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Understanding the mechanisms of
regeneration using transgenic flatworms
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Positional control of regeneration in flatworms

Flatworms have remarkable regeneration
capabilities, they are able to regrow their whole
body after amputation, including the reproductive
organs. They can do this thanks to a population of
adult stem cells, collectively called neoblasts. One
of the fascinating aspects of flatworm regeneration
is the positional control of the process along the
anterior-posterior axis (head-tail). How cells know
where specific body parts need to be reconstructed
is a guestion that still lacks a full answer. Our
current state of knowledge is that Wnt pathway
and the mitogen-activated protein kinase MAPK)/
extracellular signal-related kinase (ERK) signaling
play major role in this process. However, most of
the research done in the flatworms is based on
information inferred from experiments on gene
knock-down via BRNA interference (RNAi). Gene
activation and overexpression studies are absent
in planarians - the more common flatworm model
organisms - because of the lack in transgenic
methods available for these animals. | am using
Macrostomum lignano, an alternative flatworm
model, to test the function of genes shown to be
involved in the positional control during growth and
regeneration. M. lignano is a free-living flatworm
capable of regenerating its whole body as long as
the brain region remains uninjured. During my PhD |
have established a robust transgenesis protocol for
this worm, based on the microinjection of single cell
eggs, making it the only regenerating flatworm with
this technigue available, and an ideal candidate to
answer the biological guestions regarding positional
control of regeneration.
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Regeneration is the process of restoring lost or damaged tissues and
organs. Flatworms have long been considered as model organisms for
studying regeneration - some species of planarian flatworms can even
restore all body parts from small pieces. In my research | am using the
new powerful flatworm model organism, Macrostomum lignano, to study
how stem cells differentiate into various cell types during regeneration
and how body patterning is established. The main advantage of
M. lignano is the availability of transgenesis methods which | have
developed during my PhD. It enables tracking specific cells and their
progenitors during development and regeneration.
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Figure 1: Life of corals is dominated by light. (OPTIONAL: Moonlight
is used to synchronize gamete release. Motile larvae use light cues
to find a suitable location to settle down and start a sessile lifestyle.
Sunlight powers the photosynthesis of the corals’ symbionts which
provide essential nutrients to their hosts. At the same time, corals
need to protect themselves from high UV radiation.) In this project,
we will analyze the molecular mechanisms of light-perception in
corals to better understand how they adapt to their light-dominated
environments.
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Light dominates the life of most organisms.
Sunlight acts as a key regulator for various
functions including photosynthesis and
circadian clock control. Moonlight is important
for synchronous gamete release in many marine
animals. Cnidarians, including corals and anemones
are basal, aguatic animals with immense ecological
importance. Notably coral reefs are the most
biodiverse marine ecosystems. Their productivity
depends on a functional symbiosis between reef-
building corals and photosynthetic dinoflagellates of
the Symbiodiniaceae family, which transfer nutrients
to their coral host providing a source of fixed carbon
in oligotrophic environments.

In this COS-NIBB joint project, we aim to dissect
key molecular mechanisms underlying light sensing
in symbiotic cnidarians and how it is used to adapt
to the environment. We are using the sea anemone,
Aiptasia sp. (Exaiptasia diaphana) as a model for
corals and conduct research to reveal the molecular
mechanisms of light sensing focusing on the
evolutionary conserved photoreceptor “opsin” . In
addition, we will establish a method of gene function
analysis using genome editing technology or gene
silencing techniques in the sea anemone aiming
to elucidate the mechanisms of light response by
opsin. Understanding how symbiotic cnidarians
perceive light to synchronize sexual reproduction
and behavior will provide key insights into its
evolution and ecology, a prerequisite to combat
the decline of corals through climate change which
threatens reef ecosystems worldwide.

Figure 2: Aiptasia is tropical marine sea anemone that we use as
a model for corals. Aiptasia recapitulates essential light-driven
mechanisms including moon-light induced spawning, phototaxis of
motile larvae and photosymbiosis with photosynthetic dinoflagellates
(depicted in red).
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FHICIFEmMICE D THBEELRILF—DREHRDTRD
R\ ZEEICHDFEIFHRAFERE LTS AIREICTE
TW2, METHRIE DNA [CERGFEZRIFT T ENBHNS
NTETCLDH RBEDEICIHTIDEFNDZLICED. £
NICHD CENHRDDIES SH ? REKEEZZLS B
HRRZE O TR LTS, e TS ANHHERICEDERIE
FEERIZTITDOD ? AREEETSANZBNSHIET. #
RICEDHREFEZRFL. TIICBDIELFORRICH
HEOBEATND,

