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What is isothermal amplification?

The Polymerase Chain Reaction (PCR) is a well-known approach

for amplifying a specific DNA or RNA (RT-PCR) sequence. Advantages

PCR involves the reiterative cycling of a reaction cocktail between T

different temperatures to achieve amplification. As routine as R aquip e S

PCR is in the molecular biology and molecular diagnostics - "R Teactions TS aence

laboratory, there are other methods of sequence-specific of inhibitors

nucleic acid amplification. Options for simplified optical

or quantitative detection
These alternative approaches often do not require changing the
reaction temperature and are referred to as isothermal amplification
methods. Isothermal amplification methods are varied and :

Did you know that many

have difterent advantages. In general, isothermal techniques are ) of these products can be
purchased in large volumes
and custom formats?
particularly well suited for field applications and point-of-care Learn more at wwwe.neb.
com/ customizedsolutions

extremely fast and do not require thermocyclers, making them

molecular diagnostics assays.

Not sure which product will work best for your experiment?

NEB has engineered improved versions of Bst DNA Polymerase-based products for isothermal amplification.
Use this chart to determine which product will work best for your needs.

Comparison of Bst DNA Polymerases

Bst-XT WarmsStart Bst 2.0 WarmStart® Bst3.0
NEB #M9204 NEB #M0538 NEB #M0374
- Amplification speed * Kk k Kk Kk * * * * Kk kK Kk
7} speciicity * %k K K * % kK K * %
Room temperature set-up? Enabled Enabled Not recommended
E Optimal LAMP temperature 50-70°C 60-70°C 55-72°C
. Yes Yes Yes
-free?
QQ O L s NEB #M9205 NEB #M0402 NEB #M0443

* %%k %% Optimal, recommended product for selected application
* % or X%  Will perform for selected application
*  May perform but is not recommended

E E View our NEB TV webinar

E@I to learn about the benefits of
E Bst-XT WarmStart DNA Polymerase.


https://www.neb.com/en-us/custom-solutions/customized-solutions
https://www.neb.com/en-us/custom-solutions/customized-solutions

Loop-mediated Isothermal
Amplification (LAMP)

LAMP uses 4-6 primers recognizing 6-8 distinct regions of target DNA for a
highly specific amplification reaction. A strand-displacing Bst DNA polymerase
initiates synthesis and 2 specially designed primers form “loop” structures to
facilitate subsequent rounds of amplification through extension on the loops
and additional annealing of primers. DNA products are very long (>20 kb)
and formed from numerous repeats of the short (80—-250 bp) target sequence,
connected with single-stranded loop regions in long concatamers. These
products are not typically appropriate for downstream manipulation, but target
amplification is so extensive that numerous modes of detection are possible.
Real-time fluorescence detection using intercalating dyes or probes, lateral
flow and visual detection are all directly compatible with monitoring a LAMP
reaction. Instrumentation for LAMP typically requires consistent heating to
the desired reaction temperature and, where needed, real-time fluorescence for
quantitative measurements.

Overview of Loop-Mediated Isothermal Amplification (LAMP)

RECOMMENDED PRODUCTS

WarmStart® Fluorescent LAMP/RT-LAMP
Kit (with UDG)
(NEB #E1708)

WarmStart Colorimetric LAMP 2X
Master Mix with UDG
(NEB #M1804)

LyoPrime WarmStart™ Fluorescent
LAMP/RT-LAMP Mix (with UDG)
(NEB #L4401)

WarmStart RTx Reverse Transcriptase
(NEB #M0380)

Bst DNA Polymerase
(NEB #MO0275, M0328, M0374, M0537,
M0538, M9204)
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http://www.neb.com/E1708
http://www.neb.com/M1804
http://www.neb.com/L4401
http://www.neb.com/M0380
http://www.neb.com/M0275
http://www.neb.com/M0328
http://www.neb.com/M0374
http://www.neb.com/M0537
http://www.neb.com/M0538
http://www.neb.com/M9204

Whole Genome Amplification (WGA)

and Rolling Circle Amplification (RCA)

WGA and RCA are examples of Multiple Displacement Amplification (MDA). MDA utilizes the
strand-displacement activity of DNA polymerases such as phi29 DNA Polymerase, engineered

phi29-XT DNA Polymerase, or Bst DNA Polymerase for isothermal amplification of an entire
genome or circular templates.

As a processive polymerase that can extend for tens of thousands of nucleotides in a single

binding event, as well as increased proofreading activity, phi29-XT DNA Polymerase is ideal
for accurate amplification of long or circular templates.

