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ABSTRACT 

Microarrays, technology aims at the measurement of mRNA levels in particular cells or tissues for many genes 

simultaneously. Microarray in molecular biology results in huge datasets that need rigorous computational analysis 

to extract biological information that lead to some conclusion. From printing of microarray chip to hybridization and 

scanning process it results in variability in quality of data due to which actual information is either lost or it is over 

represented. Computational analysis plays an important part related to the processing of the biological information 

embedded in microarray results and for comparing gene expression result obtained from different samples in 

different condition for biological interpretation. A basic, yet challenging task is quality control and visualization of 

microarray gene expression data. One of the most popular platforms for microarray analysis is Bioconductor, an 

open source and open development software project for the analysis and comprehension of genomic data, based on 

the R programming language. This paper describes specific procedures for conducting quality assessment of 

Affymetrix Gene chip using data from GEO database GSE53890 and describes quality control packages of 

bioconductor with reference to visualization plots for detailed analysis. This paper can be helpful for any researcher 

working on microarray analysis for quality control analysis of affymetrix chip along with scientific interpretations. 

I INTRODUCTION 

In the context of the human genome project, new technologies emerged that facilitate the parallel execution of 

experiments on a large number of genes simultaneously. The measurement of transcriptional activity in living cells 

is of fundamental importance in many fields of research from basic biology to the study of complex diseases such as 

cancer [1]. The so-called DNA microarrays, or DNA chips, constitute a prominent example. This technology aims at 

the measurement of mRNA levels in particular cells or tissues for many genes at once [2]. DNA microarrays provide 

an instrument for measuring the mRNA abundance of tens of thousands of genes. Currently, the measurements are 

based on mRNA from samples of hundreds to millions of cells, thus expression estimates provide an ensemble 

average of a possibly heterogeneous population.Microarrays provide a rich source of data on the molecular working 

of cells. Each microarray reports on the abundance of tens of thousands of mRNAs. Virtually every human disease 

is being studied using microarrays with the hope of finding the molecular mechanisms of disease [6-8]. 
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Bioinformatics analysis plays an important part of processing the information embedded in large-scale expression 

profiling studies and for laying the foundation for biological interpretation. A basic, yet challenging task in the 

analysis of microarray gene expression data is the identification of changes in gene expression that are associated 

with particular biological conditions. Careful statistical design and analysis are essential to improve the efficiency 

and reliability of microarray experiments throughout the data acquisition and analysis process. 

II MICROARRAY STUDIES 

Microarrays are useful in a wide variety of studies with a wide variety of objectives. Many of these objectives fall 

into the following categories. 

a) A typical microarray experiment is one who looks for genes deferentially expressed between two or more 

conditions. That is, genes which behave differently in one condition (for instance healthy [or untreated or wild type] 

cells) than in another (for instance tumor [or treated or mutant] cells). These are known as class comparison 

experiments. 

b) When the emphasis is on developing a statistical model that can predict to which class a new individual belongs 

we have a class prediction problem. Examples of this are predicting the response to a treatment (e.g. classes are 

_responder_ and _non-responder_) or the evolution of a disease (e.g. recidivated or cured). 

c) Sometimes the objective is the identification of novel sub-types of individuals within a population. For example it 

has been shownthat certain types of leukemia present some subclasses that are very hard to distinguish 

morphologically but which can be classified using gene expression. This is an example of class discovery. 

One of the most popular platforms for microarray analysis is Bioconductor, an open source and open development 

software project for the analysis and comprehension of genomic data, based on the R programming language. This 

paper describes specific procedures for conducting quality assessment of Affymetrix Gene Chip using data from 

GEO database using the open-source R programming environment in conjunction with the open-source 

Bioconductor software. 

2.1 Bioconductor and R 

R is a programming language. The name “R” is initials of names of the two R authors (Robert Gentleman and Ross 

Ihaka). R is introduced in 1991 and R 1.0.0 is released in year 2000. Bioconductor emerges as a boon in life sciences 

and in high throughput experiments where analysis tools are available free of cost to analyze experimental data. In 

year 2008 Bioconductor version 2.4 is released and further follows R release. Current version of the Bioconductor is 

3.2 and R version is 3.2.2. 
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R environment is easy to use, coherent and have tools for data analysis. What make R different from other 

programming languages is its GUI for quick and easy upload of data along with tools for data manipulation, 

calculation and analysis along with it statistical tools facilitates calculation of standard deviation, variance, t-test, f-

test and other statistical tools. 

Bioconductorprovides bioinformatics tool for analyzing high throughput data that comes from experiment like 

microarray, SAGE, MS, MS-MS. Bioconductor data packages are divided into three categories Annotation Data, 

Experiment Data and Software. Currently there are 1104 software packages, 898 Annotation Data and 257 

Experiment Data. It is very hard to identify particular package for set of experiments. This paper reviews the 

methods for visualization of affymetrix gene expression data. These steps are essential part of microarray data 

analysis that should be taken before utilized in processing and analysis of gene expression differential expression 

analysis. 

Microarray data produces lots of experimental errors that emerged because of biasness in dye intensities, laser 

scanner, spotting errors, hybridization biasness. Before microarray analysis data must be cleaned and processed to 

extract biological information. Visualization and graphs representation are best suited to study microarray intensity 

files and comparing probe hybridization signals. 

III MATERIALS AND METHODS 

The raw data for this study is retrieved from Gene Expression Omnibus database 
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Table 1: Quality control packages of bio-conductor 
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Table 1: Deg analysis packages of bio-conductor. 

IV RESULT AND CONCLUSION  

From GSE53890 data out of 6 cel files are selected 3 females data and 3 males data chip used in this experiment is 

HG-U133_Plus_2. Gene expression file is created using affy package of bioconductor and visualization packages 

are used for quality control analysis and summarizing the output generated by these packages [23]. 

Gene expression file  

Gene expression file created using affy package.  

library (affy)  

array = ReadAffy (widget=TRUE)  

eset = rma (array)  

write.exprs (eset, file = “array.txt”) 

Figure 1 shows the gene expression file and expression values. Using above commands in r this file can be created 

and used for analysis either in R or in any other softwares like MeV that not accept .cel and .cdf file as input. Either 

object can be created for expression file using >exprs=write.exprs (eset, file=“array.txt”) 
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Figure 1: The gene expression file and expression values 

V CONCLUSION 

This paper reviews the high throughput microarray data. And summarizes various packages of bio conductor that are 

used for microarray quality control and differentially expressed genes analysis. Any researcher working on 

microarray analysis can get help from this paper for microarray quality control analysis. 
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