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Supplementary Figures legends 22	

Supplementary Fig. 1: Gene ontology analysis for gene clusters identified in CCLE and 23	

GDSC. 24	

Supplementary Fig. 2: (A) Heatmap clustering with 471 cell lines (in columns) and selected 25	

genes (in rows), with GDSC data. (B) EMT status of the cell lines.  26	

Supplementary Fig. 3: GSEA enrichment results. Green indicates gene modules significantly 27	

downregulated, whereas red indicates gene modules significantly upregulated. Results for 28	

CCLE are displayed in the left column; results for GDSC are displayed in the right column. 29	

Supplementary Fig. 4: Pseudo F value for the 15 drugs common to CCLE and GDSC. The 30	

pseudo F index have been computed from the AUC values for each drug. The pseudo F 31	

statistic is the ratio of between-cluster variance to within-cluster variance. Large values of 32	

pseudo F indicate well-separated, tight clusters. Drugs are listed in descending order of 33	

pseudo F values for clustering 34	

Supplementary Fig. 5: Distribution of IC50 values for each cluster in CCLE and GDSC. 35	

Ordered according to mean IC50 for the cluster. From resistant (left) to sensitive (right). 36	

Supplementary Fig. 6: Barplot of the number of mutations in cell lines 37	

The eight genes in bold were used for cluster characterization 38	

(A) Proportion of cell lines mutated for each gene. Red in CCLE and blue in GDSC. 39	

(B) Proportion of same cell lines mutated in CCLE and GDSC. 40	

(C) Among the mutated cell lines in CCLE and GDSC, proportion of same cell lines mutated. 41	

(D) Among the mutated cell lines in CCLE and GDSC, proportion of cell lines with exactly 42	

the same mutation. 43	
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Supplementary Fig. 7: Number of drugs tested for each cell line. Many drugs were not tested 44	

for a large set of cell lines (in red). Even when a test was performed, in many cases IC50 45	

could not be extracted and have been estimated as explained in the main text (green). Values 46	

in blue are observed IC50 values. 47	

Supplementary Fig. 8: AUC distribution for each cluster in CCLE and GDSC. Ordered 48	

according to the mean AUC. From resistant (left) to sensitive (right). 49	

Supplementary Fig. 9: IC50 distribution for each cluster in CCLE and GSK. Ordered 50	

according to the mean IC50. From resistant (left) to sensitive (right). 51	

Supplementary Fig. 10: IC50 distribution for each cluster in GDSC and GSK. Ordered 52	

according to the mean IC50. From resistant (left) to sensitive (right). 53	

Supplementary Fig. 11: IC50 distribution for each cluster in CCLE and gCSI. Ordered 54	

according to the mean IC50. From resistant (left) to sensitive (right). 55	

Supplementary Fig. 12: IC50 distribution for each cluster in GDSC and gCSI. Ordered 56	

according to the mean IC50. From resistant (left) to sensitive (right). 57	

Supplementary Fig. 13: Mean viability distribution for each cluster in CCLE and gCSI. 58	

Ordered according to the average mean viability. From resistant (left) to sensitive (right). 59	

Supplementary Fig. 14: Mean viability distribution for each cluster in GDSC and gCSI. 60	

Ordered according to the average mean viability. From resistant (left) to sensitive (right). 61	

Supplementary Fig. 15: Drugs displaying significantly high (A) or low (B) levels of activity 62	

in a given pair of cell lines (i.e. in CCLE and GDSC) relative to the remaining cell lines. The 63	

138 drugs from CCLE and GDSC were used. Colors correspond to the drug target family. 64	

(C) Distribution, by target family, of the 138 drugs. 65	

(D) The drugs significant for each cell line cluster. Drugs and clusters are ordered by number 66	

of associations. 67	
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Supplementary tables legends  68	

Supplementary Table 1: Mutations for each cluster in CCLE dataset. The proportion of cell 69	

lines mutated, with raw and adjusted Fisher p-values. 70	

Supplementary Table 2: Mutations for each cluster in GDSC dataset. The proportion of cell 71	

lines mutated, with raw and adjusted Fisher p-values. 72	

Supplementary Table 3: Significant associations between CCLE and GDSC found in both 73	

dataset with IC50. 74	

Supplementary Table 4: Number of cell lines with sensitivity measure in each dataset. The 75	

numbers were computed based on the cell lines common to each pair of dataset. 76	

Supplementary Table 5: List of drugs significantly associated with a sensitivity phenotype 77	

for each cluster. 78	

Supplementary Table 6: List of drugs significantly associated with a resistant phenotype for 79	

each cluster. 80	

Supplementary Table 7: Significant associations between CCLE and GDSC found in both 81	

dataset with AUC. 82	

Supplementary Table 8: Significant associations between CCLE and GSK found in both 83	

dataset with IC50. 84	

Supplementary Table 9: Significant associations between CCLE and gCSI found in both 85	

dataset with IC50. 86	

Supplementary Table 10: Significant associations between CCLE and gCSI found in both 87	

dataset with mean viability. 88	

  89	

 90	

 91	
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Supplementary Information 113	

