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Abstract: Colorectal cancer (CRC) is the third most commonly diagnosed type of cancer worldwide
and is responsible for numerous deaths. 5-fluorouracil (5-FU) is an effective chemotherapy drug
commonly used in the treatment of CRC, either as monotherapy or in combination with other drugs.
However, half of CRC cases are resistant to 5-FU-based therapies. To contribute to the understand-
ing the mechanisms underlying CRC resistance or recurrence after 5-FU-based therapies, we per-
formed a comprehensive study integrating in silico, in vitro and in vivo approaches. We identified
differentially expressed genes and enrichment of pathways associated with recurrence after 5-FU-
based therapies. Using these bioinformatic data as a starting point, we selected a group of drugs
that restored 5-FU sensitivity to 5-FU resistant cells. Interestingly, treatment with the novel Racl
inhibitor, 1A-116, reversed morphological changes associated with 5-FU resistance back to a control-
like status. Moreover, our in vivo studies have shown that 1A-116 affected tumor growth and the
development of metastasis. All our data allowed us to postulate that targeting Racl represents a
promising avenue for the development of new therapies for patients with CRC resistant to 5-FU-
based therapies.

Keywords: colorectal cancer; resistance; small GTPases; Racl; repositioning.

1. Introduction

Colorectal cancer (CRC) is the third most commonly diagnosed type of cancer world-
wide, accounting for ten percent of all malignant diagnoses and responsible for numerous
deaths, ranking third in terms of incidence, but second in terms of mortality [1] with esti-
mations of increasing incidence for the next years [2]. Increased risk of CRC is normally
associated with age, western lifestyle, diet, personal history and chronic intestinal dis-
eases [3].

Most CRCs arise from previous adenomatous polyps. Although it remains uncertain
the time it takes for an early adenoma to progress to CRC, the detection and removal of
precancerous lesions before progressing to malignancy and metastasis provides a preven-
tion strategy [1,4].

CRC treatment depends on factors such as patient’s health, tumor size and location,
and the presence of metastasis, but surgical removal is the most common option [5] fol-
lowed by administration of adjuvant chemotherapy when there is local-regional or distant
invasion.

Since its discovery in 1957, chemotherapies based on 5-fluorouracil (5-FU, a fluori-
nated uracil analog) have remained the mainstay of adjuvant and palliative therapies for
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CRC patients [6]. 5-FU interferes with nucleosides metabolism by inhibiting the action of
thymidylate synthase and missincorporating metabolites into DNA and RNA, leading to
cytotoxicity and cell death [6-8]. Despite the clinical benefits and the extended use of 5-
FU, response rates to 5-FU monotherapy are below 20% as most patients do not com-
pletely eliminate tumor cells, and tumor recurrence leads to poor outcomes [9]. To coun-
teract this, various strategies have been developed to increase 5-FU effectiveness through
the modulation of its intracellular and biochemical metabolism, mainly combining 5-FU
with other cytotoxic drugs with different mechanisms of action. Combined chemothera-
pies FOLFOX (leucovorin+5-FU+xaliplatin), FOLFIRI (leucovorin+5-FU+irinotecan) and
FOLFOXIRI (leucovorin+5-FU+oxaliplatin+irinotecan) are the most used in the clinic and
have been used as the standard therapy for advanced CRC, increasing response rates up
to 40-50% [10,11]. Unfortunately, despite the increased response CRC patient’s disease-
free survival has not been efficiently extended [12,13], and half of CRCs are resistant to 5-
FU-based therapies. Therefore, there is a need for studies focusing on characterizing re-
sistance-mediators biological factors or identification of biomarkers to define which CRC
population is most likely to respond to 5-FU-based therapies [14-16].

One of the main causes of failure in cancer treatment is the development of drug
resistance by cancer cells. This is a very serious phenomenon since it causes the recurrence
of the disease or even death [17]. Therapy resistance occurs when diseases become tolerant
to pharmaceutical treatments. This concept was first considered when bacteria became
resistant to certain antibiotics, but similar mechanisms have since been found in other
diseases, including cancer. Some resistance mechanisms are specific to each pathology,
while others, such as drug efflux can be observed at the microbial level and also in tumors,
making them evolutionarily conserved [18]. Although many types of tumors are initially
susceptible to chemotherapy, over time they may develop resistance to through this and
other mechanisms, such as DNA mutations and metabolic changes that promote the inhi-
bition and degradation of drugs [19]. Tumor resistance is not limited to conventional
chemotherapeutic drugs, but also appears associated with the use of target therapies or
biotherapies [20,21]. Consequently, numerous efforts are focused on exploring biomarkers
that can predict or indicate the success of therapy.

In the case of CRC, 5-FU-based therapies increased response rates up to 40-50%,
therefore strategies to improve clinical outcomes are required. To address this, a deeper
understanding of the mechanisms associated with resistance or recurrence after 5-FU-
based therapies is imperative.

On the other hand, Rac1 (Ras-related C3 botulinum toxin substrate 1) is a key mem-
ber of the Rho GTPases family. It is well known that Racl is a regulator of actin-based
cytoskeletal dynamics, modulating cell adhesion, morphology, and movement. Racl is
highly expressed in different tumor types, and related to poor prognosis [22]. In tumors,
it was described that Racl modulates cell cycle, apoptosis, proliferation, invasion, migra-
tion and angiogenesis. Racl also plays a key role in anti-tumor therapy and participates
in immune escape mediated by the tumor microenvironment [22]. Increasingly, studies
are reporting the role of Racl as a potential target for tumor therapy [23].

To contribute to understanding the mechanisms underlying CRC resistance to ther-
apies, we have conducted a study integrating in silico, in vitro and in vivo approaches.
First, we compared microarray gene expression data from 5-FU-treated CRC patients with
and without recurrence after 5-FU monotherapy. Then, we extended the analysis to 5-FU-
based therapies. Comparisons uncovered common enrichment pathways associated to
chemotherapy resistance that allowed us to select drugs to overcome this phenomenon.
Interestingly, inhibition of Racl by 1A-116 compound decreases the growth of 5-FU-re-
sistant CRC, sensitizes cells to 5-FU therapy and prevents metastasis development, sug-
gesting that therapies based on Racl inhibition could be of benefit to overcome therapy
resistance.
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2. Materials and Methods 99

2.1. Gene expression data collection 100

Gene expression profiles of datasets GSE81653, GSE39582, and GSE72970 were 101
downloaded from the NCBI Gene Expression Omnibus (GEO) database 102
(https://www.ncbi.nlm.nih.gov/gds) using the GEOquery package [24,25]. These datasets 103
contain gene expression profiling of tumor clinical samples from patients after the expo- 104
sure to 5-FU alone and 5-FU based combined chemotherapy. Sample inclusion criteria for 105
the analysis were: 1) not proceeding from studies of patients with familial hereditary pol- 106
yposis, 2) including clinical information detailing the type of chemotherapy provided, and 107
3) presenting clinical information about tumor recurrence status. The expression values 108
downloaded were normalized using RMA (Robust Multichip Average) [26] method from 109
the affy or oligo packages depending on the chip model. Probe annotation was performed 110
using the manufacturer-supplied annotation package: “hugene20sttranscriptcluster.db” 111
[27] for the GSE81653 series and “hgu133plus2.db” [28] for the GSE39582 and GSE72970 112
series (a general flowchart of this work is presented in Figure 1). 113

If publicly available, information on clinicopathologic characteristics of patients was 114
retrieved to explore their association with recurrent condition using Fisher's exact test, a 115

significant association was considered for p-value < 0.05. 116

117

2.2. Identification of differentially expressed genes in patients treated with 5-FU monotherapy 118
Data analysis was carried out using the facilities of the CCT-Rosario Computational 119 k Eliminé: server J

Center, member of the High Performance Computing National System (SNCAD, MincyT- 120
Argentina) where data were introduced into the R/Bioconductor environment. Differen- 121 ‘
tially expressed genes (DEGs) were identified in GSE39582 and GSE81653 datasets inde- 122 Elimin6: Center of Rosario (HCP Rosario,
pendently. Each dataset was divided in two groups: 1) patients treated with 5-FU mono- 123 L CONICET.,... J
therapy with tumoral recurrence after surgical tumor resection and 2) patients treated in 124
the same way but without tumor recurrence. Detection platforms and sample sizes are 125
shown in Table S1. A more detailed description of the selected samples is described in 126
Table S2. 127
Four methods were used to obtain DEGs groups; two exploratory methods: fold 128
change (“FC”) and expression in unusual proportion; and two non-parametric algorithms: 129
the Significance Analysis of Microarrays (SAM) [29] and RankProd (RP) [30]. For DEGs 130
selection, we used as cutoff criterion |log:fold changel > 1 for FC method. For UR, any 131
observation far from the mean by more than two standard deviations was considered 132
atypical. For the non-parametric hypothesis tests, genes with llog2fold changel >1and 133
FDR <0.01 were considered. 134

Elimino: - |

2.3. Enrichment analysis 135

Reactome signaling pathway enrichment analysis for DEGs was performed using an 136
R package “ReactomePA” [31]. ReactomePA uses the hypergeometric model to assess 137
whether the number of selected genes associated with a Reactome pathway is larger than 138
expected. Pathways with an FDR < 0.05 were considered significantly enriched and were 139
visualized using the dotplot tool. We generated an enrichment map and pre-clustered 140
network using the “enchmap” and “cnetplot” tools to visualize relationships between 141
pathways, and highlight genes related to the more significant terms. 142

2.4. Identification of gene expression profile-reversing compounds 143

A computational drug repositioning analysis was performed using CLUE (Connec- 144
tivity map Linked User Environment: https://clue.io/query; Broad Institute, Cambridge, 145
MA; data version 1.1.1.2; software version 1.1.1.42), a cloud-based analysis platform that 146
catalogs 473,647 expression signatures of human cell lines treated with 25200 147
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perturbagens [32]. CLUE computes a CMap score (tau) that measures the similarity of a 152
queried gene set of up to 150 upregulated and 150 downregulated genes to existing drug- 153
matched reference gene sets, from least similar or inverse (-100) to most similar (100). 154
From an initial list of 426 DEGs, we selected 150 upregulated genes by screening for genes 155
detected as DEGs by three or more methods in both data sets, as well as those associated 156
with pathways with the highest enrichment score in the recurrent phenotype. Since the 157
number of down-regulated DEGs was lower than 150, all of them were used. The revers- 158
ing drugs of interest were selected using a negative threshold of CMap score. 159
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160

Figure 1. General flowchart of the experimental approach. In this work, three data series 161
were selected from the GEO database. Studies contained gene expression data from tu- 162
mors of CRC patients treated with different chemotherapies. Patients were followed up 163
to record tumor relapse or death after treatment. First, we selected patients treated only 164

with 5-FU (with and without tumor relapse) and used different methods to obtain DEGs 165 [ Eliminé: ),

in each data series. Then, we performed an overrepresentation analysis of pathways 166
(ORA) based on common identified genes. These genes were also used for screening of 167
potential drugs able to reverse the expression profile associated with recurrence by the 168
L1000 project of ConnectivityMap. Then we extended our studies by incorporating pa- 169
tients treated with other 5-FU-based chemotherapies constructing a gene expression ma- 170
trix by merging data from different studies. Using the SigFeature package that applies the 171
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SVM-REF algorithm, genes were ordered based on their informative capacity among the
phenotypes. With the 5000 most informative genes, a GSEA analysis was carried out.
Based on this analysis, we selected a set of drugs to test in vitro and in vivo.

2.5. Integrative meta-analysis

To explore whether the enriched pathways between patients with and without tumor
recurrence after 5-FU treatment were maintained when patients treated with other types
of chemotherapy were added to the expression matrix, we performed a meta-analysis.
This technique is particularly useful for combining several datasets from the same disease
when these are limited in size, therefore improving their statistical power. This time, in-
stead of analyzing the data series independently, a large matrix was constructed merging
patient’s gene expression data from GSE81653, GSE39582, and GSE72970 series. In addi-
tion to the patients treated with 5-FU already used in the previous analysis, others treated
with FOLFIRI and FOLFOX were included. Data merging was performed using the em-
pirical Bayes methods (ComBat, from Sva package) [33] to reduce confounding factors
due to non-biological variations between the studies. Data about platforms and sample
sizes are shown in Table S3. A more detailed description of the selected samples added
to the analysis is found in Table S4.

2.6. Feature selection

Feature selection is described as a process in which a subset of relevant features is
selected from a larger data set. These features can be used for several purposes like model
construction, differential analysis, enrichment exploration, etc. To select the most explan-
atory genes among the phenotypes from the combined gene expression matrix, we used
the sigFeature package [34]. This package employs a combination of Vector Support Ma-
chine and Recursive Feature Elimination (SVM-RFE) algorithms to produce a ranked list
of genes [35]. The SVM-RFE is a backward feature elimination technique that iteratively
removes features based on SVM classifier weights. In each iteration, an SVM model is built
based on the current features subset “F”, and the weight of each feature in “F” is calcu-
lated. The features are then ranked based on weight and the bottom-ranked features are
removed from F until it is empty. The top-ranked features that are discarded in the last
iteration are considered the most informative between the phenotypes. The number of
features retained in the analysis depends on their particular future use. In this work, we
selected the top 5000 more informative features to improve their potential to predict the
biological signature of the data set.

2.7. Gene Set Enrichment Analysis (GSEA)

GSEA is a computational method used to determine whether an a priori defined set
of genes shows concordant and statistically significant differences between two biological
states [36]. We employed the java GSEA Desktop Application v4.2.3 to perform the GSEA
analysis on 5000 more informative features selected. The gene sets available from The Mo-
lecular Signatures Database 3.0 (MSigDB) were employed [37]; genesets composed of less
than 15 or more than 500 genes were excluded. The phenotype label was set as “recurrent”
vs “non-recurrent”. The t-statistic mean of the genes was computed in each gene set using
a permutation type test with 1000 replications. Up-regulated gene sets were defined by a
normalized enrichment score (NES) > 0 and down-regulated by NES < 0. Gene sets with
an FDR-P value < 0.05 were chosen as significantly enriched.

2.8. Detection of motifs and transcriptional factors

For the discovery of transcription factor binding sites (motifs) in the promoters of co-
regulated genes, we used the Cytoscape plug-in iRegulon [38,39]. A collection of 9713 po-
sition weight matrices (PWMs) was applied to analyze 10 kb centered around the tran-
scription start site. DNA logos corresponding to each motif were extracted and the main
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transcriptional factors binding to them and their sets of direct targets (metatargetnoma)
were screened. Cut-off criteria used in the analysis were enrichment score threshold = 5,
ROC threshold for AUC calculation = 0.03, rank threshold = 5000, minimal identity be-
tween orthologous genes = 0.05, FDR > 0.001, and normalized enrichment (NES) > 3.

2.9. Predictor genes detection

Important  predictors genes from DEGs list and “reactome_signal-
ing_by_rho_gtpases” gene set (https://www.gsea-msigdb.org/gsea/msigdb/cards/REAC-
TOME SIGNALING BY RHO_GTPASES) were selected via least absolute shrinkage and
selection operator (LASSO) logistic regression [40] in individuals GEO series and in the
merged matrix using the glmnet R package. To carry out the analysis, patients from each
dataset were divided into training and validation sets in an 80-20 ratio, respectively. Op-
timal values for the penalty parameter A were determined through 10-fold cross-valida-
tions. For model construction, we employed the lambda value giving minimal mean cross-
validated error (lambda.min). The LASSO coefficient for recurrence predictors genes for
each gene list was extracted. Receiver operating characteristic (ROC) curves were plotted
to validate the prediction efficiency of the model using the ROCR and pROC R packages
[41,42]. We employed survival package [43] to perform a univariate Cox regression to as-
sess the effect of the change in expression of individual predictor gene on the survival of
patients in each dataset; genes with a LogRank < 0.01 were retained.

2.10. PPI network construction and hub gene identification

The PPI network was constructed using STRING public online database [44] and ex-
ported to Cytoscape (version 3.9.1) for viewing and analysis [39]. Cytoscape plug-in Cy-
toHubba (version 0.1) [45] was employed to retrieve the top 20 hub genes based on maxi-
mal clique centrality (MCC) algorithm. To expand the network, main interactor genes
were rescued using the network expansion function of STRING plug-in. Top 20 interactors
with a selectivity of 0.5 were included in the network

2.11. Drugs

For each drug, a 10 mM stock solution was prepared and stored at —20°C. Ivermectin
(Parafarm) was dissolved in 50% DMSO solution, the concentration of DMSQO in the final
dilutions did not exceed 0.03%. Amitriptyline (Parafarm) was dissolved in sterile distilled
water. Commercial 20mg/ml irinotecan solution (Kemex) and 50mg/ml 5-FU solution
(Fada Pharma) were diluted in sterile distilled water to reach final stocks concentration.
1A-116 [46] was kindly provided by Dr. Georgina Cardama (Laboratorio de Oncologia
Molecular, Universidad Nacional de Quilmes). 1A-116 stock was prepared by dissolving
the drug in acidic water (sterile distilled water brought to pH 1-2 using a 100 mM HCl
solution). Once dissolved, pH of the final solution was adjusted to 5.5-6 with 100 mM
NaOH and filtered. Unless indicated otherwise, doses used of drugs were 5uM 5-FU;
20uM amitriptyline; 30uM irinotecan, 15uM ivermectin and 20uM 1A-116.

2.1. Cell culture

5-FU resistant cell lines CT2657UR, HCT1165FUR or HT295FUR were produced in our la-
boratory as described before [47] from CT26 (chemically induced BALB/c mice-derived
colorectal carcinoma), HCT116 (male human colon adenocarcinoma) and HT29 (female
human colon adenocarcinoma) cells respectively. Cells were cultured in DMEM (HCT116
and HT29) or RPMI (CT26) media, supplemented with 10% fetal bovine serum (FBS; Nato-
cor, Argentina), penicillin (10 pg/ml), streptomycin (100 pg/ml) and L-glutamine (2 mM,
DMEM medium). Cells were maintained at 37°C in a 5% CO: atmosphere and routinely
tested for mycoplasma.
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2.13. Cells immunostaining techniques

7% 103 cells were cultured in coverslips for 24 h, treated for the 36 h, fixed in 4% par-
aformaldehyde and permeabilized with a 0.5% PBS-Triton and blocked with BSA (2%,
Sigma). Cells were first incubated a-Tubulin (Sigma, 1:1000 dilution) and Beta-Catenin
(Santa Crugz, sc-59737; 1/50 dilution) or E-Cadherin (67A4) (Santa Cruz, sc-21791; 1/50 di-
lution), and then with Alexa Fluor 488-conjugated secondary antibody (Invitrogen, 1:500
dilution), and counterstained with DAPI (Sigma, 1:10000 dilution) and phalloidin-rhoda-
mine conjugate (Invitrogen, 1:2000 dilution) to observe cell nucleus and actin skeleton,
respectively. Coverslips were fixed to a slide with Mowiol and observed under a Nikon
Ti2E fluorescent microscope or and Zeiss LSM880 confocal microscope. Cell and nuclear
areas were measured with the Image] software.

2.14. Viability assays

For in vitro cell viability assays 1x104 CT265FUR, HCT1165FUR or HT295FUR cells were
seeded on 96-well plates and incubated for 36 h at 37°C at a 5% CO: atmosphere with
increasing doses of the individual drugs and combinations of selected doses with 5 uM 5-
FU. Controls were treated in the same way with corresponding vehicle to each drug. After
the incubation time, treatments were removed and an MTT assay (Sigma Aldrich) was
performed as described before [47]. Viability was expressed as the percentage of control
untreated samples. The concentration of drugs that decreased cell proliferation by 50%
(IC50) as compared to controls was calculated with GraphPad Prism v8.0 (GraphPad Sof-
ware, La Jolla, CA, USA). When indicated, viable cells were counted using Trypan Blue
(0,4%; Sigma), and viability was expressed as the percentage of control untreated samples.

2.15. Immunoblotting

CRC cells were seeded in 60 mm plates until they achieved 80% confluence. Cells
were lysed with RIPA buffer containing protease inhibitor cocktail (Roche Diagnostics,
Mannheim, Germany) and then detached from the plates to collect protein extracts. Pro-
tein levels were quantified using the Lowry assay, and 40 ug of protein per sample was
denatured for 5 minutes at 95 °C in SDS-PAGE sample buffer before being loaded onto
gels. Samples were resolved on 8% SDS-polyacrylamide gels and transferred to PVDF
membranes (Amersham Hybond P, GE Healthcare Life Sciences) for 90 minutes with con-
stant current at 4 °C. Membranes were blocked with 1% (w/v) BSA in TBS-Tween (50 mM
Tris, 150 mM NaCl, 0.05% Tween, pH 7.5) for 60 minutes at room temperature and then
incubated with the specified primary antibody overnight at 4 °C. The primary antibodies
used included B-catenin (BD Biosciences, 1:1000 dilution) and E-cadherin (BD Biosciences,
1:1000 dilution). After three washes with TBS-Tween to remove the primary antibodies,
membranes were incubated with the appropriate peroxidase-conjugated secondary anti-
body (BioRad, 1:5000 dilution) for one hour at room temperature. Detection was carried
out using chemiluminescence (Bio-Lumina; Kalium Technologies, Argentina) and imaged
with a Licor C-Digit Blot Scanner (LI-COR Biosciences) according to the manufacturer's
instructions. Quantification was performed by densitometry using Image J software.
Cropped images are displayed in the main figures, with full-length membranes shown in
the supplementary information.

2.16. GTP-Rac1 pull-down assay

GST-Pak1 pull-down experiment to determine Racl activity in cells was performed
as indicated [48]. Briefly, exponentially growing cells were harvested and resuspended
in lysis buffer containing 20 mM Tris- HCI [pH 7.5], 150 mM NaCl, 5 mM MgCl, 0.5%
Triton X-100, 10 mM beta-glycerophosphate, 1 mM DTT, Complete (Roche), and 10 pg of
GST fusion protein containing the Pak1 Racl binding domain (GST-Pak1 RBD, bacterially-
expressed). After incubations for 10 min on ice, cell lysates were pre-cleared by centrifu-
gation at 14,000 rpm for 10 min at 4°C and supernatants incubated with glutathione-
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Sepharose beads (GE Healthcare Life Biosciences) for 1h at 4°C under gentle rotation. Af-
ter extensive washes in lysis buffer, protein complexes were released by boiling in SDS-
PAGE sample buffer, separated electrophoretically, transferred onto nitrocellulose filters,
and analyzed by immunoblotting using an anti-Racl antibody (BD Biosciences, 1:1000).
GTP-Racl levels were quantified with the Image] analysis software using as normalizing
control the total levels of Racl found in each cell lysate.

2.17. Animal studies

8 weeks-old BALB/c female mice were obtained from the School of Veterinary Sci-
ences at the National University of La Plata and treated in accordance with the Canadian
Council on Animal Care and ARRIVE guidelines. Animals were maintained in the CIPReB
facilities (Centro de Investigacion y Produccion de Reactivos Bioldgicos, Medicine School,
National University of Rosario). 1x106 CT265UR viable cells were resuspended in PBS (100
ul) and injected subcutaneously into the right flank of each animal. For all experiments,
mice were distributed and treated as follows: control, consist in a daily intraperitoneal (ip)
administration of vehicle (1% absolute alcohol solution); ivermectin, ip administration of
2 mg/kgBW/day (dissolved in absolute alcohol and then diluted in water to the final con-
centration); 1A-116, ip administration of 5 mg/kg BW/day in sterile water; 5-FU, ip admin-
istration 20 mg/kgBW/week in sterile water; iver + 5-FU, ip administration of ivermectin
and 5-FU treatments; 1A-116+5-FU, ip administration of 1A-116 and 5-FU treatments.

Animals were periodically weight and checked for changes in skin, fur, eyes, secre-
tions, excretions and autonomic activity (lacrimation, pilo-erection, unusual respiratory
pattern, movement, etc).

Tumor volumes were calculated as V = 0.4ab2, where a is the measurement of the tu-
mor along its longest axis and b its shortest. When any of the groups reached the ethically
permitted tumor volume, the animals were euthanized. Lungs, spleens and tumors were
removed, fixed and stained with hematoxylin-eosin for histological evaluation and detec-
tion and counting of micrometastases in an Olympus BX40 microscope.

For intrasplenic inoculation of cells, mice were anesthetized by intraperitoneal injec-
tion of acepromazine/ketamine/midazolam (50mg/kg, 100mg/kg and 50mg/kg, respec-
tively). A small incision was made to access the spleen and allow injection of 1x10¢
CT265"UR viable cells resuspended in PBS (100 pl). Two days after surgery, animals were
distributed in groups as described and treatments were initiated. Three weeks after injec-
tion, animals were sacrificed, for collection and weighting of spleens and livers.

For subcutaneous tumor development, 2 independent experimental rounds were
performed. For the first round N =4/group; for the second round, N=6/group. For intra-
splenic injection the number of animals used was N=6/group.

2.18. Statistical Analysis

Statistical analyzes were carried out using the GraphPad Prism 8.0 software
(GraphPad Software, Inc., La Jolla, CA, USA). Single comparisons between two groups
were performed with the Student’s-test, whereas for multiple comparisons the ANOVA
followed by Tukey’s multiple comparisons post-test was employed. Correlation between
the two variables was assessed with Spearman’s rank correlation coefficient (r). For
differential gene expression analysis, statistical significance was tested with the Student’s
t-test followed by a False Discovery Rate (FRD) correction with Benjamini-Hochberg pro-
cedure. Survival analysis was implemented according to the Kaplan-Meier analysis and
log-rank test. Overall survival (OS) was defined as the time between the date of surgery
and the date of death or the date of the last follow-up. In all cases, p-values less than 0.05
were considered statistically significant and were marked with an asterisk as follows: *, P
<0.05; **, P<0.01; ***, P < 0.001.
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3. Results

3.1. Identification of differentially expressed genes and key pathways in recurrent CRC after 5-
FU monotherapy

To identify DEGs and key pathways associated with 5-FU resistance, raw data of the
datasets GSE39582 and GSE81653 were downloaded from GEO database. Each dataset
was normalized using the RMA method (Figure S1A,B). Dataset GSE39582 contained a
total of 585 samples, 82 of which met the requirements described in Section 2.1. Dataset
GSE81653 contained 593 samples, 192 of which met the requirements. The selected pa-
tients from each study were divided into patients with and without tumor relapse groups.
Before performing the analysis, probes with intensity values close to chip background
were filtered and discarded (the proportion of probes removed is shown in Figure S1C,D).

In order to explore the putative association between recurrence and clinical parame-
ters, correlation was assessed using Fisher's exact test. The results indicated that 5-FU re-
sistance was not associated to age, TNM stage (Tumor, Node, Metastasis staging system),
or the main mutations described for CRC (KRAS, TP53 and BRAF; Table S5). As no cor-
relation was noted, we performed enrichment analysis of gene sets associated to recurrent
and non-recurrent phenotypes for both datasets. Through this approach, we observed that
coordinate expression of genes grouped in categories linked to cell adhesion and migra-
tion was associated to a recurrent phenotype, while a good response to 5-FU monotherapy
correlated with immune system and complement activation (Figure 2A,B and Tables S6-
S7).

In parallel, we aimed to identify DEGs associated to the 5-FU-resistant phenotype.
To select DEGs in each dataset independently we employed four methods, two explora-
tory (fold change [FC] and unusual ratio [UR]) and two non-parametric hypothesis tests
(RankProd [RP] and the Significance Analysis of Microarrays [SAM]). Cut-off criterions
for DEGs selection were described in Materials and Methods. DEGs lists were compared
to extract common genes detected by at least two methods in both studies. The number of
genes obtained by each method in each dataset was represented by a Venn diagram (Fig-
ure 2C,E). A total of 388 upregulated and 39 downregulated common DEGs were selected
(Table S8). In order to detect pathways enriched in recurrent phenotype, we performed
an over-representation analysis (ORA). The results of this analysis indicated that the main
upregulated pathways were associated with signaling mediated by Rho GTPase proteins
and their effectors (Figure 2D), while among the downregulated pathways were found
those related to cytokine receptors, receptors binding to peptide ligands and the immune
response (Figure 2F).

Transcription factors are key regulators of biological processes that function by bind-
ing to genes regulatory regions. Each transcription factor recognizes a collection of DNA
sequences or binding sites that can be represented as motifs. Motif characterization is im-
portant for understanding the regulatory functions of transcription factors shaping gene
regulatory networks. To go further in characterizing expression changes associated to re-
sistance, we look for common transcriptional factors binding sites present at the promotor
regions of upregulated genes, finding that the most relevant factors include Serum Re-
sponse Factor (SRF), Myocyte Enhancer Factor 2C and 2A (MEF2C, MEF2A), Msh Home-
obox 2 (MSX2), and common motives were found to FOXO1, HMGA2, HMGA1, FOXA2.
FOXAL. SOX10, FOS, JUN, HLTF and RUNX3 (Figure 3A). Genes specifically regulated
by each transcription factor were extracted to perform a functional enrichment analysis (P
<0.05), through a word cloud graph, which indicates that the most relevant cellular pro-
cesses modulated are related to signaling, GTPases and E-cadherin (Figure 3B).

To visualize the most relevant relationships between pathways and functions associ-
ated to the 5-FU-resistant phenotype, we constructed an enrichment map that indicates
over-representation of two particular clusters: Rho GTPases and TGFbeta signaling (Fig-
ure 3C,D). 5-FU-resitance associated DEGs are highly connected genes by 20 hub genes,
as visualize in Figure 3E.
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Figure 2. Gene sets enrichments and DEGs associated to 5-FU monotherapy resistance.
(A,B) Representative upregulated (left) and downregulated (right) gene sets in the recur-
rent phenotype according to Gene Set Enrichment Analysis (GSEA) for selected 5-FU
treated patient form GEO dataset (A) GSE39582 and (B) GSE81653. NES and FDR values
are indicated within each graph. Positive and negative enrichments are indicated with
upward- and downward-pointing arrows, respectively. (C-F) DEGs analysis. Venn dia-
grams of overexpressed (C) and underexpressed (E) genes identified by four statistical
methods (FC: fold change; RP: RankProd package; SAM: Significance Analysis of Micro-
array; UR: unusual ratio) for series GSE39582 (left diagram) and GSE81653 (right dia-
gram); intersections indicate genes detected by two or more methods. (D) Reactome func-
tional classification of upregulated (D) and downregulated (F) genes detected as DEGs in
both datasets. Dot size is proportional to the number of genes associated with a term. Dot
color intensity indicates the adjusted p-value resulting from the Over-representation anal-
ysis. This graph displays only significant terms (p<0.05).

3.2. Determinants of resistance to 5-FU-based therapies

To go further in the search for determinants to resistance in CRC, we decided to ex-
tend our approach to databases of patients receiving therapies based on 5-FU, including
FOLFOX and FOLFIRI. This approach allowed us to increase our samples to 567 to per-
form more robust analyses. As in the case of 5-FU monotherapy, no evident correlation
was observed between resistance and available clinical parameters (Table S9). Unbiased
GSEAs associated with the transcriptome of recurrent phenotype following 5-FU-based
chemotherapies using Reactome, GO, and KEGG databases indicated a positive enrich-
ment for Rho GTPases activate PKNs and Formation of beta-catenin:TCF transactivating

423

424
425
426
427
428
429
430
431
432
433
434
435
436
437

438

439
440
441
442
443
444
445
446



Cells 2024, 13, x FOR PEER REVIEW

11 of 121

complex, and negative enrichment for immunoregulatory interactions between lymphoid
and non-lymphoid cell and complement cascade (Figure 4A, Table $10). Moreover, after
selecting the 5000 most explanatory genes in the recurrent phenotype after 5-FU-based
chemotherapies by the Recursive Feature Elimination algorithm (RFE), and a chemical
and genetic perturbations database (MSigDB) we found a positive enrichment of gene sets
associated with resistance to other therapies generally used to treat tumors other than
CRC such as gefitinib, tamoxifen, gemcitabine and radiation (Figure 4B, Table S11), indi-
cating that some of the identified pathways could be orchestrating general resistance
mechanisms. Surprisingly, gene sets more present in this 5000 subset were related to neu-
trophil degranulation and Rho GTPases, among which Racl seems to be the most relevant
(Figure 4C). Consistently, through pull-down experiments in CRC cells, we observed a
significant increase in Racl activity associated with 5-FU resistance (Figure 4D). As it
was the case for 5-FU monotherapy, we found binding motifs for SRF, JUN and FOS tran-
scription factors present at the promotor regions of upregulated genes (Figure 4E) associ-
ated to 5-FU-based therapies resistance.
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Figure 3. Regulation of DEGs associated to 5-FU resistant phenotype. (A) Transcription
factor binding sites found enriched in the promoter regions of upregulated genes identify
in the 5-FU recurrent transcriptome. NES and percentage of regulated genes (targets) are
indicated. (B) Word cloud showing the most frequent terms in the enrichment analysis
result for each group of genes controlled by a transcriptional factor. The size of the word
is proportional to the frequency the term appeared in the Over-representation analysis
(p>0.05). (C) Enrichment map for visualizing the pathway/function relationships of DEGs
associated to recurrence. Dot size is proportional to the number of genes associated with
a term. Dot color intensity indicates the adjusted p-value resulting from the Over-repre-
sentation analysis. The thickness of the gray lines represents the level of connection be-
tween pathways. This graph displays only significant terms (p<0.05). (D) Cnetplot show-
ing the DEGs related with RHO GTPases pathway; dot color indicates the fold change for
the recurrent condition. (E) Top 20 hub genes identified by CytoHubba Cytoscape plugin.
A greater red color intensity is associated whit highest number of connections in the total
DEGs PPI network.
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igure 4. Gene sets enrichments associated with resistance to 5-FU-based therapies. (A)
Gene Set Enrichment Analysis (GSEA) associated with the transcriptome of recurrent phe-
notype following 5-FU-based chemotherapies using the Reactome database. (B) GSEA as-
sociated with the 5000 most explanatory genes in the recurrent phenotype after 5-FU-
based chemotherapies selected by the Recursive Feature Elimination algorithm (RFE),
gene sets from ‘c2.cgp.v2023.1.Hs.symbols.gmt” database were employed to perform the
analysis. The normalized enrichment scores (NES) and false discovery rate q—values (FDR
g-val) are indicated within each graph. Positive and negative enrichments are specified
by upward- and downward-pointing arrows, respectively. (C) Over-representation anal-
ysis (ORA) of the 5000 most explanatory selected by RFE. Dot size is proportional to the
number of genes associated with a term. Dot color indicates the p-value resulting from
the ORA analysis. (D) Racl activation in control (CT26) and 5-FU resistant (CT265FUR)
cells determined by pull-down assays. Levels of Rac1-GTP and total Racl were analyzed
by Western blot (upper panel) and quantified by Image] (lower panel). (E) Transcription
factor binding sites found enriched in the promoter regions of 5000 RFE retained genes.
The NES and percentage of regulated genes (targets) are also indicated.

3.3. Selection of drugs to overcome 5-FU resistance in CRC

In order to overcome 5-FU resistance, we search for compounds with the ability to
reverse the expression of genes and pathways identified in our previous analysis by
LINCS. This tool allows entering 150 upregulated and 150 downregulated genes. For 5-
FU monotherapy, we used all common downregulated genes as they were less than 150.
To reduce the number of upregulated genes to 150, we selected DEGs detected by three
or more statistical methods (in both databases) and those with the higher association (with
alower P value) with overrepresented pathways in functional enrichment analysis (Table
§12). The platform detected similar and opposite expression profiles in nine cell lines, in-
cluding HT29.
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Through this approach we obtained a list of compounds that could potentially re-
verse 5-FU resistant phenotype (Table $13). Some of these compounds are currently used
in the clinic combined to 5-FU, such as irinotecan [49,50] or to treat other types of recurrent
cancers such as topotecan [51,52]; but we also found other compounds such as a norepi-
nephrine inhibitor (amitriptyline), MEK inhibitors, a COX inhibitor, ivermectin and the
Rho-associated kinase inhibitor (Rockout) among others. Accordingly, cell perturbations
that could reverse the expression profile associated to 5-FU resistance determined by the
same platform include inhibition of Raf, MEK, PKC or Src and loss of function of Rho
GTPases activating proteins (Table 514).

3.4. Ivermectin and the Racl inhibitor 1A-116 restore 5-FU sensitivity to 5-FU resistant cells

As drug repositioning provides cheaper, effective, and safe drugs with fewer side
effects and fastens drug development, we focused on irinotecan, amitriptyline and iver-
mectin to confirm by cell studies their potential to sensitize 5-FU-resistant CRC cells. In
parallel, as our studies highlighted a prominent role of the Rho GTPase Racl on 5-FU-
resistance modulation, we decided to explore the effects of 1A-116, a novel Racl inhibitor
previously reported to be promising to treat other cancer types [46,53-55]. To characterize
the effect of these drugs on resistance, we used three 5-FU resistant cells lines generated
as described before [47]. IC50 values for each selected drug were calculated on sensitive
and resistant cell lines (Table S15).

