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Since our establishment in 1974, New England Biolabs has been
different. From our founding principles — placing the advancement
of science and stewardship of the environment as our highest
priorities — to our unique corporate culture, NEB’s philosophy can
be distilled down to three core values: passion, humility and being
genuine. This was a priority for our Founder, Don Comb, and these
values continue to guide us today.

Don’s provocative curiosity, boundless enthusiasm and
commitment to the environment will continue to serve as
inspiration to all of us. His vision for how a company could be run
was unconventional but highly effective — people and passion
over process and profit, the supply of high quality reagents at a
fair price, the co-mingling of basic and applied research, and the
prioritization of protecting the planet and advancing science. His
generosity and the faith he had in each of us resulted in a family-
like culture where everyone has a voice and all employees feel
valued. We are all honored and humbled to have been a part of his
life and look forward to continuing his legacy.

When thinking about everything that has happened in 2020 —from
the pandemic, deep political polarization and graphic images of
racial inequity — | can say that this has been the most trying,
challenging and emotionally draining year of my thirty-seven at
NEB. ’'m guessing that many of you feel the same way. At the
same time, it has also been one of the most exhilarating, selfless
and hopeful —with science taking center stage and the promise

of SARS-CoV-2 vaccines, still believing in the inherent goodness

in people and the glimmers of hope for peace and unity across the
globe. We have always known that science is more than a vocation.
It embodies an ethos that inspires acts of compassion, brilliance,
originality and a sense of community. Let’s continue to care for,
support and appreciate one another. | know we will get through all
of this and be stronger than ever.

Thank you for your ongoing trust and support. If there is anything
you believe we could be doing differently, please share your
thoughts with us. We wish you continued success in your research.

Jim Ellard
CEO, New England Biolabs, Inc.

Want to experience
the NEB catalog in
augmented reality?

Download

the NEB Augmented Reality (AR)
app for iPhone® or iPad® at the
Apple® App Store or for Android™
on Google Play™.

Explore

the NEB Catalog & Technical
Reference and keep an eye out
for the augmented reality icon.

Discover

videos, tutorials and immersive
experiences that can be accessed
by scanning the icon using the
AR app.
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At New England Biolabs, we are motivated by a set of core values that are still
as true today as they were when the company was founded 45 years ago. These
principles continue to guide us both as a company and as individuals.

Advancement of Science

We believe that basic research and the cultivation of scientific
knowledge is critical for us to stay connected with our customers
and to drive scientific breakthroughs. At NEB, over 30 labs participate
in research projects, which are aided by post-doctoral fellows and
students in Masters and Ph.D. programs. NEB researchers have
authored or co-authored over 1,300 publications to date, most of
which are in peer-reviewed journals.

Environmental Stewardship
We continuously strive to promote ecologically sound practices and
environmental sustainability in order to protect our natural resources,
both locally and globally. It is our goal to continuously improve our
business processes to minimize our impact on the environment.
Additionally, NEB supports other organizations that are advancing
environmental research and stewardship. We are excited to announce
that NEB has become a Certified B Corporation™, a

recognition awarded to organizations with the highest il

standards for social. and environmental performance,

transparency and accountability. To learn more, visit

www.neb.com/environmentalphilosophy. —
Corporation

Learn more about
our commitment
to the environment

Take a tour.of
New! England Biolabs

Social Responsibility

We see opportunities where science can be used to improve lives,
and we continue to be guided by our responsibility to each other
and our community to work towards a kinder and more just world.
This philosophy lies behind NEB’s longstanding commitment

to its parasitology research program, which contributes to the
understanding and treatment of poorly-funded and understudied
tropical diseases. NEB also supports several organizations devoted
to humanitarian efforts. Further, we recognize that we must work
together to build a more equitable society and improve diversity,
equity and inclusion in our workplace. To learn more, visit
www.neh.com/corporateresponsibility.

Delivering the Highest Quality Product

It is our goal to deliver best-in-class product quality and technical
support. With a reliance on recombinant technologies, the majority of
our products are designed and manufactured in our ISO 13485:2016
and IS0 9001:2015 certified facility in Ipswich, MA, USA. We are
constantly improving the stringency and range of our quality controls
to ensure that our products will perform to your expectations, every
time. In addition, our manufacturing
facility in Rowley, MA produces
GMP-grade* materials for customers
requiring an enhanced level of quality
documentation and support.

150 13485
Registered

1509001
Registered

150 14001
Registered
Environmental
Management

Quality
Management

Medical Devices

*See page 7 for more details.



A Unique Approach to
Wastewater Treatment

QOur state of the art Solar Aquatics System™
utilizes and accelerates processes found in
streams and wetlands, and employs proven waste
water treatment practices. This innovative method
can treat up to 27,500 gallons of effluent per day
through a series of filtration beds and aerated
translucent tanks that host plant communities
and aerobic microorganisms. The entire
wastewater stream from our facility is treated,

and the clean effluent is used for groundwater
recharge and irrigation.

Solar Aquatics System™ is a k of Ecological Engineering A

The NEB Facility

Our research and production facility, located in
Ipswich, MA, USA, is LEED® certified, which
is awarded based on environmentally-focused
standards that include:

« Water efficiency

* Energy conservation

* Atmospheric protection

« Sustainable building materials and resources
* Indoor environmental quality

* Innovation and building design

LEED® is a registered trademark of the U.S. Green Building Council Corporation.

Diversity, Equity
& Inclusion

We recognize that there are areas that we need

to grow and are taking steps to raise our level

of consciousness to injustices that have been
overlooked and underestimated. Qur Diversity, Equity
& Inclusion Team works to address these issues, and
is divided into four subgroups focusing on:

« Social Justice Philanthropy

* STEM Education & Mentorship

» Social Justice Outreach

* Diversity, Equity & Inclusion at NEB




Partnering with NEB

NEB has over 45 years of experience in the discovery, development and manufacture of molecular biology reagents.
These are essential components in a vast array of genomic and proteomic technologies that continue to transform our
understanding of the world we live in, and ultimately the diagnosis and treatment of disease. With experience in fields

as diverse as next generation sequencing, RNA biology, gPCR and protein engineering, NEB is ready to work with you to
develop custom reagent solutions, and to help bring your technologies to market. Further, our global distribution network

can help to ensure that your products have worldwide reach.

Customized Solutions

From development to commercialization, NEB provides the technical
expertise, consistent scalable manufacturing, quality systems and

a global distribution network to enable a successful long-term
partnership. Our dedicated team is ready to work with you to develop
novel, high performance enzymes tailored to your application,
optimize these enzymes in your workflow, enable small to large scale
production, generate quality controls and customize packaging.

With our ISO 13485 and 1SO 9001 certified manufacturing processes,
as well as the ability to manufacture GMP-grade* products, you

can be confident in our robust process, documentation and risk
mitigation for the product you need. For more information,

contact custom@neb.com.

Global Development

The ability of NEB to successfully operate as a both a research
institute and a commercial enterprise in service of our customers is
amplified by the extent of our global reach. The Global Development
(GD) team at NEB operates worldwide to generate sustainable
growth through an exceptional network of commercial operations
that includes eight wholly owned subsidiaries located in Australia,
Canada, China, France, Germany, Japan, Singapore and the United
Kingdom, and over 60 distribution partners covering our involvement
in more than 90 countries. By leveraging the talents and assets of
NEB, including scientific and commercial resources, we ensure that
our customers are serviced by a stable, ethical and engaged global
network. More information can be found on the inside back cover or
contact globaldev@neb.com.

NEBnow Freezer Program Network

With NEBnow® on-site freezers, enjoy convenient and affordable
access to NEB’s high quality reagents, anytime. Our NEBnow Freezer
Program Team works closely with your institution to customize
inventory best suited to your research program. Save time and avoid
shipping fees with consolidated shipments. For more information,
contact freezers@neb.com.

Enzymes for Innovation

The NEB catalog highlights a wide variety of enzyme functionalities
found in nature or engineered for specific purposes. However, in
molecular biology, new tools can often lead to new discoveries.
Taking advantage of the enzymology expertise at NEB, we now
offer a growing selection of novel enzymes with interesting and
unique activities for manipulating DNA, RNA, proteins and glycans,
even if specific applications for them have yet to be discovered. If
you are looking for an enzyme functionality that it is not currently
available, visit www.enzymesforinnovation.com or contact
enzymesforinnovation@neb.com.

What are Enzymes
for Innovation?

*See page 7 for more details.



Chen it comes time to choose a source of
enzymes, my first choice is NEB. In addition to
having a wide selection of enzymes, I've been
impressed with their rigorous test procedures
and overall quality of their products. The staff
is responsive, knowledgeable, customer-focused
and a pleasure to work with. 77

— Senior Fellow, Analytics & Knowledge Transfer,
Molecular Biology Reagents Provider

€ Ihe NEBnow freezer program is an amazing
addition; having 24/7 access to the NGS
reagents has been extremely helpful. NEB
allows you to customize the freezer to hold
the items you use most, saving us valuable
time by cutting out the ordering process! )

— Assistant Director, Genomic Sequencing and Analysis Facility,
University of Texas, Austin

Practicing Ethical Science

New England Biolabs (NEB) is committed to practicing ethical
science — we believe it is our job as researchers to ask the
important questions that, when answered, help preserve our
quality of life and the world that we live in. However, this
research should always be done in safe and ethical manner.
Learn more at www.neh.com/neh-ethics.



Supporting COVID-19 Research

NEB is supplying and supporting customers who are working diligently to develop better diagnostic tools and vaccines
for the SARS-CoV-2 virus, including diagnostics for at home or point-of-care settings. Visit www.neb.com/COVID19
to learn more, and find products and publications related to the applications below.

L&) @

RNA Extraction

Extraction of RNA is often the first step in viral detection assays
and has become an increasingly important laboratory technique
in the midst of this global pandemic. Though NEB does not
offer a kit specifically designed for viral RNA extraction, both
the Monarch® Total RNA Miniprep Kit and the Monarch RNA
Cleanup Kits have been used successfully to extract total RNA,
including viral RNA, from clinically-relevant samples. See pages
137-138 for more information.

Virus Detection

Virus detection often utilizes nucleic acid amplification to
identify the presence of specific sequences in SARS-CoV-2 viral
RNA. These methods include RT-qPCR for real time quantitation
and loop-mediated isothermal amplification (LAMP) for robust
amplification performed at a single reaction temperature. NEB
has several research use only (RUQ) products that can be used
for detection of SARS-CoV-2 viral RNA, including our Luna®
qPCR and RT-qPCR kits, which have been mentioned in several
emergency use authorization (EUA) protocols. See pages 72-78
for more information.

Sequencing & Epidemiology

During the COVID-19 pandemic, sequencing has enabled
scientists, often in unprecedented collaborations, to make rapid
advances in epidemiology and surveillance, basic and clinical
research, and diagnostics. A fast-growing number of methods
are being developed to address these applications, including
targeted SARS-CoV-2 sequencing protocols. Our NEBNext
ARTIC kits—developed for long and short read sequencing—were
based on the original work of the ARTIC Network (1) and are
available for both Oxford Nanopore Technologies® and lllumina®
Platforms. See pages 161-162 for more information.

Viral Biology

Proteolytic cleavage between the S1 and S2 unit of the spike
protein of SARS-CoV-2 is an important part of the process to
allow viral entry into the host cell after binding to the surface
receptor. A subsequent cleavage on the S2 unit further triggers
membrane fusion. Furin is one of the key players in a family of
proteases responsible for these steps. The susceptibility of the
spike protein to furin is essential to understand not only the viral
biology, but also COVID-19’s transmissibility.

The spike protein is also extensively glycosylated. These
glycans have profound implications in modulating cell entry
and membrane fusion, as well as host immune response. These
glycosylations can be analyzed and profiled by PNGase F,
Trypsin and Endoproteinase LysC. See pages 256-257 and 265-
269 for more information.

Vaccine Development

mRNA-based vaccines are an emerging alternative to
conventional vaccine approaches. Unlike protein-based
vaccines, mRNA vaccines involve introduction of an mRNA
sequence encoding disease-specific antigens. Once delivered
into the cells, they get translated by the cellular machinery,
resulting in the synthesis of protein antigens. These antigens are
recognized by the immune system, and immune responses are
mounted. Several mRNA vaccine candidates are either already
being administered or are in development for SARS-CoV-2.
mRNA vaccines can be rapidly and scalably produced in vitro
using enzymes to transcribe and modify mRNA. See pages 199-
205 for more information.

(1) Josh Quick 2020. nCoV-2019 sequencing protocol v2 (Gunlt). protocols.io https.//dx.doi.org/10.17504/protocols.io.bap7i5m.

* “GMP-grade” is a branding term NEB uses to describe reagents manufactured at NEB's Rowley facility. The Rowley facility was designed to manufacture reagents under more rigorous infrastructure and process controls to achieve
more stringent product specifications and customer requirements. Reagents manufactured at NEB's Rowley facility are manufactured in compliance with 1SO 9001 and IS0 13485 quality management system standards. However,
6 at this time, NEB does not manufacture or sell products known as Active Pharmaceutical Ingredients (APIs), nor does NEB manufacture its products in compliance with all of the Current Good Manufacturing Practice regulations.



GMP Capabilities

With over 45 years in enzymology expertise, NEB is a
world leader in the discovery and production of reagents
for the life science industry. This expertise effectively
positions us to supply reagents for the synthesis

of high-quality RNA — from template generation

and transcription, to capping, tailing and cleanup

after synthesis. These products are designed and
manufactured based on decades of molecular biology
experience, so that you can be confident they will work
for your application.

To better serve the needs of customers in regulated
markets, NEB has opened a state-of-the-art, 43,000 sq.
ft. production facility in Rowley, MA for the manufacture
of GMP-grade™ materials. This facility includes

Quality Control and Production functions ranging

from a shipping/receiving area and dedicated
warehouse, to separate inoculation preparation,
fermentation, purification and filling suites. Visit
www.neb.com/GMP to learn more.

Supporting Molecular
Diagnostics

The COVID-19 pandemic has highlighted many of the
challenges faced by clinical labs, requiring new and
innovative solutions to address them. Technology
development is happening faster than ever before,
exposing weaknesses in diagnostic supply chains,
increasing the need for innovation and thinking
differently about how diagnostics should be developed,
manufactured and deployed.

Many scientists know NEB as a trusted reagent provider
to the life science community. What many do not know
is that we also offer a portfolio of products that serve

as critical components for a wide array of diagnostic
products and services. Extensive molecular biology and
enzymology experience provide NEB with the unique
ability to help customers solve the challenges inherent
in technology development and ultimately in scale-up
and commercialization. Visit www.neb.com/MDx

to learn more.



Supporting Non-Profits and Foundations

New England Biolabs has played a role in the establishment of several organizations
that are advancing social responsibility and environmental stewardship worldwide.

%EW England
iolabs Foundation

North Shore of Massachusetts. Learn more at NEBF.org.

écreative action

home of ArtCorps

Northeastern University
‘ The Ocean Genome Legacy Center

of New England Biolabs

dedicated to preserving the biological diversity of the sea
wansnortheastern.edu /ogl

The New England Biolabs Foundation is a private independent foundation whose mission is to foster community-based
conservation of landscapes and seascapes, and the bio-cultural diversity found in these places. The foundation supports
projects in selected countries of Central America, Andean South America, West Africa, and in coastal communities on the

Creative Action Institute catalyzes community-driven solutions that advance gender equality and build a sustainable
planet. Through our experiential trainings, convenings and coaching, we develop leadership, build networks and support
grassroots advocacy. Visit CreativeActionInstitute.org to learn more.

The Ocean Genome Legacy Center of New England Biolabs is a non-profit research center dedicated to the conservation
of marine genome diversity and maintaining a repository of genomic DNA from marine organisms around the world.
Learn more at northeastern.edu/ogl.

Ordering Information

Placing an Order

Orders can be placed:

9:00 AM to 8:00 PM EST (Monday — Friday)
Phone: 1-800-632-5227 (1-800-NEB-LABS)
Fax: 1-800-632-7440

Online: www.neb.com

To inquire about an existing order, email
customerservice@neb.com or chat with Live

Agent on the US Customer and Order Support
page at www.neb.com.

NEB's main office and its subsidiaries in Canada,
Germany and the UK all support e-mail ordering.
For US customers only, email neborders@neb.com.
For international orders, please contact the
appropriate office.

Electronic Ordering
(EDI, cXML)

Please inquire to our EDI administrator:
edi@neb.com

Credit Card Purchases

NEB accepts Mastercard, Visa and American Express at
the point of sale.

OEM & Customized Products

To inquire about OEM and customized products:
Phone:1-800-NEB-LABS, ext.7275

Email: custom@neb.com

Online: www.neb.com/neb-custom

For more information, see page 4 of this Catalog.

Shipping Rates
NEB offers free shipping to all U.S. available locations
for all orders totaling $350 (net) and over.

U.S. orders under $350 (net) are currently charged
$31 per order for shipping and handling. Charges are
prepaid and added to your invoice.

Please inquire for international shipping
charge quotation.

Shipping terms and policies are subject to change
at NEB's discretion.

Delivery

Orders received Monday through Thursday by

7:30 PM EST are shipped the same day for next
business day delivery (within carrier's overnight
delivery area)*. After 7:30 PM but before 8:00 PM EST,
please place orders with Customer Service at
1-800-NEB-LABS, who can confirm if next business
day delivery is still possible.

Orders placed by 7:30 PM EST on Friday will be
shipped (with extra ice packs, as necessary, to NEB's
courier, who stores the products at the appropriate
storage temperature, prior to Sunday shipment, for
delivery the following Monday (or next business day)
nationwide. This service is available for the same cost
as our standard shipping service.

PLEASE NOTE: Monday delivery service is not available
for most products that have storage temperatures
other than -20°C or require shipment on dry ice.

Please contact Customer Service at 1-800-NEB-LABS
or customerservice@nebh.com with any inquiries
regarding NEB holiday deliveries or weather-related
delays.

*"Local" orders received Monday through Friday
before 10:00 AM EST can be delivered the same day
to most of the Boston and Cambridge area. Please
contact Customer Service, 1-800-NEB-LABS or
customerservice@neb.com to arrange for this special
service at no extra charge.

Terms
Net 30 days in U.S. dollars.

Discounts

In the U.S., NEB passes along discounts to Its
customers based on account history. Other discount
opportunities include bulk (OEM) and new lab
discounts. Please note: discounts are not cumulative.

Research Use Only

The products in this Catalog are intended for research
purposes only. The products are not intended to

be used for therapeutic or diagnostic purposes in
humans or animals.

Terms of Sale

The purchase, acceptance, and payment of and for
NEB’s products is pursuant to NEB’s Terms of Sale
at www.neb.com/support/terms-of-sale. NEB does
not agree to and is not bound by any other terms
or conditions, unless those terms and conditions
have been expressly agreed to in writing by a duly
authorized officer of NEB.

Legal Information

The products in this Catalog are covered by one or
more patents, trademarks and/or copyrights owned
or controlled by NEB.

While NEB develops and validates its products for
various applications, the use of any product may
require the buyer to obtain additional third party
intellectual property rights for certain applications.

For more information about commercial rights,
please contact NEB’s Global Business Development
team at gbd@neb.com.

Notice to Buyer

The information in this Catalog is provided in good
faith based on NEB’s knowledge as of the publication
date. The Catalog is only a guide and may not be
up-to-date. For current information, including a

.pdf of current price list, please see NEB’s website

at www.neb.com. NEB’s terms, conditions, policies
and product information are subject to change at
NEB’s discretion.

Copyright ©2021
New England Biolabs, Inc. All rights reserved.
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Andl Bmrl BssHII
Alel-v2 Bmtl BssSI-v2
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HpyCH4lll Nsil ScrFl
HpyCH4IV Nsil-HF SexAl
HpyCH4V Nspl SfaNI
Kasl Pacl Stel
Kpnl PaeR7! Sfil
Kpnl-HF PaqCl Sfol
LpnPI Peil SgrAl
Mbol PHIFI Smal
Mboll PHMI Smil
Miel Plel SnaBl
Mfel-HF PluTI Spel
Miul Pmel Spel-HF
Miul-HF Pmll Sphl
MiuCl PpuMI Sphl-HF
Miyl PshAl Sril
Mmel Psil-v2 Sspl
Mnll PspGl Sspl-HF
Mscl PspOMI Stul
Msel PspXI Styl-HF
Msll Pstl StyD4l
Mspl Pstl-HF Swal
MspA1l Puul Tagl-v2
MspJl Pvul-HF Tl
Mwol Puull Tsel
Nael Pvull-HF Tspddl
Narl Rsal TspMI
Ncil Rsrll TspRI
Ncol Sacl Tth111l
Ncol-HF Sacl-HF Xbal
Ndel Sacll Xeml
NgoMIV Sall Xhol
Nhel-HF Sall-HF Xmal
Nialll Sapl Xmnl
Nialv Sau3Al Zral
NmeAlll Sau6l
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Nrul-HF
21,316
280-281

Nb.BbvCl, Nb.Bsml, Nb.BsrDI, Nb.BssSI, Nb.Btsl, Nt.Alwl, Nt.BbvCl, Nt.BsmAl, Nt.BspQl, Nt.BstNBI, Nt.CviPII 55-57

Homing Endonucleases
I-Ceul, I-Scel, PI-Pspl, PI-Scel

57-58

NEBuffers, Diluents, Gel Loading Dyes, BSA & Recombinant Albumin,

Molecular Biology Grade, NEB Tube Opener

Polymerases & Amplification Technologies

Amplification-based Molecular Diagnostics
PCR Polymerase Selection Chart

High Fidelity PCR
Q5 High-Fidelity DNA Polymerase & Master Mix

Q5 Hot Start High-Fidelity DNA Polymerase & Master Mix

Q5U Hot Start High-Fidelity DNA Polymerase
Q5 High-Fidelity PCR Kit

Q5 Site-Directed Mutagenesis Kit

(with or without competent cells)

Phusion High-Fidelity DNA Polymerase & Master Mixes
Phusion Hot Start Flex DNA Polymerase & Master Mix

Phusion High-Fidelity PCR Kit

Routine PCR

OneTag DNA Polymerase & Master Mixes

One Tag RT-PCR & One-step RT-PCR Kits

OneTaq Hot Start DNA Polymerase & Master Mixes
Tag DNA Polymerase w/ThermoPol or Std. Buffer
Taq DNA Polymerase w/Standard Taq (Mg-free) Buffer
Taq Master Mixes (2X, 5X, Quick-Load)

Taq PCR Kit

Multiplex PCR 5X Master Mix

Hot Start Tag DNA Polymerase & 2X Master Mix

64
65

66
66
66
66

68
68
68
69
69

69
69
69

58-59

Specialty PCR
LongAmp Tag DNA Polymerase & Master Mix

LongAmp Hot Start Tag DNA Polymerase & 2X Master Mix

LongAmp Tag PCR Kit, Hemo KlenTagq
EpiMark Hot Start 7ag DNA Polymerase

Other PCR Polymerases
Vent & Vent (exo-) DNA Polymerases
Deep Vent & Deep Vent (exo) DNA Polymerases

gPCR & RT-qPCR

Luna gPCR & RT-qPCR

Find the Right Luna Product for Your Application
Luna Universal gPCR Master Mix

Luna Universal Probe gPCR Master Mix
LunaScript RT SuperMix Kit

LunaScript RT Master Mix (Primer-free)

Luna Probe One-Step RT-gPCR Kit (No ROX)
Luna Probe One-Step RT-gPCR 4X Mix with UDG
Luna Universal One-Step RT-qPCR Kit

Luna Universal Probe One-Step RT-qPCR Kit
Luna Cell Ready One-Step RT-gPCR Kit

Luna Cell Ready Probe One-Step RT-gPCR Kit
Luna Cell Ready Lysis Module

70
70
70
n

n
4

72
72
73
73
73
73
74
74
74
74
75
75
75

SARS-CoV-2 Detection

SARS-CoV-2 Rapid Colorimetric LAMP Assay Kit
SARS-CoV-2 Positive Control (N gene)
WarmStart Fluorescent LAMP/RT-LAMP Kit w/UDG

WarmStart Multi-Purpose LAMP/RT-LAMP 2X Master Mix

(with UDG)
LAMP Fluorescent Dye
Luna SARS-CoV-2 RT-qPCR Multiplex Assay Kit

Isothermal Amplification and Strand Displacement

WarmStart Colorimetric LAMP/RT-LAMP 2X
Master Mix (with or without UDG)

WarmStart Fluorescent LAMP/RT-LAMP Kit

Bst DNA Polymerase, (Large Frag. and Full-Length)
Bst2.0 & Bst2.0 WarmStart DNA Polymerases
Bst 3.0 DNA Polymerase

IsoAmp I Universal tHDA Kit

phi29 DNA Polymerase

RT-PCR
One Tag One-Step RT-PCR Kit, One Tag RT-PCR Kit

Polymerases for DNA Manipulation
(labeling, blunting, etc.)

PreCR Repair Mix

Sulfolobus DNA Polymerase IV
Therminator DNA Polymerase

DNA Polymerase | (E. coli)

DNA Polymerase I, Large (Klenow) Fragment
Klenow Fragment (3'—5" ex0”)

T4 DNA Polymerase

T7 DNA Polymerase (unmodified)

Bsu DNA Polymerase, Large Fragment
Terminal Transferase

Nucleotide Solutions & Buffers
Reaction Buffers

Acyclonucleotide Set

Deoxynucleotide (dNTP) Solution Mix/Set
Ribonucleotide Solution Mix/Set
7-deaza-dGTP

Adenosine-5" Triphosphate (ATP)
5-methyl-dCTP

dATP, dUTP, dGTP Solutions

cDNA Synthesis

cDNA Synthesis Selection Chart

LunaScript RT SuperMix Kit

LunaScript RT Master Mix Kit (Primer-free)
ProtoScript Il First Strand cDNA Synthesis Kit
ProtoScript First Strand cDNA Synthesis Kit
Template Switching RT Enzyme Mix
ProtoScript II Reverse Transcriptase
M-MuLV, AMV Reverse Transcriptases
WarmStart RTx Reverse Transcriptase

PCR Cleanup
Monarch PCR & DNA Cleanup Kit (5 pg)
Exo-CIP Rapid PCR Kit

DNA Modifying Enzymes
& Cloning Technologies

Cloning & Synthetic Biology
Cloning Workflow Comparison

NEBuilder HiFi DNA Assembly Master Mix & Cloning Kit
NEBuilder HiFi DNA Assembly Bundle for Large Fragments

Gibson Assembly Master Mix/Cloning Kit
Synthetic Biology/DNA Assembly Selection Chart

NEB Golden Gate Assembly Kits (Bsal-HFv2, BsmBI-v2)

BioBrick Assembly Kit

NEB PCR Cloning Kit (with and without competent cells)
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Enzymes 309-314, 306
Troubleshooting 308
Seamless Cloning 92,94-97
Single Cell Gel Electrophoresis 119121
Site Directed Mutagenesis 94,98, 111

Site Mapping 13
SNP Analysis 82,106, 109
Synthetic Biology 94-97
T/A Cloning 92,101-104
Transcriptional Mapping 113
Transformation Tips 350-351
Transformation/Competent cells 129, 238-249
USER Cloning 97
Vectors 128
Vector Maps 355-365
cDNA Synthesis 86, 206-209
Chain Termination 82,85
Colorimetric LAMP 76-78
DNA Polymerases 63-87
Damaged Templates 82,152
DNA Removal 105-106, 109-115
DNA Repair
Polymerases 82
Repair Mix 82,152
DNA Sequencing 144175
Genome Amplification 80
Helicase Dependent Amplification 80
Incorporation of Modified Nucleotides 82
Isothermal Amplification 76-80
LAMP 76-78
Lesion Bypass 82
Library Construction 144175
Molecular Diagnostics-based 64
Next Generation Sequencing 144175
Nick Translation 82-83
Nucleic Acid Purification 87,132-141
Nucleotides 85
One-Step RT-PCR 81
PCR
AT-Rich Targets 6568, 71
Cleanup 87,139
Colony PCR 65, 68-69
Extraction-free PCR 65, 70
Fast 65, 66-67
GC-Rich Targets 65, 66, 68, 70
High-Fidelity 65, 66-67
High Throughput 65-69, 71
Long Amplicon 65, 66-67, 70
Multiplex PCR 65, 66-69
Optimization 322
Routine 65-70
Selection Chart 65
Troubleshooting 323
Probe Labeling 83
qPCR 72-73
Optimization 324
Troubleshooting 326
RT-LAMP 78
RT-PCR 81
RT-gPCR 72,73-75
Optimization 325
Troubleshooting 327
SARS-CoV-2 Detection 76-77
Second Strand cDNA Synthesis 83
SNP Analysis 82, 287
ssDNA Binding Proteins 127
Strand Displacement Amplification 79, 80, 84
Nicking Enzymes 19, 55-57

Site Directed Mutagenesis 94,98, 111
Two Step RT-PCR 73, 81,208
Whole Genome Amplification 80
(Cas9-based Genome Editing 190-191
Mutation Detection 190, 192
sgRNA Synthesis 190, 193
Programmable Nucleases 191

5-mC & 5-hmC Detection, Enrichment

& Quantitation 278-279, 289
5-hmC Labeling 278
Bisulfite Sequencing 279, 289
ChIP Assay 283
ChiIP-Seq Sample Preparation 149-150, 288
Combined Bisulfide Restriction

Analysis (COBRA) 287
Control DNA Substrates 287
Glucosylation of 5-hmC 278
HAT Assay 283
Histone Modification Studies 282-285
Immunodetection of 5-hmC 278
m6A Enrichment 220,279
Methyl-Seq 151,289
Methylation Dependent Cleavage 280-281

Methylation Sensitive Restriction
Enzyme Cleavage 280, 309-314, 321

Methylation Sensitive Single Nucleotide

Primer Extension (Ms-SNuPE) 287
Methylation Specific PCR (MSP) 287
Methyltransferases 124-126, 286
Nucleosome Assembly 282-285
SNP Analysis 287
Southern Blotting 287
Adaptor Ligation 210-213
Blunting 217
Capping 24-205
cDNA Synthesis 86, 206-209
Dephosphorylation 105-106, 216
m6A Enrichment 219-220
Gene Silencing 216
In vitro Translation 199-203
Isolation and Enrichment 219-220
Labeling 202, 204, 212
Library Construction 147,153, 158, 218
Ligation 210-214

Activity Chart 210

Selection Chart 211
Loading Dye 221
mRNA Isolation 219-220
Phosphorylation 104, 216
Poly(A) Tailing 202
Poly(U) Tailing 202
Probe Generation 202
RACE 86, 206, 208
Reverse Transcription 86, 206-209
RNAi 216
RNA Cleanup 137-138, 220
RNA Labeling 202

RNA Library Preparation 147,153, 158, 218



RNA Markers and Ladders 184, 221
RNA Miniprep 137,220
RNA Removal 217-218
RNA Synthesis 199-203
RNase Inhibitors 217-218
RT-PCR 81
RT-gPCR 72,73-75
Sequencing 147,153,158, 218
SiRNA 216
Tailing 202
Adaptors & Primers 160
Adenylation of sSDNA Linkers 214
ARTIC Workflow 161
Barcodes 160
Enzymatic Fragmentation 149, 150, 151, 161, 289
Enzymatic Methyl-seq 151, 289
FFPE-treated DNA 152
Library Construction

Amplification 169

ChiP-Seq 149-150, 288

DNA 146, 148-152, 162, 167171

dsDNA Fragmentation

mRNA

rRNA Depletion

Single Cell RNA

Small RNA
Library Quantitation
Magnetic Separation
Microbiome Enrichment
Oxford Nanopore Sequencing
Sample Preparation
SARS-CoV-2 Sequencing
Target Enrichment

Expression
Bacterial
Cell-free
Difficult to Express
Proteins
Yeast
Glycosylation
Endoglycosidases
Exoglycosidases
MS Standards

149,150, 161, 168
143, 153157, 161

155-157
158
159
170
159
167
162
144-175
161-162
163-165

224-235
229-230
227-228

227-229, 232, 245-249

231
252-263
254-258
259-263

267

Peptide Ligation 230
Phage Display 272273
Proteases 265-269
Protein Labeling 236, 292-299
Protein Standards 182

Protein Purification
Chitin Binding Domain (CBD) Purification 234

Expression & Purification Kits 226-231
Magnetic Matrices and Racks 235
Maltose Binding Protein (MBP) Purification 234
Polyhistidine-tagged Purification 234
Pull-Down Assays 299
Transformation
Competent Cells 232, 245-249
Troubleshooting & Tips 350--351
Yeast 231
Strain Properties 240
Protein Labeling (e.g., SNAP-tag) 292-299
Protein Localization 292-299
Pulse Chase 292-299
Receptor Internalization 292-299
Protein Pull-Down Assays 299

View of the moody sky over Thailand at twilight.
Credit: Boy Anupong, Getty images

Protecting a Legacy

Each edition of the New England Biolabs Catalog contains a collection of mini-reviews that addresses various scientific, environmental and/
or humanitarian topics. This year, we are dedicating the Catalog to our Founder, Donald G. Comb, and sharing some of the values that he was

passionate about.

16
60
88

Conserving Biodiversity

Ask Big Questions

By Scientists for Scientists

1 30 Putting Recycling to Practice

1 42 | Neglected Tropical Diseases

Be Adventurous

176
186
194
222
236

Advancement of Science

Recognizing Those
Making a Difference

The Intersection of
Art and Science

Sustainable Growth

2950
274
290
300

Mostly Mozart

Promoting
Environmental Sustainability

Giving Back

And the NEB Catalog

Mini-reviews were authored by Joanne Gibson, Lydia Morrison and Deana Martin. Joanne is a Marketing Communications Writer at NEB.

She received her Ph.D. in Molecular Biology from the University of Sydney, Australia. Lydia is also a Marketing Communications Writer at NEB,
and manages our social media program. She received her M.S. in Biochemistry and Biophysics from the University of North Carolina at Chapel Hill
School of Medicine. Deana is the Associate Director of Marketing Communications. She received her Ph.D. in Biochemistry from Boston College,

Chestnut Hill, MA.
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By Scientists for Scientists

In 1974, a scientist named Don Comb left his associate professorship in
the Biochemistry Department at Harvard Medical School — disenthralled
with the traditional avenues of securing research funding and the rigidity of
academia. He left with the goal of bringing together like-minded scientists
to form a cooperative company — a company that would provide tools for
molecular biologists. Further, the company would use its revenue to fund
independent research projects, an idea that was unprecedented at the time.
And thus, New England Biolabs® Inc. (NEB®) was founded, with the goal of
enabling life science research, both within and outside the company.

In the early days, NEB’s focus was to provide high quality restriction
enzymes at a fair price. Over the years, NEB researchers have discovered
a wide range of enzyme specificities — as a result NEB now offers >285
restriction enzymes, the largest commercially-available selection. We
have also expanded our product offerings into areas related to PCR, gene
expression, sample preparation for next generation sequencing, synthetic
biology, glycobiology and RNA analysis.

Don hired scientists who were passionate and curious. He encouraged

them to explore their own research interests while carrying out their

job responsibilities. In doing so, NEB scientists became experts in the
functionality and biophysical properties of a wide range of enzyme activities,
resulting in an in-depth understanding of product performance. This enabled
the collegial exchange of ideas, protocols and techniques with customers —
the beginnings of a more personal approach to technical support that still
continues today.

This expertise also enabled NEB to produce recombinant enzymes at
commercial scale, dramatically improving quality and yield — greatly
advancing the field of molecular biology. As yields increased, NEB was able
to lower prices and pass savings on to customers.

