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Growth evaluation of strigolactone-biosynthetic defective mutants in tomato
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Shoot branching is an important trait in agriculture and horticulture
because it affects the number and quality of fruits. In this study, to investigate the role of
strigolactones (SLs) in fruit formation and the SL pathway in tomato, we obtained some SL-related
mutants of Micro-Tom by the TILLING method or genome editing and characterized phenotypes of the
mutants. Furthermore, we found that infection of the root parasitic plants was lower in the roots of

SL biosynthesis mutants than in WT roots because of the low germination.

CCD8 MAX1 LBO D14 TILLING




s B CCD7 CCD8
B s CcL
MORE AXILLARY GROWTH1 MAX1 P450
CcL CLA
MeCLA MeCLA SL D14 LATERAL
BRANCHINGOXIDOREDUCTASE (LBO) 2
MeCLA MeCLA LBO MeCLA
MORE AXILLARY GROWTH1 MAX1 P450
SL 4

PAS0 CYP722C 4

SL
Solanum lycopersicum L. Targeting
Induced Local LesionsInGenomes TILLING SL
SL sccd8 dmaxl dlbo ddi4
SL

Phelipanche 5 ha
SL

9CCD8

SL SL SL
slccd8 dmaxl dlbo ddi4
SL

Phelipanche aegiptiaca slced8



SL

TILLING slccd8 n
slccd8 n
simax1 TILLING
dced7 dlbo ddi4 TILLING
sdi4
dlbo
SL
SL SL
slccd8
slccd8 SL
) SL decd8  simaxi
LC-MS/MS
Orobanche minor
slccd8 dmaxi SL
BC4 ddi4
Orobanche minor
ddi14 ddi14
sllbo
slccd8
smaxl dlbo ddi14
Phelipanche aegiptiaca
Phelipanche aegiptiaca slccd8
lccd8
slccd8 20 DAI
P. aegiptiaca B Germination (G)

B Spherical tubercle (S)
i 5
\‘f" ey
g 'E

by
i}

slced8 ! Protrusion tubelrcle P)
slccd8 Phelipanche aegiptiaca

1) Hasegawa S, Tsutsumi T, Fukushima S, Okabe Y, Saito J, Katayama M, Shindo M, Yamada Y,
Shimomura K, Kaori Yoneyama, Akiyama K, Aoki K, Ariizumi T, Ezura H, Yamaguchi S, Umehara M
(2018) Low infection of Phelipanche aegyptiaca in Micro-Tom mutants deficientin CAROTENOID
CLEAVAGE DIOXYGENASE 8. Int. J. Mal. Sci. 19, E2645



5
2021
1274-1276
DOl
Masato Shindo, Shu Yamamoto, Koichiro Shimomura, Mikihisa Umehara 1
Strigolactones Decrease Leaf Angle in Response to Nutrient Deficiencies in Rice 2020
Frontiers in Plant Science 135
DOl
10.3389/fpls.2020.00135
Hasegawa Shoko Tsutsumi Takuya Fukushima Shunsuke Okabe Yoshihiro Saito Junna Katayama 19
Mina Shindo Masato Yamada Yusuke Shimomura Koichiro Yoneyama Kaori Akiyama Kohki Aoki
Koh Ariizumi Tohru Ezura Hiroshi Yamaguchi Shinjiro Umehara Mikihisa
Low Infection of Phelipanche aegyptiaca in Micro-Tom Mutants Deficient in CAROTENOID CLEAVAGE 2018
DIOXYGENASE 8
International Journal of Molecular Sciences 2645
DOl
10.3390/i jms19092645
2
2018
914-916

DOl




Masato Shindo, Koichiro Shimomura, Shinjiro Yamaguchi, Mikihisa Umehara 4

Upregulation of DWARF27 is associated with increased strigolactone levels under sulfur 2018
deficiency in rice.

Plant Direct 00050

DOl
10.1002/pld3.50

2017

1092-1093

DOl

13 4 6

Shoko Hasegawa, Takuya Tsutsumi, Shunsuke Fukushima, Yoshihiro Okabe, Junna Saito, Mina Katayama, Masato Shindo, Yusuke
Yamada, Koichiro Shimomura, Kaori Yoneyama, Kohki Akiyama, Koh Aoki, Tohru Ariizumi, Hiroshi Ezura, Shinjiro Yamaguchi,
Mikihisa Umehara

Micro-Tom CAROTENOID CLEAVAGE DIOXYGENASE 8 mutants show low infection of Phelipanche aegyptiaca

IPGSA conference 2019

2019

Mikihisa Umehara

Phenotypic analysis of strigolactone-deficient mutants in rice and tomato

The 2nd International Conference on Plant and Molecular Biology

2019




Masato Shindo, Koichiro Shimomura, Shinjiro Yamaguchi, Mikihisa Umehara

D27, a strigolactone biosynthetic gene, is required for adaptation in sulfate deficient condition

Taiwan-Japan Plant Biology 2017

2017

Shoko Hasegawa, Nao Tsunoda, Yoshihiro Okabe, Toru Ariizumi, Hiroshi Ezura, Mikihisa Umehara

Characteristics of two Slccd8 mutants in Micro-Tom

Taiwan-Japan Plant Biology 2017

2017

D27

52

2017

52

2017




35

2017

SICCD8 2757

35

2017

Mikihisa Umehara

Production of tomato resistant to infection by root parasitic plants

Global Summit on Plant Science & Plant Physiology (Plant Science 2018)

2018

2017




Mikihisa Umehara

Physiological functions of strigolactones in plant growth and development

The 2nd Japan-Korea-China Trilateral Joint Symposium on Plant Biotechnology

2017

Hokuto Aiba, Koichi Sugimoto, Ryoji Shinozaki, Hiroshi Ezura, Mikihisa Umehara

Characterization of DWARF14 that encodes a strigolactone receptor in Micro-Tom

17

2021

DWARF14

56

2021

Umehara Lab.
http://www2.toyo.ac. jp/%7Eumehara/plant_biotechnology/Welcome.html




(Aoki Koh)

(30344021) (24403)

TILLING
(Okabe Yoshihiro)
(30752951) (12102)