To evaluate the potential effect of 1A-116 and selected repurposing drugs on revers-
ing resistance of CRC cells, we treated resistant cells with 5-FU in the presence of each
drug. For all the assays, we selected doses for each drug with a minimal statistical effect
on cell viability as evaluated by MTT-based assays (Figure S2 and Table $15). We found
that incubation of cells with irinotecan, ivermectin and 1A-116 improved responses to 5-
FU in all cell lines tested (Figure 5A), while amitriptyline only had a partial effect on HT29
and CT26 resistant cells. For 1A-116 treatment, we confirmed the inhibition of Racl acti-
vation by this compound and its effect on reversing 5-FU resistance by counting viable
cells after treatment (Figure S3A,B).

In vitro generation of 5-FU-resistance is associated to cell morphological changes as
it was previously described for several cell lines including CRC [56-59]. Previous reports
also described that resistance to 5-FU in CRC cells promotes the loss of epithelial markers
[58,59]. To confirm the link between resistance acquisition and EMT, we analyzed the ex-
pression of epithelial markers in CRC cells, validating the loss of E-Cadherin and beta-
catenin expression in resistance cells (Figure 5B,C). To assess morphological changes as-
sociated to 5-FU resistance we performed nuclear, cytoskeletal and microtubular staining
of control and 5-FU-resistant cells (Figure S3D,E). In order to quantify changes in mor-
phology, we measured nuclear and cell areas for each condition, noting a significant in-
crease in both parameters for resistant cells (Figure 5E-G). Indeed, the relationship be-
tween nucleus/cytoplasm decreased in resistant cells and cytoskeletal architecture
changes became evident. Interestingly, treatment with the Racl inhibitor 1A-116 was
enough to reverse the expression of epithelial markers (Figure 5B,D) and morphological
changes back to control-like values (Figure 5E-G and S3B,C) suggesting a critical role for
Racl activation on triggering events leading to 5-FU-resistance in CRC.

3.5. Racl inhibitor 1A-116 reduces the growth of CRC resistant cells, sensitizes them to 5-FU
and prevents metastasis development

Once confirmed by in vitro assays the possibility to reverse resistance to 5-FU we
moved to an in vivo assay with CT265UR cells. For this experiment, we selected one drug
in repositioning, ivermectin, and the Racl inhibitor 1A-116. Tumor growth kinetics indi-
cated that 5-FU or ivermectin alone had not statistical effect on resistant CRC cells grow-
ing (Figure 6A,B). Surprisingly, Racl inhibitor 1A-116 administration statistically affected
the growth evolution of tumor cells. Interestingly, both ivermectin and 1A-116 were able
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to induce sensitivity to 5-FU in resistant CT265FUR cells (Figure 6A,B and S4A,B). No signs
of toxicity were associated with treatments as evaluated by general animal behavior and
weight (Figure 6C and S4C) and the measurement of metabolic parameters (Figure S4D).

20 R ol
HeT1e Mk

Conviabitty (%)

calviabiy (%)

Figure 5. Characterization of 5-FU resistant cells and viability assays. (A) Viability of
CT265FUR, HCT1165FUR and HT295FUR cells treated with selected drugs individually and in
combination with 5uM 5-FU (n = 3). (B) Representative immunoblots showing modulation
of epithelial markers expression associated to generation of resistance (left panel) and re-
version of the expression after Rac1 inhibition (right panel). For loading control, we used
the abundance of endogenous beta-actin (E-Cad: E-Cadherin; B-Cat: beta-catenin; B-Act:
beta-actin). (C,D) Confocal images for immunofluorescent detection of E-Cadherin (green
color, left panel) and beta-catenin (green color, right panel) in CRC cells counterstained
with F-actin and nuclei (red and blue colors respectively, scale bar=10um). (E-G) Cells
area, nuclei area and nucleus/cell areas relationship were quantified for each cell line (n >
50 per treatment).

Table 1. Analysis of metastasis. Mean of metastatic nodes detected per mouse by H&E in
lung and liver. At the end of the experiment, the spleens of the mice were removed and
measured with a caliper to detect signs of splenomegaly. The mean spleen lengths for each
treatment are shown. (n=4).

Organ control 5-FU iver iver+5-FU 1A-116 1A-116+5-FU
Lung (nodes/mouse) 2+1 1.33+1.15 1£1 0.33+0.58 0.67+0.58 0+0*
Liver (nodes/mouse) 1.33+0.58  1.33+1.53  1.33+1.53  1.33x1.53 0.67+0.58 0.67+0.58

Splenomegaly** (spleen
24.25+2.06 25.75+2.06 24.75+1.50  26+1.41 20.50+1.91* 23.25+1.50
length mm)

*p<0.05 ordinary one-way ANOVA vs. control

**Normal length reference: 15-20 mm
At the end of the experiment, we collected tumor, spleen, liver and lungs for histo-
logical observation. We did not observe histological differences between tumors by H&E
staining (Figure S5), but it was evident that animals treated with 1A-116 or combination
of 1A-116 with 5-FU did not develop splenomegaly (Figure 6D and Table 1). Microscopic
visualization of histological sections indicated that combined treatment with 1A-116 and
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5-FU reduced liver and lung metastasis development in mice (Figure 6E,F and Table 1)
suggesting a role for Racl in CRC tumor growth, resistance and metastatic dissemination.
To further confirm the antimetastatic potential of Rac1 inhibition on 5-FU resistant CRC
we performed an intrasplenic cells injection, noting that 1A-116 treatment drastically re-
duced spleen tumor formation and resistant cells dissemination to the liver (Figure 6G-J).

3.6. Generation of prognostic signatures to predict 5-FU-based therapies resistance

Finally, we used our lists of genes associated to resistance to obtain by LASSO regres-
sion analysis a minimal group of predictive genes that could anticipate responses to both
5-FU monotherapy and 5-FU-based therapies (Figures 7A and S6) and evaluated their
predictive efficiency by generation of ROC curves (Figure 7B). Unfortunately, there were
not many common genes between the different predictive lists, but all of them displayed
an acceptable predictive efficiency.

As it was shown that Rho GTPases were important markers associated to resistance,
we selected by LASSO the most important Rho GTPases-related genes to predict recur-
rence in the 5-FU monotherapy datasets and combined treatments merged matrix, and
then analyzed their recurrence predictive efficiency for each signature by generation of
ROC curves (Figure 7C). ROC curve analysis demonstrated the good performance of the
established model, with similar predictive efficiency to those based on DEGs. Interest-
ingly, some of these predictive genes were associated to overall CRC patients” survival
(Figure 7D).
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Figure 6. Ivermectin and 1A-116 in vivo studies. (A) BALB/c mice were subcutaneously
challenged with CT26%R cells. Ten days later tumors become evident and animals were
randomly distributed in groups for treatment: control, 5-FU, ivermectin (IVER), ivermec-
tin plus 5-FU (IVER+5-FU), 1A116 and 1A116+5FU (n = 4 per treatment). The tumor size
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was measured biweekly with a caliper and volume estimated (time =0 indicates the be-
ginning of treatment). (B) At the end of the experiment, animals were sacrificed and tu-
mors of each group were removed and weighed. (C) Body weight of the animals was
measured at the beginning and at the end of the treatments to evaluate signs of its toxicity.
(D) Representative images of tumor and spleen for each treatment group. (E) Haematox-
ylin and eosin lung staining images showing representative micrometastases (indicated
with yellow arrows) for control, 5-FU, 1A116 and 1A116+5-FU groups. (F) Haematoxylin
and eosin liver staining images showing representative micrometastases (indicated with
yellow arrows). (G-J) Analysis of Racl inhibition on experimental metastasis develop-
ment. After intrasplenic injection tumor containing spleens (G) and livers (H) were col-
lected and weight (I). Representative images of spleens (upper panel) and livers (lower
panel). (J) Metastasis were counted under a magnifying glass.

To understand the relationship between genes predicting resistance, we constructed
a protein-protein interaction network. Using the STRING database, we identified the main
interacting proteins shared among these genes (Figure 7E) and extracted the top ten hub
genes from this network (Figure 7F). Interestingly, top ten genes are GTPases Racl, RhoA,
and RhoB, their GEFs (Guanine nucleotide Exchange Factors Vavl, Vav2, Vav3 and
Tiam1), their effector Pakl, phosphoinositide-3-kinase regulatory subunit (PIK3R2) and
beta-catenin (CTNNB1). Taken together, these data indicate a prominent role for Rho
GTPases, particularly Racl, in modulating resistance to 5-FU-based therapies in }CRCL
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Figure 7. Generation of recurrence predictor signatures. (A) LASSO coefficient profiles

showing the most important DEGs predictors of recurrence selected by LASSO regression
analysis (left, DEGs predictors in data sets of patients treated with 5-FU monotherapy;
right, DEGs predictors in pooled matrix of patients treated with 5-FU, FOLFIRI, or
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FOLFOX). (B) Receiver operating characteristic (ROC) curves showing the predictive effi- 637
ciency of recurrence for each DEGs signature on its respective data set (training + valida- 638
tion). (C) LASSO coefficient profiles showing the most important genes predictors of re- 639
currence from Rho GTPases gene set selected by LASSO regression analysis in the 5-FU 640
monotherapy datasets and combined treatments merged matrix. (D) ROC curves showing 641
the recurrence predictive efficiency for each Rho GTPases genes signature on its respective 642
data set (training + validation). In both (A) and (C), the predictors common to more than 643
one dataset or that appeared as predictors even when different gene sets were used to 644
perform the analysis are highlighted with a green color. (E) Heatmap showing the rela- 645
tionship between recurrence predictors genes expression and the overall survival. Patients 646
were divided into groups with high and low mRNA predictor gene expression at median. 647
Each heatmap cell corresponds to a predictor gene log10 HR (hazard ratio) for the respec- 648
tive dataset detailed in column name. Colors in the red range indicate HR >0, while colors 649
in the blue range indicate a HR < 0. The graph only displays the predictor genes with 650
significance level p < 0.05 in log-rank test. (F) Expanded PPI network of the set of all re- 651
currence predictor genes (marked in colour), the main common interactor proteins were 652
obtained by STRING Cytoscape StringApp and are shown in grey (selectivity of interac- 653
tors = 0,5). (G) Top ten hub genes extracted from the predictors expanded PPI network, a 654
greater red color intensity is associated whit highest number of connections in the net- 655
work. AUC, area under the curve. 656

4. Discussion 657

CRC is the third most commonly diagnosed type of cancer worldwide. Early diagno- 658
sis, adenomas removal during screenings and improved CRC treatments have reduced 659
morbidity and mortality rates. However, CRC incidence is increasing in middle- and low- 660
income countries, and early-onset CRC is also emerging, positioning CRC as a growing 661
global public health challenge [60]. 662

Since their discovery, 5-FU-based chemotherapies have been commonly used to treat 663
CRC. However, resistance to treatment has greatly affected 5-FU clinical use. As CRCisa 664
heterogeneous disease characterized by different genetic scenarios [61], a CRC molecular 665
comprehensive characterization could shed light on the understanding of resistance 666
mechanisms and improve therapies. 667

In this work, we addressed the identification of genes and pathways associated with 668
development of resistance to 5-FU and 5-FU-based treatments in CRC. Comparison of 669
gene expression datasets revealed the enrichment of pathways previously reported to be 670
associated with resistance such as “TGFbeta signaling” and “SMAD2/3 activation by TGF- 671
beta” [62-64]. TGFbeta is a cytokine involved both in physiological and pathological pro- 672
cesses. Canonical signaling is mediated by SMAD transcription factors, but TGFbeta “non- 673
canonical” pathway involves activation of proteins such as MAPK, PI3K/AKT and small 674
GTPases as Racl and RhoA [65]. Categories and genes related to cell stemness [66,67], 675
EGEFR signaling [68,69], apoptosis [70], DNA repair [71], and interaction between tumor 676
cells and the immune system [72] were also present in our analysis. 677

When we looked for potential compounds reversing 5-FU resistance-associated gene 678
expression, we identified molecules belonging to different categories. Some of them were 679
involved in modulation of hormonal messages (dopamine and serotonin receptor agonists 680
and antagonists), selective estrogen receptor modulation (this category includes tamoxi- 681
fen and raloxifene, widely used in breast cancer) and adrenergic receptor inhibition such 682
as phentolamine. Additionally, we found anti-inflammatory compounds, mainly COXin- 683
hibitors. We focused on irinotecan, amitriptyline and ivermectin, three drugs under repo- 684
sitioning and selected ivermectin to our in vivo approach. As predicted by our analysis, 685
ivermectin was able to re-sensitize CRC cells to 5-FU monotherapy, but no significant me- 686
tastasis prevention was associated to this treatment. Noteworthy, the antitumor mecha- 687
nism of action proposed for ivermectin is associated to P21(Racl)-Activated Kinase 1 688
(PAKT1) function [73-75]. 689
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Interestingly, the most represented pathways in all datasets were directly or indi- 690
rectly related to Rho GTPases activation. Indeed, activation of Rho GTPases may be under 691
control of the Serum Response Factor as many upregulated genes in recurrent phenotype 692
contained serum response elements in their promoter sequences. Many studies have iden- 693
tified SRF as a central agent in the development of multiple types of cancer, which has 694
classified it as a potential biomarker and therapeutic target, especially for cancers witha 695
poor prognosis. SRF controls the expression of cytoskeleton, morphogenesis and cell mi- 696
gration genes, but also SRE-MRTF complex activity also responds to Rho GTPase-induced 697
actin changes, thereby coupling cytoskeletal gene expression to cytoskeletal dynamics 698
[76-78]. Accordingly, it was recently described that active Racl modulates SRF/MRTF, 699
which initiates a switch to a mesenchymal-like state characterized by therapy resistance 700
in melanoma [79]. 701

Rho-GTPases regulate a variety of important cellular activities, such as cytoskeletal 702
remodeling, cell adhesion, cell movement, vesicle transport, angiogenesis, and cell cycle 703
regulation [76,80-83]. Rho-GTPases are generally described as "molecular switches" be- 704
cause they fluctuate between their active conformation attached to GTP and the inactive 705
conformation bound to GDP. The activation of the “molecular switch” is controlled by 706
guanine nucleotide exchange factors (GEFs), which stimulate the release of GDP bound 707
to the inactive form and promote combination with GTP [84]. The inactive state of Rho- 708
GTPase is maintained by inhibitory molecules of the guanine nucleotide dissociation 709
(GDIs) and GTPase activity activating proteins (GAPs) [84]. Through changes in Rho- 710
GTPases protein levels, their activity or their effector proteins, abnormal signaling could 711
contribute to different steps of cancer progression, including proliferation, survival, inva- 712
sion and metastasis [22,85]. 713

Racl, RhoA and Cdc42 are the three classical members of Rho-GTPase family, being 714
Racl the one that has received increased attention [82]. Rac1 is widely expressed in tissues, 715
and is considered a regulatory factor related to cell movement and invasion. Racl is highly 716
expressed and overactivated in many tumor types and it had lately been related to re- 717
sistance to therapy in several reports [79,86-90]. 718

Based on our data and the literature, Racl could be engaging cellular mechanisms 719
leading to 5-FU-based resistance in CRC. To confirm our hypothesis, we treated 5-FU- 720
resistant CRC cells with Racl inhibitor 1A-116 noting that doses not compromising via- 721
bility of CRC cells were enough to overt morphological changes associated to resistance, 722
and re-sensitize resistant cells to 5-FU. Moreover, Rac1 inhibition restored the expression 723
of epithelial markers to 5-FU-resistant cells, previously characterized in a mesenchymal- 724
like state associated with therapy resistance. Administration of Racl inhibitor to mice 725
bearing CRC tumors reduced tumor growth, sensitized resistant tumors to 5-FU mono- 726
therapy, and decreased metastasis development. Interestingly, tumors derived from ani- 727
mals treated with Racl inhibitor showed an increased number of immune cell infiltrates 728
(data not shown), suggesting that Rac1 inhibition could be acting through different mech- 729
anisms, including immune escape mediated by tumor microenvironment [91]. 730

Additionally, our data suggest that Rac1 inhibition could be an important strategy to 731
overcome resistance to therapy in different cancer types. Indeed, Racl modulated path- 732
ways could be playing essential roles in developing resistance to different therapeutic ap- 733
proaches such as endocrine therapies, targeted therapies and radiotherapy, as our enrich- 734
ment analysis indicate common profiles between resistance to 5-FU-based therapies and 735
gemcitabine and gefitinibin non-small cell lung cancer [92,93], dasatinib for breast, lung, 736
and ovarian tumors [94], tamoxifen in estrogen receptor-positive breast cancer [95], and 737
postradiation tumor escape of CRC [96]. 738

Altogether our data point to Rac1 as a potential target to overcome therapy-resistance 739
for CRC and other types of tumors, and suggest that Racl inhibitor 1A-116 could represent 740
a good therapeutic agent to overt CRC resistance for 5-FU-based therapies. 741

742
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5. Conclusions 743

CRC is the one of the third most diagnosed type of cancer worldwide, and the second 744
in terms of mortality. Therapies to treat CRC are often associated with the development 745
of resistance, so initially responding tumors became resistant to treatment. Therapies 746
based on 5-FU have been used in the clinics since 1950, but almost half of patients develop 747
therapy-resistance. 748

Our findings indicate that inhibition of Racl activation by the compound 1A-116 re- 749 Eliminé: The small GTPase Racl is a mas-
verses 5-FU resistance in CRC cells, decreases tumor growth and prevents metastasis de- 750
velopment, suggesting a therapeutic application of 1A-116 for the treatment of therapy- 751
resistant CRC. Further studies are needed to fully understand Racl's role in CRC progres- 752
sion and therapy resistance. 753

ter regulator of different cell processes re-
lated to cancer progression, metastasis de-
velopment and resistance to different types
of therapies. Inhibition

Supplementary Materials: The following supporting information can be downloaded at: 754 [ Eliminé: prevent
www.mdpi.com/xxx/s1, Figure S1: Dataset normalization and probes intensity filters; Figure S2: 755 . N

Cell viability assays; Figure S3: Rac1 activity inhibition in 5-FU resistant cells; Figure S4: Inhibition 756 [Dlo formato: Fuente: Negrita
of Racl activity modulates in vivo CRC growth; Figure §5: Tumor histology; Figure S6: LASSO 757 [Dio formato:
regression model; Table S1: 5-FU monotherapy detection platforms and sample sizes used in this * 758
study; Table S2: Detailed description of 5-FU monotherapy samples selected for analysis; Table S3: 759 [Dio formato: Fuente: Negrita
5-FU-based therapies platforms and sample sizes used in this study; Table S4: Detailed description 760
of 5-based therapies samples selected for analysis; Table S5: Available clinical data of patients "' 761
treated with 5-FU monotherapy; Table S6: GSEA analysis between 5-FU treated recurrent and non- "' 762 [Dio formato: Fuente: Negrita
recurrent phenotypes for the GSE39582 dataset; Table S7: GSEA analysis between 5-FU treated re- ' 763
current and non-recurrent phenotypes for the GSE81653 dataset; Table §8: Common DEGs identi- ' 764 [Dio formato: Fuente: Negrita
fied in patient with tumor recurrence after 5-FU therapy; Table S9: Available clinical data of patients ': 765
treated with 5-FU-based therapies; Table S10: GSEA analysis between 5-FU, FOLFIRI and | 766
FOLFLOX treated recurrent and non-recurrent phenotypes for the merged matrix; Table $11: GSEA 767 [Dio formato: Fuente: Negrita
analysis between 5-FU, FOLFIRI and FOLFLOX treated recurrent and non-recurrent phenotypes for 768 - -
the 5000 more explicative genes selected by RFE algorithm form merged matrix; Table S12: Selected 769 [DIO formato: Fuente: Negrita
DEGs to perform CLUE Query (v.1.1) analysis; Table S13: CLUE Query (v.1.1) analysis for selected 770 [Dio formato
up-regulated and downregulated genes; Table S14: Perturbations CLUE Query (v.1.1) analysis for 771
selected up-regulated and downregulated genes; Table S15: IC50 values of selected drugs were ' 772 [Dio formato: Fuente: Negrita
chosen from in silico studies on 5-FU sensitive and resistant cell lines. 773

Fuente: Negrita

[Dio formato: Fuente: Negrita

[Dio formato: Fuente: Negrita

: Fuente: Negrita

(Dio formato: Fuente: Negrita

Author Contributions: L.E.A participated in all experimental work, analyzed data, and contributed 774 - -
to both artwork and figure design, and manuscript writing; F.M. carried out cell culture assays; A.A. 775 [DIO formato: Fuente: Negrita
analyzed clinical data and performed statistical studies; N.C.L. and L.C.Z. contribute to design of 776 [Dio formato

figures and data processing and cell culture assays; M.M. performed Racl-GTP pull-down and cell 777

culture assays; C.F. contribute to perform animal experimental procedures; M.M-M. conceived the 778 [Dio formato: Fuente: Negrita
work, analyzed data, wrote the manuscript, and performed the final editing of figures. All authors 779 . .
have read and agreed to the published version of the manuscript. 780 [Dm formato: Fuente: Negrita

: Fuente: Negrita

Funding: This work was supported by grants to M.M-M from Instituto Nacional del Cancer (INC, 781 [Dio formato: Fuente: Negrita
Asistencia Financiera III, 2015), Agencia Nacional de Promocion Cientifica y Tecnolégica (ANPCyT, 782 [Di o formato

PICT2018-0900 and PICT2019-0801), Agencia Santafesina de Ciencia, Tecnologia e Innovacion (PEI- 783

CID-202-106) and Fundacion Florencio Fiorini. 784 [Dio formato: Fuente: Negrita

: Fuente: Negrita

Institutional Review Board Statement: Authors declare that all experimental protocols involving 785 [Dio formato: Fuente: Negrita
animals were approved by the “Committee for the Care and Use of Laboratory Animals (CICUAL)” 786
of the Rosario Medical School (RS 4702/2022 and 4704/2022). Mice were treated in accordance with 787 [Dio formato: Fuente: Negrita
the Canadian Council on Animal Care and ARRIVE 2.0 guidelines. 788

P NS N A N N NS N4 N4 ) N, N, N A A ) N7, A N A N N

Informed Consent Statement: Not applicable. 789

Data Availability Statement: Data presented in this study are available upon request from the cor- 790
responding author. 791

Acknowledgments: We thank G. Chapo and all CIPReB personnel for their help with mouse hous- 792
ing and monitoring, M. Armando and M. Derio for technical support, and A. Tomé and R. Vena for 793
microscopy assistance. MM-M thanks Dr. Cardama for providing 1A-116 and Dr. Xosé Bustelo for 794
continuous support. 795



Cells 2024, 13, x FOR PEER REVIEW 20 of 121

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

F. Bray, M. Laversanne, H. Sung, et al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer | Clin. 2024, 74(3), 229-263. https://doi.org/10.3322/caac.21834.

L. Rahib, B.D. Smith, R. Aizenberg, et al. Projecting cancer incidence and deaths to 2030: The unexpected burden of thyroid,
liver, and pancreas cancers in the United States. Cancer Res. 2014, 74(11), 2913-2921. https://doi.org/10.1158/0008-5472.CAN-
14-0155.

M.S. Hossain, H. Karuniawati, A.A. Jairoun, et al. Colorectal cancer: A review of carcinogenesis, global epidemiology, cur-
rent challenges, risk factors, preventive and treatment strategies. Cancers (Basel) 2022, 14(7), 1732.
https://doi.org/10.3390/cancers14071732.

J.A. Sninsky, B.M. Shore, G. V. Lupu, et al. Risk factors for colorectal polyps and cancer. Gastrointest Endosc Clin N Am. 2022,
32(2), 195-213. https://doi.org/10.1016/j.giec.2021.12.008.

NCI, Colon Cancer Treatment - National Cancer Institute, PDQ Cancer Information Summaries. 2023. https://www.can-
cer.gov/types/colorectal/hp/colon-treatment-pdq (accessed 2 Nov 2023).

D.B. Longley, D.P. Harkin, P.G. Johnston. 5-Fluorouracil: Mechanisms of action and clinical strategies. Nat Rev Cancer. 2003,
3, 330-338. https://doi.org/10.1038/nrc1074.

P. Noordhuis, U. Holwerda, C.L. Van der Wilt, et al. 5-Fluorouracil incorporation into RNA and DNA in relation to thymi-
dylate synthase inhibition of human colorectal cancers. Annals of Oncology. 2004, 15(7), 1025-1032.
https://doi.org/10.1093/annonc/mdh264.

D.M. Thomas, J.R. Zalcberg. 5-Fluorouracil: A pharmacological paradigm in the use of cytotoxics. Clin Exp Pharmacol Phys-
iol. 1988, 25(11), 887-895. https://doi.org/10.1111/j.1440-1681.1998.tb02339.x.

S. Giacchetti, B. Perpoint, R. Zidani, et al. Phase III multicenter randomized trial of oxaliplatin added to chronomodulated
fluorouracil-leucovorin as first-line treatment of metastatic colorectal cancer. Journal of Clinical Oncology. 2000, 18(1), 136-
47. https://doi.org/10.1200/jco.2000.18.1.136.

B. Gustavsson, G. Carlsson, D. MacHover, et al. A review of the evolution of systemic chemotherapy in the management
of colorectal cancer, Clin Colorectal Cancer. 2015, 14(1), 1-10. https://doi.org/10.1016/j.clcc.2014.11.002.

J. Gu, Z. Li, J. Zhou, et al. Response prediction to oxaliplatin plus 5-fluorouracil chemotherapy in patients with colorectal
cancer using a four-protein  immunohistochemical ~model, Oncol  Lett. 2019, 18(2), 2091-2101.
https://doi.org/10.3892/01.2019.10474.

R.M. Goldberg, D.J. Sargent, R.F. Morton, et al. A randomized controlled trial of fluorouracil plus leucovorin, irinotecan,
and oxaliplatin combinations in patients with previously untreated metastatic colorectal cancer. Journal of Clinical Oncology
2004, 22(1), 23-30. https://doi.org/10.1200/JCO.2004.09.046.

J.Y. Douillard, D. Cunningham, A.D. Roth, et al. Irinotecan combined with fluorouracil compared with fluorouracil alone.
as first-line treatment for metastatic colorectal cancer: a multicentre randomised trial. Lancet 2000, 355(9209), 1041-1047.
https://doi.org/10.1016/5S0140-6736(00)02034-1.

P.J. Maxwell, D.B. Longley, T. Latif, et al. Identification of 5-fluorouracil-inducible target genes using cONA microarray
profiling. Cancer Res. 2003, 63(15), 4602-6.

S.M. Offer, N.J. Wegner, C. Fossum, et al. Phenotypic profiling of DPYD variations relevant to 5-fluorouracil sensitivity
using real-time cellular analysis and in vitro measurement of enzyme activity. Cancer Res. 2013, 73 (6), 1958-1968.
https://doi.org/10.1158/0008-5472.CAN-12-3858.

A. Sadanandam, C.A. Lyssiotis, K. Homicsko, et al. A colorectal cancer classification system that associates cellular pheno-
type and responses to therapy. Nat Med. 2013, 19, 619-625. https://doi.org/10.1038/nm.3175.

D.B. Longley, P.G. Johnston. Molecular mechanisms of drug resistance. Journal of Pathology. 2005, 205(2), 275-292.
https://doi.org/10.1002/path.1706.

R. Kabra, N. Chauhan, A. Kumar, et al. Efflux pumps and antimicrobial resistance: Paradoxical components in systems
genomics. Prog Biophys Mol Biol. 2019, 141, 15-24. https://doi.org/10.1016/j.pbiomolbio.2018.07.008.

M. Nikolaou, A. Pavlopoulou, A.G. Georgakilas, et al. The challenge of drug resistance in cancer treatment: a current over-
view. Clin Exp Metastasis. 2018, 35, 309-318. https://doi.org/10.1007/s10585-018-9903-0.

M. Russo, G. Crisafulli, A. Sogari, et al. Adaptive mutability of colorectal cancers in response to targeted therapies. Science.
2019, 366(6472), 1473-1480. https://doi.org/10.1126/science.aav4474.

N. Vasan, ]. Baselga, D.M. Hyman. A view on drug resistance in cancer. Nature. 2019, 575, 299-309.
https://doi.org/10.1038/s41586-019-1730-1.

F.M. Vega, A]. Ridley. Rho GTPases in cancer cell biology. FEBS Lett. 2008, 582(14), 2093-2101. https://doi.org/10.1016/j.feb-
slet.2008.04.039.

C. Bailly, J. Beignet, G. Loirand, et al. Racl as a therapeutic anticancer target: Promises and limitations. Biochen Pharmacol.
2022, 203, 115180. https://doi.org/10.1016/j.bcp.2022.115180.

D. Sean, P.S. Meltzer. GEOquery: A bridge between the Gene Expression Omnibus (GEO) and BioConductor. Bioinformatics.
2007, 23(14), 1846-1847. https://doi.org/10.1093/bioinformatics/btm254.

T. Barrett, T.O. Suzek, D.B. Troup, et al. NCBI GEO: Mining millions of expression profiles - Database and tools. Nucleic
Acids Res. 2005, 33, D562-D566. https://doi.org/10.1093/nar/gki022.

802

803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860



Cells 2024, 13, x FOR PEER REVIEW 21 of 121

26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

R.A. Irizarry, B. Hobbs, F. Collin, et al. Exploration, normalization, and summaries of high density oligonucleotide array
probe level data. Biostatistics. 2003, 4(2), 249-264. https://doi.org/10.1093/biostatistics/4.2.249.

James W. MacDonald. Affymetrix hugene20 annotation data. 2017.

Carlson M. Affymetrix Affymetrix HG-U133_Plus_2 Array annotation data (chip hgu133plus2). 2016.

V.G. Tusher, R. Tibshirani, G. Chu. Significance analysis of microarrays applied to the ionizing radiation response. Proc
Natl Acad Sci U S A. 2001, 98(9), 5116-5121. https://doi.org/10.1073/pnas.091062498.

F. Hong, R. Breitling, C.W. McEntee, et al. RankProd: A bioconductor package for detecting differentially expressed genes
in meta-analysis. Bioinformatics. 2006, 22(22), 2825-2827. https://doi.org/10.1093/bioinformatics/bt1476.

G. Yu, QY. He. ReactomePA: An R/Bioconductor package for reactome pathway analysis and visualization. Mol Biosyst.
2016, 12. https://doi.org/10.1039/c5mb00663e.

A. Subramanian, R. Narayan, S.M. Corsello, et al. A Next Generation Connectivity Map: L1000 Platform and the First
1,000,000 Profiles. Cell. 2017, 171(6), 1437-1452. https://doi.org/10.1016/j.cell.2017.10.049.

J.T. Leek, W.E. Johnson, H.S. Parker, et al. The SVA package for removing batch effects and other unwanted variation in
high-throughput experiments. Bioinformatics. 2012, 28(6), 882-883. https://doi.org/10.1093/bioinformatics/bts034.

P. Das, A. Roychowdhury, S. Das, et al. sigFeature: Novel Significant Feature Selection Method for Classification of Gene
Expression Data Using Support Vector Machine and t Statistic. Front Genet. 2020, 11, 247.
https://doi.org/10.3389/fgene.2020.00247.

I. Guyon, J. Weston, S. Barnhill, et al. Gene selection for cancer classification using support vector machines. Mach Learn.
2002, 46, 389-422. https://doi.org/10.1023/A:1012487302797.

A. Subramanian, P. Tamayo, V.K. Mootha, et al. Gene set enrichment analysis: A knowledge-based approach for interpret-
ing genome-wide expression profiles. Proc Natl Acad Sci U S A. 2005 102(43), 15545-15550.
https://doi.org/10.1073/pnas.0506580102.

A. Liberzon, A. Subramanian, R. Pinchback, et al. Molecular signatures database (MSigDB) 3.0. Bioinformatics. 2001, 27(12),
1739-1740. https://doi.org/10.1093/bioinformatics/btr260.

R. Janky, A. Verfaillie, H. Imrichov4, B. et al. iRegulon: From a gene list to a gene regulatory network using large motif and
track collections. PLoS Comput Biol. 2014, 10(7), €1003731. https://doi.org/10.1371/journal.pcbi.1003731.

P. Shannon, A. Markiel, O. Ozier, et al. Cytoscape: A software environment for integrated models of biomolecular interac-
tion networks. Genome Res. 2003, 13, 2498-2504. https://doi.org/10.1101/gr.1239303.

Z.Y. Algamal, M.-H. Lee. Penalized logistic regression with the adaptive LASSO for gene selection in high-dimensional
cancer classification. Expert Syst Appl. 2015, 42(23), 9326-9332. https://doi.org/10.1016/j.eswa.2015.08.016.

T. Sing, O. Sander, N. Beerenwinkel, et al. ROCR: Visualizing classifier performance in R. Bioinformatics. 2005, 21(29), 3940
3941. https://doi.org/10.1093/bioinformatics/bti623.

X. Robin, N. Turck, A. Hainard, et al. pPROC: An open-source package for R and S+ to analyze and compare ROC curves.
BMC Bioinformatics. 2011, 12. https://doi.org/10.1186/1471-2105-12-77.

T.M. Therneau, T. Lumley. Package “survival’. R Topics Documented. 2015.

D. Szklarczyk, J.H. Morris, H. Cook, et al. The STRING database in 2017: Quality-controlled protein-protein association
networks, made broadly accessible. Nucleic Acids Res. 2017, 45(D1), D362-D368. https://doi.org/10.1093/nar/gkw937.

C.H. Chin, S.H. Chen, H.H. Wu, et al. cytoHubba: Identifying hub objects and sub-networks from complex interactome.
BMC Syst Biol. 2014, 8. https://doi.org/10.1186/1752-0509-8-54-S11.

G. Cardama, M. Comin, L. Hornos, et al. Preclinical development of novel Rac1-GEF signaling inhibitors using a rational
design approach in highly aggressive breast cancer cell lines. Anticancer Agents Med Chem. 2013, 14(6), 840 - 851.
https://doi.org/10.2174/18715206113136660334.

L.E. Anselmino, M. V. Baglioni, F. Malizia, et al. Repositioning metformin and propranolol for colorectal and triple negative
breast cancers treatment. Sci Rep. 2021, 11, 8091. https://doi.org/10.1038/s41598-021-87525-z.

A. Castro-Castro, V. Ojeda, M. Barreira, et al. Coronin 1A promotes a cytoskeletal-based feedback loop that facilitates Racl
translocation and activation. EMBO Journal. 2011, 30, 3913 - 3927. https://doi.org/10.1038/emboj.2011.310.

L. Saltz, Y. Shimada, D. Khayat. CPT-11 (irinotecan) and 5-fluorouracil: A promising combination for therapy of colorectal
cancer. European Journal of Cancer Part A. 1996, 32(3), S24-S31. https://doi.org/10.1016/0959-8049(96)00294-8.

H. Satake, A. Tsuji, M. Nakamura, et al. Phase I study of primary treatment with 5-FU, oxaliplatin, irinotecan, levofolinate,
and panitumumab combination chemotherapy in patients with advanced/recurrent colorectal cancer involving the wild-
type RAS gene: the JACCRO CC-14 study. Int | Clin Oncol. 2018, 23, 490-496. https://doi.org/10.1007/s10147-017-1228-5.
M.W. Lee, H. Ryu, I.C. Song, et al. Efficacy of cisplatin combined with topotecan in patients with advanced or recurrent
ovarian cancer as second- or higher-line palliative chemotherapy. Medicine. 2020, 99(17), €19931.
https://doi.org/10.1097/MD.0000000000019931.

H.S. Kim, S.Y. Park, C.Y. Park, et al. A multicentre, randomised, open-label, parallel-group Phase 2b study of belotecan
versus topotecan for recurrent ovarian cancer. Br | Cancer. 2021, 124, 375-382. https://doi.org/10.1038/s41416-020-01098-8.
G.A. Cardama, J. Maggio, L. Valdez Capuccino, et al. Preclinical efficacy and toxicology evaluation of RACI inhibitor 1A-
116 in human glioblastoma models. Carncers (Basel). 2022, 14, 4810. https://doi.org/10.3390/cancers14194810.

A.L. Hemsing, K.P. Rye, K.J. Hatfield, et al. NPM1-mutated patient-derived AML cells are more vulnerable to Racl inhibi-
tion. Biomedicines. 2022, 10(8), 1881.

861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920



Cells 2024, 13, x FOR PEER REVIEW 22 of 121

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

M. Cabrera, E. Echeverria, F.R. Lenicov, et al. Pharmacological Racl inhibitors with selective apoptotic activity in human
acute leukemic cell lines. Oncotarget. 2017, 8, 98509-98523. https://doi.org/10.18632/oncotarget.21533.

