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Verification of brain genomic heterogeneity derived from DNA damage in newborn
neurons
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We previously found that newborn neurons undergo DNA double strand breaks
(DSBs) by mechanical stress during morphegenetic movement in the developing mouse brain. To examine
if the mechanical stress-induced DSBs are associated with frequent somatic mutations in the brain,
we performed END-seq, ChIP-seq and CUT&TAG for gH2AX to detect DSB sites after confined migration in
an in vitro transwell assay. However, the transwell assay was found to be unsuitable due to low
cell recovery rate and unexpected DNA damage during cell harvesting. Therefore, we isolated nuclei
from frozen brain tissue and purified chromatin to eliminate the possibility of de novo DNA damage
during experimental processes. Using the mouse cerebellum at postnatal day 20, we found that DSBs
accumulated in the transcription start sites.

DNA NGS



DNA

indel
DNA (DSB)
DSB (NHED)
NHEJ
DSB
DSB
transwell
DNA (DSB) Top2b
Top2b (Top2 cleavage complex;Top2cc)
ChlP-seq Top2b DSB
Top2cc DSB END-seq DSB
ChIP-seq(H3K4me3, H3K27me3 )
DSB RNA-seq

DSB DSB



flox/flox,

DSB

DSB

DSB

DSB

NHEJ

DSB

DSB  NHEJ

CUT&Tag

Ligase 1V
DSB
DSB
ChlPseq
DNA
Lig4
END-seq ChlP-seq

Lig4

NeuroD1-Cre; Ligase IV
DSB

DSB
END-seq
DNA

CUT&Tag
DNA

DSB
DNA

DSB

DSB

DNA



3 1 1 3

Nakazawa Naotaka Grenci Gianluca Kameo Yoshitaka Takeda Noriko Sawada Tsuyoshi Kurisu
Junko Zhang Zhejing Adachi Taiji Nonomura Keiko Kengaku Mineko

Migrating neurons adapt motility modes to brain microenvironments via a mechanosensor, PIEZ01 2023

bioRxiv -
DOI

10.1101/2023.01.17.524464

ZHOU CHUYING KENGAKU MINEKO 46

Possible mechanisms of bidirectional nuclear transport during neuronal migration 2022

BIOCELL 2357 2361
DOI

10.32604/biocell.2022.021050

Takahashi Toshio Fujishima Kazuto Kengaku Mineko 22

Modeling Intestinal Stem Cell Function with Organoids 2021

International Journal of Molecular Sciences

10912 10912

DOl
10.3390/i jms222010912

9 6 4

Mineko Kengaku

Force Transmission to the Nucleus during Neuronal Migration in the Developing Brain.

International Symposium on Neural Development and Diseases

2023




Zhejing Zhang, Noriko Takeda, Hiroyuki Sasanuma, Andres Canela, Mineko Kengaku

Cerebellar granule cells form transient DNA double-strand breaks during postnatal development.

The 19th Ataxia-Telangiectasia workshop (ATW2023)

2023

3D . 3D neuronal migration driven by multiple engines.

45

2022

Mineko Kengaku

Cytoskeletal forces driving neuronal migration in 3D brain tissues.

International Symposium on Development and Plasticity of Neural Systems

2022

Mineko Kengaku

Multiple engines driving nuclear migration in neurons during brain development.

RIMS Workshop Mathematical Mechanobiology

2021




64

2021

Naotaka Nakazawa, Gianluca Grenci and Mineko Kengaku

Mechanical stress by extracellular confinement triggers a mode transition of neuronal migration.

Materials, Mimics, and Microfluidics: Engineering Tools for Mechanobiology

2021

Chuying Zhou, You Kure Wu, Takahiro Fujiwara, Mineko Kengaku

Nesprin-2 mediates bidirectional nuclear transport through a co-dependent interplay between dynein and kinesin-1 in
migrating cerebellar granule neurons.

44

2021

Oscillation of AMPK activity regulates mitochondrial fission and dendritic development in hippocampal neurons.

44

2021