Discrepancies in mutational data between CCLE and GDSC 114	

We investigated a set of 64 genes for the presence of mutations in both the CCLE and GDSC 115	

datasets. We investigated the consistency of mutation patterns. Thirteen genes were reported 116	

to have no mutations in GDSC, in any of the 471 cell lines studied (AKT2, CCND1, CCND2, 117	

CCND3, CDK4, CDK6, EP300, FGFR2, MDM2, MLLT3, MYCL1, MYCN and 118	

SMARCB1). We focused on the remaining 51 genes. The most frequently mutated gene was 119	

TP53, with a frequency over 60%, mutation frequencies remaining below 20% for the other 120	

genes (Supplementary Fig. 6A). A previous study reported high levels of agreement 121	

concerning the reported presence of mutations in identical cell lines1. However, for cell lines 122	

displaying mutations of at least one of these genes, the mean proportion of cell lines with 123	

mutations of the same genes was about 20% (Supplementary Fig. 6C) and the mean 124	

proportion of cell lines displaying identical mutations within the genes was 44% 125	

(Supplementary Fig. 6D). Only for eight genes (TP53, KRAS, NRAS, APC, PIK3CA, BRAF, 126	

PTEN and RB1) did at least 5% of identical cell lines display mutations in both datasets 127	

(Supplementary Fig. 6B). Furthermore, the proportion of identical cell lines mutated was 128	

64%, and the mutations observed were identical in 84% of cases. By contrast, 12% of 129	

identical cell lines had mutations for the remaining genes, with 36% of the mutations 130	

observed identical (Supplementary Fig. 6C-D). 131	

Drug screening data 132	

The large-scale drug screening programs of the Broad and Sanger Institutes have provided to 133	

the scientific community an unprecedented wealth of publicly available data. Molecular data 134	

have been systematically collected for each cell line, but far less information is available for 135	
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drug screening. Considering the 471 cell lines common to CCLE and GDSC, only 47% of the 136	

cell lines from CCLE and 90% of those from GDSC have been tested for at least one drug 137	

(Supplementary Fig. 7). In CCLE and GDSC, 28% and 22% of the cell lines, respectively, 138	

were tested for all compounds. Moreover, in many cases (25% in CCLE and 45% in GDSC) it 139	

was not possible to extract the IC50 from the dose-response curve. In these cases, the IC50 was 140	

set to the maximum concentration used for screening in the CCLE study, whereas a 141	

mathematical extrapolation was applied in the GDSC study. In order to overcome these 142	

issues, both study also report the AUC (area under the dose response curve) that can always 143	

be calculated. 144	

 145	

Comparison between CCLE and GDSC based on AUC 146	

To evaluate the relevance of our method to the variation of drug sensitivity metric, we looked 147	

at the area under the dose response curve (AUC). We evaluate the robustness of our cell line 148	

classification with the 15 drugs shared between CCLE and GDSC. 149	

 150	

We first evaluated whether our clustering was more discriminant than the tissue of origin of 151	

the cell lines, in terms of drug response. We calculated a pseudo F-statistic using the AUC 152	

values for each of the 15 drugs common to CCLE and GDSC. Ten out of fifteen drugs had a 153	

higher ratio in CCLE and GDSC for our clustering than for clustering based on tissue source 154	

(Supplementary Fig. 4). This trend was confirmed by a t-test comparing the pseudo F values 155	

for our clustering with those for ‘tissue partitioning’ (CCLE t.test p-value = 0.011, GDSC 156	

t.test p-value=0.043). 157	

 158	

We then performed the same analyses as those performed with the IC50, to identify 159	

association between cell line clusters and drug response but based on the AUC. Four out of 160	
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the seven cell lines clusters-drugs associations were robustly found using the IC50 and the 161	

AUC (Supplementary Table 7 and Fig. 8): ADG cluster being sensitive to erlotinib, SKCM 162	

being sensitive to the Raf kinase B inhibitor PLX4720 and the MEK inhibitor AZD6244 163	

whereas the latter is not active in BRCA cell line cluster. In addition, SKCM cluster appears 164	

resistant to crizotinib (ALK inhibitor) and AZD0530 (Src and Abl inhibitor) that is 165	

concordant with the wild-type mutational status of SCKM cells for ALK, Abl1/2 and Src2 . 166	

Lapatinib appears inefficient in HAL cluster that is consistent as no EGFR or ERBB2 167	

mutation have been reported in HAL cell lines in both CCLE and GDSC.   168	

Many cell lines never achieved 50% inhibition for many drugs. In this case, data have been 169	

either truncated by the maximum dose tested (as in CCLE), either they have been extrapolated 170	

(as in GDSC) (Supplementary Figure 5). On the contrary the AUC can always be calculated. 171	

These variabilities can explain the variation of results. However more than half of the cell 172	

lines clusters-drug associations were found using both IC50 and AUC. 173	

 174	

Comparison between CCLE, GDSC and GSK 175	

We explored the relevance of our classification with two outside datasets. For this, we kept 176	

our robust clustering of cell lines define with the CCLE and GDSC. For each dataset and each 177	

drug separately, we investigated whether the mean drug sensitivity measure available of a 178	

given cell line cluster differed significantly from those for the other cell line clusters (see 179	

