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NEXT GENERATION SOLUTIONS

Dramatic improvements to commercial next generation sequencing (NGS) platforms have resulted in
spectacular reductions in the cost-per-base of DNA sequencing. Until relatively recently, the primary
focus for innovation has been on the core sequencing technologies, with optimization of library
preparation playing a secondary role. The exponential gains in sequencing capacity have
simultaneously led to growing sample throughput, increasing the demand for streamlined, efficient, and
cost-effective library preparation protocols for multiplexed sample sequencing.

Kapa Biosystems is using novel enzymes engineered via in vitro molecular evolution to develop a suite
of innovative products for next generation sequencing library preparation, amplification, and
quantification.

Kits include: KAPA Library Preparation Kits, KAPA Library Amplification Kits, KAPA Real-Time Library
Amplification Kits, and KAPA Library Quantification Kits.
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Only improved variants survive Tag DNA Polymerase
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KAPA Library
Preparation Kits

KAPA Library Preparation Kits provide all of the
enzymes and reaction buffers required for
constructing libraries from fragmented dsDNA and
include the following modules: End Repair,
A-Tailing, Ligation, and Amplification.

Benefits of the KAPA Library Preparation Kits
include:

¢ Higher yield of adaptor-ligated library molecules.

e Ultra pure, high quality library construction
reagents supplied in convenient master mix
formats.

e Reduced PCR bias resulting in improved
sequencing coverage.

e Option of standard PCR library amplification

module or a real-time PCR amplification module.

e Lower cost per library.

KAPA Library
Quantification Kits

KAPA Library Quantification Kits quantify
PCR-amplifiable library molecules with extreme
sensitivity and reproducibility, in a format that is
amenable to high sample throughput. KAPA
Library Quantification Kits comprise a set of quality
controlled DNA standards, primer premix, and
KAPA SYBR® FAST gPCR Kits. Kits are compatible
with all major commercial NGS platforms and
real-time PCR instruments.

Benefits of the KAPA Library Quantification Kits
include:

e Quantification of only PCR-amplifiable library
molecules.

e Broad dynamic range allows quantification of
low concentration libraries.

e Format amenable to automated liquid handling.
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KAPA DNA Library
Preparation Kits

KAPA Library Preparation Kits provide all of the
enzymes and reaction buffers required for
constructing lllumina libraries from fragmented
dsDNA via the following steps:

1. End Repair
2. A-Tailing
3. Adaptor Ligation

4. Library Amplification

Reaction buffers are supplied in convenient,
concentrated master mix formats comprising all of
the required reaction components except
oligonucleotide adaptors or PCR primers. Similarly,
a single enzyme mixture is provided for each step
of the library construction process, reducing the
number of pipetting steps.

The library amplication module within each KAPA
Library Preparation Kit contains the KAPA HiFi
HotStart DNA Polymerase, a novel enzyme
engineered for high fidelity and increased affinity for
DNA. The high processivity of the polymerase
enables efficient amplification of targets across a
broad range of GC content, minimizing bias and
improving the uniformity of sequence coverage.
More uniform coverage enables efficient
sequencing where the highest overall coverage
can be achieved from the least amount of total
sequence.

KAPA Library Preparation Kits are supplied with
either a standard PCR library amplification module
or a real-time PCR ampilification module. Real-time
monitoring of library amplification provides
additional information required to minimize bias
due to over-amplification.
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KAPA Library Preparation Kits contain the following
reaction modules:

End Repair
The End Repair module produces blunt-ended, 5’-phosphorylated DNA fragments.
__J
-
' e End Repair Enzyme Mix containing T4 DNA Polymerase, DNA Pol |, and T4 Polynucleotide
Kinase (50 pL or 250 pL)
e 10X End Repair Buffer with dNTPs (100 pL or 500 L)
A-Tailing
The A-Tailing module adds dAMP to the 3’-ends of the dsDNA fragments.
- -
“ e A-Tailing Enzyme: Klenow Fragment 3’- 5’ exo- (30 pL or 150 pL)
e 10X A-Tailing Buffer (50 pL or 250 pL)
Adaptor Ligation

