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We are pleased to introduce two new protein molecular
weight standards which offer increased stability and
sharper bands. These new standards replace our
prestained protein markers and ladders (P7708, P7709,
P7710 and P7711). The load volume is 5 µl for a mini
gel, and 10 µl for a full sized gel. These products will
remain stable for up to 2 weeks at room temperature
(25°C) and for up to 3 months at 4°C. However, we
recommend storing your Protein Standard at -20°C, for
a guaranteed shelf life of 2 years.

Blue Protein Standard,
Broad Range

S

For Research Use Only.
New England Biolabs is an ISO 9001,
ISO 14001 and ISO 13485
certified facility.

• 12 bands
• broad range: 11-245 kDa
• 25 kDa and 80 kDa 		
reference bands
• replaces P7709 and P7711

• 11 bands
• broad range: 11-190 kDa
• 25 kDa and 75 kDa 		
reference bands
• replaces P7708 and P7710
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100 mini gel lanes
0.5 ml

Lot: 0011403
Exp: 3/16
Store at -20°C

For Research Use Only.
New England Biolabs is an ISO 9001,
ISO 14001 and ISO 13485
certified facility.

• Stability – Longer term storage;
2 year shelf life at -20oC
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• Convenience – No need to boil
before first use; simply thaw, mix
and load

100

32

S

		
advantages

190
135

32

Lot: 0011403
Exp: 3/16
Store at -20°C

100 mini gel lanes
0.5 ml

Scan for
product
info.

Blue Protein Standard,
Broad Range, P7706

kDa
245
190
135

P7706S

Color Protein Standard,
Broad Range

Color Protein Standard,
Broad Range, P7712

10–20% Tris-glycine
SDS-PAGE Gel

Free
With NEB

NEW

• Greater resolution – Sharper
low mol. wt. bands

22
17
11
10–20% Tris-glycine
SDS-PAGE Gel

P7708, P7709, P7710 and P7711 have
been discontinued and replaced by the new
standards as indicated. Because the proteins
used in the prestained standards are different
than those used in the prestained protein
markers and ladders, it is important to
note that the apparent molecular weights
will be different. Please refer to the
apparent molecular weight chart to find the
appropriate molecular weights for your gel.

Ordering Information
PRODUCT

NEB #

SIZE

PRICE

Color Protein Standard, Broad Range

P7712S

100 lanes

£111

Blue Protein Standard, Broad Range

P7706S

100 lanes

£83

SUPERSCRIPT® is a trademark of Life Technologies, Inc. QIAGEN® is a trademark of Qiagen. TITANIUM® is a trademark of Clontech.
CELL SIGNALING TECHNOLOGY® and XP® are registered trademarks of Cell Signaling Technology, Inc. CST™ is a trademark of
Cell Signaling Technology, Inc. ALEXA FLUOR® is a registered trademark of Life Technologies, Inc. The Alexa Fluor® dye antibody
conjugates in CST™ products are sold under license from Life Technologies Corporation, for research use only for immunocytometry,
immunohistochemistry, high content screening (HCS) analysis, or flow cytometry applications. The Alexa Fluor® dye conjugates in
CST products are sold under license from Life Technologies Corporation, for research use only excluding use in combination with
DNA microarrays and high content screening (HCS).

Celebrating the Award Winners
NEB’s Inaugural Passion in Science Awards

At New England Biolabs, we believe that the pursuit of science is one path to building a greener and more
compassionate world. We are motivated by a set of core, foundational values that are still as true today as
they were when we founded the company 40 years ago: the belief that science should be used to expand our
understanding of the world around us; the belief that scientists can also act as humanitarians; the belief that
all species, great and small, benefit when we care for the environment; and the belief that great science is
fundamentally creative and artistic, and changes the way we see and experience our world.
In celebration of our 40th anniversary, we are pleased to introduce the New England Biolabs Passion
in Science Awards, recognizing those within the scientific community working to solve many of today’s
challenges. This is our chance to recognize the accomplishments of the “unsung heroes” of the laboratory,
who are dedicated to their cause.
The inaugural class of Passion in Science Award winners visited NEB’s campus in Ipswich, MA, USA, on
October 27th-28th, 2014, for two days of discussions, presentations, tours, and an awards celebration.
Fifteen dedicated, creative and compassionate scientists were chosen from around the world to participate in
this first-of-its-kind event.

Amazing scientists came together to celebrate the 2014 Passion in Science Awards at NEB. Left, Don Comb, NEB’s founder, gets a standing
ovation following a touching and humorous story about the company’s history. Right, our winners are pictured with their group mentors.

