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SUPPORTING INFORMATION 

SUPPLEMENTARY METHODS 

Gene expression 

Gene expression profiles were acquired in baseline tumors from patients treated with 

PI3K/ATK/mTOR inhibitors. To be able to visualize, select and isolate areas enriched in tumor tissue 

from tumor stroma, sections of each formalin-fixed paraffin-embedded (FFPE) tumor sample were 

stained with Hematoxylin and Eosin (H/E). Two tumor tissue cores (Ø = 1 mm) were collected from 

each FFPE block and total RNA was purified using the HighPure FFPE Micro Kit (Roche). 100 ng of 

total RNA was used to measure the expression levels of 292 selected genes using the nCounter 

platform from Nanostring Technologies. In short, fluorescently labeled probes are designed for 

specific genes and allowed to hybridize and capture target RNAs. Individual RNA molecules are 

counted using unique color-coded probe pairs (1). Raw data was log2-transformed and normalized 

using five house-keeping transcripts using nSolver2 Software. Cluster 3.0 (2) and Genepattern 

software (3) were used to generate hierarchical cluster heatmaps and dendrograms.  

We used a genome wide Human Gene 1.0 ST Array (Affimetrix) to determine the genomewide 

transcriptome of PDX-P2, PDX-P5 and PDX-P30 xenograft tumors growing in mice treated with 

vehicle or NVP-TNKS656. Total RNA from endpoint tumor xenografts was isolated using TRIZOL 

reagent (Life Technologies). Microarray data was acquired using the Affimetrix GeneChip/GeneTitan 

platforms. Hierarchical clustering was performed with the expression values of 3110 probes in PDX-

P2, 2290 probes in PDX-P30 and 1996 probes in PDX-P5 in vehicle and NVP-TNKS656 treated 

samples (ANOVA significance level of P < 0.05). Rows and columns were clustered using Euclidian 

distance algorithm with the average linkage method using Partek Genomics Suite Software. 

To perform quantitative RT-PCR, RNA from endpoint tumor xenografts was used to synthesize 

cDNA using Superscript-III reverse transcriptase with oligo-dT and random hexamer primers (Life 

Technologies). We applied geNorm algorithms (4) to select succinate dehydrogenase complex, 

subunit A, flavoprotein (SDHA) and peptidylprolyl isomerase A (Cyclophilin A, PPIA) as the most 

stable reference transcripts. We used the geometric mean of their relative expression values for 

normalization and for calculating the respective normalized standard deviation from triplicates of 

three biological replicates. Primer pairs for qPCR detection of human transcripts were as following: 

AXIN2-fw: 5'-AGTCAGCAGAGGGACAGGAA-3'; AXIN2-rev: 5'-GTGGACACCTGCCAGTTTCT-3'; 

CAV2-fw: 5'-AAGAGCGATACACAAAGC-3'; CAV2-rev: 5'-GATCACAGCCAGAAAAATGTC-3'; 

PPIA-fw: 5'-CAGAGGCAGGAAAAGCAA-3'; PPIA-rev: 5'-AACCGCAACAGATGTCTC-3'; CLIC3-fw: 

5'-TGCAGATCGAGGACTTTC-3'; CLIC3-rev: 5'-GGAGAACTTGTGGAAAACG-3'; CYR61-fw: 5'-

ATTGTAGAAAGGAAGCCTTGCTCAT-3'; CYR61-rev: 5'-TCCAATCGTGGCTGCATTAG-3'; 
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EPHB3-fw: 5'-GCACCTGCCACAATAACT-3'; EPHB3-rev: 5'-CATTCACATTGGAGATCACACC-3'; 

ID3-fw: 5'-CCTGAAGAGCCAGAGCTA-3'; ID3-rev: 5'-ATAGTTTGGAGAGCAGCC-3'; S100A4-fw: 

5'-GCAAAGAGGGTGACAAGT-3'; S100A4-rev: 5'-TCCAAGTTGCTCATCAGC-3'; SDHA-fw: 5'-

TGGGAACAAGAGGGCATCTG-3'; SDHA-rev: 5'-CCACCACTGCATCAAA TTCATG-3'; SLC2A3-fw: 

5'-CTCTTCGTCAACCGCTTT-3'; SLC2A3-rev: 5'-AGTCCCATAAAGCAGCCA-3'. 

