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Morbilliviruses in the family Paramyxoviridae including canine
distemper virus, rinderpest virus and measles virus are highly
infectious among their natural hosts. We have succeeded in
establishing a system of reverse genetics for morbilliviruses.
The new technology is being applied to the study of the func-
tions of viral components in replication, pathogenicity, and
species-specificities. We have also started a study on Hepatitis
C virus which affects more than 2 million patients in Japan. In
addition, more than 30,000 mice, mainly transgenic and gene-
targeted ones, are always kept for researches of IMSUT and
the technical staffs members contribute to their maintenance
and breeding.

1. The reverse genetical approach to canine dis-
temper virus

Chieko Kai, Ryuichi Miura, Kentaro Fujita, Fusako
Shimizu, Hiroki Sato, Athipoo Nuntaprasert, Misa-
ko Yoneda, and Masashi Uema

The reverse genetics for Mononegavirales is an in-
novative technique among those developed to rescue
infectious viruses from cDNA. We have developed
this system for canine distemper virus (CDV), which
is prevalent and causing serious problems in dogs
and wild animals in the world. We first determined
the complete nucleotide sequence of the Yanaka
strain of CDV, one of recent field isolates from affect-
ed dogs in Japan. A plasmid was designed to contain
the cDNA copy of the full-length CDV with unique
restriction enzyme sites between structural genes for
further basic and applied studies. Viruses were suc-
cessfully recovered from 293 cells transfected with
the full-genome plasmid and the plasmids encoding
transacting proteins of RPV-N, P, and L. A protein
called the V protein is fused to the amino-terminal
half of P protein, and it has recently been suggested
that the protein may be required for in vivo pathoge-
nicity of mononegavirus by using the new reverse
genetic system. However, the functions of the pro-
tein still remain to be clarified. We have also

succeeded in recovering a mutated virus without the
ability to synthesize the V protein from the cDNA of
CDV. Both recovered viruses, maternal and mutated,
induced typical cytopathogenic effects in B95a cells
and grew well in vitro without any significant differ-
ences compared to the original Yanaka strain. This
new technology will allow us a great progress in the
study of the functions of viral components in replica-
tion, pathogenicity, and host specificities.

2. Establishment of Recombinant canine distem-
per viruses with EGFP of luciferase reporter
genes

Kentaro Fujita, Ryuichi Miura, Fusako Shimizu, Hi-
roki Sato, Athipoo Nuntaprasert, Misako Yoneda,
and Chieko Kai,

The EGFP and luciferase genes were incorporated
into the full-length CDV genome between N and P
genes. The recombinant EGFP-CDV showed its spe-
cific fluorescence in the early stage of infection and
the recombinant luciferase-CDV showed activity af-
ter 12 hrs of infection. These results indicate that the
full-length CDV may be utilized as a novel vector for
the expression of exogenous genes of at least 1.7 kb
DNA fragment. These recombinant CDVs should be
a powerful tool for the characterization of the tissue
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tropism, infection pathways, and host range of CDV.

3. Characterization of M protein in a strain of ca-
nine distemper virus causing persistent
infection

Toshiya Nishi, Ryuuichi Miura, Hiroki Satoh, Ken-
taro Fujita, Athipoo Nuntaprasert, Misako Yoneda,
Chiaki Wakasa, Masashi Uema, Motohiro Shiotani,
and Chieko Kai

We have established a CDV strain (BP) causing
persistent infection in B95a lymphoid cell line with-
out inducing fusion-type cytopathic effects. We
cloned H and F genes from the parental strain of
CDV-BP. Co-transfection of both H and F genes from
CDV-BP induced giant cell formation, which was an
effect similar to that of the parental strain. These re-
sults indicate that the H and F proteins themselves
do not play a central role in causing the cytopathic
effects. We are analyzing the possibility of the modi-
fication in the interaction of H and F proteins of
CDV-BP with other viral proteins.

