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Plant stem cell research is uncovering the secrets of longevity and persistent growth

Masaaki Umeda, Momoko lIkeuchi, Masaki Ishikawa, Toshiro Ito, Ryuichi Nishihama, Junko Kyozuka, Keiko U. Torii, Akiko
Satake, Gohta Goshima and Hitoshi Sakakibara (2021) Plant J. 106, 326-335.
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Plant Biotechnologyi§%5

F'Stem cell reformation in plants,

Volume 39, Number 1, March 2022

Preface to the special issue “Stem cell reformation in plants” Akira Iwase, Masaaki Umeda

BHF 2RO R D—ER% | Plant Biotechnologyss D455 S & UTHIFTUE Ufc, A $BIZ D10 (FRE L. AL, & 38 /s E L. 4
AR AR, THREFUE A2 LB MR, BRI D S FfRS . &1 1RO (Original paper 7#R.Note 13R. Review 33R)hMEEH ST L

%9 ,Plant BiotechnologyssidBAEY/ A AT 7/ O —

BEAFUTUTN BT T 5 T E DS MEE IR BN A 7

JOV—DEBEERDEVSERITII>TRELVE UMD RO/ —V Bb A—F VAR T 5/ 2701 RIGE R H el
B/FEICEETH D Z & MOEY EDHEEIERIC LMD HEEIE LG & AT EISMZRIC Lo THESHIC S B s a2
R EHEFDOANZ X LADABICEENTVWE T FIRIGAFEIOEA S ADFHX (Furuya et al., Plant Biotechnology 39, 65-72) 5.

-7 0ERGERZRZ b DMREITNE U,

Reviews

lluminating the molecular mechanisms underlying shoot apical
meristem homeostasis in plants

Akie Shimotohno

Pericycle cell division competence underlies various
developmental programs
Ye Zhang, Masaaki Umeda, Tatsuo Kakimoto

Evolution of root nodule symbiosis: Focusing on the
transcriptional regulation from the genomic point of view
Kai Battenberg, Makoto Hayashi

Original Papers

Migration of prospindle before the first asymmetric division in
germinating spore of Marchantia polymorpha

Yuuki Sakai, Takumi Higaki, Kimitsune Ishizaki, Ryuichi Nishihama,
Takayuki Kohchi,Seiichiro Hasezawa

Expression of the auxin biosynthetic genes YUCCA1 and YUCCA4
is dependent on the boundary regulators CUP-SHAPED
COTYLEDON genes in the Arabidopsis thaliana embryo

Mizuki Yamada, Shunsuke Tanaka, Tatsuya Miyazaki, Mitsuhiro
Aida

Enhancement of shoot regeneration by treatment with inhibitors
of auxin biosynthesis and transport during callus induction in
tissue culture of Arabidopsis thaliana

Iwai Ohbayashi, Yuki Sakamoto, Hitomi Kuwae, Hiroyuki
Kasahara, Munetaka Sugiyama

4-Phenylbutyric acid promotes plant regeneration as an auxin by
being converted to phenylacetic acid via an IBR3-independent
pathway
Akira Ilwase, Arika Takebayashi, Yuki Aoi, David S Favero,
Shunsuke Watanabe, Mitsunori Seo, Hiroyuki Kasahara, Keiko
Sugimoto

Competitive action between Brassinosteroid and tracheary
element differentiation inhibitory factor in controlling xylem cell
differentiation

Yuki Kondo

A glycogen synthase kinase 3-like kinase MpGSK regulates cell
differentiation in Marchantia polymorpha

Tomoyuki Furuya, Ryuichi Nishihama, Kimitsune Ishizaki, Takayuki
Kohchi, Hiroo Fukuda, Yuki Kondo

Brassinosteroids are required for efficient root tip regeneration

in Arabidopsis
Naoki Takahashi, Masaaki Umeda

Note

Abscisic acid switches cell division modes of asymmetric cell
division and symmetric cell division in stem cells of protonemal
filaments in the moss Physcomitrium patens

Akihiko Hiroguchi, Kohei Nakamura, Tomomichi Fujita
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PSC Front Line

A hierarchical transcriptional network activates

specific CDK inhibitors that regulate G2 to control

cell size and number in Arabidopsis.