Materials and Methods). We then investigate if significant cell line clusters-drug associations 180	

can be found in these different datasets.  181	

First we consider the third dataset used by Haibe-Kains et al1, the GlaxoSmithKline cell line 182	

collection (GSK)3. This panel is composed of 319 cell lines that have been screened on 19 183	

drugs. Only lapatinib and paclitaxel have been tested by GSK among the 15 drugs shared 184	

between CCLE and GDSC. A set of 194 cell lines was common to the three studies. However 185	
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the actual number of cell lines for which we have a sensitivity measure for lapatinib and 186	

paclitaxel is smaller especially in GDSC. Supplementary Table 4 shows the number of cell 187	

lines with a sensitivity measure for each drug in each dataset among the 194 cell lines shared 188	

between CCLE, GDSC and GSK. Only 70 cell lines have a sensitivity measure for paclitaxel 189	

and lapatinib in GDSC. Moreover, the number of cluster with less than 3 cell lines goes up to 190	

4 for paclitaxel and 5 for lapatinib. Given the too small number of cell lines available, we 191	

therefore compared only the results between CCLE and GSK. Comparisons were based on 192	

IC50, the unique measure available in GSK. Two associations were found in both CCLE and 193	

GSK suggesting that lapatinib is inactive in SKCM and in Mixed 1 clusters (Supplementary 194	

Table 8, Supplementary Fig. 9 and 10). Prickett et al4 found some evidence that lapatinib may 195	

be more active in melanoma cell lines with ErbB4 mutations than wild-type melanoma cells. 196	

However, no ErbB4 mutations have been called in melanoma cells from cluster SKCM2. 197	

 198	

Comparison between CCLE, GDSC and gCSI 199	

Since the set of common cell lines and drugs was small between CCLE, GDSC and GSK 200	

(Supplementary Table 4), we repeated the analysis with the panel introduced by the 201	

Genentech Cell Line Screening Initiative (gCSI)5. Data were recovered from the R package 202	

compareDrugScreens. A panel of 244 unique cell lines and 5 drugs overlap between CCLE, 203	

GDSC and gCSI. Once again the overlap of cell lines between GDSC and gCSI is relatively 204	

small (Supplementary Table 4). Drug sensitivity measure was available for less than 3 cell 205	

lines in 4 clusters for erlotinib and lapatinib; in 3 cell line clusters for crizotinib and 206	

paclitaxel. For these reasons, we focused only on PD0325901 when comparing GDSC and 207	

gCSI. Two measures of sensitivity are available in compareDrugScreens. In addition to the 208	

classical IC50, they introduced the mean viability statistic that is the arithmetic average of the 209	

fitted viabilities at each tested dose. This metric is closely related to the AUC.  We used the 210	
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mean viability to evaluate the robustness of our cell line classification to the drug sensitivity 211	

metric variation. 212	

 Height associations were found significant in both CCLE and gCSI using the IC50 213	

(Supplementary Table 9, Supplementary Fig. 11 and 12). Among them three were also found 214	

when comparing CCLE to GDSC: ADG cluster sensitive to erlotinib and lapatinib; 215	

PD0325901 actives in SKCM. In addition, the resistance of Mixed 1 cluster to lapatinib found 216	

when comparing CCLE to GSK appeared once again significant here. Additional associations 217	

were found specifically. Erlotinib were inactive to treat cells from Mixed 1, GLSR and 218	

SKCM. BCRA cluster was found resistant to PD0325901. Regarding the comparison with 219	

GDSC, a strong trend could be observed between SKCM and PD0325901 (gCSI Effect = 220	

0.39, adjusted p-value =3.05E-10, GDSC Effect = 0.13, adjusted p-value =0.058). 221	

Considering the mean viability statistic (Supplementary Table 10, Supplementary Fig. 13 and 222	

14), 2 associations among those identified when comparing CCLE to GDSC were found 223	

again: ADG cluster sensitive to erlotinib and SKCM sensitive to PD0325901. In addition, 8 224	

more clusters were found resistant to erlotinib: SCLC, Mixed 1, HAL, GLSR and SKCM. 225	

These findings were supported by several phase II studies reporting the inactivity of erlotinib 226	

in patients with gliomas6,7 and melanomas8 as well as the lack of EGFR mutation in small-cell 227	

lung cancers9. BRCA appeared resistant to the MEK inhibitor PD0325901. It has been shown 228	

that PD0325901 is more active in basal-like breast cancer lines than in luminal and Her2+ 229	

lines10. Indeed, only 3 out of the 10 breast cancer cell lines from BRCA cluster that have been 230	

tested for PD0325901 are TNBC. For GDSC, similar results than those found with the IC50 231	

were found regarding the sensitivity of SKCM to PD0325901. 232	

 233	

 234	

 235	
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Distinct drug profiles were associated with the various cell line clusters 236	

The GI cell line cluster was sensitive to drugs targeting the ERK signaling pathway (MEK1/2, 237	