 

Genotyping 

Amplicon sequencing: DNA extraction was performed from five 10 µm sliced sections of FFPE 

material using the Maxwell FFPE Tissue LEV DNA Purification Kit. Tumor area content was 

evaluated by a pathologist. Minimum tumor content was set to 30%, in order to better detect somatic 

mutations. An initial multiplex-PCR using a proof-reading polymerase was performed on samples.  

Indexed libraries were pooled and loaded onto a MiSeq instrument (Illumina). Initial alignment was 

performed with BWA after primer sequence clipping and variant calling was done with the GATK 

Unified Genotyper and VarScan2 followed by ANNOVAR annotation. Mutations were called at a 

minimum 3% allele frequency. SNPs were filtered out with dbSNP and 1000 genome datasets. All 

detected variants were manually revised and confirmed.  

Exome sequencing: Patients provided written informed consent for somatic and germline DNA 

analysis. Fresh frozen tumor samples, along with a blood sample from patients P5 and P30, were 

subjected to whole Exome sequencing. Samples were initially assessed for tumor content based on 

a Hematoxylin and Eosin staining. Genomic DNA was extracted from frozen samples with the 

QIAamp DNA mini kit (Qiagen) according to manufacturer’s instructions. Germline DNA was 

extracted from whole blood using the DNA QIAampDNA blood midi kit (Qiagen). Library preparation 

was performed following the standard Illumina protocol (Genomic Sample Prep). One µg of DNA 

was fragmented, end-repaired and an adenine was ligated to each of the 3’ ends, where sample-

specific adaptors were linked. Libraries were amplified using eight cycles of PCR, and Exome 

enrichment was perfomed using specific biotinylated probes (SureSelect XT Human All Exon 50Mb, 

Agilent). After enrichment, the Exome libraries were PCR-amplified (eight cycles), quantified and 

loaded in a HiSeq2000 sequencer (Illumina). Paired-end 100 base sequences were obtained and 

aligned to the reference genome using BWA. This yielded a median depth of coverage in targeted 

regions of 60-120x, with more than 80% of the Exome having at least 10 reads. Predefined filtering 

(minimum 8x coverage, five reads supporting the variant allele, strand-bias filtering) was applied, 

previous to final manual review to check for local indel misalignment and homopolymer false positive 

calls.  
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ββββ-catenin immunohistochemistry evaluation 

β-catenin staining was evaluated by a pathologist. Tumors were scored for active β-catenin 

according to the percentage of cells positive for nuclear staining and the pattern of localization in cell 

membrane versus cytoplasm. This scoring was based on the observation that in tumors with less 

than 50% of cells presenting nuclear β-catenin, the protein was predominantly localized in the cell 

membrane. Those samples were classified as “low”. In contrast, when nuclear β-catenin staining 

was observed in more than 50% of the cells they were considered “high” and membrane localization 

was almost lost. 

 

Protein extraction for western blot 

Protein extracts from tumor samples were obtained by homogenizing tumors in a lysis buffer 

containing 50 mM Tris-HCl pH 8, 10 mM EDTA pH 8, 1% SDS. After homogenization samples were 

boiled 5 min at 95ºC and centrifuged at 13,500 rpm for 20 min at 4ºC. To obtain cytosolic and 

nuclear fractions, cells were scraped in PBS, centrifuged at 1,500 rpm for 10 min and incubated for 

15 min at 4ºC in a lysis buffer containing 10 mM Hepes pH 7.5, 10 mM KCL, 0.1 mM EDTA, 0.1 mM 

EGTA. After adding 10% NP40, samples were centrifuged at 15,000 rpm for 10 min at 4ºC. Nuclear 

pellets were washed twice with the lysis buffer and incubated twice at 4ºC for 30 min with a buffer 

containing 20 mM Hepes pH 7.5, 0.4 M NaCl, 1 mM EDTA, 1 mM EGTA. Nuclear extracts were 

obtained by centrifuging the samples 15,000 rpm for 10 min 4ºC. For all the lysis buffers used, 1 mM 

DTT and protease inhibitors (Complete, Mini, EDTA-free protease inhibitor cocktail, Roche) were 

added.  
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SUPPLEMENTARY FIGURE LEGENDS 

Supplementary Figure S1. Apoptosis of CRC patient-derived cells upon treatment with API-2 

or NVP-BKM120 in combination with XAV939. Upper panel: Column scatter plot showing the 

apoptosis induced in sphere cell cultures of the 10 patient-derived models treated as indicated. Data 

are represented as fold change of apoptotic cells induced by the treatment compared to cells treated 

with vehicle. Horizontal lines indicate arithmetic mean values, and error bars SEM. P values 

correspond to unpaired t tests. Lower panel: Scatter plot comparing apoptosis induced by XAV939 

in xenograft-derived sphere cell cultures versus the histological amount of nuclear FOXO3A in the 

corresponding PDX models. FOXO3A relative units (r. u. ) were calculated as described in methods. 

