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Abstract  

Pancreatic cancer is one of the main reasons behind most of the deaths that are caused due to cancer 

today. Micro RNAs have been proposed to play pivotal role in growth, progression and development 

of various types of cancers, including pancreatic cancer. In the present study, we have tried to 

identify potential therapeutic targets for pancreatic cancer using a combination of microarray data 

analysis & pathway analysis. Through our analysis, we identified 12 differentially expressed micro 

RNAs in normal control, pancreatitis and pancreatic cancer samples obtained from 185 different 

individuals. Among them, mir-21 was found to be the most consequential as it was the most 

deregulated and showed the most significant deregulation through integrated pathway analysis. 

Further analysis of its target genes revealed its various impacts on cell cycle.  

 

Introduction  

Pancreatic cancer generally develops in the tissues of pancreas, an organ in our body that is situated 

horizontally, below the lower part of stomach. It is the fourth commonest cause of cancer-related 

mortality across the world, with incidence equalling mortality [1]. The incidence of pancreatic cancer 

correlates with increasing age with a peak incidence of the disease occurring in the 65-75 year age 

group. In the US, pancreatic cancer mortality statistics shows that it ranks fourth among all cancers 

in 2007[2].These cases are detected at an early stage of the disease and most cases are diagnosed 

when the cancer is at advanced stage. In addition, because pancreatic cancer progresses rapidly and 

most therapies have limited benefits, most patients are found to have very poor early diagnosis, with 

a five-year survival of 4% or less [3, 4]. A major challenge for the primary prevention of this disease 

is its largely unknown etiology. Epidemiologic studies have shown that individuals with high serum 

levels of insulin and glucose (biomarkers of insulin resistance) and patients with diabetes (a 

condition linked to insulin resistance) are associated with an increased risk of developing pancreatic 

cancer [5]. 

 Micro RNA (micro RNA) is a class of endogenous small non-coding RNA (~ 22 nts) molecules. 

They play very important role, in mediating post transcriptional activities of protein coding genes 

(PCG). Their inhibitory action is exerted by binding to the 3’-UTR region of nascent mRNA 

transcripts together with other proteins, and mainly observed as inhibiting synthesis of protein [6]. 

Their expression appears to have a tissue specific signature in which specific micro RNAs are 

expressed preferentially in some tissues or organs. In humans, aberrant expression of micro RNAs 

contributes to carcinogenesis by promoting the expression of proto oncogenes or by inhibiting the 

expression of tumour suppressor genes [7]. The growth and development of pancreatic cancer and its 

associated micro RNAs is the main hotspot here. Various analyses results that micro RNA are the 

most important markers for prognosis and diagnosis of pancreatic cancer. Advances in the 

identification of novel circulating biomarkers including serological signatures, auto antibodies, 

epigenetic markers, circulating tumour cells and micro RNAs suggest that they can be used as 
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potential tools for the screening of precursors and early stage pancreatic cancer in the future. 

However, previous study has reported that miR-21 regulates colorectal cancer development through 

down regulation of potential targets [8]. Still, proper screening strategies based on effective 

screening methodologies need to be tested for medicinal application [9]. 

 

Materials and Methods 

Data Collection 

A set of microarray data was collected from the database; Gene Expression Omnibus (GEO) which is 

available at NCBI [10]. Our target was to find the micro RNA that is involved in pancreatic cancer 

progression. Data of micro RNA having platform accession Id GPL10944 from GEO database was 

collected.GPL10944 was selected for our work because it was showing profiles of pancreatic as well 

as normal individuals. Selecting a particular micro RNA platform Id was the most useful and crucial 

step of our project. Febit Homo sapiens species were chosen for this investigation purpose. There 

have been thousands of discoveries in Homo sapiens in different fields. So far much work is done on 

micro RNA analysis. But then too, there is need to work out more in this field as these two fields are 

not related much. Thus, as a result an experimental analysis was performed in a different way to 