NEB remains committed to research and has maintained an active program
for over 45 years. Currently, more than 30 labs participate in basic research
in areas ranging from molecular biology to parasitology, and this work has
resulted in over 1,300 publications to date. Basic research and publications
help to ensure that NEB scientists are staying curious, driving discovery
and thinking like their customers. Additionally, NEB scientists are invited to
speak at renowned academic institutions and conferences around the world,
yet equally value the importance of advocating for science at local high
schools. This emphasis on scientific collaboration and advancement has led
to the sharing of innovative products and ideas worldwide.

Don’s aspiration was for NEB to remain a small, private business that
focused on steady, sustainable growth. His devotion to the advancement
of science, stewardship of the environment and altruistic philanthropy has
been a priority since day one. NEB employees are encouraged to pursue
their passions, whether it be getting involved in groundbreaking research,
helping out at a local science fair, sharing ideas to improve the sustainability
of our business practices, or volunteering at a local food bank — everyone
feels a responsibility to each other and to the community. NEB’s CEQ Jim
Ellard said “Don’s generosity and the faith that he had in each employee
resulted in a family-like culture, where everyone has a voice and all
employees feel valued.”

A culture built by scientists, for scientists.
Learn about
NEB and the
photos shown.
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Restriction
Endonucleases

The leader in the discovery & production of
restriction enzymes.

Having supplied restriction enzymes to the research community for over 45 years,
NEB has earned the reputation of being a leader in enzyme technologies. Working
continuously to be worthy of that distinction, NEB strives to develop enzymes of the
highest purity and unparalleled quality.

NEB scientists continue to improve our existing portfolio, as well as explore the utility

of NEB reagents in new technologies. As a result, NEB scientists continue to publish
scientific papers and be awarded grants in this area. With the industry's largest research
and development group dedicated to restriction enzymes, we are proud to have been
there first: the first to commercialize a recombinant enzyme, the first to introduce a
nicking enzyme, and the first to supply a true restriction enzyme master mix. In addition,
NEB has a continuing history of innovation by engineering restriction enzymes with
altered specificities and improved performance. Through ongoing research in these
areas, we are committed to driving the innovations that allow us to offer maximum
performance and convenience.

Featured Tools and Resources

309 Performance/Activity Chart 30 8 Restriction Enzyme
for Restriction Enzymes Troubleshooting Guide

30 6 Tips for Restriction Enzyme E Visit NEBrestrictionenzymes.com

Optimization to find additional online tools,
video tech tips and tutorials to
help you in setting up restriction
enzyme reactions.

What are
restriction
enzymes?

Icon Descriptions

* The gene encoding this enzyme
was cloned at NEB.

H{)l This enzyme is purified from a
recombinant source.

This enzyme has been engineered for
maximum performance.

Time-Saver qualified enzymes will digest

1 pg of substrate DNA in 515 minutes using 1 pl
of enzyme under recommended reaction conditions.
These enzymes can also be used overnight with no
loss of sample.

e
Z'site Indicates that the restriction enzyme requires
two or more sites for cleavage.

a1 21fia 3 1] utsmart s}
s a2 a3 Y catSmart fueslJ

Indicates which reaction buffer is supplied with the
enzyme for optimal activity. Enzymes with buffer
requirements not met by one of the four standard
NEBuffers are supplied with their own unique NEBuffer
(NEB U). NEBuffers are color-coded (NEB r1.1 &

1.1 - yellow, NEB r2.1 & 2.1 - blue, NEB r3.1 & 3.1 -
red, rCutSmart & CutSmart - green) and supplied as
10X stocks with each enzyme. For more information,
consult the Performance Chart on pages 309-314.

m This enzyme is EpiMark validated for
epigenetics studies.

M This enzyme is supplied with a separate tube of
S-adenosylmethionine (SAM). To obtain 100% activity,
SAM should be added to the 1X reaction mix as
indicated. When required, a concentrated stock of
SAM is supplied with the enzyme.

mm This restriction enzyme is sensitive

to dam, dcm, or CpG methylation. (Note that CpG
methylation is applicable to eukaryotic genomic DNA
only.) For more information, see page 321.

Iﬂ?] Hﬂ rﬁlﬂ Indicates whether or not the

enzyme can be heat inactivated. Enzymes are first
tested by incubation at 65°C for 20 minutes; any
enzyme not inactivated at 65°C is then tested by
incubation at 80°C for 20 minutes. If an enzyme
can be heat inactivated, the temperature is indicated
in the icon.

25°137°[ 50°] 55°1 80°] 85°] 75°

Indicates the enzyme's optimal incubation
temperature.

M@ m Indicates which diluent buffer

(A, B or C) is recommended for making dilutions of
restriction enzymes. For more information see pages
309-314.

ﬂ Enzymes for Innovation.

.



Note: Starting April 2021, NEB will begin the transition to supply all restriction enzymes with
Recombinant Albumin-containing reaction buffer. For more details, see page 20 or visit www.neb.com/BSA-free

Aatll @ BfuAl @ BstAPI Fspl @ Neil @ Sapl
@ AbaSl @ Bgll @ BsiBl FspEl Ncol @ Sau3Al
Accl @ Bglll @ BstEll @ Haell @ Ncol-HF @ Sau9el
@ Acc65l m Blpl @ BstEll-HF Haelll Ndel @ Shil
Acil @ BmgBlI @ BstNI Hoal @ NgoMIV @ Shfl-HF
@ Acll @ Bmrl BstUI Hhal Nhel-HF Scal-HF
Acul @ Bmtl @ BstXI Hincll @ Nialll @ ScrFl
@ Afel @ Bmil-HF @ BstYl Hindlll Nialv @ SexAl
Aflll @ Bpml @ BstZ17I-HF HindllI-HF @ NmeAlll @ SfaNI
@ Afllll @ BpulOl @ Bsu36l Hinfl Notl Sfel
@ Agel @ Bpukl @ Bigl @ HinP1l @ Notl-HF @ Sfil

@ Agel-HF @ Bsal-HFv2 @ BtoZl Hpal Nrul Stol
@ Ahdl @ BsaAl @ Bisl-v2 @ Hpall @ Nrul-HF @ SgrAl
@ Alel-v2 @ BsaBl @ BtsIMutl Hphl Nsil Smal
@ Alul @ BsaHI| @ BisCl [l Hpy99l @ Nsil-HF m Smil
o Alwl @ Bsall Cac8l [ Hpy16611 @ Nspl SnaBl
AlwNI @ BsaWl @ Clal Hpy188I @ Pacl @ Spel
@ Apal BsaXI @ CspCl Hpy188iil PaeR7I Spel-HF
ApalLl @ BseRl @ CviAll @ HpyAv @ PaqCl @ Sphl
@ ApeKl @ BseYI @ CviKI-1 HpyCH4lll Pcil Sphl-HF
@ Apol @ Bsgl m CviQ1 @ HpyCH4IV @ PilFI @ Sril

@ Apol-HF @ BsiEl m Ddel @ HpyCH4V PfIMI Sspl
Ascl @ BsiHKAI @ Dpnl @ Kasl @ Plel @A Sspl-HF
@ Asel @ BsiWi @ Dpnll @ Kpnl PluTI Stul
AsiSI @ BsiWI-HF @ Dral @ Kpnl-HF Pmel @ Styl-HF
@ Aval @ Bsll @ Dralll-HF @ LpnPI Pmlil StyD4l
Avall @ Bsml @ Drdl @ Mbol PpuMI @ Swal
@ Avrll @ BsmAl @ Eael @ Mboll PshAl Taql-v2
EL] @ BsmBI-v2 @ Eagl-HF @ Miel @ Psil-v2 @ Thil

@ BaeGl @ BsmFl @ Earl @ Miel-HF PspGl Tsel
@ BamHI @ BsoBI @ Ecil Miul @ PspOMI @ Tsp4sl
@ BamHI-HF @ Bsp1286l @ Eco53kl @ Miul-HF PspXI TspMI
@ Banl @ BspCNI @ EcoNl MiuCl @ Pstl @ TspRI
@ Banll @ BspDI @ Eco0109I m Miyl [@ Pstl-HF Tth111l
@ Bbsl @ BspEl @ EcoP15l Mmel @ Pvul @ Xbal
@ Bbsl-HF @ BspHI @ EcoRI @ Mnll Pvul-HF Xeml
@ Bbvl @ BspMI @@ EcoRI-HF Mscl @ Pvull m Xhol
@ BbvCl @ Bspql @ EcoRV m Msel Pvull-HF Xmal
@ Beel Bsrl @ EcoRV-HF @ Vsl @ Rsal @ Xmnl
@ BeeAl @ BsrBl @ Esp3l @ Mspl Rsrll Zral
@ Bcgl @ BsrDI @ Fatl MspAil @ Sacl

@ BeiVvl @ BsrFl-v2 @ Faul @ MspJl Sacl-HF

@ Bcll @ BsrGl @ FnudHI Mwol @ Sacll

@ Bcll-HF @ BsrGI-HF @ Fokl @ Nael Sall

@ BcoDI @ BssHII @ Fsel Narl @ Sall-HF

@ Bfal @ BssSl-v2

High-Fidelity Restriction Enzymes

A Agel-HF, @ Apol-HF, @ BamHI-HF, @ Bbsl-HF, @@ Bcll-HF, @ Bmtl-HF, B Bsal-HFv2, A BsiWI-HF, @ BsrGI-HF,
@ BstEll-HF, B BstZ171-HF, @ Dralll-HF, B Eagl-HF, @@ EcoRI-HF, @ EcoRV-HF, E Hindlll-HF, & Kpnl-HF,

@ Mfel-HF, @ Ncol-HF, @ Nhel-HF, @ Notl-HF, @ Nrul-HF, @ Nsil-HF, @ Pstl-HF, @ Pvul-HF, @ Pvull-HF,
Sacl-HF, (@ Sall-HF, @@ Sbfl-HF, @ Scal-HF, @ Spel-HF, @ Sphl-HF, @@ Sspl-HF, @ Styl-HF

21,316

Methylation Sensitive Restriction Enzymes for Epigenetics Studies
@ AbaSl, @ Dpnl, @ Dpnll, @ FspEl, @ Hpall, @ LpnPl, @ McrBC, @ Mspl, @ MspJl
280-281

Nicking Endonucleases

@ Nb.BbvCl, @ Nb.Bsml, @@ Nb.BsrDI, @ Nb.BssSI, Nb.Btsl, Nt.Alwl, @ Nt.BbvCl, A Nt.BsmAl,
@ Nt.BspQl, @ Nt.BstNBI, @ Ni.CviPll

55-57

Homing Endonucleases
@ |-Ceul, @@ |-Scel, @ PI-Pspl, Pl-Scel
57-58

NEBuffers, Diluents, Gel Loading Dyes, BSA & Recombinant Albumin, Molecular Biology Grade, NEB Tube Opener
58-59

Enzymes in green are all 100% active in CutSmart Buffer (see page 309-314).

One or more of these products are covered by one or more patents, trademarks and/or copyrights owned or controlled by New England Biolabs, Inc. For more information,
please email us at gbd@neb.com. The use of these products may require you to obtain additional third party intellectual property rights for certain applications.

Your purchase, acceptance, and/or payment of and for NEB’s products is pursuant to NEB’s Terms of Sale at https:/www.neb.com/support/terms-of-sale. NEB does not agree to
and is not bound by any other terms or conditions, unless those terms and conditions have been expressly agreed to in writing by a duly authorized officer of NEB.




Looking to bring
convenience to your workflow?

Speed up digestions with Time-Saver” Qualified Restriction Enzymes

There are > 195 NEB restriction enzymes that can digest DNA in 5-15 minutes; many of which are supplied with
rCutSmart or CutSmart Buffer or are High-Fidelity (HF®) Restriction Enzymes. If you prefer, you can also digest
overnight with no unwanted star activity. All of our enzymes are rigorously tested for nuclease contamination. Only
NEB can offer enzymes with the power to digest in 5—15 minutes, and the flexibility to withstand overnight digestions

with no loss of sample.

For more information, visit www.neb.com/timesaver

Improve your analysis with our Purple Gel Loading Dye

Our Gel Loading Dye, Purple (6X), which is supplied with most restriction enzymes and all

HF enzymes, sharpens bands and eliminates the UV shadow seen with other dyes. This solution
contains SDS, which often results in sharper bands, as some restriction enzymes are known to
remain bound to DNA following cleavage.

1 2

light blue —

red/pink — -

Gel Loading Dye,  Gel Loading Dye,
Purple (6X) Blue (6X)

The Gel Loading Dye, Purple (6X) (Lane 1)
included in the Quick-Load Purple 1 kb DNA
Ladder does not cast a UV shadow over the
underlying bands, unlike the Gel Loading Dye,
Blue (6X) (Lane 2).

<—UV shadow

Simplify reaction setup and double digestion with
rCutSmart™ Buffer

Over 215 enzymes are 100% active in a single buffer, rCutSmart Buffer, making it significantly
easier to set up double digest reactions. Since rCutSmart Buffer includes Recombinant Albumin,
there are fewer tubes and pipetting steps to worry about. Additionally, many DNA modifying
enzymes are 100% functionally active in rCutSmart Buffer, eliminating the need for subsequent
purification (see page 315). For more information, visit www.NEBCutSmart.com

20

Same high performance,
now with BSA-free reaction
buffer

BSA is commonly used to stabilize some proteins
during reactions, and can also prevent adhesion
to reaction tubes and pipette surfaces. We
understand that there is an increased need for
comparable performance using BSA-free
reagents — beginning April 2021, we will be
switching our current BSA-containing reaction
buffers (NEBuffer 1.1, 2.1, 3.1 and CutSmart®
Buffer) to Recombinant Albumin-containing
buffers (NEBuffer r1.1, r2.1, r3.1 and rCutSmart™
Buffer). These buffers have been rigorously
tested, and there is no difference in performance
when using either buffer system. We anticipate
this switch may take up to 6 months to complete.
Over that time, you may receive product with
BSA- or rAlbumin-containing buffer with your
product — either will work for your reactions.

For more details visit www.neb.com/BSA-free



Looking to optimize
performance in your reaction?

Choose a High-Fidelity (HF®) Restriction Enzyme NEB Eco HF ConpetiorEcohl__

001 3 5 10'M"0 1 3 5 10

l
NEB High-Fidelity (HF) restriction enzymes have the same specificity as native enzymes, with

the added benefits of reduced star activity, rapid digestion (5-15 minutes), and 100% activity
in rCutSmart or CutSmart Buffer. Enjoy the improved performance of our engineered enzymes
at the same price as the native enzymes!

. . .. Unwanted
For more information, visit www.neb.com/HF metvage
EcoRI-HF (NEB #R3101) shows no star activity in overnight digests, even when used at higher concentrations. 50 il rxns were
set up using 1 g of Lambda DNA, the indicated amount of enzyme and the recommended reaction buffer. Rxns were incubated
overnight at 37°C. Marker M is the 1 kb DNA Ladder (NEB #N3232).

Benefit from industry-leading quality controls

NEB's reputation as a leader in enzyme technologies stems from the quality and reliability
of our restriction enzymes. All of our restriction enzymes undergo stringent quality control
testing, ensuring the highest levels of purity and lot-to-lot consistency.

For more information on quality at NEB, visit www.neb.com/quality

Restriction Enzyme Competitor Study: Nuclease Contamination

B Single-stranded B Double-stranded blunt top B 3" Overhang top B 5 Overhang top Overhang
Double-stranded blunt bottom 3" Overhang bottom M 57 Overhang bottom
1207 16+ 1201
144
100 100
121
801 . __ 801
S = 104 S
[= i = o
S S S
= 60 T 89 T 607
= = =]
S & S
j=2 f=2 (=2
a & 67 B
40 401
4
20 1 20
2
UJ_I_'_I.___J-_I_'l 0 I 1 || I I odm u
EcoRl |EcoRI-HF| A B ® D Notl INot-hF| A | B | ¢ | D BamHl [BamHI-HE| A | B © D
NEB EcoRlI Competitor EcoRI NEB Notl Competitor Notl NEB BamHI Competitor BamHI

EcoRl, Notl, and BamHI from multiple suppliers were tested in reactions containing a fluorescent labeled single stranded, double stranded blunt, 3" overhang or 5~ overhang
containing oligonucleotides. The percent degradation is determined by capillary electrophoresis and peak analysis. The resolution is at the single nucleotide level.

Learn about
the benefits
of HF enzymes.
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Aatll icusmart k" J R N € BaiBJ 37° w3 J Cod
#R0117S 500 units ... $64 NEBuffer 11 121 r3.1
#RO117L 2,500 units ... $262 % Activity <10 50* 50

5...GACGTC...3
3...CTGCAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: “May exhibit star activity in this
buffer.

AbaSI cutsmart k"3 RR NEpi NaiCll 25° IV |
#R0665S 1,000 units ... $113 See page 280 for more information.
Accl 5 ¢ [X1 £ M BiR 57 EH
#R0161S 1,000 units ... $75 NEBuffer rl.1 r2.1 r3.1
#R0161L 5,000 units ... $308 % Activity 50 50 10

5. GTMKAC...3
3...CAKMTG...5

Reaction Conditions: rCutSmart

Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Acc651

Concentration: 10,000 units/ml

Methylation Sensitivity:
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

we [ [T I A1 E3 (6] [ B

#R0599S
#R0599L

2,000 units ... $70
10,000 units ... $287

5. .. GGTACC...3
3...CCATGG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

NEBuffer r1.1 r21 rCutSmart
% Activity 10 75 25

Methylation Sensitivity: Blocked
by some combinations of overlapping
dem methylation. Cleavage of
mammalian genomic DNA is blocked
by some combinations of overlapping
CpG methylation (see p. 321).

Note: *May exhibit star activity in
this buffer.

Acil R ¢ [X1 £ M B (5 B3
#R0551S 200 units ... $70 NEBuffer rid 124 r34
#R0551L 1,000 units ..... $287 % Activity <10 25 100

5...C'CGC...3
3...GGCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

rCutSmart
0|

Recommended Cloned
29 mp B ¥ 10

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Recombinant EpiMark

Enzyme Validated Performance

Engineered for

ORDERS  orders@neb.com -

1800 632-5227

Acll rcusmart =" 3 R B € Wi BY 37° 4 oG]
#R0598S 300 units ... $70 NEBuffer 1.1 r2.1 r3.1
#R0598L 1,500 units ..... $287 % Activity <10 <10 <10

5. .. AACGTT...3
3..TTGCAA...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 5,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Acul icusnart "3 RY 1 © i BJ 37° 1153
#R0641S 300 units ....... $67 NEBuffer 14 124 r3A
#R0641L 1,500 units ... $274 % Activity 50 100 50

5...CTGAAGN),...3
3..GACTTCN), .5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star Activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

Afel icutswart " RR B BY 37 1 Y3 Coc
#R0652S 200 units ... $72 NEBuffer r1.1 r2.1 r3.
#R0652L 1,000 units ... $296 % Activity 25 100 25

5... AGCGCT...3
3... TCGCGA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

AflIT icusnart K3 RR N © NaiAll 37° 1V
#R0520S 2,000 units ... $67 NEBuffer 11 121 r3.1
#R0520L 10,000 units ... $274 % Activity 50 100 10

5 .. CTTAAG...3
3..GAATTC..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Multiple Time-Saver Diluent o
Recognition Site Qualified Buffer

Concentration: 20,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Methylation

Incubation l' W Heat
85 Sensitivity

Temperature Inactivation
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AT >¢ [T 5E BT BIR 57
#R0541S 250 units $70 NEBuffer r.1 r2.1 erutSman
#R0541L 1,250 units .. gog7 oA 1050 %

5...ACRYGT...3
3...TGYRCA..5

Reaction Conditions: NEBuffer 3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Agel »¢ [ CX0 M9 BA 05 B3
#R0552S 300 units ... $74 NEBuffer .1 r2.1 r3.1 rCutSmart
#R0552L 1,500 units .....$304 % Activity 100 75 25 75

5. ACCGGT...3
3...TGGCCA...5

Reaction Conditions: NEBuffer r1.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: Star activity may result from
extended digestion.

AgeI-HF® R ¢ [T E £ M ER 5 EE
#R3552S 300 units ... $74 NEBuffer ri.1 r2.1 r3.1

#R3552L 1,500 units ... $304

5. ACCGGT...3
3..TGGCCA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation:; 65°C
for 20 minutes.

% Activity 100 50 10

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

AhdI [ W [ £ M B 57 B3
#R0584S 1,000 units ... $75 NEBuffer r1.1 121 3.
#R0584L 5,000 units ... $308 % Activity 25 25 10

5...GACNNNNNGTC...3
3...CTGNNNNNCAG...5'

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Single Letter Code: R=AorG Y=CorT

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by some combinations

of overlapping CpG methylation

(see p. 321).

Alel-v2 cutsnart 2" RR N € Jai B 37°H i3 ) Coc |
#R0685S 500 units ....... $70 NEBuffer r1.4 24 r3.1

#R0685L 2,500 units ... $287

5...CACNNNNGTG...3
3...GTGNNNNCAC ...5'

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

% Activity <10 <10 <10

Concentration: 10,000 units/ml

Methylation Sensitivity: Impaired
by overlapping CpG methylation (see
p. 321).

AluI rCutsmart | § il B Y13 ]
#R0137S 1,000 units ... $70 NEBuffer rid r2.1 r3a
#R0137L 5,000 units ..... $287 % Activity 25 100 50

5..AGCT...3
3..TCGA..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Alwl ¢ [T MM BN [ [
#R0513S 500 units ... $70 NEBuffer r1.d 24 r3.1
#R0513L 2,500 units ... $287 % Activity 50 50 10

5. ..GGATC(N)Y

4

»
3...CCTAG(N),...5

L
Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by dam methylation (see p. 321).

Note: Star activity may result
from extended digestion, high
enzyme concentration or glycerol
concentration of > 5%.

AIwNI R ¢ [ £ M B (57
#R0514S 500 units ... $70 NEBuffer 11 121 r3.1
#R0514L 2,500 units ... $287 % Activity 10 100 50

5...CAGNNNCTG...3
3...GTCNNNGAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 10,000 units/ml

M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

Methylation Sensitivity: Blocked
by overlapping dcm methylation
(see p. 321).

Note: Conditions of low ionic
strength, high enzyme concentration,
glycerol concentration > 5%, or pH
> 8.0 may result in star activity.

D=AorGorT(notC) N=AorCorGorT

S3SVITINNOANT NOILIIHLS3Y
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Apal rcutsmartlt 273 RY B @ N A 25° 158 J dcm J CoG
#R0114S 5,000 units ... $72 NEBuffer r1.1 r2.1 r3.1
#R0114L 25,000 units ... $296 % Activity 25 25 <10

5..GGGCCC...3
3...CCCGGG...5

Reaction Conditions: rCutSmart
Buffer, 25°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 50,000 units/ml

Activity at 37°C: 100% However,
the half-life of Apal at 37°C is only 30
minutes.

Methylation Sensitivity: Blocked
by overlapping dem methylation.
(Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Apall cutsmart i 273 RY N @ R A 37° W Coc |
#R0507S 2,500 units ... $67 NEBuffer r1.1 121 r3.1

#R0507L 12,500 units ... $274 % Activity 100 100 10

for high (5X) concentration

#R0507M 12,500 units .....$274  Concentration: 10,000 and

5...GTGCAC...3
3...CACGTG...5

Reaction Conditions: rCutSmart
Buffer, 37°C

50,000 units/ml

Methylation Sensitivity:
(Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

ApeKI >¢ [X £ 0320 B IS O B
#R0643S 250 units ... $72 NEBuffer 1.1 r2.1 ErCutSman
#R0643L 1,250 units ... $296 % Activity 25 50 10

5...GCWGC...3
3...CGWGCG...5

Reaction Conditions: NEBuffer r3.1,
75°C

Concentration: 5,000 units/ml

Apol

Activity at 37°C: 10%

Methylation Sensitivity:
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

»e¢ [ [ CE0 MY B )

#R0566S 1,000 units ... $72

5 . . RAATTY..3
3..YTTAAR...5

Reaction Conditions: NEBuffer r3.1,
50°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 10,000 units/ml

rCutSmart
or

hes 111

Recommended

Cloned Recombinant
Buffer > at NEB Enzyme

NEBuffer r1.1 r2.1 rCutSmart
% Activity 10 75 75
Activity at 37°C: 50%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

EpiMark
Validated

Engineered for
Performance

ORDERS  orders@neb.com -

1800 632-5227

cusnartk B R Y € ] @ JaiBY 37 I v

Apol-HF®
#R3566S 1,000 units ... $72
#R3566L 5,000 units ... $296

5 . . RAATTY...3
3..YTTAAR...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for

NEBuffer r1.1 r21 r3.1
% Activity <10 100 10

Concentration: 20,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

20 minutes.

Ascl icutsmart k2" R B @ R AR 37° Byt I Cod|
#R0558S 500 units ....... $70 NEBuffer r1.1 r2.1 r3.1

#R0558L 2,500 units ... $287 % Activity <10 10 10

5...GGCGCGCC...3
3...CCGCGCGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

20 minutes.

Asel ¢ [T [ 0= P A )
#R0526S 2,000 units ... $67 NEBuffer r11 r2.1 rCutSmart
#R0526L 10,000 units ... $274 % Activity <10 50* 10

for high (5X) concentration .

#R0526M 10,000 units ... $274 Concentration: 10,000 and

5. ATTAAT...3
3. TAATTA..5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for

50,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from a

20 minutes. glycerol concentration of > 5%. *May
exhibit star activity in this buffer.

AsiSI icutsnart i 23 R BB 37° R N Coc |

#R0630S 500 units ... $70 NEBuffer rid 24 r3.1

#R0630L 2,500 units ... $287 % Activity 100 100 25

5 ..GCGATCGC...3
3...CGCTAGCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 10,000 units/ml

vorm  VIUItiple Time-Saver Diluent o
Recognition Site Qualified Buffer

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: Star activity may result from
extended digestion.

Methylation

Incubation l' W Heat
85 Sensitivity

Temperature Inactivation
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Aval (BT we [ (23 ) 7R 1) 0
#R0152S 2,000 units ... $67 NEBuffer ri.1 r2.1 r3.4

#R0152L 10,000 units ..... $274 % Activity <10 100 25

for high (5X) concentration )

#R0152T 2,000 units ... $67 Concentration: 10,000 and 50,000
#R0152M 10,000 units ... 274 units/ml

5. CYCGRG...3
3...GRGCYC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation:

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

80°C for 20 minutes.

Avall icusmart K" 3 RR N © WAl 37°J iy R J CoG
#R0153S 2,000 units ... $67 NEBuffer ri.1 r2.1 r3.1

#R0153L 10,000 units ..... $274 % Activity 50 75 10

for high (5X) concentration )

#R0153M 10,000 units ... 274 CGoncentration: 10,000 and

5. GGWCC...8
3...CCWGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

50,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dem methylation.
(Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Avrll rcutsmart k"3 RN @ BaiBJ 37° I
#R0174S 100 units ... $72 NEBuffer ri.1 r2.1 r3.4
#R0174L 500 units ... $296 % Activity 100 50 50

5. CCTAGG...3
3...GGATCC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 5,000 units/m|

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Bael cutsmart R0 RN © JsAmB Al 25° R ) Co|
#R0613S 250 units ... $67 NEBuffer 1.1 r2.1 3.1

v

5.7 (NVAC(N),GTAY C(N), Y 3
3. N TG(N),CATRG (N), 5

A

Reaction Conditions: rCutSmart
Buffer + SAM, 25°C. Heat inactivation:
65°C for 20 minutes.

Concentration: 5,000 units/ml

% Activity 50 100 50
Activity at 37°C: 100%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

BaeGlI

¢ [T [ XN B B )

#R0708S 500 units ... $67

5..GKGCMT...3
3..CMCGKG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

NEBuffer r1.1 r2.1 rCutSmart
% Activity 75 75 25
Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

S3SVITINNOANT NOILIIHLS3Y

BamHI »¢ X1 £ 320 M BA ()
#R0136S 10,000 units ... $62 NEBuffer .1 r2.1 rCutSmart
#R0136L 50,000 units ..... $254 % Activity 75* 100* 100*

for high (5X) concentration

#R0136T 10,000 units ...... $62  Goncentration: 20,000 and
#R0136M 50,000 units ... $254 100,000 units/m|

5..GGATCC...3
3...CCTAGG...5

Reaction Conditions: NEBuffer r3.1,
37°C

Methylation Sensitivity: Not
sensitive to dam, dcm or mammalian
CpG methylation.

Note: Star activity may result froma
glycerol concentration of > 5%. *May
exhibit star activity in this buffer.

BamHI-HF® »¢ [11 i £ M HR %)
#R3136S 10,000 units ....... $62 NEBuffer 1.1 121 r3.1

#R3136L 50,000 units ... $254 % Activity 100 50 10

for high (5X) concentration

#R3136T 10,000 units ...... §62  Goncentration: 20,000 and
#R3136M 50,000 units ... $254 100,000 units/ml

5...G'GATCC...3
3..CCTAGG..5

Reaction Conditions: rCutSmart
Buffer, 37°C

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Banl rcusmart | = 3 R W A 37°J ¥ B oem | CoG
#R0118S 5,000 units ... $70 NEBuffer rid 121 r3.4

5..GGYRCC...3
3..CCRYGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 20,000 units/ml

Single Letter Code: R=AorG Y=CorT M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

% Activity 10 25 <10

Methylation Sensitivity: Blocked
by some combinations of overlapping
dem methylation. Cleavage of
mammalian genomic DNA is blocked
by some combinations of overlapping
CpG methylation (see p. 321).

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

D=AorGorT(notC) N=AorCorGorT 25
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Banll »¢ [X1 M EX 57
#R0119S 2,000 units ... $70 NEBuffer 1.1 121 134

5..GRGCY'C...3
3..CYCGRG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 10,000 units/ml

% Activity 100 100 50

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from
extended digestion.

Bbsl ¢ [ [ T BT BT 057
#R0539S 300 units ... $70 NEBuffer 1.1 [[ERRY r3.1 rCutSmart
#R0539L 1,500 units ..... $287 % Activity 100 RILI 25 75

5. ..GAAGAC(N),Y...3
3. CTTCTG(N), ...5
A

Reaction Conditions: NEBuffer
r2.1, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Store at -80°C.

BbsI-HF”® »¢ [31 A [ M B (G
#R3539S 300 units. . ... $70 NEBuffer 11 121 r3.1

#R3539L 1,500 units . . .. $287

5..GAAGAC (N),Y...3
3. CTTCTG(N), ...5
A

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

% Activity 10 10 <10

Concentration: 20,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BbvIl rcutsmart k" 3 R Besic) @ R BY 37° 4/
#R0173S 300 units ... $70 NEBuffer 1.1 121 134

5..GCAGC(N)...3
3..CGTCGMN),,..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

rCutSmart
or

s 1] Buffer

I R inant EpiMark
Recommended *aCt%nEeBd ecombinan piMar

% Activity 100 100 25

Concentration: 2,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from a
glycerol concentration of > 5%.

Enzyme Validated

Engineered for
Performance

ORDERS orders@neb.com - 1800 632-5227

BbvCI rcutsmart =" 0 RY Wi BY 37° i f Co6 ]
#R0601S 100 units ... $67 NEBuffer rid 24 r3.1
#R0601L 500 units ... $274 % Activity 10 100 50

5...CCTCAGC...3
3...GGAGTCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C.

Concentration: 2,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by overlapping CpG
methylation (see p. 321).

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

Bcecl ¢ X1 M BA )
#R0704S 1,000 units ... $70 NEBuffer 1.1 r2.1 r3.1
#R0704L 5,000 units ... $287 % Activity 100 50 10

5...CCATC(N),"..3
3..GGTAGN), .5
Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from a
glycerol concentration of > 5%.

BceAl 3 R s 310 AR 3703 ] Coc
#R0623S 50 units ....... $67 NEBuffer r1.1 r2.1 rCutSmart
#R0623L 250 units ... $274 % Activity 100* 100* 100*

5..ACGGC(N)Y...3

12

3..TGCCGN), .5

Reaction Conditions: NEBuffer
r3.1, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 2,000 units/m|

Begl

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: Star activity may result

from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%. *May exhibit
star activity in this buffer.

) R 7siolh 31l AR 37° 443 J damf CoG)

#R0545S 250 units ... $70

5. T (N)CGA(N),TGC(N),"...3
3 elN) GCT(N),ACG N, -5

Reaction Conditions: NEBuffer
r3.1, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 2,000 units/ml

Multiple Time-Saver Diluent
Recognition Site

Qualified Buffer

NEBuffer r1.1 r2.1 rCutSmart

% Activity 10 75* m 50*
Methylation Sensitivity: Impaired
by overlapping dam methylation.
Cleavage of mammalian genomic DNA
is blocked by some combinations of

overlapping CpG methylation (see
p. 321).

Note: “May exhibit star activity in
this buffer.

Incubation l' W Heat Methylation
Temperature 65 nactivation Sensitivity
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BciVI TS ¢ [ [ M EIR (50
#R0596S 200 units ... $67 NEBuffer 1.1 21 r3.1
#R0596L 1,000 units ..... $274 % Activity 100 25 <10

5. GTATCC(NN),"..3

6

3..CATAGG(N), ..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Bcll

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

A Rt} © Jorsifli Al 50°F{H Jdan)

#R0160S 3,000 units ... $62

5. . TGATCA...3
3...ACTAGT...5°

Reaction Conditions: NEBuffer r3.1,
50°C

Concentration: 10,000 units/ml

NEBuffer r1.1 r21 rCutSmart
% Activity 50 100 75
Activity at 37°C: 50%

Methylation Sensitivity: Blocked
by dam methylation (see p. 321).

BclI-HF® icusnartf "4 R € § © J.iBY 37°Jyi foan|
#R3160S 3,000 units ... $62 NEBuffer 1.1 r2.1 r3.

#R3160L 15,000 units ... $254

5..TGATCA...3
3...ACTAGT ...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

% Activity 100 100 10

Concentration: 20,000 units/ml

Methylation Sensitivity: Blocked
by dam methylation (see p. 321).

BcoDI rcutsmart i 23 R N @ [ B 37° I ) Cod|
#R0542S 1,000 units ... $70 NEBuffer 1.1 r2.1 3.1

5..GTCTC(N)"..3
3...CAGAGN),..5

Reaction Conditions: rCutSmart
Buffer, 37°C

% Activity 50 75 75

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by some combinations of
overlapping CpG methylation (see

p. 321).

Bfal »¢ [T M B 17
#R0568S 500 units ....... $75 NEBuffer 1.1 121 3.
#R0568L 2,500 units ..... $308 % Activity <10 10 <10

5..CTAG...3
3..GATC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation; 80°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from
extended digestion. Store at -80°C.

BfuAl 3 R Jzsied @ Je 310 BY 50° ) ¥ 0 Coc
#R0701S 250 units ....... $67 NEBuffer r1.1 r2.1 rCutSmart
#R0701L 1,250 units ... $274 % Activity <10 25 10

5..ACCTGC(N),Y..3
3...TGGACG(N), .5

Reaction Conditions: NEBuffer r3.1,
50°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 5,000 units/ml

Activity at 37°C: 25%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by overlapping CpG
methylation (see p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

Bgll ¢ [T [ [ T KA () B
#R0143S 2,000 units ....... $62 NEBuffer r1.1 r2.1 rCutSmart
#R0143L 10,000 units ... $254 % Activity 10 25 10

5 ..GCCNNNNNGGC...3"
3...CGGNNNNNCCG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations

of overlapping CpG methylation

(see p. 321).

