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BResearch Projects
The human body comprises circa 30 trillion cells of
more than 200 types. These cells acquire individual
functions through selective expression of genes and
become part of specific tissues. The Human Genome
Project ushered in methodologies toward the determi-
nation of the entire sequences on the genome and the
analysis of the complete set of genes. However, the
knowledge of every cell type and the exact number of
genes and their positions on the genome still eludes us.
Recent advances in high-throughput sequencing tech-
nologies enabled researchers to analyze gene tran-
scripts and transcriptional regulation from a small
number of cells. We might further expect to be able to
enumerate cell types in the human body as well as to
determine the generation and differentiation mecha-
nisms of tissue-specific cells through the expression of
particular genes. In order to understand gene expres-
sion regulations, we have launched the genome-wide
analysis of transcription the whole process of which is
triggered by the binding of transcription factors on

expressed in tissue-specific stem cells and have been
conducting functional analysis thereof through the
comprehensive preparation of knock-out mice as well
as epigenomic and gene expression profiling.

Since the subtle nature of tissue-specific stem cell
function might be invisible to the existing methodolo-
gies, we are concurrently working on the development
of transcriptomics technologies at single-cell resolution
as well as a low-input epigenomic profiling technique
without the use of chromatin immunoprecipitation,
which are expected to further widen research possibili-
ties in the field of transcriptomics.
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1. Maehara K., Tomimatsu K., Harada A., et al.
Modeling population size independent tissue epig-
enomes by ChlL-seq with single thin sections.

Mol. Syst. Biol. 17(11): e10323, 2021.

2. Honda M., Oki S., Kimura R, et al.

High-depth spatial transcriptome analysis by photo-
isolation chemistry. Nat. Commun. 12(1): 4416,
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chromatin. 2021.

We are currently studying forms of chromatin struc- 3. Handa T., Harada A., Maehara K., et al.
ture which have regulatory effects ( “chromatin code” ) Chromatin integration labeling for mapping DNA-
on skeletal muscle differentiation and regeneration. The binding proteins and modifications with low input.
chromatin code breaks down to the selection of his- Nat. Protoc. 15(10): 3334-60, 2020.
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tones in nucleosomes, histone modifications, and
nucleosome positioning as well as the three-
dimensional arrangement of genes; the mechanism of
histone selection is particularly not well understood. In
2015, we identified 14 further human/mouse histone
H3 variants in addition to the established variants
H3.1, H3.2 and H3.3, suggesting that gene expression
in an organism involves a complex and meticulous
mechanism of histone H3 selection. Thus far, we have
discovered that these histone H3 variants are
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4. Harada A., Maehara K., Handa T., et al.
A chromatin integration labelling method enables
epigenomic profiling with lower input. Nat. Cell Biol.
21(2): 287-96, 2019.
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