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More sites with less input
100-fold less mRNA than previously published
 methods

Unbiased m6A site specificity
Captures the known m6A DRACH motif and 
enrichment at stop codons and 3’ UTRs

Precise site resolution
RNA-seq control significantly improves
signal/noise to identify true modification sites

m6A-eCLIP
Efficient and precise identification of m6A modifications on RNA

m6A-eCLIP WorkflowHIGHLIGHTS

Figure 1. m6A-eCLIP transforms RNA analysis by streamlining 
mRNA isolation, eCLIP sample prep, and library prep, using a 
robust and reproducible approach to identify and map 
methylation sites on target RNA. The methylated RNA is 
immunoprecipitated using a highly specific Eclipse 
BioInnovations m6A antibody. RNA is chemically fragmented 
into 100 nucleotides or smaller fragments to generate high 
quality libraries.
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Introduction 

N6-methyladenosine (m6A) is the most prevalent 
epitranscriptomic RNA modification found in 
eukaryotes and has been shown to regulate many 
aspects of RNA biology including splicing, 
secondary/tertiary structure, nuclear export, 
localization, stability, and translation. Levels of m6A 
modification at specific positions is tuned by writer 
and eraser enzymes. Modulation of m6A levels has 
been shown to play a role in stem cell renewal and 
differentiation and dysregulation of m6A states has 
been implicated in a wide variety of cancers. 
Moreover, m6A emerges as a mark of “self” RNA and 
acquisition of m6A by viral RNA plays a role in evading 
detection by the innate immune system. Thus, there is 
a need for methods to robustly profile 
m6A-modification at a high resolution.

m6A-eCLIP optimizes the enhanced crosslinking and 
immunoprecipitation (eCLIP) approach to profile m6A 
RNA modification sites transcriptome-wide with 
single nucleotide resolution. m6A-eCLIP requires 
100-fold less starting material compared to other 
m6A profiling methods and yields more precise sites.
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miR-eCLIPTM

Direct, transcriptome-wide identification of microRNA targets

miR-eCLIP Standard 
Identify direct miRNA target sites for all 
expressed miRNAs transcriptome wide 

miR-eCLIP +miR 
Enrich miRNA target sites for miRNA(s) of 
interest transcriptome wide

miR-eCLIP +Gene 
Enrich to identify miRNA target sites 
for all expressed miRNAs binding a gene of 
interest

Introduction 

MicroRNAs (miRNAs) have been shown to be involved 
in nearly every physiological system, and their 
misregulation is linked to many human diseases; 
therefore precise miRNA target identification is 
essential to understand post-transcriptional gene 
regulation. In contrast to standard techniques that 
provide indirect methods to identify miRNA targets, 
miR-eCLIP enables the identification of direct 
miRNA-mRNA interactions transcriptome wide  
utilizing AGO2 immunoprecipitation, RNA-RNA 
ligation, and high-throughput sequencing (similar to 
methods such as CLASH or CLEAR-CLIP). miR-eCLIP 
also has the option of enriching for specific miRNAs or 
genes of interest, enabling profiling of miRNA-target 
interactions at an unprecedented depth.

Direct miRNA target site detection 
miR-eCLIP identifies unambiguous direct miRNA target 
sites by sequencing miRNA-mRNA chimeras.

Specifications

5 M cells  

Sequencing 
Depth Suggestion

Input Range

Starting Material UV Crosslinked cells or tissue

Standard miR-eCLIP: 50M reads
miR-eCLIP +miR: 25M reads
miR-eCLIP +Gene: 25M reads

PE/SE Paired End

Figure 1. miR-eCLIP and AGO2-eCLIP read densities on the 
E2F3 gene 3’UTR illustrating several miRNA binding events. 
Bottom read densities indicate miR-eCLIP +miR enrichments 
for miR-221  (red), miR-34a (orange), miR-423 (yellow), 
miR-324 (green), miR-96 (blue), and miR-186 (purple). 
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miR-eCLIP targets

Quantify functional miRNA targeting
miR-eCLIP quantitatively detects functional miRNA 
target genes where higher miRNA-mRNA chimeric read 
coverage indicates increased binding strength and 
increased repression in corresponding RNA-seq 
experiments, in contrast to computational predictions 
that produce many false positives.