M. de C. Filgueiras, A. Morrot, P.M.G. Soares, et al. Effects of 5-fluorouracil in nuclear and cellular morphology, prolifera-
tion, cell cycle, apoptosis, cytoskeletal and caveolar distribution in primary cultures of smooth muscle cells. PLoS One. 2013,
8(4), €63177. https://doi.org/10.1371/journal.pone.0063177.

A. Dlugosz-Pokorska, M. Pieta, T. Janecki, et al. New uracil analogs as downregulators of ABC transporters in 5-fluoroura-
cil-resistant human leukemia HL-60 cell line. Mol Biol Rep. 2019, 46, 5831-5839. https://doi.org/10.1007/s11033-019-05017-w.
AY. Kim, ].H. Kwak, N.K. Je, et al. Epithelial-mesenchymal transition is associated with acquired resistance to 5-fluorocu-
racil in HT-29 colon cancer cells. Toxicol Res. 2015, 31, 151-156. https://doi.org/10.5487/TR.2015.31.2.151.

A. C. M. Sousa-Squiavinato, D. A. Arregui Ramos, M. S. Wagner, et al. Long-term resistance to 5-fluorouracil promotes
epithelial-mesenchymal transition, apoptosis evasion, autophagy and reduced proliferation rate in colon cancer cells. Eur
J Pharmacol. 2022, 933, 175253. https://doi.org/10.1016/j.ejphar.2022.175253.

Y. Xi, P. Xu. Global colorectal cancer burden in 2020 and projections to 2040. Transl Oncol. 2021, 14(10), 101174.
https://doi.org/10.1016/j.tranon.2021.101174.

J. Guinney, R. Dienstmann, X. Wang, et al. The consensus molecular subtypes of colorectal cancer. Nat Med. 2015, 21, 1350-
1356. https://doi.org/10.1038/nm.3967.

G. Romano, L. Santi, M.R. Bianco, et al. The TGF- pathway is activated by 5-fluorouracil treatment in drug resistant colo-
rectal carcinoma cells. Oncotarget. 2016, 7, 22077-22091. https://doi.org/10.18632/oncotarget.7895.

M. Zhang, Y.Y. Zhang, Y. Chen, et al. TGF-{ signaling and resistance to cancer therapy. Front Cell Dev Biol. 2021, 9, 786728.
https://doi.org/10.3389/fcell.2021.786728.

Y. Wang, Q. Wei, Y. Chen, et al. Identification of hub genes associated with sensitivity of 5-fluorouracil based chemotherapy
for  colorectal cancer by integrated bioinformatics analysis. Front  Oncol. 2021, 11, 604315.
https://doi.org/10.3389/fonc.2021.604315.

A. Bertrand-Chapel, C. Caligaris, T. Fenouil, et al. SMAD2/3 mediate oncogenic effects of TGF-3 in the absence of SMADA4.
Commun Biol. 2022, 5, 1068. https://doi.org/10.1038/s42003-022-03994-6.

Y.H. Cho, E.J. Ro, J.S. Yoon, et al. 5-FU promotes stemness of colorectal cancer via p53-mediated WNT/B-catenin pathway
activation. Nat Commun. 2020, 11, 5321. https://doi.org/10.1038/s41467-020-19173-2.

C. Denise, P. Paoli, M. Calvani, et al. 5-Fluorouracil resistant colon cancer cells are addicted to OXPHOS to survive and
enhance stem-like traits. Oncotarget. 2015, 6, 41706-41721. https://doi.org/10.18632/oncotarget.5991.

M. Zhou, P. Yu, K. Hou, et al. Effect of RAS status on anti-EGFR monoclonal antibodies + 5-FU infusion-based chemother-
apy in first-line treatment of metastatic colorectal cancer: A meta-analysis. Meta Gene. 2016, 9, 110-119.
https://doi.org/10.1016/j.mgene.2016.05.001.

S.J. Gao, S.N. Ren, Y.T. Liu, et al. Targeting EGFR sensitizes 5-Fu-resistant colon cancer cells through modification of the
IncRNA-FGD5-AS1-miR-330-3p-Hexokinase 2 axis. Mol Ther Oncolytics. 2021, 23. https://doi.org/10.1016/j.omt0.2021.06.012.
S. Blondy, V. David, M. Verdier, et al. 5-Fluorouracil resistance mechanisms in colorectal cancer: From classical pathways
to promising processes. Cancer Sci. 2020, 111(9), 3142-3154. https://doi.org/10.1111/cas.14532.

C. Sethy, C.N. Kundu. 5-Fluorouracil (5-FU) resistance and the new strategy to enhance the sensitivity against cancer: Im-
plication of DNA repair inhibition. Biomedicine and Pharmacotherapy. 2021, 137, 111285. https://doi.org/10.1016/j.bio-
pha.2021.111285.

X. Huang, K. Ke, W. Jin, et al. Identification of genes related to 5-fluorouracil based chemotherapy for colorectal cancer,
Front Immunol. 2022, 13, 887048. https://doi.org/10.3389/fimmu.2022.887048.

Q. Dou, H.N. Chen, K. Wang, et al. Ivermectin induces cytostatic autophagy by blocking the PAK1/Akt Axis in breast
cancer. Cancer Res. 2016, 76(15), 4457-4469. https://doi.org/10.1158/0008-5472.CAN-15-2887.

K. Wang, W. Gao, Q. Dou, et al. Ivermectin induces PAK1-mediated cytostatic autophagy in breast cancer. Autophagy. 2016,
12(12), 2498-2499. https://doi.org/10.1080/15548627.2016.1231494.

L. Chen, S. Bi, Q. Wei, et al. Ivermectin suppresses tumour growth and metastasis through degradation of PAK1 in oesoph-
ageal squamous cell carcinoma. ] Cell Mol Med. 2020, 24(9), 5387-5401. https://doi.org/10.1111/jemm.15195.

J.K. Westwick, Q.T. Lambert, G.J. Clark, et al. Rac regulation of transformation, gene expression, and actin organization by
multiple, PAK-independent pathways. Mol Cell Biol. 1997, 17, 1324-1335. https://doi.org/10.1128/mcb.17.3.1324.

R. Treisman, A.S. Alberts, E. Sahai. Regulation of SRF activity by Rho family GTPases. in: Cold Spring Harb Symp Quant Biol.
1998, 63, 643-651 https://doi.org/10.1101/sqb.1998.63.643.

S. Montaner, R. Perona, L. Saniger, et al. Activation of serum response factor by RhoA is mediated by the nuclear factor-kB
and C/EBP transcription factors. Journal of Biological Chemistry. 1999, 274, 8506-8515. https://doi.org/10.1074/jbc.274.13.8506.
D.A. Lionarons, D.C. Hancock, S. Rana, et al. RAC1P29S induces a mesenchymal phenotypic switch via Serum Response
Factor to promote melanoma development and therapy resistance. Cancer Cell. 2019, 36(1), 68-83.
https://doi.org/10.1016/j.ccell.2019.05.015.

A. Hall. Rho GTpases and the actin cytoskeleton. Science. 1998, 279(5359), 509-514. https://doi.org/10.1126/sci-
ence.279.5350.509.

921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978



Cells 2024, 13, x FOR PEER REVIEW 23 of 121

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

S.A. Benitah, P.F. Valerén, L. Van Aelst, et al. Rho GTPases in human cancer: An unresolved link to upstream and down-
stream  transcriptional  regulation.  Biochim  Biophys ~ Acta  Rev  Cancer. 2004,  1705(2),  121-132.
https://doi.org/10.1016/j.bbcan.2004.10.002.

E.E. Bosco, J.C. Mulloy, Y. Zheng. Racl GTPase: A “Rac” of all trades. Cellular and Molecular Life Sciences. 2009, 66, 370.
https://doi.org/10.1007/s00018-008-8552-x.

L. Van Aelst, C. D’Souza-Schorey. Rho GTPases and signaling networks. Genes Dev. 1997, 11, 2295-2322.
https://doi.org/10.1101/gad.11.18.2295.

J. Cherfils, M. Zeghouf. Regulation of small GTPases by GEFs, GAPs, and GDlIs. Physiol Rev. 2013, 93(1), 269-309.
https://doi.org/10.1152/physrev.00003.2012.

R.B. Haga, AJ. Ridley. Rho GTPases: Regulation and roles in cancer cell biology. Small GTPases. 2016, 7, 207-221.
https://doi.org/10.1080/21541248.2016.1232583.

G.A. Cardama, D.F. Alonso, N. Gonzalez, et al. Relevance of small GTPase Racl pathway in drug and radio-resistance
mechanisms: Opportunities in cancer therapeutics. Crit Rev Oncol Hematol. 2018, 124, 29-36. https://doi.org/10.1016/j.critre-
vonc.2018.01.012.

H.L. Goel, B. Pursell, L.D. Shultz, et al. P-Rex1 promotes resistance to VEGF/VEGFR-targeted therapy in prostate cancer.
Cell Rep. 2016, 14(9), 2193-2208. https://doi.org/10.1016/j.celrep.2016.02.016.

T. Zhang, N. Wang. MiR-135a confers resistance to gefitinib in non-small cell lung cancer cells by upregulation of RACI.
Oncol Res. 2018, 26(8), 1191-1200. https://doi.org/10.3727/096504018X15166204902353.

M. Dokmanovic, D.S. Hirsch, Y. Shen, et al. Racl contributes to trastuzumab resistance of breast cancer cells: Racl as a
potential therapeutic target for the treatment of trastuzumab-resistant breast cancer. Mol Cancer Ther. 2009, 8(6), 1557-1569.
https://doi.org/10.1158/1535-7163.MCT-09-0140.

P. De, B.J. Rozeboom, J.C. Aske, et al. Active racl promotes tumorigenic phenotypes and therapy resistance in solid tumors.
Cancers (Basel). 2020, 12, 1551. https://doi.org/10.3390/cancers12061541.

J. Liang, L. Oyang, S. Rao, et al. Racl, A potential target for tumor therapy. Front Oncol. 2021, 11, 674426.
https://doi.org/10.3389/fonc.2021.674426.

P. Tooker, W.C. Yen, S.C. Ng, et al. Bexarotene (LGD1069, Targretin), a selective retinoid X receptor agonist, prevents and
reverses gemcitabine resistance in NSCLC cells by modulating gene amplification. Cancer Res. 2007, 67(9), 4425-4433.
https://doi.org/10.1158/0008-5472.CAN-06-4495.

C.D. Coldren, B.A. Helfrich, S.E. Witta, et al. Baseline gene expression predicts sensitivity to gefitinib in non-small cell lung
cancer cell lines. Molecular Cancer Research. 2006, 4(8), 521-528. https://doi.org/10.1158/1541-7786.MCR-06-0095.

F. Huang, K. Reeves, X. Han, et al. Identification of candidate molecular markers predicting sensitivity in solid tumors to
dasatinib: Rationale for patient selection. Cancer Res. 2007, 67(5), 2226-2238. https://doi.org/10.1158/0008-5472.CAN-06-3633.
S. Massarweh, C.K. Osborne, C.J. Creighton, et al. Tamoxifen resistance in breast tumors is driven by growth factor receptor
signaling with repression of classic estrogen receptor genomic function. Cancer Res. 2008, 68(3), 826-33.
https://doi.org/10.1158/0008-5472.CAN-07-2707.

Y. Monnier, P. Farmer, G. Bieler, et al. CYR61 and aV35 Integrin Cooperate to Promote Invasion and Metastasis of Tumors
Growing in Preirradiated Stroma. Cancer Res. 2008, 68(18), 7323-7331. https://doi.org/10.1158/0008-5472.CAN-08-0841.
Author 1, A.B.; Author 2, C.D. Title of the article. Abbreviated Journal Name Year, Volume, page range.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any
injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023

1024

1025

1026

1027

1028

1029

1030



Cells 2024, 13, x FOR PEER REVIEW

24 of 121

SUPPLEMENTARY FIGURES:
A C

| A

Luminescence
Density

Median intensities

Luminescence
Density

Sample ID Median intensities

Figure S1. Dataset normalization and probes intensity filters. (A,B) Log?2 intensity val-
ues distribution (mean and the standard deviation) after normalization using the RMA
method of the series GSE39582 (A) and GSE81653 (B). (C,D) Histogram of the medians of
the expression intensities for the series GSE39582 (C) and GSE81653 (D). The line parallel
to the Y axis indicates the minimum expression threshold, the probes located to the left of
the line were discarded from the analysis.
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Figure S2. Cell viability assays. (A-C) Characterization of the effect of irinotecan, iver-
mectin, amitriptyline and 1A-116 on HCT116 and HCT1165 R (A) and CT26 and CT265FUr
(B) cells viability. CRC cells were cultured in the presence of the indicated doses of drugs
during 36 h. The number of living cells was estimated by tetrazolium salts reduction
method (n=3).
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Figure S3. Racl activity inhibition in 5-FU resistant cells. (A) Inhibition of Racl activa-
tion in 5-FU resistant (CT265'R) cells by 1A-116 treatment determined by pull-down as-
says. Levels of Racl-GTP and total Racl were analyzed by Western blot (left panel) and
quantified by Image]J (right panel). (B) Reversion of resistance to 5-fluorouracil by treat-
ment with the Racl inhibitor 1A-116 determined by viable cells counting after trypan blue
staining. (C) Quantification of migrating 5-FU resistant CRC cells in the presence of 1A-
116 by a wound-healing assay. (D) Differences in cell morphology between HCT116, HT29
and CT26 cells (upper row), HCT1165FUR, HT295FUR and CT265FUR cells (middle row) and
HCT1165FUR, HT295FUR, CT265FUR cells treated with 20 uM 1A-116 for 36 h (lower row). Nu-
clear staining is shown in blue, tubulin in green and actin skeleton in red. Scale bar=50
um. (E) Actin staining confocal images. Scale bar=25 pm.
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Figure S4. Inhibition of Racl activity modulates in vivo CRC growth. (A) BALB/c mice 1059

were subcutaneously challenged with CT265UR cells. Ten days later tumors become evi- 1060
dent and animals were randomly distributed in groups for treatment: control, 5-FU, 1A116 1061
and 1A116+5FU (n = 6 per treatment). The tumor size was measured biweekly with a cal- 1062
iper and volume estimated (time =0 indicates the beginning of treatment). (B) At the end 1063
of the experiment, animals were sacrificed and tumors of each group were removed. (C) 1064
Body weight of the animals was measured at the beginning and at the end of the treat- 1065
ments to evaluate signs of its toxicity. (D) Metabolic parameters were evaluated (GOT: 1066
glutamic-oxaloacetic transaminase; GPT: glutamic pyruvic transaminase). 1067

1068

Figure S4. Tumor histology. Haematoxylin eosin staining of tumors at 20X magnification. 1069

Scale bar= 25 pm. 1070
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Figure S6. LASSO regression model. (A,B) LASSO model coefficients as a function of
regularization (A) and (B) tenfold cross-validation for tuning parameter (lambda) selec-
tion using Rho GTPases genes (upper panel) and DEGs (lower panel) in GSE39582 LASSO
regression model. Vertical lines were drawn at the optimal values by the minimum criteria
and the 1 -SE criteria. (C) Average accuracy vs cutoff for RHO GTPases (upper panel) and
DEGs (lower panel) signature ROC curve to GSE39582 complete dataset. Vertical line

1071
1072

1073
1074
1075
1076
1077



Cells 2024, 13, x FOR PEER REVIEW 28 of 121

indicates the optimal cutoff point with the highest average accuracy. (D-F) Same as A, B
and C but for GSE81653 dataset. (G-I) Same as A, B and C but for merged matrix.

SUPPLEMENTARY METHODS

Migration assay

5x105 CT265FUR cells were seeded on culture-inserts for in vitro wound healing assays
(ibidi, GmbH. Germany). 24 hours later, media was changed to DMEM supplemented
with 1% FBS plus the corresponding treatment, and inserts were carefully removed. After
6 hours, pictures of the wound were taken and migrating cells were quantified (Nikon
Ti2E fluorescent microscope).
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Table S1. 5-FU monotherapy detection platforms and sample sizes used in this study. Number of samples 1089

selected from series GSE81653 and GSE39582. 1090
1091
Selected No
Plataform ID Serie ID Treatment Recurrent
samples recurrent
GPL570 GSE39582 5-FU 82 29 53
GPL16686 GSE81653 5-FU 192 73 119

TOTAL 274 102 172
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Table S2. Detailed description of 5-FU monotherapy samples selected for analysis. GEO codes for samples

selected from GSE81653 and GSE39582 datasets.

plataform serie.accesion sample.accession chemotherapy.type recurrence.status
GPL570 GSE39582 GSM972017 5FU NR
GPL570 GSE39582 GSM972018 5FU NR
GPL570 GSE39582 GSM972019 5FU R
GPL570 GSE39582 GSM972020 5FU R
GPL570 GSE39582 GSM972021 5FU R
GPL570 GSE39582 GSM972022 5FU NR
GPL570 GSE39582 GSM972023 5FU R
GPL570 GSE39582 GSM972024 5FU R
GPL570 GSE39582 GSM972025 5FU NR
GPL570 GSE39582 GSM972026 5FU R
GPL570 GSE39582 GSM972027 5FU NR
GPL570 GSE39582 GSM972028 5FU NR
GPL570 GSE39582 GSM972029 5FU NR
GPL570 GSE39582 GSM972030 5FU NR
GPL570 GSE39582 GSM972079 5FU NR
GPL570 GSE39582 GSM972096 5FU R
GPL570 GSE39582 GSM972097 5FU R
GPL570 GSE39582 GSM972098 5FU NR
GPL570 GSE39582 GSM972099 5FU NR
GPL570 GSE39582 GSM972100 5FU NR
GPL570 GSE39582 GSM972101 5FU R
GPL570 GSE39582 GSM972102 5FU NR
GPL570 GSE39582 GSM972103 5FU R
GPL570 GSE39582 GSM972104 5FU NR
GPL570 GSE39582 GSM972105 5FU NR
GPL570 GSE39582 GSM972106 5FU R
GPL570 GSE39582 GSM972107 5FU NR
GPL570 GSE39582 GSM972108 5FU NR
GPL570 GSE39582 GSM972109 5FU NR
GPL570 GSE39582 GSM972110 5FU R
GPL570 GSE39582 GSM972111 5FU R
GPL570 GSE39582 GSM972112 5FU NR
GPL570 GSE39582 GSM972113 5FU R
GPL570 GSE39582 GSM972114 5FU NR
GPL570 GSE39582 GSM972115 5FU R
GPL570 GSE39582 GSM972116 5FU R
GPL570 GSE39582 GSM972117 5FU R
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plataform serie.accesion sample.accession chemotherapy.type recurrence.status

GPL570 GSE39582 GSM972118 5FU R

GPL570 GSE39582 GSM972119 5FU R

GPL570 GSE39582 GSM972120 5FU NR
GPL570 GSE39582 GSM972121 5FU NR
GPL570 GSE39582 GSM972122 5FU R

GPL570 GSE39582 GSM972164 5FU R

GPL570 GSE39582 GSM972166 5FU R

GPL570 GSE39582 GSM972190 5FU NR
GPL570 GSE39582 GSM972191 5FU NR
GPL570 GSE39582 GSM972224 5FU R

GPL570 GSE39582 GSM972234 5FU NR
GPL570 GSE39582 GSM972254 5FU R

GPL570 GSE39582 GSM972259 5FU NR
GPL570 GSE39582 GSM972263 5FU NR
GPL570 GSE39582 GSM972265 5FU NR
GPL570 GSE39582 GSM972276 5FU NR
GPL570 GSE39582 GSM972279 5FU NR
GPL570 GSE39582 GSM972289 5FU NR
GPL570 GSE39582 GSM972295 5FU NR
GPL570 GSE39582 GSM972306 5FU NR
GPL570 GSE39582 GSM972311 5FU NR
GPL570 GSE39582 GSM972323 5FU NR
GPL570 GSE39582 GSM972334 5FU NR
GPL570 GSE39582 GSM972336 5FU NR
GPL570 GSE39582 GSM972339 5FU NR
GPL570 GSE39582 GSM972361 5FU R

GPL570 GSE39582 GSM972362 5FU NR
GPL570 GSE39582 GSM972372 5FU R

GPL570 GSE39582 GSM972376 5FU NR
GPL570 GSE39582 GSM972377 5FU NR
GPL570 GSE39582 GSM972380 5FU R

GPL570 GSE39582 GSM972424 5FU NR
GPL570 GSE39582 GSM972444 5FU R

GPL570 GSE39582 GSM972457 5FU R

GPL570 GSE39582 GSM972466 5FU NR
GPL570 GSE39582 GSM972470 5FU NR
GPL570 GSE39582 GSM972472 5FU NR
GPL570 GSE39582 GSM972476 5FU NR
GPL570 GSE39582 GSM972481 5FU NR
GPL570 GSE39582 GSM972484 5FU NR




Cells 2024, 13, x FOR PEER REVIEW

32 of 121

plataform serie.accesion sample.accession chemotherapy.type recurrence.status
GPL570 GSE39582 GSM972503 5FU NR
GPL570 GSE39582 GSM972522 5FU NR
GPL570 GSE39582 GSM1681363 5FU NR
GPL570 GSE39582 GSM1681367 5FU NR
GPL570 GSE39582 GSM1681369 5FU NR
GPL16686 GSE81653 GSM2165276 5-FU R
GPL16686 GSE81653 GSM2165277 5-FU R
GPL16686 GSE81653 GSM2165278 5-FU R
GPL16686 GSE81653 GSM2165279 5-FU R
GPL16686 GSE81653 GSM2165280 5-FU R
GPL16686 GSE81653 GSM2165281 5-FU R
GPL16686 GSE81653 GSM2165282 5-FU R
GPL16686 GSE81653 GSM2165283 5-FU R
GPL16686 GSE81653 GSM2165284 5-FU R
GPL16686 GSE81653 GSM2165285 5-FU R
GPL16686 GSE81653 GSM2165286 5-FU R
GPL16686 GSE81653 GSM2165287 5-FU R
GPL16686 GSE81653 GSM2165288 5-FU R
GPL16686 GSE81653 GSM2165289 5-FU R
GPL16686 GSE81653 GSM2165290 5-FU R
GPL16686 GSE81653 GSM2165291 5-FU R
GPL16686 GSE81653 GSM2165292 5-FU R
GPL16686 GSE81653 GSM2165293 5-FU R
GPL16686 GSE81653 GSM2165294 5-FU R
GPL16686 GSE81653 GSM2165295 5-FU R
GPL16686 GSE81653 GSM2165296 5-FU R
GPL16686 GSE81653 GSM2165297 5-FU R
GPL16686 GSE81653 GSM2165298 5-FU R
GPL16686 GSE81653 GSM2165299 5-FU R
GPL16686 GSE81653 GSM2165300 5-FU R
GPL16686 GSE81653 GSM2165301 5-FU R
GPL16686 GSE81653 GSM2165302 5-FU R
GPL16686 GSE81653 GSM2165303 5-FU R
GPL16686 GSE81653 GSM2165304 5-FU R
GPL16686 GSE81653 GSM2165305 5-FU R
GPL16686 GSE81653 GSM2165306 5-FU R
GPL16686 GSE81653 GSM2165307 5-FU R
GPL16686 GSE81653 GSM2165308 5-FU R
GPL16686 GSE81653 GSM2165309 5-FU R
GPL16686 GSE81653 GSM2165310 5-FU R
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plataform serie.accesion sample.accession chemotherapy.type recurrence.status
GPL16686 GSE81653 GSM2165311 5-FU R
GPL16686 GSE81653 GSM2165312 5-FU R
GPL16686 GSE81653 GSM2165313 5-FU R
GPL16686 GSE81653 GSM2165314 5-FU R
GPL16686 GSE81653 GSM2165315 5-FU R
GPL16686 GSE81653 GSM2165316 5-FU R
GPL16686 GSE81653 GSM2165317 5-FU R
GPL16686 GSE81653 GSM2165318 5-FU R
GPL16686 GSE81653 GSM2165319 5-FU R
GPL16686 GSE81653 GSM2165320 5-FU R
GPL16686 GSE81653 GSM2165321 5-FU R
GPL16686 GSE81653 GSM2165322 5-FU R
GPL16686 GSE81653 GSM2165323 5-FU R
GPL16686 GSE81653 GSM2165324 5-FU R
GPL16686 GSE81653 GSM2165325 5-FU R
GPL16686 GSE81653 GSM2165326 5-FU R
GPL16686 GSE81653 GSM2165327 5-FU R
GPL16686 GSE81653 GSM2165328 5-FU R
GPL16686 GSE81653 GSM2165329 5-FU R
GPL16686 GSE81653 GSM2165330 5-FU R
GPL16686 GSE81653 GSM2165331 5-FU R
GPL16686 GSE81653 GSM2165332 5-FU R
GPL16686 GSE81653 GSM2165333 5-FU R
GPL16686 GSE81653 GSM2165334 5-FU R
GPL16686 GSE81653 GSM2165335 5-FU R
GPL16686 GSE81653 GSM2165336 5-FU R
GPL16686 GSE81653 GSM2165337 5-FU R
GPL16686 GSE81653 GSM2165338 5-FU R
GPL16686 GSE81653 GSM2165339 5-FU R
GPL16686 GSE81653 GSM2165340 5-FU R
GPL16686 GSE81653 GSM2165341 5-FU R
GPL16686 GSE81653 GSM2165342 5-FU R
GPL16686 GSE81653 GSM2165343 5-FU R
GPL16686 GSE81653 GSM2165344 5-FU R
GPL16686 GSE81653 GSM2165345 5-FU R
GPL16686 GSE81653 GSM2165346 5-FU R
GPL16686 GSE81653 GSM2165347 5-FU R
GPL16686 GSE81653 GSM2165348 5-FU R
GPL16686 GSE81653 GSM2165349 5-FU NR
GPL16686 GSE81653 GSM2165350 5-FU NR
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GPL16686 GSE81653 GSM2165351 5-FU NR
GPL16686 GSE81653 GSM2165352 5-FU NR
GPL16686 GSE81653 GSM2165353 5-FU NR
GPL16686 GSE81653 GSM2165354 5-FU NR
GPL16686 GSE81653 GSM2165355 5-FU NR
GPL16686 GSE81653 GSM2165356 5-FU NR
GPL16686 GSE81653 GSM2165357 5-FU NR
GPL16686 GSE81653 GSM2165358 5-FU NR
GPL16686 GSE81653 GSM2165359 5-FU NR
GPL16686 GSE81653 GSM2165360 5-FU NR
GPL16686 GSE81653 GSM2165361 5-FU NR
GPL16686 GSE81653 GSM2165362 5-FU NR
GPL16686 GSE81653 GSM2165363 5-FU NR
GPL16686 GSE81653 GSM2165364 5-FU NR
GPL16686 GSE81653 GSM2165365 5-FU NR
GPL16686 GSE81653 GSM2165366 5-FU NR
GPL16686 GSE81653 GSM2165367 5-FU NR
GPL16686 GSE81653 GSM2165368 5-FU NR
GPL16686 GSE81653 GSM2165369 5-FU NR
GPL16686 GSE81653 GSM2165370 5-FU NR
GPL16686 GSE81653 GSM2165371 5-FU NR
GPL16686 GSE81653 GSM2165372 5-FU NR
GPL16686 GSE81653 GSM2165373 5-FU NR
GPL16686 GSE81653 GSM2165374 5-FU NR
GPL16686 GSE81653 GSM2165375 5-FU NR
GPL16686 GSE81653 GSM2165376 5-FU NR
GPL16686 GSE81653 GSM2165377 5-FU NR
GPL16686 GSE81653 GSM2165378 5-FU NR
GPL16686 GSE81653 GSM2165379 5-FU NR
GPL16686 GSE81653 GSM2165380 5-FU NR
GPL16686 GSE81653 GSM2165381 5-FU NR
GPL16686 GSE81653 GSM2165382 5-FU NR
GPL16686 GSE81653 GSM2165383 5-FU NR
GPL16686 GSE81653 GSM2165384 5-FU NR
GPL16686 GSE81653 GSM2165385 5-FU NR
GPL16686 GSE81653 GSM2165386 5-FU NR
GPL16686 GSE81653 GSM2165387 5-FU NR
GPL16686 GSE81653 GSM2165388 5-FU NR
GPL16686 GSE81653 GSM2165389 5-FU NR
GPL16686 GSE81653 GSM2165390 5-FU NR
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GPL16686 GSE81653 GSM2165391 5-FU NR
GPL16686 GSE81653 GSM2165392 5-FU NR
GPL16686 GSE81653 GSM2165393 5-FU NR
GPL16686 GSE81653 GSM2165394 5-FU NR
GPL16686 GSE81653 GSM2165395 5-FU NR
GPL16686 GSE81653 GSM2165396 5-FU NR
GPL16686 GSE81653 GSM2165397 5-FU NR
GPL16686 GSE81653 GSM2165398 5-FU NR
GPL16686 GSE81653 GSM2165399 5-FU NR
GPL16686 GSE81653 GSM2165400 5-FU NR
GPL16686 GSE81653 GSM2165401 5-FU NR
GPL16686 GSE81653 GSM2165402 5-FU NR
GPL16686 GSE81653 GSM2165403 5-FU NR
GPL16686 GSE81653 GSM2165404 5-FU NR
GPL16686 GSE81653 GSM2165405 5-FU NR
GPL16686 GSE81653 GSM2165406 5-FU NR
GPL16686 GSE81653 GSM2165407 5-FU NR
GPL16686 GSE81653 GSM2165408 5-FU NR
GPL16686 GSE81653 GSM2165409 5-FU NR
GPL16686 GSE81653 GSM2165410 5-FU NR
GPL16686 GSE81653 GSM2165411 5-FU NR
GPL16686 GSE81653 GSM2165412 5-FU NR
GPL16686 GSE81653 GSM2165413 5-FU NR
GPL16686 GSE81653 GSM2165414 5-FU NR
GPL16686 GSE81653 GSM2165415 5-FU NR
GPL16686 GSE81653 GSM2165416 5-FU NR
GPL16686 GSE81653 GSM2165417 5-FU NR
GPL16686 GSE81653 GSM2165418 5-FU NR
GPL16686 GSE81653 GSM2165419 5-FU NR
GPL16686 GSE81653 GSM2165420 5-FU NR
GPL16686 GSE81653 GSM2165421 5-FU NR
GPL16686 GSE81653 GSM2165422 5-FU NR
GPL16686 GSE81653 GSM2165423 5-FU NR
GPL16686 GSE81653 GSM2165424 5-FU NR
GPL16686 GSE81653 GSM2165425 5-FU NR
GPL16686 GSE81653 GSM2165426 5-FU NR
GPL16686 GSE81653 GSM2165427 5-FU NR
GPL16686 GSE81653 GSM2165428 5-FU NR
GPL16686 GSE81653 GSM2165429 5-FU NR
GPL16686 GSE81653 GSM2165430 5-FU NR
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GPL16686 GSE81653 GSM2165431 5-FU NR
GPL16686 GSE81653 GSM2165432 5-FU NR
GPL16686 GSE81653 GSM2165433 5-FU NR
GPL16686 GSE81653 GSM2165434 5-FU NR
GPL16686 GSE81653 GSM2165435 5-FU NR
GPL16686 GSE81653 GSM2165436 5-FU NR
GPL16686 GSE81653 GSM2165437 5-FU NR
GPL16686 GSE81653 GSM2165438 5-FU NR
GPL16686 GSE81653 GSM2165439 5-FU NR
GPL16686 GSE81653 GSM2165440 5-FU NR
GPL16686 GSE81653 GSM2165441 5-FU NR
GPL16686 GSE81653 GSM2165442 5-FU NR
GPL16686 GSE81653 GSM2165443 5-FU NR
GPL16686 GSE81653 GSM2165444 5-FU NR
GPL16686 GSE81653 GSM2165445 5-FU NR
GPL16686 GSE81653 GSM2165446 5-FU NR
GPL16686 GSE81653 GSM2165447 5-FU NR
GPL16686 GSE81653 GSM2165448 5-FU NR
GPL16686 GSE81653 GSM2165449 5-FU NR
GPL16686 GSE81653 GSM2165450 5-FU NR
GPL16686 GSE81653 GSM2165451 5-FU NR
GPL16686 GSE81653 GSM2165452 5-FU NR
GPL16686 GSE81653 GSM2165453 5-FU NR
GPL16686 GSE81653 GSM2165454 5-FU NR
GPL16686 GSE81653 GSM2165455 5-FU NR
GPL16686 GSE81653 GSM2165456 5-FU NR
GPL16686 GSE81653 GSM2165457 5-FU NR
GPL16686 GSE81653 GSM2165458 5-FU NR
GPL16686 GSE81653 GSM2165459 5-FU NR
GPL16686 GSE81653 GSM2165460 5-FU NR
GPL16686 GSE81653 GSM2165461 5-FU NR
GPL16686 GSE81653 GSM2165462 5-FU NR
GPL16686 GSE81653 GSM2165463 5-FU NR
GPL16686 GSE81653 GSM2165464 5-FU NR
GPL16686 GSE81653 GSM2165465 5-FU NR
GPL16686 GSE81653 GSM2165466 5-FU NR
GPL16686 GSE81653 GSM2165467 5-FU NR
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Table S3. 5-FU-based therapies platforms and sample sizes used in this study. Number of selected samples from
GSE81653, GSE39582, and GSE72970 for the construction of the joint expression matrix.

