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Background: Over the past years researchers have been trying to understand cancer. They 

started studying genes associated with cancer; but found that it can better be understood through 

proteins. Proteins are encoded by genes and perform many functions that cause our body to work 

properly most of the time. The heat shock proteins HSP70 and HSP60 have been found to be 

associated with cancer. Since different proteins often interact with one another to perform a 

biological function, it is important to find other cancer-related proteins that interact with HSP70 

and HSP60 so that we can better understand their roles in cancer.  

 

Significance: The purpose of this project is to use Protein-Protein Interaction (PPI) Networks to 

help elucidate the roles of HSP70 and HSP60 in cancer. PPI Networks require the use of in-silico 

methods to find other cancer-related proteins, called interactors, which interact with the target 

proteins HSP70 and HSP60. The computational analysis results can be used as a guide to help 

design wet-lab experiments and is expected to save valuable time and lab resources.  

 

Techniques: A bioinformatics approach proposed by Barbarini et al. (2010) is used to find the 

interactors. This approach uses the Needleman and Wunsch dynamic programming algorithm. It 

is based on different scores calculated through the alignments of potential and confirmed 

interactors and their structure complexes. The databases that are being used are the Database of 

Interacting Proteins (DIPs), the General Repository for Interaction Datasets (BioGRIDs), the 

Human Protein Reference Database (HPRD), and the Biomolecular Interaction Network 

Database (BIND), Protein Data Bank (PDB) and the Protein Quaternary Structure (PQS), Human 

Protein Reference Database (HPRD), PREDATOR, NNPREDICT and NPS. This approach has 

been found to be about 75% to 86% accurate based on test data from validated in-vivo or in-vitro 

results in previous experiments. After our bioinformatics analysis, wet lab experiments will be 

required to test the results at the end. 

 

Results: Eighty-eight  cancer-related proteins that interact with the HSP70 were found in the 

Human Protein Reference Database, and 62 interactors were found for the HSP60 in the same 

database. These interactors need to be analyzed in the future to see which of them are the ones 

that interact the most with the target proteins. 
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