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Safety and Regulatory Compliance

The C1000™ thermal cycler heats and cools very quickly during operation. We
strongly recommend that you follow the safety specifications listed in this section and
throughout this manual.

Safety Warning Labels

Warning labels posted on the instrument and in this manual warn you about sources
of injury or harm. Refer to Table 1 to review the meaning of each safety warning label:

Table 1. Meaning of safety warning label.

CAUTION: Risk of danger! This symbol identifies components that pose a risk
of personal injury or damage to the instrument if improperly handled. Wherever
this symbol appears, consult the manual for further information before
proceeding.

pose a risk of electrical shock if improperly handled.

CAUTION: Hot surface! This symbol identifies components that pose a risk of
personal injury due to excessive heat if improperly handled.

i CAUTION: Risk of electrical shock! This symbol identifies components that

Instrument Safety Warnings

The following warning labels display on the instrument, and refer directly to the safe
use of this C1000 thermal cycler:

Table 2. Instrument safety warning labels.

Icon Meaning

Warning about risk of harm to body or equipment.

Operating the C1000 instrument before reading this manual can constitute a
personal injury hazard. Only qualified laboratory personnel should operate this
instrument.

Warning about risk of harm to body or equipment from electrical shock.

Do not attempt to repair or remove the outer case of this thermal cycler base,
power supply, heat pump, or other accessories. If you open these instruments,
you put yourself at risk for electrical shock and void your warranty. All repairs
must be done by an authorized repair service.

Never remove the outer case of a thermal cycler base. This may cause you to
receive an electrical shock.

This thermal cycler uses neutral fusing, which means that live power could still
be exposed inside the instrument even when the fuse is blown or removed.

> B P




C1000 Thermal Cycler Manual | Safety and Regulatory Compliance

Table 2. Instrument safety warning labels.

Icon Meaning

Warning about risk of burning.

,f-"j A thermal cycler generates enough heat to cause serious burns. Wear safety

goggles or other eye protection at all times during operation. Always allow the
sample block to return to idle temperature before opening the lid and
removing samples. Always allow maximum clearance to avoid accidental skin
burns.

Warning about risk of explosion.

operation to cause liquids to boil and explode.

,f-"j The sample blocks can become hot enough during the course of normal

Safety Use Specifications and Compliance

This instrument has been tested and found to be in compliance with all applicable
requirements of the following safety and electromagnetic standards:

Table 3. Safe use specifications.

Safe use requirements Specifications

Input power Rated 100 - 240 Vac, 50 - 60 Hz.

Fuses 250V, 10 A.

Temperature Indoor use Ambient temperature of 5°C to 31°C. Relative
P humidity maximum of 80% noncondensing.

Altitude Up to 2,000 meters above sea level.

Overvoltage ]

Categories

Pollution degree

SAFETY COMPLIANCE

This instrument has been tested and found to be in compliance with all applicable
requirements of the following safety and electromagnetic standards:

UL Std No. 61010A-1 Electrical Equipment for Measurement, Control, and
Laboratory Use, Part 1: General Requirements

UL Std No. 61010A-2-010 Electrical Equipment for Measurement, Control,
and Laboratory Use, Part 1: General Requirements

CAN/CSA C22.2 No. 1010.1-92 - Safety Requirements for Electrical
Equipment for Measurement, Control, and Laboratory Use, Part 1: General
Requirements (includes Amendment 1)

CAN/CSA C22.2 No. 1010.1B-97 - Amendment 2 CAN/CSA C22.2 No.
1010.1-92 - Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use, Part 1: General Requirements
CAN/CSA C22.2 No. 1010.2.010A-97 - Safety Requirements for Electrical
Equipment for Measurement, Control, and Laboratory Use, Part 2-010:
Particular Requirements for Laboratory Equipment for the Heating of
Materials, Amendment No. 1



¢ |[EC 61010-1 Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use, Part 1: General Requirements

¢ |EC 61010-1 Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory use, Part 2: Particular
Requirements for Laboratory Equipment for the Heating of Materials

ELECTROMAGNETIC COMPATIBILITY (EMC)

FCC Title 47 Part 15B as a Class A digital device.

EN61326 Class A Electrical Equipment for measurement, control, and
laboratory use - EMC Requirements.

FCC WARNINGS AND NOTES

Warning: Changes or modifications to this unit, not expressly approved by the
party responsible for compliance, could void the user’s authority to operate the
equipment.

Note: This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference when
the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instruction manual, may cause harmful interference
to radio communications. Operation of this equipment in a residential area is
likely to cause harmful interference in which case the user will be required to
correct the interference, at his own expense.

Note regarding FCC compliance: Although this design of instrument has been
tested and found to comply with Part 15, Subpart B of the FCC Rules for a Class
A digital device, please note that this compliance is voluntary, for the instrument
qualifies as an “exempted device” under 47 CFR 15.103(c), in regard to the cited
FCC regulations in effect at the time of manufacture.

Note regarding Canadian EMC compliance: Le present appareil numerique
n’emet pas de bruits radioelectrique depassant les limites applicables aux
appareils numeriques de class A prescrites dans le reglement sur le brouillage
radioelectrique edicte par le Ministere des Communications du Canada.

Cables: Shielded cables must be used with this unit to ensure compliance with
the Class A FCC limits.

Use only Bio-Rad USB cable (Catalog No. 184-8000) with your 1000-series
cyclers.
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1 Introduction

C1000 Thermal Cycler Manual

Congratulations on purchasing the C1000™ thermal cycler, a core component in the
Bio-Rad® 1000-series thermal cycling platform for running polymerase chain reaction
(PCR) and real-time experiments. It combines powerful thermal performance with
unsurpassed flexibility and expansion potential, making it ideal for both small and

large laboratories.

This chapter provides an introduction to the C1000 thermal cycler and more, including:
¢ Introducing the 1000-series platform of thermal cyclers (below)
¢ Introducing the C1000 thermal cycler features and performance (page 2)
¢ Locating Bio-Rad Laboratories resources for PCR support (page 3)
¢ Writing conventions for this manual (page 4)

The Bio-Rad 1000-series Platform

The 1000-series PCR instrumentation line is a flexible and modular platform that offers
best-in-class performance and features in an easy-to-use reliable package. The 1000-
series platform is designed for the way you want to work by seamlessly integrating
your workflows with functions such as temperature optimization, vessel and sealer

compatibility, programming options, online support, and USB connectivity.

Table 4. 1000-series products

Product Catalog Number | Item Description

C1000 Thermal Cycler 184-1000 C1000 Thermal Cycler, Chassis only
C1000 Fast 96-well System 185-1096 C1000 Chassis + Fast 96-well Rxn Module
C1000 48/48-well System 185-1048 C1000 Chassis + Dual 48/48 Rxn Module
C1000 384-well System 185-1384 C1000 Chassis + 384-well Rxn Module
S$1000 Thermal Cycler 184-2000 S$1000 Thermal Cycler, Chassis Only
S$1000 Fast 96-well System 185-2096 S$1000 Chassis + Fast 96-well Rxn Module
S$1000 48/48-well System 185-2048 $1000 Chassis + Dual 48/48 Rxn Module
S1000 384-well System 185-2384 S$1000 Chassis + 384-well Rxn Module
96-well Fast Reaction Module |184-1096 96-well Fast Rxn Module For 1000-series
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Table 4. 1000-series products

Product Catalog Number | Item Description

48/48-well Fast Reaction 184-1048 Dual 48/48 Rxn Module for 1000-series

Module

384-well Reaction Module 184-1384 384-well Rxn Module for 1000-series

CFX96 Real-Time System 185-5096 C1000 Chassis + CFX96 Rxn Module

CFX384 Real-Time System 185-5384 C1000 Chassis + CFX384 Rxn Module

CFX Software 184-5000 PC Software for use with Real Time PCR

CFX Software, Security Edition |184-5001 Single User License real time software

C1000 Manager Software 184-4000 Software for use with C1000 and attached
$1000 cyclers

C1000 Thermal Cycler Performance and Features

The C1000 thermal cycler is the cornerstone of the 1000-series platform. It boasts
powerful performance and intuitive usability as a standalone thermal cycler, with
innovative features such as the Protocol Autowriter. Additionally, the flexible C1000
can be used with S1000 cyclers to expand throughput.

The C1000 Thermal Cycler Features:

Reliable Results with Precise Thermal Control: Sample block uniformity of

+0.4°C at 90°C after 10 seconds with an accuracy of +0.2°C; adjustable lid
temperature to further control reaction temperature and prevent
evaporation.

Flexible Vessel Format with interchangeable reaction modules: Simply
change reaction modules when you need 48, 96, or 384-well blocks with the
same thermal cycler base.

Uniform and repeatable microplate sealing with adjustable lid force.

Auto-generate Customized Protocols With the Protocol Autowriter Feature:
Generate protocols based on user defined parameters.

Easily Upgradable to 5-color, 6 channel Real-Time System: with the CFX
real-time optical module.

Reduced Protocol Run Times: The C1000 offers superior thermodynamics
for shorter run times and expedited results.

Encrypted Logs and Validation Reports: Simple GLP compliance on every
run with automatically generated run logs, system logs, and validation
reports. Optional administrative control over user access.

Pre-installed, Customizable protocols to use as Templates: Speed protocol
writing by customizing pre-loaded protocols.

Ready for High-Throughput: Control up to 32 thermal cyclers. Use a bar code
reader and temperature validation option to verify data flow and quality.
Thermal Gradients: Optimize reaction performance using temperature
gradients across sample blocks.

Large Color Display: View and navigate through an intuitive user interface
featuring large, full-color graphics and text.
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Bio-Rad Resources and References

Bio-Rad Laboratories provides many resources for scientists. The following web sites
contain useful information for running PCR experiments:

¢ Gene Expression Gateway (www.bio-rad.com/genomics/)

This site provides rich technical resources on a wide variety of methods and
applications related to PCR and real-time PCR. This site also features tools,
citations, technical support, and troubleshooting resources.

¢ Life Science Research web site (discover.bio-rad.com)

This site includes links to technical notes, manuals, product information, and
technical support.

Click the following links to download or request a copy of this manual or other
Bio-Rad Laboratories literature:
¢ Click the PDF icon to download a portable document format copy and
open it using Adobe Acrobat Reader software (www.adobe.com).
¢ Click the folder icon and order a printed copy.
¢ Click the FAX icon to request a FAX copy.
¢ Phone your local Bio-Rad Laboratories office to request a printed copy. In
the United States and Canada, call 1-800-424-6723 (toll-free phone), and
select the Literature option.

Use the following resources to locate what you need:
Table 5. Bio-Rad resources.

Resource How to contact

Local Bio-Rad Laboratories |Find local information and contacts on the Bio-Rad
representatives Laboratories web site by selecting your country on the
home page (www.bio-rad.com). Also find the nearest
international office listed on the back of this manual.

Technical notes and Go to the Gene Expression Gateway (www.bio-
literature rad.com/genomics/) and locate the Search box in the
upper, right corner of the web page. Type a search term
in the box to find links to products, technical notes,
and manuals.

Technical specialists Bio-Rad Laboratories provides quality technical
support. We staff our Technical Support department
with experienced scientists to provide our customers
with practical and expert solutions. To find technical
support on the web, go to the Gene Expression
Gateway (www.bio-rad.com/genomics).

To find local technical support, contact your nearest
Bio-Rad Laboratories office. For technical support in
the United States and Canada, call 1-800-424-6723
(toll-free phone), and select the technical support
option.
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Writing Conventions Used in This Manual

This manual uses the writing conventions shown in Table 6 to quickly provide relevant
information.

Table 6. Manual Conventions

Convention Meaning

TIP: Provides helpful instructions

NOTE: Provides important information

WARNING! Explains crucial information about a topic that may lead to
injury, instrument damage, or data loss.

Screen message Indicates the one or more words on the screen the user

should select.

NAME of control panel |Indicates a key on the thermal cycler control panel. For
key example, these keys have the following names:

e The ENTER key is 0

e The RIGHT arrow key is | I»

Select X Select X by using the arrow keys or mouse. For example,
“select NEW” means “Use the arrow keys or a mouse to
highlight the NEW option on the screen”

Select X > Y From menu X, select Y. For example, “Select MAIN > RUN”
means “Select the RUN option in the MAIN menu.”
Press X Press X key on the control panel. For example, “Press

ENTER” means “Press the ENTER key on the control panel”
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2 Get Started

The C1000™ thermal cycler is easy to set up and run: insert a reaction module, plug in
the thermal cycler, and begin a PCR experiment.

This chapter describes how to set up and operate the C1000 thermal cycler. Refer to
the following sections for detailed instructions:

Setting up the thermal cycler (below)

Introducing the C1000 base and interchangeable reaction modules (page 6)
Operating the control panel (page 8)

Selecting files and folders from the file library (page 10)

Logging in and out of the thermal cycler (page 13)

Naming your thermal cycler (page 14)

Setting Up the C1000 Thermal Cycler

This section provides an overview of the steps needed to safely unpack and install the
C1000 thermal cycler base and reaction module.

To install the thermal cycler and prepare to run PCR protocols, follow these steps:

1.

Unpack the C1000 thermal cycler base and reaction module

The C1000 base package includes the thermal cycler base, a power cord, 512MB
USB drive, quick guide, and this manual. Keep all packaging to safely move this
instrument. Place the thermal cycler base in the desired location.

NOTE: A thermal cycler requires sufficient cool air flow to run precisely. To
check for sufficient air flow before running the instrument, see“Maintaining
Sufficient air flow” on page 95.

Keep all packaging to safely move this instrument. Place the thermal cycler base
in a suitable location for running PCR (see “Instrument Operating Specifications”
on page 95).

Insert a reaction module into the thermal cycler base.

The reaction module slips into the base and locks in place for operation. For
detailed instructions about loading a reaction module, see “Inserting and
Removing a Reaction Module” on page 18.
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3. Plug in the power cord and turn on the thermal cycler.

Use the supplied power cord to plug the thermal cycler base into an appropriate
electrical outlet (“Instrument Operating Specifications” on page 95). Use the
power switch at the back of the base to turn on the power (page 8).

NOTE: Before operating the thermal cycler, be sure to read the safety
specifications (“Safety and Regulatory Compliance” on page 3) and

operating requirements (“Appendix B: Operating Specifications” on

page 95).

When it starts, the thermal cycler runs a self-test to verify proper functions, and
then displays the main menu. Use the main menu to begin operating the thermal
cycler. This window provides access to all thermal cycler operations, displays
the status of the reaction module and the thermal cycler name.

For example, the main window displays the date and time, name of logged in
user (GREGOR), instrument name (EVO00001), reaction module (96 well), current
status (Idle), and Main Menu buttons:

4000 Seried n1i14i2|:u:|5 23:40:;15_— Date and time
Tharmal Cycling Platform  User: GREGOR

Logged in user

& A,

Therrmal Cycler Reaction bModule Status
Instrument
name €= EvO0ODD 96 wel —{Current
status

Installed
reaction module

Main menu

buttons —— : e New

For details about using the control panel and main menu, see page 8. For instructions
about running a PCR protocol, see “Run Protocols” on page 33.

TIP: To get started quickly, the C1000 thermal cycler comes with six groups
of preinstalled PCR protocols (“Appendix A: Preinstalled Protocols” on
page 109).

This thermal cycler, and associated accessories, are covered by a standard Bio-Rad®
warranty. Contact your local Bio-Rad Laboratories office for the details of the
warranty. For more information about contacting your local Bio-Rad Laboratories
office, see “Bio-Rad Resources and References” on page 3.

C1000 Thermal Cycler Overview

The following sections describe important parts of the thermal cycler and reaction
module:

¢ Front view of the base without reaction module (page 7)
¢ Top view of the base with reaction module (page 7)
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¢ Back panel with data ports (page 8)
Table 7. 1000-series reaction module size and limits

Number of wells Number of |Recommended S_ar_nple
blocks Volume (Upper Limit)

Dual-48 2 10 - 50 uL (50 uL limit)

96 1 10 - 50 uL (50 uL limit)

384 1 3-30uL

CFX 96 Real-Time 1 10 - 50 uL (50 uL limit)

CFX 384 Real-Time 1 3-30uL

Front View Without Reaction Module

The front of the thermal cycler base includes a control panel and reaction module bay.
The control panel provides access to all the functions needed to create and run PCR

protocols.

¢ Reaction module bay: Holds the inserted reaction module

¢ Reaction module locking bar: Locks reaction module in place

¢ Control panel: Provides access to all the functions needed to create and run
PCR protocols (page 9)

e USB A port: Connects to a USB drive, computer mouse, or other USB devices
(page 10)

¢ Air vents: Allows the thermal cycler to cool and heat quickly

Module locking bar

fin Reaction module bay

Control panel

USB A port
Air vent

Top View With Reaction Module

This top view shows the back of a reaction module docked in the bay of the thermal
cycler base. The following shows features on the back of the reaction module and
thermal cycler base, including these parts:

¢ Heated lid: Maintains lid temperature and force
e Status LED: Lights when reaction module is running
¢ Locking bar: Locks reaction module into the thermal cycler base
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For more information about reaction modules, see “Reaction Modules” on page 17.

Heated lid
Locking bar

Rection module (side)

Back Panel of Thermal Cycler Base

The back panel includes data ports that transfer data to and from the thermal cycler.
The following image shows the ports on the back panel.

e USB B port: To connect the C1000 thermal cycler to a computer.

e USB A ports: To connect the C1000 to one or more S1000 thermal cyclers (see
“Control an $1000 With the C1000” on page 105).

These ports can also connect to any USB peripheral, the most common are USB
mouse, keyboard, drive, or bar code reader.

e Test port: For service testing only.

USB B port
USB A ports

Power switch

Power input

Fuses

Cooling vents Test port

Control Panel and Main Menu

The control panel on the C1000 thermal cycler provides access to all the functions
needed to run the thermal cycler. The control panel includes the following three
components:
¢ Liquid Crystal Display (LCD): Displays the main menu and other screens.
e Command, Function, Alphanumeric keys and the Protocol Autowriter
button: Enter commands with these keys.
e USB A Port: Connect a USB drive, mouse, keyboard, or bar code
reader(page 10).



Control Panel and Main Menu

The main screen is displayed after booting is complete. When the instrument starts
up, it goes through 2 other screens: the black booting screen and the self-test screen.
This shows the components of the control panel:

Command
keys

LCD

Function keys

Functions of Control Panel Keys

Alphanumeric
keys

Protocol
Autowriter key

—— Navigation
keys

——USB A port
(below)

The control panel contains five sets of keys with the functions listed below:)
Table 8. Functions of keys on control panel

Key

Function

Additional notes

COMMAND KEYS

Four keys that instruct the thermal cycler to begin a process

RUN Select and run a protocol

EDIT Select and change a protocol

STATUS View the status of one or more |Pressing this key cycles through
running protocols on three the main menu, the protocol
screens screen, and the block status list

VIEW Switch between graphic and

text view of a protocol; also
toggles through screens in
Status.

FUNCTION KEYS

F1, F2, F3, or
F4

Activate the four buttons
options at the bottom of each
screen using the function keys

ALPHANUMERIC KEYS

1 through 9 Enter numbers or letters of the | Press each key multiple times to
alphabet switch between number and
associated letters
0, INCUBATE Insert a zero, infinity, or start

instant incubation

PROTOCOL AUTOWRITER
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Table 8. Functions of keys on control panel

Key

Function

Additional notes

Launch the Protocol Autowriter
(“Protocol Autowriter
Overview” on page 23)

NAVIGATION KEYS

RIGHT arrow Move cursor to the right Expands folders in the file library
LEFT arrow Move cursor to the left Collapses folders in the file
library
UP arrow Move cursor up
DOWN arrow Move cursor down
ENTER Confirm selection
BACK Delete a letter, number, or
word; also goes back to
previous screens
Main Menu

The main menu is displayed on the main screen, which provides links to all C1000
functions, and displays any attached S1000 thermal cyclers.

