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1)  A soluble envelope protein of endogenous retrovirus present in serum of domestic  
cats mediates infection of a pathogenic variant of fel ine leukemia virus: T. SHOJIMA,  
D. FUKUI, and T.  MI YAZ AWA 
 

T-lymphotropic feline leukemia virus (FeLV-T), a highly pathogenic variant of FeLV, induces 
severe immunosuppression in cats. FeLV-T is fusion-defective because in its PHQ motif, a 
gammaretroviral consensus motif in the N-terminal of an envelope protein, histidine is replaced 
with aspartate. Infection by FeLV-T requires FeLIX, a truncated envelope protein encoded by an 
endogenous FeLV, for transactivation of infectivity and Pit1 for binding FeLIX. Although Pit1 is 
present in most tissues in cats, the expression of FeLIX is limited to certain cells in lymphoid 
organs. Therefore, the host cell range of FeLV-T was thought to be restricted to cells expressing 
FeLIX. However, because FeLIX is a soluble factor and expressed constitutively in lymphoid organs, 
we presumed it to be present in blood and evaluated its activities in sera of various mammalian 
species using a pseudotype assay. We demonstrated that cat serum has FeLIX activity at a 
functional level, suggesting that FeLIX is present in cats and FeLV-T may be able to infect cells 
expressing Pit1 regardless of the expression of FeLIX in vivo. In addition, FeLIX activities in sera 
were detected only in domestic cats and not in other feline species tested. In this study, we proved 
that a large amount of truncated envelope protein of endogenous retrovirus is circulating in the 
blood to facilitate the infection of a pathogenic exogenous retrovirus. Our results have important 
implications for overcoming species barriers and the risks of xenotransplantation. 
 
2) Defective viral replication in human embryonic kidney-derived 293 cells  
chronically infected with porcine endogenous retrovirus: K. BABA, K. NAKAMURA, H.  
KOIZUMI, T. SHOJIMA, M. OKADA, R. NAKAMURA, M. ISHIKAWA, and T.  
MI YAZ AWA 
 

The pig is a good candidate for the source of organs for xenotrans-plantation. However, there is 
a safety issue that porcine endogenous retroviruses (PERVs) integrated in the genome could infect 
recipients, followed by the emergence of new infections diseases in humans. Previously we found 
that human 293 cells chronically infected with subgroup A PERV (termed 293/PERV-A LTC) ceased 
the production of virions in culture supernatant after long-term culture (LTC). In this study, to 
elucidate the mechanism of PERV suppression in human cells, we analyzed the 293/PERV-A LTC 
cells. Production of the virus from the cells is suppressed gradually as the cells are serially passaged 
and becomes undetectable by pseudotype infection and reverse transcriptase activity assays. 



However, PCR analysis revealed that the proviruses of PERV-A are abundant in the 293/PERV-A 
LTC that had ceased the viral production. In addition, when the cells were cocultured with 
uninfected 293 cells, virus production was dramatically restored. Real-time RT-PCR analysis 
revealed that the suppression of the viral production was at the post-transcriptional level; 
transcription of the viral RNA had not been suppressed in the 293/PERV-A LTC cells.  Moreover, 
we detected the Gag precursor polyprotein in the 293/PERV-A before coculture at a comparable 
level to the cells after cocluture. These results suggest that suppression of the PERV-A production 
from 293/PERV-A cells occurred at the posttranslational level. To further elucidate the mechanism 
of the suppression of viral production, we transfected expression plasmids of VSV-G (pCAG VSV-G) 
and Moloney MLV Gag-Pol (pgpIRES). By transfection with pCAG VSV-G and pgpIRES, the viral 
production was not restored in 293/PERV-A LTC cells. By cotrans-fection of pgpIRES with pCAG 
VSV-G, the titers of pseudotype virus reached to 7.0 x 108 and 8.0 x 106 IU/ml in 293 and 
293/PERV-B cells, respectively. On the contrary, the titer of the pseudotype virus reached only to 
1.9 x 103 IU/ml in 293/PERV-A LTC cells. In addition, by cotransfection of PERV-A Gag-Pol 
expression plasmid (pPAgpIRES) with pCAG VSV-G, the titers of pseudotype virus reached to 2.3 x 
103 and 2.0 x 104 IU/ml in 293 and 293/PERV-B cells, respectively. However, we could not detect 
any viral production in 293/PERV-A LTC cells by cotransfection of pPAgpIRES with pCAG VSV-G. 
From these data, we conclude that PERV-A production is suppressed at a post-translation level in 
the 293/PERV-A LTC cells. This impairment may be due to the presence of PERV-A variant that 
suppresses wild-type PERV-A acting as a dominant negative mutant. 
 
3) Expression of RD114 virus and its receptor in feline cell lines: potential risk of  
contamination of l ive attenuated vaccines by RD114 virus: M. OKADA, T.  SHOJIMA,  
K. BABA, M. ISHIK AWA, and T.  MI YAZ AWA 

RD114 virus is a replication-competent feline endogenous retrovirus, with a xenotropic host 
range.  In this study, we examined the expression of RD114-like viruses and RD114 receptors in 
feline cell lines by conducting pseudotype virus infection assays.  Six out of eight feline cell lines 
were sensitive to RD114 pseudotype virus, while two cell lines (MCC and FER cells) were resistant.  
The two resistant cell lines, and CRFK cells weakly sensitive to the RD114 pseudotype virus, 
produced replication-competent RD114-like viruses. The amino acid sequences of RD114-like 
viruses were identical to each other and similar to the fully characterized RD114 virus.  Moreover, 
we found RD114 virus in a commercially produced feline live attenuated vaccine against feline 
herpesvirus 1, feline calicivirus, and feline parvovirus. Although it is unknown whether RD114 
present in this vaccine adversely affects domestic cats, use of non RD114-producing cell lines to 
manufacture feline vaccines is clearly preferable, as is avoiding use of contaminated vaccine in 
non-Felis species (i.e. those not harboring endogenous RD114 virus in their genome). 
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