Hsp90): 17AAG, AZD6244, PD0325901 (Supplementary Fig. 15). The targeting of this 238	

pathway was also found to be effective against the cell lines of the ADG cluster, but only for 239	

drugs targeting EGFR and ERBB2. Furthermore, these cell lines seems to be particularly 240	

sensitive to drugs acting on the cytoskeleton. SKCM cell lines were sensitive to drugs 241	

inhibiting the ERK signaling pathway, regardless of the protein from this pathway targeted 242	

(BRAF, MEK1/2, FLT3, JAK2, NTRK1, RET). Hematopoietic cells were sensitive to 243	

molecules targeting apoptosis, the cell cycle and the cytoskeleton, and to inhibitors of PARP, 244	

topoisomerase I and the ERK signaling pathway. AKT-INHIBITOR-VIII and MK-2206, two 245	

AKT1/1 inhibitors, were found efficient on BRCA cells. Indeed, the PI3K/mTOR pathway is 246	

commonly deregulated in breast cancer11. The 15 drugs to which cell lines of the GLSR were 247	

sensitive included seven PIK3/mTor inhibitors. Kinase inhibitors and chemotherapy agents 248	

targeting the mitotic spindle were also identified as potentially effective drugs against GLSR 249	

cells. Chemotherapy agents (gemcitabine, bleomycin, vinblastine) were the most active drugs 250	

for killing cells from the Mixed 1 cell line cluster. The other two heterogeneous clusters were 251	

each sensitive to only one drug: midostaurin-a PI3K/mTOR inhibitor for Mixed 2, and 252	

vorinostat, a HDAC inhibitor, for Mixed 3. Finally, the cell lines of the EDOT cluster were 253	

sensitive only to the chemotherapy agent doxorubicin.  254	

 255	

Resistance profiles were identified for 163 associations between cell line clusters and drugs. 256	

More than 30% of these associations involved inhibitors of the ERK and PI3K/mTOR 257	

signaling pathways. All but one of the clusters appeared to be resistant to at least three drugs 258	

targeting this pathway. The exception was the Mixed 2 cluster, which was resistant only to the 259	

MEK1/2 inhibitor AZD6244). The cell lines of the various clusters were otherwise resistant to 260	
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a broad range of diverse drugs. The cell lines of the SCLC cluster were resistant to the largest 261	

number of molecules (22% of all the drugs tested), including, drugs targeting the apoptosis, 262	

NOTCH or Wnt signaling pathways. Drugs targeting the cytoskeleton, mitosis and replication 263	

appeared to be the least effective for killing the cell lines of the GI cluster. By contrast, the 264	

cell lines of the ADG cluster were found to be resistant to a drug targeting the cytoskeleton, a 265	

drug targeting the Wnt pathway and a drug targeting G-protein–coupled receptors. 266	

Topoisomerase I inhibitors, such as topotecan and camptothecin, were found ineffective to 267	

kill BRCA cells. Surprisingly, gemcitabine and methotrexate were also found to be inefficient 268	

against these cells, despite their widespread use in clinical practice. Mixed clusters presented 269	

only a small number of resistant associations. 270	

  271	
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SCLC TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 84 8 14 5 8 5 24 41
Fisher	p-value 0,00443 0,957 0,662 0,978 0,492 0,864 0,174 0,000307
FDR-adjusted	p-value	 0,0297 1 1 1 0,983 1 0,959 0,00338

GI TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 60 57 31 23 0 9 63 0
Fisher	p-value 0,736 1,72E-07 0,00289 0,0521 1 0,684 5,62E-12 1
FDR-adjusted	p-value	 1 1,89E-06 0,0318 0,287 1 1 6,18E-11 1

EDOT TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 82 44 9 4 7 0 7 16
Fisher	p-value 0,0054 0,0000125 0,811 1 0,861 1 0,956 0,538
FDR-adjusted	p-value	 0,0297 0,0000688 1 1 1 1 0,997 1

Mixed	1 TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 48 48 10 19 19 5 14 5
Fisher	p-value 0,96 0,00164 0,786 0,593 0,0762 1 0,609 1
FDR-adjusted	p-value	 1 0,00601 1 1 0,419 1 0,997 1

HAL TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 64 8 3 3 23 11 8 5
Fisher	p-value 0,584 0,983 1 0,999 0,0000602 0,738 0,997 0,941
FDR-adjusted	p-value	 1 1 1 1 0,000662 1 0,997 1

Mixed	2 TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 51 29 18 10 0 12 10 4
Fisher	p-value 0,951 0,00862 0,157 0,744 1 0,703 0,862 0,949
FDR-adjusted	p-value	 1 0,0237 0,432 1 1 1 0,997 1

GLSR TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 58 5 11 9 9 24 12 18
Fisher	p-value 0,847 0,998 0,902 0,935 0,29 0,0236 0,865 0,208
FDR-adjusted	p-value	 1 1 1 1 0,797 0,259 0,997 0,763

Mixed	3 TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 59 11 14 14 0 16 11 19
Fisher	p-value 0,801 0,818 0,563 0,766 1 0,505 0,829 0,0432
FDR-adjusted	p-value	 1 1 1 1 1 1 0,997 0,238

ADG TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 77 3 23 3 8 8 13 0
Fisher	p-value 0,0911 0,994 0,147 0,978 0,536 0,864 0,77 1
FDR-adjusted	p-value	 0,334 1 0,432 1 0,983 1 0,997 1