Based on NEB’s foundational values,
the Passion in Science Awards are
offered in four categories:
• Inspiration in Science
• Humanitarian Duty
• Environmental Stewardship
• Arts and Creativity

A UK Arts and Creativity
Award Winner!

“I always see arts and science as being two sides of
the same coin. You have to look at the world from
different perspectives, and what you’re trying to do
is describe the world to other people. Whether that’s
in peer reviewed publications or whether it’s in an
expression of art, it’s going to be your interpretation
of a particular topic.”
Louise Hughes
Oxford Brookes University, Oxford, UK

We brought the awards winners to NEB for a series of group discussions and creative brainstorming sessions. Left, winners talk about their
passion projects with a member of the NEB staff. Right, winners demonstrate their artistic side by sharing doodles of scientific concepts and
ideas.

Learn more about all of the 2014
Passion in Science Awards winners
and their inspiring projects at
www.NEB.com/PassionInScience

3D printed Electron Microscopy
A personal interest in 3D printing and making
jewelry items out of microscopy data led
Louise to consider the value of 3D printing
in bringing microscopy to a group of people
not normally able to access it - those who
are visually impaired. Using 3D electron
microscopy techniques she imaged and
modeled miniature structures, from viruses
to cell organelles to parasitic organisms that
cause human disease. She then converted these
models into printing plans for 3D printers. She
has generated sculptures of these structures
that are several million times their normal size.
Louise has exhibited the 3D prints, to share
these fascinating miniature worlds with those
with visual impairments.
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feature article

Making a Difference: Research on
Neglected Tropical Diseases at NEB
Parasitology research has been part of New England Biolabs’ mission since its inception. Approximately 40 years ago, NEB’s founder,
Dr. Donald Comb, was travelling through Asia and witnessed first hand the suffering inflicted by infectious disease agents amongst
some of the world’s most impoverished populations. Several years later, Dr. Comb established a research group at NEB devoted to
parasitology. The focus of this group was, and continues to be, the poorly funded and understudied/neglected tropical diseases that
are prevalent in many developing countries, and which put approximately 25% of the world’s population at risk of infection.
Jeremy Foster, Ph.D., Sanjay Kumar, Ph.D.,
Larry McReynolds, Ph.D., Francine Perler, Ph.D.,
Barton Slatko, Ph.D., George Tzertzinis, Ph.D.,
Yinhua Zhang, Ph.D. and Clotilde Carlow, Ph.D.

NEB parasitology research group – the
early days
In 1980, Dr. Comb recruited two scientists to
conduct basic research projects at NEB – one
researcher focused on restriction enzymes and
the other worked on malaria. Five years later, a
Parasitology Group was formed which accounted
for approximately 50% of the research staff. The
group’s focus soon shifted towards the poorly
funded and understudied tropical diseases lymphatic filariasis and onchocerciasis. These diseases
are caused by parasitic filarial nematodes and are
transmitted by insect vectors. They are prevalent
in over 80 countries, where over 150 million individuals are afflicted (Fig. 1). Currently, there are
no vaccines for filarial diseases, but there are a few
widely-used drugs (e.g., ivermectin, albendazole
and diethylcarbamazine). However, these drugs
only target larval stages and not the adult worms.
Additionally, there are now signs of drug resistance developing to these commonly used drugs,
causing great concern.

Overview of lymphatic filariasis and
onchocerciasis
The World Health Organization (WHO) recognizes lymphatic filariasis as the third-leading cause of
infectious disease-associated disability, after malaria
and tuberculosis, while The Centers for Disease
Control & Prevention (CDC) ranks onchocerciasis
as the second-leading cause of infectious blindness
after trachoma. These filarial diseases significantly
impact the well-being of many individuals in the
developing world, and contribute to the extreme
poverty typical of endemic communities.
In lymphatic filariasis, adult worms, such as
Wuchereria bancrofti and Brugia malayi, mature and
reproduce in the host lymphatic system, where
they may remain for up to 10 years. Millions of
larval worms are released into the bloodstream
where they may be acquired by a female mosquito
during a blood meal to initiate the insect-vector
phase of parasite development. Infected individuals
often present with kidney and lymphatic damage, where blockage of lymphatic ducts leads to
the characteristic swelling (lymphedema) of limbs
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lymphatic filariasis
onchocerciasis
both

Figure 1: Global distribution of lymphatic filariasis and onchocerciasis.

and genitalia. In severe chronic disease, gross disfigurement known as elephantiasis ensues (Fig. 2,
page 5), causing disability, social stigma and psychological trauma. The related filarial nematode,
Onchocerca volvulus, is the causative agent of onchocerciasis (river blindness) and is transmitted to
humans by blackflies of the genus Simulium, which
breed in fast flowing rivers. Long-lived adults
reside and reproduce in host subcutaneous tissues,
while the larvae released by female worms migrate
to the skin and eyes, causing intense skin pathologies and eye lesions.

