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Development and validation of an inflammatory response-related 
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Background: Gastric cancer (GC) is an aggressive disease that requires prognostic tools to aid in clinical 
management. The prognostic power of clinical features is unsatisfactory, which might be improved by 
combining mRNA-based signatures. Inflammatory response is widely associated with cancer development 
and treatment response. It is worth exploring the prognostic performance of inflammatory-related genes plus 
clinical factors in GC.
Methods: An 11-gene signature was trained using the least absolute shrinkage and selection operator 
(LASSO) based on the messenger RNA (mRNA) and overall survival (OS) data of The Cancer Genome 
Atlas-stomach adenocarcinoma (TCGA-STAD) cohort. A nomogram was established using the signature 
and clinical factors with a significant linkage with OS and was validated in 3 independent cohorts (GSE15419, 
GSE13861, and GSE66229) via calculating the area under the receiver operator characteristic curve (AUC). 
The association between the signature and immunotherapy efficacy was explored in the ERP107734 cohort.
Results: A high risk score was associated with shorter OS in both the training and the validation sets (the 
AUC for 1-, 3-, 5-year in TCGA-STAD cohort: 0.691, 0.644, and 0.707; GSE15459: 0.602, 0.602, and 
0.650; GSE13861: 0.648, 0.611, and 0.647; GSE66229: 0.661, 0.630, and 0.610). Its prognostic power was 
improved by combining clinical factors including age, sex, and tumor stage (the AUC for 1-, 3-, 5-year in 
TCGA-STAD cohort: 0.759, 0.706, and 0.742; GSE15459: 0.773, 0.786, and 0.803; GSE13861: 0.749, 0.881, 
and 0.795; GSE66229: 0.773, 0.735, and 0.722). Moreover, a low-risk score was associated with a favorable 
response to pembrolizumab monotherapy in the advanced setting (AUC =0.755, P=0.010).
Conclusions: In GCs, the inflammatory response-related gene-based signature was related to 
immunotherapy efficacy, and its risk score plus clinical features yielded robust prognostic power. With 
prospective validation, this model may improve the management of GC by enabling risk stratification and 
the prediction of response to immunotherapy.
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Introduction

Gastric cancer (GC) is a commonly occurring malignant 
tumor, ranking fifth for incidence and fourth for mortality 
worldwide, with over 1 million new cases diagnosed in  
2020 (1). Despite the substantial advancements in the 
traditional surgical techniques and chemotherapeutic 
regimens (i.e., 5-fluoracil–based regimen and platinum-
based regimen) (2), the prognosis of patients with GC 
remains unsatisfactory, and thus advanced targeted therapy 
and immunotherapy has been applied to GC. However, 
only a portion of patients respond well and benefit from 
these treatment approaches due to tumor heterogeneity, 
the tumor immune microenvironment (TME), a diversity 
of risk factors, and varied genetic characteristics among 
the population (3). Given the high heterogeneity of the 

disease, identifying biomarkers for predicting prognosis and 
treatment response is urgently needed, as this can enable 
risk stratification and provide information for individualized 
treatment options, facilitating more potent adjuvant therapy 
and intensive follow-up visits in high-risk patients (4). The 
TNM staging system of the American Joint Committee 
on Cancer (AJCC) is widely used for GC staging (5,6). 
However, patients with the same AJCC stage and similar 
clinical treatments may have a variety of prognoses, which 
suggests that more parameters beyond staging are needed 
for the estimating prognosis in GC. In addition to tumor 
stage, previous studies have attempted to explore the potential 
of other clinicopathologic features as prognostic factors, 
although the predictive efficacies were unsatisfactory in GC 
patients, including the histologic grade (7), abnormal tumor 
markers (8), and lymph node invasion (9,10). Recently, 
next-generation sequencing (NGS)–based approaches, 
including RNA-sequencing (RNA-seq), whole-exome 
sequencing (WES), whole-genome sequencing (WGS), 
and targeted sequencing have provided insights into the 
molecular mechanisms of GC development (8,11,12). 
Potential tumor mutational burden (TMB) identified with 
advanced sequencing technologies is also a promising 
therapeutic and prognostic biomarker for immunotherapy 
and tumor management (13). Additionally, together with 
the establishment of public databases, the sheer volume 
of sequencing data has enabled numerous studies to 
explore the prognostic and predictive gene markers for 
GC management (11). For instance, based on artificial 
intelligence algorithms, such as least absolute shrinkage and 
selection operator (LASSO) (14) and principal component 
analysis (PCA) (15), novel prognostic signatures have been 
developed based on pyroptosis-related long noncoding  
RNAs (16) and genes (17), metastasis-related epithelial–
mesenchymal transition pathways (18), angiogenesis-
associated genes (19), and immune ferroptosis–related  
genes (14). The unsatisfactory predictive accuracies, 
the prognostic value validated in limited populations, 
and the high cost of tests owing to a large number of 
features involved in the model have limited their clinical 
applications. Despite the expanded knowledge of the 
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Highlight box

Key findings 
• This study developed a novel prognostic model based on 

messenger RNA (mRNA) expression of 11 inflammatory 
response–related genes in gastric cancer, which was proven to 
be independently associated with survival outcomes in both the 
training and validation cohorts. The risk score was associated 
with immune cell infiltration and responses to chemotherapeutic, 
targeted, and immunotherapeutic treatments.  

What is known and what is new?  
• Inflammatory response is widely associated with the development 

of cancer and is a key consideration in cancer treatment. However, 
its associations with prognosis and treatment response in gastric 
cancer remain unclear.

• This study developed a promising inflammatory response–
related prognostic model and further explored the potential 
roles of inflammatory response–related genes in the oncogenesis, 
progression, tumor immune microenvironment, and potential 
treatments.

What is the implication, and what should change now? 
• With further investigations in a prospective setting, this 

inflammatory response–related model may potentially change the 
management of gastric cancer by enabling risk stratification and 
predicting response to systemic therapy.
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molecular mechanisms related to GC, the establishment 
of a universally applicable robust model remains distant. 
Prognostic nomograms are pictorial and quantitative models 
with high precision and predicting capacity which have 
been established in clinical practice to assess cancer survival, 
including GC (10,20). By considering crucial prognostic 
indicators, nomograms can more correctly estimate survival 
for individual patients than the AJCC staging method (21).

Inflammatory responses are critically involved in tumor 
initiation, growth, progression, metastasis, and response to 
therapy (22-24). Several prognostic scoring systems based 
on hematological inflammatory parameters have been 
developed to predict survival outcomes in GC (25-30). For 
instance, the Glasgow prognostic score has been shown 
capable of independently predicting survival in patients with 
GC (31). Besides, the systemic immune-inflammatory index, 
which consists of lymphocytes, neutrophils, and platelets 
(platelets × neutrophils/lymphocytes), was identified as an 
effective prognostic signature in GC by various studies and 
meta-analysis (32), suggesting the potential inflammatory-
related mechanisms are of great potential to predict the 
GC prognosis and treatment response accurately. Most of 
the previous related studies have focused on the systemic 
inflammatory response, with the prognostic value of the 
messenger RNA (mRNA) expression of the inflammatory 
response–related genes in cancer tissues remaining largely 
unknown.

In anticancer therapy, acute inflammatory response 
has been recognized as a strong modulator of the 
TME, and chronic inflammation causes an increase in 
immunosuppressive cell populations in the TME (33). 
Chemotherapeutic agents and radiation therapy can induce 
immunogenic cell death and activate antitumor T-cell 
responses (34-36). On the other hand, these therapies 
may induce chronic inflammation events which may cause 
resistance and failure of therapy (33,37). One of the major 
obstacles for immunotherapy is an immunosuppressive 
TME shaped by chronic inflammation (38), while acute 
inflammation induced by other therapies can improve 
immunotherapy’s effectiveness (39,40).  Thus, the 
inflammatory response–related signatures of the tumor may 
also predict its response to treatments.

In the present study, an 11-gene prognostic model 
was developed in The Cancer Genome Atlas-stomach 
adenocarcinoma (TCGA-STAD) cohort and validated 
in 3 independent cohorts. Further investigations were 
implemented to determine the associations of the model 
and inflammatory response–related genes with immune 

cell infiltration and the responses to chemotherapeutic, 
targeted, and immunotherapeutic agents. We present the 
following article in accordance with the TRIPOD reporting 
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-23-128/rc).

Methods

Study design

First, the mRNA expression levels of 1,153 inflammatory 
response–related genes were compared between the tumoral 
and normal samples from TCGA-STAD cohort. The 
differentially expressed genes (DEGs) were identified for the 
construction of the prognostic model. Second, a prognostic 
signature was developed in the TCGA-STAD cohort and 
validated in 3 independent cohorts (GSE15459, GSE13861, 
and GSE66229); its prognostic effect was further explored 
in the TCGA pan-cancer data sets. Third, a nomogram 
involving the risk score, age, sex, and tumor stage was 
constructed in the TCGA-STAD cohort and validated in 3 
cohorts (GSE15459, GSE13861, and GSE66229). Fourth, 
the association of the risk score with drug sensitivity, TME, 
clinical characteristics, and gene mutation was analyzed in 
TCGA-STAD cohort. Finally, the ability of the risk score 
to predicting immunotherapy efficacy was examined in the 
ERP107734 cohort. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). The 
flowchart of this study is shown in Figure 1.

Data collection

Transcriptomic and clinical data of patients with GC 
were downloaded from the University of California Santa 
Cruz (UCSC) Xena (TCGA-STAD, 348 tumor and 31 
nontumor tissues), the Gene Expression Omnibus (GEO) 
database (GSE15459, 190 tumors; GSE13861, 64 tumors; 
GSE66229, 300 tumors), and the European Nucleotide 
Archive (ENA) database (ERP107734, 45 patients with 
advanced GC receiving pembrolizumab monotherapy). 
Patients with gene expression matrix and prognostic 
information were included in this study. Overall survival 
(OS) was reported as the prognostic outcomes in the 
training and validation datasets. Clinical features including 
age, sex, tumor stage, EBV infection status, microsatellite 
instability (MSI) status, TP53 mutation, H. pylori infection 
status, radiation therapy, and race were described in 
the TCGA-STAD cohort, while the other 3 validation 

https://jgo.amegroups.com/article/view/10.21037/jgo-23-128/rc
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Figure 1 Flowchart of the data collection and analysis. DEG, differentially expressed gene; TCGA-STAD, The Cancer Genome Atlas-
stomach adenocarcinoma; GO, Gene Ontology; KEGG, Kyoto Encyclopedia of Genes and Genomes; OS, overall survival; GDSC, 
genomics of drug sensitivity in cancer.

cohorts provided only the age, sex, and tumor stage 
information. The baseline characteristics of the samples 
in the training and validation data sets are described in  
Table S1. Immunohistochemistry (IHC) staining samples 
were obtained from The Human Protein Atlas (HPA) 
database (Human Protein Atlas v22.0. proteinatlas.org, 
https://www.proteinatlas.org/) (41). All used data are 
publicly available and were analyzed following the data 
access policies and publication guidelines. The 1,153 
inflammatory response–related genes analyzed in our study 
were retrieved from the National Center of Biotechnology 
Information (NCBI) gene database with the keyword 
being “inflammatory response” and the filter being “Homo 
sapiens.” The genomic indices including TMB, neoantigens, 
number of segments, fraction altered, and aneuploidy score 
were retrieved from a pan-cancer TCGA study (42).

Construction of the prognostic signature based on 
inflammatory response–related genes

In TCGA cohort, the “limma” package in R (The R 
Foundation of Statistical Computing) was used to identify 
the DEGs between tumor tissues and nontumor tissues 
with a threshold of |log2(fold change)|≥1 and an adjusted 
P value (Q value) <0.05 (43). A univariable Cox analysis of 
overall survival (OS) was performed to screen inflammatory 
response–related genes with a prognostic value. The 
LASSO-penalized Cox regression analysis was applied to 
construct a prognostic model with the “glmnet” package in 
R (44). The risk scores of patients were calculated according 
to the log2 [fragments per kilobase million (FPKM) + 1] of 
each gene and its corresponding regression coefficients as 
follows:

https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
https://www.proteinatlas.org/
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Here, n is the number of prognostic genes, expi is the 
expression level of gene i, and βi refers to the regression 
coefficient of gene i. The risk score was constructed in 
the training cohort (TCGA-STAD cohort) and calculated 
with the fixed equation for validation in the GSE15459, 
GSE13861, and GSE66229 cohorts.

Univariable and multivariable analyses were implemented 
to evaluate the independence of the risk score and identify 
clinical features for nomogram development. The common 
clinical factors identified in the univariable analysis across the 
training and validation sets were involved in the construction 
and validation of the nomogram. The nomogram was 
constructed using the R package “survival” in TCGA cohort 
and validated in the GSE15459, GSE13861, and GSE66229 
data sets.

Enrichment analysis

The R package “clusterProfiler” (45) was used to conduct 
Gene Ontology (GO) and Kyoto Encyclopedia of Genes 
and Genomes (KEGG) enrichment analyses based on the 
inflammatory response–related DEGs [|log2 fold change|≥1 
and false discovery rate (FDR) <0.05].

Estimation of immune cell infiltration in the TME

To interpret the composition of the tumor microenvironment, 
we used cell-type identification by estimating relative 
subsets of RNA transcript x (CIBERSORTx) to calculate 
the fraction of 22 types of immune cells in the tumor  
tissues (46). CIBERSORTx is considered to have better 
compare to previous deconvolution methods for the analysis 
of complicated mixtures.

Drug sensitivity analysis

Based on the genomics of drug sensitivity in cancer 
(GDSC) database, we used the “pRRophetic” package 
in R to evaluate the susceptibility of patients with GC to 
chemotherapeutic and targeted agents (47).

