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Abstract 

The microarray method is used to investigate the transcriptomic formation of a tumor and the transcriptome 

does not tell biology because of transcription and translational post-modifications, alternative splicing, and the 

effects of pathological conditions. Due to this reason fusing more than one source of genome-wide data like, 

transcriptome, proteome, epigenome, and genome become important. A diagnostic approach includes 

information about the transcriptional status of all genes across multiple tissue types in cancer diagnosis. It is 

identified that two p53-regulated long non-coding RNAs (lncRNAs) are required for the effective binding of 

p53 with some of its target genes. There are 18 high-confidence lncRNAs that are transcriptional targets and 

they are all identified with the help of p53 ChIP-sequence analysis. It is also demonstrated that expression of 

p53-lncRNAs is lower in colorectal cancer samples having a tumor suppressor with very high diagnostic 

power. 

Multi-omics sequence is becoming the clinical routine and transformation of precision oncology and it is also 

low-cost. Transparent and interpretable computational methods have been proposed which are called integral 

genomic signature analysis. With the help of a genomic dataset of chemical disruption, a battery of integral 

genomic signature analysis (iGenSig) models for the prediction of cancer drug response was developed. 

iGenSig gives a computational framework for the facilitation to adapt cancer therapy based upon multi-omics 

data. Understanding cancer requires the discovery of cancer driver mutations that confer a proliferative 
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advantage; however, due to the difficulty of modeling the somatic mutation rates seen across tumor genomes, 

searches have frequently been restricted to protein-coding sequences and particular noncoding elements (for 

example, promoters). 

Keywords : Microarray, iGenSig, lncRNAs, Kernel Approach, p53 genes, LS-SVM, SVM, Tumor 

Introduction 

For the integration of heterogenous data and complex structured data, the Kernel technique is ideally best. 

Here, for supervised classification, a weighted least squares support vector machine (LS-SVM) was used 

(Suykens JAK et.al, 1999, Cawley GC, 2006). In the least squares support vector machine (LS-SVM), the 

quadratic programming problem is changed into a linear problem. So, it is an easier and faster method for 

dimensional data as compared to a support vector machine (SVM). LS-SVM help in clinical decision support 

as compared to clinical risk factors, because the information that comes out through clinical risk factors such 

as the size of the tumor, number of positive lymph nodes, etc is not reliable. Patients having the same 

pathological and clinical characteristics but with different clinical results can be distinguished with microarray 

methods. 

To cure cancer, determination of the origin of the site which causes the tumor is very necessary and this site is 

used to treat cancer. Nowadays, pathology methods have been used for the diagnosis of cancer. Pathology 

methods use histochemistry and morphology for diagnosis and also to determine the drug eligibility for 

clinical trials. SCOPE (Supervised Cancer Origin Prediction Using Expression) is a set of neural networks 

which is used the complete transcriptome for the identification of the closest tumor match. It was determined 

that genes were weighted heavily for making the decision and SCOPE is used to place the genes related to 

each class without having previous information about genes.P53 is a transcriptional factor that is a tumor 

suppressor in human beings. It is vital for cellular responses such as DNA damage to maintain the integrity of 

cells' genome through activation of gene expression. This activation of gene expression helps to eliminate the 

damaged cells by apoptosis (programmed cell death). the downstream effects of p53 genes are arbitrated by its 

intrinsic properties as a transcription factor (Dinger M.E. et.al, 2008). 

Precision oncology is used for patient care, it is a molecular method that provides the profiling of tumors 

(Frohlich H. et.al, 2018). Precision oncology is also used for the detection of mutations through genetic 

testing such as EGFR Mutation, ALK Rearrangements, etc,  it is used to identify the small-sized prognostic or 

predictive gene signatures with the help of targeted expression assays. With the advancement in the low-cost 

genome sequencing method, precision oncology is at that point of deep transformation through the advantage 

of big data to give a wide array of clinical decision support. The computational methods which help these big 

data to ease the clinical decisions and to adapt health care are very demanding. For example, therapies 

prescribed for metastatic lung cancer have only low quality-adjusted life years (Vasconcellos, V. F. et.al, 
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2018).On contrary to it, the iGenSig (Integral Genomic Signature) approach uses the correlation intensities of 

vital genomic characteristics that were detected in specific samples. 

Material and Methods 

Data Collection and preparation 

Plasma and tissue samples were collected before treatment, before surgery, and, after dose but before 

radiotherapy.  All these experimental methods were done according to the laboratory procedures. By using 

Affymetrix human U1332.0 plus gene chip, those tissue samples that were frozen were hybridized. Then, 

firstly, the data was pre-processed for each point (Irizarry R.A. et.al, 2003). After pre-processing of data, the 

median of all the probes taken that have the same genes and the number of features were minimized from 

54.613 subjects to 27,650 genes. Due to cross-hybridization chances, probes having multiple genes were 

eliminated. It was determined that about 96 proteins were involved in cancer with the help of plasma samples 

using the Luminex 100 instrument. 

From the Genentech mesothelioma cohort 211 untreated mesothelioma cancers subjects were tested (Bueno R 

et.al, 2016). out of these 211 subjects, 126 subjects were classified as epithelioid mesotheliomas and 85 were 

sarcomatoid variants. From a personalized Oncogenomics study, adult metastatic disease and 15 CUPs were 

procured at BC Cancer (Laskin J et.al, 2015). 168 out of 201 metastates biopsy samples were collected from 

the site of metastasis and 33 samples were collected from the origin site. 