The Ligation module ligates dsDNA adaptors with 3’-dTMP overhangs to library fragments.

e DNA Ligase (50 pL or 250 L)

e 5X Ligation Buffer (100 pL or 500 pL)

Amplification

KAPA Library Preparation Kits are supplied with either a standard PCR library amplification module or
a real-time PCR ampilification module. Both modules are supplied as a 2X master mix and contain the
novel KAPA HiFi DNA Polymerase, engineered for high fidelity and processivity and capable of
balanced amplification of complex library DNA. KAPA Real-Time PCR Library Amplification Kit also
includes SYBR® Green | dye and four fluorescent standards to allow for real-time monitoring of library
amplification.

End-Point PCR OR Real-Time PCR

= -
- 2X KAPA HiFi HotStart ReadyMix ) o m e o  * 2XKAPA HiFi HotStart Real-Time
(250 pL or 1250 uL) — PCR Master Mix (250 pL or 1250 pL)

e 4 x Fluorescent Standards
(1500 pL each)



Ultra pure, high quality library construction reagents resulit

in higher yield of adaptor-ligated library molecules
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KAPA Library Preparation Kit lllumina TruSeq™ Library
Preparation Kit

Sheared genomic DNA from three organisms (S. aureus, E. coli, or M.tuberculosis) was prepared in bulk by nebulization and 1 pg of identical starting
material was used for each library. Libraries were constructed using the KAPA Library Preparation Kit and recommended protocol (green; 9 libraries), or
using the lllumina TruSeq™ DNA Sample Prep Kit and Low-Throughput Protocol (orange; 15 libraries). Libraries were quantified by gPCR before size
selection using the KAPA Library Quantification Kit according to recommended protocol. The estimated percentage of starting material that was
converted to useful, adaptor-ligated (PCR-amplifiable) library molecules is provided. The KAPA Library Preparation Kit and protocol produced ~25-fold

more adaptor-ligated library fragments from the same amount of starting material than did the standard lllumina Truseqg™ DNA Sample Prep Kit.

An engineered, high fidelity DNA polymerase reduces
amplification bias and improves sequencing coverage

Competitor Library Preparation Kit

KAPA Library Preparation Kit
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Indexed libraries were constructed and ampilified from 100 ng human genomic DNA using either the KAPA Library Preparation Kit (right) or the standard
library preparation reagents and protocol in use at The Broad Institute (left). Individual libraries were quantified using gPCR, pooled prior to denaturation,
and sequenced (pair-ended, 2 x 25 bp) on an lllumina HiSeq 2000. Libraries prepared using the KAPA Library Preparation Kit resulted in more uniform

coverage distribution across the range of GC-content. Data courtesy of The Broad Institute.



KAPA HiFi DNA Polymerase reduces amplification bias of

GC- and AT-rich genomes
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Effect of high-GC content on coverage depth for libraries
amplified using common proof-reading (B-family) polymerases.

Indexed lllumina TruSeq™ libraries prepared from identical sheared M. tuberculosis
(65% GC) gDNA were amplified using the indicated PCR reagents, and compared to
an equivalent unamplified library by paired-end sequencing (2 x 75 bp). After filtering
and aligning read pairs to reference sequences, 250 000 read pairs wre randomly
sampled for each genome, and scatter plots of mean sequence coverage depth vs.
GC content wre generated by analyzing 250 bp windows. GC-rich sequences were
under-represented following library amplification using Phusion® HF Master Mix or
[llumina TruSegq™ PCR Master Mix. In contrast, library amplification with KAPA HiFi
HotStart ReadyMix resulted in coverage distribution across the range of GC-content
that is almost indistinguishable from that of the unamplified control.
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Low GC-content libraries result in variable bias depending on the polymerase used for amplification.

