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Research Interests

We have been interested in illuciadating the biological functions of RNA editing enzymes
during early zebrafish embryogenesis. Adenosine deaminases acting on RNA (ADARs)
convert specific adenosines on double-strand RNAs. ADARs postranscriptionally modify
RNA with extensive double-stranded structures. Modifications of pre-mRNAs change the
genomically encoded sequences of mRNAs and splicing pattern of gene transcripts, resulting
increasing genome complexities. Pre-microRNA is another group of RNA molecules
modified by ADARs. The maturation of microRNA is affected. MicroRNAs are knwn to
modulate gene expression by inhibiting tranlstaion or degrading RNA. Hence, the activities of
ADARs have yet another level of influence on the architecture of gene expression. In addition,
the activities of ADARSs are involved in the cellular defenses against viruses and in many yet

to be characterized cellular processes, such as the formation of heterochromatin.

We have been interested in studying ADARs from two related approaches.

1. What are the RNA targets of ADARs? A bioinformatics approach to search highly
conserved sequences among animals of vertebrate phylum was taken. Biological approach,
such searching for alter gene expression at a global level in ADAR-deficient zebrafish.

2. What processes are perturbed in ADAR-deficient animals? Zebrafish expresses three
homologues of mammalian ADARs. The expressions of these 3 genes were individually
perturbed by morpholino oligonucletides. Interestingly, the phenotypes of the ADARI and
ADAR?2 morphants differ from their cognate mouse mutants, suggesting that the phenotypic
changes may result from alternations of ADAR target RNAs which differ between mammals

and teleost.
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