BglII ¢ [T [ 3= M KR [7)
#R0144S 2,000 units ... $62 NEBuffer .1 r2.1 rCutSmart
#R0144L 10,000 units ..... $254 % Activity 10 10 <10

for high (5X) concentration

#R0144M 10,000 units . ... $254 Concentration: 10,000 and

5...AGATCT...3
3...TCTAGA..5

Reaction Conditions: NEBuffer r3.1,
37°C.

Single Letter Code: R=AorG Y=CorT M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

50,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

D=AorGorT(notC) N=AorCorGorT

S3SVITINNOANT NOILIIHLS3Y
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BlpI [ ¢ X1 £ M KR 1)
#R0585S 500 units ........ $75 NEBuffer 14 124 r3.1
#R0585L 2,500 units ... $308 % Activity 50 100 10

5...GCTNAGC...3
3...CGANTCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

ORDERS orders@neb.com - 1800 632-5227

BmgBI »¢ [T [ CEN BT BiA (5 B3
#R0628S 500 units ... $72 NEBuffer 1.1 r2.1 rCutSmart
#R0628L 2,500 units ..... $296 % Activity <10 10 10

5...CACGTC...3
3...GTGCAG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Bmrl

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

L R o 210 BY 37° 145

#R0600S 100 units ... $70

5. ACTGGG(N),"...3
3...TGACCC(N), ...5
A

Reaction Conditions: NEBuffer r2.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 5,000 units/ml

Bmtl

NEBuffer r1.1 r3.1 rCutSmart
% Activity 75 75 100"
Methylation Sensitivity: Not

sensitive to dam, dem or mammalian
CpG methylation.

Note: *May exhibit star activity in
this buffer.

e [ I 13 B ()

#R0658S 300 units ... $70

5..GCTAGTC...3
3...CGATCG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

rCutSmart
or

hes 111

Recommended Cloned
Buffer > at NEB

NEBuffer r1.1 r2.1 rCutSmart
% Activity 100 100 100%
Methylation Sensitivity: Not

sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from
extended digestion. *For added
flexibility, NEB offers an isoschizomer
or HF enzyme, supplied with rCutSmart
Buffer.

Recombinant EpiMark
Enzyme Validated

Engineered for
Performance

BmtI-HF® stk A RN € 1 @ BaiB] 37° ] i3
#R3658S 300 units ... $70 NEBuffer 1.1 r2.1 r3.1

#R3658L 1,500 units.......... $287

5...GCTAGTC...3
3...C.GATCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

% Activity 50 100 10

Concentration: 20,000 units/ml.

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Store at -80°C.

Bpml L J RR 2 siefs 310 BY 37° 45
#R0565S 100 units ....... $70 NEBuffer r1.1 r2.1 rCutSmart
#R0565L 500 units ... $287 % Activity 75 100 100*

5..CTGGAG(N),...3
3..GACCTC(N), .5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 2,000 units/ml.

BpulOI

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result froma
extended digestion. “May exhibit star
activity in this buffer.

) R o3 i BY 37° 445

#R0649S 200 units ... $70

5... CCTNAGC...3
3... GGANTCG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 5,000 units/ml

BpuEI

NEBuffer r1.1 r2.1 rCutSmart
% Activity 10 25 25
Methylation Sensitivity: Not

sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from a
glycerol concentration of > 5%.

rtutsnart 4 R | @ JaiBR 37 RV

#R0633S 500 units ... $70

5. CTTGAG(N),...3
3...GAACTC(N), ...5
A

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/m|

Multiple Time-Saver Diluent o
Recognition Site Qualified Buffer

NEBuffer r1.1 r21 r3.1
% Activity 50* 100 50*

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: *May exhibit star activity in
this buffer.

Incubation l' W Heat Methylation
Temperature 65 nactivation Sensitivity
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Bsal

Bsal has been replaced by Bsal-HFv2 (engineered for performance).
Bsal-HF®“v2 ¢ [T [ [ BT B 07 0 EE
#R3733S 1,000 units ... $70 NEBuffer r1.1 21 3.1

#R3733L 5,000 units ..... $287

5..GGTCTC(N)Y...%
3...CCAGAG(N), ...5
A

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 20,000 units/ml

% Activity 100 100 100

Methylation Sensitivity: Impaired
by some combinations of overlapping
dcm methylation. Cleavage of
mammalian genomic DNA is blocked
by some combinations of overlapping
CpG methylation (see p. 321).

BsaAl TEm ¢ [ [ M EiN () EE
#R0531S 500 units ... $70 NEBuffer 1.1 r2.1 3.1

5..YACGTR...3
3...RTGCAY..5

Reaction Conditions: rCutSmart
Buffer, 37°C

% Activity 100 100 100

Concentration: 5,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

BsaBI rcutsmart R 1 R W B 60° ) i J dam } Cr6|
#R0537S 2,000 units ... $70 NEBuffer r1.1 2.1 r3.1

5 ..GATNNNNATC...3
3...CTANNNNTAG...5

Reaction Conditions: rCutSmart
Buffer, 60°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 10,000 units/ml

Activity at 37°C: 25%

% Activity 50 100 75

Methylation Sensitivity: Blocked
by overlapping dam methylation.
Cleavage of mammalian genomic DNA
is blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Note: Star activity may result from
extended digestion.

BsaHI icutsnartk 2" RY B @ JainCJ 37°F v Jicm f Coc
#R0556S 2,000 units ....... $67 NEBuffer 1.1 r2.1 3.1

5...GRCGYC...3
3...CYGCRG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

% Activity 50 100 100

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by some combinations of overlapping
dem methylation. Cleavage of
mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

Bsa]l >¢ X1 M [IR 57
#R0536S 1,000 units ....... $70 NEBuffer r.1 r2.1 r3A

5...CCNNGG...3
3...GGNNCC...5

Reaction Conditions: rCutSmart
Buffer, 60°C. Heat inactivation: 80°C for
20 minutes.

% Activity 50 100 100

Concentration: 10,000 units/ml
Activity at 37°C: 25%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BsaWI [N S [ £ M (1R (57
#R0567S 250 units ... $75 NEBuffer ri.1 r2.1 r3.1

5...WCCGGW...3
3...WGGCCW...5

Reaction Conditions: rCutSmart
Buffer, 60°C. Heat inactivation: 80°C for
20 minutes.

% Activity 10 100 50

Concentration: 10,000 units/ml
Activity at 37°C: 50%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BsaXI i Cl37° I A/
#R0609S 100 units ... $70 NEBuffer 1.1 r2.1 r3.1
#R0609L 500 units ..... $287 % Activity 50* 100* 10

5..Y(NJAC (N),CTCC(N),)...3
3. MN)TGN),GAGGN), ...5
& A

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 2,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: *May exhibit star activity in this
buffer.

BseRI [N % [X 3 M KR (57
#R0581S 200 units ... $75 NEBuffer ri1 r2.1 13
#R0581L 1,000 units ..... $308 % Activity 100 100 75

5..GAGGAG(N)Y..3
3...CTCCTC(N),...5
A

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

Single Letter Code: R=AorG Y=CorT M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

Concentration: 5,000 units/ml.

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

D=AorGorT(notC) N=AorCorGorT
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BseYl ¢ [T CXEX BT KA (57 C1
#R0635S 100 units ....... $70 NEBuffer 1.1 r2.1 erutSman
#R0635L 500 units ... $287 % Activity 10 50 50

5...CCCAGC...3
3...GGGTCG...5

Reaction Conditions: NEBuffer
r3.1, 37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 5,000 units/ml.

Methylation Sensitivity:
(Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Bsgl icusmart K=" 3 RR Bsic) @ BaiB] 37° i3
#R0559S 50 units ....... $70 NEBuffer 11 121 r3.4
#R0559L 250 units ... $287 % Activity 25 50 25

5..GTGCAG(N)Y..3
3...CACGTC(N),...5
A

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

BsiEI

Concentration: 5,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

rtutsmartR L B J @ AR 60°J 4 B Cr

#R0554S 1,000 units ... $70

5...CGRYCG...3
3...GCYRGGC...5

Reaction Conditions: rCutSmart
Buffer, 60°C.

Concentration: 10,000 units/ml

NEBuffer r1.1 r2.1 r3.1
% Activity 25 50 <10

Activity at 37°C: 10%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

BsiHKAI e A 65° 1 {14
#R0570S 1,000 units ... $67 NEBuffer 14 124 3.1

5...GWGCWT...3
3...CWCGWG...5

Reaction Conditions: rCutSmart
Buffer, 65°C.

Concentration: 10,000 units/ml.

rCutSmart
or

hes 111

Recommended Cloned
Buffer > at NEB

% Activity 25 100 100

Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dcrm or mammalian
CpG methylation.

Recombinant EpiMark
Enzyme Validated

Engineered for
Performance

ORDERS orders@neb.com - 1800 632-5227

BsiWI 3 R ) © a3 BY 55°F ¥ Crd
#R0553S 300 units ....... $70 NEBuffer r1.1 r2.1 erutSman
#R0553L 1,500 units ... $287 % Activity 25 50" 2

5 .. CGTACG...3
8...GCATGC...5

Reaction Conditions: NEBuffer r3.1,
55°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Activity at 37°C: 25%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: “May exhibit star activity in
this buffer.

BsiWI-HF® R ¢ [T I 2 BT BR 1) B3
#R3553S 300 units ... $70 NEBuffer rid 24 r3.1

#R3553L 1,500 units ... $287

5 .. CGTACG...3
8...GCATGC...5

Reaction Conditions: rCutSmart
Buffer, 37°C.

% Activity 50 100 10

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

BslI rcutsmart =" 0 RR N € Jain AR 55° ity o l Cos |
#R0555S 1,000 units ... $67 NEBuffer 11 121 r3.1
#R0555L 5,000 units ... $274 % Activity 50 75 100

5...CCNNNNNNNGG...3
3...GGNNNNNNNCC...5

Reaction Conditions: rCutSmart
Buffer, 55°C

Concentration: 10,000 units/ml

Activity at 37°C: 50%

Methylation Sensitivity: Blocked
by some combinations of overlapping
dem methylation. Cleavage of
mammalian genomic DNA is blocked
by some combinations of overlapping
CpG methylation (see p. 321).

BsmlI cutsnartlE 20 RN @ [ A 65° By |
#R0134S 500 units ... $70 NEBuffer r11 r2.1 13
#R0134L 2,500 units ... $287 % Activity 25 100 <10

5...GAATGCN"..3
3...CTTACGN...5

Reaction Conditions: rCutSmart
Buffer, 65°C. Heat inactivation: 80°C for
20 minutes.

Multiple Time-Saver Diluent o
Recognition Site Qualified Buffer

Concentration: 10,000 units/ml
Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Methylation

Incubation l' W Heat
85 Sensitivity

Temperature Inactivation
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BsmAI rcutsmartlt 24 RY N @ Ji B 55° B B Cod|
#R0529S 1,000 units ....... $70 NEBuffer r.1 121 34
#R0529L 5,000 units ... $287 % Activity 50 100 100

5. .GTCTC(N)..3
3..CAGAG(N), ..5'

Reaction Conditions: rCutSmart
Buffer, 55°C

Concentration: 5,000 units/ml

BsmBI

Activity at 37°C: 50%

Methylation Sensitivity: Cleavage of
mammalian genomic DNA is blocked by
some combinations of overlapping CpG
methylation (see p. 321).

BsmBl has been replaced by BsmBI-v2 (engineered for performance).

BsmBI-v2

¢ [ I [ I B ) B

#R0739S
#R0739L

200 units ... $74
1,000 units ... $303

5..CGTCTC(N)..3
3...GCAGAGI(N),...5
A

Reaction Conditions: NEBuffer
r3.1,55°C. Heat inactivation: 80°C for
20 minutes.

NEBuffer r1.1 r2.1 rCutSmart
% Activity <10 50 25
Concentration: 10,000 units/ml

Activity at 37°C: 10%

Methylation Sensitivity:
(Cleavage of mammalian genomic
DNA is blocked by CpG methylation
(see p. 321).

BsmFI rcutsmart K 3 R Wi AR 65°J ¥ J e Jf CoG]
#R0572S 100 units ... $72 NEBuffer r1.1 21 r3.1
#R0572L 500 units ..... $296 % Activity 25 50 50

5..GGGACN)...3
3..CCCTGN),, .5

Reaction Conditions: rCutSmart
Buffer, 65°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 2,000 units/ml
Activity at 37°C: 100%

Methylation Sensitivity: Blocked
by overlapping dem methylation.
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Note: Star activity may result
from extended digestion, high
enzyme concentration or glycerol
concentration of > 5%.

BsoBI icutsnart 27 YN @ R Al 37°Hvs |
#R0586S 10,000 units ... $67 NEBuffer r1.d r21 r3.1

5..CYCGRG...3
3...GRGCY,C...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Single Letter Code: R=AorG Y=CorT

% Activity 25 100 100

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Bsp12861 rcutsmart k0 RR § @ JaiAl 37° 45
#R0120S 500 units ... $67 NEBuffer 1.1 121 3.1

% Activity 25 25 25
5..GDGCHC...3 )
3...CCHCGDG...5 Methylation Sensitivity: Not

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation:
65°C for 20 minutes.

Concentration: 5,000 units/ml

sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

BspCNI S ¢ [X £ M BR 7
#R0624S 100 units ... $67 NEBuffer 1.1 121 r3.1

5. 10
3...GAGTC(N); ...5
and 4
5...CTCAG(N)Y...3
3"“GAGTC(N)7A“.5’

" ..CTCAG(N),Y...3
5

Note: The cleavage site of BspCNI varies. Two
equally represented species of fragments are
produced from BspCNI cleavage.

% Activity 100 75 10

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 2,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BspDI rcutswrt |k 2 RR WA 37°F ¢ J dam J Coc
#R0557S 2,000 units ... $67 NEBuffer rid 121 r3.4

5...ATCGAT...3
3...TAGCTA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

% Activity 25 75 50

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dam methylation.
Cleavage of mammalian genomic DNA
is blocked by CpG methylation (see

p. 321).

BspEI ¢ [T [ [ BT R U57) [
#R0540S 1,000 units ... $70 NEBuffer r1.1 r2.1 erutSman
#R0540L 5,000 units ... $287 % Activity <10 10 <10

5...TCCGGA...3
3...AGGCCT...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dam methylation.
(Cleavage of mammalian genomic DNA
is impaired by CpG methylation (see
p. 321).

D=AorGorT(notC) N=AorCorGorT
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BspHI rcusmart K=" 3 R N € B AR 37°J ¥ Jdan]
#R0517S 500 units ....... $70 NEBuffer 1.4 r2.4 r3.1
#R0517L 2,500 units ... $287 % Activity 10 50 25

5. . TCATGA...3
3...AGTACT...5

Reaction Conditions: rCutSmart

Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

BspMI

Concentration: 10,000 units/ml

Methylation Sensitivity: Impaired
by overlapping dam methylation (see
p. 321).

| Rt osiofo 3 1liBR 37° RV

#R0502S 100 units ... $69

5...ACCTGC(N)"...8
3..TGGACG(N) .5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

NEBuffer r1.1 r2.1 rCutSmart
% Activity 10 50* 10
Concentration: 2,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: “May exhibit star activity in
this buffer.

BspQIL ¢ [ (71 (50 B R )
#R0712S 500 units ... $72 NEBuffer r1.1 r2.1 rCutSmart
#R0712L 2,500 units ..... $296 % Activity 100* 100* 100*

5. .GCTCTTC(N),Y..3
3..CGAGAAGN), .5

Reaction Conditions: NEBuffer r3.1,
50°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 10,000 units/ml

Activity at 37°C: 50%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: *May exhibit star activity in
this buffer.

Bsrl 1B 65° By
#R0527S 1,000 units ... $67 NEBuffer 1.1 r2.1 eruxSman
#R0527L 5,000 units ... $274 % Activity <10 50 10

5..ACTGGN"..3
3...TGACCN...5

Reaction Conditions: NEBuffer r3.1,
65°C. Heat inactivation: 80°C for
20 minutes.

rCutSmart
or

s 1] Buffer

Cloned Recombinant EpiMark
Recommended *atNEB pi

Concentration: 10,000 units/ml
Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to gam, dcm or mammalian
CpG methylation.

Enzyme Validated

Engineered for
Performance

ORDERS orders@neb.com - 1800 632-5227

BsrBI rcusmart K= 3 R N € B AR 37°J 3 Coc ]
#R0102S 1,000 units ... $70 NEBuffer 1.1 r2.1 r3.1
#R0102L 5,000 units ... $287 % Activity 50 100 100

5..CCGCTC...3
3...GGCGAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

BsrDI ¢ [T [ 3 M R )
#R0574S 200 units ... $67 NEBuffer r1.1 13.1 rCutSmart
#R0574L 1,000 units ... $274 % Activity 10 75 25

5. . GCAATGNNY..3
3...CGTTACNN...5

Reaction Conditions: NEBuffer r2.1,
65°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 5,000 units/ml

BsrFI-v2

Activity at 37°C: 50%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result froma
glycerol concentration of > 5%.

rtutsartR A R ) € J @ Jicl 37 B¢l Cr

#R0682S 1,000 units ... $67

5 .. RCCGGY...%
3...YGGCCR...5

Reaction Conditions: rCutSmart
Buffer, 37°C

NEBuffer r1.1 r21 r3.1
% Activity 25 25 0

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

BsrGI »¢ [T [ X B B £
#R0575S 1,000 units ... $70 NEBuffer r1.1 E 13.1 rCutSmart
#R0575L 5,000 units ..... $287 % Activity 25 100 25

5. . TGTACA ...3
3...ACATG]T ...5

Reaction Conditions: NEBuffer r2.1,
37°C. Heat inactivation: 80°C for
20 minutes.

Multiple Time-Saver Diluent
Recognition Site

Qualified Buffer

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Incubation l' W Heat Methylation
Temperature 65 nactivation Sensitivity
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BsrGI-HF® icusnat R A RY N € | @ Lo AR 37°J¥ BstBI cutsmart 273 RY N €@ R A 65° Fy J Coc|
#R3575S 1,000 units ....... $70 NEBuffer r1.1 r2.1 r3.1 #R0519S 2,500 units ....... $64 NEBuffer r1.1 r2.1 r3.1
#R3575L 5,000 units ..... $287 9% Activity 10 100 100 #R0519L 12,500 units ... $262 % Activity 75 100 10

5. . TGTACA ...3
3...ACATG]T ...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 20,000 units/ml.

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BssHII rcutsmart k" 3 R B @ i B 50°J i3 ] Cod|
#R0199S 500 units ... $70 NEBuffer 1.1 121 3.1

#R0199L 2,500 units ... $287 % Activity 100 100 100

for high (5X) concentration

#R0199M 2,500 units ... $287 Concentration: 5,000 and

5...GCGCGC...3
3...CGCGCG...5

Reaction Conditions: rCutSmart
Buffer, 50°C. Heat inactivation: 65°C for
20 minutes.

25,000 units/ml
Activity at 37°C: 100%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

BssSI-v2 t ARt e | @Bl 3l
#R0680S 200 units ... $75 NEBuffer ri.1 r2.1 r3.1

#R0680L 1,000 units ... $308

5...CACGAG...3
3..GTGGCTC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

% Activity 10 25 <10

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BstAPI >¢ [ M [TN {5
#R0654S 200 units ... $95 NEBuffer rid 24 r3.1

#R0654L 1,000 units ... .. $389 % Activity 50 100 25

5 .. GCANNNNNTGC...3 Activity at 37°C: 10%
3...CGTNNNNNAGCG...5

Reaction Conditions: rCutSmart
Buffer, 60°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 5,000 units/m|

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations

of overlapping CpG methylation

(see p. 321).

5. TTCGAA...3
3...AAGCTT...5

Reaction Conditions: rCutSmart
Buffer, 65°C

Concentration: 20,000 units/ml

Activity at 37°C: 10%

Methylation Sensitivity:
Cleavage of mammalian genomic
DNA is blocked by CpG methylation
(see p. 321).

BstEII w X i AL 60°J {1/
#R0162S 2,000 units ....... $64 NEBuffer r1.1 r2.1 rCutSmart
#R0162L 10,000 units ... $262 % Activity 10 75* 75

5...GGTNACC...3
3...CCANTGG...5

Reaction Conditions: NEBuffer r3.1,
60°C

Concentration: 10,000 units/ml

Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from a
glycerol concentration of > 5%. *May
exhibit star activity in this buffer.

BstEII-HF® ¢ [X1 [ [ M B& (7]
#R3162S 2,000 units ... $64 NEBuffer 1.1 121 3.1

#R3162L 10,000 units ... $262  %Activiy <10 10 <10
;?;zg%hfs(gxl\fomen:ag?goo units .....$260  Coneentration: 20,000 and

5...GGTNACC...3
3...CCANTGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C

100,000 units/ml.

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BstNI ¢ [T £ 00 ) [N )
#R0168S 3,000 units ... $62 NEBuffer r1.1 r2.1 rCutSmart
#R0168L 15,000 units ... $254 % Activity 10 100 75

5...CCWGG...3
3...GGWCC...5

Reaction Conditions: NEBuffer 3.1,
60°C

Concentration: 10,000 units/ml

Single Letter Code: R=AorG Y=CorT M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

Activity at 37°C: 25%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

D=AorGorT(notC) N=AorCorGorT
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BstUI i Al 60° B
#R0518S 1,000 units ... $64 NEBuffer r1.1 r2.1 r3.1
#R0518L 5,000 units ... $262 % Activity 50 100 25

5...CGCG...53
3...GCGC...5

Reaction Conditions: rCutSmart
Buffer, 60°C

Concentration: 10,000 units/ml

Activity at 37°C: 25%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

BstXI ¢ [ £ 3= M) KA )
#R0113S 1,000 units ... $70 NEBuffer 1.1 r2.1 rCutSmart
#R0113L 5,000 units ... $287 % Activity <10 50 25

5 . CCANNNNNNTGG...3 Concentration: 10,000 units/ml
3'A.,GGTNANNNNNACC 5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

BstYI

Methylation Sensitivity: Blocked
by some combinations of overlapping
dem methylation (see p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

»e¢ [ [ 07 M7 (R 0]

#R0523S 2,000 units ... $67

5...RGATCY...3
3...YCTAGR...5

Reaction Conditions: NEBuffer r2.1,
60°C

Concentration: 10,000 units/ml

BstZ171-HF®

NEBuffer r1.1 JzAl¥ r3.1 rCutSmart
% Activity 25 RLIN 75 100
Activity at 37°C: 10%
Methylation Sensitivity: Not

sensitive to dam, dem or mammalian
CpG methylation.

[ ¢ [ I [ M EA U] B8

#R3594S
#R3594L

1,000 units ... $70
5,000 units ... $287

5...GTATAC...3
3...CATATG...5

Reaction Conditions: rCutSmart
Buffer, 37°C.

Concentration: 20,000 units/ml

rCutSmart
or

s 1] Buffer

I R inant EpiMark
Recommended *aCt%nEe; ecombinan piMar

NEBuffer 1.1 r2.1 r3.1
% Activity 100 100 10

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations

of overlapping CpG methylation

(see p. 321).

Enzyme Validated

Engineered for
Performance

Bsu36I1

ORDERS orders@neb.com - 1800 632-5227

rtutsmartR ) Rt ) @ JaicR37 J vy

#R0524S
#R0524L

5...CCTNAGG...3
3...GGANTCC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Btgl

1,000 units ... $67
5,000 units ... $274

NEBuffer r1.1 r21 r3.1
% Activity 25 100 100

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

eusmart 2 Rt ) @ B BY 37 ¥

#R0608S

5...CCRYGG.. 3
3...GGYRCC..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

1,000 units ... $67

NEBuffer r1.1 r21 r3.1
% Activity 50 100 100

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BtgZI usmart R it B AR 60° ¥4 B ot
#R07038 100units ... $70  NEBuffer 111 r21 i3
#R0703L 500 units ... $287 % Activity 10 25 <10

5...GCGATG(N),..3
3...CGCTAC(N), .5

Reaction Conditions: rCutSmart
Buffer, 60°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 5,000 units/ml

Activity at 37°C: 50%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by CpG methylation (see

p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

BtsI-v2 ¢ [X AR 37° 1YY/
#R0667S 500 units ... $70 NEBuffer ri.1 121 r3.1
#R0667L 2,500 units ... $287 % Activity 100 100 25

5...GCAGTGNN'"...3"
3...CGTCACNN...5

Reaction Conditions: rCutSmart
Buffer, 37°C.

Concentration: 10,000 units/ml

Multiple Time-Saver Diluent
Recognition Site Qualified Buffer

Methylation Sensitivity: Not
sensitive to gam, dem or mammalian
CpG methylation.

Note: Star activity may result
from extended digestion, high
gnzyme concentration or a glycerol
concentration of > 5%.

Methylation

Incubation l' W Heat
85 Sensitivity

Temperature Inactivation
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BtsIMutl ve [T @A I B 57
#R0664S 100 units ..... $107 NEBuffer 1.1 r2.1 r3.1

5...CAGTGNN"..3
3...GTCACNN...5"

Reaction Conditions: rCutSmart
Buffer, 55°C. Heat inactivation: 80°C for
20 minutes.

% Activity 100 50 10

Concentration: 1,000 units/m|
Activity at 37°C: 50%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

BtsCI TEm ¢ [ £ BT R 157
#R0647S 2,000 units ....... §72 NEBuffer 1.1 121 r3.1

5...GGATGNN"...3
3...CCTACNN ...5

Reaction Conditions: rCutSmart
Buffer, 50°C. Heat inactivation: 80°C for
20 minutes.

% Activity 10 100 25

Concentration: 20,000 units/ml
Activity at 37°C: 25%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Cac8I cutsnart § €@ JaiBY 37° I ] Crd|
#R0579L 500 units ..... $308 NEBuffer ri.1 121 r3.1

5...GCNNGC...3
3...CGNNCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 5,000 units/ml

% Activity 50 75 100

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Note: Store at -80°C.

Clal rcusmart| RR N € B Al 37° 0 f damf Cod
#R0197S 1,000 units ... $67 NEBuffer 1.1 r2.1 r3.1
#R0197L 5,000 units ... $274 % Activity 10 50 50

5...ATCGAT...3
3...TAGCTA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dam methylation.
Cleavage of mammalian genomic DNA
is blocked by CpG methylation (see

p. 321).

CspCI rcusmart = 1 R esiel €@ B AR 37° ¥ |
#R0645S 500 units ... $69 NEBuffer ri.1 r2.1 r3.1

5.7, (NNCAA
3" (NGTT

i)

(N),GTGG(N),,., ...
(N),CACC (N)“’"‘A' .

Note: The cleavage point may shift one base
pair depending on the DNA sequence context
before and after the recognition site. For a
given sequence, one site will predominate.
For details, see www.neb.com.

% Activity 10 100 10

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Not
sensitive to gam, dem or mammalian
CpG methylation.

CviAIl rcutsmart R RR NG NaiCll 25° IV |
#R0640S 200 units ....... $67 NEBuffer 11 121 r3.1
#R0640L 1,000 units ..... $274 % Activity 50 50 10

5...CATG...3
3...GTAC...5

Reaction Conditions: rCutSmart
Buffer, 25°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml
Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

CviKI-1 cusnat RS 4 R LAl 874
#R0710S 250 units ... $72 NEBuffer 1.1 r2.1 r3.1

5...RGCY...3
3...YCGR...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 5,000 units/ml

CviQIl

% Activity 25 100 100

Methylation Sensitivity: Not
sensitive to dam, dcm or mammalian
CpG methylation.

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

L J Rt ) © Jorsiflich 25°JyH

#R0639S 2,000 units ... §72
#R0639L 10,000 units ... $296
5...GTAC...3"
3...CATG...5

Reaction Conditions: NEBuffer r3.1,
25°C

Concentration: 10,000 units/ml

Single Letter Code: R=AorG Y=CorT M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

NEBuffer r1.1 r21 rCutSmart
% Activity 75 100* 75*
Activity at 37°C: 25%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: “May exhibit star activity in
this buffer.

D=AorGorT(notC) N=AorCorGorT

S3SVITINNOANT NOILIIHLS3Y
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Ddel tuisnartlk B Rt | @ B BY 37° V9
#R01758  1,000units ... $70  NEBuffer r11 r21
#R0175L  5000units .....$287 %Aty 75 100 100

5...CTNAG...3
3...GANTC...5"

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Dpnl rcutsmart | R NEpi | @ Yo BY 37° R4 Co|
#R0176S 1,000 units ....... $67 NEBuffer r11 24 r3.1
#R0176L 5,000 units ... $274 % Activity 100 100 75

CH Concentration: 20,000 units/ml

3

\
5...GATC...3
3. CTA,‘L\G...S’

CH,
Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

Methylation Sensitivity: Dpnl
cleaves only when its recognition
site is methylated. DNA purified from
a dam* strain will be a substrate

for Dpnl. Cleavage of mammalian
genomic DNA is blocked by
overlapping CpG methylation (see

p. 321).

DpnII [ R BEpi | @ JresUfcB 37°0 ¥ Jdam|
#R0543S 1,000 units ... $72 NEBuffer r1.1 r2.1 r3.1 rCutSmart
#R0543L 5,000 units ... $296 % Activity 25 25 100" 25
AROSMT1000unis. . g72  Concentration: 10,000 and
#R0543M  5000units .. go06  00.000 units/ml

5. "GATC...3
3...CTAG,..5

Reaction Conditions: NEBuffer Dpnll,

37°C. Heat inactivation: 65°C for 20
minutes.

Methylation Sensitivity: Blocked
by dam methylation (see p. 321).

Note: *May exhibit star activity in
this buffer.

Dral [ v [T (21 0 R )
#R0129S 2,000 units ....... $67 NEBuffer 1.1 121 r3.1
#R0129L 10,000 units ..... $274 % Activity 75 75 50

5 . . TTTAAA..3
3. AAATTT..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

rCutSmart
or

s 1] Buffer

I R inant EpiMark
Recommended *aCt%nEe; ecombinan piMar

Concentration: 20,000 units/ml.

Methylation Sensitivity: Not
sensitive to dam, dcrm or mammalian
CpG methylation.

Enzyme Validated

ORDERS  orders@neb.com -

1800 632-5227

Dralll-HF® usnart R A RN € 1 @ RaiB] 37 i
#R3510S 1,000 units ....... $70 NEBuffer rid 24 r3.1

#R3510L 5,000 units ... $287

5...CACNNNGTG...3
3...GTGNNNCAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

% Activity <10 50 10

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by some combinations of
overlapping CpG methylation (see

p. 321).

DrdI icutsnart k2" RN @ R AR 37° By ) Cod|
#R0530S 300 units ... $70 NEBuffer 14 r2.1 r3.1
#R0530L 1,500 units ... $287 % Activity 25 50 10

5. ..GACNNNNNNGTC...3
3...CTGNNNNNNCAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

Eael icutsmart R 273 RY Wi Al 37°J ¥ B J Co6|
#R0508S 200 units ... $67 NEBuffer r14 r24 r3.1
#R0508L 1,000 units ... $274 % Activity 10 50 <10

5..YGGCCR...3
3...RCCGGY..5

Reaction Conditions: rCutSmart

Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Eagl

Concentration: 5,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dem methylation.
(Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Engineered for
Performance

Eagl has been replaced by Eagl-HF (engineered for performance).

Multiple Time-Saver Diluent o
Recognition Site Qualified Buffer

Methylation

Incubation l' W Heat
85 Sensitivity

Temperature Inactivation
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Eagl-HF*® icusnart k"4 RN € | @ JoiBY 37° ¥ § Coc
#R3505S 500 units ... $67 NEBuffer r11 121 3.1

#R3505L 2,500 units ... $274 % Activity 25 100 100

for high (5X) concentration

#R3505M 2,500 units ..... $274 Concentration: 20,000 and

5..C'GGCCG...3
3..GCCGGC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

100,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

Note: Store at -80°C.

Earl [ ¢ [X £ BT FR () B8
#R0528S 500 units ... $67 NEBuffer r1.1 24 r3.1
#R0528L 2500 units ..... $274 % Activity 50 10 <10

5..CTCTTC(N),Y..3
3..GAGAAGN), .5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by overlapping CpG
methylation (see p. 321).

Ecil icutsmart [ " 3 RY il A 37° 5 N CoG
#R0590S 100 units ... $67 NEBuffer i1 121 131
#R0590L 500 units ..... $274 % Activity 100 50 50

5...GGCGGA(N)...3
3...CCGCCTN),...5
Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 2,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Note: Star activity may result from
extended digestion.

Eco53klI icusmart R RY N @ R Al 37° i3 ] Cod
#R0116S 1,000 units ... $62 NEBuffer rid1 121 r3.4

5...GAG'CTC...3’
3...CTC,GAG...5'

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

% Activity 100 100 <10

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

EcoNI (IR % [X [ M KR (57
#R0521S 1,000 units ... $70 NEBuffer r1.1 21 r3.1

#R0521L 5,000 units ..... $287 % Activity 50 100 75

5 .. CCTNNNNNAGG...3 Concentration: 10,000 units/ml
3...GGANNNNNTCC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

EcoO1091 cusmart R Rt N @ B AR 37 R J )
#R0503S  2,000units .....§67  NeBuffer r11 21

5. RGGNCCY...3
3...YCCNGGR...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 20,000 units/ml

EcoP15I1

% Activity 50 100 50

S3SVITINNOANT NOILIIHLS3Y

Methylation Sensitivity: Blocked
by overlapping dcm methylation (see
p. 321).

Note: Star activity may result from
extended digestion, high enzyme
concentration or a glycerol
concentration of > 5%.

R Jsiedl @ o 370 AR ST 1Y

#R0646S 500 units ... $70

5...CAGCAG(N),...3
3..GTCGTCMN),, .5

Reaction Conditions: NEBuffer r3.1
+ATP, 37°C. Heat inactivation: 65°C for

NEBuffer 1.1 r2.1 rCutSmart
% Activity 75 100 100
Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian

20 minutes. CpG methylation.

EcoRI »¢ [ [ [ MW EiR 1) Y
#R0101S 10,000 units ... $62 NEBuffer 1.1 r2.1 r3.1 rCutSmart
#R0101L 50,000 units . ... $254 % Activiy 25 100" 50  50°

for high (5X) concentration

#R0101T 10,000 units ... $62  Concentration: 20,000 and

#R0101M 50,000 units ... $254 100,000 units/mi

5...GAATTC...3
3..CTTAAG..5

Reaction Conditions: NEBuffer EcoRl/
Sspl, 37°C. Heat inactivation: 65°C for
20 minutes.

Single Letter Code: R=AorG Y=CorT M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is blocked
by some combination of overlapping
CpG methylation (see p. 321).

Note: “May exhibit star activity in this
buffer.

D=AorGorT(notC) N=AorCorGorT 37



#R3101L 50,000 units ... $254
for high (5X) concentration

#R3101T 10,000 units ... $62
#R3101M 50,000 units ... $254

5..GAATTC...3
3..CTTAAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for

EcoRI-HF” icutsnart R A RN € | @ JaiCR 37°J {3 f Coc
#R3101S 10,000 units ... .. $62 NEBuffer 11 121 r3.1

% Activity 10 100 <10
Concentration: 20,000 and
100,00 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).
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20 minutes.