 

 

 

Table 1. SCOPE Performance on Genentech of primary Mesotheliomas 
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Table 2. Metastatic cohorent Performance 

 

Kernel Approach and weighted LS-SVM 

Kernel approaches are the set of algorithms,s that use a very large number of data types like sequences, 

vectors, networks, etc. In this data map of x from the original inputs to high dimensional features with 

mapping function φ(x). this embedded data is done by a mathematical equation k (xk, xi) which is called a 

kernel function. By using the number of data items, the size of the matrix could be determined and the 

complexity or nature does not affect it at all. For example, a set of 100 patients having 6913 gene expression 

values is represented by a 100x100 kernel matrix (Scholkopf B et.al, 2005). Vapnik developed the support 

vector machine (SVM) for the supervised classification of kernel approach/kernel algorithms (Vapnik V 

1998). Support vector machine (SVM) can equip high dimensional data such as microarray data. Least 

Squares Support Vector Machine (LS-SVM) is the modified version of Support Vector Machine that was 

developed by Suykens and coworkers (Suykens JAK et.al, 1999). For high dimensional data sets, LS-SVM is 

the best option and it is much faster and is based on the linear system instead of quadratic programming. 
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Association of p53 with lncRNA and regulation of lncRNA  

 

Transcripts with changed expression were determined by gene expression analysis. These changes in 

expression were due to the damage of DNA which consists of p53 response. To determine p53 direct targets, 

ChIP-Seq was performed on untreated HCT116 cells and also DNA-damaged cells. A total of 3617 p53 peaks 

were identified with the help of ChIP-Seq analysis in the DNA-damaged treated cells. It was also found that 

p53 was bound to 1481 sites without having DNA damage which shows the basal activity of p53 in the cells. 

In many cases, it was seen that the peaks detected without treatment which is to known bonafide p53 genes 

targets such as BAX, BBC3, and, CDKN1A. there were a total of 582 gene loci that bound top53, out of 

which 260 genes loci are protein-coding genes, 80 genes are lncRNAs and 155 are determined as unassigned 

genomic regions. p53 binding peaks revealed that 60% are localized with 10kb from TSS nearest gene, and 

the remaining 40% exist between more than 10kb apart. 

For the identification of the p53 binding effect on gene expression, p53 ChIP-Seq data were compared with 

RNA-Seq analysis. So, it was revealed that p53 bound to 109 genes in the DNA-damaged treated cells, which 

means at least one transcript expressed differently when proximal peaks of p53 were considered. It was 

estimated that 75% of p53 directly upregulated the genes upon DNA damage while 25% of genes were 

downregulated. With the help of genomic sequences that were associated with p53 binding peaks, de novo 

motifs analysis was performed for the confirmation of p53 binding motifs. It was found that the p53 motif was 

highly supplemented across p53-bound loci, which confirms the presence of p53REs in genomic regions. 

 

 

 

Fig 1. total no. of p53 binding loci determined by p53 ChIP-Seq Analysis 

 

Integral genomic signature approach development 

Gene expression profiling data, exome sequence data, and, drug sensitivity measurements of chemical 

perturbation of 989 cancer cell lines were used for the development of the integral Genomic Signature 

(iGenSig) approach (Yang W et.al, 2013). A high act area was used for the measurement of drug responses, as 

the area above the fitted dose response was considered a sensitive drug response, and the area under the dose 
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curve was considered a resistant drug response. For the uniformity of multi-OMIC characteristics, a Genomic 

feature Matrix Transposed (GMT) format was formed (Liberzon A 2016 and Chi X et.al, 2019). Using GMT 

format, the expression profiling data of upregulated, downregulated, mutation hotspots and, mutated genes 

were analyzed. With the help of 12 overlapping levels of expressed genes, de novo characteristics were 

generated to increase the cross-data applicability of iGenSig. 

For 364 drugs, the iGenSig approach was done which showed a negatively biased drug response distribution 

in cancer cell lines. These cancer cell lines indicated the narrow effect of responses and 20 out of 364 

sensitive cell line subjects have the availability of responders. Many top-performing drugs are FDA-approved 

targeted therapy agents for the treatment of cancer. These include Lapatinib, Venetoclax, Vincristine, Afatinib, 

Epirubicin and, Niraparib etc. 

Discussions 

The integration method was applied for two patient data sets, each having high throughput data sources. The 

Least Squares Support Vector Machine (LS-SVM) approach was used to build all data sets individually. Then, 

integrated data were measured manually at multiple points with the help of a change in expression between 

points. A cancer type miscellanea was presented that supported the whole genome expression of a tumor 

specimen. Our approaches acquired about 97% of accuracy.p53 ectopic expression was used to assess the 

activity of p53 non-coding regions. The performance of p53 to the expression of lncRNAs from coding and 

non-coding regions of the genomes is still absent. Also, it was shown the correlation of p53 with the DNA 

damage and expression of lncRNAs in human cancer cell lines. 

iGenSig approach as high dimensional genomic characteristics to maximize the transfer of multi-OMICS 

based methods for precision oncology. The integral Genomic Signatures approach was designed to show the 

cross-data set applicability, transparency, and interpretability problems. It also demonstrated the improved 

performance of cross-applicability in clinical trials. iGenSig approach performance depends upon the 

availability of genomic correlates. 

Conclusions 

 

Integration methods on experimental data sets in the genome expression could improve the decision support 

performance. Also, the Kernel approach will be compared with the Bayesian network integration approach in 

the future. With the advancement in computational approaches, high-dimensional data could be manipulated 

easily and effectively that used to explore a machine learning method across multiple tumor types. 
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