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Abstract

Human immunodeficiency virus/Acquired immunodeficiency syndrome, HIV/AIDS is a significant medical problem worldwide with nearly 60 million infected people. Therefore, an effective and safe vaccine remains a high priority. To date, most HIV vaccine candidates have failed to elicit effective humoral and cellular immune responses that are necessary to control HIV infection. A promising phase III trial was conducted in Thailand in 2009 using a recombinant canary pox vector vaccine (ALVAC) expressing HIV Gag protein in combination with recombinant HIV Env glycoprotein gp120 (AIDSVAX), and was the first trial to show significant (31.2%) efficacy in humans.                                                                                                  
This project aimed to use influenza viruses as a mucosal live vaccine vector to stimulate an effective CD8+ T cell immunity. Reverse genetics technology was used to generate recombinant influenza A viruses H3N2 (HK-X31) and H1N1 (A/PR8/8/34) expressing a defined mouse HIV-CD8+ T cell epitope (H-2KdGag197) in the neuraminidase (NA) stalk (X31-NA-Gag197 and PR8-NA-Gag197). This epitope was cloned into a pHW2000 reverse genetics plasmid encoding the appropriate influenza virus NA segment using recombinant PCR. Following co-transfection with the other seven influenza gene segments in a co-culture of 293T and MDCK cells, facilitated the generation of live influenza-HIV vaccine vectors.              
Live recombinant influenza viruses were successfully used as HIV vaccine vectors, utilizing various mucosal prime-boost vaccination routes in a mouse model, as evidenced by the induction of robust CD8+ T cell responses. This was shown through intracellular cytokine and tetramer staining,which detected HIV and influenza-specific CD8+ T cell immunity. Mucosal CD8+ T cells were also characterized through expression of specific mucosal homing integrins. These HIV-specific CD8+ T cells migrated to mucosal regions following intranasal or intravaginal prime boost administration of the recombinant vaccine.                                             
Following intranasal prime-boost vaccination, tetramer and intracellular cytokine staining showed comparable HIV and endogenous influenza-specific CD8+ T cell responses in the spleen, and broncho-alveolar lavage, the mediastinal and inguinal lymph nodes. These mucosal HIV-specific CD8+ T cells expressed the integrins α4β7, CD103 and CCR9.The mucosal α4β7+CD8+ T cells expressed higher levels of the cytokine IL-15 cytokine and the IL-15Rα receptor compared to α4β7-controls.                                                                                          
Finally, challenge with a rVac-Gag virus revealed thatGag197+α4β7+CD8+ T cells contributed to protection following vaccination. This research highlights the importance of mucosal CD8+ T cells in viral immunity and emphasizes the need for additional studies to provide key insights to underpin future vaccine development.                                                                                             