Statistical analysis

To assess the between-group differences, we used (I) the 
Wilcoxon test for continuous variables and (II) Kaplan-

Meier curves, log-rank test, and Cox proportional-hazards 
regression model [hazard ratio (HR) and the 95% CI] for 
the time-to-event variables. The variables with a P value 
below 0.10 in the univariable analysis were included in the 
following multivariable model. The time-dependent area 
under the receiver operator characteristic (ROC) curve 
(AUC) was used to assess the prognostic performance and 
to compare the performances of the current model and 
previously published models. Spearman correlation was 
used to test the correlations between continuous variables. 
Multiple corrections of P values were performed using 
the Benjamini-Hochberg method.  All statistical analyses 
were performed with R software (version 4.0.0) or SPSS 
(version 23.0, IBM Corp.). A two-sided P value less than 
0.05 was considered statistically significant unless otherwise 
specified. A predictive model with an AUC value >0.70 was 
considered as a good predictive efficacy.

Results

Identification of prognostic inflammatory response–related 
DEGs in TCGA cohort

Of the 1,153 inflammatory response–related genes 
identified from the NCBI database, 123 were expressed 
differently between the tumor and the nontumor tissues 
of TCGA cohort (Figure 2A). The chromosomal loci of 
these genes are shown in Figure 2B. Somatic mutations of 
these inflammatory response–related genes are shown in  
Figure 2C. TP53 mutations were observed in 46% of 
patients, and other genes were mutated in a small fraction 
of the patients.

To elucidate the biological functions of the inflammatory 
response–related DEGs, GO enrichment and KEGG 
pathway analyses were performed. As expected, these DEGs 
were enriched in inflammation-related biological processes, 
especially the chemotaxis and migration of myeloid 
leukocytes (Figure 2D). Being enriched in membrane 
organelles, these genes may involve the binding of cytokines 
or chemokines with receptors in the signaling pathways 
associated with cancer or innate immunity, such as tumor 
necrosis factor (TNF) signaling, toll-like receptor signaling, 
and complement cascades (Figure 2E).

Construction and validation of the prognostic model based 
on the inflammatory response–related genes

Univariable Cox analysis revealed that 21 inflammatory 



Li et al. Inflammatory genes in gastric cancer604

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2023;14(2):599-616 | https://dx.doi.org/10.21037/jgo-23-128

Figure 2 Identification of the candidate prognostic inflammatory response–related genes in TCGA cohort. (A) Heatmap of inflammatory 
response–related DEG expression. (B) Chromosomal loci of the DEGs. Downregulated genes in tumor tissues are highlighted in blue and 
upregulated genes in red. Inflammatory response–related DEGs are indicated with squares or circles. (C) Somatic mutation landscape of the 
inflammatory response–related DEGs with the top 20 mutation frequency. (D) GO enrichment of inflammatory response–related DEGs. (E) 
KEGG enrichment of inflammatory response–related DEGs. TCGA, The Cancer Genome Atlas; DEG, differentially expressed gene; GO, 
Gene Ontology; KEGG, Kyoto Encyclopedia of Genes and Genomes. 
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response–related DEGs (treated as continuous variables) 
were correlated with the OS of TCGA cohort (Figure 3A). 
When TCGA patients were divided into 2 groups based 
on the median of the mRNA level of individual genes, 
significant differences were seen between the survival of the 
2 groups (Figure 3B,3C). LASSO Cox regression analysis 
was applied to analyze the association of OS with the 
expression of these 21 genes, and an 11-gene prognostic 
model based on the optimal λ valve was established 
(Figure 3D,3E). The 11 genes that most contributed to the 
prognostic model were SERPINE1, CREB3L3, ADAMTS12, 
APOD, GFRA1, KIT, ZFP36, APOA1, DNMT1, PVT1, 
and TNFAIP2, respectively (Table S2). The representative 
images concerning the IHC staining of the proteins coded 
by these genes are downloaded from the Human Protein 
Atlas database (Human Protein Atlas v22.0. proteinatlas.
org, https://www.proteinatlas.org/)  and shown in  
Figure S1. ADAMTS12, APOD, and GFRA1 were enriched 
in fibroblasts, while APOA1 and CREB3L3 were enriched 
in tumor cells. SERPINE1 was observed in both fibroblasts 
and tumor cells, while DNMT, TNFAIP2, and ZFP36 were 
observed in fibroblasts, tumor cells, and tumor-infiltrating 
immune cells. In contrast, the protein of KIT was not 
detected in any cell types.

According to the median of risk score, TCGA patients 
were stratified into a high-risk group (n=174) or a low-
risk group (n=174). The high-risk group had a significantly 
worse OS than did the low-risk group (HR =2.08, 95% CI: 
1.49–2.90; P<0.001; Figure 3F). The performance of the 
risk score was further evaluated by time-dependent ROC 
curves, and the 1-, 3-, and 5-year AUCs were 0.691, 0.667, 
and 0.678, respectively (Figure 3F).

To test the robustness of this model, 3 independent data 
sets including the GSE15459 (n=190), GSE13861 (n=64), 
and GSE66229 (n=300) were used as the validation cohorts. 
The risk score of each individual was calculated with the 
regression coefficient values of the 11 genes (Table S2) 
according to the equation mentioned above. The high-
risk and low-risk groups were defined according to the 
median value in each cohort. The high-risk patients also 
had a shorter OS compared with their low-risk counterparts 
(GSE15459: HR =2.04, 95% CI: 1.33–3.14, P<0.001; 
GSE13861: HR =2.85, 95% CI: 1.29–6.28, P=0.007; 
GSE66229: HR =1.75, 95% CI: 1.27–2.42, P<0.001;  
Figure 3G-3I). The 1-, 3-, and 5-year AUCs were 0.602, 
0.602, and 0.650 in the GSE15459 cohort, 0.648, 0.611, and 
0.647 in the GSE13861 cohort, and 0.661, 0.630, and 0.610 
in the GSE66229 cohort, respectively (Figure 3G-3I).

Univariable and multivariable Cox regression analyses 
were implemented in TCGA and GEO cohorts (Table 1). 
After adjustment for the confounding factors, the association 
between the risk score and OS remained significant in the 
multivariable models (TCGA: multivariable HR =2.35, 
95% CI: 1.49–3.71, P<0.001; GSE15459: multivariable 
HR =2.10, 95% CI: 1.37–3.24, P=0.001; GSE13861: 
multivariable HR =2.54, 95% CI: 1.15–5.60, P=0.02; 
GSE66229: multivariable HR =1.55, 95% CI: 1.12–2.14, 
P=0.008). 

Compared with other previously published models 
(12,14,15), the risk score exhibited a higher concordance 
index (proposed risk score: 0.654; Qing et al.: 0.584; Wang 
et al.: 0.572; Song et al.: 0.576) and numerically better AUCs 
in predicting the 1-, 3-, and 5-year OS (Figure S2A-S2C). 
The exploratory analysis of the prognostic power of the risk 
score in other cancer types was implemented using TCGA 
data. A high risk score was associated with shorter OS in 
patients with mesothelioma (HR =2.38, 95% CI: 1.44–3.92; 
P<0.001), brain lower grade glioma (HR =1.88, 95% CI: 
1.28–2.76; P<0.001), bladder urothelial carcinoma (HR 
=1.71, 95% CI: 1.26–2.30; P<0.001), thyroid carcinoma 
(HR =3.91, 95% CI: 1.11–13.75; P=0.022), lung squamous 
cell carcinoma (HR =1.45, 95% CI: 1.10–1.90; P=0.008), 
sarcoma (HR =1.56, 95% CI: 1.04–2.32; P=0.029), or breast 
invasive carcinoma (HR =1.39, 95% CI: 1.00–1.93; P=0.048; 
Figure S3). In comparison, a high-risk score was linked with 
a longer OS in thymoma (HR =0.10, 95% CI: 0.01–0.83; 
P=0.010; Figure S3).

Construction and validation of the nomogram based on the 
risk score and key clinical features

According to the results of univariable analysis, clinical 
features including age, sex, and tumor stage were involved 
in the construction of a nomogram, together with the 
risk score (Figure 4A). Together with the risk score (the 
AUC for 1-, 3-, 5-year in TCGA-STAD cohort: 0.691, 
0.644, and 0.707; GSE15459: 0.602, 0.602, and 0.650; 
GSE13861: 0.648, 0.611, and 0.647; GSE66229: 0.661, 
0.630, and 0.610), clinical features including age (TCGA-
STAD cohort: 0.585, 0.585, and 0.555; GSE15459: 0.516, 
0.460, and 0.454; GSE13861: 0.505, 0.595, and 0.547; 
GSE66229: 0.550, 0.520, and 0.525), sex (TCGA-STAD 
cohort: 0.522, 0.469, and 0.525; GSE15459: 0.503, 0.592, 
and 0.594; GSE13861: 0.553, 0.502, and 0.436; GSE66229: 
0.445, 0.473, and 0.494), and tumor stage (TCGA-STAD 
cohort: 0.571, 0.549, and 0.562; GSE15459: 0.697, 0.782, 
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Figure 3 Construction and validation of the 11-gene prognostic model. (A) The results of the univariable Cox regression analysis between 
inflammatory response–related gene expression and OS. (B,C) OS comparison of 2 groups based on SERPINE1 or TNFAIP2 expression. 
(D) Confidence intervals for each λ value in LASSO Cox regression. (E) Regression coefficients of 11 candidate genes. (F) Kaplan-Meier 
analysis of the high- and low-risk group of TCGA-STAD cohort (left) and time-dependent ROC curves of TCGA-STAD cohort (right). (G) 
Kaplan-Meier analysis of the high- and low-risk group of the GSE15459 cohort (left) and time-dependent ROC curves of the GSE15459 
cohort (right). (H) Kaplan-Meier analysis of the high- and low-risk group of the GSE13861 cohort (left) and time-dependent ROC curves 
of the GSE13861 cohort (right). (I) Kaplan-Meier analysis of high- and low-risk group of the GSE66229 cohort (left) and time-dependent 
ROC curves of the GSE66229 cohort (right). OS, overall survival; TCGA-STAD, The Cancer Genome Atlas stomach adenocarcinoma; 
ROC, receiver operating characteristic; LASSO, least absolute shrinkage and selection operator.
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Table 1 Prognostic and predictive efficacy of the inflammatory-related risk score in univariable and multivariable models

Parameter
Univariable analysis Multivariable analysis

HR (95% CI) P value HR (95% CI) P value

TCGA gastric cancer cohort

Age (≥65 vs. <65 years) 1.54 (1.09–2.17) 0.01 1.34 (0.86–2.10) 0.19

Sex (male vs. female) 1.35 (0.95–1.94) 0.10 1.16 (0.74–1.82) 0.53

Tumor stage (III/IV vs. I/II) 1.81 (1.27–2.58) 0.001 1.56 (1.00–2.43) 0.05

EBV infection (positive vs. negative) 0.94 (0.48–1.85) 0.86

MSI (MSI-H vs. MSI-L/MSS) 0.73 (0.46–1.16) 0.19

TP53 mutation (mutated vs. wild type) 0.80 (0.54–1.18) 0.26

H. pylori infection (positive vs. negative) 0.65 (0.28–1.50) 0.31

Radiation therapy (with vs. without) 0.32 (0.15–0.66) 0.002 0.36 (0.17–0.75) 0.007

Asian (yes vs. no) 0.70 (0.43–1.15) 0.16

Risk score (high-risk vs. low-risk) 2.08 (1.49–2.90) <0.001 2.35 (1.49–3.71) <0.001

GSE15459

Age (≥65 vs. <65 years) 0.94 (0.63–1.40) 0.75

Sex (male vs. female) 1.40 (0.91–2.17) 0.13

Tumor stage (III/IV vs. I/II) 6.51 (3.60–11.81) <0.001 6.66 (3.67–12.10) <0.001

Risk score (high-risk vs. low-risk) 2.04 (1.33–3.14) 0.001 2.10 (1.37–3.24) 0.001

GSE13861

Age (≥65 vs. <65 years) 1.20 (0.58–2.52) 0.62

Sex (male vs. female) 1.27 (0.59–2.73) 0.55

Tumor stage (III/IV vs. I/II) 7.70 (2.32–25.54) 0.001 7.17 (2.15–23.85) 0.001

Risk score (high-risk vs. low-risk) 2.85 (1.30–6.28) 0.009 2.54 (1.15–5.60) 0.021

GSE66229

Age (≥65 vs. <65 years) 1.32 (0.96–1.81) 0.09

Sex (male vs. female) 1.11 (0.79–1.55) 0.56

Tumor stage (III/IV vs. I/II) 3.41 (2.34–4.96) <0.001 3.24 (2.22–4.73) <0.001

Risk score (high-risk vs. low-risk) 1.75 (1.27–2.42) 0.001 1.55 (1.12–2.14) 0.008

CI, confidence interval; HR, hazard ratio; TCGA, The Cancer Genome Atlas; EBV, Epstein-Barr virus; MSI, microsatellite instability; MSI-H, 
microsatellite instability-high; MSI-L, microsatellite instability-low; MSS, microsatellite stability. H. pylori, Helicobacter pylori.

and 0.798; GSE13861: 0.695, 0.745, and 0.747; GSE66229: 
0.680, 0.691, and 0.668) were involved in the nomogram. 
The 1-, 3-, and 5-year AUCs of the nomogram were 0.759, 
0.706, and 0.742 in TCGA-STAD cohort, respectively 
(Figure 4B), with the calibration curves showing a robust 
prediction of 1-, 3-, and 5-year OS (Figure 4B). The 
nomogram was validated in the GSE15459 (1-, 3-, and 
5-year AUCs were 0.773, 0.786, and 0.803, respectively; 

Figure 4C), the GSE13861 (1-, 3-, and 5-year AUCs were 
0.749, 0.881, and 0.795, respectively; Figure 4D), and the 
GSE66229 (1-, 3-, and 5-year AUCs were 0.773, 0.735, 
and 0.722, respectively; Figure 4E). Compared with single 
clinical signatures and the risk score, the nomogram 
exhibited improved predictive accuracy in both the training 
and validation datasets (Table 2). These results suggest that 
the combination of the risk score and clinical features may 
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Figure 4 Construction and validation of a nomogram integrating the risk score and clinical characteristics. (A) A nomogram integrating 
the risk score, age, sex, and tumor stage predicting OS in patients with GC at 1-, 3-, and 5-year. (B) Time-dependent ROC curves of the 
nomogram (left) and calibration plot (right) for predicting 1-, 3-, and 5-year OS in TCGA-STAD cohort. (C) Time-dependent ROC curves 
of the nomogram (left) and calibration plot (right) for predicting 1-, 3-, and 5-year OS in the GSE15459 cohort. (D) Time-dependent ROC 
curves of the nomogram (left) and calibration plot (right) for predicting 1-, 3-, and 5-year OS in the GSE13861 cohort. (E) Time-dependent 
ROC curves of the nomogram (left) and calibration plot (right) for predicting 1-, 3-, and 5-year OS in the GSE66229 cohort. GC, gastric 
cancer; ROC, receiver operating characteristic; OS, overall survival; TCGA-STAD, The Cancer Genome Atlas stomach adenocarcinoma. 
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be a robust tool for risk stratification in patients with GC.

