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Specific Aims 

The past several decades of research have linked several viruses and bacteria that predispose 

humans and animals to the development of cancer1,2. The molecular mechanisms which lead to 

the development of cancers that are linked to cancer-associated pathogens are not clearly 

understood. A common mechanism by which viruses evolve is known to play a central role in 

promoting cancer. The process involves the incorporation of genetic material from the DNA of 

the viral host genomes to form new viral genes that interfere with the normal functions of the 

host cells. Such viral genes are known to promote unrestricted cellular proliferation which leads 

to tumorigenesis3. Genes that are capable of promoting uncontrolled cellular growth upon 

mutation are called oncogenes. Viral oncogenes that are altered with respect to their host and are 

conserved between distantly related cancer-pathogens are promising candidates to understand the 

biological basis of cancer. 

Recent studies have unexpectedly identified a large number of highly conserved genomic regions 

between distantly related species such as human, mouse, fish and flies4. Therefore, we 

hypothesize that similar approaches may unravel important evolutionarily conserved elements in 

several of the cancer-associated viral and bacterial genomes. Specifically, we propose to 

investigate the degree and extent of sequence conservation of genomic sequences between 

distantly related viruses, bacteria and the human genome. We expect that the proposed research 

will reveal novel evolutionary patterns between cancer-pathogens and humans.  



Research Design & Methods 

We have begun to curate the genomic sequences of several cancer-associated pathogens. We will 

analyze the evolutionary conservation of the Kaposi Sarcoma Herpes Virus (KSHV) genome 

with respect to the curated viral and bacterial genomes. The KSHV genome sequence will be 

used to scan the curated genome sequences using BLAST5. The BLAST output will be analyzed 

to identify sequences (“hits”) that are conserved between KSHV and the scanned genomes. The 

BLAST E-value parameter that measures the statistical significance of a match between two 

given sequences will be set to a conservative threshold (E=0.0001). It is possible that the 

analyzed genomes may not share common sequence elements to the KSHV genome. If 

conserved sequence elements are not detected, we will apply the aforementioned approach to 

each genome in the curated list until novel sequence elements that are potential candidates for 

promoting the oncogenicity of the cancer-pathogens are identified. If common sequence 

elements are detected between genomic regions of several viruses, we will analyze the extent of 

conservation of these sequences by aligning the sequence hits using CLUSTALW6. We will also 

use MFOLD to fold the conserved sequences to investigate the presence of unusual secondary 

structures among the sequences7. The analysis of predicted secondary structures may help reveal 

structural constraints that may have helped preserve the sequence elements over millions of years 

of pathogen evolution. A similar approach in mammalian genomes has provided significant 

insights into the evolution of human genome8. 

Summary 

The proposed study will help us to investigate whether the cancer-associated pathogens have 

common sequence signatures that may be identified at the level of their genome sequences. If 

novel molecular signatures are identified in this study, a broader investigation is planed to probe 



the biological function of the conserved sequences and their evolution with respect to other 

animal genomes. It is likely that such commonly occurring sequences that are preserved over 

millions of years of viral, bacterial and animal evolution may hold key clues into the roles of 

cancer-associated pathogens in cancer. We expect that future investigations based on the current 

study will discover novel genes that are yet to be characterized.  
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