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Abstract— Microarrays differential quality investigation 

make it conceivable to look at the relative articulation of a 

huge number of qualities in growth and ordinary cells in 

human body by measuring the power and shading of the 

fluorescence of every spot in the exhibit. A computer 

engineer can then program to investigate the information 

and make exact estimations of qualities communicated at 

abnormal states and low levels. Studies are done to take 

after test convention from which numerical qualities are 

determined. These numerical qualities are utilized to derive 

calculations/classifier to separate in the middle of dangerous 

and non-malignant cells. The heart of pre-processing work 

for microarray dataset is to give legitimate standardized and 

foundation remedied numerical qualities for differential 

quality expression examination.                      
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I. INTRODUCTION 

Cancer is a malady or an unusual state of the cells in human 

body. There are different sorts of cell in the body to perform 

particular functions,in turn prompting diverse sorts of 

growth which influence different sorts of cell bringing on a 

variation in their functions performed. Tumor cells 

reproduce out of control independent of their cell sort. Some 

tumor sort have a larger number of genuine mortality 

impacts than others, some are more effortlessly treated than 

others (especially if analyzed at an early stage), and a few 

sorts have a superior standpoint (forecast) than other disease 

sorts. Thus, cancer disease as a rule is one condition as well 

as has different related stages. For every situation of disease 

analyzed it is essential to know precisely what kind of 

growth has built up, what's the tumor size, is it generous or 

dangerous, and how well it as a rule reacts to treatment so as 

to give a fruitful cure. 

A. Motivation 

 
Fig. 1: Various types of Cancer Survival Rate and stage its 

diagnosed. This shows a figure consisting of different stage 

of various cancer types and the patients 5 year survival rate. 

The x-axis shows various stages of cancer and the y-axis 

shows 5 year survival rate of patient at each stage. The 

various line shows the cumulative percentage of people 

diagnosed at various stages and each line refers to different 

type of cancers [1]. 

Consistently a great number of individuals endeavour to 

battle the cancer disease. The effort to spare one's life gets to 

be less demanding when malignancy can be analysed at an 

early stage, as the resulting treatment is frequently much 

less complex and more prone to be exceptionally powerful. 

So recognizing growth early can have a fundamental effect 

in sparing somebody's life. 

Cancer disease when found at an early stage, where there 

is essentially less opportunity to develop in size or spread to 

different parts of the body, can regularly be effortlessly 

worked or treated. On the off chance that the growth has had 

an opportunity to spread, treatment turns out to be more 

troublesome and a patient’s possibility of survival rate may 

not be tantamount to prior. Now withstanding for those 

discriminating sorts of growths where general survival rate is 

terrible, the possibilities of surviving are better when 

analysed at a much before stage. 

B. Related Work 

The previous couple of years have seen huge premiums in 

exploring hereditary marks for tumor movement and disease 

examination utilizing high-throughput quality expression 

tests [2]. A noteworthy test in DNA microarray investigation 

is to successfully separate genuine quality expression values 

from trial commotion. Thus pre-processing takes an 

imperative part in the study. Prior to any sort of microarray 

information can be dissected for differential expression a 

few stages must be taken. Crude information must be quality 

surveyed to guarantee its respectability. Natural crude 

information will dependably be liable to some type of 

specialized variety and consequently must be pre-processed 

to evacuate the same number of undesirable wellsprings of 

variety [3]. 

C. Concept of Genes and DNA Microarray Technology 

People have a huge number of qualities and the improvement 

of DNA microarray has made it conceivable to look at the 

outflow of a great many qualities immediately. Malignancy 

conclusion is a standout amongst the most vital developing 

clinical uses of quality expression microarray innovation. 

The tests utilizing microarray is centred on figuring out 

which qualities are communicated distinctively between 

typical cells and harmful cells. The focal creed of sub-atomic 

science clarifies that DNA codes for RNA, which codes for 

proteins. DNA is the particle of heredity that goes from folks 

to posterity. It contains the directions for building RNA and 
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proteins, which make up the structure of the body and 

complete the greater part of its capacities.  

Although the majority of the cells in the human 

body contain indistinguishable hereditary material, the same 

qualities are not dynamic in each cell. Contemplating which 

qualities are dynamic and which are dormant in diverse cell 

sorts helps researchers to comprehend both how these cells 

work typically and how they are influenced when different 

qualities don't perform appropriately. Before, researchers 

have just possessed the capacity to direct these hereditary 

investigations on a couple of qualities without a moment's 

delay. With the improvement of DNA microarray innovation, 

be that as it may, researchers can now analyse how dynamic 

a large number of qualities are at any given time [2] [3] [4] 

[5]. 

