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Development of efficient gene transfer techniques for plant mitochondrial genome
transformation
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Plant mitochondrial genome transformation may be utilized for the
introduction of cytoplasmic male sterility and the production of useful proteins and metabolites.
However, the mitochondrial genome transformation has not been reported by conventional
transformation methods. We developed a peptide-mediated gene transfer system to plant mitochondria,
but transmitochondrial plants have not yet been produced. The major reason has suggested that the
system is insufficient for gene transfer efficiency to plant mitochondria. In this study, we
screened for chemicals that improve the efficiency of gene transfer to mitochondria. As a result, no

chemical was identified because the gene transfer efficiency to mitochondria varies widely among
individuals.

CAPT LuC



a
b
c
d mRNA
e
[11
2 DNA
-DNA
[2, 3]
LBA4404
90 20% [4]
PCR 10
Kimura et al., in preparation
1 -DNA
2 DNA
3
1
MG-20
3,600
LATCA

http://cutlerlab.blogspot. jp/2008/05/ latca.html

[51

[61
2
1 Brassica campestris cv.

DNA cytocox-(KH)s [2] DNA

rrnl8 [71 NanoLuc



Promega Co. USA DNA

10,000
2 7 B. campestris 1mM -DNA
Centrifugation-Assisted Peptide-mediated
gene Transfer (CAPT) [8] DNA
30
LUC
1
1
18 T1 18 15 N1 15
1 1
b @) - (8)
o o O:io
(o] © @ (o]
8 T
10* =
L o (] ’ e} & T °
o} ° T ’ l g | 1
o A :|__ Q

108

RLU/mg protein (mg)
[
(o]
o]
(o]
]
HE H
1
2 |
L
|
N
|

o
7
i

TTTTTTTTC NNNNNNNNN c
10 11 12 13 14 15 16 17 123 4586789
1
A T1 T17 B N1 N15
B. campestris LUC C: DMSO
B. campestris LUC
2
CAPT
DNA
DNA
Particle Bombardment-assisted Peptide-mediated gene Transfer PBPT
DNA
[9] PBPT
1. Adem et al., Recent achievements obtained by chloroplast transformation, Plant

methods. 13, 30, 2017
2. Chuah et al., Gene introduction into the mitochondria of Arabidopsis thaliana



via peptide-based carriers, Scientific Reports. 5, 7751, 2015

Yoshizumi et al., Selective Gene Delivery for Integrating Exogenous DNA into
Plastid and Mitochondrial Genomes Using Peptide—DNA Complexes,
Biomacromolecules. 19, 1582-1591, 2018

Bakhsh et al., Comparison of transformation efficiency of five Agrobacterium
tumefaciens strains in Nicotiana tabacum L., Emirates Journal of Food and
Agriculture. 26, 259-264, 2017

Stachel et al., ldentification of the signal molecules produced by wounded
plant cells that activate T-DNA transfer in Agrobacterium tumefaciens, Nature.
318, 624-629, 1985

Kimura et al., A Novel Phenolic Compound, Chloroxynil, Improves Agrobacterium-
Mediated Transient Transformation in Lotus japonicus, PLOS ONE. 10, e0131626,
2015

Hameed et al., Comparison of mitochondrial gene expression and polysome loading
in different tobacco tissues, Plant Methods. 13, 112, 2017

Kimura et al., A centrifugation-assisted peptide-mediated gene transfer method
for high-throughput analyses, Plant Biotechnology. 36, 49-52, 2019

Kimura et al., Particle bombardment-assisted peptide-mediated gene transfer for

highly efficient transient assay, BMC Research Notes. 16, 46, 2023



Kimura Mitsuhiro Yoshizumi Takeshi Numata Keiji 36

A centrifugation-assisted peptide-mediated gene transfer method for high-throughput analyses 2019

Plant Biotechnology 49 52
DOl

10.5511/plantbiotechnology.18.1115a

Kimura Mitsuhiro Endo Akira Nagira Yozo Yoshizumi Takeshi 16

Particle bombardment-assisted peptide-mediated gene transfer for highly efficient transient 2023

assay

BMC Research Notes 46

DOl
10.1186/s13104-023-06320-3

37

2019

-DNA

31

2019




-DNA

36

2018

Mitsuhiro Kimura, Takeshi Yoshizumi, Keiji Numata

A Centrifugation-Assisted Peptide-mediated plant Transformation (CAPT) method for various high-throughput analyses: its
protocol and efficiency.

International Association for Plant Biotechnology Congress

2018
0
2
2022-031698 2022
2021 013616 2021
0