YCS4 ycsd-1

X 1. VT VY UEERICBIF DD Rad52 BTE

PHE (metaphase) DR THIVAERLRL S T3S Nop1 %Z mCherry,
Rad52 % GFP TERUlc, OV T VY VERK (yesd-1) Tld Rad52 DR
DIV IFIVHIME (OR) [CBAULTEEBLIE > TLDIEEFHEHZ D,

BEH

1. Johzuka, K., Horiuchi, T. (2009). The cis element and factors
required for condensin recruitment to chromosomes. Mol. Cell 34,
26-35.

2. Johzuka, K., Horiuchi, T. (2007). RNA polymerase | transcription
obstructs condensin association with 35S rRNA coding region
and can cause contraction of long repeat in Saccharomyces
cerevisiae. Genes Cells 12, 759-771.

3. Johzuka, K., Terasawa, M., Ogawa, H., Ogawa, T., and Horiuchi,
T. (2006). Condensin loaded onto the replication fork barrier site
in the rRNA gene repeats during S phase in a FOB1-dependent
fashion to prevent contraction of a long repetitive array in
Saccharomyces cerevisiae. Mol. Cell. Biol. 26, 2226-2236.

4. Johzuka, K., Horiuchi, T. (2002). Replication fork block protein,
Fob1, acts as an rDNA region specific recombinator in S.
cerevisiae. Genes Cells 7, 99-113.
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uxin &

PIN1 flux CLV3
polarization
PIN1
polarization wus

EmICBITHaCHEEN/INY— VR

LR E U TELZFEEUVSMBER DT ZBEEZED
B ENDD. TORKRNEHE U THEYDERFDLE
S5ND. EFRRFEDADDEDEBHRILDILET, 2LV
ROZREZEHFET CETHERCTHD (EHA). D
RABYY =2 (F. EYRILEY Auxin &ZDEREHEE
PINT BBEWVICHEILED C&ICKD BCHEBIICER S
nsd (Xw2. 6).

—C. HEYDEICTEMENDMERD C L2 REIFO
EMREICIH U CERISINY — 272D T ENLLASNTV
% (EEAP), COER/IY—2ICEALTH Auxin & PINT
DOHEEFEDARERICED O TLD A, BEIRRNC EICER
DG EFELEFEHEERIEICKIDEREND ZEHHS
ncLsd (K1, X5, 6).

* L g :
AT _ )

Auxin

AN @M

1. RN\ — > DRZRY, - il
Auxin & PINT OEBEHIIICE SV HIBETILICK D SHREEIR/NS—>
HERCES (5).

F e e Dith L BRHEE . ZDIEiRICH DN (SAM)
[CRDITNTEHEINTWVD. DT, 1BYODIH EEBDIE
& FhlZEE RS LT SAM [IBHTEELFEFEECHS (L
M#H). SAM OHEICHEVTIE, &EHIEEF WUS ik
BENTTF R CLV3 COHRBRIFENEECHS I EDHS

JAraNrFas— (B

W=7)

BAREIHRAERZBBECESTED. INSEIXNTESHE
RMANERFRIEICLDEHFEEINTND, CDZEFEDDITE
MCBVTHEETHD. EaldBSBEBNERZEE/NY -2V DF
ET®H%, COMFRIFEFEMRDRETTHEDIENTE, £
(FZDMES KUEMIEDBREICHSVT, BRABKFEIRERZ
IERERDIAIFEL LT ECEERX D ARARTIV—TTIE. D
KOBEMICHIFDRFRIFERERZ. ECHEYZHRANRELT.
HENFEZAVDEICKDIERIDILEZBIELTVD,

ncLg (Ke. Xwa. 6).
D9 @ &),
‘
&

gﬂ@@

A

7Y
wus WT clv
CLv3 CLv3 CLVv3
Cwus{) wu§9 CWUS\D

H2. ZEHZHER# (SAM) J\5— DAL - Hilf
WUS & CLV3 OIEERIBICEDVHEEETIVICKD. SERIFZIRDZUER
(SAM) DEAS—UHBIRTED (E4).

KRR II—TTlE. COXIEEMBICRESNDECHER
IS DIERL - ez, BENFEAZRND LK
DERITHEZBELTVD,

SEX

1. Fujita, H., Hayashi-Tsugane, M., and Kawaguchi, M. (2020).
Spatial regulation of resource allocation in response to nutritional
availability. J. Theor. Biol. 486, 110078.

