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© Copyright 2008, Roche Diagnostics GmbH. All rights reserved.

Information in this document is subject to change without notice. No part of this document
may be reproduced or transmitted in any form or by any means, electronic or mechanical,
for any purpose, without the express written permission of Roche Diagnostics GmbH.

Questions or comments regarding the contents of this manual can be directed to the
address below or to your Roche representative.

Roche Diagnostics GmbH
Roche Applied Science
Customer Support
Nonnenwald 2

82372 Penzberg, Germany

Every effort has been made to ensure that all the information contained in the
LightCycler® 480 Instrument Operator’s Manual is correct at the time of printing.

However, Roche Diagnostics GmbH reserves the right to make any changes necessary
without notice as part of ongoing product development.

1] Contact Addresses

Manufacturer Roche Diagnostics Ltd.
Forrenstrasse

CH-6343 Rotkreuz
Switzerland

Distribution Roche Diagnostics GmbH
Sandhofer Stral3e 116
D-68305 Mannheim
Germany

Distribution in USA Roche Diagnostics
9115 Hague Road
PO Box 50457
Indianapolis, IN 46250
USA




Declaration of Conformity

Il Declaration of Conformity

89/336/EEC relating to “Electromagnetic Compatibility” and Council
Directive 73/23/EEC relating to “Low Voltage Equipment”.

The following standards were applied: IEC/EN 61326 (EMC) and
IEC/EN 61010-1 (Safety).

UL 61010-1 Electrical Equipment for Measurement, Control and Laboratory
c @ us Use; Part 1: General Requirements

CAN/CSA-C22.2 No. 61010-1 (Second Edition) Safety Requirements for
Electrical Equipment for Measurement, Control and Laboratory Use;

c € The instrument meets the requirements laid down in Council Directive

LISTED

Part 1: General Requirements

IV 21 CFR Part 11 Compliance

LightCycler® 480 Software is designed to provide compatibility” with FDA’s 21 CFR Part
11 requirements. The software is compatible with the regulations for electronic records
(Subpart B). Since LightCycler® 480 Software does not feature electronic signatures the
regulations for electronic signatures (Subpart C) are not applicable.

° “Full part 11 compliance of the LightCycler® 480 Software is to be established

at the user’s site and depends on appropriate configuration and setup, and the
implementation of suitable organizational measures.

Vv Warranty

Information on warranty conditions are specified in the sales contract. Contact your
Roche representative for further information.

Any unauthorized modification of the instrument entails the invalidity of the guarantee
and service contract.

Vi Trademarks

LIGHTCYCLER, LC, HYBPROBE, SIMPLEPROBE and COBAS are trademarks of
Roche.

PROBELIBRARY is a registered trademark of Exiqon A/S, Vedbaek, Denmark. Universal
ProbeLibrary is covered by US and other patent applications owned by Exiqon A/S.

SYBR is a trademark of Molecular Probes, Inc., Eugene, OR, USA.
FAM and HEX are trademarks of Applera Corp., Norwark, CT, USA.

Other brands or product names are trademarks of their respective holders.
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VIl Intended Use

The LightCycler® 480 Instrument is intended for performing rapid, accurate polymerase
chain reaction (PCR) in combination with real-time, online detection enabling Absolute
or Relative Quantification of a target nucleic acid, as well as post-PCR analysis of the am-
plified nucleic acid by Melting Curve analysis.

The LightCycler® 480 Instrument is intended for general laboratory use and must be
used exclusively by laboratory professionals trained in laboratory techniques and having
studied the instructions for use of this instrument. The LightCycler® 480 Instrument is
not intended for use in diagnostic procedures.

VIIl License Statements for the
LightCycler® 480 Instrument

This LightCycler® 480 Real-Time PCR System is an Authorized Thermal Cycler. Its
purchase price includes the up-front fee component of a license under the non-U.S.
counterparts of U.S. Patents Nos. 4,683,202, 4,683,195 and 4,965,188 owned by E
Hoffmann-La Roche Ltd. (“Roche”), covering the Polymerase Chain Reaction (PCR)
process, to practice the PCR process for internal research and development using this
instrument. The running royalty component of that license may be purchased from
Applied Biosystems or obtained by purchasing Authorized Reagents. This instrument
is also an Authorized Thermal Cycler for use with applications licenses available from
Applied Biosystems. Its use with Authorized Reagents also provides a limited PCR license
in accordance with the label rights accompanying such reagents. Purchase of this product
does not itself convey to the purchaser a complete license or right to perform the PCR
process.

This LightCycler® 480 Real-Time PCR System is a real-time thermal cycler licensed for
use in research under U.S. Patent No. 6,814,934 and corresponding claims in its non-
U.S. counterparts, and under one or more of U.S. Patents Nos. 5,038,852, 5,656,493,
5,333,675, or corresponding claims in their non-U.S. counterparts, owned by Applera
Corporation. No right is conveyed expressly, by implication or by estoppel under any oth-
er patent claim, such as claims to apparatus, reagents, kits, or methods such as 5’ nuclease
methods. This instrument is for research use only. For further information on purchasing
licenses other than for in vitro diagnostics, contact the Director of Licensing at Applied
Biosystems, 850 Lincoln Centre Drive, Foster City, California 94404, USA.

Parts of the Software used for the LightCycler® 480 System are licensed from Idaho
Technology Inc., Salt Lake City, UT, USA.

This product is covered in-part by US 5,871,908 or any foreign equivalents, co-exclusively
licensed from Evotec OAI AG. The purchase price includes a license to practice the meth-
ods covered by US 5,871, 908 by using the product. Purchase of this product, however,
does not convey to the purchaser a license or right to

(i) commercially make, have made or sell reagents and/or kits, or

(ii) buy or use reagents and/or kits provided by a third party

used in conjunction with the product or any other thermocycler to practice the methods
covered by US 5,871,908 or any foreign equivalents.
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IX Software License Agreement

Read the following terms and conditions of this Software License Agreement (“Agree-
ment”) carefully before installing the LightCycler® 480 Software, hereinafter referred to as
(“Software”). Proceeding with the installation of the Software will constitute acceptance
of the terms and conditions of this Agreement. By accepting the terms and conditions
of this Agreement, the end-user (“Licensee”) assumes all responsibility and liability for
the selection of this Software to achieve the intended results, and for its installation and
subsequent use. If Licensee is not willing to be bound by the terms and conditions of this
Agreement, the Software package must be promptly returned to Roche (“Supplier”) with
a copy of the receipt against refunding of the purchase price for this Software.

1 Program License Agreement

Licensee assumes all responsibility and liability for the selection of this Software to achieve
the intended results, and for its installation and subsequent use. The Software is protected
by copyright.

2 Grant of Software License

Supplier grants to Licensee subject to continuous compliance with all the provisions here-
inafter, a non-exclusive, single-use license to use the Software upon the terms and condi-
tions contained in this Agreement.

Licensee may:

a. Use the Software on up to five workstations at a time and such workstations have to
be owned, leased or otherwise controlled by Licensee, whether in a network or other
configuration.

b. Transfer the Software by assigning the rights under this Agreement to another party,
provided that the other party agrees in writing to accept the terms and conditions of
this Agreement. In addition, Licensee must ensure that the copyright notice is main-
tained on the Software transferred.

