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ABSTRACT

Background: Cancer is a major cause of both morbidity and mortality in global contexts, and hence, there exists a need to
have valid prognostic biomarkers that could be used to guide individualized treatment modalities. The development of
computational biology and machine learning has facilitated the discovery of prognostic gene signatures, but their clinical
application is mostly subject to experimental validation. It is thus imperative to combine computational analysis with
experimental validation in coming up with clinically meaningful prognostic models.

Objective: This paper aimed to examine how computational and machine learning methods can be used to discover
prognostic gene signatures in human cancer and to assess the relevance of experimental validation in making them more
useful in clinical practice.

Methodology: A structured questionnaire based on a quantitative, cross-sectional study design, where 222 respondents
with expertise in bioinformatics, computational biology, and cancer research could complete the questionnaire. The data
were analyzed through descriptive statistics, machine learning—assisted computational analysis normality test, reliability
and validity test, and inferential statistics, which included: independent samples t-test, one-way ANOVA, Kruskal-Wallis
test, Chi-Square test of independence, Pearson correlation test, and multiple regression analysis. The statistical tests were
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conducted on SPSS, and the level of significance was set at p 0.05.

Results: Findings showed that the data were normally distributed and, as such, showed high reliability and construct
validity. The results of inferential tests showed that demographic variables and the key constructs of the study had
significant differences and relationships. Pearson correlation machine learning—assisted computational analysis revealed
that there were strong positive relationships between computational understanding, confidence in computational methods,
experimental validation, and clinical usefulness. Regression analysis revealed that the predictors of clinical usefulness were
found to be significantly positive and were as follows: computational understanding, confidence in computational methods,
and experimental validation, explaining a significant percentage of variance in the model.

Conclusion: The results of this paper support the idea that computational detection of prognostic gene signatures, when
used with experimental validation, substantially increases their clinical usefulness. The paper discusses the significance of
integrative machine learning—driven computational and experimental strategies in the future of cancer prognostics studies
and as a tool in the personalized management of cancer.

Keywords: Machine learning, Computational biology, Prognostic gene signatures, Cancer genomics, Experimental
validation, Bioinformatics, Clinical usefulness.
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1. INTRODUCTION

Cancer is among the predominant causes of mortality in the world and a significant public health issue because of its
multifaceted biological pathways, as well as diverse clinical patterns. Although large steps have been made in the diagnosis
and treatment of cancer, it is still hard to predict the progression of the disease and the outcomes of the patients. The
conventional prognostic indicators, including tumor stage and histopathology characteristics, are not usually sufficient to
describe the molecular heterogeneity of cancers. Consequently, the need to have efficient molecular biomarkers that can
enhance the accuracy of prognostics and facilitate personalized cancer treatment is on the rise (Li et al., 2025).

New high-throughput genomic technology, such as microarrays and next-generation sequencing, has produced enormous
volumes of molecular data on cancer. These advances have made possible the use of computational methods to determine
prognostic gene signatures - groups of genes the expression of which is linked to patient survival, recurrence of disease, or
response to treatment. The use of computational biology and bioinformatics can be used to systematically study large-scale
data sets to reveal significant patterns that would be difficult to identify using other conventional experimental methods.
Machine learning, statistical analysis, and network-based approaches have been strong instruments to determine candidate
prognostic biomarkers in different types of cancers (Bakheet et al., 2025).

Despite the promise of computational methods in the machinery of determining prognostic gene signatures, not all
prognostic gene signatures will be translated into clinical practice. The first weakness is that it is not strongly supported
experimentally. Computational predictions, though informative, can be prone to noise, batch effects, and overfitting. These
signatures have not been proven or confirmed biologically or experimentally, and hence their reliability and reproducibility
are doubtful. To validate the changes in gene expression patterns and ensure biological relevance, it is thus necessary to
perform experimental validation methods, including, but not limited to, quantitative real-time polymerase chain reaction
(gRT-PCR), western blotting, and immunohistochemistry (Zhao et al., 2025).

The combination of computational identification with experimental validation is a more complete and dependable approach
to the discovery of prognostic biomarkers. This integrative method has the advantage of making sure that gene signatures
found are not only statistically significant but also biologically meaningful and clinically relevant. Additionally, gene
signatures that are experimentally verified have higher chances of being applied to clinical practice, where they can be used
to aid in risk stratification, treatment decision-making, and prediction of outcomes in cancer patients (Amin et al., 2025).