. Selected No Total serie
PlataformID SerielD Treatment Recurrent
samples recurrent samples
5-FU 192 73 119
GPL16686 GSE81653 358
FOLFOX 166 102 64
5-FU 82 29 53
GSE39582 FOLFIRI 12 3 9 117
GPL570 FOLFOX 23 11 12
FOLFIRI 60 33 27
GSE72970 92
FOLFOX 32 12 20

TOTAL 263 304 567

1099
1100
1101

1102
1103
1104
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Table S4. Detailed description of 5-based therapies samples selected for analysis. GEO codes from samples

selected from GSE81653, GSE39582 and GSE72970 datasets for merged matrix construction.

plataform serie.accesion sample.accession chemotherapy.type recurrence.status
GPL570 GSE39582 GSM972045 FOLFIRI NR
GPL570 GSE39582 GSM972252 FOLFIRI NR
GPL570 GSE39582 GSM972253 FOLFIRI NR
GPL570 GSE39582 GSM972272 FOLFIRI NR
GPL570 GSE39582 GSM972284 FOLFIRI NR
GPL570 GSE39582 GSM972288 FOLFIRI NR
GPL570 GSE39582 GSM972299 FOLFIRI NR
GPL570 GSE39582 GSM972371 FOLFIRI NR
GPL570 GSE39582 GSM972467 FOLFIRI NR
GPL570 GSE39582 GSM1681368 FOLFIRI NR
GPL570 GSE72970 GSM1875901 FOLFIRI NR
GPL570 GSE72970 GSM1875904 FOLFIRI NR
GPL570 GSE72970 GSM1875909 FOLFIRI NR
GPL570 GSE72970 GSM1875911 FOLFIRI NR
GPL570 GSE72970 GSM1875912 FOLFIRI NR
GPL570 GSE72970 GSM1875915 FOLFIRI NR
GPL570 GSE72970 GSM1875931 FOLFIRI NR
GPL570 GSE72970 GSM1875933 FOLFIRI NR
GPL570 GSE72970 GSM1875936 FOLFIRI NR
GPL570 GSE72970 GSM1875940 FOLFIRI NR
GPL570 GSE72970 GSM1875941 FOLFIRI NR
GPL570 GSE72970 GSM1875942 FOLFIRI NR
GPL570 GSE72970 GSM1875943 FOLFIRI NR
GPL570 GSE72970 GSM1875945 FOLFIRI NR
GPL570 GSE72970 GSM1875946 FOLFIRI NR
GPL570 GSE72970 GSM1875950 FOLFIRI NR
GPL570 GSE72970 GSM1875957 FOLFIRI NR
GPL570 GSE72970 GSM1875958 FOLFIRI NR
GPL570 GSE72970 GSM1875962 FOLFIRI NR
GPL570 GSE72970 GSM1875963 FOLFIRI NR
GPL570 GSE72970 GSM1875966 FOLFIRI NR
GPL570 GSE72970 GSM1875971 FOLFIRI NR
GPL570 GSE72970 GSM1875980 FOLFIRI NR
GPL570 GSE72970 GSM1875991 FOLFIRI NR
GPL570 GSE72970 GSM1876011 FOLFIRI NR
GPL570 GSE72970 GSM1876012 FOLFIRI NR
GPL570 GSE72970 GSM1876013 FOLFIRI NR

1105
1106
1107
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plataform serie.accesion sample.accession chemotherapy.type

recurrence.status
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plataform serie.accesion sample.accession chemotherapy.type

recurrence.status
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GPL16686 GSE81653 GSM2165546 FOLFOX NR
GPL16686 GSE81653 GSM2165547 FOLFOX NR
GPL16686 GSE81653 GSM2165548 FOLFOX NR
GPL16686 GSE81653 GSM2165549 FOLFOX NR
GPL16686 GSE81653 GSM2165550 FOLFOX NR
GPL16686 GSE81653 GSM2165551 FOLFOX NR
GPL16686 GSE81653 GSM2165552 FOLFOX NR
GPL16686 GSE81653 GSM2165553 FOLFOX NR
GPL16686 GSE81653 GSM2165554 FOLFOX NR
GPL16686 GSE81653 GSM2165555 FOLFOX NR
GPL16686 GSE81653 GSM2165556 FOLFOX NR
GPL16686 GSE81653 GSM2165557 FOLFOX NR
GPL16686 GSE81653 GSM2165558 FOLFOX NR
GPL16686 GSE81653 GSM2165559 FOLFOX NR
GPL16686 GSE81653 GSM2165560 FOLFOX NR
GPL16686 GSE81653 GSM2165561 FOLFOX NR
GPL16686 GSE81653 GSM2165562 FOLFOX NR
GPL16686 GSE81653 GSM2165563 FOLFOX NR
GPL16686 GSE81653 GSM2165564 FOLFOX NR
GPL16686 GSE81653 GSM2165565 FOLFOX NR
GPL16686 GSE81653 GSM2165566 FOLFOX NR
GPL16686 GSE81653 GSM2165567 FOLFOX NR
GPL16686 GSE81653 GSM2165568 FOLFOX NR
GPL16686 GSE81653 GSM2165569 FOLFOX NR
GPL16686 GSE81653 GSM2165570 FOLFOX NR
GPL16686 GSE81653 GSM2165571 FOLFOX NR
GPL16686 GSE81653 GSM2165572 FOLFOX NR
GPL16686 GSE81653 GSM2165573 FOLFOX NR
GPL16686 GSE81653 GSM2165574 FOLFOX NR
GPL16686 GSE81653 GSM2165575 FOLFOX NR
GPL16686 GSE81653 GSM2165576 FOLFOX NR
GPL16686 GSE81653 GSM2165577 FOLFOX NR
GPL16686 GSE81653 GSM2165578 FOLFOX NR
GPL16686 GSE81653 GSM2165579 FOLFOX NR
GPL16686 GSE81653 GSM2165580 FOLFOX NR
GPL16686 GSE81653 GSM2165581 FOLFOX NR
GPL16686 GSE81653 GSM2165582 FOLFOX NR
GPL16686 GSE81653 GSM2165583 FOLFOX NR
GPL16686 GSE81653 GSM2165584 FOLFOX NR
GPL16686 GSE81653 GSM2165585 FOLFOX NR
GPL16686 GSE81653 GSM2165586 FOLFOX NR
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GPL16686 GSE81653 GSM2165587 FOLFOX NR
GPL16686 GSE81653 GSM2165588 FOLFOX NR
GPL16686 GSE81653 GSM2165589 FOLFOX NR
GPL16686 GSE81653 GSM2165590 FOLFOX NR
GPL16686 GSE81653 GSM2165591 FOLFOX NR
GPL16686 GSE81653 GSM2165592 FOLFOX NR
GPL16686 GSE81653 GSM2165593 FOLFOX NR
GPL16686 GSE81653 GSM2165594 FOLFOX NR
GPL16686 GSE81653 GSM2165595 FOLFOX NR
GPL16686 GSE81653 GSM2165596 FOLFOX NR
GPL16686 GSE81653 GSM2165597 FOLFOX NR
GPL16686 GSE81653 GSM2165598 FOLFOX NR
GPL16686 GSE81653 GSM2165599 FOLFOX NR
GPL16686 GSE81653 GSM2165600 FOLFOX NR
GPL16686 GSE81653 GSM2165601 FOLFOX NR
GPL16686 GSE81653 GSM2165602 FOLFOX NR
GPL16686 GSE81653 GSM2165603 FOLFOX NR
GPL16686 GSE81653 GSM2165604 FOLFOX NR
GPL16686 GSE81653 GSM2165605 FOLFOX NR
GPL16686 GSE81653 GSM2165606 FOLFOX NR
GPL16686 GSE81653 GSM2165607 FOLFOX NR
GPL16686 GSE81653 GSM2165608 FOLFOX NR
GPL16686 GSE81653 GSM2165609 FOLFOX NR
GPL16686 GSE81653 GSM2165610 FOLFOX NR
GPL16686 GSE81653 GSM2165611 FOLFOX NR
GPL16686 GSE81653 GSM2165612 FOLFOX NR
GPL16686 GSE81653 GSM2165613 FOLFOX NR
GPL16686 GSE81653 GSM2165614 FOLFOX NR
GPL16686 GSE81653 GSM2165615 FOLFOX NR
GPL16686 GSE81653 GSM2165616 FOLFOX NR
GPL16686 GSE81653 GSM2165617 FOLFOX NR
GPL16686 GSE81653 GSM2165618 FOLFOX NR
GPL16686 GSE81653 GSM2165619 FOLFOX NR
GPL16686 GSE81653 GSM2165620 FOLFOX NR
GPL16686 GSE81653 GSM2165621 FOLFOX NR
GPL16686 GSE81653 GSM2165622 FOLFOX NR
GPL16686 GSE81653 GSM2165623 FOLFOX NR
GPL16686 GSE81653 GSM2165624 FOLFOX NR
GPL16686 GSE81653 GSM2165625 FOLFOX NR
GPL16686 GSE81653 GSM2165626 FOLFOX NR
GPL16686 GSE81653 GSM2165627 FOLFOX NR
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GPL16686 GSE81653 GSM2165628 FOLFOX NR
GPL16686 GSE81653 GSM2165629 FOLFOX NR
GPL16686 GSE81653 GSM2165630 FOLFOX NR
GPL16686 GSE81653 GSM2165631 FOLFOX NR
GPL16686 GSE81653 GSM2165632 FOLFOX NR
GPL16686 GSE81653 GSM2165633 FOLFOX NR
GPL570 GSE39582 GSM972039 FOLFOX R
GPL570 GSE39582 GSM972051 FOLFOX R
GPL570 GSE39582 GSM972062 FOLFOX R
GPL570 GSE39582 GSM972066 FOLFOX R
GPL570 GSE39582 GSM972078 FOLFOX R
GPL570 GSE39582 GSM972256 FOLFOX R
GPL570 GSE39582 GSM972291 FOLFOX R
GPL570 GSE39582 GSM972366 FOLFOX R
GPL570 GSE39582 GSM972449 FOLFOX R
GPL570 GSE39582 GSM972474 FOLFOX R
GPL570 GSE39582 GSM972512 FOLFOX R
GPL570 GSE72970 GSM1875899 FOLFOX R
GPL570 GSE72970 GSM1875907 FOLFOX R
GPL570 GSE72970 GSM1875917 FOLFOX R
GPL570 GSE72970 GSM1875935 FOLFOX R
GPL570 GSE72970 GSM1875937 FOLFOX R
GPL570 GSE72970 GSM1875938 FOLFOX R
GPL570 GSE72970 GSM1875947 FOLFOX R
GPL570 GSE72970 GSM1875952 FOLFOX R
GPL570 GSE72970 GSM1875959 FOLFOX R
GPL570 GSE72970 GSM1875989 FOLFOX R
GPL570 GSE72970 GSM1876008 FOLFOX R
GPL570 GSE72970 GSM1876009 FOLFOX R
GPL16686 GSE81653 GSM2165468 FOLFOX R
GPL16686 GSE81653 GSM2165469 FOLFOX R
GPL16686 GSE81653 GSM2165470 FOLFOX R
GPL16686 GSE81653 GSM2165471 FOLFOX R
GPL16686 GSE81653 GSM2165472 FOLFOX R
GPL16686 GSE81653 GSM2165473 FOLFOX R
GPL16686 GSE81653 GSM2165474 FOLFOX R
GPL16686 GSE81653 GSM2165475 FOLFOX R
GPL16686 GSE81653 GSM2165476 FOLFOX R
GPL16686 GSE81653 GSM2165477 FOLFOX R
GPL16686 GSE81653 GSM2165478 FOLFOX R
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GPL16686 GSE81653 GSM2165479 FOLFOX R
GPL16686 GSE81653 GSM2165480 FOLFOX R
GPL16686 GSE81653 GSM2165481 FOLFOX R
GPL16686 GSE81653 GSM2165482 FOLFOX R
GPL16686 GSE81653 GSM2165483 FOLFOX R
GPL16686 GSE81653 GSM2165484 FOLFOX R
GPL16686 GSE81653 GSM2165485 FOLFOX R
GPL16686 GSE81653 GSM2165486 FOLFOX R
GPL16686 GSE81653 GSM2165487 FOLFOX R
GPL16686 GSE81653 GSM2165488 FOLFOX R
GPL16686 GSE81653 GSM2165489 FOLFOX R
GPL16686 GSE81653 GSM2165490 FOLFOX R
GPL16686 GSE81653 GSM2165491 FOLFOX R
GPL16686 GSE81653 GSM2165492 FOLFOX R
GPL16686 GSE81653 GSM2165493 FOLFOX R
GPL16686 GSE81653 GSM2165494 FOLFOX R
GPL16686 GSE81653 GSM2165495 FOLFOX R
GPL16686 GSE81653 GSM2165496 FOLFOX R
GPL16686 GSE81653 GSM2165497 FOLFOX R
GPL16686 GSE81653 GSM2165498 FOLFOX R
GPL16686 GSE81653 GSM2165499 FOLFOX R
GPL16686 GSE81653 GSM2165500 FOLFOX R
GPL16686 GSE81653 GSM2165501 FOLFOX R
GPL16686 GSE81653 GSM2165502 FOLFOX R
GPL16686 GSE81653 GSM2165503 FOLFOX R
GPL16686 GSE81653 GSM2165504 FOLFOX R
GPL16686 GSE81653 GSM2165505 FOLFOX R
GPL16686 GSE81653 GSM2165506 FOLFOX R
GPL16686 GSE81653 GSM2165507 FOLFOX R
GPL16686 GSE81653 GSM2165508 FOLFOX R
GPL16686 GSE81653 GSM2165509 FOLFOX R
GPL16686 GSE81653 GSM2165510 FOLFOX R
GPL16686 GSE81653 GSM2165511 FOLFOX R
GPL16686 GSE81653 GSM2165512 FOLFOX R
GPL16686 GSE81653 GSM2165513 FOLFOX R
GPL16686 GSE81653 GSM2165514 FOLFOX R
GPL16686 GSE81653 GSM2165515 FOLFOX R
GPL16686 GSE81653 GSM2165516 FOLFOX R
GPL16686 GSE81653 GSM2165517 FOLFOX R
GPL16686 GSE81653 GSM2165518 FOLFOX R
GPL16686 GSE81653 GSM2165519 FOLFOX R
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plataform serie.accesion sample.accession chemotherapy.type recurrence.status
GPL16686 GSE81653 GSM2165520 FOLFOX R
GPL16686 GSE81653 GSM2165521 FOLFOX R
GPL16686 GSE81653 GSM2165522 FOLFOX R
GPL16686 GSE81653 GSM2165523 FOLFOX R
GPL16686 GSE81653 GSM2165524 FOLFOX R
GPL16686 GSE81653 GSM2165525 FOLFOX R
GPL16686 GSE81653 GSM2165526 FOLFOX R
GPL16686 GSE81653 GSM2165527 FOLFOX R
GPL16686 GSE81653 GSM2165528 FOLFOX R
GPL16686 GSE81653 GSM2165529 FOLFOX R
GPL16686 GSE81653 GSM2165530 FOLFOX R
GPL16686 GSE81653 GSM2165531 FOLFOX R

1108
1109
1110
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Table S5. Available clinical data of patients treated with 5-FU monotherapy. Relationship between recurrence
condition and available clinicopathological features from patients treated with 5-FU monotherapy selected to perform

differential expression analysis.

Variables Cases (n) No Recurrence Yes (fighveilr:st)
GSE39582
Total 82 53 29
Age (years)
Mean 5D) (lasisse) (1108 (130107
= s " o 0.803
>=60 57 36 21
TNM stage
1 12 12 0
v 70 4 2 oo’
T stage
2 5 3 2
T34 77 50 27 oee
N stage
Negative 13 12 1 0.026
Positive 69 “ 2
M stage @
Negative 78 51 27 0.881
Positive 3 2 1
tp53 Mutation b
M 14 1 3
- 5 s 3 0.890
kras Mutation ©
M 2 16 10 0418
WT 41 30 1
braf Mutation 9
M 7 5 2
s = m o 0.940

a One case wasn't able to characterize

b 85 cases were NA

¢ 16 cases were NA

d 9 cases were NA

Not available public clinical information for dataset GSE81653(n=119)

1111
1112
1113
1114
1115

1116

1117
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Table S6. GSEA analysis between 5-FU treated recurrent and non-recurrent phenotypes for the GSE39582

dataset. Output table of the GSEA analysis between 5-FU treated recurrent and non-recurrent phenotypes for the

GSE39582 dataset. To perform the analysis, the gene sets contained in c2.cp.reactome.v2023.1.Hs.symbols.gmt and

¢5.go.bp.v2023.1.Hs.symbols.gmt databases were used. Only enriched gene sets with an FDR g-val < 0.05 are shown.

GEN SET NAME

GOBP_CELL_CELL_ADHESION_
VIA_PLASMA_MEMBRANE _
ADHESON_MOLECULES
REACTOME_NUCLEAR_EVENTS_
KINASE_AND_TRANSCRIPTION_
FACTOR_ACTIVATION

REACTOME_TGF_BETA_RECEPTOR_
SIGNALING_ACTIVATES_SMADS

REACTOME_PHOSPHORYLATION_
OF_THE_APC_C

REACTOME_NGF_STIMULATED_
TRANSCRIPTION

GOBP_REGULATION_OF_CELLULAR_RES
PONSE_TO_TRANSFORMING_GROWTH_F
ACTOR _BETA_

STIMULUS

GOBP_MICROTUBULE_ANCHORING

REACTOME_APC_C_CDC20_MEDIATED_D
EGRADATION_OF_CYCLIN_B

REACTOME_SIGNALING_BY_TGF_BETA R
ECEPTOR_COMPLEX

REACTOME_MITOTIC_G2_G2_M_
PHASES

REACTOME_ELASTIC_FIBRE_
FORMATION

ENRICHMENT IN

PHENOTYPE

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

17

61

46

20

39

142

26

%

93

196

44

ES

0.498

0.52

0.55

0.68

0.57

0475

0.684

0.61

047

042

0.52

NES

231

2.01

2,07

2.04

2.02

213

215

1.92

1.98

197

191

NOM

p-val

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.002

0.000

0.000

0.000

FDR g-

val

0.000

0.027

0.028

0.029

0.029

0.030

0.032

0.033

0.034

0.034

0.035

FWER p-

val

0.000

0.001

0.038

0.059

0.078

0.062

0.044

0.242

0.13

0.15

0.273

RANK

AT MAX

3545

2006

3751

4173

2423

4059

3722

4173

4110

5444

3632

LEADING
EDGE
tags=40%.
list=17%.
signal=47%
tags=26%.
list=9%.
signal=29%
tags=46%.
list=18%.
signal=55%
tags=55%.
list=19%.
signal=68%
tags=36%.
list=11%.
signal=40%

tags=39%.
list=19%.

signal=47%

tags=54%.
list=17%.
signal=65%
tags=46%.
list=19%.
signal=57%
tags=39%.
list=19%.
signal=48%
tags=41%.
list=25%.
signal=54%
tags=41%.
list=17%.

signal=49%

1118
1119
1120
1121
1122
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ENRICHMENT IN NOM FDRg- FWERp- RANK LEADING
GEN SET NAME ES NES
PHENOTYPE p-val val val AT MAX EDGE
tags=43%.
REACTOME_MITOTIC_PROMETAPHASE Recurrent 200 041 1.95 0.000 0.036 0.184 5444 list=25%.
signal=57%
REACTOME_RECRUITMENT_OF _ tags=44%.
MITOTIC_CENTROSOME_PROTEINS _ Recurrent 81 0.47 1.92 0.000 0.036 0.242 5444 list=25%.
AND_COMPLEXES signal=59%
tags=31%.
REACTOME_RIPK1_MEDIATED_
Recurrent 29 0.58 1.94 0.000 0.038 0.214 3037 list=14%.
REGULATED_NECROSIS
signal=36%
tags=39%.
REACTOME_SIGNALING_BY_TGFB_
Recurrent 122 0.44 1.92 0.000 0.038 0.234 4321 list=20%.
FAMILY_MEMBERS
signal=49%
tags=46%.
REACTOME_AURKA_ACTIVATION_BY_
Recurrent 72 0.47 1.9 0.000 0.038 0.317 5444 list=25%.
TPX2
signal=61%
tags=30%.
REACTOME_FORMATION_OF_INCISION_C
Recurrent 43 0.52 1.85 0.000 0.043 0.452 2790 list=13%.
OMPLEX_IN_GG_NER
signal=35%
tags=43%.
REACTOME_RECRUITMENT_OF_NUMA_
Recurrent 92 0.44 1.84 0.000 0.045 0.486 5444 list=25%.
TO_MITOTIC_CENTROSOMES
signal=58%
tags=58%.
REACTOME_APC_CDC20_MEDIATED_
Recurrent 26 0.57 184 0.000 0.045 0.496 6328 list=30%.
DEGRADATION_OF_NEK2A
signal=82%
tags=57%.
REACTOME_RHOBTB_GTPASE_CYCLE Recurrent 35 0.54 1.86 0.000 0.046 0.439 6983 list=33%.
signal=85%
tags=48%.
REACTOME_REGULATION_OF_PLK1_
Recurrent 87 0.51 241 0.000 0.047 0.032 5444 list=25%.
ACTIVITY_AT_G2_M_TRANSITION
signal=64%
tags=36%.
REACTOME_M_PHASE Recurrent 407 0.37 1.86 0.000 0.047 0.409 5105 list=24%.
signal=47%
tags=46%.
REACTOME_MOLECULES_ASSOCIATED_
Recurrent 37 0.53 1.86 0.002 0.047 0.424 3632 list=17%.
WITH_ELASTIC_FIBRES
signal=55%
tags=52%.
REACTOME_RHOU_GTPASE_CYCLE Recurrent 40 0.52 1.87 0.002 0.048 0.394 5805 list=27%.

signal=72%
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ENRICHMENT IN NOM FDRg- FWERp- RANK LEADING
GEN SET NAME ES NES
PHENOTYPE p-val val val AT MAX EDGE
tags=57%.
REACTOME_OLFACTORY_SIGNALING_
Non recurrent 105 -0.54 =224 0.000 0.000 0.000 5195 list=24%.
PATHWAY
signal=75%
tags=50%.
REACTOME_ASPIRIN_ADME Non recurrent 38 -0.66 223 0.000 0.000 0.000 1637 list=8%.
signal=54%
tags=52%.
REACTOME_DIGESTION_AND_
Non recurrent 27 -0.69 218 0.000 0.001 0.003 1660 list=8%.
ABSORPTION
signal=56%
tags=52%.
GOBP_SENSORY_PERCEPTION_OF _
Non recurrent 122 052 223 0.000 0.002 0.003 5195 list=24%.
SMELL
signal=68%
tags=56%.
GOBP_CELLULAR_GLUCURONIDATION Non recurrent 18 -0.76 218 0.000 0.003 0.008 786 list=4%.
signal=58%
tags=52%.
REACTOME_CHOLESTEROL _
Non recurrent 27 -0.65 -2.06 0.000 0.004 0.027 3480 list=16%.
BIOSYNTHESIS
signal=62%
tags=52%.
REACTOME_GLUCURONIDATION Non recurrent 21 -0.69 -2.05 0.000 0.004 0.036 1637 list=8%.
signal=57%
tags=37%.
REACTOME_DRUG_ADME Non recurrent 92 -0.5 -2.03 0.000 0.004 0.041 2609 list=12%.
signal=42%
tags=40%.
REACTOME_PEPTIDE_LIGAND_BINDING_R
Non recurrent 193 044 201 0.000 0.005 0.057 4835 list=23%.
ECEPTORS
signal=51%
tags=48%.
REACTOME_DIGESTION Non recurrent 23 -0.65 2 0.000 0.005 0.07 1660 list=8%.
signal=52%
tags=40%.
REACTOME_CHEMOKINE_RECEPTORS_BI
Non recurrent 58 -0.53 -1.99 0.000 0.005 0.075 3291 list=15%.
ND_CHEMOKINES
signal=47%
tags=40%.
REACTOME_CLASS_A_1_RHODOPSIN_
Non recurrent 324 -0.42 -1.98 0.00 0.005 0.082 4929 list=23%.
LIKE_RECEPTORS
signal=51%
tags=50%.
GOBP_CELLULAR_AMINO_ACID_
Non recurrent 113 -0.51 =212 0.000 0.006 0.035 5350 list=25%.

CATABOLIC_PROCESS

signal=66%
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ENRICHMENT IN NOM FDRg- FWERp- RANK LEADING
GEN SET NAME ES NES
PHENOTYPE p-val val val AT MAX EDGE
tags=25%.
GOBP_3_UTR_MEDIATED_MRNA_
Non recurrent 24 -0.69 =213 0.000 0.007 0.032 1361 list=6%.
STABILIZATION
signal=27%
tags=61%.
GOBP_ASPARTATE_FAMILY_AMINO_
Non recurrent 18 073 -2.09 0.000 0.007 0.052 3271 list=15%.
ACID_CATABOLIC_PROCESS
signal=72%
tags=36%.
REACTOME_COMPLEMENT_CASCADE Non recurrent 91 047 -1.91 0.000 0.011 0.204 3451 list=16%.
signal=43%
tags=40%.
REACTOME_REGULATION_OF_GENE_
Non recurrent 20 -0.64 -1.92 0.000 0.012 0.19 2286 list=11%.
EXPRESSION_IN_BETA_CELLS
signal=45%
REACTOME_SYNTHESIS_OF_BILE_ tags=46%.
ACIDS_AND_BILE_SALTS_VIA_7ALPHA_H Non recurrent 24 -0.62 -1.89 0.000 0.012 0.244 2158 list=10%.
YDROXYCHOLESTEROL signal=51%
tags=46%.
REACTOME_GPCR_LIGAND_BINDING Non recurrent 448 -0.38 -1.88 0.000 0.013 0.27 6482 list=30%.
signal=65%
tags=57%.
GOBP_URONIC_ACID_METABOLIC_
Non recurrent 23 -0.66 -2.03 0.000 0.013 0.126 2956 list=14%.
PROCESS
signal=66%
tags=46%.
GOBP_ORGANIC_ACID_CATABOLIC_
Non recurrent 246 -0.44 -2.02 0.000 0.013 0.149 5615 list=26%.
PROCESS
signal=62%
tags=53%.
GOBP_ALPHA_AMINO_ACID_
Non recurrent 95 -0.50 -2.04 0.000 0.014 0.121 5350 list=25%.
CATABOLIC_PROCESS
signal=70%
tags=43%.
REACTOME_REGULATION_OF_BETA_
Non recurrent 40 -0.54 -1.87 0.000 0.015 0.312 4036 list=19%.
CELL_DEVELOPMENT
signal=52%
tags=38%.
REACTOME_BIOLOGICAL_OXIDATIONS Non recurrent 1 -04 -1.84 0.000 0.02 0.422 4496 list=21%.
signal=48%
tags=50%.
REACTOME_PHASE_4_RESTING_
Non recurrent 18 -0.64 -1.83 0.004 0.02 0.45 3429 list=16%.
MEMBRANE_POTENTIAL
signal=59%
tags=39%.
REACTOME_SENSORY_PERCEPTION Non recurrent 313 -0.38 -1.82 0.000 0.022 0.511 5255 list=25%.

signal=50%
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ENRICHMENT IN NOM FDRg- FWERp- RANK LEADING
GEN SET NAME ES NES
PHENOTYPE p-val val val AT MAX EDGE
REACTOME_PROSTACYCLIN_ tags=42%.
SIGNALLING_THROUGH_ Non recurrent 19 -0.63 -1.82 0.004 0.022 0.525 2735 list=13%.
PROSTACYCLIN_RECEPTOR signal=48%
tags=32%.
GOBP_RESPONSE_TO_CHEMOKINE Non recurrent 97 048 -1.98 0.000 0.023 0.272 2459 list=11%.
signal=36%
tags=16%.
GOBP_POSITIVE_REGULATION_OF _
Non recurrent 31 -0.61 -1.97 0.000 0.025 0.315 307 list=1%.
TRANSLATIONAL_INITIATION
signal=16%
tags=29%.
REACTOME_G_ALPHA _|_SIGNALLING_
Non recurrent 302 -0.37 -18 0.000 0.027 0.612 3835 list=18%.
EVENTS
signal=35%
tags=31%.
GOBP_ACUTE_PHASE_RESPONSE Non recurrent 48 -0.53 -1.93 0.000 0.028 0.525 1758 list=8%.
signal=34%
tags=41%.
GOBP_ALDITOL_METABOLIC_PROCESS Non recurrent 22 -0.64 -1.94 0.000 0.029 0.459 3408 list=16%.
signal=49%
tags=38%.
GOBP_CELLULAR_RESPONSE_TO_
Non recurrent 180 043 -1.93 0.000 0.029 0.521 4083 list=19%.
XENOBIOTIC_STIMULUS
signal=47%
tags=43%.
GOBP_DETECTION_OF_STIMULUS_
Non recurrent 206 042 -1.94 0.000 0.03 0.455 4847 list=23%.
INVOLVED_IN_SENSORY_PERCEPTION
signal=55%
tags=36%.
GOBP_HEPATICOBILIARY_SYSTEM_
Non recurrent 143 -0.45 -1.94 0.000 0.031 0432 4402 list=21%.
DEVELOPMENT
signal=45%
tags=31%.
GOBP_ALPHA_AMINO_ACID_
Non recurrent 204 -0.42 -1.93 0.000 0.031 0.518 3398 list=16%.
METABOLIC_PROCESS
signal=37%
tags=40%.
REACTOME_BILE_ACID_AND_BILE__
Non recurrent 45 -0.5 -1.78 0.000 0.032 0.685 2609 list=12%.
SALT_METABOLISM
signal=45%
tags=50%.
REACTOME_REGULATION_OF_IFNA_IFNB
Non recurrent 26 -0.57 177 0.005 0.032 0.709 4984 list=23%.
_SIGNALING
signal=65%
tags=29%.
GOBP_CELLULAR_AMINO_ACID_
Non recurrent 287 -0.40 -1.91 0.000 0.032 0.607 3427 list=16%.

METABOLIC_PROCESS

signal=34%
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ENRICHMENT IN NOM FDRg- FWERp- RANK LEADING
GEN SET NAME ES NES
PHENOTYPE p-val val val AT MAX EDGE
tags=49%.
GOBP_SENSORY_PERCEPTION_OF _
Non recurrent 193 -0.42 -1.89 0.000 0.032 0.675 5729 list=27%.
CHEMICAL_STIMULUS
signal=66%
tags=31%.
GOBP_HUMORAL_IMMUNE_RESPONSE Non recurrent 284 041 -1.95 0.000 0.033 0.424 3129 list=15%.
signal=35%
tags=33%.
GOBP_ASPARTATE_FAMILY_AMINO_
Non recurrent 48 053 -1.91 0.000 0.033 0.633 3299 list=15%.
ACID_METABOLIC_PROCESS
signal=39%
tags=33%.
GOBP_NEUTROPHIL_CHEMOTAXIS Non recurrent 103 -0.46 -19 0.000 0.033 0.648 3291 list=15%.
signal=39%
tags=55%.
GOBP_XENOBIOTIC_METABOLIC_
Non recurrent 115 -0.45 -1.9 0.000 0.034 0.671 5775 list=27%.
PROCESS
signal=75%
tags=38%.
GOBP_COMPLEMENT_ACTIVATION Non recurrent 98 -0.46 -1.88 0.000 0.037 0.744 4039 list=19%.
signal=46%
GOBP_ANTIMICROBIAL_HUMORAL _ tags=32%.
IMMUNE_RESPONSE_MEDIATED_BY_ Non recurrent 81 -0.48 -1.87 0.000 0.04 0.78 2046 list=10%.
ANTIMICROBIAL_PEPTIDE signal=35%
tags=34%.
GOBP_KILLING_BY_HOST_OF_
Non recurrent 29 057 -1.85 0.002 0.042 0.845 1593 list=7%.
SYMBIONT_CELLS
signal=37%
tags=65%.
GOBP_XENOBIOTIC_CATABOLIC_
Non recurrent 26 059 -1.86 0.002 0.043 0.811 4913 list=23%.
PROCESS
signal=85%
tags=34%.
GOBP_LIVER_REGENERATION Non recurrent 29 -0.59 -1.86 0.000 0.043 0.829 4258 list=20%.
signal=43%
tags=31%.
GOBP_GRANULOCYTE_CHEMOTAXIS Non recurrent 127 -043 -1.85 0.000 0.044 0.845 3291 list=15%.
signal=37%
GOBP_HUMORAL _IMMUNE_RESPONSE_M tags=36%.
EDIATED_BY_CIRCULATING_IMMUNOGLO Non recurrent 86 -0.45 -1.85 0.002 0.044 0.861 3937 list=18%.
BULIN signal=44%
tags=49%.
GOBP_SECONDARY_ALCOHOL _
Non recurrent 145 -0.42 -1.84 0.000 0.045 0.892 6468 list=30%.

METABOLIC_PROCESS

signal=70%
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GEN SET NAME ES NES
PHENOTYPE p-val val val AT MAX EDGE
tags=46%.
GOBP_DETECTION_OF_CHEMICAL _
Non recurrent 175 -0.41 -1.84 0.000 0.046 0.892 5195 list=24%.
STIMULUS
signal=60%
tags=32%.
REACTOME_G_BETA_GAMMA_
Non recurrent 25 055 -1.73 0.010 0.047 0.856 2735 list=13%.
SIGNALLING_THROUGH_PI3KGAMMA
signal=37%
tags=34%.
GOBP_ANTIMICROBIAL_HUMORAL _
Non recurrent 123 043 -1.83 0.000 0.047 0.905 3551 list=17%.
RESPONSE
signal=41%
tags=39%.
GOBP_RESPONSE_TO_INTERLEUKIN_6 Non recurrent 36 0.54 -1.83 0.000 0.048 0.921 2869 list=13%.
signal=45%
tags=60%.
REACTOME_HEME_DEGRADATION Non recurrent 15 -0.63 -1.72 0.011 0.048 0.872 2609 list=12%.
signal=68%

1123

1124
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Table S7. GSEA analysis between 5-FU treated recurrent and non-recurrent phenotypes for the GSE81653 1125

dataset. Output table of the GSEA analysis between 5-FU treated recurrent and non-recurrent phenotypes for the 1126

GSE81653 dataset. To perform the analysis, the gene sets contained in c2.cp.reactome.v2023.1.Hs.symbols.gmt and 1127

¢5.go.bp.v2023.1.Hs.symbols.gmt databases were used. Only enriched gene sets with an FDR g-val < 0.05 are shown. 1128

GEN SET NAME

REACTOME_SMOOTH_MUSCLE_
CONTRACTION

REACTOME_LAMININ_
INTERACTIONS

REACTOME_CGMP_EFFECTS

REACTOME_EPHA_MEDIATED_
GROWTH_CONE_COLLAPSE

GOBP_CELLULAR_RESPONSE_TO_A
CIDIC_PH

REACTOME_NON_INTEGRIN_
MEMBRANE_ECM_INTERACTIONS

REACTOME_NITRIC_OXIDE_
STIMULATES_GUANYLATE_
CYCLASE

REACTOME_MUSCLE_
CONTRACTION

REACTOME_SCAVENGING_OF _
HEME_FROM_PLASMA

ENRICHMENT IN
PHENOTYPE

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Non recurrent

SIZE

43

30

29

59

22

203

23

ES

0.590

0.610

0.730

0.590

0.750

0.490

0.620

0.400

-0.700

NES

2210

2.070

2080

2.020

2190

1.970

1.940

1.940

-2.200

NOM p-

val

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

FDR g-

val

0.006

0.013

0.018

0.023

0.026

0.032

0.036

0.037

0.001

FWER p-

val

0.006

0.036

0.033

0.084

0.020

0.144

0.221

0.199

0.003

RANK
AT MAX

5467

6621

3993

4163

4239

2607

5467

5559

1129
LEADING
EDGE
tags=47%.
list=21%.
signal=59
%
tags=50%.
list=26%.
signal=67
%
tags=63%.
list=15%.
signal=74
%
tags=45%.
list=16%.
signal=53
%
tags=65%.
list=16%.
signal=77
%
tags=27%.
list=10%.
signal=30
%
tags=55%.
list=21%.
signal=69
%
tags=33%.
list=21%.
signal=42
%
tags=48%.
list=4%.
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ENRICHMENT IN NOMp- FDRg- FWERp- RANK LEADING
GEN SET NAME ES NES
PHENOTYPE val val val AT MAX EDGE
signal=50
%
REACTOME_ANTIGEN_ACTIVATES_B tags=45%.
_CELL_RECEPTOR_BCR_ list=18%.
Non recurrent 40 -0.630 -2.200 0.000 0.001 0.003 4731
LEADING_TO_GENERATION_OF _ signal=55
SECOND_MESSENGERS %
tags=45%.
REACTOME_CHEMOKINE _ list=16%.
Non recurrent 58 -0.580 -2.240 0.000 0.002 0.002 4094
RECEPTORS_BIND_CHEMOKINES signal=53
%
tags=57%.
list=13%.
REACTOME_FCGR_ACTIVATION Non recurrent 23 -0.700 -2.140 0.000 0.002 0.008 3454 i
signal=
%
tags=80%.
REACTOME_CD22_MEDIATED_BCR R list=18%.
Non recurrent 15 -0.770 -2.120 0.000 0.002 0.009 4731
EGULATION signal=98
%
tags=40%.
REACTOME_HOMOLOGOUS_DNA _ it
ist=13%.
PAIRING_AND_STRAND_ Non recurrent 43 -0.580 -2.100 0.000 0.002 0.011 3264 o :5
signal=
EXCHANGE o
%
tags=45%.
GOBP_B_CELL_RECEPTOR_ list=18%.
Non recurrent 74 -0.570 -2.280 0.000 0.002 0.002 4731
SIGNALING_PATHWAY signal=54
%
tags=44%.
REACTOME_TELOMERE_C_ .
ist=21%.
STRAND_LAGGING_STRAND_ Non recurrent 34 -0.590 -2.000 0.000 0.007 0.066 5399 ] ;6
signal=!
SYNTHESIS o
%
tags=49%.
GOBP_PHAGOCYTOSIS_ list=18%.
Non recurrent 47 -0.600 -2.170 0.000 0.007 0.018 4628
RECOGNITION signal=59
%
tags=56%.
REACTOME_CREATION_OF_C4_ list=17%.
Non recurrent 25 -0.620 -2.010 0.000 0.008 0.063 4296
AND_C2_ACTIVATORS signal=67
%
REACTOME_DNA_STRAND_ tags=53%.
Non recurrent 32 -0.590 -1.980 0.000 0.009 0.087 6319

ELONGATION

list=24%.
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GEN SET NAME

REACTOME_ROLE_OF _
PHOSPHOLIPIDS_IN_
PHAGOCYTOSIS

REACTOME_ACTIVATION_OF_ATR_IN
_RESPONSE_TO_REPLICATION_
STRESS

REACTOME_IMMUNOREGULATORY_I
NTERACTIONS_BETWEEN_A
LYMPHOID_AND_A_NON_
LYMPHOID_CELL

REACTOME _INTERLEUKIN_10_
SIGNALING

REACTOME_POLYMERASE_
SWITCHING_ON_THE_C_STRAND_
OF_THE_TELOMERE

REACTOME_HDR_THROUGH_
SINGLE_STRAND_ANNEALING_SSA

REACTOME_ACTIVATION_OF_THE_P
RE_REPLICATIVE_COMPLEX

REACTOME_SIGNALING_BY_THE_
B_CELL_RECEPTOR_BCR

REACTOME_RESOLUTION_OF_D_

LOOP_STRUCTURES

REACTOME_FCGR3A_MEDIATED_
IL10_SYNTHESIS

ENRICHMENT IN
PHENOTYPE

Non recurrent

Non recurrent

Non recurrent

Non recurrent

Non recurrent

Non recurrent

Non recurrent

Non recurrent

Non recurrent

Non recurrent

36

37

140

46

26

37

33

120

35

49

-0.570

-0.560

-0.440

-0.520

-0.600

-0.550

-0.540

-0.420

-0.540

-0.500

NES

-1.980

-1.960

-1.940

-1.920

-1.920

-1.900

-1.840

-1.840

-1.850

-1.840

NOM p-

val

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.002

0.002

0.000

FDR g-

val

0.009

0.010

0.012

0.015

0.016

0.018

0.028

0.028

0.029

0.029

FWER p-

val

0.089

0.120

0.153

0.217

0.208

0.255

0.456

0.468

0.437

0.456

RANK
AT MAX

4296

1919

5170

4199

7575

5399

5080

5658

3264

4296

LEADING
EDGE
signal=70
%
tags=39%.
list=17%.
signal=47
%
tags=30%.
list=7%.
signal=32
%
tags=39%.
list=20%.
signal=49
%
tags=39%.
list=16%.
signal=47
%
tags=54%.
list=29%.
signal=76
%
tags=49%.
list=21%.
signal=61
%
tags=42%.
list=20%.
signal=53
%
tags=35%.
list=22%.
signal=45
%
tags=37%.
list=13%.
signal=42
%
tags=37%.
list=17%.
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GEN SET NAME

REACTOME_NUCLEAR_ENVELOPE_B
REAKDOWN

GOBP_DNA_REPLICATION_
INITIATION

GOBP_SODIUM_INDEPENDENT _
ORGANIC_ANION_TRANSPORT

REACTOME_LAGGING_STRAND_
SYNTHESIS

ENRICHMENT IN

PHENOTYPE

Non recurrent

Non recurrent

Non recurrent

Non recurrent

53

38

20

-0.490

-0.590

-0.700

-0.600

NES

-1.840

-2.040

-1.990

-1.790

NOM p-

val

0.000

0.000

0.002

0.007

FDR g-

val

0.029

0.044

0.047

0.048

FWER p-

val

0.503

0.158

0.314

0.696

RANK
AT MAX

7982

5169

3584

6319

LEADING
EDGE
signal=44
%
tags=55%.
list=31%.
signal=79
%
tags=50%.
list=20%.
signal=62
%
tags=60%.
list=14%.
signal=70
%
tags=50%.
list=24%.
signal=66
%
1130
1131
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Table S8. Common DEGs identified in patient with tumor recurrence after 5-FU therapy. Common DEGs identified
in patient with tumor recurrence after 5-FU therapy in both GSE39582 and GSE81653 data series independently by
two or more methods (|log2FC|>1 and an FDR < 0.01).