Nomoto Y, Takatsuka H, Yamada K, Suzuki T, Suzuki T, Huang Y, LatrasseD, An J, Gombos M, Breuer C, Ishida T, Maeo K, Imamura M,
Yamashino T,Sugimoto K, Magyar Z, Bégre L, Raynaud C, Benhamed M, Ito M. (2022) Nature Communications 13, 1660.
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TUNREEFF—EMEEFE LTS NDSMR7 72U —&

SCI28ZR 4K FFERUAEY) L 28BRIFEIRA

ZIEAURTL|

ZEDZERRR

RIGA URT A
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BEBZEEERLTVWET, lilg 1 XDEEEZHAETZE
FILELT, H<H Sinhibitor dilution model MR I TLY
9, COETILTERET DRGSR F &, MiaT Xk
REMNICHRIRL., MIEOEBILRICH > TEREINET, ZLT
RO I KRELERD, MFEIRFOREN—EDBEUTIC
BETI2E, ML ERRSNERBEENETLET, RIEDIHRE
M5, TBYI DD EAER T I BT £ Y & Rz B RS
fat o XEIHDOAEHINBINTWNDZE, £2G1/SERDINHIE
FKRP4htinhibitor dilution model DIMFIRFICfT & 5%
Bz RY ZEMNERVWTHRE SN FE U, SCL28IEKRP4 & 3
ICinhibitor dilution model DMHEFEULTOHEEZFHR 1=
FVINVETHD., MY ZDRMEG2/MEADINHZE U T
Mg XOREICHELTWSIHEENEZEZSNET,
SCL28hMfaH 1 X &R T DM A DM, DRI ICH
EMICHIRITBSCL2BHED LS ICUTREME LIz D
T RICHEEEZZDONMNCOVWTERT B ENSEHOEELRE
BELTERINTVWETD,

SCI28E RRTIIRABIBBICHE W THRIZ DY 1 XHAUNE <A, RHFIC
SCL28ZBRICHRS LD LMY A DK ELBRDFT T, ZIEPRIHED

AVRTFLDESICRREZHTITHMABL T TIIRL, EOERBBICRS
N3ESICRIEMMEUIMIEDY 1 XHSCL28DEBVWHEZZ T TND
BRFHDONDET,
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PSC Front Line

DNA damage promotes HLA class I presentation

by stimulating a pioneer round

of translation-associated antigen production.

Uchihara Y, Permata TBM, Sato H, Kawabata-lwakawa R, Katada S, Gu W, Kakoti S, Yamauchi M, Kato R, Gondhowiardjo S, Hosen N, Yasuhara

T, Shibata A. (2022) Molecular Cell. 82, 2557-2570.

IEE . DNABENE > T ERDBABREBED FHERELS
N.DNABEZZ I EBNTRES LUSHRAREIGED
SIERIENBZIENBECRESNTVS . H<H 5. DNAE
BEFRITIMEHREHICKD  iEERE _ EOHLA Class |
(HLA) BN ERIT D EFHMESNTWED . FDAXAZX
LDFHMIEARBETH >l HLADEY FIFIEBE L LTDH
FRZzRRUEBE HLALTHREZAEOEEERZ AU TH
fEEETHREMEE (LS. MREZRRUCHEZIERES N
%o XEHLAIC K> TERECSNITHEER T N1V EZR
HI2ZECABDREEBEICEEER52%.20L5IC.DNA
BERICEIEFRIINDIHLADRTRIG. R EELIcEb 3 &
EZS5NTWSBIRD &S ICHREHRBENHLAZIR RT3
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HLARTD LR T D2MERATH ofco 2 THA IS EBAIFR
KIEIREERZ AV /-DNAZ XTI (DSB) FE R Z BT,
HLADIRROEEZRIA LI, ZDIER. 7/ LRICHIBOE D
DSBZFE 9 3 AsiSIFKIR ML (E NEFE L) ICHBWT,
DSBFEEN 548K EZUEICHLARTO EENRH SN,
INSDERENS . FELIIDNAEEICHSHLARRZ.DNA
damage induced HLA(di-HLA) &8 Uz HLAIZ /N
NTHEREEFEA L. FORICTILIGEREALTHREEREIC