Detection of filarial parasites:
antibodies, antigens and DNA probes
NEB researchers in the Parasitology Group strive
to apply the latest techniques to better understand the basic biology of filarial nematodes. In
the early days, one such technique involved the
construction of expression libraries for screening with various sera (1,2,3). Another approach
involved radiolabelling parasite surface molecules
to identify and characterize potentially protective antigens (4,5) and other molecules expressed
at the host-parasite interface as candidate vaccine
components and diagnostic tools. Vaccine studies
were eventually carried out (6), and a protective
nematode polyprotein allergen was identified (2).
Immunoparasitological studies led to a method to
identify mosquitoes transmitting B. malayi infection

(7) and a biomarker for heartworm infection in
animals (8,9). Molecular biology research resulted
in the identification of a highly-repeated DNA
sequence in B. malayi, which formed the basis of
a genus-specific DNA probe to detect infection in
humans (10,11).

The genomics revolution: Wolbachia
symbiont, drug targets and lateral gene
transfer
The 1990s ushered in the era of modern molecular approaches to analyze parasite genomes.
Fully sequencing metazoan parasite genomes of
~100 Mb was considered unrealistic at that time,
so NEB joined the WHO/TDR-funded Filarial
Genome Project, with a focus on parasite stagespecific gene discovery. cDNA libraries were constructed from different life cycle stages of B. malayi,
and clones were partially sequenced to generate
expressed sequence tags (ESTs). Through bioinformatic comparison to genes sequenced from other
organisms, these ESTs shed light on biological processes in B. malayi (12). This was an early approach
to transcriptome analysis that generated >25,000
ESTs from 25 cDNA libraries, and resulted in partial sequence information for nearly 10,000 clusters
(genes) (13).
During this analysis, bacterial sequences with
similarity to Rickettsial bacteria were consistently
observed and eventually attributed to the endosym-

Among these are nucleotides, riboflavin
and heme. B. malayi is deficient in de novo
synthesis of these molecules, while Wolbachia
has retained biosynthetic capabilities despite
having a streamlined genome typical of most
endosymbionts (17,18).

Figure 2: Elephantiasis of the lower leg, one of the visible
symptoms of lymphatic filariasis. (Provided by WHO/TDR).

biotic bacterium Wolbachia, first suggested by EM
studies in the 1960s, and confirmed by molecular
means in 1995 (14,15). This maternally-inherited
bacterium is an obligate mutualist in almost all
filarial nematodes that infect humans, and has now
been validated as a new drug target for filarial disease control in numerous human clinical trials using
the antibiotic doxycycline (see (16) for review).
Anti-Wolbachia treatments cause a long lasting sterility of female worms but, more importantly, lead
to adult worm death without any serious adverse
effects in humans (16). However, due to difficulties
of administering a protracted doxycycline treatment
to large populations in endemic countries, alternative anti-Wolbachia therapies are being sought. To
facilitate this approach, NEB scientists reported
the full genome sequence of the Wolbachia endosymbiont from B. malayi in 2005 (17). A few years
later, with advances in sequencing technology and
throughput, members of the Parasitology Group
also contributed to the full genome sequence of
the nematode B. malayi (18). More recently, they
published the first comprehensive identification
of microRNAs (miRNA) in various developmental
stages of B. malayi. This study forms the background for understanding miRNA function and
the regulatory networks in the complex filarial
life cycle (19). The availability of these and other
genome sequences has enabled NEB researchers to
develop rational drug target selection methodologies to generate a pipeline of potential drug targets
(20,21). The rapid release of this data has provided
scientists around the world with valuable resources
that can highlight new approaches for attacking
filarial parasites.
Several potential targets are being further investigated at NEB (22–30), and programs for new
drug discovery are underway. We have incorporated forward and reverse genetic approaches
using the genetically tractable free-living nematode
Caenorhabditis elegans. This has enabled the validation of selected nematode targets and experimental
characterization that would be impossible in parasitic species (26,31,32,33).
Comparison of the B. malayi and Wolbachia
genome sequences identified metabolites that
might be sourced from one organism to the other
and thereby underlie the mutualistic symbiosis.