Licensee may not:

a. Use the Software, in whole or in part, except as expressly provided in this Agreement.

b. Use the Software on more than five workstations at a time.

c. Copy, sell, or otherwise transfer the Software or assign its rights under this Agreement,
in whole or in part, to another party, except as expressly provided in this Agreement.

d. Rent, distribute, license or sublicense the Software.
e. Create derivative works based on Software.
f. Modify, adapt, translate, reverse engineer, decompile or disassemble the Software.

Supplier reserves all rights not expressly granted herein, including, but not limited to, the
rights to market the Software either directly or through affiliates, distributors and/or third
parties.

For further information, please contact your local Roche Applied Science sup-
port organization. You will find the contact information on the following webpage:
www.roche-applied-science.com.
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3 Limited Warranty

The Software is provided “as is” without warranty of any kind, either expressed or implied,
including, but not limited to the implied warranties of merchantability and fitness for
a particular purpose. The entire risk as to the quality and performance of the Software
is with Licensee, should the Software prove to be defective. Licensee assumes the entire
costs of all necessary servicing, repair, or correction. However, Supplier warrants that the
program media on which the Software is furnished is free from defects in materials and
workmanship under normal use for a period of ninety (90) days from the date of delivery
as evidenced by a copy of your receipt. SUPPLIER MAKES NO FURTHER WARRANTIES
OR GUARANTEES NOR EXPLICIT NOR IMPLIED.

4 Disclaimer of Warranties

THE WARRANTY SET FORTH IN THE PREVIOUS PARAGRAPH, IS IN LIEU OF ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED, ARISING BY LAW, FROM A COURSE
OF PERFORMANCE, A COURSE OF DEALING, TRADE USAGE, OR OTHERWISE.
SUPPLIER AND ANY ENTITY CONTROLLING, CONTROLLED BY OR UNDER
COMMON CONTROL WITH SUPPLIER (“SUPPLIER’S AFFILIATE”) SPECIFICALLY
DISCLAIM, WITHOUT LIMITATION, ALL WARRANTIES OF ANY KIND, WHETHER
EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WAR-
RANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND
NON-INFRINGEMENT. SUPPLIER AND SUPPLIER’S AFFILIATES MAKE NO REP-
RESENTATION OR WARRANTY AS TO THE SOFTWARE OR AS TO THE RESULTS
TO BE ATTAINED BY LICENSEE OR ANY THIRD PARTY FROM THE SOFTWARE.
LICENSEE ACKNOWLEDGES THAT IT HAS NOT RELIED UPON ANY REPRESEN-
TATIONS OR WARRANTIES MADE BY SUPPLIER OR A SUPPLIER’S AFFILIATE EX-
CEPT FOR THOSE EXPRESSLY AND SPECIFICALLY SET FORTH IN THIS AGREE-
MENT.




Software License Agreement

5 Limitations of Remedies

Supplier’s sole liability and Licensee’s sole remedy shall be:

a. The replacement of the program media not meeting Supplier’s limited warranty and
which is returned to Supplier with a copy of Licensee’s receipt;

b. If Supplier is unable to deliver replacement of program media which is free of defects
in material and workmanship, Licensee may terminate this Agreement by returning
the Software and a copy of Licensee’s receipt to Supplier, and Licensee’s money will be
refunded.

IN NO EVENT WILL SUPPLIER OR ANY OF SUPPLIER’S AFFILIATES (OR THEIR RE-
SPECTIVE OFFICERS, EMPLOYEES, CONSULTANTS, ATTORNEYS OR AGENTS), BE
LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAM-
AGES (INCLUDING, BUT NOT LIMITED TO, LOST PROFITS, LOST DATA OR IN-
FORMATION, LOSS OF USE OF THE SOFTWARE, BUSINESS INTERRUPTION, LOSS
OF BUSINESS REPUTATION OR GOODWILL, OR DOWNTIME COSTS) WHICH
THE LICENSEE OR THIRD PARTIES MAY INCUR OR EXPERIENCE, DIRECTLY OR
INDIRECTLY ARISING OUT OF OR RELATING TO THE SOFTWARE, THIS AGREE-
MENT, OR THE TERMINATION OF THIS AGREEMENT, EVEN IF SUPPLIER OR A
SUPPLIER’S AFFILIATE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAM-
AGES AND NOTWITHSTANDING ANY FAILURE OF ESSENTIAL PURPOSE. THE
AGGREGATE LIABILITY, ON A COMBINED BASIS, OF SUPPLIER AND SUPPLIER’S
AFFILIATES (AND THEIR RESPECTIVE OFFICERS, EMPLOYEES CONSULTANTS,
ATTORNEYS, AND AGENTS) FOR DAMAGES FOR ANY CAUSE WHATSOEVER DI-
RECTLY OR INDIRECTLY RELATING TO OR ARISING OUT OF THIS AGREEMENT
OR THE SOFTWARE, AND REGARDLESS OF THE FORM OF ACTION, SHALL BE
LIMITED TO, AT SUPPLIER’S OPTION, REPLACEMENT OF THE SOFTWARE OR RE-
FUND OF THE FEES RECEIVED BY SUPPLIER OR A SUPPLIER’S AFFILIATE FROM
LICENSEE WITH RESPECT TO THE SOFTWARE.

6 General Information

Licensee may not sublicense, assign or transfer the license or the Software, in whole or in
part, except as expressly provided in this Agreement. Any attempt otherwise to sublicense,
assign or transfer any of the rights, duties or obligations hereunder is void.

7 Intellectual Property Rights

Licensee shall only hold those rights to the Software that are expressly described in Sec-
tion 2 of this Agreement. Any other rights with regard to the Software, including with-
out limitation, ownership rights and patent, copyright, trademark, trade secret and other
intellectual property rights, shall remain the sole property of Supplier. Licensee will not
remove from the Software any references to copyrights, trademarks or other ownership
rights, or cover up or alter any such references. Licensee will take all reasonable steps
to prevent any unauthorized use, reproduction, sale, or publication of the Software or
the unauthorized provision of access thereto. Licensee will indemnify and hold harmless
Supplier from any losses, damages, claims and expenses (including, without limitation,
reasonable legal expenses) relating to any infringement of the rights of Supplier caused by
Licensee, Licensee’s breach of this Agreement or Licensee’s use of the Software in a manner
not authorized under this Agreement.
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8 Duration and Termination

The Agreement is effective until terminated. Licensee may terminate this Agreement at
any time by destroying the Software and documentation relating to the Software in any
form. The Agreement will terminate automatically and without notice from Supplier, if
Licensee fails to comply with any term or condition of this Agreement. Licensee agrees to
destroy the Software upon termination of this Agreement by Supplier. On any termina-
tion of this Agreement, all rights of use of the Software held by Licensee shall expire.

9 Import, Export and Use of the Software

Licensee shall be exclusively responsible for ensuring compliance with the relevant legisla-
tion relating to its rights to import, export or use the Software.

10 Miscellaneous

Should any part of this Agreement be declared void or unenforceable by a court of com-
petent jurisdiction, the remaining terms shall remain in full force and effect.

