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Résumé

High Content Screening (HCS) has enabled great advances both in oncology and biology.
It consists in visualizing phenotypes modification of cells after perturbation. This pertur-
bation is generally achieved either by chemical compounds or RNA interference in a highly
parallel manner (in 384 well-plates for example). RNA interference screening is an efficient
methodology to investigate genotype-phenotype relations at a system level. HCS experi-
ments produce huge amount of data, typically tables of millions of rows and tens of columns;
each row corresponding to a cell whose phenotype is characterized with different metrics
(each column). After analysis, hits, which are the biggest modifiers of the cell phenotype,
are extracted.
A method of choice, Z-score, is often used after averaging the quantified phenotype for each
cell modified by a given perturbation. It has proven great efficiency. However it faces a few
drawbacks:

Z-score is very sensitive to artifacts (aberrant phenotype of just one cell will affect the
score)

Low cell number for a given treatment will strongly increase Z-score variability

Z-score is associated to a p-value only when the distribution is Gaussian
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In situations where the consequences of perturbation are strong and overtake such ”arti-
facts”, Z-score finds hits with a low False Discovery Rate. However in conditions closer to
the physiological reality (such as rare cells or cells from patient), one needs to overcome these
pitfalls. Thus, in an attempt to improve the potential of discovery of HCS, we developed
a so called Φ-score, which is based on the rank of the quantified phenotype and takes into
account the number of cells in a given treatment with an appropriate model.

In order to compare the performance of Φ-score related to Z-score and other commonly
used scores in HCS, we have performed simulations in various situations, an experiment
with controlled conditions and both primary and secondary small interfering RNA (siRNA)
screens targeting more than 7000 genes. The siRNA screens aimed at identifying designed
to identify new factors participating in oxidized DNA repair, in particular those that affect
the recruitment of the repair enzyme OGG1.
On one hand, both simulations and the dedicated experiment are performed in controlled
conditions. The Φ-score is here shown to prove better efficiency and sensitivity. On the
other hand, no conditions were available as internal control for the ‘OGG1 screen’. Ontology
enrichments and comparison between both screens permitted to show in which extent the
Φ-score over-performed the others.