ENTEREZ_ID GENE_NAME GENE_SYMBOL STATE <
23157 septin 6 SEP6 upregulated
989 septin 7 SEP7 upregulated
25890 ABI family member 3 binding protein ABI3BP upregulated
3983 actin binding LIM protein 1 ABLIM1 upregulated
59272 angiotensin | converting enzyme 2 ACE2 upregulated
72 actin, gamma 2, smooth muscle, enteric ACTG2 upregulated
8038 ADAM metallopeptidase domain 12 ADAM12 upregulated
27299 ADAM like decysin 1 ADAMDEC1 upregulated

ADAM metallopeptidase with thrombospondin type 1
9510 ) ADAMTS1 upregulated

motif 1

100507098 ADAMTS9 antisense RNA 2 ADAMTS9-AS2 upregulated
84873 adhesion G protein-coupled receptor G7 ADGRG7 upregulated
125 alcohol dehydrogenase 1B (class I), beta polypeptide ADH1B upregulated
126 alcohol dehydrogenase 1C (class I), gamma polypeptide ADH1C upregulated
84830 androgen dependent TFPI regulating protein ADTRP upregulated

ArfGAP with GTPase domain, ankyrin repeat and PH
119016 ) AGAP4 upregulated

domain 4
anterior gradient 3, protein disulphide isomerase family
155465 AGR3 upregulated
member

AHA1, activator of heat shock 90kDa protein ATPase

130872 AHSA2 upregulated
homolog 2 (yeast)

11214 A-kinase anchoring protein 13 AKAP13 upregulated
57016 aldo-keto reductase family 1 member B10 AKR1B10 upregulated
55608 ankyrin repeat domain 10 ANKRD10 upregulated
23253 ankyrin repeat domain 12 ANKRD12 upregulated
284232 ankyrin repeat domain 20 family member A9, pseudogene ~ ANKRD20A9P upregulated
23243 ankyrin repeat domain 28 ANKRD28 upregulated
57730 ankyrin repeat domain 36B ANKRD36B upregulated
645784 ankyrin repeat domain 36B pseudogene 2 ANKRD36BP2 upregulated
301 annexin A1 ANXA1 upregulated
339 apolipoprotein B mRNA editing enzyme catalytic subunit 1 APOBEC1 upregulated
394 Rho GTPase activating protein 5 ARHGAP5 upregulated
54829 asporin ASPN upregulated
467 activating transcription factor 3 ATF3 upregulated
493 ATPase plasma membrane Ca2+ transporting 4 ATP2B4 upregulated
8992 ATPase H+ transporting VO subunit e1 ATP6VOE1 upregulated

1132
1133
1134
1135

\(Tabla con formato




Cells 2024, 13, x FOR PEER REVIEW

59 of 121

ENTEREZ_ID GENE_NAME GENE_SYMBOL STATE «
546 ATRX, chromatin remodeler ATRX upregulated
25805 BMP and activin membrane bound inhibitor BAMBI upregulated
9031 bromodomain adjacent to zinc finger domain 1B BAZ1B upregulated
8537 breast carcinoma amplified sequence 1 BCAS1 upregulated
440603 BCL2 like 15 BCL2L15 upregulated
8553 basic helix-loop-helix family member e40 BHLHE40 upregulated
55589 BMP2 inducible kinase BMP2K upregulated
642826 BMS1, ribosome biogenesis factor pseudogene 6 BMS1P6 upregulated
259282 biorientation of chromosomes in cell division 1 like 1 BOD1L1 upregulated
6046 bromodomain containing 2 BRD2 upregulated
55727 BTB domain containing 7 BTBD7 upregulated
79908 butyrophilin like 8 BTNL8 upregulated
387695 chromosome 10 open reading frame 99 C100rf99 upregulated
84419 chromosome 15 open reading frame 48 C150rf48 upregulated
79002 chromosome 19 open reading frame 43 C190rf43 upregulated
718 complement C3 C3 upregulated
720 complement C4A (Rodgers blood group) C4A upregulated
721 complement C4B (Chido blood group) C4B upregulated
100293534 complement component 4B (Chido blood group), copy 2 C4B_2 upregulated
730 complement C7 Cc7 upregulated
56892 chromosome 8 open reading frame 4 C8orf4 upregulated
100127983 chromosome 8 open reading frame 88 C8orf88 upregulated
760 carbonic anhydrase 2 CA2 upregulated
762 carbonic anhydrase 4 CA4 upregulated
800 caldesmon 1 CALD1 upregulated
55450 calcium/calmodulin dependent protein kinase Il inhibitor 1 CAMK2N1 upregulated
728264 cardiac mesoderm enhancer-associated non-coding RNA CARMN upregulated
113201 cancer susceptibility candidate 4 CASC4 upregulated
837 caspase 4 CASP4 upregulated
84869 carbonyl reductase 4 CBR4 upregulated
55749 cell division cycle and apoptosis regulator 1 CCART1 upregulated
57639 coiled-coil domain containing 146 CCDC146 upregulated
152137 coiled-coil domain containing 50 CCDC50 upregulated
6356 C-C motif chemokine ligand 11 CCL11 upregulated
6347 C-C motif chemokine ligand 2 CCL2 upregulated
56477 C-C motif chemokine ligand 28 CCL28 upregulated
57018 cyclin L1 CCNL1 upregulated
57126 CD177 molecule CD177 upregulated
960 CD44 molecule (Indian blood group) CD44 upregulated
961 CD47 molecule CD47 upregulated
1604 CD55 molecule (Cromer blood group) CD55 upregulated
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ENTEREZ_ID GENE_NAME GENE_SYMBOL STATE «
965 CD58 molecule CD58 upregulated
966 CD59 molecule CD59 upregulated
401577 CD99 molecule pseudogene 1 CD99P1 upregulated
8476 CDC42 binding protein kinase alpha CDC42BPA upregulated
carcinoembryonic antigen related cell adhesion molecule
1087 . CEACAM7 upregulated
9731 centrosomal protein 104 CEP104 upregulated
90799 centrosomal protein 95 CEP95 upregulated
3075 complement factor H CFH upregulated
1073 cofilin 2 CFL2 upregulated
1106 chromodomain helicase DNA binding protein 2 CHD2 upregulated
63928 calcineurin like EF-hand protein 2 CHP2 upregulated
91851 chordin like 1 CHRDLA1 upregulated
1179 chloride channel accessory 1 CLCA1 upregulated
22802 chloride channel accessory 4 CLCA4 upregulated
9073 claudin 8 CLDN8 upregulated
9685 clathrin interactor 1 CLINTA upregulated
57396 CDC like kinase 4 CLK4 upregulated
1264 calponin 1 CNN1 upregulated
10330 canopy FGF signaling regulator 2 CNPY2 upregulated
1270 ciliary neurotrophic factor CNTF upregulated
7373 collagen type XIV alpha 1 chain COL14A1 upregulated
1346 cytochrome c oxidase subunit 7A1 COX7A1 upregulated
83716 cysteine rich secretory protein LCCL domain containing 2 CRISPLD2 upregulated
1415 crystallin beta B2 CRYBB2 upregulated
79848 centrosome and spindle pole associated protein 1 CSPP1 upregulated
1499 catenin beta 1 CTNNB1 upregulated
1519 cathepsin O CTSO upregulated
6387 C-X-C motif chemokine ligand 12 CXCL12 upregulated
9547 C-X-C motif chemokine ligand 14 CXCL14 upregulated
4283 C-X-C motif chemokine ligand 9 CXCL9 upregulated
100290481 immunoglobulin lambda light chain-like CYAT1 upregulated
54205 cytochrome ¢, somatic CYCS upregulated
1562 cytochrome P450 family 2 subfamily C member 18 CYP2C18 upregulated
1577 cytochrome P450 family 3 subfamily A member 5 CYP3A5 upregulated
23002 dishevelled associated activator of morphogenesis 1 DAAM1 upregulated
54876 DDB1 and CUL4 associated factor 16 DCAF16 upregulated
1634 decorin DCN upregulated
10521 DEAD-box helicase 17 DDX17 upregulated
57062 DEAD-box helicase 24 DDX24 upregulated
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ENTEREZ_ID GENE_NAME GENE_SYMBOL STATE «
1656 DEAD-box helicase 6 DDX6 upregulated
1671 defensin alpha 6 DEFA6 upregulated

163486 DENN domain containing 1B DENND1B upregulated
1674 desmin DES upregulated
1803 dipeptidyl peptidase 4 DPP4 upregulated
1830 desmoglein 3 DSG3 upregulated
667 dystonin DST upregulated
1843 dual specificity phosphatase 1 DUSP1 upregulated

503639 double homeobox A pseudogene 10 DUXAP10 upregulated

100506710 endogenous Bornavirus-like nucleoprotein 3, pseudogene EBLN3P upregulated
10085 EGF like repeats and discoidin domains 3 EDIL3 upregulated
1917 eukaryotic translation elongation factor 1 alpha 2 EEF1A2 upregulated
2202 EGF containing fibulin like extracellular matrix protein 1 EFEMP1 upregulated
1948 ephrin B2 EFNB2 upregulated
1956 epidermal growth factor receptor EGFR upregulated
1958 early growth response 1 EGR1 upregulated
1975 eukaryotic translation initiation factor 4B EIF4B upregulated
2012 epithelial membrane protein 1 EMP1 upregulated
5168 ectonucleotide pyrophosphatase/phosphodiesterase 2 ENPP2 upregulated
2045 EPH receptor A7 EPHA7 upregulated

54206 ERBB receptor feedback inhibitor 1 ERRFI1 upregulated
2114 ETS proto-oncogene 2, transcription factor ETS2 upregulated

54536 exocyst complex component 6 EXOC6 upregulated
2168 fatty acid binding protein 1 FABP1 upregulated
2170 fatty acid binding protein 3 FABP3 upregulated

92689 family with sequence similarity 114 member A1 FAM114A1 upregulated

116496 family with sequence similarity 129 member A FAM129A upregulated

10144 family with sequence similarity 13 member A FAM13A upregulated

222234 family with sequence similarity 185 member A FAM185A upregulated

54906 family with sequence similarity 208 member B FAM208B upregulated

54097 family with sequence similarity 3 member B FAM3B upregulated

10447 family with sequence similarity 3 member C FAM3C upregulated
131177 family with sequence similarity 3 member D FAM3D upregulated
100216479 fatty acyl-CoA reductase 2 pseudogene 2 FAR2P2 upregulated
260436 follicular dendritic cell secreted protein FDCSP upregulated
10979 fermitin family member 2 FERMT2 upregulated
2252 fibroblast growth factor 7 FGF7 upregulated

23048 formin binding protein 1 FNBP1 upregulated
2353 Fos proto-oncogene, AP-1 transcription factor subunit FOS upregulated
2354 FosB proto-oncogene, AP-1 transcription factor subunit FOSB upregulated

93986 forkhead box P2 FOXP2 upregulated
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ENTEREZ_ID GENE_NAME GENE_SYMBOL STATE «
8087 FMR1 autosomal homolog 1 FXR1 upregulated
2564 gamma-aminobutyric acid type A receptor epsilon subunit GABRE upregulated
2589 polypeptide N-acetylgalactosaminyltransferase 1 GALNT1 upregulated
57733 glucosylceramidase beta 3 (gene/pseudogene) GBA3 upregulated
54834 ganglioside induced differentiation associated protein 2 GDAP2 upregulated
2669 GTP binding protein overexpressed in skeletal muscle GEM upregulated
2734 golgi glycoprotein 1 GLG1 upregulated
11010 GLI pathogenesis related 1 GLIPR1 upregulated
169792 GLIS family zinc finger 3 GLIS3 upregulated
2803 golgin A4 GOLGA4 upregulated
157 G protein-coupled receptor kinase 3 GRK3 upregulated
3039 hemoglobin subunit alpha 1 HBA1 upregulated
25831 HECT domain E3 ubiquitin protein ligase 1 HECTD1 upregulated
8352 histone cluster 1 H3 family member ¢ HIST1H3C upregulated
8968 histone cluster 1 H3 family member f HIST1H3F upregulated
human immunodeficiency virus type | enhancer binding
3097 . HIVEP2 upregulated
protein 2
3117 major histocompatibility complex, class Il, DQ alpha 1 HLA-DQA1 upregulated
3122 major histocompatibility complex, class Il, DR alpha HLA-DRA upregulated
3123 major histocompatibility complex, class Il, DR beta 1 HLA-DRB1 upregulated
84376 hook microtubule tethering protein 3 HOOK3 upregulated
3215 homeobox B5 HOXB5 upregulated
3216 homeobox B6 HOXB6 upregulated
3219 homeobox B9 HOXB9 upregulated
3248 hydroxyprostaglandin dehydrogenase 15-(NAD) HPGD upregulated
3294 hydroxysteroid 17-beta dehydrogenase 2 HSD17B2 upregulated
126917 intermediate filament family orphan 2 IFFO2 upregulated
3479 insulin like growth factor 1 IGF1 upregulated
3492 immunoglobulin heavy locus IGH upregulated
3500 immunoglobulin heavy constant gamma 1 (G1m marker) IGHG1 upregulated
3537 immunoglobulin lambda constant 1 IGLC1 upregulated
28831 immunoglobulin lambda joining 3 IGLJ3 upregulated
100505573 InaF motif containing 2 INAFM2 upregulated
27130 inversin INVS upregulated
3672 integrin subunit alpha 1 ITGA1 upregulated
3707 inositol-trisphosphate 3-kinase B ITPKB upregulated
221037 jumoniji domain containing 1C JMJD1C upregulated
3728 junction plakoglobin JUP upregulated
25959 KN motif and ankyrin repeat domains 2 KANK2 upregulated
23325 KIAA1033 KIAA1033 upregulated
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ENTEREZ_ID GENE_NAME GENE_SYMBOL STATE «
4297 lysine methyltransferase 2A KMT2A upregulated
3845 KRAS proto-oncogene, GTPase KRAS upregulated
54474 keratin 20 KRT20 upregulated
25984 keratin 23 KRT23 upregulated
3977 leukemia inhibitory factor receptor alpha LIFR upregulated
51474 LIM domain and actin binding 1 LIMA1 upregulated

200879 lipase H LIPH upregulated
25802 leiomodin 1 LMOD1 upregulated

glycosylphosphatidylinositol anchor attachment protein 1
100288570 LOC100288570 upregulated
homolog (yeast) pseudogene
100507334 two pore channel 3 pseudogene LOC100507334 upregulated
100507412 uncharacterized LOC100507412 LOC100507412 upregulated
440895 two pore channel 3 pseudogene LOC440895 upregulated
645513 septin 7 pseudogene LOC645513 upregulated
LIM domain containing preferred translocation partner in
4026 . LPP upregulated
lipoma
leucine rich repeats and calponin homology domain
84859 . LRCH3 upregulated
containing 3

4052 latent transforming growth factor beta binding protein 1 LTBP1 upregulated
646627 LY6/PLAUR domain containing 8 LYPD8 upregulated
10586 mab-21 like 2 MAB21L2 upregulated
23499 microtubule-actin crosslinking factor 1 MACF1 upregulated
4094 MAF bZIP transcription factor MAF upregulated
84441 mastermind like transcriptional coactivator 2 MAML2 upregulated
1326 mitogen-activated protein kinase kinase kinase 8 MAP3K8 upregulated
10150 muscleblind like splicing regulator 2 MBNL2 upregulated
2122 MDS1 and EVI1 complex locus MECOM upregulated
4224 meprin A subunit alpha MEP1A upregulated
23269 MGA, MAX dimerization protein MGA upregulated
10724 meningioma expressed antigen 5 (hyaluronidase) MGEA5 upregulated
4256 matrix Gla protein MGP upregulated
83661 membrane spanning 4-domains A8 MS4A8 upregulated
4496 metallothionein 1H MT1H upregulated
4582 mucin 1, cell surface associated MUCH1 upregulated
10071 mucin 12, cell surface associated MUC12 upregulated
140453 mucin 17, cell surface associated MUC17 upregulated
4583 mucin 2, oligomeric mucus/gel-forming MUC2 upregulated
4585 mucin 4, cell surface associated MUC4 upregulated
4629 myosin heavy chain 11 MYH11 upregulated
10398 myosin light chain 9 MYL9 upregulated
4638 myosin light chain kinase MYLK upregulated
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ENTEREZ_ID GENE_NAME GENE_SYMBOL STATE «
4646 myosin VI MYO6 upregulated
93649 myocardin MYOCD upregulated
26509 myoferlin MYOF upregulated
4671 NLR family apoptosis inhibitory protein NAIP upregulated
4678 nuclear autoantigenic sperm protein NASP upregulated
55672 neuroblastoma breakpoint family member 1 NBPF1 upregulated
100132406 neuroblastoma breakpoint family member 10 NBPF10 upregulated
25832 neuroblastoma breakpoint family member 14 NBPF14 upregulated
101060684 neuroblastoma breakpoint family member 26 NBPF26 upregulated
400818 neuroblastoma breakpoint family member 9 NBPF9 upregulated
54820 nudE neurodevelopment protein 1 NDE1 upregulated
4714 NADH:ubiquinone oxidoreductase subunit B8 NDUFB8 upregulated
91624 nexilin F-actin binding protein NEXN upregulated
10725 nuclear factor of activated T-cells 5 NFAT5 upregulated
84901 nuclear factor of activated T-cells 2 interacting protein NFATC2IP upregulated
22795 nidogen 2 NID2 upregulated
388677 notch 2 N-terminal like NOTCH2NL upregulated
2494 nuclear receptor subfamily 5 group A member 2 NR5A2 upregulated
8829 neuropilin 1 NRP1 upregulated
8473 O-linked N-acetylglucosamine (GIcNAc) transferase OGT upregulated
10562 olfactomedin 4 OLFM4 upregulated
23022 palladin, cytoskeletal associated protein PALLD upregulated
167153 polyA) RNA polymerase D4, non-canonical PAPD4 upregulated
79668 poly(ADP-ribose) polymerase family member 8 PARP8 upregulated
55742 parvin alpha PARVA upregulated
5125 proprotein convertase subtilisin/kexin type 5 PCSK5 upregulated
9659 phosphodiesterase 4D interacting protein PDE4DIP upregulated
8654 phosphodiesterase 5A PDE5A upregulated
5152 phosphodiesterase 9A PDE9A upregulated
27295 PDZ and LIM domain 3 PDLIM3 upregulated
10611 PDZ and LIM domain 5 PDLIM5 upregulated
57162 pellino E3 ubiquitin protein ligase 1 PELI1 upregulated
80162 protein-glucosylgalactosylhydroxylysine glucosidase PGGHG upregulated
9749 phosphatase and actin regulator 2 PHACTR2 upregulated
5266 peptidase inhibitor 3 PI3 upregulated
5284 polymeric immunoglobulin receptor PIGR upregulated
phosphatidylinositol-4-phosphate 3-kinase catalytic
5286 . PIK3C2A upregulated
subunit type 2 alpha
8399 phospholipase A2 group X PLA2G10 upregulated
5320 phospholipase A2 group IIA PLA2G2A upregulated
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51316 placenta specific 8 PLAC8 upregulated
51196 phospholipase C epsilon 1 PLCE1 upregulated
5350 phospholamban PLN upregulated
25957 PNN interacting serine and arginine rich protein PNISR upregulated
5411 pinin, desmosome associated protein PNN upregulated
5368 prepronociceptin PNOC upregulated
10631 periostin POSTN upregulated
27068 pyrophosphatase (inorganic) 2 PPA2 upregulated
4659 protein phosphatase 1 regulatory subunit 12A PPP1R12A upregulated
5527 protein phosphatase 2 regulatory subunit B'gamma PPP2R5C upregulated
84366 prostate cancer susceptibility candidate 1 PRAC1 upregulated
55119 pre-mRNA processing factor 38B PRPF38B upregulated
26191 protein tyrosine phosphatase, non-receptor type 22 PTPN22 upregulated
22931 RAB18, member RAS oncogene family RAB18 upregulated
10928 ralA binding protein 1 RALBP1 upregulated
158158 RAS and EF-hand domain containing RASEF upregulated
58517 RNA binding motif protein 25 RBM25 upregulated
10181 RNA binding motif protein 5 RBM5 upregulated
5937 RNA binding motif single stranded interacting protein 1 RBMS1 upregulated
5967 regenerating family member 1 alpha REG1A upregulated
5968 regenerating family member 1 beta REG1B upregulated
5068 regenerating family member 3 alpha REG3A upregulated
473 arginine-glutamic acid dipeptide repeats RERE upregulated
5996 regulator of G-protein signaling 1 RGS1 upregulated
5997 regulator of G-protein signaling 2 RGS2 upregulated
54933 rhomboid like 2 RHBDL2 upregulated
22836 Rho related BTB domain containing 3 RHOBTB3 upregulated
23433 ras homolog family member Q RHOQ upregulated
55183 replication timing regulatory factor 1 RIF1 upregulated
55599 RNA binding region (RNP1, RRM) containing 3 RNPC3 upregulated
6160 ribosomal protein L31 RPL31 upregulated
6232 ribosomal protein S27 RPS27 upregulated
6239 ras responsive element binding protein 1 RREB1 upregulated
51773 remodeling and spacing factor 1 RSF1 upregulated
6280 S100 calcium binding protein A9 S100A9 upregulated
9169 SR-related CTD associated factor 11 SCAF11 upregulated
57466 SR-related CTD associated factor 4 SCAF4 upregulated
9728 SECIS binding protein 2 like SECISBP2L upregulated
5269 serpin family B member 6 SERPINB6 upregulated
5054 serpin family E member 1 SERPINE1 upregulated
710 serpin family G member 1 SERPING1 upregulated

\/Tabla con formato




Cells 2024, 13, x FOR PEER REVIEW

66 of 121
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2810 stratifin SFN upregulated
6423 secreted frizzled related protein 2 SFRP2 upregulated
30011 SH3 domain containing kinase binding protein 1 SH3KBP1 upregulated
6476 sucrase-isomaltase SI upregulated
57606 SLAIN motif family member 2 SLAIN2 upregulated
1836 solute carrier family 26 member 2 SLC26A2 upregulated
1811 solute carrier family 26 member 3 SLC26A3 upregulated
9153 solute carrier family 28 member 2 SLC28A2 upregulated

151258 solute carrier family 38 member 11 SLC38A11 upregulated
6590 secretory leukocyte peptidase inhibitor SLPI upregulated
128710 SLX4 interacting protein SLX4IP upregulated
9126 structural maintenance of chromosomes 3 SMC3 upregulated
structural maintenance of chromosomes flexible hinge
23347 . . SMCHD1 upregulated
domain containing 1
201895 small integral membrane protein 14 SMIM14 upregulated
284422 small integral membrane protein 24 SMIM24 upregulated
64750 SMAD specific E3 ubiquitin protein ligase 2 SMURF2 upregulated
9043 sperm associated antigen 9 SPAG9 upregulated
8404 SPARC like 1 SPARCL1 upregulated
23013 spen family transcriptional repressor SPEN upregulated
6690 serine peptidase inhibitor, Kazal type 1 SPINK1 upregulated
57522 SLIT-ROBO Rho GTPase activating protein 1 SRGAP1 upregulated
6733 SRSF protein kinase 2 SRPK2 upregulated
27286 sushi repeat containing protein, X-linked 2 SRPX2 upregulated
23524 serine/arginine repetitive matrix 2 SRRM2 upregulated
6429 serine and arginine rich splicing factor 4 SRSF4 upregulated
27284 sulfotransferase family 1B member 1 SULT1B1 upregulated
23336 synemin SYNM upregulated
6867 transforming acidic coiled-coil containing protein 1 TACCAH upregulated
8148 TATA-box binding protein associated factor 15 TAF15 upregulated
TATA-box binding protein associated factor, RNA
79101 . TAF1D upregulated
polymerase | subunit D
6876 transgelin TAGLN upregulated
79718 transducin beta like 1 X-linked receptor 1 TBL1XR1 upregulated
347853 T-box 10 TBX10 upregulated
51186 transcription elongation factor A like 9 TCEAL9 upregulated
54881 testis expressed 10 TEX10 upregulated
7046 transforming growth factor beta receptor 1 TGFBR1 upregulated
83941 TM2 domain containing 1 TM2D1 upregulated
79853 transmembrane 4 L six family member 20 TM4SF20 upregulated
7104 transmembrane 4 L six family member 4 TM4SF4 upregulated
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79838 transmembrane channel like 5 TMC5 upregulated
7110 TATA element modulatory factor 1 TMF1 upregulated
7113 transmembrane protease, serine 2 TMPRSS2 upregulated
3371 tenascin C TNC upregulated
23043 TRAF2 and NCK interacting kinase TNIK upregulated
7145 tensin 1 TNS1 upregulated
10140 transducer of ERBB2, 1 TOB1 upregulated
7150 topoisomerase (DNA) | TOP1 upregulated
7153 topoisomerase (DNA) Il alpha TOP2A upregulated
9878 TOX high mobility group box family member 4 TOX4 upregulated
28738 T cell receptor alpha joining 17 TRAJ17 upregulated
66008 trafficking kinesin protein 2 TRAK2 upregulated
57616 teashirt zinc finger homeobox 3 TSHZ3 upregulated
10103 tetraspanin 1 TSPAN1 upregulated
151613 tetratricopeptide repeat domain 14 TTC14 upregulated
uveal autoantigen with coiled-coil domains and ankyrin
55075 UACA upregulated
repeats
26043 UBX domain protein 7 UBXN7 upregulated
7367 UDP glucuronosyltransferase family 2 member B17 UGT2B17 upregulated
29761 ubiquitin specific peptidase 25 USP25 upregulated
84196 ubiquitin specific peptidase 48 USP48 upregulated
8239 ubiquitin specific peptidase 9, X-linked USP9X upregulated
81671 vacuole membrane protein 1 VMP1 upregulated
157680 vacuolar protein sorting 13 homolog B VPS13B upregulated
10163 WAS protein family member 2 WASF2 upregulated
55717 WD repeat domain 11 WDR11 upregulated
79971 wntless Wnt ligand secretion mediator WLS upregulated
65125 WNK lysine deficient protein kinase 1 WNK1 upregulated
26118 WD repeat and SOCS box containing 1 WSB1 upregulated
26137 zinc finger and BTB domain containing 20 ZBTB20 upregulated
79670 zinc finger CCHC-type containing 6 ZCCHC®6 upregulated
84186 zinc finger CCHC-type containing 7 ZCCHC7 upregulated
80829 ZFP91 zinc finger protein ZFP9I1 upregulated
7750 zinc finger MYM-type containing 2 ZMYM2 upregulated
23613 zinc finger MYND-type containing 8 ZMYND8 upregulated
51351 zinc finger protein 117 ZNF117 upregulated
100129482 zinc finger protein 37B, pseudogene ZNF37BP upregulated
55205 zinc finger protein 532 ZNF532 upregulated
152687 zinc finger protein 595 ZNF595 upregulated
374860 Ankyrin repeat domain 30B ANKRD30B downregulated
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ENTEREZ_ID

GENE_NAME

GENE_SYMBOL

STATE ~

1066
10877
84766
6373
3576
3502
729396
2574
2543
2576
100101629
2747
3119

3284

3493

3495

3507
28461
28396
50802

3514
3537
3552
3553
3768

8549

374819
100507027

55154

645682
5690
5789
6004
6256

221833

10732
80304
10730

Carboxylesterase 1

Complement factor H related 4
Calcium release activated channel regulator 2A
C-X-C motif chemokine ligand 11
C-X-C motif chemokine ligand 8
Immunoglobulin heavy constant gamma 3

G antigen 12J
G antigen 2C
G antigen 1
G antigen 4
G antigen 8

glutamate dehydrogenase 2
Major histocompatibility complex, class I, DQ beta 1
hydroxy-delta-5-steroid dehydrogenase, 3 beta- and
steroid delta-isomerase 2
Immunoglobulin heavy constant alpha 1
Immunoglobulin heavy constant delta
Immunoglobulin heavy constant mu
Immunoglobulin heavy variable 1-69
Immunoglobulin heavy variable 4-31
Immunoglobulin kappa locus

Immunoglobulin kappa constant
Immunoglobulin lambda constant 1

Interleukin 1 alpha
Interleukin 1 beta

potassium voltage-gated channel subfamily J member 12
Leucine rich repeat containing G protein-coupled receptor

5

Leucine rich repeat containing 37 member A3

myoregulin

misato 1, mitochondrial distribution and morphology

regulator

POU class 5 homeobox 1 pseudogene 4
proteasome subunit beta 2
protein tyrosine phosphatase, receptor type D
regulator of G-protein signaling 16
retinoid X receptor alpha
Sp8 transcription factor
transcription factor like 5
WD repeat and coiled coil containing
YMET like 1 ATPase

CES1
CFHR4
CRACR2A
CXCL11
CXCL8
G3m marker
GAGE12J
GAGE2C
GAGE1
GAGE4
GAGES8
GLUD2
HLA-DQB1

HSD3B2

IGHA1
IGHD
IGHM

IGHV1-69
IGHV4-31
IGK

IGKC
IGLCA
IL1A
IL1B
KCNJ12

LGR5

LRRC37A3
MRLN

MSTO1

POU5F1P4
PSMB2
PTPRD
RGS16

RXRA
SP8
TCFL5
WDCP
YME1L1

downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated

downregulated

downregulated
downregulated
downregulated
downregulated
downregulated
downregulated

downregulated
downregulated
downregulated
downregulated
downregulated

downregulated

downregulated
downregulated

downregulated

downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated
downregulated

\/Tabla con formato
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Table S9. Available clinical data of patients treated with 5-FU-based therapies. Relationship between recurrence 1136

{limino:
condition and available clinicopathological features from patients treated with 5-FU, FOLFIRI or FOLFLOX selected for 1137
merged matrix construction. 1138
Recurrence p value
Variables Cases (n) )
No Yes (fisher test)
GSE39582
Total 117 74 43
Treatment
5-FU 82 53 29
FOLFLOX 23 12 1" 0.73
FOLFIRI 12 9 3
Age (years)
Mean 63.23 64.26 63.21
<60 45 31 14 033
>=60 72 43 29
TNM stage
Il 16 13 3
0.16
nv 101 61 40
T stage
T2 8 6 2
0.84
T34 109 68 41
N stage
Negative 23 14 9
0.81
Positive 94 60 34
M stage 2
Negative 93 59 34
0.87
Positive 23 15 8
tp53 Mutation b
M 18 13 5
0.71
WT 14 9 5
kras Mutation ¢
M 44 25 19
0.14
WT 57 41 16
braf Mutation ¢
M 7 5 2
0.8
WT 91 61 30
GSET72970
Total 92 47 45

Treatment
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EOLFIRI 60 27 33
FOLFLOX 32 20 12
Age (years)
Mean 62.74 63.7 61.8
<60 37 16 21 0.28
>=60 55 31 24
T stage ©
T1T2 8 4 4
T3/T4 63 34 29 0%
M stage
Negative 15 7 8
Positive 7 40 37 ore
Location
Caecum 3 2 1
Left colon 4 25 16
Rectum 15 6 9 0.32
Rectum-sigmoid junction 12 7 5
Right colon 20 7 13

a One case wasn't able to characterize

¢ 16 cases were NA

Not available public clinical information for dataset GSE81653(n=358)

b 85 cases were NA

d 19 cases were NA
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Table S$10. GSEA analysis between 5-FU, FOLFIRI and FOLFLOX treated recurrent and non-recurrent 1144
phenotypes for the merged matrix. Output table of the GSEA analysis between 5-FU, FOLFIRI and FOLFLOX treated 1145
recurrent and non-recurrent phenotypes for the merged matrix. To perform the analysis the gene sets contained in 1146

c2.cp.reactome.v2023.1.Hs.symbols.gmt,

¢5.9o.bp.v2023.1.Hs.symbols.gmt,

c5.go.mf.v2023.1.Hs.symbols.gmt, 1147

c5.go.cc.v2023.1.Hs.symbols.gmt and c2.cp.kegg.v2023.1. Hs.symbols.gmt databases were used. Only enriched 1148

gene sets with an FDRg-val<0.05 are shown.