Apoptosis is represented as fold change of apoptotic cells induced by XAV939 compared to the cells 

treated with vehicle. P values correspond to Pearson´s correlation test. Nuclear β-catenin content for 

each model is also indicated. 

 

Supplementary Figure S2. Evaluation of apoptosis in primary sphere cell cultures by 

immunofluorescent quantification of cleaved-CASPASE3. Cells from four patient-derived 

xenografts models (P2, P5, P30, P31) were cultured as sphere cultures. They were treated with API-

2 and NVP-TNKS656 and by the end of the experiment spheroids were included in matrigel and 

stained as described in methods. (A) Representative pictures of immunofluorescence and confocal 

microscopy of spheroids from all four models stained for β-catenin (red) and cleaved-CASPASE3 

(green) in each treatment condition. Nuclei were stained with Hoechst 33342 (blue). Scale bars, 50 

µm; (B) Graphs representing the percentage of cleaved-CASPASE3 positive cells in sphere cell 

cultures treated as indicated. Error bars show +/- S.D. in five images. P values correspond to 

unpaired t tests. 

 

Supplementary Figure S3. Frequent mutations in CRC do not determine the response to API2, 

NVP-BKM120 or NVP-TNKS656. (A, B) Column scatter plots showing the apoptosis induced in 

sphere cell cultures of 10 patient-derived models treated as indicated. Cells are divided in groups 

depending on their mutational status for KRAS, PIK3CA, TP53 or the site of the tumor from which 

cells were derived (primary tumor or metastasis) as indicated. Data are represented as fold change 

of apoptotic cells induced by the treatment compared to cells treated with vehicle. Horizontal lines 

indicate arithmetic mean values, and bars show standard error. P values correspond to unpaired t 

tests.   
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Supplementary Figure S4. NVP-TNKS656 is not toxic and reduces nuclear ββββ-catenin in the 

skin and small intestine in NOD-SCID mice. (A) Graph representing body weight of NOD-SCID 

mice treated with vehicle (black line) or NVP-TNKS656 (red line) from one representative 

experiment. Error bars and +/- S.D. are shown at each given time point. (B) Mice were shaved to 

facilitate cell injections before initiating treatments. Left pictures show two representative NOD-SCID 

mice treated with vehicle or NVP-TNKS656 at experiment endpoint. Right images show a 

representative Hematoxylin & Eosin staining of the correspondent mouse back skin. Scale bar, 200 

µm. (C) Pictures showing Hematoxylin & Eosin staining of a long piece of back skin from mice 

treated as indicated. Black bar with an asterisk indicates an area full with growing anagen hair 

follicles. Scale bars, 1mm. (D) Quantification of hair follicles in anagen phase in the back skin of 

NOD-SCID mice treated as indicated. A minimum of 1 cm of back skin was analyzed in three mice 

per group of treatment. Bars indicate S.D. (E, F) Representative pictures of immunofluorescent 

staining and confocal microscopy to detect β-catenin (red) in histological sections of skin (E) or small 

intestine (F) from animals treated with vehicle or NVP-TNKS656. Lower panels are magnifications of 

the area highlighted in upper images with a dash-lined square and show hair follicles (E) or intestinal 

crypts (F). Scale bar, 100 µm; magnifications, 50 µm. Nuclei were stained with Hoechst 33342 

(blue). Arrowheads indicate cells accumulating nuclear β-catenin. 

 

Supplementary Figure S5. Analyses of pharmacodynamic markers at endpoint of in vivo 

experiments with API2 and NVP-TNKS656. Quantification by immunofluorescent staining of 

phospho-S6 (pS6) (A), nuclear β-catenin (B), Ki-67 (C) and cleaved-CASPASE3 (CASP3) (D) in 

tumors from PDX-P5, P2 and P30. Relative units (r. u. ) were calculated as indicated in Methods. 

Treatment conditions are indicated. Horizontal lines indicate arithmetic mean values, and bars show 

standard error of 5 pictures analyzed per 5 treated tumors. P values correspond to unpaired t tests. 

(E-G) Representative images of immunofluorscence and confocal microscopy to detect phospho-S6 

(E), Ki-67 (F) and cleaved-CASPASE3 (G) in PDX tumors at the end point of the indicated 

treatments. Scale bars, 100 µm.  