EcoRV ¢ X £ 0320 M BR 57 B9
#R0195S 4,000 units ... $62 NEBuffer 1.1 r2.1 rCutSmart
#R0195L 20,000 units ..... $254 % Activity 10 50 10

for high (5X) concentration

#R0195T 4,000 units ... . $62 Concentration: 20,000 and

#RO195M 20,000 units ... $254 100,000 units/ml.

5 .. GATATC...3
3..CTAJAG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by some combinations of
overlapping CpG methylation (see

p. 321).

20 minutes.

EcoRV-HF® R ¢ [X A £ B B 5 B
#R3195S 4,000 units ....... $62 NEBuffer rid 24 r3.1

#R3195L 20,000 units ... $254 % Activity 25 100 100

for high (5X) concentration

#R3195T 4,000 units ... $62 Concentration: 20,000 and

#R3195M 20,000 units ... $254 100,000 units/m|

5. GATATC...3
3..CTAJAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by some combinations of
overlapping CpG methylation (see

p. 321).

Esp31 icutsnart k2" RY I @ Jin B 37°0 65° ] Co6|
#R0734S 300 units ... .$77 NEBuffer r1.1 r21 r3.1
#R0734L 1,500 units ... $350 % Activity 100 100 <10

5 ..CGTCTC(N),"...3
3...GCAGAG(N),...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

or
38 nes 111

Recommended
Buffer

Cloned Recombinant
> at NEB Enzyme

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

EpiMark
Validated

Engineered for
Performance

ORDERS orders@neb.com -

1800 632-5227

Fatl ] I ER 6N
#R0650S 50 units....... $95 NEBuffer 1.1 r3.1 rCutSmart
#R0650L 250 units ... $389 % Activity 10 50 50

5 .CATG...3
3...GTAC,..5

Reaction Conditions: NEBuffer r2.1,
55°C. Heat inactivation: 80°C for

Concentration: 2,000 units/ml
Activity at 37°C: 100%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian

20 minutes. CpG methylation.
Faul > [1 M EH Y
#R0651S 200 units ... $72 NEBuffer ri.1 r2.1 r3.1

5...CCCGC (N),"...3
3...GGGCG (N) .5

Reaction Conditions: rCutSmart
Buffer, 55°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

% Activity 100 50 10
Activity at 37°C: 20%

Methylation Sensitivity:
Cleavage of mammalian genomic
DNA is blocked by CpG methylation
(see p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

Fnu4HI rcutswart k"4 RR B @ Joi AN 37°J ¢ty I Cod|
#R0178S 200 units ....... $70 NEBuffer 1.1 r2.1 r3.1
#R0178L 1,000 units ... $287 % Activity <10 <10 <10

5..GCNGC...3
3...CGNCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml

Methylation Sensitivity:
(Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

FokI rcutsmart K=" 3 R Wesielc Al 37° i fdem f CoG
#R0109S 1,000 units ....... $70 NEBuffer 11 r21 3.1
#R0109L 5,000 units ... $287 % Activity 100 100 75

5..GGATG(N),"...3
3..CCTAC(N), .5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

Diluent

varm  \ultiple Time-Saver
Recognition Site Qualified Buffer

Methylation Sensitivity: Impaired
by overlapping dem methylation.
Cleavage of mammalian genomic
DNA is impaired by overlapping CpG
methylation (see p. 321).

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

Methylation

Incubation l'“ Heat
Temperature 65 nactivation Sensitivity



1800 632-7799 - info@neb.com - www.neb.com TECHNICAL SUPPORT

Fsel cutsmartlt 23 R B € Joi B 37° 5 dcm J CoG
#R0588S 100 units ... $75 NEBuffer r1d 124 r3.1
#R0588L 500 units ..... $308 % Activity 100 75 <10

5...GGCCGGCC...3
3...CCGGCCGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 2,000 units/ml

Methylation Sensitivity: Impaired
by some combinations of overlapping
dem methylation. Cleavage of
mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

Note: Store at -80°C.

Fspl cutsnartl 273 RY N @ JainCl 37° Iy J Crd
#R0135S 500 units ... $70 NEBuffer 1.1 121 r3.1
#R0135L 2,500 units ... $287 % Activity 10 100 10

5...TGCGCA...3
3..ACGCGT..5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml.

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

FspEI rcutsmart R 2" 3 R WEpi BB 37° I3 |
#R0662S 200 units .....$112 See page 280 for more information.
Haell 5 ¢ [X1 £ M BiR 7 B
#R0107S 2,000 units ... $64 NEBuffer 1.1 121 r3.1
#R0107L 10,000 units ... $262 % Activity 25 100 10

5...RGCGCY...3
3...Y,CGCGR...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Haelll [ we [T [ M ER (57
#R0108S 3,000 units ....... $65 NEBuffer r1.1 r2.1 r3.1

#R0108L 15,000 units .....$266  %Activity 50 100 25

for high (5X) concentration

#R0108T 3,000 units ... $65  Concentration: 10,000 and
#R0108M 15,000 units .....$266 90,000 units/m|

5...GGCC...3
3...CCGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Single Letter Code: R=AorG Y=CorT

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Hgal »¢ [T I MM B2 () B8
#R0154S 100 units ... $70 NEBuffer A1 2.1 3.1 rCutSmart

5...GACGC(N),"...3
3...CTGCG(N),...5
A

Reaction Conditions:
NEBuffer r1.1, 37°C. Heat inactivation:
65°C for 20 minutes.

Concentration: 2,000 units/ml

% Activity 100 100 25  100*

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: Star activity may result

from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%. *May exhibit
star activity in this buffer.

Hhal rcutsmart R R N €@ Wi AN 37° 0 i N Coc |
#R0139S 2,000 units ... $62  NEBuffer rid r21 131
#R0139L 10,000 units .....$254 % Actvity 25 100 100

5...GCGC...3
3...CGCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

S3SVYATINNOANS NOILIIHLS3H

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Hincll »¢ X £ 0320 M) R 6 B
#R0103S 1,000 units ... $64 NEBuffer r1.1 r2.1 rCutSmart
#R0103L 5,000 units ..... $262 % Activity 25 100 100

5 .. GTYRAC...3
3..CARYTG. .5

Reaction Conditions:
NEBuffer r3.1, 37°C. Heat inactivation:

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

65°C for 20 minutes. 0.321).

HindIII » i BY 37° R ¥
#R0104S 10,000 units ... $62 NEBuffer r1.1 r3.1 rCutSmart
#R0104L 50,000 units ... $254 % Activity 25 50 50

for high (5X) concentration

#R0104T 10,000 units ....... $62 Concentration: 20,000 and
#R0104M 50,000 units ... $254 100,000 units/ml

5 .. AAGCTT..3
3. TTCGAA.. 5

Reaction Conditions: NEBuffer r2.1,
37°C. Heat inactivation: 80°C for
20 minutes.

M=AorC K=GorT S=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from
extended digestion.

D=AorGorT(notC) N=AorCorGorT 39
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HindIII-HF*®

TR »¢ LT A [ B B (57

#R3104S 10,000 units ... $62
#R3104L 50,000 units ..... $254
for high (5X) concentration

#R3104T 10,000 units ... $62
#R3104M 50,000 units ..... $254

5 .. AAGCTT..3
3...TTCGAA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

NEBuffer r1.1 r2.1 r3.1
% Activity 10 100 10

Concentration: 20,000 and
100,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Hinfl S S [ [ M EiR 50 EE
#R0155S 5,000 units ... $64 NEBuffer 1.1 121 3.1

#R0155L 25,000 units ... $262 % Activity 50 100 100

for high (5X) concentration

#R0155T 5,000 units ... $64  Concentration: 10,000 and
#R0155M 25,000 units ... $262 90,000 units/ml

5 .. GANTC...3
3..CTNAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

HinP1I rcusmart = RR N © B AR 37°J 53 J Coc
#R0124S 2,000 units ....... $70 NEBuffer ri.1 r2.1 r3.1

5...GCGC...3
3...CGCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

% Activity 100 100 100

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Hpal ¢ [T M B 1)
#R0105S 500 units ....... $65 NEBuffer ri.4 24 r3.1
#R0105L 2,500 units ... $266 % Activity <10 75* 25

5 .. GTTAAC...3
3...CAATTG...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 5,000 units/ml

rCutSmart
or

s 1] Buffer

I R inant EpiMark
Recommended *act?dﬂEe; ecombinan piMar

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Note: Star activity may result

from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.*May exhibit
star activity in this buffer.

Enzyme Validated

Engineered for
Performance

ORDERS orders@neb.com -

1800 632-5227

Hpall rcutsmart R 2 RR WEDi § © Jan Al 37°J ¢ Cod
#R0171S 2,000 units ....... $67 NEBuffer 1.1 121 r3.1

#RO171L 10,000 units ... $274 % Activity 100 50 <10

for high (5X) concentration

#R0171M 10,000 units .....$274  Concentration: 10,000 and

5...CCGG...3
3...GGCGC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

50,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

thI cutsmartlt 3 R N € Joi B 37° | 5 J dam B
#R0158S 1,000 units ....... $67 NEBuffer rd 2.1 31
#R0158L 5,000 units ..... $274 % Activity 50 50 <10

5. .GGTGAN)...3
3..CCACT(N),...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: This
enzyme is blocked by damand dcm
methylation (see p. 321).

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

Hpy991 we [ ) R 57
#R0615S 100 units ... $70 NEBuffer rid 24 r3.1
#R0615L 500 units ..... $287 % Activity 50 10 <10

5...CGWCG"...3
3..,GCWGC ...5

Reaction Conditions: rCutSmart
Buffer Buffer, 37°C. Heat inactivation:

Concentration: 2,000 units/ml.

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

65°C for 20 minutes.
Hpy1661I1 icutsnart K 2" RR N @ R 37° B ) Crd|
#R0616S 1,000 units ... $72 NEBuffer r1.d r21 r3.1

5...GTNNAC...3
3...CANNTG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Multiple Time-Saver Diluent g
Recognition Site Qualified Buffer

% Activity 100 100 50

Concentration: 10,000 units/ml

Methylation Sensitivity:
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Incubation l' W Heat
Temperature 65 nactivation

Methylation
Sensitivity
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Hpy 1881 I > X1 ) R 57 2
#R0617S 1,000 units ... $70 NEBuffer 14 r2.1 r3.1

#R0617L 5,000 units ..... $287

5...TCNGA...3
3...AGNCT...5

Reaction Conditions: rCutSmart
Buffer, 37°C.Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Hpy188III

% Activity 25 100 50

Methylation Sensitivity: Blocked
by overlapping dam methylation (see
p. 321).

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

reutsmartR - R BB 37°] i3 Bdam o

#R0622S
#R0622L

500 units ....... $70
2,500 units ... $287

5. . . TCNNGA...3
3...AGNNCT...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

NEBuffer r1.1 r2.1 r3.1
% Activity 100 100 10

Methylation Sensitivity: Blocked
by overlapping dam methylation.
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

HpyAV [ ¢ [0 K71 Bl (7 B
#R0621S 100 units ... $72 NEBuffer 1.1 121 r3.1
#R0621L 500 units ... $296 % Activity 100 100 25

5...CCTTC(N)Y..3
3..GGAAG(N), .5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 2,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by overlapping CpG
methylation. (see p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

HpyCHA4III ¢ [ 71 iR (571
#R0618S 250 units ... $70 NEBuffer ri.1 121 r3.1

#R0618L 1,250 units ... $287

5...ACNGT...3
3...TGNCA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Single Letter Code: R=AorG Y=CorT

M=AorC

% Activity 100 25 <10

Concentration: 5,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

HpyCHAIV w¢ 1 1 B0 B )
#R0619S 500 units ... $70 NEBuffer r.1 r2.1 r3d

#R0619L 2,500 units ... $287

5. . ACGT...3
3...TGCA ...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

% Activity 100 50 25

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

HpyCH4V we [ (1 ) O (5
#R0620S 100 units ... $70 NEBuffer 11 r2.1 31

#R0620L 500 units ..... $287

5...TGCA...3
3...ACGT...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation:

% Activity 50 50 25

Concentration: 5,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dcm or mammalian
CpG methylation.

65°C for 20 minutes.
Kasl IR e I B BT (71 BB
#R0544S 250 units ....... $70 NEBuffer 1.1 121 3.1

#R0544L 1,250 units ... $287

5...GGCGCC...3
3...CCGCGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

% Activity 50 100 50

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%. Store
at-80°C.

Kpnl (CX EY O )
#R0142S 4,000 units ... $67 NEBuffer 1.1 r2.1 r3.1 rCutSmart
#R0142L 20,000 units ... $274 % Activity 100 75 <10 50

for high (5X) concentration

#R0142M 20,000 units . ... $274 Methylation Sensitivity: Not

5...GGTACTC...3
3...CCATGG...5

Reaction Conditions: NEBuffer r1.1,
37°C

Concentration: 10,000 and
50,000 units/ml

K=GorT S=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from
extended digestion, high enzyme
concentration or a glycerol
concentration of > 5%.

D=AorGorT(notC) N=AorCorGorT

S3SVYATINNOANS NOILIIHLS3H
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Kpnl-HF*® ™ Al 37° Iy
#R3142S 4,000 units ....... $67 NEBuffer r1.d 21 r3.1

#R3142L 20,000 units ..... $274
for high (5X) concentration
#R3142M 20,000 units ..... $274

5...GGTACTC...3
3...CCATGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C

% Activity 100 25 <10

Concentration: 20,000 and
100,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

LpnPI icutsmart k"3 RR NEpi BB 37° Iy
#R0663S 200 units ..... $112 See page 280 for more information.
Mbol icusmart k"3 RN @ R Al 37° ¥ iamf Cr6
#R0147S 500 units ... $75 NEBuffer r1d 121 r3.1

#R0147L 2,500 units ... $308 % Activity 75 100 100

for high (5X) concentration

#R0147M 2500 units ... $308 Concentration: 5,000 and

5. .YGATC...3
3...CTAG,..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

25,000 units/ml

Methylation Sensitivity: Blocked
by dam methylation. Its isoschizomer
Sau3Al is not. Cleavage of mammalian
genomic DNA is impaired by
overlapping CpG methylation (see

p. 321).

Mboll rcutsmart R 2" 3 R Wesic) @ BaiCl 37° )3 J vam|
#R0148S 300 units ....... $70 NEBuffer ri.d 2.1 r3.1
#R0148L 1,500 units ... $287 % Activity 100* 100 50

5...GAAGA(N)Y...3
3..CTTCT(N),...5

A
Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Blocked
by overlapping cam methylation (see
p. 321).

Note: *May exhibit star activity in this
buffer.

Mfel »¢ [ M EiR ()
#R0589S 500 units ....... $75 NEBuffer r1.1 r2.1 r3.1
#R0589L 2,500 units ... $308 % Activity 75 50 10

5. CAATTG...3
3...GTTAAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml

rCutSmart
or

s 1] Buffer

I R inant EpiMark
Recommended *act?dﬂEe; ecombinan piMar

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from
extended digestion.

Enzyme Validated

Engineered for
Performance

ORDERS orders@neb.com -

1800 632-5227

Mfel-HF”® ¢ [ [ [ ' B& ()
#R3589S 500 units ... $75 NEBuffer r1d r21 r3.1

#R3589L 2,500 units ... $308

5 .. CAATTG...3
3..GTTAAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

% Activity 75 25 <10

Concentration: 20,000 units/ml

Methylation Sensitivity:
Not sensitive to dam, dcm or
mammalian CpG methylation.

Mlul ¢ [T £ [0 M) B 57 B
#R0198S 1,000 units ... $67 NEBuffer r1.1 r2.1 rCutSmart
#R0198L 5,000 units ..... $274 % Activity 10 50 25

5. .. ACGCGT...8
3...TGCGCA...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

MIlul-HF* R ¢ [T E £ M ER 07 EE
#R3198S 1,000 units ... $67 NEBuffer r.1 r2.1 31

#R3198L 5,000 units ... $274

5..ACGCGT...&
3...TGCGCA...5

Reaction Conditions: rCutSmart
Buffer, 37°C

% Activity 25 100 100

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

MIluCI R ¢ [ £ B ER (7Y
#R0538S 1,000 units ....... $67 NEBuffer 1.1 121 r3.1
#R0538L 5,000 units ... $274 % Activity 100 10 10

5 . AATT...3
3..TTAA,..5

Reaction Conditions: rCutSmart
Buffer, 37°C

Multiple Time-Saver Diluent
Recognition Site Qualified Buffer

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Methylation

Incubation l' W Heat
65 Sensitivity

Temperature Inactivation
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Mlyl I wee X1 K1 B R 7
#R0610S 1,000 units ....... $67 NEBuffer r14 124 3.1
#R0610L 5,000 units ..... $274 % Activity 50 50 10

5...GAGTC(N)Y...3
3...CTCAGWN),...5

A

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Mmel rcutsmart k3 R Besicl @ B 37°J ¥ J Cod
#R0637S 100 units ... $70 NEBuffer 1.1 r2.1 r3.1
#R0637L 500 units ..... $287 % Activity 50 100 50

5...TCCRAC(N),"...3
3...AGGYTG(N), ...5
A

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 2,000 units/ml

Methylation Sensitivity:
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

MnlI CutSmart] iBY 37° ¢/
#R0163S 500 units ... $70 NEBuffer 1.1 r2.1 3.1
#R0163L 2,500 units ... $287 9% Activity 75 100 50

5...CCTC(N),"...3
3...GGAG(N),...5
A

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Mscl rcutsmart R 2" 3 R Wi CJ 37° oty e
#R0534S 250 units ... §72 NEBuffer 1.1 121 r3.1

#R0534L 1,250 units ... $296 % Activity 25 100 100

for high (5X) concentration

#R0534M 1,250 units .....$296  Concentration: 5,000 and

5 .. TGGCCA...3
3...ACCGGT...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Single Letter Code: R=AorG Y=CorT

M=AorC

25,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dem methylation

(see p. 321). The single Mscl

site in pBR322 overlaps a dem
methylation site; consequently, pBR322
which has been grown in a denr host
should be used for cloning.

Msel ™ P Bk (i
#R0525S 500 units ... $70  NeBuffer r11 2.1 131

#R0525L 2,500 units ... $287 % Activity 75 100 75

for high (5X) concentration

#R0525M 2,500 units ... $287 Concentration: 10,000 and

5 . . TTAA...3
3. AATT...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

50,000 units/ml

Methylation Sensitivity:
Not sensitive to gam, decm or
mammalian CpG methylation.

MislI we [ 3 M0 BFR 17
#R0571S 500 units ... §72 NEBuffer r1.1 r2.1 3.1
#R0571L 2,500 units ... $296 % Activity 50 50 <10

5...CAYNN'NNRTG...3
3...GTRNNNNYAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not

sensitive to dam, dem or mammalian

CpG methylation.

Mspl icusmart k" J RR NEpi | @ RaiAl 37° | i
#R0106S 5,000 units ....... $67 NEBuffer 14 124 3.1

#R0106L 25,000 units ... $274 % Activity 75 100 50

for high (5X) concentration

#R0106T 5,000 units .......$67  Concentration: 20,000 and
#RO106M 25,000 units ... $274 100,000 units/m

5..CCGG...3
3...GGCC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Methylation Sensitivity: Not

sensitive to dam, dem or mammalian

CpG methylation.

tusnart ) Rt @ BB 37°J ¥ Coc)

MspA1l
#R0577S 500 units ... §72
#R0577L 2,500 units ... $296

5..CMGCKG...3
3...GKCGMC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

K=GorT S=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

NEBuffer r1.1 r2.1
% Activity 10 50

Concentration: 10,000 units/ml

3.1
10

Methylation Sensitivity:

Cleavage of mammalian genomic
DNA is blocked by overlapping CpG

methylation (see p. 321).

D=AorGorT(notC)

N=AorCorGorT

S3SVYATINNOANS NOILIIHLS3H
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Msp]l rcutsmartl 23 RY WEDi i B 37° MV |
#R0661S 200 units ........... $112 See page 280 for more information.
#R0661L 1,000 units ........... $459

Mwol rcutsnartl 23 RN @ Ji B 60° B J Cod|
#R0573S 500 units ... $72 NEBuffer r1.1 2.1 r3.1

#R0573L 2,500 units ... $296 % Activity <10 100 100

5 . GCNNNNNNNGC...3
3...CGNNNNNNNCG...5

Reaction Conditions: rCutSmart
Buffer, 60°C

Concentration: 5,000 units/ml

Activity at 37°C: 25%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).
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Nael rcutsmart = 1 R o-sicll i AR 37° ¥ J Coc
#R0190S 500 units ....... $64 NEBuffer r1.1 121 r3.1
#R0190L 2,500 units ... $262 % Activity 25 25 <10

5...GCCGGC...3
3...CGGCCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

Narl icutsmart & R Besiefan Al 37° ¥ B Cod
#R0191S 500 units ....... $70 NEBuffer r1.1 r21 r3.1
#R0191L 2,500 units ... $287 % Activity 100 100 10

5...GGCGCC...3
3...CCGCGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

Ncil TR ¢ [X1 [ M Bl 1) B
#R0196S 2,000 units ...... $67 NEBuffer r11 24 r3.1
#R0196L 10,000 units ... $274 % Activity 100 25 10

5...CCSGG...3
3...GGSCC...5°

Reaction Conditions: rCutSmart
Buffer, 37°C

or
44 Nes 111

Recommended
Buffer

Cloned Recombinant
> at NEB Enzyme

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by overlapping CpG
methylation (see p. 321).

EpiMark
Validated

Engineered for
Performance

ORDERS orders@neb.com -

1800 632-5227

Ncol ¢ [ [ AR 37° R
#R0193S 1,000 units ... $65 NEBuffer 1.1 r2.1 rCutSmart
#R0193L 5,000 units ..... $266 % Activity 100 100 100*
for high (5X) concentration
#R0193T 1,000 units ... $65 Concentration: 10,000 and
#R0193M 5,000 units ..... $266 90,000 units/ml

Methylation Sensitivity:

5. CCATGG...3
3...GGTACC...5

Reaction Conditions:

Not sensitive to dam, dcm or
mammalian CpG methylation. *For
added flexibility, NEB offers an
isoschizomer or HF enzyme, supplied

NEBuffer r3.1, 37°C. Heat inactivation: with rCutSmart Buffer.

80°C for 20 minutes.

Ncol-HF® S ¢ [ I 2 BT EiR 57
#R3193S 1,000 units ....... $65 NEBuffer rid r21 r3.1

#R3193L 5,000 units ..... $266 % Activity 50 100 10

for high (5X) concentration

#R3193M 5,000 units ... $266 Concentration: 20,000 and

5...CCATGG...3
3...GGTACC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

100,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Ndel » M B 7
#R0111S 4,000 units ... $67 NEBuffer 1.1 121 3.1
#R0O111L 20,000 units ... $274 % Activity 75 100 100

5. .CATATG...3
3...GTATAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 20,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

NgoMIV rcursnart |l R J-siel] € B AR 37° R 4 crc|
#R0564S 1,000 units ... $67 NEBuffer r11 r2.1 3.

#R0564L

5...GCCGGC...3
3...CGGCCG...5

Reaction Conditions: Cutsmart
Buffer, 37°C

Concentration: 10,000 units/ml

Diluent

varm  \ultiple Time-Saver
Recognition Site Qualified Buffer

5,000 units ..... $274

% Activity 100 50 10

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 334).

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

Methylation
Sensitivity

Incubation vry Heat
{3

Temperature Inactivation
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Nhel

Nhel has been replaced by Nhel-HF (engineered for performance).

Nhel-HF* icutsnart k2 RN € | @ JaiCl 37°J ¥ f Coc
#R3131S 1,000 units ... $70 NEBuffer 11 124 13.1

#R3131L 5,000 units ... $287 % Activity 100 25 <10

for high (5X) concentration

#R3131M 5,000 units ... $287 Concentration: 20,000 and

5...GCTAGC...3
3...CGATCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C for
20 minutes.

100,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Nlalll rcusnart =" B RN © Jai B 37° Y5 |
#R0125S 500 units ....... $70 NEBuffer 1.1 121 r3.1
#R0125L 2,500 units ... $287 % Activity <10 <10 <10

5...CATG"...3
3. GTAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Store at -80°C.

NlalV rcutsmart R " 3 R Wi B 37° v o CoG
#R0126S 200 units ... $70  neBuffer r1.1 r21 3.1

5...GGNNCC...3
3..CCNNGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Single Letter Code: R=AorG Y=CorT

M=AorC

% Activity 10 10 10

Concentration: 2,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dem methylation.
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

K=GorT 8=CorG W=AorT

H=AorCorT(notG)

NmeAIIl rcutsmartl 270 R Wevsiel i BY 37° WV
#R0711S 250 units ... $72 NEBuffer 1.1 121 r3.4

5...GCCGAG(N)
3...CGGCTC(N)

v
20-21 " 7"
18»19A

Note: The cleavage point may shift one base
pair depending on the DNA sequence context
between the recognition site and the position
of cleavage. For a given sequence, generally
one site will predominate. For details, see
www.neb.com.

% Activity 10 10 <10

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 2,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Notl ¢ [ £ [0 M B 7 B
#R0189S 500 units ....... $75 NEBuffer r1.1 r2.1 erutSman
#R0189L 2,500 units ... $308 % Activity <10 50 25

for high (5X) concentration }

#R0189M 2500 units ... $303  Coneentration: 10,000 and

5...GCGGCCGC...3
3...CGCCGGCG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

50,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

NotI-HF® 5 ¢ [X1 [ [ M B ) B
#R3189S 500 units ... $75 NEBuffer ri.1 r2.1 r3.1

#R3189L 2,500 units ... $308 % Activity 25 100 25

for high (5X) concentration

#R3189M 2,500 units ..... $308 Concentration: 20,000 and

5...GCGGCCGC...3
3...CGCCGGLG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

100,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Nrul ) Rt ) © a3 AR 37°F {1 iamf Coc
#R0192S 1,000 units ....... $62 NEBuffer r1.1 r2.1 rCutSmart
#R0192L 5,000 units ..... $254 % Activity <10 10 10

5...TCGCGA...3
3...AGCGCT...5

Reaction Conditions: NEBuffer 3.1,
37°C

B=CorGorT(notA) V=AorCorG(notT)

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dam methylation.
Cleavage of mammalian genomic
DNA is blocked by CpG methylation
(see p. 321).

D=AorGorT(notC) N=AorCorGorT
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Nrul-HF® [ w¢ [ I £ M ER 1) (D B
#R3192S 1,000 units ....... $62 NEBuffer 1.1 r2.1 r3.1
#R3192L 5,000 units ..... $254 %Activity 0 25 50

5...TCGCGA...3
3...AGCGCT...5

Reaction Conditions: rCutSmart
Buffer, 37°C.

Concentration: 20,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dam methylation.
Cleavage of mammalian genomic
DNA is blocked by CpG methylation
(see p. 321).

Nisil ¢ [1 [ TEX BT KA O5)
#R0127S 1,000 units ... $67 NEBuffer r.1 r2.1 rCutSmart
#R0127L 5,000 units ... $274 % Activity 10 75 25

5. .. ATGCAT...3
3. TACGTA..5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Nsil-HF® cusnart "R RR N € § @ JaiBY 37°Jvh |
#R3127S 1,000 units ....... $67 NEBuffer ri1 r2.1 3.

#R3127L 5,000 units ... $274

5. .. ATGCAT..3
3...TACGTA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

% Activity <10 20 <10

Concentration: 20,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Nspl [EETT we [0 (21 U0 TR )
#R0602S 250 units ... $70 NEBuffer 1.1 121 r3.1
#R0602L 1,250 units ... $287 % Activity 100 100 <10

5...RCATGY...3
3...YGTACR...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

rCutSmart
or

hes 111

Recommended
Buffer

Cloned Recombinant
> at NEB Enzyme

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dcm or mammalian
CpG methylation.

EpiMark
Validated

Engineered for
Performance

ORDERS orders@neb.com -

1800 632-5227

Pacl TR ¢ [X1 £ M BIR 15
#R0547S 250 units ... $71 NEBuffer 11 r2.4 3.1
#R0547L 1,250 units ... $291 % Activity 100 75 10

5. . TTAATTAA..3
3. AATTAATT.. .5

Reaction Conditions: rCutSmart
Buffer, 37°C.Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

PaeR71 rcusmart = RN € Wi AR 37° Rt J o
#R0177S 2,000 units ... $62 NEBuffer 1.1 r2.1 r3.1

5. CTCGAG...3
3...GAGCTGC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

% Activity 25 100 10

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

PaqCI™ > i B 37° 1 {3
#R0745S 200 units ... $100 NEBuffer 11 121 13.1

#R0745L 1,000 units........ $410 % Activity <10 100 10

5. .CACCTGC(N),..3 Concentration: 10,000 units/ml
8...GTGGACGN),, .5 Methylation Sensitivity: Cleavage of

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

mammalian genomic DNA is blocked by
CpG methylation (see p. 321).

Note: Star activity may result

from extended digestion, high

enzyme concentration or a glycerol
concentration of > 5%. Use with PaqCl
Activator.

Pcil » i BY 37° ¥/
#R0655S 200 units ... §72 NEBuffer ri.1 r2.1 rCutSmart
#R0655L 1,000 units ... $296 % Activity 50 75 50

5...ACATGT...3
3...TGTACA...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

Diluent
Buffer

Multiple
Recognition Site

Time-Saver
Qualified

Incubation
Temperature

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: *May exhibit star activity in this
buffer.

l' W Heat Methylation
65 nactivation Sensitivity
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PfIFI R ¢ [X £ M KR )
#R0595S 2,000 units ....... $67 NEBuffer 1.1 r2.1 r3.1

5...GACNNNGTC...3
3...CTGNNNCAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

% Activity 25 100 25

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

PfIMI L A R © B30 AR 370 Jicm
#R0509S 1,000 units ....... $67 NEBuffer 1.1 r2.1 rCutSmart
#R0509L 5,000 units ... $274 % Activity 0 100 50

5. ..CCANNNNNTGG...3
3...GGTNNNNNACC...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dcm methylation (see
p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

Plel cursmart R 1 R st Al 37 It A Crd)
#R0515S 1,000 units ......$67 NEBuffer rid 24 r3.1

5...GAGTC(N)...3
3...CTCAGN), .5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

% Activity 25 50 25

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is blocked
by some combinations of overlapping
CpG methylation (see p. 321).

PluTI rcusmart [ 3 R Wosiellcn AR 37°J ¥ CoG ]
#R0713S 500 units ....... $69 NEBuffer r.1 r2.1 r3.1

5...GGCGCC...3
3...CCGCGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Single Letter Code: R=AorG Y=CorT

M=AorC

% Activity 100 25 <10
Methylation Sensitivity: Cleavage

of mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

K=GorT 8=CorG

W=AorT H=AorCorT(notG)

Pmel 5 ¢ [X1 £ M B ) B
#R0560S 500 units ... $75 NEBuffer 1.4 r2.4 3.1
#R0560L 2,500 units ... $308 % Activity <10 50 10

5 . . GTTTAAAC...3
3...CAAAJTTG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Pmll [EEET) e [0 (23 Y EEA )
#R0532S 2,000 units ... $70 NEBuffer 11 121 r3.1
#R0532L 10,000 units ... $287 % Activity 100 50 <10

5...CACGTG...3
3...GTGCAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

PpuMI icusnart k"3 RY N @ BiBJ 37° |yt Jucm |
#R0506S 500 units ... $70 NEBuffer 1.1 r21 3.
#R0506L 2,500 units ... $287 % Activity <10 <10 <10

5...RGGWCCY...3
3...YCCWGGR...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dem methylation
(see p. 321).

PshAl Em ¢ [ £ M BN 5 EE
#R0593S 1,000 units ....... $70 NEBuffer ri.1 121 r3.1
#R0593L 5,000 units ..... $287 % Activity 25 50 10

5. . .GACNNNNGTC...3
3...CTGNNNNCAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

B=CorGorT(notA) V=AorCorG(notT)

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

D=AorGorT(notC) N=AorCorGorT
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Psil

Psil has been replaced by Psil-v2 (optimized for performance).

Psil-v2 » i BY 37°J {3
#R0744S 400 units ... $119 NEBuffer 1.1 121 r3.1
#R0744L 2,000 units ... $482 % Activity 25 50 10

5 . TTATAA...3
3. AATATT..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from a
glycerol concentration of > 5%.

PspGI rcutsmartf =" 1 R Wi A 75° i e
#R0611S 1,000 units ....... $67 NEBuffer rid 24 r3.1

5.."CCWGG ...3
3...GGWCC,...5

Reaction Conditions: rCutSmart
Buffer, 75°C

Concentration: 10,000 units/ml

% Activity 25 100 50

Activity at 37°C: 25%

Methylation Sensitivity: Blocked
by dem methylation (see p. 321).

Note: Star activity may result froma
glycerol concentration of > 5%.

PspOMI rcutswart k" RR BB 37°J 5 e J o6
#R0653S 1,500 units ... $64 NEBuffer r11 r21 r3.1

#R0653L 7,500 units......... $262

5...GGGCCC...3
3...CCCGGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

% Activity 10 10 <10

Concentration: 20,000 units/ml

Methylation Sensitivity: Impaired
by some combinations of overlapping
dem methylation. Cleavage of
mammalian genomic DNA is blocked
by overlapping CpG methylation (see
p. 321).

PspXI rcutsmartf =" 3 R Wi B 37° i oG
#R0656S 200 units ... §72 NEBuffer i1 121 3.1
#R0656L 1,000 units ... .. $296 % Activity <10 100 25

5. VCTCGAGB...3
3...BGAGCTCV...5

Reaction Conditions: rCutSmart
Buffer, 37°C

rCutSmart
or

s 1] Buffer

I R inant EpiMark
Recommended *aCt%nEe; ecombinan piMar

Concentration: 5,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by CpG methylation (see
page 321).

Enzyme Validated

Engineered for
Performance

ORDERS orders@neb.com -

1800 632-5227

Pstl > [X i Cl 37° I ¢f5
#R0140S 10,000 units ....... $67 NEBuffer r11 r2.1 rCutSmart
#R0140L 50,000 units ..... $274 % Activity 75 75 50*

for high (5X) concentration

#R0140T 10,000 units ...... $67  Concentration: 20,000 and
#ROT40M 50,000 units ... $274 100,000 units/ml

5...CTGCAG...3
3...GACGTC...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: “May exhibit star activity in this
buffer.

IR we [T A ) P R ()

PstI-HF®

#R3140S 10,000 units ... $67
#R3140L 50,000 units ..... $274
for high (5X) concentration

#R3140T 10,000 units ... $67
#R3140M 50,000 units ..... $274

5...CTGCAG...3
3...GACGTC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

NEBuffer r1.1 r2.1 r3.1
% Activity 10 75 50

Concentration: 20,000 and
100,000 units/ml

Methylation Sensitivity: Not
sensitive to gam, dcm or mammalian
CpG methylation.

Pvul ¢ [T £ 3= M) O ) B
#R0150S 500 units ....... $74 NEBuffer rid r2.4 rCutSmart
#R0150L 2,500 units ..... $304 % Activity <10 25 <10

5...CGATCG...3
3...GCTAGC...5

Reaction Conditions: NEBuffer r3.1,

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

37°C. 0. 321).
Pvul-HF® cusnart R A RN € | @ JaiBJ 37° Rty l cos |
#R3150S 500 units ....... $74 NEBuffer r1.1 21 r3.1
#R3150L 2,500 units ... $304 % Activity 25 100 100

5...CGATCG...3
3...GCTAGC...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Multiple Time-Saver Diluent
Recognition Site Qualified Buffer

Incubation vry Heat
{3

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Methylation

Temperature Inactivation Sensitivity
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Pvull ¢ [T [ I M3 I )
#R0151S 5,000 units ...... $62 NEBuffer ri.1 r2.1 rCutSmart
#R0151L 25,000 units ... $254 % Activity 50 100 100*

for high (5X) concentration

#R0151T  5000units ... $62  Concentration: 10,000 and

#R0151M 25,000 units ... $254

5...CAGCTG...3
3...GTCGAC...5

Reaction Conditions: NEBuffer r3.1,

50,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

*May exhibit star activity in this buffer.

