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ATARIS:
Computational quantification of
gene suppression phenotypes
fromm multisample RNAI screens
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Supplementary Figure 1. A schematic diagram of the ATARIS algorithm.



Statistical Method

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

Let X denote a p x n matrix with each element X
representing the observed phenotypic eftect
produced by reagent | in sample |.



Statistical Method

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

X*:X-U1nT

U is a vector of length p such that pi = median(X;e)
and 1nis a vector of 1's of length n.



Statistical Method

Let:
C - denote a vector of length n representing the consensus

orofile for X*
e - denote a vector of length p consisting of a relative effect

size for each RNAI reagent.

ATARIS models each measurement X*; as a product of its
corresponding relative effect size e; and phenotypic eftect ¢;

An approximation for X* is given by
X*~ec'

set max(e) =1 for identifiability.



Statistical Method

We begin by initializing ¢ with the mean values of X* in each sample:
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Statistical Method

If either criterion is not fulfilled, we remove one reagent from the set K as
follows:

1. If any reagent r € R& does not satisfy criterion (2), we discard the one
with the lowest effect magnitude €.

2. Otherwise, we discard the reagent r € R; with the lowest Spearman
correlation coefficient between its profile and the consensus profile c.
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ATARIS accounts for patterns in RNAi reagent data in order to quantify the phenotypic effect of
gene suppression in each sample.
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Proot of Concept



Influence of data set size and context on ATARIS results.
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ATARIS consistency scores are associated with on-target gene suppression.
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ATARIS gene phenotype values reflect biological dependencies.
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ATARIS phenotype values enable phenotype-based analyses for biological discovery.
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Characterizing the role of HNF1B in cancer.
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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
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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.
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0.669396209997202
0.245828946690271
-0.243415510393393
0.566453840342808
-1.1764979423836
0.0641259790132206
-0.715165269307273

-0.0549539508361078

-0.252406076292408

0.660043020577863

0.0086449645006627

1.08689888825479
-0.0481068792687
-0.4530168548563
-1.0331009167584
-1.8299543185687
0.53252969199909
0.65151079452029
0.50585378200152
-0.4115140970582
-0.0096189710900
-0.2850143099454
-1.2029338586153
-0.2940807488016
0.203022
0.84498883987648

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.



shRNA  gene.symbol
TRCNOOOA73948m_st
TRCNOOOOA73949m_st
TRCNOOOOA73950m_st
TRCNOOOO73951m_st
TRCNOOOOA73952m_st
TRCNOOOOD82663m_st
TRCNOOOOV82664m_st
TRCNOOOO82665m_st
TRCNOOOOV82666m_st
TRCNODOOV82667m_st
TRCNOOOOV63783m_st
TRCNOOOOD63784m_st
TRCNOOOOD63785m_st
TRCNOOOOV63786m_st
TRCNOOOO63787m_st
TRCNOOOOO83208m_st
TRCNOOOOD83209m_st
TRCNOOO2O83210m_st
TRCNOOOOO83211m_st
TRCNOOOOO83212m_st
TRCNOOO2A53919m_st
TRCNOOOODS53920m_st

isUsed
10404
10404
10404
10404
10404
10777
10777
10777
10777
10777
11039
11039
11039
11039
11039
11039
11039
11039
11039
11039
11261
11261

sol.number

FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE

NA
1
1
1
1
NA
NA
NA
NA
NA
1
1
1
2
2
1
1
2
2
2
1
NA

sol.name

NA NA
10404_1_01111
10404_1_01111
10404_1_01111
10404_1_01111

sol.id cscore
0.212 0.614
Q1111 1.07
91111 0.333
91111 0.652
91111 0.33
0.0343 0.924
9.0311 0.931
0.138 0.727
0.481 0.33
9.693 0.203

pval
0.811
0.0855
0.465
0.223
0.468
0.969
0.972
0.872
0.626
0.516

11039_.1_1110011000
11039_1_1110011000
11039_1_1110011000
11039_2_0001100111
11039_2_0001100111
11039_1_1110011000
11039.1_1110011000
11039_2_0001100111
11039_2_0001100111
11039_2_0001100111

1110011000
1110011000
1110011000
0001100111
0001100111
1110011000
1110011000
0001100111
0001100111
0001100111

11261_1_1010
NA NA

1010
0.263

0.652
0.546

0.223
0.781

e e 8 B e
&NNH&UJQQUIQ
£N 8W = oo Wuiwun

0.0891
0.0295
0.0897 0.213
0.0836 0.206
0.00487 0.039
0.0344 0.123
0.0738 0.191
0.618 0.746
0.0633 0.175
0.345 0.51

0.213
0.115

Supplementary Data 3: Achilles_102lines_shRNA_table.txt

Tab-delimited table. Each row contains information for one screened shRNA reagent. The field
‘isUsed’ signifies whether the data of the shRNA was used to generate any gene solution.
‘sol.number’ identifies which solution of the targeted gene used data from the shRNA. ‘sol.name’ is
a unique identifier 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
file. 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 g-value for each shRNA.



