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Analysis of the paternal transmission of obesity.
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We found that B6 mice are more prone to develop obesity than PWK mice, and
we analyzed reciprocal crosses between these mice and found that (PWK x B6) F1 mice, which have B6
fathers, are more likely to develop dietary obesity than (B6 x PWK) F1 mice, which have B6 mothers.

In addition, we performed transcriptome analysis of adipose tissues of these mice using
next-generation sequencing. We found that paternal transmission of diet-induced obesity was
correlated with genes involved in adipose tissue inflammation, metal ion transport, and cilia.
Furthermore,we found that expression of paternally expressed imprinted genes (PEGS) was
down-regulated in the obesity-prone B6 mice by a high-fat diet,suggesting that abnormally low
expression of PEGs contributes to high-fat diet-induced obesity in B6 mice.



C57BL/6 B6

strain
AKR/J DBA B6 o ~ _
H1 SEBRAFICEIFEEMERBBERZLVIICIKEFETS
AlJ KsJ SWR/J e
PWK =
B6 =Sl m . B
PWK (PWKx B6) jg
F1 (B6x PWK) F1 F1 2
B6 (PWK>< BG) F1 ! Con ‘HFD Cnn‘HFD Con ‘HFD Con ‘HFD
PWK (BG PWK |(PWKXB6)F1|(B6XxPWK)F1
x PWK) F1 jﬁi@*@@’m HEG omy sy
(Morita S, et al. Plos AOPBW  Aoicw
One 2014)
( ) E2 RFMERZLIVICIKFLTIgR, Peg3DRRNELLTS
B6 1gf2 Peg3
F1 B6
PWK L
PWK
F1
Peg3 Igf2
( ammf; :smmn
) RPN WD
B6 PWK
C57BL/6J(B6)
B6 PWK
Igf2  Peg3 (Morita S, et al.
Plos One 2014)
RNA-seq
@ RNA-seq
B6 PWK (PWKx B6)F1 (B6x PWK)F1
RNA-seq
Peg3 Igf2
(
) 100 Peg3 Igf2
(@)
strain(B6 PWK (PWKx B6)F1 (B6x PWK) F1)
(b)(a)
2 RNA-seq



3T3-L1
CRISPR/Cas

@ RNA-seq

60

E3 SIEBRERICEZIYIVY MEEFORREL

RURBEAVTVYNEET }—ll__{
;:28 7 MEIr T

BURR(YTUY NEET BEEE & BN

P=0.0001

=32

s 4 03 2 a1 0 1 2 3 4
Delta Exp (HED — Con)

B6 PWK (PWKx B6)F1 (B6x PWK)F1

RNA-seq
B6 metal ion transport cilium
PWK
B6 PWK F1
2 RNA-seq
RNA-seq
4

Shibutani M, Horii T, Shoji H, Morita S, Kimura M, Terawaki N, Miyakawa T, Hatada I.
Aridlb Haploinsufficiency Causes Abnormal Brain Gene Expression and Autism-Related
Behaviors in Mice. Int J Mol Sci. 18(9). pii: E1872.2017 ( )

Horii T, Morita S, Kimura M, Terawaki N, Shibutani M, Hatada I. Efficient generation
of conditional knockout mice via sequential introduction of lox sites. Sci
Rep.7(1):7891.2017 ( )

Morita S, Noguchi H, Horii T, Nakabayashi K, Kimura M, Okamura K, Sakai A, Nakashima
H, Hata K, Nakashima K, Hatada I. Targeted DNA demethylation in vivo using dCas9-peptide
repeat and scFv-TET1 catalytic domain fusions. Nat Biotechnol. 34(10):1060-1065.2016 (

)

Morita S, Nakabayashi K, Kawai T, Hayashi K, Horii T, Kimura M, Kamei Y, Ogawa Y, Hata
K, Hatada 1. Gene expression profiling of white adipose tissue reveals paternal

transmission of proneness to obesity. Sci Rep.6:21693.2016 ( )



10 2016

https://www. imcr.gunma-u.ac.jp/?organization=%e3%82%b2%e3%83%8e%e3%83%a0%e7%a7%91%e5
Y%ad%a6%e3%83%aalke3%82%bd%he3%83%bche 3%82%h9%e5%88%86%e %8 7%8e

¢y

HATADA, lzuho

8 50212147

@