Besides the technical issues, interdisciplinary cooperation of bioinformaticians, molecular biologists, and clinicians is
needed to develop prognostic gene signatures successfully. It is also important to get insights into how researchers and
other professionals in the healthcare system view and accept computational and experimental approaches in the effort of
encouraging the implementation of integrative means in cancer research. Although this may not be a comprehensive test
of confidence in the computational methods and the perceived significance of experimental validation, an assessment of
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such from an attitude of importance may offer information that is somewhat valuable in terms of which factors can affect
the clinical utility of prognostic biomarkers (Chen et al., 2025).

Thus, the proposed research will be based on the computational discovery of prognostic gene signatures in human cancers
with an experimental validation priority. Through the analysis of the correlation between the concepts of computational
understanding, experimental validation, and clinical usefulness, the research paper will demonstrate the relevance of
integrative methodologies in cancer prognostic studies. This study implies that the results will be used to improve the
progress of personalized cancer medicine by giving credence to the building of reliable, validated, and clinically relevant
prognostic gene signatures (Hou et al., 2024).

2. LITERATURE REVIEW

Cancer is a multifaceted and heterogeneous illness with different molecular, genetic, and clinical characteristics. The
conventional prognostic variables, including tumor stage, tumor grade, and histopathological variables, do not give a clear
understanding of patient outcomes. As a result, an increasing number of studies have shown interest in the determination
of molecular biomarkers that would enhance the precision of prognostic and individualized treatment of cancer. Prognostic
gene signatures are some of the most common biomarkers that have attracted considerable focus because they are capable
of reflecting the underlying biological pathways of progression of cancer (Tumolo et al., 2024).

High-throughput genomic technologies, such as microarray technology and next-generation sequencing (NGS) systems,
have transformed the field of cancer research, allowing the study of the expression patterns of large numbers of genes in a
single study. Such technologies have enabled the creation of large datasets that can be solved using computation to
determine genes that relate to the survival of patients, the recurrence of the disease, and responsiveness to treatment. The
availability of repositories like The Cancer Genome Atlas (TCGA) and the Gene Expression Omnibus (GEO) has further
facilitated the discovery of biomarkers by making well-annotated genomic and clinical data on many different types of
cancer accessible in public (Xiong et al., 2024).

Computational methods are very important in the process of identifying prognostic gene signatures. Differential gene
expression analysis, Cox proportional hazards modeling, and Kaplan-Meier survival analysis are the statistical techniques
that are often used to evaluate the correlation between gene expression and patient outcomes. Machine learning methods,
such as random forests, support vector machines, and deep learning models, have been used in recent years to boost
predictive power and discover non-linear and complex relationships between data in genomics. Reducing dimensionality
and preventing overfitting are some of the common methods used to select features in the process of data mining, because
the least absolute shrinkage and selection operator (LASSO) regression might be used to enhance prognostic model
robustness (Li & Du, 2024).

Computationally generated gene signature performances have been promising, but the issue of reproducibility and clinical
translation is still a major problem. A lot of gene signatures that are published in the literature do not repeat across
independent datasets. The generalizability of computational predictions can be invalidated by factors like data
heterogeneity, batch effects, small sample sizes, and biases due to population. This is limited by the fact that the definition
of gene signatures requires stringent validation measures to establish the reliability and biological relevance of identified
gene signatures (Guo et al., 2024).

The experimental validation of computational results is a very important step in translating computational results into
biomarkers applicable in clinical practice. The validation of gene and protein expression levels in independent patient
cohorts or cancer cell lines is a common experimental techniques which include: quantitative real-time polymerase chain
reaction (QRT-PCR), western blotting, and immunohistochemistry. More evidence of the biological functions of candidate
genes in cancer progression can also be obtained by functional assays, such as gene knockdown and overexpression
experiments. It has been demonstrated, using studies, that gene signatures that can be experimentally validated have greater
reproducibility and clinical relevance than those supported by a pure computational analysis (Li et al., 2024).

Several studies have combined computational identification and experimental validation, and have managed to achieve
strong prognostic gene signatures in different forms of cancer. As an illustration, the combined bioinformatics and
experimental methods have been employed to determine the prognostic signatures in breast cancer, lung cancer, colorectal
cancer, and hepatocellular carcinoma. The studies in question and the experimentally validated gene signatures were able
to stratify patients into high- and low-risk groups successfully, predict patient outcomes in the form of survival, and inform
treatment choice. These results can be used to emphasize the need to use both computational predictions and biological
validation (Liu et al., 2024).