SKCM TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 31 0 0 81 15 15 15 4
Fisher	p-value 1 1 1 1,42E-10 0,163 0,375 0,578 1
FDR-adjusted	p-value	 1 1 1 1,56E-09 0,599 1 0,997 1

BRCA TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 73 3 24 6 0 21 3 12
Fisher	p-value 0,168 0,988 0,0713 0,838 1 0,152 0,992 0,534
FDR-adjusted	p-value	 0,462 1 0,392 1 1 0,836 0,997 1

Supplementary Table 1



SCLC TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 72 6 6 0 3 9 6 31
Fisher	p-value 0,0389 1 0,805 1 0,864 0,482 0,403 7,72E-06
FDR-adjusted	p-value	 0,139 1 1 1 1 1 1 0,000232

GI TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 65 62 16 11 0 3 49 0
Fisher	p-value 0,622 1,87E-08 0,124 0,783 1 0,916 5,68E-14 1
FDR-adjusted	p-value	 0,629 1,09E-06 0,319 1 1 1 6,63E-11 1

EDOT TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 72 56 6 11 17 0 6 11
Fisher	p-value 0,466 0,00104 0,85 0,769 0,0983 1 1 0,548
FDR-adjusted	p-value	 0,629 0,00014 1 1 1 1 1 1

Mixed	1 TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 58 28 21 15 8 8 2 6
Fisher	p-value 0,515 0,0107 0,0141 0,649 0,509 0,71 0,947 0,438
FDR-adjusted	p-value	 0,782 0,131 0,105 1 1 1 1 1

HAL TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 69 3 3 3 21 8 0 2
Fisher	p-value 0,309 0,995 0,988 0,965 0,000334 0,498 1 0,952
FDR-adjusted	p-value	 0,629 1 1 1 0,00627 1 1 1

Mixed	2 TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 54 23 15 5 0 8 0 8
Fisher	p-value 0,98 0,0776 0,359 0,783 1 0,668 1 0,22
FDR-adjusted	p-value	 0,999 0,966 0,424 1 1 1 1 1

GLSR TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 60 0 4 10 4 21 0 6
Fisher	p-value 0,83 1 0,94 0,414 0,781 0,185 1 0,878
FDR-adjusted	p-value	 0,999 1 1 1 1 0,57 1 1

Mixed	3 TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 52 5 2 2 8 8 5 8
Fisher	p-value 0,895 0,958 0,99 1 0,526 0,931 0,612 0,48
FDR-adjusted	p-value	 0,999 1 1 1 1 1 1 1

ADG TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 76 9 11 4 4 4 4 4
Fisher	p-value 0,00281 0,73 0,436 0,936 0,882 0,977 0,743 0,926
FDR-adjusted	p-value	 0,139 1 1 1 1 1 1 1

SKCM TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 38 0 0 75 17 12 0 0
Fisher	p-value 0,998 1 1 5,01E-09 0,0725 0,674 1 1
FDR-adjusted	p-value	 0,999 1 1 1,48E-06 0,465 1 1 1

BRCA TP53 KRAS PIK3CA BRAF NRAS PTEN APC RB1
Proportion	in	% 69 2 21 2 0 10 0 2
Fisher	p-value 0,133 0,997 0,0175 0,981 1 0,573 1 1
FDR-adjusted	p-value	 0,602 1 0,105 1 1 1 1 1

Supplementary Table 2



Drug Cluster Effect (-Log10(IC50(M))) 95% CI (-Log10(IC50(M))) pvalue
adjusted 
pvalue

Drug response relative 
to other cell lines

Erlotinib ADG 1.07 (0.44 to 1.71) 3.5E-03  3.9E-02 Sensitive
SCLC -0.41 (-0.67 to -0.14) 3.6E-03 3.2E-02 Resistant
ADG 1.12 (0.53 to 1.69) 1.5E-03  1.5E-02 Sensitive

GI -0.46 (-0.71 to -0.21) 7.2E-04  7.2E-03 Resistant
HAL 0.74 (0.38 to 1.1) 2.0E-04  2.2E-03 Sensitive

PLX4720 SKCM 1.39 (0.86 to 1.93) 1.9E-05   2.1E-04 Sensitive
GI 0.46 (0.15 to 0.78) 5.4E-03  4.9E-02 Sensitive

SKCM 1.31 (0.79 to 1.82) 3.3E-05  3.6E-04 Sensitive
SKCM 1.25 (0.69 to 1.81) 2.3E-04 2.6E-03 Sensitive
BRCA -0.45 (-0.74 to -0.16) 3.4E-03 3.4E-02 ResistantAZD6244

