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CENTER FOR EMERGING VIRUS RESEARCH 
LABORATORY FOR VIRUS REPLICATION  
 

The following two main projects are currently under way in this laboratory: (I) Molecular 
epidemiology of HIV/SIV in central Africa; (II) Development of animal HAART model system for 
AIDS studies using macaque monkeys and novel HIV/SIV chimeric viruses (SHIVs) having part or 
full of the HIV-1-derived pol gene. 

The research goal of the first project is to clarify the origin of AIDS virus and to predict its 
future by conducting the molecular phylogenetical analyses of HIV and its related primate 
lentiviruses collected by overseas expeditions, especially from central Africa where most divergent 
strains of HIV/SIV are circulating. The research goal of the second project is to establish the animal 
HAART model by use of newly constructed SHIVs that possess part or full of the pol gene of 
HIV-1. These novel SHIVs can potentially infect rhesus macaques. In addition, they are fairly 
sensitive to anti-HIV-1 drugs, suggesting that this novel system would be very useful to evaluate 
tested compounds at the in vivo level.  
 
1)   Construction and infection of a new simian/human immunodeficiency chimeric virus 

(SHIV) containing the integrase gene of the human immunodeficiency virus type 1 
genome and analysis of its adaptation to monkey cells: H. AKIYAMA, M. 
ISHIMATSU, T. MIURA, H. HAYAMI and E. IDO 

  
Expanding the HIV-1-derived regions in the SHIV genome may help to clarify the viral 

restriction factors determining the host range. In this study, we constructed a new SHIV having the 
reverse transcriptase and integrase-encoding regions of HIV-1 in addition to the 3' half genomic 
region of HIV-1. This SHIV, termed SHIVrti/3rn, could replicate in a monkey CD4+ T cell line, 
HSC-F, although its replication in monkey PBMCs was very weak. After SHIVrti/3rn was passaged 
in HSC-F cells for 26weeks, it gradually began to replicate in monkey PBMCs. This 
monkey-cell-adapted virus, termed SHIVrti/3rnP, could replicate in rhesus macaques. The whole 
genome of SHIVrti/3rnP was sequenced and was found to differ from SHIVrti/3rn at eleven 
positions. We constructed a series of mutants having some or all of these mutations and investigated 
their replication kinetics. The mutational analysis revealed that all of the mutations, but mainly the 
mutations in env, were responsible for the adaptation in HSC-F cells and were enough to replicate 
in rhesus PBMCs. Of all the SHIVs reported so far that can infect rhesus monkeys in vivo, 
SHIVrti/3rnP is the one that is genetically the closest to HIV-1. 
 
2)   Genetic analysis of HIV at a clinic in Point-Noire, a coastal city in western Republic 

of Congo: E. IDO, R. TATY TATY1, M. YASUNAGA, A. TASAKA, F. NIAMA2, T. 



 

 

 

TADA, M. ISHIMATSU, A. UMEHARA, S. IWAMOTO and H.J. PARRA2 (1Centre 
de Pathologie Infectieuse, Republic of Congo, 2Laboratoire National de Sante Publique, 
Republic of Congo) 

 
To clarify the molecular epidemiological status of HIV at a small clinic in Point-Noire, a 

costal city in western Republic of Congo, we collected bloods from 59 adult AIDS patients who 
visited the clinic in 2005. DNAs were extracted and nested PCRs were performed in pol (288 bp) 
and envC2V3 (approximately 550 bp) regions, and then all the sequence data were subjected to 
phylogenetic analysis. Subtype distribution based on pol sequences was as follows: 19 subtype A 
(32.2 %), 16 subtype G (27.1 %), 6 CRF19 (10.2 %), 5 subtype D (8.5 %), 4 unclassified (6.8 %), 3 
subtype H (5.1 %), 1 each of subtype C, F, J (1.7 %, respectively), and 3 unamplified (5.1 %). One 
case was dual infection of subtypes A and C. The results based on the env sequences were basically 
similar to those from the pol data, but 16 cases (27.1 %) were not amplified. According to the 
survey conducted by our group in this country in 2002, the predominant subtype was A (38 %) 
followed by subtypes G and H (24 % each). It is noteworthy that the genetic diversity has 
dramatically expanded during the last several years. 

 
3) Molecular epidemiology of HIV in the eastern part of Democratic Republic of Congo: 

E. IDO, Z. KASHONGWE1, T. TADA, S. KARHEMERE2, A. UMEHARA, S. 
IWAMOTO and J. J. MUYEMBE2 (1Bukavu General Hospital, Democratic Republic of 
Congo, 2National Institute of Biomedical Research, Democratic Republic of Congo) 

 
Democratic Republic of Congo (DRC, former Zaire) is a vast country located in center of 

the African continent mostly covered with tropical rain forests. It is well-known that a variety of 
HIV genotypes are cocirculating in this region. However, little is known about the molecular 
epidemiology of DRC, especially that of its eastern part, because the area has been battle fields for a 
long time since early 1990’s. To clarify the genotypic distribution of HIV in eastern, we collected 
blood specimens from 10 AIDS patients who visited a clinic in Kisangani, a capital city of Oriental 
Province in 2006 and from 48 AIDS patients who visited a hospital in Bukavu, a capital city of 
South Kivu Province in 2007. DNAs were extracted and a nested PCR was performed in pol (288 
bp) region. PCR products were obtained from 57 out of 58, but one specimen from Kisangani could 
not be amplified. Phylogenetic analysis based on the pol sequences revealed that the predominant 
was subtype A amounting to 33 (57.9 %) followed by 10 subtype C (17.5 %), 7 subtype G (12.3 %), 
4 subtype D (7.0 %), 3 subtype F (5.3 %), 1 subtype H (1.8 %), and 2 unclassified (3.5 %). One 
case was dual infection of subtypes A and F, and another case was triple infection of subtypes A, F 
and G. The predominant subtype was subtype A in both two cities, suggesting that this subtype 
might have originated from this area and spread over the neighboring areas. However, the subtypic 



 

 

 

distribution of each province was quite different, that is, the second largest subtype was subtype G 
in Kisangani whereas the one was subtype C in Bukavu. In order to delineate how respective 
subtypes have disseminated over the African continent additional data especially from Kisangani 
may be needed. 
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