Comparison of phi29-XT and phi29 DNA Polymerase yields

RECOMMENDED PRODUCTS

phi29-XT WGA Kit
(NEB #E1604)

phi29-XT RCA Kit
(NEB #E1603)

T7 Endonuclease |
(NEB #MO0302)

20
== phi29-XT WGA (NEB #E1604)
== phi29 (NEB #M0269)
15
_ Triplicate WGA reactions were performed with 100 pg human genomic DNA input at the indicated
5 g ::’:i”i‘e{'fe'i temperatures for 1.5 hours. The reactions were then heat-inactivated at 65°C for 10 minutes. All
S 10 9 P reactions contained 1 mM dNTPs and 50 uM Exonuclease-Resistant Random Primers. Wild-type
o Pphi29 reactions were carried out with 10 units of phi29 DNA Polymerase (NEB #M0269) in 1X phi29
> DNA Polymerase Reaction Buffer and 0.1 mg/mL Recombinant Albumin, and phi29-XT reactions were
carried out with 1X phi29-XT DNA Polymerase for WGA and 1X phi29-XT Reaction Buffer for WGA.
57 Working temp. Reaction yields (dots) were quantified using Quant-iT® PicoGreen® dsDNA Reagent and were averaged
(30-38°C) (lines) to determine the yield at each reaction temperature. While the working reaction temperature
of wild-type phi29 DNA Polymerase is typically between 30°C and 38°C, phi29-XT DNA Polymerase
0+ T T T T T T ? generates robust product yields around 42°C. The optimal temperature range for wild-type phi29
30 32 34 36 38 40 42 44 increased by approximately three degrees for WGA using human genomic DNA when compared to RCA
Temperature (°C) using pUC19 plasmid as input.
Overview of the phi29-XT WGA Kit
Input materials — Whole Genome Amplification (WGA) Applications
Random primers CCATCAT
5 — -m— -m— m— -m— 3 TTGGACA
8 DNA5 ATGCCAT
V Purified Primer extension ATCGCAA
genomic DNA phi29-XT DNA polymerase Single-cell WGS
Y o — e
Cells

Strand displacement

Microbiomes

— N
WWMW

Genomic DNA enrichment

f* ATCGCAA

ATGCCAT

)
{ C ﬁx " TTGGACA

CCATCAT

eDNA enrichment & sequencing

The phi29-XT WGA Kit (NEB #E1604) is a fast, easy-to-use, and highly versatile kit containing all the required components for whole genome amplification (WGA) using a random
primer mix. The kit delivers high yields of DNA products from a variety of starting materials including purified genomic DNA, cells, or microbiomes. This kit is ideal for various DNA
applications such as single cell whole genome sequencing (WGS), genomic DNA enrichment, and environmental DNA (eDNA) enrichment and sequencing.


http://www.neb.com/E1604
http://www.neb.com/E1603
http://www.neb.com/M0302

Strand Displacement Amplification (SDA)

SDA relies on a strand-displacing DNA polymerase, typically Bst DNA Polymerase,
Large Fragment (NEB #MO0275) or Klenow Fragment (3’-5" exo—) (NEB #M0212)
to initiate amplification at nicks created by a strand-limited restriction endonuclease

RECOMMENDED PRODUCTS

WarmsStart Nt.BstNBI (NEB #R0725)

or nicking enzyme (e.g. WarmStart Nt.BstNBI, NEB #R0725) at a site contained in

a primer. The nicking site is regenerated with each polymerase displacement step,

resulting in exponential amplification.

Overview of SDA

Target production
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* Target amplification, shown above for SDAF, will also occur simultaneously with SDAR.

Bst DNA Polymerase, Full Length (NEB #M0328)

Bst DNA Polymerase, Large Fragment
(NEB #M0275)

Bst2.0 DNA Polymerase (NEB #M0537)

WarmsStart Afu Uracil-DNA Glycosylase (UDG)
(NEB #M1282)
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For more information on these and other isothermal amplification
methods and products, please visit Www.neb.com/isoamp



http://www.neb.com/R0725
http://www.neb.com/M0328
http://www.neb.com/M0275
http://www.neb.com/M0537
http://www.neb.com/M1282
https://www.neb.com/en-us/applications/dna-amplification-pcr-and-qpcr/isothermal-amplification

Recombinase Polymerase Amplification (RPA)

Recombinase Polymerase Amplification (RPA) uses a recombinase enzyme to help
primers invade double-stranded DNA. T4 UvsX, UvsY, and a single stranded binding

protein T4 Gene 32 protein form D-loop recombination structures that initiate RECOMMENDED PRODUCTS

amplification by a strand-displacing DNA polymerase. RPA is typically performed at
~37 °C and, unlike other methods, can produce discrete amplicons up to 1 kb. T4 UvsX Recombinase (Glycerol-free)*
(NEB #M3081)

