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Abstract

It has been well known that protein acetylation plays a pivotal role in intracellular signal
transduction and regulation of gene expression. Histone acetyltransferase KAT2A and KAT2B has
been shown to be involved in the regulation of energy metabolism by acetylating histones and
other transcription-relating proteins. In order to elucidate the function of KAT2A and KAT2B in
adipocyte, which is also important organ for energy metabolism, we generated adipocyte specific
KAT2A and KAT2B double knockout (DKO) mice.

Since systemic knockout of KAT2A gene in mice leads to embryonic lethality, we employed
Adipoq-Cre gene for adipocyte specific ablation of KAT2A gene. We generated adipocyte specific
KAT2A and 2B DKO mice by crossing whole body KAT2B KO mice and adipocyte specific KAT2A
KO mice. The mice were born at Mendelian ratio and both KO mice were fertile. We analyzed the
gene expressions in subcutaneous white adipose tissues (WAT) from DKO mice and found that the
expression of Ucpl gene, which is important for thermogenic function of brown fat cells, tended to
be lower in DKO than that in wild type mice. This tendency of suppressed Ucp1 expression in DKO
mice was not seen in brown adipose tissues (BAT). Because thermogenic beige adipocytes are
produced in subcutaneous WAT in response to cold exposure, and the expression of Ucpl is
strongly induced in beige adipocytes, we expected that the effects of KAT2A and 2B knockout is
detected more clearly during beiging of subcutaneous WAT. Then we exposed the DKO mice to cold
(6°C) and analyzed Ucp1 expression in subcutaneous WAT. However, contrary to expectation, the
expression of Ucpl gene was not significantly suppressed in DKO mice, although there was a
tendency of reduced Ucp1 expression in DKO mice. We next prepared adipocyte precursor cells
from subcutaneous WAT and induced differentiation in vitro to analyze cell-autonomous effects of
KAT2A and 2B KO. However, Ucpl expression was not affected by KAT2A and 2B ablation and,
furthermore, the expression of KAT2A gene decreased only 20~30% in KO mice in comparison to
that in wild type mice. These results suggest that adipocyte-specific deletion of KAT2A gene by
this system does not work efficiently, and thus the phenotype of the mice was not so clear.

In order to delete KAT2A gene more efficiently, we are preparing another mice having one
knockout allele. The other allele of KAT2A gene is flanked by flox sequence and is deleted
adipocyte-specifically.

We also examined other system to delete KAT2A gene in adult mice using Rosa26-CreERT2. In
these mice, tamoxifen-activated Cre recombinases are expressed in whole body and KAT2A gene is
deleted when tamoxifen is administered. Using this system, we found that KAT2A knock in adult
mice caused pronounced decrease of body weight, although they were preliminary results.
Moreover, subcutaneous and epidydimal WAT of these mice lost their lipid profoundly. We are

planning to confirm these results and analyze what happened in adipose and other tissues.
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