NOTE: The buttons’ names and functions change with each screen.

To initiate the functions in the main menu, press the associated function keys (F1
through F4) or, click the button using a computer mouse, on the control panel:

Protocol or an

(“Protocol File

Existing Protocol” on page 47).

Content” on page 79).

in the button name changes to Log Off.

USB A Port

New Protocol (F4): Press the key to create a new protocol (“Opening a New

Utilities (F3): Press this key to open the Utilities menu (page 101).
Files (F2): Press the key to view the files and folders in the file library

Log In (F1): Press this key to log in to the C1000 thermal cycler. Once you log

The C1000 has one USB A port below the control panel. This front USB A port
provides an easy way to transfer data using a USB drive or to connect a mouse.

TIP: Connect a USB drive, computer mouse, or a S1000 thermal cycler to
any USB A port on the front or the back of the C1000 (“Using Data Ports” on

page 104).

The File Library

The C1000 file library provides easy access to protocol files, folders, and system logs.

Many functions begin with choosing a protocol from the file library. For example,
before running or editing a protocol, select the desired protocol file in the file library:

10



The File Library

¢ Press the RUN key to run a protocol
e Press the EDIT key to edit a protocol

To open the file library, select Fi l es in the main menu. The file library provides access
to the following folders:

¢ Thermal cycler protocol folder: Contains protocols stored on the thermal cycler,
including the MAIN folder that stores the preinstalled protocols. This folder is

named after the thermal cycler’s serial number unless the thermal cycler has
been renamed:

Thermal
Cycler
Folder

H-#* USE DRIVE
%% PREVIOUS RLNS
-4 SYSTEM -

Use the attows on the kevpad to nawvigate through the fle tree, Press
@ "EMTER" to expand and collapse Folders,

Create i I" Rename i | . i |

NOTE: When you connect an S1000 thermal cycler to the C1000 thermal
cycler, the attached thermal cycler displays a folder. That folder is named
with the thermal cycler name. The default thermal cycler name is the serial
number of the base.

e PREVIOUS RUNS folder: Contains a list of all previously run protocols.

\PREVIOUS RUNS
=-C= Evo00001

...\,p

B SYSTEM
-y USERS

Use the atrows on the keypad to navigate through the fle tree, Press
@ "EMTER" to expand and collapse Folders,

11
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e SYSTEM folder: Contains run logs, real-time data, and templates:

\SYSTEM
-G Evooooo1

=
-7 RT_DATA

. By TEMPLATE
- figg USERS

Uze the atrowes on the kevpad to navigate through the fle tree, Press
@ "EMTER" to expand and collapse Folders,

e USERS folder: Contains user-created folders for personal protocol storage. The
User folders can be accessed by everyone but only a logged in user can edit,

delete or save into these folders (“Logging In and Logging Off the C1000 Thermal
Cycler” on page 13).

\USERS
=-C2) Ewo00001

(-4 USE DRIVE
' 5 RUMS

CE
-3 GREGOR

Iz the atrows on the kewpad to nawvigate through the file tree, Press
@ "EMTER" to expand and collapse Foldars,

| ———

12



Logging In and Logging Off the C1000 Thermal Cy-

e Attached folders (optional): Contains the data on attached USB drives, or S1000
thermal cyclers (page 105). In this example, three connected S1000 thermal
cyclers are displayed on the C1000 thermal cycler:

'EX000001

32 EV000004
5 PREVIOUS RINS
g SYSTEM

-l USERS

5 EvO00003

e Cucler successhully renarmed

i "l Rename Create I I . i I

Logging In and Logging Off the C1000 Thermal Cycler

Logging in is optional; you will still be able to run, edit, and create folders and
protocols. When a user registers, a corresponding folder under USERS will be created
automatically. Only a logged in user can save, edit or delete these protocols.

Once logged in, a user has the following privileges:

¢ Run a protocol in the MAIN folder or a user folder

¢ Create and edit protocols in the corresponding user folder

e Copy any protocol and save it to a user folder

e Copy a protocol and store it in a user folder with a new name
Use the main menu to log in and out by following these steps:

1. Select Log In in the main menu to open the Log In screen:

i

Systemn Users:

ADMIN
SERNVICE
GREGIOR,

Password:

Use keypad to select user from list, press "EMTER" key and enter
pazsword

| I Add New ” ” I

13
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2. Select your user name (using the UP & DOWN arrows), enter your password, and
then press F1 or click Log In:

Togin

System Users:
[ADMIN |

SERVICE

Password:
123 |

Use keypad to select user From list, prass "EMTER" key and enter
passward

| I Add New ” ” I

NOTE: A password can contain letters and numbers.

3. Select Main Menu to return to the main menu.

4. To log off the thermal cycler, press F1 or select Log Off in the main menu:

1000 Serjies  01/15/2006 05:35:20

Tharmal Cycling Platform User: GREGOR,

== R,

Thermal Cycler FeactionbModule Status

€= Evoooont 96 well @ Ide

Log

Renaming the C1000 Thermal Cycler

Each C1000 thermal cycler is initially named using the serial number of the thermal
cycler base. A logged in Administrator can rename any thermal cycler for easy
identification. To rename a C1000 thermal cycler, follow these steps:

14



Renaming the C1000 Thermal Cycler

1. Select Fi les to open the file library, and then select Rename Cycler

\EvO000
5%
[#-#® 1156 DRIVE
-3 PREYIOUS RUMNS
-y SYSTEM

-y USERS

Use the atrows on the keypad to navigate through the fle tree, Press
@ "EMTER" to expand and collapse Folders.

i Create i "| Rename ” - ” i

2. Type a new name for the thermal cycler

|EV000001

=

(-3 PREVIOUS RUNS
-y SYSTEM

-l USERS

e Renarne Cycler |NORM":"M |

i YirtualKey i" i | ” _ ” i

Alternatively, open the Virtual Keypad to type a name using the onboard
keyboard. Use the arrow keys to highlight letters and numbers and press ENTER
to select them:.

Rename Cycler

INORMARN |

880800880

[QJwIE RV ]F]
(A JE)RJE KL

Use the atrows on the kevpad to mowe through the witual keypad,
Prass Enter to select characters,

S ===

3. Select OK to accept the new cycler name

15
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3 Reaction Modules

The C1000™ thermal cycler runs interchangeable reaction modules to enable a user to
change block formats easily. This chapter describes how to set up and operate the
reaction modules. Refer to the following sections for detailed instructions:

¢ Overview of the reaction modules (below)
¢ Inserting a reaction module (page 18)
e Operating the lid (page 20)

Interchangeable Reaction Modules

The C1000 thermal cycler is compatible with any 1000-series reaction module. Each
block in the reaction module includes a fully adjustable heated lid that is capable of
running reliably with a broad range of reaction vessels. The reaction modules come in
three block sizes:

Table 9. 1000-series reaction module size and limits

Number of wells Number of |Recommended S.arpple
blocks Volume (Upper Limit)

Dual-48 2 10 - 50 uL (50 uL limit)

96 1 10 - 50 uL (50 uL limit)

384 1 3-30uL

CFX 96 Real-Time 1 10 - 50 uL (50 uL limit)

CFX 384 Real-Time 1 3-30uL

The following shows a 96-well reaction module with the following features:
¢ Cooling fins: Fins allow fast heating and cooling.

17
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¢ Lid: Adjustable, heated lid:
s

Cooling fins

The inside of a reaction module includes the features below:

e Heated inner lid: Raises and lowers heat to prevent condensation and
evaporation

e Sample block: Holds reaction vessels, including tubes and microplate:

The top of a reaction module lid includes the following features:
¢ Lid lever: Use this lever to open and close the lid.
¢ Lid force knob: Adjust this knob to set lid force and seal the reaction.
e Status LED: This light turns on to indicate that the block is selected or running.

/ Lid force knob

S

Status LED
2|

Lid lever

Inserting and Removing a Reaction Module

Insert the reaction module and lock it into the thermal cycler base for safe operation.
This section includes instructions for inserting and removing the reaction module.

Inserting a Reaction Module

Inserting a reaction module takes a few seconds. To insert a reaction module follow
these steps:

18



Inserting and Removing a Reaction Module

1. Always turn off the thermal cycler base before inserting or removing a reaction
module

2. Align the reaction module in the bay

Lift the module into the reaction module bay with the lid lever pointing to the
front. Leave about 1-2 cm of space in front of the modaule.

Lid lever (front)

Leave space he

3. Lock the reaction module in place

Pull the locking bar up to lock the module in place. Notice that there is no space
at the front of the module when it is locked into the base.

(locked, up position)

TIP: Store the reaction module in the base when it is not in use.

Removing a Reaction Module

Follow these steps to remove a reaction module from the base:
1. Always turn off the thermal cycler base before removing a reaction module

2. Unlock the reaction module
Push the locking bar down to release the module:

JSPush locking bar down
(unlocked)
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3. Lift the reaction module out of the bay

Before lifting the reaction module, make sure that the cooling fins are not hot,
then carefully lift the reaction modaule.

WARNING! Cooling fins might be hot immediately after running a protocol
or incubation.

Store the reaction module on a clean, flat surface where it cannot get bumped,

scraped, or dropped:
_}‘I%‘ _
o . =
E £l
[ x a
-

Cooling fins

WARNING! Scraping the reaction module cooling fins or dropping the
module on the fins could compromise the ability of the module to heat and
cool correctly.

Operating the Adjustable Lid

The reaction module lid applies both heat and force on the reaction vessel lids (caps
or tape) with the inner lid. This heat and force helps produce consistent and
successful reactions:

¢ Applying a force to the reaction vessel lid seals the reaction to prevent
evaporation

¢ Heating over the reaction vessel lid prevents condensation

The following sections describe how to open and close the lid, and how to adjust the
lid force.

WARNING! After a run, the heated lid can remain hot. Use caution when
opening and closing the lid. Be sure to avoid touching the sealing plate or
block unless it has cooled.

Opening the Lid

To open the lid, follow these steps:

20



Operating the Adjustable Lid

1. Turn the lid force knob to release the lid
Twist the lid force knob in a counterclockwise direction to release the lid:

Lid force knob

Turn knob counter-clockwise
to release force

2. Lift the lever and push back
To open the lid, push the lid lever back and lift:

Lid lever

3. Open lid completely

Continue lifting the lid lever until the reaction module lid stays open without
assistance.

Closing the Lid and Setting Lid Force

When you close the lid, select the lid force by turning the lid force knob. To close the
lid, follow these steps:
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1. Close the lid

Push the lid lever down and make sure the front of the lid is secured beneath the
housing, and lock it in place:

Lid lever

2. Adjust the lid force

Turn the lid force knob to adjust the lid force:

¢ To increase the lid force, turn the knob 1/4 turn clockwise (to the right).

¢ To decrease the lid force, turn the knob 1/4 turn counterclockwise (to the
left).

Adjust the lid force to a similar setting each time by turning it to the same
position. Notice that position marks on the lid indicate 1/4 turns.

Lid force knob

Loading Sample Vessels into the Block

When using a small number of tubes, they should all be placed in the center of the
block, to ensure uniform thermal cycling of all samples. Also, load at least one empty
tube in each corner of the block, to ensure that the lid exerts even pressure on the
sample tubes.

To ensure uniform heating and cooling of samples, vessels must be in complete
contact with the block. Adequate contact is ensured by always doing the following:
¢ Ensure that the block is clean before loading samples
¢ Firmly press individual tubes or the microplate into the block wells

TIP: When using only one or a few tubes, use the Tube Tray (Catalog
Number 184-7000) to provide extra support
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4 Protocol Autowriter

The C1000™ thermal cycler is equipped with the Protocol Autowriter. Autowriter
provides an alternative programming method based on the characteristics of the
amplicon and the primers as well as the desired reaction speed.

Read this chapter to learn more about the following topics:

Overview of the Protocol Autowriter (below)

Writing a protocol with the Protocol Autowriter (page 24)

Background information on the Protocol Autowriter and T, Calculator
(page 29 and page 30, respectively)

Protocol Autowriter Overview

The Protocol Autowriter uses information about your reaction to automatically write a
protocol. Enter the following information about your PCR experiment:

Primers: Enter the reaction annealing temperature (T,) for the primers being
used. If you are unsure of the annealing temperature, enter the primer
sequence in the T, Calculator and the Autowriter will calculate the T,.

Note: The T, is adjusted from the primer T,,, information, based on the selected
enzyme and the protocol speed selected.

Amplicon length: Enter the expected length of the PCR product.

Enzyme type: Enter the DNA polymerase enzyme (iTaq™, iProof™, or Other). If
you use an enzyme other than iTaq or iProof polymerase, enter additional
information including the hot-start activation time and the final extension time.

. Run speed: Select a reaction speed (Standard, Fast, Ultrafast).The Protocol

Autowriter optimizes the protocol depending on the speed setting that you
choose. For example, a typical PCR protocol includes the following three sets of
steps with a total run time of 1.5 to 2.0 hours:

Initial template denaturation and enzyme activation (95°C for 3-10 min.).

Cycles of these three temperature steps (30 to 40 cycles):
¢ Denaturation of template (94-95°C for 15-30 sec)

¢ Annealing of primers (Anneal for 15-30 sec)

¢ Extension of product (72°C for 15-60 sec)

Final extension (72°C for 10 min.).
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The total run time is determined by the number of steps and cycles, the incubation
time at each step, and the time it takes to reach uniformity at the target temperature.

To reduce the overall run time, the Protocol Autowriter makes one or more of the
following changes:
¢ Reduce the total number of protocol steps (for high T, primers, the annealing
and extension steps can be combined into one step)
¢ Reduce the number of cycles
¢ Reduce the hold time in each temperature step
¢ Reduce the ramp time between steps by reducing the temperature change from
one step to the next
For example, the Protocol Autowriter might make the following
modifications to shorten a protocol:

¢ Change the initial template denaturation and enzyme activation step from
95°C for 3 minutes to 98°C for 30 seconds

¢ Change the denaturation step in each cycle from 95°C for 30 seconds to
92°C for 1 second

e Combine annealing and extension into a single step at 70°C for 20
seconds

Creating a Protocol With the Protocol Autowriter

Follow these steps to run the Protocol Autowriter and create a new protocol:

1. Press the Protocol Autowriter key '

This launches the Protocol Autowriter.

2. Enter the Annealing Temperature in °C and Amplicon Length in base pairs

If you do not know an appropriate annealing temperature for your primers, select
the T, Calc button (F1), enter the primer sequences using the A, G, C, & T

buttons then press Calculate. The Autowriter will calculate the primers' T,,s
and an appropriate annealing temperature (T,). Press OK (F4) to return to the
main Autowriter screen.

NOTE: The T, Calculator generates an annealing temperature for Standard
speed with iTaq polymerase. Different enzyme speed settings will
automatically adjust T,.

For more information on how the T, calculator works, refer to “Ta Calculator -
Background” on page 30.

3. Select the enzyme to be used by pressing the UP and DOWN arrow keys, then
press ENTER

4. Finally, select Next to continue to the Run Time screen

Use the RIGHT and LEFT arrow keys to select the desired reaction speed on the
slider bar.

Examples of using the Autowriter:
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Creating a Protocol With the Protocol Autowriter

A. Annealing Temperature is known

e The amplicon under consideration has been successfully amplified with an
annealing temperature of 52°C; it is 494 base pairs long

¢ In the first Protocol Autowriter screen ["Enter Target Values / Enzyme
(required)"]

esEnter 494 in the Amplicon Length box, then DOWN arrow or ENTER to go to
the Annealing Temperature box

eEnter 52 in the Annealing Temperature box; then RIGHT arrow or ENTER to
go to the Enzyme options.

*The default selection is "iTaq". If "iProof" is to be used, DOWN arrow to
iProof

L ——
Enter Target Yalues / Enzyme (Required):
Arnplicon Length bp

annealing Temperaturat - o

t Enker Annealing temperature or use the Ta Caloulakor, The
Annealing Temperature will be automatically adjusted based on
enzyme and speed selections,

Q) iProof enzyrme adds +3*C to Annealing Ternp

Tagele g Newt g Menven |

NOTE: 3°C are automatically added to the Annealing Temperature if iProof
is selected.

oIf "Other" is selected, additional options are presented such as a Hot Start

time
Frofocol AutoYfriter
Enter Target Yalues / Enzyme (Required):
Amplicon Length bp Oifaq

{ JiProaof
Annealing Temperature! 2 @ ath
et

additional Parameters (Optional):

Temp Gradient Range I:l 2
Hot Start Activation [ s
Final Extension I:l 5

e Enter required walues and any desired optional walues

| Tacee | Met || ManMen
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Press F2 (Next) to go to the reaction speed screen. The Target size, the

Annealing Temperature and the selected enzyme are listed across the top
of the screen.

Protocol Autoriter

Target: 494bp  Anneal: 53°C  Enzyme: iProof

=
J
aF

étandard Fast Ultrafasi

Estirnated Run Tirne: 005700

Select speed setting using laft and right arrows; Press "WIEW" to sea
the protocol

eSelect the desired speed using the RIGHT and LEFT arrow keys; note the
change in the Annealing Temperature and in the estimated total run time as
the speed is changed. The annealing temperature used in the program will
be 4°C below the primer average T, for the Standard Speed, 2°C below the
primer T, average for Fast, and the un-adjusted primer T, average will be

used for the UltraFast speed. These times are displayed on this speed
selection screen as well as on later program display screens

Select F2 (Next)
The Autowriter protocol is now displayed in a graphic format

ﬁ@ . man ul Lid| Iiiﬁ’é °C |

T S ) c

] 2o 720 0
550 ¢ dos G [5on
T Po
i : A

o}

i Forever

2

[( : : 29 1

Use the keypad to enter values and nawvigate  Egty o0z n
through the protocol steps,

i 5 S




Creating a Protocol With the Protocol Autowriter

Pressing the VIEW button will display the program in a textual format

Narie|

“vol Il LdETETC |

T i
b = Ty B A T T N

EMD

93,0 C for:30
gEfll] C for 05
55.0 C for:10
720 C forD:08
GOTOZ 29

720 Cfor5:00
4.0  CForever

Use the keypad to enter walues and navigate  Exr;
through the protocal steps,

|

mate fimes

00200

Press VIEW again to return to the graphic display. All aspects of the program can
be edited from either format view by navigating to the desired step with the
arrow keys then using the various action keys

B. Annealing temperature not known

To have the Autowriter determine the annealing temperature, press Ta
Calculator key (Ta Calc, F1)from the main Autowriter screen

I

Protocol AutoWriter
Forward Primer

.@5,|

Rewverse Primer

ORN

Farward
@ Tr:

Rewverse
@ T

e Enter desired walues

o Awverage of oC
primer Trn's

o Ta at Standard oC
Speed(iTag)

[

Enter the primer sequences in the sequence boxes using the four buttons along
the left side of the screen corresponding to A, T, G & C. For example1:

Forward primer: CTG GAG CCT TCA GTT GCA G
Reverse primer: GAA GAT GGT GAT GGG ATT TC

To correct a wrong base entry: press BACK or Backspace (F3) to erase the base
immediately to the left of the cursor. If necessary, use the LEFT and RIGHT arrow
keys to position the cursor within the primer sequence. RESET will clear the

entire sequence.
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Then press F2 CALCULATE. The T, of each primer, the average of the T,,;s and
the Annealing Temperature (T,) are all calculated and displayed on the screen

Forward Primer

kf") 5 |cTE GAG CCT TCAGTT GCA G |

Reverse Primer

‘\) S |Gan GAT GGT GAT GGG AAT TC |

Farward = Average of
(] 2
@ T ik primer Trn's i

Reverse o Ta at Standard o
@ T 253 Speed(iTan) 3

@ Enter desired walues

e 2 b |

Note that if the primer T,s are greater than 4°C apart, the Autowriter uses the
lower primer T,,, +2°C as a basis for calculating the T,, which can be further
modified by enzyme and reaction speed selections

NOTE: The T, Calculator generates an annealing temperature for Standard

speed with iTaq polymerase. Different enzyme speed settings will
automatically adjust T,.

