
Energize Your Biofuel Research 
with Tools from Applied Biosystems



Your Partner in Discovery

The Challenge of Our Generation
Large-scale creation of clean energy from renewable sources has been described as the 

most important technological challenge of our generation. Advances in biotechnology have 

already been recognized as key contributors to the development of biofuels. It is clear 

that moving forward into a brighter and greener future with sustainable energy sources 

and a more effi cient use of available resources will require optimization of every aspect 

of bioenergy production. The discovery, research, and development of organisms to meet 

these goals are essential elements of success, and Applied Biosystems is proud to be your 

partner in meeting this challenge.

Energized by the Challenges Ahead
A wide range of organisms are currently being considered as candidate sources of 

biomass or for conversion of biomass to biofuel. Genetic characterization, modifi cation, 

and optimization of these organisms are crucial to the success of these efforts. At 

Applied Biosystems, we are fi rmly committed to helping create a better world through 

biotechnology. Our instruments and reagents for genome sequencing, genotyping, gene 

expression and transcriptome characterization, and proteomics, provide the tools you need 

to research, modify, optimize, and develop your biofuels workfl ows from the lab bench to 

the factory fl oor. 

Applied Biosystems PCR and real-time PCR instruments and reagents can accelerate your 

work through every phase of the discovery, development, and industrialization process. 

Save time and resources with our high-throughput genotyping and gene expression assay 

platforms. Develop better biofuel crops and microorganisms in less time with our custom 

genotyping and gene expression tools and instruments. Screen more samples in a more 

cost-effi cient manner with our TaqMan® OpenArray® or 7900HT Real-Time PCR platforms. 

Choose the instruments and assays that best suit your research and development needs 

from our wide range of end-point and real-time PCR offerings.
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More than twenty years ago, Applied Biosystems helped revolutionize molecular biology with 

the fi rst commercially available thermal cyclers and PCR enzymes. Ever since then, we have 

continued to develop and support new DNA amplifi cation technologies to advance molecular 

biology research in the life sciences. Applied Biosystems’ innovations for end-point and real-

time PCR encompass every step of the experimental workfl ow from time-saving sample 

preparation kits and optimized Taq polymerase enzymes, to VeriFlex™ Blocks, which provide 

better-than-gradient optimization of your PCR, Fast cycling that reduces amplifi cation time by 

>60%, and next generation software that initiates instrument runs and data analysis.

From low to high throughput, Applied Biosystems has an end-point PCR instrument to meet 

your thermal cycling needs. Increase the productivity of all your downstream applications, 

from cloning to sequencing, gene expression, and genotyping, with the platform that best 

suits your throughput and workfl ows.

For real-time PCR, the Applied Biosystems’ family of real-time platforms provides cutting-

edge tools while making real-time PCR more accessible than ever. And, of course, all of 

these systems are backed by Applied Biosystems’ unmatched track record of quality and 

long-term reliability.

Applied Biosystems’ Family of Instruments for Real-Time and End-Point PCR

7900HT Fast Real-Time PCR System

The Applied Biosystems 7900HT Real-Time PCR System is the only real-time quantitative 

PCR system that combines 96- and 384-well plate and TaqMan® Array compatibility with fully 

automated robotic loading and optional Fast real-time PCR capability.

• Continuous wavelength detection from 500 to 600 nm allows the use of multiple fl uorophores 
in a single reaction

• Hands-free plate loading and unloading provides true walk-away automation allowing increase in 
laboratory productivity

• Proven assay development guidelines save time and money

• Fast PCR option reduces run time to approximately 35 minutes for a standard 96-well format, or 
approximately 55 minutes for a 384-well format

High-Throughput Real-Time PCR



Low- to Medium-Throughput Real-Time PCR Systems

Veriti® End-Point PCR System

7500 and 7500 Fast Real-Time PCR Systems

The Applied Biosystems 7500 and 7500 Fast Real-Time PCR Systems are powerful platforms 

for labs that require superior performance and maximum dye versatility. These third generation 

instruments feature an innovative optical system that enhances sensitivity and provides access 

to a broader range of fl uorophores. The variable excitation capability allows greater sensitivity for 

longer wavelength (red) dyes.

