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State-of-the-art 

high throughput

sequencing system

● Linear polyacrylamide (LPA) separation matrix
enables read lengths in excess of 800 bp. With long
read lengths, MegaBACE 1000 is ideal for
finishing.

● Flexible, user-friendly analysis software produces
accurate base calling data in a PHRED compatible
file format.

With the capacity for long-read lengths, as well as
short run times, MegaBACE 1000 DNA Sequencing
System can be used for both production and finishing
making it the most cost-effective, automated, yet
versatile system available. 

Fig 1. MegaBACE 1000 DNA Sequencing 
System automates gel matrix replacement,
sample injection, electrophoresis, and data
analysis. Sequences of over 800 bases can 
be obtained in less than 4 hours.

MegaBACE™ 1000 DNA Sequencing System
represents a milestone in automation. Designed for
genetic analyses in production environments,
MegaBACE 1000 DNA Sequencing System 
is a high-throughput, fluorescence-based DNA
sequencer that utilizes capillary electrophoresis
with 96 capillaries operating in parallel.
Integrating hardware, software, and optimized
energy transfer reagent chemistry, the system
automates gel matrix replacement, sample
injection, DNA separation, and data analysis. With
the ability to sequence 96 samples in just 2 hours,
MegaBACE 1000 DNA sequencer is the ideal
choice for production-scale sequencing projects.

MegaBACE 1000 DNA Sequencing
System features:
● Capillary electrophoresis with automated gel matrix

replacement, sample injection, DNA separation,
and base calling. Unlike traditional slab gel systems,
the automation of gel replacement eliminates the
need to pour gels, and wash glass plates. 

● Electrokinetic sample injection automatically loads
samples from a 96-well plate into the capillaries.
Automated sample injection eliminates manual
sample loading and the possibility of sample mix-up.

● Energy transfer dye chemistry kits are the most
robust and sensitive available for MegaBACE
1000. DYEnamic™ ET primers and DYEnamic ET
terminator kits are formulated with Thermo
Sequenase™ DNA polymerase and optimized for
use with MegaBACE 1000.
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Fig 3. The high degree of system
automation incorporated into
MegaBACE 1000 minimizes
hands-on time to the loading 
of buffer and sample cassettes,
which requires less than 15 min
per run.

Total system automation 
By automating capillary electrophoresis, including
sample loading and gel matrix replenishment,
MegaBACE 1000 offers convenience and gains in
productivity that can’t be matched by slab-gel-based
sequencing systems. By eliminating the manual steps
associated with slab gels, MegaBACE 1000 ultimately
improves the consistency and reliability of results.

The high degree of automation and minimal hands-
on time (less than 15 minutes per run) enables a
single operator to manage an entire suite of
MegaBACE systems.

With four-fold the throughput and one-tenth the set
up time, MegaBACE 1000 is the obvious choice for
production DNA sequencing. 

Read length Electrophoresis Run Time Pre-run User set-up Total run
(voltage) (minutes) (minutes) (minutes) time (hours)

500-600 10 Kv 85 30 5 2

600-700 9 Kv 100 30 5 21/2

700-800 6 Kv 200 30 5 4

700-900 4 Kv 300 30 5 53/4

800-1000 3 Kv 400 30 5 71/2

Accelerated genomic research
MegaBACE 1000 DNA Sequencing System delivers true
high-throughput sequencing. With a total turnaround
time of less than two hours per run, it is possible to
sequence more than 500 samples per twelve hour work
day. During a two hour run, read lengths routinely
exceed an average of 600 base pairs per capillary,
enabling one instrument to produce 300 kilobase pairs
of unedited sequence per day. Outstanding read lengths
and unsurpassed productivity will accelerate your
genomic research by reducing the number of sub-clones
and sequencing passes required to complete your project.

Fig 2. The highly automated MegaBACE 1000 DNA Sequencing
System requires less than 15 minutes of user interaction over 
a 2 hour period.

Load tubes of LPA

Load run buffer
Load wash buffer

Load wash bufferLoad run buffer

Load samples

DNA SEQUENCE 
11/2 HOURS

TIP RINSE
30 secs

TIP RINSE
30 secs

Table 1. MegaBACE 1000 adds flexibility to your production
operation. Using the Instrument Control Manager software, 
it is possible to adjust run times and electrophoresis voltages.
The adjacent parameters were developed as guidelines using 
an M13 standard control. These guidelines illustrate that
MegaBACE 1000 is unsurpassed in terms of throughput and 
cost per base when compared to all other automated capillary 
or slab gel DNA sequencing systems. Whether the measurement
is in terms of bases per hour, bases per day or overall read
length, MegaBACE 1000 produces more results in less time.