Correlation of the risk score with the clinical characteristics 
of patients

In the analysis of the association between the risk score and 
clinical characteristics of patients with GC, no significant 
difference was observed between patients with different sex, 
age, tumor stage, or of Helicobacter pylori infection status 
(Figure S4A-S4D), while the patients who did not receive 
radiation therapy had a significantly higher risk score than 

those who did (Figure S4E).
The risk score also varied among molecular types. The 

genome stable subtype had a higher risk score than did 
the chromosomal instability (CIN), Epstein-Barr virus 
(EBV)–positive, and MSI subtypes, while the MSI subtype 
showed the lowest median of the risk score (Figure S4F). 
The low-risk group and the high-risk group held similar 
somatic mutation patterns, but the former tended to have 
a higher mutation frequency (Figure S4G-S4H) and also 
significantly higher silent and nonsilent mutation rates and 
higher single-nucleotide variant neoantigens (Figure S4I).

Table 2 Time-dependent AUC values of the clinical features, risk score, and nomogram in predicting 1-, 3-, and 5-year OS in the training and 
validation cohorts

Prognostic signatures 1-year OS AUC 3-year OS AUC 5-year OS AUC

TCGA gastric cancer cohort

Sex 0.522 0.469 0.525 

Age 0.585 0.585 0.555 

Tumor stage 0.571 0.549 0.562 

Risk score 0.691 0.644 0.707 

Nomogram 0.759 0.706 0.742 

GSE15459

Sex 0.503 0.592 0.594 

Age 0.516 0.460 0.454 

Tumor stage 0.697 0.782 0.798 

Risk score 0.602 0.602 0.650 

Nomogram 0.773 0.786 0.803 

GSE13861

Sex 0.553 0.502 0.436 

Age 0.505 0.595 0.547 

Tumor stage 0.695 0.745 0.747 

Risk score 0.648 0.611 0.647 

Nomogram 0.749 0.881 0.795 

GSE66229

Sex 0.445 0.473 0.494 

Age 0.550 0.520 0.525 

Tumor stage 0.680 0.691 0.668 

Risk score 0.661 0.630 0.610 

Nomogram 0.773 0.735 0.722 

TCGA, The Cancer Genome Atlas; OS, overall survival; AUC, area under curve.

https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
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Associations of the inflammatory response–related genes 
with treatment responses

First, we analyzed the correlations of the risk score with 
the sensitivities to common antitumor drugs (Figure 5A and 
Table S3). For cisplatin and docetaxel, the risk score showed 
no significant correlation with the half maximal inhibitory 
concentration (IC50) values. However, the sensitivity of 
tumor cells to some other chemotherapy drugs, including 
mitomycin-C and vinorelbine, slightly decreased with 
the increase of the risk score. A negative correlation was 
revealed between the risk score and the IC50 values of the 
drugs targeting the BCR–ABL fusion protein, sarcoma 
(Src), vascular endothelial growth factor (VEGFR), and 
phosphatidylinositol-3-kinase (PI3K)–mammalian target 
of rapamycin (mTOR) pathway. However, the IC50 values 
of several inhibitors of epidermal growth factor receptor 
(EGFR) or polo-like kinase (PLK) were positively correlated 
with the risk score, especially afatinib (BIBW2992).

Considering that the activated TME may lead to better 
survival outcomes, especially for patients treated with 
immune checkpoint inhibitors (ICIs), we quantified the 
fractions of 22 immune cell subpopulations in the tumor 
samples (Table S4). In the low-risk group, there were more 
activated CD4+ memory T cells and follicular helper T 
cells, while more naïve B cells, monocytes, and resting mast 
cells were observed in the high-risk group (Figure S5). 
Correlation analysis also revealed that the risk score was 
positively correlated with the densities of monocytes, M2 
macrophages, resting CD4+ memory T cells, and resting 
mast cells, while it was negatively correlated with activated 
CD4+ memory T cells (Figure 5B). The expressions of 
most of the candidate DEGs were significantly related to 
the infiltration of activated/resting CD4+ memory T cells, 
M2 macrophage, and monocytes. These results suggest 
that the tumors with a higher risk score may have an 
immunosuppressive microenvironment, which may impede 
the immune surveillance and elimination of the cancer cells.

Subsequently, the ERP107734 cohort including 45 
patients with advanced GC treated with pembrolizumab 
monotherapy was used to estimate the association 
between the risk score and response to ICIs. Compared 
to the nonresponders (n=33), the responders (n=12) had 
a significantly lower risk score (P=0.009; Figure 5C). We 
plotted the ROC curve for predicting the patient’s response 
to pembrolizumab based on the risk score and found an 
AUC of 0.755 (95% CI: 0.595–0.915; P=0.010; Figure 5C).

Discussion

Inflammation, which enables epigenetic alterations and 
results in the production of growth factors, is a crucial cause 
of newly emergent tumors and malignant progression. 
Inflammation-reducing strategies that inhibit either the 
initiation or propagation of persistent inflammation (e.g., 
anti-infective agents, nonsteroidal anti-inflammatory 
drugs (NSAIDs), and other inflammation-reducing drugs 
including statins and metformin) might therefore prevent 
or delay cancer initiation (48). In gastric cancer, antiviral 
therapies for EBV and antibacterial therapies for H. pylori 
are the main anti-inflammatory strategies in GC treatment. 
Besides, targeting interleukin-6 may overcome stroma-
induced resistance to chemotherapy in GC (49). However, 
some pro-inflammatory cytokines or stimulators (TNF-α, 
cGAS-STING pathway activators) can promote the 
infiltration of immune cells into infected tissues and thus 
significantly improve the efficacy of tumor therapy (50), 
suggesting that inflammation is a “double-edged sword”, 
making inflammation regulation an important issue to 
improve the efficacy of cancer therapy (51). Identification 
of the most critical drivers affecting inflammatory TME 
tumor, avoidance of the conversion of acute-to-chronic 
inflammation induced by anticancer therapies, and reduction 
of the severe inflammatory side effects of anticancer therapies 
(CAR-T therapy induced inflammatory storm) are important 
challenges involved in inflammation regulation (51,52). In 
addition, the different inflammatory responses of cancer 
patients should be considered in cancer management, and 
personalized treatment strategies regarding tumor-associated 
inflammation will help improve anti-cancer efficacy.

In this study, we systematically investigated the mRNA 
expression of inflammatory response–related genes in GC 
tissues and analyzed their associations with OS. A novel 
prognostic model integrating 11 inflammatory response–
related genes was constructed based on TCGA GC data 
and validated in 3 independent cohorts. Further analyses 
revealed that the risk score obtained by our model may 
represent the pattern of the TME constructed through 
the recruitment and differentiation of various immune 
cells. A high risk score indicated the presence of an 
immunosuppressive microenvironment, potentially leading 
to patients’ nonresponse to immunotherapy, which is 
supported by the results of ERP107734 cohort. Moreover, 
the risk score was related to the tumor cell’s sensitivity to 
chemotherapeutic and targeted drugs.

https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
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Figure 5 Relationship between the risk score and antitumor treatment. (A) Correlation between antitumor drug IC50 and the risk score/
candidate gene expression. (B) Correlation between immune cell infiltration fraction and the risk score/candidate gene expression. (C) 
Comparison of the risk score between responders and nonresponders in the ERP107734 cohort and ROC curve for predicting patient 
response to immunotherapy with the risk score in the ERP107734 cohort. IC50, half maximal inhibitory concentration; ROC, receiver 
operating characteristic.
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The relationship between inflammation and cancer has 
been well studied, and cancer prognosis estimation based 
on inflammatory response–related factors, such as with the 
Glasgow prognostic score and its modified version, has 
been conducted (31). Although the early studies in this area 
were limited to a few typical factors, such as C-reactive 
protein, albumin, and lymphocyte–monocyte ratio, the 
development of high-throughput sequencing technology 
in the last decade has made it possible to comprehensively 
screen hub biomarkers. We first analyzed the correlation 
between the expression of multiple inflammatory response–
related genes and the survival outcomes of patients with 
GC. A weighted model to estimate the prognosis was 
established, and its independence and robustness were 
then verified in a training cohort and an external validation 
cohort. Several candidate genes in our model, including 
ADAMTS12, APOA1, APOD, and ZFP36, have been 
reported to be inflammation inhibitors (53-57) and were 
associated with a high-risk score in our study. On the other 
hand, PVT1, DNMT1, and TNFAIP2 have been reported 
to be proinflammatory genes (58-64), and their expressions 
were negatively correlated with the risk score in our study. 
Overall, our model attested to the role of inflammatory 
response in cancer prognosis, highlighting the importance 
of inflammatory response in the suppression of the tumor.

In addition to the association between GC prognosis 
and mRNA levels of inflammatory-related genes, previous 
study has also explored the role of gene polymorphisms in 
GC. For instance, the rs2227692 C>T polymorphism in 
SERPINE1 intron affecting gene expression is associated 
with diffuse-type gastric cancer susceptibility (65). The 
TNFAIP2 3' UTR rs8126 T>C polymorphism, which might 
affect TNFAIP2 protein expression, is associated with GC 
risk in the Chinese population, especially in cases with males 
aged 60 years or older, H. pylori-negative, non-smoking and 
non-drinking individuals (66). Besides, several researches 
and meta-analyses have also demonstrated the association 
between the DNMT1 rs2228612 A>G polymorphism and 
GC risk (67-69). These results emphasized the potential roles 
of inflammatory-related gene polymorphisms in GC, and the 
associations of polymorphisms of CREB3L3, ADAMTS12, 
APOD, GFRA1, KIT, ZFP36, APOA1, and PVT1 with GC 
risk are of great potential for further researches.

Although the risk score was trained in TCGA-STAD 
cohort with a majority Western population, it was 
validated in both the Asian population cohorts (GSE15459 
and GSE66229) and the Western population cohort 
(GSE13861), indicating the race-independent prognostic 

power of the risk score. The combination of the risk score 
and clinical features including age, sex, and stage achieved 
consistent prognostic power across all cohorts, suggesting 
that the risk score may be a robust and useful tool for risk 
stratification in patients with GC.

Various immune cells involved in inflammatory response 
constitute the complicated immune microenvironment, 
which may affect the immune surveillance and elimination 
of tumor cells during treatment, especially immunotherapy. 
In the present study, patients with a high-risk score tended 
to have a poor survival outcome, an immunosuppressive 
TME, and an unfavorable response to pembrolizumab 
monotherapy. These results indicate the potential of 
predicting immunotherapy efficacy using the activity of 
inflammatory response in advanced GC. We also found 
that the tumor cells with a high-risk score may be resistant 
to several chemotherapeutic drugs and sensitive to the 
chemicals targeting BCR–ABL, Src, PI3K/mTOR, and 
VEGFR. These results suggest the possibility of applying 
this model in more scenarios.

TCGA project has uncovered four molecular subtypes 
of gastric cancer: EBV, MSI, genomically stable (GS), and 
CIN. Based on our results, the EBV and MSI subtypes 
obtained lower risk scores compared to the CIN and GS 
subtypes (Figure S4F), which was associated with improved 
prognosis. These results coincide with previously published 
studies reporting the worst prognosis in the GS subtype 
and the best prognosis in the EBV subtype (70). Besides, 
the lower risk scores in the EBV and MSI subtypes were 
associated with lower densities of immunosuppressive 
tumor-infiltrating immune cells, lower levels of TGF-beta 
response, and response to pembrolizumab, suggesting the 
potential of immunotherapies in EBV and MSI subtypes 
of GC with lower risk scores. Taken together, hopefully, 
these results can explain preferably the association between 
the risk score and the GC molecular subtypes, which may 
provide evidence for further research into the inflammatory 
features in GC molecular subtypes. Constructed and 
validated in 4 independent cohorts, our model exhibited 
wide utility in different populations. Besides, the 
measurement of mRNA levels of 11 genes was relatively 
economic, and together with the easily accessible clinical 
information, this model is of great potential for clinical 
practice. However, some limitations to this study should 
also be mentioned. First, since our model was constructed 
and validated with limited retrospective public data, more 
prospective studies are warranted to verify its clinical utility. 
Second, the links between the risk score and immune 

https://cdn.amegroups.cn/static/public/JGO-23-128-Supplementary.pdf
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activity or drug sensitivity based on in silico prediction 
need to be experimentally addressed. Third, considering 
the highly complex TME of GC and multiple driving 
factors of the GC prognosis, a single model integrating 
only mRNA data might not be sufficient to guide the 
clinical decision-making. Although we have developed a 
nomogram including the risk score and clinical features 
including age, sex, and stage, the prediction accuracy of 
this nomogram can be improved if other genomic features 
are also incorporated. However, the genomic data are only 
available in TCGA training cohort and are missing in the 3 
validation sets. A GC cohort with multiomics data should 
be included in future research.