A role for Wolbachia in meeting its nematode
host’s requirement for riboflavin and heme has
been confirmed through experimentation at NEB
(29,34), validating the biosynthetic pathways
leading to these metabolites as potential drug targets. The riboflavin pathway is fully functional in
Wolbachia, and implicated a nutritional role for the
endosymbiont by showing supplementation with
this vitamin partially rescued filarial parasites treated with doxycycline to remove their Wolbachia.
With respect to the heme biosynthetic pathway,
B. malayi contains only ferrochelatase, the enzyme
that catalyzes the last step in the pathway. We
discovered that the gene encoding ferrochelatase
is the result of lateral gene transfer (LGT) from a
Rhizobiale bacterium. The protein product is both
functional and essential for B. malayi (31). Further
genome comparisons have revealed a surprisingly
high level of trans-kingdom LGT, with about 15%
of the Wolbachia genome also being present in the
B. malayi genome (35,36). The LGTs include over
30 full-length genes, some of which appear to
be transcribed at high levels in a life-cycle stagespecific manner.

New approaches, new technologies
Ongoing areas of parasitology research at NEB
are exploiting the post-genomics revolution and
associated emerging technologies to address new
questions and re-visit old problems with contemporary approaches. For example, an oligo capture
method has been adapted to enable targeted
sequencing of additional Wolbachia genomes,
without the need to simultaneously sequence the
100-fold larger nematode host genome (37). This
allows quick and efficient sequencing of Wolbachia
from different clinical isolates and from other
filarial nematodes.
Various other ‘omics studies are being pursued at
NEB. These include transcriptomics (RNA-seq)
and microRNA analysis (19) of multiple life cycle
stages of different filarial nematodes and their
Wolbachia endobacteria, as well as tissue-specific
transcriptomics. Proteomic studies are also being
conducted with a focus on the nematode surface
glycoproteome – a research area that featured in
the early days of parasitology at NEB, as well as
the feeding apparatus of mosquito vectors.
Filarial diagnostics also featured prominently some
30 years ago, and is now benefiting from state of
the art, modern DNA-detection technologies.
Loop-mediated isothermal amplification (LAMP)
of filarial-specific sequence results in a visual
read-out of amplification with high sensitivity
and specificity without the need for sophisticated
instrumentation (38), making the approach well-

suited to field use in endemic countries.
Filarial nematodes have previously been intractable to genetic manipulation, but recent advances
in this area by NEB scientists are opening the
door to studies not possible a few years ago.
These include a more efficient method for silencing genes by RNA interference (RNAi) (39). This
involves soaking worms in a heterogeneous mix
of short interfering RNAs, where the molecules
in the mixture are produced enzymatically from
a longer dsRNA with the correct size and end
modifications for efficient silencing (40,41).
Methods for whole-mount immunofluorescence
have also been developed for examining, in
detail, the cell biology of Wolbachia and filarial
nematodes in both wild-type and RNAi-treated
worms (39,42). A system for transfecting B.
malayi larvae has also been developed, in which
the transfected parasites maintain transgene
expression around the life cycle and into the
subsequent generation (43). It is hoped that these
studies will pave the way for performing future
genetic analyses directly in filarial nematodes.

Perspective
For nearly 35 years, parasitologists at NEB have
applied the latest biochemical and molecular
techniques to the study of malaria, filarial nematodes and their Wolbachia endosymbionts in
the areas of genomics, vaccines, diagnostics and
drug targeting. The aim throughout has been to
uncover and freely disseminate details concerning
the basic biology of these organisms to help the
research community achieve the goal of eliminating these neglected parasitic diseases.
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featured product

WarmStart RTx Reverse Transcriptase

NEW

WarmStart RTx Reverse Transcriptase is a unique, in silico-designed, RNA-directed DNA polymerase, coupled with a reversibly
bound aptamer that inhibits RTx activity below 40°C. This enzyme can synthesize a complementary DNA strand initiating
from a primer using RNA (cDNA synthesis) or single-stranded DNA as a template. RTx is a robust enzyme for RNA detection in
amplification reactions, and is optimized for use in reverse transcription loop-mediated isothermal amplification (RT-LAMP). The
WarmStart property enables high-throughput applications, room-temperature setup and increases the consistency and specificity of
amplification reactions. WarmStart RTx contains intact RNase H activity.
WarmStart Control of WarmStart RTx

