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Resistance of plant genomes to gene copy number reduction
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Gene dosage compensation is a phenomenon known mainly in animal sex
chromosomes and is a mechanism by which gene expression is regulated at the same level between male
() and female (¢ ) chromosomes. We discovered that the X chromosome of the higher plant, Silene
latifolia, undergoes gene dosage compensation in response to a sudden Y chromosome deletion. To
examine whether this might be a general phenomenon in plants, rather than a phenomenon limited to
sex chromosomes. Therefore, we investigated whether gene dosage correction also occurs in
Arabidopsis autosomes when the number of copies of gene is reduced to half. The results showed that
the expression levels of the majority of genes were reduced by half compared to the wild type,
indicating that immediate gene dosage compensation does not occur in Arabidopsis autosomes.

RNAseq



(¢)  (¢) g = x 1
1 = @
XY (XX) X RS RE :la
X TL vex "L BB
(XY) £ = [TREEHA e = g
(XY) X i B
2 (XX) X == == B
(Mank 2013) Xy Xy AR ERE
REUBRET G
BEFOIAE—H nar—#H Xark—on
X+Y=2aE— X®O&=1aE— SEREH2EIZ!
Y
570Mb X 400Mb Ky
1,100 (Krasovec et al. 2018) 1 8
(Cortez et al. 2014) XY
XY
X Y
(1
Y
XY Y
RNA RNA-Seq X 2
Y
1,100
Ar Ar50-33-pgl
LET = 290 keV/um 50 Gy C
LET = 100 keV/um 150 Gy Sty
Ar50-57-pud
AMAP Ishii et al.
2016 PCR |
Ar50-71-dgl
Col-0 BCi1
11 Ar50-94-as1
11 40 RNA C100-23-N2
3 RNA-seq STAR
TPM  Edge-R



11
427 Q greup
8) - Y DEG
Col-0 BC: = non-bEG
11
13 14 15 16
FBARDOALLE (Mb)
3 RNA-seq
3 RNA-seq
Log FCi=—1 DEATICE L OB EF - TR A= (K 3), &K TIE,
A
Col-0 0.5 B
0.8
1
A E— B .o
7.51 ) LI Y
o 1.5
d e
= 504 e « 1o
o ,5-" v, Eo]
g A o it
. .':_:_: i.--..
u ~.".'-.' 05
S
0.01 & b
T " 0’00 1 2 3
Col-0 ZEK Col-0& 1 &ELT-FFDBIEFREEL
4 Col-0 A)
Col-0 B)Col-0

Cortez, D. et al. (2014). Origins and functional evolution of Y chromosomes across
mammals. Nature 508: 488-493.

Ishii, K.et al. (2016). AMAP: A pipeline for whole-genome mutation detection in
Arabidopsis thaliana. Genes genet. Syst. 91: 229-233.

Krasovec, M. et al. (2018). The mutation rate and the age of the sex chromosomes
in Silene latifolia. Curr. Biol. 28: 1832-1838.

Krasovec, M. et al. (2019) Immediate dosage compensation 1is triggered by the
deletion of Y-linked genes in Silene latifolia. Curr. Biol. 29: 2214-2221.

Mank, E.J. (2013) Sex chromosome dosage compensation: definitely not for everyone.
Trends. Genet. 29: 677-683.




11 10 1 6

Kazama Yusuke Kitoh Moe Kobayashi Taiki Ishii Kotaro Krasovec Marc Yasui Yasuo Abe 39
Tomoko Kawano Shigeyuki Filatov Dmitry A
A CLAVATA3-like Gene Acts as a Gynoecium Suppression Function in White Campion 2022
Molecular Biology and Evolution msac195
DOl
10.1093/molbev/msac195
29
2022
29-32
DOl
Hirano Tomonari Kazama Yusuke Kunitake Hisato Abe Tomoko 87
Mutagenic Effects of Heavy-lon Beam Irradiation to Plant Genome 2022
CYTOLOGIA 3 6
DOl
10.1508/cytologia.87.3
Kobayashi Taiki Takahashi Masako Nishijima Ryo Sugiyama Ryuji Ishii Kotaro Kawano 86
Shigeyuki Kazama Yusuke
Effective Chromosomal Preparation Protocol for the Dioecious Plant Silene latifolia 2021
CYTOLOGIA 323 328
DOl

10.1508/cytologia.86.323




Matsuta Ayaka Mayuzumi Takahiro Katano Hajime Hatashita Masanori Takagi Keiichi Hayashi 86