MATRIX INJECTION 
AND INSTRUMENT
PRE RUN 30 mins

SAMPLE
INJECTION
5 mins
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MegaBACE 1000 combines innovation with
convenience and reliability. The system features
durable capillary arrays, a highly sensitive
detection method and a user-friendly platform
designed to fit seamlessly into every type of
high-throughput DNA sequencing facility.

Capillary arrays
MegaBACE 1000 uses six pre-assembled arrays of 
16 capillaries that are designed for convenience
and long read lengths. The robust capillaries
perform with a proven lifetime of at least 150
sequencing runs. In fact, some users have reported
capillary lifetimes in excess of 300 sequencing runs
when using MegaBACE 1000 in 24 hour,
production-scale operations. The modular design
enables easy replacement. 

Unlike other high-throughput CE DNA sequencing
systems, MegaBACE 1000 avoids the use of spare
capillaries and the manual intervention associated
with their use. With MegaBACE 1000, capillaries are
filled with gel matrix from the anode end, which is in
the opposite direction of electrophoretic flow. Filling
from the anode end automatically removes blockages
that may have occurred during the previous run. 

Confocal scanning for sensitive,
accurate detection
Confocal scanning is the key to highly accurate and
sensitive detection of DNA sequencing products.
MegaBACE 1000 uses confocal laser scanning to
focus upon each sequencing product within the
capillary. This technology optimizes dye excitation
and fluorescence detection while eliminating light
diffraction and scattering. Confocal scanning enables
the production of data beyond 800 bases (in a 4 hour
run) with the most sensitive detection capabilities. 

The choice is yours: integrated system
or open platform
MegaBACE 1000 is flexible enough to fit into any
production setting. If seamless integration is required,
MegaBACE 1000 can be used as a turnkey system
featuring software, chemistry and support from
Amersham Pharmacia Biotech. This choice offers:

● Seamless, hassle-free operation

● Convenient one-stop service and application support

● Optimized 4-colour DYEnamic ET Terminator or
Primer chemistry for MegaBACE 1000 applications

For those users who do not need a complete solution
to production-scale sequencing, and want to use
industry standardized downstream software and
reagents, MegaBACE 1000 can be used as an open
instrument platform. With MegaBACE 1000, users
are not locked into specific chemistry or software
choices. The open platform approach offers:

● The ability to use all licensed 4-colour dye primer
and dye terminator DNA sequencing kits

● Data export to the ABD file format, which allows
seamless operation with downstream software
applications such as PHRED

Better still, you don’t have to choose between one or
the other. MegaBACE 1000 can be run as an integrated
system, an open platform, or both. The choice is yours.

Innovative 
instrumentation

Fig 5. MegaBACE 1000
uses confocal optics 
to scan back and forth
across capillary array
read windows. During
scanning, excitation
and emission light is
focused into the gel
plane, enabling data
collection with high
sensitivity.

Fig 4. The coated capillary arrays
used in MegaBACE 1000 are
designed to simplify instrument
operation by providing long life
times and easy replacement.
When used in conjunction with
linear polyacrylamide long read
gel matrix, these capillaries
deliver unsurpassed read lengths
and short run times – up to 550
bp in just over 2 hours. 
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With advancements such as Thermo 
Sequenase II DNA Polymerase and DYEnamic
ET Terminators, Amersham Pharmacia Biotech
continues to be the innovator in DNA
sequencing enzymology and fluorescent dye
chemistry. These innovations are brought
together in DYEnamic ET Terminator and Primer
Kits for MegaBACE 1000. All MegaBACE 1000
DNA sequencing reagent kits offer unparalleled
performance on a broad range of templates. 

Designed for success 
DYEnamic ET Terminator Kits for MegaBACE 1000
represent the next generation of dye-labelled
terminator sequencing kits, featuring ready-to-use
reagents optimized for cost-effective performance in
production-scale DNA sequencing. By optimizing the
combination of Thermo Sequenase II DNA
Polymerase and DYEnamic ET Dye Terminators,
these kits yield the greatest sensitivity, most robust
performance, and longest read lengths possible using
dye-terminator chemistry on MegaBACE 1000.
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Leading edge reagents

Fig 6. MegaBACE 1000
sequencing results from
a relatively impure plasmid
template. A plasmid template
was isolated using an alkaline
lysis/microwave protocol and
used in sequencing reactions
without further purification.
Sequencing reactions were
performed using DYEnamic
ET Terminator Kit. The
reactions contained 100 ng
of template DNA, MegaBACE
ET Terminator premix and 
5 pmol of -40 M13 forward
primer. The reaction was
amplified for 50 cycles.
Sequencing reaction products
were concentrated and
purified using ethanol
precipitation. The sample
was electrokinetically
injected into the capillary 
at 3 kV for 45 sec and
separated via electrophoresis
at 9 kV for 120 min.
Although beginning with an
impure template, MegaBACE
1000 delivered accurate base
calling to greater than
650 bp.
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Thermo Sequenase II DNA Polymerase delivers:

