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Characterization of condensin-mediated DNA damage response in plants

Sakamoto, Takuya
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A plant chromosomal protein complex, condensin Il, is known to function in allevia
ting DNA damage. However, it is still unclear that how condensin Il acts in DNA damage response. To reveal
the detailed function of condensin Il in the alleviation of DNA damage, we characterized Arabidopsis cond
ensin Il mutants. As a result, it was found that Arabidopsis condensin Il is unlikely to be required for t
he DNA damage repair but functions in the high compaction of genome-wide chromatin. These findings indicat
e that Arabidopsis condensin Il is considered to physically protect DNA through the high compaction of chr
omatin.



Cnd
Cnd

(1) _DNA

2 Cnd
I Cnd I I1 Cnd 11
1 Cnd

Cnd 11
DNA
Cnd 11 DNA

Cnd 11
DNA

(2) Cnd
Cnd
Cnd

DNA  supercoiling

AUR Cnd 1
Cnd I1
DNA

Cnd

Cnd 11 AUR
Cnd 11
CAP-H2 AUR
2 AUR3  RNAi
Cnd 11 DNA
Cnd 11

DNA AUR3

(1) DNA cnd 11

Cnd 11 uv
DNA

Cnd Il DNA

Cnd 11

Cnd 11

Cnd 11
DNA

Cnd 11

DNA DNA
(2) DNA Cnd 11
Cnd 11
CAP-H2 AUR
AUR Cnd 11
AUR3
DNA
Cnd Il  AUR3
DNA
Cnd 11 DNA
(1) DNA Cnd 11
DNA Cnd 11
Cnd 11
cap-h2-2 %
DNA DNA
DNA
BRCA1 RAD51 GR1
2 Cnd 11
Cnd Il cap-h2-2
DNA  DNase
DNA  DNase
H3
H4
Imaged
FISH
Fluorescence in situ hybridization
2
2
5S 45S rDNA
ImageJ
Cnd 11 cap-h2-2
cap-g2-1
Cnd 11
3 AR Cnd 11
3 AUR
AUR1 AUR2
Cnd 11
CAP-H2 AUR AUR3 invitro
non-R1 ATPy S
invitro AUR



CAP-H2

@ cnd 11 DNA

Col-0
cap-h2-2
6 12 DNA
RAD51 GR1
DNA
12
Cnd 11
DNA
Cnd 11 DNA
DNA
DNase

H4ac: Chromatin loosening
Col-0  cap-h2-2

Bar; Sum  Exposure time : 100 ms

Cnd 11
100Gy vy 0
BRCA1
Cnd Il
3 DNA
DNA
Cnd 11
DNA
Cnd 11
H3 H4
Cnd 11
1
Cnd 11

H3ac: Chromatin loosening
Col-0 cap-h2-2

H3ac DAPI

Merged

Bar; 5 ym  Exposure time : 100 ms

Col-0 cap-h2-2 cap-g2-1

Frequencies of separated signals
oo between 180 bp & 455 rDNA
100
80 =1
u3

\
|
\ 2
|
\

@
3

s
&

Tissue F\uwer:u:r: FWE Adata
2. FISH 180bp
45S rDNA
FISH 45s
rDNA
Cnd 11
45S rDNA
45S rDNA
Cnd I
DNA DNA
DNA
2 AUR Cnd 11
invitro
AUR1 AUR3 Cnd 11
CAP-H2
3
His-CAP-H2 - & SR
GST-AURL -
GST-AUR3 @
_kDa
His-CAP-H2 wh . — 75
: 03

GST-AURL mh S Wiy S8 S5 fmmmm ST-AUR3
-— B

Haac H3ac
A000 —— _ 4500 =
4 3500 £ aom
§ 2000 Eom
=
% 2000 2
ia o
o o
500 £ s
0 —. T
ok caphz2 oo Col0  eaph22 pusy pengoy
1. H3 H4
H3 H4
FISH
5S 45S rDNA
58 45S rDNA Cnd

11
2 Cnd 11

- .- - a-thiophosphate ester
3. in vitro AUR
Cnd Il CAP-H2
12
CAP-H2



AUR

2 AUR
Cnd 11 DNA
DNA
Cnd 11
CAP-H2  AUR
Cnd 11
2

Y. Ohmori, Y. Inui, M. Kajikawa et al .,

41 11 Difference in cesium

accumulation among rice cultivars grown in

the paddy field in Fukushima Prefecture in

2011 and 2012, Journal of Plant Research,
, vol.127, 2013, 57-66.
DO1:10.1007/510265-013-0616-9

S. Matsunaga, Y. Katagiri, Y. Nagashima,
T. Sugiyama, J. Hasegawa, K. Hayashi, T.
Sakamoto, New Insights into the Dynamics
of Plant Cell Nuclei, International Review
of Cell and Molecular Biology, )
vol .305, 2013, 253-301.
DO1:10.1016/B978-0-12-407695-2.00006-8

12
DNA

24
2012 9

DNA
11 76 2012
9

T. Sakamoto, A. Morita, T. Sugiyama, S.
Matsunaga, Analysis of regulatory
mechanism of condensin Il in response to
DNA damage, 54 , 2013

3,

T. Sakamoto, N. Sotta, S. Matsunaga, T.
Fujiwara, lIsolation and characterization
of novel Arabidopsis mutants
hypersensitive to excess boron, Boron 2013,
2013 8 ,

T. Sakamoto, S. Matsunaga, T. Fujiwara,
Characterization of the vroots of
Arabidopsis mutant hypersensitive to
boron overload stress, The International
Plant Nutrition Colloquium XVIl, 2013

8 ’
26S
RPT5a
77
2013 9
77 2013 9
77 2013 9
25
2013 9
25
2013 9
25 2013 9

T. Sakamoto, T. Sugiyama, T. Hirakawa,
S. Matsunaga, The Arabidopsis condensin 11
is required for correct chromosome
distribution during interphase, 55
, 2014 3

@
SAKAMOTO, Takuya

40637691



