value can be used to determine the overall quality of the linear fit. A linear
regression with an R2 value of >0.99 is considered a very good fit. The primary
advantage of this method is that it is extremely simple. The primary disadvantage is
that it will deliver incorrect results if the data are not very linear.

Point-to-point (semilog): No single equation is available for the point-to-point
method. The slope of each segment of the curve between data points is calculated
independently.

Note: The log of the molecular weight values is used to calculate the slope for
each segment of the curve.

Logistic: The logistic-4PL equation is
a-d
x/|

y=d+
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where:

Xx = mobility

y = molecular weight

a = estimated molecular weight at infinity

b = slope of the tangent at midpoint

¢ = midpoint

d = estimated molecular weight at zero mobility

Since the curve generated by the logistic-4PL regression method represents a
perfectly shaped S, it might not fit the data very well in all cases.

Cubic spline: Cubic spline curves are smooth curves that go through every data
point. The model is a cubic polynomial on each interval between data points. In
some cases, a spline curve can work well as a standard curve for interpolation.
However, because the curve is calculated individually for every pair of points, it does
not correspond to any single equation.
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Aspect ratio
CCD

Colormaps

Electrophoresis

Example precision
Flat fielding

Histogram

Native charge
density

pl

Rf

Quantitative
imaging

uUv-B

uv
transilluminator

The ratio of the width to the height of an image.

(Charge-coupled device) A light-sensitive silicon chip used as a
photodetector in ChemiDoc™ MP and ChemiDoc XRS+ camera
systems.

Different color representations of a gel image.

A technique for separating molecules based on the differential
movement of charged particles through a matrix when subjected to an
electric field.

The number of decimal places chosen for displaying a measurement.

An average intensity computation that compensates for
nonuniformities generated by an instrument.

A graphed representation of the brightness, or gray value, of an image.

The inherent electrical charge of a protein without the addition of SDS.

Isoelectric point; the pH at which a protein molecule carries no net
charge.

Relative front value of the band. In Image Lab™ software, Rf has a
value between 0 and 1 and indicates the relative movement of the
band from top to bottom.

Determines the quantity of a protein’s components through analysis of
the pixel values in a digital image of the sample.

The range of ultraviolet light used by the system.

The part of the imager that transmits UV light through a sample.

User Guide |



Glossary

262 | ChemiDoc MP Imaging System with Image Lab Software






Bio-Rad
Laboratories, Inc.

Life Science
Group

Web site www.bjo-rad.com USA 800 424 6723 Australia 61 2 9914 2800 Austria 01 877 89 01 Belgium 09 385 55 11 Brazil 55 11 5044 5699
Canada 905 364 3435 China 86 21 6169 8500 Czech Republic 420 241 430 532 Denmark 44 52 10 00 Finland 09 804 22 00

France 01 47 95 69 65 Germany 089 31 884 0 Greece 30 210 9532 220 Hong Kong 852 2789 3300 Hungary 36 1 459 6100 India 91 124 4029300
Israel 03 963 6050 Italy 39 02 216091 Japan 03 63617000 Korea 82 2 3473 4460 Mexico 52 555 488 7670 The Netherlands 0318 540666

New Zealand 64 9 415 2280 Norway 23 38 41 30 Poland 48 22 331 99 99 Portugal 351 21 472 7700 Russia 7 495 721 14 04

Singapore 65 6415 3188 South Africa 27 861 246 723 Spain 34 91 590 5200 Sweden 08 555 12700 Switzerland 026 674 55 05

Taiwan 886 2 2578 7189 Thailand 800 88 22 88 United Kingdom 020 8328 2000

10022469 RevD US/EG

13-0584 0213 Sig 1212



	ChemiDoc™ MP Imaging System with Image Lab™ Software
	Table of Contents

	Safety and Regulatory Compliance
	Important Safety Information
	Warranty
	General Precautions
	Regulatory Notices
	Instrument Safety Warnings
	Notice

	Power Safety Information
	Voltage Setting Information
	Fuses


	1 Introduction
	ChemiDoc MP Imager
	System Components
	CCD Camera and Lenses
	Universal Hood III
	Image Lab Software
	Emission Filters

	Optional Accessories
	Printer
	Conversion Screens
	Optional Light Sources

	ChemiDoc MP Imager Applications
	ChemiDoc MP Technical Specifications
	ChemiDoc MP Imaging System Workflow
	For More Information

	2 Setting Up the Instrument with Image Lab Software
	System Requirements
	Image Lab Security Edition
	Computer Specifications

	Installing Image Lab Software
	Installing the Drivers on Windows 7
	Setting Up Image Lab Security Edition
	Activating and Deactivating Security Edition
	Enabling and Disabling Image Lab Secure Mode
	Setting Security Preferences
	Rename Security Groups
	Using Groups on a Local Domain
	Changing Security Preferences