37°C

Pvull-HF® ¢ X1 [ [ M |
#R3151S 5,000 units ... $62 NEBuffer r1.1 r21 r3.1

#R3151L 25,000 units ..... $254 % Activity <10 <10 <10

for high (5X) concentration

#R3151M 25,000 units ... $254  Concentration: 20,000 and

5...CAGCTG...3
3...GTCGAC...5

Reaction Conditions: rCutSmart
Buffer, 37°C.

100,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Rsal rcusmart = 3 R 0 6 B AR 37° ¢ oG]
#R0167S 1,000 units ... $62 NEBuffer rid 24 r3.1
#R0167L 5,000 units ..... $254 % Activity 25 50 <10

5 .. GTAC...3
3...CATG..5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Rsrll rcutsmart K" 3 RR Wsielca Cl 87° i oG
#R0501S 500 units ......... $75 NEBuffer rid1 121 r3.4
#R0501L 2,500 units ....... $308 % Activity 25 75 10

5...CGGWCCG...3
3...GCCWGGC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Single Letter Code: R=AorG Y=CorT

M=AorC

Concentration: 5,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

K=GorT 8=CorG

W=AorT H=AorCorT(notG)

Sacl »¢ [ £ &I M BA 05
#R0156S 2,000 units ....... $62 NEBuffer r1.1 r2.1 r3.1 rCutSmart
#R0156L 10,000 units ... $254 % Activity 100 50 10  100*

for high (5X) concentration )

#R0156M 10,000 units .....$254  Concentration: 20,000 and

5...GAGCTC...3
3...CTCGAG...5

Reaction Conditions: NEBuffer r1.1,
37°C. Heat inactivation: 65°C for
20 minutes.

100,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dcm or mammalian
CpG methylation.

Note: *For added flexibility, NEB
offers an isoschizomer or HF enzyme,
supplied with rCutSmart Buffer.

Sacl-HF" ¢ X1 [ [ ™M B [
#R3156S 2,000 units ... $62 NEBuffer rid 21 r3.1

#R3156L 10,000 units ... $254 % Activity 10 50 <10

for high (5X) concentration

#R3156M 10,000 units ... $254 ~ CGoncentration: 20,000 and

5...GAGCTC...3
3...CTCGAG...5

Reaction Conditions: Cutsmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

100,000 units/ml

Methylation Sensitivity: Not
sensitive to dam or dem methylation.
Blocked by some combinations of
overlapping CpG methylation.

Sacll rcusmart = 1 R W2sicll €@ Jan AR 37° vyl Cos |
#R0157S 2,000 units ....... $65 NEBuffer 1.1 121 r3.1
#R0157L 10,000 units ... $266 % Activity 10 100 10

5..CCGCGG...3
3...GGCGCC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Sall > [ [ =0 M BR 07 BEd
#R0138S 2,000 units ... $65 NEBuffer r1.1 r2.1 ErCutSman
#R0138L 10,000 units .....$266 % Activity <10 <10 <10

for high (5X) concentration

#R0138T 2,000 units ... $65  Concentration: 20,000 and

#R0138M 10,000 units ... $266 100,000 units/ml

5...GTCGAC...3
3...CAGCTG...5

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

B=CorGorT(notA) V=AorCorG(notT)

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

D=AorGorT(notC) N=AorCorGorT
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#R3138L 10,000 units ... $266
for high (5X) concentration

#R3138T 2,000 units ... $65
#R3138M 10,000 units ... $266

5..GTCGAC...3
3...CAGCTG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Sall-HF® icutsnart R A RRN € | @ Jai AR 37°J {3 f Coc
#R3138S 2,000 units ... $65 NEBuffer 1.1 121 r3.1

% Activity 10 100 100
Concentration: 20,000 and
100,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).
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5..GCTCTTC(N),"...3
3...CGAGAAG(N),,...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Sapl ¢ [T [ M B 6
#R0569S 250 units ... $70 NEBuffer 4 124 34
#R0569L 1,250 units ... $287 % Activity 75 50 >10

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Sau3AIl ¢ [ CIE M BE 07 B9
#R0169S 200 units ....... $64 NEBuffer /1.1 r2.1 r3.1 rCutSmart
#R0169L 1,000 units ... .. $262 % Activity 100 50 10 100*

5 'GATC...3
3...CTAG,..5

Reaction Conditions: NEBuffer r1.1,
37°C. Heat inactivation: 65°C for 20
minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Unlike
Dpnll and Mbol, Sau3Al is not
blocked by dam methylation.
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Note: *For added flexibility, NEB
offers an isoschizomer or HF enzyme,
supplied with rCutSmart Buffer.

Sau96l icutsmart k"3 R Wi AN 37° Qv o CoG
#R0165S 1,000 units ... $65 NEBuffer 1.4 124 r3.1

5...GGNCC...3
3...CCNGG...5"

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

or
50 nes 111

Recommended
Buffer

Cloned Recombinant
> at NEB Enzyme

% Activity 50 100 100
Methylation Sensitivity: Blocked
by overlapping dem methylation.
(Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

EpiMark
Validated

Engineered for
Performance

ORDERS orders@neb.com - 1800 632-5227

Sbfl » ' KR 57
#R0642S 500 units ... .. $75 NEBuffer 11 121 3.1
#R0642L 2,500 units ... $308 % Activity 50 25 <10

5...CCTGCAGG...3
3...GGACGTCGC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from a
glycerol concentration of > 5%.

SbfI-HF* icusnat R "4 RN € | @ Bl 37°J4)
#R3642S 500 units ... $75 NEBuffer 1.1 121 r3.1

#R3642L 2,500 units.......... $308

5...CCTGCAGG...3
3...GGACGTCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

% Activity 50 25 <10

Concentration: 20,000 units/ml

Methylation Sensitivity: Not
sensitive to gam, dcm or mammalian
CpG methylation.

Scal-HF® S ¢ [X1 A [ BT EiR B0
#R3122S 1,000 units....... $67 NEBuffer r.1 r2.1 r3A

#R3122L 5,000 units ... $274 % Activity 100 100 10

for high (5X) concentration

#R3122M 5,000 units ... .. $274 Concentration: 20,000 and

5 .. AGTACT...3
3...TCATGA..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

100,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

ScrF1 icutsmart k"3 R Wil 37° v e CoG
#R0110S 1,000 units ... $70 NEBuffer .1 r2.1 r3A

5...CCNGG...3
3...GGNCC...5"

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

Diluent

varm  \ultiple Time-Saver
Recognition Site Qualified Buffer

% Activity 100 100 100

Methylation Sensitivity: Blocked
by overlapping dem methylation.
Cleavage of mammalian genomic
DNA is blocked by overlapping CpG
methylation (see p. 321).

Note: Star activity may result from
extended digestion.

Methylation
Sensitivity

Incubation vry Heat
{3

Temperature Inactivation
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SexAl icusmart "3 R Mo A 37° 1\ R den |
#R0605S 200 units ... $70 NEBuffer r1.1 21 3.1
#R0605L 1,000 units ... .. $287 % Activity 100 75 50

5 .. ACCWGGT...3
3. TGGWCCA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

SfaNI

Concentration: 5,000 units/ml

Methylation Sensitivity: Blocked
by dem methylation (see p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

) Ri o ri 1l BY 37° V5 ] Co6)

#R0172S 300 units.......... $124

5...GCATC(N)...3
3...CGTAGN),...5

A

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 2,000 units/ml

NEBuffer r1.1 r2.1 rCutSmart
% Activity <10 75 25

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by some combinations of
overlapping CpG methylation (see

p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

Sfcl ¢ [ M FA ()
#R0561S 200 units ... $67 NEBuffer 1.1 121 r3.1
#R0561L 1,000 units ... .. $274 % Activity 75 50 25

5...CTRYAG...3
3...GAYRTC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Not sensi-
tive to dam, dem or mammalian CpG
methylation.

Note: Star activity may result from a
glycerol concentration of > 5%.

Sfil rcutsmart K= 1 R W2sicll @ HanCll 50° ity Bdcm J Co|
#R0123S 3,000 units ... $72 NEBuffer r11 121 3.1
#R0123L 15,000 units ... $296 % Activity 25 100 50

5. .GGCCNNNNNGGCC...3
3...CCGGNNNNNCCGG...5

Reaction Conditions: rCutSmart
Buffer, 50°C

Concentration: 20,000 units/ml

Single Letter Code: R=AorG Y=CorT

M=AorC

Activity at 37°C: 10%

Methylation Sensitivity: Impaired
by overlapping dem methylation.
Cleavage of mammalian genomic DNA
is blocked by some combinations of
overlapping CpG methylation (see

p. 321).

K=GorT 8=CorG W=AorT

Sfol IR ¢ [T [ BT R {77 G
#R0606S 500 units ... $67 NEBuffer ri1 r2.1 3.
#R0606L 2,500 units ... $274 % Activity 50 100 100

5..GGCGCC...3
3...CCGCGG...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Concentration: 10,000 units/ml

Methylation Sensitivity: Blocked
by some combinations of overlapping
dcm methylation. Cleavage of
mammalian genomic DNA is blocked
by CpG methylation (see p. 321).

SgrAl rcutsmart k"0 R Wesiclan AR 37° | 448 Cod
#R0603S 1,000 units ... $70 NEBuffer rid 24 r3.4
#R0603L 5,000 units ... $287 % Activity 100 100 10

5...CRCCGGYG...3
3...GYGGCCRC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: Star activity may result
from extended digestion, high
enzyme concentration or a glycerol
concentration of > 5%.

Smal ousnar R V0 R [ @ LB 25° [ f o
#R0141S 2,000 units ... $65 NEBuffer 1.1 121 r3.1
#R0141L 10,000 units ... $266 % Activity <10 <10 <10

5..CCCGGG...3
3...GGGLCC...5

Reaction Conditions: rCutSmart
Buffer, 25°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 20,000 units/ml
Activity at 37°C: 25%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

H=AorCorT(notG)

SmlI »¢ [T M B 1)
#R0597S 500 units ... $70 NEBuffer 14 r2.1 r3.1
#R0597L 2,500 units . ... .. $287 % Activity 25 75 25

5..CTYRAG...3
3...GARYTC...5

Reaction Conditions: rCutSmart
Buffer, 55°C

Concentration: 10,000 units/ml

B=CorGorT(notA) V=AorCorG(notT)

Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

D=AorGorT(notC) N=AorCorGorT
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SnaBI icutsmart [ " 3 RY il A 37° 1 N CoG
#R0130S 500 units ... $62 NEBuffer r1.1 21 r3.1

#R0130L 2500 units ... $254 % Activity 50* 50 10

for high (5X) concentration

#R0130M 2,500 units ... $254 Methylation Sensitivity: Cleavage

5. TACGTA...3
3...ATGCAT...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

Concentration: 5,000 and

of mammalian genomic DNA is
blocked by CpG methylation (see
p. 321).

Note: Star activity may result from
extended digestion, high enzyme
concentration or a glycerol concentra-
tion of > 5%. *May exhibit star activity
in this buffer.
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25,000 units/ml

Spel icutsnartl 23 RY N @ JaiCl 37°Hvth |
#R0133S 500 units....... $70 NEBuffer 14 r21 3.1

#R0133L 2,500 units ... .. $287 % Activity 75 100 25

for high (5X) concentration

#R0133M 2,500 units ... $287 Concentration: 10,000 and

5. .ACTAGT...3
3...TGATGA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

50,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Spel-HF® ¢ [X1 E [ I8 EA (57
#R3133S 500 units ... §70 NEBuffer r11 r21 r3.1

#R3133L 2500 units....... $287 9% Activity 25 50 <10

for high (5X) concentration )

#R3133M 2,500 units ... $287 Concentration: 20,000 and 100,000

5. ACTAGT...3
3. TGATGA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

SphI ¢ [ &7 M) BN (5
#R0182S 500 units ... $70 NEBuffer 1.1 131 rCutSmart
#R0182L 2,500 units ... $287 % Activity 100 50  100*

for high (8X) concentration ) .

#R0O182M 2500 units ... $287 Methylation Sensitivity: Not

5...GCATGC...3
3...CGTACG...5

Reaction Conditions: NEBuffer r2.1,
37°C. Heat inactivation: 65°C for

20 minutes. Buffer.
Concentration: 10,000 and
80,000 units/ml
Recommended ™ Cloned Recombinant EpiMark Engineered for
52 s 11 Buffer at NEB Enzyme Validated Performance

sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from

extended digestion. *For added flex-
ibility, NEB offers an isoschizomer or
HF enzyme, supplied with rCutSmart

ORDERS orders@neb.com - 1800 632-5227

SphI-HF® ¢ [T [ [ B i )
#R3182S 500 units ... .. $70 NEBuffer 1.4 124 r3.1

#R3182L 2,500 units . ... $287 % Activity 50 25 10

for high (5X) concentration

#R3182M 2,500 units ... $287 Concentration: 20,000 and

5...GCATGC...3
3...CGTACG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

100,000 units/ml

Methylation Sensitivity: Not sensi-
tive to dam, dcm or mammalian CpG
methylation.

Srfl [cutsuart k3 RR 1 @ BB 37°J 453 J Coc
#R0629S 500 units ... $80 NEBuffer r1.1 r2.1 r3.1
#R0629L 2,500 units ... $363 % Activity 10 50 0

5...GCCCGGGC...3
3...CGGGCCCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 20,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p 321).

Sspl we [ [ [0 P AR 571
#R0132S 1,000 units ... §72 NEBuffer ri.1 r2.1 r3.1 rCutSmart
#R0132L 5,000 units ... $296 % Activity 50 100 50 50

for high (5X) concentration

#R0132M 5,000 units ... $296 Concentration: 5,000 and

5. . . AATATT...3
3..TTATAA..5

Reaction Conditions: NEBuffer
EcoRI/Sspl, 37°C. Heat inactivation:

25,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

65°C for 20 minutes.

SspI-HF* »¢ [ [ [ I FR [
#R3132S 1,000 units....... $72 NEBuffer .1 r2.1 3.1

#R3132L 5,000 units ... $296 % Activity 25 100 <10

for high (5X) concentration

#R3132M 5,000 units......$296  Goncentration: 20,000 and

5. AATATT...3
3. TTATAA...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C for
20 minutes.

vorm  [VIUItiDle Time-Saver Diluent g
Recognition Site Qualified Buffer

100,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Methylation

Incubation l' W Heat
65 Sensitivity

Temperature Inactivation
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Stul rcutsnartlt 24 RN @ R AR 37° Bt Jicm
#R0187S 1,000 units ... $65 NEBuffer r.1 r2.1 r3.4

#R0187L 5,000 units . ... $266 % Activity 50 100 50

for high (10X) concentration

#R0187M 5,000 units......$266 Concentration: 10,000 and

5...AGGCCT...3
3..TCCGGA...5

Reaction Conditions: rCutSmart
Buffer, 37°C

Styl

100,000 units/ml

Methylation Sensitivity: Blocked
by overlapping dem methylation
(see p. 321).

Styl has been replaced by Styl-HF (engineered for performance).

Styl-HF® ¢ X1 E [ M ER 7
#R3500S 3,000 units ... $72 NEBuffer rid 124 r3.1

#R3500L 15,000 units ... $296

5...CCWWGG...3
3..GGWWCC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

% Activity 25 100 25

Concentration: 20,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

StyD41 rcutsnart | R § €@ BB 37°J ¥ Juem J Crd|
#R0638S 200 units ... $67 NEBuffer 1.1 121 3.4

5. .YCCNGG...3
3...GGNCG,...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

% Activity 10 100 100

Methylation Sensitivity: Blocked
by overlapping dem methylation.
Cleavage of mammalian genomic
DNA is impaired by overlapping CpG
methylation. (see p. 321).

Swal »¢ [ [ CEN M) R )
#R0604S 2,000 units ... $70 NEBuffer r1.1 r2.1 ErCutSman
#R0604L 10,000 units ... $287 % Activity 10 10 10

5 . ATTTAAAT..%
3. TAAATTTA..5

Reaction Conditions: NEBuffer r3.1,
25°C. Heat inactivation: 65°C for
20 minutes.

Concentration: 10,000 units/ml

Single Letter Code: R=AorG Y=CorT

M=AorC

Activity at 37°C: 25%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

K=GorT 8=CorG W=AorT

H=AorCorT(notG)

Tan—vZ cusmart R R RR N € | © BB 65°J iy N dam|
#R0149S 4,000 units ... $64 NEBuffer r.1 r2.1 r3.A

#R0149L 20,000 units ... .$262 % Actvity 50 100 50

for high (5X) concentration

#R0149T 4,000 units .. ... $64  Concentration: 20,000 and
#R0149M 20,000 units......$262 100,000 units/m

5...TCGA...3
3...AGCT..5

Reaction Conditions: rCutSmart
Buffer, 65°C.

Activity at 37°C: 10%

Methylation Sensitivity: Blocked
by overlapping dam methylation (see
p. 321).

Tfl > i Cl 65° B\
#R0546S 500 units ... $70 NEBuffer 1.1 121 r3.1

5. GAWTC...3
3...CTWAG...5

Reaction Conditions: rCutSmart
Buffer, 65°C

Concentration: 10,000 units/ml

% Activity 50 100 100

Activity at 37°C: 10%

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Tsel rcutsnart i 273 RY N @ Y BY 65° B I Coc |
#R0591L 500 units ... $274 NEBuffer 11 121 r3.1

5...GCWGC...3
3...CGWCG...5

Reaction Conditions: rCutSmart
Buffer, 65°C

Concentration: 10,000 units/ml.

Activity at 37°C: 10%

% Activity 75 100 100

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

Tsp45I icutsnart k270 RY B AN 65° It/
#R0583S 400 units ... §72 NEBuffer 1.4 121 r3.1
#R0583L 2,000 units ... $296 % Activity 100 50 <10

5 .GTSAC ...3
3...CASTG,. .5

Reaction Conditions: rCutSmart
Buffer, 65°C

Concentration: 10,000 units/ml

B=CorGorT(notA) V=AorCorG(notT)

Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

D=AorGorT(notC) N=AorCorGorT

S3SVYATINNOANS NOILIIHLS3H

53




TspMI

(utsmr | @ B 75° | {Hy § ot

#R0709S 200 units.......... §72

5...CCCGGG...3
3...GGGCCC...5

Reaction Conditions: rCutSmart
Buffer, 75°C

Concentration: 5,000 units/ml
Activity at 37°C: 10%

TspRI

NEBuffer r1.1 r2.1 r3.1
% Activity 50* 75* 50*

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Note: *May exhibit star activity in
this buffer.

rtutsmarth 2 R ) @ JiBR 65 I 4/

#R0582S 1,000 units........... $76
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5 .. NNCASTGNN"...3
3. NNGTSAGCNN ...5

Reaction Conditions: rCutSmart
Buffer, 65°C

Concentration: 10,000 units/ml

NEBuffer r1.1 r2.1 r3.1
% Activity 25 50 25

Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Tth111l 5 ¢ [ £ BT [5 [7)
#R0185S 400 units ... $62 NEBuffer 1.1 121 r3.1

5..GACNNNGTC...3
3..CTGNNNCAG...5

Reaction Conditions: rCutSmart
Buffer, 65°C

% Activity 25 100 25

Concentration: 5,000 units/ml
Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Xbal T e [ (1 B0 O £ £
#R0145S 3,000 units ... §72 NEBuffer ri.1 121 r3.1

#R0145L 15,000 units ......... $296 % Activity <10 100 75

for high (5X) concentration )

#RO145T 3,000 units ....... ¢72  Goncentration: 20,000 and
#R0145M 15000 units..... 206 100,000 units/mi

5. TCTAGA...3
3...AGATCT...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

rCutSmart ) ;
Recommended Cloned Recombinant EpiMark Engineered for
54 NEH Buffer > atNEB Enzyme Validated Performance

Methylation Sensitivity: Blocked
by overlapping dam methylation (see
p. 321).

0

RDERS orders@neb.com - 1800 632-5227

Xcml ¢ [T 5 IS KA (5
#R0533S 1,000 units ... $70 NEBuffer r1.1 m r3.1 rCutSmart
#R0533L 5,000 units ... $287 % Activity 10 25 100"

5. CCANNNNNNNNNTGG...3"
3..GGTNNNNNNNNNACC...5

Reaction Conditions: NEBuf-
ferr2.1, 37°C. Heat inactivation: 65°C
for 20 minutes.

Concentration: 5,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Note: Star activity may result from
extended digestion. *May exhibit star
activity in this buffer.

Xhol icutsnart i 273 RY N @ R A 37°F 3 ] Co|
#R0146S 5,000 units ...... $72 NEBuffer 1.4 r2.4 r3.1

#R0146L 25,000 units ... $296 % Activity 75 100 100

for high (5X) concentration

#R0146M 25,000 units ... $296 Concentration: 20,000 and

5...CTCGAG...3
3...GAGCTC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

100,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by CpG methylation (see

p. 321).

Xmal icusnart " RR N © N AN 37° Iy ) CoG]
#R0180S 500 units ... $70  NeBuffer 1.1 r21 131

#R0180L 2,500 units ... $287 % Activity 25 50 <10

for high (5X) concentration

#R0180M 2500 units ... $287 Concentration: 10,000 and

5...CCCGGG...3
3...GGGCCC...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

50,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
impaired by CpG methylation (see

p. 321).

Note: Star activity may result from a
glycerol concentration of > 5%.

Xmnl S ¢ [X £ M BR A
#R0194S 1,000 units ... $65 NEBuffer ri.1 121 r3.1
#R0194L 5,000 units ... $266 % Activity 50 75 <10

5..GAANNNNTTC...3
3..CTTNNNNAAG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Diluent

varm  \ultiple Time-Saver
Recognition Site Qualified Buffer

Concentration: 20,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Methylation
Sensitivity

Incubation vry Heat
{3

Temperature Inactivation
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Zral rcutsmart i 23 R Wi B 37°F 41 B CoG |
#R0659S 200 units ... $67 NEBuffer rid 24 r3.1
#R0659L 1,000 units ... .. $274 % Activity 100 25 10

5..GACGTC..3
3...CTGCAG..5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

for 20 minutes.

Nicking Endonucleases

Nicking Endonucleases

As a rule, when restriction endonucleases bind to their recognition sequences in DNA, they cleave both strands of the duplex
at the same time. Two independent hydrolytic reactions proceed in parallel, most often driven by the presence of two catalytic
sites within each enzyme, one for hydrolyzing each strand. One of the focuses of our research program is to engineer restriction
enzymes so that they hydrolyze only one strand of the duplex, generating DNA molecules that are “nicked”, rather than cleaved.
These conventional nicks (3°-hydroxyl, 5"-phosphate) can serve as initiation points for a variety of further enzymatic reactions
such as replacement DNA synthesis, strand-displacement amplification (1), exonucleolytic degradation or the creation of small
gaps (2).

Nicking endonucleases (NEases) are as simple to use as restriction endonucleases. Since the nicks generated by 6- or 7-base
nicking endonucleases do not fragment DNA, their activities are monitored by conversion of supercoiled plasmids to open
circles. Alternatively, substrates with nicking sites close enough on opposite strands to create a double-stranded cut can be
used instead.

The uses of nicking endonucleases are still being explored. NEases can generate nicked or gapped duplex DNA for DNA
mismatch repair studies and for diagnostic applications. The long overhangs that nicking enzymes make can be used in DNA
fragment assembly. Nt.BbvCl has been used to generate long and non-complementary overhangs when used with Xbal in the
USER® cloning protocol from NEB. Nicking endonucleases are also useful for isothermal DNA amplification, which relies on the
production of site-specific nicks. For example, isothermal DNA amplification using Nt.BstNBI in concert with Vent® (exo~) DNA
Polymerase (NEB #M0257) (EXPAR) has been reported for detection of a specific DNA sequence in a sample (3). Another iso-
thermal DNA amplification technique [Nicking Endonuclease Mediated- DNA Amplification (NEMDA)] (4) has been described
using the 3-base cutter Nt.CviPIl and Bst DNA Polymerase I. Frequent cutting NEases can generate short partial duplex DNA
fragments from genomic DNA. These fragments can be used for cloning or used as probes for hybridization-based applications.
Nicking enzymes have also been used for genome mapping.

NEB continues to engineer more nicking enzymes, particularly in response to specific customer needs and applications.

References:

(1) Walker, G.T. et al. (1992) Proc. Natl. Acad. Sci. USA, 89, 392—-396.
(2) Wang, H. and Hays, J.B. (2000) Mol. Biotechnol., 15, 97-104.

(3) Van Ness, J. et al. (2003) Proc. Natl. Acad. Sci. USA, 89, 4504-4509.
(2) Chan, S.H. etal. (2004) Nucl. Acids Res., 32, 6187—-6199.
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Nb.BbvCI > [X1 M BX &) Nb.BsmI
#R0631S 1,000 units........ $72 NEBuffer 11 r2.1 3.1 #R0706S 1,000 units......

#R0631L 5,000 units ... $290 % Activity 25 100 100
5. ..GAATGCN...3
5...CCTCAGC...3 3...CTTACGN...5

3...GGAGTCG...5

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian

Reaction Conditions: rCutSmart CpG methylation.

Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

20 minutes.

Single Letter Code: R=AorG Y=CorT M=AorC

$72

Reaction Conditions: NEBuffer r3.1,
65°C. Heat inactivation: 80°C for

K=GorT S=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

NEBuffer r1.1 r2.1 rCutSmart
% Activity <10 50 10
Concentration: 10,000 units/ml

Activity at 37°C: 25%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

D=AorGorT(notC) N=AorCorGorT 55
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Nb.BstDI > [T M [ A
#R0648S 1,000 units ... $72 NEBuffer 1.1 121 r3.1

#R0648L 5,000 units......... $290

5...GCAATGNN...3
3...CGTTACNN...5

Reaction Conditions: rCutSmart
Buffer, 65°C. Heat inactivation: 80°C
for 20 minutes.

% Activity 25 100 100

Concentration: 10,000 units/ml
Activity at 37°C: 50%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Nb.BssSI we [T I P A Y
#R0681S 1,000 units ... $72 NEBuffer r1.1 r2.1 ErCutSmart

for high (5X) concentration % Activity <10 100 %

#R0681T 5,000 units ... $296

5...CACGAG...3
3...GTGCTC...5'

Reaction Conditions: NEBuffer r3.1,
37°C. Heat inactivation: 80°C for
20 minutes.

Concentration: 20,000 and
100,000 units/ml.

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Nb.BtsI rcutsmart K RR i A 37° A3
#R0707S 1,000 units ... §72 NEBuffer 1.4 124 r3.1

5...GCAGTGNN...3"
3...CGTCACNN...5

Reaction Conditions: rCutSmart
Buffer, 37°C.

% Activity 75 100 75

Concentration: 10,000 units/ml

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Nt.Alwl ¢ [X1 M EiR 57 B
#R0627S 500 units ... $72 NEBuffer r1.1 121 r3.1

5.. GGATCNNNNN...3"
3..CCTAGNNNNN...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

rCutSmart
or

s 1] Buffer

I R inant EpiMark
Recommended *aCt%nEeBd ecombinan piMar

% Activity 10 100 100

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
is blocked by dam methylation (see
p. 321).

Enzyme Validated

Engineered for
Performance

ORDERS orders@neb.com - 1800 632-5227

Nt.BbvCI rcutsmart k"3 RY Wi AN 37° B B CoG
#R0632S 1,000 units ... $72 NEBuffer 1.4 r2.1 r3.1

#R0632L 5,000 units..... $290

5...CCTCAGC...3
3...GGAGTCG...5

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 80°C
for 20 minutes.

% Activity 50 100 10

Concentration: 10,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by some combinations of
overlapping CpG methylation (see

p. 321).

Nt.BsmAI »e¢ [ BT EIR (Y
#R0121S 500units......$72  NeBuflr ri1 r21 3

5...GTCTCNN...3
3...CAGAGNN...5

Reaction Conditions: rCutSmart

Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Nt.BspQI

% Activity 100 50 10

Concentration: 5,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

| Rt o 31l BY 50° 413

#R0644S 1,000 units........... $72

5...GCTCTTCN..3
3...CGAGAAGN...5

Reaction Conditions: NEBuffer r3.1,

50°C. Heat inactivation: 80°C for
20 minutes.

Nt.BstNBI

NEBuffer r1.1 r2.1 rCutSmart
% Activity <10 25 10
Concentration: 10,000 units/ml
Activity at 37°C: 80%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

| Rt o 31l AR 55° I {5

#R0607S
#R0607L

1,000 units ... $72
5,000 units ... $296

5. GAGTCNNNNN...3
3..CTCAGNNNNN...5

Reaction Conditions: NEBuffer r3.1,
55°C. Heat inactivation: 80°C for
20 minutes.

Multiple Time-Saver Diluent
Recognition Site

Qualified Buffer

NEBuffer r1.1 r2.1 rCutSmart
% Activity 0 10 10
Concentration: 10,000 units/ml

Activity at 37°C: 10%

Methylation Sensitivity: Not
sensitive to dam, dem or mammalian
CpG methylation.

Incubation l' W Heat Methylation
Temperature 65 nactivation Sensitivity
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Nt.CviPII [T e [T BT BN (57 B
#R06265 40units... $132  NEBuer ri1 21 3

% Activity <10 100 25
5..%CCD... 3
3...GGH... 5

D=AorGorT (not C)
H=AorCorT (not G)

Concentration: 2,000 units/ml

Methylation Sensitivity: Cleavage
of mammalian genomic DNA is
blocked by CpG methylation (see

p. 321).

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Homing Endonucleases

Homing Endonucleases

Homing endonucleases are double stranded DNases that have large, asymmetric recognition sites (12—40 base pairs) and
coding sequences that are usually embedded in either introns or inteins (1). Introns are spliced out of precursor RNAs, while
inteins are spliced out of precursor proteins (2,3). Homing endonucleases are named using conventions similar to those of
restriction endonucleases with intron-encoded endonucleases containing the prefix, “I-” and intein endonucleases containing
the prefix, “PI-"(1,7).

Homing endonuclease recognition sites are extremely rare. For example, an 18 base pair recognition sequence will occur only
once in every 7 x 10" base pairs of random sequence. This is equivalent to only one site in 20 mammalian-sized genomes (4).

However, unlike standard restriction endonucleases, homing endonucleases tolerate some sequence degeneracy within their
recognition sequence (5,6). As a result, their observed sequence specificity is typically in the range of 10-12 base pairs.

Homing endonucleases do not have stringently-defined recognition sequences in the way that restriction enzymes do. That
is, single base changes do not abolish cleavage but reduce its efficiency to variable extents. The precise boundary of required
bases is generally not known. The recognition sequence listed is one site that is known to be recognized and cleaved.

References:

(1) Belfort, M. and Roberts, R.J. (1997) Nucleic Acids Res., 25, 3379-3388.

(
(
(
(
(
(

2) Dujon, B. etal. (1989) Gene, 82, 115-118.

3) Perler, F.B. et al. (1994) Nucleic Acids Res., 22, 1125-1127.
4) Jasin, M. (1996) Trends in Genetics, 12, 224-228.

5) Gimble, F.S. and Wang, J. (1996) J. Mol. Biol., 263, 163—180.
6) Argast, M.G. etal. (1998) J. Mol. Biol., 280, 345-353.

7) Roberts, R.J. et al. (2003) Nucleic Acids Res., 31, 1805-1812.

I-Ceul iBJ 37° I3
#R0699S 500 units ... $75 NEBuffer 1.1 r2.1 r3.1
#R0699L 2,500 units ... .. $308 % Activity 10 10 <10

(Supplied with 5 pg of plasmid DNA)

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation:; 65°C
for 20 minutes.

Specificity: The homing or recogni-
tion site for this endonuclease is
shown below:

5°. . . TAACTATAACGGTCCTANGGTAGCGAA. .. 3"
37, AATTGATATTGCCAGAGATTCCATCGCTT. -

Single Letter Code: R=AorG Y=CorT

Concentration: 5,000 units/ml

Note: Homing endonucleases do not
have stringently-defined recognition
sequences.

S3SVYATINNOANS NOILIIHLS3H

I-Scel i BY 37°J {3
#R0694S 500 units ... §72 NEBuffer 14 121 3.1
#R0694L 2,500 units ... $296  %Activity <10 50 25

(Supplied with 5 pg of plasmid DNA)

Reaction Conditions: rCutSmart
Buffer, 37°C. Heat inactivation: 65°C
for 20 minutes.

Specificity: The homing or recogni-
tion site for this endonuclease is
shown below:

5. . . TAGGGATAACAGGGTAAT...3"
3. ATCCCTATTGTCCCATTA. .57

M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT)

Concentration: 5,000 units/ml

Note: Homing endonucleases do not
have stringently-defined recognition
sequences. Store at -80°C.

D=AorGorT(notC) N=AorCorGorT 57
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NEBuffer r1.1 r2.1 r3.1 rCutSmart
% Activity <10 10 10 10

R Jres U BSA B B 37° ¥

NEBuffer r1.1 r2.1 r3.1 rCutSmart
% Activity <10 <10 <10 <10

PI-Scel
#R0696S

PI-Pspl
#R0695S

500 units ... $72 250 units ... §72

(Supplied with 5 pg of plasmid DNA) (Supplied with 5 g of plasmid DNA)

Concentration: 5,000 units/ml Concentration: 5,000 units/ml

Reaction Conditions: NEBuffer Reaction Conditions: NEBuffer

PI-Pspl + Recombinant Albumin, 65°C

Activity at 37°C: 5%

Note: Homing endonucleases do not

PI-Scel + Recombinant Albumin, 37°C.
Heat inactivation: 65°C for 20 minutes.

Note: Homing endonucleases do not
have stringently-defined recognition

Specificity: The homing or recognition
site for this endonuclease is shown
below:

have stringently-defined recognition Sequences.

SeqUENCES, Specificity: The homing or recognition

site for this endonuclease is shown
5. .. TGGCAAACAGCTAT IA\%GG\AI TATGGGT...3" belOW:

3 'ACCGTTTGTCGATAAATACCCATAATACCCA‘ -5 57 . ATCTATGTCGGGTGCGEAGAAAGAGGTAATGAAATGG. . .3"

37.. . TAGATACAGCCCACGCCTCTTTCTCCATTACTTTACC. .. 57
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Recombinant Albumin,
Molecular Biology Grade

#B9200S

Companion Product:

BSA, Molecular Biology Grade
#B9000S 2mg........ $32

Reaction Buffers

Reaction Conditions: Recombinant
Albumin, Molecular Biology Grade, is
a non-bovine derived albumin that can
serve as an alternative to Bovine Serum
Albumin (BSA). Like BSA, it has been
shown to prevent adhesion of enzymes
to reaction tubes and pipette surfaces.
It also stabilizes some proteins during
incubation. Choose Recombinant
Albumin, when there is a need to
avoid BSA.

NEB Tube Opener

#C1008S 2units.... .$21

Description: Use to open a variety of
microcentrifuge tubes. Can be used for
SNap-0n caps Or SCrew-0n Caps.