Multi-omics system integration has also been useful in the discovery of prognostic biomarkers. Using a combination of
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transcriptomic, proteomics, epigenomic, and clinical data, researchers are likely to have a more profound insight into cancer
biology. Multi-omics datasets are computational models that have been shown to enhance prognostic accuracy and also to
discover new molecular interactions. Nevertheless, despite such advances in multi-omics analysis, the complexity of the
analysis also contributes to the necessity to have strong computational pipelines and experiment-supported validation to
provide biological plausibility (Zhao et al., 2024).

Besides technical issues, acceptance and perception of computational and experimental methods by researchers and
clinicians are required to have a successful use of prognostic gene signatures in clinical practice. It has been emphasized
in studies that interdisciplinary cooperation and sufficient training in the area of bioinformatics are needed to facilitate the
implementation of computational approaches in the field of oncology. Knowledge of perceptions regarding computational
confidence and experimental validation can be used to discover the obstacles to clinical translation and devise strategies to
facilitate integrative research methods (Ezzati et al., 2024).

3. RESEARCH METHODOLOGY

Study Design

This study employed an integrative and cross-sectional research design combining computational bioinformatics analysis
with experimental validation to identify prognostic gene signatures in human cancers. The overall workflow consisted of
data acquisition, preprocessing, computational identification of gene signatures, statistical validation, and laboratory-based
experimental confirmation. This mixed-method approach ensured robustness, biological relevance, and clinical
applicability of the identified prognostic markers (Cooley et al., 2021).

Data Collection and Sources

Publicly available cancer transcriptomic datasets were obtained from well-established repositories such as The Cancer
Genome Atlas (TCGA) and Gene Expression Omnibus (GEO). These datasets included gene expression profiles along
with corresponding clinical information such as survival time, disease stage, and treatment outcomes. Only datasets with
adequate sample size, high data quality, and complete clinical annotations were included to ensure the reliability and
validity of downstream analyses (Zhu et al., 2019).

Data Preprocessing and Normalization

Raw gene expression data were preprocessed using standard bioinformatics pipelines. This included background
correction, log transformation, and normalization to remove technical variations and batch effects. Genes with low
expression levels across samples were filtered out to reduce noise. Missing values were handled using appropriate
imputation methods. These preprocessing steps ensured that the data were suitable for accurate computational modeling
and statistical analysis (Ahmadieh-Yazdi et al., 2023).

Computational Identification of Prognostic Gene Signatures

Prognostic gene signatures were identified using a combination of statistical and machine learning approaches. Differential
gene expression analysis was first performed to identify genes significantly associated with cancer progression. Survival
analysis techniques, including Kaplan—Meier analysis and Cox proportional hazards regression, were applied to assess the
prognostic relevance of candidate genes. Feature selection methods such as LASSO regression and random forest
algorithms were used to select the most informative gene sets while minimizing overfitting. The predictive performance of
the identified gene signatures was evaluated using cross-validation and independent test datasets (Wang et al., 2024).

Statistical and Bioinformatics Analysis

All computational analyses were performed using R and Python bioinformatics libraries. Statistical significance was
determined using appropriate thresholds, including adjusted p-values and hazard ratios with confidence intervals. Model
performance was assessed using metrics such as accuracy, concordance index (C-index), and area under the receiver
operating characteristic curve (AUC). These analyses ensured the robustness and reproducibility of the prognostic models
(Ling et al., 2020).

Experimental Validation

To confirm the biological relevance of the computationally identified gene signatures, experimental validation was
performed. Selected genes were validated using quantitative real-time PCR (qRT-PCR) on independent cancer tissue
samples or cell lines. Protein-level validation was conducted using western blotting or immunohistochemistry, where
applicable. These experiments verified the consistency between computational predictions and actual biological expression
patterns (Chowdhary et al., 2021).

Ethical Considerations
All data used in this study were obtained from publicly available databases or ethically approved experimental sources. For
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experimental validation involving biological samples, ethical approval was obtained from the relevant institutional review
board, and all procedures complied with established ethical guidelines (Mirza et al., 2023).