PD0332991

PD0325901

Lapatinib

Supplementary Table 3



CCLE
GDSC

CCLE
GSK

GDSC
GSK

CCLE
gCSI

GDSC
gCSI

PACLITAXEL
276

173
118

116
70

116
164

165
65

241
LAPATIN

IB
277

169
118

114
70

114
165

161
64

237
ERLO

TIN
IB

276
154

165
163

54
239

CRIZO
TIN

IB
277

175
165

165
66

241
PD0325901

277
355

165
165

200
241

PHA665752
276

175
TAE684

277
175

N
ILO

TIN
IB

220
369

AZD0530
277

174
SO

RAFEN
IB

276
172

PD0332991
232

338
PLX4720

273
366

AZD6244			
276

338
N
U
TLIN

3
277

358
17AAG

277
366

gCSI
GSK
IC50

CCLE	vs	GDSC
IC50/AU

C
CCLE	vs	GSK

GDSC	vs	GSK
CCLE	vs	gCSI

IC50/M
ean	Viability

GDSC	vs	gCSI

Supplem
entary Table 4



Supplem
entary Table 5



Supplementary Table 6



CCLED
rug

C
luster

Eff
ect (A

U
C

)
95%

 C
I (A

U
C

)
pvalue

adjusted 
pvalue

D
rug response relative 
to other cell lines

Erlotinib
A

D
G

0,05
(0,015	to	0,08)

0.0052
0.0360

Sensitive
Lapatinib

H
A

L
-0,04

(0,06	to	-0,02)
1,00E-04

9,00E-04
Resistant

SK
C

M
0,2

(0,13	to	0,27)
5,00E-06

5,00E-05
Sensitive

B
R

C
A

-0,079
(-0,12	to	-0,04)

2,00E-04
2,00E-03

Resistant
PLX

4720
SK

C
M

0,16
(0,10	to	0,23)

3.1e-05
3.4e-04

Sensitive
C

rizotinib
SK

C
M

-0,04
(-0,05	to	-0,02)

3.8e-05
4.2e-04

Resistant
A

ZD
0530

SK
C

M
-0,08

(-0,09	to	-0,06)
2.4e-09

2.7e-08
Resistant

GDSCD
rug

C
luster

Eff
ect (A

U
C

)
95%

 C
I (A

U
C

)
pvalue

adjusted 
pvalue

D
rug response relative 
to other cell lines

Erlotinib
A

D
G

0,09
(0,04	to	0,14)

0.003
0.0360

Sensitive
Lapatinib

H
A

L
-0,04

(-0,04	to	-0,02)
2,39E-05

3,00E-04
Resistant

SK
C

M
0,17

(0,09	to	0,25)
3,00E-03

5,00E-05
Sensitive

B
R

C
A

-0,05
(-0,08	to	-0,021)

0.001
0.01

Resistant
PLX

4720
SK

C
M

0,16
(0,10	to	0,23)

1,00E-04
1,00E-03

Sensitive
C

rizotinib
SK

C
M

-0,03
(-0,04	to	-0,01)

7.9e-06
6.3e-05

Resistant
A

ZD
0530

SK
C

M
-0,03

(-0,05	to	-0,01)	
0.002

0.020
Resistant

A
ZD

6244

A
ZD

6244

Supplem
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CCLED
rug

C
luster

Eff
ect (-Log10(IC

50(M
)))

95%
 C

I (-Log10(IC
50(M

)))
pvalue

adjusted pvalue
D

rug response relative to 
other cell lines

M
ix	1

-0,14
(-0.2	to	-0.075)

0,000024
0,00024

Resistant
SKCM

-0,13
(-0.19	to	-0.071)

0,000044
0,00039

Resistant

GSKD
rug

C
luster

Eff
ect (-Log10(IC

50(M
)))

95%
 C

I (-Log10(IC
50(M

)))
pvalue

adjusted pvalue
D

rug response relative to 
other cell lines

M
ix	1

-0,31
(-0.5	to	-0.12)

0,004
0,036

Resistant
SKCM

-0,38
(-0.52	to	-0.24)

8,5E-07
0,0000093

Resistant

Lapatinib

Lapatinib

Supplem
entary Table 8



CCLED
rug

C
luster

Eff
ect (-Log10(IC

50(M
)))

95%
 C

I (-Log10(IC
50(M

)))
pvalue

adjusted 
pvalue

D
rug response 

relative to other cell 
lines

M
ix	1

-0,12
(-0.17	to	-0.073)

0,0000016
0,000015

Resistant
GLSR

-0,13
(-0.18	to	-0.08)

0,0000014
0,000015

Resistant
ADG

0,4
(0.13	to	0.66)

0,0053
0,032

Sensitive
SKCM

-0,099
(-0.16	to	-0.04)

0,0011
0,0079

Resistant
M
ix	1

-0,14
(-0.2	to	-0.069)

0,00015
0,0014

Resistant
ADG

0,27
(0.033	to	0.5)

0,027
0,19

Sensitive
SKCM

1,6
(1.1	to	2.1)

0,0000013
0,000012

Sensitive
BRCA

-0,73
(-0.92	to	-0.54)

9,2E-12
9,2E-11

Resistant

gCSID
rug

C
luster

Eff
ect (-Log10(IC

50(M
)))

95%
 C

I (-Log10(IC
50(M

)))
pvalue

adjusted 
pvalue

D
rug response 

relative to other cell 
M
ix	1

-0,19
(-0.26	to	-0.11)

0,0000049
0,000051

Resistant
GLSR

-0,2
(-0.28	to	-0.12)

0,0000046
0,000051

Resistant
ADG

0,7
(0.36	to	1)

