
Reduce off-targets up to 90% with the market-leading siRNA

Combine higher target specificity with guaranteed silencing 

Increase confidence in RNAi results with fewer false positives

Thermo Scientific Dharmacon ON-TARGETplus siRNA
The Standard for siRNA Specificity



global market leader

The Standard for siRNA Specifi city

Trust Thermo Scientifi c Dharmacon ON-TARGETplus, the best-selling siRNA in the world, to 
provide the most complete, proven solution for reducing off-target effects that may lead to 
toxicity or false phenotypes.

Unique dual-strand modifi cation pattern to reduce off-targets caused by both strands

Thermo Scientifi c Dharmacon SMARTpool™ technology to decrease off-targets and 
enhance siRNA effectiveness

Seed region fi lters and seed frequency analysis for siRNA designs to minimize with 
off-target effects

ON-TARGETplus modifi cations reduce the overall number of off-targets, and pooling reduces them even further. Off-targets induced by the indicated siRNA 
reagents targeting 20 genes were quantifi ed by microarray analysis (Agilent 22K Platform). 

Panels A and B are representative examples of off-target signatures with and without application of ON-TARGETplus modifi cations to (A) a single siRNA and 
(B) a SMARTpool reagent. Panel C represents a boxplot of genes down-regulated by two-fold or more. Each box represents the middle 50% of the data set.  
Horizontal line in box: Median value of the data set.  Vertical bars: minimum and maximum data values.
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ON-TARGETplus SMARTpool reagents provide the most specifi c silencing available
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two-strand solution

The only dual-strand siRNA modifi cation available for unmatched 
reduction in off-targets  

Studies have shown that both siRNA strands participate in the silencing of unintended 
targets1. Modifi cations that only enhance antisense strand uptake may increase the number 
of off-targets caused by the antisense strand2. 

A two-strand mechanism requires a two-strand solution that can only be found with the 
patent-pending ON-TARGETplus  modifi cation pattern:

Sense strand is modifi ed to prevent uptake by RISC and favor antisense strand loading

Antisense strand is modifi ed to destabilize off-target activity and enhance target specifi city 

ON-TARGETplus modifi cations reduce off-targets better than sense strand inactivation alone

The ON-TARGETplus modifi cation 
pattern dramatically reduces 
off-targets. Off-target effects 
induced by the indicated siRNAs 
were quantifi ed using microarray 
analysis. For each target, three 
different siRNAs were used: 
unmodifi ed, sense strand-
inactivated, and ON-TARGETplus- 
modifi ed. Data shown represents 
genes down-regulated by two-
fold or more. HEK293 cells were 
transfected with 100 nM siRNA 
using 0.2 µL of DharmaFECT 1.  
Data was analyzed at 24 hours.

1 Jackson, A.L., et al. “Position-specifi c Chemical Modifi cation Increases Specifi city of siRNA-mediated Gene Silencing.” RNA 12.7(2006): 1197-1205.
2 Chen, P.Y et al. "Strand-specifi c 5'0-methylation of siRNA duplexes controls guide strand selection and targeting specifi city." RNA 2 (2008) 263-274.
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Innovative bioinformatics advance ON-TARGETplus siRNA designs

groundbreaking research

ON-TARGETplus siRNA utilizes groundbreaking peer-reviewed research from Dharmacon, 
published in 2006, which was the fi rst to demonstrate that matches between an siRNA seed 
region (positions 2-7 of antisense strand) and an mRNA 3’ untranslated region (UTR) are 
associated with off-target silencing.1 
   
Additional fi ndings in 2008 demonstrate that the frequency of a given seed in 3’UTR regions is 
an indicator of its likelihood of causing off-targets.2 
  
Application of these fi ndings to ON-TARGETplus siRNA designs set the standard for minimizing 
seed region-related off-targets of the antisense strand:

Design fi lter excludes siRNA with known microRNA seed-region motifs

Known stress-inducing motifs are eliminated by design criteria

Preference given to lower-frequency seed regions to minimize likelihood of miRNA-like 
off-target effects

siRNA designs with low-frequency seed regions ensure fewer off-targets 2
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siRNAs with low seed frequency have a 
signifi cantly lower number of off-targets 
than siRNAs with medium or high frequency 
seeds. Five siRNAs with low, medium, or high 
frequency seed regions were transfected 
into HeLa cells and their associated off-target 
signatures assessed via global expression 
profi ling (Agilent 22K platform).

siRNA sequences were constant at positions 1 and 8-19, only 
the seed regions (positions 2-7) were altered (see below). 

Low frequency seeds: <350 occurrences in the HeLa 
transcriptome.
Medium frequency: 2500-2800 occurrences. 

High frequency: >3800 occurrences. 

Figure adapted from Anderson et.al. See published citation 
for full experimental details.

1 Birmingham, A., et al. “3’-UTR seed matches, but not overall identity, are associated with RNAi off -targets”, Nature Methods. 3.3 (2006): 199-204.
2 Anderson, et al.: “Experimental validation of the importance of seed frequency to siRNA specifi city.” RNA 14.5 (2008).
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ON-TARGETplus SMARTpool reagents are proven to eliminate 
false phenotypes

superior bioinformatics

SMARTpool technology combines four highly potent siRNAs to mimic the natural silencing 
pathway. Pooling reduces the concentration of each individual siRNA, a widely accepted 
strategy for reducing off-target effects. 

The unequaled combination of superior bioinformatics, a unique, dual-strand chemical 
modifi cation pattern, and the proven advantages of pooling results in a dramatic reduction 
of off-target effects.