Press OK to go to the main Autowriter screen

The Annealing Temperature (T,) box is automatically filled in with the T, from the
previous screen

Proceed as in example A, above.

The amplicon used in the example is a from a glyceraldehyde phosphate
dehydrogenase sequence in the human genome (GenBank acc# J04038 )

Review the protocol and add options

Review the new protocol in the graphic view. To change to text-based editing
press the VIEW key. To add options to a selected protocol step, press the
Options button (F4) or press Delete (F3) to delete the highlighted step, or
Insert (F1) to insert a new step after the highlighted step (page 48)

Save the new protocol

Select Done to save the protocol, then select the folder where you want to save
the protocol by pressing the arrow keys. To collapse a folder, press the LEFT
arrow key. To open a folder press the RIGHT arrow key. You can also use Create
Folder for a new folder. Finally, select Save to store the new protocol in the
selected folder.



Protocol Autowriter - Background

In this example, the protocol is named FST2 and saved in the GRANT folder:

\EVO001 114 GRANTIFSTZ

Ec« Evoooiii METHOD CALC
T o= HOTLD 105,30
-3 MAIN WOLLIME 50

=5 GRAN TEMP 95.0,180
: : ; TEMP 95.0,30
: TEMP 54.2,30
[ PREVIOUS RUINS TEMP 72.0,36
L BOTO 2,39
[ SYSTEM TEMP 72.0,200
- USERS TEMP 4.0,0

EMD

;) File successfully sawed

Continue i i I " i I

7. Run the new protocol, or return to the main menu
Select RUN to run the protocol, or select Main Menu to return to the main menu.

NOTE: If you decide to make further changes to this protocol, select the
Continue Editing button.

Protocol Autowriter - Background

The protocol autowriter software uses standard PCR guidelines that automatically
generate cycling protocols with initial template denaturation and enzyme activation,
followed by cycles of denaturation, annealing and extension, then final extension
steps. Protocols are based on user input parameters of target amplicon length,
enzyme type and annealing temperature or primer sequences.

Protocols generated by the Protocol Autowriter at various speed settings (Standard,
Fast and Ultra-fast) may result in different product yields. This is because to generate
these protocols, the Protocol Autowriter may adjust the annealing temperature,
reduce the total number of protocol steps, reduce the number of GOTO repeats,
shorten hold times, or reduce the temperature differentials between steps.

The Protocol Autowriter uses established PCR standards that references data tables
to produce the final suggested protocols. All protocols are either a standard 2-step or
3-step with a final extension step.

The steps and range of values generated by the Protocol Autowriter are as follows:

1. Initial Hot Start Activation/Denaturation Step - between 95-98°C for 30 or 180
sec, depending on enzyme type and speed setting.

2. Denaturation Step - 95 or 98°C for between 5 - 30 sec, depending on enzyme
type and speed setting.

3. Annealing Step - The Protocol Autowriter uses the either the Primer T, at
"standard" speed as calculated by the T, calculator or a user input value.

¢ The annealing time ranges from 10 - 30 seconds depending on the speed
setting. Two-step protocols combine Annealing and extension steps.
* The annealing temperature (T,) is calculated based on primer

characteristics and selected reaction speed. See “T, Calculator
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Background” for more information on how the T, calculator functions. If
the iProof enzyme is selected, 3 degrees are added to the T,.

4. Extension Step (3-Step Protocols Only) are all at 72°C with extension times
based on calculating the times from set times per kbp (e.g. 60sec/kbp) of the
largest amplicon in a size bin, often with some modifications at the smaller
amplicon sizes.

5. Number of Repeats- Between 25 and 40 depending on speed selected

6. Final Extension Step- 72°C between 1 - 5 minutes depending on speed settings.

T, Calculator - Background

The T, Calculator calculates the T s for each primer as well as the T, for the protocol
at "standard" speed.

The T, for the protocol is based on the average of the primer T,,,, with the following
applied:
¢ If the difference between the primer T,s is > 4, the T, = (lower of the two
primer T,s +2) - 4°C.
¢ If the difference between the T,s is < or = 4, the T, = (average of the primer
Ts) - 4°C.

For each primer, the T, Calculator uses the base pair counting method for sequences

of 14 pairs or less.
e T, =((W*A + x*T) *2) + ((y*G + z*C) * 4)

where w,x,y,z are the number of the bases A,T,G,C in the sequence,
respectively.

For sequences longer than 14 bp, the nearest neighbor method is used:

In the nearest neighbor method, the melting temperature calculations are
based on the thermodynamic relationship between entropy enthalpy, free
energy and temperature, where:

AH = A\G + T* AS where

N\H = Enthalpy value, Cal/Mole*K

T = temperature, Kelvin.

/\S = Entropy value, Cal/Mole*K

NG = Gibbs free energy in Cal/Mole*K

The change in entropy (order or a measure of the randomness of the
oligonucleotide) and enthalpy (heat released or absorbed by the
oligonucleotide) are directly calculated by summing the values for nucleotide
pairs obtained by Breslauer et al., Proc. Nat. Acad. Sci. 83, 3746-50, 1986.

The relationship between the free energy and the concentration of reactants and
products at equilibrium is given by:

NG = R*T*In ((DNA * Primer) / (DNA + Primer))
where R is the Gas Constant(1.986 Cal/Mole*K)
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Substituting G in the two equations and solving for T gives
T=/H/(?S + R*Ln((DNA * Primer) / (DNA + Primer)))

Assumes the concentration of DNA and the concentration of the DNA-primer
complex are equal.

It has been determined empirically that there is a 5 (3.4 by Sugimoto et al.)
kcal free energy change during the transition from single stranded to B-form
DNA.

This is presumably a helix initiation energy. Finally, adding an adjustment for
salt gives the equation that the T, Calculator uses:

T = (/\H - 5(KCal/K*Mole)) / (/AS + (R * In(1 / (primer)))) +
16.6Log10(SaltMolarity)

No adjustment constant for salt concentration is needed, since the various
parameters were determined at 1 Molar NaCl, and the log of 1 is zero.

ASSUMPTIONS:

The thermodynamic calculations assume that the annealing occurs at pH 7.0. The
melting temperature (T,,,) calculations assume the sequences are not symmetric and

contain at least one G or C.

The oligonucleotide sequence should be at least 14 bases long to give reasonable
TS Less than 14 bases uses the base pair counting method

Breslauer interaction constants:

Breslauer, et al

INTERACTION delta(H) | delta(S) | delta(G)
AA TT 9.1 24 1.9
AT TA 8.6 23.9 15
AC TG 6.5 17.3 1.3
AG TC 7.8 20.8 1.6
TA AT 6 16.9 0.9
TT AA 9.1 24 1.9
TC AG 5.6 135 1.6
TG AC 5.8 12.9 1.9
CA GT 5.8 12.9 1.9
CT GA 7.8 20.8 1.6
CcC GG 11 26.6 3.1
CG GC 11.9 27.8 3.6
GA CT 5.6 13.5 1.6
GT CA 6.5 17.3 1.3
GC CG 11.1 26.7 3.1
GG CcC 11 26.6 3.1
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5 Run Protocols

The C1000™ thermal cycler runs protocols on one or more reaction module blocks.
Before running the protocol, you have the option to edit the protocol (page 48). For
your convenience, the C1000 thermal cycler includes a set of preinstalled, standard
protocols that you can run (page 109).

For instructions on running protocols, read the sections in this chapter on how to:

Run a protocol with the RUN key (below)
Monitor a protocol that is running with the STATUS and VIEW keys (page 37)

Pause and resume a protocol that is running with the Pause and Resume
buttons (page 40)

Skip steps while running a protocol with the Skip Step button (page 41)
Stop a running protocol with the CANCEL key (page 42)

Press the INCUBATE key to instantly incubate samples at a single
temperature (page 44)

Running a Protocol With the RUN Key

Start a run using one of the following methods:

Press the RUN key: Press RUN, and select a protocol in the file library. Press RUN
or ENTER again to begin the run sequence.

Select a protocol in the PREVIOUS RUN folder and press RUN: Select the
Previous Run folder to select a protocol that was recently run. Then press the
RUN or ENTER key to rerun the selected protocol.

Open the file library to select a protocol: Click Fi les in the main menu to open
the file library and select a protocol. Press the RUN or ENTER key to run the
selected protocol.

Run an edited protocol: After editing a protocol, press the RUN key to begin
running that protocol.

Run a new protocol: After creating a new protocol (page 47), press the RUN key to
begin running that protocol.

To run a protocol by pressing the RUN key, follow these steps:
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1. Press RUN and select a folder that contains a protocol
Press the RUN key from any screen to open the file library and select a folder:

RN b
"PREVICOUS RUNS\TEST10

-G Evoonot METHOD CALC
- \ﬂ LISE DRIVE HoToD 10530
EI 425 PREVIOUS RUNS TEMF 35,05
RS TEST 10 END

|1| TEST1
: m LOop
o SYSTEM
-y USERS

e Select a protacal and press 'Run' or 'Enter’ to begin the mun.
2. Select a protocol and press RUN to initiate the run

Select a protocol and press the RUN key again to begin running the selected
protocol. In this example, the I TAQ-FST protocol is selected:

\PREVIOUS RUNS\ITAGQ-FST

- “Z= Evoooon: = |[METHCD CALs
= *-; PREVIOLIS RUNS T 10n.a
TEMP 98.0,20
TEMP 92.0,1
TEMP EE.0,10
SOTO 2,30
TEMP 72.0,30
EMD

[] @ SYSTEM

n USERS i

@ Select a protocal and prass 'Run' or 'Enter’ to begin the run,
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3. Choose one or more blocks to run (optional)

When more than one block is connected to the C1000, choose the blocks you
want to run the protocol. In this example, the C1000 is running a Dual-48
reaction module:

[RunTTAGFoTom:

Cycler Block Status
M E
| E-4a Idle

e Salect one or raultiple Blocks and press "RIOM" key

TIP: To select more than one block, first select one block by pressing the
arrow keys and pressing Select Block. Then, select the next block by
pressing the arrow key and pressing Select Block again.

4. Choose a method to start multiple blocks (optional)

When you choose to run a protocol on more than one block, first choose a

method, and then press OK to begin the run.

¢ Start all blocks running at once: Choose this method to begin running the
protocol on all blocks at the same time.

¢ Confirm each run one at a time: Choose this method to begin running the
protocol on one block at a time.

In this example, the protocol will start running on all of the blocks at the same
time:

—
Multiple blocks selected -I

More than 1 block has been selected on
which to run ITAQ-FST

[ Confirm each run one at a kime ]

PR ———
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5. Confirm the run parameters

Before starting the run, confirm or change the run parameters. The sample
volume and lid temperature parameters influence the success of your reaction.
For more information about selecting these parameters see page 64.

TIP: The sample volume entry determines the temperature control mode.
Enter a Sample Volume greater than 0 (zero) uL for Calculated temperature
control, in which the thermal cycler uses the sample volume to calculate
the target temperature. Enter 0 (zero) to use Block temperature control, in
which the thermal cycler assumes the sample is the same temperature as

the block temperature.

In this example, the run parameters include the user EVA, the sample volume,
and lid temperature 85°C: (It is also possible to bypass these fields and run the
protocol without entering parameters or Sample ID by pressing Run).

on EY000001 - Block A7

= Sample Volume: 11 Lid Temperature:

[ -
’ w It
Turn on hotlid

Sample 10 | | (Optional)

User: |E'-,'.ﬁ. | (Optional)

e Confirn settings and press "RUM" ar "OK" to proceed

| Yirtual . I

6. Run in emulation mode (optional)

To run a protocol at the same ramp speed as the iCycler and DNA engine select
the emulation option. Press the Options button, then select the Enable

emulation mode and specify the ramp rate desired:

Send to block(s) for remote start

[v|Enable emulation mode :

@ DA Engine Thermal Cycler

O iCvcler Thermal Cyeler

e Select additional settings far this run

H-———il
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7. Start the run
Press OK to start the run. In this example, the protocol run is starting on block A,

and the lid is preheating:

Monitoring a Run With the STATUS and VIEW Keys

] User: ADMIN

SampleID:

1 2 3 P4 g
LA 920 € :
L N [ — H
/Tl GFT! hoESODC E oo
i 010 o
; CT
] ‘o
! P ! e
: i 130 x
Step: 1of 5 Heating., Sarnple: 95.,0°C
Repeat: 1 of 1 Rernaining: 07:20:33 Lid: 96+
Wolumne: 104l

8. Monitor the protocol as it runs

Once the protocol begins to run, the Status screen provides details about the
progress of the protocol. In this example, the thermal cycler is cooling the

sample to the target temperature of 65.0°C:

Frofocol:

1

s0 C

/ 00

‘Step: 3 of 5
Repeat: 1 of 21
Walurne: 10pl

] User: ADMIN

SampleID:

2 3 C4 g
oc i ;
0:01 AOEEOC
T ;6
f ‘o
T
N n]
i B
] EE
Cooling Sarnple: 83.0°C
Rernaining: 0F:19:59 Lid: 108*C

Monitoring a Run With the STATUS and VIEW Keys

During a run, the STATUS and VIEW keys provide quick ways to monitor all blocks:
VIEW key: Press this key to see the time remaining on one block.
STATUS key: Press this key to see the status of runs on multiple blocks.
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Monitoring With the VIEW Key

When running one block, press the VIEW key to switch between the time remaining

screen and the detailed protocol run screen. To monitor the protocol using the VIEW
key, follow these steps:

1. Press VIEW to monitor the remaining time.
Press the VIEW key to switch from the run screen to the time remaining screen:

0/7:19:23

Remaining...

_ _

2. Press VIEW again to return to the run screen
Press the VIEW key again to switch back to the run screen:

Froftacol: 2

User: ADMIN SampleID:
: 1 2 : 3 id 5
P98 ¢ woc i
L i :
B 0BT R esoc P e
H 1 - i 0:30
f 0:10 i o
! ] ET
H : i 0
i i B
; s E
Ctep: 2 of 5 Heating Sarple: 70.4°C
Repeat: 3 of 21 Rernaining: 0711826 Lid: 108*C
Walurne: 10pl

TIP: The main menu also lists the status of all blocks connected to the
C1000.

Monitoring Multiple Blocks With the STATUS Key

When you monitor runs on multiple blocks, press the STATUS key to view the status of
all blocks connected to the C1000 and scroll through these screens:
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Monitoring a Run With the STATUS and VIEW Keys

1. Monitor the run on one block

Monitor the details of a run on one block in the protocol screen. This screen

provides the details about the current run:

2o
020

Sample: 90.3°C
Lid: 10E*C

Froftocol: 2

User: ADMIN SampleID:
] 1 2 3 C4
R LA 9240 € .
iomeEn 01 B_EEOC  f
H 010 o
! PT
: ‘D
i i E
; : 30 x
Step: 3 of 5 Cooling.,
Repeat: 4 of 21 Rernaining: 07117125
Wolume: 10l

Select one of these buttons to change the current run:
¢ Press Pause to temporarily stop the current run.
e Press Skip Step to skip the step that is currently running.

¢ Press Cancel to cancel the current run.

Press the Main Menu key to monitor all blocks on the main menu screen

View the status of one or more blocks in the main menu. This screen displays a
list of all the connected blocks and their current status. In this example, the
C1000 thermal cycler is running one 96-well block:

=

Therrnal Cyeler

ly C_ﬁ, EV000001 96 well

S,

Feaction Module

1000 Secries  01/15(2006 05:48:23

Tharmal Cycling Platform  User: GREGOR.

Status

i Running

New

3. Press the STATUS key to monitor multiple blocks on the block list screen

(optional)

The block list screen is displayed when the C1000 is running multiple blocks.
This screen provides an overview of the status of all the blocks connected to the

39



C1000 Thermal Cycler Manual | Run Protocols

C1000. In this example, the C1000 is running a Dual-48 reaction module and the
block status screen displays the two blocks:

Cycler Block Status

00:21:51 remaining
E-48 00:22:01 remaining

@ Highlight block and prass "STATUS" kay for rove info
TIP: Press the STATUS key again to enter the protocol screen for the
selected block.

Pausing and Resuming a Run With the Pause Button

Select the Pause button to temporarily pause a running protocol. During a pause, the
thermal cycler continues heating or cooling to target temperature, and the lid
temperature is maintained.

TIP: After a power failure, the C1000 thermal cycler will automatically

resume running a protocol, but will also display a warning message.

To pause and resume a running protocol, follow these steps:

1. Pause the protocol at the current step

Press the Pause button, from the graphical display of the running protocol, to
stop the protocol.

WARNING! Pausing a step can adversely change the results of your PCR
reaction. If you pause the protocol during a temperature step, the PCR
reaction stays at the target temperature for a longer hold time than the
protocol step requires.
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Skipping Protocol Steps With the Skip Step Button

In this example, the protocol is paused at step 3:

Froftacol: 2
User: ADMIN SampleID:
: 1 2 : 3 L4 5
P98 ¢ 2o i
e — ]
i 00 CF! Boes0C |
H 0:10 o
! ] P T
: ] ;o
a : B
: ] EE
Ctep: 3 of G Paused, Sarmple: BE0*C
Repeat: & of 31 Rernaining: 07:16:12 Lid: 105*C
Salurnes 10pl

2. Resume the protocol

Press the Resume button to start running the paused protocol step. In this
example, step 3 is continuing to run.

|Jser: Eva SamplelD: 2345
1 2 i3 P4 5 3 [
90 ¢ |eE0 i '
HEL T :
=0 w?z.u C - 7200
e e T R
] ] CT ;
o | Farewer
- L2 ;
i1 X
1
Step: 3 af 7 55.0° ko 75.0° For 00:00:27
Solume: Sopl Lid Temp: 105 Sample Temp: 65,07
Estimated Time Remaining: 00:06;02

Skipping Protocol Steps With the Skip Step Button

Skip a step if it is necessary to shorten a protocol while it is still running. By
repeatedly skipping steps, it is possible to skip several GOTO loops and shorten a
running protocol.

To skip the current protocol step, follow these steps:
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1.

View the current step
In this example, step 2 is currently running, and the last GOTO repeat in the

protocol is running (0x):

Pratocol: !

