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Abstract
RNAi technology is now a well-established and widely employed research technique that has been adopted by many
researchers for use in large-scale screening campaigns. Here, we offer our experience of genome-wide siRNA
screening from the perspective of a facility providing screening as a service to a wide range of researchers with di-
verse interests and approaches.We have experienced the emotional rollercoaster of screening from the exuberant
early promise of a screen, the messy reality of the data through to the recognition of screen data as a potential in-
formation goldmine. Here, we use some of the questions we most frequently encounter to highlight the initial con-
cerns of many researchers embarking on a siRNA screen and conclude that an informed view of what can be
reasonably expected from a screen is essential to the most effective implementation of the technology. Along the
way, we suggest that for this area of research at least, either centralization of the resources or close and open col-
laboration between interested parties offers distinct advantages.
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INTRODUCTION
The High-Throughput screening facility at the

London Research Institute was set up in 2007 in

order to make genome-wide RNAi screening read-

ily accessible to the 45 basic research groups in the

Institute each with their own diverse research inter-

ests. We specialize in genome-wide siRNA screens

primarily in human and Drosophila cultured cells.

This article is not intended to be a comprehensive,

‘how to screen’ manual since many excellent reviews

concerning such matters have already been published

[1, 2, 3–5]. Instead, it uses our experiences of estab-

lishing and running a central screening facility as a

framework for considering some aspects of using

genome-wide siRNA screening as a research tool

in an academic environment. It is inspired by our

frequent interactions with researchers wishing to

screen and uses their typical queries as a guide to

what anyone contemplating such a screen might

want to know and what, if any, misconceptions about

what a screen can deliver may still lurk in the broader

community. It will not consider shRNA screens

although some of the points made here may well

be relevant to shRNA as well.

Do you need to have a dedicated facility
to screen?
In outline, the process of screening a siRNA library is

very simple; all that is required is to introduce RNAi

reagent into cells uniformly across a number of mul-

tiwell plates and record the outcome. The problems

start with the scale and it is this that can put the
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technology beyond the reach of any one single re-

searcher. In our case, a genome-wide collection of

pooled siRNA oligonucleotides consists of 267,

96-well library plates and so a screen in triplicate

consists of 801, 96-well plates. A triplicate screen is

equivalent to a stack of 96-well plates 14 m high,

consists of almost 77 000 wells (ie 77 000 transfec-

tions or immunostainings, etc.) and any manipula-

tion that takes 1 min/plate will equate to 13 h

needed to process the entire screen. Despite these

numbers (not large by Pharma screening standards

but usually disconcerting enough for academic re-

searchers), it is still entirely possible to transfect 800

plates in a working day with only modest automa-

tion and a minimum of variability. Adopting smaller

formats (384-well plates or spotted arrays) can in-

crease the assay throughput but usually require

more specialized infrastructure and may impose

some limitations on the assay design [6, 7].

Given the costs of siRNA collections and the in-

frastructure required to conduct large-scale assays (let

alone the time investment needed to establish just

one screen) it makes economic sense to provide

screening as some form of core or shared resource

for a number of interested parties. Such a core en-

ables the assembly of the biological, programming

and bioinformatics expertise required in one loca-

tion, ensures a degree of continuity across many

screens and affords the opportunity to create a central

repository of data for the wider community. There

are many models as to how to organize a central

resource, the most common models are a service,

as a facility or a collaborative facility hybrid. A service

might be characterized as simply operating machin-

ery without necessary knowledge of the sample

provenance or what the intention of the experiment

is and while such a model is clearly fine for some

research activities it is probably less well-suited to

RNAi screening. A facility might provide advice

and specific machine training but not necessarily pro-

vide assistance with the screen itself and would usu-

ally require evidence of the reliability and robustness

of the proposed assay prior to allocation of time

and resources. Many fine facilities operate some-

thing along these lines. We operate a more time-

consuming version of a facility where collaboration

is paramount and interactions with the researcher

start at the very inception of the project and we

play an active role at all subsequent stages. Why

we favour this ‘involved’ approach will become

apparent but in summary, establishing an assay and

performing a screen based on it, requires intimate

knowledge of the assay system. For some researchers

interested in screening only a restricted set of genes

(e.g. kinases or similar themed collections) extensive

automation might be helpful but not necessary.

