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Abstract  

Lung cancer harmful tumors originating from aviation route 

epithelioma, is the regularly analyzed disease on the planet and 

the most successive reason for malignancy passing. 

Transcriptomics has recently become a useful tool in systems 

biology, thanks to the use of DNA microarrays. Despite the 

availability of numerous types of microarrays today, including 

DNA, antibody, and protein microarrays, the term "microarray" 

will be used in this paper to refer to DNA microarrays only unless 

otherwise stated. The data on lung cancer in humans was acquired 

from the CEO data set and analyzed with R software. The LIMMA 

package in R was used to find a set of significantly variable genes, 

which are listed in Table-. The list contains 1053 genes (550 of 

which are up-regulated and 503 of which are down-regulated), all 

of which have a p-value less than 0.05. A bunch of fundamentally 

fluctuating qualities was discovered using the LIMMA package in R 

and displayed in table-. There are more than 1000 genes in the 

rundown (600 as up-regulated and more than 500 as down-

regulated), recognized by p value less than 0.05. 
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Introduction 

Cancer of the lungs, i.e., bronchogenic harmful tumors originating from aviation route 

epithelioma, is the regularly analyzed disease on the planet and the most successive reason 

for malignancy related deaths. Roughly 1.8 million new cases of cellular breakdown in the 

lungs are analyzed around the world. In 2012, around 1.6 million individuals died from 

lung cancer and the number is estimated to exceed 3 million by 2035 (Didkowska el al., 

2016). Cellular breakdown in the lungs has a moderately helpless anticipation, and the 5-

year endurance differs from 4% to 17%, contingent upon the phase of the infection at the 

hour of its conclusion (Hirsch, F.R, at el, 2017). The headway of non-obtrusive diagnostics 

improves the chance of identifying cellular breakdown in the lungs, but be that as it may, 

just 10–15% of new cases are analyzed at its clinical phase (Xi, at el, 2018). About 75% of 

patients are determined to have cellular breakdown in the lungs at its high-level stage, 

when treatment choices are restricted. All things considered, in patients with clinical stage 

IA illness in the TNM (tumor-lymph hubs metastasis) arrangement, the 5-year endurance 

comes to roughly 60%, which demonstrates that countless patients suffer imperceptible 

metastases at this phase of the illness (Lu et al. 2018). Tools for the investigation of 

biological systems have lately become more powerful in terms of both experimental 

efficiency and the volume of information produced, tools for investigating biological 

systems have lately gotten significantly more powerful. This data can be utilized to create 

biological system models that anticipate the outcome of specific inputs. Traditionally, data 

has been collected in a time-consuming manner by assessing the effects of changes on a 

single or a small number of targets. High-throughput approaches in fields like 

transcriptomics, metabolomics, and proteomics are currently transforming this process, 

revealing previously unknown genetic and regulatory linkages.  Alex et al, 2011). 

Transcriptomics is concerned with the transcription of a cell's messenger RNA (mRNA), 

while proteomics is concerned with the cell's protein complement; metabolomics is 

concerned with systematic variations in the concentration of metabolites. 

Transcriptomics has become a useful tool in systems biology thanks to the use of DNA 

microarrays (Andrew et al 2010). Despite the availability of numerous types of microarrays 

today, including DNA, antibody, and protein microarrays, the term "microarray" will be 

used in this paper to refer to DNA microarrays only unless otherwise stated. 

DNA microarrays Technique supply of a wide view in all direction and quantitative 

overview of a samples to get result of an expression. The force is massive as biological 

processes overall output from the coordinated interfere of multiple-genes (Andrew et al., 

2010). 

The 'transcriptome,' or the whole complement of cellular mRNA transcripts can be 

measured using DNA microarrays, providing a cue of the overall gene activity at any given 

time. Rather than focusing on the interconnections, expression or regulation of a few genes, 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/biological-phenomena-and-functions-concerning-the-entire-organism
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/biological-phenomena-and-functions-concerning-the-entire-organism
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microarrays allow researchers to simultaneously examine overall 

gene expression, allowing them to infer associations and interactions. These measurements 

are used as the basis for the detection of disease processes, basic cellular metabolism, and 

cell cycle regulation. 

 

Methods and Materials  

1- pipeline data By RStudio Software v. 1.2.5033 

Raw data               Normalization                 Gene expression (statistics multiple testing)           

up and down regulated             Annotation                Ontology and pathways. 

 

1.1- Importing of Affymetrix data 

Affyymetrix data is generated via the processing of a .DAT image file to produce a .CEL file 

that contains a single number that defines its intensity for each probe on the array. Package 

(affy) offers the basic techniques for the assessment and analysis of affymetrix 

oligonucleotide arrays. 

 

1.2- Normalizing Affymetrix data 

Normalization is simply one step in Affymetrix data processing that must be completed 

before gene expression estimations can be used for further analysis. Background 

correction, normalizing of probes, and summarization (where individual probes are 

integrated into a probeset) are typical processes in preprocessing methods like RMA. We'll 

use RMA preprocessing in this study to clean up the data. RMA was chosen due to 

observations that it provides highly exact expression estimates (which is needed), albeit it 

may not produce as accurate findings as MAS5. RMA, in other words, appears to 

consistently underestimate gene expression. 

 

1.3- Plotting, clustering and quality control 

The raw data (Affymetrix arrays) are subjected to quality control for . The “Affymetrix CEL 

files were read as raw data in an object. That raw data can be used to do quality checks. The 

basic parts of the  Affymetrix's basic quality control include checking for RNA degradation 

and assessing the expression of scaling factors, control genes, % of present genes, and the 

average background. The functions used to conduct these analyses are split across two 

packages- (affy) and (affy) (simpleaffy). Additionally, non-metric multidimensional scaling, 

Scatter plot, hierarchical clustering, boxplot, MA plot, and boxplot can be used to 

supplement these fundamental techniques.” 