User: EVA SampleID: 2345
| 2 N e s 3 7
toso ¢ [esme
' AR D H
0 W?z.u S 2

o : 100 ‘o 030
: ] : T :
H o i Forewer
g E

: oo
4
Step: 2 of 7 Heating.
Valurne: SOpl Lid Temp: 105 Sample Temp: 72.0°

Estimated Time Remaining: 00:04:23

2. Select Skip Step

Press the Skip Step button to skip the current step. Press Skip Step multiple
times to skip more than one step. In this example, Skip Step was pressed
twice, skipping step 3 and 4 in the last GOTO loop. Therefore, the C1000 finished
the GOTO repeats, and is running the next step (6):

User: EVA SampleID: 2345
1 2 i 4 s 3 L7

350 C [958 ¢ g

0 |
ETT ETETI v SE i
: T GfED

G
TR o
: : T i
Lo Forewer
P E
U b4
4
Skep: 6 of 7 Heating
Valurne: SOpl Lid Temp: 105 Sample Temp: 72.0°

Estimated Time Remaining: 00:01:30

_ |

Stopping a Run With the Cancel Run Button

If it is necessary to cancel a run protocol at any time, click the Cancel Run button in
the protocol screen. When the protocol is cancelled, the block immediately stops
changing temperature. To cancel a protocol, choose one of these two screens:

42

Protocol screen: Choose this screen to cancel a protocol on a single block.
Block status list: Choose this screen to cancel a protocol on one or more blocks.

NOTE: Do not turn the thermal cycler off immediately after cancelling a run.
The fans might need to run in order to cool the block.



Stopping a Run With the Cancel Run Button

1. Open the protocol screen or the block status list

To cancel a protocol on a single block, open the protocol run screen and select

Cancel Run. In this example, one block is running and the protocol screen is
open:

Protocol: TTA
User: ADMIN SampleID:
1 2 3 L4 g
380 © 920 € :
! AoERO G e
. . . 020
0:10 ‘o
T
)
: P ! P2
; : 30 x
Step: 3 of 5 Cancelling Run... Sarmple: B5,0°C
Repeat: & of 31 Rernaining: 07:16:12 Lid: 105*C
Wolumne: 104l

In this example, multiple blocks are running and the block status screen is open:

Cycler Block Status
00:10:43 remaining. ..

E-45 00:10:58 remaining. ..

@ Highlight block and press "STATUS" key for rore info

R TN R 00
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2. Click Cancel Run or Cancel All

Click the Cancel Run button to stop the run on a single block. In this example
the protocol screen is open and the run is cancelled:

Protocol: !
_ User: E¥A SamplelD; 2345

i |z ¢z i 4 iE 6 I 7

595.0 N E2E i?qn oo ;
E'F":":' 0 RUM WAS CAMCELLED
00:37 01,/02/2006

iz
i [

Idle..
Lid Temp: 100° Sample Temp; 93,9°

In this example, the block status screen is open and the run is cancelled:

Cystembtatus |

Cycler Block Status

Run Cancelled
E - 45 Run Cancelled

e Highlight block and prass "STATUS" key for more info

TIP: To cancel multiple runs, but not all, select the blocks and click Cancel
Run.

Incubating Samples With the INCUBATE Key

Click the INCUBATE key (0) to keep samples at a constant temperature for any amount
of time. The incubation will continue indefinitely. To end an incubation, press the
Cancel button.

WARNING! Incubating samples for extended periods of time at 4-10°C,
particularly in areas of high humidity, can cause excessive moisture
condensation around the block.

Follow these steps to start and end incubating samples at a single temperature:
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1. Press INCUBATE

Incubating Samples With the INCUBATE Key

Load your samples and press the INCUBATE key (0) to initiate an incubation:

Target Temperature:

Lid Temperature:

IJse Heated Lid

@ Prass "RUMN" or "OK" to confirrn settings and begin run

oK ramven |

Tostantincubate |

E A

105 "

TIP: Set the default incubation temperature in the Utilities menu

(page 101).

NOTE: When incubation is occurring at temperatures below Cutoff, the lid

will maintain a temperature of 31°C to prevent excessive condensation.
The Cutoff may be changed from the Utilities menu.

Enter the parameters for the incubation

Change the Target Temperature and Lid Temperature parameters as
needed. In this example, the Target Temperature is changed to 90°C:

Target Temperature:

Lid Temperature:

IJse Heated Lid

[Tnstant Incubate |

pd e

105 =

@ Press "RUM" ar "0k to confitrn settings and beqgin run

ST
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46

3. Press OK to start the incubation
Press the OK button twice to start the incubation:

IStep: lofl Lid Preheating. .
Valurne: 10p1 Lid Temp: 93° Sample Temp: 33.7¢
Estirmated Time Remaining: 00:00:00

NOTE: If multiple blocks are connected, you may select which blocks you
want to run the incubation.

4. Press Cancel Run to end the incubation

Press the Cancel Run button to end the incubation and view the final
“Cancelled” screen:

ann &

RUM WAS CAMCELLED
: 00:41 01,/02/2006

Idle
Lid Temp: 100° Sample Temp: 33.5°

| |MamMens
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6 Create and Edit Protocols

Both creating and editing protocols are easy and intuitive. When creating a new
protocol without the help of Autowriter, the C1000™ thermal cycler provides a
template protocol.

TIP: To have the C1000 thermal cycler automatically create a protocol, press
the Protocol Autowriter key (“Creating a Protocol With the Protocol
Autowriter” on page 24).

This chapter includes instructions on how to create and edit protocols. The process of
creating and editing protocols includes both required and optional tasks; after
understanding these simple steps, protocols can be created utilizing these tasks in
any order:

1.
2
3
4.
5
6

7.

Open a new protocol or an existing protocol (below).

. Change the parameters in a temperature or gradient step (optional, page 48).

. Change the parameters in a GOTO step (optional, page 57).

Insert or delete a step (optional, page 59).

. Name the protocol (required, page 62).

. Change the sample volume and the lid temperature (optional, page 64).

Save the protocol (required, page 66).

For more information about using the control panel and main menu (page 13). For
more information about the content of protocol files, see page 79. For instructions
about running a protocol, see page 33.

Opening a New Protocol or an Existing Protocol

Follow these instructions to begin creating or editing a protocol:

1.

Select New Protocol, or press the EDIT key.

To create a new protocol, select New Protocol from the main menu to open a
new protocol template. To change an existing protocol, press the EDIT key to
open the file library and select a protocol to edit.
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2. Switch between graphic and text view (optional).

A protocol opens in graphic view. Press the VIEW key to switch between graphic
view and text view at any time:
¢ This is the new protocol template in graphic view:

w . mmwmﬁu

1 2

PR | o
: TETR A Y 720 ¢

HETT] S

IR
H i Forewer
‘2 :

Fa '
TR

Use the keypad to enter walues and navigate  Est: 01:16:00
through the protocal steps,

et Done |, Delete | Ootions

¢ This is the template protocol in text view:

Vol Il LdEETC |

| C For 300

95,0 C for:30

720 for1:00

GOTOZ2 34 more Limes
720 CforS:00

4.0  CFarever

EMD

ml

(e d) I e L

Use the keypad to enter walues and navigate  Est: 01:16:00
through the protocal steps,

it Done |, Delete | Options

Changing Parameters in a Temperature Step

Temperature steps are the most common variety in a typical protocol. Temperature
step parameters include the target temperature and the hold time, and these are
required to complete a step. In addition, you can add more parameters to a
temperature step by clicking the Options button.

The following list includes all the possible parameters for temperature steps. Many of
these parameters can be combined in a single step:

e Temperature and Time (required): Change target temperature and the hold time
in a step (below).
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Changing Parameters in a Temperature Step

¢ Gradient: Create a temperature gradient across the block during the step
(“Adding and Removing a Temperature Gradient” on page 50).

¢ Increment: Change the target temperature with each cycle (page 51).
¢ Ramp Rate: Change the ramp rate for the step (page 53).

¢ Extend: Extend the hold time in the step with each cycle (page 54).

e Beep: Add a beep at the end of the step (page 56).

Changing Target Temperature and Hold Time
To change the target temperature and the hold time in a temperature step, follow
these instructions:

1. Select a protocol step

This example shows the default template for a new protocol. Notice that each
temperature step includes a target temperature and a hold time:

e T o T s

T g e 6 i 7

fagn €

RET 720 ¢ 20 ¢

! ce0 ¢ LA C Yoo S [Sao

] nE0 coE0 =L :
] E G :

: : : P :

i Farewer

= s 4 x

7 Use the keypad to enter walues and navigate  Eor: 01:36:00
e through the protocal steps,

koot ates iy

2. Enter desired parameters

Press the arrow keys to select a parameter. Press the alphanumeric keys to
enter a new number for any parameter highlighted.

TIP: To change between graphic view and text view, press the VIEW key.
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50

In this example, the target temperature in step 3 is changed to 65°C:

w . W.SD It .milIDS °C |

T e g

famn ¢ : : : :
ifF00 72,0 ¢ | 720 € |
: L A E T G [ B0
nE0 L oEn P
5 : T
o

i Forewer

[( i ] 34

Iz the keypad to enter values and navigate  Eery 01:3300
through the protocol steps,

e e A

Adding and Removing a Temperature Gradient

To add a temperature gradient to a temperature step, follow these instructions:
1. Select a protocol step and select Options, or press Insert, then Gradient
Select the temperature step, and press Options to open the Options window:

L ——

Step 3
Temperature C
Gradient Range I:lc
Increment; I:Ic,fcycle
Ramp Rate I:I Clsec
Extend I:lsec,l'cycle

I:‘ Beep

w|

2. Enter the Gradient Range
Press the alphanumeric keys to enter a Gradient Range. Press Done to
continue.

NOTE: A gradient range must be between 1 and 24°C. The highest
temperature in the gradient is the lower temperature plus the gradient
range.

In this example, the gradient range is 20.0°C and the low temperature is 55°C.
Thus, the upper temperature is 75°C. Once the gradient range is entered, the
screen displays the gradient distributed across the rows of wells in the block. In



Changing Parameters in a Temperature Step

this example, the gradient is displayed across a 96-well block from the back (row
A, upper temperature) to the front (row H, lower temperature):

Gradient Range

Temperature |s5.0

Increment
Ramp Rate
Time (g:30
Extend

LA

C
C

Beep

Cloycle
Cjsec

secirycle

EE—

Skep 3

Gradient
7o.0

736
71.0
&7.4
62,9
29.2
26,5
5.0

T ;v M M O3 ;o W@ F

[P —— -

NOTE: A gradient step can also include an Extend parameter, but not an
Increment, Beep or Ramp Rate.

3. View the gradient

Review the protocol in the preferred view (text or graphical). This is also another
chance to edit the gradient parameters.

TIP: Once a step has a gradient, you can edit the upper and lower
temperatures in the graphic or text view without opening the Options

screen

In this example, the gradient is from 55 to 75°C:

0

.w.3

I |
3 i

1 B g ) 5
Upper :
banp ¢ i : :
and lower |, : ] : :
t e 1750 © treo o a0 ¢l
parameterg: ss0 ¢ {30 iTan o5 [T
] 030 ; Os0 ;o
i el
PO dan
: i Foraver
P 52
. 34 :
Use the keypad to enter values and navigate gt 0153300

through the pratocol steps,

4. Remove the temperature gradient

Select the gradient step, and open the Options window. Then select the
Gradient Range and delete the range by pressing the BACK key. Then press OK.

S90S | Dekte | Dntons

Adding or Removing a Temperature Increment

An increment raises or lowers the target temperature for a step with each cycle.
To add and remove a temperature increment in a temperature step, follow these

instructions:
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1. Select a protocol step and click Options
Select the temperature step, and press Options to open the Options window:

T —

Step 3

Temperature m C

Gradient Range I:IC
Increment I:lc,l'cw:le
Ramp Rate I:IC,I'SEE

Tirne
Extend I:Isec,l'cycle

D Beep

[ —-C R

2. Add an increment

Press the arrow keys to select the Increment box. Then press the alphanumeric
keys to enter an increment temperature, and press OK to finish:

L

Step 3

Temperature |55 g C

Gradient Range I:IC
Increment C,I'u:yu:le
Ramp Rate I:IC,I'SEE

Tirne
Extend I:Isec,l'cycle

D Beep

[IIR—-C -
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Changing Parameters in a Temperature Step

3. View the increment

View the increment in the text view of a protocol. In this example, protocol step 3
has an increment:

Fame T o IR o Ll
1 950 ¢ for3:00

2 55,0 C ford30

T < formizo

Increment kemperature by 0.5 C per cvcle

72.0 C for1:00

GOTOZ .34 more times

72,0 C for 500

4.0  CForever

END

AR

e I AT ) [ -

Use the keypad to enter walues and navigate  Esti 01:3<h00
through the protocol steps,

4. Remove an increment

Select the protocol step and open the Options window. Then delete the
Increment temperature by pressing the BACK key. Then press OK.

Adding and Removing Ramp Rate
Change the ramp rate of a protocol step when you need to emulate a thermal
cycler that runs at a slower ramp rate than the C1000.
To change the ramp rate for a temperature step, follow these instructions:
1. Select a protocol step and select Options
Select the temperature step, and press Options to open the Options window:

E—

Skep 3

Termperakture m C

aradient Range I:lc
Increment I:Ic,fcycle
Ramp Rate I:Ic,fsec
Time
Extend I:lsecfcycle

|:| Beep

[P T-
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2. Add a ramp rate change

Press the arrow keys to put the cursor in the Ramp Rate box. Finally, press the
alphanumeric keys to enter a ramp rate and press OK to add the specified ramp

rate:
L

Step 3

Temperature |55 g C
Gradient Range C
Increment Cfovele
Ramp Rate (g CJsec

Tirne an

L

Extend secfovcle

D Beep

[ RN

3. View the ramp rate

The ramp rate is seen in the text view of a protocol. In this example, protocol
step 3 has a ramp rate change:

(Name' Vol EE v T N
1 950 C for3:00
2 550 Cford30

'—)

| |5 @ cforlion
|

=

Slow Ramp Rate to 2.0 C per second
4 GOTOZ ,34  more times
72.0 C for5:00
f 4.0 CFarever

END

(4]

Use the keypad to enter walues and navigate  Est: 0131500
through the protocal steps,

4. Remove a ramp rate change

To remove a ramp rate change, select the step and open the Options window.
Then select ramp rate and delete the ramp rate by pressing the BACK key. Then
press OK.

Adding and Removing an Extend Time

Add an extend time to a protocol step when you want the hold time to increase
or decrease with each cycle. To add and remove an extend time, follow these
instructions:
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Changing Parameters in a Temperature Step

1. Select a protocol step and click Options
Select the temperature step, and press Options to open the Options window:

Step 3

Temperature
Gradient Range
Increment
Rarnp Rake
Time

Extend

2. Add an extend time

30

1A

|:| Beep

C

C
Clovele
CJsec

secfovcle

L ——

[~

Press the arrow keys to put the cursor in the Extend box. Finally, press the
alphanumeric keys to enter an extension time and press OK to add the

extension:

Skep 3

Temperature
Gradient Range
Increment
Ramp Rake
Time

Extend

C
C

g5.0

030
1

|:| Beep

T

Clovcle
Cjlsec

secfovcle

L ——

[P N——— -
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3. View the extend time

An extend time is seen in the text view of a protocol. In this example, protocol
step 3 has an extend time:

o G 0 TG - el
1 950 C for3:00
= 2 550 Cford:30
| |3 @ cforlion
| Extend time by 1 seconds per cvcle
L 4 GoToZ .34 more times
5 7z.0 C for5:00
6 4.0 CFarever
END

Use the keypad to enter walues and navigate  Esti 012400
through the protocol steps,

4. Remove an extend time

To remove an extend time, select the step and open the Options window. Then
delete the extend time by pressing the BACK key. Then press OK.

Adding and Removing a Beep

A beep is a sound that the thermal cycler emits when it reaches a protocol step. To
add or remove a beep follow these instructions:
1. Select a protocol step and click Options

Select a temperature step, and press Options to open the Options window:

EE——

Step 3

Temperature C

Gradient Range C

Increment Clovcle

Ramp Rake Cl=er

Time |g:=n

Extend secfovcle

I

|:| Eeep

e ———— i |
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Changing Parameters in a GOTO Step

2. Add a Beep

Press the arrow keys to highlight the word “Beep”. Finally, press ENTER to select
the box and press OK to confirm:

EC L ——

Step 3

Temperature C

Gradient Range C

[
Increment I:I Clovele
[ ]

Ramp Rate CJsec

Extend I:I secfovcle

3. View the Beep

View the beep in the text view of a protocol. In this example, protocol step 3 has
a beep added:

[Name| Vol B (AR
1 95,0 CFor3:00

— 2 | Cfordiao

| Beep at end of step

| 72.0 C for 1:00

L 4 GoToz ,3¢  more times

72.0 i for5:00

4.0  CForever

EMD

L=ty R R

Use the keypad to enter values and navigate  Esr: 011400
through the protocol steps.

e e A

4. Remove a Beep

To remove a beep, select the step and open the Options window. Then delete by
pressing the ENTER key after selecting Beep. Then press OK.

Changing Parameters in a GOTO Step

The GOTO step instructs the thermal cycler to repeat a set of steps in a loop. This
step creates a cycle in the PCR experiment. To change parameters in a GOTO step,
follow these instructions:
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1. Select a GOTO step.

Select a GOTO step in the graphic or text view. In this example, the step
parameters include a GOTO step 1, and 34 additional repeats. Notice that the

GOTO arrow points to step 1:

£

moved to step 2:

1 z 3 4 5
950 ¢ :
| Poan 720 ¢
NS0 ¢y o0 ) i
T o
: P T
E o
1
eI

Use the keypad to enter walues and navigate  Eor;

through the protocol steps,

Change the GOTO step number

Press the arrow keys to select the step number in a GOTO step. In this example,
the GOTO step is changed from step 1 to step 2. Notice that the GOTO arrow

01:14:00

£

1 z 3 4 5
950 ¢ :
| Poan 720 ¢
NS0 ¢y o0 ) i
T o
: P T
E o
ol
eI

Use the keypad to enter walues and navigate oy

through the protocal steps,

it Done |, Delete |, Options

i+ Forewer

01:1<:00



Inserting and Deleting a Step

3. Change the GOTO loop

The GOTO loop is the number of repeated sets of steps in the GOTO step. In this
example the number of GOTO loops is changed from 34x to 35x:

w Vol IER I.1D5 °C |

1 P e

ioasa ¢

HIELE borrnoc 720 €
: BE.0 4100 . G 500
i 0:30 : P
! : !
: i =

A

IJze the keypad to enter values and navigate  Eery 01:14w0
through the protocol steps,

an ¢
+ Forewer

4. View the GOTO parameters in text view

View the changes in text view or graphic view. In this example, the protocol is in
text view:

o T o I vos Ll
1 95,0 Cfor3:00
GOTO — Z 55.0 CforDi30

S
Parameters 3 72.0 € For 1:00
| end time by 1 seconds per cvcle

L[+ Got0z [ EE more times |
§ 7z2.0 C ForS:00
6 4.0 CForever
EMD

Use the keypad to enter values and navigate  Est: 01:26:00
through the pratocol steps,

et e |

Inserting and Deleting a Step

Insert a protocol step if a new temperature (Temp), GOTO, or Gradient step is
needed. Delete a step to remove it from the protocol.

Inserting a Protocol Step

Follow these instructions to insert a step to the right of a preexisting protocol
step:
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1. Select a position to insert the new step and select Insert

Select a step to the left of where you want to insert a step. Then click Insert to
begin inserting a step. In this example, step 2 is selected:

Use the keypad to enter values and navigate
through the protocal steps.