However, even under these circumstances there

is still much to recommend centralization of the

screening knowledge and expertise and data

archiving.

Why do researchers screen and what are
their expectations?
The reasons why researchers want to perform an

siRNA screen are perhaps obvious; a screen can pro-

vide fresh insight or a new perspective on a process

or area of biology or identify more precisely a gen-

eral activity that is believed to exist from other work

(all of which can be achieved to some extent).

However, the hope that a single screen will yield a

definitive catalogue of all activities required for a

phenotype or identify genes that act universally in

all cellular settings is unlikely to be immediately satis-

fied (see below). Why don’t people screen? Even

with easy access to screening resources there are a

number of reasons why people may not want to

screen (aside from the obvious reason that it is an

inappropriate tool for their needs). Fears about the

possible variability and non-reproducibility of screens

as well as considerations of the return for the time/

cost investment have an element of truth about them

that we shall explore below. Occasionally, there are

more generalized misgivings that since screening in-

volves robots, the scientific endeavour is reduced to a

soulless mechanical activity requiring little or no

thought.

Those involved in RNAi screening have perhaps

not helped themselves by inheriting the rather mus-

cular and possibly alien, language of Pharma small

molecule screening to describe their activities. For

example, a ‘hit’ is an unnecessarily optimistic name

for a statistical outlier and the term ‘validation’ causes

as many problems as it might solve (see below). The

question, ‘How am I going to be confident that

this strange result is in fact real and significant’ en-

genders a different and perhaps more familiar mind-

set in an academic researcher than does ‘How do I

validate a hit’. Moreover, the notion that screening is

the antithesis of creative scientific thought couldn’t

be farther from the truth. Like all experiments,

screens are, one way or another, based on a central

thesis, i.e. that there exists an activity which when
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knocked down elicits phenotype X. One can go a

stage further and be more explicit in stating the cen-

tral hypothesis:

That there exists an activity in these cells (which

have been grown in a certain way and whose

response characteristics we assume to represent

the characteristics of the originating cell), which

when reduced below an unknown threshold by

a specified RNAi reagent introduced using a spe-

cified transfection reagent at a specific concen-

tration can produce phenotype X after a specific

period of incubation under specified conditions

(assuming that we can measure phenotype X

and that it is sufficiently distinct from other

phenotypes).

Although this may seem to be pedantry for its

own sake, it does focus attention on the assumptions

inherent in the assay design, the points where assays

might show greatest variation and where answers

might not be as universally applicable as first

hoped. Like genetic screens in model organisms

[8], an siRNA screen faithfully reports the answers

to the specific question posed so if the results of the

screen do not match expectations, it is always worth

reconsidering the assumptions underlying the assay

and screen. A central managed resource can provide

guidance, helping to define the aims and focussing

on the key objective while negotiating the com-

promises that have to be made to balance the tech-

nical feasibility of the undertaking with the return of

meaningful biological data. Given that we find our-

selves frequently negotiating these issues and discuss-

ing screens, what are the types of question we most

frequently encounter?

‘I have an idea for an assay, when can I
screen?’
While transferring an assay from a ‘one pipette/

coverslip’ environment to a ‘multi-channel device/

multiwell plate’ environment might seem to be a

simple linear question of re-optimization for a smal-

ler physical chamber, it is often less than straight-

forward. The many variables that make up an assay

are interconnected such that alteration in one can

have profound effects on the outcome of the assay

(Figure 1). Although, some of the assay steps will be

fixed (e.g. only one cell line or cell type or one class

of assay readout is possible), the key here is that the

development of the assay is an iterative process at-

tempting to maximize the response while

minimizing the experimental variation and identify-

ing the level of tolerance of the phenotypic output to

this variation. This process requires many test plates

and pilot (small scale) studies that are best performed

using the equipment that will be employed for the

primary screen (especially if the assay is in 384-well

plates) and moreover, requires constant interaction

between data analysts and biologists to maximize

the return of data [9]. In our facility, much of our

time is spent developing the assay with the research-

ers in a process that usually takes months rather than

weeks but which ultimately equips us with an intim-

ate knowledge of the assay system and the variables

influencing the assay outcome.

