RNA interference (RNAi) has become a powerful technique for genetics and drug discovery. We examine and compare RNAi and small-molecule screens.
Comparing data characteristics of RNAi and small molecule screens: many groups have observed that there are differences between RNAi and small-molecule HTS data. 
Library design: most siRNA reagents should have an expressed cellular target and knockdown of each target.
Transfection: the transfection process is a major source of variability for siRNA screens. Transfection also causes cell stress and can affect cell viability.
Kinetics and mechanism of RNAi action: RNAi reagents tend to reduce the target gene in the cell2. Thus, RNAi reagents generally require longer periods for maximal effect.
Number and quality of controls: RNAi positive controls generally have weaker effects than small molecule positive controls.
RNAi Screening Analysis Workflow: below, we present a sample workflow for analyzing RNAi HTS data. 
Step 1: Data Triage: data should be examined while the screen is in progress to allow the identification of potential problems as they occur.
Step 2: Normalization: normalization is a process intended to remove systematic errors from the data. 
Fraction or percent of control: one common approach is division of each sample value by the mean of the control of interest. This method is adequate for “well-behaved” data.
Fraction or percent of samples: another approach is when the mean of the samples is substituted for the mean of negative controls in the percent of control calculation.
[bookmark: _GoBack]z-score and robust z-score: z-score is frequently used to normalize data. The robust z-score replaces the outlier-insensitive median and MAD for mean and SD in the z-score.
B score: if data triage has identified the presence of within-plate systematic effects, the B score normalization15 may be applied.
Step 3: Calculation of Quality Metrics: before proceeding to intensive analysis, a screener must ensure quality to permit legitimate conclusions.
Z′- or Z-Factor: Z′-factor is often used because it is based on controls, while Z-factor may be used during screening to assess performance of the screen on actual samples. 
Strictly Standardized Mean Difference: SSMD is the ratio between the difference of the means and the standard deviation of the difference between two populations18.
Receiver Operator Characteristic (ROC) Curves: ROC curves plot sensitivity versus 1-specificity. An area of 1 represents a perfect predictor.
Step 4: Hit Identification: “hit” is the process of deciding which sample values differ meaningfully from those of the negative controls. 
Mean + or − k Standard Deviations: this involves selecting a standard deviation threshold of the normalized data relative to the mean. 
Median + or − k MAD: this method is robust to outliers and has been shown to identify weak hits in RNAi data more effectively than mean + or k standard deviations 27.
Multiple t-tests: it may be appropriate assess the difference in means between replicates for each condition with multiple t-tests29.
Quartile-Based Selection: this approach sets upper and lower hit selection based on number of interquartile ranges above or below the first and third quartiles of the data.
SSMD for Hit Identification: SSMD can be employed for hit identification by screeners concerned with controlling the rate at which siRNAs fail to be identified as positives.
Redundant siRNA Activity (RSA): RSA ranks silencing reagents according to experimental effect and assigns a p-value to all reagents for a single gene. 
Rank-Product: the premise is that a consistent hit should be highly ranked in each independent biological replicate set.
Bayesian Models: Bayesian statistics use Bayes’ Theorem to calculate the probability that a particular hypothesis is true given the observed evidence. 
Conclusions and Future Directions: one main issue with RNAi is that statistical techniques for these assays are still in their infancy. It should be emphasized that rigorous secondary screening is necessary to validate primary screen findings6.
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