 

1.4- Filtering tools and differential gene expression 

Unspecific filtering is commonly used to exclude genes that are uninteresting from a 

dataset. Genes that do not change during the experiment or those that are expressed at 

such a low level that their measurements are inaccurate, are usually left out of future 
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analysis. We're utilizing two common unspecific filtering methods in this work; one based 

on expression and the other on standard deviation. Genefilter is a library with ready-to-use 

filtering capabilities. We generate a standard deviation for each gene before applying the 

standard deviation filter. Filtering is done at multiple stages; first, the function is used to 

generate a filtering function F. Then, using an auxiliary function called genefilter, this 

function is applied to all rows of the matrix (). We'll assume that we're looking for 1.5-fold 

overexpression (A=0.75) and that the gene must be overexpressed in not less than 50% of 

the arrays (p=0.05). 

 

1.5- Statistical analysis 

A common assumption of the Limma's method is that the data is normally distributed (else, 

the significance tests will yield incorrect findings), yet data is not always normally 

distributed in the actual world. Only about 20% of the expression values in a typical 

Affymetrix experiment are normally distributed. Others are non-normally distributed, and 

non-parametric approaches should be used to analyze them. Linear models are extremely 

adaptable tools for assessing even the most complex experimental sets.  

 

1.6- Gene set analysis 

Typically, hypergeometric test-based statistics are used in these procedures. Gene set 

enrichment analyses are approaches in which genes are initially assigned to categories 

or pathways and their statistical relevance is examined utilizing both the category 

information and the expression data. To determine the statistically substantially regulated 

genes from the data, a statistical procedure called gene set enrichment analysis is used. 

 

1.7- The list of genes annotation 

A vector of gene names is used as an input in the annotation process. These are usually 

taken from a Limma result matrix. The method produces a text or HTML file with the 

annotations as its output. Package (annaffy) implements the actual annotation process. 

This package, despite its name, can also be used to annotate other chip types as long as they 

have a suitable annotation package. 

 

Results and Discussion 

1- read affymatrix data 

From lung cancer CEL files, we found the number of samples (36) and total number of lung 

cancer genes (54675) while the package annotation is (hgu133plus2) Figure (1) 
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Fig1: - CEL file output  

2- Normalization 

It uses the RMA approach to generate normalized and background adjusted expression 

values. The resulting data is saved as (ExpressionSetclass). The more memory-efficient 

justRMA() function is used for large data sets. The data is saved after normalization in a 

format specific to Bioconductor tools, such as affy or beadarray (Figure 2). 

 
 

Fig (2): - Normalization expression value 

3- Plotting, clustering and QC. 

Different “chips are separated by vertical grey lines in the qc plot. The red figures on the 

left indicate the number of probesets, with the present flag and the chip's average 

backdrop. The blue central region denotes the area where the scaling factors are less than 

three times those of all chips combined. The scaling factors for the chips are indicated by 

bars that end in a point. The open circles represent GADPH 3':5' ratios, while the triangles 

represent beta-actin 3':5' ratios. Not all of the scaling factors are within the permitted 

range in this case (Figure 3). While plotting, we used a Box plot to compare the samples 

before and after normalization using the RMA approach (Figure 4). To create a dendrogram 

for the hierarchical clustering, the first step is to use the command dist () to calculate all 

the pairwise distances between the samples. The unweighted pair group technique with 

arithmetic mean (UPGMA or average linkage) method is then used to put these distances 

between data into a dendrogram. UPGMA is the default method for tree classification in 

the” command hclust() (Figure 5). 
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Fig (3): - qc state result 
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Figure (4): - Box plot before and after normalization 

 

 
Fig (5): - Clustering of Hierarchical  

 

4- expression filtering genes 

When filtering by expression, it's not a good idea to assume that all arrays act the same 

way. The gene may be expressed on some arrays but may not appear to be expressed at all 

or at a very low level on others for some reason. As a result, the filter must account for this 

potential disparity. This is accomplished by allowing a gene to pass the filter (and hence be 

included in the dataset) if it is expressed at the specified level in at least a percentage of the 
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samples. During filtering, the former function employs the absolute samples number, while 

the latter function relies on the proportion. In this case, we'll apply the percentage 

approach. 

 

5- Analysis using a linear model 

The command lmfit() was used for the analysis; this was followed by the eBayes() function. 

The lmfit() function is looking for the data matrix as well as a design matrix. Once the data 

is in a matrix format, the analysis can be performed with either the unfiltered or filtered 

data. The analysis' results are stored in the object fit. The command topTable() can be used 

to extract results (Figure 6); it produces output for the first design matrix column, i.e. the 

intercept, by default. The coefficient to report can be altered in the function call using the 

option Coef, but this coefficient is rarely of interest. In a comparative experiment between 

two groups, the genes that are statistically significantly differentially expressed between 

both groups. 

 

 
 

Fig (6): - gene expression table result 

 

6- Gene enrichment and gene annotation 

Because the GO hierarchy is made up of three different ontologies, the actual test is done in 

three steps; these include biological process (BP), cellular component (CC), and molecular 

function (MF). There were 8374 GO BP ids examined (860 with p 0.05), 1806 GO MF ids 

tested (141 with p 0.05), and 1074 GO CC ids tested (183 with p 0.05) out of 2500 genes. In 

the instance of the KEGG 204 ids tested, 20 of them have a p 0.05. If the entire chip is being 

annotated, building the annotation table could take several minutes, if not an hour. 
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