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My project entails designing new viral vectors to mediate gene transfer , ultimately for  the treatment of  inherited or acquired genetic diseases (e.g. hemophilia) and/or cancer.  In pursuit of this goal, I discovered that homologous elements inserted into first-generation adenoviral vectors can be used to create new vectors by recombination in 293 cells.  These new recombined vectors have a number of advantages over the traditional ones including:  the new recombined vectors are devoid of all viral genes rendering them non-toxic and less immunogenic,  they have approximately twice the insert capacity of first-generation vectors, and  they can be created to express toxic or adenoviral replication inhibiting genes.  However, these new vectors still possess one disadvantage in common with their first-generation adenoviral parental vectors in that they remain episomal after therapeutic gene transfer resulting in only transient expression.  In order to combat this problem, I have now incorporated two genetic elements from adeno-associated virus (AAV).  First, I have added AAV ITRs flanking my therapeutic gene, which allows for random integration.  Second, I have inserted the AAV rep 78 gene, which is known to confer site-specific integration into a transcriptionally active region of chromosome 19.  I am currently testing this new vector system.
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