The 7500 Fast Real-Time PCR System includes a specially 

designed Fast block that provides thermal uniformity at 

top speeds and faster temperature ramp rates for Fast 

cycling without compromising extension times or data 

quality. Fully optimized for Fast cycling, the 7500 Fast 

System delivers maximum performance in minimum 

time—as little as 30 minutes per run.

StepOne™ and StepOnePlus™ Real-Time PCR Systems

The latest entry-level real-time PCR instrument from Applied Biosystems, the StepOne™ 

Real-Time PCR System, makes it simple and easy to get high-quality real-time PCR results. This 

remarkably simple real-time PCR system is designed with a user-friendly, yet powerful, interface 

for researchers new to real-time PCR.

The StepOnePlus™ Real-Time PCR System 
delivers exceptional plug-and-play convenience and 
uncompromising performance. It supports the full range 
of TaqMan® assays while providing ease of use and a 
small footprint. Each system offers intuitive software, Fast 
runs (<40 minutes) and standard runs (<2 hours), and 
is confi gured for PC-free or networked operation. These 
factory-calibrated systems make it easy to step up to high-
performance real-time PCR.

The Applied Biosystems Veriti® Thermal Cycler delivers the reliability you expect from Applied Biosystems. Available in 60-, 96-, and 384-well formats to suit 

your thermal cycling needs, this intuitive system employs a simple, yet powerful, color touch screen for rapid, straightforward instrument setup and use. In 

addition, innovative “better-than-gradient” VeriFlex™ Blocks on the Veriti® 96-well Thermal Cycler provide precise temperature control for PCR optimization 

and the option to run standard or Fast amplifi cation reactions. For higher throughput, up to 12 instruments can be networked with standard Ethernet cables 

and a router (not provided). And for even higher throughput, the optional VeritiLink™ Remote Management Software allows you to control and monitor up 

to 50 Veriti® Thermal Cyclers from your browser, with peace-of-mind features such as email notifi cations.



Gene Expression (RNA) Analysis for Biofuels Research Programs

Applied Biosystems offers an unrivalled breadth of products to facilitate quantitative gene 

expression analysis; from low- to medium- throughput solutions for investigating the 

expression of a handful of genes in several samples to high-throughput solutions for large 

studies or analyzing hundreds of genes in a few samples.

These products include optimized reagents and assays for TaqMan® probe and SYBR® Green 

dye–based analysis of gene expression. For the simplicity of out-of-the-box performance, 

TaqMan® Assays and TaqMan® Arrays (384-well microfl uidic cards and 96-well plates) are 

designed for use with TaqMan® Gene Expression Master Mix to offer specifi c amplifi cation 

across a wide dynamic range of cDNA input. Alternatively, Power SYBR® Green and Fast 

SYBR® Green Master Mixes can be employed with user-supplied primers for specifi c 

detection by the SYBR® Green I double-stranded DNA binding dye. For a quick one-step 

protocol, the TaqMan® RNA-to CT™ 1-Step Kit enables convenient gene expression results 

from RNA input using real-time PCR. 

For optimal assay design, Primer Express® Software v3.0 allows you to quickly and 

effi ciently design TaqMan® probes and primers, as well as SYBR® Green dye assays. 

Researchers with specifi c target sequences or self-designed TaqMan® probe and primer 

sequences can quickly order ready-to-use, preformulated custom assays using the online 

Custom TaqMan® Assay Design Tool.

TaqMan® probe–based products are optimized for use on the suite of Applied 

Biosystems Real-Time PCR Systems—together, these form the gold standard in 

quantitative gene expression analysis, offering the greatest sensitivity, specifi city, 

reproducibility, and the broadest dynamic range. TaqMan® probe–based technology also 

facilitates simultaneous investigation of multiple genes using a simple workfl ow that 

requires minimum hands-on time.

Custom TaqMan® Array Cards

The TaqMan® Array Card is a 384-well microfl uidic card containing 12 to 384 predispensed 

TaqMan® Gene Expression Assays. Addition of cDNA sample(s) and TaqMan® Gene Expression 

Master Mix is all that is required to simultaneously analyze the expression of gene targets 

using real-time PCR.