2. Choose the type of step to insert

Est:

Forever

0200

. R

Select Temp to insert a temperature step; GOTO to insert a GOTO step; or

Gradient to insert a gradient step:

| 1 2 :
Poamn
NET ]
: EE0 €
" ]

E g

@ Inzetts to the right of the highlighted step,

3. Edit the new step parameters

E=t:

Forewver

00:25:00

SR SR Sroient  pack |

The new step has a default target temperature of 50°C, and a default time of 30
seconds (0:30). Select and edit the parameters in the new step (Step 2 on



Inserting and Deleting a Step

page 49). In this example, a temperature step is inserted. Notice that the step is
inserted inside a GOTO repeat:

Inserted step

Forewar

I

Use the keypad to enter values and navigate  Est: 004700
through the pratocol steps,

S90S | Dekte | Dntons

Delete a Protocol Step

To permanently remove a step from a protocol, delete the step by following
these instructions:

1. Select a step to delete
Select a step. In this example, step 6 is selected:

500
TN :

Farewar

Use the keypad to enter values and navigate g 00wd700
through the protocol steps,

i 5 e
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2. Press Delete.

Press Delete to remove the selected step. In this example, step 6 was deleted
and step 5 is now the final step in the protocol:

ﬁ@ Iﬂi 30 l’[’g’ " Ld T

il 2 =
: i ¢
EE.0 ¢ - e G e}
- e — O
030 d A Y
30 2ty
H i
. 2
i35 1

Use the keypad to enter values and navigate  Esr: 004700
through the protocol steps.

e e A

Naming a Protocol
A new protocol requires a name, which can later be changed, if so desired, when

editing the protocol.

Naming a New Protocol

To name a protocol, follow these steps:
1. Select the protocol Name box.
Press the arrow keys to move the cursor to the Name box:

(Name BEEeTs “Vol MW LdEEEC |
| 1 2 : E] L4 g

95,0 LTINS
00 30

Fem
]

0:30

o= oo

a
€ s e

Use the keypad to enter walues and navigate et 019300
through the protocal steps,

N S
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2. Enter a name

Naming a Protocol

Type the name of the protocol in the box. Press the alphanumeric keys to enter a
letter or number. Press Done to accept the name and continue to the file library.
In this example, the new protocol name is STD3GRAD:

950

LT

/ 300

Fi

0:30

;30

D= OO

e

(Name EIFEeTs | "vol Il LdETETC |
] 1 z : 3 L4 g

34

Use the keypad to enter walues and navigate
through the protocol steps,

X

E=t: 010200

NOTE: A protocol name can include up to eight letters and numbers. It
cannot be duplicated in the same folder or contain spaces, dots, or dashes.

Renaming an Existing Protocol

When you edit an existing protocol, you have the option of renaming the protocol.
Renaming the protocol does not remove the original protocol and name.

To rename a protocol, follow these steps:
1. Select the name in the Name box

Press the arrow keys to select the protocol name in the Name box. In this
example the name of the existing protocol is STD3GRAD:

Existing =
. S TD3GRAD, ¥ 33 aff 100
protocol name - !m il Lid|
: 3 P4 ]
i 9s0 g 950 ¢
N ET GPEx]
: P
: 0:30 P
PT
] P
P P2
ETI

e Inserts to the right of the highlighted step,

Est: 01000
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2. Type the new protocol name

Press the BACK key to delete the name. Then type the new name in the Name box.
Press the alphanumeric keys to enter a letter or number. Press ENTER to accept
the name. In this example, the new name is STD3GRAD:

sli)vtvocol | o/ EITEE | Vo IR ™ N |
: i3 4 5

name ! :

950 LI

N ETT 030 3 :

: : P @

: T e
: P T

] H .

r.i

Q} Inzetts to the right of the highlighted step, Est: 010300

T .- ML S

Change the Sample Volume and Lid Temperature

The parameters for sample volume and lid temperature influence the success of a
protocol. The C1000 thermal cycler offers three ways to set the sample volume and lid
temperature in a protocol:
¢ Set the default protocol parameters when creating and editing the
protocol (below).
¢ Change the DEFAULT protocol within the SYSTEM/TEMPLATE folder.
¢ Set these parameters while initiating a run (page 33)

Changing the Sample Volume

Enter the volume of your samples, or enter zero. The sample volume you enter
determines the temperature control mode during a run (“Temperature Control Mode”
on page 70).

To change the sample volume, follow these steps:
1. Select the sample volume

To change the default sample volume for this protocol, select the sample volume
box (Vol).
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Change the Sample Volume and Lid Temperature

In this example, the default sample volume for a new protocol is 50 microliters:

WU STOEGRAD vol [0l ™ Gd Tl
] 1 2 : 3 Pd g
95.0 LN
00 20 720
G £:00
020 e
v T
PO
P 2
T
@ Inserts to the right of the highlighted step, Est: 010300

ST S Sroent  pack |

2. Enter a sample volume

Press the alphanumeric keys to enter a new sample volume. In this example, the
new sample volume is 25 microliters:

LlsToscran *Vol T AT |
| 1 z : E; L4 g

950 950 o
300 030 Fao
3 ]
0:30 P o
T
Po
p 2
34 1
@ Inzetts to the right of the highlighted step, Est: 010300

T S0 oot Back

TIP: Entering a sample volume between 1 and 50 selects Calculated
temperature control mode, which is the standard mode. Entering zero (0)
selects Block mode. Calculated mode is the recommended mode because
it most accurately represents the actual sample temperature.

3. Select the lid temperature

To change the default lid temperature for this protocol, select the lid temperature
box (Lid) by pressing the arrow keys.

NOTE: Heating the lid prevents condensation in the reaction vessels.
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In this example, the default lid temperature is 105°C:

Lid temperature (Name BEEETs "“vol IEE v i Wios
| 1 2 : E] L 3
5.0 ¢ s ¢
00 0:30 : Fza o«
] 500
0530 e
P
: P o
2
€ s e
@ Inserts to the right of the highlighted step, Est: 01:03:00

[T S S

4. Enter the lid temperature

After selecting the Lid field, press the alphanumeric keys to enter a lid
temperature.

In this example, the new lid temperature is 110°C:

New st STOSERAE
lid E 1 2 : 3 !
temperature
950 ¢ 950 ¢ :
00 0:30 :
LG
030 ;o
PT
o
P P2
34y
@ Inzetts to the right of the highlighted step, Est: 010300

TR O Sroient Bk
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Change the Sample Volume and Lid Temperature

Saving a Protocol

To save a new protocol, you must enter a name (page 62). Once the protocol has a
name, save it by following these instructions:

1. Select Save to finish editing the protocol and save it
Once the protocol is completed, press Done:

i. — S o e e I
| 1 z : E] L4 5

) © 950 ¢

300 0:30

Faun o«
500

5
030 p o
gsin

o

Lgr

ET"

Use the keypad to enter values and navigate  Ese: 010300
through the pratocol steps,

2. Select a folder and press Save

Use the arrow keys to select the folder. In this example, the EVA folder is
selected:

AYE: File Library - Folder I

\EVDOODOLLEVA
= Evooooo:
-{C3) MAIN

--ﬁ USERS

Ta edit Ale nare press the "Edit
Filenarne" button |5TDSGRP'D |

Edit i Create i I _ i I

TIP: To change the name of the protocol, click Edit Filename and type

the new name. If you do not have a folder yet, click Create Folder to
create a new folder.
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In this example, the file STD3GRAD is stored in the EVA folder:

\USERSEYALSTD3GRAD
“'a PREVIOUS RUMNS a ([METHOD CALC
L m HOTLID 105,20
[+]-igy SYSTEM WOLUME 10
=y USERS TEMP 95.0,130
i TEMP 950,30
"B ADMIN GRAD 55.0,75.0,30
) SERVICE EOTO 2,34
: TEMP 720,300
"{B GREGOR D
=07 EvA
-
e File successfully sawed

Continue I ” . “ I

3. Select a new function (optional)

Once the protocol is saved in a folder, there are three options:

¢ Continue making changes to the protocol by clicking Continue Editing
¢ Run the protocol by clicking Run (page 33)

¢ Return to the main menu by clicking Main Menu (page 16)

Saving an Edited Protocol

When editing an existing protocol, there are two options for saving it:

¢ Replace the original protocol by saving the new protocol with the same
name

¢ Save the protocol with a new name, and keep the original protocol intact

To save an existing protocol, follow these steps:
1. Press Save
Press the Save button to begin the save process:

[Name FETs “vol Il LdETETC |
| 1 z : 3 L4 g

| © L :
300 0:30 : 720
PG g0
0530 P2
SR
o
" =
EFI

Use the keypad to enter walues and navigate  Eet: 010200
through the protocal steps,

S DO | DI Ootions




Choosing the Sample Volume and Lid Temperature

2. Enter a new name (optional)

To save the protocol with a new name, select Edit Filename and type a new
name.

NOTE: Saving the protocol with a new name adds a new protocol, and does
not remove the original protocol or its name.

In this example, the new name is STD3INC1:

AYE: File Liorary - Folder I

|EYD0000LLEYA

=% EV000001
-3 MAIN
=8

~|ng] STD3INC

New |ng] STDAGRAD
i -y USERS

file __||= %

name

To change Folder press the "Change
Foldet" buttan

Change i ¥irtual i | _ i | I
3. Select a folder

Notice that the C1000 thermal cycler opens the folder that contains the original
protocol. In this example the edited file is named STD3INC:

|sTD3INC |

\EY0O00001EY AL STDIIMNC L

=) Evooooot - ﬁg‘&%ﬂ&*‘%
=3 MAIM VOLLUME 25
B0 Eva TEMP 95.0,180
: — TEMP 95.0,30
GRaD B5,0,75.0,30
m TEMP 72.0,30
- |ng] STDIGRAD D
TEMP 720,300
(-9 PREVIOUS RUNS END
-y SYSTEM
| - ey USERS -

e File successfully sawed

Continue ! ” - !!

TIP: To keep the original file, rename the edited file with a different name.

4. Choose Save to save the edited protocol.

Press the Save button to finish saving the edited protocol, and replace the
original file.

Choosing the Sample Volume and Lid Temperature

Both sample volume and lid temperature influence the outcome of PCR:
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e Sample volume determines the temperature control mode, which influences
the amount of time your samples are held at the target temperature (below)

¢ Lid temperature settings determine the temperature of the heated lid and
when it cuts off. If the temperature is too high, then the sample temperature
might rise above the target temperature (below)
The C1000 provides three ways of managing and entering these critical parameters:
¢ Change the default setting in a protocol
¢ Change the default system settings in the Utilities (page 101)
¢ Change the setting when you run the protocol (page 33)

Temperature Control Mode

The C1000 thermal cycler uses one of two temperature control modes to determine
when the sample reaches the target temperature:

e Calculated mode: When you enter a sample volume between 1 and 50 uL (or 30
uL for 384-well reaction modules), the thermal cycler calculates the sample
temperature based on the sample volume. This mode is the recommended
temperature control mode, because it most accurately represents the actual
sample temperature.

¢ Block mode: When you enter a sample volume of zero (0) uL, the thermal cycler
assumes the sample temperature is the same as the measured block
temperature.

Choosing a Lid Temperature

The adjustable heated lid allows the user to control lid temperature and force. Heating
the lid prevents condensation from forming inside the tubes and plates.

When running, the C1000’s heated lid maintains the lid temperature specified for the
protocol being run. Without a heated lid, water can be lost from the reagents to
condensation, concentrating the reactants in the tube or plate.

The thermal cycler’s default lid temperature is 105°C.
NOTE: When the block is running an infinite hold at a temperature below
the Cutoff parameter, the lid heater maintains 31.0°C. The default Cutoff

setting is 30.0°C. To change the default CutofTf, select Utilities>
Administrator Settings> Incubate Settings, while logged in as an
Administrator.
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7 Optimize PCR With the C1000™

Optimizing PCR is critical for successful and repeatable reactions. Optimizing involves
choosing the best reagents, as well as choosing optimal temperatures and hold times
for each step of the protocol.

TIP: Use the Protocol Autowriter to generate a suggested PCR protocol to
start with (“Creating a Protocol With the Protocol Autowriter” on page 24).

This chapter describes how to use the features of the C1000 thermal cycler to further
optimize PCR protocols:

e Optimize for a faster PCR protocol (below)

¢ Optimize annealing temperature by including a temperature gradient
(page 73)

¢ Optimize runs with small sample volumes (page 74)

¢ Transfer protocols that were run on another thermal cycler (page 75)

¢ Troubleshoot PCR problems (page 75)

¢ Select compatible PCR supplies, including microplates, sealers, tubes, and
caps (page 76)

For more extensive information and tutorials about optimizing PCR, refer to the
Genomics web site (www.bio-rad.com/genomics). This site includes Amplification
Central where you can links to many resources for PCR experiments, including
Tutorials, Assay Design tips, the PCR Doctor for troubleshooting and technical support.
To open Amplification Central, log on to the Genomics web site (www.bio-rad.com/
genomics), and select Support > Amplification Central.

Optimize for Faster Protocols

Optimizing a protocol for faster PCR can reduce the total run time by one-third. In
contrast, running the same protocol on a thermal cycler with a faster ramp rate only
cuts minutes from the total run time. Furthermore, optimizing the protocol for speed
can also result in better PCR results.

TIP: Automatically create a protocol that is optimized for speed using the
Protocol Autowriter (page 23).

Complete optimization of a protocol involves selecting appropriate reagents, enzymes,
and primers, as well as testing the parameters of the PCR protocol. For more detailed
information about optimizing protocols for fast PCR, search the sites listed here.

71



C1000 Thermal Cycler Manual | Optimize PCR With the C1000™

72

These articles include tips for optimizing the reagents, in addition to the tips for
optimizing a PCR protocol presented in this section:

Gene Expression Gateway (www.bio-rad.com/genomics): Go to the web site and
select Application | Techniques > Quantification > Fast PCR.

BioRadiations Magazine volume 118 in PDF: Go to discover.bio-rad.com and
search the Literature (page 3) for “Fast PCR”.

To optimize a PCR protocol to run faster using the features of the C1000 thermal
cyclers, follow these guidelines:

Shorten the denaturing step during cycling

The initial denaturation step requires a longer hold time than denaturing steps
during each cycle. This difference is due to the activation of polymerase and to
the longer initial DNA template. Once the PCR target is amplified, the amplicons
then serve as shorter templates that are easier to denature during cycling.

To shorten the denaturation step, enter a hold time of 1 second for PCR products
that are less than 500 base pairs (bp). Then test this shorter hold time to verify
that a 1 second denaturation is sufficient to produce amplicons. Alternatively,
add an increment (page 51) to the denaturation step to test for the best hold
time.

Create a two-step protocol by combining annealing and extension into one step

Most polymerases remain active throughout the typical range of annealing
temperatures (55 to 70°C). Reduce the total run time by creating a two-step
protocol that combines the annealing and extension steps in a single step. A
two-step protocol can produce a yield that is similar to a three-step protocol for
target sequences up to 200 bp.

To create a two-step protocol, keep the annealing temperature step and omit the
extension step. Then adjust the hold time for the annealing step based on the
length of your amplicon. Start with a hold time that is 10 seconds per 100 base
pairs of the target.

Alternatively, optimize the annealing temperature using a temperature gradient
across the block, and pick the final annealing temperature from the best results
of the gradient experiment. See “Optimize Annealing Temperature Steps With a
Gradient” (page 73) for an example. Optimization of the annealing step is critical
because it determines the specificity of the reaction. If the annealing
temperature is too high, the primers do not anneal easily, and if the annealing
temperature is too low, the reaction will result in lower PCR yield, primer
mismatches, and nonspecific amplification.

Optimize temperature steps to minimize the ramping time

The larger the temperature difference between two successive steps in a
protocol, the longer the time required to reach the next target temperature.
Shorten the run time by minimizing the difference between target temperatures
in successive steps.

To minimize target temperature differences, run a temperature gradient by
adding a temperature gradient (page 50). Begin by optimizing the difference
between the annealing and extension temperatures. Use the results of this
gradient experiment to determine the highest possible annealing temperature
without sacrificing the PCR yield. See “Optimize Annealing Temperature Steps
With a Gradient” (page 73) for an example. Finally, choose an annealing
temperature with the smallest temperature difference from the extension
temperature.

Minimize the final extension step



Optimize Annealing Temperature Steps With a Gradli-

The final extension step completes the synthesis of amplicons. Optimize this
step when you need a high percentage of complete amplicons at the end of the
PCR. During each cycle, the extension step is typically 30 seconds. If
amplification for 30 seconds is sufficient during cycling, then a longer final
extension step is unnecessary.

To minimize the final extension step, choose a hold time between 30 seconds
and 2 minutes for targets between 100 and 1,000 bp. Then test the hold time you
choose for sufficient amplification. Alternatively, add an increment to the
extension step to test for the best hold time.

¢ Minimize the number of repeats in a GOTO step

Minimize the repeats in the GOTO step to minimize the number of cycles in the
protocol. Before you adjust the number of cycles, you must know the
approximate concentration of PCR template.

To approximate the concentration of an unknown template, start with 30 to 45
cycles the first time you run the protocol, then detect the PCR product in a gel
stained with ethidium bromide, and estimate the starting concentration. If the
concentration is sufficient, then shorten the number of cycles by 5 and run the
protocol again. Once the concentration of the target sequence is known,
minimize the number of cycles in the protocol until the concentration of the PCR
product is too low. Choose the best number of GOTO loops from the results of
these reactions.

Optimize Annealing Temperature Steps With a Gradient

For an efficient reaction and clean product, optimizing the annealing step is critical.
Use a gradient to optimize the temperature of the annealing step. In addition, you can
use a gradient step to optimize other temperature steps.
Follow these steps as a suggested approach to optimizing the annealing temperature:
1. Calculate the predicted annealing temperature based on the melting
temperature (T,,,) of the primers and template.
Use the C1000’s T, Calculator to find the T, of any combination of primers and
template.

2. Create a PCR protocol with a gradient step in the annealing step.

Choose a gradient range that is as wide as possible to test for the optimal
annealing temperature, and bracket the calculated T, by 5 to 12°C. For example,

if the calculated T, is 55°C, then use a 24°C gradient to bracket that T,. In this
example, the gradient temperature range is from 43 to 67°C.
NOTE: The widest possible gradient on the C1000 is 24°C.

3. Choose a high annealing temperature from the results of the gradient PCR run.

By choosing a high annealing temperature, you reduce the chance of
nonspecific primer binding. Select a high annealing temperature from the results
of a PCR experiment with a gradient in the run. See step 2, above, for details
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about creating a gradient. In this example, the gradient ran from 53 to 78°C. The

best annealing is found at 68.5°C:
Anrealing Temperaturs (P0C)

(5] [==1 (=1 L==] [==] (=N T3 FE e M
— Temperature
Temperature too low- too high:
nonspecific bands faint bands

Temperlature good:
Solid band and no nonspecific bands

As a starting place, use the highest annealing temperature and subtract 1 or 2°C.
Don’t use the absolute highest temperature. At higher temperatures, the yield
decreases and results in faint bands. Furthermore, at high temperatures, the
primers might behave inconsistently from PCR run to PCR run.

4. Narrow the temperature gradient in the annealing step (optional).
Run a narrower annealing temperature gradient using the results from the first,
wider temperature gradient. Bracket the annealing temperature that you choose
in Step 3 by 5°C. Choose the final annealing temperature from the highest
successful temperature in the results of this gradient.

For example, if the highest successful annealing temperature in step 3 is 60°C,
then bracket that temperature with a narrower gradient (+ 5°C). In this example,
the narrow gradient is from 55 to 65°C. Choose the final annealing temperature
from a high successful temperature in the gradient experiment (as described in
Step 3 on page 73).

