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Cell-free DNA (cfDNA) (e.g. fetal- or tumor-derived DNA) is DNA found in the

blood circulation. It is now widely investigated as a biomarker for prenatal screening, tumor
diagnosis, and tumor monitoring as “ liquid biopsies” . However, the biological and biochemical
aspects of cfDNA remain unclear. Although cfDNA is considered to be mainly derived from dead cells,
information is scarce as to whether it is apoptotic or necrotic and what kinds of endonucleases or
DNases are involved. We induced in vivo hepatocyte necrosis and apoptosis in mice deficient in DNase
y (also named DNasell3) and/or caspase-activated DNase (CAD) genes with acetaminophen overdose and
anti-Fas antibody treatments. We found that (i) DNase y was the endonuclease responsible for
generating cfDNA in acetaminophen-induced hepatocyte necrosis and (ii) CAD and DNase y cooperated
in producing cfDNA for anti-Fas mediated hepatocyte apoptosis.

DNase y DNasell3 CAD cfDNA NETS liquide biopsy



DNA

SLE
DNA DNA DNase
DNase DNA DNase
DNase
DNA cell-free DNA CcfDNA
cfDNA
1994 cTDNA RAS
(Vasioukhin et al. Br J Haematol, 1994)
PCR Al cTDNA
liquid biopsy
cTDNA
SLE DNA DNasey ( DNasell3)
DNasey  DNase I
DNase 1 DNA
CAD DNA
DNA DNasey DNase I CAD
cTDNA DNasey
DNase y DNase y - CAD
CAD - DNA
DNA cfDNA DNase
1 DNase 1 -
(€h) DNasey DNase y 7~ DNasey
hydrodynamic injection
@) CAD - DNase y 7~ CAD DNasey CAD " DNase y -
- DNA
cfDNA FAS Jo2
(3) CRISPER/CAS9 DNase I DNase 1 -
(1) DNasey (DNasell3)
Karyolysis
DNA DNasey
DNase vy -
’- DNasey
DNasey hydrodynamic injection DNasey -
DNase y -
Clodronate liposome
DNasey DNasey
DNA
DNasey
(@) DNA(cTDNA)

DNA CAD DNasey CAD -



NET

/- DNase y 7~
cfDNA
CAD /-
DNase y 7~ CTDNA
CAD
DNasey
cfDNA
(3NET
NET
DNase y  NET
DNase y  NET
NET
(4) DNase 1 7~

CRISPER/CAS9 DNase |

CAD 7~ DNase y -

CAD -
DNase y

cTDNA
DNase
cTDNA
DNasey
DNasey
DNase 1

DNase

cfDNA

DNase y -
DNA

DNase vy

DNase vy NET

DNase I 7~

cTDNA

cTDNA

cTDNA
DNase
cTDNA

NET



8 5 1 3

Kijima Marie Yamagishi Hiroyuki Kawano Riho Konishi Tomoki Okumura Takuya Hayase NA

Masanori Mizuta Ryushin

Linker histone H1 determines cell stiffness and differentiation 2020

BioRxiv NA
DOl

10.1101/2020.01.21.914770

Shuhei Takada,Taiki Watanabe, Ryushin Mizuta 82

DNase y -dependent DNA fragmentation causes karyolysis in necrotic hepatocyte. 2020

J. Vet. Med. Sci. 23-25
DOl

10.1292/jvms.19-0499

Taiki Watanabe, Shuhei Takada, Ryushin Mizuta 516

Cell-free DNA in blood circulation is generated by DNasellL3 and caspase-activated DNase. 2019

Biochem. Biophys. Res. Commun. 790-795
DOl

10.1016/j .bbrc.2019.06.069

Marie Kijima, Ryushin Mizuta 40

Histone H1 quantity determines the efficiencies of apoptotic DNA fragmentation and chromatin 2019

condensation.

Biomed. Res. 51-56
DOl

10.2220/biomedres.40.51




Marie Kijima, Hiroyuki Yamagishi, Yasushi Hara, Mai Kasai, Yasunari Takami, Hiroshi Takemura, 512
Yusuke Miyanari, Yoichi Shinkai, Ryushin Mizuta
Histone H1 quantity determines the efficiency of chromatin condensation in both apoptotic and 2019
live cells
BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 202-207
DOl
10.1016/j .bbrc.2019.03.030
71
DNase y 2019
114-119
DOl
35
DNA 2018
34-39
DOl
Jimenez-Alcazar Miguel Rangaswamy Chandini Panda Rachita Bitterling Josephine Simsek Yashin 358
J. Long Andy T. Bilyy Rostyslav Krenn Veit Renn? Christoph Renn? Thomas Kluge Stefan
Panzer UIf Mizuta Ryushin Mannherz Hans Georg Kitamura Daisuke Herrmann Martin Napirei
Markus Fuchs Tobias A.
Host DNases prevent vascular occlusion by neutrophil extracellular traps 2017
Science 1202 1206
DOl

10.1126/science.aam8897




10 0

DNasellL3 Caspase-activated DNase cell-free DNA

42

2019

42

2019

cell-free DNA

28 Cell Death

2019

cell-free DNA

26

2019




DNase y cell-free DNA

41
2018
cell-free DNA DNase y
27 Cell Death
2018
cell-free DNA
25
2018
DNA

2017




DNA

26 Cell Death

2017

cell-free DNA

2017

http://www.ribs.tus.ac.jp/wp-content/uploads/mizuta_hp.pdf




