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CENTER FOR EMERGING VIRUS RESEARCH 
LABORATORY FOR HOST FACTORS 

Our laboratory is studying the molecular interaction between viral and cellular factors using 
retroviruses as model. Retroviruses such as human immunodeficiency virus (HIV) and murine 
leukemia virus (MLV) synthesize a DNA copy of their genome after entry into the host cell. The 
viral DNA is associated with many viral and cellular proteins in a large nucleoprotein complex 
called the preintegration complex (PIC). Formation of the PIC is essential for subsequent nuclear 
translocation and integration of viral DNA. Therefore, this nucleoprotein complex has a critical role 
for retrovirus replication. Our goal is to understand the whole composition of the PIC and the 
functional aspects of those factors in retroviral infection. 

1) Role of Nuclear Lamina-Associated Proteins in Organization of the PIC and for retroviral 
replication: K. OGAWA and Y. SUZUKI 

We have previously reported that two cellular proteins, barrier-to-autointegration factor (BAF) 
and lamina-associated polypeptide 2α (LAP2α) are authentic components of MLV PICs and 
collaborate to modulate integration activity of the PIC in vitro. BAF is a homodimeric protein and 
binds dsDNA with no sequence specificity. LAP2α is one of six alternatively spliced isoform of the 
LAP2 gene and interacts with chromatin in nucleus. Both proteins are nuclear lamina-associated 
proteins and together form a complex with DNA and other proteins in vivo. Although BAF and 
LAP2α have been implicated in higher-order chromatin organization, the role of these nuclear 
proteins in retroviral replication remains to be determined. In this project, we have examined 
functional organization of retroviral PICs by BAF and LAP2α. Biochemical analysis revealed that 
BAF and LAP2α enhance the association of PICs with target DNA in vitro, suggesting that 
anchoring of PICs to target DNA by BAF and LAP2α may promote integration of the PICs. We 
also found that in the retroviral PICs BAF and LAP2α form stable complex with viral DNA and the 
other cellular protein, retinoblastoma protein (Rbp110) stabilizes the BAF/LAP2α/DNA complex. 
Immunoprecipitation analysis showed that Rbp110 is indeed associated with MLV PICs in 
virus-infected cells. These data demonstrate a critical contribution of these nuclear proteins in 
organization of retroviral nucleoprotein complex. We are currently investigating functional role of 
BAF and LAP2α in retroviral replication. Also, we are analyzing involvement of the nuclear 
lamina-associated proteins in HIV infection. 

2) Identification of New Cellular Components of Retroviral PICs: Y. SHINODA, S. 
YAMAMOTO, K. OGAWA and Y. SUZUKI 

In retrovirus infection, the PIC acts as a capsule to 1) protect viral DNA from cellular 



degradation system, 2) transport viral components from cytoplasm to nucleus, 3) tether viral DNA 
and integrase to target DNA and 4) efficiently integrate viral DNA into chromatin. So far, several 
cellular factors including BAF and LAP2α have been reported as components of HIV and MLV 
PICs. However, these cellular proteins are not enough to explain whole functions of the PIC in 
retroviral replication. Therefore, the PICs should include additional factors that are required for the 
establishment of virus infection in cell. In order to search new components of the retroviral PIC, we 
have developed the tandem affinity purification (TAP) method. TAP method is two-step affinity 
purification protocol to isolate an interacter(s) with a target protein from mammalian cells under 
physiological condition. We are now applying the TAP method to known components of the 
retroviral PIC such as capsid, integrase and LAP2α proteins. 

3) Genome Wide Location Analysis of BAF and LAP2α: K. OGAWA and Y. SUZUKI 

Nuclear lamina-associated proteins including BAF and LAP2α form a scaffolding structure 
together with lamins, which is required for organization of chromatin. In addition to serving as the 
scaffold, recent evidences have demonstrated that these nuclear lamina-associated proteins are also 
involved in gene regulation. For instance, direct binding of LAP2α with Rbp110 mediates anchorage 
of the Rbp110 in nucleus and suppresses E2F-dependent transcription activities. This suggests that 
BAF and LAP2α are not uniformly distributed on chromosome and are localized in some regulator 
regions for gene expression. Because BAF and LAP2α are components of retroviral PICs, the 
distribution of these proteins on chromatin may affect integration site selection of retrovirus in 
infected cells. In order to obtain whole-genome view of BAF and LAP2α distributions on 
chromatin, we are employing the chromatin immunoprecipitation assay in combination with DNA 
microarray analysis (ChIP-on-Chip). 
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