REE

HEEIN 2. ERIEdi-HLADTMRDELEICKEFELTWSINES
WZRARDeH. RBEZ7OT7Y—LPSMB8/9/10% & UVVI\FE
BERSVRAR—F—TAP1/20L B ZERT U, ZDHER.
PSMB8/9/10%£zIdTAP1/20 /v U5 U VEICcEWT
di-HLARRIFBERICIE T Ufc, UIc A > Tdi-HLAR RICIEHT
FEENDETHZIENRBINIRICELIF. ZDHED
RERBRURTFREBDZEELT. MRNAD ZEEEDT:
DICFTONDINAAZT SV REIRICEB Ulc . B FHEE
SN BACBITUIEEEMRNAIZCBP20/CBP8OES
BENUCIAAZT IOV RBRICEI2REEBFIVIZER
17%,CBP20./ v o5 o v lialc & T2 di-HLARRZRIEL
FefER. di-HLAR RO EZE [CHH S Nfc. COBRI S/
7TV REREYMHERDORIRTFRH di-HLAICED
BIRINIMEADRICHRD I ENRBEI NIz, £/c.DNAEES
VIFINGEERFTHZATRAEREGZD . ZOTFTRT
AKT-mTORC1-S6KBEZNULT/INMAZF TV REIRMA
RESN HLADRRIFESNZEZRBHE U, 2508
BEH 5. DNABEREZZIT THLAICEDIRRS BRI,
IAAZFZ 0V REFRDBEDLZ I EMESMCR - e S IF
di-HLAIC & DIRTENBHRERD EBEITin vivoIRIE T TED &
SICTHEEOEECZS|IERIITHZESHICLTV,
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PSC Front Line

A PSTAIRE-type cyclin-dependent kinase controls

light responses in land plants.

Bao L, Inoue N, Ishikawa M, Gotoh E, Teh OK, Higa T, Morimoto T, Ginanjar EF, Harashima H, Noda N, Watahiki M, Hiwatashi Y, Sekine M,

Hasebe M, Wada M, Fujita T. (2022) Science Advances, 8, eabk2116.

BHfRICIZ2 DR BEEEEEEMELEEL B D . DR
FEMTHEY TORUTY . H 2R MEI BOBEOMia%:
ED T fedicid. ZDE A AR OEITE & B ICHAE
NICHB/NREY Y VIV BREBRS FOIERTMEEIED H
U FREDHITZIENMMOSNTVWET, IS LB MEDORE
DHROGHEADEEY CEOREHRBLTVDDON HBWLE
EDBREZRTHZONDEAERIFAESHOMTHEADEL
DEREETHD LD >THERE A,

fhicbid. AT HEY. E XYY RIS (Physcomitrium
patens) DRRIEICHSNZEHRBHEORNESHISER UM
REEHTNET, COBET AR DETTEEYDEREIC
WETHBPSTAIREER Y17 VikEHEFF—+F (Cdc2/
CDC28/CDK1/CDKA) A%\ 37y 3 7/\TOH#ZaE15RH
FEOREDPRICEETHZEVWSIHIUCTIEH L. ZITE
XY YARATIC22H2PpCOKADARERHICHITZ&E
%z AREEARIEICEE L WERRNOR) | #EEHEL S S XA TH
RIDZEICUEU,ZLTEWEZEICEXY U ARIT T
(3. WA DPpCDKAZZEICED R\ 2E & FIRIBEERE
THBILEIFRST  MBAROETICEEIFRSNZHDD,
FERAEPEEZEAROHREBERIKIZIFZEREISEDZ S OMDEL
e (KIA~D), CDH#ERIE. POCDKAIF R AR EPEERICE T

SERMBORENHICERRBEEZLTVWRVWIEERET S
HDTULT,

—F. CD2EZRATIR EBEPRLELE. ERAESHD
WINDORBELEBICHR>TWRIEICENDEELE.FD
FERZESICHANzE S, PpCDKADNHAR B HAHfE) & (3R 31
IS HIBERICE T2 7 FUBiEOEES % BETRICHIEL . FR
EOEHSMEOXIGSICEL>TWSAREEERHULEL
REZEFTRTZIFUVHBHEEICHINEICEEENHETWE
IOZDHEMICOVWTIEIESSITHEFTDDRETT ), S5 ULTER
BHZENS . PpCDKALEEEZHIHLTWSZEZRHEL
FUoZUTCCDKADKBE ICEAL 2 XK. > O041XFXF
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PSC Front Line

A carlactonoic acid methyltransferase that

contributes to the inhibition of shoot branching

in Arabidopsis.