 

Supplementary Figure S6. Nuclear FOXO3A content is preserved in PDX and primary sphere 

cultures. Nuclear FOXO3A and β-catenin content was detected by immunofluorescene and 

confocal microscopy in ten original patients´ samples and their correspondent PDX tumors (FFPE). 

(A) Representative pictures showing one case with low (P5) and one with high (P30) nuclear 

accumulation of both proteins. Lower panels show magnifications to better visualize β-catenin and 
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FOXO3A subcellular localization. Dotted lines delineate nuclei stained with Hoechst 33342 (blue). 

Scale bars, 200 µm; magnifications, 100 µm. (B) Nuclear FOXO3A content was quantified in five 

pictures from the same 20 paired samples (A) and values are represented as a scatter plot 

comparing patients´ and PDX tumors. Relative units (r. u. ) were calculated as described in 

methods. P value was calculated by Pearson´s correlation test. (C) Scatter plot comparing the 

histological amount of nuclear FOXO3A in original patient samples (red) or in the corresponding 

PDXs (green) with the expression of SLC2A3 mRNA. SLC2A3 expression was measured in PDX 

tumor samples by Nanostring nCounter platform. Relative units (r. u. ) were calculated using nSolver 

software. P values correspond to a Pearson´s correlation test. (D) Representative pictures of 

immunofluorescent staining and confocal microscopy for β-catenin (red) and FOXO3A (green) in 

primary cultured spheroids derived from the indicated patients. Dotted lines delineate nuclei stained 

with Hoechst 33342 (blue). Scale bars, 100 µm. 

 

Supplementary Figure S7. Nuclear FOXO3A in paired primary tumors and liver metastases. 

(A) Representative pictures of double immunofluorescent staining and confocal microscopy of FFPE 

samples from primary tumors or a liver metastases from one patient with low (M11) and one with 

high (M5) nuclear FOXO3A (green) and β-catenin (red) content. Lower panels show magnifications 

to better visualize subcellular localization. Black dotted lines delineate nuclei stained with Hoechst 

33342 (blue). Scale bars, 200 µm; magnifications, 100 µm. (B) Nuclear FOXO3A content was 

quantified from four pictures of paired primary tumors and liver metastases from 19 patients. 

Average values are represented as a scatter plot comparing primary tumors and their corresponding 

metastases. Relative units (r. u. ) were calculated as described in methods. P value was calculated 

by Pearson´s correlation test. 

 

Supplementary Figure S8. Immunohistochemical staining of β-catenin in CRC tumors. (A) 

Representative pictures of β-catenin immunohistochemical staining of patients´ tumors with low (left) 

or high (right) amounts of nuclear β-catenin. Inserts show magnifications to better visualize β-catenin 

subcellular localization. Scale bars, 100 µm; magnifications, 50 µm.  

 

Supplementary Figure S9. ββββ-catenin in single-agent treatments, relevant mutations, TNM 

stage or tumor site do not associate with a differential response to PI3K/AKT/mTOR 

inhibitors. Kaplan-Meier analysis representing progression-free survival (PFS) of patients 

separated by their mutational status in PIK3CA (A), APC (B), KRAS (C), TP53 (D) genes, TNM 
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stage (T3 or T4) (E) or the site of tumor samples (primary tumor or metastasis) (F). Kaplan-Meier 

analysis representing PFS of patients separated by their nuclear β-catenin content and treated in 

monotherapy with PKI-587 (G), BEZ235 (I) or BKM120 (H). Number of patients (n) is show for each 

cohort. P value, Hazard Ratio (HR) and 95% confidence interval (CI) are shown and calculated by 

Log-rank (Mantel-Cox) test. 

 

Supplementary Figure S10. Gene expression clustering and mutational status of baseline 

tumor samples from patients treated with PI3K/AKT/mTOR inhibitors. 31 out of the initial 40 

tumor samples at baseline had enough material to be analyzed for the expression of 293 genes 

using the Nanostring nCounter platform. (A) 54 genes were selected to order samples by 

hierarchical clustering using uncentered Pearson´s correlation distance and complete linkage. The 

cluster tree was represented by the relative distance-similarities of samples. Twenty-seven out of 

the 31 samples were genotyped by amplicon sequencing (Supplementary Table 13) and mutations 

in oncogenes and tumor suppressor genes are indicated. Asterisks indicate KRAS genotype 

evaluated by Sequenom. The site of primary tumor (C, colon; R, rectum), location of metastases 

(R.E. retroexternal), nuclear β-catenin content (H, high; L, low) and response to treatment (PD, 

progressive disease; SD, stabilized disease) are indicated. (B) Left panel: Equivalent hierarchical 

clustering and corresponding heatmap showing the set of 54 genes selected to profile the same 31 

samples (A). Right panel: A subset of 27 genes permit to cluster tumors with low and high nuclear β-

catenin content. Relative gene expression scaling was indicated from low (blue) to high (red).  