II. PREPROCESSING ALGORITHMS 

A. MAS 5.0 

Affymetrix’s MicroArray Suite 4 method created a simple 

Average Difference intensity value 

AvDiff=1/n * 1∑
n
 (PMi –MMi)         (1) 

where  n= Total number of genes 

  PM= Probe Match 

  MM= Mismatch 

Excludes outliers > 3 times of Standard Deviation from 

mean. MAS5 uses weighted mean using a One-Step Tukey’s 

Biweight Estimate for Signal Intensity [6]. Each probe pair 

is considered to have a potential vote in determining the 

Signal value. The probe pair is weighted based on the 

distance from the mean. Once the weight of each probe pair 

is determined, the mean of the weighted intensity values for 

that probe set is identified [6][7][8].  

B. Robust Multiarray Analysis(Rma) 

1) Motivation behind Robust Mulitarray Analysis  

- MM values do not ideally represent background. 

- Subtracting MM adds more noise. 

- Signal intensities should be positive. 

- Preferable to normalize at the probe level. 

- Probe level data shows intensity dependent bias. 

- Use all the arrays in the experiment to aid signal 

generation  

2) RMA - Robust Multi-array Analysis consists of 3 steps 

but only uses PM information 

- Background correction  

- Normalization (across chips)  

- Summarization (expression measure summary)  

Originally it was implemented in R (BioConductor project, 

affy package) and also implemented as a pre-processor in 

GeneSpring 7.1 as native Java code in which it scales to 

much larger data sets than R implementation [6][7][8]. 

III. MATERILAS AND METHODS 

The Meta analysis of three different cancer diseases such as 

breast, colon and ovarian cancer datasets were retrieved from 

GEO database. The Datasets of breast cancer (GEO ID: 

GSE30543) of 6 samples with SUM149 control siRNAs and 

siRNA targeting TIG1 replicates [9].The colon cancer dataset 

(GSE34299) of 4 samples has HT29 parental cell lines and 

HT29RC PLX4720 resistant cell lines grown in increasing 

concentration of the drug to develop acquired resistance [10]. 

The ovarian cancer dataset (GSE35972) of 6 samples has 

untreatedTOV112D cells and NSC319726 treated with 

different biological replicates [11].  

All the datasets with different samples is analyzed 

using GPL570 (HG-U133_Plus_2) affymetrix human 

genome array platform. All probe sets of HG-U95Av2 is 

identically replicated on the diseased transcript variant. The 

RNA probe sets were derived from RefSeq,dbEST and 

GenBank.  

The sequence clusters were created from the 

UniGene database and gene names were refined by publicly 

available databases. The methodology uses Statistical 

analysis software such as R and BioConductor to pre-process 

the microarray gene data. 

IV. EXPERIMENTAL DESIGN 

These 16 data sets were chosen because they provide 

comparative data on Breast Cancer/Normal Breast, Colon 

cancer cell lines/ Resistant cell lines, and drug untreated 

Ovarian cancer cells/ drug treated Ovarian cancer cells with 

differential and undifferential r\expressions. The microarray 

data sets were transformed in such a way that all the 

elements of the microarray profiles represented the signal 

measurements.  

The sixteen chosen datasets were studies in three 

types. The first type included experiments in which disease 

breast cancer vs Normal Breast was used as the reference 

sample in hybridization. In this case, the signal SUM149 

control siRNAs and siRNA targeting TIG1 was calculated as 

the fluorescent intensity ratio Cy3/Cy5.  

The second type included experiments in which the 

reference sample was HT29 parental cell lines and HT29RC 

PLX4720 resistant cell lines in colon cancer hybridization 

with fluorescent intensity ratio Cy3/Cy5.  

The third experiment in which drug untreated 

TOV112D cells and NSC319726 treated in hybridization 

with reference fluorescent intensity ratio Cy3/Cy5.  

The total dataset contains 54675 genes with 16 

samples of both differentiated and undifferentiated cancer 

cells. 

V. EXPERIMENTAL RESULTS 

A. Samples 

We used breast, colon and ovarian cancer GEO datasets 

contains total of 16 samples, all the samples were listed in 

table 5.1. A single data set was used to perform meta-

analysis, because a single gene could often be represented by 

different clones or clone repeats. Then we generated the 

consensus lists of genes that included the genes present 

together in each pair of data sets. Consequently, each gene of 

the consensus list got two meta-scores as a result of the two 

meta-analyses. Similarity between the two given data sets 

was estimated by the correlation coefficient calculated on the 

set of matched meta-scores. 