Libraries prepared from identical sheared P, falciparum (19% GC) gDNA were amplified using the indicated PCR reagents, and compared to an equivalent
unamplified library. Observed frequencies of GC-content for reads are plotted for each condition tested. The expected frequency distribution of reads is
indicated by the grey shaded area.

The unamplified library tracked the expected frequency distribution. Amplification with KAPA HiFi showed minimal bias while amplification with Phusion®
resulted in a dramatic bias against reads with low GC-content. Average read depth for each library was 16.0x (unamplified control); 16.5x (KAPA HiFi);
18.8x (Phusion®). Data courtesy of Dr. Michael A. Quail, The Wellcome Trust Sanger Institute.



LIBRARY AMPLIFICATION

Library amplification can dramatically affect coverage
uniformity

The following Artemis screen captures depict examples of coverage bias in libraries amplified with either KAPA
HiFi HotStart Master Mix or Phusion® HF Master Mix, compared to an unamplified control library. In short
stretches of either high or low-GC content, the degree of coverage bias varies according to the method used
to amplify the library.

W No amplification
= KAPA Hifi
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Data courtesy of Dr. Michael A. Quail, The Wellcome Trust Sanger Insitute
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Data courtesy of Dr. Michael A. Quail, The Wellcome Trust Sanger Insitute

Coverage depth and GC content across a ~7 kb
region of the P. falciparum genome.

Within this region of the genome there are 3 locations where
high-AT sequences (>80%) lead to coverage bias (grey
bars). In all three regions coverage depth drops significantly
after ampilification with Phusion® (blue), while the library
amplified using KAPA HiFi (green) shows more uniform
coverage depth which tracks that of the unamplified control
library (black).

Coverage depth and GC content across a ~7 kb
region of the B pertussis genome.

Within this region of the genome there are 4 distinct
locations of high-GC sequence (>75%) that lead to
sequence coverage bias (grey bars). In these regions the
library amplified using Phusion® (blue) exhibits lower depth
of coverage compared to the unamplified control. In
contrast, the library amplified with KAPA HiFi (green) exhibits
more even coverage depth, similar to the control library
(black).

Superior accuracy for high fidelity library amplification
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Taq-based Phusion® KAPA HiFi
blends

Error rate of DNA polymerases and blends.

The error rate of KAPA HiFi is calculated at 1 error in 3.54 x
10°¢ bases covered (2.82 x 107). The error rate of KAPA HiFi
is 100X lower than Tag polymerase, 40X lower than
polymerase blends and 2X lower than Phusion®.



Real-time PCR alternative to standard library amplification

High fidelity PCR is used to selectively enrich library fragments carrying appropriate adaptor sequences and to amplify the
amount of DNA prior to sequencing. During PCR enrichment of libraries, minimizing amplification bias is critical to ensure
uniform coverage. Introduction of amplification bias requires more total sequencing in order to obtain sufficient coverage
in regions of the genome that are underrepresented, increasing sequencing costs.

Amplification bias occurs when a DNA polymerase is unable to amplify all targets within a complex population of library
DNA with equal efficiency. Bias is further exacerbated when libraries are over-amplified.

KAPA Library Preparation Kits containing the Real-Time PCR Library Amplification module are designed to address both
sources of PCR-induced bias. The novel KAPA HiFi DNA Polymerase, engineered for high fidelity and processivity, is
capable of balanced amplification of complex library DNA. Real-time monitoring of library amplification provides additional
information required to minimize over-amplification. Benefits of performing high fidelity, real-time PCR for next-generation
sequencing library amplification include:

¢ Real-time monitoring of ampilification allows precise control over the optimal number of PCR cycles, reducing the
uncertainty of when to terminate enrichment PCR.

e Real-time amplification workflows are amenable to automation because post-PCR DNA electrophoresis is not
required.

e Real-time amplification plots provide quality metrics for individual enriched libraries, eliminating expensive and
time-consuming post-enrichment gel electrophoresis and identifying inconsistencies in library preparation.

e Real-time library amplification integrates seamlessly with gPCR-based KAPA Library Quantification Kits. Termination
of enrichment PCR in real-time enables tight control over the yield of enriched library DNA prior to quantification,
requiring fewer library dilutions for accurate DNA quantification.