 

Supplementary Figure S11. Molecular prescreening scheme to select CRC patients eligible 

for the treatment with PI3K/AKT and/or Wnt/ββββ-catenin inhibitory drugs. We propose a 

histological quantification of nuclear β-catenin and FOXO3A content and profiling the expression of 

a short set of FOXO3A/β-catenin and TCF/β-catenin target genes in baseline tumor samples prior 

treatment selection. Such molecular characterization would establish three groups of patients 

presenting tumors with: 1) low nuclear β-catenin and FOXO3A activity, more suitable for the 

treatment with PI3K or AKT inhibitors alone, 2) high β-catenin and FOXO3A activity who could 

benefit from Wnt/β-catenin inhibitors alone and 3) high nuclear β-catenin but low FOXO3A activity 

who may benefit from combined treatments.  
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SUPPLEMENTARY TABLE LEGENDS 

Supplementary Table S1. Genes and positions analyzed by amplicon sequencing.  A panel 

over 600 PCR primer pairs targeting frequent mutations in oncogenes and tumor suppressors was 

used to genotype genes in FFPE colorectal cancer samples. Gene symbol, transcript identifier (NM) 

and aminoacid sequence analyzed are indicated. 

 

Supplementary Table S2. Genes sequenced by Haloplex Target Enrichment System. The 

complete coding sequence of 347 genes was sequenced by a MiSeq instrument in patient-derived 

colorectal cancer cells. 

 

Supplementary Table S3. Antibodies. All primary and secondary antibodies against the indicated 

proteins used in the present study are listed next to the corresponding clone number, provider, host 

species, working dilution and technique in which they were used. 

 

Supplementary Table S4. Treatment-induced apoptosis in 10 primary patient-derived sphere 

cell cultures.  Apoptosis is indicated as percentage of Annexin V positive cells (upper table) or as 

fold change comparing the number of Annexin V positive cells present upon each treatment with 

those treated with vehicle (lower table). 

 

Supplementary Table S5. Genotype of  patient-derived colorectal cancer models. Mutations in 

27 genes considered significantly mutated in CRC, TCGA. Nature. 2012 (3) 

(http://cancergenome.broadinstitute.org/index.php?ttype=CRC). Frequency of mutated tumors for 

each gene and microsatellite status are indicated (3). Percentages of mutations and microsatellite 

status are shown for all, hypermutated and non-hypermutated cases. All models were genotyped 

using Haloplex Target Enrichment System and a MiSeq instrument (Illumna) with the exception of 

PDX-P19 and PDX-P31 that were genotyped by Sequenom. Asterisks indicate stopgain mutations. 

Microsatellite status was analyzed as described in Methods section. MSS, Microsatellite Stable; 

MSI, Microsatellite Instable.  

 

Supplementary Table S6. Exome sequencing of colorectal cancer patient-derived models. 

The Exome of PDX-P2, P5 and P30 models was sequenced using a MiSeq instrument (Illumina). 

Gene symbol, transcript identifier (NM), mutations (CDS, Coding DNA Sequence; AA, Aminoacid), 

type of mutation, polyphen and genomic position of each alteration are shown.  Polyphen is a score 

which predicts possible impact of an amino acid substitution on the structure and function of a 
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human protein using straightforward physical and comparative considerations 

(http://genetics.bwh.harvard.edu/pph2/). 

 

Supplementary Table S7. Genes regulated by NVP-TNKS656 in PDX-P2.  Microarray analyses 

revealed 127 genes regulated by NVP-TNKS656 in subcutaneous tumors generated with PDX-P2 

model. Genes listed correspond to those differentially expressed at least 1,5 fold in tumors from 

NVP-TNKS656-treated versus vehicle-treated mice.  P values are the result of one-way ANOVA. 

Official HUGO Gene Symbols are shown. 

 

Supplementary Table S8. Genes regulated by NVP-TNKS656 in PDX-P30.  Microarray analyses 

revealed 104 genes regulated by NVP-TNKS656 in subcutaneous tumors generated with PDX-P30 

model. Genes listed correspond to those differentially expressed at least 1,5 fold in tumors from 

NVP-TNKS656-treated versus vehicle-treated mice.  P values are the result of one-way ANOVA. 