Conclusions

Our study constructed a novel model based on the mRNA 
expression of 11 inflammatory response–related genes in 
GC. The risk score obtained by this model was proven 
to be independently associated with survival outcomes in 
both the training and the validation cohorts, demonstrating 
the robustness of its prognostic utility. Additionally, the 
risk score was associated with immune cell infiltration 
and responses to chemotherapeutic, targeted, and 
immunotherapeutic treatments. With further validation 
using a prospective setting, this inflammatory response–
related model may potentially change the management of 
GC by enabling risk stratification and predicting response 
to systemic therapy.
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Supplementary

Table S1 The training and validation cohorts in this study

TCGA GSE15459 GSE13861 GSE66229

No. of patients 348 190 64 300

Gender

Female 123 (35.34%) 67 (35.26%) 19 (29.69%) 101 (33.67%)

Male 225 (64.66%) 123 (64.74%) 45 (70.31%) 199 (66.33%)

Age 　 　

<65 149 (42.82%) 83 (43.68%) 39 (60.94%) 216 (72.00%)

≥65 196 (56.32%) 107 (56.32%) 25 (39.06%) 84 (28.00%)

Stage 　

I 46 (13.22%) 31 (16.32%) 12 (18.75%) 30 (10.00%)

II 110 (31.61%) 29 (15.26%) 11 (17.19%) 97 (32.33%)

III 144 (41.38%) 71 (37.37%) 25 (39.06%) 96 (32.00%)

IV 34 (9.77%) 59 (31.05%) 16 (25.00%) 77 (25.67%)

Molecular classification

EBV 26 (7.47%) –

CIN 180 (51.72%) –

MSI 57 (16.38%) –

GS 63 (18.1%) –

H. pylori infection

Negative 139 (39.94%) –

Positive 18 (5.17%) –

With radiation therapy

No 229 (65.8%) –

Yes 45 (12.93%) –

TCGA, The Cancer Genome Atlas; EBV, Epstein-Barr virus; CIN, chromosomal instability; MSI, microsatellite instability; GS, genomically 
stable; H. pylori, Helicobacter pylori.
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Table S2 The 11 DEGs used for calculating the risk score

Symbol Description Regression coefficient (βi)

SERPINE1 serpin family E member 1 0.19

CREB3L3 cAMP responsive element binding protein 3 like 3 0.09

ADAMTS12 ADAM metallopeptidase with thrombospondin type 1 motif 12 0.043

APOD apolipoprotein D 0.038

GFRA1 GDNF family receptor alpha 1 0.021

KIT KIT proto-oncogene, receptor tyrosine kinase 0.011

ZFP36 ZFP36 ring finger protein 0.0077

APOA1 apolipoprotein A1 0.007

DNMT1 DNA methyltransferase 1 -0.059

PVT1 Pvt1 oncogene -0.11

TNFAIP2 TNF alpha induced protein 2 -0.14

DEG, differentially expressed gene; AMP, Adenosine monophosphate; ADAM, a disintegrin and metalloproteinase; TS-1, thrombospondin 
type 1; GDNF, glial cell line-derived neurotrophic factor; KIT, kitproto-oncogeneprotein; ZFP36, zinc finger protein 36; PVT1, plasmacytoma 
variant translocation 1; TNF, tumor necrosis factor.



Figure S1 Expression levels of the inflammatory-related genes between tumor and normal tissues. Immunohistochemistry (IHC) staining 
samples of normal tissue (left) and GC (right) samples, including ADAMTS12 (A, normal, https://images.proteinatlas.org/35973/73527_
A_2_1.jpg; tumor, https://images.proteinatlas.org/35973/73526_B_3_4.jpg), APOA1 (B, normal, https://images.proteinatlas.
org/46715/126224_A_2_1.jpg; tumor, https://images.proteinatlas.org/46715/126237_B_2_8.jpg), APOD (C, normal, https://images.
proteinatlas.org/40520/85189_A_1_1.jpg; tumor, https://images.proteinatlas.org/40520/85190_B_1_1.jpg), CREB3L3 (D, normal, https://
images.proteinatlas.org/56228/163167_A_5_1.jpg; tumor, https://images.proteinatlas.org/40671/163174_B_1_2.jpg), DNMT1 (E, normal, 
https://images.proteinatlas.org/2694/8662_A_6_1.jpg; tumor, https://images.proteinatlas.org/5876/14025_B_3_2.jpg), GFRA1 (F, normal, 
https://images.proteinatlas.org/43829/99317_A_5_1.jpg; tumor, https://images.proteinatlas.org/43829/99327_B_3_2.jpg), KIT (G, normal, 
https://images.proteinatlas.org/72867/156398_A_3_1.jpg; tumor, https://images.proteinatlas.org/72867/156396_B_1_2.jpg), SERPINE1 
(H, normal, https://images.proteinatlas.org/68501/149553_A_1_1.jpg; tumor, https://images.proteinatlas.org/68501/149552_B_2_7.jpg), 
TNFAIP2 (I, normal, https://images.proteinatlas.org/4598/155681_A_6_1.jpg; tumor, https://images.proteinatlas.org/4598/155679_B_1_1.
jpg), and ZFP36 (J, normal, https://images.proteinatlas.org/6009/20650_A_5_1.jpg; tumor, https://images.proteinatlas.org/6009/20651_
B_2_8.jpg). All IHC images were downloaded from the Human Protein Atlas database (Human Protein Atlas v22.0. proteinatlas.org, https://
www.proteinatlas.org/). GC, gastric cancer.
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Figure S2 Performance comparison between the risk score and 3 previous models. ROC curves for predicting 1- (A), 3- (B), and 5-year 
(C) OS in TCGA-STAD cohort. ROC, receiver operating characteristic; OS, overall survival; TCGA-STAD, The Cancer Genome Atlas 
stomach adenocarcinoma.

Figure S3 Prognostic value of the risk score in TCGA pan-cancer data set. ACC, adrenocortical cancer; BLCA, bladder cancer; BRCA, 
breast cancer; CESC, cervical cancer; CHOL, bile duct cancer; COAD, colon cancer; DLBC, large B-cell lymphoma; ESCA, esophageal 
cancer; GBM, glioblastoma; HNSC, head and neck cancer; KICH, kidney chromophobe; KIRC, kidney clear cell carcinoma; KIRP, kidney 
papillary cell carcinoma; LAML, acute myeloid leukemia; LGG, lower grade glioma; LIHC, liver cancer; LUAD, lung adenocarcinoma; 
LUSC, lung squamous cell carcinoma; MESO, mesothelioma; OV, ovarian cancer; PAAD, pancreatic cancer; PCPG, pheochromocytoma 
and paraganglioma; PRAD, prostate cancer; READ, rectal cancer; SARC, sarcoma; SKCM, skin cutaneous melanoma; STAD, stomach 
cancer; TGCT, testicular cancer; THCA, thyroid cancer; THYM, thymoma; UCEC, endometrioid cancer; UCS, uterine carcinosarcoma; 
UVM, ocular melanoma; HR, hazard ratio; 95% CI, 95% confidence interval.
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Figure S4 Association between the risk score and clinical features. (A-F) Comparison of the risk score between patient groups with different 
clinical characteristics in TCGA cohort. (G,H) Somatic mutation landscapes of high-risk and low-risk patients in TCGA cohort. (I) 
Comparison of tumor mutational burden (TMB)–related characteristics between high-risk and low-risk groups in TCGA cohort. ns, non-
significant; ***P<0.001; and ****P<0.0001 by Mann-Whitney test.



Table S3 Detailed data of the correlates between the drug sensitivity and gene expression/risk score

Drugs
Risk Score SERPINE1 CREB3L3 ADAMTS12 APOD GFRA1 KIT ZFP36 APOA1 DNMT1 PVT1 TNFAIP2

Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q)

A.443654 0.384220386 11.86966623 0.11927379 1.370183466 0.099223061 1.017659389 0.087214161 0.835136328 0.458829147 17.27408837 0.511274387 21.9625735 0.478646134 18.9625735 0.031262359 0.2077152 0.116389098 1.315664767 -0.34362599 9.467245621 -0.20521261 3.523255297 -0.23778676 4.628932138

A.770041 -0.44594527 16.23284413 -0.3770125 11.39685563 -0.06550169 0.541040025 -0.32355957 8.399027104 -0.32348241 8.396855627 -0.26793977 5.806875402 -0.18663338 2.970975577 -0.28619753 6.590066877 -0.06685987 0.558193173 0.274200047 6.067019178 0.194502144 3.194543321 0.05523312 0.424540563

ABT.263 -0.13708451 1.729809805 -0.04434755 0.321859455 -0.17797537 2.732051931 -0.00408487 0.021849629 -0.31714212 8.076755981 -0.29117505 6.815308569 -0.35455171 10.09258864 0.048824213 0.362359465 -0.12755258 1.535876225 -0.17917663 2.762895805 -0.0375998 0.259136529 0.036999852 0.254985337

ABT.888 0.30157344 7.305394801 0.108712817 1.177141379 -0.05312322 0.402274941 0.059157679 0.465435756 0.040484205 0.285489197 0.125901377 1.500767034 0.085020531 0.80086865 0.101134771 1.048418194 0.014633881 0.082545176 -0.49357529 20.30103 -0.32682667 8.565431096 -0.29631289 7.054531415

AG.014699 -0.27763087 6.21395879 -0.22042081 4.021363052 0.160881051 2.287691808 -0.20961097 3.664421757 -0.33705763 9.106238238 -0.4038913 13.14569396 -0.35888202 10.31875876 -0.17671535 2.696569789 0.142679628 1.851625039 0.225368716 4.190440285 0.047712022 0.351926486 0.099224456 1.017659389

AICAR 0.218484009 3.953899118 0.037463123 0.258010971 0.072621303 0.630783836 -0.00455099 0.024503128 0.103052773 1.080149478 0.310209007 7.735182177 0.254092626 5.249491605 0.200510423 3.374399487 0.108799378 1.178423029 -0.28253237 6.42945706 -0.3640731 10.6216021 -0.13427527 1.669975907

AKT.inhibitor.VIII 0.28536125 6.552841969 0.148524468 1.984488981 0.190859246 3.090355195 0.113942335 1.269545183 0.253773718 5.238072162 0.091954213 0.903811738 0.037033451 0.254985337 0.064959523 0.535607057 0.123621187 1.454170177 -0.05306341 0.401863167 -0.01786567 0.104945035 -0.1723036 2.577284125

AMG.706 -0.43023821 15.02456819 -0.25548415 5.305394801 -0.05546975 0.427181725 -0.14506261 1.904346079 -0.4627278 17.57511836 -0.31947356 8.199282922 -0.29167733 6.838631998 -0.15404556 2.118691252 -0.15411504 2.120000215 0.229981774 4.347753659 0.148245993 1.977957303 0.159278494 2.248055257

AP.24534 -0.3835857 11.82681373 -0.39853337 12.77989191 0.057090205 0.443434189 -0.36017673 10.39147397 -0.45162269 16.68824614 -0.51852441 22.65169514 -0.51122997 21.9625735 -0.25613164 5.329754147 0.090773685 0.886917343 0.037078155 0.254985337 0.19511234 3.211105112 -0.08743967 0.838148331

AS601245 0.009469283 0.051232503 -0.11977522 1.379444371 0.208876402 3.640291601 -0.17815755 2.735248506 -0.10562027 1.124721823 -0.19818411 3.303741491 -0.2155082 3.8540302 -0.11268379 1.247095737 0.190552528 3.081859006 -0.03008781 0.197264853 0.044600678 0.323784322 -0.19378289 3.173229587

ATRA 0.174170918 2.628657233 0.066721488 0.556601728 -0.05764288 0.449184212 0.056773559 0.439732107 -0.0883759 0.852084147 -0.07645387 0.680680347 -0.14195497 1.83495363 0.025961372 0.163033041 -0.03790219 0.261697178 -0.40562764 13.25649024 -0.22497663 4.177178355 -0.20702298 3.583181485

AUY922 -0.01068341 0.058373599 -0.26423332 5.651695137 0.385674943 11.9625735 -0.25398898 5.245651664 -0.00936108 0.050706235 -0.04549191 0.332009771 -0.05267559 0.398082727 -0.15811391 2.219432338 0.442890307 16.00436481 -0.07071666 0.606662399 0.010059547 0.05505962 -0.14376819 1.875846613

Axitinib -0.17015183 2.52160668 -0.11877123 1.360502813 0.067816614 0.569567017 -0.19104883 3.095759031 -0.24776402 5 -0.2644036 5.655607726 -0.32074435 8.262807357 -0.03132586 0.208041681 0.018800183 0.109339011 -0.09923898 1.017659389 0.123709456 1.455641535 0.011623904 0.063543322

AZ628 -0.08106921 0.741811419 -0.22614662 4.216811309 0.080164329 0.730822641 -0.32259032 8.351639989 0.002252856 0.01317768 -0.0616406 0.495105895 -0.0156914 0.089497203 -0.18532643 2.935853242 0.225530163 4.195179321 -0.10141495 1.053206329 -0.07794847 0.700704437 -0.06097887 0.487658421

AZD.0530 -0.50475158 21.34775366 -0.39568569 12.61439373 0.005788747 0.03176588 -0.2988482 7.175874166 -0.39194052 12.37263414 -0.40180616 13.00130484 -0.32236964 8.341035157 -0.2933442 6.913640169 -0.0241006 0.149686082 0.407069559 13.35359627 0.234060946 4.493494968 0.120096971 1.385802002

AZD.2281 -0.1950235 3.208866784 -0.21174338 3.733401449 0.048491936 0.359458857 -0.21669727 3.89450344 -0.34353658 9.463441557 -0.30361217 7.408935393 -0.32853311 8.653647026 -0.17984178 2.780525502 0.045900227 0.335068317 -0.03311316 0.221787377 0.004047851 0.021849629 -0.06487695 0.535147544

AZD6244 0.2835113 6.473660723 0.017344312 0.101219285 0.171176366 2.547066732 -0.01235227 0.067763081 0.260324711 5.49757288 0.13510386 1.686682658 0.099998946 1.02948565 -0.07583542 0.672029717 0.314043019 7.924453039 -0.10884949 1.178993018 -0.10711002 1.150904099 -0.28406996 6.496209317

