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Are protamines involved in higher condensation of sperm nuclear chromatin
responsible for epigenomic information?

Tanimoto, Keiji
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We hypothesized that protamine, which is abundant in sperm chromatin and
contains many arginine residues, might be a novel (non-DNA) carrier of genetic information that is
inherited from parents (gametes) to their children, and explored the possibility that its chemical
modification functions as epigenome information and its role in early development after
fertilization. While we found that protamine is methylated by protein arginine methyltransferase
(PRMT) in vitro, we found no clear evidence of modification in mammalian cells. Therefore, we
deleted the PRMT1 gene in a sperm-specific manner and found partial fertility, which differed from
the findings previously reported. After IVF, however, almost half of the embryos seemed abnormal in
shape. It"s not clear whether the methylation defect of protamine is involved in this phenotype.

PRMT1



DNA
DNA
transgenerational epigenetic inheritance

DNA

Protein Arginine Methyl-Transferase; PRMT
PRMT PRMT1 4 5 7

PRMT1
Prml Prm2 H3 S- SAM
in vitro
Prm2
11
in vitro
ChlIP-sequencing
DNA
bisulfite sequencing
RNA-seq

in vitro



Prm Prml Prm2

HEK?293T
Prm
invivo
PRMT1
TNAP tissue-nonspecific akaline
phosphatase Cre PRMT1 loxP
floxed-PRMT1 alele PRMT1
2021 Ngn3
Cre DNA

(International Journal of Molecular Sciences, 2021, 22,

7951) 2023 Ubc,Ddx4, Str8

(Nucleic Acids Research,
2023, 51, 10428-50

H4R3me2a
PRMT1
2023 PRMT1 2
in vitro
DNA PCR
PRMT1
TNAP-Cre
PRMT1
TNAP-Cre Ngn3 Ubc Ddx4 Str8

PRMT1



3 3 0 3
Matsuzaki Hitomi Takahashi Takuya Kuramochi Daichi Hirakawa Katsuhiko Tanimoto Keiji 51
Five nucleotides found in RCTG motifs are essential for post-fertilization methylation 2023
imprinting of the H19 ICR in YAC transgenic mice
Nucleic Acids Research 7236 7253
DOl
10.1093/nar/gkad516
Matsuzaki Hitomi Sugihara Shokichi Tanimoto Keiji 16
The transgenic IG-DMR sequence of the mouse DIk1-Dio3 domain acquired imprinted DNA methylation 2023
during the post-fertilization period
Epigenetics & Chromatin na
DOl
10.1186/s13072-023-00482-x
Matsuzaki Hitomi, Miyajima Yu, Fukamizu Akiyoshi, Tanimoto Keiji 4
Orientation of mouse H19 ICR affects imprinted H19 gene expression through promoter 2021
methylation-dependent and -independent mechanisms
Communications Biology an 1410

DOl
10.1038/s42003-021-02939-9

DIk1-Dio3

1G-DMR

95

2022




H19-1CR

cis

trans

45

2022

H19-1CR

in vivo

45

2022

1gF2/H19

H19-1CR

DNA

45

2022

H19-1CR DMR

94

2021




H19-ICR in vivo

43

2020

H19-1CR YAC

93

2020

https://sites.google.com/view/tanimoto-lab







