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Human immunodeficiency virus type 1 (HIV-1) has been identified as the causative agent of acquired
immunodeficiency syndrome (AIDS) in 1983 (Barre-Sinoussi et al, Science, 1983). In addition, molecular
phylogenetic analyses have revealed that pandemic HIV-1 (HIV-1 group M) has emerged by zoonotic infection
of simian immunodeficiency virus chimpanzee (SIVcpz) around 100 years ago (Gao et al, Nature, 1999;
Worobey et al, Nature, 2008).

There are at least 2 modes for the emergence of novel pathogens/viruses: “off-the-shelf emergence”
and "tailor-made emergence”(Homles, “The evolution and emergence of RNA viruses”, Oxford Univ Press,
2009). The former means that the pathogens pre-adapted to the new hosts have already existed in the old
hosts, while the latter indicates that mutations have acquired by the pathogens during adaptation process
to the new hosts. In this study, we used three systems: (1) human hematopoietic stem cell-transplanted
humanized mouse model, (2) cell culture system, and (3) experimental-mathematical investigation, and
investigated the adaptive/evolutionary process of viruses into humans.