Mashiguchi K, Seto Y, Onozuka Y, Suzuki S, Takemoto K, Wang Y, Dong L, Asami K, Noda R, Kisugi T, Kitaoka N, Akiyama K, Bouwmeester H,
Yamaguchi S. (2022) Proceedings of the National Academy of Sciences USA, 119, e2111565119.
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Principles of pluripotent stem cells underlying plant vitality
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Aki Minoda (RIKEN IMS) ® IR E
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- Pk (FHERA ZT) - 123K (RHERR5T)
Bowman JL et al., (2017) Insights into land plant evolution garnered
from the Marchantia polymorpha genome. Cell, 171, 287-304.

- LA (FHEHFZ) -8R (FHEM 22) -5 H (A ET )
Ito et al., Regulation of Strigolactone Biosynthesis by Gibberellin
Signaling. (2017) Plant Physiol., 174, 1250-1259.

-LLA (FHEf ) iR (FHERTZe)
Kuroha T et al., (2018) Ethylene-gibberellin signaling underlies
adaptation of rice to periodic flooding. Science, 361, 181-186.

- BIE GHEMR) -AN (REFR)
Uchida N et al., (2018) Chemical hijacking of auxin signaling with an
engineered auxin-TIR1 pair. Nat. Chem. Biol., 14, 299-305.

- TR (GHE ) -R ik (5F) (ASME)

Yamaguchi N et al., Chromatin-mediated feed-forward auxin
biosynthesis in floral meristem determinacy. (2018) Nat. Commun., 9,
5290.

PR (AEMR) -ISH (R %K)

Sugano et al. (2018) Efficient CRISPR/Cas9-based genome editing
and its application to conditional genetic analysis in Marchantia
polymorpha. PLoS One, 31, e0205117.

TR (GHEWTZR) - Rk (5F) (ASEEAE)
Xu'Y et al., SUPERMAN regulates floral whorl boundaries through
control of auxin biosynthesis. (2018) EMBO J., 37, €97499.

- lLO (FHER ) -5 (GHE )
Seto Y et al., Strigolactone perception and deactivation by a
hydrolase receptor DWARF14. (2019) Nat. Commun., 10, 191.

- BIE (GHETZR) - (FHEWTER) -FR (R SEH5)

Hirakawa Y et al., Control of proliferation in the haploid meristem by
CLE peptide signaling in Marchantia polymorpha.(2019) PLoS
Genet., 15, e1007997.

-HEIR (GHEFE) - Rk (1) (A%

Luo L et al., Developmental analysis of the early steps in
strigolactone-mediated axillary bud dormancy in rice. (2019) Plant J.,
97, 1006-1021.

- 1B (FHETER) - (FHETSR) -HE3R (FHETZR) -# (BB 5e) -Fais
(AEHIF)

Aki SS et al., Cytokinin signaling is essential for organ formation in
Marchantia polymorpha. (2019) Plant Cell Physiol., 60, 1842-1854.

-1 JR (FHERTZR) -t R (A 0) (FHEffFET)

Minami et al., Time-Course Transcriptomics Analysis Reveals Key
Responses of Submerged Deepwater Rice to Flooding (2018) Plant
Physiol., 176, 3081-3102.

AL (AEFAR) -k () (AFHFFR)

Arai et al., RGB-Color Intensiometric Indicators to Visualize Spatiotemporal
Dynamics of ATP in Single Cells (2018) Angew. Chem. Int. Ed. 57,
10873-10878.

A (AER) -F (NER)

Qian et al., The CLE9/10 secretory peptide regulates stomatal and
vascular development through distinct receptors (2018) Nature Plants
4,1071-1081.

-k (BHEIRA 22) - B (A SAT9R)

Yokota et al., Occurrence of brassinosteroids in non-flowering land
plants, liverwort, moss, lycophyte and fern (2017) Phytochemistry
136, 46-55.

- M5 H (FHEIFE) - Rk () (ASMFR)

Chen et al., Arabidopsis R1R2R3-Myb proteins are essential for
inhibiting cell division in response to DNA damage (2017) Nature
Commun. 8, 635.

