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Faster  PCR Amplification and Cycle Sequencing using 
the Applied Biosystems 9800 Fast Thermal Cycler

INTRODUCTION

Scientists have an increasing need to be able to perform experiments in less time.  To address 
this need, Applied Biosystems has recently introduced the 9800 Fast PCR System featuring the 
9800 Fast Thermal Cycler, GeneAmp® Fast PCR Master Mix, and 96-Well Fast Thermal 
Cycling Plate.  Typical PCR reaction times are reduced from 2 hours to <25 minutes for 500 bp 
targets using genomic DNA as template. Cycle sequencing with theBigDye® Terminator v3.1 
and v1.1 Kits, which normally takes nearly 2 hours, can now be done in half the time. Applied 
Biosystems has conducted experiments comparing DNA sequencing performance using fast 
thermal cycling protocols versus standard protocols.  Additionally, templates for the cycle 
sequencing reactions can be generated by the 9800 Fast PCR system, enabling a complete 
workflow shift to the 9800 Fast PCR system.  Our results indicate that the 9800 Fast PCR 
System produces results comparable to standard PCR and Cycle Sequencing systems.  We will 
present data showing the performance of this system with different applications of interest to the 
scientific community.

Compar ison of Fast and Standard PCR Amplification and Cycle 
Sequencing with Var ious Templates

We utilized the 9800 Fast Thermal Cycler and the GeneAmp® PCR System 9700 to compare how 
different thermal cycling parameters and speeds affect PCR amplification and cycle sequencing 
performance.  We amplified a 500bp DNA target (Lambda DNA) using the GeneAmp® Fast PCR 
Master Mix and 96-well Fast Thermal Cycling Plate on the 9800 Fast Thermal Cycler (in Fast 
Mode).  We also performed Cycle Sequencing using the BigDye® Terminator chemistry and a 
newly developed fast cycling protocol with several difficult to sequence plasmid templates, PCR 
products, and BACs. All results were compared to performance obtained on the GeneAmp® PCR 
System 9700 as well as the 9800 Fast Thermal Cycler (in Standard Mode) . 

Methods:
Instruments :
Applied Biosystems 9800 Fast Thermal Cycler 
Applied Biosystems GeneAmp® PCR System
Applied Biosystems 3730 DNA Analyzer (Data Collection Software v2.0)

PCR Chemistry:                                              PCR Templates: 
GeneAmp® Fast PCR Master Mix                             Lambda DNA 
GeneAmp® PCR Master Mix

Cycle Sequencing Chemistry:

BigDye® Terminator v3.1 Cycle 
Sequencing Kit

BigDye® Terminator v1.1 Cycle 
Sequencing Kit

Cycle Sequencing Templates:  
We tested 10 templates on two 9800 Fast 
Thermal Cyclers that include the following 
difficult to sequence motifs:

GT repeat 
G/C rich
Poly T
AGT rich
Secondary Structure
MicroSeq® PCR Product 
(~500bp) 
BAC

Phred Length of Read = number of bases 
that a sliding 20 base window covers before the 
average Q score falls below Q = 20 (base 
calling accuracy falls below 98.5%.) 

Thermal Cycling Profiles Utilized

GeneAmp® PCR System 9700 and 9800 
Fast Thermal Cycler
Standard Mode PCR Protocol 
(for Lambda DNA)

95°C                            10 minutes

94°C                            15 seconds  \
35X

68°C                            1 minute     /

72°C                            7 minutes
4°C                              HOLD

Run Time: 1 hour, 25 minutes

9800 Fast Thermal Cycler
Fast Mode PCR Protocol
(for Lambda DNA)

95°C                            10 seconds

94°C                            0 seconds   \
35X

68°C                            20 seconds /

72°C                            10 seconds
4°C                              HOLD

Run Time: 25 minutes

GeneAmp® PCR System 9700 and 9800 
Fast Thermal Cycler
Standard Mode Cycle Sequencing Protocol

96°C                            1 minute

96°C                            10 seconds \
50°C                            5 seconds    25X
60°C                            4 minutes   /

4°C                              HOLD

Run Time: 1 hour, 50 minutes

9800 Fast Thermal Cycler
Fast Mode Cycle Sequencing Protocol

96°C                            1 minute

96°C                            10 seconds     \
50°C                            5 seconds        25X
60°C                            1min, 15 sec  /                    

4°C                              HOLD

Run Time: 50 minutes

9800 Standard Mode and 9700 Standard Mode PCR Amplification

800bp

9700  System 
Standard Mode

350bp

9800 System 
Standard Mode

Lambda DNA
(500bp)