‘What source of siRNA reagents should
I use?’
Anyone setting up a facility or venturing into screen-

ing will be faced with the decision as to which

siRNA collection to use; usually, the choice boils

down to a commercial or homemade source.

Despite anecdotal reports that siRNAs from supplier

Figure 1: Exploring assay development space. A
pictorial representation of the relationships (grey lines)
between just some of the variables that impinge on
the phenotypic output of an assay (black arrows) and
which often have to be balanced against one another
when developing an assay for a high-throughput screen-
ing campaign. For example, the final cell density in any
well is influenced by the initial cell density the transfec-
tion efficiency, the transfecton toxicity, the well
position, the plate coating, etc.
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x are ‘better’ than those from supplier y (declarations

often based on quite small sample sizes), we are un-

aware of any peer-reviewed literature clearly iden-

tifying one commercial supplier as preferable over

another. Although all suppliers try to improve their

design algorithm and bioinformatics filters that

inform their siRNA designs [10], most collections

will be out of date to some extent as a result of the

rapid changes in genome annotation and ever

expanding knowledge of small RNA biology

[11–14]. However, they are easy to manage and pur-

chase (at a price). An alternative and successfully used

approach is to curate your own collection which is

very labour-intensive and requires extensive know-

ledge of the cell line used but has the advantage of

increased reagent specificity [15]. The commercial

world can be avoided completely by creating your

own reagents, e.g. esiRNA collections [16] in a simi-

lar manner to Drosophila and Caenorhabditis elegans col-

lections. However, this approach shifts the emphasis

for maintenance and quality control of the collection

firmly toward the facility. Another aspect to consider

is that as the primary screen is made easier by auto-

mation and centralization of expertise, it becomes

ever more frustrating to limit the number of candi-

dates that can be taken forward from a primary

screen to either a repeat screen or validation step to

just the relatively small number that can be afforded

by the individual researcher and so a second library of

either alternative sequences or individual oligo-

nucleotides is of immense benefit for follow-up stu-

dies although ‘cherry-picking’ from such collections

places even greater demands on the facility

infrastructure.

‘What transfection reagent should I use?’
One of the most frequently encountered and least

discussed technical aspects is the toxicity of reagents

used to transfer siRNA into cells. We have observed

significant batch-to-batch variation among some

reagents [6] (and even ‘within-batch’ variation),

reagent and cell type interactions [17], reagent-

induced cell-specific morphology effects and

reagent-induced assay readout interference. In our

view, most reagents induce some form of stress in

cells and how this stress manifests itself depends on

the cell type and the assay conditions [18–20].

Although alternative technologies such as electro-

poration exist, they are seldom affordable on the

scale of a genome screen (and can themselves suffer

from similar toxicity issues) [21, 22]. We deal with

this reagent problem empirically by iterative testing

of reagent types and doses ideally in an assay mimick-

ing the intended readout as far as possible and

constantly monitor reagent performance while

developing and perfecting the screen (Figure 2).

‘What cells should I use?’
Cells are the central component in any assay and the

component about which most assumptions are made

with respect to their genotype, response and ability

to serve as a model for a cell type in vivo, etc. Cell

lines differ in their inherent ability to be transfected

[22]. We find that how cells are manipulated is cru-

cial to the success of any assay and therefore try to

enforce strictly standardized cell culture (including

regular growth rate and contamination monitoring).