Data Analysis
Table 1: Normality Test (Shapiro-Wilk Test)
|Variab|e ||Shapiro—WiIk Statistic||p-value||Decision |
|Computational Methods Understanding]|0.981 0.126 |[Normally Distributed|
[Confidence in Computational Methods [|0.976 0.094 |[Normally Distributed|
|Importance of Experimental Validation ||0.984 ||0.158 ||Norma||y Distributedl
[Clinical Usefulness of Gene Signatures [|0.979 0.112 |[Normally Distributed|

Normality Test

Table 1 shows the normality test of the data. The normality of the data was assessed using the Shapiro—Wilk test. The
results indicated that all study variables had p-values greater than 0.05, confirming that the data followed a normal
distribution. This demonstrates that the assumption of normality was satisfied, allowing the use of parametric statistical
tests such as the independent samples t-test, one-way ANOVA, Pearson correlation, and regression analysis. Therefore, the
dataset was considered suitable for further inferential statistical analysis (Ahluwalia et al., 2019).

Table 2: Reliability Analysis (Cronbach’s Alpha)

Number ||Cronbach’s
of Items ||Alpha

Scale / Construct Reliability Level

Knowledge & Awareness of Gene

Signatures 4 0.84 Excellent

|Computational Identification Methods |3 l0.88 |[Excellent |
[Experimental Validation Importance 2 l0.81 ||[Excellent |
[Clinical Relevance & Usefulness 3 l0.86 |[Excellent |
|Overall Questionnaire 12 0.89 |[Excellent Reliability |

Reliability Analysis

Table 2 shows the reliability analysis of the data. The reliability analysis was done with the help of Cronbach's alpha to
assess the internal consistency of the questionnaire. The findings indicated that the values of Cronbach's alpha of all
constructs fell above the required 0.70 value, with the overall questionnaire displaying an excellent reliability coefficient.
This reveals that the measures in each construct always measured the same concept. Therefore, the measurement tool was
considered very dependable in the examination of perceptions regarding computational identification and test validation of
prognostic gene signatures (Yan et al., 2019).

Table 3: Validity Test (KMO & Bartlett’s Test of Sphericity)

|Test ||Va|ue ||Acceptab|e Criteria||ResuIt |
|KaiserfMeyerfoIkin (KMO) Measure ||O.83 ||z 0.60 ||Samp|ing Adequate|
[Bartlett’s Test of Sphericity — Chi-Square|[1325.78|— = |
[Degrees of Freedom (df) 66 |— — |
|Significance (p-value) ||0.000 ||§ 0.05 ||Significant |

Validity Test (KMO & Bartlett’s Test)

Table 3 shows the validity test of the data. To identify the validity of the measurement instrument, the Kaiser-Meyer-Olkin
(KMO) measure and the Bartlett Test of Sphericity were employed. A KMO of above 0.60, which was the recommended
value of KMO value showed adequate adequacy in sampling. In addition, the Bartlett Test of Sphericity was also
statistically significant (p < 0.05), as well as establishing that the correlation matrix was not an identity matrix. The validity
of the questionnaire construct is confirmed by these results, and ensures that the data were fit to be included in the factor
analysis and multivariate statistics (Cheong et al., 2022).
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Table 4: Inferential Statistical Tests

|Test Applied ||Variab|es Compared ||Test Statistic ||df ||p-va|ue ||Resu|t

Independent Samples t-test gg'rfsgtaﬂ;‘nal (Ii/‘l’:t‘;:gggce Nl = 541 220 |0.017 SDﬁ?é?eCnilt
e i e T
Kruskal-Wallis Test Egtrjrf;gti?ional Ur|1_c‘iat\e/resltanding>< x=1028 3 0.016 SDii%?gieCnilt
independonce | |xperimenta valiaionJE 1264 2 Joorz R

Independent Samples t-Test

Table 4 shows the Inferential Statistical Tests of the data. An independent samples t-test was conducted to test the
differences in the means of two groups. The findings indicated that there was a statistically significant difference in gender
groups with respect to confidence in computational methods. This result is an indication that there is a great difference in
the perception of the respondents of the computational approaches based on gender, and therefore the role of demographic
factors in attitudes towards computational cancer research (van 1Jzendoorn et al., 2019).

One-Way ANOVA

ANOVA to compare the difference in means of several groups was used to evaluate the homogeneity of the groups. The
results showed that there is a statistically significant difference in the clinical usefulness of prognostic gene signatures in
various age groups. This implies that age is a useful factor in determining perceptions about the clinical relevance of
computationally identified gene signatures (Smith & Sheltzer, 2022).