2. Fujita, H., and Kawaguchi, M. (2018). Spatial regularity control of
phyllotaxis pattern generated by the mutual interaction between
auxin and PIN1. PLoS Comput. Biol. 74, e1006065.

3. Fujita, H., Aoki, S., and Kawaguchi, M. (2014). Evolutionary
dynamics of nitrogen fixation in the Legume-Rhizobia symbiosis.
PLoS ONE 9, e93670.

4. Fujita, H., Toyokura, K., Okada, K., and Kawaguchi, M. (2011).
Reaction-diffusion pattern in shoot apical meristem of plants. PLoS
ONE 6, €18243.

5. Fujita, H., and Mochizuki, A. (2006). The origin of the diversity of
leaf venation pattern. Dev. Dyn. 235, 2710-2721.

6. BEEIETE (2016). MRS V F I Fa N LIEEREERD I >
Ea—42—FF7U 2T —EMCHT2EME/A/NZ— R .
EMDORZF EIrR 70, 371-376.

7. EEEVETR. FSAHERR. JIOERS (2015). RAHERDHEL S
AU X MRIFRIM ECD%E T/ [T 146-155.
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MR DIRIR L EHEAE

ff2lE. B ORBEICHDREFRPRIVEVDEZFUS. BEPENFESRAMUT,
EDKRSEFHZITIDNZRET Do IWFPREFZEHL IR THDETEMRIE. BFR
DREFICHE LT, RBEDOHZFFE DRI THDBBIRZRILT Do
KRARIT I —TTERHEORZETOIROBMLEEY CHIORBESZAWNT. Ml EHE
DRRITIH U T TEZ fild DIED SIHED RN EFB 2D B X DTS 2R/
TW%, BRI IV —T TR Efc. ERICHRLBEREZESZ D ENHASNTVDEER
S[IETS AV DIEAKFZHIRL NIV THSHCT DI EZEIEL. IREBZRVCE
REYZNISENZ1T O TS,
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R DRIB L E R

fizld. BOoDOERICHOIRERPTRILEVDEZFUH,
BEPENFEDRAL. MW TERILEZL T, DK
DIFEEZITODERET Do HRHID SORIEIEY]IC
IWET HHHEMHE. EMCE O TRHEAN., N DORARIK
BDEERAD. KARTIL—TTIE. EFTIVEY. DHER
DREFROUEICIHE U T, REEOEZHER S B DR
RN CHDBMNORZITD X TORIEEBOERTZ1T D
TWWd, Flew FRDORIBEA VAL UTEBRASETSX
N7ZFAWT. SRS DRRZEDH T D,

PREBOBIEEE
DREB(IREBRDEEFRETIE. —BHTHEERDIH
ZTVBIES D, IBHMRDRERNMEEL T DL, DREE
BEAEMEBRENERTI D, —DO—EBFMRMMEG U
CT_BRHEED., SIERVTR-EORZITV. RIEHICEE
FICHZTDRFZER LT, REOREZRFD. 2
SEY THDNHBERORMEBRIEZMRIHILET, &
ZHBA TRESNTCVS . MIRMRERZFRE I STl P,
EETFERORS Z LT MBI RDD THREIOED CENT
TDEMFIND

TOR FF—EICKDREFEDTE
EREYWTREINLTORF F — € (Target of
Rapamycin) (&, AFRORZHIEARICER CEiEZHIE T 2
BIEICBVTHLIEEEIZRIELTHED. FLHEEEDE
DONSBFEZEED TS, DHREERIF MOEYEEEIRIC.
“—DDYATDTORE
BiRZEaEL TS, HEk
BN EIC, Tor2 40—
TZESO TORESME 1
(TORCY) [FEMETED
FIRICH L CAIC. Torl
FF—EZ=0 TORC2
[FIEICEBNTLD (K1),
KFEI I —TTlE 9
WEMEN. REIKEE BIEETEBRE
ZTORBEZNUTE m1. gusEosmsHiEs2=>0

=\, BRI TOREAHE
EL. BRI e mmsicn LT ToRE A 1
DILHHHDEEBRICEDME  (ToRC1) $&IC. TOR %A 2 (TORC2)