Additionally, the age or passage of the culture per se
influences the knockdown response and phenotypic

Figure 2: Our approach to optimizing the transfection protocol for a cell line.We initially tested 23 commercial
reagents at three concentrations in a reverse transfection format using an siRNA against Lamin A/C and classify
reagents by their knockdown efficiency and impact on cell viability. In the second round, the top four or five reagents
(with maximal knockdown efficiency and minimal toxicity) are tested over a narrower range of reagent doses and
cell densities in either an identical assay or one that is close to the final screen assay if a positive control siRNA
exists. The optimal conditions from this test are then used throughout the assay development process but are
revisited as the assay develops and changes are made.
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outcome [23, 24]. Although not a universal practice,

we try to complete genome-wide screens with one

batch of cells rather than split into several batches

over many weeks, as this can be equivalent to per-

forming several similar but subtly distinct screens.

Why might the maintenance and culture history of

cells matter so much? It is clear that cells in culture

are not uniform and the individual cells in any popu-

lation display natural variation in cellular states and

phenotypic response [25–29]. It is probable that this

variation contributes to some of the observed vari-

ation in response to siRNA challenge (see below)

[30]. Thus anything that might favour one cell

state rather than another (like allowing cells to over-

grow) can influence the measured phenotype. An

alternative approach gaining favour in some circles

is to use cells frozen down in assay-ready plates [31].

Cellular responses are also subject to plate positional,

edge effects, particularly in 384-well and greater well

formats that may not always reveal themselves as

changes in viability [32].

A common assay format is to compare the cellular

responses to different incubation conditions (e.g.

comparing two screens on the same cell line with

and without drug) or to compare two related cell

lines. For cell line comparisons, assumptions are

made about the similarity or differences between

them (either with respect to genotype or phenotypic

response) and these assumptions may benefit from

careful consideration. For example, recent technical

advances are revealing extraordinary inter- and

intra-tumour genotype and gene expression hetero-

geneity [33–35] and presumably the same applies to

the cell lines derived from them [36]. So far, our

experience suggests that screens aimed at such com-

parisons would benefit from more than one pair-wise

comparison.

‘What readout should I use?’
Ideally the readout of the assay should be limited

only by the imagination of the researcher and what

is measured should be as accurate and complete a

representation of the desired phenotype as possible.

It is in this area that a facility needs maximum

technological flexibility. If the cost of the proposed

screen readout is likely to be prohibitive or the assay

protocol too technically challenging for the degree

of automation available, most researchers are willing

to consider alternative, substitute, measures which

will be good enough (which requires that the

system is sufficiently well characterized to recognize

that a readout is good enough). Broadly speaking, we

favour fixed-endpoint assays where the readout is

captured on a cytometer or microscope rather than

homogenous assays, as they afford the greatest op-

portunity for multiplexing and alternative data gath-

ering [37]. Indeed image analysis and collection of

multiple parameters for each cell is an increasingly

popular readout for many assays and may provide a

robust approach to manage the biological variation

seen in screens [38–41]. Although well-averaged

measurements can obscure subtle variations in

phenotypic response in sub-populations of cells

[42] it is often possible to identify simpler population

classifications that are sufficiently informative to serve

as a screen-readout [43]. Image based readouts also

provide a facility with a wealth of bystander data

(data not originally planned to be used by the

researcher but which can be accumulated and

amalgamated across screens to create an useful

database, e.g. cell viability or cell shape). A core

facility is in the best position to maximize data

extraction from different screens and collate them

centrally.

‘What controls should I use?’
Control siRNAs are usually included on every plate

in a screen and can be used in different ways at dif-

ferent times in the screening process. We tend to use

them as indicators of screen efficiency and for data

curation in the primary screen and as tools for nor-

malization in follow-up screens. Negative or null

control siRNAs are often designed against

non-mammalian proteins or are modified so that

they do not enter into the RISC complex [44, 45].

We often find in analysing screen data that such con-

trols cannot be assumed to occupy the central,

medial position in the dataset as might be anticipated

(since they have no effect) but instead, can often be

skewed toward one end of the distribution. This is

particularly evident in our hands when looking at

viability assays; our interpretation has been that

almost all siRNAs in the library can have some

effect on viability and perhaps simply the engage-

ment of the RISC complex is sufficient to retard

cell growth to some extent in some lines. Often

the point of the screen is to identify putative activ-

ities so positive control siRNAs (i.e. that can elicit

the desired phenotype) may not be readily available.