-k (BHEIRAZ) -FaiE (AEMTR) - R (B) (AEE)

Higo et al., Transcription factor DUO1 generated by neo-functionalization
is associated with evolution of sperm differentiation in plants (2018)
Nature Plants 9, 5283.

LA (GHEfge) - (12) (FHEfrse)

Fujikura et al., Variation in Splicing Efficiency Underlies Morphological
Evolution in Capsella(2018) Dev. Cell 44, 192-203.

-k (FHEIRA 32) - P33 (AT ER)

Yamaoka et al., Generative Cell Specification Requires Transcription
Factors Evolutionarily Conserved in Land Plants (2018) Curr. Biol. 28,
479-486.

-k (BHEIRA 22) -3 (A BT ER)

Eklund et al., An evolutionary conserved abscisic acid signaling pathway

regulates dormancy in the liverwort Marchantia polymorpha (2018)
Curr. Biol. 28, 3691-3699.

- BE GHEMR) -fR (19) (GHEE)
Yamazaki et al., Suppression of DELLA signaling induces procambial
cell formation in culture. (2018) Plant J. 94, 48-59.

- LA (FHEf %) -#E3K (FHER 72)

Li et al., The karrikin receptor KAI2 promotes drought resistance in
Arabidopsis thaliana (2017) PLoS Genet. 13, e1007076.

-k (FHEIFA 32) - P33 (AT 9R)

Otani et al., An evolutionarily conserved NIMA-related kinase directs
rhizoid tip growth in the basal land plant Marchantia polymorpha
(2018) Development 145, dev154617.

BN (AE) - (GHEFE)

Nagaoka et al., DRP3 and ELM1 are required for mitochondrial fission
in the liverwort Marchantia polymorpha (2017) Sci. Rep. 7, 4600.

- (BHEIRTZT) - (RS 5T)

Kato et al., The role of the sole activator-type Auxin Response Factor in
pattern formation of Marchantia polymorpha (2017) Plant Cell Physiol.
58, 1642-1651.

- IR (FHEFR) -BEH (A FR) -RIR (FHEM 5E)

Kitagawa et al., Abscisic acid acts as a regulator of molecular trafficking
through plasmodesmata in the moss Physcomitrella patens (2019)
Plant Cell Physiol. 60, 738-751.

-TIR (39) (GHERFFR) -5 %8 (AEMR)

lwase et al., WIND1 induces dynamic metabolomic reprogramming
during regeneration in Brassica napus (2018) Dev. Biol. 442, 40-52.
-k (BHEIR ZE) -Fa i (A BT ER)

Kondou et al., Physiological function of photoreceptor UVR8 in UV-B

tolerance in the liverwort Marchantia polymorpha (2019) Planta 249,
1349-1364.

- M5 (FHEM ) -PaisE (R R)
Aki et al., (2019) Cytokinin signaling coordinates development of diverse
organs in Marchantia polymorpha. Plant Signal. Behav., 14, 1668232.

-EH (RS -R (GHEffsR) —L0a (FHE )

Yoshida et al., (2019) Genome Sequence of Striga asiatica Provides
Insight into the Evolution of Plant Parasitism. Curr. Biol., 29,
3041-3052.

-AlE GHEME) -F (AFEHR) -2/ (GHEE)
Hiwatashi et al., (2019) The RopGEF KARAPPO is Essential for the

Initiation of Vegetative Reproduction in Marchantia polymorpha. Curr.
Biol., 29, 3525-3531.

- Al (FHETR) -7 (R EFR)

Yasui et al., (2019) GEMMA CUP-ASSOCIATED MYBH1, an Ortholog of
Axillary Meristem Regulators, Is Essential in Vegetative Reproduction
in Marchantia polymorpha. Curr. Biol., 29, 3987-3995.

-HEIR GHEITEE) -FaiE (A SR -A 6 (FHERF ) -2 (FHEF )
Naramoto et al., (2019) A conserved regulatory mechanism mediates
the convergent evolution of plant shoot lateral organs. PLoS Biology,
17, e3000560.

- {e ik (RHEISR) =Rk (N SR 5T)

Tonosaki et al., (2020) Mutation of the imprinted gene OsEMF2a induces
autonomous endosperm development and delayed cellularization in
rice. Plant Cell, 33, 85-103.