TO OPEN SCREW-CAP TUBES:

p
Inserttool | |
onto cap i ot

)
Push and twist
to loosen cap

TO OPEN SNAP-CAP TUBES:

Lift up to
open tube

Insert tool
onto cap

NEBuffer™ 1.1 (10X)

NEBuffer Set (1.1, 2.1, 3.1 & CutSmart)

Description: New England Biolabs provides a color-coded 10X NEBuffer with

#B7201S 50ml...... $25 #B7200S 1.25mlofeach ....... $25 each restriction endonuclease to ensure optimal (100%) activity. Most of our
NEBU X enzymes are supplied with one of four standard NEBuffers. Occasionally, an
uffer 2.1 (10X) NEBuffer Set (1.1, r2.1, r3.1 & rCutSmart™) enzyme has specific buffer requirements not met by one of the four standard
#B72025 S0ml.... $25 #B7030S 1.25mlofeach.... . $25 NEBuffers, in which case the enzyme is supplied with its own unique NEBuffer.
NEBuffer 3.1 (10X) - The NEBuffer Sets contain multiple vials of buffers, which are indicated in
S-adenosylmethionine (SAM ,
#B72035 50ml....... $25 #BQOOSSy (32 mM) 0 (5 ml ) $40 the product name. NEBuffer Set (1.1, 2.1, 3.1 & CutSmart) is formulated with
CutSmart Buffer (10X) o BSA, while NEBuffer Set (r1.1, r2.1, 3.1 and rCutSmart) is formulated with
Nuclease-free Water Recombinant Albumin.
#B7204S 50ml...... $25 #B1500S 25 mi $27
""" Nuclease-free Water is ideal for the preparation of reagents and for use in
NEBuffer Set (EcoRl/Sspl, Dpnll) #B81500L 100ml........ $63 enzymatic reactions. No toxic agents, such as DEPC, are used in the production
#B70065  2.5mlofeach....... $25 of this water, so as to avoid inhibition in enzymatic reactions.
For more information about NEBuffer compatibility, please turn to page 309.
Reaction Buffer Compositions: Visit www.neb.com for details.
R Cloned R binant EpiMark E d f m  Multipl Time-S: Diluent Incubati Heat Methylati
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Diluent Buffers

Buffers

Diluent A
#B8001S 50ml...... $34
Diluent B
#B8002S 50ml....... $34
Diluent C
#B8003S 50ml...... $34

Gel Loading Dyes

Description: Diluent Buffers are recommended for making dilutions of restriction endonucleases. When necessary,

we recommend diluting enzymes just prior to use and suggest that the final concentration of diluted enzymes be at least
1,000 units/ml. Diluent preference for each restriction endonuclease is listed with its catalog entry; a complete listing of all
restriction endonucleases and their diluents can be found on page 309.

Storage Conditions:
Store at —20°C.

Diluent Buffer Compositions: Visit www.neb.com for details.

Gel Loading Dye, Blue (6X)

#B7021S aml. ... $50
Gel Loading Dye, Orange (6X)
#B7022S aml....... $50
Gel Loading Dye, Purple (6X)
#B7024S aml..... $45
Gel Loading Dye, Purple (6X), no SDS
#B7025S aml. ... $45

Scott has been with NEB for 2 years

as a Purification Scientist in our Rowley
Production Facility. He primarily works on
downstream processing of products, but also
helps with enzyme purification. In his spare time,
Scott enjoys cooking and spending time with
friends and family outdoors.

Single Letter Code: R=AorG Y=CorT

Description: Pre-mixed loading dye solutions are available with a choice of tracking dyes, for agarose and non-denaturing
polyacrylamide gel electrophoresis. Three of the solutions contain SDS, which often results in sharper bands, as some
restriction enzymes remain bound to their DNA substrates following cleavage. Some interference may be observed when using
SYBR® or GelRed® as precast dyes in the presence of increased concentrations of SDS. When using these dyes as precast
dyes, NEB recommends using our Gel Loading Dye, Purple (6X), no SDS (NEB #B7025). Gel Loading Dyes contain EDTA to
chelate up to 10 mM magnesium, thereby stopping the reaction. Bromophenol blug is the standard tracking dye for electropho-
resis. It migrates at approximately 300 bp on a standard 1% TBE agarose gel. Orange G will not appear in gel photographs, and
runs ahead of all but the smallest restriction fragments, migrating at approximately 50 bp on a standard 1% TBE agarose gel.
NEB also offers a unique purple dye which migrates similarly to Bromophenol blue. Specifically chosen, this dye does not leave
a shadow under UV light.

Gel Loading Dye Compositions: Visit www.neb.com for details.

Note: Use 5 pl of Gel Loading Dye per 25 pl reaction, or 10 pl per 50 pl reaction. Mix well before loading gel. Store at room
temperature.

SYBR® is a registered trademark of Molecular Probes, Inc.
GELRED® is a registered trademark of Biotium.

M=AorC K=GorT 8=CorG W=AorT H=AorCorT(notG) B=CorGorT(notA) V=AorCorG(notT) D=AorGorT(notC) N=AorCorGorT
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Conserving Biodiversity

Biodiversity is a broad concept that refers to the “web of life”. It describes

all the organisms on Earth (species diversity), the variety of organisms

in an ecosystem (ecosystem diversity), and the genetic make-up of those
organisms (genetic diversity). Biodiversity is responsible for sustaining life
as we know it — from producing oxygen, to pollinating our food sources and
cleaning our water supplies.

It is estimated that 80% of the world’s biodiversity exists underwater, within
the just over 70% of Earth’s surface that is covered by ocean. And, if you have
had the opportunity to explore a coastline or to gaze underwater, this likely
comes as no surprise. Teeming with creatures from microscopic to the largest
known on Earth (the blue whale), ocean life is amazingly diverse.

It is easy to understand why Don Comb’s curiosity was piqued by the marine
ecosystems he visited as he pursued his Ph.D. at the University of Michigan.
His graduate research first took him to the Bermuda Biological Research
Station, where he studied sea urchin development. Firsthand experience
observing rich and diverse marine organisms and their interactions within the
ecosystem inspired Don to make protecting biodiversity a priority.

In the 1970s, Don supported the Conservation Law Foundation’s efforts to
stop offshore drilling on George’s Bank, an area recognized for its diverse
marine biology. Not long after, he helped establish a marine sanctuary in

the waters off the island of Saint Barthélemy through the New England
Biolabs Foundation (NEBF), which was established shortly after NEB became
profitable. This sanctuary protects breeding grounds for local fish, as well as
a diversely inhabited coral reef ecosystem.

In 2000 Don read an opinion piece in Science, which asked the question:
Why aren’t we saving DNA from the world’s threatened and endangered
species? Don realized that it wouldn’t require new technology to do so, just
someone with the initiative. In 2001, he founded The Ocean Genome Legacy
(OGL), a non-profit environmental research organization and DNA bank
dedicated to promoting new methods for studying and conserving marine
species through preservation and genome analysis. As part of its mission,
OGL created the Ocean Genome Resource Collection, a publicly accessible
genome biorepository containing samples of DNA from species around the
world, abundant and rare, who call the ocean home. In 2013, this priceless
collection was moved to Northeastern University’s Marine Science Center,
located in Nahant, MA. Here it continues to help uncover some of our
oceans’ deepest mysteries and reveal genomic information that can help cure
diseases, improve the sustainability of global food and energy supplies, and
protect the environment.

Don challenged everyone to consider their impact on the planet’s biodiversity.
In the 2002/2003 NEB Catalog, he included a personal note, urging readers
to “learn to live well on less and remember that small is beautiful. We all
need to recognize that the earth’s biodiversity is our future.” Through the
NEBF, Don has encouraged individuals to do just that, all over the world, by
providing support and funding to communities in biodiversity-rich areas and
the organizations working to conserve and protect them.

View the calming

motions of the

sea urchin.
Sea Urchin moving its parts.
Credit: Uw.art, Adobe Stock




DNA Polymerases &
Amplification Technologies

NEB has pursued the discovery & development

of DNA polymerases for over 25 years.

As the first company to sell Tag DNA polymerase and the first to discover a PCR-
stable high-fidelity DNA polymerase, NEB established a foundation in developing
innovative, high quality tools for the research and diagnostic community.

PCR & qPCR

NEB’s product portfolio features a large selection of polymerases for PCR.

Q5 High-Fidelity DNA Polymerase offers fidelity 280 times higher than Tag,
along with superior performance with minimal optimization. One7aq is ideal for
robust amplification in routine PCR applications. Both are available in hot start
formulations, utilizing a novel aptamer-based approach that does not require an
activation step.

Fluorescence-based quantitative real-time PCR (qPCR) is the gold standard for
detection and quantitation of nucleic acids due to its specificity and sensitivity.
Luna qPCR & RT-qPCR products feature an inert blue tracking dye for easy
reaction setup and are available for intercalating dye or fluorescent probe-based
detection methods.

Isothermal Amplification

Sequence specific isothermal amplification approaches eliminate the need for
temperature cycling, providing advantages for certain point-of-care diagnostic
needs. NEB’s broad suite of reagents continue to enable advancement in isother-
mal amplification. Nicking enzymes, WarmStart enzymes, strand-displacing DNA
polymerases, and RNA polymerases offer flexibility to assemble and design an
isothermal amplification platform.

Find an
overview
of PCR.

Featured Products

66
68
12
78

Q5° High-Fidelity
DNA Polymerase

OneTag®
DNA Polymerase

Luna® qPCR &
RT-qPCR Products

WarmStart® Colorimetric LAMP/
RT-LAMP 2X Master Mix

Featured Tools
& Resources

65
322
323

|

PCR Polymerase
Selection Chart

Guidelines for
PCR Optimization

PCR Troubleshooting
Guide

Visit www.neb.com/PCR to

find additional online tools, video
tech tips and tutorials to help you in
setting up your PCR experiments.



Amplification-based Molecular Diagnostics 64 SARS-CoV-2 Detection

PCR Polymerase Selection Chart 65 SARS-CoV-2 Rapid Colorimetric LAMP Assay Kit 76
. T SARS-CoV-2 Positive Control (N gene) 76

High Fidelity PCR M WarmsStart Fluorescent LAMP/RT-LAMP Kit wUDG 77

o ::gﬂi:gz::g e D WamSiart Muli- Purpose LAMP/RT-LAVIP
S 2X Master Mix (with UDG) 77
@ Q5 Hot Start Hfgh-F!deI!ty DNA Polymerase 66 LAMP Fluorescent Dye 77
[ Q5 Hot Start High-Fidelity 2X Master Mix 66 m Luna SARS-CoV-2 RT-gPCR Multiplex Assay Kit 77
@ Q5U Hot Start High-Fidelity DNA Polymerase 66
@ Q5 High-Fidelity PCR Kit 66 Isothermal Amplification
[ Q5 Site-Directed Mutagenesis Kit 98 and Strand Displacement
@ Q5 Site-Directed Mutagenesis Kit @ WarmsStart Colorimetric LAMP/RT-LAMP 2X
(without competent cells) 98 Master Mix 78
@ Phusion High-Fidelity DNA Polymerase 67 @ WarmStart Colorimetric LAMP/RT-LAMP 2X
[ Phusion High-Fidelity PCR Master Mix (HF/GC) Buffer 67 Master Mix with UDG 8
Phusion Hot Start Flex DNA Polymerase 67 WarmStart Fluorescent LAMP/RT-LAMP Kit 78
@ Phusion Hot Start Flex 2X Master Mix 67 @ BstDNA Polymerase, (Large Frag. and Full-Length) 79
@ Phusion High-Fidelity PCR Kit 67 Bst2.0 DNA Polymerase 79
Bst 2.0 WarmStart DNA Polymerase 79
Routine PCR m Bst3.0 DNA Polymerase 79
@ OneTaqg DNA Polymerase (Std., Quick-Load) 68 IsoAmp Il Universal tHDA Kit 80
B OneTag Master Mixes (Std., Quick-Load) 68 @ phi29 DNA Polymerase 80
@ OneTaq RT-PCR & One-step RT-PCR Kits 68
@ OneTaq Hot Start DNA Polymerase 68 RT-PCR
B OneTaq Hot Start Master Mixes (Std., Quick-Load) 68 [ OneTaq One-Step RT-PCR Kit 81
Ed Tag DNA Polymerase w/ThermoPol Buffer 69 m One Taq RT-PCR Kit 81
0t Pamense ST ur % Polymeraes for VA Mipulaion
E Taqg Master Mixes (2X, 5X, Quick-Load) ] (Iabelmg’. hh.lmmg’ g
: PreCR Repair Mix 82
M 7aq PCR Kit o8 Sulfolobus DNA Polymerase |V 82
@ Multiplex PCR 5X Master Mix 69 .
@ Therminator DNA Polymerase 82
@ Hot Start Tag DNA Polymerase 69
I Hot Start Tag 2X Master Mix go M DNAPolymerase | (€. cof) &
DNA Polymerase I, Large (Klenow) Fragment 83
Specialty PCR E Klenow Fragment (3 —5" exo?) 83
@ LongAmp Tag DNA Polymerase 70 @ T4 DNA Polymerase 83
@ LongAmp Hot Start Tag DNA Polymerase 70 T7 DNA Polymerase (unmodified) 84
@ LongAmp Taq 2X Master Mix (o @ BsuDNA Polymerase, Large Fragment 84
@ LongAmp Hot Start Tag 2X Master Mix 70 @ Terminal Transferase 84
M LongAmp Tag PCR Kit 0 Nucleotide Solutions & Buffers
@ Hemo KlenTaq 70 )
@ EpiMark Hot Start Tag DNA Polymerase 71 Reaction Buffgrs 85
Acyclonucleotide Set 85
Other PCR Polymerases Deoxynucleotide (dNTP) Solution Mix/Set 85
@ Vent/Vent (exo”) DNA Polymerase 71 Ribonucleotide Solution Mix/Set 85
[ Deep Vent/Deep Vent (exo-) DNA Polymerase 71 7-deaza-dGTP 85
Adenosine-5" Triphosphate (ATP) 85
qPCR & RT-gPCR 5-methyl-dCTP 85
Luna gPCR & RT-gPCR 72 dATP/dUTP/dGTP Solutions 85
Find the Right Luna Product for Your Application 72 .
@ Luna Universal gPCR Master Mix 73 ¢cDNA 8vnth_eS|s .
@ Luna Universal Probe gPCR Master Mix 73 oDNA Sy.nthe3|s Selectllon 9“3” 8
I LunaScript RT SuperMix Kit 73 MWEBDIERD Bl — i
@ LunaScript RT Master Mix (Primer-free) 73 LunaScrl.pt RT'Master Mix Kit (Prlmer-free? 73
@ Luna Probe One-Step RT-gPCR Kit (No ROX) 74 [ ProtoScnpt Il ﬁrst Strand cDNA Synthes!s K|‘t 209
@ Luna Probe One-Step RT-qPCR 4X Mix with UDG 74 @ ProtoScript Fllrst.Strand cDNA Syr!theS|s Kit 209
@ Luna Universal One-Step RT-qPCR Kit 74 TemplateISwnchlng 7 Enzymle LJES A
@ Luna Universal Probe One-Step RT-qPCR Kit 74 [ ProtoScript || Reverse Trgnscrlptase 206
@ Luna Cell Ready One-Step RT-gPCR Kit 75 U AU R TR 20
. AMV Reverse Transcriptase 207
i MO AT O S & @ WarmStart RTx Reverse Transcriptase 207
@ Luna Cell Ready Lysis Module 75
PCR Cleanup
Monarch PCR & DNA Cleanup Kit (5 pg) 87
@ Exo-CIP Rapid PCR Kit 87

@ Recombinant Enzyme

One or more of these products are covered by one or more patents, trademarks and/or copyrights owned or controlled by New England Biolabs, Inc. For more information,
please email us at gbd@neb.com. The use of these products may require you to obtain additional third party intellectual property rights for certain applications.

Your purchase, acceptance, and/or payment of and for NEB's products is pursuant to NEB’s Terms of Sale at https://www.neb.com/support/terms-of-sale. NEB does not
agree to and is not bound by any other terms or conditions, unless those terms and conditions have been expressly agreed to in writing by a duly authorized officer of NEB.
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Amplification-based Molecular Diagnostics

NEB has a long history in the development of reliable and convenient tools for amplification, and offers a large selection of products for PCR,
gPCR, RT-gPCR and isothermal amplification. Our extensive expertise in this area has allowed us to develop optimized enzymes for a variety of
applications, including incorporation into diagnostics. The table below summarizes products available from NEB for diagnostic applications. Bulk
and/or custom formats are available for all products, with more specific customization details included below. Learn more at www.neb.com/MDx.

DNA POLYMERASES & AMPLIFICATION TECHNOLOGIES

64

APPLICATION

PRODUCTS

PRODUCT NOTES

CusTOM
FORMULATIONS
AVAILABLE

gPCR/RT-gPCR

DNA, Dye' i = Sensitive, reproducible and reliable performance + ROX-free
i 0T ) T o s T (R RER) = Compatible with automated liquid handling and < Blue-dye-iree
DNA, Probe reaction miniaturization i

Luna® Universal Probe qPCR Master Mix (NEB #M3004)

RNA (1-step), Dye
Luna Universal One-Step RT-qPCR Kit (NEB #E3005)

RNA (1-step), Probe

Luna Probe One-Step RT-qPCR 4X Mix with UDG (NEB #M3019)

Luna Universal Probe One-Step RT-gPCR Kit (NEB #E3006)
Luna Probe One-Step RT-qPCR Kit (No ROX) (NEB #E3007)
Luna SARS-CoV-2 RT-qPCR Multiplex Assay Kit (NEB #E3019)

RNA (2-step)

+ Room temperature stable for > 24 hours

Luna WarmsStart RT paired with Hot Start Tag increases
reaction specificity and robustness

Compatible with automation and reaction
miniaturization

* Room temperature stable for > 24 hours
« High conc. ideal for viral targets (NEB #M3019)
« Includes carryover prevention (NEB #M3019)

Novel thermostable RT

* Lyo-compatible

* Rox-free
* Blue-dye-free
* Lyo-compatible

PCR : s < Single-tube format * Blue-dye-free
LunaScript® RT SuperMix Kit (NEB #£3010,
APPLICATIONS . g { ) * 13-minute protocol
Master Mixes -
05° Hot Start High-Fidelity 2X Master Mix (NEB #M0494) * ~280X fidelity of Taq
05 High-Fidelity 2X Master Mix (NEB #M0492) = Consistent, fast, reliable performance * High conc.
. ibl i i i
Standalone Enzyme & Bufer %?mfﬂit:ll)z;lmh automation and reaction + Glycerol-free
05 H_ol Sla_rt H_lgh-Fldellty DNA Polymerase (NEB #M0493) + Room temperature stable for = 24 hours
05 High-Fidelity DNA Polymerase (NEB #M0491)
PCR/RT-PCR
* +/- Hot Start
Hemo KlenTag (NEB #M0332) « Amplification direct from blood +/_ ot Star
« High conc.
= Unique aptamer-based enzyme control supports fast
Hot Start Tag DNA Polymerase (NEB #M0495) protocols « High conc.
Hot Start Tag 2X Master Mix (NEB #M0496) + Compatible with automation and reaction * Glycerol-free
miniaturization
WarmStart® Colorimetric LAMP 2X Master Mix . . X
(DNA & RNA) (NEB #M1800) « Fast, clear pink-to-yellow visible detection of
amplification
WarmStart Colorimetric LAMP 2X Master Mix « Results in approximately 30 minutes
with UDG (NEB #M1804) o /
< Simple, colorimetric detection of amplification of
SARS-CoV-2 Rapid Colorimetric SARS-CoV-2 nucleic acid
LAMP Assay Kit (NEB #£2019) + Automation-compatible when coupled with
absorbance plate reader
Warm:larl Fluorescent LAMP/RT-LAMP K!l (NEB #E1700) + Master mix for LAMP and RT-LAMP workflows
m{,’:‘u&r; E{:égr:;::gé)LAMP/RT-LAMP i « Supports multiple detection methods, including * Lyo-compatible
Warmstart Multi-P LAMP/RT-LAMP 2X Master Mi fluorescence and turbidity * High conc.
LAMP armStart Multi-Purpose - aster Mix . ) )
(with UDG) (NEB #M1708) Automation compatible
 Improved reaction properties compared to wild-type
Bst 2.0 WarmStart DNA Polymerase (NEB #M0538) Bst DNA Polymerase * Glycerol-free
Bst2.0 DNA Polymerase (NEB #M0537) < Increased dUTP tolerance enables carryover * High conc.
prevention
« DNA binding domain fusion supports robust
performance * Glycerol-free
Bst 3.0 DNA Pol NEB #M0374
g RIYRETBE ) < Significantly increased RT activity up to 72°C enables | = High conc.
ISOTHERMAL single enzyme RT-LAMP
APPLICATIONS - . . .
. « In-silico designed RT for RT-LAMP with reversibly- * Glycerol-free
WarmStart RTx Reverse Transcriptase (NEB #M0380) hound aptamer that inhitits activity below 40°C - B
Strand * Glycerol-free

Nt.BstNBI (NEB #R0607)

High purity, high quality nicking endonuclease

Displacement « High conc.
* Thermostable

Tte UvrD Helicase (NEB #M1202) « Improves ifically of pr « High conc.
Helicase-dependent LAMP reactions
LTI Requires only two primer

IsoAmp 1 Uni | tHDA Kit

SCARBIUnEEe LA * Produces short, discrete DNA products

Bsu DNA Polymerase Large Fragment (NEB #M0330) « Enables low temperature isothermal applications * High conc.

T4 Gene 32 Protein (NEB #M0300) * Gan rease yild and effiency of amplfication - Glycerol-free

Deoxynucleotide (d4NTP) Solution Mix (NEB #N0447) « Highly pure  Custom conc.
Other * Individual mixes available

Antarctic Thermolabile UDG (NEB #M0372)

Proteinase K, Molecular Biology Grade (NEB #P8107)

Thermolabile Proteinase K (NEB #P8111)

Unique thermolabile version is completely inactivated
in typical isothermal and RT-qPCR workflows

Unique thermolabile version is completely inactivated
in typical isothermal and RT-qPCR workflows

* High conc.
* Custom conc.

« Custom conc.




1800 632-7799 - info@neb.com - www.neb.com TECHNICAL SUPPORT

PCR Polymerase Selection Chart

PCR Selection

For over 45 years, New England Biolabs, Inc. has been a world leader in the discovery and production of reagents
for the life science industry. NEB offers a wide range of DNA polymerases, and through our commitment to research,
ensures the development of innovative and high quality tools for PCR and related applications. The following table
simplifies the selection of a polymerase that best suits your experiment.

High-fidelity polymerases benefit from a Tm*3 annealing temp. Use the NEB Tm Calculator to ensure
successful PCR at TmCalculator.neb.com

* indicates recommended choice for application
STANDARD PCR HIGH-FIDELITY PCR SPECIALTY PCR

HIGHEST MODERATE LONG du BLOOD DIRECT
FIDELITY FIDELITY | AMPLICONS TOLERANCE PCR

OneTag®/ LongAmp®/ | Epimark®

OneTaq Vent®/ LongAmp Hot Start Hemo
- Hot Start Deep Vent™ | Hot Start Tag KlenTaq®
PROPERTIES
Fidelity vs. Tagq 2X 1X ~280X@ > 39X 5-6X 2X 1X ND ND
Amplicon Size <6kb <5kb <20 kb <20 kb <6kb <30kb <1kb app-specific <2kb
Extension Time 1 kb/min 1 kb/min 6 kb/min 4 kb/min 1 kb/min 1.2 kb/min 1 kb/min 2 kb/min 0.5 kb/min
Resulting Ends 3" A/Blunt 3°A Blunt Blunt Blunt 3" A/Blunt 3°A Blunt 3°A
3°—5"exo Yes No Yes Yes Yes Yes No Yes No
5°—3" exo Yes Yes No No No Yes Yes No No
Units/50 pl Reaction 1.25 1.25 1.0 1.0 0.5-1.0 5.0 1.25 1.0 N/A
Annealing Temperature Tm5 Tm5 Tm*3 Tm'3 Tm5 Tm5 Tm5 Tm*3 Tm5
Routine PCR * ° ° ° ° °
Colony PCR * °
Enhanced Fidelity . * . . °
High Fidelity * °
High Yield * . * °
Fast * .
Long Amplicon * ° *
GC-rich Targets * * . °
AT-rich Targets * . * ° ° ° *
High Throughput . . . . . *
Multiplex PCR . * ° .
Extraction-free PCR °
DNA Labeling *
Site-directed Mutagenesis * .
Carryover Prevention . *
USER® Cloning . *
NGS APPLICATIONS
NGS Library Amplification *O ° *6)

Hot Start Available ° ° °
Kit . °
Master Mix Available ° ° °
Direct Gel Loading . .

(1) Use Multiplex PCR 5X Master Mix.

(2) Due to the very low frequency of misincorporation events being measured, the error rate of
high-fidelity enzymes like Q5 is challenging to measure in a statistically significant manner.
We continue to investigate improved assays to characterize Q5's very low error rate to ensure
that we present the most robust accurate fidelity data possible (Popatov, V. and Ong, J.L.
(2017) PLoS One, 12(1):¢0169774. doi 10.1371/journal. pone. 0169774).

(3) Use NEBNext High-Fidelity 2X PCR Master Mix.

(4) Phusion DNA Polymerase was developed by Finnzymes Oy, now a part of Thermo Fisher
Scientific. This product is manufactured by New England Biolabs, Inc. under agreement
with, and under the performance specifications of Thermo Fisher Scientific.

(5) Use NEBNext Enzymatic Methyl-seq Kit (EM-seq™) for lllumina.

Why choose
Q5 for your
PCR?
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Q5" High-Fidelity DNA Polymerase
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Q5 Hot Start High-Fidelity DNA Polymerase
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Q5 High-Fidelity DNA Polymerase
#M0491S 100 units ... $113
#M0491L 500 units ... $450

Q5 High-Fidelity 2X Master Mix
#M0492S 100 rxns (50 plvol) ... $185
#M0492L 500 rxns (50 plval) ... $739

Q5 Hot Start High-Fidelity DNA Polymerase
#M0493S 100 units ... $140
#M0493L 500 units ... $554

Q5 Hot Start High-Fidelity 2X Master Mix

#M0494S 100 rxns 2x1.25ml) ...... $217
#M0494L 500 rxns (10x1.25ml) ...... $862
#M0494X 500 rxns (1x125ml) ... $862

NOW AVAILABLE: NEBNext Ultra Il
Q5 Master Mix — see page 169.

Q5 POLYMERASE DETAILS

Extension Rate 6 kb/min

Amplicon Size <20kb

Fidelity ~ 280X Taq

Units /50 pl rxn 1 unit

Resulting Ends Blunt

3'—5" Exonuclease Activity | Yes

5'—3" Exonuclease Activity | No

Supplied Buffer Q5 Reaction Buff'é'r'

Supplied Enhancer QGHghGC

Enhancer

Extraction-free PCR Yes

Hot Start Available Yes
Activation Required No

Master Mix Available Yes

PCR Kit Available Yes

NGS Version Available Yes

High-Fidelity PCR Yes

Difficult PCR Yes

High GC PCR Yes

T/A, U/A Cloning No

Colony PCR No

Blunt Cloning Yes

Multiplex PCR Yes

USER Cloning Yes (Q5U)

Carryover Prevention Yes (Q5U)

Tm Calculator

High-Fidelity polymerases benefit from a
Tm*3 annealing temp. Use the NEB Tm
Calculator to ensure successful PCR at
TmCalculator.neb.com

LABCHIP® is a registered trademark of Caliper Life Sciences, Inc.

Cloned
> at NEB

»ny Recombinant
Enzyme m

Q5U™ Hot Start High-Fidelity DNA Polymerase
#M0515S 100 units ... $171
#M0515L 500 units ... $660

Q5 High-Fidelity PCR Kit

#E0555S 50 rxns (50 plvol) ... $109
#E0555L 200 rxns (50 plvol) ... .. $334

Q5 Hot Start DNA Polymerase: In contrast to
chemically-modified or antibody-based hot start poly-
merases, NEB's Q5 Hot Start utilizes a unique synthetic
aptamer. This structure binds to the polymerase through
non-covalent interactions, blocking activity during the
reaction setup. The polymerase is activated during
normal cycling conditions, allowing reactions to be set
up at room temperature. Q5 Hot Start does not require a
separate high temperature activation step, reducing the
potential for sample degredation, shortening reaction
times and increasing ease-of-use. Q5 Hot Start is an
ideal choice for high specificity amplification and pro-
vides robust amplification of a wide variety of amplicons,
regardless of GC content.

Q5U Hot Start High-Fidelity DNA Polymerase:
A modified version of Q5 High-Fidelity DNA Polymerase
capable of incorporating dUTP for carryover prevention.
Q5U is also compatible with USER cloning methods
and enables the amplification of bisulfite treated/
deaminated DNA.

Q5 Site-Directed Mutagenesis Kit
#E0554S 10rmxns ... $201

Q5 Site-Directed Mutagenesis Kit
(without competent cells)
#E0552S 10mns ... $139

For a complete listing of Deoxynucleotide Solutions,
see page 85.

For a complete listing of Reaction Buffers, see pages 85.

Description: Q5 High-Fidelity DNA Polymerase sets

a new standard for both fidelity and performance. With
the highest fidelity amplification available ( ~280 times
higher than 7ag), Q5 DNA Polymerase results in ultra-low
error rates. Q5 DNA Polymerase is composed of a novel
polymerase that is fused to the processivity-enhancing
Sso7d DNA binding domain, improving speed, fidelity
and reliability of performance.

Additional Formats: For added convenience, Q5 DNA
Polymerase is available in master mix format or as a
kit. Master mix formulations include dNTPs, Mg+ and
all necessary buffer components. The Q5 High-Fidelity
PCR Kit contains the Q5 High-Fidelity 2X Master Mix,
nuclease-free water and the Quick-Load Purple 1 kb Plus
DNA Ladder. For information on the Q5 Site-Directed
Mutagenesis Kit, with or without competent cells,
see page 98.

The Q5 buffer system is designed to provide superior
performance with minimal optimization across a broad
range of amplicons, regardless of GC content. For routine
or complex amplicons up to ~65% GC content, Q5
Reaction Buffer provides reliable and robust amplification.
For amplicons with high GC content ( >65% GC),
addition of the Q5 High GC Enhancer ensures continued
maximum performance.

Concentration: 2,000 units/ml

Visit @5PCR.com for more information.

A. Q5 High GC Enhancer B. Q5 High GC Enhancer

bp M 23 40 60 67 72 78 %GC bp M 34 40 60 65 67 78 %GC

4900 - L —4960 4900 — — — 4960
2900 — 2900 —}
1900~ 1900 =}
1100 = e 1100 -

700 = s — 630 700~ = —670

500 = e 420 500 — |- | — 520

— 2410 — 2450

— N 347;8 — o

300 — e b 300 = pe 370

p bp
- ——————E °: C - ———s ; GC

Robust amplification with Q5 (A) and Q5 Hot Start (B) High-Fidelity DNA Polymerases, regardless of GC content.
Amplification of a variety of human genomic amplicons from low-to-high GC content using either Q5 or Q5 Hot Start High-Fidelity DNA
Polymerase. Reactions using Q5 Hot Start were set up at room temperature. All reactions were conducted using 30 cycles of amplification.
and visualized by microfluidic LabChip® analysis.

------- Q5/Q5 Buffer ——— Robust coverage
Best for flexibility | .........
.................... 05/05 Buffer Plus | MO491/M0493 Some coverage
High GC Enhancer
' Best for convenience
-------------- Q5 2X Master Mix M0492/M0494
I f i f i f | Target
20 40 60 80 % GC Content

The stand-alone enzyme comes with a reaction buffer that supports robust amplification of high AT to routine targets. Addition of the
High GC Enhancer allows amplification of GC rich and difficult targets. For added convenience, the master mix formats allow robust
amplification of a broad range of targets with a single formulation.

PCR vry Hot Start/ Requires vry Heat e Annealing y Extraction
Enzyme I(b‘] WarmStart BSA Iﬂﬂ Inactivation Temperature m EpiMark =»> Free

1800 632-5227
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PCR Polymerases — High-Fidelity

Phusion® High-Fidelity DNA Polymerase [ B 7
Phusion Hot Start Flex DNA Polymerase R Dhiril pcRlvay ety

Phusion High-Fidelity DNA Polymerase

#M0530S 100 units ... $111
#M0530L 500 units ... $446
Phusion High-Fidelity PCR

Master Mix with HF Buffer

#M0531S 100 rxns (50 plvol) ... ... $190
#M0531L 500 rxns (50 plvol) ... $736

Phusion High-Fidelity PCR
Master Mix with GC Buffer

#M0532S 100 rxns (50 plvol) ... $186
#M0532L 500 rxns (50 plvol) ... $751

Phusion Hot Start Flex DNA Polymerase
#M0535S 100 units ... $142
#M0535L 500 units ... $566

Phusion Hot Start Flex 2X Master Mix
#M0536S 100 rxns (50 plvol) ... $221
#M0536L 500 rxns (50 plvol) ... $880

Phusion High-Fidelity PCR Kit

#E0553S 50 rxns (50 plvoly ... $74
#E0553L 200 rxns (50 plvol) ... $253
For a complete listing of Deoxynucleotide
Solutions, see page 85.

For a complete listing of Reaction Buffers,
see pages 85.

PHUSION POLYMERASE DETAILS

Extension Rate 4 kb/min
Amplicon Size <20kb
Fidelity >50X Taq
Units /50 pl rxn 1 unit
Resulting Ends Blunt
3’—b5" Exonuclease Activity | Yes
5"—3" Exonuclease Activity | No
Supplied Buffers - 5X Phusion
HF Buffer
- 5X Phusion
GC Buffer
Supplied Enhancer 100% DMSO
PRODUCT FORMATS
Hot Start Available Yes
Activation Required No
Master Mix Available Yes
PCR Kit Available Yes
High-Fidelity PCR Yes
T/A, U/A Cloning No
Colony PCR No
Blunt Cloning Yes

Description: DNA polymerases with high fidelity are im-
portant for applications in which the DNA sequence needs
to be correct after amplification. Manufactured and quality
controlled at New England Biolabs, Thermo Scientific®
Phusion High-Fidelity DNA Polymerase offers both high
fidelity and robust performance, and thus can be used for
all PCR applications. Its unique structure, a novel Pyro-
coccus-like enzyme fused with a processivity-enhancing
domain, increases fidelity and speed. Phusion Hot Start
Flex DNA Polymerase is available as a standalone enzyme
or in a master mix format, and enables high specificity
amplification. Phusion DNA Polymerase is an ideal choice
for cloning and can be used for long amplicons.

Additional Formats: Phusion and Phusion Hot Start
Flex DNA Polymerases are also available in master mix
format. Phusion master mixes are available with HF or
GC Buffer.

Phusion from NEB High Fidelity Pfu
30s 2m M 30s 2m M 30s

Modified KOD

2m

4900 —
2,900 —
1,900 —
1,100 —
700 —
500 —

300 —

100 —|-

The Phusion PCR Kit contains Phusion Polymerase,
Phusion HF and GC buffers, deoxynucleotides, MgCl,,
DMSO0 and DNA size standards.

Concentration: 2,000 units/ml

* Phusion DNA Polymerase was developed by Finnzymes Oy, now a part of Thermo Fisher
Scientific. This product is manufactured by New England Biolabs, Inc. under agreement
with, and under the performance specifications of Thermo Fisher Scientific. Phusion® is a
registered trademark and property of Thermo Fisher Scientific.

