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This projects aims to increase the killing potential of adenovirus that preferentially infects and 
lyses cancer cells by introducing a gene coding for the protein H. pylori Neutrophil Activating 
Protein (HP-NAP). HP-NAP is a bacterial protein that is known to attract immune cells to the 
site of infection and energize them to secrete many proteins and toxic substances. The 
proteins that are secreted by the energized immune cells are known as cytokines, and these 
proteins further enhance the attraction of other immune cells that are capable of memorizing 
the cancer proteins.  So this creates an improved anti-cancer environment in the body and 
these immune cells will kill cancer cells even if there is relapse or dissemination. To study 
this we created three different adenoviruses.  

The first two viruses are engineered in a way that the can divide only in prostate cells, and 
hence can be used to treat prostate cancer. Both of these viruses can infect cells, release HP-
NAP protein but only one of them can divide, lyse and reinfect the neighboring cancer cells. 
These viruses were named as Ad5-[i/ppt-E1A-His-sNAP] and Ad5-[i/ppt-His-sNAP]. The 
third adenovirus virus Ad5-F35PTD-[E1Adel24-His-sNAP] is modified in such a way that it 
can replicate in many cancer cell line because it has the E1Adel24 gene, which has a 24 base 
pair deletion in its gene. It also has its fiber 5 replaced with fiber 35 from adenovirus serotype 
35 and Tat-PTD protein from HIV-I virus that helps to improve infectivity of the adenovirus 
into host cells.  

We showed that the adenoviruses that released HP-NAP protein showed better killing ability 
compared to the control viruses in a wide range of cancer cell lines like prostate cancer, 
neuro-secretory cancer, and malignant tumors of melanocytes. The HP-NAP protein released 
upon virus infection of cancer cells attracted and energized immune cells like neutrophils to 
produce toxic substances like reactive oxygen intermediates that can kill tumor cells. We also 
showed that the adenoviruses we constructed killed cancer cells in mouse models that have 
cancer cells planted in them. These results indicate that HP-NAP protein is beneficial and it 
would improve the killing potential of adenoviruses. 
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