It is possible to develop an assay and prosecute a

screening campaign in the absence of a positive

control but very much harder to do so. It is also
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common practice to use an siRNA which produces a

recognizable phenotype as a control to demonstrate

that the transfection was effective [1, 4].

‘How do I analyse the data?’
Much work has gone into identifying appropriate

methods to analyse RNAi data to compensate for

assay bias and enrich for true hits by statistical and

bioinformatics analysis [46–48]. Since different assays

can have distinct response characteristics there is

unlikely to be only one best way to analyse the

data and it is beyond the available space to discuss

all of the possibilities here [49–53]. Certainly we

would advise visualizing data graphically as a good

way of identifying problems in a dataset [54]. We

also find it best to be ruthless and disregard data

where there is clearly a problem (e.g. where the

control siRNAs in a minority of plates are out of

keeping with the rest of the dataset). An integrated

facility quickly learns to identify such problems and

the information can be fed back to the screeners to

modify future screening campaigns if necessary. It is

our impression that strong hits or responses usually

remain so whatever the type of analysis employed

although hit classification for weaker effects can

vary enormously depending on the technique

employed [55]. From the researchers’ point of

view, the important question is whether it is possible

to employ some measures or analysis of the data that

maximizes the return of biologically relevant hits or

hits that will in some sense be true. Although there

have been a number of additional bioinformatic fil-

ters and analyses employed to increase the frequency

of selecting genuine biological hits from RNAi data

[56, 57], we are of the opinion that ultimately there

is probably a limit to what statistics and analysis can

provide given the degree of biological variation and

pragmatically it might be best to be more generous

with thresholds for defining hits and spend more

time on further experiments.

‘How do I validate my hits?’
The phrase ‘hit validation’ maybe an example where

the choice of language can impact on the perception

of screen data and the nature of the subsequent ex-

perimentation. Originally from the Pharma chemical

screening environment (where it usually referred to

the question ‘Is the observed effect due to the chem-

ical that I believe to be in that well’), ‘validation’ has

begun to acquire a broader, less precise meaning.

It does not imply biological validity (i.e. that the

observation is true under all circumstances, or that

loss of gene X alone causes the observed phenotype).

Moreover, ‘validation’ isn’t a process following a set

of immutable rules with a defined end-point; like all

research, the observation (the RNAi effect) will be

constantly challenged as knowledge evolves and is

only as ‘valid’ as the last experiment. The central

question for siRNA screens is ‘for a number of can-

didates from the primary screen, what is the quickest

way to become confident that the effects elicited

by those reagents are largely or solely the result

of the disappearance of the intended protein’. Any

approach that increases the confidence would be a

‘validation’ strategy and perhaps the best such cor-

roborative data would come from techniques other

than RNAi, e.g. mouse or zebrafish mutants. Most

users agree that one of the best approaches that is

amenable to larger numbers of samples is rescue of

the phenotype by expression of a siRNA resistant

clone [58, 59], although precise modulation of the

expression levels of the rescuing clone is essential, but

not straightforward, to achieve. Even more straight-

forward and by far the most popular start point for

validation is to show that the effect is produced by

more than one oligonucleotide sequence. Such

approaches are not without their problems as alter-

native siRNA reagents with different sequences may

be inherently more or less effective than the original

siRNA [4, 60] and interpretation of data from these

screens can be further complicated by the fact that

the relationship between the extent of mRNA de-

crease, decrease in protein levels and phenotypic

change might not be linear for all genes [61].

Validation requires a combination of many different

techniques and approaches often in multiwell plate

format and it is best if assays designed to classify hits

from the primary screen are developed in conjunc-

tion with the primary assay. In short, the end of the

screen is the start of a very long journey.