Failure of Supplier to enforce any of its rights in this Agreement shall not be considered
a waiver of its rights, including but not limited to its rights to respond to subsequent
breaches.

By opening and using this Software Licensee acknowledges that he has read this Agree-
ment, understands it, and agrees to be bound by its terms and conditions. Licensee fur-
ther agrees that this Agreement is the complete and exclusive statement of the Agreement
between Licensee and Supplier and supersedes any proposal or prior agreement, oral or
written, any other communications between Licensee and Supplier relating to the subject
matter of this Agreement.

The headings of the several Sections of this Agreement are intended for convenience of
reference only and are not intended to be a part of or to affect the meaning or interpreta-
tion of this Agreement.

11 Governing Law and Place of Jurisdiction

This Agreement shall be governed by and construed in accordance with the laws of the
State of Indiana, without giving effect to any choice of law principles thereof. The par-
ties agree that the United Nations Convention on Contracts for the International Sale of
Goods (1980) is specifically excluded from application to this Agreement.




Preamble

X Preamble

Before setting-up operation of the LightCycler® 480 Instrument, it is important to read
this Operator’s Manual thoroughly and completely. Non-observance of the instructions
contained in this manual could entail safety hazards.

Xl  Usage of the LightCycler® 480 Instrument
Operator’s Manual

This Operator’s Manual assists with operating the LightCycler® 480 Instrument. It
contains the following chapters:

Chapter A Overview contains a short introduction to the operating mode of the
LightCycler® 480 Instrument and describes the system’s specifications.

Chapter B System Description contains instructions on the installation of the
LightCycler® 480 Instrument and a description of the system’s components and con-

sumables.

Chapter C Operation describes the operating procedures for the LightCycler® 480
Instrument.

Chapter D LightCycler® 480 Software contains instructions for programming
LightCycler® 480 Instrument runs and performing data analysis.

Chapter E Maintenance describes the maintenance procedures that are required for the
LightCycler® 480 Instrument.

Chapter F Appendix contains the Index and Ordering Information.

LightCycler® 480 Instrument — Software Version 1.5
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XIl Conventions Used in this Manual

Text Conventions

To impart information that is consistent and memorable, the following text conventions
are used in this Operator’s Manual:

Numbered Listing Steps in a procedure that must be performed in the
order listed.

Italic type, blue Points to a different chapter in this Operator's Manual
which should be consulted.

Italic type Describes how to proceed when operating the
LightCycler® 480 Software.

Asterisk () Denotes a product available from Roche Applied Science.

Symbols

In this Operator’s Manual symbols are used as an optical signal to point out important
things.

Heading Description

»
<
3
<3
=3

WARNING This symbol is used to indicate that noncompliance
with instructions or procedures could lead to physi-
cal injury or even death or could cause damage to
the instrument. Consult the Operator's Manual.

HOT SURFACE This symbol is used to label potentially hot
instrument surfaces.

BIO HAZARD This symbol is used to indicate that certain
precautions must be taken when working with
potentially infectious material.

IMPORTANT NOTE Information critical to the success of the procedure
or use of the product.

INFORMATION NOTE | Additional information about the current topic or
procedure.

Procedure continued on next page.

O ePp PP

End of procedure.
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The Following Symbols Appear on the Instrument or Components of the
Control Unit

MANUFACTURER OF On the instrument type plate.

DEVICE

CE MARK The CE mark on the instrument type plate
expresses conformity with requirements of the
directives relevant for this instrument.

u cUL MARK On the instrument type plate.
C\ ® I- us
LISTED

CONSULT THE On the instrument type plate.

OPERATOR'S MANUAL

HOT SURFACE . On the margin of the multiwell plate loader.

1
2. On the surface of the block cycler cover.
3. On the surface of the block cycler unit.
4. On the Xenon lamp unit.

BIO HAZARD On the margin of the multiwell plate loader.

WEEE Electrical and electronic equipment marked with
this symbol are covered by the European
directive WEEE.

The symbol denotes that the equipment must
not be disposed off in the municipal waste
system.

gl
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XIlII Warnings and Precautions

The LightCycler® 480 Instrument must only be used by trained and skillful personnel.

It is essential that the following safety information required for installation and
operation of the LightCycler® 480 Instrument are carefully read and observed. Please
assure that this safety information is accessible for every employee working with the
LightCycler® 480 Instrument.

Handling Requirements

is a potential danger for the user of an electric shock or physical injury if the

The LightCycler® 480 Instrument is an electromechanical instrument. There
instrument is not used according to the instructions given in this manual.

» Follow all safety instructions printed on or attached to the analytical
instrument.

» Observe all general safety precautions which apply to electrical
instruments.

» Do not access any electrical parts while the LightCycler® 480 Instrument
is connected to the mains.

» Never touch switches or power cord with wet hands.

» Do not open the housing while the LightCycler® 480 Instrument is
connected to the main power supply.

» Never clean the instrument without turning the instrument power switch
off and disconnecting the power cord.

» Users may replace fuses and the Xenon lamp if they follow the procedures
described in in this Operator’'s Manual. Any other electrical modification

is not allowed and could render the warranties on the LightCycler® 480
Instrument null and void.

» Only authorized service personnel are allowed to perform service or repairs
required for this unit.

» Do not open the block cycler compartment during operation.

> Always wear safety goggles and gloves when dealing with toxic, caustic or
infectious materials.

» Although working with highly purified nucleic acids, please regard for your
own safety all biological material as potentially infectious. Handling and
disposal of such material should be performed according to local safety
guidelines. Spills should be immediately disinfected with an appropriate

disinfectant solution to avoid spreading contamination to laboratory
personnel or equipment.

> Please refer to section Maintenance to find instructions for cleaning the
LightCycler® 480 Instrument.

» The multiwell plate holder, the thermal block cycler, the block cycler cover,
and the Xenon lamp are hot while the instrument is operating.
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Warnings and Precautions

General Precautions

The LightCycler® 480 System is equipped with software, enabling the user of
the Product to connect it with a network. Roche draws the attention of the user
to the fact that such connection may have an adverse effect on the Product’s
integrity, e.g., due to an infection of the Product with malicious code (viruses,
Trojan horses, etc.) or access by unauthorized third parties (e.g., intrusion by
attackers). Roche therefore highly recommends to protect the Product against
such risks by taking appropriate and state-of-the-art action.

As the Product is not intended to be used within networks without an ap-
propriate firewall and has not been designed for such use, Roche assumes no
liability in that regard.

Roche offers the user the Cobas IT firewall to be installed prior to the first
connection of the Product to any network. For further information on this
Cobas IT firewall and/or the Roche network security concept please contact
your local Roche representative.

In the event the user connects the Product with any network without using
the Cobas IT Firewall, Roche cannot offer any Product support regarding any
problem resulting from such network connection.

In case of a stand-alone use of the software of the Product on or in connec-
tion with other IT components (e.g., installation on other PCs) Roche assumes
no liability with respect to any interference of the user’s networks and/other IT
components such use might have. Roche’s liability for the proper functioning
of the software under the respective license and/or purchase agreements with
the user shall remain unaffected.

Contact your local Roche representative for detailed information on the
Cobas IT firewall.

Microsoft Office and Norton Antivirus software are tested not to interfere
with LightCycler® 480 Software and LightCycler® 480 Software modules.