Benefits

• WarmStart technology results in increased specificity and 		
consistent results
• Increased thermal stability permits higher reaction 		
temperatures
• Decreased protocol times for faster detection
• Lower input amounts needed for RT-LAMP (0.1 pg RNA)
& cDNA synthesis (1 pg)
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WarmStart
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% Activity (∆Ct)
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40

WarmStart RTx
RT-PCR

20

Sensitive Detection with Reduced False Negatives
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Total RNA
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Temperature (°C)
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10 ng

1 ng
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3/3

3/3

3/3

3/3

AMV RT

3/3

3/3

3/3

2/3
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1/3

RT-LAMP reactions were performed with WarmStart RTx and AMV Reverse
Transcriptases with six input concentrations of total RNA. Positive detection, indicated by
fluorescent detection within a twenty-minute reaction time, was achieved down to 1 pg of total
input RNA. Use of AMV results in false negatives when total RNA was 100 pg or lower.

cDNA synthesis was performed for 10 minutes, followed by qPCR analysis. Resulting Cts
were normalized to a “no RT” control for 0% activity and fastest Ct for 100% activity.
WarmStart RTx is inhibited by a reversibly bound aptamer at temperatures below 40°C, and
is fully active at temperatures 42°C and higher.

Improved Speed and Sensitivity in RT-LAMP
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RT-LAMP reactions with Bst 2.0 WarmStart DNA Polymerase and the indicated reverse transcriptase were incubated at 65°C with 1 pg - 100 ng of Jurkat total RNA.
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RNA with
100
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100 are
pg shown 10
pg and corresponding
1 pg
Reactions were
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lower RNA input
RT by wide
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2/3 (blue curves).
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1/3

Ordering Information
PRODUCT

NEB #

WarmStart RTx Reverse Transcriptase M0380S/L

SIZE

PRICE

50/250 reactions £54/£216

The purchase of NEB RTx products conveys to the purchaser the limited, nontransferable 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. A patent is pending for NEB’s RTx product.

featured product

OneTaq One-Step RT-PCR Kit

NEW

The OneTaq 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 and
reaction setup.

Advantages:

Efficient RT-PCR with templates of different lengths.
M

0.7

1.1

1.9

2.3

2.5

5.5

7.6

• S ave time by combining cDNA synthesis and PCR in a
single reaction
• Detect at little as 0.1 pg of a GAPDH target
• Robust amplification of amplicons from 100 bp to 9 kb
• Faster protocols with less hands-on time

9.3 kb

• Quick-Load Reaction Mix allows instant gel loading

Ordering Information
About 100 ng of Jurkat total RNA was used in 50 µl reactions following the standard protocol.
Target sizes are indicated above the gel. The marker lane (M) contains Quick-Load 2-log DNA
Ladder (NEB #N0469).

PRODUCT

NEB #

SIZE

PRICE

OneTaq One-Step RT-PCR Kit

E5315S

30 rxns

£136

OneTaq One-Step RT-PCR Kit offers superior performance over a broad range of template lengths.
OneTaq One-Step RT-PCR Kit

M

1

2

3

4

5

6

SuperScript® III One-Step RT-PCR System

7

M

1
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7

Titanium® One-Step RT-PCR Kit

One-Step RT-PCR Kit
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7

M

1

2

3

4
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6

7

10 ng Jurkat total RNA (Lane 1: 0.8 kb, Lane 2: 1.0 kb, Lane 3: 0.7 kb, Lane 4: 1.9 kb, Lane 5: 2.3 kb, Lane 6: 4.8 kb, Lane 7: 5.5 kb) was used in 50 µl reactions, following manufacturers'
recommended conditions, with the following One-Step RT-PCR Kits: OneTaq One-Step RT-PCR Kit (NEB #E5315), SuperScript III One-Step RT-PCR System (Life Technologies, Inc.),
One-Step RT-PCR Kit (Qiagen®), Titanium One-Step RT-PCR Kit (Clontech). After 40 cycles 6 µl was loaded on an agarose gel. The marker lane (M) contains Quick-Load 2-log DNA
Ladder (NEB #N0469).

Detect RNA as low as 0.1 pg.
ng 1000

100

10

1

.1

Amenable to multiplexing.
.01

.001 .0001

M

kb
0.7
0.6
0.5
1

2

3

4

5

6

7

8

M
M

Serial dilution of HeLa total RNA (Amount of RNA used is indicated above the gel.) was
used in 50 µl reactions following the Standard Protocol. The marker lane (M)
contains Quick-Load 2-log DNA Ladder (NEB #N0469).