T4 UvsY Protein (Glycerol-free)* (NEB #M3082)

Bsu DNA Polymerase, Large Fragment
Overview of RPA (NEB #M0330)

T4 Gene 32 Protein (NEB #MO0300)

’ ' g . Recombinase
‘ o ‘ * Please contact the Customized Solutions Team at

—— () Primers www.neb.com/customizedsolutions, to inquire
E about these products.
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RPA utilizes a recombinase-primer complex, a strand-displacing polymerase, and single-
stranded DNA binding proteins to facilitate amplification of discrete DNA products up to
1 kb (primer-to-primer distance).


http://www.neb.com/M3081
http://www.neb.com/M3082
http://www.neb.com/M0330
http://www.neb.com/M0300
https://www.neb.com/en-us/custom-solutions/customized-solutions

Resources to support your isothermal amplification work

Download our ebook, featuring:

* Comparison of PCR and isothermal
amplification technologies

 Examination of assay design
optimization parameters

* Considerations for assay lyophilization

* Testimonial from Anne Wyllie, Ph.D,
Research Scientist in Epidemiology of Microbial
Disease, Yale School of Public Health

Register here to receive
your copy of the eBook

Tcr NEB LAMP Primer Design

k To begin, use our free online tool to design primers
NEB® LAMP

for any of these methods at lamp.neb.com

Primer Design

What products are recommended for molecular diagnostics?

NEB offers a selection of reverse transcriptases (RTs), DNA
polymerases, and master mixes for customers to use in the
development of rapid and sensitive molecular diagnostics. To support
the needs of this market, products are available in fully lyophilized,
high concentration, or glycerol-free/lyo-compatible formats. All
formats are available for customization.

WarmStart RTx is ideal for LAMP and isothermal amplification
workflows and is a core component of a lyophilized LAMP/
RT-LAMP mix (NEB #L4401). Luna® RT supports RT-qPCR
workflows and is available in a lyophilized format (NEB #L4001).
Customers have utilized these enzymes in numerous diagnostic assays,
including for COVID-19.

Products can be lyophilized in multiple formats.

NEB Lyophilization Sciences® is equipped to develop and
manufacture lyophilized molecular biology reagents for the life

sciences, including research, applied and the molecular diagnostics Contact us at www.neb.com/ customizedsolutions
sectors. The NEB Lyophilization Sciences Team are experts in the to find out how we can support your development,
design, development and manufacturing of innovative solutions for or visit www.neb.com/mdx to learn more.

ambient-stored products.


https://lamp.neb.com/#!/
https://www.neb.com/en-us/custom-solutions/customized-solutions
https://www.neb.com/en-us/supporting-molecular-diagnostics

Choose from our selection of products
for your isothermal application.

PRODUCT NEB # SIZE

WarmsStart Multi-Purpose LAMP/RT-LAMP
2X Master Mix (with UDG)

WarmStart Fluorescent LAMP/RT-LAMP Kit
(with UDG)

WarmStart LAMP Kit (DNA & RNA) E1700S/L 100/500 reactions
LAMP Fluorescent Dye B1700S 0.25 ml

WarmStart Colorimetric LAMP 2X Master Mix
(DNA & RNA)

WarmStart Colorimetric LAMP 2X Master Mix
with UDG

SARS-CoV-2 Rapid Colorimetric LAMP Assay Kit | E2019S 96 reactions

M1708S/L 100/500 reactions

E1708S/L 100/500 reactions

M1800S/L 100/500 reactions

M1804S/L 100/500 reactions

Bst-XT WarmStart DNA Polymerase M9204S/L 1,600/8,000 units

Bst 3.0 DNA Polymerase M0374S/L/M 1,600/8,000/8,000 units
Bst 2.0 WarmStart DNA Polymerase M0538S/L/M 1,600/8,000/8,000 units
Bst 2.0 DNA Polymerase M0537S/L/M 1,600/8,000/8,000 units
Bst DNA Polymerase, Large Fragment M0275S/L/M 1,600/8,000/8,000 units
Bst DNA Polymease, Full Length M0328S 500 units
phi29-XT RCA Kit E1603S/L 100/500 reactions
phi29-XT WGA Kit E1604S/L 25/100 reactions
WarmStart Afu Uracil-DNA Glycosylase (UDG) 200 units
WarmStart Nt.BstNBI 1,000 units
WarmStart RTx Reverse Transcriptase M0380S/L 50/250 reactions
Nt.BstNBI R0607S/L 1,000/5,000 units
COMPANION PRODUCTS