AZD6482 -0.25577088 5.316052869 -0.26954058 5.872895202 0.092111985 0.905753494 -0.26325411 5.614393726 -0.3717155 11.06905097 -0.50835695 21.68402965 -0.47913161 18.99567863 -0.13517932 1.68797552 0.067147743 0.561197499 0.089385581 0.866326328 0.186832981 2.976583322 -0.15972069 2.25943545

AZD7762 -0.07656606 0.681690511 -0.29310302 6.903089987 0.177969958 2.732051931 -0.47790638 18.91364017 -0.01288046 0.07097156 0.024821561 0.154715781 -0.06804723 0.572477052 -0.0532092 0.403007961 0.200496186 3.374399487 -0.20980203 3.670376387 0.054472582 0.416350851 -0.25695055 5.360513511

AZD8055 -0.28243527 6.425968732 -0.26355792 5.625251654 0.106693193 1.143678414 -0.19686918 3.262525078 -0.33752118 9.125518182 -0.34559467 9.581698709 -0.32995196 8.718966633 -0.15517483 2.146216945 0.054852709 0.420111607 0.071370708 0.61493085 0.174182592 2.628657233 -0.01460911 0.082545176

BAY.61.3606 0.262013498 5.560667306 -0.021106 0.125109853 0.242395898 4.801342913 -0.12020005 1.387548972 0.167101701 2.442371309 0.062642031 0.507706245 -0.04554914 0.332044577 0.056279536 0.43543033 0.294451261 6.966576245 -0.51122456 21.9625735 -0.19308215 3.154482758 -0.27122253 5.943095149

Bexarotene -0.4021262 13.02045163 -0.40575008 13.26042766 0.075162885 0.664488898 -0.3795874 11.56863624 -0.26435178 5.653647026 -0.33752289 9.125518182 -0.30749516 7.600326279 -0.32999695 8.718966633 0.079851378 0.726283225 0.097526557 0.990061884 0.362357833 10.51999306 -0.06176674 0.496451972

BI.2536 0.368224313 10.85387196 0.053963184 0.411006333 0.137363873 1.734068367 -0.05561325 0.428547783 0.424389954 14.59345982 0.42771656 14.84163751 0.346983631 9.661543506 0.044469128 0.322828641 0.22223203 4.081969663 -0.48743261 19.73992861 -0.26168007 5.55129368 -0.22827192 4.289036881

BIBW2992 0.570476485 28.39040559 0.315968709 8.022276395 0.228181149 4.28567024 0.268303385 5.818156412 0.483186299 19.34678749 0.491089802 20.07007044 0.471341437 18.326058 0.171812709 2.564244954 0.199577333 3.347825241 -0.11858728 1.357509967 -0.32159231 8.306273051 -0.20036521 3.370701537

Bicalutamide -0.05156255 0.386490044 -0.12359955 1.45413948 0.16591524 2.41133934 -0.15537472 2.150960499 0.204926727 3.514197683 0.020279118 0.11925754 0.07528103 0.66578545 -0.18228855 2.849228214 0.150436776 2.031064594 0.242625898 4.809668302 0.16745193 2.451129009 -0.01841579 0.107541442

BI.D1870 0.121674141 1.414526152 -0.15761021 2.207028424 0.174236742 2.62945823 -0.15775856 2.210468431 0.189190621 3.043733096 0.356956617 10.22694531 0.271490754 5.954677021 -0.02059803 0.121125566 0.176373375 2.687043011 -0.40077398 12.93930216 -0.21088148 3.705275919 -0.17434945 2.632185237

BIRB.0796 0.317586028 8.099632871 0.214866399 3.83399936 0.029178647 0.189187426 0.265783159 5.716698771 0.188808501 3.033539589 0.358636578 10.30980392 0.260059903 5.4867824 0.257452263 5.379863945 0.006943078 0.037781626 -0.32202653 8.326979093 -0.43446146 15.35359627 -0.03212939 0.213025693

Bleomycin 0.197684673 3.287963457 -0.14151021 1.825128416 0.359239473 10.33629907 -0.18262682 2.858938914 0.108330982 1.171328286 0.099561872 1.021931359 -0.02054535 0.120958936 -0.04774363 0.351982261 0.368856434 10.88941029 -0.2608697 5.518557371 -0.18558013 2.943100482 -0.29217534 6.860120914

BMS.509744 -0.13226188 1.627565136 -0.29186384 6.844663963 0.109828741 1.196701875 -0.39314553 12.45469288 0.009195649 0.049868565 0.061434168 0.49302773 0.087388991 0.8376734 -0.18715331 2.985960223 0.168321238 2.472917113 0.017883893 0.104945035 0.08024147 0.731672475 -0.14392138 1.879124898

BMS.536924 -0.18979768 3.060430332 -0.20830174 3.621774761 -0.04186947 0.297482634 -0.2568993 5.359518563 -0.04779146 0.352226493 0.00732349 0.039689714 0.081092555 0.741817818 -0.19968155 3.350623272 0.009154362 0.049868565 0.196246171 3.24541623 0.115123718 1.291886368 -0.01960116 0.115210815

BMS.708163 -0.06520924 0.538363765 -0.10784522 1.163512092 0.113972265 1.269731569 -0.00902281 0.049303529 -0.0061068 0.033731865 -0.14112211 1.816698575 -0.17962709 2.775238585 -0.06296037 0.511442803 0.137751079 1.741997984 0.263356043 5.617982957 0.054724007 0.418831476 -0.0486733 0.361270938

BMS.754807 -0.25585943 5.318758763 -0.23678391 4.595166283 0.200126937 3.364098245 -0.36131113 10.4609239 -0.19136489 3.104571929 -0.21295238 3.773902982 -0.24495364 4.899629455 -0.11093663 1.216381727 0.197122313 3.270162413 0.163229249 2.344454461 0.128129745 1.547818751 0.160061526 2.268108784

Bortezomib -0.08927396 0.864813433 -0.26367723 5.628932138 -0.01224379 0.067448194 -0.35879375 10.31605287 0.028406996 0.18220211 0.050573934 0.377477041 0.049346424 0.366054276 -0.23859086 4.657577319 0.131527252 1.612697931 -0.16051967 2.279971584 0.076871298 0.685983596 -0.18770257 3.001901153

Bosutinib 0.221318587 4.053547735 -0.00641432 0.035366272 0.079289325 0.718235079 0.033414987 0.223615364 0.14411329 1.882874002 0.254102877 5.249491605 0.168097433 2.467142472 0.049845002 0.370378525 0.1305039 1.595292914 -0.31591689 8.020907099 -0.32456071 8.448550002 -0.26190188 5.557520231

Bryostatin.1 -0.34339393 9.457174573 -0.24559459 4.920818754 0.058997103 0.463680897 -0.16931242 2.499354816 -0.1346927 1.678051417 -0.14040257 1.800786081 -0.10266809 1.074142726 -0.20747742 3.595390328 -0.01088728 0.059615699 0.483079522 19.34678749 0.269952309 5.88941029 0.080355366 0.73273944

BX.795 -0.43934103 15.73518218 -0.38584909 11.97061622 0.063874116 0.522801535 -0.36784276 10.83268267 -0.39648495 12.65169514 -0.44242334 15.97061622 -0.45996355 17.35654732 -0.24680416 4.962573502 0.046182119 0.337404593 0.115669563 1.302630607 0.210137737 3.680683614 0.04228945 0.301472109

Camptothecin 0.16453791 2.377355731 -0.04978635 0.369998518 0.16968177 2.509308056 -0.15811619 2.219432338 0.064921083 0.535416387 0.220388344 4.020907099 0.153511388 2.105788646 0.081221542 0.743493631 0.203596141 3.472437117 -0.35861722 10.30980392 -0.2689244 5.844663963 -0.16785284 2.461750726

CCT007093 -0.42551838 14.6716204 -0.14777817 1.967166643 -0.04446117 0.322828641 -0.06660788 0.555357522 -0.59240681 31.17717835 -0.63488219 37.02045163 -0.57611204 29.05998184 -0.16285055 2.334796437 -0.12906027 1.566380636 0.39590437 12.62525165 0.227576583 4.2644011 0.182193157 2.847498537

CCT018159 0.449561744 16.52578374 0.112947742 1.250729239 0.28904187 6.718966633 0.049262711 0.365381053 0.434376323 15.35359627 0.521899141 22.99139983 0.422860335 14.49079748 0.207063694 3.583897286 0.289374078 6.730487056 -0.45234735 16.74232143 -0.31259626 7.850780887 -0.26589335 5.718966633

CEP.701 -0.0745894 0.657517564 -0.21802473 3.938736058 0.231638737 4.406713933 -0.2800241 6.318758763 -0.09759746 0.990949575 -0.05089911 0.380100196 -0.08038213 0.732799116 -0.14122404 1.818684057 0.24559772 4.920818754 -0.11046738 1.208327769 0.074951018 0.66253128 -0.13710643 1.72985923

CGP.082996 0.199692083 3.350623272 -0.13117076 1.606299141 0.112137975 1.238238022 -0.13151017 1.612697931 0.226743436 4.237321436 0.274951189 6.100726813 0.284181576 6.500312917 -0.11272735 1.247404801 0.178154133 2.735248506 -0.40846051 13.45345734 -0.1300076 1.585216213 -0.39383175 12.49349497

CGP.60474 -0.24664585 4.958607315 -0.37959708 11.56863624 0.052741668 0.39856891 -0.2890435 6.718966633 -0.16283887 2.334796437 -0.23200171 4.417936637 -0.14807543 1.974153283 -0.3508353 9.876148359 0.097694268 0.992304217 0.147335682 1.957041666 0.252041935 5.167491087 -0.26594632 5.721246399

CHIR.99021 -0.18323046 2.876771512 -0.25669286 5.351639989 0.151333462 2.052030799 -0.31525231 7.987162775 -0.09442831 0.939995299 -0.25984208 5.478861916 -0.22804498 4.281498311 -0.16784857 2.461750726 0.227294406 4.254925208 0.019798479 0.116594223 0.083562667 0.779053748 -0.04521458 0.329788284

CI.1040 0.077806666 0.699235498 -0.17264927 2.586713483 0.126859845 1.520985518 -0.21766567 3.927220887 0.15917314 2.245738991 0.0225203 0.136592213 -0.01127396 0.061984817 -0.12133559 1.4077435 0.287788935 6.663540266 -0.08763216 0.840984076 0.007950485 0.043146046 -0.2765742 6.168130226

Cisplatin 0.078591977 0.709562637 -0.03601152 0.246288623 0.160926325 2.288401282 -0.1807054 2.80535858 0.045253015 0.329906959 0.186549381 2.968965796 0.181227038 2.819952729 0.0684117 0.576945625 0.192510678 3.138668148 -0.18343661 2.882487092 -0.17201146 2.569414642 -0.02010429 0.118337538

CMK -0.08027906 0.731902097 -0.28391734 6.48945499 0.14454585 1.893041689 -0.37618078 11.34486157 0.092701653 0.91367856 0.247901259 5.003488328 0.165825215 2.409900375 -0.03795857 0.261988389 0.184346354 2.908025101 -0.18471822 2.918281576 -0.04941732 0.366576733 -0.13007281 1.586008699

Cyclopamine 0.227072879 4.247951552 -0.01032065 0.056732324 0.112325903 1.24116852 -0.20363914 3.473216315 0.134784952 1.679730944 0.122105805 1.422881164 0.129163348 1.568245048 -0.00477707 0.025795669 0.273282618 6.030118356 -0.52911956 23.73048706 -0.13084331 1.601176147 -0.22917425 4.318758763

Cytarabine 0.179275151 2.765268406 -0.06694586 0.559054443 0.151671447 2.059716413 -0.24207806 4.790484985 0.273857506 6.053547735 0.334934896 8.987162775 0.215177619 3.8429363 0.011724986 0.064037826 0.192876283 3.148503772 -0.32899438 8.675717545 -0.21394669 3.80485895 -0.21560701 3.856835253

Dasatinib -0.50252236 21.13667714 -0.43856256 15.67778071 -0.03821456 0.263729105 -0.38797125 12.10846254 -0.39826116 12.76447155 -0.4048597 13.21253953 -0.32589614 8.514278574 -0.35103148 9.886056648 -0.01950605 0.114691032 0.3110077 7.774690718 0.236833451 4.595166283 0.027861151 0.178537063

DMOG -0.35551271 10.14752001 -0.27272795 6.006123085 0.03078059 0.20363294 -0.11750812 1.335885138 -0.45290885 16.78251606 -0.60249084 32.2915791 -0.52688635 23.51004152 -0.26794348 5.806875402 0.000930812 0.005511934 0.245241511 4.906578315 0.311588568 7.801342913 -0.05143271 0.385242617

Docetaxel -0.05116619 0.382989282 -0.23771386 4.628932138 0.230198526 4.354577731 -0.35585667 10.16685289 0.130775826 1.600097806 0.332120535 8.832682665 0.263498982 5.623423043 -0.04573166 0.33381084 0.170307009 2.525487846 -0.08857493 0.854532137 0.017356556 0.101219285 -0.0937754 0.930084352

Doxorubicin 0.184198575 2.904075737 -0.07537158 0.666796261 0.331335603 8.790484985 -0.14557799 1.915650723 0.084689949 0.796579654 0.14288521 1.855197342 0.027904716 0.178537063 0.076453016 0.680680347 0.348379991 9.739928612 -0.36342959 10.58335949 -0.23720703 4.609064893 -0.14717794 1.953579449

EHT.1864 -0.01140038 0.062254532 0.099491541 1.021382176 -0.10825584 1.170679017 0.086966438 0.831394834 -0.19043579 3.078775631 -0.04989825 0.37069449 -0.0038306 0.021296515 -0.02004165 0.118088335 -0.10176945 1.058988841 -0.0693129 0.588387293 0.002314359 0.01317768 0.065882362 0.545622088

