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Fig. 1. In vivo modeling of adaptation to chemotherapy. (A) Strategy for the 

generation of in vivo adapted PDXs. (B) Graphs showing the observed days to relapse 

of the PDXs after each cycle of chemotherapy. 
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Fig. 2. Genes with mutations linked to adaptation to chemotherapies. (A) Venn 

diagrams showing the number of identified genes with mutations (de novo, significantly 

enriched or depleted) across the four chemotherapeutic settings. Italic font marks the 

number of genes with non-deleterious mutations and red font indicates the number of 

genes identified in common. (B) Pie chart showing types of mutations and the number 

identified in each setting. (C) Kaplan-Meier curves showing survival rates over time for 

TCGA patients stratified according the presence or absence of deleterious mutations in 
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the defined gene sets. The HR estimations, 95% CIs, and log-rank test p values are 

shown. (D) GSEA results for the rank of differential gene expression (based on t-

statistic) between TCGA wild-type and mutated (deleterious mutations/genes as defined 

in the PDXs) patients. Left panel shows results for a significant C2-curated GSEA, 

which defines resistance to doxorubicin. Right panel shows the result of the analysis of 

a set previously associated with homologous recombination defects and 

chemoresistance. 
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Fig. 3. TCF4 mediates chemoresistance. (A) Graphs showing the distribution of 

correlations (PCCs) between the expression of genes with deleterious mutations 

(including predicted missense; genes marked in orange) and the IC50 values for cisplatin 

(left panel) and olaparib (right panel) across cell lines of the Genomics of Drug 

Sensitivity dataset. The results for 1,000 random sets of genes of equivalent size are 

shown as grey curves. The threshold of significant (FDR < 5%) negative PCCs is 

marked in both graphs by a vertical dashed line. (B) shRNA-mediated depletion of 

TCF4 expression confers resistance to cisplatin, olaparib and fluorouracil in CAL-51 

cells (top panels), and to cisplatin and olaparib in MDA-MB-436 cells (bottom panels; 

this cell model shows resistance to fluorouracil at basal conditions). The drugs were 

exposed for 72 hours at the depicted concentrations. ANOVA p values corrected by 

multiple testing are shown. 
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Fig. 4. TCF4 pathway associations and alteration of cell cycle control. (A) GSEA 

results for PCCs between TCF4 and any other gene in the TCGA breast cancer dataset. 

The left and middle panels show the negatively correlated (FDR < 5%) pathways linked 

to DNA repair. Right panel shows the result of the signature of homologous 

recombination defects and chemoresistance. (B) Left panels show the cell cycle profiles 

of control (top) or cisplatin (bottom) CAL-51 cells transduced with control pLKO.1 or 

an shRNA targeting TCF4 expression. The percentages of cells in the G1, S and G2/M 

phases are shown. Right panels, Western blot results for PARP, pH2AX and TUBA 

(loading control) in the corresponding cell assays. C, Cell cycle profiles and Western 

blot results for assays of MDA-MB-436 cells.  
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Fig. 5. Loss of expression and mutation of TCF4 post-chemotherapy. (A) Graph 

showing the IHC scores of paired pre- and post-treatment tumors of patients treated 

with fluoracil-based therapies. The Wilcoxon matched-pairs signed-rank test p value is 

shown. (B) de novo intronic TCF4 mutation in metastasis post-chemotherapy (pre-

treatment and germline results are also shown). (C) Plots of eQTL evaluation between 

rs1788027 and TCF4 expression in normal breast tissue (top panel; not significant 

(n.s.)) or tumors (bottom panel; ANOVA test p value is shown). (D) Kaplan-Meier 

curves showing relapse rates over time for TCGA patients stratified according the 

genotypes of rs1788027. The HR estimation, 95% CI, and log-rank test p value are 

shown. (E) IHC results of the case showing the de novo intronic mutation (left panel, 

primary tumor; middle panel, metastasis post-treatment) and of normal breast tissue 

from a healthy woman (right panel). Arrows mark magnified fields shown in the insets. 
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Supplementary Figures 

Fig S1. Results from the analysis of the BRCA1 germline mutation in an unrelated 

individual, patient samples and derived PDXs. 

Disease Models & Mechanisms 11: doi:10.1242/dmm.032292: Supplementary information
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Fig S2. Results from the analysis of the TCF4 mutation in the germline and derived PDXs. 



 

Supplementary Tables 

 

Table S1. Mutations identified de novo. 

Click here to Download Table S1 

 

 

Table S2. Mutations depleted. 

Click here to Download Table S2 

 

 

Table S3. Mutations significantly enriched or depleted. 

Click here to Download Table S3 

 

 

Table S4. Mutations assayed for validation. 

Click here to Download Table S4 

 

 

Table S5. Results from deep-targeted sequencing of 20 somatic mutations. 

Click here to Download Table S5 

 

 

Table S6. Deleterious mutations in the TCGA dataset (de novo gene set). 

Click here to Download Table S6 

 

 

Table S7. Results of targeted TCF4 sequencing in five samples post-treatment. 

Click here to Download Table S7 
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