RER

TORC1 TORC2

TN, [FIEICIEFT %,
SHEERE YHERDZ
LI BA KEF BHF

BT RAA OISR T R EH

i, BTFRREZUDBID LT, BRORILICH
BUT. BOUHEEZERL TV, IRERICBLITS.
BHEAHAICAD &, BELDEGFOREN LRIHTE
PHISNTND. RLDARICE ST, BEHRADELT
RO LR, GEEYORARENEDBRAENAE<H
5LTVBTENAESHEEOTER (M), AHRIIL—
TTE, HHEARECFOFRBERECRO B RNA f&E
5V INOEEIET— N RNA DRBERITZED DT LT, E
LT RBHIEROMI B EFEAN YT TEZBIRULT
AL-P

. nuclear
Mei2 dot Mmil il 4 exosome
vaNJAm'
meiRNA —"‘E"\%

NER S
Y

2. BN ZESEY DEIRETRE

SRR RIAIC, —BORBARNENSEGSEYE. BNAEES VOB
Mmil [CKRDERHENTRIT YV —LICKDERNIEDRERT Do RS
ZHAICIE. Mmi1 b Mei2 dot [CKRDREEEN. BEEYIEDFZRND.

[EBXRET S XVICHT S HMEE

EF, SEDIRIVF—ZSZSNTAZMEUIRES
BT SANEERAIE TN CRESED LN HRE
Eofce EEICTSAVRHZITD CETHRAEFED LD
CEDHBNTHD. TS AVDERPEENDLAOER
SNCTVD. UN LTS ANHEREICIER T DL FEES
DCENTVIEWV. KRR T IL—T TIIDRERZRNT.
BREASET S ANVHRICSZ DFEDEHRZMHAT D
EZBRLTWS. BT, TS ANZRVCHICIEERF
EDFRFEICIODHEA TS,

SE

1. Shichino, Y., Otsubo, Y., Yamamoto, M. and Yamshita, A. (2020).
Meiotic gene silencing complex MTREC/NURS recruits the nuclear
exosome to YTH-RNA-binding protein Mmi1. Plos Genetics 16,
€1008598.

2. Otsubo, Y., Matsuo, T., Nishimura, A., Yamamoto., M. and
Yamashita, A. (2018). tRNA production links nutrient conditions
to the onset of sexual differentiation through the TORC1 pathway.
EMBO Reports 19, e44867.

3. Shichino, Y., Otsubo, Y., Kimori, Y., Yamamoto., M. and
Yamashita, A. (2018). YTH-RNA-binding protein prevents
deleterious expression of meiotic proteins by tethering their
mRNAs to nuclear foci. eLife 7, e32155.
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WD K= EHB{LHIZEES

EYE. RIEOZEICESZIFbBERES B I ETEEZED Z(EN D, KEHZEED. F)
RAAREEIRIVF—NDEIRETIAERICBVNTH, STXETEUANIVOXRZEIGH
IDNTVD. AEFITIE. EHFEI S FEFRZHROEUVCETIVEEZAV
T, &2 DFEIRFE. DHE. SATARXA—IVIREEZFREL. HERICHERITHL
HNERLLEHSND UL HP. ROICBNSNIEHAIRIVF—ZREITHET D UL H
DifFRZITO TV,

" LHCSR3

[E] BRIICRINENEAIXRILF—ERLIHETDNPQ#KE : V5= REFTADHILE
X1l (PSIl) ICLHCSR3 WfEaddE. E£X7 YT F (LHCI) [CRIRESNEHXIRILF—IF
PSIl RIGHDNCEEIT DHEIlCEE UTHEISN D, DL L #IENPQ (non-photochemical
guenching) EFEIEN. SRR THREED DN EHEREZEBNIRIE CIRET DIHICB’IIOTND,

[F] BFLANIVCTHEEASN T PSIFLHCIHBESADEE  JMEZER I . BEDBEEC TR
FRIDZEXD T VT3 TH2 LHCI D BAZBEZI O TS, TOEMMEEND 51 4 BIRE
MCKDBESHICE T (HIFFSI4 RRKFEREH SDHD)

Members

E26id
B

B
Kim Eunchul

B
RSP A

BefreRE i &
£FH T

BRRE
#E Dy
o BT

LSl liEs=t
Marcel Dann
(Zaun~Ay - )b—hJa
E-XIOVIUTVKRE)