10 ng Jurkat total RNA was used in 50 µl reactions following the Standard Protocol.
The marker lane (M) contains Quick-Load 2-log DNA Ladder (NEB #N0469).
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application note

Selective depletion of abundant RNAs to enable
transcriptome analysis of low-input and highly-degraded
RNA from FFPE samples
Daniela B Munafó1, Bradley W Langhorst1, Christine L Chater1, Christine J Sumner1, Deyra N Rodríguez1, Salvatore Russello1, Fiona J Stewart1, Dominick
Sinicropi2, John Morlan2, Kunbin Qu2, Eileen T Dimalanta1 and Theodore B Davis1
1
New England Biolabs, Ipswich, MA; 2Genomic Health, Inc., Redwood City, CA.

Introduction
Deep sequencing of cDNA prepared from total
RNA (RNA-seq) has become the method of
choice for transcript profiling and discovery.
However, the standard whole-transcriptome
approach faces a significant challenge, as the
vast majority of reads map to ribosomal RNA
(rRNA). One solution is to enrich the sample for
polyadenylated transcripts using oligo (dT)-based
affinity matrices; although, this also eliminates
other biologically relevant RNA species, such as
microRNAs and noncoding RNAs, and relies on
having a high-quality and high-quantity RNA
sample. Here, we present a method to eliminate
abundant rRNAs from total RNA with different
degradation levels, from intact RNA in highly
degraded formalin-fixed paraffin-embedded
(FFPE) samples.
This method is based on the hybridization of
probes to the targeted abundant rRNA, followed
by subsequent enzymatic degradation. We
applied this method to remove cytoplasmic and
mitochondrial rRNA from different eukaryotic

total RNA samples (human, mouse and rat), as
well as degraded (archive age of 1 year) and
highly degraded (archive age of 10 years) FFPE
breast tumor biopsy RNA samples. We evaluated
the depletion efficiency and off-target effects of
this method using strand-specific RNA highthroughput sequencing.

Results
Sample input details
The NEBNext rRNA removal method was tested
on different input amounts of RNA samples and
with different RNA degradation levels. “Universal
Human Reference RNA (UHR)” is a commercially
available non-degraded RNA (Agilent). “1-yearFFPE RNA” was a pool of equal portions of RNA
extracted from > 100 breast tumor biopsy samples
with an archive age of one year. “10-year-old
FFPE RNA” was a pool of equal portions of RNA
extracted from eight FFPE breast cancer samples
with an approximate archive age of 10 years.
Efficiency of depletion of specific cytoplasmic and
mitochondrial human rRNAs, as well as mouse
and rat rRNA, was assigned.
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RNA-seq libraries were generated from Universal Human Reference Total RNA (UHR, Agilent) or Breast Cancer
FFPE RNA (with an archive age of 1 year and 10 years). RNA was either untreated or treated with the NEBNext
poly(A) mRNA Magnetic Isolation Module (NEB #E7490) or the NEBNext rRNA Depletion Kit. RNA-seq
libraries were made using the NEBNext Ultra Directional RNA Library Prep Kit for Illumina (NEB #E7420).
Reads were mapped to the hg19 genome and read distributions were determined using Picard RNA-Seq Metrics.
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Transcript composition
The composition of transcripts after rRNA
depletion was assessed by determination of the
proportion of reads mapping to annotated exons,
introns and intergenic regions, and this was
compared to the composition of non-depleted
total RNA and of poly(A) mRNA-enriched RNA.
Libraries generated from rRNA-depleted RNA
resulted in low rRNA reads, comparable to
poly(A) mRNA-enriched RNA, while also
retaining more noncoding reads. Effective rRNA
depletion efficiency was achieved even with FFPE
RNA. The exonic ratio was constant between total
RNA input amounts of 100 ng (Fig. 1) and 1 µg
(data not shown). FFPE RNA contained a higher
percentage of intronic reads than fresh RNA, as
previously reported.

Summary

Figure 1. Read distribution across transcripts.
100

To investigate any effects on non-ribosomal
RNA, correlation of transcript expression was
determined between rRNA-depleted and nondepleted samples, for UHR and FFPE samples.
Details of all of the above can be found in the full
application note (see below).

