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1) Potential risk of endogenous retrovirus infection by vaccines for companion animals:
R. YOSHIKAWA, M. OKADA, T. SHOJIMA and T. MIYAZAWA

All cats have RD114 virus that is a replication-competent endogenous retrovirus in their
genome. The RD114 virus is a recombinant comprising a gag-pol gene from a gammaretrovirus and
an env gene from a betaretrovirus. RD114 virus can infect several feline cell lines as well as cells
from various mammalian species including dogs. Several feline cell lines produce RD114 virus and
these cells are used for manufacturing live vaccines for companion animals. Therefore, RD114
virus could be contaminated in the live vaccines. Recently, we established three methods to detect
RD114 virus, i.e., PCR test, LacZ marker rescue assay and focus assay. In this study, we examined
the presence of RD114 virus in live attenuated vaccines for companion animals. Commercial live
vaccines were inoculated into TE671 cells derived from human rhabdomyosarcoma. Then, the
RD114 virus was detected by PCR test and LacZ marker rescue assay. In addition, three dogs were
inoculated three times with a contaminated canine vaccine and we examined the presence of RD114
provirus in various tissues by the nested PCR test. As a result, one feline and one canine live
vaccines were contaminated with RD114 viruses. The amounts of RD114 viruses in the vaccines for
cats and dogs were 1.8 and 1,800 50% tissue culture infective dose, respectively. So far, we have
not obtained any evidence that the RD114 provirus was present in the vaccine recipients. The
infectivity and pathogenesis of RD114 virus in cats and dogs are still open question. The in vivo

infection experiment of RD114 virus in dogs is currently underway to elucidate these issues.

2) Identification and characterizaiton of novel subtypes of koala retrovirus: T.
SHOJIMA, T. OHATA, K. BABA and T. MIYAZAWA

Koala retrovirus (KoRV) is an endogenizing gammaretrovirus in koalas in northern
Australia. Studies on KoRV will be useful for elucidating the process of endogenization of
gammaretroviruses in mammals. KoRV induces immunosuppression and leukemia in koalas.
KoRV/koalas is an ideal model for studying the pathogenesis when an exogenous gammaretrovirus
or endogenous type I retrovirus infects a new species. We conducted a survey of KoRV infection in
koalas in Japanese zoos and succeeded in isolating KoRVs. We identified 4 genotypes whose
receptor binding sites are different with each other and named as subgroups A, B, C and D,
respectively. By using pseudotype viruses harboring these subgroups, we found that two subgroups
(A and B) infect human cell lines. Subgroup A psudotype virus shares the receptor with gibbon ape

leukemia virus and feline leukemia virus subgroup B and utilizes human Pit-1 molecule as a viral



entry receptor. All koalas which are positive for KoRV provirus had KoRV-A in common and many
koalas harbor additional subgroups. The long terminal repeat (LTR) of KoRV-B has three tandem
repeats in enhancer region. The promoter activity of LTR of KoRV-B was stronger than that of
KoRV-A LTR in HEK293 cells.

3) Receptor switching of feline immunodeficiency virus in a feline astrocyte cell line: M.
ISHIKAWA, K. BABA and T. MIYAZAWA

Feline immunodeficiency virus (FIV) induces acquired immunodeficiency syndrome in
domestic cats. A feline cell line derived from astrocytoma, termed G355-5 cells, becomes
susceptible to various lymphotropic strains (for example strain TM2) of FIV by expressing feline
CD134 (fCD134) (another common name is feline OX40 (fOX40)). In this study we analyzed a
receptor switching mechanism in the G355-5/fOX40 cells. We prepared a viral stock from
G355-5/f0X40 cells persistently infected with strain TM2, and designated as strain TM2PI. Then
the stock virus was inoculated into G355-5, CRFK (an epithelial-type cell line derived from feline
kidney), 3201 (feline thymic lymphoma) and FeTJ (feline T lymphocytes) cells and examined the
infectivity of the strain TM2PI in these cells. The strain TM2PI infected and replicated well in
fCD134-negative G355-5 cells and the cells released virions into culture supernatants. In addition,
the strain TM2PI infected fCD134-negative CRFK, 3201, and FeTJ cells; however it did not
replicate well in these cells. By sequencing analysis of the env region, we identified two specific
mutations at Env amino acid positions 357 (W to R) and 407 (E to K). The infection of TM2PI was
blocked by addition of AMD3100, indicating that TM2PI infected these cells by using CXCR4
molecule as an entry receptor. These results also suggest that additional mutation(s) is required for
productive infection in CRFK, 3201 and FeTJ cells.

4) Unusual physical instability of porcine endogenous retrovirus subgroup A: Y.
NAKAYA, T. SHOJIMA and T. MIYAZAWA

Infection with porcine endogenous retroviruses (PERVs) is one of the risk factors in
xenotransplantation from pigs to humans. In this study, we found that a pseudotype virus harboring
envelope (Env) from PERV subgroup A (PERV-A), termed (LacZ(PERV-A), which have filtrated
through a disc filter of 200 nm in pore size had lost the ability to infect susceptible human cells.
This unusual character was not observed in other pseudotype viruses harboring Env from feline
leukemia virus subgroup B and amphotropic murine leukemia virus. Reverse
transcriptase-polymerase chain reaction analysis revealed that the LacZ(PERV-A) can be passed
through the 200 nm filter. Additionally, infectivity of LacZ(PERV-A) was also significantly

decreased by repeats (twice) of freeze/thaw treatment and incubation at 42 °C for 3 hours. These



data suggest that PERV-A Env is physically labile.
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