28 R. Adams et al.

Fig. 1 Workflow for an
RNAi screening project to Assay development
identify novel drug targets Define suitable readout to address disease hypothesis

Assess suitability of arrayed versus pooled screening approach
Optimize assay for throughput, cell lines and RNAi type

Screen
Arrayed siRNA screen in 96 or 384 well plates (<1 week)
Pooled shRNA screen in cell culture flasks (1-4 weeks)

Readout

* Plate reader- (luminescence, fluorescence), microscopy or
FACS-based for arrayed formats
* FACS-sorting and NGS-based for pooled shRNA screens.

Data analysis

* Normalization using Z-Scores or other metrics

* Hit calling according to ranking with statistical significance or
arbitrary cut-off

+ Off-target analysis (GESS, Haystack)

Hit validation
* Retest identified hits with additional si/shRNAs
* Confirm knockdown on mRNA or protein level
+ Test hits in additional celllines, readouts, pathways, model
organisms
* (911 RNAi experiments to exclude OTEs
* Perform rescue experiments

unexpected repression of anthocyanin biosynthesis (Napoli et al. 1990). The effect
was termed co-suppression and caused a phenotype of white flowers rather than the
expected increase of intensity of the purple blossom color. The mechanism of this
unexpected outcome remained unclear until 1998 when Fire and Mello were able to
show that the introduction of double-stranded RNA (dsRNA) into the nematode
Caenorhabditis elegans (C. elegans) was critical for the suppression of gene
expression (Fire et al. 1998, Fig. 2). This observation was honored with The
Nobel Prize in Physiology or Medicine 2006.

Today, there are mainly two types of RNAi routinely used in screening. One
involves transfection of synthetic siRNA duplexes that resemble Dicer products
(Fennell et al. 2014). siRNAs can only be transfected, as RNA duplexes into
dividing cells. For most cell lines, lipid-based formulations work for the delivery
of siRNAs. Although siRNA transfection efficiencies are for a lot of cell lines much
better than efficacies of transfection of plasmid DNAs, siRNA transfection





