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Introduction 
Adenosine deaminase acting on RNA (ADAR1) is an 
RNA editing enzyme that preferentially binds 
double-stranded RNA and catalyzes the site-specific 
deamination of adenosine, resulting in the conversion 
of adenosine to inosine. There are two ADAR1 
isoforms, a constitutively expressed p110 isoform 
and an interferon-inducible p150 isoform. 
ADAR1-eCLIP maps the RNA binding sites of ADAR1 
transcriptome-wide and in an isoform-specific 
manner. 

ADAR1-eCLIP™
Robust identification of isoform-specific ADAR1-binding sites genome-wide

HIGHLIGHTS

Map ADAR1 RNA targets
Highly accurate identification of ADAR1 target 
RNA binding sites 

Distinguish ADAR1 isoforms
Unique sets of binding sites for ADAR1 p110 
and p150 isoforms are identified

High resolution binding sites
ADAR1-eCLIP read densities correspond to 
structural features of ADAR1 target RNAs

Isoform-specific ADAR1 p110 and 
p150 antibodies 
The ADAR1-eCLIP technology utilizes isoform specific 
antibodies directed against ADAR1 to 
immunoprecipitate cross-linked target RNAs. The 
Eclipse Bio ADAR1 p150 antibody is directed against 
an epitope specific for the p150 isoform with no 
observed cross-reactivity with p110. The p110 
antibody is directed against an epitope present in both 
p110 and p150; in uninduced HEK293xT and K562 
cells, the p110 isoform is more abundant than the 
p150 isoform.

Figure 2. (A) ADAR1 p150 and p110 protein isoforms with 
domains and epitope regions labeled1. (B) ADAR1 p150 antibody 
is specific for the p150 isoform. ADAR1 p110 antibody labels 
both the p150 isoform and the more abundant p110 isoform in 
HEK293xT and K562 cells.
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ADAR1-eCLIP Workflow

Figure 1. ADAR1-RNA interactions are covalently linked using 
UV crosslinking. Cells are lysed, RNA is fragmented, and ADAR1 
is immunoprecipitated (IP’d). After ligation of a 3’ RNA adapter, 
IP material is run on denaturing protein gels and transferred to 
nitrocellulose membranes. A region is cut from the membrane, 
treated with Proteinase K to release RNA, and reverse 
transcribed. PCR amplification is then used to obtain sufficient 
material for high-throughput sequencing.
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Specifications

20 M cells  

Sequencing 
Depth Suggestion

Input Range

Starting Material 
Types UV Crosslinked cells or tissue

20M reads (Illumina)

PE/SE Single End

Reproducible and high-confidence 
identification of ADAR1-binding sites 
ADAR1-eCLIP  identifies thousands of p110 and p150 
ADAR1-binding sites. Genic profiles of both p110 and 
p150 ADAR1 isoform binding sites are strongly 
enriched for intronic regions, consistent with known 
ADAR1 binding preferences2. Additionally, incorporat-
ing ADAR1-eCLIP with matched RNA-seq samples 
confirms the known RNA editing function of ADAR1, 
showing elevated A-to-I editing in ADAR1-eCLIP-iden-
tified binding sites.

ADAR1 Binding Sites Reps 90% CI
p110 7,723 ±1.6k
p150 23,838 2

4
±7.8k

Table 1. ADAR1 p110 and p150 binding sites identified with 
isoform specific ADAR1 eCLIP in HEK293xT cells. Mean count of 
binding sites with 90% confidence intervals (CI) are provided 
across replicate experiments.

Figure 5. SAILOR analysis3 of matched RNA-seq libraries (n = 2) 
shows that the rate of A-to-I edits (revealed as A-to-G 
mutations in RNA-seq) in ADAR1-eCLIP identified binding sites 
is ~3-fold higher than in other RNA-binding protein sites 
(RBFOX2, and AGO2). 
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Resolve isoform-specific binding 
patterns of ADAR1
Isoform-specific profiling of ADAR1 binding sites allows 
different RNA binding preferences of the isoforms to be 
resolved.  

Figure 6. ADAR1-eCLIP for p110 and p150 isoforms show 
different repetitive element-binding profiles in HEK293xT cells.
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Figure 3. Binding sites of both p110 and p150 ADAR1 isoforms 
are predominantly intronic. 

Figure 4. Binding sites of p110 and p150 ADAR1 isoforms 
across coding genes 5’ to 3’ are uniquely distributed. 
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ADAR1-eCLIP read densities reveal 
dsRNA regions
ADAR1-eCLIP cleanly identifies binding sites of p110 
and p150 ADAR1 isoforms over regions predicted to 
fold into dsRNA structures. 

Figure 7. Genome browser displays of read densities for ADAR1-eCLIP p110 and ADAR1-eCLIP p150 as well as size-matched input 
controls. Bottom tracks display annotated Alu elements and annotated LINE1 elements with white arrows denoting strand. 
A. Elevated p110-specific read densities on two adjacent, opposite stranded Alu elements with a prominent dip in coverage at the tip 
of a predicted hairpin formed by the two divergent Alu elements. The predicted fold of the gray shaded region is shown below, with 
yellow highlighted hairpin region boxed on the folded RNA. B. Elevated p150-specific read densities on a long LINE1 element. The 
position highlighted in yellow shows maximal binding at a region predicted to fold into a dsRNA stretch, also boxed in yellow in the 
folded RNA prediction below. 

UBE3C Gene

Alu Elements

LINE1 Elements

[0 - 12]

[0 - 12]

[0 - 12]

[0 - 12]

157,160,000 bp 157,161,000 bp 157,163,000 bp

TMEM117 Gene

Alu Elements

LINE1 Elements

[0 - 18]

[0 - 18]

[0 - 18]

[0 - 18]

ADAR1-eCLIP p110

ADAR1-eCLIP p150

Input ADAR1 p110

Input ADAR1 p150

43,946 kb 43,950 kb 43,954 kb 43,958 kbhg38 chr12:

hg38 chr7:

ADAR1-eCLIP p110

ADAR1-eCLIP p150

Input ADAR1 p110

Input ADAR1 p150

157,162,000 bp
A

B

Two divergent
Alu elements

LINE1 element

RNA-fold 
Prediction

RNA-fold 
Prediction

References
1. Lamers, M. M.RBD, et. al. (2019). Frontiers in  
     Immunology, Vol. 10, p. 1763. 
2. Bahn, J. H., et. al. (2015). Nature Communications, 
     6(1), 1–13. 
3. Washburn, M. C., et. al. (2014). Cell Reports, 6(4),
    599–607.

Ordering information
More information about ADAR1-eCLIP services 
online at www.eclipsebio.com or contact us at 
info@eclipsebio.com.