Elesclomol -0.18224156 2.848385028 -0.19827494 3.306078805 0.216978086 3.903879383 -0.19132616 3.103962363 -0.13110271 1.605445379 -0.07910052 0.71601631 -0.10830536 1.171236227 -0.12999792 1.585216213 0.06158992 0.494764946 0.165870489 2.41062731 0.167430859 2.451075998 -0.01825263 0.106747715

Embelin -0.01407864 0.078920786 -0.1707811 2.537943132 0.222586878 4.093126465 -0.20017101 3.364902464 0.008056408 0.043617723 -0.194169 3.185051571 -0.23165348 4.406713933 -0.0734419 0.64219165 0.203391983 3.466208883 -0.24817917 5.01278077 0.049924729 0.37069449 -0.1507124 2.037114317

Epothilone.B 0.328967619 8.675717545 -0.01891949 0.110054143 0.19492105 3.206187273 -0.10434207 1.102010287 0.383295838 11.81247928 0.372425354 11.11294562 0.239285054 4.681936665 0.058131764 0.454651347 0.28882567 6.709965389 -0.55273183 26.32790214 -0.27101467 5.935542011 -0.26581647 5.716698771

Erlotinib -0.10101062 1.046519467 0.041152202 0.291178157 -0.23820767 4.643974143 0.06397518 0.523839939 -0.13758906 1.738906265 -0.10697534 1.148709753 -0.0352265 0.239465375 -0.09824638 1.001879702 -0.1697344 2.510259706 0.12966876 1.578736519 0.074303236 0.65429235 0.016805301 0.097655547

Etoposide 0.365999931 10.7235382 0.057818836 0.451111839 0.282542983 6.42945706 -0.02548671 0.159291702 0.248000064 5.00656377 0.307966971 7.623423043 0.184047378 2.900023946 0.112278605 1.240636888 0.273876299 6.053547735 -0.42131733 14.37468755 -0.28166505 6.391473966 -0.28588318 6.576754126

FH535 0.100939724 1.0456048 0.036926105 0.254518593 0.07441516 0.65561336 -0.03799957 0.26211877 0.170947956 2.541621597 0.038210278 0.263729105 -0.0254346 0.15910549 -0.03086885 0.204195514 0.002164871 0.012855412 -0.03813169 0.263203986 0.202286911 3.432323268 -0.17286425 2.591820094

FTI.277 -0.10518063 1.117143209 -0.30916715 7.681936665 0.39323847 12.45717457 -0.31419735 7.931814138 -0.05657453 0.438513582 -0.18627603 2.962520115 -0.16350288 2.349864383 -0.20589883 3.545319746 0.351686097 9.924453039 0.115691772 1.302663963 0.052840458 0.399455314 -0.13116877 1.606299141

GDC.0449 -0.03311288 0.221787377 -0.04893526 0.362572716 0.025197993 0.157536896 -0.10047816 1.037496182 -0.20732993 3.59099899 -0.12278348 1.436982813 -0.09398953 0.933065713 -0.04362004 0.314345193 -0.00349119 0.019914458 -0.07356605 0.643681928 -0.11942442 1.372919673 -0.03596682 0.246126462

GDC0941 -0.35792615 10.28399666 -0.34989509 9.823908741 0.138192749 1.750845539 -0.328983 8.675717545 -0.44513747 16.18641901 -0.50103118 21.00174066 -0.49533811 20.44611697 -0.20825476 3.620841387 0.110764362 1.213786677 0.07145613 0.615827192 0.185825574 2.949504241 -0.03137939 0.208130517

Gefitinib 0.160534763 2.279971584 0.071544969 0.616773937 0.023563306 0.145198322 0.139226028 1.774491893 -0.05605118 0.433197235 -0.01874751 0.109180291 0.049002175 0.362626476 -0.06015227 0.477432426 0.059661383 0.471668541 0.083200194 0.773947512 -0.21741624 3.918944481 -0.16117116 2.293486444

Gemcitabine 0.329240968 8.684029655 -0.03476607 0.235098324 0.223156357 4.111820506 -0.15267853 2.084692258 0.290409389 6.779891912 0.341395056 9.343901798 0.232979222 4.454692884 0.036759248 0.253090259 0.321733537 8.312471039 -0.53235903 24.0619809 -0.32514215 8.476253533 -0.27708673 6.189095719

GNF.2 -0.40505588 13.21896306 -0.31083914 7.76700389 -0.05262151 0.397743098 -0.21331087 3.784454962 -0.25935916 5.458420756 -0.13734447 1.734068367 -0.09107465 0.890938429 -0.26187882 5.557520231 -0.16053903 2.279971584 0.385340834 11.94309515 0.285321671 6.552841969 0.04952524 0.36753725

GSK269962A -0.35427181 10.07727454 -0.36439799 10.63451202 0.173330133 2.604764145 -0.44566623 16.22402567 -0.30582403 7.518557371 -0.25504992 5.288192771 -0.23679046 4.595166283 -0.22237582 4.086186148 0.15721499 2.197540106 0.042381706 0.302180878 0.221615 4.063989204 0.075798401 0.671823388

GSK.650394 0.375109304 11.2823295 0.048066807 0.355118535 0.279448437 6.294136288 -0.06753499 0.56628771 0.349507843 9.801342913 0.34892185 9.769551079 0.231217542 4.393618635 0.047512704 0.349925891 0.367575108 10.82102305 -0.47341291 18.50723961 -0.26419745 5.651695137 -0.22165259 4.063989204

GW.441756 0.306368731 7.54515514 0.319622766 8.205511953 0.003903774 0.0213965 0.369058029 10.89962945 0.332575832 8.8569852 0.445817709 16.22914799 0.358037202 10.28399666 0.290978013 6.806875402 -0.10646338 1.140065536 0.051695522 0.387777133 -0.20269409 3.444683017 0.039287731 0.274203816

GW843682X 0.337195724 9.110698297 0.086668601 0.827199265 -0.03414735 0.229166252 0.033521764 0.224194655 0.366856426 10.77728353 0.435043467 15.39469495 0.418108324 14.13846559 -0.01249805 0.068575717 0.083905208 0.784218644 -0.44029178 15.8068754 -0.1931969 3.15753867 -0.28810813 6.677780705

Imatinib -0.56366837 27.58169871 -0.3409876 9.321481621 -0.01802257 0.105682185 -0.27657676 6.168130226 -0.46829672 18.05749589 -0.47807153 18.92081875 -0.41564732 13.96657624 -0.20715111 3.586219257 -0.12042926 1.390670036 0.419446883 14.23507702 0.328679747 8.661543506 0.228406028 4.293282218

IPA.3 0.032016918 0.212452906 -0.11244034 1.243045224 0.162149564 2.318038161 -0.11126949 1.222164184 -0.11638625 1.315664767 -0.07101906 0.61017236 -0.14498089 1.90281178 0.00037614 0.002429457 0.177735282 2.726214464 -0.3569216 10.22694531 -0.14553328 1.915029926 -0.11076408 1.213786677

JNJ.26854165 -0.39619395 12.63451202 -0.35007134 9.832682665 0.088724727 0.856677366 -0.24674066 4.962573502 -0.41532756 13.94692156 -0.35841591 10.29929628 -0.29489346 6.987162775 -0.25994231 5.482804102 0.027700843 0.177331427 0.275502728 6.121478204 0.153953019 2.116781317 0.031700288 0.210233131

JNK.9L 0.14759394 1.96303019 -0.07786902 0.699838447 0.192658513 3.142777297 -0.12049048 1.391533296 -0.05139455 0.385101448 -0.06763436 0.567343427 -0.11680937 1.322695096 -0.07565091 0.669949321 0.192408742 3.136030939 -0.2913197 6.821023053 -0.07890177 0.713646787 -0.36526844 10.68193667

JNK.Inhibitor.VIII -0.04121598 0.291280455 -0.08956383 0.868222395 -0.05425363 0.414279559 0.01707438 0.0992914 -0.15240205 2.078046217 0.043649649 0.314369794 -0.01064924 0.058373599 0.092016571 0.904485422 -0.06422347 0.526548975 -0.22869333 4.301899454 -0.18836602 3.021467988 -0.06566682 0.542980654

JW.7.52.1 0.01275802 0.070301641 -0.13460272 1.676887268 -0.08472756 0.796826488 -0.09193371 0.903811738 0.133550608 1.654858733 0.142728034 1.852324819 0.199345556 3.340799978 -0.21114372 3.713759159 -0.04115078 0.291178157 -0.04264879 0.304813552 0.084928845 0.799739345 -0.2738296 6.053056729

KIN001.135 -0.3283113 8.643974143 -0.2716018 5.958607315 0.178982775 2.758247876 -0.35592188 10.16877031 -0.17545652 2.661766887 -0.11245941 1.243045224 -0.03210519 0.213025693 -0.09239186 0.909452911 0.080625583 0.735903752 0.323752622 8.407823243 0.319004598 8.175223538 0.102912397 1.078315397

KU.55933 -0.13352754 1.654786037 -0.24377767 4.8569852 0.034037721 0.228361915 -0.157295 2.199156775 -0.11108868 1.218985733 -0.03828687 0.26393418 -0.05128151 0.384058405 -0.16695107 2.438684982 0.031909287 0.211691511 -0.03539535 0.240886109 -0.03602377 0.246288623 -0.15157232 2.057667067

Lapatinib -0.01698383 0.098830958 0.033546536 0.224194655 0.004374448 0.023555441 0.046869479 0.344359653 0.064196137 0.52651241 -0.01290523 0.07097156 0.098770867 1.010215749 -0.07544817 0.667597693 -0.03975527 0.278880966 0.408517742 13.45345734 0.133730848 1.658556038 -0.01514556 0.085416095

Lenalidomide 0.148975779 1.994910046 0.087704482 0.841820683 -0.05227954 0.394537865 0.109603196 1.192941496 -0.1209845 1.401251601 -0.12096913 1.401251601 -0.16342401 2.349279462 0.072507672 0.629600432 0.018065272 0.105756089 -0.32462222 8.449771647 -0.27925929 6.286509457 -0.1017985 1.059132392

LFM.A13 -0.44048597 15.81815641 -0.33641753 9.07109231 0.102977916 1.079144826 -0.19353147 3.165765644 -0.39610255 12.63264408 -0.49474016 20.40120949 -0.39663558 12.65955589 -0.30833542 7.640164518 0.045896241 0.335068317 0.537597092 24.62342304 0.245699941 4.920818754 0.100339779 1.035345978

Metformin 0.301546674 7.305394801 0.148547247 1.984569782 -0.04092072 0.289292185 0.137821695 1.742996522 0.165691673 2.407248267 0.146488868 1.936844674 0.165781365 2.40921265 -0.07070499 0.606662399 0.018597734 0.108493582 -0.23490691 4.525783736 -0.04550843 0.332009771 -0.29260786 6.879426069

Methotrexate 0.30026307 7.243363892 0.138574545 1.759441442 -0.09259889 0.912657047 0.135832792 1.701828755 0.137041794 1.729270286 0.296128944 7.046723663 0.247616805 4.995678626 0.213729436 3.797863293 -0.01425432 0.080024887 -0.46095586 17.43533394 -0.36134046 10.4609239 -0.18843008 3.022870184

MG.132 -0.3275015 8.602059991 -0.26782445 5.801342913 -0.04633845 0.338883527 -0.23772468 4.628932138 -0.23330069 4.465973894 -0.2814515 6.382999659 -0.23844593 4.653647026 -0.25234034 5.179142011 -0.00862475 0.046664765 0.329648715 8.70333481 0.312800133 7.860120914 0.002318915 0.01317768

Midostaurin -0.39763131 12.7235382 -0.41044201 13.59176003 0.170991285 2.542312142 -0.45528101 16.97061622 -0.309711 7.709965389 -0.28236466 6.42365865 -0.32142545 8.298432015 -0.13807084 1.748426697 0.109815327 1.196701875 0.160841427 2.287135224 0.114981633 1.289407812 0.050208329 0.37344018

Mitomycin.C 0.413934049 13.85078089 0.068696724 0.580644417 0.296369348 7.056011125 -0.05728808 0.445302656 0.276124029 6.148130399 0.388811519 12.15676722 0.26818892 5.815308569 0.157146368 2.196226088 0.296777864 7.075204004 -0.38664152 12.02273379 -0.36488575 10.66154351 -0.24574351 4.924453039

MK.2206 0.077319193 0.692115293 -0.01810428 0.105799451 0.122010452 1.421276678 -0.04895946 0.362572716 -0.15490092 2.139538492 -0.24562819 4.920818754 -0.27497824 6.100726813 -0.03244801 0.215807348 0.096973878 0.980916347 -0.25114899 5.13076828 0.023422923 0.144240516 -0.21578354 3.86242753

MS.275 0.06835105 0.576429146 -0.09954308 1.021931359 -0.08945992 0.867210468 -0.17170736 2.561766593 0.101621675 1.056642091 0.130565404 1.596234764 0.056639162 0.43868001 -0.04868042 0.361270938 0.035893356 0.245670155 -0.55142089 26.20760831 -0.06035074 0.479707317 -0.17973956 2.778035222

Nilotinib -0.18467409 2.91751551 -0.19477863 3.202213279 -0.0990713 1.015286497 -0.17797105 2.732051931 -0.36955319 10.92811799 -0.35796232 10.28399666 -0.39604532 12.63264408 -0.09401886 0.933196464 -0.10248871 1.071585706 -0.15821926 2.221222876 -0.05835842 0.457067362 -0.14364945 1.873416181

NSC.87877 -0.04966533 0.36887994 -0.10317749 1.082089635 -0.09721394 0.98483305 -0.12813202 1.547818751 0.037706005 0.259946039 0.32911853 8.679853714 0.294310884 6.962573502 -0.0749476 0.66253128 -0.12771602 1.53906166 -0.00669507 0.036819508 -0.10867723 1.176854975 -0.06955778 0.591199465

