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Heart is an important organ. In
Taiwan, more than 0.8% of neonates have
genetic defectsin heart.  Heart develops and
functions early during embryogenesis and
isalso readily to observe. Earlier vertebrate
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studies focused mainly on mouse, however,
there were many limitations. In recent
years, zebrafish (Danio renio) became a
model system of vertebrate. We attempt to
investigate the utility of the zebrafish as a
vertebrate genetic organism that s
particularly suited to screening for mutations
that perturb the developing
cardiovascul ature. The object of this
project are following: (1) to study genes
controlling development of zebrafish
cardiovascular system; (2) to study genes
controlling  development of  human
cardiovascular system; (3) to investigate the
relationship between the expression of these
genes and genetic heart defects, (4) to
elucidate the mechanisms controlling
development of cardiovascular system. In
the first two years, we have isolated a
GATA-4-like cDNA from zebrafish. DNA
sequence anaysis and /in situ hybridization
reveded that it contains a DNA-binding
domain and is expressed in heart and gut.
In the third year, functional studies will be
performed. Gain- or loss of-function
constructs are used to transform cells to
anayze the changes of the physiology,
phenotype or differentiation. The major
am of this project is to €ucidate the
molecular mechanism controlling  the
development of vertebrate cardiovascular
system.

Keywords cardiovascular system, Danio
renio, embryogenesis, GATA-4
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M ERVRMINYVQRLTLEAAETFTLE
ATGGAGCGGGTGCGGATGATCAACGTGCAGCGTCTGCTGGAGGCTGCCGAGTTTTTGGAG 60
hMxil atggagcgggtgaagatgatcaacgtgcagegtctgctggaggctgecgagtttttyggag
mMxil atggagcgggtgcggatgatcaacgtgcagegectgctggaggecgecgagtttttggag
rMxil atggagcgggtgaagatgatcaacgtgcagcccatgctggaggecgeggagtttttggag

R RERECEHGYASSFPSMPSEP
CGCCGGGAGCGAGAGTGTGAACATGGCTACGCCTCTTCATTCCCCTCCATGCCGAGCCCC 120
hMxil cgccgggagcgagagtgtgaacatggctacgectcettcatteecegtecatgecgagecce
mMxil cgcagggagcgagagtgtgaacatggctacgcctcatcegtteccetecatgecgageece
rMxil cgcagggagcgagagtgtgaacatggctacgcttcatcattcccctecatgecgageece

R L
CGGCTA 126
hMxil cgactg
mMxil cggcta
rMxil cggcta

RNA (RT)-PCR MXI N A, PCR
DNA B, DNA gene bank
hMxil (accession number XM_045326), mMxil (NM_005962), rMxil
(NM_013160) mouse rat Mxil DNA



MXI N ZGATAT-4 super-repressor GATA-4
(SRGATA-4) EcoR | ( ) MXI N



GATA-4 DNA constructs (GST-FLGATA-4 GST-C70GATA-4

GST-SRGATA-4) Escherichia coli XL-1 blue IPTG
GST-C70GATA-4 (C70) GST-FLGATA-4 (FL)
GST-SRGATA-4 (SR) (arrow head)

glutathione Stransferase (arrows)
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