Benefi ts:

• Design Custom TaqMan® Arrays for specifi c research needs

• Evaluate 1–8 samples in parallel using 12–384 TaqMan® Gene Expression Assays 

• Load 384 wells in less than 5 minutes—liquid-handling robots and multichannel pipettors 
are not required

• Validate microarray data quickly and economically

Custom TaqMan® Array Plates

The Custom TaqMan® Array 96-well plate enables simultaneous analysis of 96 genes using 

real-time PCR.

Benefi ts:

• Design Custom TaqMan® Array Plates 
for specifi c research needs

• Evaluate 1–3 samples in parallel 
using 32–96 different TaqMan® Gene 
Expression Assays

• Minimum order of 6 plates 
accommodates small- to medium-size 
projects

• Validate microarray data quickly and 
economically



Step 1: 
Isolate RNA

Step 2: 
Reverse-Transcribe

Step 3: 
Select Amplifi cation Reagents

Step 4: 
Select Assay

Step 5: 
Run and Analyze
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Products for Step 1 Products for Steps 2–3 (TaqMan® Probe Chemistry Only) Products for Step 4 Products for Step 5

RNA Isolation Kits

• RNAqueous® Kits

•  MagMAX™-96 Total RNA Isolation Kit

• Plant RNA Isolation Aid

• RiboPure™ Bacteria Kit

• RiboPure™ Yeast Kit

• TRI Reagent® Solution

O ne-Step RT-PCR Kits

• TaqMan® RNA-to-CT™ 1-Step Kit

• AgPath-ID™ One-Step RT-PCR Kit

•  Custom TaqMan® Gene Expression 
Assays

•  TaqMan® Endogenous Controls

• TaqMan® Custom Arrays

• TaqMan® Custom Array Plates

• Primer Express® Software

Instruments
Real-Time PCR

• 7500 System

• 7500 Fast System

• 7900HT Fast System

• StepOnePlus™ System

• StepOne™ System

• Instrument Calibration Kits

End-Point PCR

• Veriti® Thermal Cyclers

Consumables
MicroAmp® Plastics

• Tubes, caps & trays

•  Reaction plates and adhesive fi lms

Products for Step 2 Products for Step 3

cDNA Synthesis Kits

•  High Capacity 
RNA-to-cDNA™ Kit

•  High Capacity RNA-to-cDNA™ 
Master Mix

• MessageSensor™ RT Kit

TaqMan® Master Mixes

•  Fast Universal PCR 
Master Mix

• Gene Expression Master Mix

• Universal PCR Master Mixes

S
Y

B
R

®
 G

re
en

 C
h

em
is

tr
y

SYBR® Green Master Mixes

•  Power SYBR® Green 
Master Mix

•  Fast SYBR® Green 
Master Mix

• Primer Express® Software

Figure 1. Gene Expression Workfl ow.
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Genomic (DNA) Analysis for Biofuels Research Programs

Genotyping Analysis Using PCR and Capillary Electrophoresis
For over 25 years, Applied Biosystems genetic analyzers have been employed for DNA 

sequence analysis and DNA fragment analysis applications. De novo sequencing and 

resequencing of genomic DNA continue to be fundamental research and validation tools for 

the life sciences. In addition, fragment analysis applications such as BAC resequencing and 

AFLP® genomic analysis of plants and microbes may be of particular interest for biofuels 

research programs. From the single-capillary 310 Genetic Analyzer for a few reactions a 

day, to the 3730xl DNA Analyzer that processes millions of samples, all Applied Biosystems 

genetic analyzers are equipped with the same proven capillary electrophoresis technology, 

application-specifi c software and reagents, and world-class support. 

The SOLiD™ System
Next generation sequencing technologies hold great promise in reducing the time and 

cost of sequencing. The SOLiD™ 3 System combines long read lengths and powerful 

data analysis software to enable de novo assembly of the genome of small organisms. 

Researchers have demonstrated the assembly of 50 bp reads into a scaffold that can then 

be fi lled in with capillary electrophoresis-based sequencing. Once the reference sequence 

for an organism is obtained, you can perform comparative sequencing or resequencing to 

characterize the variation within the species or between closely related strains.

The SOLiD™ System provides both the throughput and accuracy you need for cost-

effective variant detection. With demonstrated throughput greater than 20 GB and accuracy 

greater than 99.9%, the SOLiD™ 3 System enables variant detection with much lower 

coverage than competitive platforms due to its much lower false positive rates.