Real-time, high fidelity amplification of next-generation DNA
sequencing libraries

Enzyme bias — along with other artifacts such as PCR-induced errors, adaptor dimers, PCR duplicates, and chimeras — is
exacerbated by over-amplification, while under-amplification results in insufficient yields. Inherent uncertainty in the outcome
of end-point PCR often demands downstream validation of library quality by electrophoresis. KAPA Real-Time PCR Library
Amplification Kits provide a high fidelity, real-time PCR method for rapid and convenient amplification of libraries. Precise
control over the number of cycles required for optimal amplification eliminates expensive and time-consuming post-
enrichment gel electrophoresis.
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Libraries are amplified using a SYBR® Green |-based real-time, high fidelity PCR master mix (left panel). Four triplicate wells of the PCR plate contain fluores-
cent reference standards representing a range of distinct DNA concentrations. Reactions terminated between standards 1 and 3 represent the optimal
library amplification range (grey box), depicted here from cycle 10- 14. Gel image illustrating the enrichment of a typical library stopped at different amplifica-
tion cycles relative to the fluorescent standards supplied in the KAPA Real-Time Library Amplification Kit (right panel). Low and high molecular weight
artifacts increase progressively with additional cycles.
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Superimposed amplification plots for reactions terminated at the lower Example of real-time, high fidelity amplification of multiple lioraries. 20
bound (hashed line, cycle 10) or upper bound (solid line, cycle 14) of the libraries, spanning a ~64-fold concentration range (6 cycles), were
targeted concentration range (grey box). Library amplification reactions simultaneously amplified and terminated after 14 cycles. 14 of the 20
should ideally be terminated anywhere within the indicated target libraries fall within the targeted amplification range. The remaining 6
concentration range. libraries could either be used as is, noting that they may be outside the

optimal concentration range, or they could be re-ampilified individually or
in high- or low-concentration groups.



KAPA Real-Time PCR Library Amplification Kit workflow

TruSeq™ Cycle Number TruSeq™ Fixed Cycle Number KAPA Real-Time PCR Library
Optimization Protocol Amplification Protocol Amplification Protocol
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enables single plate amplification of libraries with up
to a 16-fold difference in initial concentration.
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QUANTIFY LIBRARY USING ILLUMINA QUANTIFY AMPLIFIED LIBRARY USING QUANTIFY LIBRARY USING
QUANTIFICATION PROTOCOL GUIDE ILLUMINA QUANTIFICATION PROTOCOL KAPA LIBRARY QUANTIFICATION KIT
GUIDE
Total time: 3 h 30 min Total time: 1 h 45 min Total time: 1 h 45 min
Disadvantages Disadvantages Advantages
¢ Wastage of library material required for cycle  Variability in the nature and/or concentration of e Built-in real-time quality metrics (concentration

number optimization leads to loss of library the input DNA can result in under- or range) for each amplified DNA library.
diversity. over-amplification, exacerbating amplification
bias and artifacts. ¢ Real-time PCR is amenable to automation.
e Inconsistencies in reaction volume scale-up
can cause variable results. * Post-amplification electrophoresis QC is not : ® Precise control over PCR cycle number
amenable to automation. required for optimal amplification.
e | onger protocol involves more time and labor.
e |deally, libraries should be minimally amplified e Seamless integration with gPCR-based library
e Gel electrophoresis steps are not amenable to a low final concentration (~3.5 pM), not quantification.
to automation. detectable via standard gel electrophoresis.

