©
2017 2019

mEDNA

The segregation of heteroplasmic mtDNA during mouse development and its
application to manipulation techniques
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To investigate the segregation of heteroplasmic mitochondrial DNA (mtDNA), a
new heteroplasmic mouse strain containing two types of mtDNA with few differences in DNA sequences
was established. Analysis using this strain revealed that there is a difference in the proportion of

heteroplasmic mtDNA between individuals when the heteloplasmic mtDNA is transmitted to the next
generation. A difference was also observed in the proportion of the heteloplasmic mtDNA among single
germline cells. To analyze the effect of nuclear genes on the segregation of heteroplasmic mtDNA, a
knock-in mouse strain was established.

DNA



DNA mtDNA DNA
mtDNA 2 2
mtDNA
mtDNA
mtDNA
mtDNA
mtDNA
mtDNA
Preimplantation genetic diagnosis
mtDNA
mtDNA
mtDNA
2 mtDNA mtDNA
mtDNA
mtDNA
PCR-RFLP
mtDNA PCR
mtDNA
mtDNA
mtDNA mtDNA
DNA DNA
K DNA
CRISPR/Cas9
PCR
mtDNA
PCR-RFLP mtDNA
mtDNA PCR-RFLP
mtDNA PCR
2 MEDNA (B1) SEMH mIDNA BRG] (5 IVESASE)

mtDNA

16kb

FRERRCEDTIVETAEE. ABRBERE 3 RIG
WKCTAE). M3 r Ax—A—%&T77., BRERIZRE=S
AOWUBILHB/ Y FIE, TNhTNHERRELEZERR
BRDY FFHILER LTS,



PCR

PCR PCR-RFLP
DNA
2 mtDNA
mtDNA
mtDNA
100
DNA g
E 30
% mtDNA 2 70
§ 60
é 50
MEDNA i - |
E 30
§. 20
E 10
DNA p
mtDNA 1E8 2EB
mtDNA (F2) HEEEICHT2REN mONA ORIE
mEDNA 34 EMIRICHIT 2 REM MIDNA SIS EAE, MR HERN
B mIDNA 85, & (K&) EEREZOERS. MmA (RE) [dE
MEDNA BRI ik LB O FHORIA. HE () RREEORSERT,
%
DNA
mtDNA %
mtDNA
%
mtDNA
mtDNA
MEDNA
mtDNA 508
mtDNA % £
E 0.4 . —
2 *
mtDNA 02 s
mtDNA
mtDNA mtDNA i T
(E3) 2HRHREOSEICH S REE miDNA B1E
HEin 2 REITORAES. it Rgdk
MIDNA 8IS, AUSSROEISETS.
mtDNA mtDNA
KO Kl
1 KO
RNA gRT-PCR
mtDNA
DNA PCR
KO
mtDNA
Kl SgRNA
Cas9 DNA




mtDNA



1 1 0 1
Tani Haruna Ohnishi Sakiko Shitara Hiroshi Mito Takayuki Yamaguchi Midori Yonekawa 8
Hiromichi Hashizume Osamu Ishikawa Kaori Nakada Kazuto Hayashi Jun-Ichi
Mice deficient in the Shmt2 gene have mitochondrial respiration defects and are embryonic 2018
lethal
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