4. Epidemiological survey of morbillivirus infec-
tion in aquatic mammals

Kenjiro Ohashi, Masashi Uema, Yoko Goto and
Chieko Kai

In the genus Morbillivirus of the family Paramyx-
oviridae, only four viruses were known as its
members until 1987, which were measles virus (MV),
rinderpest virus (RPV), CDV and peste des petis ru-
minants virus. In 1988,  a serious infectious disease
with a high mortality rate started to spread among
seals in northwest Europe, followed by outbreaks of
a similar disease among dolphins and porpoises. Af-
ter the outbreaks, three new morbilliviruses were
identified: phocine distemper virus (PDV), dolphin
morbillivirus (DMV) and porpoise morbillivirus
(PMV). We conducted an epidemiological survey of
these new morbilliviruses in aquatic animals along
the coast of Japan and in the Caspian Sea and Lake
Baikal. Serological analyses of more than 300 animals
including cetaceans and pinnipeds indicated that the
pinnipeds had been infected with a PDV-like virus
by 1988 and cetaceans with a DMV-like virus by 1978
along the coast of Japan. This is the first report of
morbillivirus infection in various aquatic mammals
from the western Pacific Ocean. A serological survey
of Caspian seals revealed that the mass mortality of
Caspian seals in 1997 was caused by distemper virus
infection and that the 2 types of distemper viruses,
the CDV-like and PDV-like viruses, existed in the
Caspian Sea. In Lake Baikal, where the CDV out-
break occurred in 1987, it is suggested that infection
still continues.

5. A CDV epidemic in raccoon dogs (Nyctereutes
Procyonoides viverrinus) in Japan

Kenjiro Ohashi and Chieko Kai

All members of the Canidae and Mustelidas fami-
lies and certain members of the Procyonidea family
are susceptible to CDV infection. Moreover, CDV has
recently been isolated from wild animals including
large cats and aquatic mammals, which had not been
known to be susceptible to CDV

previously. To understand the relation of canine
distemper in domestic dogs and that in wildlife in
Japan, the distribution of CDV infection in raccoon
dogs was surveyed seroepidemiologically. Antibod-
ies against CDV were detected by ELISA and virus
neutralization tests in 75 blood samples collected
from raccoon dogs from 1982 to 1998 in Japan. The
genetic and serological analyses of a newly isolated
CDV from a raccoon dog revealed that there are only
four mutated portions in the amino acid sequence of
the H protein and one mutated antigenic epitope, in-
dicating that the virus spreading among Japanese
raccoon dogs belongs to the same group as the CDV
strains causing recent outbreaks of canine distemper
in dogs.

6. Studies of pathogenicity of rinderpest virus
using a lappinized strain

Misako Yoneda, Motohiro Shiotani, Ryuichi Miu-
ra, Athipoo Nuntaprasert, Kentaro Fujita, Kenjiro
Ohashi, Michae D. Baron1, Thomas Barrett1 and
Chieko Kai:1National institute for Animal Health,
UK

RPV causes an acute, febrile and highly infectious
disease in cattle and wild bovids and results in seri-
ous economic damage in most developing countries.
Previously we established an excellent rabbit model
experimentally infected with a lappinized strain of
RPV (RPV-L), which is considered to be useful for
the study of the pathogenesis of RPV. The reverse
genetics of the vaccine strain of RPV (RPV-RBOK),
which does not cause a severe disease in rabbits, has
already been established. In order to analyze the role
of the H protein in the pathogenicity, we constructed
a full genomic plasmid of the RPV-RBOK strain
whose H gene was replaced with that of RPV-L
strain, and succeeded in rescuing an infectious virus
(RPV-lapH). The recombinant virus did not cause a
severe disease in rabbits after infection, suggesting
that other genes in the RPV-L are necessary for the
pathogenicity in rabbits. In order to further study the
pathogenicity of RPV, we attempted the cloning of
virulent and avirulent strains of the RPV-L. After
three times of plaque purification followed by exper-
imental infection in rabbits, two clones of virulent
and two clones of avirulent strains were established.
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7. Efficiency of recombinant cytokines ex-
pressed by a Sendai virus expression system

Ryuichi Miura, Yasuyuki Endo, Kentaro Fujita, Hi-
roki Satoh, Kenjiro Ohashi, Atsushi Kato2,
Yoshitsugu Matsumoto3 and Chieko Kai:2National
Institute of Infectious Diseases and 3Laboratory of
Veterinary Applied Immunology, The University of
Tokyo