* KAPA HiFi DNA Polymerase is less prone to
amplification bias due to high- or low-GC
content.



KAPA Library
Quantification Kits

Accurate quantification of amplifiable library
molecules is critical for the efficient use of next
generation sequencing (NGS) platforms -
underestimation results in non-clonality, while
overestimation leads to inefficiency via poor yields
of clonally amplified templates. Accurate library
quantification is equally important when pooling
indexed libraries for multiplexed sequencing to
ensure equal representation of each library.

Standard methods for quantifying NGS libraries
have a number of important disadvantages.
Electrophoresis and spectrophotometry measure
total nucleic acid concentrations, whereas optimal
cluster density or template-to-bead ratio depends
on the appropriate concentration of
PCR-amplifiable DNA molecules. These methods
also have low sensitivity, consuming nanograms of
precious samples, and are not suitable for
high-throughput workflows.

gPCR is inherently well-suited to NGS library
quantification, and overcomes many of the
difficulties posed by alternative approaches:

e gPCR quantifies only the PCR-amplifiable
library molecules;

® s exceptionally sensitive and accurate
across an extremely broad dynamic range;

e s amenable to high sample throughput
and automated liquid handling.

The extreme sensitivity of gPCR enables accurate
quantification of very dilute libraries, minimizing the
need for PCR amplification of libraries and the
associated problematic biases.
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KAPA Library Quantification Kit workflow

KAPA Library Quantification Kits comprise DNA Primer Mix (10X)
Standards (six 10-fold dilutions) and 10X Primer

Premix, paired with KAPA SYBR® FAST gPCR Kits

to accurately quantify the number of amplifiable

molecules in an NGS library. The KAPA DNA l
Standards consist of a linear DNA fragment qgégAMSast‘eFr‘”MFiﬁszx)
flanked by gPCR primer binding sites.

Quantification is achieved by inference from a "

standard curve generated using the six DNA AN
Standards.

1. Prepare qPCR/Primer Premix. Add 1 ml of o
Primer Premix to 5 ml bottle of KAPA SYBR® FAST N S S
gPCR Master Mix (2X). Std1 Std2 Std3 Std4 Std5 Std6
2. Make 1:1000 dilution of dsDNA library. Dilute @ @ ? ? ? @
library DNA in 10 mM Tris-HCI. Optional additional Lbrary Sample ‘@ R
library dilutions: 1:2000, 1:4000 and 1:8000. : :

3. Prepare gqPCR plate. For 20 pl reactions use
12 ul KAPA SYBR® FAST gPCR Master Mix
containing Primer Premix, 4 ul PCR-grade water,
and 4 pl diluted library DNA or DNA Standard
(1-6).

Norm. Fluoro

4. Run gPCR protocol. Initial denaturation for
5 min at 95 °C followed by 35 cycles of o O U S N O OO O
denaturation for 30 sec at 95 °C and combined 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

annealing and extension for 45 sec at 60 °C. Cycle
5. Analyze data. Confirm 90 - 110% reaction l
efficiency for DNA Standards and library. % ‘b\ EEmmm

2 N2 -3.4496x + 36.24
6. Calculate library concentration. Use absolute - ¢ =09998 —
quantification against the DNA Standard provided. 15
7. Use the calculated concentration of the 10
undiluted library to prepare appropriate dilution . h\ﬂ'
of the library and proceed with -cluster i
amplification or emPCR. 0 03

-4 -2 0 2

Log (Concentration)



Reliable quantification leads to consistent cluster density

"Before gPCR was adopted for library quantification, cluster density was extremely variable. Implementation of the
KAPA Library Quantification Kit in our sequencing workflows resulted in a significant reduction in variability across
multiple libraries, negating the need for cluster amplification titration runs."

