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DEBEETR#TH B, KTV BATKRKEIRR) 72 7BET —2DFRBFBICL BT ClE. 1BE 88.1% Tk b AEEE
AT —IHENABEGRRITE 7 )L DRBFRITHEIN LTz,

75% DFEHEFITENZ v 3 VARICRRIEABRREZFA LIZEVSESH Y. ISSTERETHLZO L TERTE A RRIEARE
EHNROENT VB, TT T RLIFTNETR EDONTET GABA, SRIAEBIER L SRRBHE INcA LF 2 U SBRMEER
EEHRL T, BEDSWE - BEMEEICEZ 2EENNTWCT ERTR LIz, 7L+ USREERRKIEZ. InAERBLTWL
THRBRICE CBRRBREICTFERTIONIST 2T EEHITE ) ATMENT EH S, KURESBRREAFEREEZDS
N5 (Seol J. etal, Proc. Natl. Acad. Sci. US.A,, 2019) .

RGOz DEBEZNN ADERMZTE L THRY A ZERSIEESRT Sleepy (SIK3 F7+—+) (Funato H. et al,,
Nature 2016) DFFZRICH VT, FH4ld Sleepy BER T AD ) VB T OT7 4 — LFIFICE > T, BERENMSET &>+
TREVINTBD) VD TIET D EERE Lc, chickY . BBRODFHERN Y FTRE2VI0ED ) VBt DE
BThaI EHATBEINE (Wang Z et al, Nature 2018),

T 5|, EERFHOREBEZNN AOERMZEE L TRYBALEA L+ 1 SEAEIRIENZE (Nagase, H. et al,, J. Med.
Chem.2017) ORARICK Y. AL F2 2 1 SRARIETEHZROBEELCENKEFICEEZ THLEZRE Lz (Saitoh T. et al,
Bioorg. Med. Chem. in press) .
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AJREICT B A LAY —A—EEFEAZRV AL ENTES,
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(1) BRAZFERSHROFE - MEXEDEBVICL 52 MTES LUOXRMRNDBEGHZE
Q) FEBSREFERBEOWNENRRELOEGHE
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1. FARLEESEEE. a RUMNENKERFIRERS > X7 L (Ikeda et al, 2017). b, EEUHM/NET X R
FIHAERET S R 7 Ls (Ikeda et al, 2016). ¢, FLUH/INE N EINSFILAERES S X T L (Furukawa et al, 2020). d, E#{L
BEHPEETFEFREARST S X 7 L (Takahashi et al, 2020).

QLN E] L IETHRRRRBREIC K 2EEREICKY, MIRABF v I RA Y ORI N S EEZ RB T HBLFH
IRZE) (lkedaetal, 2019) H L UREBEEEDBINAHERS LTz (Hada et a/, 2019).

OWMNENREZ R LICERBRETTVATIX, REREBEHNEMREL, BEDEEHNTEL, MEBHIEINT 5T &EZRERL
1 (Takahashi et al. 2019).

@i ED 1G RB TIXATSREINMNE UVB [T 2IEMIEICEE LT, UVB 555 DNABIEA(E1E T 5 CPD HEIEEERSH LU UVB I
KBEEFINARTERETAHF— b7 7V —BELRREEECTWVNST EARLTE (Izumi et al. 2017, Nakamura et al. 2018,
Gideon et al 2020) .
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Balazadeh & BHIfE & DRITHEIE NIz, ATOY TV MEKITYT Blcdhic) . ALEMEIIRICE STEHREICRENICEDY . SBOBEFHERES
MEWSERN S, HHREDELRIERHA 3 D Gonul Dundar HhgiE & E A %% Prof. Salma Balazadeh Lab (CRE L. HEBFZEZEMT S(C
Eofe, 27OV IV FDOFETICTHR— bZWRW e, HEMBEGHE [FHICEES] BROERESZRIIGEC BRHWNELET,
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Autophagy, as one of the catabolic processes that is important for the survival of the cells by ensuring homeostasis in the cell under various
conditions. Autophagy functions are known both in a bulk degradation process which cytoplasmic components degraded unselectively for nutrient
recycling and also in a selective degradation for the elimination of damaged organelles by vacuolar hydrolyses enzymes.