Figure 2. miR-eCLIP and RNA-Seq libraries were generated from 
HEK293xT cells transfected with miR-124 mimics. Expression 
levels of miR-eCLIP target genes show more downregulation 
with more miRNA-mRNA chimeric read coverage while only 
limited repression is observed for miR-124 TargetScan 
predicted target genes.
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HIGHLIGHTS

Highly efficient library prep
Low PCR duplication rate

Transcriptome-wide targets
RBP binding sites discovered in all gene regions

Precise RBP binding motifs
RNA binding sites resolved at single nucleotide   
resolution

RBP-eCLIP
Robust transcriptome-wide identification of RNA binding protein targets

RBP-eCLIP Workflow

Figure 1. RBP-RNA interactions are UV crosslinked. RNA is 
fragmented, and an RBP of interest is immunoprecipitated. 
After ligation of a 3’ RNA adapter, IP material is run on 
denaturing protein gels and reverse transcribed to ssDNA (when 
a second adapter is ligated). PCR amplification is then used to 
obtain sufficient material for high-throughput sequencing.
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Introduction 

RNA binding proteins (RBPs) bind to RNAs through 
recognition of sequence and structural motifs to 
regulate RNA function in a cell-type, 
condition-specific, or temporal manner. Recent 
studies have estimated that there are over 1500 
RBPs in the human genome and these RBPs play an 
integral role modulating RNA stability and function 
throughout the RNA life cycle. Mutations in RBPs have 
been linked to cancer, Amyotrophic Lateral Sclerosis 
(ALS), and numerous other diseases.

Enhanced crosslinking and immuno-precipitation 
followed by high-throughput sequencing (eCLIP) was 
developed to provide a robust and reproducible 
framework to map RBP binding sites on RNAs 
transcriptome-wide.  Eclipse Bio has optimized the 
eCLIP technology developed at UCSD and described in 
the 2016 Nature Methods paper to improve the 
efficiency of converting immunoprecipitated RNA into 
high-throughput sequencing libraries.

References
Van Nostrand EL, et. al. Robust transcriptome-wide discovery of 
RNA-binding protein binding sites with enhanced CLIP (eCLIP). Nat 
Methods. 2016 Jun;13(6):508-14
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Sample Input 
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Illumina
20M reads
SE100

eRibo 3’
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A simplified approach to count ribosome-
associated polyadenlyated transcripts

Introduction
Determining the composition of the proteome and 
relative abundance of proteins in biological and clinical 
samples is a fundamental component of biomedical 
research. Methodologies that quantify transcripts that 
are associated with ribosomes yield a more accurate 
and unbiased representation of protein production than 
present proteomic efforts; however, current strategies are 
time-consuming and laborious. eRibo 3’ is a method that 
quantitates ribosome association transcriptome-wide by 
targeting a key ribosomal protein with CLIP (crosslinking 
and immunoprecipitation)1. eRibo 3’ is a streamlined CLIP 
protocol by which libraries of the sample’s transcriptome 
and translatome can be generated within two days. The 
ability to quantitate ribosome occupancy on transcripts 
can yield insight into translational efficiency. This provides 
a means to measure differences in expression between 
samples (e.g. normal vs. disease tissue or drug treated vs. 
untreated samples).

eRibo 3’ Workflow

Figure 1. Ribosome-RNA interactions are captured by UV crosslinking. 
Following cell lysis, a key ribosomal protein is immunoprecipitated (IP) 
to capture ribosome-associated transcripts, while 1% of the lysate is 
used for RNA-Seq. The RNA-Seq and ribosome IP fractions use Oligo 
dT priming for reverse transcription (RT) and are processed in parallel 
to generate libraries for sequencing. 
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Highlights

Capture what you’ve been missing
Prepare libraries in less than 2 days and obtain 
information missed by RNA-Seq alone

Define the translatome
Detect ribosome-associated RNAs across the 
transcriptome

Quantify ribosome occupancy
Determine relative quantitation of ribosome 
occupancy across a multitude of sample conditions 
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1. Van Nostrand EL et al., Nature. 2020 Jul;583(7818):711-719. 
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Figure 2.  Metagene plot showing density of m6A peaks across 
a normalized gene transcript. m6A-eCLIP peaks are highest 
around the stop codon of transcript towards end of coding 
seqeunce (CDS) or in 3’ UTRs.

Figure 4.  Elevated read densities near stop codon of the ETS2 
gene region generated from m6A-eCLIP (darker teal) and 
comparable method me-RIP (lighter teal). Read cliffs in 
m6A-eCLIP allow for more specific modification site calls 
(shown as ticks beneath read density and are in line with 
genomic DRACH motifs (orange)). 