- The Broad Institute, Cambridge, MA U.S.A.
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The implementation of KAPA Library Quantification Kits into the
llumina GA sequencing workflow at The Broad Institute
significantly reduced cluster density variability and eliminated the
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qPCR only quantifies PCR-amplifiable library molecules
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qPCR-based KAPA Library Quantification Compared to spectrophotometric, fluorimetric, and electrophoretic
Kits reduce variability in cluster density methods, qPCR only quantifies adaptor-ligated and amplifiable

compared to Agilent Bioanalyzer. library molecules.

Human exome samples were prepared using The ligation of adaptor sequences (orange and blue) to library DNA molecules (grey) results
Nimblegen solution-based capture. All preparations in a mixed population of molecules without the correct adaptor configuration.
were performed in a 96-well plate format on a liquid Electrophoresis and spectrophotometry measure total nucleic acid concentrations, whereas
handling system. Average number of clusters per tile optimal cluster density or template-to-bead ratio depends on the appropriate concentration
are shown for paired-end, 76-bp lllumina GAllx runs. of PCR-amplifiable DNA molecules. Only gPCR-based library quantification methods count

Data courtesy University of Washington. library molecules with the correct adaptor sequence configuration.



qPCR quantification enables equal representation of intra-
and inter-indexed libraries for multiplex sequencing

M E coli M. tuberculosis M s. aureus 1006 TR s
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Equal representation of different sample types Equimolar pooling of indexed libraries.

within indexed libraries.

Three separate libraries (S. aureus, 33% HGC; E. coli, 51% GC; Eleven indexed lllumina TruSeq™ libraries were quantified by gqPCR using the
and M. tuberculosis, 65% GC) were constructed for each index KAPA Library Quantification Kit, and then combined to achieve equal final concen-
(TruSeg™ 4, 5, and 12). Individual libraries were quantified trations in two separate pools for multiplexed sequencing on different flow-cell
using the KAPA Library Quantification Kit and for each index the lanes. The eleven libraries ranged ~11-fold in concentration from 0.67 pM to
libraries were pooled to achieve equimolar representation for 7.65 pM, while representation of each index varied between 90% and 127% of
each genome. The results indicate that quantification is reliable expected assigned reads per lane.

for samples with a wide range of GC content.

Engineered DNA polymerase and reliable DNA quantification
standards with minimal variability from lot-to-lot

W Lot1,set-1 MLot1,set-2 mLot2
Size distribution before qPCR 304 g
B KAPA SYBR® FAST Human ?
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8 i 204 g
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§ 1ol g3
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§ ., ' i . 566 601 557 606 270 400 375 438 438 375 405
0.025 0.20 Size (?(g) 1.00 2.00 Average fragment size (bp)
Fragment size distributions before and after gPCR. Standards with high lot-to-lot consistency.
Fragment size distributions before (grey fill) and after gPCR amplification 9 human DNA libraries and two microbial DNA libraries
using three commercial gPCR master mixes (KAPA SYBR® FAST, (Rhodococcus sp. ~70% GC and Staphylococcus sp. ~35% GC) were
Competitor S, and Competitor F). Competitor kits contained wild-type Taq used to compare quantification results obtained with distinct lots ("Lot 1”
polymerase. Reactions were performed with the following cycling protocol: and “Lot 2”), and distinct sets of reagents from the same lot ("set 1” and
95 °C for 10 min followed by 40 cycles of 95 °C for 10 sec and 60 °C for 45 “set 2”) of KAPA Library Quantification Kits for the lllumina GA platform.

SecC.