Official HUGO Gene Symbols are shown.       

 

Supplementary Table S9. Genes regulated by NVP-TNKS656 in PDX-P5.  Microarray analyses 

revealed 117 genes regulated by NVP-TNKS656 in subcutaneous tumors generated with PDX-P5 

model. Genes listed correspond to those differentially expressed at least 1,5 fold in tumors from 

NVP-TNKS656-treated versus vehicle-treated mice.  P values are the result of one-way ANOVA. 

Official HUGO Gene Symbols are shown.    

 

Supplementary Table S10. Intestinal ββββ-catenin/TCF signature in human CRC.  List of genes 

regulated by Wnt/TCF signaling as described in Van der Flier et al. Gastroenterology. 2007 (44). 

Gene names were actualized to Official HUGO Gene Symbols. 

 

Supplementary Table S11. Genes regulated by ββββ-catenin/FOXO3A signaling in human CRC. 

Genes up-regulated by FOXO3A/β-Catenin expression in human DLD1Fβ colon cancer cells as 

described in (10). Gene names were actualized to Official HUGO Gene Symbols. 

 

Supplementary Table S12. Molecular profiling of 130 CRC tumors. Gene expression profiling of 

130 FFPE tumor samples was performed using Nanostring nCounter platform. Samples were 

clusterized by gene expression as shown in Figure 5C. This table shows such cluster order (1 to 

130), tumor type (primary colon or rectum and metastases), tumor stage (TNM), microsatellite status 
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(MSI, microsatellite instable; MSS, microsatellite stable) and the mutational status of KRAS, BRAF 

and PIK3CA genes. Not determined (n. d. ). 

 

Supplementary Table S13. Clinicopathological data of 40 CRC patients treated with 

PI3K/AKT/mTOR inhibitors and their corresponding baseline tumor samples analyzed for 

mutations and nuclear ββββ-catenin content. Clinical trial, drug and molecular target are indicated for 

each patient. Basic patient’s information is included: age, sex, primary tumor site and metastases. 

Major histopathological information of baseline tumor samples is also shown: tissue origin; histology 

(ADC) adenocarcinoma, Grade (G1, 2 or 3), TNM clasification and PTEN score (% positive cells). 28 

out 40 samples analyzed had enough material to evaluate microsatellite instability. Results are 

indicated as microsatellite instable (MSI) or stable (MSS). 29 out of the initial 40 samples analyzed 

had enough material to be genotyped by Amplicon sequencing. Mutations are specified and wild 

type samples indicated (WT). Mutations in tumor suppressor genes such as APC are 

underestimated due to the diversity of alterations occurring all along their coding sequence that are 

not covered by the amplicon sequencing panel (Methods). Asterisks indicate additional genetic 

analyses performed by Sequenom. Number of previous lines of treatment, days on previous line of 

treatment, time on treatment with PI3K/AKT/mTOR inhibitors and response (Stabilized Disease, SD; 

Progressive disease; PD) are indicated. The percentage of nuclear b-catenin positive cells, 

samples´ b-catenin score and final clasification (high or low) are shown. (n. d.) Not determined. 

 

Supplementary Table S14. Nuclear ββββ-catenin content but not relevant mutations or TNM stage 

determine response of CRC patients to PI3K/AKT/mTOR inhibitors. Tables sumarizing the 

number of cases presenting high or low nuclear b-catenin, mutations in PIK3CA, KRAS, TP53 or 

APC, or different TNM stage among patients showing stabilized disease (SD) or progressive 

disease (PD). P values correspond to Fisher´s exact test. (n. d. ) Not determined. 

 

Supplementary Table S15. Multivariate analysis of baseline tumors from patients treated with 

PI3K/AKT/mTOR inhibitors. We used R software version 3.1.1 and the "survival" package for Cox 

regression model analysis (Log-Rank test P values). Features of interest in multivariable model were 

age (continuous), gender (female vs. male), type of therapy (AKT inhibitor vs. pan-PI3K inhibitor, 

PI3K-mTOR inhibitor or PI3K-alpha inhibitor), number of prior therapies (>=4 vs. <4), presence of 

liver metastasis, KRAS mutations, PIK3CA mutations, PTEN loss, APC mutations, TP53 mutations 

and β-catenin class (high vs. low). We compared a model with and without β-catenin class using 

ANOVA. 