Tm Calculator

High-Fidelity polymerases benefit from a Tm*3
annealing temp. Use the NEB Tm Calculator to
ensure successful PCR at TmCalculator.neb.com

Phusion DNA Polymerase generates robust amplification even with short extension times.

A 1.2 kb C. elegans genomic amplicon was analyzed using different polymerases. Reactions were set up

in duplicate and visualized by microfluidic LabChip analysis. All reactions were conducted according to
manufacturer’s instructions using 30 cycles and extension times of either 30 Seconds or 2 minutes as indicated.

1.3kb 2.3kb 3.9kb
‘ P C A ‘ ‘ P C A ! ‘ P C A !

bp M [ T MT 1 [ 1M T 1T I 1
4,900 - [r——
2,900 — |-
1,900 |- ——
1,100 — [ mm— —— — —_ — P= Phusion Hot Start Flex

C= Chemical-based
700 — e Lo — Hot Start Polymerase
500 — [ — —

300 — [me — f—

A= Antibody-based
Hot Start Polymerase

Phusion Hot Start Flex DNA Polymerase delivers robust amplification. All amplicons are from human
Jurkat template except for the 1.3 kb C. elegans amplicon. Amplicon sizes are indicated above gel. All reactions were
conducted in duplicate according to manufacturer’s instructions using 30 cycles and visualized after microfluidic

LabChip analysis.

S3ID0TONHIAL NOILVYII4INTdINY B SISYHIINATOL VYNC

67




DNA POLYMERASES & AMPLIFICATION TECHNOLOGIES

68

OneTaq®” DNA Polymerase
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OneTaq Hot Start DNA Polymerase
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One 7aq Hot Start Products

OneTaq Products

One Tag DNA Polymerase

#M0480S 200 units ... $44 #M0481S
#M0480L 1,000 units ... $174 #M0481L
#M0480X 5,000 units ... $684 #M0481X

One Tag 2X Master Mix with Standard Buffer

#M0482S 100 rxns (50 plvol) ... $44 Standard Buffer
#M0482L 500 rxns (50 plvol) ... $192 #M0484S

#M0484L
One Taq Quick-Load® DNA Polymerase

#M0509S 100 units ... $24

#M0509L 500 units ... $90 Buffer

#M0509X 2,500 units ... $352 #M0485S
#M0485L

0One Tag Quick-Load 2X Master Mix with
Standard Buffer
#M0486S 100 rxns (50 plvol) ....... $44

#MO0486L 500 rxns (50 plvol) ...... $192 #M0488S
One 7ag RT-PCR Kit #Mo4gsL
#£5310S 30mxns ... $149

with GC Buffer
One Tag One-step RT-PCR Kit #M0489S
#E5315S 30rxns ... $168

#M0489L

For a complete listing of Deoxynucleotide
Solutions, see page 85.

ONETaq POLYMERASE DETAILS

One 7ag Hot Start DNA Polymerase

200 units
1,000 units ......$362
5,000 units ....$1,444

One Tag Hot Start 2X Master Mix with
100 rxns (50 pl vol)
500 rxns (50 pl vol) ......$331
One Taq Hot Start 2X Master Mix with GC

100 rxns (50 pl vol)
500 rxns (50 pl vol) ......$331

One Tag Hot Start Quick-Load 2X Master Mix
with Standard Buffer

100 rxns (50 pl vol)
500 rxns (50 plvoly ... $331

One 7ag Hot Start Quick-Load 2X Master Mix

100 rxns (50 pl vol)
500 rxns (50 pl vol) ......$331

RECOMMENDED DEFAULT BUFFER

One Tag Standard Reaction Buffer

One Taq Standard Reaction Buffer

OneTag GG Reaction Buffer

Description: One 7ag DNA Polymerase is an optimized blend of
Tag and Deep Vent® DNA polymerases for use with routine and dif-
ficult PCR experiments. The 3'— 5" exonuclease activity of Deep
Vent DNA Polymerase increases the fidelity and robust amplifica-
tion of Tag DNA Polymerase. The OneTag reaction buffers and High
GC Enhancer have been formulated for robust yields with minimal
optimization, regardless of a template’s GC content.

One Taq Hot Start DNA Polymerase: One7ag Hot Start DNA
Polymerase utilizes an aptamer-based inhibitor. The hot start
formulation combines convenience with decreased interference
from primer-dimers and secondary products.

The aptamer-based inhibitor binds reversibly, blocking polymerase
activity at temperatures below 45°C, allowing reactions to be set

up at room temperature. One 7ag Hot Start DNA Polymerase is
activated during normal cycling conditions, eliminating the need for
a separate high temperature incubation step to activate the enzyme.
One Tag Hot Start DNA Polymerase can therefore be substituted into
typical or existing 7ag-based protocols.

One Tag and One Tag Hot Start are provided with Standard

Reaction Buffer, GC Reaction Buffer and High GC Enhancer.
Recommendations for buffer selection, based on % GC content, are
shown below.

Quick-Load formats offer direct loading of PCR products onto gels,
eliminating the need for a PCR clean-up step.

Additional Formats: For added convenience, One7ag and

One Tag Hot Start DNA Polymerases are available in master mix
format. Master mixes are available with Standard or GC Buffer. High
GC Enhancer is also provided with master mixes containing GC
Buffer. For direct gel loading, Quick-Load versions of master mixes
are also available. For information on the One Tag RT-PCR Kit or
One Taq One-step RT-PCR Kit, see page 81.

Concentration: 5,000 units/ml

OPTIMIZATION NOTES

Adjust annealing temperature, primer/
template concentration, etc., if needed.

0OneTag GC Reaction Buffer can be used
to enhance performance of difficult
amplicons.

One Tag GC Reaction Buffer with 10-20%
One Tag High GC Enhancer can be used
to enhance performance of difficult
amplicons.

High GC

Extension Rate 1 kb/min For a complete listing of Reaction Buffers,
Amplicon Size 6 kb see pages 85.
Figely | S2X Tag
Units/50pnn | 1.25 units
Resuling Ends | é""A/B\unt
3’—b5" Exonuclease Activiiy """ Yes
5'—3" Exonuclease Activity | Yes One Tag Buffer Recommendations
Supplied Buffers - OneTag Std
Run Buffer AMPLICON % GC CONTENT
Al <sonc0
Supplied Enhancer | bﬁéTaqugh
GC Enhancer 50-65% GC
PRODUCT FORMATS
Hot Start Available Yes
Activation Required No >65% GC
Master Mix Available | Yes
Direct Gel-loading AvaiIabI:(:e:: Yes e Sangag
PCR Kit Available Yes w M Mo 7 s
I:
Routine PCR Yes
TA UACloning | Yes
CoonyPCR | Yes

79 1 %Ge

Amplification of a selection of
sequences with varying GC content
from human and C. elegans genomic
DNA using OneTaq DNA Polymerase.
GC content is indicated above gel. Marker M
is the 1 kb DNA Ladder (NEB #N3232).

s %GO

%AT  —

OneTaq Standard
Reaction Buffer

Cloned g Recombinant High- PCR
> at NEB Enzyme m Fidelity Enzyme

Hot Start/
WarmStart

vyy Heat ey Annealing
{5 Inactivation Temperature
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PCR Polymerases — Routine

Taq DNA Polymerase ¢ [T [0 B 17
Hot Start Tag DNA Polymerase ¢ [ [0 B8 () ()

Tag Polymerases

Taq DNA Polymerase with ThermoPol® Buffer

#M0267S 400 units ... $64
#M0267L 2,000 units ... $254
#MO0267X 4,000 units ... $462
#MO0267E 20,000 units ... $1,249

Tag DNA Polymerase with Std Tag Buffer

#M0273S 400 units ... $65
#M0273L 2,000 units ... $259
#M0273X 4,000 units ... $469
#M0273E 20,000 units ....$1,249
Tag DNA Polymerase with Std Tag

(Mg-free) Buffer

#M0320S 400 units ... $65
#M0320L 2,000 units ... $263
Taq PCR Kit

#E5000S 200 rxns ... $108
Tag 2X Master Mix

#M0270L 500 rxns (50 plvol) ... $146

Tag DNA POLYMERASE DETAILS

Extension Rate 1 kb/min
Amplicon Size <5kb
Units /50 pl rxn 1.25 units
Resulting Ends 3°A

3"—5" Exonuclease Activity | No

5°—3" Exonuclease Activity | Yes

Supplied Buffer - StdTag
(product dependent) Rxn Buffer or
- ThermoPol
Rxn Buffer
PRODUCT FORMATS
Hot Start Available Yes
Activation Required No
Master Mix Available Yes

Direct Gel-loading Available | Yes

PCR Kit Available Yes
Routine PCR Yes
SNP Detection Yes
T/A, U/A Cloning Yes
Colony PCR Yes

Quick-Load Tag 2X Master Mix

#M0271L 500 rxns (50 plvol) ... $238
Tag 5X Master Mix
#M0285L 500 rxns (50 plvol) ... $146

Multiplex PCR 5X Master Mix
#M0284S 100 rxns (50 plvol) ... $246

Hot Start Tag Products

Hot Start 7ag DNA Polymerase
#M0495S 200 units ... $68
#M0495L 1,000 units ... $27

Hot Start 7ag 2X Master Mix
#M0496S 100 rxns (50 plvol) ... $60
#M0496L 500 rxns (50 plvol) ...... $238

For a complete listing of Deoxynucleotide
Solutions, see page 85.

For a complete listing of Reaction Buffers,
see pages 85.

Description: 7ag DNA Polymerase is a thermostable DNA poly-
merase that possesses a 5"— 3" polymerase activity and a 5" flap
endonuclease activity. It is the most widely used enzyme for PCR.
To accomodate a variety of PCR applications, Taq is available with
different reaction buffers. Standard 7ag Reaction Buffer is designed
to support existing PCR platforms, and is an ideal choice for DHPLC
and high-throughput applications. ThermoPol Reaction Buffer was
designed at NEB, and is formulated to promote high product yields,
even under demanding conditions. For additional convenience, Tag
DNA Polymerase is also available in kit and master mix formats. For
direct gel loading, a Quick-Load version of the Tag 2X Master Mix is
also available.

Hot Start Tag DNA Polymerase: With value pricing and attractive
commercial terms, Hot Start Taq from NEB is an ideal choice for mo-
lecular diagnostics and other applications. In contrast to chemically
modified or antibody-based hot start polymerases, NEB's Hot Start
Taq utilizes an aptamer-based technology. The unique aptamer binds
to the polymerase through non-covalent interactions, inhibiting
polymerization at non-permissive temperatures. This novel method
eliminates the need for an activation step, reducing the potential for
sample degradation and decreasing overall reaction time.

Additional Formats: For added convenience, 7agand Hot Start
Tag DNA Polymerase are available in master mix format. For direct
gel loading, a Quick-Load version of the Tag 2X Master Mix is also
available. The Tag PCR Kit contains 7ag DNA Polymerase, dNTP Mix,
Buffer, MgCl, and the Quick-Load Purple 1 kb Plus DNA Ladder.

The Multiplex PCR 5X Master Mix formulation has been specifically
optimized for enhanced performance in multiplex PCR reactions.

Concentration: 5,000 units/ml

Taq Buffer Selection Chart

AVAILABLE
CHOICE OF BUFFER

PRODUCTS ‘ NEB #

Tag DNA M0267
Polymerase with
ThermoPol Buffer

Tag DNA M0273
Polymerase with
Standard 7aq Reaction Buffer: Standard Taq Buffer
Detergent-free and designed to be compat- | 75 pnp M0320
ible with existing assay systems Polymerase with
Standard 7ag (Mg-
free) Buffer

ThermoPol Reaction Buffer:
Designed for optimal yield and specificity
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LongAmp® Tag DNA Polymerase
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LongAmp Hot Start Tag DNA Polymerase
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LongAmp Tag DNA Polymerase
#M0323S 500 units ... $87
#M0323L 2,500 units ... $349

LongAmp Hot Start 7ag DNA Polymerase
#M0534S 500 units ... $113
#M0534L 2,500 units ... $450

LongAmp Tag 2X Master Mix
#M0287S 100 rxns (50 plvol) ...... $138
#MO0287L 500 rxns (50 plvol) ...... $548

LONGAMP Taq POLYMERASE DETAILS

ExensionRate ...l 12ko/min

AmpliconSize .| ek

Fidelity 2X Tag DNA
Polymerase

Supplied Buffer LongAmp Taq

(product dependent) Rxn Buffer

PRODUCT FORMATS

Hot Start Available Yes
Activation Required No

Colony PCR Yes

Hemo KlenTaq"

LongAmp Hot Start 7ag 2X Master Mix

#M0533S 100 rxns (50 plvol) ... $179
#M0533L 500 rxns (50 plvol) ... $719
LongAmp Tag PCR Kit

#E5200S 100 rxns (50 plvol) ... $120

For a complete listing of Deoxynucleotide
Solutions, see page 85.

For a complete listing of Reaction Buffers,
see pages 85.

kb
-10.0
=40

—20

—05

05 06 2 3 4 8
Amplicon Size (kb)

12 20 30 M

Amplification of longer templates with LongAmp Taq.
Amplification of specific sequences from human genomic
DNA using LongAmp Taq DNA Polymerase. Amplicon sizes
are indicated below gel. Ladder (M) is NEB 1 kb DNA Ladder
(NEB #N3232).

Description: An optimized blend of 7agand Deep

Vent DNA Polymerases, LongAmp Tag DNA Polymerase
enables amplification of longer PCR products with higher
fidelity than Tag DNA Polymerase alone.

LongAmp Hot Start Tag DNA Polymerase:
LongAmp Hot Start Tag DNA Polymerase utilizes a unique
synthetic aptamer. This structure binds reversibly to the
enzyme, inhibiting polymerase activity at temperatures
below 45°C, but releases the enzyme during normal PCR
cycling conditions.

Additional Formats: For added convenience, LongAmp
Tagand LongAmp Hot Start Tag are available in master
mix format. The LongAmp Taq PCR Kit includes
LongAmp Tag DNA Polymerase (2,500 units/ml), dNTP
Mix (10 mM), LongAmp Taq Reaction Buffer Pack (5X),
MgS0, (100 mM) and nuclease-free water.

Concentration: 2,500 units/ml

R} Ul => J¥t Rpce Jins|

#M0332S 200 rxns (25 plvol) ... 111
#M0332L 1,000 rxns (25 plvol) ... $441

For a complete listing of Deoxynucleotide
Solutions, see page 85.

HEMO KLENTaq DETAILS

Extension Rate 0.5 kb/min
Amplicon Size
Units /50 pl rxn
Resulting Ends

Supplied Buffer Hemo KlenTaq
Rxn Buffer

APPLICATIONS

Extraction-free PCR Yes

T/A, U/A Cloning

Colony PCR

Cloned mny Recombinant
> at NEB Enzyme

High-
Fidelity

Description: Hemo KlenTag is a truncated version

of Tag DNA Polymerase, lacking the first 280 amino
acids. Hemo KlenTaq also contains mutations that make
it resistant to inhibitors present in whole blood. It can
amplify DNA from whole blood samples from humans
and mice, without the need for DNA extraction. Hemo
KlenTag tolerates up to 20% whole blood in a 25 pl
reaction (30% in a 50 pl reaction). Hemo KlenTag works
well with most common anticoagulants, including
heparin, citrate and EDTA.

kb
16—

05—

03—

vry Hot Start/
I(D,] WarmStart

PCR Requires
Enzyme m BSA

vyy Heat
Iﬂﬂ Inactivation

Source: An E. colistrain that carries a mutant 7ag DNA
polymerase gene. The protein lacks the N-terminal 5” flap
endonuclease domain and the gene has three internal
point mutations.

Reaction Buffer: 1X Hemo KlenTaq Reaction Buffer

KLENTAQ® is a registered trademark of Wayne M.Barnes.

Amplification of human whole blood with Hemo
KlenTaq. Lane 1: 5% blood + Na-EDTA; Lane 2: 5% blood +
K-EDTA; Lane 3: 5% blood + Na-Heparin, Lane 4: 5% blood

+ Na-Citrate; Lane 5: 1.2 mm¥ FTA Guthrie Card containing
dried human blood + Na-Heparin, Lane 6: 1.2 mn¥ PTA Guthrie
Card containing dried human blood + Na-Heparin (washed with
50 pl H,0 at 50°C for 5 min.). Ladder (M) is the 1 kb Plus DNA
Ladder (NEB #N3200).

ey Annealing
Temperature
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EpiMark® Hot Start Tag DNA Polymerase

PCR Polymerases — Routine, Specialty

L J| Rit JresUN Eoif PCRAYG) Bt i

#M0490S
#M0490L

100 rxns (50 plvol) ....... $66
500 rxns (50 plvol) ... $265

For a complete listing of Deoxynucleotide
Solutions, see page 85.

EPIMARK POLYMERASE DETAILS

Extension Rate 1 kb/min
Amplicon Size <1kb
Units /50 pl xn 1.25 units
Resulting Ends 3'A

3"—5" Exonuclease Activity | No
5'—3" Exonuclease Activity | Yes

Supplied Buffer EpiMark Hot Start
Taq Rxn Buffer

AT-rich Targets Yes

Bisulfite-converted DNA Yes

Routine PCR Yes

T/A, U/A Cloning Yes

Description: EpiMark Hot Start Tag DNA Polymerase is
an excellent choice for use on bisulfite-converted DNA.

It is a mixture of Tag DNA Polymerase and a temperature-
sensitive, aptamer-based inhibitor. The inhibitor binds
reversibly to the enzyme, inhibiting polymerase activity

at temperatures below 45°C, but releases the enzyme
during normal PCR cycling conditions. This permits room
temperature reaction assembly with no separate high-
temperature incubation step to activate the enzyme.

Companion Product:

EpiMark Bisulfite Conversion Kit
#E3318S 48 reactions .. ... $175

Vent” & Deep Vent® DNA Polymerases

Source: An £. colistrain that carries the Tag DNA
Polymerase gene from Thermus aquaticus YT-1.

Concentration: 5,000 units/ml

¢ [ I (@ 1] I8

Vent DNA Polymerase
#M0254S
#M0254L

200 units ... $73
1,000 units ...... $294

Vent (exo) DNA Polymerase

#M0257S 200 units ... $73
#M0257L 1,000 units ...... $294
Deep Vent DNA Polymerase

#M0258S 200 units ... $106
#M0258L 1,000 units ...... $423

Deep Vent (exo™) DNA Polymerase
#M0259S 200 units ... $106
#M0259L 1,000 units ... $423

For a complete listing of Deoxynucleotide
Solutions, see page 85.

VENT/DEEP VENT POLYMERASES DETAILS

Extension Rate 1 kb/min
Amplicon Size <6kb
Fidelity 5-6X Taq
Resulting Ends Blunt

3’—5" Exonuclease Activity | Yes
(M0254, M0258)

5°—3" Exonuclease Activity | No

Supplied Buffer ThermoPol
Rxn Buffer

Description: Vent DNA Polymerase was the first high-
fidelity thermophilic DNA polymerase available for PCR.
The fidelity is 5-fold higher than that observed for Tag DNA
Polymerase, and is derived in part from an integral 3'— 5°
proofreading exonuclease activity. Greater than 90% activ-
ity remains following a 1 hour incubation at 95°C.

Deep Vent DNA Polymerase is a modified version of Vent
DNA Polymerase. Deep Vent has similar fidelity with even
more stability than Vent at temperatures of 95 to 100°C,
with a half-life of 8 hours at 100°C.

Vent (exo~) DNA Polymerase has been genetically engi-
neered to eliminate the 3"— 5” proofreading exonuclease
activity associated with Vent DNA Polymerase. The fidelity
of polymerization by this form is reduced to a level about
2-fold higher than that of Tag DNA Polymerase. Likewise,
Deep Vent (exo”) DNA Polymerase has been genetically en-
gineered to eliminate the 3’— 5" proofreading exonucle-
ase activity associated with Deep Vent DNA Polymerase.

Source: Vent DNA Polymerase is purified from a strain
of £. colithat carries the Vent DNA Polymerase gene from
the archaea Thermococcus litoralis. Vent (exo”) is purified
froman E. coli strain that carries the Vent (D141A/E143A)
DNA Polymerase gene, a genetically engineered form of
the native DNA polymerase.

Deep Vent DNA Polymerase is purified from a strain of
E. colithat carries the Deep Vent DNA Polymerase gene
from Pyrococcus species GB-D. Deep Vent (exo) is
purified from an E. coli strain that carries the Deep Vent
(D141A/E143A) DNA Polymerase gene, a genetically
engineered form of the native polymerase.

Concentration: 2,000 units/ml

kb

-40
=30

-20
-15

-1

-0

07 11 20 M

Amplification of Jurkat genomic
DNA with Vent DNA Polymerase.
Amplicon Sizes are indicated below
gel. Marker (M) is the 1 kb DNA Ladder
(NEB #N3232).

S3ID0TONHIAL NOILVYII4INTdINY B SISYHIINATOL VYNC

7




DNA POLYMERASES & AMPLIFICATION TECHNOLOGIES

Luna® qPCR and RT-qPCR

ORDERS orders@neb.com - 1800 632-5227

= Convenient master mix and supermix
formats with user-friendly protocols
simplify reaction setup

u Non-interfering, visible tracking dye
helps to eliminate pipetting errors

u Novel, thermostable reverse transcriptase
(RT) improves performance

u One-Step RT-qPCR kits feature Luna
WarmStart RT paired with Hot Start
Taq for increased reaction specificity
and robustness

Fluorescence-based quantitative real-time PCR (qPCR) is the gold standard for the detection and quantification of
nucleic acids due to its sensitivity and specificity. Luna products from NEB are optimized for gPCR or RT-gPCR,
and are available for either intercalating dye or probe-based detection methods. Each Hot Start 7ag-based Luna
gPCR master mix has been formulated with a unique passive reference dye that is compatible across a wide variety
of thermal cyclers, regardless of ROX requirements. No additional components are required to ensure compatibility.
For two-step RT-qPCR, the LunaScript® RT SuperMix Kit offers a fast (less than 15 minute), robust, and sensitive
option for cDNA synthesis upstream of your Luna gPCR experiment.

The Luna Probe One-Step RT-gPCR Mix with UDG is supplied at a 4X concentration and enables higher amounts

of sample input, which is relevant for applications where increased sensitivity is needed, such as molecular
diagnostics. Performance in multiplexing applications has been optimized, with linear detection achieved for up to 5
targets across a range of inputs.

Find the right Luna product for your application

Find an overview
of gPCR.

Select your
detection method

Dye-based Probe-based

Genomic DNA Luna® Universal Luna Universal Probe
orcDNA  gPCR Master Mix gPCR Master Mix
(NEB #M3003) (NEB #M3004)
Purified RNA Luna Universal Probe
Select One-Step Luna Universal One-Step RT-qPCR:
your target RT-gPCR  One-Step RT-qPCR Kit « Kit (NEB #E3006)
(NEB #E3005) « Kit (no ROX) (NEB #E3007)
"1-1'31 * 4X Mix with UDG (NEB #M3019)
LunaScript® RT LunaScript RT
g Ut Two-Step g perMix Kit SuperMix Kit
ngts | RT-gPCR  (NEB #E3010) (NEB #E3010)
Yoz + +
Luna Universal Luna Universal Probe
gPCR Master Mix qPCR Master Mix
(NEB #M3003) (NEB #M3004)
RNA from Luna Cell Ready Luna Cell Ready Probe
cell lysate One-Step RT-qPCR Kit One-Step RT-qPCR Kit
(NEB #E3030) (NEB #E3031)
Avoiding pipetting errors with Luna
--
ceosemle.
N oy
Visible tracking dye
Cloned Recombinant High- PCR Hot Start/ Requires Heat w Annealing
» atil%eB Eﬁg;)nTemaﬂ m Filgemy Enzyme ﬁ)‘l WarmStart BSEI'\U‘ Iﬂ'ﬂ Inactivation Temperlalure
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Luna Universal qQPCR & Probe qPCR Master Mixes

qPCR and RT-gPCR
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Luna Universal gPCR Master Mix

#M3003S 200 reactions ...... $120
#M3003L 500 reactions ...... $270
#M3003X 1,000 reactions ... .. $469
#M3003E 2,500 reactions ....$1,040

Luna Universal Probe gPCR Master Mix

#M3004S 200 reactions ...... $104
#M3004L 500 reactions ...... $232
#M3004X 1,000 reactions ... .. $403
#M3004E 2,500 reactions ...... $895

Companion Product:

Antarctic Thermolabile UDG
#M0372S 100 units ...... $78
#M0372L 500 units ... $316

= Convenient master mix formats and user-
friendly protocols simplify reaction setup

= Non-interfering, visible tracking dye helps
fo eliminate pipetting errors

= Rigorously tested to optimize specificity,
sensitivity, accuracy and reproducibility

= Unique passive reference dye for
compatibility across wide range of
instruments

Learn more about our comprehensive
gPCR/RT-gPCR testing and “dots in boxes”
data visualization at LUNAQPCR.com.

LunaScript® RT SuperMix Kit & LunaScript RT Master Mix Kit (Primer-free)

Description: The Luna Universal gPCR Master Mix is an
optimized 2X reaction mix for real-time gPCR detection
and quantitation of target DNA sequences using the
SYBR®/FAM channel of most real-time qPCR instruments.

The Luna Universal Probe gPCR Master Mix is a

2X reaction mix optimized for real-time gPCR detection
and quantitation of target DNA sequences using
hydrolysis probes.

Each Hot Start Tag-based Luna gPCR master mix has
been formulated with a unique passive reference dye

that is compatible across a wide variety of instrument
platforms, including those that require a ROX reference
signal. This means that no additional components are
required to ensure machine compatibility. The mixes also
contain dUTP, enabling carryover prevention when reac-
tions are treated with Antarctic Thermolabile UDG. A blue
visible dye assists in tracking the reagents when pipetting
into clear, multi-welled PCR plates. These features,

combined with rapid, sensitive and precise real-time gPCR

performance, make Luna the universal choice for all your
gPCR experiments.

SYBR® is a registered trademark of Thermo Fisher Scientific.

86% Bio-Rad real-time
instrument

ABI rea-time
78% inst

Bio-Rad’ | Roche | QIAGEN ABI | Promega

3
g 10
&

ABI

Quality
Score

5

4

8
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Extensive performance evaluation of commercially available dye-based qPCR reagents
demonstrates the robustness and specificity of Luna. gPCR reagents from NEB and other
manufacturers were tested across 16—18 gPCR targets varying in abundance, length and %GC, using
either Jurkat genomic DNA or Jurkat-cerived cDNA as input (10 genomic DNA targets and 8 cDNA targets
on Bio-Rad real-time instrument, 9 genomic and 7 cDNA targets on ABI instrument). For each testing
condition, data was collected by 2 users and according to manufacturer’s specifications. Results were
evaluated for efficiency, low input detection and lack of non-template amplification (where ACq = average
Cq of non-template control — average Cq of lowest input). In addition, consistency, reproducibility and
overall curve quality were assessed (Quality Score). Bar graph indicates % of targets that met acceptable
performance criteria (indicated by green box on dot plot and Quality Score > 3). NEB's Luna Universal

QPCR Master Mix outperformed all other reagents tested.

we [ 0 {&) f)

LunaScript RT SuperMix Kit

#E3010S 25 reactions ... $141

#E3010L 100 reactions ... $437
NEW

LunaScript RT Master Mix Kit (Primer-free)
#£3025S 25 reactions ... $117
#E3025L 100 reactions ... $364

w Less than 15 minute first-strand cDNA
synthesis protocol

= Combine with Luna gPCR master mixes
for robust RT-gPCR results

B3 epivtark

Extraction
=»> Free

Description: The LunaScript RT SuperMix Kit is an
optimized master mix containing all the necessary com-
ponents for first strand cDNA synthesis in the context of a
two-step RT-gPCR workflow. It features the thermostable
Luna Reverse Transcriptase, which supports cDNA syn-
thesis at elevated temperatures. Murine RNase inhibitor is
also included to protect template RNA from degradation.
The LunaScript RT SuperMix Kit is available with or with-
out random hexamer and poly-dT primers, which allow for
even coverage across the length of the RNA targets.

LunaScript RT Master Mix Kit (Primer-free) is the same
formulation as the LunaScript RT SuperMix Kit but does
not contain primers. It includes all components needed for
carrying out first strand cDNA synthesis except for RNA
template and user-supplied primers. It provides flexible
options for using different primers (dT primers, random

primers, gene-specific primers, modified primers, etc.) for

first strand cDNA synthesis.

The LunaScript RT SuperMix Kit
Includes:

— LunaScript RT SuperMix
— No-RT Control Mix
— Nuclease-free Water

The LunaScript RT Master Mix Kit
(Primer-free) Includes:

— LunaScript RT Master Mix (Primer-free)
— No-RT Control Mix (Primer-free)
— Nuclease-free Water

How can we ensure
best in class performance
with Luna?
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Luna One-Step RT-qPCR Products

ORDERS orders@neb.com - 1800 632-5227
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NEW
Luna Probe One-Step RT-gPCR Kit (No ROX)
#E3007E 2,500 reactions ....$1,908
NEW
Luna Probe One-Step RT-gPCR 4X Mix
with UDG

#M3019S 200 reactions ...... $310
#M3019L 500 reactions ...... $698
#M3019X 1,000 reactions ....$1,241
#M3019E 2,000 reactions ....$2,190

Luna Universal One-Step RT-gPCR Kit

#E3005S 200 reactions ... $244
#E3005L 500 reactions ...... $549
#E3005X 1,000 reactions ...... $952
#E3005E 2,500 reactions ....$2,116

Luna Universal Probe One-Step RT-gPCR Kit

#E3006S 200 reactions ...... $220
#E3006L 500 reactions ...... $495
#E3006X 1,000 reactions ...... $867
#E3006E 2,500 reactions ....$1,908

Companion Product:

Antarctic Thermolabile UDG
#M0372S 100 units ........ $78
#M0372L 500 units ....... $316

u Novel, thermostable reverse transcriptase
(RT) improves performance

w WarmStart RT paired with Hot Start
Taq increases reaction specificity
and robustness

u Non-interfering, visible tracking dye helps
to eliminate pipetting errors

w Products perform consistently across a
wide variety of sample sources

Cloned mny Recombinant
> at NEB Enzyme

High-
Fidelity

PCR
Enzyme

Description: The Luna RT-gPCR kits contain a novel, in
silico-designed reverse transcriptase (RT) engineered for
improved performance. Both the Luna WarmStart Reverse
Transcriptase and Hot Start 7ag DNA Polymerase, included
in these kits, utilize a temperature-sensitive, reversible
aptamer, which inhibits activity below 45°C. This enables
room temperature reaction setup and prevents undesired
non-specific activity. Furthermore, the WarmStart RT has
increased thermostability, improving performance at higher
reaction temperatures.

The Luna Probe One-Step RT-gPCR 4X Mix with UDG
(NEB #M3019) supports robust, sensitive detection and
quantitation of up to 5 targets in a multiplexed reaction.
It is supplied at a 4X concentration and enables higher
amounts of sample input, which is relevant for applications
where RNA present in low abundance is of interest, such
as pathogen detection. For simplified reaction setup, the
single tube master mix format consolidates components
for the one-step RT-qPCR reaction. It also includes
dUTP and UDG in the mix for reduced risk of carryover
contamination.

The NEB Luna Universal One-Step RT-gPCR Kit is
optimized for dye-based real-time quantitation of target
RNA sequences via the SYBR/FAM fluorescence channel of
most real-time instruments.

The NEB Luna Universal Probe One-Step RT-gPCR Kit
is optimized for real-time quantitation of target RNA
sequences using hydrolysis probes.

For instruments that do not utilize ROX normalization,

the Luna Probe One-Step RT-gPCR Kit (No ROX) (NEB
#E3007) contains no reference dye. If ROX normalization is
desired, ROX can be added; this is only necessary with the
E3007 product.

The other Luna products contain dUTP and enable
carryover prevention when reactions are treated with
Antarctic Thermolabile UDG (NEB #M0372). A blue
visible dye assists in tracking the reagents when
pipetting into clear, multi-welled PCR plates. The
reverse transcriptase, featured in the Luna One-Step
RT-qPCR products is a novel, engineered WarmStart
enzyme developed for robust performance and increased
thermostability. These features, combined with rapid,
sensitive and precise real-time gPCR performance,
make Luna the universal choice for all your gPCR and
RT-qPCR experiments.

The Luna Probe One-Step
RT-qPCR Kit (No ROX) Includes:

— Luna Universal Probe One-Step Reaction Mix (No ROX)
— Luna WarmStart RT Enzyme Mix
— Nuclease-free Water

The Luna Universal One-Step
RT-qPCR Kit Includes:

— Luna Universal One-Step Reaction Mix
— Luna WarmStart RT Enzyme Mix
— Nuclease-free Water

The Luna Universal Probe One-Step
RT-qPCR Kit Includes:

— Luna Universal Probe One-Step Reaction Mix
— Luna WarmStart RT Enzyme Mix
— Nuclease-free Water

Luna Universal Probe
One-Step RT-qPCR Kit
(NEB #E3006)
20X RT 2X
Enzyme Mix Reaction Mix
Number of tubes 2
Sample-limiting oX
concentration
dUTP included v
UDG included X
Universal ROX
included /

Luna Probe RT-qPCR

4X Mix with UDG
(NEB #M3019)

4X
Master Mix

A new product choice for one-step RT-qPCR assays

vy Hot Start/ Requires
I(b‘] WarmStart mﬂ BSA

vyy Heat
Iﬂﬂ Inactivation

ey Annealing
Temperature
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Luna Cell Ready One-Step RT-qPCR Kit

gPCR & RT-gPCR

> X0y 14t |

Luna Cell Ready Probe One-Step RT-qPCR Kit

NEW .
Luna Cell Ready One-Step RT-gPCR Kit
#E3030S 100 reactions ... ... $990

NEW
Luna Cell Ready Probe One-Step RT-qPCR Kit
#E3031S 100 reactions ... $939

NEW
Luna Cell Ready Lysis Module
#E3032S 100 rxns (50 pl vol) ...... $505

Companion Product:

Antarctic Thermolabile UDG
#M0372S 100 units ........ $78
#M0372L 500 units ....... $316

= Go direct from cells to RNA quantitation
without purification

w Coordinated cell lysis, RNA release, and
genomic DNA removal in a fast 15-minute
protocol

m Effective cell lysis preparation from 10 to
100,000 cells across numerous cell lines

w Features Luna WarmStart RT paired with
Hot Start Taq for increased thermostability
and room temperature setup

Description: The Luna Cell Ready One-Step RT-gPCR
Kit provides all the necessary components for direct,
dye-based RNA detection and quantitation, bypassing the
need for RNA extraction and purification.

The Luna Cell Ready Probe One-Step RT-qPCR Kit
provides all the necessary components for direct, probe-
based RNA detection and quantitation, bypassing the
need for RNA extraction and purification.

Cell cultures are often analyzed for gene expression or
treatment responses as a proxy for a living organism.
Traditionally, RNA is extracted and purified from

treated cells via column-based or chemical methods.
Coordinating the actions of DNase | and the Luna Cell
Ready Protease, the Luna Cell Ready Lysis Module
offers a simple alternative workflow resulting in
effective cell lysis, RNA release, and genomic DNA
removal simultaneously in a 15-minute protocol. The
Lysis Module includes a unique Luna Cell Ready RNA
Protection Reagent that maintains RNA integrity during
cell lysis. The lysis capacity spans 10-100,000 cells in
a 50 pl lysis reaction. Up to 2 pl of lysate (equivalent to
RNA from 0.2—4,000 cells) can be transferred into 20 pl
downstream RT-qPCR reactions. Similar to other Luna
products, the lysis buffer includes an inert blue tracking
dye for visual assistance throughout the workflow.