GEN SET NAME

GOBP_CELLULAR_GLUCURONIDATIO
N

REACTOME_GLUCURONIDATION

KEGG_DRUG_METABOLISM_OTHER _
ENZYMES
GOBP_URONIC_ACID_METABOLIC_
PROCESS
KEGG_ASCORBATE_AND_ALDARATE
_METABOLISM
KEGG_PENTOSE_AND_GLUCURONAT
E_INTERCONVERSIONS
GOBP_NEGATIVE_REGULATION_OF _
MEGAKARYOCYTE_DIFFERENTIATION

REACTOME_RHOQ_GTPASE_CYCLE

REACTOME_RHO_GTPASES_ACTIVAT
E_PKNS
GOMF_GLUCURONOSYLTRANSFERA
SE_ACTIVITY
REACTOME_HDACS_DEACETYLATE_
HISTONES
REACTOME_FORMATION_OF_THE_
BETA_CATENIN_TCF_
TRANSACTIVATING_COMPLEX
GOBP_REGULATION_OF _
MEGAKARYOCYTE_DIFFERENTIATION
REACTOME_DEFECTIVE_C1GALT1C1_

CAUSES_TNPS
REACTOME_DEFECTIVE_GALNT3_
CAUSES_HFTC
GOBP_RESPONSE_TO_PLATELET_
DERIVED_GROWTH_FACTOR

ENRICHMENT IN
PHENOTYPE

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

18

21

48

23

22

25

59

86

31

84

84

35

24

ES

083

0,78

0,65

0,74

0,75

07

0,77

0,57

0,52

0,63

0,52

0,52

0,61

0,75

0,77

0,66

NES

2,37

2,33

2,36

2,27

221

2,20

2,15

212

2,09

2,08

2,08

2,05

2,06

2,09

2,08

NOM

p-val

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

FDR g-

val

0,000

0,000

0,001

0,001

0,001

0,002

0,004

0,009

0,011

0,011

0,011

0,011

0,011

0,011

0,012

0,012

FWER p-

val

0,000

0,001

0,001

0,003

0,003

0,008

0,025

0,058

0,079

0,106

0,112

0,126

0,158

0,158

0,100

0,106

RANK AT
MAX

452

452

452

452

452

452

3074

5830

4028

452

4065

4327

3074

2353

2353

2617

1149
1150

LEADING EDGE

tags=56%, list=2%,
signal=57%
tags=48%, list=2%,
signal=49%
tags=31%, list=2%,
signal=32%
tags=43%, list=2%,
signal=44%
tags=45%, list=2%,
signal=46%
tags=40%, list=2%,
signal=41%
tags=59%, list=15%,
signal=69%
tags=56%, list=29%,
signal=79%
tags=43%, list=20%,
signal=54%
tags=32%, list=2%,
signal=33%
tags=45%, list=20%,

signal=56%

tags=50%, list=22%,

signal=63%

tags=46%, list=15%,
signal=54%
tags=56%, list=12%,
signal=64%
tags=60%, list=12%,
signal=68%
tags=50%, list=13%,

signal=57%
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ENRICHMENT IN NOM FDRg-  FWERp- RANK AT
GEN SET NAME SIZE ES NES LEADING EDGE
PHENOTYPE p-val val val MAX
REACTOME_TERMINATION_OF_O_ tags=45%, list=12%,
Recurrent 22 0,69 2,06 0,000 0,012 0,146 2353
GLYCAN_BIOSYNTHESIS signal=51%
GOBP_MICROTUBULE_ORGANIZING_ tags=42%, list=16%,
Recurrent 33 0,62 2,06 0,000 0,012 0,152 3185
CENTER_LOCALIZATION signal=50%
tags=44%, list=14%,
GOCC_MICROVILLUS_MEMBRANE Recurrent 27 0,65 2,05 0,000 0,012 0,157 2843
signal=52%
GOBP_NUCLEOSOME_ORGANIZATIO tags=43%, list=22%,
Recurrent 136 047 2,04 0,000 0,012 0,184 4327
N signal=54%
tags=44%, list=22%,
REACTOME_HCMV_EARLY_EVENTS Recurrent 125 0,48 2,04 0,000 0,012 0,198 4400
signal=56%
tags=67%, list=25%,
GOBP_MICROVILLUS_ORGANIZATION Recurrent 30 0,61 2,04 0,000 0,012 0,200 4915
signal=88%
tags=62%, list=27%,
GOMF_EPHRIN_RECEPTOR_BINDING Recurrent 29 0,62 2,04 0,000 0,012 0,204 5425
signal=85%
tags=51%, list=34%,
GOMF_CADHERIN_BINDING Recurrent 333 0,42 2,03 0,000 0,012 0,213 6785
signal=76%
KEGG_STARCH_AND_SUCROSE_ tags=31%, list=5%,
Recurrent 49 0,55 2,02 0,000 0,013 0,240 1026
METABOLISM signal=32%
tags=70%, list=34%,
GOBP_BASE_EXCISION_REPAIR Recurrent 43 0,57 2,02 0,000 0,013 0,248 6747
signal=105%
tags=73%, list=25%,
GOBP_MICROVILLUS_ASSEMBLY Recurrent 22 0,66 2,01 0,000 0,013 0,263 4915
signal=96%
tags=44%, list=22%,
GOBP_NUCLEOSOME_ASSEMBLY Recurrent 101 0,49 2,01 0,000 0,013 0,264 4327
signal=55%
tags=67%, list=25%,
GOCC_INTEGRATOR_COMPLEX Recurrent 27 0,63 2,02 0,002 0,014 0,261 4926
signal=88%
tags=43%, list=23%,
REACTOME_HCMV_INFECTION Recurrent 149 0,46 2,00 0,000 0,016 0,354 4605
signal=55%
REACTOME_SIRT1_NEGATIVELY_ tags=47%, list=20%,
Recurrent 60 0,52 2,00 0,000 0,017 0,347 4028
REGULATES_RRNA_EXPRESSION signal=58%
REACTOME_SENESCENCE_
tags=54%, list=29%,
ASSOCIATED_SECRETORY_ Recurrent 104 0,47 1,99 0,000 0,018 0,393 5796
signal=75%
PHENOTYPE_SASP
GOBP_PROTEIN_LOCALIZATION_TO_ tags=71%, list=25%,
Recurrent 21 0,67 1,98 0,000 0,019 0,411 4976
CELL_CELL_JUNCTION signal=95%
GOBP_MORPHOGENESIS_OF_AN_ tags=39%, list=19%,
Recurrent 59 0,53 1,98 0,000 0,019 0,426 3891
EPITHELIAL_SHEET signal=48%
REACTOME_ERCC6_CSB_AND_EHMT
tags=46%, list=20%,
2_G9A_POSITIVELY_REGULATE_RRN Recurrent 68 0,51 197 0,000 0,019 0,436 4028

A

signal=57%
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ENRICHMENT IN NOM FDRg-  FWERp- RANK AT
GEN SET NAME SIZE ES NES LEADING EDGE
PHENOTYPE p-val val val MAX
EXPRESSION
REACTOME_PRC2_METHYLATES_ tags=48%, list=20%,
Recurrent 65 0,51 1,97 0,000 0,019 0,438 4028
HISTONES_AND_DNA signal=59%
REACTOME_CHROMATIN_MODIFYING
tags=42%, list=26%,
_ Recurrent 263 0,42 1,97 0,000 0,019 0,447 5158
signal=56%
ENZYMES
tags=32%, list=2%,
GOMF_RETINOIC_ACID_BINDING Recurrent 25 0,63 197 0,000 0,019 0,467 452
signal=33%
KEGG_PORPHYRIN_AND_ tags=32%, list=6%,
Recurrent 37 0,57 1,97 0,000 0,020 0,466 1154
CHLOROPHYLL_METABOLISM signal=34%
REACTOME_CONDENSATION_OF _ tags=45%, list=20%,
Recurrent 66 0,51 1,96 0,000 0,023 0,541 4028
PROPHASE_CHROMOSOMES signal=57%
REACTOME_ACTIVATED_PKN1_
STIMULATES_TRANSCRIPTION_OF_A tags=44%, list=20%,
Recurrent 59 0,52 1,95 0,002 0,023 0,551 4028
R_ANDROGEN_RECEPTOR_REGULAT signal=55%
ED_GENES_KLK2_AND_KLK3
REACTOME_ASSEMBLY_OF_THE_OR
tags=48%, list=22%,
C_COMPLEX_AT_THE_ORIGIN_OF _ Recurrent 61 0,52 1,95 0,000 0,023 0,565 4327
signal=60%
REPLICATION
GOBP_POSITIVE_REGULATION_OF_C
YCLIN_DEPENDENT_PROTEIN_KINAS tags=44%, list=14%,
Recurrent 39 0,57 1,94 0,000 0,026 0,618 2884
E_ signal=51%
ACTIVITY
GOBP_DNA_REPLICATION_DEPENDE tags=60%, list=20%,
Recurrent 30 0,59 1,94 0,000 0,026 0,635 4007
NT_CHROMATIN_ASSEMBLY signal=75%
GOBP_REGULATION_OF_AUTOPHAG tags=64%, list=27%,
Recurrent 36 0,57 1,94 0,000 0,026 0,652 5438
Y_OF_MITOCHONDRION signal=87%
tags=51%, list=35%,
REACTOME_DNA_REPAIR Recurrent 328 04 1,94 0,000 0,027 0,646 7071
signal=78%
REACTOME_RUNX1_REGULATES_GE
NES_INVOLVED_IN_MEGAKARYOCYT
tags=50%, list=24%,
E_ Recurrent 86 0,48 1,92 0,000 0,028 0,730 4913
signal=66%
DIFFERENTIATION_AND_PLATELET_
FUNCTION
tags=48%, list=25%,
GOMF_BETA_CATENIN_BINDING Recurrent 88 0,48 1,93 0,000 0,029 0,706 5051
signal=64%
REACTOME_HDMS_DEMETHYLATE_ tags=49%, list=20%,
Recurrent 45 0,53 1,93 0,000 0,029 0,715 4007

HISTONES

signal=61%
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GEN SET NAME

REACTOME_SPHINGOLIPID_DE_NOV
O_BIOSYNTHESIS

REACTOME_DNA_METHYLATION

REACTOME_PKMTS_METHYLATE_
HISTONE_LYSINES

REACTOME_DECTIN_2_FAMILY

REACTOME_OXIDATIVE_STRESS_
INDUCED_SENESCENCE

REACTOME_RHOJ_GTPASE_CYCLE

REACTOME_SPHINGOLIPID_
METABOLISM
GOBP_POSITIVE_REGULATION_OF_P
ROTEASOMAL _UBIQUITIN_DEPENDE
NT_
PROTEIN_CATABOLIC_PROCESS

REACTOME_RND2_GTPASE_CYCLE

REACTOME_NEGATIVE_REGULATION
OF_MAPK_PATHWAY
GOBP_REGULATION_OF_UBIQUITIN_
PROTEIN_TRANSFERASE_ACTIVITY
REACTOME_BASE_EXCISION_REPAIR
_AP_SITE_FORMATION

GOMF_SNAP_RECEPTOR_ACTIVITY

GOCC_TRANSCRIPTION_ELONGATIO
N_FACTOR_COMPLEX

REACTOME_BASE_EXCISION_REPAIR

REACTOME_REGULATION_OF _PLK1_
ACTIVITY_AT_G2_M_TRANSITION
REACTOME_COPI_INDEPENDENT_
GOLGI_TO_ER_RETROGRADE_TRAFF
IC
GOBP_NEPHRIC_DUCT_DEVELOPME
NT

ENRICHMENT IN
PHENOTYPE

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

44

57

66

24

13

55

87

95

43

43

56

58

37

47

86

87

50

ES

0,54

0,51

05

0,62

0,46

0,52

0,48

0,46

0,53

0,55

05

05

0,55

0,52

0,46

0,48

0,51

0,69

NES

1,91

1,90

NOM

p-val

0,002

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,002

FDR g-

val

0,029

0,029

0,029

0,029

0,030

0,030

0,031

0,031

0,031

0,031

0,033

0,033

0,033

0,034

0,034

0,034

0,034

0,034

FWER p-

val

0,719

0,730

0,748

0,756

0,714

0,765

0,776

0,786

0,796

0,802

0,879

0,880

0,882

0,835

0,842

0,843

0,855

0,871

RANK AT
MAX

5654

4028

5057

2353

4768

5830

5654

3078

5763

4594

6382

4327

6072

6421

6240

6788

3651

824

LEADING EDGE

tags=64%, list=28%,
signal=88%
tags=47%, list=20%,
signal=59%
tags=53%, list=25%,
signal=71%
tags=42%, list=12%,
signal=47%
tags=46%, list=24%,
signal=60%
tags=49%, list=29%,
signal=69%
tags=53%, list=28%,

signal=73%

tags=36%, list=15%,
signal=42%

tags=53%, list=29%,
signal=75%

tags=49%, list=23%,
signal=63%

tags=50%, list=32%,
signal=73%
tags=43%, list=22%,
signal=55%
tags=62%, list=30%,
signal=89%
tags=51%, list=32%,
signal=75%
tags=53%, list=31%,
signal=77%
tags=57%, list=34%,

signal=86%

tags=42%, list=18%,

signal=51%

tags=31%, list=4%,

signal=33%
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ENRICHMENT IN NOM FDRg-  FWERp- RANK AT
GEN SET NAME SIZE ES NES LEADING EDGE
PHENOTYPE p-val val val MAX
REACTOME_DEPOSITION_OF_NEW_
tags=43%, list=20%,
CENPA_CONTAINING_NUCLEOSOMES Recurrent 68 0,49 1,89 0,000 0,034 0,871 4028
signal=53%
_AT_THE_CENTROMERE
tags=42%, list=25%,
GOCC_PML_BODY Recurrent 105 0,45 1,89 0,000 0,034 0,875 5000
signal=56%
tags=73%, list=32%,
GOBP_MICROTUBULE_ANCHORING Recurrent 26 0,59 1,89 0,000 0,034 0,877 6352
signal=107%
tags=41%, list=24%,
REACTOME_RHOF_GTPASE_CYCLE Recurrent 41 0,54 1,89 0,003 0,034 0,878 4847
signal=55%
REACTOME_GLOBAL_GENOME_
tags=60%, list=38%,
NUCLEOTIDE_EXCISION_REPAIR_GG_ Recurrent 84 047 1,88 0,000 0,034 0,892 7568
signal=95%
NER
REACTOME_PROTEIN_UBIQUITINATIO tags=55%, list=33%,
Recurrent 78 0,48 1,89 0,002 0,035 0,871 6641
N signal=82%
GOBP_AUTOPHAGY_OF _ tags=52%, list=31%,
Recurrent 93 0,46 1,89 0,000 0,035 0,871 6203
MITOCHONDRION signal=74%
tags=45%, list=26%,
KEGG_ADHERENS_JUNCTION Recurrent 73 0,47 1,88 0,000 0,036 0,907 5311
signal=61%
KEGG_INSULIN_SIGNALING_PATHWA tags=45%, list=29%,
Recurrent 136 0,43 1,87 0,000 0,036 0,912 5838
Y signal=63%
tags=32%, list=17%,
GOCC_ADHERENS_JUNCTION Recurrent 179 0,42 1,87 0,000 0,036 0913 3475
signal=39%
REACTOME_NONHOMOLOGOUS_END
tags=36%, list=16%,
_ Recurrent 64 0,49 1,88 0,000 0,037 0,904 3225
signal=43%
JOINING_NHEJ
GOMF_CYCLIN_DEPENDENT_PROTEI
tags=60%, list=30%,
N_SERINE_THREONINE_KINASE_ Recurrent 47 0,51 1,88 0,000 0,037 0,905 6013
signal=85%
REGULATOR_ACTIVITY
GOBP_INTRINSIC_APOPTOTIC_
SIGNALING_PATHWAY_IN_RESPONSE tags=51%, list=25%,
Recurrent 43 0,53 1,88 0,002 0,037 0,906 5067
_TO_DNA_DAMAGE_BY_P53_CLASS_ signal=68%
MEDIATOR
tags=50%, list=25%,
GOBP_SNRNA_PROCESSING Recurrent 36 0,55 1,87 0,002 0,039 0,925 4926
signal=66%
GOBP_POSITIVE_REGULATION_OF_P tags=52%, list=23%,
Recurrent 27 0,59 1,86 0,000 0,039 0,929 4653
38MAPK_CASCADE signal=67%
REACTOME_SIGNALING_BY_WNT_IN_ tags=64%, list=37%,
Recurrent 33 0,55 1,86 0,000 0,042 0,944 7378
CANCER signal=100%
REACTOME_RMTS_METHYLATE_ tags=45%, list=20%,
Recurrent 7 0,48 1,86 0,000 0,043 0,944 4028

HISTONE_ARGININES

signal=56%
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ENRICHMENT IN NOM FDRg-  FWERp- RANK AT
GEN SET NAME SIZE ES NES LEADING EDGE
PHENOTYPE p-val val val MAX
REACTOME_MITOTIC_G2_G2_M_ tags=50%, list=34%,
Recurrent 196 0,41 1,86 0,000 0,043 0,947 6809
PHASES signal=75%
REACTOME_ESTROGEN_DEPENDENT
tags=41%, list=25%,
_ Recurrent 138 0,43 1,85 0,000 0,043 0,949 4925
signal=53%
GENE_EXPRESSION
GOBP_REGULATION_OF_ENDOTHELI tags=41%, list=16%,
Recurrent 39 0,54 1,85 0,002 0,044 0,956 3213
AL_CELL_DIFFERENTIATION signal=49%
REACTOME_ACTIVATION_OF _
ANTERIOR_HOX_GENES_IN_HINDBRA tags=42%, list=24%,
Recurrent 114 0,44 1,85 0,000 0,045 0,960 4776
IN_DEVELOPMENT_DURING_EARLY _ signal=55%
EMBRYOGENESIS
tags=66%, list=39%,
REACTOME_TBC_RABGAPS Recurrent 44 0,51 1,85 0,000 0,045 0,960 7778
signal=107%
tags=44%, list=31%,
GOCC_ACTIN_CYTOSKELETON Recurrent 494 0,37 1,84 0,000 0,046 0,963 6212
signal=63%
REACTOME_E3_UBIQUITIN_LIGASES_ tags=53%, list=32%,
Recurrent 58 0,49 1,84 0,000 0,046 0,964 6352
UBIQUITINATE_TARGET_PROTEINS signal=78%
GOMF_STRUCTURAL_CONSTITUENT_ tags=42%, list=24%,
Recurrent 102 0,44 1,84 0,000 0,047 0,968 4853
OF_CYTOSKELETON signal=55%
REACTOME_TRANSCRIPTIONAL _ tags=41%, list=22%,
Recurrent 82 0,46 1,84 0,000 0,047 0,971 4340
REGULATION_OF_GRANULOPOIESIS signal=53%
GOMF_STRUCTURAL_CONSTITUENT_ tags=41%, list=20%,
Recurrent 76 0,46 1,84 0,000 0,047 0,972 4028
OF_CHROMATIN signal=51%
GOCC_CYCLIN_DEPENDENT_PROTEI tags=57%, list=30%,
Recurrent 49 05 1,84 0,000 0,048 0,975 6051
N_KINASE_HOLOENZYME_COMPLEX signal=82%
GOBP_PEPTIDYL_TYROSINE_ tags=52%, list=16%,
Recurrent 21 0,62 1,84 0,000 0,049 0,975 3305
AUTOPHOSPHORYLATION signal=63%
GOBP_POSITIVE_REGULATION_OF_D tags=60%, list=30%,
Recurrent 40 0,53 1,83 0,000 0,049 0,976 6051
NA_REPLICATION signal=86%
REACTOME_RHO_GTPASE_EFFECTO tags=44%, list=29%,
Recurrent 313 0,38 1,83 0,000 0,049 0,978 5827
RS signal=61%
tags=47%, list=32%,
GOBP_ORGANELLE_DISASSEMBLY Recurrent 139 0,42 1,83 0,000 0,049 0,978 6483
signal=70%
REACTOME_NUCLEAR_EVENTS_
tags=44%, list=24%,
KINASE_AND_TRANSCRIPTION_ Recurrent 61 0,48 1,83 0,000 0,050 0,981 4795
signal=58%
FACTOR_ACTIVATION
GOBP_POSITIVE_REGULATION_OF _
tags=41%, list=19%,
UBIQUITIN_PROTEIN_TRANSFERASE _ Recurrent 32 0,56 1,83 0,000 0,050 0,982 3900

ACTIVITY

signal=50%
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ENRICHMENT IN NOM FDRg-  FWERp- RANK AT
GEN SET NAME SIZE ES NES LEADING EDGE
PHENOTYPE p-val val val MAX
GOMF_OLFACTORY_RECEPTOR_ tags=58%, list=21%,
Not recurrent 92 -0,6 -2,67 0,000 0,000 0,000 4291
ACTIVITY signal=73%
REACTOME_OLFACTORY_SIGNALING
tags=47%, list=17%,
_ Not recurrent 102 -0,55 -2,49 0,000 0,000 0,000 3354
signal=56%
PATHWAY
tags=55%, list=10%,
GOMF_GPRC_LIGAND_BINDING Not recurrent 22 0,77 2,46 0,000 0,000 0,000 2063
signal=61%
GOBP_SENSORY_PERCEPTION_OF _ tags=43%, list=17%,
Not recurrent 17 -0,53 -2,46 0,000 0,000 0,000 3354
SMELL signal=51%
GOBP_DETECTION_OF_STIMULUS_
tags=32%, list=12%,
INVOLVED_IN_SENSORY_PERCEPTIO Not recurrent 201 047 2,46 0,000 0,000 0,003 2410
signal=36%
N
REACTOME_SCAVENGING_BY_CLAS tags=53%, list=8%,
Not recurrent 19 0,72 2,32 0,000 0,001 0,006 1549
S_A_RECEPTORS signal=57%
REACTOME_IMMUNOREGULATORY _
INTERACTIONS_BETWEEN_A_ tags=48%, list=20%,
Not recurrent 123 -0,49 -2,28 0,000 0,001 0,011 4038
LYMPHOID_AND_A_NON_LYMPHOID_ signal=60%
CELL
GOBP_SENSORY_PERCEPTION_OF _ tags=41%, list=18%,
Not recurrent 187 -0,45 -2,25 0,000 0,002 0,023 3680
CHEMICAL_STIMULUS signal=50%
tags=26%, list=6%,
GOBP_SEROTONIN_TRANSPORT Not recurrent 19 -0,69 -2,19 0,000 0,004 0,072 1226
signal=28%
KEGG_COMPLEMENT_AND_ tags=35%, list=12%,
Not recurrent 69 0,52 2,18 0,000 0,004 0,076 249
COAGULATION_CASCADES signal=40%
GOBP_REGULATION_OF_PEPTIDYL_
tags=36%, list=4%,
SERINE_PHOSPHORYLATION_OF _ Not recurrent 22 -0,68 -2,18 0,000 0,004 0,077 884
signal=38%
STAT_PROTEIN
GOMF_EXTRACELLULAR_MATRIX_ST
tags=45%, list=8%,
RUCTURAL_CONSTITUENT_CONFERR Not recurrent 22 -0,66 -2,19 0,000 0,005 0,066 1541
signal=49%
ING_COMPRESSION_RESISTANCE
GOBP_DETECTION_OF_CHEMICAL _ tags=41%, list=18%,
Not recurrent 169 045 2,19 0,000 0,005 0,069 3575
STIMULUS signal=49%
GOCC_HIGH_DENSITY_LIPOPROTEIN_ tags=48%, list=13%,
Not recurrent 27 -0,63 -2,16 0,000 0,005 0,108 2521
PARTICLE signal=55%
tags=45%, list=16%,
GOBP_COMPLEMENT_ACTIVATION Not recurrent 69 0,51 2,15 0,000 0,006 0,121 3252
signal=53%
tags=49%, list=21%,
KEGG_OLFACTORY_TRANSDUCTION Not recurrent 118 0,46 2,13 0,000 0,006 0,146 4291
signal=62%
REACTOME_COMPLEMENT_CASCAD tags=47%, list=18%,
Not recurrent 60 0,52 2,12 0,000 0,007 0,169 3672

E

signal=57%
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PHENOTYPE p-val val val MAX
GOMF_TYPE_I_INTERFERON_ tags=44%, list=4%,
Not recurrent 16 -0,71 21 0,000 0,007 0,184 884
RECEPTOR_BINDING signal=46%
GOBP_PHAGOCYTOSIS_RECOGNITIO tags=36%, list=11%,
Not recurrent 42 0,57 2,11 0,000 0,007 0,205 2160
N signal=40%
GOBP_SERINE_PHOSPHORYLATION_ tags=31%, list=4%,
Not recurrent 26 -0,62 21 0,003 0,008 0,196 884
OF_STAT_PROTEIN signal=32%
GOBP_COLLAGEN_FIBRIL_ tags=25%, list=8%,
Not recurrent 63 0,51 2,09 0,000 0,009 0,241 1601
ORGANIZATION signal=28%
GOBP_PROTEIN_ACTIVATION_ tags=30%, list=5%,
Not recurrent 20 0,65 -2,06 0,000 0,012 0,333 1012
CASCADE signal=32%
GOMF_NADPLUS_NUCLEOSIDASE _ tags=44%, list=18%,
Not recurrent 16 -0,68 -2,06 0,000 0,013 0,358 3606
ACTIVITY signal=53%
GOMF_G_PROTEIN_COUPLED_
tags=38%, list=15%,
CHEMOATTRACTANT_RECEPTOR_ Not recurrent 26 -0,61 -2,04 0,000 0,014 0,424 2995
signal=45%
ACTIVITY
REACTOME_PLASMA_LIPOPROTEIN_ tags=53%, list=15%,
Not recurrent 19 -0,64 -2,04 0,000 0,015 0,415 3021
ASSEMBLY signal=62%
tags=26%, list=12%,
GOBP_DETECTION_OF_STIMULUS Not recurrent 322 0,39 2,03 0,000 0,015 0,450 2410
signal=30%
tags=31%, list=13%,
GOMF_MONOOXYGENASE_ACTIVITY Not recurrent 100 045 2,02 0,000 0,017 0,508 2685
signal=36%
GOMF_METALLOCARBOXYPEPTIDAS tags=47%, list=20%,
Not recurrent 30 -0,57 -2,02 0,000 0,017 0,508 3947
E_ACTIVITY signal=58%
REACTOME_BINDING_AND_UPTAKE_
tags=30%, list=8%,
OF_LIGANDS_BY_SCAVENGER _ Not recurrent 44 0,53 2,01 0,000 0,017 0,539 1549
signal=32%
RECEPTORS
GOMF_MHC_CLASS_|_RECEPTOR_ tags=65%, list=15%,
Not recurrent 17 -0,66 -2,00 0,000 0,019 0,577 3029
ACTIVITY signal=76%
GOMF_ARACHIDONIC_ACID_ tags=38%, list=7%,
Not recurrent 16 -0,68 -1,99 0,002 0,020 0,611 1323
EPOXYGENASE_ACTIVITY signal=40%
REACTOME_COMMON_PATHWAY_OF
tags=41%, list=12%,
_ Not recurrent 22 -0,62 -1,97 0,000 0,020 0,680 2385
signal=46%
FIBRIN_CLOT_FORMATION
GOMF_BITTER_TASTE_RECEPTOR_ tags=47%, list=11%,
Not recurrent 19 0,63 -1,98 0,000 0,021 0,644 2143
ACTIVITY signal=53%
tags=29%, list=11%,
GOCC_BLOOD_MICROPARTICLE Not recurrent 122 -0,43 -1,98 0,000 0,021 0,656 2161
signal=32%
GOMF_CARBOXYPEPTIDASE_ACTIVIT tags=47%, list=20%,
Not recurrent 45 -0,51 -1,98 0,000 0,021 0,661 3947

Y

signal=58%
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PHENOTYPE p-val val val MAX
GOCC_COMPLEX_OF_COLLAGEN_ tags=33%, list=5%,
Not recurrent 21 -0,62 -1,97 0,000 0,021 0,676 910
TRIMERS signal=35%
GOBP_AMMONIUM_ION_METABOLIC_ tags=35%, list=6%,
Not recurrent 23 0,62 1,97 0,000 0,021 0,697 1294
PROCESS signal=37%
GOBP_COMPLEMENT_ACTIVATION_ tags=56%, list=10%,
Not recurrent 16 -0,66 -1,95 0,000 0,025 0,782 2033
ALTERNATIVE_PATHWAY signal=63%
GOBP_NATURAL_KILLER_CELL _
tags=28%, list=5%,
ACTIVATION_INVOLVED_IN_IMMUNE _ Not recurrent 32 0,55 -1,95 0,003 0,025 0,785 1000
signal=30%
RESPONSE
GOBP_REGULATION_OF_STEROID_ tags=45%, list=14%,
Not recurrent 22 0,61 -1,94 0,000 0,026 0,806 2864
HORMONE_SECRETION signal=53%
GOBP_KILLING_OF_CELLS_OF _ tags=33%, list=11%,
Not recurrent 42 -0,52 -1,94 0,000 0,026 0,809 2240
ANOTHER_ORGANISM signal=37%
tags=50%, list=21%,
GOBP_PIRNA_METABOLIC_PROCESS Not recurrent 24 0,59 -1,94 0,000 0,026 0,816 4139
signal=63%
GOMF_PEPTIDE_RECEPTOR_ACTIVIT tags=43%, list=26%,
Not recurrent 147 -04 -1,94 0,000 0,026 0,835 5189
Y signal=57%
GOBP_EPOXYGENASE_P450_PATHW tags=50%, list=18%,
Not recurrent 18 0,63 -1,94 0,002 0,027 0,833 3619
AY signal=61%
tags=33%, list=16%,
GOMF_IMMUNE_RECEPTOR_ACTIVITY Not recurrent 133 04 -1,93 0,000 0,028 0,860 3124
signal=39%
GOBP_STEROID_HORMONE _ tags=44%, list=14%,
Not recurrent 27 -0,57 -1,92 0,000 0,028 0,868 2864
SECRETION signal=52%
tags=31%, list=17%,
REACTOME_SENSORY_PERCEPTION Not recurrent 310 -0,36 -1,92 0,000 0,028 0,874 3354
signal=36%
REACTOME_CREATION_OF_C4_AND_ tags=59%, list=17%,
Not recurrent 17 -0,63 -1,92 0,003 0,028 0,878 3508
C2_ACTIVATORS signal=71%
GOMF_ANION_SODIUM_SYMPORTER_ tags=35%, list=13%,
Not recurrent 17 0,64 -1,92 0,000 0,028 0,885 2553
ACTIVITY signal=40%
REACTOME_DISEASES_ASSOCIATED
_ tags=22%, list=4%,
Not recurrent 41 0,51 -1,91 0,000 0,029 0,896 835
WITH_GLYCOSAMINOGLYCAN_META signal=23%
BOLISM
REACTOME_FORMATION_OF_FIBRIN_ tags=46%, list=25%,
Not recurrent 39 0,51 -1,91 0,000 0,030 0912 5004
CLOT_CLOTTING_CASCADE signal=61%
tags=41%, list=13%,
GOCC_PROTEIN_LIPID_COMPLEX Not recurrent 39 -05 -1,90 0,003 0,032 0,929 2521
signal=47%
REACTOME_PEPTIDE_LIGAND_BINDI tags=26%, list=12%,
Not recurrent 192 0,38 -1,90 0,000 0,033 0,926 2437

NG_RECEPTORS

signal=29%
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GEN SET NAME SIZE ES NES LEADING EDGE
PHENOTYPE p-val val val MAX
KEGG_AUTOIMMUNE_THYROID_ tags=39%, list=13%,
Not recurrent 31 -0,53 -1,89 0,000 0,033 0,938 2547
DISEASE signal=44%
GOBP_HUMORAL_IMMUNE_RESPONS tags=26%, list=10%,
Not recurrent 249 0,36 -1,89 0,000 0,033 0,940 2033
E signal=28%
tags=51%, list=21%,
GOMF_ANTIGEN_BINDING Not recurrent 59 -0,46 -1,89 0,000 0,033 0,941 441
signal=64%
GOMF_LONG_CHAIN_FATTY_ACID_C tags=20%, list=3%,
Not recurrent 15 0,63 -1,89 0,005 0,033 0,942 570
OA_LIGASE_ACTIVITY signal=21%
GOBP_HUMORAL_IMMUNE_RESPONS
tags=36%, list=10%,
E_MEDIATED_BY_CIRCULATING_ Not recurrent 58 -0,46 -1,89 0,000 0,033 0,945 2033
signal=40%
IMMUNOGLOBULIN
tags=23%, list=8%,
GOCC_COLLAGEN_TRIMER Not recurrent 81 043 1,87 0,000 0,036 0,976 1614
signal=25%
REACTOME_TRAF6_MEDIATED_IRF7_ tags=28%, list=7%,
Not recurrent 29 0,54 -1,87 0,000 0,036 0,978 1460
ACTIVATION signal=30%
GOBP_POSITIVE_REGULATION_OF _
tags=27%, list=7%,
MONOCYTE_CHEMOTACTIC_PROTEIN Not recurrent 15 -0,65 -1,86 0,005 0,036 0,978 1371
signal=29%
_1_PRODUCTION
REACTOME_CHEMOKINE_RECEPTOR tags=33%, list=13%,
Not recurrent 58 -0,47 -1,87 0,000 0,037 0,970 2641
S_BIND_CHEMOKINES signal=38%
tags=20%, list=4%,
GOBP_RESPONSE_TO_DSRNA Not recurrent 54 -0,47 -1,87 0,000 0,037 0,972 892
signal=21%
GOBP_NEGATIVE_REGULATION_OF _
tags=35%, list=14%,
CYTOKINE_PRODUCTION_INVOLVED_ Not recurrent 34 -0,51 -1,87 0,000 0,037 0,975 2808
signal=41%
IN_IMMUNE_RESPONSE
KEGG_GRAFT_VERSUS_HOST_DISEA tags=52%, list=20%,
Not recurrent 21 -0,59 -1,87 0,000 0,037 0,976 3924
SE signal=65%
REACTOME_INITIAL_TRIGGERING_OF tags=50%, list=17%,
Not recurrent 26 0,54 -1,86 0,000 0,037 0,983 3508
_COMPLEMENT signal=61%
REACTOME_CLASS_C_3_
tags=44%, list=20%,
METABOTROPIC_GLUTAMATE_ Not recurrent 32 -0,51 -1,86 0,005 0,037 0,984 3930
signal=54%
PHEROMONE_RECEPTORS
tags=55%, list=20%,
GOMF_OPSONIN_BINDING Not recurrent 20 -0,58 -1,86 0,005 0,037 0,986 3971
signal=69%
GOBP_DNA_METHYLATION_INVOLVE
tags=40%, list=17%,
D_ Not recurrent 20 -0,58 -1,87 0,003 0,038 0,970 3505
signal=48%
IN_GAMETE_GENERATION
GOMF_STEROID_HYDROXYLASE_ tags=46%, list=19%,
Not recurrent 37 -0,51 -1,87 0,003 0,038 0,975 3715

ACTIVITY

signal=56%
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GEN SET NAME

GOBP_TOLERANCE_INDUCTION

REACTOME_CYTOCHROME_P450_
ARRANGED_BY_SUBSTRATE_TYPE
GOBP_POSITIVE_REGULATION_OF _
NATURAL _KILLER_CELL_MEDIATED_

IMMUNITY

GOMF_C_C_CHEMOKINE_BINDING

REACTOME_SYNTHESIS_OF_BILE_
ACIDS_AND_BILE_SALTS_VIA 27_
HYDROXYCHOLESTEROL
GOBP_CELLULAR_DEFENSE _
RESPONSE

ENRICHMENT IN
PHENOTYPE

Not recurrent

Not recurrent

Not recurrent

Not recurrent

Not recurrent

Not recurrent

SIZE

28

63

27

24

51

ES

0,54

0,44

0,54

-0,55

0,62

-0,45

NES

-1,85

-1,85

-1,84

-1,83

-1,83

-1,82

NOM

p-val

0,000

0,000

0,000

0,000

0,000

0,000

FDR g-

val

0,038

0,040

0,043

0,044

0,045

0,047

FWER p-

val

0,988

0,990

0,993

0,994

0,994

0,995

RANK AT

MAX

2795

2648

2122

2995

1641

1945

LEADING EDGE

tags=36%, list=14%,
signal=41%
tags=35%, list=13%,

signal=40%

tags=33%, list=11%,

signal=37%

tags=42%, list=15%,

signal=49%

tags=47%, list=8%,

signal=51%

tags=33%, list=10%,
signal=37%
1151
1152
1153
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Table S11. GSEA analysis between 5-FU, FOLFIRI and FOLFLOX treated recurrent and non-recurrent 1154
phenotypes for the 5000 more explicative genes selected by RFE algorithm form merged matrix. Output table of 1155
the GSEA analysis between 5-FU, FOLFIRI and FOLFLOX treated recurrent and non-recurrent phenotypes for the 5000 1156
more explicative genes selected by RFE algorithm form merged matrix. To perform the analysis, the perturbation gene 1157

sets contained in c2.cgp.v2023.1.Hs.symbols.gmt databases were used. Only enriched gene sets with an FDRg-val< 1158

0.05 are shown.