Custom TaqMan® Genotyping Assays 
For post-sequencing applications, Applied Biosystems offers custom TaqMan® probe–based 

real-time PCR assays for identifying SNPs, multi-nucleotide polymorphisms (MNPs; up 

to six base pairs in length), and insertion/deletions (InDels; up to six base pairs in length) 

for any organism. For large-scale research projects, the TaqMan® OpenArray® Genotyping 

System offers a simple workfl ow that allows one person to generate over 90,000 

genotypes per day with minimal user interaction and without the use of robotics.

High Resolution Melting Analysis for Mutation Scanning
As an alternative screening method for a large number of samples with unknown DNA 

variation in a target gene, the High Resolution Melting (HRM) workfl ow offers superior 

accuracy and reproducibility for the detection of mutant alleles. This complete workfl ow 

includes sample preparation, mutation scanning via PCR using High Resolution Melting 

(HRM) instrumentation, software, and reagents. Results can then be followed up by 

sequencing the PCR product using Applied Biosystems capillary electrophoresis or the 

SOLiD™ System next generation sequencing platform.

In the post-human genome sequencing era, genotyping techniques have evolved, and powerful new applications have emerged, enabling a better 

understanding of the relationships between genetic variations, the environment, and biology. The complete portfolio of sequencing and genotyping 

products and instruments from Applied Biosystems can help identify and classify organisms with the desired growth, biochemical, and environmental 

characteristics for further study. At later stages in biofuel development programs, genotyping can be used to control for quality and homogeneity, and 

for monitoring dispersal of genetically modifi ed organisms into the environment. 
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Figure 2. Genotyping Workfl ow.
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Custom TaqMan® SNP Genotyping Assays 

Focus on Generating Results, Not Assays

Applied Biosystems Custom TaqMan® SNP Genotyping Assays employ proven TaqMan® 

MGB probe–based real-time PCR technology, and are made to your specifi cations. Simply 

submit a target sequence from any organism, and Applied Biosystems will send you a 

custom-designed, ready-to-use genotyping assay with optimal probes and primers. Focus 

on your research and leave the assay design, formulation, and testing to us. Assays to 

perform genotyping studies with any possible single-nucleotide polymorphism (SNP), in 

any organism are available. Custom TaqMan® SNP Genotyping Assays can be designed for 

the detection of SNPs, insertions, and deletions, and multiple-nucleotide polymorphisms of 

up to six bases. The assays are delivered in a convenient, single tube format. Alternatively, 

they can be run using the TaqMan® OpenArray® Genotyping System for greater sample 

throughput capabilities. Just add sample DNA and TaqMan® Genotyping Master Mix and 

the assay is ready for thermal cycling and detection. You never have to transfer, wash, or 

add other reagents, and no optimization is needed. All assays are designed to run under the 

same universal instrument settings.

TaqMan® Sample-to-SNP™ Kit 

One hour. One kit. Any sample.

The TaqMan® Sample-to-SNP™ Kit provides a streamlined protocol for performing TaqMan® probe–based genotyping analysis from any sample without the need for DNA purifi cation. 

The kit comprises two parts: the DNA Extract All Lysis Reagents and the TaqMan® GTXpress™ Master Mix. DNA Extract All Lysis Reagents take you from raw biological sample to ready-

for-PCR in 5 minutes. Furthermore, a single streamlined protocol is effective for a wide variety of sample types, including diffi cult plant tissues and seeds, enabling a process that is less 

error prone. TaqMan® GTXpress™ Master Mix enables robust PCR amplifi cation in less than 50 minutes. The simple protocol makes it easy for new users to adopt, and for customers 

requiring high throughput to scale up to thousands of samples.

Genomic (DNA) Analysis for Biofuels Research Programs



High Resolution Melting
Identify more new variants, quickly and accurately

High Resolution Melting (HRM) analysis is an alternative to dHPLC (denaturing high- 

performance liquid chromatography) for screening a large number of samples for new 

genomic variants of a target gene. Applied Biosystems HRM Software, which is available 

on the 7500 and 7900HT Fast Real-Time PCR Systems, does not require temperature 

shifting, which improves the likelihood of identifying new homozygous mutations compared 

to methods that require temperature shifting. The 7500 Fast Real-Time PCR System 

delivers precise results with Fast thermal cycling in a standard 96-well format. Achieve high-

throughput HRM analysis with the 384-well 7900HT system. 