We applied a new protein expression system us-
ing recombinant Sendai virus (SeV) to the
production of canine cytokines used in clinical treat-
ment and as cytokine adjuvants for immunization,
since the proteins expressed by this system are ex-
pected to have more natural sugar chains than those
produced by the Baculovirus expression system. We
first cloned and analyzed cDNAs of canine GM-CSF,
IL-6, IFNγ and IL-8 from canine PBMC or spleen
cells. Using a new reverse genetics method for SeV
which was recently been established, we succeeded
in rescuing the recombinant SeVs producing these
cytokines. The presence of each cytokine in the cul-
ture supernatant was confirmed immunologically.
Produced cytokines were extracted from the allanto-
ic fluid in embryonated chicken eggs infected with
corresponding recombinant SeVs. The recombinant
canine IFNγ, GM-CSF and IL-6 were modified by
glycosylation. The electromobility of the IFNγ ana-
lyzed using SDS-PAGE was similar to that of human
natural IFNγ than the canine IFNγ expressed by a
Baculovirus system. These cytokines were biologi-
cally active. The recombinant GM-CSF bound to
lectin sepharose but not to Con A sepharose. The
concentration of GM-CSF in the allantoic fluid was
10 µg/ml.

8. Analysis of cytokine expressions at an early
stage of MV infection using a monkey model

Hiroki Sato, Yasushi Ami2, Fumio Kobune2, Ryui-

chi Miura, Kazuya Yamanouchi4 and Chieko Kai:
4Nippon Institute for Biological Sciences

The mechanisms of virus elimination from pa-
tients after natural infection of measles virus have
not been elucidated. Using a monkey model of acute
MV with characteristic clinical signs of infection
which we had successfully established, we have in-
vestigated the immunological mechanisms at an
early stage of MV infection. IFN and IL-6 activity in
plasma increased and reached a peak after 5 days of
MV infection, then decreased slowly. However, IL-
10 concentration started to increase after 8 days of
infection. IL-8 showed three peaks: at days 3, 5 and
11. IFN-γ was expressed in the macrophage-like cells
in the early period of infection. Therefore, IL-6, 8 and
IFN-γ are considered to have roles in MV elimina-
tion.

9. Studies of pathogenesis of HCV infection on a
molecular basis

Kyoko Tsukiyama-Kohara, Keigo Machida5, Chieko
Kai, and Michinori Kohara5:5The Tokyo Metropoli-
tan Institute of Medical Science

Hepatitis C virus (HCV) causes persistent infec-
tion in hepatocytes, which has been strongly
associated with the development of hepatocellular
carcinoma (HCC). To clarify the mechanisms under-
lying these effects, we have established a Cre/loxP
conditional expression system to express the HCV
genome in human liver cell lines and transgenic
mice. Passages of hepatocytes expressing replicable
full-length HCV RNA caused an increase in tumori-
genicity. An HCV (structural gene) conditional
transgenic mouse showed a suppressive effect on
Fas-mediated apoptosis after gene expression. It has
been revealed that the HCV structural protein has an
inhibitory effect on the cytochrome c release from
mitochondria, resulting in the inhibition of caspase 9
and 3/7 activities.

Cai, J.-S., Jang, H.-K., Nurakami, Y., Izumiya, Y.,
Tsushima, Y., Kato, K., Miyazawa, T., Mochizuki,
M., Kai, C. and Mikami, T. Genetic continent and
transcriptional analysis of 15.4kb restriction frag-
ments within the unique long region in the vicin-
ity of the terminal repeat of Marek's disease virus
serotype 2 HPR24 strain genome. Virus Genes in
press.

Endo, Y., Nishimura,Y., Mizuno,T., Gotoh,Y.,
Watari, T., Hasegawa, A., Hohdatsu, T., Koyama,
H., and Tsujimoto, H. Inhibitory effect of stromal
cell derived factor-1 (SDF-1) on the replication of

divergent strains of feline immunodeficiency vi-
rus  in  fe l ine  T- lymphoid cel l  l ine .  Vet .
Immunopathol. 74:303-314, 2000.

Endo, Y., Igarashi, T., Nishimura, Y., Buckler, C.,
Buckler-White, A., Plishka, R., Dimitrov, D. S., and
Martin, M. A. The short and long term clinical out-
comes in rhesus monkeys inoculated with a highly
pathogenic SIV/HIV chimeric virus. J.Virol. 74:
6935-6945, 2000.

Boto, Y., Nishimura, Y., Mizuno, T., Endo, Y., Baba,
K., Momoi, Y., Watari, T., Hasegawa, A., and
Tsujimoto, H. Quantitation of plasma viral RNA

Publications
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load in naturally FIV-infected cats. Am.J.Vet.Res,
in press.

