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  Abstarct  

 (VIII) 

Abstract 

The competing endogenous RNA networks play a pivotal 

role in cancer diagnosis and progression. Novel properstrategies for 

early detection of colorectal cancer (CRC) are strongly needed. We 

investigated a novel CRC-specific RNA-based integrated 

competing endogenous network composed of lethal3 malignant 

brain tumor like1 (L3MBTL1) gene, long non-coding intergenic 

RNA- (lncRNA RP11-909B2.1) and homo sapiens microRNA-595 

(hsa-miRNA-595) using in silico data analysis. RTqPCR-based 

validation of the network was achieved in serum of 70 patients with 

CRC, 40 patients with benign colorectal neoplasm, and 20 healthy 

controls. Moreover, in cancer tissues of 20 of the 70 CRC cases 

were involved in the study. The expression of RNA-based 

biomarker network in both CRC and adjacent non-tumor tissues 

and their correlation with the serum levels of this network members 

was investigated. Lastly, the expression levels of the chosen 

ceRNA was verified in CRC cell line. Our results revealed that the 

three RNAs-based biomarker network (long non-coding intergenic 

RNA-[lncRNA RP11-909B2.1], Homo sapiens microRNA595 

[hsa-miRNA-595], and L3MBTL1 mRNA), had high sensitivity 

and specificity for discriminating CRC from healthy controls and 

also from benign colorectal neoplasm. The data suggest that among 

these three RNAs, serum lncRNA RP11-909B2.1 could be a 

promising independent prognostic factors in CRC. The circulatory 

RNA based biomarker panel can act as potential biomarker for 

CRC diagnosis and prognosis. 

Key words: 

Bioinformatics, Colorectal Cancer, Competing Endogenous RNA, 

Diagnosis 



 Introduction  

 (1) 

Introduction 

Colorectal cancer (CRC) is the third most common 

cancer worldwide after lung and breast cancers with two-

thirds of all CRCs occurring in the more developed regions 

of the world. (American Cancer Society, 2016). 

CRC is a major economic public health problem due 

to lacking of screening program. (Ibrahim et al., 2014). 

The number of CRC cases in Egypt is increasing according 

to NCRP (Ibrahim et al., 2014).  

The incidence and mortality rates for CRC are 

virtually identical, reflecting the poor overall survival rates 

for patients with this kind of tumor (Weizman & Nguyen 

2010). Most therapies are only effective if CRC is 

diagnosed at early stages. In 20-25% of patients with 

colonic cancer and in 18% of patients with rectal cancer, 

metastases are present at the time of the first diagnosis. A 

complete colonoscopy up to the cecum, coupled with 

biopsy for histopathological examination, is considered the 

gold standard to diagnose colorectal lesions. However, 

compliance with these screening tests has been far from 

adequate (Hewitson et al., 2008). These limitations 

underscore the need for novel biomarkers, particularly 

noninvasive biomarkers in serum or plasma, for diagnosis, 

prognosis, and prediction of response to chemotherapy 

(Filipowicz et al., 2008).  