	3 Image Lab Software Overview
	Interface Overview
	Main Window
	Main Toolbar
	Results Data
	Display Toolbox
	Start Page
	Analysis Tool Box
	Status Bar
	Menu Commands


	4 Acquiring Images
	The Protocol Setup Window
	Single-Channel Protocols
	Multichannel Protocols

	Creating a Protocol
	Setting Up a New Protocol
	Step 1. Gel Imaging for Single-Channel Protocols
	Step 1. Gel Imaging for Multichannel Protocols
	Step 2. Detect Lanes and Bands
	Step 3. Analyze Molecular Weight
	Step 4. Specify Output
	Review Protocol Settings

	Creating a Multichannel Image from Single Images
	Editing a Saved Protocol
	Positioning the Gel
	Running a Protocol
	Running Signal Accumulation Mode (SAM) Protocols
	Saving Signal Accumulation Mode (SAM) Images

	Setting Up a Custom Application
	Regression Methods
	Application Tables

	5 Viewing Images
	Displaying Gel Images
	Display Gel Options
	Zoom Tools
	Fit in Window
	Image Transform
	Image Colors
	3-D Projection
	Image Info

	Displaying Multichannel Images
	Multichannel View
	Splitting Multichannel Images

	Displaying Data
	Analysis Table Options
	Lane and Band Table Measurement Definitions
	Volume Measurement Definitions
	Lane Profile
	Standard Curve
	Report


	6 Analyzing Images
	Image Types
	Using Auto Analysis
	Analysis Tool Box Tools
	Image Tools
	Correcting a Slanted Gel
	Cropping a Gel Image
	Inverting Data
	Merging Images

	Lane and Bands Tools
	Detecting Lanes
	Using the All Lanes and Single Lane Tools
	Copying Lanes
	Detecting Bands
	Editing the Detected Bands

	Normalizing Volume Data
	Using the Normalization Tool

	Optimizing Normalization of Volume Data
	Detect the Lanes in the Channels
	Make Adjustments to the Lanes
	Detect the Bands
	Subtract any Extraneous Background
	Remove Compromised Data
	View the Data in the Analysis Table
	Adding a Channel to a Single Image

	Molecular Weight (MW) Analysis Tools
	Quantity Tools
	Annotation Tools
	Add Annotations
	Alignment
	Text Properties
	Color
	Rotate

	Volume Tools

	7 Generating Reports
	Report
	Report Settings
	Print Report
	Print Report to a PDF File
	Adjust the Printer Settings


	8 Exporting Results
	Exporting Gel Images
	Exporting Gel Images for Publication
	Exporting Gel Images for Analysis
	Exporting Gel Images to PulseNet International
	Exporting Lane and Band Tables to Excel
	Exporting Volume Tables to File
	Screenshot Tool Export
	Analysis Table Export


	9 System Calibration
	Recalibrating Your Imager

	10 Image Lab Logs
	Image Lab Logs
	Viewing the Instrument Log
	Viewing the System Log
	Viewing the Document Log
	Displaying Log Data
	Displaying Data Columns in Logs
	Filtering Data in Logs
	Collapsing or Expanding Data Rows
	Exporting Logs
	Printing Logs


	11 Using the Security Edition
	21 CFR Part 11
	Standard Mode versus Secure Mode
	User Names, Groups, and Roles
	Role Restrictions

	Starting Image Lab Security Edition
	Electronic Records
	Unsecured Documents
	Secure Documents
	Modifying Secure Documents

	Signing Documents
	Document Logs
	Viewing the Document Log


	A Maintenance
	UV Transilluminator Lamp and Starter Replacement
	Fuse Replacement

	B Troubleshooting
	C Setting Up Users and Groups
	Setting Up Image Lab Users and Groups
	User Accounts
	User Authentication and Group Membership
	Finding the name of your authentication domain
	Configuring Users and Groups on a Local Computer
	Configuring Users and Groups on a Network Domain

	Password Security
	Password Policy Setting Examples
	Account Lockout Policy Setting Examples

	Auditing Windows Event Logs
	Miscellaneous Security Measures

	D Accessories
	Calibrating Accessories
	Installing Optional Accessories
	Epi Light Modules
	UV/White Light Conversion Screen
	XcitaBlue™ Conversion Screen
	Gel Alignment Template Kit
	Orange Fluorescence Reference Plate

	Ordering Information

	E Using the Criterion Stain Free System
	Electrophoresis with Stain-Free Gels
	Imaging Gels
	Imaging Blots

	F Mitsubishi P93/P95 Thermal Printer
	Setting up a Thermal Printer on Windows
	Setting up a Thermal Printer on a Mac

	G Regression Calculation Methods
	Glossary
	SigPage_ChemiDocMP_10022469C.pdf