2652bp

800bp

350bp

9800 System 
Fast Mode

50bp DNA 
Ladder

NTC

9800 Fast Mode and 9700 Standard Mode PCR Amplification

Lambda DNA
(500bp)

Lambda DNA was successfully amplified using 9800 Fast Mode, 9800 Standard Mode, 
and 9700 Standard mode. The distinct bands at ~500bp displayed on these gel 
electrophoresis snapshots correspond to the expected size for Lambda DNA. No non-
specific amplification products were observed. The 9800 Fast PCR System was 
demonstrated to be capable of amplifying a 500bp target (Lambda DNA) with comparable 
performance to the GeneAmp® PCR System 9700 and 9800 Fast Thermal Cycler in 
Standard Mode.  *Refer to Methods Section for cycling parameters and times.

When sequencing these plasmids, the read lengths obtained were comparable  among the 
three different cycling modes and two instrument platforms. 
*Refer to Methods Section for Cycling Parameters and Times.

Experimental Design:
-10 mL total sample volume
- 4 mL BigDye® Terminator v3.1 Ready Reaction Mix

Phred Length of Read 
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Compar ison of Fast and Standard Cycle Sequencing when 
Examining Difficult to Sequence Plasmid Templates

Compar ison of Fast Mode and Standard Mode Cycle Sequencing 
Using PCR Product Generated by the Applied Biosystems 
MicroSeq® Bacter ial Identification K it
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MicroSeq® Kit PCR Product 
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The read lengths obtained sequencing this PCR product were comparable among 
the three running conditions:  9800 System Fast Mode, 9800 System Standard 
Mode, and 9700 System Standard Mode. The LRS controls (BigDye® Terminator 
v3.1 Sequencing Standards) are run as capillary electrophoresis instrument control 
samples.  These samples performed as expected on the 3730 DNA Analyzer.

Experimental Design:
-20 mL total sample volume
-8 mL BigDye® Terminator v3.1and v1.1 Ready Reaction Mix
-PCR product template obtained using the Applied Biosystems MicroSeq® Bacterial 
Identification Kit – A PCR-based microbial identification system producing ~500bp size 
DNA fragments originating from microbial 16s rRNA.  A GeneAmp® PCR System 9700  
and standard cycling parameters were used.
*We have yet to fully validate the MicroSeq® Bacterial Identification Kit on the 9800 Fast 
Thermal Cycler.

Conclusions

The 9800 Fast Thermal Cycler enables researchers to significantly increase the speed at 
which PCR and cycle sequencing reactions can be performed.  In addition to faster reaction 
times, the 9800 Fast Thermal Cycler is able to achieve performance comparable to the 
GeneAmp® PCR System 9700.   Using the GeneAmp® Fast PCR Master Mix, amplification 
can be accomplished in less than 50% of the time than it would normally take.  Cycle 
Sequencing using the BigDye® Terminator v3.1 and v1.1 Sequencing Kits on the 9800 Fast 
Thermal Cycler also show comparable performance while reducing cycling time to 50 
minutes. Without compromising data quality, the 9800 Fast Thermal Cycler can help 
researchers to increase their processivity of samples, thus obtaining valuable research data 
faster.  
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Applied Biosystems 9800 Fast PCR System-

Practice of the patented polymerase chain reaction (PCR) process requires a license.  
The Applied Biosystems 9800 Fast PCR System base unit in combination with its 
immediately attached Applied Biosystems 9800 Fast PCR System sample block module is 
an Authorized Thermal Cycler for PCR and may be used with PCR 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.

Applied Biosystems, MicroSeq, and BigDye are registered trademarks and AB(Design), 
Applera, and iScience (design) are trademarks of Applera Corporation or its subsidiaries in 
the US and/or certain other countries.

GeneAmp is a registered trademark of Roche Molecular Systems, Inc.

Overall workflow is reduced by conver ting to fast PCR with the 9800 
Fast PCR System.

Standard PCR and 
Cycle Sequencing 
using 9700 Thermal 
Cycler

Fast PCR and Cycle 
Sequencing using the 
9800 Fast Thermal 
Cycler

Sequencing of a BAC template with BigDye® Terminator  
v3.1 Ready Reaction Kit on 9800 Fast Thermal Cycler

Experimental Design:
-20 mL total sample volume
-8 mL Big Dye Terminator v3.1 Ready 
Reaction Mix

Length of Read =  1093 bp9800 FAST Thermal Cycler
Cycle Sequencing Parameters used for BAC:

96C   2 minutes

96C 20 seconds  \
50C 10 seconds       50X
60C 2 minutes    /

4C Hold

Electropherogram Segments of Difficult Templates sequenced 
using BigDye® Terminator  v3.1 Ready Reaction K it
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