
ATARiS
Erkin Otles 

CS 838



Overview

• RNAi 

• ATARiS Method 

• Proof of Concept



RNA Interference











ATARiS:  
Computational quantification of 
gene suppression phenotypes 
from multisample RNAi screens





Statistical Method

For a given gene (G) let: 
n - denote the number of screened samples 
p - denote the number of reagents targeting 

Let X denote a p × n matrix with each element  Xij 
representing the observed phenotypic effect 
produced by reagent i in sample j.



Statistical Method

Because we are only interested in finding the relative 
effects of gene suppression, we median-center each 
row of X. 

X* = X - μ 1nT

μ is a vector of length p such that μi = median(xi•) 
and  1n is a vector of 1's of length n.



Statistical Method
Let: 
c - denote a vector of length n representing the consensus 
profile for X*  
e - denote a vector of length p consisting of a relative effect 
size for each RNAi reagent.  

ATARiS models each measurement X*ij as a product of its 
corresponding relative effect size ei and phenotypic effect cj. 

An approximation for X* is given by 
X* ~ e cT 

set max(e) =1 for identifiability.
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Statistical Method





ATARiS accounts for patterns in RNAi reagent data in order to quantify the phenotypic effect of 
gene suppression in each sample.  

Diane D. Shao et al. Genome Res. 2013;23:665-678 
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Proof of Concept



Influence of data set size and context on ATARiS results.  

Diane D. Shao et al. Genome Res. 2013;23:665-678 
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ATARiS consistency scores are associated with on-target gene suppression.  

Diane D. Shao et al. Genome Res. 2013;23:665-678 
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ATARiS gene phenotype values reflect biological dependencies.  

Diane D. Shao et al. Genome Res. 2013;23:665-678 
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ATARiS phenotype values enable phenotype-based analyses for biological discovery.  

Diane D. Shao et al. Genome Res. 2013;23:665-678 
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Characterizing the role of HNF1B in cancer.  

Diane D. Shao et al. Genome Res. 2013;23:665-678 
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Supplementary Data 1: Achilles_102lines.gct
The Project Achilles dataset that was analyzed by ATARiS, after pre-processing and 
normalization as described in Methods. A tab-delimited table in gct format. Each row contains 
data for one shRNA out of 53341. The first column contains unique shRNA identifiers. The 
second column describes for each shRNA its target gene. Each following column contains data 
for one of the 102 screened cell lines. Values are Z-scores of log2 fold-change values. Lower 
values represent lower abundance of the shRNA relative to the levels detected in the DNA 
plasmid reference pool. 



Supplementary Data 2: Achilles_102lines_gene_solutions.gct
Tab-delimited table in gct format. Rows are 8280 gene solutions. The first column is a unique 
gene solution identifier. The second column is the gene symbol of the targeted gene. The next 
102 columns are cell lines. Lower values represent higher relative dependency of a cell line on 
the targeted gene.



Supplementary	
  Data	
  3:	
  Achilles_102lines_shRNA_table.txt	
  
Tab-­‐delimited	
  table.	
  Each	
  row	
  contains	
  information	
  for	
  one	
  screened	
  shRNA	
  reagent.	
  The	
  ?ield	
  
‘isUsed’	
  signi?ies	
  whether	
  the	
  data	
  of	
  the	
  shRNA	
  was	
  used	
  to	
  generate	
  any	
  gene	
  solution.	
  
‘sol.number’	
  identi?ies	
  which	
  solution	
  of	
  the	
  targeted	
  gene	
  used	
  data	
  from	
  the	
  shRNA.	
  ‘sol.name’	
  is	
  
a	
  unique	
  identi?ier	
  for	
  the	
  solution	
  generated	
  using	
  the	
  shRNA	
  data.	
  ‘sol.id’	
  is	
  a	
  binary	
  string	
  with	
  
each	
  digit	
  representing	
  one	
  shRNA	
  targeting	
  the	
  gene,	
  according	
  to	
  the	
  order	
  of	
  appearance	
  in	
  this	
  
?ile.	
  A	
  ‘1’	
  means	
  the	
  shRNA	
  was	
  used	
  to	
  generate	
  the	
  current	
  gene	
  solution	
  and	
  ‘0’	
  means	
  it	
  was	
  not	
  
used.	
  The	
  ‘cscore’,	
  ‘pval’	
  and	
  ‘qval’	
  columns	
  hold	
  the	
  consistency	
  score	
  and	
  its	
  corresponding	
  p-­‐
value	
  and	
  q-­‐value	
  for	
  each	
  shRNA.	
  