Horimoto, T., A survey of antibodies to Borna dis-
ease virus by reverse-sandwich enzyme-linked
immunosorbent assay in humans ans animals in
Japan. J. Clin. Microbiol., in press.

Iwatsuki,  K. ,  Tokiyoshi ,  S . ,  Hirayama, N.,
Nakamura, K., Ohashi, K., Wakasa, C., Mikami, T.
and Kai, C. Antigenic differences in the H proteins
of canine distemper viruses. Vet. Microbiol. 71, 281-
286, 2000.

Iwatsuki, K., Ikeda, Y., Ohashi, K., Nakamura, K. and
Kai, C. Establishment of a persistent mutant of ca-
nine distemper virus. Microbiol. Infect. in press.

Machida, K., Tsukiyama-Kohara, K., Seike, E., Tone,
S., Shibasaki, F., Shimizu, M., Takahashi, H.,
Hayashi, Y., Funada, N., Taya. C., Yonekawa, H.,
and Kohara, M. Inhibition of cytochrome c release
in Fas-mediated signaling pathway in transgenic
mice induced to express HCV proteins. J. Biol.
Chem. in press.

Ohashi, K., Iwatsuki, K., Murata, K., Miyashita, M.,
Hukumoto, Y., Nakamura, K., Wakasa, C.,
Takahashi, E. and Kai, C.  Antigenic and molecu-
lar cloning of a new CDV isolated from a raccoon
dog (Nyctereutes procyonoides viverrinus) in Ja-

pan. Vet. Record, in press.
Ohashi, K., Kariya, T., Kobayashi, M., Shimazaki, K.,

Asagi, H., Tsunokawa, M., Nitto, N., Iwatuski, K.,
Miura, R., Fujita, K., Wakasa, C., Uema, M.,
Shiotani, M., Takahashi, E. and Kai, C. Epizootiol-
ogy of morbillivirus infection in aquatic mammals
on the coast of Japan and in aquariums in Japan.
Vet. Microbil. in press.

Shiotani, M., Miura, R., Fujita, K., Wakasa, C., Uema,
M. and Kai, C. Molecular properties of the
matrixprotein(M) gene of the lapinized rinderpest
virus. J. Vet. Med. Sci., in press.

Uema, M., Miura, R., Ohashi, K., Fujita, K., Wakasa,
C., Shiotani, M. and Kai, C. Sequence analysis of
Matrix gene of field isolated canine distemper vi-
ruses in Japan. J. Vet. Med. Sci., in press.

Wakasa, C., Iwatsuki, K., Ohashi, K., Nakamura, K.
and Kai, C. Sequence analysis of the genes encod-
ing the phosphoprotein of recent isolates of canine
distemper virus in Japan. J. Vet. Med. Sci., 62: 97-
101, 2000.

Wakasa, C., Miura, R, Ohashi, K., Nakamura, K.,
Fujita, K., Uema, M. and Kai, C. Eucaryotic expres-
sion of the canine distemper virus haemagglutinin
protein using a replication-deficient adenovirus
system. J. Vet. Med. Sci., in press.
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The purposes of our laboratory are concerned
about not only research but also support for all re-
searchers in this institute. Our supporting activity is
involved in advising service on gene-manipulation
experiments under the safety guideline. For the re-
search part, we intend to develop novel methods or
new experimental systems leading in the field of
gene expression and its regulation. We are concen-
trating mainly on developing efficient adenovirus
expression vectors aiming gene therapy. We are
maintaining more than 50 collaborations within and
outside of this institute. In these collaborations, we
offer and supply our efficient method (COS-TPC
method: Miyake et al., Proc. Natl. Acad. Sci. USA,
93:1320-1324, 1996) to construct recombinant aden-
oviruses expressing various genes efficiently. Eight
years ago, we constructed 44 recombinant adenovi-
rus for 14 months using this method; this number
was more than double constructed in the world per
year at that time. More recently we have developed a
method for ON/OFF switching of gene expression in
mammalian cells using a combination of Cre/loxP
system and adenovirus vector (Kanegae et al. Nucleic
Acids Res. 23:3816-3821, 1995; Kanegae et al. Gene
181:207-212, 1996). The method will promote many
fields of molecular biology and medicine and may
open a new field of "intracellular gene manipula-
tion". The research activities in 2000 were shown
below.

