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Abstract 

Globally, liver cancer ranks second in terms of cancer-related deaths and is the sixth most common type of cancer 

diagnosed. Most initial liver malignancies (70%–90%) are hepatocellular carcinomas. The early detection of HCC 

can be challenging, as it tends to develop without obvious symptoms. Liver cancer has several risk factors like 

other cancer forms, both preventable and unavoidable. The risk factors for liver cancer may be demographic, 

environmental, clinical, and genetic.  

We investigated single nucleotide polymorphism (SNP) in the Tp53 gene with liver cancer in the southern Punjab 

population of Pakistan. Two SNPs of Tp53, rs9895829 and rs9891744 were selected to investigate their impact on 

liver cancer development. We additionally investigated several clinical and demographic factors, such as age, 

diabetes, BMI, cancer family history, smoking, HCV, HBsAg, and haplotypes affected by liver cancer. We 

recruited 100 individuals for this study including cases and controls. Tetra-Arms PCR polymerase chain reaction 

technique was used for genotyping. The impact of genetic and non-genetic factors on the development of liver 

cancer was predicted by using artificial neural networks (ANNs) machine learning models, the multilayer 

perceptron model, and the radial basis function neural network model. Further, factor importance is also predicted 

by using the classification regression tree (CRT) model. Our results indicated that age, smoking, BMI, and SNP 

of Tp53 rs9891744 (C/T) may be the most contributing risk factors for causing liver cancer in the population of 

Southern Punjab, Pakistan. This information may help the medical practitioner to predict the development of liver 

cancer and help for the generation of personalized medicine. 

 

Key Words: Liver cancer, Single nucleotide Polymorphism, Artificial neural network, Classification regression 

method, TP53 

 
 