Figure 3.  Example of a read cliff formed by aligned read starts 
at the crosslink site for a region of the KCNJ14 gene enabling 
the single nucleotide modification site call shown at the 
bottom. Genomic sequence shows an adenosine at this 
position centered directly within a DRACH motif. The DRACH 
motif uses IUPAC nucleotide codes where D = G, A or U, R = G or 
U, H = U, A or C. 
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Figure 5.  Enrichment of adenosines precisely at the crosslink 
sites (left). Enrichment of the first nucleotide of the DRACH 
motif shows the expected maximum 2 nt upstream of the 
crosslink sites - crosslinks map precisely to the A in DRACH.

DRACH motif specificity
m6A-eCLIP identifies over 70,000 enriched 
modification sites per sample of which more than 70% 
are positioned directly at adenosines and more than 
50% are positioned at adenosines in the context of the 
DRACH motif.
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Unbiased m6A modification sites
Consistent with the well-known biological feature of 
m6A modifications, peaks of m6A-eCLIP reads are 
enriched near the stop codons of genes and in the 3’ 
untranslated regions (UTRs).

Ordering information
More information about m6A-eCLIP kit and services 
online at www.eclipsebio.com or contact us at 
info@eclipsebio.com.

More precise m6A site resolution
m6A-eCLIP shows very similar read densities to a 
low-resolution m6A profiling technique m6A-RIP 
(meRIP), however m6A-eCLIP enables more precise 
m6A site calls, compared to the broader peak calls of 
me-RIP. The precise m6A modification site calls 
correlate with genomic DRACH motifs, a well 
characterized 5-nucleotide (nt) motif preferred by 
m6A methyltransferases (the DRACH motif uses 
IUPAC nucleotide codes where D represents an A, G or 
U nucleotide, R represents an A or a G nucleotide, and 
H represents an A, C or U nucleotide).

Enabling single nucleotide m6A sites
Reverse transcriptase (RT) termination at the crosslink 
sites of the m6A antibody to RNA in m6A-eCLIP, yield 
fragments that once aligned the reference genome 
form sharp cliffs of read starts. These sharp cliff 
formations enable simple single-nucleotide 
modification site calling with m6A-eCLIP data. 

ETS2 3’ UTR

[0 - 28]

38,823,000 bp 38,824,000 bpchr 21:
hg38

[0 - 28]

[0 - 28]meRIP

Input

DRACH motif

[0 - 28]

[0 - 28]m6A-eCLIP

T G C T G G G T A A A T G A C T A G G T G G T A A G G T T C T G C C A T G C C T

KCNJ14 gene

48,464,890 48,464,910 48,464,930
hg38 chr19:

Cliff of read starts 
at the crosslink site

Aligned Reads

DRACH motif
Single nucleotide site call

-2 +2-1 0 +1

2
Contact us
eclipsebio.com | info@eclipsebio.com

For research use only. Not for use in diagnostic procedures
© 2021 Eclipse Bioinnovations, Inc. All rights reserved.

Eclipse Bioinnovations | miR-eCLIP Technology | Data Sheet

miR-eCLIP +miR: Distinct target 
profiling for miRNAs of interest
miR-eCLIP +miR enrichment increases miRNA-mRNA 
chimeric reads specific to miRNA(s) of interest to 
deeply profile the target repertoire for miRNAs of 
varying abundance. 
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miR-eCLIP +Gene: In-depth profiling 
of miRNA binding on gene of interest 
miR-eCLIP +Gene enrichment increases miRNA-mRNA 
chimeric reads on a gene of interest 50 to 300-fold. 
Added miRNA-mRNA read coverage in miR-eCLIP 
+Gene enrichment identifies additional targeting 
miRNAs and reveals sites co-targeted by several 
different miRNAs, many with the same seed matching 
sequence. 

Ordering Information 
More information about miR-eCLIP services online at 
www.eclipsebio.com or contact us info@eclipsebio.com.

Figure 6. miRNA-mRNA molecules in the AGO2/RISC complex are 
immunoprecipitated using an Eclipse Bioinnovations AGO2 
antibody. The miRNA and mRNA are then ligated to each other to 
form chimeric RNA molecules. 