● Higher processivity, which reduces thermal cycle
times by two-fold

● Greater salt tolerance, which makes the kits more
robust by enabling the sequencing of less pure
templates

● Efficient incorporation of DYEnamic ET
Terminators and dITP, which enables long read
lengths with uniform peak heights for highly
sensitive and accurate base calling, even with 
GC-rich templates

For those special DNA sequencing applications that
require absolute peak uniformity to ensure accurate
base calling and long read lengths, DYEnamic ET
Primer Kits are available for MegaBACE 1000. These
kits are formulated with Thermo Sequenase and
optimized for specific use with MegaBACE 1000.
DYEnamic ET Primer Kits are available with the 
–40 M13 Forward, –28 M13 Reverse, SP6 and the 
T7 primer sets.

Fig 7. MegaBACE 1000 sequencing
results from a plasmid template
amplified from bacterial culture
using a direct PCR protocol. The
amplification reaction was diluted
before use and was not purified
using an exonuclease/alkaline
phosphatase procedure.
Sequencing reactions were
performed using DYEnamic ET
Terminator Kit. The reactions
contained approximately 50 ng 
of amplicon, DYEnamic ET
Terminator premix, and 5 pmol 
of –40 M13 forward primer. The
sequencing reaction was amplified
for 30 cycles, and reaction
products were concentrated and
purified using ethanol
precipitation. The sample was
electrokinetically injected into 
the capillary at 3 kV for 45 sec
and separated via electrophoresis
at 9 kV for 120 min. Direct
amplification is perfectly suited
for capillary electrophoresis
because it generates sequencing
templates with normalized DNA
concentrations that are free of
larger DNA species. This method
increases overall sample-to-
sample success rates and
contributes to accurate 
base calling.

AMI 1047 sales aid  9/7/99  4:15 pm  Page 7



Fig 8. MegaBACE 1000 Long Read
Matrix, with linear polyacrylamide,
contributes to long read lengths
and high accuracy. A plasmid
sample was sequenced using
DYEnamic ET primers and Thermo
Sequenase DNA Polymerase.
Sequencing reaction products were
concentrated and purified using
ethanol precipitation. The sample
was electrokinetically injected into
the capillary and separated via
electrophoresis at 6 kV for 200
min. With a PHRED score of
greater than 20, results show
highly accurate automated base
calling in excess of 800 bases.
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LPA Long Read Matrix
MegaBACE 1000 Long Read Matrix, with linear
polyacrylamide (LPA), produces long read lengths
with tremendous accuracy. LPA matrix enables
average read lengths in excess of 500 base pairs with 

PHRED accuracy scores of greater than 20 (in fact,
when used in conjunction with a slower, three-hour
run time, read lengths of greater than 800 base pairs
have been consistently achieved).
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User-friendly software

Sequence Analyzer
Sequence Analyzer software provides versatility and
the power to handle genomic data:

● Analyse data using Sequence Analyzer or export to
ABD file format for analysis by PHRED software 

● Retrieve data from as many as 20 runs and analyse
up to 1920 samples at a time 

● Evaluate the quality of the base calling

Base calling is performed using the Cimarron 
base caller. After base calling, Sequence Analyzer
calculates a quality index for the entire sequence
which is displayed above each base as a curve within
the electropherogram. The quality profile is a
valuable diagnostic tool, eliminating the guess work
during editing.

Fig 9. Typical data processing steps performed by
Sequence Analyzer during base calling. 

Panel A 
contains raw data following the subtraction of

background signal. 

Panel B 
shows subtraction of background signal followed by

normalization and spectral separation.

Panel C 
shows subtraction of background signal,

normalization and spectral separation 
followed by base calling and confidence 

value assignment.

B

C

A

MegaBACE 1000 DNA Sequencing System

features user-friendly software for instrument

control and data analysis. Instrument Control

Manager and Sequence Analyzer software 

have been designed with the production DNA

sequencing facility in mind.

Instrument Control Manager
Instrument Control Manager (ICM), with an intuitive
and flexible graphical user interface, provides total
control of MegaBACE 1000 DNA Sequencing System:

● Control and optimize all run parameters including
sample injection, electrophoresis, instrument
temperature, gel matrix replacement, and optics
configuration

● Edit run parameters and sample sheet information

● Save multiple run conditions

● Access saved runs easily via a pull down menu

● Display real-time run data for quick and easy
instrument monitoring
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MegaBACE 1000

Raw data collection

Data analysis

Export for PHRED
(ABD file format)

Perform base calling 
(Cimarron base caller) Browse raw data

Fig 10. Data flow during a MegaBACE 1000 sequencing run.
Instrument Control Manager controls the sequencing system
and collects raw data, which is used by Sequence Analyzer
for data analysis and base calling.

