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Product survey: Gene silencing and siRNA

The Silent Revolution

Onlookers attempted - and failed - to bind and padlock the legendary
magician Houdini in his famous escape shows of the early 20th century.
Compared to keeping Houdini in handcuffs, “enchaining” gene transcription
with siRNA is simple and becoming a standard method in many labs.

interference, “RNAi”, at the PubMed

search prompt and restrict your query
to the year 1998, you will get exactly nine
hits. Amongst them is Craig Mellow’s Sci-
ence paper describing RNAI in C. elegans.
The groundbreaking Nature paper, pub-
lished by Andrew Fire and Craig Mellow
that kicked off the RNAI revolution, does
not appear since the authors didn’t use
the term RNAI in their article at all. Do the
same for the year 2007, however and you
will be swamped with several thousand pa-
pers dealing with RNAI, gene silencing and
short interference RNA (siRNA). According
to a study published in 2005 by Stacy Law-
rence in Nature Biotechnology, papers deal-
ing with RNAi have seen the highest annual
growth rate in biotech literature. It’s a fair
guess that this also holds true for the years
2006 and 2007.

Similar to PCR, RNAI is on its way to
becoming one of the most extensively
used standard methods in life science labs
around the globe. Academic researchers in-
terested in the function of a special gene
use RNAI to generate loss-of-function phe-
notypes. Companies screen new genes in-
volved in certain pathways with libraries
containing thousands of short-hairpin RNA
(shRNA) encoding vectors. The big pharma-
ceutical commpanies have discovered RNAi
as a tool for the rapid validation of large col-
lections of target candidates, while some
biotech firms already dream of siRNA as a
new class of therapeutics. Not to forget the
growing number of medical researchers us-
ing RNA] to avoid the cumbersome gener-
ation of knockout animals to study disease
models.

Ifyou type in the abbreviation for RNA

Two strategies

No wonder then, that a steadily grow-
ing number of manufacturers are jump-
ing onto the RNAi-train that is chuffing full
steam ahead, offering tools for the gene si-
lencing and RNAi communities. One may
roughly categorise their products accord-

ing to the two major RNAI strategies cur-
rently in use, namely synthetic RNAi ap-
proaches with siRNAs and vector-mediat-
ed RNAi using shRNAs. The former is based
on 21-29 bp dsRNA fragments that are ei-
ther chemically synthesized or cleaved out
of longer dsRNAs by the double-stranded
RNA-specific endonuclease Dicer. Custom
synthesized siRNAs available from commer-
cial oligo synthesis suppliers usually under-
go a strict quality control including HPLC,
Mass-Spectrometry and Capillary Gel Elec-
trophoresis.

Design matters

The most crucial factor, however, is the
design of the siRNA itself. Some manufac-
turers specialising in the chemical synthesis
of si-RNAs offer free online alignment tools
that allow you to check the GC-content of
the selected siRNA sequence or whether
the sequence perfectly matches the target
mRNA. The second way of obtaining siR-
NAs, the enzymatical cleavage of dsRNA
with Dicer, mimics the natural RNA inter-
ference process. Usually, Dicer is delivered
in ready-to-use siRNA Kits.

Irrespective of the method you choose,
synthetic or Dicer created siRNAs, the next
step is to get the siRNA molecules into the
cells under study. That’s not always an
easy task, especially if working with hard
to-transfect cells like neurons, lymphocytes
and macrophages. To facilitate passage
through the cell membrane, most transfec-
tion reagents are built of mono or polycati-
onic lipids that enclose the siRNA oligonu-
cleotides before taking them on their trip
inside the cell.

If you encounter problems transferring
siRNA oligos into your cells, it is time to con-
sider vector-based RNAIi as an option. The
greatest benefit of the latter method is its
ability to produce stable gene knockdowns.
Beyond that you might use shRNAi plas-
mids with an inducible promoter allowing
the regulation of gene inhibition or control
gene expression in vivo with tissue-specif-

The famous magician Houdini was able to
unlock every chain or handcuff put around
his hands and feet.

ic promoters. In most commercial sh-RNA
expression vectors, two oligonucleotide
segments containing the necessary hairpin
sequences are annealed and ligated into a
vector-cloning site. After transfection of the
shRNA plasmid into the cell, the shRNA se-
quence is transcribed inside the cell’s nu-
cleus and the resulting shRNA, containing
a hairpin loop, is transported to the cytosol
where it is processed by Dicer to start the
cellular RNAI response.

shRNA silencing constructs may also
be delivered into cells using viral vectors.
Several viral-based gene-silencing systems
are currently in use; these are mainly based
on adenoviral, retroviral or lentiviral plat-
forms. The latter are very popular as sh-
RNA shuttles, since lentiviruses integrate
the transported shRNA into the genome
of non-dividing target cells such as macro-
phages and neurons.