‘What are the common artefacts?’
The most well-known artefact is that of off-target

effects, i.e. unintended silencing of some activity

other than the intended target. The mechanisms by

which an off-target effect can be produced are many

fold and well-reviewed [62–67] and often such ef-

fects become apparent only after extensive work. As

knowledge about the biology of small and non-

coding RNAs increases, it is to be hoped that reagent

design can improve further. However, it is possible

that no matter what design algorithms are used,
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siRNA will always be to some extent ‘dirty’ reagents,

i.e. having effects additional to those for which they

were designed. Image-based screens recording

multiple parameters per cell might make it easier to

identify a true phenotype from apparently similar

phenotypes generated by off-target effects [68].

There is an alternative, more positive view of

off-target effects: any oligonucleotide eliciting a

phenotype solely through an off-target effect is still

a reagent that elicits the desired phenotype (and

therefore may well be pursuing if the research re-

quires it) but the precise mechanism of its action is

unknown, although it probably involves RNA at

some point [66].

A less well-described assay artefact we have en-

countered is the effect of cell death on a number of

different readouts primarily luciferase assays and

fluorescent protein assays. We observe that RNAi

reagents that cause significant cell death can also dis-

proportionately increase the fluorescent or lumines-

cent output of those cells such that the top hits

contain an over-representation of siRNAs inducing

cell death [69].

‘Are siRNA screens reliable and
reproducible?’
Increasing numbers of publications clearly attest to

the fact that RNAi screening works and identifies

novel activities that can be shown by methods

other than RNAi to be true. However, our numer-

ous ‘corridor conversations’ about rumoured screen

artefacts or the inability of researchers to reproduce a

published observation using similar reagents suggest

that there is still some unease about how to interpret

results from siRNA screens. The similarity between

replicates within any one screen is usually high, i.e.

screens are self-consistent. But the frequency with

which primary hits can be reproduced in secondary

screens is variable (a combination of genuine repro-

duction failure, identification of the effect as entirely

an off-target effect and possibly differences in the

analysis of data between genome-wide and smaller

scale experiments) [70]. What might make an indi-

vidual RNAi reagent fail to reproduce from one oc-

casion to another or from one researcher to another?

For any one cell, the phenotype resulting from a

reduction in the level of a target protein probably

depends on:

� the rate and extent of the reduction (and whether

the phenotype responds linearly to reduction,

requires a threshold before an effect is observed

or shows an alternative more complex dose

dependency).

� the degree of functional redundancy of the protein

and whether the protein is involved in multiple

cellular processes.

� any specific phenotypes elicited by the transfection

process per se.
� any contributing phenotypic effects of off-target

actions of the RNAi reagent.

Within a cell population, the many possible

distinct cellular states that co-exist could determine

the measured penetrance of the phenotype in that

population [28]. All of these aspects could contribute

to the day-to-day variability of assays and might

therefore contribute to the failure of some primary

screen ‘hits’ to reproduce even in the hands of the

same researcher. It would also suggest that hits

surviving several rounds of screening are likely to

be those showing the least complex of dependencies.

When screening data from different laboratories

addressing either similar or apparently identical areas

of biology are compared, the overlap can be very

disappointing, classic examples being those of screens

aimed at understanding the biology of HIV [71, 72]

or JAK/STAT signalling [73]. If, as suggested above,

each screen provides a precise answer to the question

posed, it might be that there are sufficient differences

in assay design and execution to explain the poor

overlap. In that sense all screen data are ‘correct’ it

is just that the questions posed were different in

detail. Such an interpretation therefore focuses atten-

tion on the nature of the information sought from a

screen. Given the possibility for variability in the

phenotypes elicited by individual siRNAs it is un-

likely that any one screen will give a complete and

full inventory of all of the activities involved in a

biological process in either one cell line or across

all cell lines. Such data is therefore probably best

garnered by multiple screens possibly across many

lines or with distinct complementary readouts

[70, 74].