GEN SET NAME

ANDERSEN_CHOLANGIOCARCINOMA

CLASS2

ONDER_CDH1_TARGETS_2_DN

SABATES_COLORECTAL_ADENOMA _
up
WAMUNYOKOLI_OVARIAN_CANCER _
LMP_UP
KOINUMA_TARGETS_OF_SMAD2_OR_
SMAD3
RICKMAN_TUMOR_DIFFERENTIATED_
WELL_VS_POORLY_DN
CHARAFE_BREAST_CANCER_LUMINA
L_VS_MESENCHYMAL_UP
TOOKER_GEMCITABINE_RESISTANCE
_DN
KIM_RESPONSE_TO_TSA_AND_
DECITABINE_UP

HOOI_ST7_TARGETS_UP

WU_CELL_MIGRATION

JAEGER_METASTASIS_UP

HUANG_DASATINIB_RESISTANCE_DN

PHONG_TNF_RESPONSE_VIA_P38_
COMPLETE

AMIT_EGF_RESPONSE_480_HELA

BASAKI_YBX1_TARGETS_DN

ENRICHMENT IN
PHENOTYPE

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

Recurrent

SIZE

51

121

24

82

242

98

132

25

48

22

53

76

51

47

94

ES

0.59

0.51

0.69

0.52

0.47

0.52

0.48

0.65

0.56

0.68

0.54

0.51

0.71

0.56

0.57

0.51

NES

232

231

226

225

2.36

2.34

221

2.16

216

2.16

215

2.14

214

219

218

218

NOM

p-val

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

FDR g-

val

0.000

0.000

0.000

0.000

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.002

0.002

0.002

FWER p-

val

0.001

0.001

0.001

0.001

0.001

0.001

0.003

0.011

0.011

0.011

0.014

0.014

0.015

0.010

0.010

0.011

RANK AT
MAX

696

907

44

1757

1670

1260

1038

1218

888

445

831

907

945

1140

800

1119

1159
1160

LEADING EDGE

tags=51%, list=15%,

signal=59%

tags=46%, list=20%,
signal=56%
tags=50%, list=9%,
signal=55%
tags=71%, list=38%,
signal=112%
tags=60%, list=36%,
signal=89%
tags=55%, list=27%,
signal=74%
tags=47%, list=22%,
signal=59%
tags=68%, list=26%,
signal=92%
tags=48%, list=19%,
signal=59%
tags=36%, list=10%,
signal=40%
tags=45%, list=18%,
signal=55%
tags=50%, list=20%,
signal=61%
tags=67%, list=20%,
signal=83%
tags=53%, list=25%,
signal=69%
tags=43%, list=17%,
signal=51%
tags=46%, list=24%,

signal=59%
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BILD_HRAS_ONCOGENIC_SIGNATUR tags=54%, list=25%,
Recurrent 61 0.52 212 0.000 0.002 0.029 1161
E signal=71%
tags=65%, list=44%,
HOUNKPE_HOUSEKEEPING_GENES Recurrent 281 0.41 212 0.000 0.002 0.029 2042
signal=110%
tags=46%, list=22%,
ENK_UV_RESPONSE_EPIDERMIS_UP Recurrent 65 0.52 212 0.000 0.002 0.029 1016
signal=58%
MASSARWEH_TAMOXIFEN_ tags=54%, list=31%,
Recurrent 147 045 21 0.000 0.003 0.037 1446
RESISTANCE_UP signal=76%
tags=51%, list=24%,
NAGASHIMA_NRG1_SIGNALING_UP Recurrent 59 0.52 2.09 0.000 0.003 0.043 1119
signal=66%
tags=50%, list=22%,
PROVENZANI_METASTASIS_DN Recurrent 40 0.57 2.07 0.000 0.003 0.052 1005
signal=63%
tags=45%, list=25%,
LEI_MYB_TARGETS Recurrent 88 0.47 207 0.000 0.003 0.052 1154
signal=59%
ZWANG_CLASS_3_TRANSIENTLY_ tags=60%, list=31%,
Recurrent 53 0.52 2.06 0.000 0.004 0.061 1436
INDUCED_BY_EGF signal=86%
SCHAEFFER_PROSTATE_ tags=58%, list=35%,
Recurrent 113 0.45 2.05 0.000 0.004 0.069 1618
DEVELOPMENT_6HR_DN signal=87%
tags=48%, list=13%,
RADMACHER_AML_PROGNOSIS Recurrent 21 0.65 2.05 0.000 0.004 0.075 586
signal=54%
tags=56%, list=37%,
NUYTTEN_NIPP1_TARGETS_DN Recurrent 196 042 2,05 0.000 0.004 0.077 1721
signal=85%
tags=55%, list=34%,
GENTILE_UV_HIGH_DOSE_DN Recurrent 7 0.48 2.04 0.000 0.004 0.082 1561
signal=81%
MILI_PSEUDOPODIA_HAPTOTAXIS_D tags=42%, list=26%,
Recurrent 169 0.42 2.04 0.000 0.004 0.085 1227
N signal=55%
BOSCO_EPITHELIAL_DIFFERENTIATI tags=53%, list=12%,
Recurrent 17 0.68 203 0.000 0.004 0.089 545
ON_MODULE signal=60%
GROSS_HYPOXIA_VIA_ELK3_AND_ tags=46%, list=18%,
Recurrent 41 0.54 2.03 0.000 0.004 0.098 828
HIF1A_UP signal=56%
BLANCO_MELO_BETA_INTERFERON_
tags=33%, list=15%,
TREATED_BRONCHIAL_EPITHELIAL _ Recurrent 40 0.55 2.03 0.000 0.005 0.098 679
signal=38%
CELLS_DN
tags=49%, list=29%,
RICKMAN_METASTASIS_DN Recurrent 86 0.47 2.02 0.000 0.005 0.110 1338
signal=67%
HUPER_BREAST_BASAL_VS_ tags=79%, list=30%,
Recurrent 19 0.65 2.01 0.002 0.005 0.118 1403
LUMINAL_DN signal=113%
tags=60%, list=34%,
LIM_MAMMARY_STEM_CELL_DN Recurrent 103 0.46 201 0.000 0.005 0.119 1599

signal=90%
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CREIGHTON_ENDOCRINE_THERAPY_ tags=43%, list=26%,
Recurrent 193 0.41 201 0.000 0.005 0.121 1218
RESISTANCE_3 signal=56%
RICKMAN_HEAD_AND_NECK_ tags=32%, list=3%,
Recurrent 25 0.61 201 0.000 0.005 0.121 147
CANCER_C signal=33%
MONNIER_POSTRADIATION_TUMOR_ tags=48%, list=32%,
Recurrent 107 0.44 2 0.000 0.005 0.121 1463
ESCAPE_UP signal=68%
DURCHDEWALD_SKIN_ tags=38%, list=18%,
Recurrent 55 0.51 2 0.000 0.005 0.125 835
CARCINOGENESIS_DN signal=46%
GRAESSMANN_APOPTOSIS_BY_ tags=46%, list=31%,
Recurrent 262 0.39 1.98 0.000 0.006 0.167 1421
DOXORUBICIN_UP signal=63%
DAZARD_RESPONSE_TO_UV_NHEK_ tags=56%, list=35%,
Recurrent 64 0.48 197 0.000 0.007 0.194 1620
DN signal=85%
PHONG_TNF_RESPONSE_VIA_P38_ tags=35%, list=9%,
Recurrent 37 0.54 1.97 0.000 0.007 0.198 438
PARTIAL signal=38%
MARTORIATI_MDM4_TARGETS_FETA tags=40%, list=24%,
Recurrent 55 0.49 1.96 0.000 0.008 0.216 11
L_LIVER_UP signal=52%
WAMUNYOKOLI_OVARIAN_CANCER _ tags=47%, list=24%,
Recurrent 47 0.52 1.96 0.002 0.008 0.222 1094
GRADES_1_2_UP signal=61%
tags=45%, list=16%,
ELVIDGE_HYPOXIA_BY_DMOG_UP Recurrent 31 0.57 1.96 0.000 0.008 0.229 749
signal=53%
ENK_UV_RESPONSE_KERATINOCYTE
tags=47%, list=32%,
_ Recurrent 135 0.42 1.96 0.000 0.008 0.235 1464
signal=67%
up
PEDERSEN_METASTASIS_BY_ERBB2
tags=49%, list=25%,
_ Recurrent 101 0.44 1.95 0.000 0.008 0.244 1140
signal=63%
ISOFORM_7
tags=54%, list=35%,
GARY_CD5_TARGETS_UP Recurrent 116 0.44 1.95 0.001 0.008 0.259 1618
signal=81%
CREIGHTON_ENDOCRINE_THERAPY_ tags=45%, list=27%,
Recurrent 130 0.42 1.93 0.000 0.011 0.330 1272
RESISTANCE_5 signal=60%
COLDREN_GEFITINIB_RESISTANCE_D tags=45%, list=20%,
Recurrent 78 0.46 1.93 0.000 0.011 0.340 945
N signal=55%
FORTSCHEGGER_PHF8_TARGETS_D tags=53%, list=35%,
Recurrent 192 0.39 1.93 0.000 0.011 0.340 1630
N signal=78%
LIN_SILENCED_BY_TUMOR_ tags=50%, list=18%,
Recurrent 32 0.56 1.92 0.000 0.011 0.340 818
MICROENVIRONMENT signal=60%
tags=46%, list=26%,
LIAO_METASTASIS Recurrent 122 0.42 1.92 0.000 0.011 0.361 1226
signal=61%
tags=64%, list=28%,
WINTER_HYPOXIA_UP Recurrent 25 0.58 1.92 0.000 0.011 0.364 1309

signal=89%
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PEDERSEN_TARGETS_OF_611CTF_ tags=52%, list=16%,
Recurrent 23 0.6 1.92 0.000 0.011 0.367 739
ISOFORM_OF_ERBB2 signal=62%
CHARAFE_BREAST_CANCER_BASAL
tags=61%, list=24%,
_ Recurrent 33 0.53 191 0.000 0.011 0.373 1110
signal=79%
VS_MESENCHYMAL_UP
JINESH_BLEBBISHIELD_TRANSFORM tags=49%, list=21%,
Recurrent 49 0.5 1.91 0.000 0.011 0.373 991
ED_STEM_CELL_SPHERES_UP signal=62%
tags=56%, list=30%,
SMITH_TERT_TARGETS_UP Recurrent 39 0.51 191 0.000 0.011 0.398 1379
signal=80%
KRIGE_RESPONSE_TO_TOSEDOSTAT
tags=53%, list=32%,
_ Recurrent 171 04 1.91 0.000 0.012 0.398 1497
signal=76%
24HR_UP
JINESH_BLEBBISHIELD_TO_IMMUNE_ tags=45%, list=30%,
Recurrent 94 0.43 1.9 0.000 0.012 0.415 1386
CELL_FUSION_PBSHMS_UP signal=62%
tags=55%, list=37%,
BENPORATH_NANOG_TARGETS Recurrent 243 0.38 19 0.000 0.012 0.419 1714
signal=82%
LINDGREN_BLADDER_CANCER_ tags=58%, list=35%,
Recurrent 65 0.46 1.9 0.000 0.012 0.429 1620
CLUSTER_3_DN signal=89%
BERENJENO_TRANSFORMED_BY_ tags=49%, list=34%,
Recurrent 120 0.42 19 0.000 0.012 0.434 1571
RHOA_UP signal=72%
tags=58%, list=39%,
BENPORATH_SOX2_TARGETS Recurrent 183 0.39 1.89 0.000 0.013 0.459 1798
signal=92%
SPIELMAN_LYMPHOBLAST_EUROPEA tags=63%, list=44%,
Recurrent 123 0.41 1.89 0.000 0.013 0.459 2050
N_VS_ASIAN_UP signal=111%
tags=41%, list=26%,
BASAKI_YBX1_TARGETS_UP Recurrent 78 0.45 1.89 0.000 0.013 0.463 1192
signal=54%
ZHANG_RESPONSE_TO_IKK_INHIBITO tags=42%, list=22%,
Recurrent 59 0.48 1.89 0.000 0.013 0.477 1011
R_AND_TNF_UP signal=53%
CHARAFE_BREAST_CANCER_LUMINA tags=37%, list=20%,
Recurrent 105 0.42 1.89 0.000 0.013 0.477 925
L_VS_BASAL_DN signal=45%
tags=71%, list=38%,
RODRIGUES_NTN1_TARGETS_DN Recurrent 45 05 1.88 0.000 0.013 0.482 1771
signal=114%
GRAESSMANN_APOPTOSIS_BY_ tags=55%, list=41%,
Recurrent 395 0.35 1.88 0.000 0.013 0.493 1925
DOXORUBICIN_DN signal=87%
GRAESSMANN_RESPONSE_TO_MC_ tags=46%, list=32%,
Recurrent 136 0.41 1.88 0.000 0.013 0.495 1500
AND_DOXORUBICIN_UP signal=66%
tags=45%, list=17%,
MENSE_HYPOXIA_UP Recurrent 22 0.59 1.88 0.000 0.013 0.506 77
signal=54%
GINESTIER_BREAST_CANCER_20Q13 tags=80%, list=45%,
Recurrent 40 0.51 1.87 0.000 0.014 0.529 2090

signal=144%
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AMPLIFICATION_DN
SHEDDEN_LUNG_CANCER_GOOD_ tags=67%, list=31%,
Recurrent 21 0.59 1.87 0.000 0.015 0.550 1462
SURVIVAL_A5 signal=97%
RHEIN_ALL_GLUCOCORTICOID_ tags=88%, list=32%,
Recurrent 16 0.64 1.87 0.002 0.015 0.552 1497
THERAPY_UP signal=129%
LANDIS_ERBB2_BREAST_TUMORS_ tags=57%, list=34%,
Recurrent 44 0.49 1.86 0.000 0.015 0.570 1596
324_UP signal=86%
SCHAEFFER_PROSTATE_DEVELOPM tags=41%, list=24%,
Recurrent 17 0.41 1.86 0.002 0.015 0.577 1102
ENT_48HR_UP signal=52%
DODD_NASOPHARYNGEAL_CARCINO tags=38%, list=26%,
Recurrent 450 0.34 1.86 0.000 0.015 0.581 1217
MA_UP signal=47%
GLASS_IGF2BP1_CLIP_TARGETS_KN tags=49%, list=28%,
Recurrent 37 0.52 1.86 0.000 0.016 0.593 1285
OCKDOWN_DN signal=67%
tags=38%, list=16%,
GHANDHI_DIRECT_IRRADIATION_UP Recurrent 24 0.57 1.85 0.005 0.016 0.624 723
signal=44%
SCHUETZ_BREAST_CANCER_DUCTAL
tags=36%, list=15%,
_ Recurrent 28 0.54 1.85 0.002 0.017 0.619 707
signal=42%
INVASIVE_DN
MITSIADES_RESPONSE_TO_APLIDIN_ tags=51%, list=36%,
Recurrent 114 0.41 1.85 0.000 0.017 0.631 1684
up signal=78%
tags=50%, list=20%,
ELVIDGE_HIF1A_TARGETS_DN Recurrent 18 06 1.85 0.002 0.017 0.642 907
signal=62%
tags=44%, list=20%,
ELVIDGE_HYPOXIA_UP Recurrent 39 05 1.84 0.002 0.018 0.661 907
signal=54%
tags=29%, list=9%,
BROWNE_HCMV_INFECTION_6HR_DN Recurrent 28 0.53 1.84 0.005 0.018 0.662 439
signal=31%
RASHI_RESPONSE_TO_IONIZING_ tags=61%, list=27%,
Recurrent 28 0.54 1.84 0.000 0.018 0.674 1272
RADIATION_2 signal=83%
tags=39%, list=7%,
HOELZEL_NF1_TARGETS_UP Recurrent 28 0.55 1.84 0.002 0.018 0.682 302
signal=42%
tags=43%, list=24%,
EPPERT_PROGENITOR Recurrent 30 0.53 1.84 0.002 0.018 0.684 1124
signal=57%
tags=56%, list=31%,
KIM_WT1_TARGETS_UP Recurrent 59 0.46 1.84 0.000 0.018 0.690 1446
signal=80%
BLANCO_MELO_COVID19_SARS_COV tags=41%, list=10%,
Recurrent 17 0.61 1.84 0.002 0.018 0.690 445
_2_INFECTION_A594_CELLS_UP signal=45%
tags=47%, list=10%,
HUANG_GATA2_TARGETS_DN Recurrent 15 0.63 1.83 0.003 0.019 0.710 483
signal=52%
LASTOWSKA_NEUROBLASTOMA_CO tags=58%, list=43%,
Recurrent 201 0.38 1.83 0.000 0.019 0.720 1981

PY_NUMBER_DN

signal=96%
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OISHI_CHOLANGIOMA_STEM_CELL _ tags=36%, list=14%,
Recurrent 76 0.43 1.83 0.000 0.019 0.725 634
LIKE_DN signal=40%
tags=41%, list=28%,
FISCHER_G2_M_CELL_CYCLE Recurrent 51 0.47 1.83 0.000 0.019 0.731 1285
signal=56%
PICCALUGA_ANGIOIMMUNOBLASTIC_ tags=71%, list=38%,
Recurrent 28 0.54 1.82 0.007 0.020 0.744 1769
LYMPHOMA_DN signal=115%
DORN_ADENOVIRUS_INFECTION_24H tags=82%, list=33%,
Recurrent 17 0.62 1.82 0.003 0.020 0.749 1555
R_DN signal=123%
LINDGREN_BLADDER_CANCER_ tags=53%, list=29%,
Recurrent 34 0.51 1.82 0.000 0.020 0.755 1329
CLUSTER_2A_DN signal=74%
KINSEY_TARGETS_OF_EWSR1_FLII_ tags=37%, list=27%,
Recurrent 263 0.36 1.82 0.000 0.020 0.757 1240
FUSION_UP signal=48%
BUYTAERT_PHOTODYNAMIC_THERAP tags=49%, list=36%,
Recurrent 161 0.38 1.81 0.000 0.020 0.779 1692
Y_STRESS_DN signal=75%
tags=72%, list=31%,
NAGASHIMA_EGF_SIGNALING_UP Recurrent 18 0.6 1.81 0.002 0.020 0.779 1436
signal=104%
tags=42%, list=23%,
DELYS_THYROID_CANCER_UP Recurrent 118 04 1.81 0.000 0.021 0.770 1054
signal=52%
GAUSSMANN_MLL_AF4_FUSION_ tags=38%, list=10%,
Recurrent 21 0.57 1.81 0.003 0.021 0.777 445
TARGETS_A_DN signal=42%
tags=35%, list=15%,
KIM_WT1_TARGETS_12HR_DN Recurrent 43 047 1.81 0.002 0.021 0.777 699
signal=41%
MARSON_BOUND_BY_FOXP3_ tags=45%, list=34%,
Recurrent 302 0.35 1.81 0.000 0.021 0.793 1563
UNSTIMULATED signal=63%
ZHONG_RESPONSE_TO_AZACITIDINE
tags=55%, list=29%,
_ Recurrent 44 048 1.81 0.003 0.021 0.801 1344
signal=76%
AND_TSA_UP
KRIGE_RESPONSE_TO_TOSEDOSTAT tags=49%, list=32%,
Recurrent 214 0.36 1.81 0.000 0.021 0.804 1497
_6HR_UP signal=69%
DAVICIONI_MOLECULAR_ARMS_VS_ tags=44%, list=22%,
Recurrent 73 0.42 18 0.000 0.021 0.821 1036
ERMS_UP signal=56%
DIAZ_CHRONIC_MYELOGENOUS _ tags=58%, list=42%,
Recurrent 294 0.35 18 0.000 0.021 0.825 1928
LEUKEMIA_UP signal=93%
tags=63%, list=37%,
UDAYAKUMAR_MED1_TARGETS_DN Recurrent 65 0.44 18 0.002 0.021 0.825 1709
signal=98%
tags=62%, list=40%,
LINSLEY_MIR16_TARGETS Recurrent 53 0.46 18 0.003 0.021 0.825 1849
signal=102%
DEBIASI_APOPTOSIS_BY_REOVIRUS_ tags=44%, list=27%,
Recurrent 63 0.44 18 0.002 0.022 0.813 1231

INFECTION_DN

signal=60%
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tags=72%, list=37%,
HOLLERN_EMT_BREAST_TUMOR_DN Recurrent 36 0.51 18 0.002 0.022 0.814 1708
signal=113%
KOBAYASHI_EGFR_SIGNALING_24HR tags=37%, list=23%,
Recurrent 49 0.46 18 0.002 0.022 0.816 1061
_DN signal=47%
tags=60%, list=23%,
WANG_BARRETTS_ESOPHAGUS_UP Recurrent 15 0.62 18 0.007 0.022 0.821 1090
signal=78%
tags=45%, list=31%,
FEVR_CTNNB1_TARGETS_UP Recurrent 160 0.38 1.79 0.000 0.022 0.837 1426
signal=63%
DACOSTA_UV_RESPONSE_VIA_ERCC tags=46%, list=27%,
Recurrent 69 043 179 0.002 0.022 0.841 1235
3_UP signal=62%
RICKMAN_TUMOR_DIFFERENTIATED_ tags=43%, list=20%,
Recurrent 30 0.52 1.79 0.007 0.022 0.845 948
WELL_VS_MODERATELY_DN signal=54%
FOURNIER_ACINAR_DEVELOPMENT_ tags=47%, list=35%,
Recurrent 64 0.43 179 0.002 0.022 0.852 1609
LATE_2 signal=71%
HIRSCH_CELLULAR_TRANSFORMATI tags=56%, list=32%,
Recurrent 57 0.45 1.79 0.000 0.023 0.858 1492
ON_SIGNATURE_UP signal=82%
SHETH_LIVER_CANCER_VS_TXNIP_ tags=40%, list=22%,
Recurrent 62 0.44 178 0.002 0.023 0.871 1004
LOSS_PAM1 signal=51%
OUELLET_CULTURED_OVARIAN_ tags=56%, list=22%,
Recurrent 18 0.6 1.78 0.005 0.024 0.875 1042
CANCER_INVASIVE_VS_LMP_UP signal=71%
SENGUPTA_NASOPHARYNGEAL _ tags=36%, list=17%,
Recurrent 98 04 1.78 0.000 0.024 0.879 774
CARCINOMA_DN signal=42%
WEST_ADRENOCORTICAL_TUMOR_U tags=42%, list=29%,
Recurrent 67 043 178 0.002 0.025 0.885 1360
P signal=58%
tags=63%, list=40%,
ZWANG_EGF_INTERVAL_DN Recurrent 64 0.44 177 0.000 0.026 0.902 1868
signal=103%
tags=35%, list=21%,
SENESE_HDAC1_TARGETS_UP Recurrent 96 04 177 0.000 0.026 0.905 992
signal=44%
GRYDER_PAX3FOXO1_ENHANCERS_ tags=42%, list=27%,
Recurrent 97 04 177 0.002 0.026 0.907 1231
KO_DOWN signal=56%
tags=52%, list=36%,
NUYTTEN_EZH2_TARGETS_DN Recurrent 212 0.36 177 0.000 0.026 0912 1685
signal=78%
CHIARADONNA_NEOPLASTIC_ tags=49%, list=23%,
Recurrent 35 0.49 1.76 0.002 0.027 0.923 1060
TRANSFORMATION_KRAS_DN signal=62%
tags=55%, list=35%,
BLUM_RESPONSE_TO_SALIRASIB_UP Recurrent 55 045 1.76 0.000 0.028 0.930 1622
signal=83%
tags=76%, list=33%,
PHONG_TNF_TARGETS_UP Recurrent 17 0.59 1.76 0.009 0.028 0.930 1532
signal=114%
tags=59%, list=34%,
ZWANG_EGF_PERSISTENTLY_DN Recurrent 17 0.59 1.76 0.005 0.028 0.934 1567

signal=88%
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GRYDER_PAX3FOXO1_ENHANCERS_| tags=44%, list=32%,
Recurrent 218 0.35 1.75 0.000 0.030 0.951 1499
N_TADS signal=62%
tags=60%, list=18%,
SAGIV_CD24_TARGETS_DN Recurrent 15 0.6 175 0.007 0.030 0.954 818
signal=73%
MARTORIATI_MDM4_TARGETS_FETA tags=42%, list=28%,
Recurrent 104 0.39 1.75 0.001 0.030 0.955 1289
L_LIVER_DN signal=57%
MCBRYAN_PUBERTAL_BREAST 4_ tags=47%, list=27%,
Recurrent 64 0.42 175 0.003 0.030 0.955 1253
5WK_UP signal=63%
tags=52%, list=33%,
CHYLA_CBFA2T3_TARGETS_DN Recurrent 73 0.41 175 0.000 0.030 0.960 1532
signal=76%
ROSS_AML_WITH_AML1_ETO_FUSIO tags=37%, list=11%,
Recurrent 19 0.57 1.75 0.003 0.030 0.960 532
N signal=41%
MARSON_BOUND_BY_E2F4_UNSTIMU tags=44%, list=32%,
Recurrent 142 0.37 175 0.000 0.030 0.961 1480
LATED signal=62%
BROWNE_HCMV_INFECTION_14HR_D tags=63%, list=39%,
Recurrent 76 0.42 1.75 0.000 0.031 0.961 1824
N signal=102%
tags=36%, list=24%,
CHICAS_RB1_TARGETS_SENESCENT Recurrent 130 0.37 174 0.000 0.032 0.966 1125
signal=46%
tags=49%, list=27%,
KYNG_DNA_DAMAGE_DN Recurrent 45 0.45 1.74 0.002 0.033 0.966 1251
signal=66%
tags=71%, list=35%,
HUANG_DASATINIB_SENSITIVITY_UP Recurrent 21 0.54 1.74 0.007 0.033 0.966 1630
signal=110%
tags=57%, list=37%,
STEIN_ESRRA_TARGETS Recurrent 130 0.37 173 0.000 0.035 0.976 1722
signal=88%
tags=60%, list=19%,
SWEET_KRAS_TARGETS_DN Recurrent 15 0.61 172 0.004 0.036 0.980 889
signal=74%
tags=58%, list=37%,
STEIN_ESRRA_TARGETS_UP Recurrent 86 04 172 0.003 0.036 0.980 1722
signal=91%
FERREIRA_EWINGS_SARCOMA _ tags=54%, list=26%,
Recurrent 28 0.51 172 0.005 0.036 0.980 1200
UNSTABLE_VS_STABLE_DN signal=72%
RODRIGUES_THYROID_CARCINOMA _ tags=47%, list=34%,
Recurrent 194 0.35 1.72 0.000 0.036 0.981 1565
POORLY_DIFFERENTIATED_DN signal=68%
RICKMAN_HEAD_AND_NECK_ tags=29%, list=7%,
Recurrent 24 0.52 1.72 0.003 0.037 0.985 346
CANCER_A signal=31%
TURASHVILI_BREAST_DUCTAL _
tags=43%, list=15%,
CARCINOMA_VS_DUCTAL_NORMAL _ Recurrent 46 0.45 1.7 0.002 0.040 0.988 707
signal=51%
DN
YAO_TEMPORAL_RESPONSE_TO_ tags=69%, list=41%,
Recurrent 29 05 1.7 0.010 0.040 0.990 1895

PROGESTERONE_CLUSTER_14

signal=116%
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KIM_ALL_DISORDERS_CALB1_CORR_ tags=57%, list=37%,
Recurrent 131 0.37 1.7 0.000 0.040 0.990 1722
up signal=88%
tags=71%, list=37%,
SESTO_RESPONSE_TO_UV_C2 Recurrent 17 0.57 1.7 0.012 0.040 0.990 1722
signal=112%
tags=80%, list=36%,
SESTO_RESPONSE_TO_UV_C8 Recurrent 15 0.58 1.7 0.009 0.041 0.991 1658
signal=124%
DACOSTA_UV_RESPONSE_VIA_ERCC tags=53%, list=40%,
Recurrent 176 0.35 1.7 0.000 0.041 0.993 1844
3 DN signal=85%
HELLER_HDAC_TARGETS_SILENCED
tags=36%, list=19%,
_ Recurrent 107 0.39 1.7 0.000 0.041 0.993 865
signal=43%
BY_METHYLATION_UP
GOBERT_OLIGODENDROCYTE_ tags=48%, list=36%,
Recurrent 239 0.34 17 0.001 0.043 0.995 1683
DIFFERENTIATION_DN signal=71%
tags=54%, list=30%,
HUANG_GATA2_TARGETS_UP Recurrent 41 0.46 17 0.005 0.044 0.997 1386
signal=76%
tags=45%, list=30%,
MULLIGHAN_NPM1_SIGNATURE_3_UP Recurrent 62 0.42 1.69 0.003 0.044 0.997 1373
signal=63%
ENK_UV_RESPONSE_KERATINOCYTE
tags=54%, list=40%,
- Recurrent 107 0.38 1.69 0.005 0.045 0.997 1847
signal=88%
DN
tags=63%, list=41%,
JOHNSTONE_PARVB_TARGETS_3_UP Recurrent 109 0.38 1.69 0.001 0.045 0.997 1916
signal=105%
ZWANG_CLASS_1_TRANSIENTLY_ tags=43%, list=29%,
Recurrent 123 0.37 1.69 0.000 0.045 0.997 1356
INDUCED_BY_EGF signal=59%
tags=33%, list=17%,
HAMAI_APOPTOSIS_VIA_TRAIL_DN Recurrent 45 0.44 1.69 0.005 0.046 0.997 800
signal=40%
DUTERTRE_ESTRADIOL_RESPONSE_ tags=50%, list=36%,
Recurrent 113 0.37 1.68 0.001 0.047 0.997 1660
24HR_DN signal=75%
COULOUARN_TEMPORAL _TGFB1_ tags=50%, list=27%,
Recurrent 28 0.49 1.68 0.008 0.047 0.997 1253
SIGNATURE_UP signal=68%
TIEN_INTESTINE_PROBIOTICS_2HR_D tags=76%, list=39%,
Recurrent 21 0.53 1.68 0.017 0.047 0.997 1807
N signal=124%
tags=31%, list=16%,
HAN_SATB1_TARGETS_DN Recurrent m 0.37 1.68 0.005 0.047 0.997 763
signal=36%
tags=30%, list=13%,
KATSANOU_ELAVL1_TARGETS_DN Recurrent 30 049 1.68 0.006 0.047 0.997 596
signal=34%
SASSON_RESPONSE_TO_FORSKOLIN tags=50%, list=22%,
Recurrent 22 0.53 1.68 0.015 0.047 0.997 1009
_up signal=64%
SHAFFER_IRF4_TARGETS_IN_ tags=40%, list=18%,
Recurrent 15 0.59 1.68 0.008 0.047 0.997 818

ACTIVATED_DENDRITIC_CELL

signal=48%
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tags=67%, list=21%,
ONDER_CDH1_TARGETS_3_DN Recurrent 15 06 1.68 0.011 0.048 0.997 971
signal=84%
tags=33%, list=21%,
SENESE_HDAC3_TARGETS_UP Recurrent 113 0.37 1.68 0.000 0.048 0.998 957
signal=40%
FARMER_BREAST_CANCER_BASAL _ tags=40%, list=24%,
Recurrent 75 04 1.68 0.007 0.048 0.998 1103
VS_LULMINAL signal=52%
tags=38%, list=16%,
GOZGIT_ESR1_TARGETS_UP Recurrent 40 045 1.67 0.011 0.049 0.998 763
signal=44%
SOGA_COLORECTAL_CANCER_MYC_ tags=52%, list=25%,
Recurrent 23 0.52 1.67 0.008 0.050 0.999 1182
DN signal=70%
tags=65%, list=31%,
AMIT_EGF_RESPONSE_120_HELA Recurrent 23 0.51 1.67 0.017 0.050 0.999 1419
signal=93%
tags=34%, list=26%,
PEREZ_TP53_TARGETS Recurrent 307 0.33 167 0.000 0.050 0.999 1202
signal=43%
PASQUALUCCI_LYMPHOMA _BY_GC_ tags=41%, list=27%,
Recurrent 73 04 1.66 0.002 0.050 0.999 1274
STAGE_UP signal=56%
tags=47%, list=32%,
LEE_BMP2_TARGETS_UP Recurrent 211 0.34 1.66 0.000 0.050 0.999 1469
signal=66%
ELVIDGE_HIF1A_AND_HIF2A_TARGET tags=48%, list=20%,
Recurrent 21 0.54 1.66 0.012 0.050 0.999 907
S DN signal=59%
TIEN_INTESTINE_PROBIOTICS_6HR_D tags=62%, list=39%,
Recurrent 45 0.45 1.66 0.005 0.050 0.999 1805
N signal=101%
tags=35%, list=20%,
SMID_BREAST_CANCER_BASAL_UP Recurrent 144 0.36 1.66 0.000 0.050 0.999 924
signal=43%
RODRIGUES_THYROID_CARCINOMA _ tags=31%, list=21%,
Recurrent 131 0.36 167 0.001 0.051 0.999 977
ANAPLASTIC_DN signal=39%
GOBERT_OLIGODENDROCYTE_ tags=44%, list=34%,
Recurrent 124 0.36 1.67 0.001 0.051 0.999 1563
DIFFERENTIATION_UP signal=64%
SENESE_HDAC1_AND_HDAC2_ tags=31%, list=17%,
Recurrent 54 0.42 167 0.005 0.051 0.999 786
TARGETS_UP signal=37%
tags=57%, list=35%,
LU_EZH2_TARGETS_UP Recurrent 83 0.39 1.67 0.003 0.051 0.999 1622
signal=85%
tags=38%, list=18%,
GROSS_HYPOXIA_VIA_ELK3_DN Recurrent 40 0.45 1.66 0.012 0.051 0.999 828
signal=45%
TAKAO_RESPONSE_TO_UVB_ tags=60%, list=21%,
Recurrent 15 0.59 1.66 0.006 0.051 0.999 989
RADIATION_DN signal=76%
VECCHI_GASTRIC_CANCER_ADVANC tags=46%, list=14%,
Non recurrent 35 -0.61 -2.39 0.000 0.001 0.002 632
ED_VS_EARLY_UP signal=53%
CARRILLOREIXACH_MRS3_VS_LOWE tags=44%, list=14%,
Non recurrent 34 -0.6 -2.3 0.000 0.001 0.006 659

R_RISK_HEPATOBLASTOMA_DN

signal=51%
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tags=40%, list=13%,
LEE_LIVER_CANCER_SURVIVAL_UP Non recurrent 42 -0.51 -2.04 0.000 0.016 0.190 591
signal=46%
CHIANG_LIVER_CANCER_SUBCLASS_ tags=40%, list=13%,
Non recurrent 42 05 -2.04 0.000 0.020 0.189 591
PROLIFERATION_DN signal=46%
LIU_OVARIAN_CANCER_TUMORS_AN tags=30%, list=16%,
Non recurrent 340 -0.36 -2.05 0.000 0.023 0.165 766
D_XENOGRAFTS_XDGS_DN signal=33%
tags=52%, list=22%,
HSIAO_LIVER_SPECIFIC_GENES Non recurrent 48 -0.46 -1.88 0.000 0.045 0.595 1012
signal=66%
tags=39%, list=8%,
XU_GH1_EXOGENOUS_TARGETS_DN Non recurrent 18 06 -1.9 0.002 0.047 0.500 376
signal=42%
NIKOLSKY_BREAST_CANCER_20Q12_ tags=44%, list=22%,
Non recurrent 4 -0.46 -1.88 0.003 0.049 0.575 1026

Q13_AMPLICON

signal=56%
1161

1162
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Table S12. Selected DEGs to perform CLUE Query (v.1.1) analysis. 1163
1164
ABI3BP, ADAMDEC1, ADAMTS1, AKAP13, AKR1B10, ANKRD28, ANXAT1,
APOBEC1, ARHGAP5, ASPN, ATF3, ATRX, BAMBI, BCAS1, C7, CALDf1,
CAMK2N1, CCL2, CD177, CD44, CD55, CDC42BPA, CHRDL1, CLCA1, CLDNS,
CLINT1, CNN1, COL14A1, COX7A1, CTNNB1, CTSO, CXCL14, CYCS, DAAM1,
DDX17, DDX6, DEFA6, DES, DUSP1, EFNB2, EGFR, EGR1, ENPP2, FAM129A,
FAM13A, FAM208B, FAM3C, FERMT2, FOS, FOSB, GABRE, GALNT1, GEM,
GLIPR1, GOLGA4, HLA-DQA1, HLA-DRB1, HOXB®6, IGF1, IGLC1, JUP, KRAS,
LMOD1, LTBP1, MAB21L2, MBNL2, MECOM, MGA, MUC1, MUC12, MUC17,
UPREGULATED MUC2, MUC4, MYH11, MYL9, MYLK, MYO6, MYOCD, NEXN, NFAT5, NFATC2IP,
NOTCH2NL, NRP1, OGT, OLFM4, PARP8, PCSK5, PDLIM3, PELI1, PIK3C2A,
PLA2G10, PLA2G2A, PLAC8, PLN, PNISR, PNN, PNOC, POSTN, PPA2,
PPP1R12A, PPP2R5C, PRAC1, RAB18, RASEF, RBM25, RBM5, REG1A,
RHOBTB3, RHOQ, RIF1, RPS27, SCAF11, SCAF4, SECISBP2L, SEPT6, SEPT7,
SERPINE1, SERPING1, SFN, SLC26A2, SLC26A3, SLC28A2, SMCHD1, SPAG9,
SPARCL1, SPEN, SRGAP1, SRRM2, SULT1B1, SYNM, TAGLN, TBL1XR1,
TGFBR1, TMC5, TNC, TNIK, TNS1, TOP1, TOP2A, TOPB1, UGT2B17, USP9X,
VPS13B, WASF2, WLS, ZBTB20, ZNF117, ZNF37BP, ZNF532, ZNF595
ANKRD30B, CES1, CFHR4, CRACR2A, CXCL11, CXCL8, GAGE12J, GAGE2C,
GAGE1, GAGE4, GAGES8, GLUD2, HLA-DQB1, HSD3B2, IGHA1, IGHD, IGHM,
DOWNREGULATED IGHV1-69, IGHV4-31, IGK, IGKC, IGLCT, IL1A, IL1B, KCNJ12, LGR5, LRRC37A3,
MRLN, MSTO1, POU5F1P4, PSMB2, PTPRD, RGS16, RXRA, SP8, TCFL5, WDCP,
YME1L1
1165
1166
1167
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Table S13. CLUE Query (v.1.1) analysis for selected up-regulated and downregulated genes. Output table of the 1168
CLUE Query (v.1.1) analysis for selected 150 up-regulated genes an all downregulated. The table shows the 1169

compounds with a connectivity score less than (-50). 1170
1171
COMPOUND ID COMPOUND NAME DESCRIPTION CONECTIVITY
SCORE
BRD-K94832621 Y-134 Estrogen receptor antagonist -99.87
BRD-K08547377 irinotecan Topoisomerase inhibitor -99.85
BRD-A63546914 RO-04-5595 Glutamate receptor antagonist -99.78
BRD-K12260308 xanthoxyline Antifungal -99.65
BRD-K82164249 andarine Androgen receptor modulator -99.54
BRD-K26548821 quinpirole Dopamine receptor agonist -99.53
BRD-K54256913 MK-1775 WEET1 kinase inhibitor -99.5
BRD-A67862938 naftidrofuryl Adrenergic receptor antagonist -99.43
BRD-K02283807 GR-32191 Thromboxane receptor antagonist -99.4
BRD-A36630025 SN-38 Topoisomerase inhibitor -99.39
BRD-A48237631 mitomycin-c DNA alkylating agent -99.31
BRD-K16551401 PNU-22394 Serotonin receptor agonist -99.25
BRD-A59985574 topotecan Topoisomerase inhibitor -99.22
BRD-K52721684 PCO-400 Potassium channel activator -99.21
BRD-K46068882 eugenitol Bacterial quorum sensing inhibitor -99.11

