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In the plant breeding by mutation, it is necessary to identify new interest plant
cultivars for a long period, because the phenotype of interest was selected from various mutants caused
by the radiation. To shorten the period, it is required that exact mutation can induce on targeted gene
only. In this study, we examined to apply TALEN and CRISPR/Cas9 system to a new method of breeding plant
in tomato and strawberry. As a result, the mutations that loss of the 1-3 bases on the target genome
region were observed in tomato calli by using TALEN or CRISPR/Cas9 system. In addition, MYB10 and MYB1
were involved in coloration of receptacle by Agrobacterium-mediated RNAI in strawberry.




Zn ZFN
Zn DNA
DNA
DNA
NHEJ

Osakabe et al., 2010 PNAS
ZFN
ZFN

DNA
ZFN  DNA
transcription activator-like
effector nuclease, TALEN ZFN
TALEN

ES
iPS

TALEN

Watanabe et al., 2012

Nature Communications
CRISPR-Cas system
RNA DNA
RNA
RNA chimera DNA

Jinek et al., 2012 Science;
Barrangou R, 2012 Nature Biotechnology

TALEN CRISPR/Cas9
GFP
GFP
LBA4404  GV2260  EHA1L05
GFP



TALEN CRISPR/Cas9
IAA9

EMS
Saito et al., Plant Cell Physiol.
2010 I1AA9
SIIAA9
TALEN CRISPR/Cas9
1AA9
TALEN DNA
RNA
TALEN golden
gate
CHS
RNA
AMRNAI Miyawaki

et al. Plant biotech.2012

1AA9

CRISPR/Cas9
SIHAA9
TALEN N

SRISPR/Cas9
SIIAA9

TALEN

DNA
Cel-1

TALEN

CRISPR/Cas9

TALEN (ZBWTiX, 4~6

CRISPR/Cas9

DNA

CRISPR/Cas9

CRISPR/Cas9

TALEN



FaMYB1
FaMYB10
RNAi
FaMYB10
FaMYB1 RNAI
FaMYB10
FaMYB1

€Y

&)

€Y

@

Kadomura-Ishikawa Y, Miyawaki K,
Takahashi A, Masuda T, Noji S. Light
and abscisic acid independently
requlated FaMYBI0 in Fragaria x
ananassa fruit. Planta 241, 953-965,
2015.

doi: 10.1007/s00425-014-2228-6.

Kadomura-Ishikawa Y, Miyawaki K, Noji
S, Takahashi A. Phototropin 2 1is
involved in blue light-induced
anthocyanin accumulation in Fragaria
x ananassa fruits. J. Plant Res. 126,
847-857, 2013.

doi: 10.1007/s10265-013-0582-2.

5

.Establishment of the genome
editing technology that targeted

tomato /AA9 gene by CRISPR/Cas9 system.

56 2015 3
18

. Functional analyses of R2R3 MYB
transcription factors in anthocyanin

biosynthesis pathway of the
strawberry. 56
2015 3 18
(©))
F3 5 H
; 32
2014 8 22
(©))
. . Transcription
Activator-Like Effector Nucleases
14AA9
. 36 2013
12 5

®)
. 36
2013 12 5
¢
(MIYAWAKI Katsuyuki)
280380111
@)
€©))