Name File Name Target 

GSM75775

5 
GSM757755.CEL CT_RE1 

GSM75775

6 
GSM757756.CEL CT_RE1 

GSM75775

7 
GSM757757.CEL CT_RE1 

GSM75775 GSM757758.CEL TI_RE1 
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8 

GSM75775

9 
GSM757759.CEL TI_RE1 

GSM75776

0 
GSM757760.CEL TI_RE1 

GSM84688

9 

GSM846889_GF_S_0000665_10

-04-11_HG-U133_Plus_2_.CEL 
PAC_1 

GSM84689

0 

GSM846890_GF_S_0000666_10

-04-11_HG-U133_Plus_2_.CEL 
RES_1 

GSM84689

1 

GSM846891_GF_S_0000667_10

-04-11_HG-U133_Plus_2_.CEL 
PAC_1 

GSM84689

2 

GSM846892_GF_S_0000668_10

-04-11_HG-U133_Plus_2_.CEL 
RES_1 

GSM87820

0 

GSM878200_CTL_A1_HG-

U133_Plus_2.CEL 
UNR_1 

GSM87820

1 

GSM878201_CTL_A2_HG-

U133_Plus_2.CEL 
UNR_1 

GSM87820

2 

GSM878202_CTL_A3_HG-

U133_Plus_2.CEL 
UNR_1 

GSM87820

3 

GSM878203_Drug3_B1_HG-

U133_Plus_2.CEL 

UNTR_

1 

GSM87820

4 

GSM878204_Drug3_B2_HG-

U133_Plus_2.CEL 

UNTR_

1 

GSM87820

5 

GSM878205_Drug3_B3_HG-

U133_Plus_2.CEL 

UNTR_

1 

Table 1:  Gene Expression Data Sets Breast,Colon And 

Ovarian Cancer Samples Retrieved From Geo Datasets 

B. Pre-Processing 

The affymetric package [12] is used measure array probe 

level data. The software utilities provided with the 

Affymetrix software suite summarizes the probe set 

intensities to form one expression measure for each gene.  

C. Results 

 
Fig. 2:Density plot using RMA algorithm 

The expression measure is the data available for 

analysis. However, as pointed out by Li and Wong (2001) 

[13], much can be learned from studying the individual 

probe intensities, or as we call them, the probe level data. 

This is why we incorporated this package. The package 

includes plotting functions for the probe level data useful for 

quality control, RNA degradation assessments, different 

probe level normalization and background correction 

procedures, and flexible functions that permit the user to 

convert probe level data to expression measures. The 

package includes utilities for computing expression 

measures similar to MAS 5.0’s signal (Affymetrix, 2001)[6] 

[7][8], and RMA (Irizarry et al., 2003b)[6][7] [8]. 

 
Fig. 3: Density plot using MAS5.0 algorithm. 

 
Fig. 4: RNA Degradation plot using RMA algorithm. 

 
Fig. 5: RNA Degradation plot using MAS5.0 algorithm. 
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Fig. 6: Principal Component Analysis plot using RMA 

algorithm. 

 
Fig. 7: Principal Component Analysis plot using MAS5.0 

algorithm 

 
Fig. 8: MVA Plot 

 
Fig. 9: Overall Quality Control of Pre-processed data. 

Different measurements have been incorporated in 

the quality evaluation and pre handling of the microarray 

quality datasets, similar to the normal foundation, scale 

component and percent present. Normal foundation shows 

the level of foundation commotion a microarray chip is 

encountering amid the quality worth era. Scaling component 

alludes to the level of scaling connected to a cluster when 

standardized utilizing Affymetrix MAS5 calculation. 

Percent Present calls are produced by taking a gander at the 

distinction in the middle of PM and MM tests for every pair 

in a test set and just speaks to the rate of test sets called 

present on a cluster. 

VI. CONCLUSIONS 

For the information(data)sets considered the pre-processing 

calculations utilized standardized the crude information 

making it suitable to further compute differential quality 

expression for identification of disease that helps us in 

accomplishing the inspiration portrayed in the study. 

Presently the crude information is changed to apply different 

grouping or classification procedures to distinguish the 

differentially communicated qualities furthermore to 

recognize suitable proteins in charge of gene variations. The 

QC status report produced is a confirmation of the pre-

processing strategies conveyed which tells the uprightness 

of the information, which serves to expand the level of 

certainty on the classification carried on this pre-processed 

information. 
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