Any other additional software must not be installed on the LightCycler® 480
Instrument control unit. Installation of any other additional software on the
LightCycler® 480 Instrument control unit presents the risk of interference with
LightCycler® 480 Software and LightCycler® 480 Software modules, and could
affect result security.

Anti-virus software is not provided. Therefore, it is essential to take precau-
tions to ensure that any software loaded onto the LightCycler® 480 Instrument
control unit is virus-free.

It is not allowed to connect two LightCycler® 480 Instruments to one control
unit.

Make sure the main switch is freely accessible.

Incorrect location can cause incorrect results and damage to the equipment
parts. Follow the installation instructions carefully. Moving the instrument must
be performed only by qualified Roche service personnel.

Danger of explosion through sparks. Keep all potentially inflammable or
explosive material (for example, anesthetic gas) away from the instrument.
Spraying liquid on electrical parts can cause a short circuit and result in a fire.
Keep the cover closed while the instrument is connected to the mains and

do not use sprays in the vicinity of the LightCycler® 480 Instrument. During
firefighting operations, disconnect the LightCycler® 480 Instrument from the
mains.

> PPPPP B

Do not manipulate the instrument.
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Warnings and Precautions

Electrical Safety

The LightCycler® 480 Instrument is designed in accordance with Protection
Class | (IEC). The chassis/housing of the instrument is connected to protection
earth (PE) by means of a cord. For protection against electrical shock hazards,
the instrument must be directly connected to an approved power source such
as a three-wire grounded receptacle for the 230V line. Where an ungrounded
receptacle is encountered, a qualified electrician must replace it with a prop-
erly (PE) grounded receptacle in accordance with the local electrical code. An
extension must not be used. Any break in the electrical ground path, whether
inside or outside the instrument, could create a hazardous condition. Under
no circumstances should the user attempt to modify or deliberately defeat the
safety features of this instrument. If the power cord becomes cracked, frayed,
broken, or otherwise damaged, it must be replaced immediately with the
equivalent part from Roche Diagnostics.

Warnings should be consulted as regards interactions and non-recommended functions.
The likely scope for misuse must be considered. It is advisable to draw attention to the
likely consequences.

Prologue




Disposal of the Instrument

XIV Disposal of the Instrument

Disposal Recommendations

All electrical and electronic products should be disposed off separately from the
municipal waste system. Proper disposal of your old appliance prevents potential negative
consequences for the environment and human health.

The instrument must be treated as biologically contaminated-hazardous waste.
Decontamination (ie, a combination of processes, including cleaning,
disinfection and/or sterilization) is required before reuse, recycling or disposal.

Dispose the instrument according to local and/or labor regulations.
For more information contact your local Roche Support personnel.

Components of your Control Unit such as the computer, monitor, keyboard,
etc. which are marked with the crossed-out wheeled bin symbol are covered
by the European Directive 2002/96/EC on waste electrical and electronic
equipment (WEEE) of the European Parliament and the Council of 27 January
2003.

These items must be disposed off via designated collection facilities appointed
by government or local authorities.

For more information about disposal of your old product, please contact your
city office, waste disposal service or your local Roche Support personnel.

Constraint

It is left to the responsible laboratory organization to determine whether control unit
components are contaminated or not. If contaminated, treat in the same way as the

instrument.
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Chapter A * Overview

Short introduction to the operating mode
of the LightCycler® 480 Instrument and
description of system specifications
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Overview

Introduction
Overview 4
1 Introduction [

The LightCycler® 480 System enables you to perform real-time, online PCR combined
with rapid cycling of up to 96 or 384 samples (depending on the thermal block cycler
installed).

After monitoring fluorescence during nucleic acid amplification, results can be analyzed,
for example, by quantification. The outstanding thermal homogeneity and cycling speed
of the LightCycler® 480 System provide exact results in a short time.

The optical detection system offers the flexibility to detect a broad range of sequence-de-
pendent (e.g., HybProbe probes and hydrolysis probes) and sequence-independent probes
(e.g, SYBR Green I).

The streamlined LightCycler® 480 Software provides excellent tools to generate high-
quality data. Advanced software tools facilitate intuitive, fast navigation, allowing easy
programming, data capture and analysis. The sophisticated new software offers an un-
matched broad range of supported applications combined with a versatile analysis work-
flow for each application:

P Acquire Relative Quantification results in one click with the new fast-tracking Basic
Relative Quantification analysis mode. Or benefit from the extended software capa-
bilities represented by the Advanced Relative Quantification analysis mode.

P Perform Endpoint Genotyping as a fast and easy method for genotyping with
hydrolysis probes. In addition to the well known Melting Curve Genotyping method a
fast-tracking approach is provided for simple experimental setups to analyze a single
SNP with the Endpoint Genotyping method.

P With the accessory Software Module Gene Scanning analyze genetic variations (SNPs,
mutations, methylations) with the novel High Resolution Melting method. The
LightCycler® 480 Software automatically determines differences in the genotype of
each sample by comparing all melting curve profiles.

Use the accessory Multiple Plate Analysis Software to perform statistic analyses with
different analysing modules, e.g., AbsQuant Summary or Haplotyping.

To remote control your instrument with a LIMS System, use the additional LIMS
Module.

For more details on the broad range of Software capabilities and their usage, see section
LightCycler® 480 Software.

Based on the latest improvements a new LightCycler® 480 Instrument (LightCycler® 480
Instrument II) is launched employing advanced state-of-the-art instrument parts (e.g.,
novel optical system and thermal block cycler).

Based on the excellent flexibility of the novel LightCycler® 480 Software (Version 1.5) all
new instrument components of the LightCycler® 480 Instrument II are compatible with
the LightCycler® 480 Instrument I.

e —

——




New Features

Hardware

2 New Features

2.1 Hardware

New Components

LightCycler® 480 Thermal Block Cycler Unit (96-/384-well) Silver

|
|

LightCycler® 480 Optical Unit Il (improved filter set)

LightCycler® 480 Multiwell Plates 96/384, clear

2.2 Software

The following section provides a list of the new features of LightCycler® 480 Software
Version 1.5.

General Software Features

Function New Feature

Basic Improved overall performance
Guided workflows to ease-up daily work
Improved data handling in all modules

Simplified workflow to open existing experiments, create new experi-
ments and to use macros or templates via the Overview screen

Flexible sort functionalities for all tables
Zoom and multi-select functions in all charts

Display of charts from different analyses (of one experiment) in one
dialog (both channels in dual color analyses)

State-of-the-art batch export functionalities to tab-delimited files
Broader range for melting curve analysis (start at 20 °C)

Sample Editor Flexible Plate View to depict sample information and results, addition-
ally to the well known Table View (also for all analysis modes)

Flexible display of results by different properties

Novel fast-tracking editing tools (e.g., for standard curve setup)

Print function in the multiwell plate image for pipetting purposes

Multi-select and zoom functions in all multiwell plate images
Macro functions  Display of the macro summary information

Check of the barcode reader plate ID and input field plate ID (optional)
before starting the macro run

Import of sample names and notes during a macro run

Abort of macro runs
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New Features

Software

Analysis Modules

Module New Feature

Endpoint Genotyping  Fast-tracking approach for simple experimental setups to analyze
analysis a single SNP

Easy to interpret result figures (e.g., scatter plot, amplification
curves)

Relative Quantification Pairing for multiple reference genes and for multiple targets and
analysis references

Two different replicate statistics: mean or median
Display of more detailed information on the standard curves

Two independent analysis modes for Basic and Advanced Relative
Quantification analysis:

Basic Relative Quantification analyses for results with just one
click based on the AAC,-Method with defined analysis param-
eters.