This method offers a robust and simple solution
for transcriptome analysis of a variety of samples,
including low quality and low quantity clinical
samples such as FFPE RNA. Ribosomal RNA
depletion resulted in a minimal percentage of total
reads mapping to rRNA sequences, regardless of
the species, input amount (1 μg or 100 ng), or
degradation level. Additionally, there was very
good transcript expression (FPKM) correlation
(R > 0.93) between rRNA depleted and nondepleted libraries. Moreover, it is amenable to
high-throughput sample preparation and robotic
automation. This method is also sensitive, specific,
and produces increased coverage of less abundant
transcripts in RNA-Seq studies.
Visit www.neb.com/E6310 to download the
full application note.
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It only took us 125 years to write this book . . .
First Edition

CST Guide: Pathways & Protocols
Request your free copy!
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From the inception of the antibody as a research tool to the most up-todate research, applications and tools, this is your complete resource for
cellular research.
Foreword by Dr. Robert A. Weinberg, Daniel K. Ludwig Professor for Cancer Research at MIT.
“...the time has come for us . . . to puzzle out, one protein at a time, how signals are
really processed inside cells to create the marvellously functioning apparatus -- the
eukaryotic cell.”

This comprehensive guide includes:
• Protocol guides and experimental troubleshooting
• Contributions from key opinion leaders
• Signaling pathway diagrams, citations, overview

Use the Literature Request Form at www.neb.uk.com to request your free copy.

CST 2015 Protected Landscapes Calendar
Our Commitment to the Environment
Moving science forward by helping solve important questions about disease and
cancer is our mission, but ultimately, human health depends on the health of our
planet. It would be misguided to cure ourselves of disease, only to find we had
nowhere to live, not enough food to eat, or no clean air to breathe. Understanding the
interactions that shape the living planet on a global level is just as important to us as
the complex molecular interactions involved in cellular signaling.
Each year for the CST Calendar, we select a specific environmental theme that
highlights not only the extraordinary beauty of nature, but also touches upon an
important environmental issue affecting life on our planet.
This year’s calendar draws attention to “Protected Landscapes.” It is focused on a
few extraordinary landscapes that are part of CST’s extended communities in Japan,
China, Europe and the United States. Thanks to a few visionary conservationists,
these spectacular locations will remain available for recreation, personal reflection,
and admiration of Nature’s astonishing beauty.

Use the Literature Request Form at www.neb.uk.com to request your free 2015 CST calendar.

For Research Use Only. Not For Use in Diagnostic Procedures.

OLS

FLOW CYTOMETRY

Intracellular Flow
Cytometry
Validated antibodies

Cell Signaling Technology’s dedicated Flow Cytometry group performs rigorous testing in biologically relevant models, ensuring specificity and
optimal signal to noise for both purified and conjugated antibodies. Cross-platform validation further confirms antibody specificity, providing the
highest quality reagents for flow cytometric analysis of mechanisms underlying cellular signaling.

Is your antibody specific?
Have more confidence in the specificity of your antibody, because CST has already evaluated each antibody in biologically relevant
samples by multiple methods.

Btk is selectively expressed in B cells.
Btk (D3H5) Rabbit mAb #8547: Human whole blood was fixed
and permeabilized as outlined in the Cell Signaling Technology
Flow Alternate Protocol and stained using #8547. FSC & SSC
were used to gate on live cells (A). Samples were co-stained
using CD3-PE and CD19-APC to distinguish live T and B
cell subpopulations, respectively (B). B (red) and T (blue) cell
population gates were applied to a histogram depicting the mean
fluorescence intensity of Btk (C). Anti-rabbit IgG (H+L), F(ab’)2
Fragment (Alexa Fluor® 488 Conjugate) #4412 was used as a
secondary antibody. IHC analysis of paraffin-embedded cell pellets
and tissue (D–F), using #8547.

A

1000

B

104

C

100

T cells
80

600

400

Events

103

CD3-PE

SSC-H

800

102

B cells

10

1

200

0

200

400

600

800

1000

FSC-H

100

100

101

102

CD19-APC

B cells
T cells

60

40

20

103

104

100

101

102

Btk

103

D

E

F

Ramos (B cells)

Jurkat (T cells)

Human B-cell lymphoma

Phospho-Stat5 (Tyr694) is localized to the nucleus.
G
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A-431 + EGF (100 ng/ml; 30 min)
CST Phospho-Stat5 (Tyr694) (D47E7) XP® Rabbit mAb
(lot 1, 1:100)