NU.7441 -0.35274903 9.987162775 -0.3256188 8.500312917 0.013017706 0.071482436 -0.34468408 9.528708289 -0.387336 12.06752624 -0.34229683 9.393618635 -0.34145628 9.345823458 -0.16226712 2.320725315 0.001607922 0.009692944 0.033169827 0.221787377 0.189546544 3.053114639 -0.04311007 0.309296545

Nutlin.3a 0.046118337 0.336984764 0.025362281 0.158736446 0.156523688 2.180235749 -0.02012194 0.118337538 -0.12035665 1.38956592 -0.28354689 6.473660723 -0.21334789 3.785050239 -0.18855508 3.026185672 0.196166728 3.243472669 0.088339735 0.852066884 0.025833239 0.162152375 -0.06523202 0.538363765

NVP.BEZ235 -0.30067879 7.263603498 -0.24508177 4.903089987 0.130674211 1.598247117 -0.19466017 3.19901844 -0.28738005 6.645891561 -0.23949775 4.688246139 -0.19058356 3.0822236 -0.13969841 1.785313056 0.088791331 0.857426117 0.236617334 4.590066877 0.137294643 1.733361278 0.088499473 0.853636188

NVP.TAE684 -0.4009733 12.95078198 -0.35812519 10.28399666 0.003772509 0.021296515 -0.4285386 14.89619628 -0.24787051 5.003050752 -0.13107139 1.605445379 -0.06890686 0.583287782 -0.2285763 4.297569464 0.012320661 0.067763081 0.225267918 4.187086643 0.233001147 4.454692884 0.058843612 0.462351442

Obatoclax.
Mesylate

0.249448532 5.064492734 -0.09633407 0.971212272 0.279097069 6.279840697 -0.18198985 2.841905707 0.211765021 3.733455517 0.232912024 4.453457337 0.11272536 1.247404801 0.052569671 0.397430996 0.363259887 10.57511836 -0.51589656 22.39361863 -0.28754548 6.653647026 -0.2615881 5.548213564

OSI.906 -0.26985948 5.886056648 -0.09683464 0.979197076 -0.02032041 0.119326242 -0.10730735 1.154311045 -0.18652375 2.968770138 -0.07447493 0.656156642 -0.12430513 1.468114863 -0.00381123 0.021296515 -0.04099275 0.28976927 0.24474692 4.89279003 0.011893267 0.065044971 0.275706601 6.129596095

PAC.1 0.088362799 0.852084147 -0.01356981 0.075493467 0.078967 0.714301105 -0.02451775 0.152559433 -0.083258 0.774512844 -0.226578 4.232102384 -0.29822975 7.14691047 -0.01104759 0.060549576 0.125842151 1.499907756 -0.24560769 4.920818754 -0.13107765 1.605445379 -0.09140097 0.895403571

Paclitaxel 0.180663254 2.804667791 -0.04169748 0.296212082 0.028107174 0.179970422 -0.05660442 0.43856615 0.255590354 5.30980392 0.337254096 9.111820506 0.311572623 7.801342913 -0.09064214 0.885420168 0.090346291 0.880752684 -0.18944034 3.050992243 -0.16271387 2.332421073 -0.19638569 3.249322703

Parthenolide 0.01500091 0.084543158 -0.22161756 4.063989204 0.07699205 0.687470768 -0.34707959 9.663540266 0.222368989 4.086186148 0.38817228 12.11918641 0.337056772 9.106238238 -0.04702238 0.345501287 0.174968472 2.648590055 -0.33130931 8.790484985 -0.08959002 0.868292609 -0.14985107 2.016630668

Pazopanib -0.48048982 19.11294562 -0.42289166 14.49079748 0.094873385 0.947060399 -0.46696699 17.94692156 -0.42512287 14.64589156 -0.39323295 12.45717457 -0.38848606 12.13727247 -0.19340988 3.162487949 -0.00744109 0.039994854 0.168857971 2.487554959 0.240021105 4.709965389 0.054405668 0.415842964

PD.0325901 0.250618809 5.109578981 0.041794574 0.296968114 0.116414758 1.315664767 -0.03155706 0.209418998 0.364190699 10.627088 0.299811759 7.22184875 0.269645076 5.876148359 -0.0587001 0.460822967 0.235778208 4.559090918 -0.0215781 0.128689871 -0.05616279 0.434280735 -0.17278709 2.590143434

PD.0332991 -0.09186537 0.903011258 -0.03391015 0.227379217 0.098659847 1.008590562 0.056332213 0.435770492 -0.27026125 5.899629455 -0.31979617 8.212539525 -0.24500575 4.899629455 -0.08670505 0.82743517 0.116135965 1.31093764 0.306314346 7.543633967 0.040871165 0.289058207 0.011345714 0.062254532

PD.173074 -0.1609277 2.288401282 -0.18626464 2.962520115 0.047128605 0.346416287 -0.18636857 2.964549048 -0.34074414 9.311580178 -0.35790366 10.28399666 -0.3646423 10.64781748 -0.14060929 1.805284625 0.007386986 0.039875847 -0.2294906 4.329754147 0.033502687 0.224194655 -0.09212961 0.905753494

PF.02341066 -0.1932957 3.15944917 -0.33392977 8.931814138 0.050748209 0.378927438 -0.34687913 9.655607726 -0.20452581 3.50259897 -0.3152953 7.987162775 -0.25636086 5.338187314 -0.28909333 6.718966633 0.164918606 2.386304447 -0.09845765 1.005314667 0.181393325 2.82440209 -0.21041507 3.68966574

PF.4708671 0.078093114 0.7025751 0.128494211 1.554168933 -0.11703777 1.326990988 0.093882751 0.931579408 0.189067044 3.040453021 0.35967075 10.36151074 0.368188721 10.85387196 0.133012736 1.643399724 -0.17575492 2.669401386 0.009629876 0.052146753 -0.09674068 0.977902565 0.079355647 0.718908539

PF.562271 0.037013804 0.254985337 -0.17807355 2.73342237 0.356855352 10.22475374 -0.18401634 2.899661166 0.080510549 0.734455795 0.010561827 0.058243434 -0.03730452 0.25695711 -0.09286652 0.916158261 0.275436953 6.119758224 0.024430899 0.15206659 -0.04342613 0.312494976 -0.15083285 2.039698074

PHA.665752 -0.28851587 6.696803943 -0.10747563 1.156755994 -0.13102017 1.604734727 -0.07602648 0.674566006 -0.17499268 2.648735488 -0.15851824 2.22870141 -0.03989593 0.280083089 -0.0944938 0.94076263 -0.18988425 3.062550317 0.417788847 14.12726117 0.228519354 4.296708622 0.126821369 1.520577072

PLX4720 -0.2314758 4.402304814 -0.21504493 3.838922623 -0.04481026 0.325530483 -0.0859633 0.815939867 -0.23160336 4.406713933 -0.25717777 5.369572125 -0.31596814 8.022276395 -0.00834884 0.045466959 -0.04889084 0.362572716 0.018639306 0.108559394 -0.13123853 1.606976657 0.01632694 0.094333498

Pyrimethamine 0.280987373 6.36251027 0.075148057 0.664488898 -0.1439348 1.879124898 0.078508263 0.708624851 0.277921017 6.226213555 0.364350438 10.63451202 0.258147596 5.408935393 0.070416832 0.602847777 -0.0068793 0.037781626 -0.59322458 31.21112488 -0.36132224 10.4609239 -0.1690926 2.493661276

QS11 0.27207931 5.978810701 0.006868192 0.037781626 0.174793123 2.644583539 -0.10817865 1.169583358 0.261682916 5.55129368 0.355197784 10.13018179 0.196584441 3.254515322 0.150680512 2.036795983 0.242521399 4.806875402 -0.65393408 39.88941029 -0.30738867 7.596879479 -0.11595373 1.307615988

Rapamycin 0.144639772 1.894872879 -0.02688734 0.170946226 -0.1245415 1.47237488 -0.00836848 0.045466959 0.108437474 1.172911991 0.180828118 2.808480801 0.222047804 4.076755981 -0.11891673 1.363121785 -0.09092744 0.888795243 -0.31639326 8.040958608 -0.00039009 0.002429457 -0.34083441 9.315154638

RDEA119 0.006934251 0.037781626 -0.17487565 2.646435923 0.164554471 2.377355731 -0.21304521 3.776203039 0.239305556 4.681936665 0.227062059 4.247951552 0.190223654 3.072672247 -0.11704599 1.326990988 0.2500667 5.088842391 0.11386033 1.268304326 0.007916601 0.043146046 -0.03323105 0.222081076

RO.3306 0.027156991 0.173148432 -0.13567192 1.698534495 -0.01135227 0.062254532 -0.01055927 0.058243434 0.105892476 1.129522751 0.266281168 5.732828272 0.238606521 4.657577319 -0.10398871 1.095755435 0.031364866 0.208130517 -0.20326983 3.462755309 -0.24773668 5 -0.1084332 1.172911991

Roscovitine 0.134664223 1.677852742 -0.01667546 0.096878338 -0.06952961 0.59114025 0.00502052 0.027213399 0.080957589 0.74077336 0.006372461 0.035337606 0.065304342 0.538659009 -0.23858146 4.657577319 0.042767243 0.30581453 -0.19323562 3.158150816 0.024935172 0.155452651 -0.30088636 7.272458743

Salubrinal 0.185805073 2.949466354 0.071897476 0.621567728 -0.09632271 0.971212272 0.057375497 0.446091032 0.110354053 1.206500075 0.218034691 3.938736058 0.224849636 4.17327748 -0.00558487 0.030872859 -0.04728093 0.347554574 -0.40160769 12.99139983 -0.0816384 0.749733504 -0.18886801 3.034800652

SB.216763 -0.12965054 1.578736519 -0.24950349 5.066006836 0.163461358 2.349300137 -0.3494005 9.795880017 -0.14285161 1.854858871 -0.32950862 8.696803943 -0.32801033 8.628932138 -0.11861063 1.357570868 0.24745906 4.991399828 -0.10386456 1.093813587 0.065271882 0.538550279 -0.11675072 1.321908559

SB590885 0.243851415 4.8569852 0.047195505 0.34687825 0.018531395 0.108221888 0.140341066 1.799782699 0.184895616 2.923153561 0.161003159 2.289447204 0.102561029 1.072539476 0.028254091 0.181057074 0.074969241 0.66253128 -0.30799402 7.623423043 -0.21303752 3.776203039 -0.19553518 3.223550169

Shikonin 0.018334635 0.107147857 -0.16684316 2.436197822 0.164034538 2.36398005 -0.18947593 3.051500966 -0.14152273 1.825128416 -0.13286866 1.64054956 -0.18771624 3.001901153 -0.06498743 0.535653018 0.192740178 3.144766834 -0.27990907 6.314258261 -0.02788535 0.178537063 -0.28781428 6.663540266

SL.0101.1 0.244368786 4.876148359 0.014785362 0.083386937 0.090647856 0.885420168 0.042046568 0.299114992 0.135610411 1.697562957 0.324090607 8.425968732 0.316550147 8.04769199 0.072493435 0.629600432 0.166411778 2.42466295 -0.41806704 14.13846559 -0.34774616 9.70333481 -0.13720837 1.731794497

Sorafenib 0.1954116 3.220178484 0.146435907 1.936013589 -0.13216112 1.626174695 0.048081613 0.355118535 0.324650689 8.449771647 0.459580289 17.33161408 0.394731814 12.55284197 0.124520393 1.472354725 -0.13426473 1.669975907 -0.21010585 3.680269506 -0.07868936 0.710712623 -0.03662371 0.251987821

S.Trityl.
L.cysteine

0.284915064 6.53313238 0.006455605 0.035390921 0.091228724 0.893201753 -0.05589913 0.431605481 0.323352279 8.390405591 0.417805362 14.12726117 0.365279256 10.68193667 0.00237871 0.01317768 0.170328933 2.525565769 -0.50551098 21.40782324 -0.20266675 3.444432803 -0.21775451 3.929696094

Sunitinib -0.09337022 0.924157191 -0.17877629 2.752652126 -0.0199904 0.117935844 -0.13224052 1.627533377 -0.16147953 2.300302988 -0.06370382 0.520824662 -0.05721234 0.444663937 -0.105407 1.121054228 0.058887746 0.462592989 -0.09591436 0.964330457 -0.10381018 1.093187825 -0.09295906 0.917384662

Temsirolimus -0.26122591 5.53313238 -0.14612042 1.928642296 -0.03732731 0.25695711 -0.04573963 0.33381084 -0.3196128 8.205511953 -0.29506146 6.995678626 -0.21437295 3.818579484 -0.1091311 1.184092008 -0.07014975 0.599346471 0.219238853 3.979845968 0.092653247 0.913219371 0.070941891 0.609399822

Thapsigargin 0.021096604 0.125109853 -0.16271757 2.332421073 0.299725568 7.218963061 -0.2802032 6.326058001 0.214380919 3.818579484 0.304968384 7.476253533 0.16785569 2.461750726 0.111304512 1.222446649 0.258320717 5.41453927 -0.20540025 3.528972467 -0.21220978 3.748403143 0.058520148 0.458825743

Tipifarnib 0.330282259 8.735182177 0.005590852 0.030872859 0.223036766 4.107905397 -0.00356977 0.02018319 0.245095725 4.903089987 0.250446257 5.103473783 0.170908378 2.541037948 -0.00843967 0.045587602 0.257414677 5.378823718 -0.44638833 16.26280736 -0.23917515 4.677780705 -0.28352639 6.473660723

TW.37 -0.10659635 1.142218621 -0.22926309 4.321481621 0.069107337 0.585798819 -0.2619836 5.560667306 -0.08905358 0.861468607 0.053470016 0.405890921 0.013982113 0.078439545 -0.09572046 0.96127237 0.060098172 0.477054504 -0.21902046 3.972642237 0.027457106 0.175353973 -0.14252929 1.848440965

