
 

Scientists find a way to make shRNA gene
knockdown more effective

December 5 2014

Scientists at Cold Spring Harbor Laboratory (CSHL) have devised a
powerful algorithm that improves the effectiveness of an important
research technology harnessing RNA interference, or RNAi.

Discovered in the late 1990s, RNAi is a naturally occurring biological
mechanism in which short RNA molecules bind to and "interfere" with
messages sent by genes that contain instructions for protein production.
Such interference can prevent a gene from being expressed. In addition
to helping regulate gene expression, the RNAi pathway in many species,
including humans, acts to defend the genome from parasitic viruses and
transposons.

Harnessed by scientists since the mid-2000s, RNAi has provided a way
to artificially "knock down" the expression of specific genes. By
preventing a gene or genes from being activated in a model organism
such as a mouse, for instance, much can be learned by inference about
gene function. RNAi-based technology also has been extremely useful as
tool in drug discovery.

At CSHL, HHMI Professor Gregory Hannon and colleagues have made
seminal discoveries over the last decade in elucidating the mechanism
through which RNAi operates in nature. They have also pioneered
means of harnessing the RNAi pathway, creating comprehensive
libraries of small RNA molecules - called short hairpin RNAs, or
shRNAs. These have enabled researchers worldwide to selectively shut
down specific genes, for instance, across the entire human and mouse
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genomes.

In research published ahead of print November 26 in Molecular Cell, a
Hannon lab team led by Research Investigator Simon Knott reported the
creation of an algorithm that enables researchers to identify shRNAs that
will be most effective for shutting down specific genes. Before this
work, the sequence determinants responsible for optimizing shRNA
efficacy were largely unknown. Thus the new research addresses an
important technical issue in using RNAi for gene knockdown. The new
algorithm was trained to identify sequence determinants and is able to
search across each gene and distinguish the sequence targets that will
produce the most effective gene knockdown.

Development of the algorithm, called shERWOOD, was based on a
massive parallel assessment of the potency of some 250,000 different
shRNAs. In effect, a computer was trained to make very accurate
predictions, by learning what distinguished the potent shRNAs within
this set from those that were less potent. After this learning process the
computer was then able to predict the potency of new sequences.

"We built upon this result to design and construct next-generation
shRNA libraries targeting the exomes, or protein-encoding gene set, of
mice and humans," says Dr. Knott.

shERWOOD-based libraries are being made available to the research
community by Transomic Technologies (Huntsville, Alabama).

  More information: Molecular Cell DOI:
10.1016/j.molcel.2014.10.025
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