Optimizing Runs With Small Sample Volumes

74

Running a protocol with a small volume requires optimization to prevent evaporation
and condensation. Follow these suggestions for optimizing PCR with a sample
volume below 10 uL. Read the following list for steps optimizing reactions with small
sample volume:

e Control evaporation with a wax seal

A wax such as Chill-Out®, is the best seal for reducing evaporation. Further
reduction is possible by adding a second seal, such as a cap or film, in addition
to the wax.

¢ Reoptimize the annealing temperature to prevent nonspecific priming and
increase target amplification

When running an established protocol with a smaller sample volume (<10 ul)
you might need to reoptimize the annealing temperature. If you observe
mispriming or low amplification that is not a result of reagent problems, then
adjust the protocol by optimizing the annealing temperature step using a
gradient (page 73).

e Lower the lid temperature to reduce sample loss due to evaporation

The heated lid prevents condensation from forming in the microplate or tube,
which is critical when the sample volume is small. However, using the same lid
temperature with a smaller sample volume can increase evaporation when the
lid heat is the same. To prevent evaporation, lower the lid temperature and test
the reaction for condensation.



Transfer Protocols From Another Thermal Cycler

Run the reaction in a 384-well reaction module

The 384-well block is optimized for small sample volume, and therefore this is
the best block for this application.

Transfer Protocols From Another Thermal Cycler

To transfer a PCR protocol from another thermal cycler to the C1000 and achieve the
same results, you might need to lower the ramp rate. If the results of identical
reactions run on a thermal cycler with a slower ramp rate do not result in the same
data, then change the ramp rate.

Follow these suggestions when transferring a protocol:

Match the ramp rate of the other thermal cycler by changing the rate in each
relevant step (page 53). In general, the ramp rate for the annealing step
could be lowered when you move a protocol from a thermal cycler with a
slower ramp rate to the C1000 thermal cycler

Increase the amount of Mg** in the reagents to help the primers anneal when
the conditions have changed. This increase could cause some secondary
PCR products, but should also increase the primary product

Adjust the temperature in each step to reoptimize the protocol, and, most
importantly, reoptimize the annealing temperature (page 73)

Troubleshooting PCR Reactions

This section is a quick guide for PCR troubleshooting options. For more detailed and
extensive troubleshooting, open PCR Doctor. To find the PCR Doctor, go to the Gene

Expression Gateway (www.bio-rad.com/genomics) and select Support > Amplification
Central > PCR Doctor.

Follow these suggestions to reoptimize a reaction that fails by adjusting the protocol:

Nonspecific PCR products, in addition to the target product

Nonspecific products result from mispriming. When mispriming is not the result
of a reagent problem, then adjust the annealing temperature.

Increase the annealing temperature to increase specificity of primer binding. To
find the optimal annealing temperature, use a gradient.

Nonspecific PCR products without the target product

Nonspecific product with no target production is a result of complete
mispriming. When the mispriming is not a result of a reagent problem, then
adjust the hold time.

Increase the hold-time in the annealing and extension steps to increase
specificity of primer binding and provide more time for complete extension.

Low yield of the target PCR product

Low PCR yield is a result of mispriming, an overly short extension hold time, or
too high an annealing temperature. When the low yield is not a result of reagent
problems, adjust the protocol.

Run a touchdown protocol (page 110) to increase amplification of the target
product. Alternatively, decrease the annealing temperature, or run a gradient to
optimize the annealing temperature (page 73).
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The 1000 series thermal cyclers run a large variety of standard supplies, such as
microplates, tubes, sealers and caps. The supplies listed in this section are a subset
of supplies that are verified by testing. They function within the specifications of the
1000 series thermal cyclers. However, these thermal cyclers are designed to work well
with a broad range of standard supplies.

TIP: The composition and thickness of these supplies influences the
outcome of a reaction. Whenever you significantly change the source or
composition of supplies, it is good practice to reoptimize the protocol
before you run an important experiment.

Microplates, tubes, sealers, and caps come in a variety of compositions and colors.
Bio-Rad tests the standard supplies listed in Table 10 for compatibility with the 1000
series thermal cyclers. For a full list of available reagents and supplies, refer to the
Life Science Research Product catalog, which is available in print by contacting your
local Bio-Rad Laboratories office (page 3), or online at discover.bio-rad.com.

NOTE: Sealing wax, such as Chill-out™ Liquid Wax is specifically
recommended to seal small sample volumes of less than 10 uL. Wax
solidifies at room temperature. Pierce the solid wax with a micropipet tip to
remove the sample. For more information about optimizing protocols for
small sample volumes, see “Optimizing Runs With Small Sample Volumes”
(page 68).

Table 10 lists the tested sealing options for microplates and tubes offered by Bio-Rad.
However, if you have a verified source of these supplies, the C1000 thermal cycler is
compatible with a wide variety of PCR supplies. Find a full list of supplies for PCR in
any of these locations:

¢ Life Science Research product catalog: Contact Bio-Rad for information about
how to order a copy

¢ Life Science Research pages (discover.bio-rad.com): Go to the website and
select Catalog Index > Amplification.

¢ Go to the Gene Expression Gateway (www.bio-rad.com/genomics): Go to the
website and select Products > Amplification.

In Table 10, each series of supplies lists with the prefix of the catalog numbers:
Table 10. Compatible sealing options for PCR microplates and tubes.

TUBES AND MICROPLATES CAPS AND SEALERS
(Catalog Prefix’) Volume and Number || SR D

Tubes Caps (TCS¥)
Individual tubes with caps 0.2 ml (Included)
(TFI* and TWI*)

Strip tubes (TBS?*) 0.2 ml, 8- and 12-tube Strip

Strip tubes, low profile (TLS*)| 0.2 ml, 8-tube Strip
Microplates Film (MS¥) Caps (TCS*)
Unskirted and full height 24-, 48-, and 96-well AB,F Strip

(MLP¥)

Unskirted and low profile 48- and 96-well A,B,FP Strip

(MLL*)




Microplate, Tube, Sealer, and Cap Supplies

Table 10. Compatible sealing options for PCR microplates and tubes.

TUBES AND MICROPLATES CAPS AND SEALERS
Skirted and full height (MSP*)| 96- and 384-well A, B, F Strip
Skirted, full height, and hard- | 96- and 384-well A, B, F Strip
shell (HSP*)

*The prefix of the catalog number for each series of supplies.
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8 Protocol Files and Folders

Read this chapter to learn about the components of a C1000 protocol, and how to
manage protocol files:

¢ Protocol steps and options (below)

¢ Managing protocol files and folders, including copying, renaming, deleting,
and moving files and folders (page 82)

Protocol File Content

A PCR protocol is based on temperature steps, where the sample is kept at a target
temperature for a specific amount of time (called the hold time). A PCR protocol also
includes a cycle, where temperature steps repeat many times. A gradient temperature
step is a specialized step that includes a temperature gradient across the block.

In general, a PCR protocol includes these types of steps:

1. An initial temperature step

This initial temperature step denatures the template, and also activates the
polymerase.

To add an initial step in the C1000 protocol file, add a temperature step (page 48).

2. A cycle of steps to amplify the PCR product

This set of temperature steps repeats in a cycle and amplifies the PCR product.
Typically the cycle includes three temperature steps called denaturing, annealing,
and extension steps. These steps denature the DNA template, anneal the primer
to the template, and allow the polymerase to extend the complementary strand
of DNA. However, under certain conditions the annealing and extension steps
combine in a shorter two-step cycle.

To add the denaturing, annealing, or extension steps in the C1000 protocol file,
add a temperature step (page 59) or gradient step (page 50). To cycle these
temperature steps, add a GOTO step immediately after the last step that you
want to cycle (page 57).

3. A final temperature step to extend the PCR product

This final extension temperature step serves to finish extending any PCR product
that did not fully elongate during cycling.

To add a final extension step in the C1000 protocol file, add a temperature step.
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The C1000 protocol step varies from the typical PCR protocol steps. When you
transfer a typical PCR protocol to the C1000, you translate the steps into the three
types of protocol steps:

e Temperature, which is the same as a typical PCR protocol step
¢ Gradient, which is a temperature step that includes a thermal gradient
e GOTO, which is used to add loops and create cycle in PCR

C1000 thermal cycler protocol steps and parameters.

Step Name

Parameters and Ranges

Description

Temperature

Temperature °C: The target
temperature between 0.0 and

100.0 °C in tenths of a degree

Time: The hold time between
1 second and 18 hours in the
format of
hours:minutes:seconds. To
enter an infinite hold, press

the oo (Infinite, 0) key

Instructs the thermal cycler to ramp
to the target temperature, and hold
that temperature for the specified
amount of time

Gradient

Lower: The lower temperature
in the gradient. Enter a
number between 30.0 and
99.0°C in tenths of a degree.
Upper: The upper
temperature in the gradient.
The maximum temperature is
100°C. Enter a temperature
within 24 .0°C of the Lower
temperature.

Range: The gradient
range

Time: The hold time between
1 second and 18 hours in the
format of
hours:minutes:seconds. To
enter an infinite hold, press

the oo key (zero, 0) key

Instructs the thermal cycler to ramp
to the target temperature gradient
across the block, and hold that
temperature gradient for the
specified amount of time

GOTO

GOTO: The number of the first
step in the repeat

ADDTNL REPEATS: The
number of additional times
that the temperature steps
loop

A protocol step that instructs the
thermal cycler to repeat a set of
steps for the specified number of
times

NOTE: The total number of cycles in
the protocol is the number of GOTO
repeats, plus the first cycle

80



Protocol File Content

Options for Temperature and Gradient Steps

Each C1000 temperature or gradient step can include additional parameters. The
Options screen displays these parameters. The following shows the Options screen:

L —

Step 3
Temperature C
Gradient Range I:lc
Increment; I:Ic,fcycle
Ramp Rate I:I Clsec
Extend I:lsec,l'cycle

I:‘ Beep

wl

Each temperature step can include these parameters:

Temperature and Time (required): Change target temperature and the hold time
in a step

Gradient: Create a temperature gradient across the block during the step
Increment: Change the target temperature with each cycle

Ramp Rate: Change the ramp rate for the step

Extend: Extend the hold time in the step with each cycle

Beep: Add a beep at the end of the step
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Table 9 describes all the optional parameters for temperature and gradient steps. The
table also includes the limits and range of the parameters:
Table 11. Options for temperature and gradient steps

Option Parameter and Range Description

Increment A temperature from -10.0 | Applies only to a temperature step
to 10.0°C per cycle in (page 48). Instructs the thermal cycler
tenths of a degree to increment (change) the target

temperature of a step with each cycle,
where a positive number increases the
temperature, and a negative number
decreases the temperature

Ramp Rate A number from 0.1 to 5°C/ |Applies only to a temperature step
second. (page 48). Instructs the thermal cycler
to ramp to the target temperature at the
specified ramp rate in that step. Applies
only to the Dual 48 and 96 Fast reaction

modules
Extend A time from -60 to 60 Applies to both temperature and
seconds per cycle gradient steps. Instructs the thermal

cycler to extend the hold time with each
cycle, where a positive number
increases the hold time, and a negative
number decreases the hold time

Beep (No parameters) Applies only to a temperature step
(page 48). Instructs the thermal cycler
to beep to signal that the thermal cycler
reached the target temperature of that
step

For more instructions about creating a protocol with these steps, see page 47.

Managing Protocol Files and Folders

To manage protocol files and folders, press the FILES button from the Main Menu to
open the file library. The menu of buttons in the file library provides options for
managing files and folders. The menu button options will change based on what is
selected in the file library. The below table lists all the functions in the Files option:
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Creating and Copying Folders, Renaming Thermal

Table 12. List of functions in the FILES option

Function Description

PROTOCOLS:

Copy/Move Copies or Moves an existing protocol to another folder
Protocol location

Delete Protocol

Deletes protocol

Rename Protocol

Renames protocol

FOLDERS:

Create Folder

Creates a new folder

Copy All

Copy all files from one destination to another existing
protocol folder

Copy/Move Folder

Copies or Moves an existing folder to another cycler or
thumbdrive

Delete Folder

Deletes folder and all contents

Rename Folder

Renames folder

Rename Cycler

Renames thermal cycler

Main Menu

Returns to Main Menu

NOTE: File names can have a maximum of 8 characters

Creating and Copying Folders, Renaming Thermal

Cyclers

The File Library, at the unit level, displays the functions available for managing folders
and renaming thermal cyclers. This section provides step-by-step instructions for

using those functions:

e Select Create Folder to create a new folder on the C1000 thermal cycler,
an attached S1000 or a thumbdrive.

e Select Copy All to copy all files from one source to another attached
cycler or USB thumbdrive.

e Select Rename Cycler to rename your thermal cycler

e Select Main Menu to return to the Main Menu

Create a Folder

To begin creating a new folder, select FILES from the Main Menu, then select Create

Folder.

To create a new folder, follow these instructions:
1. Select the cycler or thumbdrive to create a new folder
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2. Select Create Folder

3. Enter a folder name, press ENTER

In this example, the cycler LUCY is selected and a new folder, AVA will be created:

¢ The cycler LUCY is selected, press Create Folder (F1)

=TT nAEMN ]

WLy

]
L MaIN
- )58 DRIVE
%5 PREVIOUS RUNS
-y SYSTEM

-ty USERS

@ Use the atrows on the keypad to navigate through the file tree, Press

"EMTER" to expand and collapse Folders.

I Create i I" Rename ” - ” II

¢ Enter the folder name in the text box, press OK

vl 7k o hAE M ]

LUCY

o G
B MAI
-4 USE DRIVE
- PREYIOUS RUNS

[V ig SYSTEM

- USERS

e Enter new Folder narne

[ava

I i" i | Yirtual ” . ” I




Creating and Copying Folders, Renaming Thermal

¢ Confirmation that folder was created successfully

LUCY AV

E|C_1:, Ly

F-ET) MBI

%% PREVIOUS RUNS
[y SYSTEM
-y USERS

e Falder successhully created

I Copy,/Move Delete Rename | I . I | |

Copy All

To copy all files from one destination to another, select FILES from the Main Menu,
then select Copy All.

To Copy All, follow these directions:
1. Select the cycler or thumbdrive to Copy All

2. Select Copy All, destination choices will appear in the right side window
3. Using the UP & DOWN ARROWS, select the destination to copy all, press ENTER
4. Press YES to confirm

In this example, all files under LUCY were copied to the USB Drive
e Cycler LUCY is selected, press Copy All (F2)

RN icy
B MAI
b JSE DRIVE
% PREYIOUS RUNS
[V SYSTEM

-y USERS

Use the arrows on the keypad to nawvigate through the file tree, Press
"EMTER" to expand and collapse falders,

I Create i "I Rename ” . H |I
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¢ Choose destination to copy all contents of Lucy, press YES

[ [}
Source

Destination
5% 2% Lucy
- U3E DRIVE =00 MAI
%3 PREVIOUS RUNS B Ava
- By SYSTEM o 455 DRIvE
-y USERS

@ Copy All "LUCT To "UISE DRIVE"?

¢ Confirmation that copy all was successful

. g ] I
\LJSE DRIVE

E-G LUy
SR | IS DRIVE
B MaIN
w0 v
%% PREYIOUS RUNS
[ igg SYSTEM

-y USERS

6 "Copy All" successhully completed

I Create i "| ” . ” II

Rename Cycler

To rename the thermal cycler, select FILES from the Main Menu, then select Rename
Cycler.

NOTE: You must be logged in as an administrator to rename the thermal
cycler.

To rename the cycler, follow these directions:
1. Select Rename Cycle

2. Change the cycler name in the text box, press OK

NOTE: File names can have a maximum of 8 characters
Copying, Moving, Deleting, and Renaming Folders
The file library- folder level, displays the functions available for managing folders. This
section provides step-by-step instructions for using those functions:
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e Select Copy/Move Folder to create or move a folder on the C1000
thermal cycler, an attached thermal cycler or a thumbdrive

e Select Delete Folder to delete a folder to copy all files from one thermal
cycler to an attached cycler or USB thumbdrive

e Select Rename Folder to rename an existing folder

e Select Main Menu to return to the Main Menu

Move a Folder

To begin copying or moving a folder, select FILES from the Main Menu, then use the
ARROWS to select a folder, then press Copy/Move Folder.
To create a new folder, follow these instructions:

1. Select Move Folder

2. Using the UP & DOWN ARROWS, select new destination for folder

3. Press YES to confirm
NOTE: The MAIN folder cannot be moved

In this example, the folder ROMY is moved from cycler LUCY onto the USB key

¢ Select the ROMY folder under the LUCY cycler, press Copy/Move Folder
(F1)

¢ In the right hand window, select the USB drive to move the ROMY folder to
the USB Drive, Press YES (F1)

Source Destination

By LucY | [E-S Lucy
-3 MaIN 2 ISE DRIVE
-0 ava
El-B ROMY

(- 5B DRIVE
----- “5 PREVIOUS RUNS
[-4g SYSTEM

- ey USERS >

@ Mave "LUCYIROMY" To "UISE DRIVE"?

™ M ME
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¢ Confirmation that folder was successfully moved

\UISE DRIVEYROMY

E-Gey Lucy
=-#* USE DRIVE
CEHCD M

= Gl
; M DAYID
% PREYICOUS RUNS
£y SYSTEM

- figy USERS

e Falder successhully maved

Copy,/Move Delete Rename ” . ” I

Copy a Folder

To begin copying a folder, select FILES from the Main Menu, then use the ARROWS to
select a folder, then press Copy/Move Folder.

To copy a folder, follow these instructions:
1. Select Copy Folder

2. Using the UP & DOWN ARROWS, select new destination for folders

3. Press YES to confirm

Delete a Folder

To begin deleting a folder, select FILES from the Main Menu, then use the ARROWS to
select a folder, then press Delete Folder.

To delete a new folder, follow these instructions:
1. Using the UP & DOWN ARROWS, select folder to delete

2. Select Delete Folder

3. Press YES to confirm
NOTE: The Main Folder cannot be deleted

Rename a Folder

To begin renaming a folder, select FILES from the Main Menu, then use the ARROWS to
select a folder, then press Rename Folder.

To rename a folder, follow these instructions:
1. Select Rename Folder

2. Enter a new name in the text box, press OK
NOTE: The MAIN Folder cannot be renamed



Copying, Moving, Deleting, and Renaming Folders

In this example, the folder ROMY is renamed to DAVID

¢ Highlight Folder to rename

\LISE DRIVEYROMY

-Gy LUCY
=-#” USE DRIVE
B MAIY

=% i |

% PREVIOUS RUNS
g SYSTEM
- gy USERS

e Enter new Folder name

IUse the arraws on the keypad to nawvigate through the file tree, Press
"EMTER" to expand and collapse Folders,

IEupw'Muve Delete Rename | I . I | II

\LISE DRIVEYROMY

-Gy LUCY
=-#” USE DRIVE
B MAIY

=R iR

..... 5, PREWIOUS RUNS
- Wy SYSTEM
- fhy USERS

@ Enter new Folder narne

I ill i | Wirtual ” . ” I

¢ Confirmation that folder was successfully renamed

[pavD |

|USE DRIVE'DAVID

E-G LUCY
=-#® 5B DRIVE
CEHCD Ma

= 104D

- |o] DAVID
%3 PREWIOUIS RUNS
(- g SYSTEM

-y USERS

@ Falder successfully renamed

IEup'r,.l"Muve Delete Rename | I . I | I
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Copying, Moving, Deleting, and Renaming Protocols
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The File Library, at the file level, displays the functions available for managing
protocols. This section provides step-by-step instructions for using those functions:
¢ Select Copy/Move Protocol to copy or move a protocol on the C1000
thermal cycler, an attached thermal cycler or a thumbdrive.

e Select Delete Protocol to delete a protocol to copy all files from one
thermal cycler to an attached cycler or USB thumbdrive.