The Luna Cell Ready One-Step
RT-gPCR Kit Includes:

— Luna Cell Ready Lysis Module

— Luna Universal One-Step RT-qPCR Kit
(NEB #E3005)

The Luna Cell Ready Probe One-Step
RT-gPCR Kit Includes:

— Luna Cell Ready Lysis Module

— Luna Universal Probe One-Step RT-gPCR Kit
(NEB #E3006)

Adherent cells

(24/48/96/384) 900000
_,|r00000

00000 000000

000000 000000

000000

s

Wash

Lysis/DNA removal
in Cell Lysis Mix
(87°C for 10 min.)

Addition of
Stop Solution =S
(25°C for 5 min.) e

Suspension cells

~

Wash & resuspend in
Cell Resuspension
Solution

BAAAALL ARG AL LA L RIS - #

Lysis/DNA removal
in Cell Lysis Mix
(37°C for 10 min.)

Addition of
Stop Solution
(25°C for 5 min.)

The Luna Cell Ready One-Step RT-qPCR Kit provides all the necessary components for direct RNA detection and quantitation
from cultured cells (up to 100,000 cells per 50 ul lysis reaction). By coordinating the actions of DNase | and the Luna Cell Ready
Protease, the Luna Cell Ready Lysis Module offers a simple workflow resulting in effective cell lysis, RNA release and genomic
DNA removal simultaneously in a 15-minute protocol. Up to 2 il lysate (equivalent to RNA from 0.2 - 4,000 cells) can be
transferred into 20 ul downstream RT-qPCR reactions.
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SARS-CoV-2 Detection

Virus detection often utilizes nucleic acid amplification to identify the presence of specific sequences in
SARS-CoV-2 viral RNA. These methods include RT-gPCR for real time quantitation and loop-mediated
isothermal amplification (LAMP) for robust amplification performed at a single reaction temperature.

NEW

SARS-CoV-2 Rapid Colorimetric LAMP Assay Kit

ve [ [ [©)

#E2019S 96 reactions ... $750

Companion Product:

SARS-CoV-2 Positive Control (N gene)
#N2117S 0.05ml ........ $70

w Colorimetric LAMP enables simple, visual
detection (pink-to-yellow) of amplification of

Description: The SARS-CoV-2 Rapid Colorimetric
LAMP Assay Kit utilizes Loop-Mediated Isothermal
Amplification (LAMP) to detect SARS-CoV-2 nucleic
acid. The kit is available for research use only and
includes WarmStart Colorimetric LAMP 2X Master

Mix with UDG and a primer mix targeting the N and E
regions of the viral genome. Controls are provided to
verify assay performance, and include an internal control
primer set and a positive control template. Guanidine
hydrochloride has been found to increase the speed and

The SARS-CoV-2 Rapid Colorimetric
LAMP Assay Kit Includes:

— WarmStart Colorimetric LAMP 2X Master Mix with UDG
— SARS-CoV-2 Positive Control (N gene)

— Internal Control LAMP Primer Mix

— SARS-CoV-2 LAMP Primer Mix (N/E)

— Nuclease-free Water

— Guanidine Hydrochloride

SARS-CoV-2 nucleic acid sensitivity of the RT-LAMP reaction and is also included.
w Set up reactions quickly and easily, using a
simple heat source and unique WarmStart SET UP INSPECT ANALYZE
REACTION CONTROLS SAMPLE
feChﬂO/Ogy Controls Test Controls Test
NTC PC Ic NTC PC ic

w Reduce risk of carryover contamination, with
UDG and dUTP included in the master mix 30 min.

vvY Y

w Assay targets N and E regions of the SARS-
CoV/-2 genome, for optimized sensitivity and
specificity
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w Bring confidence to your results using the

" NTC = Non-Template Control No
provided controls PG = Posiive Control amplification

IC = Internal Control

In the SARS-CoV-2 Colorimetric LAMP Assay Kit, three control reactions are run with each test
sample. Al reactions should be pink prior to incubation. Using the provided protocol, a Non-Template
Control (NTC) reaction will contain all materials of the test sample (master mix, primers, etc) except
for the test input nucleic acid itself and serves as a measure of reaction contamination and primer-
based mis-amplification. The NTC sample should not amplify and should stay pink throughout the
experiment. The Positive Control (PC) will contain master mix, a plasmid that contains the SARS-
CoV-2 N-gene (GenBank: MN908947.3) and primers that will amplify this sequence. Amplification
should be observed in the PC and the sample should become yellow after incubation. The Internal
Control (IC) will contain master mix, test input nucleic acid, and LAMP primers for rActin, an
endogenous housekeeping gene. If reagents are active and samples have been handled appropriately,
the IC should become yellow after incubation.

View our loop mediated
isothermal amplification
tutorial.

Cloned Recombinant High- PCR Hot Start/ Requires Ty Heat mm Annealing
* at NEB m Enzyme Fidelity Enzyme ra),] WarmStart BSA Hﬂ Inactivation Temperature
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NEW
WarmStart Fluorescent LAMP/RT-LAMP Kit (with UDG)

RT-qPCR, LAMP & RT-LAMP

»e [ [ 5]

#E1708S 100 reactions ... $273
#E1708L 500 reactions ....$1,092

Companion Products:

LAMP Fluorescent Dye

#B1700S 025ml ........ $45
WarmStart Multi-Purpose LAMP/RT-LAMP 2X
Master Mix (with UDG)

#M1708S 100 reactions ....... $270
#M1708L 500 reactions .....$1,080

u LAMP amplification of DNA or RNA
targets

= Reduce risk of carryover contamination
with UDG and dUTP included in the
master mix

= Improve LAMP specificity and sensitivity
with optimzed master mixes

w Set up reactions at room temperature with
our unique dual WarmStart formulation

w WarmStart Multi-Purpose LAMP/RT-
LAMP 2X Master Mix (with UDG) (NEB
#M1708) supports a variety of detection
methods including turbidity, visual
detection, and electrophoresis

NEW

Description: The WarmStart Fluorescent LAMP/RT-LAMP
Kit (with UDG) is designed to provide a simple, one-step
solution for Loop-Mediated Isothermal Amplification
(LAMP) of DNA or RNA (RT-LAMP) targets. This kit

is supplied with the WarmStart Multi-Purpose LAMP/
RT-LAMP 2X Master Mix (with UDG), which contains a
blend of Bst2.0 WarmStart DNA Polymerase, WarmStart
RTx Reverse Transcriptase, Antarctic Thermolabile UDG
and dUTP in an optimized LAMP buffer solution. Both
Bst 2.0 WarmStart DNA Polymerase and WarmStart RTx
Reverse Transcriptase have been engineered for improved
performance in LAMP and RT-LAMP reactions. The
inclusion of dUTP and UDG in the master mix reduces

Luna SARS-CoV-2 RT-qPCR Multiplex Assay Kit

the possibility of carryover contamination between
reactions. A fluorescent dye is also supplied to enable
real-time fluorescence measurement of LAMP. The
WarmStart Fluorescent LAMP/RT-LAMP Kit (with UDG)
is compatible with multiple detection methods, including
turbidity detection, real-time fluorescence detection
(when used with LAMP fluorescent dye) and end-point
visualization.

The WarmStart Fluorescent LAMP/RT-LAMP Kit
(with UDG) Includes:

— WarmStart Multi-Purpose LAMP/RT-LAMP
2X Master Mix (with UDG)

— LAMP Fluorescent Dye

»¢ [H R 6] 0]

#E3019S 96 reactions ......$295
#E3019L 480 reactions ....$1,288

m  Multiplex detection of N1 and N2 targets
w Enables sample pooling of purified RNA

= Internal controls include a redesigned
RNase P reverse primer for reduced
background amplification

m EpiMark - Efé;am‘\on

Description: The Luna SARS-CoV-2 RT-qPCR Multiplex
Assay Kit is optimized for real-time qualitative detection
of SARS-CoV-2 nucleic acid using hydrolysis probes.

It features the Luna Probe One-Step RT-qPCR 4X Mix
with UDG, an optimized SARS-CoV-2 Primer/Probe mix
containing primers and probes specific to two regions

of the SARS-CoV-2 virus N-gene, and a positive control
template. The probes have been modified to contain
different fluorophores (N1, HEX; N2, FAM) to enable
simultaneous observation on two different channels of a
real-time instrument. To ensure the integrity of the input
material and absence of inhibition, an internal control
(IC) primer and probe set, designed to amplify the
human RNase P gene, is also provided in the primer mix.

For the isolation of viral RNA, try our
Monarch RNA purification kits.
See pages 137-138 for details.
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The reverse primer of this target has been modified from
the CDC design to target an exon/exon boundary to reduce
background amplification from possible contaminating
genomic DNA. Amplification of the IC is observed in the
Cy5 channel.

The Luna SARS-CoV-2 RT-qPCR Multiplex Assay
Kit Includes:

— Luna Probe One-Step RT-gPCR 4X Mix with UDG
(NEB #M3019)

— SARS-CoV-2 Positive Control (N gene)
— SARS-CoV-2 Primer/Probe Mix (N1/N2/RP)
— Nuclease-free Water
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WarmStart® Colorimetric LAMP/RT-LAMP 2X Master Mix v¢ [ 5 [
NEW

WarmStart Colorimetric LAMP/RT-LAMP 2X Master Mix (with UDG) »¢ [ [ ()
WarmStart Colorimetric LAMP/RT-LAMP 2X Description: The WarmStart Colorimetric LAMP/

Master Mix

#M1800S 100 reactions ...... $213
#M1800L 500 reactions ...... $849
WarmStart Colorimetric LAMP/RT-LAMP 2X
Master Mix (with UDG)

#M1804S 100 reactions ... .. $270

#M1804L 500 reactions ....$1,080

w Simple, one-step solution for Loop-Medi-
ated Isothermal Amplification (LAMP) of
DNA or RNA (RT-LAMP) targets

w Fast, clear, pink-to-yellow visible detec-
tion of amplification

w WarmStart feature inhibits enzyme activity
at room temperature allowing for flexible
reaction setup

w Reduce risk of carryover contamination
with UDG and dUTP included in the
master mix (NEB #M1804)

WarmStart Fluorescent LAMP/RT-LAMP Kit

Positive
—

Negative

RT-LAMP 2X Master Mix is an optimized formulation of
Bst2.0 WarmStart DNA Polymerase and WarmStart RTx Start '
in a special low-buffer reaction solution containing a

visitble pH indicator for rapid and easy detection of Loop

Mediated Isothermal Amplification (LAMP) and RT-LAMP 300miﬂ- -
reactions. WarmStart Colorimetric LAMP/RT-LAMP 2X 65°C

e

Master Mix (with UDG) contains dUTP and UDG in the
master mix, which reduces the possibility of carryover
contamination between reactions.

This system is designed to provide a fast, clear visual
detection of amplification based on the production of
protons and subsequent drop in pH that occurs from the
extensive DNA polymerase activity in a LAMP reaction,
producing a change in solution color from pink to yellow
(an overview of LAMP and primer design can be found
in the Featured Videos section). This mix can be used
for any LAMP or RT-LAMP reaction and requires only a
heated chamber and samples, with readout of positive
amplification judged by eye in 15—-40 minutes.

¢ [ [ 6]

#E1700S
#E1700L

100 reactions ... $216
500 reactions ...... $861

Companion Product:

LAMP Fluorescent Dye
#B1700S 025ml ........ $45

Tte UvrD Helicase
#M1202S

= LAMP amplification of RNA and DNA
targets

= Improve LAMP specificity and sensitivity
with optimized master mixes

w  Set up reactions at room temperature with
our unique dual WarmStart formulation

w Use with a variety of detection methods
including fluorescence, turbidity, visual
Getection and electrophoresis

How is colorimetric
LAMP used in
point of care?

Description: The WarmStart Fluorescent LAMP/RT-LAMP
Kit is designed to provide a simple, one-step solution

for Loop-Mediated Isothermal Amplification (LAMP) of
DNA or RNA (RT-LAMP) targets. LAMP and RT-LAMP

are commonly used isothermal amplification techniques
that provides rapid detection of a target nucleic acid

using LAMP-specific primers (supplied by the user) and

a strand-displacing DNA polymerase. This kit is supplied
with the WarmStart LAMP 2X Master Mix, which contains a
blend of Bst 2.0 WarmStart DNA Polymerase and WarmStart
RTx Reverse Transcriptase in an optimized LAMP buffer
solution. Both Bst2.0 WarmStart DNA Polymerase and
WarmStart RTx Reverse Transcriptase have been engineered
for improved performance in LAMP and RT-LAMP reac-
tions. A fluorescent dye is also supplied to enable real-time
fluorescence measurement of LAMP. The WarmStart
Fluorescent LAMP/RT-LAMP Kit is compatible with multiple
detection methods, including turbidity detection, real-time
fluorescence detection (when used with LAMP fluorescent
dye) and end-point visualization.

Includes:

— LAMP Fluorescent

m Requires
BSA

Recombinant High- PCR vry Hot Start/
Enzyme m Fidelity m Enzyme r(l)“ WarmStart

The WarmStart Fluorescent LAMP/RT-LAMP Kit

— WarmStart LAMP 2X Master Mix

Dye (50X)

vy Heat wm  Annealing
rﬁﬂ Inactivation Temperature
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Bst DNA Polymerase-based Products for Isothermal DNA Amplification

ROOM REVERSE

p . 53" AMPLIFICATION | TEMPERATURE | TRANSCRIPTASE | INHIBITOR
4 ..-'i EXO ACTIVITY | SPEED SETUP ACTVITY TOLERANCE | APPLICATIONS

Bst DNA Polymerase, < Nick translation reactions at elevated temperatures

Full Length rx A A /A * « Primer extension

Bst DNA Polymerase, . L .

Large Fragment N/A * N/A * * General strand-displacement reactions

Bst2.0 « Improved LAMP, SDA, and other amplification reactions
DNA Polymerase /A okl N/A okl * * Minimal effect of substitution of dTTP with dUTP

« Consistent, room-temperature, and high-throughput
N/A * ok * %k k ok * % amplification assays
* Minimal effect of substitution of dTTP with dUTP

Bst 2.0 WarmStart
DNA Polymerase

« Fused to novel nucleic acid binding domain for enhanced performance

Bst3.0 WA hk x N - * Fastest, most robust LAMP and RT-LAMP reactions
DNA Polymerase « High reverse transcriptase activity up to 72°C
« Strand displacement DNA synthesis

*%%  Optimal, recommended product for selected application *  Will perform selected application, but is not recommended

* % Works well for selected application N/A Not applicable to this application
Bst DNA Polymerases > [T [0 [ 7
Bst DNA Polymerase, Large Fragment Description: Bst DNA Polymerase, Large Frag- Bst 3.0 DNA Polymerase is a similarly designed /n silico
#M0275S 1,600 units ....... $72 ment, is the portion of the Bacillus stearothermophilus homologue engineered and fused to a novel nucleic acid
#M0275L 8,000 units ... $289 DNA Polymerase protein that contains the 5°— 3" poly- binding domain for improved isothermal amplifica-
for high (15X) concentration merase activity, but lacks 5"— 3" exonuclease activity. tion performance and increased reverse transcription
#M0275M 8,000 units ... $289 activity. Bst 3.0 DNA Polymerase contains 5'— 3" DNA

Bst DNA Polymerase, Full Length is the full length poly-

olymerase activity with either DNA or RNA templates
merase from Bacillus stearothermophilus. It has 5"— 3° poly P P

but lacks 5"— 3" and 3"— 5" exonuclease activity. It

S3ID0TONHIAL NOILVYII4INTdINY B SISYHIINATOL VYNC

Bst DNA Polymerase, Full Length polymerase and double-strand specific 5'— 3 exonucle-  gemongrates robust performance in the presence of
#M03285 500 units ... §72 ase activities, but lacks 3" 5" exonuclease activity. inhibitors and significantly increase reverse transcriptase
Bst2.0 DNA Polymerase Bst2.0 DNA Polymerase is an in silico designed activity compared to Bst DNA Polymerase.
#M0537S 1,600 units ... §72 homologue of Bst DNA Polymerase I, Large Fragment. Concentration: Bst DNA Polymerase, Full Length:
#M0537L 8,000 units ......$289 It contains 5"~ 3" DNA polymerase activity and strong 5 00 nits/ml. Al others: 8,000 and 120,000 units/ml
for high (15X) concentration strand displacement activity but lacks 5'— 3" exonucle- ’ ’ '
#MO0537M 8,000 units ... $289 ase activity. It has improved amplification speed, yield, Heat Inactivation: 80°C for 20 minutes

salt tolerance and thermostability compared to wild-type .
#M05385 1,600 units ... $81 Bst2.0 WarmStart DNA Polymerase utilizes aptamer Bst2.0 WarmStart DNA Polymerase permits reac-
#M0538L 8,000 units ... $319 technology to inhibit activity at non-permissive tem- tion temperatures from 60~72°C. Generally, reaction
for high (15X) concentration peratures (< 50°C). Like “Hot Start” PCR polymerases, temperatures above 72°C are not recommended for any
#M0538M 8,000 units ... $319 the WarmStart feature enables room temperature set up Bst DNA Polymerase-based product.

and prevents non-templated addition of nucleotides,
Bst 3.0 DNA Polymerase increasing reaction efficiencies. Additionally, no separate
#M0374S 1,600 units ... $71 activation step is required to release the aptamer from
#MO374L 8,000 units ... $284 the enzyme. Bst 2.0 WarmStart DNA Polymerase permits

H | o
forhigh (15%) concentraton reaction temperatures from 60-72°C.

#MO0374M 8,000 units ... $284 s
Companion Products: 104 P e TR
WarmStart RTx Reverse Transcriptase
#M0380S 50 reactions ........ $69 0.8 4 4
#MO0380L 250 reactions ... $277 4 JTEEN
E 06 ] ‘
Tte UvrD Helicase e
#M1202S 05ug ........ $73 2
T 044 Benefits of Bst 2.0 WarmStart: Identical LAMP
For a complete listing of Deoxynucleotide K reactions were run either immediately after setup
Solutions, see page 85. 0.2 4 /| — Bst2.0 (solid line) or after a 2 hour incubation at 25°C.
O fvss’ 2;;(22 gf- 25°C) Without the protec{ion frorp Bst2.0 WarmSlarl, this
0 dee e .’ . WS Bst20 (2hr. 25°C) 00 temperature incubation results in vanaple
. . . . - - LAMP performance. Bst 2.0 WarmStart provides
0 5 10 15 20 25 30 more consistent amplification reaction and enables
Time (minutes) room-temperature and high-throughput setup.

EpiMark gy Eaction
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IsoAmp® II Universal tHDA Kit Rt
#H0110S 50 reactions ...... $477 Description: Thermophilic Helicase-Dependent
Amplification (tHDA) is a novel method for isothermal T
amplification of nucleic acids. Like PCR, the tHDA Stop 4
u Easy-to-use for assay development reaction selectively amplifies a target sequence defined —
. . by two primers. However, unlike PCR, tHDA uses an M
= Helicase eliminates need for thermocycier enzyme called a helicase to separate DNA, rather than LI
u Reactions performed at constant temp heat. This allows DNA amplification without the need for step2
. thermocycling. The tHDA reaction can also be coupled @ relcase
= Amplify & detect short DNA sequences with reverse transcription for RNA analysis. M P orss Petymernae
(70-120 bp) - .
. . L IsoAmp Il Universal tHDA Kit is based on a second-
m Use with a variely of templates (microbial generation thermophilic Helicase-Dependent Amplifica- oni
genomic DNA, viral DNA, plasmid DNA tion platform. The reactions supported by IsoAmp I T
and cONA) Universal tHDA Kit include tHDA, reverse transcription T e e S
u Amplify a single copy of target DNA by HDA (RT-HDA), real-time quantitative HDA (qHDA) and

tHDA when optimized primers and buffer
are used

phi29 DNA Polymerase

real-time quantitative RT-HDA (qRT-HDA), from a single
reaction buffer.

The IsoAmp Il Universal tHDA Kit Includes:
— IsoAmp dNTP solution and IsoAmp Enzyme Mix

— 10X Annealing Buffer I, 100 mM MgSO,
and 500 mM NaCl

— Control template and amplification primers

HDA technology. Helicase Dependent Amplification:
Step 1: Helicase unwinding and primer binding. Step 2: DNA
polymerization. Step 3: DNA amplification.

Developed by BioHelix Corporation a NEB-affiliated company, now part of Quidel Corporation.
ISOAMP® is a registered trademark of BioHelix Corporation

e [ ] [X) KR 5

#M0269S
#M0269L

250 units ....... $59
1,250 units ... $233

For a complete listing of Deoxynucleotide
Solutions, see page 85.

m Extreme processivity
w Extreme strand displacement

w Replication requiring a high degree of
Strand displacement ana/or processive
synthesis

w High-fidelity replication at moderate
temperatures

As a member of our Marketing
Team, Michelle provides support to
our various ordering channels. This

can include our Freezer Programs,
as well as other third-party
platforms used at various academic
institutions. Prior to taking this
role, Michelle was a member of our
Technical Support Group.

Cloned g Recombinant High-
> at NEB Enzyme m Fidelity

Description: phi29 DNA Polymerase is the replica-
tive polymerase from the Bacillus subtilis phage
phi29 (¢29). This polymerase has exceptional strand
displacement and processive synthesis properties.
The polymerase has an inherent 3"— 5" proofreading
exonuclease activity.

PCR vry Hot Start/ Requires vry Heat
Enzyme I(b‘] WarmStart BSA Iﬂﬂ Inactivation

Concentration: 10,000 units/ml

Heat Inactivation: 65°C for 10 minutes

N
—
ey Annealing . Extraction
Temperature m EpiMark =»> Free
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OneTaq One-Step RT-PCR Kit

Strand Displacement & RT-PCR

) R RPcRINY |

#E5315S 30 reactions ......$168

Companion Products:
ProtoScript Il First Strand cDNA Synthesis Kit

#E6560S 30 reactions ....... $171
#E6560L 150 reactions .......$685
ProtoScript Il Reverse Transcriptase

#M0368S 4,000 units ........$92
#M0368L 10,000 units ... $184
#M0368X 40,000 units .......$656
RNase Inhibitor, Murine

#M0314S 3,000 units ........$73
#M0314L 15,000 units ... $292

For a complete listing of One 7ag products,
see page 68.

w Combine cDNA synthesis and PCR in a
single reaction

w Detect at little as 0.1 pg of a GAPH target
w Robust amplification from 100 bp to 9 kb
m Faster protocols with less hands-on time

w Quick-Load Reaction Mix allows instant
gel loading

OneTaq RT-PCR Kit

Description: The One 7ag One-Step RT-PCR Kit

offers sensitive and robust end-point detection of RNA
templates. cDNA synthesis and PCR amplification steps
are performed in a single reaction using gene-specific
primers, resulting in a streamlined RT-PCR protocol.

The kit combines three optimized mixes: One 7ag One-
Step Enzyme Mix, One Tag One-Step Reaction Mix and
One Tag One-Step Quick-Load Reaction Mix. The Enzyme
Mix combines ProtoScript Il Reverse Transcriptase,
Murine RNase Inhibitor and One Tag Hot Start DNA
Polymerase. ProtoScript Il Reverse Transcriptase is a
mutant M-MuLV reverse transcriptase with reduced
RNase H activity and increased thermostability. One Tag
Hot Start DNA Polymerase is mixture of a Hot Start Tag
DNA Polymerase combined with a proof-reading DNA
polymerase, resulting in high-yield amplification with
minimal optimization. The One 7ag One-Step RT-PCR
Kit is capable of amplifying long transcripts up to 9 kb
in length.

Two optimized reaction mixes are included, One 7ag One-
Step Reaction Mix and Quick-Load One 7ag One-Step
Reaction Mix. The reaction mixes offer robust conditions
for both cDNA synthesis and PCR amplification. The
unique Quick-Load One Tag One-Step Reaction Mix
contains additional dyes, offering color indication for
reaction setup as well as direct gel loading.

Both total RNA and mRNA can be used as template.

The kit can detect a GAPDH target as low as 0.1 pg per
reaction. It can routinely detect RNA targets up to 9 kb.
The One 7ag One-Step RT-PCR Kit is capable of multiplex
detection of two or three targets.

The One Tag One-Step RT-PCR Kit Includes:
— OneTaq One-Step Enzyme Mix

— OneTag One-Step Reaction Mix
— Quick-Load One Tag One-Step Reaction Mix
— Nuclease-free Water

Mo 2 3 4 5 6 7 8

Detection of RNA templates of different length. About
100 ng of Jurkat total RNA was used in 50 i reactions following
the standard protocol. The target sizes were Lane 1. 0.7 kb, Lane
2:1.1kb, Lane 3: 1.9 kb, Lane 4: 2.3 kb, Lane 5: 2.5 kb, Lane 6:
5.5 kb, Lane 7: 7.6 kb and Lane 8: 9.3 kb. The marker lane (M)
contains Quick-Load 1 kb Plus DNA Ladder (NEB #N0469).

) R RPcRINY |

#E5310S 30 reactions ......$149

Companion Products:

RNase Inhibitor, Murine

#M0314S 3,000 units ........ $73
#M0314L 15,000 units ....... $292
M-MulV Reverse Transcriptase

#M0253S 10,000 units ........ $73
#M0253L 50,000 units ....... $294

One Taq Hot Start 2X Master Mix with Standard Buffer

#M0484S 100 rxns (50 plvol) ........ $73
#M0484L 500 rxns (50 plvol) ....... $331

For a complete listing of One 7ag products,
see page 68.

w Robust RT-PCR reactions
w Convenient master mix formats

u OneTaq DNA Polymerase offers robust
amplification for a wide range of
templates

Description: One 7ag RT-PCR Kit combines two power-
ful mixes, M-MuLV Enzyme Mix and One Taq Hot Start
2X Master Mix with Standard Buffer for 2-step RT-PCR
applications. The two mixes require minimal handling
during reaction setup and yet offer consistent and robust
RT-PCR reactions.

The first strand cDNA synthesis is achieved by using two
optimized mixes, M-MuLV Enzyme Mix and M-MuLV
Reaction Mix. M-MuLV Enzyme Mix combines M-MuLV
Reverse Transcriptase and RNase Inhibitor, Murine while
M-MuLV Reaction Mix contains dNTPs and an optimized
buffer. The kit also contains two optimized primers for re-
verse transcription and nuclease-free water. An anchored
Oligo-dT primer [d(T),,VN] forces the primer to anneal

to the beginning of the polyA tail. The optimized Random
Primer Mix provides random and consistent priming sites
covering the entire RNA templates including both mRNAs
and non-polyadenylated RNAs.

The One Tag RT-PCR Kit Includes:
— 10X M-MuLV Enzyme Mix

— 2X M-MuLV Reaction Mix

— OneTag Hot Start 2X Master Mix with Standard Buffer
— Random Primer Mix (60 pM)

— Oligo d(T),,VN Primer (50 pM)**

— Nuclease-free Water

p-actin GAPDH p532

M1 2 3 4 5 6 7 8 9

First strand cDNA synthesis. Synthesis was carried out
in the presence of 1X M-MuLV Enzyme Mix at 42°C using
0.5 g of human spleen total RNA in the presence of dT,,VN
(lanes 1,4 and 7) or Random Hexamer Mix (lanes 2, 5 and
8). No-RT controls were lanes 3, 6 and 9. OneTaq Hot Start
Master Mix was used to amplify a 1.5 kb fragment of beta-
actin gene, a 0.6 kb fragment of GAPDH gene, and a 5.5 kb
fragment from p532 gene in 35 cycles. The marker lane (M)
contains 1 kb Plus DNA Ladder (NEB #N3200).

** Qligo d(T),, VN and Random Primer Mix contain 1 mM dNTP
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PreCR" Repair Mix »e [ I
#M0309S 30 reactions ... $164 Description: The PreCR Repair Mix is an enzyme Types of DNA Damage
#M0309L 150 reactions ... $654 cocktail formulated to repair damaged template DNA REPAIRED BY
prior to its use in the polymerase chain reaction (PCR), PRECR
. ) microarrays, or other DNA technologies. The PreCR DNA DAMAGE CAUSE REPAIR MIX?
Companion Product: Repair Mix is active on a broad range of DNA damage, basic sit bvdrolvsi
beta-Nicotinamids adenine dinucleotide (NAD-) including those that block PCR (e.g., apurinic/apy- abasic sttes yarolysis yes
#B9007S 02ml........ $34 rimidinic sites, thymidine dimers, nicks and gaps) and hydrolysis
those that are mutagenic (e.g., deaminated cytosine o ”ﬁc'e?ses
and 8-oxo-guanine). In addition, it will remove a variety nicks shearing yes
w Repair DNA prior to s use in DNA- of moieties from the 3" end of DNA leaving a hydroxyl thymidine dimers UV radiation yes
related technologies group. The PreCR Repair Mix will not repair all damage blocked 3-ends multiple yes
that inhibits/interferes with PCR. It can be used in — - —
= Fasy-to-use protocols conjunction with any thermophilic polymerase. oxidized guanine oxidation yes
u Does not harm template Applications: oxidized pyrimidines oxidation yes
e Repair DNA prior to its use as a template in PCR or deaminated cytosina | hydrolysis yes
Need to repair FFPE-treated DNA other DNA technologies %g{:;g';
prior to next gen sequencing? Reagents Supplied: fragmentation shearing no
See page 152 for more information. 1X PreCR Repair Mix orotein-DNA
10X ThermoPol Reaction Buffer crosslinks formaldehyde no
100X NAD* solution

Sulfolobus DNA Polymerase IV

Control Template (UV damaged A DNA)
PCR primers for control template
Purified BSA

Repair of different types of DNA damage with the
PreCR Repair Mix. The gel shows amplification of
damaged DNA that was either not treated (-) or treated (+)
with the PreCR Repair Mix. Type of DNA damage is shown.
Note: heat treated DNA is incubated at 99°C for 3 minutes.
Marker (M) is the 1 kb Plus DNA Ladder (NEB #N3200).

M - + = + = + - + - + = 4
PreCR Treatment
¢ [T 0 EH 1)

#M0327S 100 units ... $124

For a complete listing of Deoxynucleotide
Solutions, see page 85.

u Synthesis of DNA through DNA lesions
(lesion bypass)

= DNA Repair

Description: Sulfolobus DNA Polymerase IV is a
thermostable Y-family lesion-bypass DNA Polymerase
that efficiently synthesizes DNA across a variety of DNA
template lesions.

Therminator™ DNA Polymerase

Concentration: 2,000 units/ml

| Rt JsUINY |

#M0261S
#M0261L

200 units ... $106
1,000 units ...... $423

For a complete listing of Deoxynucleotide
Solutions, see page 85.

= Incorporation of modified nucleotides

w DNA sequencing by partial
ribosubstitution

u DNA sequencing or SNP analysis using
dideoxy or acyclo chain terminators

Cloned ymy Recombinant
* atNEB Enzyme

m High-
Fidelity

PCR
Enzyme

Description: Therminator DNA Polymerase is a

9°N™ DNA Polymerase variant with an enhanced ability

to incorporate modified substrates such as dideoxynucleo-
tides, ribonucleotides and acyclonucleotides.

Source: An £. colistrain that carries the 9°N (D141A
/E143A/ A485L) DNA Polymerase gene, a genetically
engineered form of the native DNA polymerase from
Thermococcus species 9°N-7.

vry Hot Start/ Requires vry Heat
¢0)| WarmStart BSA {5 Inactivation

Concentration: 2,000 units/ml

Usage Notes: Amplification of extended regions may
require optimization of reaction conditions.

ey Annealing . Extraction
Temperature Eﬂ EpiMark =»> Free
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DNA Polymerase I (E. coli)

DNA Repair, Strand Displacement

v¢ [ & B 177

#M0209S
#M0209L

500 units ... $70
2,500 units ... $281

m Nick translation of DNA
= Second strand cDNA synthesis

Description: DNA Polymerase | (E. coli) is a DNA-
dependent DNA polymerase with inherent 3"— 5" and
5— 3" exonuclease activities. The 5'— 3" exonuclease
activity removes nucleotides ahead of the growing DNA
chain, allowing nick translation.

DNA Polymerase I, Large (Klenow) Fragment

Concentration: 10,000 units/ml
Heat Inactivation: 75°C for 20 minutes

Usage Notes: DNase | is not included with this enzyme
and must be added for nick translation reactions.

v¢ [ 7 P 17

#M0210S 200 units ... $63
#M0210L 1,000 units ... $252
for high (10X) concentration

#MO0210M 1,000 units ... $252

For a complete listing of Deoxynucleotide
Solutions, see page 85.

m Generates probes using random primers

m Removal of 3" overhangs or fill-in of 5
overhangs to form blunt ends

m Second strand cDNA synthesis

Klenow Fragment (3"— 5~

Description: DNA Polymerase |, Large (Klenow)
Fragment was originally derived as a proteolytic
product of £. coli DNA Polymerase | that retains
polymerase and 3"— 5" exonuclease activity, but
lacks 5"— 3" exonuclease activity. Klenow retains
the polymerization fidelity of the holoenzyme without
degrading 5" termini.

Source: An £ coli strain that contains the E. coli
polA gene that has had its 5"— 3" exonuclease
domain removed.

exo")

Concentration: 5,000 and 50,000 units/ml
Heat Inactivation: 75°C for 20 minutes

Usage Notes: Elevated temperatures, excessive
amounts of enzyme, failure to supplement with dNTPs
or long reaction times will result in recessed ends due
to the 3"— 5" exonuclease activity of the enzyme.

»e¢ [ 7 B 7Y

#M0212S 200 units ....... $63
#M0212L 1,000 units ...... $252
for high (10X) concentration

#M0212M 1,000 units ... $252

For a complete listing of Deoxynucleotide
Solutions, see page 85.

m Generates probes using random primers
m Random priming labeling
m Second strand cDNA synthesis

T4 DNA Polymerase

Description: Klenow Fragment (3"— 5" exo7) is an
N-terminal truncation of DNA Polymerase | that retains
polymerase activity, but has lost the 5'— 3 exonuclease
activity, and has mutations (D355A, E357A) that abol-
ish the 3"— 5" exonuclease activity.

Source: An £. colistrain containing a plasmid with a
fragment of the E. coli polA (D355A, E357A) gene starting
at codon 324.

Concentration: 5,000 and 50,000 units/ml
Heat Inactivation: 75°C for 20 minutes

Usage Notes: Klenow Fragment (3'— 5" ex07) is not
suitable for generating blunt ends because it lacks the
3"— 5" exonuclease activity necessary to remove non-
templated 3" additions.

we [ &7 7]

#M0203S
#M0203L

150 units ....... $69
750 units ... $276

Companion Product:

Quick Blunting™ Kit
#E1201S 20 reactions ........ $86
#E1201L 100 reactions ....... $347

For a complete listing of Deoxynucleotide
Solutions, see page 85.

w Gap filling (no strand displacement activity)

= Removal of 3" overhangs or fill-in of 5
overhangs to form blunt ends

u Probe labeling using replacement synthesis

= Single-strand deletion subcloning

Description: T4 DNA Polymerase catalyzes the
synthesis of DNA in the 5"— 3" direction and requires
the presence of template an