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DEGTERARAD I EICL>TROBEBXERT DL
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KRN U T (BEREEE) DY T REBEOWRZ IE
U &% < OEBRRN AR ICH ARTERG o BARE R 1T
ICEBESIT HRANSHEDFENSH o fofo o, MK
TIRZ—Z#F L. ftiaZzkklT TWs. (FEBS Lett,
407:313-319(1997))
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In the past, naturally-mutated animals have been used
In the
"post-genome project era," however, genetically manipu-

to elucidate the mechanism of various diseases.

lated animals will play a key role in such investigations
through providing animal models for human diseases.

Our research interests span the horizon from reproduc-
tive biology to gene manipulation.

We succeeded, for the first time in the world, in produc-
ing a genetically altered "green mouse" which glows in
the dark. Since mice are in constant demand for many
types of research projects, such as those involving cell
transplantation, there are many requests for our mice. In
answer to the worldwide demand, we continue proliferat-
ing and distributing the "green mice" to the scientific com-
munity at large.

Aside from research, our lab assists other research fa-
cilities in generating genetically manipulated animals, as
shown on our web pages.
http://kumikae01.gen-info.osaka-u.ac.jp/EGR/index.cfm

Ongoing projects include:

(1) production of experimental animals for human diseas-
es

(2) studies on the molecular bases of sperm/egg interac-
tion

(3) cell lineage dependent gene knockout using embryon-
ic stem cell lines

(4) sexing of preimplantation embryos

(5) development of new technologies to produce geneti-

cally-manipulated animals

1 HRNICAEOBFINRMERICH 206 LhiaWweES
INTWD, o NEVCBIT IZERE ICH T 2EERRE
BTH2.KFCDIEFENZ2RFZRIMFICHETFZERB LR
EZB BFEMFOMENE SRV HICBETEDORBFH
FERATARICBATZDICERN ERBICEZHOBFNMEALTVS
KFZRIBRIECDLSICHREDEGTFERELL/ vI T
DNV IREERERTZI LI >TEROA DXL EERE
FDOLARILTHMILESELTWS,

Nature, 387:607-611(1997); Science, 287:321-324 (2000)
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We investigate the molecular biological mechanisms in-
volved in human diseases, especially cardiovascular dis-
eases with using genetically manipulated animals.

(1) Transcriptional mechanisms of vascular smooth mus-
cle (VSM) specific genes

To study cellular and molecular aspects of VSM cell
growth in atherosclerosis plaques, we characterized tran-
scriptional mechanisms of one VSM specific gene, hu-
man VSM alpha-actin gene. Several cis-acting DNA ele-
ments and transcriptional nuclear factors binding to them,
which are essential for gene expression in mice, have
been identified. We also develop in vitro cultured VSM
cell lines keeping original differentiational properties.

(2) Tissue-specific expression vectors in VSM cells

We developed gene expression vectors using the al-
pha-actin promoter, which can strongly drive a following
gene in a VSM cell-specific manner. It should be a useful
tool for gene therapy in cardiovascular diseases, because
the VSM cell-type change to the growth state in athero-
sclerosis plaques is major cause of this disease.

(3) Developmental mechanisms of diastolic heart failure
in hypertensive hearts

We developed a diastolic heart failure model using
Dahl salt-sensitive rats and analyzed its molecular mecha-
nisms. We are investigating contributions of endothelin
and renin-angiotensin systems to diastolic heart failure
through development of excessive hypertrophy and fibro-

DEFRXICEST2RFELTIVREYYRELZ Y- Sis.
ToFATYIIVRICEBLTWS (Cardiovas. Res.,
57:757-765(2003)),
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We are developing various genome information analy-
sis software tools which make advanced use of comput-
ers and computer networks. We also operate the comput-
er system for genome information analyses and provide it
to biological researchers in Osaka University. Further-
more, we offer educational courses for genome informa-
tion analyses to students and researchers in our universi-

ty.

(1) Development of Genome Information Analysis Soft-
ware Tools

a) Daily updated sequence data provided by DNA/pro-
tein database centers are obtained automatically through
the Internet, to keep our databases up-to-date

b) To support genome research projects, we have devel-
oped the tools performing homology search and motif
search for multiple query sequences in one operation.

c) We have developed the system of parallel processing
using multiple workstations that shorten the turn around
time in homology search.

(2) Development of Graphical User Interface for Molecu-
lar Biologists

Software packages with graphical user interface have
been developed for molecular biologists. We have been
developing the sequence analysis software package
named GeneWebll which uses Java Application Program-
ming Interface for graphical user interface and for interfac-
ing external applications with Web server. GeneWebll
supports various analysis tools for from basic to ad-
vanced analyses. We have also developed GeneAlign
that is a multiple sequence alignment editor written in
Java language.
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Whole genome information of pathogenic microorgan-
isms is vitally important for developing vaccsines, drugs
and treatments.

(1) In this department, we determine the nucleotide se-
quences of the whole genomes of pathogenic bacteria
and viruses, and analyze the genome sequences to identi-
fy the genes involved in pathogenicity. We, in collabora-
tion with Department of Genome Informatics construct ge-
nome database for pathogenic microorganisms, which
are accessible to all researchers through internet.

(2) We improve and teach the methods for large scale
DNA sequencing.

(3) We have determined entire nucleotide sequence of
the genome of enterohemorrhagic Escherichia coli
0157:H7 strain, derived from the Sakai outbreak in 1996
and compared it with that of the laboratory strain K-12
(see the figure below). This work revealed about 100 new
putative pathogenic genes, which are being studied by
many researchers in Osaka University and other institu-
tions.

As the second genome project, we are analyzing the
genome of Vibrio parahaemolyticus, which is one of the
most important pathogens causing food poisoning in Ja-
pan and was discovered 50 years ago by Prof. T. Fujino
of Osaka University.
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