Advanced Relative Quantification analyses for highly reliable
results due to the extended range of parameters which can be
integrated and flexibly combined in this module.

Administrative and Diagnostic Tools

Databases Additional installation of a research (non-traceable) database
Roles Standard user role

Instrument Instrument self-test

Error logs Export of error and operation logs

Overview
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New Features

Upgrade from Software Version 1.2 to 1.5

23 Upgrade from Software Version 1.2 to 1.5

While software version 1.5 is fully backwards compatible, some of the additional features
are not available in databases created with software version 1.2:

» Virtual LightCycler® 480 Instruments IT

P New filter combinations and detection formats

P New Universal Color Compensation objects

» New demo experiments

P New run templates (for new applications and for LightCycler® 480 Instrument II)

The following limitations for objects created with LightCycler® 480 Software version 1.2
or version 1.3 should be considered:

P Auto pairing in Relative Quantification will not generate any pairs (without editing
the sample names in the Sample Editor), but existing pairs are preserved.

P The size of experiments in a traceable database and therefore the size of the complete
traceable database is enlarged compared to SW 1.3 or earlier. This is due to precalcula-
tions performed automatically after a run is finished (to speed up subsequent analysis
calculations) which are saved in the revision history of each experiment. Thus, the
experiment size within a traceable database might exceed 10 MB. Consequently it is
recommended to check the size of a database regularly and to save a copy of the da-
tabase when being useful. Make sure the size of the database does not exceed 4.5 GB
when saved to a removable DVD.

The following objects created with LightCycler® 480 Software version 1.2, version 1.3 or
earlier versions cannot be used:

» Macros
P Sample list templates, analysis templates and report templates

P Fit Points method standard curve objects
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Specifications of the LightCycler® 480 Instrument

Overview

General

3 Specifications of the LightCycler® 480

Instrument

The specifications given below are identical for the LightCycler® 480 Instrument I and the

LightCycler® 480 Instrument II.

The LightCycler® 480 Instrument is equipped with a block cycler unit accommodating

either 96- or 384-well format:

LightCycler® 480 Instrument I, 96-wells
LightCycler® 480 Instrument I, 384-wells
LightCycler® 480 Instrument |1, 96-wells

LightCycler® 480 Instrument I, 384-wells

3.1 General

Dimensions
Weight
Power supply/consumption

Noise level

Protection class
Installation/overvoltage category
Electromagnetic emission

Heat output During run (mean value):
In Standby:

3.2 Environmental Parameters

Temperatures allowed during transportation/
storage/packaging

Relative humidity allowed during transportation/
storage/packaging

Temperatures allowed during operation

Relative humidity allowed during operation

Altitude/pressure allowed during operation

Cat. No. 04 640 268 001
Cat. No. 04 545 885 001
Cat. No. 05 015 278 001
Cat. No. 05 015 243 001

574 x 58.8 x 49.7 cm (W x D x H)
55 kg

200 — 240 Vac 50/60 Hz 1500 VA
<60 dB (A)

|
]
Class B

~4000 Btu/h or 4200 kJ/h
~850 Btu/h or 900 kJ/h

-25°C to +60°C

10% to 95%, no condensation

+15°C to +32°C

Max. 80% at 32°C, no condensation
Min. 30% at +15°C to +32°C

0 — 2000 m above sea level
80 — 106 kPa




|
|

Specifications of the LightCycler® 480 Instrument

Interfaces

3.3 Interfaces

The LightCycler® 480 Instrument provides the following external interfaces:

Interface Device

IEEE1394 Interface to CCD camera (for service only)
PS/2 External bar-code scanner through keyboard wedge
LAN 10/100 Base T Connection to control unit for instrument control and data transfer

3.4 Xenon Lamp

You can purchase the Xenon lamp for the LightCycler® 480 Instrument as an accessory:

LightCycler® 480 Xenon Lamp Cat. No. 04 686 136 001

3.5 Sample Capacity

Number of samples per run 96 or 384

Sample volume » 96-well thermal block cycler: 10 — 100 pl
» 384-well thermal block cycler: 5 — 20 pl

Smaller reaction volumes down to 3ul
are possible but require an oil overlay.

3.6 Shipping

The LightCycler® 480 Instrument is shipped in a palletized styrofoam container encircled
by a cardboard box.

The original shipping container must be transferred unopened to the installation site.
On delivery, carefully inspect the containers. Make a note of any indications of physi-
cal damage, and record your observations in the accompanying shipping documents.
It is essential that you report any suspected damage immediately to Roche Diagnostics
and to the shipping agent before accepting the unit.

Use only the original packaging for transportation or relocation of the LightCycler®
480 Instrument.
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Specifications of the LightCycler® 480 Instrument

Overview

Control Unit

3.7 Control Unit

A fully equipped control unit is delivered by Roche with the LightCycler® 480
Instrument.

The control unit complies with the requirements of the following European Directives:

» Low Voltage Equipment 73/23/EEC
P Electromagnetic Compatibility 89/336/EEC

In addition (for customers in the USA) the control unit is certified by Underwriters
Laboratories Inc., USA, with respect to electrical and mechanical safety. Consequently the
control unit is marked with a UL and a CE mark.

By using special software (laboratory information management system, LIMS) it is
possible to access the LightCycler® 480 control unit by remote control and to combine
it, for example, with an automated robotic plate-loading system. To enable this func-
tionality, you must install the optionally available LightCycler® 480 LIMS Interface
Module. Contact your Roche representative for more information.




Specifications of the Detection Unit

Excitation

)

Specifications of the Detection Unit

=~

.1 Excitation

|
|

Type Xenon reflector lamp
Luminous intensity 10 yW/mm2
Wattage 100 W

Lifetime >500 h

i)

2 Detector

Type Cooled monochrome CCD camera.
Resolution 1024 X 1344 pixel
Integration time 10msto 10s

Integration time selection Dynamic or manual

< 0.2 nmol/l fluorescein, typically 0.1 nmol/I
(20 pl reaction volume)

Reproducibility CV < 0.15%

Crosstalk well-to-well < 0.2% optically
< 0.02% with software correction

4.3 Filter
For the LightCycler® 480 Instrument two different filter sets exist:

P Filter set of the LightCycler® 480 Instrument I
> Filter set of the LightCycler® 480 Instrument II

4.3.1 Filter Set of the LightCycler® 480 Instrument |

Excitation wavelengths (nm) Bandpass Half Band Width (HBW)
450 nm 30 nm
483 nm 35 nm
523 nm 20 nm
558 nm 30 nm
615 nm 30 nm

Detection wavelengths (nm) 500 nm 20 nm
533 nm 20 nm
568 nm 20 nm
610 nm 20 nm
640 nm 20 nm
670 nm 20 nm
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Specifications of the Detection Unit
Filter
4.3.2 Filter Set of the LightCycler® 480 Instrument Il
Excitation wavelengths (nm) Bandpass Half Band Width (HBW) /‘
440 nm 35 nm [
465 nm 25 nm