1. Efficient gene activation in cultured mammali-
an cells mediated by FLP recombinase-
expressing recombinant adenovirus

Laboratory of Molecular Genetics

This laboratory has two main activities: developing efficient ex-
pression vectors for gene therapy and supporting the
researchers by advising on recombinant DNA technology under
the safety guideline.

Masakazu Nakano1, Kazuhiko Odaka1, Masakazu
Ishimura1, Saki Kondo, Naoto Tachikawa1, Yumi
Kanegae and Izumu Saito:1Faculty of Industrial
Science and Technology, Science University of To-
kyo

A recombinant adenovirus (rAd) expressing Cre
recombinase derived from bacteriophage P1 has al-
ready been extensively used for the conditional gene
activation and inactivation strategies in mammalian
systems. In this study, we generated AxCAFLP, an
rAd expressing FLP recombinase derived from Sac-
charomyces cerevisiae and carried out quantitative
comparisons with Cre-expressing rAd in both in vitro
and in cultured cells to provide another efficient
gene regulation system in mammalian cells. In the in
vitro experiments, the relative recombination effi-
ciency of FLP expressed in 293 cells infected with
FLP-expressing rAd was approximately 1/30 of that
of Cre even at 30℃, the optimum temperature for
FLP activity, and was approximately 1/90 at 37℃.
Co-infection experiments in HeLa cells using a target
rAd conditionally expressing LacZ under the control
of FLP showed that an FLP-expressing rAd infected
at a multiplicity of infection (MOI) of 5 was able to
activate the transgene in almost 100% of HeLa cells
whereas the Cre-expressing rAd was sufficient at an
MOI of 0.2. Since an MOI of 5 is ordinarily used in
rAd experiments, these results showed that the FLP-
expressing rAd is useful for gene activation
strategies and is probably applicable to a sequential
gene regulation system in combination with Cre-ex-
pressing rAd in mammalian cells.
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2. DNA substrates influence the efficiency of re-
combination mediated by FLP recombinase

Masakazu Nakano1, Masakazu Ishimura1, Yumi
Kanegae and Izumu Saito

The FLP recombinase derived from Saccharomyces
cerevisiae mediates precise site-specific recombina-
tion between a pair of FLP recognition targets
(FRTs). Like Cre/loxP system derived from bacte-
riophage P1, FLP/FRT system has been widely
applied to the gene regulation system both in vitro
and in vivo. However, it still remains to be improved
for various applications in mammalian systems,
since the recombination efficiency of FLP at 37℃ is
much lower than that of Cre. Trying to improve the
recombination efficiency of FLP/FRT system by al-
ter ing DNA substrates ,  we compared the
recombination efficiency among different substrates
using a quantitative in vitro assay. Unexpectedly, we
found that one linearized DNA substrate showed 2-
to >10-fold lower recombination efficiency than oth-
er substrates, the phenomenon of which have not
observed in the Cre/loxP system. The quantitative in
vitro assay using truncated DNA substrates suggest-
ed that the recombination efficiency seemed to be
influenced by not only the linearized position of the
substrate, but also the length between a pair of FRTs.
Such substrate preference of FLP should be probably
noted when designing versatile applications of FLP/
FRT system as a gene regulation system. Fortunately,
however, we demonstrated that such substrate pref-
erence of FLP was not observed when using a
substrate possessing a certain pair of mutant FRTs,
which will also be a promising tool for the simulta-
neous gene regulation in combination with
wild-type FRT.

3. Development of a new method for construct-
ing helper-dependent adenovirus vectors
using double-reciprocal recombination medi-
ated by Cre recombinase

Yumi Kanegae, Saki Kondo, Chitose Wakai2, Miho
Terashima2 and Izumu Saito:2School of Pharma-
ceutical Sciences, Kitasato University

Although the first-generation adenovirus vector
(E1-substitution type) has been extensively used in
various fields of basic research and for gene therapy,
the next-generation adenovirus vector has also been
reported. The new adenovirus vector, called "gutted
vector", is devoid of all the viral genes but retains
only about 0.5-kb of the left terminal and 0.2-kb of
the right terminal of the viral genome. These termi-

nal regions of the virus genome contain viral replica-
tion origins and the signal for packaging into the
viral capsid. The gutted vector does not express any
viral gene products and is consequently expected to
cause only minimum immune reaction against its
host and to achieve prolonged gene expression.
However, because the gutted vector require helper
virus, which supply all the viral gene products in
trans, the method for construction and production of
gutted vector is still complex and can be managed by
only a limited number of groups in the world.

