No. 77

Functional analysis of nucleoid associated protein HU from Thermus thermophilus HB8
mEHREBRIXI VI AREARS 77 H HU OB REMAT
Yuya Nishida', Noriko Nakagawa® >, Ryoji Masui** and Seiki Kuramitsu'"*
7 R IR T 20, R R 20, Aokauie b2
('Grad. Sch. Frontier Biosci., Osaka Univ., ‘RIKEN SPring-8 Center, Harima Inst., 3Grad. Sch.
Sci., Osaka Univ.)
(" BB A e R RE, * BREF-SREEOT, ° BOK- BBl - A AL )

e-mail: nishida@bio. sci. osaka-u. ac. jp

3

Eukaryotic genomic DNA with histones forms nucleosomes, which further form highly organized
chromatin structures in a nucleus. One of the features of histones is various post-translational
modificatios such as phosphorlation, acetylation and methylation. These modifications regulate the
DNA-binding affinity of histones and influence not only the conformation of DNA, nucleosomes and
chromatin but also the functions of DNA such as replication, repair and transcription. On the other hand,
prokaryotic cells lack the nuclear membrane and nucleosome architecture unlike eukaryotic cells.
Aggregated structure of prokaryotic genomic DNA was discovered in 1970s and named as “nucleoid”.
Subsequent study revealed that nucleoid is composed of DNA and some proteins which is termued as
nucleoid associated proteins (NAPs). Although nucleoid and NAPs in prokaryotes are predicted to have
the same roles as chromatin and histones in eukaryotes, the function of each NAP is still unclear.
Investigation of NAPs is essential to unravel the prokaryotic genome architecture.

Heat-unstable nucleoid protein (HU) is one of NAPs and more highly conserved than other NAPs. HU
is a small protein consisting of about 90 amino acids, and exists as dimer in solution. X-ray crystal
structures of HU, containing DNA-complexed forms, from Escherichia coli and Bacillus subtilis have been
determined. However, the overall conformation of a nucleoid as a chromatin is still unclear. It was
reported that the interaction between HU and DNA seems to be nonspecific and HU is highly abundant in E.
coli cells, about 30,000 molecules per cell (about 60 uM). Thermus thermophilus HB8 (TtHBS) is an
extreme thermophile with an optimal growth temperature of 80°C, and the high stability of the proteins
from TfHBS is suitable for in vitro analysis. Since 7tHBS8 has only 2,200 genes, much less than human
22,000 genes and E. coli 4,300 genes, essential genes for organisms might represent a major proportion of
the 7rHBS overall genes. Also, in the case of NAPs, 7rHB8 has only three NAPs containing HU, in
contrast to E. coli, which has twelve NAPs. This suggests that HU in 7tHB8 (TtHU) works to substitute for
all other NAPs. These makes TtHU suitable to unravel the bacterial nucleoid. In this study, we
characterized TtHU by biochemical and the cytological approaches. The biochemical approach was
addressed to study the DNA-binding affinity of TtHU and the incluence of TtHU to the affinity of other
DNA-binding proteins to DNA. The cytological approach was addressed to search the TtHU-interacting

proteins and post-transcriptional modifications and to study the influence of TtHU to the nucleoid.