In Arabidopsis thaliana, even though the core machinery of autophagy is well defined, its transcriptional regulation is largely unknown. The
Arabidopsis thaliana NAC transcription factor JUNGBRUNNENT (AtJUB1), a growth regulator, showed higher expression after UVB treatment both in
the photolyase and autophagy deficient plants. One of the groups in Max Planck Institute of Molecular Plant Physiology, Golm/Germany, Prof. Salma
Balazadeh laboratory, studies the regulatory networks of transcription factors controlling the adaptation of plant growth to environmental stresses.
In addition to JUBT transcription factor (JUB1-TF), this group is also known that they identified other Arabidopsis thaliana NAC transcription factor,
ATAF1, involvement in carbon starvation in Arabidopsis and contributed to the plant autophagy research field. In order to identify JUB1 TF role in the
UVB induced-autophagy mechanism, therefore gaining a deeper understanding of the role of autophagy for UVB stress and microgravity responses,
collaboration has been made with Prof. Balazadeh group.

Set of experiments are planned to show whether autophagy turnovers JUB1 or JUB1 as TF is involved in the induction of autophagy. Firstly, gene
expression profilings accompanied with pull down assay or CHIP experiments are considered for analyzing which proteins or genes are interacted
with JUBT1. Live observation of the GFP fused JUB1 or PIF4 in the cells by fluorescence microscopy are done after UVB radiation. The autophagosome
visualization by the fluorescent dye monodansylcadaverine (MDC) staining assay has been carried on in order to observe JUB1 and PIF4 proteins
degradation by UVB induced autophagy.

Result of gene expression shows that autophagy marker gene ATG8A induction is more induced in JUB1 knock out lines (jub1-1-KO lines) after UV-B
light, however the ATG8 induction in JUB1 overexpressing (JUB10x) plants was not different compared with that in wild type (WT) plants indicates
that this autophagy activated in the downstream of the pathway (Fig. 1). Strong activation of autophagy might be caused by improved phenotype
of the jub1-1 KO line which exhibited better growth than WT plants towards high UVB light (Fig. 2). Also, a photolyase (PHR1) mediated repair of
UVB-induced DNA damage can be interpreted from the JUBT induction data. Both JUBT and PHR1 shows interaction with PIF4 which is mediating
skotomorphogenesis, and lack of this interaction in jub1-1 KO plants suggests that it prevents repression of hypocotyl elongation after UV-B light
treatment. Overall, with this collaboration in addition to gaining methodical skills to carry on experiments, it led us to involve in to enlighten the
interesting piece of autophagy involvement in environmental stresses and TF contribution to the UVB response pathway which can be used as a target
for the regulation of plant growth.
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Figure 1. mRNA transcript levels of autophagy marker gene,
atg8a, has been determined in wild-type (WT), jub1-1 KO (jub1-

Figure 2. UVB sensitivities of WT, jub1-1 and JUB1ox
trangenic Arabidopsis plants. Plants were treated

1) and JUB1-overexpressing (JUB10x) trangenic Arabidopsis
plants at 2 days after treatment with 1.5 W m-2 UVB light for 1 h.

with 1.5 W m-2 UVB light for 1 h and pictures were
captured at 7 days later.

As a last but not the least | would like to thank my supervisor Jun Hidema and host institute supervisor Salma Balazadeh for their fruitful support and
suggestions. This collaboration project was supported by a MEXT Grant-in-Aid for Scientific Research on Innovative Areas, Japan "Living in Space," and
International Activities Supporting Group (JP15H05945, JP15H05935, and JP15K21745).

(Gonul Dundar)
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