We have developed a new method for construct-
ing first-generation adenovirus vector using
double-reciprocal recombination mediated by Cre/
loxP system. We have reported a mutant loxP V,
which contains two certain transversion mutations
in its 34-nucleotide sequences. The mutant loxP re-
combines efficiently with the identical mutant loxP
but not with wild-type loxP (Lee and Saito, Gene,
216:55-65, 1998). A pair of DNA sequences flanked
with wild-type loxP and mutant loxP V can efficiently
be exchanged through double-reciprocal recombina-
tion mediated by Cre recombinase. We constructed a
parent virus, called a recipient virus, which contains
an inserted gene at the E1 region flanked with wild-
type loxP and mutant loxP V. In addition, the
packaging signal of the virus is flanked with a pair of
wild-type loxP. We also constructed a donor plasmid
containing viral packaging signal and a gene to be
transferred onto the adenovirus genome, both of
which were flanked as a unit with wild-type loxP and
mutant loxP V. A 293 cell line constitutively express-
ing Cre recombinase was transfected with a donor
plasmid containing a marker gene and then infected
with the recipient virus. Some of the recipient viruses
lacking their packaging signal by Cre-mediated exci-
sion restored the signal together with the marker
gene from the donor plasmid through the double-re-
ciprocal recombination. The resulting marker
gene-containing recombinant adenovirus became
the major population of the virus stock after five cy-
cles of serial passages through a Cre-expressing 293
cell line. Therefore, this method works for construc-
tion of the first-generation adenovirus vector. Using
the same strategy, we are currently trying to con-
struct gutted vector. We constructed a recipient virus
containing mutant loxP V at 0.2 kb downstream from
the right end of the genome. We also constructed a
donor cosmid where 28 kb DNA containing expres-
sion units is flanked with wild-type loxP and mutant
loxP V. Transfection of the new recipient virus and
the donor cosmid into Cre-expressing 293 cells and
subsequent serial passages generated virus contain-
ing a marker gene derived from donor cosmid.
Further investigation is under way.
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Fujita-Kusano, A., Naito, Y., Saito, I. and Kobayashi,
I. Mutation correction by homologous recombina-
tion with an adenovirus vector. Methods Mol.
Biol., 133:101-109, 2000.

Miyazaki, T., Katagiri, H., Kanegae, Y., Takayanagi,
H., Sawada, Y., Yamamoto, A., Pando, M. P.,
Asano, T., Verma, I. M., Oda, H., Nakamura, K.
and Tanaka, S.  Reciprocal role of ERK and NF-
kappaB pathways in survival and activation of os-
teoclasts.  J. Cell Biol., 148:333-342, 2000.

Morimura, T., Goitsuka, R., Zhang, Y., Saito, I., Reth,
M. and Kitamura, D. Cell-cycle arrest and
apoptosis induced by Notch1 in B cells. J. Biol.
Chem., 275:36523-36531, 2000.

Takiguchi, M., Murakami, M., Nakagawa, I., Saito, I.,
Hashimoto, A.and Uede, T. CTLA4IgG gene de-
livery prevents autoantibody production and lu-
pus nephritis in MRL/lpr mice. Life Sci., 66:991-
1001, 2000.

Wakita, T.,  Katsume, A., Kato, J. ,  Taya, C.,
Yonekawa, H., Kanegae, Y., Saito, I., Hayashi, Y.,
Koike, M., Miyamoto, M., Hiasa, Y. and Kohara,
M. Possible role of cytotoxic T cells in acute liver
injury in hepatitis C virus cDNA transgenic mice
mediated by Cre/loxP system. J. Med. Virol.,
62:308-317, 2000.

Takehara, M., Murakami, M., Inobe, M., Tanaka, K.,
Chikuma, S., Saito, I., Kanegae, Y., Yasunami, Y.,
Nakano, M., Yamashita, K., Todo, S. and Uede, T.

Publications

Long-term acceptance of allografts by in vivo gene
transfer of regulatable adenovirus vector contain-
ing CTLA4IgG and loxP. Hum. Gene Ther.,
12:415-426, 2001.