These cautious sentiments, however, should not

detract from the overwhelming evidence that the

careful and intelligent application of genome-wide

RNAi screening is an increasingly successful research

tool. Even the most cursory of surveys of the litera-

ture for 2010 reveals at least 25 publications report-

ing new and interesting results from genome-wide

siRNA, esiRNA or RNAi screens (and an even
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larger number of publications reporting genome-

wide shRNA screens, miRNA screens or in vivo
screens in Drosophila or C. elegans). These screens

used assays in both mammalian and Drosophila cell

systems to identify new components regulating sig-

nalling pathways [69, 75–80], mitosis [15, 81, 82],

regulation of alternative splicing [83, 84], regulation

of cell spreading [85], regulation of apoptosis [86],

regulation of basal autophagy [87], regulation of pro-

tein secretion [88], innate immunity [89] and stem

cell identity [90]. They have addressed disease pro-

cesses from host-pathogen interactions [91] and viral

replication [92–94] to tuberculosis [95] and cancer

[81, 96, 97]. In almost all cases, the hits from the

primary screen were rescreened in at least one further

round of screening using either alternative sequences

or individual sequences (if a pool was used) and a

subset of these high confidence hits were analysed

further using techniques that did not rely on RNAi.

Each one of these reports represents the start of new

and potentially valuable lines of enquiry and al-

though in many cases only a few genes of interest

are highlighted in the publication, it is likely that

these hard won datasets contain within them yet

more gems waiting to be mined. One conclusion

would seem to be that many areas of research can

potentially benefit from a well-thought out RNAi

screen and in our experience, the most common prob-

lem faced by most screeners is that they end up with

more ‘high confidence’ candidates than they can work

on at any one time and therefore usually face difficult

decisions about prioritizing further work.

What’s in the future?
In the short term we anticipate:

� improved and more widespread adoption of smal-

ler screening formats (including spotted arrays)

with consequent increased throughput [6].

� Increased understanding of RNA biology [13, 98]

[99] and the ways in which its disruption can lead

to cellular phenotypes will aid the interpretation of

existing and future data.

� Ever increasing demand for, and sophistication of,

image based screens and the analysis thereof.

� Increasing use of either real time or dynamic

screen formats or assays mimicking more closely

in vivo settings (3D culture, mixed cell assays).

� Improvements in cell culture and increased aware-

ness of the diversity of cell states and sensitivities

probably driven by advances in stem cell research

where considerations of the culture conditions are

more to the fore.

We would like to see:

� the evolution of a more cohesive academic screen-

ing community with open data sharing and image

repositories for screening data to enable virtual

screening (e.g. images captured for one screen

being re-analysed for an alternative phenotype).

Although researchers are often uneasy with the

idea of sharing screen data before it has been

fully mined, that process can be long and tortuous

and we suggest that the community as a whole

would benefit from earlier data availability and

collaboration. Increased adherence to the pro-

posed MIARE [100] and MIACA standards of

curation and reporting would be a prerequisite.

� Publishers recognizing that every screen has its

limits and not every screen can be the ultimate

description of a particular biology.

� Commercial suppliers to seize the opportunity af-

forded by the increase in academic screening and

collaborate or partner such ventures with increased

openness with respect to RNAi reagent design

principles, open source or easily accessible software

and interfaces, etc.

Key Points

� Like all screens, siRNA screens are based on a central question
or assertion. Understanding precisely what the question is,
what its limitations are and how the real experimental setup re-
flects the question is of vital importance if the screen data is to
bemeaningful.

� siRNAs are imperfectreagents.Fortunately,wehave a gooddeal
of knowledge about the ways in which they are imperfect.
However, assays based on siRNAs will always suffer from some
degree of variance that the researcher has to copewith.

� Bekind toyourcells anddonot assume that they are a homogen-
ous population.

� Decidingwhichhitshaveahighconfidencevaluerequires asmuchor
more effort than the primary screen that identified them and
shouldutilize a large range of complementary techniques

� A central or shared core facility is an extremely efficient way to
organize screening and enables the creation of repositories of
knowledge and data that are of value to thewider community.
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