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Establishment of research platform in mouse models linking the causative genes
of fetal edema to prognosis
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Fetal edema is detected by ultrasonography in the first trimester of
pregnancy. However, the causes and prognosis have been elucidated in many clinical cases. In this
study, we identified candidate causative genes of fetal edema by using mutagenized mice, and
generated knockout mice for some of the candidate causative genes. As a result, three genes were
found as possible causative genes of fetal edema. Anomalies in dermal lymphatic vascular morphology
were observed in the knockout fetuses for each gene. In addition, for one of these genes,
suppression of gene expression in cultured lymphatic endothelial cells resulted in decreased gene
expression of VEGFR3 (vascular endothelial growth factor receptor 3) and decreased the number of
viable cells.



90
ENU N-ethyl-N-nitrosourea DNA
ENU
13
DNA
ENU 13
DNA
1 3
1
DNA
1 1

PolyPhen-2 (Polymorphism Phenotyping v2)

ENU
single cell RNA
Single Cell Expression Atlas
Iymphatic endothelial cell: LEC 13
1
2
@ CRISPR/Cas9
Cas9 RNA GONAD genome-editing via
oviductal nucleic acids delivery GONAD
CRISPR/Cas9
GONAD 15
LEC VEGFR3 vascular
endothelial growth factor receptor 3 LYVEL1 Ilymphatic vessel endothelial
hyaluronan receptor 1
3 LEC
(¢

LEC human dermal LEC: HDLEC SiRNA (small interfering RNA)



LEC
1
2
10
A B
C
A
3 LEC
HDLEC A SiRNA
VEGFR3

LYVEL1 podoplanin neuropilin2
A VEGFR3

A sSiRNA 48
72
A

real time PCR

1 10 30
7
2
1
A BC
LYVE1L
VEGFR3
48 A VEGFR3
Proxl prospero-related homeobox
VEGFR3 Prox1
Prox1
72
VEGFR3  LEC

VEGFR3 LEC



Sugiyama Akira Hirashima Masanori 10
Fetal nuchal edema and developmental anomalies caused by gene mutations in mice 2022
Frontiers in Cell and Developmental Biology 949013

DOl
10.3389/fcell.2022.949013

2 0 0

Sugiyama Akira Liu Xinyi Shiiya Tomohiro Yoshimatsu Yasuhiro Hirashima Masanori

2023

Sugiyama Akira Liu Xinyi Shiiya Tomohiro Yoshimatsu Yasuhiro Hirashima Masanori

47

2023