¢ Select Rename Protocol to rename an existing protocol

e Select Main Menu to return to the Main Menu

Copy a Protocol

To begin copying a protocol, select FILES from the Main Menu, then use the ARROWS
to select a protocol, then press Copy/Move Protocol

To copy a protocol, follow these instructions:
1. Select Copy Protocol

2. Using the UP & DOWN ARROWS, select folder destination

3. Press YES to confirm

In this example, the protocol NESTPR3 is copied into folder AVA
¢ Select Protocol to copy, press Copy/Move Protocol (F1)

\LUCY MAIMINESTPRS

m IPRF1KE a|[METHCSD CALC -
- {a] TPRFaKE VOLUME 10
~|ne] IPRF1SKE TEMP 950,150
pp— TEMP 950,20
| TEMP 550,20
~|ng] 3TD3 TEMP 72.0,30
|ng] TEHDOWN GOTo 2,39
TEMP 72.0,420
-] MESTPRZ TEMP 0,0
= TEMP 95.0,30
- TEMP 55.0,30
B Ava = ||[TEMP 720,30 -

Iz the atrows on the kewpad to nawvigate through the file tree, Press
@ "EMTER" to expand and collapse Foldars,

Copy/Move Delete Rename ” . “
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¢ Select Folder to copy protocol into, Press YES

[
Source Destination

~jng| 1PRFEKE  a||E-Ge Lucy
-—|az] IPRF1SKE CEHED) MaI
—|ag] sTDZ B
-|oe] STOG =-#* USE DRIVE
-|n] TCHDOWN L EHED MaIn
-|ag] MESTPRZ . E-3) DaviD
| HESTPRS -y USERS
H-E Ava

=-#* USE DRIVE -

@ Copy "LUCHMAINIMESTRRE" To "LUCTIAVA"?

¢ Confirmation that protocol was successfully copied

VAN A h
\LUC LA ANESTPRS
E|E:I LUy & |[|METHOD CALC -
v HOTLID 105,20
- MAIM WOLME 10
B0 ava TEMP 950,130
TEMP 35.0,230
TEMP 550,30
TEMP 72.0,20
GOT 2,39
G- 1USE DRIVE e
----- < PREYIOUS RUNS TEMP 40,0
ol TEMP 35.0,230
-y SYSTEM TEMP 55.0,30
EEI--H LJSERS * ||TEMP 720,30 hal
@ Protocel successhully copied
I Copy/Move Delete Rename | | . i | |

Move a Protocol

To begin moving a protocol, select FILES from the Main Menu, then use the ARROWS to
select a protocol, then press Copy/Move Protocol

To move a protocol, follow these instructions:
1. Select Move Protocol

2. Using the UP & DOWN ARROWS, select new folder destination

3. Press YES to confirm

Delete a Protocol

To begin deleting a protocol, select FILES from the Main Menu, then use the ARROWS
to select a protocol, then press Delete Protocol

To delete a protocol, follow these instructions:
1. Using the UP & DOWN ARROWS, select folder to delete

2. Select Delete Protocol
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3. Press Yes to confirm
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9 Maintenance and
Troubleshooting

This chapter includes suggestions for maintaining and troubleshooting the C1000™
thermal cycler.

Clean and maintain the C1000 thermal cycler for optimal safety and
performance (below)

Maintain sufficient air flow around the thermal cycler to optimize thermal
control while running PCR (page 95)

Troubleshoot thermal cycler error messages, including how to interpret and
respond to error messages (page 96)

Cleaning and Maintaining the C1000 Thermal Cycler

The C1000 thermal cycler requires little maintenance to maintain proper operation and
precise thermal control. However, with long and constant use, the thermal cycler will
require some cleaning and other maintenance:

Clean the base (below)
Clean the reaction module (page 94)
Replace the fuses (page 96)

TIP: For robotic installations where many instruments run constantly, use a
regular program of checking for dust, spills, and debris that could interfere
with optimal instrument performance.

Cleaning the C1000 Thermal Cycler Base

The C1000 should be cleaned on a regular schedule to remove any debris or dirt that
might interfere with proper function. Clean the base to prevent damage to the air
intake or reaction module bay. In general, always use a soft cloth and water to wipe off
spilled solutions and debris immediately.

NOTE: For instructions on handling and cleaning radioactive or
biohazardous materials, consult the guidelines for radiation safety and
biosafety provided by your institution. These guidelines include cleaning,
monitoring, and disposal methods for hazardous materials.

To clean the base, follow these instructions, paying careful attention to the warnings:
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WARNING! Prevent electrical shock. Always turn off and unplug the
instrument before cleaning it.

¢ Clean the air vents: Remove dust with a soft brush, damp cloth, or vacuum
cleaner. Remove any heavy dust that is deep in the vents with a vacuum cleaner.
Cleaning the vents allows sufficient air flow for precise thermal control during a
run.

¢ Clean the control panel: Remove debris on the control panel with a soft cloth
and mild soap solution. Cleaning this panel prevents damage that will obscure
the display.
NOTE: Use of abrasive detergents or rough material will scratch the control
panel.

¢ Clean the reaction module bay: Clean with a damp soft cloth to remove debris
and spilled liquids. Cleaning this bay allows precise heating and cooling of the
reaction block.

WARNING! Never use cleaning solutions that are corrosive to aluminium.
Avoid scratching the surface of the bay. Scratches and damage to this
surface interfere with precise thermal control.

WARNING! Never pour water or other solutions in the reaction module bay.
Wet components can cause electrical shock when the thermal cycler is
plugged in.

¢ Clean the outside base cover: Use a damp cloth or tissue to clean spills off
the outside case. If needed, use a mild soap solution. Cleaning the cover
prevents corrosion.

Cleaning the Reaction Modules

Clean the C1000 reaction modules on a regular schedule to prevent reagents from
accumulating and interfering with the ability of the block to change temperature
quickly.

To clean the reaction module, follow these instructions, paying careful attention to the
warnings:

WARNING! Prevent electrical shock. Always remove the reaction module
from the thermal cycler base before cleaning it.

¢ Clean the cooling fins: Remove dust with a soft brush or damp cloth. Remove
any heavy dust that is deep in the vents with a vacuum cleaner. Use water and a
soft cloth to remove debris that is stuck to the fins. Avoid scratching the surface.
Never use cleaning solutions that are corrosive to aluminum, such as bleach or
abrasive cleansers. If needed, use a mild soap solution and rinse well to remove
residue completely. Cleaning the fins improves precise sample heating and
cooling.

WARNING! Clean the block: Use a soft cloth and water to remove debris
from the outer block. Never use abrasive detergents, caustic solutions, or
rough material that will scratch the block.

WARNING! Never clean the block with strong alkaline solutions (strong
soap, ammonia, or high-concentration bleach). Never use corrosive or
abrasive cleaning solutions. These cleaning agents can damage the block
and prevent precise thermal control.

¢ Clean the block wells: Clean spills immediately to prevent them from drying. Use
disposable plastic pipettes with water (recommended), 95% ethanol, or a 1:100



Maintaining Sufficient air flow

dilution of bleach in water. Always rinse the wells with water several times to
remove all traces of ethanol, bleach, or soap.

WARNING! Bleach, ethanol, or soap that is left in the blocks could corrode
the block and/or destroy tubes and microplates during a run. Always rinse
the block well after cleaning it with any solution other than water.

Use of oil in the wells is not recommended. However, if oil is used, the wells must
be cleaned thoroughly and often. Clean the oil when it is discolored or contains
dirt. Use a solution of 95% ethanol to clean oil. Do not allow oil to build up in the
block.

WARNING! Never heat the block after adding a cleaning solution. Heating
the block with cleaning solution will damage the block, lid, and thermal
cycler base.

¢ Clean the inner lid: Use a soft cloth and water to remove debris and solutions
from the inner lid surface. Never use abrasive detergents or rough material that
will scratch the surface. Cleaning the inner lid improves precise sample heating
and cooling.

¢ Clean the outer lid surface: Use a damp cloth or tissue to clean spills off the
outside case. If needed, use a mild soap solution and then rinse the surface
with a damp cloth. Cleaning the cover will prevent corrosion.

Maintaining Sufficient air flow

The C1000 thermal cycler requires sufficient air flow to heat and cool precisely. If the
flow of air is blocked the thermal cycler cannot ramp to the correct temperature in the
specified time. This section includes instructions for testing the air flow and
suggestions for fixing low or warm air flow.

Testing for Sufficient air flow

The air flow is sufficient when the thermal cycler heats and cools to the correct target
temperatures promptly. When you first set up the C1000 thermal cycler in a new
location, you can test for sufficient local air flow by following these steps:

1. Set up the instrument where you plan to use it and turn on the power
For instructions about setting up the thermal cycler, see page 5.

2. Adjust the local environment for typical conditions
Turn on any nearby equipment, such as fans. Also open any window blinds to
reproduce typical conditions during a run. If more than one thermal cycler is in
the area, run a protocol on all the thermal cyclers at the same time.

3. Run a typical PCR protocol for 30 minutes

To run a protocol you do not need to include a sample, but must include an
empty microplate or tubes. The lid will not heat correctly if it touches the hot
block of the reaction module.

4. Measure the air temperature at the air intake vents of all the thermal cyclers

If the air intake temperature increases above 31°C, use the following list to
ensure sufficient air flow.
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Fixing Insufficient air flow

If the air temperature near the thermal cycler is above 31°C, make one or more of the
following changes to increase the flow of cooler air around a thermal cycler:

Adjust air conditioning to lower the ambient air temperature
Move the thermal cycler to another location

¢ Provide more space around the C1000 thermal cycler and between adjacent
instruments. Arrange instruments so that the warm exhaust air from one
instrument does not enter the air intake vents of another.

Shield the thermal cycler from heat sources, such as radiators, other heat-
producing instruments, and bright sunlight

Replacing Fuses

The C1000 thermal cycler fuses are designed to blow in case of severe power surges
or other causes of electrical short. This process protects both user and instrument
from excessive electric charge. These fuses rarely need to be replaced. However,
some institutions prefer to replace fuses on a regular basis to maintain uninterrupted
operation.

If the thermal cycler does not turn on, first check that the power cord is plugged in to
a functioning power source. Also, check that the power cord and power source are
within the specifications for this instrument (page 115). To replace a power cord,
contact Bio-Rad Technical Support (page 3).

Finally, check that the fuses are intact. The C1000 runs with two fuses that have
specifications listed in page 115. To remove and check the fuses, follow these steps:

WARNING! Prevent electrical shock. Always turn off and unplug the
instrument from an electrical outlet before checking the fuses.

1. Use a small coin to unscrew the fuse drawer

Fuse drawer—| —!—l—l—- l I l l

2. Pull out the fuse drawer and remove the fuses

3. If the fuse is damaged, replace it with the correct fuse, and close the drawer. A
bad fuse shows a break or burned spot in the metal. A good fuse has intact
metal

Troubleshooting Thermal Cycler Error Messages
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In general, when the C1000 displays a warning or error message the instructions for
fixing the problem are contained in the message. For example, the warning message
that displays when external power fails during a run (page 97). This error message
tells you what protocol was running, when the protocol stopped due to the power
failure, and the block temperature when the thermal cycler resumed the run.
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This section includes explanations for the following warnings and error messages
¢ Restarting after a power failure (below)
e C1000 thermal cycler error messages (page 97)

Restarting After a Power Failure

If the external power is interrupted when the thermal cycler is running a protocol, the
C1000 resumes running the protocol as soon as power is restored. In this case, the
following error message will alert you that the protocol was interrupted:

1000 Serjies  10/11/2007 10:14:19

Protocol Thermal Cycling Platform
name EVOOO112

Running on &

AJC Power FAILED. Power outage during:
Cyole 1 Skep 3

Restarted ak 97,2

e Press any key to clear this message

'I ——

The power failure is also recorded in the Run Logs.

WARNING! A power failure can change the outcome of a PCR run. The hold
time for the step that was running when the power failed is lengthened,
causing the sample to deviate from the target temperature until the power
resumes.

Warning and Error Messages

The C1000 tracks errors that occur during a run. After a run, all messages are
displayed. For example, when a run is cancelled, the following PROTOCOL CANCELLED
screen is displayed:

1 2 Po3 54‘5

Protocol Poasn g Fr

cancelled T RUN YWAS CANCELLED b <
screen ; 10:07 10/11/2007 .

L

i i iz

: EE:

Idle. Sarmnple: 57,9°C
Lid: 102*C
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Press the ENTER key to clear a message or error, and continue to the next screen.
When all messages are cleared, the C1000 returns to the Main menu.

Error messages are recorded in the Run Logs.

TIP: The C1000 also tracks errors and system messages for all attached

$1000 thermal cycler.

Table 13. Warning and error message solutions.

Message

Cause

Running On A

A/C Power Failed

Power Outage During

Cycle X StepY

Restarted At Zz.z

Press Any Key To Clear This Message

Displayed when a machine running a
protocol has been turned off, either
intentionally or due to a power outage,
and then turned on again.

Please restart cycler. Block
overheated. Please call Bio-Rad for
service.

Reaction module has exceeded
maximum temperature of 107.5°C or
sensor has a malfunction and is not
measuring temperature accurately.
Protocol terminated.

Please restart cycler. Teosinte
overheated. Please call Bio-Rad for
service.

Teosinte temperature has exceeded
75°C. Protocol terminated.

Please restart cycler. System
overheated. Please call Bio-Rad for
service.

Amplifier 1 temperature has exceeded
85°C. Protocol terminated.

All block sensors failed. Please call
Bio-Rad for service.

All block sensors have failed (see
below for failure criteria). Protocol
terminated.

Power supply overheated. Please call
Bio-Rad for service.

Power Supply temperature has
exceeded 85°C. Protocol terminated.

Heated lid failed. Protocol cancelled.
Please call Bio-Rad for service.

Lid sensor has failed during lid preheat.
Protocol terminated.

Internal fan failed. Please call Bio-Rad
for service.

<unused at present>

Heatsink overheating. Please check air
flow. Please call Bio-Rad for service.

Heatsink has exceeded 70°C. System
beeps and displays error.

Please check air flow. System
overheating. Please call Bio-Rad for
service.

Amp temp has exceeded 80°C. System
beeps and displays error.

Please check air flow. Power supply
overheating. Please call Bio-Rad for
service.

Power Supply temperature has
exceeded 80°C. System beeps and
displays error.

Slow block cycling. Please call Bio-Rad
for service.

Block failed to achieve target in the
estimated time.

Slow lid cycling. Please call Bio-Rad
for service.

Lid failed to achieve target in the
estimated time.
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Table 13. Warning and error message solutions.

Message

Cause

Slow gradient. Please call Bio-Rad for
service.

Block failed to achieve gradient in the
estimated time.

Heated lid failed. Please call Bio-Rad
for service.

(singles only) If the right and left lid
heater channels deviate from each
other by more than 5°C the lid is shut
off.

Block sensor O failed. Please call Bio-
Rad for service.

Block sensor 0 has failed* and the
protocol was terminated.

Block sensor 1 failed. Please call Bio-
Rad for service.

Block sensor 1 has failed* and the
protocol was terminated.

Block sensor 2 failed. Please call Bio-
Rad for service.

Block sensor 2 has failed* and the
protocol was terminated.

Block sensor 3 failed. Please call Bio-
Rad for service.

Block sensor 3 has failed* and the
protocol was terminated.

Block sensor 4 failed. Please call Bio-
Rad for service.

Block sensor 4 has failed* and the
protocol was terminated.

Block sensor 5 failed. Please call Bio-
Rad for service.

Block sensor 5 has failed* and the
protocol was terminated.

Left lid sensor failed. Please call Bio-
Rad for service.

Left lid sensor has failed*. If a dual,
protocol terminated. If a single and
BOTH lid sensors failed, protocol
terminated and block sent to 4°C.

Right lid sensor failed. Please call Bio-
Rad for service.

Right lid sensor has failed*. If a dual,
protocol terminated. If a single and
BOTH lid sensors failed, protocol
terminated and block sent to 4°C.

Left heatsink sensor failed. Please call
Bio-Rad for service.

Left heatsink sensor has failed*,
system using average of amplifier
temperatures to continue.

Right heatsink sensor failed. Please
call Bio-Rad for service.

Right heatsink sensor has failed*
system using average of amplifier
temperatures to continue.

Lid overheated and was shut off.
Please call Bio-Rad for service.

(duals only) Lid has overheated and
has been shut off and protocol has
been terminated.

Amplified 1 temperature sensor failed.
Please call Bio-Rad for service.

Amplifier temperature sensor 1 has
failed*.

Power supply sensor failed. Please call
Bio-Rad for service.

Power Supply sensor has failed*.

Block power failure. Protocol
cancelled. Please call Bio-Rad for
service.

Power to block is out of range.

Logic power failure. Please call Bio-
Rad for service.

Logic power sensor is out of bounds.
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Table 13. Warning and error message solutions.

Message

Cause

Base power failure. Protocol cancelled.
Please call Bio-Rad for service.

Base power sensor is out of bounds.
Protocol cancelled.

Amplifier 2 sensor failed. Please call
Bio-Rad for service.

Amplifier temperature sensor 2 has
failed*.

Corrupt protocol memory detected.
Protocols may be lost. Please call Bio-
Rad for service.

Protocol storage memory has been
corrupted.

Unable to read reaction module
header. Please restart cycler. Please
call Bio-Rad for service.

Unable to read information from
reaction module properly.

Please restart cycler. Incorrect
checksum. Please call Bio-Rad for
service.

Information read from reaction module
appears incorrect.

Please restart cycler. Block power was
shut off. Please call Bio-Rad for
service.

There was a problem with the block
and power was shut off

One of the block sensors in a single
block has failed. The system has
cancelled the protocol and sent the
block to 4°C to preserve the samples.
Please call Bio-Rad for service.

One of the block sensors in a single
block has failed. The system has
cancelled the protocol at step x, cycle
y and sent the block to 4°C to preserve
the samples.

The error message may instruct the user to contact Bio-Rad. In this event, call the
nearest Bio-Rad Laboratories Technical Support team (page 3).

*Sensor Failure means that the sensor was deemed short, open or had changed more
than 3°C in a 50ms period and that this condition was present for more than 2
seconds.

If two or more block sensors fail (or both lid sensors fail) the protocol is terminated
and the block is sent to 4°C to preserve samples.
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10 Advanced Functions

The C1000™ thermal cycler provides open or limited access to system and
administrative functions. This chapter provides an overview of the advanced functions,
including the Utilities menu, Administrator menu, System folder, and data ports.

Utilities menus and functions (below)
Administrator functions (page 102)
Data in the SYSTEM folder (page 104)

Connect USB devices to the C1000 through the data ports to connect
devices, including how to connect a USB drive, mouse, or keyboard
(page 104)

Connect multiple S1000 thermal cyclers to the C1000 (page 105)

Running the C1000 under robotic control in a high-throughput laboratory
(page 107)

Utilities Menus and Functions

The Utilities menu provides a list of functions that control the C1000 thermal cycler.