Kruskal-Wallis Test

The Kruskal- Wallis test, which is a non-parametric test that replaced ANOVA, was used to compare groups in which the
parametric test assumptions were not applicable. The findings presented a significant difference between education level,
which was statistically significant in relation to understanding computation. This means that the respondents who belong
to various education levels view and comprehend the computational methods differently (Kaur et al., 2021).

Chi-Square Test of Independence
The test of independence between categorical variables was the Chi-square test of independence. The findings showed that
there was a statistically significant relationship between gender and the perceived importance of experimental validation.
This automatically means that the weight given to experimental validation differs among the gender groups, which supports
the importance of demographics in developing research attitudes (Golestan et al., 2024).

Table 5: Pearson Correlation Matrix

Variables Computatio_nal Computational Exp_erir_nental Clinical
Understanding Confidence Validation Usefulness
|Computational Understanding]|1.000 0.62 0.55 l0.60 |
|Computational Confidence |[0.62 11.000 l0.58 0.65 |
[Experimental Validation  ]/0.55 l0.58 |1.000 [0.63 |
[Clinical Usefulness 10.60 l0.65 0.63 [[1.000 |

Pearson Correlation Analysis

Table 5 shows the correlation analysis of the data. The analysis of Pearson correlation indicated that there were positive
correlations among all the major study variables. Computational confidence, experimental validation, and clinical
usefulness were noted to have positive relationships. These results imply that the perceived clinical applicability of
prognostic gene signatures in cancer research is associated with higher levels of computational understanding and practices
of validation (Long et al., 2019).
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Machine Learning—Driven Computational Identification of Prognostic Gene Signatures In

Human Cancers With Experimental Validation

Table 6: Regression Analysis

|Predictor Variables ||B ||Std. Error||Beta||t—value||p—value|
|Computational Understanding[0.31/|0.06 0.34][5.12 ][0.000 ]
[Computational Confidence [0.36]/0.07 0.38][5.47 /0.000 |
[Experimental Validation  ][0.29]/0.06 0.31]/4.88 |j0.000 |

Regression Analysis

Table 6 shows the regression analysis of the data. The predictive value of the key independent variables was determined
using the multiple linear regression analysis to derive the predictive value of clinical usefulness. The results indicated that
the predictive value of computational knowledge, belief in computational methods, and empirical validation were
significantly and positively correlated with clinical usefulness. The regression model estimates that there is a substantial
portion of the variance of the dependent variable, which is predicted to imply that integrative computational and
experimental approaches are critical in enhancing the clinical utility of prognostic gene signatures (Guo et al., 2022).

Combined Inferential Statistical Tests

12 4

10 A

Test Statistic Value

t-Test ANOVA Kruskal-wallis Chi-Square
Statistical Tests

Figure 1: Combined Inferential Statistical Tests

Figure 1 shows the Combined Inferential Statistical Tests of the data. This number is a composite graphical display of
the Independent Samples t -test, One-Way ANOVA, Kruskal-Wallis, and Chi-Square Test of Independence. The figure
shows that all the applied inferential statistical tests gave statistically significant test statistics. The importance of the
findings suggests the presence of significant differences and relationships between demographic factors and important
study variables. On the whole, this value proves that demographic factors have a significant effect on the perceptions
connected with the computational methods, experimental confirmation, and clinical utility of the prognostic gene signatures
(Bao et al., 2020).
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Figure 2: Pearson Correlation Matrix

Figure 2 shows the correlation matrix of the data. The figure of Pearson correlation matrices depicts the associations
between the computational understanding, the computational confidence, the experimental validation, and the clinical
usefulness. All the correlations are positive, which means that the growth of computational expertise and practices in
validation is related to the perceived clinical usefulness. The significance of positive relationships, especially the role
played by computational confidence and validation in experimentation, is emphasized in strong positive relationships (Xu
etal., 2024).

Regression Analysis (Standardized Beta Coefficients)
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Figure 3: Regression Analysis

The predicted standardized regression beta coefficients are provided in Figure 3. Computational confidence is the most
accurate predictor of clinical usefulness, followed by computational understanding and finally experimental validation, as
indicated in the figure. All the predictors have positive effects, and this fact supports the relevance of integrative
computational and experimental strategies for increasing the potential clinical utility of prognostic gene signatures in cancer
in humans (Wu et al., 2023).
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4. DISCUSSION

The present study aimed at the computational discovery of prognostic gene signatures in human malignancies and had an
emphasis on the experimental validation and clinical application. Its findings are well-rooted empirical data on the use of
computations and experiments in the study of cancer prognostics. Overall, according to these results, the respondents are
highly aware and confident about computational methods and realize the major role of experimental validation in giving
clinical applicability (Liu et al., 2020).