498 nm 40 nm

533 nm 25 nm

618 nm 35 nm
Detection wavelengths (nm) 488 nm 20 nm

510 nm 20 nm

580 nm 20 nm

610 nm 20 nm

640 nm 20 nm

660 nm 95 nm (low pass)

Overview




Specifications of the Thermal Block Cyclers
LightCycler® 480 Thermal Block Cycler Unit (96-/384-well) Aluminum

5 Specifications of the Thermal Block
Cyclers

Two different thermal block cycler units are available for the LightCycler® 480 Instru-
ment:

|
|

» LightCycler® 480 Thermal Block Cycler Unit (96-/384-well) Aluminum
P LightCycler® 480 Thermal Block Cycler Unit (96-/384-well) Silver

5.1 LightCycler® 480 Thermal Block Cycler Unit
(96-/384-well) Aluminum

The aluminum thermal block cycler can also be used with the new LightCycler® 480
Instrument II.

Temperature control Peltier-based heating and cooling

Temperature range 37 —95°C

20°C starting temperature to perform specific
Melting Curve analysis if required

Heating rate 96-well block: 4.4°C/s

384-well block: 4.8°C/s

Cooling rate 96-well block: 2.2°C/s
384-well block: 2.5°C/s

5.2 LightCycler® 480 Thermal Block Cycler Unit
(96-/384-well) Silver

If the new software version 1.5 has been installed, the new silver thermal block cycler can
also be used with the LightCycler® 480 Instrument 1.

Temperature control Peltier-based heating and cooling

Temperature range 37 - 95°C
20°C starting temperature to perform specific
Melting Curve analysis if required

Heating rate 96-well block: 4.4°C/s
384-well block: 4.8°C/s

Cooling rate 96-well block: 2.2°C/s
384-well block: 2.5°C/s
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Specifications of the Multiwell Plate Bar-Code Scanner
6 Specifications of the Multiwell Plate
Bar-Code Scanner /
The multiwell plate bar-code scanner is an integral part of the block cycler unit. It is /

° used for automated identification and identifier (ID) tracking of PCR multiwell plates.
During plate loading, the linear bar-code present on the LightCycler® 480 Multiwell
Plates is scanned.

— | —

Supported bar-code types » Code 39 (250 — 500 um; Code with Checkdigit,
min. code length = 2)

» Code 2 of 5 (250 — 500 pym; Code with Check-
digit, min. code length = 2)
» Code 128 (250 — 500 uym; min. code length = 2)

Maximum label size 68.0 x 6.5 mm

Overview




Specifications of the Handheld Bar-Code Scanner

7 Specifications of the Handheld Bar-Code
Scanner

You can purchase a handheld bar-code scanner for the LightCycler® 480 Instrument as an
optional accessory:

|
|

LightCycler® 480 Bar-Code Scanner Cat. No. 04 710 606 001

The handheld bar-code scanner is connected to the control unit via the keyboard.

Use the handheld bar-code scanner to scan information from bar codes into text input
fields of LightCycler® 480 Software.

@ Note that the type of handheld bar-code scanner is subject to change without notice.
The specifications listed below apply to the type provided at the time of publishing of
this Operator’s Manual.

Keyboard Wedge of PC AT & PS/2

Supported bar-code types

» Code 39 (250 — 500 pm; Code with Checkdigit, min. code length = 2)
» Code 2 of 5 (250 — 500 pm; Code with Checkdigit, min. code length = 2)
» Code 128 (250 — 500 pm; min. code length = 2)
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Chapter B * System Description

Instructions for the installation of the
LightCycler® 480 Instrument and a
description of system components and
consumables
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System Package

System Description

1 System Package

The table below lists all components delivered with the LightCycler® 480 System package.
Use this list to check the completeness of all components.

@ After opening, check for damage that occurred in transit. Report any visual damage to =
your local Roche Diagnostics representative.

Quantity Component / )
1 LightCycler® 480 Instrument, 96-wells

or
LightCycler® 480 Instrument, 384-wells

1 LightCycler® 480 control unit (incl. monitor)
1 LightCycler® 480 Operator's Manual

1 LightCycler® 480 Software 1.5 Installation CD-ROM
1 Cable Mains Power (EU)

1 Cable Mains Power (US)

1 LAN Cable (3 m)

1 LightCycler® 480 Xenon Lamp

4 Ventilation Dust Filters

1 Sealing Foil Applicator

1 Protective Cap Lens

1 Protective Cap CCD Camera

1 Protective Cap Light Guide

10 Fuse 5x20 1.6AT 250V ULR/IEC

10 Fuse 5x20 3.15AT 250V ULR/IEC

10 Fuse 5x20 8AT 250V ULR

10 Fuse 5x20 T 10A H 250V ULR/IEC

10 Fuse 5x20 16AT 250V ULR

System Description




Installation

Installation Requirements

2

Installation

2.1 Installation Requirements

v

Place the LightCycler® 480 Instrument on a level surface in the upright position.

Do not place the LightCycler® 480 Instrument next to instruments that cause vibra-
tion, electromagnetic interference, or have high inductance (e.g., refrigerators, centri-
fuges, or mixers).

Peripheral instruments connected to the LightCycler® 480 Instrument must meet the
IEC 950 (UL 1950) standard.

All plugs used with the LightCycler® 480 System (instrument, control unit, monitor)
should have the same phasing to prevent switch-on peaks and electronic noise gener-
ated by other instruments or by the power supply itself.

Use only the power cables and LAN connector supplied with the system package.

Do not place the instrument in direct sunlight or close to radiators or heating
devices.

Do not put (heavy) devices on top of the instrument.

22 Space and Power Requirements

Place the LightCycler® 480 Instrument on a site that can support the following instrument
requirements:

Dimensions The LightCycler® 480 Instrument is 57.4 cm wide, 58.8 cm long and

49.7 cm high.

The LightCycler® 480 Instrument has a weight of approximately 55 kg.

> The LightCycler® 480 Instrument operates at 200 — 240 V
(50/60 Hz).

» The instrument can be connected to a single-phase or dual-phase
supply only. The mains current consumption capacity must not be
exceeded.

v

There are no special provisions for protective grounding.

Any break in the electrical ground wire, whether inside or outside
the instrument, or disconnection of the electrical ground connec-
tion could create a hazardous condition.

Do not under any circumstances attempt to modify or deliberately
override the safety features of this system.

The LightCycler® 480 Instrument uses 1500 VA maximum. The
control unit consumes approximately an additional 500 VA.

> B

v

Depending upon the quality of electrical grounding of the local
mains, an uninterruptable power supply (UPS) could be required.
An UPS is not provided with the LightCycler® 480 Instrument. We
recommend that you contact a local supplier that can provide a
UPS in accordance with the electrical requirements specifica-
tions. If the instrument will be connected to a UPS, the following
requirement should be met: “Online / Direct Mode”.
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Installation

Space and Power Requirements

Ventilation There are no specific ventilation requirements other than to ensure the
following:

» The ventilation inlet of the electronic rack (1) is not obstructed.
The ventilation inlet is located in the upper left corner of the back
instrument panel. There should be a horizontal gap of at least 4 cm
between this inlet and any surrounding wall, partition or other
obstacle.