-{E ik (GHEME) -£H (A FHR)

Shimizu-Sato et al., (2020) Agrobacterium-mediated genetic
transformation of wild Oryza species using immature embryos. Rice,
13, 33.

A (REWR) iR (B E) -5 5 (AFR) -t (AEFER)
Amano et al., (2020) Molecular Basis for Natural Vegetative Propagation
via Regeneration in North American Lake Cress, Rorippa aquatica
(Brassicaceae) . Plant Cell Physiol., 61, 353-369.

AR (AER) -HgH (FHERF )

Okamoto Yoshiyama et al., (2020) SUPPRESSOR OF GAMMA RESPONSE
1 acts as a regulator coordinating crosstalk between DNA damage
response and immune response in Arabidopsis thaliana. Plant Mol.
Biol., 103, 321-340.

LA (GHEfse) -2/ (GHEfse)

Li et al., (2020) Comparative functional analyses of DWARF14 and
KARRIKIN INSENSITIVE 2 in drought adaptation of Arabidopsis thaliana.
PLANT J., 103, 111-127.

- [R (GHEZR) -5 X0 (GHERRFR)
Fukushima et al., (2020) Metabolite and Phytohormone Profiling

lllustrates Metabolic Reprogramming as an Escape Strategy of
Deepwater Rice during Partially Submerged Stress. Metabolites, 10, 68.
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<R (GHETR) -2 [ (FHEffse)
Tamaki et al., (2020) VISUAL-CC system uncovers the role of GSK3 as an
orchestrator of vascular cell type ratio in plants. Commun Biol., 3, 184.

- Al (FHEMR) -FE (RSB
Kato et al., (2020) Design principles of a minimal auxin response system.
Nat. Plants, 6, 473-482.

- R (FHEIRRZE) -7 X0 (FHERFZT)

Agata et al., (2020) Diverse panicle architecture results from various
combinations of Prl5/GA200x4 and Pbl6/APO1 alleles. Commun
Biol., 3, 302.

B (DEMR) - (AFEFFR)

Coleman et al., (2020) The SUMO E3 ligase SIZ1 negatively regulates
shoot regeneration. Plant Physiol., 184, 330-344.

- B (FHEMR) -FTH (GHE R - ASMR)

Nishimura et al., (2020) A super sensitive auxin-inducible degron system
with an engineered auxin-TIR1 pair. Nucleic Acids Res., 48, e108.

- Al (FHERRZR) -+ TH GHEZ - ASHR) - (ASHR) -FE (ASHR)
Hirakawa et al., (2020) Induction of Multichotomous Branching
by CLAVATA Peptide in Marchantia polymorpha. Curr. Biol., 30,
3833-3840.

AN (REHRFR) -8R (FHERFZE)

Amano et al., (2020) Molecular and biochemical differences in leaf
explants and the implication for regeneration ability in Rorippa
aquatica (Brassicaceae) . Plants, 9, 1-15.

- B (FHEMZR) -FTH GHEf % - A5 5R)

Kawamoto et al., (2020) A Peptide Pair Coordinates Regular Ovule
Initiation Patterns with Seed Number and Fruit Size. Curr. Biol., 30,
4352-4361.

- M (GHEfAZT) -2 [ (FHEff )

Watanabe et al., (2020) The Arabidopsis NRT1/PTR FAMILY Protein
NPF7.3/NRT1.5 is an Indole-3-butyric Acid Transporter Involved in
Root Gravitropism. Proc. Natl. Acad. Sci. USA, 117, 31500-31509.
<A (GHERSR) — IR (FHERTR) — ok (FHEmT )

Nagai et al., (2020) Antagonistic regulation of the gibberellic acid
response during stem growth in rice. Nature, 584, 109-114.

-HHHE (AFHR) -TH GHEME - AFHF)

Fujihara et al., (2021) The boundary-expressed EPIDERMAL PATTERNING
FACTOR-LIKE2 gene encoding a signaling peptide promotes cotyledon
growth during Arabidopsis thaliana embryogenesis. Plant Biotechnol.,
38, 317-322.

-MEH (GHERE) -t (AEMR)-A)I (ASHR) -FiE (F) (A5
AE)-FE(XAEHAE) -FIXGIEAR) -BE GtEMARE) £ (5
BEfR)-A S (FTEAE) -i#R (GHEHR)

Umeda et al., (2021) Plant stem cell research is uncovering the secrets
of longevity and persistent growth. PLANT J., 106, 326-335.

