
Data sources and 
data reduction

CCLE
48270 alterations 

1030 cell lines

GDSC
265 compounds 

990 cell lines

Data matching 
(shared cell lines)

Alterations (X)
48270 alterations 

648 cell lines

Responses (Y)
265 compounds 

648 cell lines

Data analysis 
(for each compound)

Alteration exclusions
(non-driver,

frequent/infrequent,
redundant ones)

Alterations (X)
501 alterations 
648 cell lines

Responses (Y)
265 compounds 

648 cell lines

Random forest
(default tuning parameters)

Missing data removal

Alterations (X*)
501 alterations 

N*<648 cell lines

Response (Y*)
1 compound 

N*<648 cell lines

Prediction power
(CCC between  

observed AUCs 
and OOB 

predictions)

Variable 
importance 

(p-values from 
permutation 
importance)

Reporting results

Model checking

Alteration 
variance / 

correlation 
stability after 
missing data 

removal

Stability of the 
OOB 

prediction 
error through 

the forest 
growth process

Report 1
For compounds with 
an at least fair CCC: 
CCC, 95% CI, mean 
AUC, sample size, 

number and name of 
significantly 

influential alterations

Report 2
For alterations in 

Report 1: significance 
frequency, ID and 
size of alteration 
cluster, names of 

influenced 
compounds

Discovering drug-gene interactions
(pairs of compounds with similar average 
AUC but different associated alterations)

Graphical 
investigations

AUC (logit-
transformed) 
distributions 
conditional to 

alteration 
combinations

Formal 
statistical tests

Two-way ANOVA with 
AUC (logit-transformed) 

as the response, 
compound as factor 1, 

and alteration 
combination as factor 2