0,00044
0,0022

Sensitive
SKCM

-0,19
(-0.27	to	-0.11)

0,0000048
0,000051

Resistant
M
ix	1

-0,19
(-0.32	to	-0.06)

0,0061
0,055

Resistant
ADG

0,55
(0.34	to	0.76)

0,000023
0,00023

Sensitive
SKCM

2,1
(1.6	to	2.7)

1,7E-07
0,0000019

Sensitive
BRCA

-1,1
(-1.5	to	-0.74)

0,0000038
0,000038

Resistant
PD0325901

Erlotinib

Lapatinib

PD0325901

Erlotinib

Lapatinib
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D
rug

C
luster

Eff
ect (1-M

ean viability)
95%

 C
I (1-M

ean viability)
pvalue

adjusted 
pvalue

D
rug response relative 
to other cell lines

SCLC
-0,054

(-0.096	to	-0.011)
0,025

0,15
Resistant

M
ix	1

-0,042
(-0.069	to	-0.016)

0,0038
0,031

Resistant
HAL

-0,014
(-0.051	to	0.022)

0,41
0,83

Resistant
GLSR

-0,049
(-0.067	to	-0.032)

0,0000005
0,0000055

Resistant
ADG

0,081
(0.037	to	0.12)

0,0011
0,011

Sensitive
SKCM

-0,039
(-0.063	to	-0.014)

0,0031
0,028

Resistant
SKCM

0,25
(0.15	to	0.35)

0,000051
0,00051

Sensitive
BRCA

-0,18
(-0.23	to	-0.13)

8,5E-07
0,0000094

Resistant

D
rug

C
luster

Eff
ect (1-M

ean viability)
95%

 C
I 1-M

ean viability)
pvalue

adjusted 
pvalue

D
rug response relative 
to other cell lines

SCLC
-0,042

(-0.18	to	0.094)
0,41

0,89
Resistant

M
ix	1

-0,076
(-0.1	to	-0.049)

0,0000028
0,000028

Resistant
HAL

-0,12
(-0.15	to	-0.088)

3,2E-08
3,6E-07

Resistant
GLSR

-0,041
(-0.068	to	-0.015)

0,0028
0,022

Resistant
ADG

0,12
(0.064	to	0.18)

0,00035
0,0032

Sensitive
SKCM

-0,044
(-0.073	to	-0.014)

0,0046
0,029

Resistant
SKCM

0,36
(0.26	to	0.46)

3,7E-07
0,000004

Sensitive
BRCA

-0,2
(-0.29	to	-0.12)

0,000064
0,00064

Resistant

Erlotinib

PD0325901

Erlotinib

PD0325901
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	 5	

Supplementary data – 1 and 2  92	

Summary of each cell line cluster with information regarding tissue composition, molecular 93	

profile and drug profile in respectively CCLE and GDSC. 94	

The first block shows the cell lines belonging to the given cluster. 95	

The second block shows tissue composition. 96	

First window: proportion of lines for the cluster originating from a given tissue. 97	

Second window: proportion of the lines from a given tissue belonging to the cluster. 98	

Third window: Molecular profile of the cluster. 99	

Mutation type of each cell line. Genes and cell lines are sorted according to the number of 100	

events. The expression profile of the cluster relative to all the other cell lines for the defined 101	

gene clusters is shown. The proportion of epithelial or mesenchymal cells, according to the 102	

signature defined by Taub et al. 103	

The last window illustrates the drug profile associated with the cluster. A volcano plot 104	

representation of t-test results showing the magnitude (effect; x-axis) and significance (-log10 105	

(p-value); y-axis) of all drug-cluster associations in the dataset. Each circle represents a single 106	

drug-cluster interaction and its size is proportional to the number of cell lines screened. The 107	

horizontal dashed line indicates the threshold of statistical significance (-log10(0.05)). Barplot 108	

representation of the t-test results showing the proportion of drug types significantly 109	

associated with the cluster. List of drugs associated with the cluster (FDR < 0.05) and their 110	

phenotype.  111	

112	
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Gastrointestinal tract Cluster - CCLE
Cell lines in the cluster
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Mixed 1 Cluster - CCLE
Cell lines in the cluster
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Haematopoietic and Lymphoid tissue Cluster - CCLE

Cell lines in the cluster
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Mixed 2 Cluster - CCLE
Cell lines in the cluster