Sakai, Y., Kaneko, S., Sato, Y., Kanegae, Y., Tamaoki,
T., Saito, I. and Kobayashi, K. Gene therapy for
hepatocellular carcinoma using two recombinant
adenovirus vectors with alpha-fetoprotein pro-
moter and Cre/loxP system. J. Virol. Method, 92:5-
17, 2001.

Nakano, M., Odaka, K., Ishimura, M., Kondo, S.,
Tachikawa, N., Chiba, J., Kanegae, Y. and Saito, I.
Efficient gene activation in cultured mammalian
cells mediated by FLP recombinase-expressing re-
combinant adenovirus. Nucl. Acids Res., 29:e40,
2001.

Iino, M., Goto, K., Kakegawa, W., Okado, H., Sudo,
M., Ishiuchi, S., Miwa, A., Takayasu, Y., Saito, I.,
Tsuzuki, K. and Ozawa, S. Glia-synapse interac-
tion through Ca2+-permeable AMPA receptors in
Bergmann glia. Science, in press, 2001.

鐘ヶ江裕美，中井通雄，斎藤　泉：アデノウイルスベクター
の改良と応用．蛋白質核酸酵素．45(4):549-558, 2000.

鐘ヶ江裕美，近藤小貴，立川直人，斎藤　泉：がん細胞特
異的高度発現法の開発と応用．Biotherapy. 14(6):609-
614, 2000.

斎藤　泉：アデノウイルスベクター．新臨床医のための分
子医学シリーズ　遺伝子治療の新展開（谷　憲三郎，浅
野茂隆　編）．羊土社 , pp21-36, 2001.
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Amami Laboratory of Injurious Animals

The Amami Laboratory of Injurious Animals was established in
1965 at Setouchi-cho in Amami-oshima Island in order to
study on endemic diseases involving parasite, arthropods, and
venomous snakes in the tropics or subtropics.

The Amami-oshima Island belongs to the Nansei
(Southwest) Islands and the fauna is quite different
from that in other islands of Japan. Since  establish-
ment of the laboratory, trials have been carried out to
utilize small mammals found unique in the Amami
islands as experimental animals in addition to stud-
ies on prevention of Habu bites. As well known,
successful eradication of filariasis from this island is
one of the monumental works of the laboratory. Our
present works are as follows:

1. Research on Habu control

Shosaku Hattori, Yoshihisa Noboru, Hiroshi KIha-
ra1, Motonori Ohno, Daisuke Tsuru2, Shigenari
Terada3, Shin Kaneda4, Yoshihiro Hayashi5, Michi-
hisa Toriba6, and Hideki Endo7 and Tomohisa
Ogawa8:1Bioscience research Institute, Takara Shu-
zo Co., Ltd., 2Department of Applied Microbiology,
Kumamoto Institute of Technology, 3Department of
Biochemistry, Faculty of Science, Fukuoka Universi-
ty, 4Department of biochemistry, Faculty of Science,
Kagoshima University, 5Department of Veterinary
Anatomy, Faculty of Agriculture, University of To-
kyo, 6The Japan Snake Institute, 7Department of
Zoology, National Science Museum and 8Faculty of
Agriculture, Tohoku university

Snake bites by the venomous snake Habu, Trim-
eresurus flavoviridis, have been reported annually
about 100 cases in the population of 100,000 in the
Amami Islands. Moreover, there is no indication that
the population of Habu itself has decreased, despite
a campaign for capture of snakes by the Kagoshima
Prefectural Government. Rat-baited box traps have

been introduced to catch the snakes and found to be
quite effective. However, maintenance of live rats re-
quires man power and its cost is expensive.
Therefore, our effort has been focused on the devel-
opment of attractant for Habu. The attractant
extracted from rats seems ineffective if compared
with use of live rats.

It was known that Habu survived the injection of
Habu venom since early times. Because, some pro-
teins in the serum of Habu blood combine to the
elements of Habu venom. The research of these bind-
ing proteins has been initiated with an objective of
clinical trials. Phospholipase A2 and its isozymes iso-
lated from Habu venom have myonecrotic activity
and hemorrhagic activity, and T2 protease has hemo-
rahagic activity. The binding proteins isolated from
serum of Habu inhibit  myonecrotic activity of phos-
pholipase A2 and its isozymes. We found that
protein-HSF and peptide-AHP isolated from the
Habu serum effectively control the hemorrhage
caused by Habu, Himehabu (Ovophis okinavensis),
Calloselasma rhodostoma, and Bitis arietans venoms.