Yoriko Abe Tomoko Murai Koji Kazama Yusuke

The Effect of Heavy-lon Beams with High Linear Energy Transfer on Mutant Production in M1 2021

Generation of Torenia fournieri

CYTOLOGIA 317 322
DOl

10.1508/cytologia.86.317

Nhat Vuong Quoc Kazama Yusuke Ishii Kotaro Ohbu Sumie Kunitake Hisato Abe Tomoko Hirano 10

Tomonari

Double Mutant Analysis with the Large Flower Mutant, ohbanal, to Explore the Regulatory Network 2021

Controlling the Flower and Seed Sizes in Arabidopsis thaliana

Plants 1881 1881
DOl

10.3390/plants10091881

Sanjaya Alvin Muramatsu Ryohsuke Sato Shiho Suzuki Mao Sasaki Shun Ishikawa Hiroki Fujii 10

Yuki Asano Makoto Itoh Ryuuichi D. Kanamaru Kengo Ohbu Sumie Abe Tomoko Kazama Yusuke

Fujiwara Makoto T.

Arabidopsis EGY1 Is Critical for Chloroplast Development in Leaf Epidermal Guard Cells 2021

Plants 1254 1254
DOl

10.3390/plants10061254

Sanjaya Alvin Kazama Yusuke Ishii Kotaro Muramatsu Ryohsuke Kanamaru Kengo Ohbu Sumie Abe 10

Tomoko Fujiwara Makoto T.

An Argon-lon-Induced Pale Green Mutant of Arabidopsis Exhibiting Rapid Disassembly of Mesophyll 2021

Chloroplast Grana

Plants 848 848
DOl

10.3390/plants10050848




Sanjaya A, Kazama Y *, Ishii K, Muramatsu R, Kanamaru K, Ohbu S, Abe T, Fujiwara MT* 10

An Argon-ion-induced pale green mutant of Arabidopsis exhibiting rapid disassembly of mesophyll 2021

chloroplast grana.

Plants 848
DOl

10.3390/plants10050848

Itoh RD*, Nakajima KP, Sasaki S, Ishikawa H, Kazama Y, Abe T, Fujiwara MT in press

TGD5 s required for normal morphogenesis of non-mesophyll plastids, but not mesophyll 2021

chloroplasts, in Arabidopsis

Plant Journal in press
DOl

10.1111/tpj . 15287

Tojo Hiroshi Nakamura Aki Ferjani Ali Kazama Yusuke Abe Tomoko lida Hidetoshi 12

A Method Enabling Comprehensive lIsolation of Arabidopsis Mutants Exhibiting Unusual Root 2021

Mechanical Behavior

Frontiers in Plant Science 646404

DOl
10.3389/1pls.2021.646404

20 4 2

94

2022




94

2022
WPCL1 late-heading 1

141

2022
, , , Marc Krasovec, , Dmitry A. Filatov,
GSFY

12

2022
, , Dmitry A. Filatov,
X GSFX
12

2022




12

2022

12
2022

12
2022

, , , , Marc Krasovec, , Dmitry A. Filatov
CLV3
57

2022




24

2022

Yusuke Kazama and Tomoko Abe

Effect of Linear Energy Transfer in the heavy-ion mutagenesis and breeding

The 32nd annual meeting of MRS-J

2022

Takahiro Mayuzumi, Ayaka Matsuta, Masanori Hatashita, Keiichi Takagi, Tomoko Abe, Koji Murai, and Yusuke Kazama

Heavy-lon Beams with High Linear Energy Transfer frequently produces morphological mutants in the M1 generation of an
ornamental plant Torenia fournieri

The 32nd annual meeting of MRS-J

2022

, , , , Marc Krasovec, , , , Dmitry A. Filatov

2023




, , Marc Krasovec,

, Dmitry A. Filatov

GSFY

142
2023
92
2020
138
2020
2

2020




*extra early-flowering 4* *exe4*

15

2020

Ppd-1 61

15

2020

Sanjaya A, Muramatsu R, Sato S, Suzuki M, Ishikawa H, Sasaki S, Ishii K, Ohbu S, Abe T, Kazama Y, Fujiwara MT

An Argon lon-Induced Pale Green Mutant ofArabidopsisExhibiting Epidermis-Specific Albinism and Accelerated Leaf Senescence

2021

2021




The University of Oxford

Sorbonne University




