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            Abstract
A common viral immune evasion strategy involves mutating viral surface proteins in order to evade host neutralizing antibodies. Such immune evasion tactics have not previously been intentionally applied to the development of novel viral gene delivery vectors that overcome the critical problem of anti-vector immunity. Recombinant, replication-incompetent adenovirus serotype 5 (rAd5) vector-based vaccines for human immunodeficiency virus type 1 and other pathogens have proved highly immunogenic in preclinical studies1,2 but will probably be limited by the high prevalence of pre-existing anti-Ad5 immunity in human populations, particularly in the developing world3,4,5,6. Here we show that rAd5 vectors can be engineered to circumvent anti-Ad5 immunity. We constructed novel chimaeric rAd5 vectors in which the seven short hypervariable regions (HVRs) on the surface of the Ad5 hexon protein were replaced with the corresponding HVRs from the rare adenovirus serotype Ad48. These HVR-chimaeric rAd5 vectors were produced at high titres and were stable through serial passages in vitro. HVR-chimaeric rAd5 vectors expressing simian immunodeficiency virus Gag proved comparably immunogenic to parental rAd5 vectors in naive mice and rhesus monkeys. In the presence of high levels of pre-existing anti-Ad5 immunity, the immunogenicity of HVR-chimaeric rAd5 vectors was not detectably suppressed, whereas the immunogenicity of parental rAd5 vectors was abrogated. These data demonstrate that functionally relevant Ad5-specific neutralizing antibodies are focused on epitopes located within the hexon HVRs. Moreover, these studies show that recombinant viral vectors can be engineered to circumvent pre-existing anti-vector immunity by removing key neutralizing epitopes on the surface of viral capsid proteins. Such chimaeric viral vectors may have important practical implications for vaccination and gene therapy.
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                    Figure 1: 
                        Construction of hexon HVR-chimaeric rAd5 vectors.
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Figure 2: 
                        Cellular immune responses elicited by hexon HVR-chimaeric rAd5 vectors.
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Figure 3: 
                        Immunogenicity of heterologous recombinant adenovirus primeâ€“boost regimens.
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Figure 4: 
                        Humoral immune responses to hexon HVR-chimaeric rAd5 vectors.
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Figure 5: 
                        Immunogenicity of hexon HVR-chimaeric rAd5 vectors in rhesus monkeys.
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Adenovirus 5 (Ad5) causes mild respiratory tract infections in humans but its main claim to fame is as a potential vaccine vector for key diseases such as HIV/AIDS and malaria. Its potential clinical utility is, however, hampered by the fact that about half of the population in developed countries and 90% in Africa have been exposed to Ad5 before and have built up immunity. A team based at Harvard Medical School and the Dutch biotechnology company Crucell has devised a way of circumventing this problem by replacing parts of an Ad5 viral capsid protein with those from a related virus, the much rarer Ad48 adenovirus. The strategy was effective in tests in mice and monkeys; if the work can be repeated in humans then modified Ad5 will be a strong candidate as a vector for vaccines and also for delivering gene therapy.
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