(FemEgmE (HRMEnREL))
£M&R

DrRREA

HREBRFRFTAERAS -

VDL NEXZ 5 SREtERMROERERE

St TabhE
NAFHATOAHER - %5 #HE IEBH

MEEEES : 17H06470 MEEES . 80221810

@ NEEe10)=]:5) | [*ﬁﬁwm@]

NI ERE SN (T2 L A XEE T A Z &0 in vivo \ZEB W THEM N 2 hE iﬁ?%lﬂﬂ@%%@ L s
TEET, FAEOHMTHL, EEENEDIHIBE 2 | T5A D= XA%%%ﬁ ZT 57T, MR
T AEBEEITIE A E AR E9, . SRERAE Aﬂ%ﬁi%ﬁﬁ¢5/z7A& %mm@z%

DOIRTH HHBHMEAEL D> THERFF STV 5
ZLEEBWLTCWET, £, oS IE -
M 2 AR L, 20 ™A CH- e
PYED HLUET, Hl2iX, XL OmME» S1ES
N2 A L, BEOAITR CRIEOSMEE L
THEREL . T O E L & biclz a1 (K
1), & LT, WM S I -2 08, (B

EDOFFGENELNET, 2F 0 Th b ol
FZRMEEZ - TRY, ZOWEICL Y EWIT—4

%@Lfﬁﬁ%mf% ENTEDLEBEZONET,
TIEHE®TITES> TL X I 0?2 o Liette
AR TR LLRE 3 <Y ﬁﬁbi#‘%bf;&%f
VIR & = FE O Mg kT B2 ENTES
m%%m@#ﬁ%®M%iﬁ% EExET (X1),
ZD XD REMOLEEMRIEORK L T 5 &
HEW) DAL VDN R R E &2 > T D )
i<b#@i#oﬁ%#—i%@bfmﬁ%ﬁié
WXL, BT CREZ IEDLD1X, 20 X5
ﬁ% PEEIAD H Y FOBEWCEL LD EEZ S
NWET, 2T, BB IR ED X 9 i
ZREM M 2 AP, TR b e RHICb
STHEFFLTWD DD, &) REHIZRRIVIZE 2
HZEEEEELTWET,

L EMEBYOSREEFHROEL

PR ) BEE M ZHERF T D HIE R 2 M L E 9,
FT, AE K DA HOHIE, T IERS
RO HIERERE 20 S LET, 72, ffao
DRl = 874 NI A T QN 5 ) R g < TR Sl RS B o 11
(2D F7, EiatElcB LT ES ZREME DY & B
1T 28R OfiENT, 3 X O @i & TEAN
EIE O LEIC XV . 7 v~ T U EIREOHIE R & R
BHLET, S50, B0 7 ) AEFEEZHERT 5
OO AERME, B0 AEBROERE
TFET LM B ORI ROEMEEZHIELE T, =
N0 AEHEET S Z Lick v, Wi iiEz R
Wfﬁ@% LT VAT AEHLNCT D EED

. ZREMEER I & in vivo THERFT 2 72 8 DI A
ﬁ A LT I L ET,

[ SN HBREER]
ﬁ%%%%i%ﬁ%#%ﬁ% Vo s3I0 0
CEVAERSNET, £ ZEEE Lo ETEEH
btofﬁ%éhiﬁ ZREME L 23 b~ &

Mo 7 atAEYGEIIH 2D & ﬁ%@ﬁAi%

DOEFRDEN LD HERC R T2D, B bL%hE
DHEFFZ LI E Sl TE D L EXONET, L#

L. & DR Z D 5 TR L, ZREME i &

HEFF CE 2WEMW ORFZEN B 720 TIEEiRE9 5 2 &

NTEEHA, x%&r%%%mme%m%m@%

= FOREICOWTHEHET X, 2Dk H7%%

%ﬁ%iié%@ﬁﬂ%%%ﬂﬁ?%é&%i%h

F9, F LT, KBERINORER 2 A /7 & 38483 D hl

WMOEAFY AT AOBRICORN D EHfF S E T,

[F¥—7—F]

% PEERAIIY - AR Z AT DR & eI
e % b O,

) 7 =R AN/ ﬁ“f b Liskia sk oAb 7

ZREMEER IR OIRBEIZR D Z &,

(RFZRHAMH & BRREE]
VR 29 AR — 33 AR
1,166,500 T

e



[Grant - in - Aid for Scientific Research on Innovative Areas(Research in a proposed research area)]

Biological Sciences

Masaaki Umeda

"“ & 2 “

Research Project Number : 17H06470

Title of Project : Principles of pluripotent stem cells underlying
plant vitality

(Nara Institute of Science and Technology, Graduate School of
Biological Sciences, Professor)

Researcher Number : 80221810

[Purpose of the Research Project]
Plants can survive extended periods if the

environmental conditions favor continuous growth.

This suggests the presence of a persistent source
generating new organs, namely plant stem cells.
In plants, stem cells produce other stem cell
populations, which then generate new organs at
various positions of the plant. For example, stem
cell populations produced at the shoot apex are
positioned at the axillary bud and generate new
stems, leaves, and flowers (Fig. 1). This implies
that these stem cells possess pluripotency, which
enables repeated production of organs.

In animals, pluripotent stem cells disappear
soon after early embryogenesis, and in the adult
body, tissue stem cells capable of differentiating
into specific cell types are involved in the
maintenance of tissue homeostasis (Fig. 1). In
contrast, plant stem cells proliferate and are
scattered throughout the plant body, and each
stem cell population exhibits a continuing
pluripotency. This feature enables continuous
growth of plants, whereas the rapid disappearance
of pluripotent stem cells in animals prevents post-
embryonic organ formation. This project aims to
answer these key questions: How do plants
augment pluripotent stem cell populations in vivo,
and how do plants maintain them over long
periods of time?
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Figure 1. Pluripotent stem cells in plants and animals.

[Content of the Research Project]

To understand the mechanisms of proliferation
and maintenance of pluripotent stem cells in
plants, we intend to investigate the machinery of
stem cell division and the regulatory system
underlying maintenance of pluripotency and
genome integrity. One of the major themes is to
elucidate the role of plant hormones in modulating
asymmetric division that produces stem cells and
differentiated cells. Another focus is on the
generation of stem cells through reprogramming,
which occurs easily in plants. Regarding stem cell
maintenance, we plan to investigate the key factor
regulating the loss of pluripotency during the
floral transition stage. Comparative analyses of
transient and permanent stem cells will be
performed to understand the chromatin-level
regulation of pluripotency. Furthermore, research
on regeneration of stem cells that is required for
the maintenance of genome integrity under
stressful conditions will be performed. Genome
plasticity that allows for accrual of DNA
mutations and contribution to genomic diversity
in the progeny will be explored.

[Expected Research Achievements and

Scientific Significance]

Reprogramming of somatic cells and long-term
maintenance of pluripotent stem cells normally
occur during plant development; thus, plants are
assumed to have a higher ability to exhibit
pluripotency than animals. Understanding plant
stem cells will shed light on the principles of
pluripotency, and our project will uncover the
survival strategy of plants that enables high vigor
under changing environmental conditions.
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Pluripotent stem cells: Cells
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