769−P
786−0
A704
A549
ACHN

BHT−101
CAL−51
CAL−54

COR−L105
Calu−1

Calu−6
EFO−21

GCIY
HEC−1
HuH−7

IGROV−1
KURAMOCHI

LU−65
LXF−289

MDA−MB−231

MKN1
NCI−H1355
NCI−H1563
NCI−H1651
NCI−H1755
NCI−H1792
NCI−H1793
NCI−H2030
NCI−H2228
NCI−H2405

NCI−H28
NCI−H460
NCI−H716
NCI−H838
OAW−42
OC−314

OS−RC−2
PLC−PRF−5

PSN1
RCC10RGB

RERF−LC−MS
RMG−I

SK−MES−1
SK−OV−3
SNG−M

SNU−449
SW1990
SW1710
TCCSUP

VMRC−RCZ

Tissue composition

0%

25%

50%

75%

100%

Pr
op

or
tio

n 
in

 th
e 

cl
us

te
r

0%

25%

50%

75%

100%

O
ve

ra
ll p

ro
po

rti
on

tissue
autonomic_ganglia

biliary_tract

bone

breast

central_nervous_system

endometrium

haemato_and_lymph_tissue

kidney

large_intestine

liver

lung

oesophagus

ovary

pancreas

pleura

prostate

salivary_gland

skin

small_intestine

soft_tissue

stomach

thyroid

upper_aerodigestive_tract

urinary_tract

Molecular profile

0
1
2
3
4
5

●

●

TP53

KRAS

PIK3CA

BRAF

NRAS

PTEN

APC

RB1

HE
C−

1
SN

G
−M

IG
RO

V−
1

LU
−6
5

M
DA

−M
B−
23
1

78
6−
0

CA
L−
51

Ca
lu
−1

Ca
lu
−6

M
KN

1
NC

I−
H1

35
5

NC
I−
H1

65
1

NC
I−
H1

79
2

NC
I−
H1

79
3

NC
I−
H2

03
0

NC
I−
H2

22
8

NC
I−
H4

60
NC

I−
H7

16
O
S−
RC

−2
PS

N1
SN

U−
44
9

A5
49

BH
T−
10
1

G
CI
Y

Hu
H−

7
KU

RA
M
O
CH

I
LX
F−
28
9

NC
I−
H1

75
5

NC
I−
H2

40
5

O
AW

−4
2

O
C−

31
4

RE
RF

−L
C−

M
S

SK
−M

ES
−1

SK
−O

V−
3

SW
19
90

SW
17
10

TC
CS

UP
76
9−
P

A7
04

AC
HN

CA
L−
54

EF
O
−2
1

NC
I−
H1

56
3

NC
I−
H2

8
NC

I−
H8

38
PL
C−

PR
F−
5

RC
C1

0R
G
B

RM
G
−I

VM
RC

−R
CZ

CO
R−

L1
05

fs other splice stop wt

0 5 10 15 20 25

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

ECM Migration Epithelial Phenotype Immunity Development

O
th

er
s

M
ix2

O
th

er
s

M
ix2

O
th

er
s

M
ix2

O
th

er
s

M
ix2

O
th

er
s

M
ix2

−8

−4

0

4

ge
ne

 e
xp

re
ss

io
n

0%

25%

50%

75%

100%

Epithelial Mesenchymal Other

Drug profile

0

2

4

6

−0.4 −0.3 −0.2 −0.1 0.0 0.1
Effect

−l
og

10
 p
−v

al
ue

16
20
24
28
32

Resistant
Sensitive

0%

25%

50%

75%

100%

Ch
em

ot
he

ra
py

O
th

er

S/
T 

Ki
na

se

Resistant

Drugs associated with the
cluster (FDR< 0.05)

AZD6244
IRINOTECAN

L685458
NILOTINIB

PANOBINOSTAT

Resistant
Resistant
Resistant
Resistant
Resistant



Glioma and Sarcoma Cluster - CCLE
Cell lines in the cluster
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Mixed 3 Cluster - CCLE
Cell lines in the cluster
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Aerodigestive tract Cluster - CCLE
Cell lines in the cluster
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Skin Cluster - CCLE
Cell lines in the cluster
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Breast Cluster - CCLE
Cell lines in the cluster
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SCLC Cluster - GDSC
Cell lines in the cluster
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Gastrointestinal tract Cluster - GDSC
Cell lines in the cluster
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Endodermal origin Cluster - GDSC
Cell lines in the cluster
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Mixed 1 Cluster - GDSC
Cell lines in the cluster
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Haematopoietic and Lymphoid tissue Cluster -

GDSC
Cell lines in the cluster
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Mixed 2 Cluster - GDSC
Cell lines in the cluster
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Glioma and Sarcoma Cluster - GDSC
Cell lines in the cluster
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Mixed 3 Cluster - GDSC
Cell lines in the cluster
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Aerodigestive tract Cluster - GDSC
Cell lines in the cluster
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Skin Cluster - GDSC
Cell lines in the cluster
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Drugs associated with the
cluster (FDR< 0.05)

EMBELIN
FH535

OBATOCLAX−MESYLATE
RDEA119
CI−1040
CEP−701
PLX4720
NUTLIN3

PD0325901
SB590885
AZD6244
WZ−1−84

AKT−INHIBITOR−VIII
AICAR

GEFITINIB
BIBW2992

Sensible
Sensible
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Sensible
Sensible
Resistant
Resistant
Resistant
Resistant
Resistant



Breast Cluster - GDSC
Cell lines in the cluster
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Drugs associated with the
cluster (FDR< 0.05)

AKT−INHIBITOR−VIII
MK−2206

GEMCITABINE
AP−24534

DMOG
BAY−61−3606

OBATOCLAX−MESYLATE
CAMPTOTHECIN−WTSI

CYTARABINE
METHOTREXATE

RDEA119
CI−1040

AZD−2281
CEP−701
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BX−795
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681640

AZD6244

Sensible
Sensible
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant
Resistant