Vinblastine 0.103437741 1.086577586 -0.13991225 1.789962484 0.214869592 3.83399936 -0.22685335 4.240332155 0.092137585 0.905753494 0.196823337 3.26167696 0.16470676 2.38096712 -0.07324031 0.639558241 0.223543538 4.125518182 -0.26428799 5.653647026 -0.10434093 1.102010287 -0.22221067 4.081969663

Vinorelbine 0.374804633 11.26760624 0.0908984 0.888673604 0.18721373 2.987239943 0.009136708 0.049868565 0.272027203 5.974694135 0.204581338 3.503808172 0.120262689 1.388010569 0.082753154 0.767139403 0.191459991 3.106977111 -0.40500065 13.21896306 -0.19431735 3.189206489 -0.3579048 10.28399666

Vorinostat 0.119517811 1.374454441 0.029363434 0.190650301 0.001927969 0.011545894 -0.05018242 0.37344018 0.014795898 0.083386937 0.129739945 1.579854689 0.040077597 0.281425686 0.134109836 1.666851696 0.075522204 0.668360979 -0.41431418 13.87614836 -0.21153524 3.726792632 -0.04003716 0.281293398

VX.680 0.20324762 3.462677165 0.031563329 0.209418998 -0.00396243 0.021531559 -0.0523322 0.394858643 0.22589833 4.208309351 0.428445208 14.89279003 0.395312682 12.59176003 0.002556672 0.01388683 0.093436565 0.924932436 -0.31596956 8.022276395 -0.31210879 7.826813732 -0.05351187 0.406083937

VX.702 -0.27345432 6.037157319 -0.20794895 3.61096511 0.02428512 0.151047895 -0.11161886 1.228289582 -0.46245815 17.56066731 -0.55373383 26.40671393 -0.60011868 32.07883395 -0.12021827 1.387548972 -0.06115399 0.489643818 0.05455117 0.417004204 0.107420956 1.156103216 0.006970128 0.037781626

WH.4.023 -0.48992778 19.97061622 -0.42381991 14.5543958 -0.12500961 1.482133286 -0.3750478 11.28149831 -0.33041893 8.739928612 -0.37526363 11.28988263 -0.29850708 7.159893906 -0.32203337 8.326979093 -0.05068812 0.37852546 0.154340549 2.125382986 0.236574338 4.588380294 0.044673001 0.324291598

WO2009093972 -0.39718029 12.69464863 -0.38015631 11.60032628 0.132452407 1.631466669 -0.35896972 10.32239305 -0.37537041 11.29328222 -0.45013749 16.56703071 -0.45465174 16.92445304 -0.26048502 5.503070352 0.089471857 0.867210468 0.226405166 4.226213555 0.275382284 6.118045029 -0.07226023 0.626527326

WZ.1.84 -0.16344394 2.349300137 -0.22198573 4.075204004 0.091319271 0.894378241 -0.25295168 5.204119983 -0.07926396 0.718198933 -0.16136136 2.298132947 -0.04057703 0.286187171 -0.2380752 4.640164518 0.114500709 1.280035023 0.222763923 4.098541679 0.179067861 2.760217184 -0.05383192 0.409707074

X17.AAG -0.02721878 0.173432948 -0.23670674 4.59345982 0.324340701 8.437707136 -0.36780119 10.83268267 0.191712555 3.114405296 0.156125008 2.170210218 0.121024081 1.401551484 -0.06263292 0.507706245 0.20847543 3.627091678 0.128192388 1.548327509 -0.00228304 0.01317768 -0.12825304 1.549234881

X681640 0.20479176 3.510284737 -0.04633986 0.338883527 0.214490889 3.821339541 -0.02460801 0.153083545 0.161385563 2.298269811 0.145197576 1.907198713 0.04687318 0.344359653 0.045252161 0.329906959 0.231685368 4.406713933 -0.35357022 10.03574037 -0.17553083 2.663383988 -0.2441558 4.869666232

XMD8.85 -0.0318643 0.21154303 -0.19650301 3.252504294 0.177944046 2.731850216 -0.3579532 10.28399666 -0.11271995 1.247404801 -0.20719211 3.586943442 -0.13773969 1.741997984 -0.11847652 1.355622098 0.303902321 7.4225082 -0.20929149 3.654007131 0.048904509 0.362572716 -0.13599054 1.705052987

Z.LLNle.CHO -0.09689045 0.979809336 -0.31142228 7.795880017 0.032584128 0.216855049 -0.32219795 8.333482019 0.081031906 0.741584508 -0.02662311 0.168801545 -0.05811981 0.454651347 -0.09362108 0.927770093 0.050850985 0.379841095 -0.23381322 4.484126156 0.214325395 3.817605322 -0.31665806 8.05207638

ZM.447439 0.048819372 0.362359465 -0.13156939 1.613136238 0.322890524 8.366531544 -0.20078719 3.382769984 -0.06702758 0.559856648 -0.06314403 0.513584707 -0.05560442 0.428547783 -0.0950647 0.950051256 0.334162968 8.943095149 -0.11370629 1.26560711 -0.05668415 0.438923904 -0.14082085 1.809905632
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Table S4 Detailed data of the correlates between the immune cell fraction and the gene expression/risk score

Cell Types
Riskscore SERPINE1 CREB3L3 ADAMTS12 APOD GFRA1 KIT ZFP36 APOA1 DNMT1 PVT1 TNFAIP2

Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q) Rho -log (Q)

Activated CD4+ memory T cells -0.154881156 1.782430021 0.133268602 1.398485406 -0.146695258 1.626059627 0.170568066 2.11730288 -0.227894306 3.644088927 -0.27992313 5.383196862 -0.176150636 2.231997676 -0.063668573 0.39632078 -0.214584125 3.22806624 0.343906882 8.330405412 0.205168841 2.968874365 0.191716858 2.612140544

Activated dendritic cells -0.016336596 0.08543526 0.056022344 0.34360665 -0.028983698 0.139591666 -0.179725253 2.317748263 -0.10970854 0.981345128 0.024683201 0.121879264 0.08351754 0.607757788 0.05880395 0.35041775 0.029345131 0.140145918 -0.126425347 1.273055021 0.020870179 0.105555755 0.109251106 0.976449092

Activated mast cells 0.069362659 0.452495208 0.292803585 5.884305167 -0.048174451 0.273666601 0.173810487 2.185916797 -0.249378841 4.341440638 -0.291628298 5.859629739 -0.248623224 4.326641448 0.079106878 0.556626914 -0.009851159 0.055085336 0.024969122 0.121879264 -0.035343725 0.16792619 0.147533458 1.640916399

Activated NK cells -0.043027376 0.227556061 -0.078421015 0.552445177 -0.038710572 0.188931213 0.010990835 0.057075157 0.141364934 1.526296074 0.175826104 2.231997676 0.138605259 1.490686628 0.162896265 1.951349713 -0.020952425 0.105555755 -0.092583432 0.718051067 -0.087671987 0.653478019 0.053218852 0.315097102

CD4+ naïve T cells -0.05683463 0.345396558 -0.078847752 0.555772329 0.009730302 0.055085336 -0.076457621 0.528366248 -0.024217239 0.121879264 -0.026357875 0.124375474 -0.02086456 0.105555755 -0.03404645 0.16442421 0.020610636 0.105290265 0.054267343 0.325062989 0.063903158 0.396712049 -0.024130137 0.121879264

CD8+ T cells 0.019026436 0.0978365 0.112873689 1.033608486 0.021353311 0.105555755 0.035416098 0.16792619 0.131888456 1.376799141 0.231678832 3.743442943 0.204108878 2.947711985 0.21846888 3.337909343 -0.071997688 0.480778532 0.059680389 0.358732451 -0.017078113 0.089469119 0.171619555 2.139307543

Eosinophils 0.097424297 0.793854617 0.107636553 0.950238698 0.003865978 0.0198443 0.10507184 0.907164666 0.031184081 0.147924855 -0.011686054 0.059014518 0.0920592 0.717550487 0.086726853 0.641797647 0.031281659 0.147924855 -0.088458946 0.662728073 -0.051815228 0.303477871 -0.024541354 0.121879264

Follicular helper T cells -0.058108276 0.350159926 0.100642715 0.842548056 0.006245942 0.032456331 0.010198258 0.055085336 0.017741159 0.090455895 0.04796596 0.273666601 0.030987397 0.147924855 0.159439111 1.874350395 -0.048125206 0.273666601 0.152242845 1.728390651 0.075603702 0.526025195 0.236767748 3.903705033

Macrophages M0 0.049178298 0.280379427 0.162928984 1.951349713 0.059996785 0.360113249 0.206259425 2.994441965 -0.056341854 0.345060992 -0.211800607 3.155925728 -0.115139518 1.069628063 -0.098531493 0.809412057 0.021749047 0.105555755 0.211817856 3.155925728 -0.05642568 0.345060992 0.173330042 2.179380801

Macrophages M1 0.017516028 0.090455895 0.208358462 3.052776713 -0.035571282 0.16792619 0.27389881 5.200502539 0.05014891 0.286728116 0.034373399 0.165473273 0.02469021 0.121879264 0.139025428 1.491501399 -0.169194609 2.094214748 0.273652714 5.200502539 0.07995976 0.565523052 0.199565267 2.818933048

Macrophages M2 0.277498226 5.301069302 0.343350306 8.330405412 -0.040089753 0.200755358 0.447785838 15.08098816 0.289084518 5.770243595 0.253224325 4.477908603 0.30422632 6.364075273 0.141778331 1.531059193 -0.024652446 0.121879264 -0.043471934 0.229357409 -0.191059542 2.60051936 0.136607399 1.459253274

Memory B cells 0.013219961 0.068641007 -0.110043621 0.983954679 0.057482193 0.346721242 -0.158371643 1.858623158 0.160448135 1.894276212 0.255626315 4.55812057 0.120912094 1.164228273 -0.029297998 0.140145918 0.00133756 0.005127054 -0.18186968 2.354758865 -0.019410901 0.099138822 -0.019533246 0.099138822

Monocytes 0.276492343 5.280485852 0.217637862 3.320563372 0.092289995 0.718051067 0.085175738 0.623948338 0.263045117 4.809590896 0.341675355 8.278037863 0.270608752 5.089918822 0.199152568 2.818933048 0.140259576 1.510362422 -0.18010405 2.319436226 -0.144216241 1.577770856 -0.014372866 0.075590346

Naïve B cells 0.116830033 1.09110069 0.148517856 1.659297589 0.065976645 0.418458209 -0.034565476 0.165473273 0.228261763 3.644088927 0.44910026 15.08945473 0.371461986 9.834440165 0.261862987 4.795512092 0.017428286 0.090455895 0.031667227 0.148119653 -0.036005848 0.16792619 0.104658278 0.903243329

Neutrophils -0.029263801 0.140145918 0.136818156 1.459656008 -0.127958709 1.301172094 0.152815177 1.737027971 -0.185085176 2.432030175 -0.235873474 3.883977852 -0.115990968 1.078574344 -0.064683874 0.404190867 -0.063413339 0.395654055 -0.058274484 0.350159926 -0.057966176 0.350159926 0.168518354 2.087148528

Plasma cells -0.010949327 0.057075157 -0.031892924 0.14816745 0.130252186 1.345747375 -0.18072864 2.329753366 0.049332225 0.280379427 0.056768969 0.345396558 0.137382964 1.467910633 0.069332503 0.452495208 0.149847401 1.68603955 -0.026177079 0.124375474 0.009858227 0.055085336 0.067486265 0.433902666

Regulatory T cells -0.035063501 0.16792619 -0.000822115 0.00351393 0.060972154 0.369764199 -0.000216346 0.001352558 0.226124466 3.592816053 0.242570537 4.107783544 0.179533159 2.317748263 0.158746432 1.862483509 0.014993119 0.078574561 -0.038373251 0.187720667 -0.052653802 0.310856557 0.228124121 3.644088927

Resting CD4+ memory T cells 0.270039238 5.084931002 0.199014342 2.818933048 0.140944672 1.521349801 0.117614595 1.102614754 0.303566673 6.364075273 0.525942277 21.50956027 0.423788366 13.314439 0.138595284 1.490686628 0.175725499 2.231997676 -0.142766092 1.549007387 -0.203930623 2.947711985 0.079909486 0.565523052

Resting dendritic cells 0.101102412 0.847146996 0.075903279 0.527475401 0.08435403 0.614854569 0.151779297 1.722376988 0.150698625 1.701402781 0.132504593 1.386028937 0.156718835 1.822655858 0.134021095 1.410730123 0.004499345 0.02237146 -0.075280975 0.524236463 -0.146140939 1.61791306 0.03331253 0.159495373

Resting mast cells 0.139106278 1.491501399 -0.076364834 0.528366248 0.114806427 1.066927235 -0.061362719 0.372098967 0.366748652 9.602827931 0.493928717 18.84453543 0.502073538 19.43671926 0.015586377 0.081381278 0.068466545 0.443522649 -0.1978565 2.791369825 -0.115670918 1.076154207 -0.076040079 0.527475401

Resting NK cells 0.092366176 0.718051067 0.262234919 4.795512092 -0.026198843 0.124375474 0.169191749 2.094214748 -0.134065744 1.410730123 -0.169010319 2.094214748 -0.08107543 0.576890688 -0.086144398 0.635861039 -0.02102134 0.105555755 0.182969914 2.378647764 0.027103769 0.124721178 0.067344146 0.433902666

γδT cells 0.025292803 0.121879264 0.056857632 0.345396558 -0.035242226 0.16792619 0.042880659 0.227556061 0.081631923 0.582206293 -0.071119319 0.471412547 -0.045651946 0.250510483 0.058144041 0.350159926 -0.030522608 0.145652419 0.101390464 0.848733256 0.084181881 0.614854569 -0.026734039 0.124375474

CD4, cluster of differentiation antigen 4; NK cell, natural killer cell.
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Figure S5 Comparison of the fractions of different immune cells between high-risk and low-risk groups in TCGA-STAD cohort. ns, non-
significant; **P<0.01; and ***P<0.001 by Mann-Whitney test.