Ordering Information

KAPA Library Preparation Kits Contents Code

KAPA Library Preparation Kit with Standard PCR Library Amplification 10 rxn KK8200
KAPA Library Preparation Kit with Standard PCR Library Amplification 50 rxn KK8201
KAPA Library Preparation Kit with Real-Time PCR Library Amplification 10 rxn KK8220
KAPA Library Preparation Kit with Real-Time PCR Library Amplification 50 rxn KK8221
KAPA Library Amplification Kits Contents Code

KAPA Library Amplification Kit - Standard PCR 50 x 50 pl rxn KK2611
KAPA Library Amplification Kit - Standard PCR 250 x 50 pl rxn KK2612
KAPA Library Amplification Kit - Real-Time PCR 50 x 50 pl rxn KK2701
KAPA Library Amplification Kit - Real-Time PCR 250 x 50 pl rxn KK2702
KAPA Library Quantification Kits gPCR instrument Code

KAPA Library Quantification Kit - lllumina Universal KK4824
KAPA Library Quantification Kit - lllumina ABI Prism® KK4835
KAPA Library Quantification Kit - lllumina Bio-Rad iCycler™ KK4844
KAPA Library Quantification Kit - lllumina Roche LightCycler® 480 KK4854
KAPA Library Quantification Kit - Roche 454 Titanium Universal KK4821
KAPA Library Quantification Kit - Roche 454 Titanium ABI Prism® KK4831
KAPA Library Quantification Kit - Roche 454 Titanium Bio-Rad iCycler™ KK4841
KAPA Library Quantification Kit - Roche 454 Titanium Roche LightCycler®480 KK4851
KAPA Library Quantification Kit - Roche 454 FLX Universal KK4820
KAPA Library Quantification Kit - Roche 454 FLX ABI Prism® KK4830
KAPA Library Quantification Kit - Roche 454 FLX Bio-Rad iCycler™ KK4840
KAPA Library Quantification Kit - Roche 454 FLX Roche LightCycler®480 KK4850
KAPA Library Quantification Kit - ABI SOLiD Universal KK4823
KAPA Library Quantification Kit - ABI SOLiD ABI Prism® KK4833
KAPA Library Quantification Kit - ABI SOLiD Bio-Rad iCycler™ KK4843
KAPA Library Quantification Kit - ABI SOLID Roche LightCycler®480 KK4853
KAPA Library Quantification Kit - lon Torrent PGM Universal KK4826
KAPA Library Quantification Kit - lon Torrent PGM ABI Prism® KK4836
KAPA Library Quantification Kit - lon Torrent PGM Bio-Rad iCycler™ KK4846
KAPA Library Quantification Kit - lon Torrent PGM Roche LightCycler®480 KK4856

KAPA Library Preparation Kits, KAPA Library Amplification
Kits, and KAPA Library Quantification Kits are developed,
designed and sold exclusively for research purposes and in
vitro use. Neither the product, nor any individual
component, has been tested for use in diagnostics or for
drug development, nor is it suitable for administration to
humans or animals. Please refer to the MSDS, which is
available on request.

Certain applications of this product are covered by patents
issued to parties other than Kapa Biosystems and
applicable in certain countries. Purchase of this product
does not include a license to perform any such
applications. Users of this product may therefore be
required to obtain a patent license depending upon the
particular application and country in which the product is
used.

Purchase of this product includes an immunity from suit
under patents specified in the product insert to use only the
amount purchased for the purchaser’s own internal
research. No other patent rights are conveyed expressly,
by implication, or by estoppel. Further information on
purchasing licenses may be obtained by contacting the
Director of Licensing, Applied Biosystems, 850 Lincoln
Centre Drive, Foster City, California 94404, USA.

Licensed under U.S. Patent Nos. 5,338,671 and
5,587,287 and corresponding patents in other countries.
This product is intended for research use only under
patents and patent applications owned by Molecular
Probes, Inc. SYBR® is a registered trademark of Molecular
Probes, Inc. emPCR, 454, TruSeq™, Titanium FLX,
LightCycler®, iCycler™, Nextera™, Phusion®, and Prism®
are trademarks or registered trademarks of their respective
companies.

For sales please contact sales@kapabiosystems.com or call your local representative.

For more information on our complete range of innovative products please visit www.kapabiosystems.com
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