Tte UvrD Helicase M1202S 0.5 g

Deoxynucleotide (dNTP) Solution Mix NO0447S/L 8/40 pmol of each
Deoxynucleotide (NTP) Solution Set NO0446S 25 pmol of each

Products and content are covered by one or more patents, trademarks and/or copyrights owned or controlled by New England
Biolabs, Inc (NEB). The use of trademark symbols does not necessarily indicate that the name is trademarked in the country where
it is being read; it indicates where the content was originally developed. All other trademarks are the property of their respective
owners. The use of this product may require the buyer to obtain additional third-party intellectual property rights for certain
applications. For more information, please email busdev@neb.com.

Your purchase, acceptance, and/or payment of and for NEB's products is pursuant to NEB's Terms of Sale at www.neb.com/sup-
port/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

Licensed under U.S. Patents Nos. U.S. 6,410,278; 6,974,670; 7,494,790; 8,017,357; 7,374,913 7,851,186; and 7,846,695 including all foreign
counterparts thereof. The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased product to perform
loop-mediated isothermal amplification (“LAMP") for Research Use Only. The purchase of this product further conveys to the purchaser the limited, non-
transferable right to use the purchased product to perform reverse transcription loop-mediated isothermal amplification (“RT-LAMP") for Research Use
Only. LAMP is a patented technology belonging to Eiken Chemical Co., Ltd and any use other than research may require a license from Eiken Chemical
Co., Ltd. Notice to Purchaser: Nucleic-acid based aptamers for use with thermophilic DNA polymerases are licensed exclusively by New England Biolabs,
Inc. from SomaLogic, Inc. New England Biolabs, Inc. gives the Buyer/User a non-exclusive license to use the aptamer-based RT-LAMP Master Mix for
Research Purposes Only. Commercial use of the aptamer-based RT-LAMP Master Mix requires a license from New England Biolabs, Inc. Please contact
busdev@neb.com for more information.

The purchase of NEB Bst products conveys to the purchaser the limited, nontransferable right to use the purchased products to perform loop-mediated
isothermal amplification (“LAMP") for research use only. LAMP is a patented technology belonging to Eiken Chemical Co., Ltd. and any use other than
research may require a license from Eiken Chemical Co., Ltd.

The purchase of NEB RTx products conveys to the purchase the limited, non-transferable right to use the purchased products to perform reverse
transcription loop-mediated isothermal amplification (“RT-LAMP") for research use only. LAMP is a patented technology belonging to Eiken Chemical
Co., Ltd. and any use other than research may require a license from Eiken Chemical Co., Ltd. This product is intended for research purposes only. This
product is not intended to be used for therapeutic or diagnostic purposes in humans or animals.

B CORPORATION® is a registered trademark of B Lab Company
Quant-iT® is a registered trademark of Life Technologies Corporation
PicoGreen® is a registered trademark of Molecular Probes, Inc.

© Copyright 2025, New England Biolabs, Inc.; all rights reserved.

Did you know that many of these products can be
purchased in large volumes and custom formats?
Learn more at www.neb.com/ customizedsolutions

USA

New England Biolabs, Inc.

Telephone (978) 927-5054

Toll Free (USA Orders) 1-800-632-5227
Toll Free (USA Tech) 1-800-632-7799
info@neb.com

Australia & New Zealand

New England Biolabs (Australia) PTY
Telephone: 1800 934 218 (AU)
info.au@neb.com

Telephone: 0800 437 209 (NZ)
info.nz@neb.com

Canada

New England Biolabs, Ltd.
Toll Free: 1-800-387-1095
info.ca@neb.com

China

New England Biolabs (Beijing), Ltd.
Telephone: 010-82378265/82378266
info@neb-china.com

France

New England Biolabs France
Telephone: 0800 100 632
info.fr@neb.com

Germany & Austria

New England Biolabs GmbH

Free Call: 0800/246 5227 (Germany)
Free Call: 00800/246 52277 (Austria)
info.de@neb.com

Japan

New England Biolabs Japan, Inc.
Telephone: +81 (0)3 5669 6191
info.jp@neb.com

Singapore

New England Biolabs, Pte. Ltd.
Telephone: +65 638 59623
sales.sg(@neb.com

Republic of Korea

New England Biolabs Korea Ltd.
Toll Free: +82 (70) 47318478
info kr@neb.com

United Kingdom

New England Biolabs (UK), Ltd.
Call Free: 0800 318486
info.uk@neb.com
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