Applied Biosystems HRM Software offers the following benefits:

controls

one-click color assignment to highlight curves of interest

TaqMan® OpenArray® Genotyping System 
One Person. One Day. Over 90,000 Genotypes.

The TaqMan® OpenArray® Genotyping System combines two world-class technologies 

to offer high-throughput, low-cost genotyping with a simple workflow. Custom TaqMan®

Genotyping Assays provide high-quality results using proven TaqMan® probe–based chemistry, 

while the OpenArray® platform enables massively parallel analyses through nanoliter fluidics 

technology. This new, all-in-one solution provides efficiency and power by enabling validation 

and screening of up to 4,600 DNA samples in a single day with minimal hands-on time. This 

system is ideal for validating and screening SNPs for studies that include large numbers of 

samples. Save time and money with no reagent waste, setup charges, or other hidden fees.

® OpenArray® plates per day 

with minimal hands-on time
® OpenArray® plate comes pre-loaded with TaqMan®

® Genotyping Assay chemistry

Figure . The TaqMan® OpenArray® Genotyping Workflow. Figure 3. The High Resolution Melting Analysis Workflow.3
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For Research Use Only. Not for use in diagnostic procedures. 
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ORDERING INFORMATION 

Category Description Size Part Number

Software High Resolution Melting (HRM) Software v2.0 1 software 4397808

 Primer Express® Software v3.0 1-user License 4363991

Real-Time PCR Instruments 7500 Fast Real-Time PCR System with Dell® Notebook 1 instrument 4351106

 7900HT Fast Real-Time PCR System with 384-Well Block Module 1 instrument 4329001

 StepOnePlus™ Real-Time PCR System 1 instrument 4376600

 StepOne™ Real-Time PCR System 1 instrument 4376357

End-Point PCR Instruments Veriti® 96-Well Fast Thermal Cycler 1 instrument 4375305

 Dual Flat-Block GeneAmp® PCR System 9700 1 instrument 4428234

 2720 Thermal Cycler 1 instrument 4359659

Gene Expression Custom TaqMan® Gene Expression Assays, Small-Scale, 20X concentration 360 (20 μL) rxns 4331348

 TaqMan® Gene Expression Master Mix, 1-Pack 1 x 5 mL 4369016

 AgPath-ID™ One-Step RT-PCR Kit 500 rxns 4387424

 TaqMan® Universal PCR Master Mix, 1-Pack 1 x 5 mL 4304437

 Power SYBR® Green PCR Master Mix, 1-Pack 1 x 5 mL 4367659

 Fast SYBR® Green Master Mix Mini-Pack 1 x 1 mL 4385610

Genotyping Custom TaqMan® SNP Genotyping Assays, Large-Scale, Non Human, 80X concentration 12,000 (5 μL) rxns 4332076

 TaqMan® Genotyping Master Mix, 1-Pack 1 x 10 mL 4371355

 TaqMan® OpenArray® Genotyping Instrument Platform 1 instrument 4408510

 TaqMan® Sample-to-SNP™ Kit, 1-Pack 20 mL sample prep, 10 mL PCR 4403083

 TaqMan® GTXpress™ Master Mix, Mini-Pack 1 mL 4403311

 TaqMan® RNA-to-CT™ 1-Step Kit, Mini-Pack 40 (50 μL) rxns 4392653

 AmpliTaq Gold® 360 Master Mix 1 mL 4398876

Capillary Electrophoresis 310 Genetic Analyzer with Windows® OS 1 instrument 310-00-100/120-W

 3730xl DNA Analyzer 1 instrument 3730XL

 GeneScan™ 1200 LIZ® Size Standard 800 rxns 4379950

Sequencing SOLiD™ 3 System 1 system 4406205

Sample Preparation MELT™ Total Nucleic Acid Isolation System 50 purifi cations AM1983

 MagMAX™ Total Nucleic Acid Isolation Kit 100 rxns AM1840

 Total RNA Isolation Chemistry Starter Kit 1 kit 4328773

Printed on recycled paper.
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