Further, a statistics analysis and the simulation
were done with the snakes captured by the Govern-
ment, and the analysis of population dynamics of
Habu was attempted. By the analysis of the mea-
sured data of last six years, the snake sizes were
miniaturized, and the population of young snakes
decreased. According to these investigations, the
population of Habu is expected to decrease in the
near future.

These studies are supported by grants from the
National Bureau of Land Development and the Ka-
goshima Prefectural Government.
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2. Reproduction of squirrel monkeys=

Shosaku Hattori, Yoshihisa Noboru, Yoshitugu Mat-
sumoto9, Mamoru Ito10, and Takahisa, Furuta11:
9Department of Molecular Immunology, Faculty of
Agriculture, University of Tokyo, 10Laboratory of
Immunology, Central Institute of Experimental
Animals and 11Department of Parasitology

The squirrel monkey, Saimiri sciurea, is widely dis-
tributed in the tropical rainforest  in Central and
South America between 10 degrees N and 17 degrees
S of latitudes. The advantage of using this species for
medical researches resides in its small size and gentle
behavior. In this laboratory, about 5 newborns are
given annually by 30 adult females.

Recently, primates came to be often used to exper-
iments of parasites. Especially the primates in the
South America are the important infectious models.
We use the squirrel monkeys to basic experiments on
the infection and vaccination models for malaria,
toxoplasma, and schistosomiasis.

3. Research of wild mammals

Shosaku Hattori, Yoshihisa Noboru, Hideki Endo12,
Kimiyuki Tsuchiya13, Nobuo Ishii14 and Fumio
Yamada15:12Department of Zoology, National Sci-
ence Museum, 13Experimental Animal Center,

Yonezawa, H., Nonaka, T., Uchikoba, T., Hattori, S.,
Ohno, M., and Kaneda, M. Isolation and character-
ization of  pepsinogen from Trimeresurus
flavoviridis (Habu snake). J. Biochem. 127: 755-760,
2000.

 Chijiwa, T., Deshimaru, M., Nobuhisa, I., Nakai, M.,
Ogawa, T., Oda, N., Nakashima, K., Fukumaki, Y.,
Shimohigashi, Y., Hattori, S., and Ohno, M. Re-
gional evolution of venom-gland phospholipase
A2 isoenzymes of Trimeresurus flavoviridis snakes

Miyazaki Medical College, 14Japan Wildlife Re-
search Center and 15Wildlife Ecology Laboratory,
Forestry & Forest Products Research Institute

Amami-oshima Island is a habitat of animals and
plants indigenous to the Nansei Islands. These ani-
mals occur originally in the Oriental region of Asia
and include the Amami rabbit, Pentalagus furnessi,
the Ryukyu spiny rat, Tokudaia osimensis, the Okina-
wa long-haired rat, Diplothrix legata, the Watase's
shrew, Crocidura watasei, and the Musk shrew, Sun-
cus murinus. These mammals are used for researches
on comparative anatomy, taxonomy, and develop-
ment of experimental animals. Besides, these
mammals are  valuable species biologically as survi-
vors from the Miocene about 10,000,000 years ago.
We have initiated the investigation for these species
to protect from extinction. We have documented the
feasibility of recovering large numbers of oocytes
from the Watase's shrew, and some of oocytes can be
induced to mature in vitro.

Recently, the Java mongoose, Herpetologica javani-
cus grew in the wild as invasive carnivore in the
Amami-oshima Island. The population of the mon-
goose increases every year and the habitat range is
extending to south area in the Island. It is necessary
to remove the invader to defend nature. Then we are
investigating the influence which the mongoose
gives to wildlife in the Island.

Publications

in the southwestern islands of Japan. Biochem. J.
347: 491-499, 2000.

服部正策，昇　善久，大野素徳：動物実験部会報告．ハブ
毒阻害因子応用開発研究報告書．(鹿児島県)．pp. 50-57,
2000.

服部正策，昇　善久：野外調査部会報告．ハブ誘引捕獲総
合研究報告書．(鹿児島県)．pp.10-45, 1999.

服部正策(分担執筆)：マングース．現代日本生物誌－マン
グースとハルジオン．岩波書店．1-65, 2000.