K-562 untreated
K-562 + imatinib

Company 2 Antibody

Phospho-Stat5 (Tyr694) (D47E7) XP® Rabbit mAb
#4322: Flow cytometric analysis to show a lower fold
induction of Stat5 phosphorylation in response to imatinib
treatment compared to another company’s phospho-Stat5
(Tyr694) antibody (G), but fluorescent immunocytochemical
staining reveals that the other company’s antibody
inappropriately stains the cytoplasm and plasma membrane,
while #4322 demonstrates only the appropriate nuclear
staining (H).
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CST Phospho-Stat5
(Tyr694) (D47E7) XP®
Rabbit mAb

Company 2 Antibody

For Research Use Only. Not For Use in Diagnostic Procedures.

nuclear staining only

nuclear, nonspecific cytoplasmic
& plasma membrane staining
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Is your antibody supported by
optimized protocols?
Ensure accurate results in your lab by using protocols optimized to work with CST™ antibodies and your targets.
FoxP3 (D6O8R) XP® Rabbit mAb #12653 and FoxP3 (D608C) Rabbit mAb #12632 are each provided with individually optimized protocols, one
for analyzing mouse samples and one for analyzing human samples.
The fixation and permeabilization steps of both protocols can be performed using standard lab reagents, so you won’t need proprietary
buffers and kits to conduct your experiments.
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FoxP3 (D6O8R) XP® Rabbit mAb #12653: Flow cytometry analysis of murine spleen lymphocytes using a CD25 antibody and #12653. Anti-rabbit IgG (H+L), F(ab’)2 Fragment (Alexa Fluor® 488 Conjugate) #4412 was used as a
secondary antibody. Analysis was performed on gated CD4+ lymphocytes (A) and CD4- lymphocytes (B) as an internal negative control. #12653 enables optimal detection of signal intensity and population frequency of FoxP3+/
CD25+ Treg cells. | FoxP3 (D6O8C) Rabbit mAb #12632: Flow cytometry analysis of human peripheral blood mononuclear cells gated on CD4+ lymphocytes, showing FoxP3 expression in CD25+ cells using #12632 (C), and
corresponding absence of signal in CD25+ cells using concentration-matched Rabbit (DA1E) mAb IgG XP® Isotype Control #3900 (D). Anti-rabbit IgG (H+L), F(ab’)2 Fragment (Alexa Fluor® 488 Conjugate) #4412 was used as a
secondary antibody. FoxP3 (D6O8C) Rabbit mAb #12632 clearly defined the FoxP3+/CD25+ subset with regards to signal intensity and population frequency.

Is your antibody performing consistently
throughout your research?
Phospho-Histone H3 (Ser10) (D2C8) XP® Rabbit mAb (Alexa Fluor® 488 Conjugate)

Phospho-Histone H3 (Ser10) (D2C8) XP® Rabbit
mAb (Alexa Fluor® 488 Conjugate) #3465: Flow
cytometry analysis of Jurkat cells using multiple lots of
#3465 compared to propidium iodide (DNA content).
The recommended dilution of #3465 remained 1:50 for
all lots compared.

lot 6, 1:50

lot 7, 1:50

lot 8, 1:50

Phospho-Histone H3 (Ser10)

Ensure reagents are reliable for the
life of your project, because CST
calibrates every new antibody lot
with previous lots to minimize any
variation.

DNA (PI)

Free Fluorochrome Reference Wheel!
Plan your next multi-colour flow cytometry experiment using the Fluorochrome Reference Wheel from CST. It’s
as easy as selecting your colour of choice and turning the inner wheel to find fluorochrome options. The wheel
viewer shows the max. excitation, max. emission and excitation laser information for the selected fluorochrome.

Use the Literature Request Form at www.neb.uk.com to request your free Reference Wheel.

NEBioCalculator™

Double Digest
Finder

Tm
Calculator

NEBcloner™

Enzyme
Finder

Expand your
toolbox
with NEB’s interactive
tool, NEBcloner.

Featured NEB Tool

Find the right product and protocol for your next
cloning experiment with NEBcloner. Answer a few
simple questions, and our latest NEBtool will find
a solution for you. Or, select the protocol you need,
and get started. With NEB’s online tools, easier
experimental design is right at your fingertips.
• For help with scientific conversions and
calculations, try NEBioCalculator.
• Identify the restriction enzyme cut sites within
your DNA sequence with NEBcutter.

Explore NEB’s entire suite of interactive online tools at

www.neb.com/nebtools

• Calculate the optimal annealing temperature for
your PCR with NEB’s Tm calculator.

New England Biolabs (UK) Ltd, Knowl Piece, Wilbury Way, Hitchin, Herts SG4 0TY

Tel: 0800 318486

Fax: 0800 435682
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