» The ventilation outlets (2) of the thermal block cycler are not
obstructed. These outlets are located in the lower right corner of
the back instrument panel and the lower left corner of the left
instrument panel. Do not place anything in front of these outlets.

Figure 1 Ventilation inlet (1) and outlet (2) at the rear side and left side of the
instrument

» The ventilation inlet of the thermal block cycler (3) and the
ventilation inlet of the power box (4) are not obstructed. These
inlets are located in the lower right side of the instrument.

pe

Figure 2 Ventilation inlets at the right side of the instrument

System Description




Installation

Environmental Requirements

A gap of 4 cm is recommended between the back of the instrument
and the wall, to allow access to the power supply fan filter and the
electronic rack.

A minimum clearance of 40 cm must be available on the right side
of the instrument to allow access to the block cycler unit and elec-
tronic rack fan filter, and to enable safe ejection and loading of the
multiwell plate loader.

A gap of 20 cm is required on the left side of the instrument to allow
access to the instrument side cover.

A gap of 5 cm is required above the instrument cover to allow the
cover to be lifted.

23 Environmental Requirements

The LightCycler® 480 Instrument has been designed to safely operate within specifications
according to CE and UL certified technical standards at ambient room temperatures be-
tween 15°C and 32°C, relative humidity between 30% and 80% (no condensation) and
at an altitude up to 2000 meters above sea level (850 — 1050 hP). Atmospheric conditions
should conform to Pollution Degree II.

Environmental conditions that exceed these specifications could result in instrument
failure or could cause incorrect test results.

ﬁ Keep the instrument in a dry place. Moisture could cause malfunction.
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System Description

Installation of the LightCycler® 480 Instrument

2.4 Installation of the LightCycler® 480 Instrument

The original shipping containers must be transferred unopened to the installation site.
The LightCycler® 480 Instrument should be unpacked and installed only by authorized
Roche Diagnostics service personnel. In this case, you need take no further action until
the arrival on site of authorized Roche Diagnostics service personnel. Should this not be
possible, follow these steps to install the instrument successfully:

» Unpack the instrument:
Carefully inspect the container for damage. Report any damage to your local Roche
Diagnostics office before accepting the unit.

P Position the instrument on the workbench in the upright position.

To carry the instrument, place your hands under the base of the instrument. For this
purpose, the instrument base plate provides four recessed carrier grips.

Figure 3 Diagram showing the location of carrier grips at the instrument base plate.

Allow sufficient space to the left, right and behind the instrument to ensure sufficient
cooling of the electronic components (for details, see section Space and Power Require-
ments). Ensure that there is absolutely nothing placed below the base or behind the rear
of the LightCycler® 480 Instrument (e.g., paper, plastic film, etc.). For details, see section
Space and Power Requirements.

Failure to provide the proper ventilation space could cause damage to the instrument
due to overheating.




Installation

Installation of the LightCycler® 480 Instrument

P Remove the transport locking device:

The transport locking device is a foam part that is inserted into multiwell plate loader to
prevent it from unwanted movement during transport.

Remove the transport locking device during the installation process before the instru-
ment is switched on. Otherwise, the block cycler door will be locked and the multiwell
plate loader will be deadlocked due to motor movement.

o To remove the transport locking device, open the block cycler door and manu-
ally pull out the multiwell plate loader. To remove the transport locking device, pull
back the drawer. For opening the block cycler door see section Exchanging the
LightCycler® 480 Thermal Block Cycler.

@ Do not discard the transport locking device. Keep it in the accessories box.

o Pull out the thermal block cycler. Remove the multiwell plate that is placed on the
plate mount. Pull back the thermal block cycler and close the door.
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System Description

Installation of the LightCycler® 480 Instrument

P Connect the power cable: The LightCycler® 480 Instrument runs with an operating
voltage of 200 to 240 V. Connect the instrument to the mains socket using the cable
supplied. The main voltage input circuits are located at the lower back of the instru-
ment.

Mains swilc

Mains sockel —

Figure 4 Location of mains switch and socket at the instrument’s power box.

° The LightCycler® 480 Instrument is delivered with a 2 m long, standard detachable
power supply cord. There are two versions of the power cord, one for North America
and one for Europe.

Do not touch mains cables when your hands are wet. Do not attempt to connect or
disconnect either of the mains cables when the instrument is switched on. If any power
connector becomes worn or frayed, it must be replaced immediately with an approved
cable. Always connect the equipment to a grounded wall outlet.

» Unpack the components of the LightCycler® 480 control unit (i.e., computer, key-
board, mouse, and monitor).

P Place the control unit components beside the LightCycler® 480 Instrument and con-
nect the power cables.

° We recommend placing the control unit to the left of the LightCycler® 480 Instrument
to provide free access to the multiwell plate loader and the block cycler door which are
located in the right instrument panel. Also, power outlets for all control unit compo-

nents should be easily accessible.

Ensure that the PC and monitor have been set to the correct voltage.

Follow the same precautions regarding handling of power cables as stated above.
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Installation of the LightCycler® 480 Instrument

» Connect the network cable: The LAN (10/100 Base T) interface with the LAN mode
switch is located in the center of the instrument back panel. Plug the network cable
into LAN interface named DATASTATION.

@ Use the LAN cable provided with the instrument. The LAN cable must not be longer
than 3 m.
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Do not plug the network cable into the LAN interface named HUB.

Figure 5 LAN interface at the rear side of the instrument

P Plug the network cable into the upper LAN (10/100 BT) interface on the back of the
PC.

@ The control unit that comes together with the LightCycler® 480 Instrument has two

LAN interfaces: You must use the upper LAN connector (Instrument LAN) to con-

nect the control unit to the LightCycler® 480 Instrument. This must be a one-to-one

(peer-to-peer) connection. You cannot connect them via a network hub. You can use

the lower LAN connector (Laboratory LAN) to interface the LightCycler® 480 System

to a laboratory network (LIMS) by using the functions of the LightCycler® 480 LIMS

Interface Module. To connect several LightCycler® 480 Instruments to a laboratory

network you need a control unit for each instrument, because (as mentioned above)

the connection between instrument and control unit must always be a direct connec-

tion. Installations with a network hub between instrument and control unit are cur-
rently not supported.

P (Optional) Connect the handheld bar-code scanner: Connect bar-code scanner and
keyboard using the Y-interface cable. Connect the lilac-colored keyboard plug with
one of the paired connectors of the Y-cable. Connect the free paired connector of the
Y-cable to the lilac-colored interface at the back of the PC.

» Connect mouse, monitor and printer (optional) to the back of the computer. The
connectors are shaped to ensure connection only in the proper orientation. For more
information on connecting the printer to the PC, refer to the manual that is delivered
with the printer. The connectors are color-coded for easy matching (mouse=green,
monitor=blue, printer=purple). Ensure that the color of the connector matches the
color of the plug.

° A printer is not included in the LightCycler® 480 System package.

