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Abstract: Objective To analyze the expression of microRNA in Chinese and Italy women by a 

series of data mining methods to rendering microRNA network. Methods Using T test, Pearson 

correlation method to deal with the data, Using Cytoscape3.2.1 to draw the interaction network, and 

do the analysis. Results After the methods, we have found the different microRNAs in expression of 

breast cancer, and it was found that there were differences in the pathogenesis of breast cancer 

between the two countries in Italy and China. Conclusion The data mining method designed by this 

research can be successfully found in the gene expression profile of microRNA in the two countries, 

the mechanism of breast cancer between different races has been studied. 

Introduction 

Breast cancer is the most common cancer and the leading cause of death among women both in 

China and Italy [1, 2]. The mechanisms of breast cancer are different in different ethnic groups. To 

know more about the differences between ethnics, researchers need to find out the interaction 

between microRNAs. MicroRNAs plays an important role in cell growth, differentiation, 

proliferation and apoptosis in various organisms, which indicates their functionality in 

carcinogenesis as tumour suppressor genes or oncogenes [3, 4]. Studying the interaction between 

microRNAs in breast cancer patients in both two countries helps the clinical development of breast 

cancer in different races [5, 6]. 

We have made a microRNAs data analysis about breast cancer patients, and compared the 

differences in microRNAs interaction networks between China and Italy. 

Materials and methods 

Materials 

SeriesGSE59594 

Experiment design: Gene and microRNA profiles are collected from Shanghai (China) and 

Milan (Italy)  in breast cancer patients. 

ChIP type:  Affymetrix Human Genome U133AArray. 
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http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE24185


Software： Access 2010, SPSS 17.0 and Cytoscape 3.2.1 

Flow chart 

 
  
 

Fig. 1 The flow chart of statistical analysis 

Paired sample t text 

The paired sample t test testing whether the difference between the average number of the two 

samples and the total of their respective representatives is significant. It is divided into two cases. 

One is the significance test of the difference of the average number of relevant samples. The two 

sets of data obtained from the test match or the data obtained by the same group are tested in 

different conditions. Another is the significant test of the average number of independent samples, 

which no correlation between two groups. 

We use the paired sample t test to find the significant difference of breast cancer patients 

between China and Italy, and separate data out when the value of P is less than 0.05. 

T test formula for the relevant sample is: 
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1X  and 2X  are averages of two samples; 

1x
 and 1x

 are variance of two samples; 

  is the correlation coefficient of two samples. 

Pearson product-moment correlation coefficient 

Pearson product-moment correlation coefficient (PPMCC) is used to measure the correlation 

between the two variables X and Y (linear correlation), its value is between -1 and 1. We can find 

the correlation between microRNAs and breast cancer by calculating PPMCC, so as to further 

compare the differences between the two countries [7]. 
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The above equation defines the overall correlation coefficient, usually expressed as the Greek 

letter  . Based on the sample covariance and standard deviation estimates, the sample correlation 

coefficient can be obtained, which is generally expressed as r: 
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An equivalent expression is expressed as a mean of a standard. Based on (Xi, Yi) of the sample 

score, the sample Pearson coefficient is 
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, X , and X are standard score, average and standard deviation, respectively. 

We consider the values of r in ranges 5.0r1-  and 1r5.0   of the data taken into 

account.  

Results 

After the treatment above, we can find the difference in the effects of different microRNAs on 

Chinese people and the Italians in the breast cancer [8,9]. 

Interaction of microRNAs 

The interactions of microRNAs are different between China and Italy(Fig. 2,3). 

 

Fig. 2  interaction of Chinese people of breast cancer 
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Fig. 3  interaction of Italians of breast cancer 

Characteristic analysis 

Several different characteristics among two countries are as follows. 
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Summary 

The research on the mechanism of gene expression in different ethnic groups is the basis for 

the consideration of racial differences in the treatment of disease. Micro-RNA plays an important 

role in cancer and other diseases[10]. The expression of microRNAs in breast cancer can provide a 

new direction for the diagnosis, prognosis and treatment[11,12]. 

In this paper, we propose a comprehensive method based on ACCESS data mining, construct 

the miRNA differential expression network, and this method can construct the miRNA differential 

expression between Chinese and Italy female successfully. 
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