1: About

21 Bun Logs

3 System Usage Log

4: Systemn Messages Log
5: Administrator Settings
&
7
g

|

: Service Menu
: Ta Calculator
: Gradient Calculakor

@ Use keypad to selact itern then press Enter

The menus and functions in the Utilities offer the following options:

About: View the current firmware versions and serial numbers.
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e Run Logs: View the run log for each time a protocol is run. Logs can also be
copied onto a USB key (for use when servicing the cycler)

< System Usage Log: View a log that contains a list of all events that occurred
during each run

e System Messages Log: View messages that occurred during all runs
e Administrator Settings: Open the Administrator functions (page 102)

NOTE: Only a logged in Administrator has access to Administrative
settings.

e Service Menu: Functions limited to service personnel from Bio-Rad
Laboratories

= T, Calculator: View and use the T, calculator to calculate the melting
temperature for a pair of primers
e Gradient Calculator: Calculate a temperature gradient across a block

Gradient Calculator Function

The Gradient Calculator displays the thermal gradient across a block. Use this
calculator to view the temperature in a specific well or row.

To calculate and view the thermal gradient on the block, follow these steps:
1. Open the Utilities menu

2. Select Gradient Calculator

3. Enter the Lower temperature and Gradient Range:

Fadle 0 Hiacor
Gradient
B0.0

9.4
58.3
56,3
539
Sz.0
50,7
a0.0

Temperature

]

o ' T 1 T L o N T == i =

Gradient F.ange

Q) Use Keypad to navigate between the rows,

l

Administrator Settings Menu

NOTE: Only a logged in Administrator may access the Administrator
Settings menu.

The Administrator Settings menu contains all the functions needed to set
access levels and system defaults for the C1000 thermal cycler. Open this list by
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Administrator Settings Menu

selecting Administrator Settings Menu in the Utilities list, and pressing ENTER.
The image below shows options listed in the Administrator Settings Menu:

: Set DatefTime

: Set Access Level

: Log Files Managemenk

: System Backup and Restore
1 User Management

: Incubate Sektings

: HC1Z Updaker

1 PYA270 Updater

: F2 Updater

1 Diagnoskic Test

| D | 20| meed T || e a0 | T

e Use keypad to selact itern then press Enter
The Administrator Settings menu contains these options:

e Set Date/Time: Select this option to set the date and time on the thermal
cycler

e Set Access Level: Select this option to set the user access levels to Open or
Secured

e Log Files Management: Select this option to clear or trim log files

e System Backup and Restore: Select this option to backup or restore system
settings from a USB drive

e User Management: Select this option to add or remove users and clear
passwords

e System Settings: Select this option to set the default incubate settings for the
lid temperature, lid cut-off, and incubation temperature

e HC12 Updater, PXA270 Updater, FX2 Updater: Select these options to
update the firmware on the thermal cycler

e Diagnostic Test: Select this option to perform a series or subset of diagnostic
self tests on the cycler (for use when servicing the cycler)
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SYSTEM Folder Functions

The SYSTEM folder provides access to system-wide templates and data. The image
below shows the content of the SYSTEM folder:

\SYSTEM

G2 Evooooot
- 1USE DRIVE
-9 PREVIOUS RUNS
="

© - RUM_LOGS
| RT_DATA
. [ TEMPLATE
G-y USERS

% Use the arrows on the keypad ta navigate through the file tree, Press
‘) "EMTER" to expand and collapse Folders,

The folders within the SYSTEM folder provide access to these functions:

e RT DATA: View real-time data that was collected with the CFX96 or CFX384
real-time detection instruments

e RUN LOGS: View or download the logs from a run]
< TEMPLATE: Edit or create the default protocol file for the thermal cycler

Using Data Ports

The C1000 has several data ports that can be used to transfer data to and from the
thermal cycler:

e A USB A port below the control panel:

Use this port to transfer data to and from a USB drive, or to attach a USB mouse
or keyboard.

e A USB B computer port on the back panel:

Use this port to connect a computer to run the C1000 thermal cycler and any
attached S1000 thermal cyclers.

¢ Four USB A ports located on the back panel:

Use these ports to connect up to four S1000 thermal cyclers, USB drives, a
mouse, or a keyboard.
e A test port on the back panel

Attaching USB B devices
Use USB B ports to connect the C1000 thermal cycler to a computer.
Attaching USB A devices

The USB A port can attach any of the following USB devices:
Connect a keyboard
Connect a USB drive

104
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Connect a bar code reader
Connect up to three S1000 thermal cyclers

To connect the S1000 directly to a C1000 follow these instructions:
1. Plug a USB cable into the S1000

Plug a high quality, shielded USB cable into the USB B port on the back of the
S$1000. For USB cable part numbers, see page 118.

2. Plug the USB cable into the C1000

Plug the other side of the USB cable into a USB B port on the back of the C1000.
The C1000 will detect the $S1000.

3. Open the main screen or instrument tree on the C1000

Open the main menu or instrument tree on the C1000, or in the 1000 series
software if the C1000 is connected to a computer.

4. Select the S1000

Select the S1000 by serial number or name. If the S1000 has a name, then the
name will be displayed instead of the serial number.

Attaching to the Test Port

The serial port is used to test the thermal cycler by service personnel.

Control an S1000 With the C1000

Up to three S1000s can run under the control of a C1000. The S1000 can connect to
the C1000 through a USB hub or in a “daisy chain” configuration, where the S1000 is
connected, in series, to a C1000.
When connected to a C1000, the S1000 can be controlled by:

e The C1000 control panel

Connect the S1000 directly or indirectly to the C1000 through a USB cable, then
program and run protocols using the C1000 user interface.

¢ The 1000 series Manager software
Connect the C1000 to a computer via the C1000’s USB B port, then control the
C1000 and any connected S1000s with the 1000 series software.
The following three sections describe how to connect and operate an $S1000 using a
C1000 cycler:
e Connect directly to a C1000 via the C1000 USB A port (below)
e Connect indirectly to a C1000 via the S1000 USB A port (page 106)
e Operating the S1000 while under the control of the C1000 (page 107)
For detailed instructions about running the S1000 when it is connected to a C1000 see

the instructions in the C1000 manual, or the 1000 series software online help or
manual.
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Connecting Directly to a C1000 via the C1000 USB A
port

To connect the S1000 directly to a C1000 follow these instructions:

1.

Plug a USB cable into the S1000

Plug a high quality, shielded USB cable into the USB B port on the back of the
S$1000 (page 8). For USB cable part numbers, see page 118.

Plug the USB cable into the C1000

Plug the other side of the USB cable into a USB A port on the back of the C1000.
The C1000 will detect the S1000.

Connect additional S1000s directly to the C1000
Repeat steps 1 and 2, to connect up to three S1000s directly to the same C1000.

Open the MAIN screen or instrument tree on the C1000

Open the MAIN screen or instrument tree on the C1000, or in the 1000 series
software if the C1000 is connected to a computer.

Select the S1000

Select the S1000 by serial number or name. If the S1000 has a name, then the
name will be displayed instead of the serial number.

Connecting Indirectly to a C1000 Thermal Cycler via the
$1000 USB A Port

The S1000 can function under the control of the C1000 thermal cycler even when it is
connected indirectly. To accomplish this follow these instructions:

1.

Plug a shielded USB cable into the S1000

Plug a high quality, shielded USB cable into the USB B port on the back of the
S1000 (page 8). A shielded USB cable can be ordered directly from Bio-Rad.

Plug the USB cable into the C1000

Plug the other side of the USB cable into a USB A port on the back of the C1000.
The C1000 will detect the first S1000 thermal cycler.

Connect another S1000 thermal cycler indirectly to the previous S1000

Plug a high quality, shielded USB cable into the USB B port on the back of
another S1000 thermal cycler. Plug the other end of the cable into a USB A port
on the previous $S1000 thermal cycler (the S1000 connected directly to the
C1000).

Connect an additional $1000 indirectly to the C1000
By repeating steps 1-3, you may connect up to three S1000s indirectly to the
same C1000.

Open the instrument tree
Open the instrument tree on the C1000 or in the 1000 series software.

Select the S1000

Select the S1000 by serial number or name. If the S1000 has a name, then the
name will display instead of the serial number.



Automated Control for Robotic Systems

Operating the $S1000 while under C1000 control

When the S$S1000 is under the control of the C1000, it is in “Semi-lock down mode”.
In Semi-lock down mode, the S1000 will not respond when control panel keys are
pressed. However, the following keys function on the control panel:

e SCREEN key: Press this key to access the Running Screen, Graphical Screen, and
Time Remaining Screen.

e PAUSE key: Press this key to temporarily stop a protocol that is currently running
on the $S1000

e ENTER key: Press this key to begin a run that has been remotely sent from the
C1000

e ENTER key: Press this key to skip a step

e CANCEL key: Press this key to cancel a protocol that is currently running on the
S1000

Automated Control for Robotic Systems

The 1000-series is capable of responding to robotic control commands in a high-
throughput workflow. To connect the C1000 to a robotic system, use a USB port.

Once connected, robotic commands automate basic operations of the C1000. For
information about these commands, download the Automation Guide from the Gene
Expression Gateway (www.bio-rad.com/genomics). This guide includes instructions
and commands for running C1000s under the control of a robotic system.
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Appendix A: Preinstalled Protocols

The C1000 comes with preinstalled protocols that provide a template for running new
PCR experiments. Use these protocols as templates. The following sections describe
the preinstalled protocols, and include tips about when to use them:

Standard 2 and 3-step protocols (below).
Touchdown PCR protocol to avoid non-specific primer binding (page 110).
iTaq protocols optimized to run with iTaq™ hot-start polymerase (page 110).

iProof protocols optimized to run with iProof™ high-fidelity polymerase
(page 111).

Reverse transcription protocols to amplify DNA from an RNA template
(page 112)

Nested primer protocols to amplify a specific DNA sequence from a large,
complex DNA template (page 112).

Standard Protocols

Two standard protocols that run two-step and three-step PCR with a standard DNA
polymerase. Choose these protocols to begin running PCR with new primers and DNA
template, or copy them to begin writing a new protocol. Table 14 lists the parameters
in each protocol.

Table 14. Standard Protocol*

STD2 STD3
To Run a Standard Two-Step To Run a Standard Three-Step
Protocol Protocol

Step :::gs:rature (°C) 'cl)'i"rr;;:'()r;\;r;:ssec) l::gs:rature (°C) 'cl,'irr;‘eeén;;:ssec)
or GOTO Step or GOTO Step

1 95 3:00 95 3:00

2 95* 0:30 95* 0:30

3 65 0:30 55 0:30

4 GOTO 2 29x 72 0:30

5 72 7:00 GOTO 2 29x
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Table 14. Standard Protocol*

6 |4 Infinite hold 00 |72 1:00
END 4 Infinite hold
Qo
7 END

Touchdown Protocol

A touchdown protocol tests for the best annealing temperature for a specific primer-
template pair. Choose this protocol to test a new set of primers and DNA template for
the optimal annealing temperature. Table 15 lists the parameters in each protocol
Table 15. Touchdown Protocol*

TCHDOWN
To run a protocol with an increment temperature
step that automatically finds the most stringent
conditions for primer binding

Step '(I)'?rgce)t_r?rgt;;irature °C) Time (min:sec) or Repeats

1 95 3:00

2 95* 0:30

3 60 (increment at -0.5°C/ | 0:30
cycle)

4 72 0:30

5 GOTO 2 29x

6 95 0:30

7 45 0:30

8 72 0:30

9 GOTO 6 29x

10 72 7:00

11 4 Infinite hold OO

12 END

iTaq Polymerase Protocols

iTaq DNA polymerase is an antibody-mediated hot-start polymerase that is suitable
for both PCR and real-time. The iTaq protocols run PCR using the optimal parameters
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iProof Polymerase Protocols

for this polymerase and associated buffers. iTaq polymerase is designed to be

activated during the first step at 98°C and to amplify small to medium-size templates.
Table 16. iTaq Protocol*

iTAQ-FST
To Run Fast PCR
Target Time
stp [zt [(mieses
Step Repeats
1 98 0:30
2 92* 0:01
3 70 0:10
4 GOTO 2 29x
5 72 0:30
6 END

iProof Polymerase Protocols

iProof DNA polymerase is a high-fidelity polymerase that is designed to quickly and
precisely amplify long targets using a proofreading enzyme combined with a DNA
binding protein. These iProof protocols include optimal parameters for this enzyme
and associated buffers, including an initial 95°C step to activate the enzyme and a
final long extension step. Each of these protocols is adjusted for a distinct range of
target sizes. Table 17 lists the parameters in each protocol.

Table 17. iProof Protocol*

IPRF1KB IPRFS8KB IPRF15KB
To amplify 1 kb or To amplify 8 kb or To amplify 15 kb or
smaller targets fast smaller targets smaller targets
Target Time Target Time Target Time
Ste Temperature | (min:sec) |Temperature | (min:sec) | Temperature | (min:sec)
P l-c) or GOTO |0r (°C) or GOTO |or (°C) or GOTO |or
Step Repeats |Step Repeats |Step Repeats
1 98 0:30 98 0:30 98 0:30
2 98* 0:05 98* 0:05 98* 0:05
3 60 0:10 60 0:10 60 0:10
4 72 0:30 72 4:00 72 7:30
5 GOTO 2 29x GOTO 2 29x GOTO 2 29x
6 72 5:00 72 5:00 72 5:00
4 Infinite 4 Infinite 4 Infinite
hold hold hold
(e @] (e @] (e @]
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Table 17. iProof Protocol*

END

END

END

IScript Polymerase Protocol
Table 18. IScript Protocol

Target .
Time
Step LTS (min:sec) or
(°C) or GOTO )
Step Repeats
1 25 5:00
42 30:00
3 85 5:00
4 4 Infinite hold
o
5 END

Nested Primer Protocols

Nested primers amplify a specific DNA sequence from a large, complex DNA template

such as genomic DNA. Table 19 lists the parameters in each protocol.
Table 19. Nested Primer Protocol*

NESTPR2 NESTPR3
To Run Two-step Protocol Using To Run a Three-step Protocol Using
Nested Primers Nested Primers
Target . . Target . .
Step Ten?perature (°C) I:‘n;‘ee:)lzlar::ssec) Ten?perature (°C) I:n;z:)n;;:;sec)
or GOTO Step or GOTO Step
1 95 4:00 95 0:30
2 95* 0:30 95* 0:30
3 65 0:30 55 0:30
4 GOTO 2 39x 72 0:30
5 72 7:00 GOTO 2 39x
6 4 Infinite hold 72 7:00
o
7 95* 0:30 4 Infinite hold CO
8 65 0:30 95 0:30
9 GOTO 7 39x 55 0:30
10 72 7:00 72 0:30
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Table 19. Nested Primer Protocol*

Nested Primer Protocols

11 4 Infinite hold GOTO 8 39x
(@ @]
12 END 72 7:00
13 4 Infinite hold QO
14 END
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Appendix B: Operating Specifications

The C1000 thermal cycler is designed for repeatable, consistent results. It heats and
cools very fast during operation. Users should follow the operating specifications
listed in this section to achieve reliable results:

¢ Instrument operating specifications and recommendations
¢ Gradient specification

Instrument Operating Specifications

This thermal cycler is designed to operate safely in a standard research laboratory for
research applications.

NOTE: This instrument is for research use only.
For safe and reliable results, the operation of this instrument must follow the

specifications listed in this manual. To ensure safe operation, follow these
recommendations:

¢ Place the thermal cycler base on a flat surface

¢ Do not block fans during operation; keep the area around the instrument
clear of objects or debris that could block air flow

¢ Read this manual for best usage practices
¢ Never remove the instrument’s outer casing

¢ Do not operate in extreme humidity where condensation can impede proper
operation

¢ Do not operate at extreme altitude
¢ Use only the provided power cord

Table 20. Operating specifications

Requirement Specification

Thermal Block +0.4°C well-to-well uniformity at 90°C within 10 seconds
Uniformity

Thermal Accuracy +0.2°C of programmed target temperature

Maximum Temperature |100°C
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Table 20. Operating specifications

Requirement

Specification

Minimum Temperature |0°C

Max Ramp Rate 5°C/second
Heated Lid Range 0-110°C
Dimensions 18” x 11” x 12.5”
Weight 25.5 Ibs

Line Voltage

100-240 VAC rms (no adjustment needed among voltages
within these ranges)

Frequency 50-60 Hz single phase

Input Power 400 W max

Fuses Two 6.3 A, 250V, 5 x 20 mm

Display 12 x 9 cm, high resolution, full color
Ports 5 USB-A, 1 USB-B

Gradient Specifications

This thermal cycler can generate a temperature gradient across a 96-well or dual 48-
well block. To view the estimated temperature in each well, use the GRADCALC tool.
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Table 21. Gradient specifications

Requirement

Specification

Gradient Direction

Back (lower temperature) to front (upper temperature) of
block

Maximum Gradient

30°C to 100°C

Gradient Temperature
Differential

1-24°C

Gradient Uniformity

+0.4°C well to well uniformity within 10 seconds of step
initiation

Gradient Accuracy

+0.2°C of programmed target temperature

Gradient Calculator
Accuracy

+0.4°C of the actual well temperature
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Appendix C: Catalog Numbers

This appendix lists useful catalog numbers and descriptions for the following
components and accessories in the 1000-series:

¢ 1000-series components and descriptions (below)
e Accessories for the 1000-series with descriptions

Components of the 1000-series

Table 20 lists the components of the 1000-series instruments and software with the
descriptions and catalog numbers:

Table 22: Catalog numbers for the 1000-series instruments and software.

Product Description Catalog
number

Thermal cycler bases and reaction modules

C1000 base Thermal cycler base for PCR and real time | 184-1000
PCR

S$1000 base Thermal cycler base for PCR 184-2000

96 reaction module 96-well block for PCR with adjustable, 184-0096
heated lid

Dual 48 reaction module | Two 48-well blocks for PCR with adjust- 184-0048
able, heated lid

384 reaction module 384-well block for conventional PCR with 184-0384
adjustable, heated lid

C1000 96-well Fast Sys- | C1000 chassis and 96 Fast reaction mod- | 185-1096

tem ule system
C1000 48/48 Fast Sys- C1000 chassis and 48/48 Dual Fast reac- 185-1048
tem tion module system

C1000 384-well System C1000 chassis and 384-well reaction mod- | 185-1384
ule system
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Table 22: Catalog numbers for the 1000-series instruments and software.

Product Description Catalog
number

S1000 96- well Fast Sys- | S1000 chassis and 96 Fast reaction mod- | 185-2096

tem ule system

S$1000 48/48 Fast System | S1000 chassis and 48/48 Dual Fast reac- 185-2048
tion module system

S$1000 384-well System S$1000 chassis and 384-well reaction mod- | 185-2384
ule system

Real time detection modules

CFX96 Real Time Detec- | Real time detection module with 96-well 184-5096

tion module block

Software

C1000 Manager soft- Software package to run PCR with one or | 184-4000

ware more thermal cyclers in a single window

CFX Manager software Software package to run real-time PCR 184-5000
and PCR with one or more thermal cyclers
in a single window

CFX Manager Security Software package to run real-time PCR 184-5001

Edition software

and PCR with one or more thermal cyclers
in a single window. Includes security fea-
tures for CFR part 11 compliance

Accessories for the 1000-series
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Table 21 lists accessory parts for the 1000-series instruments. It includes descriptions

and catalog numbers:

Table 23: Catalog numbers of accessories to the 1000-series.

Product Description Catalog
number
USB cable Shielded USB cable to connect the S1000 184-8000
directly to C1000.
Tube Tray Provides structural support for one or a few 184-7000
tubes




Bio-Rad
Laboratories, Inc.

Life Science
Group
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