carry out this analysis of deregulated micro RNA’s causing pancreatic cancer in Homo 

sapiens.GSE24279 was the series Id which was represented by the platform id GPL10944, having the 

profiles of 185 pancreatitis and pancreatic cancer profiles along with normal ones. Out of these, 22 

were the normal control samples, 27 were the pancreatitis samples and rest 136 were pancreatic 

cancer samples from febit Homo sapiens miRBase v11.The above RNA sample were collected from 

the peripheral blood of different individuals. All the raw data available at GEO including SOFT 

formatted family files were obtained. Thus, all the data for pancreatic normal and cancer patients 

were collected. These files were then analyzed using R software. It is an integrated suite of software 

facilities in which the data can be manipulated, calculated and graphically displayed. All the micro 

RNA which is differentially expressed was determined by combining the results of various different 

methods, out of which one was t-test. Ingenuity Pathway Analysis (IPA) was carried out mainly for 

the targets of especially important micro RNAs in order to determine their main impact on biological 

pathways. 

 

Determination of differently expressed micro RNAs 

R software (version 3.1) was used for performing Normalization of data available. Expression values 

which were obtained in the form of log-2 transformed values were used for further analysis .T-test, 

was used to identify differentially expressed micro RNAs in between pancreatic cancer, normal and 

pancreatitis samples. All the micro RNAs which were satisfying the test above were considered to be 

involved in the pathogenesis of the pancreatic cancer. 

 

Ingenuity Pathway Analysis 

Micro RNAs which are differentially expressed were considered for Ingenuity Pathway Analysis 

(IPA). IP Knowledge Base was also used to look for specifications in cellular functions and various 

pathways [11].All the Putative target genes of miR-21 along with other eleven were imported using 

the IPA Tool to investigate their possible biological interactions. It also groups targeted genes of 

miR-21 into biological mechanisms that are related to various different cell cycles, and in the output, 

their metabolisms. This analysis was performed in order to understand the molecular functions, 

diseases, physiological systems and many other related functions associated with the significantly 

deregulated micro RNAs. It revealed that what all are the target genes that are actually regulating the 
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micro RNAs, as well as many of the micro RNAs that are regulating each other directly or indirectly. 

Those Ids with p values less than 0.05 were placed in a separate profile network. 

 

Results 

12 micro RNAs were revealed as a result of the analysis, indicating differentially expressed micro 

RNAs in pancreatic cancer and normal control samples, that included up regulated as well as down 

regulated ones. 

 
Profile of  highly rated network in IPA analysis. 

All 12 micro RNA Ids were found to be down-regulated in our pancreatic cancer expression micro-

array profiling study. In the first step, a network of genes was generated that were directly targeted 

by the four micro RNAs i.e., miR-210, miR-21, miR-196a and miR-155, which were found to be 
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more preferentially expressed in pancreatic samples of cancer patients. This network also resulted in 

NF-κ B which can be shown at the focal node, which means that this transcription factor plays very 

important role in pancreatic cancer [12].  

Among them, miR-21 was found to be the most deregulated .It showed the most significant 

deregulation and is found to over-express in early pancreatic cancer lesions, pancreatic tumours, and 

pancreatic cancer-derived cell lines. 

 

Conclusion 

 

Twelve differentially expressed micro RNAs were identified by integrating the results of t-test and 

IPA analysis independent tests. Among them, miR-21 drew specific attention. IPA analysis revealed 

its impact on cell death and cell cycle.miR-21 studied at high levels, reveals its effects such as 

negative regulation, the expression of tumour suppressor phosphates and tensin homologue 2 

(PTEN), programmed cell death 4 (PDCD4) and tissue inhibitor of metalloproteinase 3 (TIMP3) 

proteins. Future of micro RNA targeting holds great promises towards improved clinical 

management of patients with cancer and especially those with pancreatic carcinomas.  
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