ON-TARGETplus combines these proven strategies into a single siRNA reagent, saving you 
time and money. 

Potent, guaranteed silencing with fewer off-targets that may confound true results

Seed-region modifi cations and design optimization for the highest specifi city available 

SMARTpool reagents reduce false negatives by targeting four different mRNA 
regions at once

ON-TARGETplus siRNA eliminates false phenotypes and maintains high potency

siRNA #1 siRNA #2 siRNA #3 siRNA #4 SMARTpool Control
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False phenotypes are alleviated by 
ON-TARGETplus SMARTpool reagents while 
target gene knockdown is maintained. The 
effect of silencing ARPC1B on cell migration was 
studied in a breast cancer cell line. A monolayer 
of cells was uniformly scraped and the rate of cell 
migration to close the scrape (wound healing) was 
evaluated. Both unmodifi ed and ON-TARGETplus 
siRNA reagents induced potent target knockdown. 
Inconsistent phenotypes due to off -target 
effects (red outline), were observed for cells 
transfected with unmodifi ed individual siRNAs. 
The unmodifi ed SMARTpool improved the false 
phenotype considerably, while the ON-TARGETplus 
SMARTpool signifi cantly reduced off -target effects 
to produce a consistent phenotype.

In collaboration with Kaylene Simpson, Laura 
Selfors and Joan Brugge, Harvard Medical School.



www.thermo.com/ontargetplus

Trust your screening results to the leader in RNAi technologies

Format: SMARTpool siRNA reagent or four individual siRNAs per gene

Quantity: effi cient single-use plates, sub-nanomole or multi-nanomole quantity

Collections: select from pre-defi ned gene families or submit a custom gene list

RNAi screening success depends on specifi c silencing to reduce off-target effects that cause 
false results, while ensuring potent knockdown of target genes. Trust your RNAi screen to the 
best siRNA products available. 

Market-leading Dharmacon siRNA reagents are available as collections arranged by gene family 
and function. We offer the broadest selection of reagents and formats to meet your RNAi 
screening needs.

Available pre-defi ned siRNA Libraries with ON-TARGETplus siRNA reagents

(A) Off-target effects and (B) target mRNA silencing by unmodifi ed and ON-TARGETplus siRNA targeting 
fi ve different genes were quantifi ed using microarray and branched DNA analysis, respectively.
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ON-TARGETplus siRNA reduces off-targets while maintaining potency
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Offering fl exible formats to meet every experimental need

Ordering information and related products

Thermo Scientifi c 
Dharmacon

ON-TARGETplus 
Products

Description Amounts 
Available

SMARTpool
A mixture of four siRNAs targeting one gene. Most recommended for potent gene 
knockdown. Guaranteed 75% target silencing. Sequence information provided.

5, 10, 20, 50 
nmol

Individual or 
Set of 4 siRNAs

Four individual siRNAs from corresponding SMARTpool reagent. Guaranteed 75% target 
silencing by 3 of 4 siRNAs. Sequence information provided.

4x2, 4x5, 4x10, 
4x20 nmol

5, 10, 20, 50 
nmol

Reverse 
transfection 

format 
(RTF) siRNA 

Libraries

Pre-dispensed, single use human and mouse siRNA libraries grouped by pathway or 
gene ontology. Custom libraries available for your list of genes. Available as SMARTpool 
or (set of) four individual siRNA reagents per gene target.

0.5, 1, 2 nmol/
reagent

Custom design 
and synthesis

Our specialists will design and synthesize an optimal ON-TARGETplus SMARTpool for your 
particular needs (non-standard species, gene variant-specifi c silencing, etc.)

50 nmol

Custom  
siRNA 

synthesis

Already have your siRNA sequence? Have it synthesized 
with ON-TARGETplus modifi cations to improve overall silencing specifi city.

20, 40, 100 nmol

RNAi
Control 

Reagents

Positive siRNA controls with reduced off-targets, validated to work in multiple cell lines. 
Ideally suited for experiments using ON-TARGETplus siRNA reagents. Negative controls 
are microarray confi rmed to have nearly undetectable silencing in human cells. 

5, 20 nmol



Thermo Scientifi c Dharmacon 
ON-TARGETplus  siRNA
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Contact Information

North America
2650 Crescent Dr., Suite 100
Lafayette, CO 80026
Toll free: 800 235 9880
Tel: 303 604 9499
Fax: 303 604 3286

Belgium & distributors
Industriezone III
Industrielaan 27
9320 Erembodegem
Tel: +32 53 85 71 84
Fax: +32 53 85 72 28

France
BP 5
62117 Brebières
Tel: 0 800 50 82 15
Fax: 0 800 69 83 23

The Netherlands
Postbus 32
4870 AA Etten-Leur
Tel: 076 50 31 880
Fax: 076 50 31 881

Germany
Adenauerallee 113
53113 Bonn
Tel: 0228 91 25 650
Fax: 0228 91 25 651

United Kingdom
Unit 9 Atley Way,
North Nelson Industrial Estate
Cramlington, Northumberland
NE23 1WA
Tel: 0800 252 185
Fax: 0800 0858 772

Switzerland
Place Pépinet 1
1002 Lausanne
Tel: 0800 56 31 40
Fax: 0800 56 31 41

US web: www.thermo.com/dharmacon
Euro web: www.thermo.com/perbio
US e-mail: dharmacon.lab@thermofi sher.com 
Euro e-mail: perbio.eurotech@thermofi sher.com.


