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Summary:  

 Hepatocellular carcinoma(HCC) is a tumor of the liver which usually arises 

in the setting of chronic liver diseases. Fibrolamellar hepatocellular carcinoma (F-

HCC) is a rare entity of HCC not yet analyzed cytogenetically. The use of high-

performance parallel computing techniques can enable researchers to employ large 

numbers of processors to run comprehensive analyses within a reasonable period. 

This work provides a genomic study that focuses on using bioinformatics 

approaches to predict the molecular causes of HCC and F-HCC by the investigation 

whole genome sequence of the chromosomal aberrations using single nucleotide 

polymorphism (SNP)arrays and Next generation sequence (NGS) by applying four 

statistical techniques. The study revealed 3 distinct structural variations related 

genes MDM4, PRDM5, and WHSC1, these genes are a novel target signature that 

can help to predict survival of patients with detecting F-HCC. A new altered 

chromosome region amplification(4q22.1), this altered chromosomal region is 

novel for detect HCC, this finding has not previously reported being involved in 

liver carcinogenesis. NGS detect EPHA5, UBE1L2 tumor suppressor and 

UGT2B28 for both F-HCC and HCC.
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 Abstract 

  
The area of Bioinformatics has transformed into a consequential portion of different fields 

of biology. In experimental sub-atomic science, several methods of Bioinformatics such as 

signal processing and image processing results in sizable voluminous amounts of data of 

raw information. In the area of genomics and genetics, Bioinformatics helps in sequencing 

and analysis entire genomes and detect their observed variations. 

Hepatocellular carcinoma (HCC) counted as the third prevalent reason of cancer mortality 

worldwide. HCC is amongst the most prevalent types of aggressive tumors; HCC patient 

survival is poor incompletely because of HCC recurrence, also the behavior of HCC is 

difficult to predict. Fibrolamellar hepatocellular carcinoma (F-HCC) is a rare primary 

hepatic malignancy. 

The etiology of F-HCC is still uncertain, due to the non-appearance of defining symptoms 

or a specific diagnostic test, it is often detected after it has metastasized, and by then, the 

disease is frequently progressive and deadly, the outcome of HCC patients still remains 

dismal due to the difficulty in detecting the disease at its early stage. 

The major form of genetic mutation is copy number aberrations (CNAs), that leads to 

abnormal cell development and diffusion. Different microarray approaches have been 

effectively emerged to characterize CNAs in all sorts of cancer, but, their resolution is 

constrained by the location and the number of probes on the platforms array (FISH, A-

CGH). SNP array and next generation sequencing platforms guarantee to characterize the 

copy number profiles in malignancy tumors. 

 

The main aim of this work is to verify , develop and test the new methodologies to quickly 

and precisely detect the copy number changes in the human genome ,four statistical 

methodologies are represented by a circular binary segmentation (CBS) algorithm, 

Discrete stationary wavelet transformation method (DSWT), Quantisnp,and Oncosnp-seq 

applied to whole genome sequence for analyzing SNP array and high-throughput sequence  

information that identify genome-wide CNAs from the genomic data which counting for 

the dependence between neighboring clones by using high performance parallel computing 

to accelerates the performance by separating a problem into smaller sub problems that are 

divided to various processors. 

The other objective is to detect new altered regions which can lead to discovering new 

markers that may help improve diagnosis to detect HCC and represent novel targets for 

therapeutic agents. 

Results referred to a certain number of chromosome aberrations detected, the first structural 

variations highlight is MDM4 gene, increased expression of epidermal growth factor 

receptor (EGFR) is associated with tumor progression in several carcinomas that 

previously were reported to be altered in F-HCC. A significant deletion of chromosome 4 

has been observed and recorded in this work, especially in a 4q25-26 region and seen in 

almost all F-HCC samples striking PRDM5 gene. 
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Loss of 4p16.3 involved in WHSC1 gene, these genes are novel target and the second and 

third variation highlight for F-HCC. A new altered chromosome region 

amplification(4q22.1) have been detected this altered chromosomal region is novel for 

detecting Hepatocellular carcinoma and may lead to discovering new biomarker help for 

better understanding of hepatocellular carcinoma and its diagnosis because this finding has 

not previously reported being involved in liver carcinogenesis. The deletion aberration at 

19p13.12 is responsible for the occurrence of the highly prevalent DNAJB1–PRKACA 

fusion protein, which is present in F-HCC it is detected by DSWT, quantisnp and Oncosnp-

seq techniques. 

 

Recently the development of Next generation sequence empowers simultaneous estimation 

of copy number of hundred thousands of locales in a genome, more precise estimation of 

copy numbers, higher resolution and coverage, accurate identification of change points, 

and higher tendency to distinguish new CNAs. 
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