Not just for frogs and zebrafish
The ballyhoo about siRNA has some-
what eclipsed other gene knockdown tech-
niques, such as morpholinos. Though it
has been known for almost 20 years that
morpholino oligos, which are built of short
chains of approximately 25 morpholino
subunits, block translation initiation very
efficiently, morpholinos have never reached
a status similar to that of siRNA. They are
mainly utilised by developmental biolo-
gists to knock down genes in the embryos

of frogs, zebrafish or sea urchins.
HARALD ZAHRINGER



| page 50

Lab Times

1-2008

Products

Gene silencing and siRNA

Company Product Type Application(s) Miscellaneous, Specialities, Generally Price [EUR]

Active Motif GripNA Oligonukle- Cell cultur, Zebrafish, Xenopus | - Highly sequence specific 495,- (200 nmol)
Rixensart, Belgium otides, negative charged | and in vitro translation systems | - Nuclease-degradation resistent 140,- (each modification)
www.activemotif.com peptid-nucleic acids - Incl. positiv-controls

Contact: Bianca Garms
Phone +49(0)173 6324090
garms@activemotif.com

- Flexible modifications
- Online order

Agilent Technologies
Waldbronn, Germany
www.chem.agilent.com
Contact: Nathalie Bontoux
nathalie_bontoux@agilent.com

Agilent Small RNA Kit
for 2100 Bioanalyzer

Fast & sensitive separation,
detection and quantitation of
small nucleic acids (miRNA,
SiRNA, oligonucleotides), in the
size range of 6-150 nt

- Runs on the Agilent 2100 Bioanalyzer system

- Qualit. size analysis of ss-/ds-oligonucl. (within a range of 6-150 nt)
- Minimal sample consumption

- 10-100 ng total RNA or 50 pg of purified small RNA

- Fast results: 11 samples in 30 min

<740, (Kit, 275 samples)

Applied Biosystems
Huntingdon, UK
www.ambion.com
Contact: Edyta Bocian,

Julia Neuwirt
Phone: +44(0)1480 373020
eurotech@ambion.com

Silencer Select siRNA
Pre-designed, validated,
custom

Short term silencing in cell
cultures

- 100 % guaranteed to silence

- Designed with algorithm (improves prediction accuracy >25%)
- Up to 100 fold more potent than other available siRNAs

- Chemical modifications reduce off-target effects by up to 90%
- Demonstrated improvements in consistency and reliability

189,- (e.g. Silencer Select
Pre-designed siRNA, standard
purity, 5 nmol)

249, (Silencer Select Validated
SiRNA, standard purity, 5 nmol)

See above

See above

- Guaranteed silencing - Spend less time designing & validating siRNAs
- Designed for maximum potency and specificity

- SiRNAs for all human, mouse, and rat genes listed in RefSeq

- Sequence is included with all Pre-designed siRNAs

154,- (e.g. Silencer Pre-de-
signed SiRNA, standard purity)
262,- (Silencer Validated SiRNA,
standard purity)

Silencer In Vivo Ready

Short term silencing in vivo

- Ready for formulation or direct injection into animals
- Provided in 100, 250, 1000, and 10,000 nmol sizes
- HPLC purified, salt free, sterile filtered, endotoxin tested

900,-
(e.g. Silencer Pre-designed
SiRNA, In Vivo Ready, 100 nmol)

