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Elucidation of coupled regulation of transcrition-RNA metabolsim for plant cell
potency
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The high organ regeneration ability of plants is an industrially important
trait that has long been used for clonal propagation of useful plants (cuttings, grafts, etc.). To
elucidate new molecular mechanisms that control organ regeneration in plants, in this study, we
focused on the biosynthesis and metabolism of RNA (ribonucleic acid), which is the key molecule for
gene expression regulation. As a result, we successfully identified a new transcription factor
(responsible for RNA biosynthesis), named CPND. Our data suggested that the inhibitory effects of
abnormal RNA metabolism on organ regeneration would be occurred via an overexpression of CPND.
Together, this work provided the big achievement to show that the coupling control of
transcription-RNA metabolism through a specific transcription factor is crucial for organ
regeneration in plants.

RNA



FaR rid1-1 ZEK

srd2-1 ridl-1;
SRD2  snRNA small nuclear RNA

RNA RID1  RNA
snRNA  RID1
pre-mRNA

Ohtani | " TERATERERENIALARMAEESNS

and Sugiyama, 2005; Ohtani et al., 2013
Ohtani et
al., 2008, 2011
Ohtani et al., 2015 RNA
RNA
RNA

HEW) D ZFLHR 70 AN B LA S 8 2 "] EEIC L TV B HE5-RNA

- MRNA
- HA5-RNA
RNA RNA
—RNA
RNA
(1) RNA > RNA MRNA
RNA CPND

CELL POTENCY-RELATED NAC DOMAIN)
(2) #55-RNA 2 CPND
(1) RNA

pre-mRNA

CPND cpnd
CPND
pre-mRNA
NO ATP
RNA  snRNA
SNRNA( SNRNP)
MRNA
) -RNA
CPND RNA-seq
CPND srd2-1 cpnd ridi-1cpnd
gRT-PCR
sra2-1 ridl-1 CPND

CPND CPNL CPND-like)



CPND  CPNL

= XL E LT, BRE-RNA

Ohtani M (2018) Plant snRNP biogenesis: a perspective from the nucleolus and cajal
bodies. Frontiers in Plant Science, 8: 2184. 10.3389/fpls.2017.02184
Tabara M, Ohtani M, Kanekatsu M, Moriyama H, Fukuhara T. (2018) Size distribution
of small interfering RNAs in Various organs at different developmental stages is
primarily determined by the dicing activity of Dicer-like proteins in plants. Plant
and Cell Physiology, 59: 2228-2238. doi: 10.1093/pcp/pcylds
Nakano T, Tanaka S, Ohtani M, Yamagami A, Takeno S, Hara N, Mori A, Nakano A, Hirose
S, Himuro Y, Kobayashi M, Kushiro T, Demura T, Asami T, Osada H, Shinozaki K. (2018)
FPX i1s a novel chemical inducer that promotes cal lus formation and shoot regeneration
in plants. Plant and Cell Physiology, 59: 1555-1567. doi:10.1093/pcp/pcyl139
Ohtani M (2017) Transcriptional regulation of snRNAs and its significance for plant
development. Journal of Plant Research, 130: 57-66. doi:10.1007/s10265-016-0883-3
Sawano H, Matsuzaki T, Usui T, Tabara M, Fukudome A, Kanaya A, Tanoue D, Hiraguri
A, Horiguchi G, Ohtani M, Demura T, Kozaki T, Ishii K, Moriyama H, Fukuhara T (2017)
Double-stranded RNA-binding protein DRB3 negatively regulates anthocyanin
biosynthesis by modulating PAPI expression in Arabidopsis thaliana. Journal of Plant
Research, 130: 45-55. doi: 10.1007/s10265-016-0886-0

2017 RNA . , 68: 240-249.
http://www._ruralnet.or.jp/seibutsu/068 04_htm

(2017) pre-mRNA

. BSJ-Review, 8B: 80-98. doi: 10.24480/bsj-review.8b6.00116

Ohtani M. Possible “ RNA processing checkpoint” for cell potency regulation in
plants. Post-transcriptional Gene Regulation in Plants 2019 Nara( ). 2019

Ohtani M. Crosstalk between pre-mRNA splicing and transcription for the cell potency

regulation in plants. JTPB2019( ). 2019
Ohtani M. Possible “ RNA processing checkpoint” for cell potency regulation in
plants. Japan-Australia RNA 2018( ). 2018
. RNA
41 . 2018
. RNA . RNA (
). 2018
- “ RNA ” : RNA . 82
. 2018
; s . RNA ESP3/RSW12
82 . 2018
. SNRNA
. 82 . 2018
; s s ) . RNA
82 . 2018

RNA . 20 RNA . 2018

) s s . SNRNA

20 RNA . 2018

; s . Prp2 DEAH- RNA

ESP3/RSW12 20 RNA . 2018

Hiroyama R, Hatanaka Y, Demura T, Ohtani M. snRNA cap hypermethylation: a new key
regulatory step of gene expression for plant development and environmental response.



59 . 2018
- A D ENEE RN E XA D0 T~ b 1o e 7 v — U HEET O

JRBAAZPRD ~.
2018
. RNA
ConBi02017 —
— ). 2017
. pre-mRNA
CELL POTENCY-RELATED NAC-DOMAIN PROTEIN . 7 RNA
. 2017
. Prp2  DEAH- RNA
7 RNA . 2017
. SNRNA
7 RNA . 2017
. ~ RNA
~. 81 ( ). 2017
. 81 . 2017
21 . RNA
- 58 . 2017
22 . RNA
. 58 . 2017
23 . DCL3, DCL4 SiRNA
58 . 2017

24 Ohtani M, Inoue M, Demura T. Feedback regulation between pre-mRNA splicing quality
and transcription is critical for plant celll totipotency. Post-transcriptional
Gene Expression Regulation in Plants 2016. 2016

25

80 . 2016
26 . MRNA . 6 RNA

. 2016
27 . SNRNA SRD2
6 RNA . 2016
28 .
6 RNA . 2016
Post-transcriptional Gene Regulation in Plants 2019 Nara 2019 3 18-20
Chair

@
@

Taku Demura Nara Institute of Science and Technology)