-EH (NEAR) -2 (FHEfFF)

Masumoto et al., (2021) Three-dimensional reconstructions of
haustoria in two parasitic plant species in the Orobanchaceae. Plant
Physiol., 185, 1429-1442.

-HEIR (RHEMTZR) -Alk (FHEff )

Mizuno et al.,(2021) Major components of the KARRIKIN
INSENSITIVE2-dependent signaling pathway are conserved in the
liverwort Marchantia polymorpha. Plant Cell, 33, 2395-2411.

- 1B H (FHERZE) -t R (FHET2E) -FaR (A S %)

Takahashi et al., (2021) Alterations in hormonal signals spatially
coordinate distinct responses to DNA double-strand breaks in
Arabidopsis roots. Science Advances, 7 , eabg0993.

L (AEHAR) -E58 (AEMRE) - (R EHR)

Morinaka et al., (2021) Transcriptome dynamics of epidermal
reprogramming during direct shoot regeneration in Torenia fournieri.
Plant Cell Physiol., 62, 1335-1354.

-5 (AER) -k GHER) R (NS R)

lwase et al., (2021) WIND transcription factors orchestrate
wound-induced callus formation, vascular reconnection and defense
response in Arabidopsis. New Phytol., 232, 734-752.

Rk (F) (DEME) -1 GHER)

Yamaguchi et al., (2021) H3K27me3 demethylases alter HSP22 and
HSP17. 6C expression in response to recurring heat in Arabidopsis.
Nat. Commun., 12, 1-16.

-HHH (ASHR) -E (ASHR)

Imoto et al., (2021) ClearSee-based clearing protocol for 3D visualization
of Arabidopsis thaliana embryos. Plants, 10, 190.

Rk (FHERTZR) 217 (BB )

Furuya et al., (2021) Gene co-expression network analysis identifies
BEH3 as a stabilizer of secondary vascular development in Arabidopsis.
Plant Cell, 33, 2618-2636.

-FEER (FHEIRRSR) - ik (FHER92)

Kusnandar et al., (2022) NARROW AND DWARF LEAF 1, the Ortholog of
Arabidopsis ENHANCER OF SHOOT REGENERATION1/DORNROSCHEN,
Mediates Leaf Development and Maintenance of the Shoot Apical
Meristem in Oryza sativa L. Plant Cell Physiol., 15, 265-278.

SHR (ASAR) -2 (GHEMR) -5 (R EHR)

Ikeuchi et al., (2022) Wound-inducible WUSCHEL RELATED HOMEOBOX
13 is required for callus growth and organ reconnection. Plant Physiol.,
188, 425-441.

B (QABEHAR)-A) [ (AEHR)

Bao et al., (2022) A PSTAIRE-type cyclin-dependent kinase controls
light responses in land plants. Science Advances, 8, eabk2116.

SER (RER) -5 (AFERR)

Lambolez et al., (2022) Warm Temperature Promotes Shoot Regeneration
in Arabidopsis thaliana. Plant Cell Physiol., 63, 618-634.

-FE (A EHTFT) -R (GHETST)

Ishida et al., (2022) Diminished auxin signaling triggers cellular
reprogramming by inducing a regeneration factor in the liverwort
Marchantia polymorpha. Plant Cell Physiol., 63, 384-400.

-AlE GHEMR) -FaE (R 5EH5R)

Sakai et al., (2022) Migration of prospindle before the first asymmetric
division in germinating spore of Marchantia polymorpha. Plant
Biotechnol., 39, 5-12.

SRk (FHEMR) - (AEHR) -A R (FHEM )

Furuya et al., (2022) A glycogen synthase kinase 3-like kinase MpGSK
regulates cell differentiation in Marchantia polymorpha. Plant
Biotechnol., 39, 65-72.

- BB FHEMR) -AN (REHR)

Han et al., (2022) Deceleration of the cell cycle underpins a switch
from proliferative to terminal divisions in plant stomatal lineage Dev.
Cell, 57, 569-582.

i (A SH9E) -1 (FHETZE)

Zhang et al., (2022) Pericycle cell division competence underlies
various developmental programs. Plant Biotechnol., 39, 29-36.
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Principles of pluripotent stem cells underlying plant vitality
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