LightCycler® 480 Instrument — Software Version 1.5
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3 System Description

3.1 Description of the LightCycler® 480 Instrument

The LightCycler® 480 Instrument is a rapid thermal block cycler with integrated real-time,
online detection capabilities. This set-up enables homogeneous PCR to be performed, i.e.,
simultaneous amplification and detection of target nucleic acids. Detection of target nu-
cleic acid is performed by adding either a fluorescent double-stranded-DNA-specific dye
or sequence-specific oligonucleotide probes labeled with fluorophores. Both approaches
allow measuring the generation of PCR products during amplification, the basis of quan-
titative PCR (qPCR). Post-PCR analysis of previously generated PCR products by Melting
Curve analysis is either used for PCR product characterization or detection of mutations
(i.e., single nucleotide polymorphisms). The possibility to freely combine five excitation
and six emission filters allows analysis of signals from multiple dyes in multiplex PCR
assays. For details on available detection formats, see section Detection Formats for the
LightCycler® 480 System.

The main building blocks of the LightCycler® 480 Instrument are the following:

» Block cycler unit, including exchangeable thermal block cycler with block cycler cover
(available in two versions: for 96- or 384-multiwell PCR plates), ventilation, multiwell
plate loader, and multiwell plate bar-code scanner

P Detection unit consisting of the following
» Lamp unit, housing the Xenon excitation lamp

P Optics unit, including the liquid light guide, emission and detection filters wheel,
and the CCD camera

All components are assembled on the instrument chassis and shielded by the instrument
housing.

Electrontc rack
| Filter wheels
|'II Jl{'JI:ZISI camera

Chassis

Lamg unit
Ventilation inkets
Detection unit i
Housing —___ § '
hm Block cyclar

cover [haated lid)

Status LED \

Multiveall-plate loader

Thermal block cycler

Figure 6 Diagram showing the main building blocks of the LightCycler® 480 Instrument.
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Electronic rack

Filter wheels
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Block eycler cover
(heated lid])

block cycler door
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Figure 7 Main building blocks of the LightCycler” 480 Instrument (instrument cover removed)

The front of the LightCycler® 480 Instrument provides two status LEDs which inform the
user of the hardware status. The push button for opening and closing the multiwell plate
loader is located next to the two LEDs. The instrument cover can be lifted and moved to
the right from the front to access the internal instrument components. For instance, the
instrument cover must be lifted to exchange the Xenon lamp. (For details about exchang-
ing the Xenon lamp, see section Maintenarnce.)

Cover

Status LED

Multiwell plate
loader push button

Figure 8 Front view of the LightCycler® 480 Instrument

LightCycler® 480 Instrument — Software Version 1.5
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The right side of the instrument provides the PCR multiwell-plate loading mechanism
as well as access to the thermal block cycler through the block cycler door. The multiwell
plate loader is ejected and retracted by pressing the push button on the front of the in-
strument. (For more information about loading a multiwell plate, see section Preparing
and Starting a LightCycler® 480 Instrument Run.) If you use both available block cycler
versions (i.e., for 96- and 384-well PCR plates), open the block cycler door to exchange
the thermal block cycler and its corresponding heated block cycler cover. (For more details
about exchanging the thermal block cycler, see section Exchanging the LightCycler® 480
Thermal Block Cycler.)

-

PCR multiwell
plate loader

Block cycler
door

Figure 9 View of the right side of the instrument

Figure 10 View of an ejected multiwell plate loader
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Figure 11 Block cycler door opened allowing a view of the inserted thermal block cycler and block
cycler cover

The back of the instrument houses the power box with instrument mains and mains
switch, and the LAN interface required for connecting the LightCycler® 480 Instrument
to the control unit. (For details about instrument mains and LAN connection, see section
Installation.) The ventilation inlet (for the instrument electronic rack; equipped with a
dust filter) and ventilation outlet (for the thermal block cycler and power box) are located
on the back of the instrument.

Ventilation inlet
with dust filter

LAN interlaces
and switch

Block cycler
and powerbox

Power box with ventilation outlet

instrument mains,
main swilch, and
fuses

Figure 12 View of the back of the LightCycler® 480 Instrument

The LightCycler® 480 Software is an integral part of the system and controls both the
PCR process (including detection) and the successive data analysis and data output.
(LightCycler® 480 Software is described in detail in section LightCycler® 480 Software.)

The LightCycler® 480 Instrument works in combination with specially designed
PCR reagent kits. Optimal performance of the system is achieved only by using the
LightCycler® 480 Instrument in combination with the dedicated LightCycler® 480 reagent
kits and LightCycler® 480 disposables.

LightCycler® 480 Instrument — Software Version 1.5
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3.2 Description of the Block Cycler Unit

There are four different thermal block cycler units for the LightCycler® 480 Instrument:

» LightCycler® 480 Thermal Block Cycler Unit Silver for 96-multiwell or 384-multiwell
plates.
The new silver thermal block cycler can only be used with the LightCycler® 480 Instru-
ment I if the new software version 1.5 has been installed.

P LightCycler® 480 Thermal Block Unit Aluminum for 96-multiwell or 384-multiwell
plates.
The aluminum thermal block cycler can also be used with the LightCycler® 480 II
Instrument.

Both block cycler units consist of the following main components:

» Thermal block cycler, which includes the multiwell plate mount, Peltier elements,

Therma-Base, cooling elements (heat sink) and electronics interface

Block cycler cover (heated lid)

Multiwell plate loader

Multiwell plate detector

Multiwell plate bar-code scanner

vVvyVvyVvVvyy

Block cycler door with fans

The thermal block cyclers with accompanying block cycler cover are available in two
versions:

P For 96-multiwell plates

» For 384-multiwell plates.

Coaling g Electranics

elements __—— interface

Multiwell
plate mount

Handhaold e

Therma-Base

Figure 13 Thermal block cycler of the LightCycler” 480 Instrument (384-multiwell PCR plate version)
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Each version of the thermal block cycler has a matching block cycler cover. The lid has
96 or 384 pinholes (depending on the version) allowing fluorescence detection by the
detection unit through the closed lid. During cycling the block cycler cover is pressed onto
the PCR multiwell plate and heated to 100°C. This heating minimizes evaporation of the
reaction mixture during thermocycling, and, therefore, it is not necessary to cover the
reaction mixture with oil or wax.

Figure 14 Figure 15: Top view of the 96-well (left) and 384-well (right) block cycler cover

The thermal block cycler is driven by six Peltier elements. In combination with an im-
proved heat-transfer technology (Therma-Base), this enables PCR to be completed in less
than 40 minutes (384-multiwell plate). Therma-Base is a heat equalizer which moves a
concentrated heat load and distributes it to a surface area many times greater than is pos-
sible using conventional cyclers, thus reducing the overall component temperature and
ensuring homogeneous heat transfer.

The block cycler unit is easily accessible through the block cycler door in the right instru-
ment panel. The thermal block cycler, including the block cycler cover, is provided in a
storage box. This box takes up the block cycler and cover enclosed in the loading device,
which is used to facilitate block exchange. (For full details about exchanging the thermal
block cycler and block cycler cover, see section Exchanging the LightCycler® 480 Thermal
Block Cycler.) Using the loading device, the thermal block cycler can be exchanged within
minutes.

To cool the thermal block cycler during operation, the block cycler door in the right