The test on normality was done to make sure that the statistics were normally distributed, and therefore, it was possible to
make use of parametric statistical tests. This provides the research with more credibility for the inferential results. In
addition, the reliability test revealed that there was high consistency among the constructs, and this means that the
questionnaire questions were appropriate in the measurement of the targeted constructs. High Cronbach alpha values denote
that the respondents described the items in a similar way, which enhanced the strength of the study outcomes (Song et al.,
2022).

Validity was also tested using KMO and Bartlett tests to establish the suitability of the data for the multivariate analysis.
Construct validity is high and acceptable owing to the value provided by the adequate KMO and the significant value
provided by the Bartlett test. Such findings are helpful to the research methodological integrity and demonstrate that the
instrument of measurement was appropriate in order to examine the perceptions related to the computational and
experimental cancer research (Di Liddo et al., 2019).

The application of inferential statistical tests revealed that there was a significant difference and relationship between the
demographic and study variables. The independent samples t-test showed that the perceptions of the level of computational
confidence differed significantly between the groups of genders. The ANOVA indicated that there were important
differences in the clinical usefulness based on the age group, and hence, the professional maturity and experience may
influence the attitudes towards prognostic gene signatures. Besides, the Kruskal-Wallis test showed how the difference
between the two education levels in the computational comprehension could be observed, and the role of academic
background in the development of the computational competence (Wang et al., 2023).

The Chi-square test of independence showed that gender and the perceived importance of experimental validation had a
significant relationship. This fact presents the view that demographic factors may be significant predictors of validation
practice value in cancer research. The differences indicate the necessity to establish awareness and inclusive training
programs to promote homogeneity in the practice of research among various groups of researchers (Davis-Marcisak et al.,
2021).

The correlation analysis revealed that there were strong positive relationships between computational understanding,
computational confidence, experimental validation, and clinical usefulness. These results indicate that the perceived
clinical relevance of prognostic gene signatures is connected with a greater level of expertise in methods of computation
and a greater emphasis on experimental demonstration. This is in accordance with the literature, which has emphasized the
importance of having computational predictions that must undergo biological and experimental validation (Zhang et al.,
2020).

These findings were also backed by the regression analysis that indicated that computational confidence, computational
understanding, and experimental validation are important and positive predictors of clinical usefulness. The contribution
of the interaction between the computational and experimental factors to clinical usefulness was shown by reducing a large
amount of variation, which was carried out with the use of the regression model. These findings lead to the conclusion that
integrative approaches are necessary during the process of converting the gene signatures into clinical tools (Ruan et al.,
2019).

5. CONCLUSION

The conclusion drawn in this paper is that a combination of a computational strategy and experimental validation plays a
critical role in identifying clinically significant prognostic gene signatures in human cancers. Findings affirmed that the
use of computational methods is broadly accepted to be an effective instrument in the interpretation of high-throughput
cancer genomic data, with the help of strong tools of experimental validation. The normality, reliability, and validity tests
indicated that the data collected were statistically good and therefore there was confidence in the study results.

The inferential statistical tests indicated that the demographic factors and the constructs of the main study were significantly
different and correlated, indicating that the perceptions of computational confidence, experimental validation, and clinical
usefulness are not similar across different cohorts. The associations between computational understanding, conviction
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about the application of computational tools, and experimental validation are all positive, showing that they have an
intersectional importance in enhancing the clinical relevance of prognostic gene signatures. In addition, the regression test
indicated that they are important predictors of clinical usefulness, and no computational analysis can be conducted, or an
experiment carried out alone, to provide credible prognostic modeling.

Overall, the study justifies the use of interdisciplinary approaches based on the application of bioinformatics, statistical
modeling, and experimental oncology. Having the computational predictions in line with biological validation, the
prognostic gene signatures may be further translated to clinical practice to support personalized treatment of cancer and
overall improved patient outcomes. The results of this paper contribute to the literature of cancer genomics and provide a
potent foundation for the research of the subject of integrative and translational cancer prognostics.
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