
 

 

 

CENTER FOR EMERGING VIRUS RESEARCH 
LABORATORY FOR VIRUS REPLICATION  
 

Center for Emerging Virus Research was established in April, 2005 as an affiliate research 
center to the Institute for Virus Research and this laboratory got started in January 1, 2006. One of 
the main objectives of our research is to clarify the origin of AIDS virus and to predict its future by 
conducting the molecular epidemiological studies of HIV and its related primate lentiviruses 
(HIV/SIV) collected by overseas expeditions, especially from Africa. We are also developing the 
animal model system for AIDS by generating novel HIV/SIV chimeric viruses (SHIVs) possessing 
HIV-1-derived genomic regions as widely as possible. Such SHIVs can be used to evaluate 
anti-HIV drugs using monkeys housed in a P3-level animal facility. The SHIV/monkey project also 
aims at developing AIDS vaccines and currently the use of a plasmid of a full-sized viral genome 
that can produce non-infectious viral particles is tested as a DNA vaccine.  
 
1)  DNA vaccination of macaques by a full-genome SHIV plasmid that has an IL-2 gene and 

produces non-infectious virus particles: R. HORIUCHI, W. AKAHATA, T. KUWATA, 
Y. ENOSE, E. IDO, H. SUZUKI, A. MIYAKE, N. SAITO, K. IBUKI, T. GOTO, T. 
MIURA, and M. HAYAMI   

 
We previously reported that a mutant full-sized plasmid DNA vaccine regime in macaques was 

partially effective. In this study, to improve the DNA vaccination regime, a novel plasmid named 
pSHIV-ZF1* IL-2 was constructed. Four monkeys were intramuscularly and intradermally injected 
4 times with the pSHIV-ZF1* IL-2. Vaccinated monkeys were intravenously challenged with a 
highly pathogenic, heterologous SHIV at 11weeks post vaccination. All the vaccinated monkeys 
suppressed the challenge virus rapidly under the detectable level by 16 weeks post challenge. One 
vaccinated monkey was protected from a loss of CD4+ T cells. These results suggest pSHIV-ZF1* 
IL-2 alone seems partially effective even against a challenge with a heterologous, pathogenic virus. 
 
2)  Construction of a novel SHIV having an HIV-1-derived protease gene and its infection to 

rhesus macaques: a useful tool for in vivo efficacy tests of protease inhibitors:  M. 
ISHIMATSU, H. SUZUKI, H. AKIYAMA, T. MIURA, M. HAYAMI, and E. IDO 

 
We generated a novel SHIV (termed SHIV-pr) that possesses the HIV-1-derived protease (PR) 

gene in the corresponding position in the SIVmac genome. SHIV-pr is replication-competent in 
human and monkey CD4+ lymphoid cell lines as well as rhesus macaque PBMCs. The viral growth 
of SHIV-pr was completely blocked in the presence of a peptide-analog PR inhibitor at the tissue 
culture level. When SHIV-pr was intravenously inoculated into two rhesus macaques, one monkey 



 

 

 

resulted in a weak but long-lasting persistent infection whereas the infection of another was only 
temporary. To enhance the viral growth competence by adaptation, we then passaged the virus in 
vivo from a monkey up to the fourth generation. The initial peak values of plasma viral loads as 
well as the set-point values increased generation by generation and reached those of a parental virus 
SIVmac. When a medication using the content of Kaletra capsule (a mixture of two PR inhibitors, 
lopinavir and ritonavir) was orally given to three SHIV-pr-infected monkeys for 4 weeks, plasma 
viral loads dropped to near or below the detection limit and quickly rebounded after the cessation of 
medication. The results suggest that SHIV-pr can be used to evaluate PR inhibitors using monkeys.   
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プロテアーゼ阻害剤カレトラの経口投与効果(投薬期間を斜線で示した).

(B) 血中ウイルス量 (C) CD4細胞数
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