Figure 5. miR-eCLIP +miR was performed enriching for the let-7 
family and miR-26a/b simultaneously (orange). miRNA-mRNA 
chimeric read counts relative to miR-eCLIP Standard (black) is 
shown, indicating ~25-fold enrichment for the miRNAs of interest. 
Bar plot indicates percentage of let-7 specific chimeric reads out of 
total miRNA-mRNA chimeric reads using miR-eCLIP Standard and 
miR-eCLIP +miR.
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Figure 4. miR-eCLIP miRNA-mRNA chimeric read densities for 
+APP gene enriched and Standard unenriched libraries. 
miR-eCLIP +APP tracks display densities for individual miRNA 
binding events grouping those with similar seed sequence by 
color.

Figure 3. APP gene enriched miR-eCLIP libraries increase 
miRNA-mRNA reads on the gene of interest (left) and per 
targeting miRNA (right) with high correlation to miR-eCLIP 
Standard libraries (R=0.97).
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Figure 2. PCR duplication rates comparing many samples 
across methodologies, eCLIP, iCLIP, and other CLIP methodolo-
gies. RBP-eCLIP yields significantly lower PCR duplications 
rates on average.

Figure 3. Read coverage showing peaks of reads representing 
binding sites for RBPs LIN28, IGF2BP1, PRPF8, PTBP1, and 
U2AF2 on the IL1R1 gene transcript.

Figure 4. eCLIP reads begin at crosslink sites allowing for 
simple single base resolution of RBP motifs. RBFOX2 motif 
UGCAUG is detected at crosslink sites in eCLIP from HEK293T 
cells.
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High efficiency library preparation 
with decreased PCR duplication
Optimization of the enzymatic steps of RBP-eCLIP 
improve library preparation by 1000-fold compared to 
other CLIP methods, thereby increasing experimental 
success rates and decreasing wasted sequencing due 
to PCR duplication.

Single nucleotide resolution binding 
sites
Crosslink sites resolve in RBP-eCLIP data to reveal 
precise RBP binding motifs and enable identification 
of RBP binding sites with single nucleotide resolution.

Ordering information
More information about RBP-eCLIP kit and services 
online at www.eclipsebio.com or contact us at 
info@eclipsebio.com.
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Transcriptome-wide identification of 
RNA targets
RBP-eCLIP identifies RBP target binding sites across 
all genic regions: exons, introns and untranslated 
regions (UTRs), and in both coding and non-coding 
RNAs, including lincRNAs, microRNAs, and 
retrotransposons.
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Generate competitive RNA-Seq data
eRibo 3’ provides highly useful mapping information when 
compared to competitors offering only RNA-Seq

Figure  4.  Proportion  of  gene  transcript  biotypes  in  uniquely  
mapped  reads  from  eRibo  3’  RNA-Seq  libraries  compared  to 
leading competitors. Biotypes were assigned based on the Gencode 
v35 annotation. *Other  includes  rRNA,  miRNA,  non-coding  RNA,  
snRNA,  snoRNA,  IG  and  TR  genes, and ncRNA-related pseudogenes.
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More data in less time

Our NGS technology quantitates ribosome 
association transcriptome-wide by targeting 
a key ribosomal protein, and supplies two 
comprehensive data sets

eRibo 3’ Benefits

• Interrogate both transcriptional and 
translational changes in a single experiment

• Understand how gene expression varies 
between conditions

• Calculate ribosome occupancy

• Gain a deeper understanding of how 
regulation and mis-regulation of translation 
impact physiology and disease progression

More information about eRibo 3’ online at eclipsebio.

com or contact us at info@eclipsebio.com. 

Calculate ribosome occupancy
eRibo 3’ can measure changes in ribosome association on 
transcripts. Ribosome occupancy (RO) is a ratio of ribosome IP 
to RNA-Seq thus normalizing to changes in transcript levels.

Figure 3. Fold-change of the Ribosome Occupancy (Ribosome IP/RNA-
seq) between Torin 1-treated and untreated cells. Reduction of RO is 
shown for TOP motif-containing genes and TOP-like motif-containing 
genes after acute Torin 1 treatment compared to all genes detected.

Detect changes in translation that would be 
missed by RNA-Seq alone
eRibo 3’ can quantitate changes in ribosome occupancy in 

response to treatment. 

Figure 2. Torin 1, a well-characterized translation inhibitor, 
causes reduced ribosome occupancy on TOP- and TOP-like motif-
containing genes in response to acute treatment2. (A) Ribosome IP 
and RNA-Seq reads mapped on the EEF1A1 gene before and after 
Torin 1. RNA-Seq levels are constant while ribosome IP levels are 
reduced upon treatment. (B) MA plots of genes in ribosome IP (right) 
and RNA-Seq (left); blue dots represent significant differences in 
response to Torin 1.
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