SiRNA Libraries High throughput screening - siRNAs meticulously designed for maximum potency/specificity 9000,-
(> 50 siRNAs) - Ready-to-use siRNAs in amounts sufficient f. hundreds of transfections | (e.g. Silencer Human Kinase
- 3 or more individual siRNAs/target increase screening accuracy SiRNA Library V3,
- Available for small gene sets/for the whole human genome 2157 x 0.25 nmol)
- Custom aliquotting, pooling, and custom libraries available
SiRNA Controls Validated siRNA for optimizing | - Positive Control functionally tested in several common cell lines 220, (Silencer Select GAPDH
SiRNA experiments - Negative Controls functionally proven to have minimal effects on cell | Positive Control SiRNA, 5 nmol)
proliferation and viability 212,- (Silencer GAPDH SiRNA,
- For use in human, mouse, and rat cells Human, Mouse, Rat, 5 nmol)
SiPORT NeoFX Delivery of SiRNA into cells - Works with a broad range of cell lines - Produces consistent results | 132,-
Transfection Agent - Performs with high siRNA transfection efficiency (e.g. siPORT NeoFX Transfection

- Reverse-transfects cells as they are plated, saving a day

Agent, 0.4 ml)

Silencer siRNA Starter
Kit

Transfection Optimization

- The perfect choice for those beginning SiRNA experiments
- Incl. transfection agent, siRNAs, & 3 systems f. assessing knockdown
- For use with human, mouse, and rat cells

494.-

pSilencer siRNA
expression vectors

Long term silencing

- Available with hygromycin, puromycin, neomycin resistance markers
- Efficiently express siRNA hairpins within mammalian cells

261,- (e.g. pSilencer 4.1-CMV
hygro, 20 rxn)

Arrayjet

Mayfield, UK
www.arrayjet.co.uk

Contact: Karen Allison
Phone:+44(0)131 4448914
kallison@arrayjet.co.uk

Sprint Microarrayer

Pico-litre volume dispensing
of biological compounds for
low volume microarrays and
biochips

- DNA/RNA, Proteins, Chemical libriaries

Contact local distributor

ATG:biosynthetics
Freiburg, Germany

Contact: Hubert Bernauer
Phone: +49(0)761-8889424
order@atg-biosynthetics.com

siRNA-individual
designs and miRNA and
RiboSwitchDev. Libraries

See Dai et. al. (2005): RNAi-
induced targeted silencing of
developmental control genes
during chicken embryogenesis,
Devel. Biology 285, pp. 80ff.

- Synthetic Biology

- Genes and

- Bioinformatics

- RiboSwitch Development

Individual project based pricing
starting at approx. 1000,-

BioCat

Heidelberg, Germany
www.biocat.de

Contact: Elke Gamer

Phone: +49(0)6221-7141516
gamer@biocat.de

Express. Arrest Lentiviral
shRNAmir Clone Collec-
tion Target, Gene-specif-
ic Clone Sets, Individual
Clones in pGIPZ

Lentiviral human/mouse
shRNAmir constructs in pGIPZ
vector for transient or stable
gene silencing

- Increased knockdown specificity and efficiency

- Human and mouse genome-wide coverage

- shRNAmir is cloned into lentiviral vector

- Developed in collaborat. w. G. Hannon (CSHL) & S. Elledge (Harvard)
- Also available as well-annotated subcollections

220, (Individual clone)

440,-

(Target gene-specific clone set)
Complete collections and sub-
collections: please inquire

Expression Arrest Induc-
ible Lentiviral Human
shRNAmir Clone Col-
lection and Individual
Clones in pTRIPZ

Tet-inducible lentiviral human
shRNAmir constructs in pTRIPZ
for transient or stable gene
silencing

- Increased knockdown specificity and efficiency

- Entire human genome targeted

- TurboRFP marks inducible shRNAmir expression

- Inducible knockdown with virtually no leak (Tet-On)
- Lentiviral delivery expands regulatable RNAi options

220,-

(Individual clone)
Complete collection:
please inquire

Expression Arrest
RNAintro Kits
(pGIPZ or pTRIPZ)

Human/mouse lentiviral
shRNAmir contructs for the
generation of gene silencing
data

- All tools for in vitro or in vivo gene silencing in one box

- Choice of three gene-specific lentiviral (inducible) shRNAmir con-
structs from the human or mouse genomes

- Produce meaningful RNAi data with validated and optimized Reagents

- Kit incl. Arrest-In Transfect. Reagent . ShRNA delivery, pos./neg. control

- Rules-based shRNA design

850, (Kit)