BRD-K53737926 amitriptyline Norepinephrine inhibitor -98.95
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CONECTIVITY

COMPOUND ID COMPOUND NAME DESCRIPTION

SCORE
BRD-K14880289 GW-501516 PPAR receptor agonist -98.91
BRD-K17110974 aristolochic-acid Phospholipase inhibitor -98.89
BRD-K60762818 desipramine Tricyclic antidepressant -98.8
BRD-K07888196 tyrphostin-AG-538 IGF-1 inhibitor -98.76
BRD-K28137194 loreclezole GABA receptor agonist -98.44
BRD-K51751936 alfadolone GABA receptor agonist -98.41
BRD-K96740444 itopride Dopamine receptor antagonist -98.25
BRD-K82562631 tolmetin Cyclooxygenase inhibitor -98.25
BRD-K68402494 ML-9 Myosin light chain kinase inhibitor -98.06
BRD-K67439147 SIB-1893 Glutamate receptor antagonist -97.81
BRD-K22227508 targinine Nitric oxide synthase inhibitor -97.8

tosyl-phenylalanyl- L
BRD-K50311478 Chymotrypsin inhibitor -97.8
chloromethyl-ketone
GABA benzodiazepine site receptor
BRD-K61951118 FG-7142 ) . -97.53
inverse agonist
o Compound used in hepatobiliary scans
BRD-K63979671 etifenin i -97.4
of the liver

BRD-K01815685 indole aryl hydrocarbon receptor agonist -97.16
BRD-A32949107 MRS-1845 Calcium channel blocker -96.74
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COMPOUND ID

BRD-A77118605

BRD-K96263742

BRD-K82357231

BRD-K14200658

BRD-A68929948

BRD-K05181463

BRD-A13133631

BRD-A14966924

BRD-K77641333

BRD-K00317371

BRD-K70487031

BRD-K67100011

BRD-K99595596

BRD-A04327189

BRD-K54330070

BRD-A85860691

BRD-K02113016

COMPOUND NAME

BML-ST330

GW-7647

desloratadine

syrosingopine

DAPT-GSI-IX

L-741626

fluorometholone

alaproclate

naphazoline

RITA

flupentixol

pivmecillinam

salsolinol

synephrine

SB-202190

chaetocin

olaparib

DESCRIPTION

Phospholipase inhibitor

PPAR receptor agonist

Histamine receptor antagonist

Vesicular monoamine transporter
inhibitor

Gamma secretase inhibitor

Dopamine receptor antagonist

Glucocorticoid receptor agonist

Serotonin receptor antagonist

Adrenergic receptor agonist

MDM inhibitor

Dopamine receptor antagonist

Bacterial cell wall synthesis inhibitor

Monoamine oxidase inhibitor

Adrenergic receptor agonist

p38 MAPK inhibitor

Histone lysine methyltransferase inhibitor

PARP inhibitor

CONECTIVITY
SCORE

-96.57

-96.27

-96.17

-96.06

-95.81

-95.71

-95.62

-95.57

-95.41

-95.24

-95.14

-95.03

-94.64

-94.38

-94.12

-94.12

-94.11
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COMPOUND ID

BRD-K41564320

BRD-K31627533

BRD-K18787491

BRD-A93424738

BRD-K39944607

BRD-K28761384

BRD-K39915878

BRD-K31542390

BRD-K32584078

BRD-K04414442

BRD-A04756508

BRD-K30097969

BRD-K81729199

BRD-K95992530

BRD-K90333595

BRD-K73991644

BRD-A90515964

COMPOUND NAME

purvalanol-b

rimexolone

U-0126

dexamethasone

ochratoxin-a

zuclopenthixol

loxapine

mycophenolic-acid

BML-257

SB-222200

norgestimate

pitavastatin

AQ-RA741

Cyclo-[Arg-Gly-Asp-D-Phe-
Val]

phentolamine

isoquercetin

guaifenesin

DESCRIPTION

Tyrosine kinase inhibitor

Glucocorticoid receptor agonist

MEK inhibitor

Glucocorticoid receptor agonist

Phenylalanyl tRNA synthetase inhibitor

Dopamine receptor antagonist

Dopamine receptor antagonist

Dehydrogenase inhibitor

AKT inhibitor

Tachykinin antagonist

Progesterone receptor agonist

HMGCR inhibitor

Acetylcholine receptor antagonist

integrin antagonist

Adrenergic receptor antagonist

Aldose reductase inhibitor

Expectorant

CONECTIVITY
SCORE

94

-93.94

-93.92

-93.92

-93.89

-93.51

-93.3

-93.22

-93.13

-93.11

-92.96

-92.95

-92.71

-92.28

-92.26

-92.21

-92.18
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COMPOUND ID COMPOUND NAME DESCRIPTION CONECTVITY
SCORE
BRD-A17428743 BW-723C86 Serotonin receptor agonist -92.14
BRD-A43940795 tetrahydropalmatine Serotonin release inhibitor -92.09
BRD-K83508485 FK-888 Tachykinin antagonist -91.98
BRD-K84996949 sinensetin Cyclooxygenase inhibitor -91.61
BRD-K12244279 MEK1-2-inhibitor MEK inhibitor -91.61
BRD-K88551539 CAY-10585 HIF modulator -91.47
BRD-A02481876 importazole Importin-beta transport receptor inhibitor -91.27
BRD-K51941867 LM-1685 Cyclooxygenase inhibitor -91.15
BRD-A26384407 chlortalidone Carbonic anhydrase inhibitor -90.81
BRD-K50135270 GBR-12935 Dopamine uptake inhibitor -90.76
BRD-K89687904 PKCbeta-inhibitor PKC inhibitor -90.74
BRD-K27141178 SB-203186 Serotonin receptor antagonist -90.41
BRD-K04146668 GW-441756 Growth factor receptor inhibitor -90.39
BRD-K20197062 SA-94315 Caspase inhibitor -90.37
BRD-K88611939 aniracetam Glutamate receptor agonist -90.03
BRD-K21667562 AM-404 Cyclooxygenase inhibitor -89.83
BRD-A48570745 ivermectin GABA receptor agonist -89.75

BRD-K97399794 quercetin Polar auxin transport inhibitor -89.15
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COMPOUND ID

BRD-K79930101

BRD-K44899736

BRD-K50398167

BRD-K68341547

BRD-K71035033

BRD-K67080878

BRD-A78877355

BRD-K93480852

BRD-K60060639

BRD-K14441456

BRD-K40530731

BRD-A47633927

BRD-K20655524

BRD-K11717138

BRD-A43882281

BRD-K84266862

BRD-A93000692

COMPOUND NAME

GW-583340

RO-16-6941

meclofenamic-acid

W-9

masitinib

milrinone

nefopam

KN-93

methyllidocaine

tyrphostin-AG-556

hyoscyamine

NPC-15199

mefexamide

benzbromarone

pinacidil

BRL-50481

ciglitazone

DESCRIPTION

EGFR inhibitor

Monoamine oxidase inhibitor

Cyclooxygenase inhibitor

Calmodulin antagonist

KIT inhibitor

Phosphodiesterase inhibitor

Cyclooxygenase inhibitor

Calcium-calmodulin dependent protein

kinase inhibitor

antiarrhythmic medication

EGFR inhibitor

Acetylcholine receptor antagonist

ICAM1 antagonist

Psychoactive drug

Chloride channel blocker

ATP channel activator

Phosphodiesterase inhibitor

PPAR receptor agonist

CONECTIVITY
SCORE

-89.15

-89.14

-88.77

-88.39

-88.25

-88.11

-87.98

-87.96

-87.95

-87.5

-87.27

-87.04

-86.87

-86.84

-86.79

-86.37

-85.93
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COMPOUND ID

BRD-K19284129

BRD-K15563106

BRD-K92138166

BRD-K31283835

BRD-A62525898

BRD-A88254928

BRD-K03842655

BRD-K71430621

BRD-A56987319

BRD-K55430733

BRD-K39391626

BRD-K90524085

BRD-K95885906

BRD-K43149758

BRD-K39462424

BRD-K74501079

BRD-K81272440

BRD-K11927976

COMPOUND NAME

salvinorin-a

phloretin

mammea-a

tofacitinib

prednisone

salbutamol

penitrem-a

clobenpropit

SQ-22536

WAY-629

ethylestrenol

MY-5445

quercetagetin

myricetin

dexchlorpheniramine

azithromycin

dantrolene

ER-27319

DESCRIPTION

Opioid receptor agonist

Sodium/glucose cotransporter inhibitor

other antibiotic

JAK inhibitor

Glucocorticoid receptor agonist

Adrenergic receptor agonist

Potassium channel blocker

Histamine receptor antagonist

Adenylyl cyclase inhibitor

Serotonin receptor agonist

Progesterone receptor agonist

Phosphodiesterase inhibitor

PIM inhibitor

Androgen receptor agonist

Histamine receptor antagonist

Bacterial 50S ribosomal subunit inhibitor

Calcium channel blocker

Mediator release inhibitor

CONECTIVITY
SCORE

-85.6

-85.45

-85.34

-85.32

-85.3

-85.2

-85.04

-84.94

-84.86

-84.6

-84.45

-84.32

-84.19

-84.14

-84.13

-83.75

-83.68

-83.45
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COMPOUND ID COMPOUND NAME DESCRIPTION CONECTIVITY
SCORE
BRD-K83289131 CAY-10618 NAMPT inhibitor -83.08
BRD-K77171813 proxyfan Histamine receptor modulator -83.03
BRD-A26845397 isamoltan Adrenergic receptor antagonist -82.83
BRD-K78485176 olmesartan Angiotensin receptor antagonist -82.61
BRD-U37049823 HG-6-64-01 RAF inhibitor -82.57
BRD-A39646320 HC-toxin HDAC inhibitor -82.28
BRD-K04923131 GSK-3-inhibitor-IX Glycogen synthase kinase inhibitor -82.23
BRD-K65331431 retinyl vitamin analog -82.2
BRD-K66093087 FGIN-1-43 Benzodiazepine receptor agonist -82.12
BRD-K06753942 nobiletin MEK inhibitor -82.02
BRD-K28115081 apafant Platelet activating féctor receptor 8177
antagonist
BRD-A78322124 dobutamine Adrenergic receptor agonist -81.25
BRD-K26979635 NS-3694 Gilutamate receptor antagonist -81.21
BRD-U73238814 QL-X1-92 DDR1 inhibitor -80.96
BRD-K35629949 SR-27897 CCK receptor antagonist -80.95
BRD-K24576554 AT-9283 JAK inhibitor -80.88
BRD-A91555231 norepinephrine Adrenergic receptor agonist -80.88
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COMPOUND ID

BRD-K47983010

BRD-K61829047

BRD-K80396088

BRD-K56047318

BRD-A68039575

BRD-K59184148

BRD-K45446451

BRD-A92670106

BRD-K81528515

BRD-K14550461

BRD-K79404599

BRD-K94176593

BRD-A84389633

BRD-K01493881

BRD-A69960130

BRD-K18036262

BRD-K82147103

COMPOUND NAME

BX-795

7b-cis

gliquidone

RHC-80267

liquiritigenin

SB-216763

JZL-184

tocainide

nilotinib

doxercalciferol

enzastaurin

TWS-119

tropanyl-3,5-
dimethylbenzoate

apigenin

bromocriptine

L-168049

lofepramine

DESCRIPTION

IKK inhibitor

Exportin antagonist

Sulfonylurea

Triacylglycerol lipase inhibitor

Aromatase inhibitor

Glycogen synthase kinase inhibitor

Monoacylglucerol lipase inhibitor

Sodium channel blocker

ABL inhibitor

Vitamin D receptor agonist

PKC inhibitor

Glycogen synthase kinase inhibitor

Serotonin receptor antagonist

Casein kinase inhibitor

Dopamine receptor agonist

Glucagon receptor antagonist

Norepinephrine reuptake inhibitor

CONECTIVITY
SCORE

-80.8

-80.56

-80.41

-80.25

-80.12

-79.93

-79.67

-79.6

-79.19

-79.18

-79.11

-79.08

-78.78

-78.46

-78.42

-77.94

-77.54



Cells 2024, 13, x FOR PEER REVIEW

103 of 121

COMPOUND ID

BRD-K52620403

BRD-K67578145

BRD-A35588707

BRD-K79684402

BRD-A97437073

BRD-K98548675

BRD-K70281171

BRD-K33211335

BRD-K98490050

BRD-A13807286

BRD-A83855350

BRD-K53414658

BRD-A92439610

BRD-K87158025

BRD-A42167015

BRD-K35430135

BRD-A09533288

BRD-K66353228

COMPOUND NAME

STO-609

GDC-0879

teniposide

RO-10-5824

rosiglitazone

parthenolide

U-99194

dextromethorphan

amsacrine

HA-14-1

naltrexone

tivozanib

triamcinolone

benzamil

carteolol

SR-59230A

verapamil

zoxazolamine

DESCRIPTION

Calmodulin antagonist

RAF inhibitor

Topoisomerase inhibitor

Dopamine receptor agonist

Insulin sensitizer

NFkB pathway inhibitor

Dopamine receptor antagonist

Gilutamate receptor antagonist

Topoisomerase inhibitor

BCL inhibitor

Opioid receptor antagonist

VEGFR inhibitor

Gilucocorticoid receptor agonist

Sodium channel blocker

Adrenergic receptor antagonist

Adrenergic receptor antagonist

Calcium channel blocker

Myorelaxant

CONECTIVITY
SCORE

-77.44

-77.25

-77.05

-76.95

-76.76

-76.71

-75.86

-75.81

-75.35

-75.31

-75.31

-75.26

-75.05

-74.96

-74.85

-74.83

-74.76

-74.75
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COMPOUND ID

BRD-K77625572

BRD-K96809896

BRD-K49328571

BRD-K17306061

BRD-A02713983

BRD-K50938786

BRD-K60174629

BRD-K83144676

BRD-K40901640

BRD-K50168500

BRD-K27871032

BRD-A45889380

BRD-K22010301

BRD-K41160163

BRD-K49448285

BRD-K33226500

BRD-A00100033

BRD-A20589515

COMPOUND NAME

etomoxir

SKF-86002

dasatinib

aprepitant

dihydrodeoxygedunin

ropivacaine

z-prolyl-prolinal

olmesartan

cinanserin

canertinib

lysergol

mepacrine

JLK-6

fenobam

bisindolylmaleimide

indinavir

nifurtimox

dihydroxyphenylglycine

DESCRIPTION

Carnitine palmitoyltransferase inhibitor

p38 MAPK inhibitor

BCR-ABL kinase inhibitor

Tachykinin antagonist

Growth factor receptor activator

Sodium channel blocker

Prolyl endopeptidase inhibitor

Angiotensin antagonist

Serotonin receptor antagonist

EGFR inhibitor

Ergoline alkaloid

Cytokine production inhibitor

Gamma secretase inhibitor

Glutamate receptor antagonist

CDK inhibitor

HIV protease inhibitor

DNA inhibitor

Glutamate receptor agonist

CONECTIVITY
SCORE

-74.74

-74.61

-74.57

-74.53

-74.5

-74.48

-74.45

-74.28

-74.12

-74.09

-73.69

-73.6

-73.43

-73.34

-73.34

-73.32

-73.29

-73.28
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COMPOUND ID

BRD-K01253243

BRD-A34817987

BRD-K53220666

BRD-K93258693

BRD-K19605405

BRD-K23875128

BRD-K47539947

BRD-A92177080

BRD-K62810658

BRD-K03600606

BRD-A49370193

BRD-K37130656

BRD-K38449220

BRD-K33818169

BRD-K89046952

BRD-K17743697

BRD-A54596827

COMPOUND NAME

SB-590885

itraconazole

trimetozine

GW-9662

ZM-241385

RHO-kinase-inhibitor-
lllfrockout]

tetradecylthioacetic-acid

betamethasone

PD-98059

catechin

RO-60-0175

rivaroxaban

seneciphylline

GW-3965

ciclacillin

KB-R7943

solifenacin

DESCRIPTION

RAF inhibitor

Cytochrome P450 inhibitor

Sedative

PPAR receptor antagonist

Adenosine receptor antagonist

Rho associated kinase inhibitor

Lipid peroxidase inhibitor

Glucocorticoid receptor agonist

MEK inhibitor

Beta secretase inhibitor

Serotonin receptor agonist

Coagulation inhibitor

Cytochrome P450 inhibitor

LXR agonist

Bacterial cell wall synthesis inhibitor

Sodium/calcium exchange inhibitor

Acetylcholine receptor antagonist

CONECTIVITY
SCORE

-73.23

-73.17

-72.52

-72.18

-72.13

-71.98

-71.87

-71.79

-71.59

-71.03

-70.86

-70.84

-70.36

-70.28

-69.79

-69.56

-69.43
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COMPOUND ID

BRD-K34092021

BRD-K11630072

BRD-A00520476

BRD-K83010055

BRD-A59174698

BRD-K18757346

BRD-K89125793

BRD-K82091397

BRD-K95785537

BRD-K76133116

BRD-A57457122

BRD-A78295502

BRD-A67373739

BRD-K93034159

BRD-A18917088

BRD-K55930204

BRD-K94080537

COMPOUND NAME

arvanil

carmofur

otenzepad

VU-0415374-1

ritodrine

U-46619

tinidazole

SB-239063

PP-2

benzydamine

VU-0400071-3

hydroquinine

AICA-ribonucleotide

cladribine

estradiol

phenytoin

diethyltoluamide

DESCRIPTION

TRPV agonist

Thymidylate synthase inhibitor

Acetylcholine receptor antagonist

Glutamate receptor modulator

Adrenergic receptor agonist

Thromboxane receptor agonist

Antiprotozoal

p38 MAPK inhibitor

SRC inhibitor

Membrane integrity inhibitor

Glutamate receptor modulator

Antiarrhythmic

AMPK activator

Adenosine deaminase inhibitor

Contraceptive agent

Hydantoin antiepileptic

DEET activator of fly antenna ionotropic

receptor IR40a

CONECTIVITY
SCORE

-68.93

-68.93

-68.89

-68.8

-68.76

-68.65

-68.44

-68.28

-68.15

-67.83

-67.74

-67.7

-67.65

-67.63

-67.34

-67.08

-67.07
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COMPOUND ID

BRD-A82238138

BRD-A90311807

BRD-K62310379

BRD-K30020243

BRD-K67298865

BRD-K56001384

BRD-K75699339

BRD-K60274257

BRD-K08890269

BRD-K95763993

BRD-K62353524

BRD-A39969961

BRD-K15108141

BRD-K47943470

BRD-K82865713

BRD-A29731977

BRD-K76587808

COMPOUND NAME

budesonide

cilastatin

fluticasone

aliskiren

SB-431542

antimycin-a

rizatriptan

dephostatin

CO-102862

trapidil

DY-131

eplerenone

gemcitabine

tyrphostin-51

prostaglandin-b2

17-hydroxyprogesterone-
caproate

fraxetin

DESCRIPTION

Gilucocorticoid receptor agonist

Dehydropeptidase inhibitor

Glucocorticoid receptor agonist

Antihypertensive

TGF beta receptor inhibitor

ATP synthase inhibitor

Serotonin receptor agonist

Tyrosine phosphatase inhibitor

Sodium channel blocker

PDGFR receptor inhibitor

Estrogen receptor agonist

Cytochrome P450 inhibitor

Ribonucleotide reductase inhibitor

EGFR inhibitor

cAMP inhibitor

progesterone receptor agonist

Antioxidant

CONECTIVITY
SCORE

-67.05

-67.02

-67.02

-66.88

-66.77

-66.52

-66.49

-66.38

-66.35

-66.29

-66.15

-66.12

-66.08

-66.05

-65.89

-65.79

-65.73



Cells 2024, 13, x FOR PEER REVIEW

108 of 121

COMPOUND ID

BRD-K52930707

BRD-A48720949

BRD-K99616396

BRD-K31491153

BRD-A42553870

BRD-K32311154

BRD-A22769835

BRD-K49481516

BRD-K31238592

BRD-K93280214

BRD-A93206962

BRD-K00532621

BRD-A33711280

BRD-K16478699

BRD-K32292990

BRD-K29673530

BRD-A01295252

BRD-K03981224

COMPOUND NAME

rescinnamine

testosterone

motesanib

1-phenylbiguanide

L-152804

nifekalant

homochlorcyclizine

galantamine

devazepide

gabazine

L-755507

midazolam

metixene

PLX-4720

CGP-53353

hypericin

trans-7-hydroxy-pipat

ethisterone

DESCRIPTION

ACE inhibitor

androgen receptor agonist

KIT inhibitor

Serotonin receptor agonist

Neuropeptide receptor antagonist

Potassium channel blocker

Antihistamine

Acetylcholinesterase inhibitor

CCK receptor antagonist

GABA receptor antagonist

Adrenergic receptor agonist

Benzodiazepine receptor agonist

Acetylcholine receptor antagonist

RAF inhibitor

EGFR inhibitor

Tyrosine kinase inhibitor

Dopamine receptor ligand

Progestogen hormone

CONECTIVITY
SCORE

-65.71

-65.65

-65.59

-64.83

-64.83

-64.77

-64.77

-64.73

-64.64

-64.5

-64.37

-64.25

-64.16

-64.1

-63.99

-63.96

-63.85

-63.68
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COMPOUND ID

BRD-A09539288

BRD-K21971034

BRD-K64935403

BRD-K62056274

BRD-K94841585

BRD-K51541829

BRD-K29668683

BRD-A66563878

BRD-K19136521

BRD-K63784565

BRD-U97083655

BRD-K35531059

BRD-K13390322

BRD-K24675965

BRD-A39522003

BRD-K93080877

BRD-A41941932

BRD-K14329163

COMPOUND NAME

homatropine

OM-137

ebelactone-b

quipazine

emodic-acid

RO-25-6981

BD-1063

medetomidine

indirubin

BRD-K63784565

teicoplanin

molsidomine

AT-7519

LY-288513

OMDM-2

Ala-Ala-Phe-CMK

vitexin

BAY-K8644

DESCRIPTION

Acetylcholine receptor antagonist

Aurora kinase inhibitor

Lipase inhibitor

Serotonin receptor agonist

Laxative

lonotropic glutamate receptor antagonist

Sigma receptor antagonist

Adrenergic receptor agonist

CDK inhibitor

Topoisomerase inhibitor

Bacterial cell wall synthesis inhibitor

Guanylyl cyclase activator

CDK inhibitor

CCK receptor antagonist

FAAH inhibitor

Tripeptidyl peptidase inhibitor

Antioxidant

Calcium channel activator

CONECTIVITY
SCORE

-63.68

-63.64

-63.49

-63.41

-63.21

-63.14

-63.06

-62.8

-62.74

-62.65

-62.63

-62.12

-62.03

-62.03

-62

-61.97

-61.77

-61.49
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COMPOUND ID

BRD-A43974499

BRD-K67261995

BRD-K49810818

BRD-K45401373

BRD-K53523901

BRD-K09537769

BRD-K68332390

BRD-K30296925

BRD-A70083328

BRD-K33312228

BRD-K06198550

BRD-K94441233

BRD-A73741725

BRD-K87510569

BRD-K02407574

BRD-K11540476

BRD-K00312224

BRD-K34014345

COMPOUND NAME

reboxetine

adipiodone

sorafenib

betulinic-acid

arctigenin

NU-7026

ponalrestat

flavokavain-b

secnidazole

halometasone

isorotenone

mevastatin

exemestane

RS-504393

parbendazole

EMF-BCA1-64

PPT

naproxol

DESCRIPTION

Adrenergic receptor antagonist

Contrast agent

FLT3 inhibitor

Apoptosis stimulant

MEK inhibitor

DNA dependent protein kinase inhibitor

Aldose reductase inhibitor

Antineoplastic

Acetylcholinesterase inhibitor

Glucocorticoid receptor agonist

Mitochondrial complex | inhibitor

HMGCR inhibitor

Aromatase inhibitor

CC chemokine receptor antagonist

Tubulin inhibitor

Caspase inhibitor

Estrogen receptor agonist

Anti-inflammatory

CONECTIVITY
SCORE

-61.31

-61.29

-61.21

-61.07

-60.94

-60.85

-60.84

-60.69

-60.66

-60.52

-60.3

-60.2

-59.84

-59.64

-59.6

-59.58

-59.55

-59.51
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COMPOUND ID

BRD-K90259198

BRD-K07220430

BRD-K60923938

BRD-A55756846

BRD-K27499107

BRD-K71499074

BRD-A70649075

BRD-K97752965

BRD-A80960055

BRD-K31471398

BRD-K43389675

BRD-K28907958

BRD-A97479839

BRD-K14993104

BRD-K18618618

BRD-A07000685

BRD-K94689771

BRD-K50464341

COMPOUND NAME

W-7

cinnarizine

veratridine

H-7

carbacyclin

diclofenamide

sulconazole

nicorandil

celastrol

dihydrexidine

daunorubicin

CD-437

piperidolate

bemegride

cimetidine

hydrocortisone

pinocembrin

berbamine

DESCRIPTION

Calmodulin antagonist

Calcium channel blocker

Sodium channel activator

PKA inhibitor

IP receptor activator

Carbonic anhydrase inhibitor

Sterol demethylase inhibitor

Nitric oxide donor

Anti-inflammatory

Dopamine receptor agonist

RNA synthesis inhibitor

Retinoid receptor agonist

Acetylcholine receptor antagonist

Chemoreceptor agonist

Histamine receptor antagonist

Glucocorticoid receptor agonist

CYP1B1 inhibitor

Calmodulin antagonist

CONECTIVITY
SCORE

-59.43

-59.43

-59.03

-59.02

-58.96

-58.84

-58.44

-58.04

-57.46

-57.39

-57.35

-57.31

-57.24

-57.23

-57.15

-57.13

-57.1

-57.1
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COMPOUND ID

BRD-A72703248

BRD-K70241288

BRD-A31204924

BRD-K57930253

BRD-K04430056

BRD-A25569250

BRD-K81916719

BRD-U08759356

BRD-A89337244

BRD-A45140972

BRD-K32830106

BRD-A15415227

BRD-K29359156

BRD-A92585442

BRD-A62434282

BRD-K30990140

COMPOUND NAME

SKF-96365

L-692585

mitotane

nitrazepam

7-nitroindazole

KI-16425

triclabendazole

El-346-erlotinib-analog

PD-102807

meclocycline

guanfacine

GW-1929

ebselen

RU-28318

goserelin

FR-122047

DESCRIPTION

Calcium channel blocker

Growth hormone releasing peptide
ligand agonist

Antineoplastic

Benzodiazepine receptor agonist

nitric oxide synthase inhibitor

Lysophosphatidic acid receptor
antagonist

Microtubule inhibitor

EGFR inhibitor

Acetylcholine receptor antagonist

Bacterial 30S ribosomal subunit inhibitor

Adrenergic receptor agonist

PPAR receptor agonist

H+/K+-ATPase inhibitor

Cytochrome P450 inhibitor

Gonadotropin releasing factor hormone
receptor agonist

Cyclooxygenase inhibitor

CONECTIVITY
SCORE

-57.06

-56.85

-56.61

-56.56

-56.5

-56.49

-56.49

-56.42

-56.39

-56.28

-56.08

-56.07

-55.76

-55.62

-55.53

-55.34
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COMPOUND ID

BRD-K13810148

BRD-A09062839

BRD-K10176267

BRD-A65076780

BRD-K05181084

BRD-K48932581

BRD-K47780086

BRD-A24381660

BRD-K82941592

BRD-A75552914

BRD-A47494775

BRD-K92726801

BRD-A47706533

BRD-K28183345

BRD-A82590476

BRD-K63151507

BRD-K34820100

BRD-A68631409

COMPOUND NAME

givinostat

amylocaine

L-701252

dihydroergocristine

NGB-2904

cetraxate

penciclovir

zeranol

rosuvastatin

isoxicam

dipivefrine

hydrastinine

L-BSO

proguanil

SDZ-NKT-343

MNITMT

tebuthiuron

evodiamine

DESCRIPTION

HDAC inhibitor

Local anesthetic

Glutamate receptor antagonist

Adrenergic receptor antagonist

Dopamine receptor antagonist

Mucus protecting agent

DNA directed DNA polymerase inhibitor

Estrogen receptor agonist

HMGCR inhibitor

Cyclooxygenase inhibitor

Adrenergic receptor agonist

Haemostatic agent

Gilutathione transferase inhibitor

Dihydrofolate reductase inhibitor

Tachykinin antagonist

Lymphocyte inhibitor

Photosynthesis inhibitor

ATPase inhibitor

CONECTIVITY
SCORE

-55.33

-556.32

-55.27

-565.15

-55.08

-54.8

-54.77

-54.73

-54.69

-54.62

-54.61

-54.06

-53.83

-53.75

-53.59

-53.51

-563.27

-53.17
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COMPOUND ID

BRD-K63504947

BRD-A39747742

BRD-A52650764

BRD-K82484965

BRD-A62021152

BRD-K30240666

BRD-K96084870

BRD-K50866992

BRD-A41555725

BRD-K36529613

BRD-A64977602

BRD-K88679075

BRD-K89014967

BRD-A19736161

BRD-K46469693

BRD-K08619838

BRD-K43164539

BRD-K49865102

COMPOUND NAME

semaxanib

estradiol-valerate

ingenol

carmoxirole

WAY-161503

clemastine

DMBI

tropisetron

chlortetracycline

PU-H71

mirtazapine

methandriol

AS-703026

ondansetron

SCH-442416

tremorine

cholic-acid

PD-0325901

DESCRIPTION

VEGFR inhibitor

Estrogen receptor agonist

PKC activator

Dopamine receptor agonist

Serotonin receptor agonist

Histamine receptor antagonist

PDGFR receptor inhibitor

Serotonin receptor antagonist

Protein synthesis inhibitor

HSP inhibitor

Adrenergic receptor antagonist

Androgenic steroid

MEK inhibitor

Serotonin receptor antagonist

Adenosine receptor antagonist

Acetylcholine receptor agonist

Bile acid

MEK inhibitor

CONECTIVITY
SCORE

-53.14

-53.04

-53

-52.96

-52.88

-52.88

-52.67

-52.65

-52.52

-52.42

-52.3

-52.23

-52.19

-52.18

-52.15

-52.11

-51.97

-51.79
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COMPOUND ID COMPOUND NAME DESCRIPTION CONECTVITY
SCORE
BRD-K82381502 acetylcholine Acetylcholine receptor agonist -51.66
BRD-K57011718 UK-356618 Metalloproteinase inhibitor -51.49
BRD-K01095011 finasteride 5-alpha reductase inhibitor -51.37
BRD-K82255054 propofol GABA receptor agonist -51.27
BRD-A46179541 doxapram Potassium channel blocker -51.19
BRD-A93659613 GR-89696 Opioid receptor agonist -51.1
BRD-A00758722 noretynodrel Progestogen hormone -51.01
BRD-A87125127 3-matida Glutamate receptor antagonist -50.72
BRD-A92161634 scopoline Acetylcholine receptor antagonist -50.72
BRD-K46056750 AZD-7762 CHK inhibitor -50.71
BRD-K05673000 dicloxacillin Bacterial cell wall synthesis inhibitor -50.65
BRD-K42748308 XE-991 Potassium channel blocker -50.42
BRD-K25875056 SC-9 Protein tyrosine kinase activator -50.36
BRD-A00267231 hemado Adenosine receptor agonist -50.33
BRD-K72029282 probucol Atherogenesis inhibitor -50.08
BRD-K17497770 butein EGFR inhibitor -49.93

1172
1173
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Table S14. Perturbations CLUE Query (v.1.1) analysis for selected up-regulated and downregulated genes. 1174
Output table of the CLUE Query (v.1.1) analysis for selected 150 up-regulated genes an all downregulated. The table 1175

shows the perturbations with negative connectivity score (median_tau_score). 1176
1177
Perturbation Type Median_tau_score

Lipocalins GOF -76.24

NFKB Activation GOF -73.97

PDGFR/KIT inhibitor -72.86

WNT family LOF -71.81

RAF inhibitor -71.38

CCK receptor antagonist -68.94

MEK inhibitor -65.87

PKC inhibitor -61.56

NADH ubiquinone oxidoreductase core subunits GOF -55.82

Topoisomerase inhibitor -50.09

Tachykinin antagonist -46.33

Ubiquitin-specific peptidases LOF -46.06

SRC inhibitor -45.46

Glycogen synthase kinase inhibitor -45.36

P38 MAPK inhibitor -45.15

DNA Replication LOF -42.82
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Perturbation Type Median_tau_score
Integrin subunits alpha LOF -42.07
Rho GTPase activating proteins LOF -39.52
EMSY complex LOF -36.61
MDM inhibitor -36.05
Bile acid -35.08
ATP synthase inhibitor -30.88
Serotonin receptor agonist -30.83
DNA synthesis inhibitor -30.60
PPAR receptor agonist -30.47
PARP inhibitor -28.21
Androgen receptor modulator -26.14
Toll like receptors LOF -25.29
Ribonucleotide reductase inhibitor -24.59
PKC activator -24.05
PKA inhibitor -23.33
Thromboxane receptor antagonist -22.94
Structural maintenance of chromosomes proteins LOF -19.09

Bacterial DNA gyrase inhibitor -18.56
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Perturbation Type

LIM class homeoboxes GOF

Thymidylate synthase inhibitor

Sigma receptor antagonist

Mitochondrial complex IV LOF

Progesterone receptor antagonist

Estrogen receptor agonist

IMPDH inhibitor

Mitogen activated protein kinases LOF

Sirtuins GOF

HRH1 antagonist

Integrin subunits beta LOF

Aromatase inhibitor

HMGCR inhibitor

V type ATPases LOF

FLT3 inhibitor

Na-K-Cl transporter inhibitor

Progesterone receptor agonist

Interleukins GOF

Median_tau_score

-18.38

-18.35

-17.23

-17.22

-15.62

-15.59

-15.27

-13.94

-13.28

-13.19

-13.06

-12.98

-12.66

-12.20

-11.94

-9.28

-9.21

-8.70
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Perturbation Type

Tumor necrosis factor superfamily LOF

DNA polymerase inhibitor

X linked mental retardation group 2 LOF

Potassium channel blocker

KCNJ11 modulator

Protein phosphatase catalytic subunits LOF

Phospholipases GOF

NFkB pathway inhibitor

DNA dependent protein kinase inhibitor

CDK inhibitor

FGFR inhibitor

HSP inhibitor

Potassium channel activator

Angiotensin receptor antagonist

Glucocorticoid receptor agonist

Lysine acetyltransferases LOF

EGFR inhibitor

Histone deacetylases LOF

Median_tau_score

-8.62

-8.51

-7.79

-7.60

-6.50

-6.33

-6.31

-6.29

-6.12

-5.79

-4.69

-4.13

-3.47

-3.38

-3.02

-2.51

-1.99

-1.70
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Perturbation Type

Supressors of cytokine signaling GOF

Cyclooxygenase inhibitor

AHSP Pathway LOF

HOXL subclass homeoboxes LOF

Estrogen receptor antagonist

Dopamine receptor antagonist

Imidazoline ligand

Median_tau_score

-1.12

-1.09

-0.94

-0.91

-0.72

-0.34

-0.32

1178
1179
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Table S15. IC50 of selected drugs used to perform the in vitro assays on detailed cell line. 1180
1181
1182
1183
1184 95%CI*
DRUG CELL_LINE IC50( pM) ———
error+ error- 1185
1186 CT26 40 5,81 5,67
11, CT265FUR 39 5,82 5,20
fRINOTECAN
1188 HCT116 46 6,89 10,79
1189 HCT1165FUR 38 8,65 6,42
1190 CT26 22 1,43 1,30
1191 CT265FUR 30 2,03 1,71
IVERMECTIN
1192 HCT116 27 4,48 3,93
1193 HCT1165FUR 19 6,20 5,10
1194 CT26 40 2,34 1,11
1195 CT265FUR 36 1,05 7,06
AMITRIPTILYNE
1196 HCT116 33 2,25 7,45
1197 HCT1165FUR 40 7,78 1,87
* CONFIDENCE INTERVAL CT26 31 1,53 2,03 mee
CT265FUR 22 4,25 4,94
1A-116
HCT116 31 9,26 9,18

HCT1165FUR 29 2,41 8,01