2

Instrument Control Manager1

high throughput mode single instrument mode

Enter sample information
and run parameters

Sequence Analyzer
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Trademarks and legal information
DYEnamic, MegaBACE, Molecular Dynamics, the Molecular Dynamics logo,
and Thermo Sequenase are trademarks of Amersham Pharmacia Biotech
Limited or its subsidiaries.
Amersham is a trademark of Nycomed Amersham plc.
Pharmacia and Drop Design are trademarks of Pharmacia & Upjohn.
Energy transfer dyes and primers are covered by U.S. patent numbers 5,654,619;
5,688,648; 5,707,804; and foreign equivalents.
Thermo Sequenase Dye Terminator Sequencing Kits are covered by U. S.
patents numbers 4,849,513; 5,015,733; 5,118,800; 5,118,802;
5,151,507; 5,171,534; 5,332,666; 5,242,796; 5,306,618; 5,366,860,
4,855,225 and corresponding foreign patents and patent applications. 
Thermo Sequenase DNA Polymerase is covered by U.S. patent numbers
4,962,020; 5,173,411; 5,409,811; 5,498,523; and foreign equivalents.
Patents pending.
The PCR process is covered by U.S. patents 4,683,195 and 4,683,202 owned
by Hoffmann-La Roche Inc. A license to use the PCR process for certain
research and development activities accompanies the purchase of certain
reagents from licensed suppliers such as Amersham Pharmacia Biotech and
affiliates when used in conjunction with an authorized thermal cycler.

All goods and services are sold subject to the terms and conditions of sale of
the company within the Amersham Pharmacia Biotech group which supplies
them. A copy of these terms and conditions is available on request.
Amersham Pharmacia Biotech UK Limited Amersham Place  Little Chalfont
Buckinghamshire  England  HP7 9NA

Amersham Pharmacia Biotech AB SE-751  84 Uppsala  Sweden

Amersham Pharmacia Biotech Inc 800 Centennial Avenue  PO Box 1327
Piscataway  NJ 08855  USA 

Amersham Pharmacia Biotech Europe GmbH Munzinger Strasse 9  D-79111
Freiburg Germany

© Amersham Pharmacia Biotech UK Limited.1999 – All rights reserved.
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For more information 

about MegaBACE 1000
visit us at:

www.MegaBACE.com
Asia Pacific
Tel: +852 2811 8693
Fax: +852 2811 5251

Australasia
Tel: +61 2 9894 5152
Fax: +61 2 9899 7511

Austria
Tel: 01 57 606 1622
Fax: 01 57 606 1627

Belgium
Tel: 0800 73888
Fax: 03 272 16 37

Canada
Tel: 1 800 463 5800
Fax: 1 800 567 1008

Central Europe
Tel: +43 1 982 3826
Fax: +43 1 985 8327

Denmark
Tel: 45 16 24 00
Fax: 45 16 24 24

Finland
Tel: 09 512 3940
Fax: 09 512 1710

France
Tel: 01 6935 6700
Fax: 01 6941 9677

Germany
Tel: 0761 49 03 291
Fax: 0761 49 03 405

Italy
Tel: 02 27322 1
Fax: 02 27302 212

Japan
Tel: 81 3 5331 9336
Fax: 81 3 5331 9370

Latin America
Tel: +55 11 3667 5700
Fax: +55 11 3667 8799

Middle East and Africa
Tel: +30 (1) 96 00 687
Fax: +30 (1) 96 00 693

Netherlands
Tel: 0165 580 410
Fax: 0165 580 401

Norway
Tel: 23 18 58 00
Fax: 23 18 68 00

Portugal
Tel: (0) 1 417 70 35
Fax: (0) 1 417 31 84

Russian Federation
Tel: +7 (095) 232 0250
Fax: +7 (095) 230 6377

South East Asia
Tel: 60 3 724 2080
Fax: 60 3 724 2090

South East Europe
Tel: +43 (1) 982 3826
Fax: +43 (1) 985 8327

Spain
Tel: 935 944 950
Fax: 935 944 955

Sweden
Tel: 018 16 40 00
Fax: 018 71 24 44

Switzerland
Tel: 01 802 81 50
Fax: 01 802 81 51

UK
Tel: 0800 616 928
Fax: 0800 616 927

USA
Tel: +1 800 526 3593
Fax: +1 800 329 3593
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