BEMRAZRAF
KREBE
B ET

Btz Z8
EONIEES
Film f=&n

EHIEE
SHLI RS2



REHAENF AT

KSR REDRITEN
BYPRBEBONCRBIS U TEEREBEZ{ESE
BICREESNICHERZIT > TCWVD. TORDESFZE(L
& HKZEDHD 7T F THDLHC (light-harvesting
complex) [CIRNS. AMERHPICIE (I LHC [SFEE L.
ZTOHRBBEIDA N ZZX LD FUNILTOHEBPZSHS UT
o, BffERRECHDI T REFRAZHRDIC, TFERK
FHHREEY Z AV, TONEEEDITENSFITZ
L2 PIBE AT B EENT L EZHPEDE T
TWa,

BORFHFC, RARICE>TRREDDHXIRILF—%EZ
2(CHET D EBEEE NPQ (non-photochemical
guenching) ([SFBEU. ZDHFHEEDRAZEDTLD,

1. #ENIRE (LHCSR)
FBEDRDHDY I FIVEE
FRO—EB
ZEKRDERICLDAY T
FILD SHRREBELFHRIR
ETOEHHHESHICHED
DDH D, AEFFU
H—+ COP1 »EREF
CONSTANS [T & % il 1
VRT LOHIE. YD
fE_EEICHFWERITRAS
nresuheEbbhoT
&,

reBlEe (1) NPQ (F. HEZERIBEARICHEEG U
LHCSR YV I\OBHREETHDHT &, (2) LHCSR &7
INTEDHRBIEBAZERCENEZBAITER T Dl
N IFIGEICK D TREDCELEZHESNICLTE
feo

Fle. VA FTBEBFEMBEABUCKLEEZR | BESH
DIEEFRTZENND E LT, RFUNILT. HdVIFEL
NIV CHEREBEDRIEEEELZHOMCLEIDELTL
Do

https://www.nibb.ac.jp/photo/

SEH

1. Kim, E., Watanabe, A., Duffy, C. D. P., Ruban, A. V., Minagawa, J.
(2020). Multimeric and monomeric photosystem Il supercomplexes
represent structural adaptations to low- and high-light conditions.
J Biol Chem 295, 14537-14545.

2. Sheng, X., Watanabe, A., Li, A., Kim, E., Song, C., Murata, K.,
Song, D., Minagawa, J., and Liu, Z. (2019). Structural insight into
light harvesting for photosystem Il in green algae. Nat Plants 5,
1320-1330.

3. Tokutsu, R., Fujimura-Kamada, K., Matsuo, T., Yamasaki, T., and
Minagawa, J. (2019). The CONSTANS flowering complex controls
the protective response of photosynthesis in the green alga
Chlamydomonas. Nat Commun 70, 4099.

4. Aihara, Y., Fujimura-Kamada, K., Yamasaki, T., and Minagawa, J.
(2019). Algal photoprotection is regulated by the E3 ligase CUL4-
DDB1™". Nat Plants 5, 34-40.

5. Kosuge, K., Tokutsu, R., Kim, E., Akimoto, S., Yokono, M., Ueno,
Y., and Minagawa, J. (2018). LHCSR1-dependent fluorescence
quenching is mediated by excitation energy transfer from LHCII to
photosystem | in Chlamydomonas reinhardtii. Proc Natl Acad Sci
USA 115, 3722-3727.

6. Petroutsos, D., Tokutsu, R., Maruyama, S., Flori, S., Greiner, A,
Magneschi, L., Cusant, L., Kottke, T., Mittag, M., Hegemann,
P., Finazzi, G., Minagawa, J. (2016). A blue light photoreceptor
mediates the feedback regulation of photosynthesis. Nature 537,
563-566.

7.Nagy, G., Unnep, R., Zsiros, O., Tokutsu, R., Takizawa, K.,
Porcar, L., Moyet, L., Petroutsos, D., Garab, G., Finazzi, G.,
and Minagawa, J. (2014). Chloroplast remodeling during state
transitions in Chlamydomonas reinhardtii as revealed by non-
invasive techniques in vivo. Proc Natl Acad Sci U S A 17171, 5042-
5047.

8. lwai, M., Takizawa, K., Tokutsu, R., Okamuro, A., Takahashi, Y.,
Minagawa, J. (2010). Isolation of the elusive supercomplex driving
cyclic electron transfer in photosynthesis. Nature 464, 1210-1213.

9. Tokutsu, R. and Minagawa, J. (2013). Energy-dissipative
supercomplex of photosystem Il associated with LHCSRS3 in
Chlamydomonas reinhardtii. Proc Natl Acad Sci U S A 110,
10016-10021.

10.lwai, M., Yokono, M., Inada, N., and Minagawa, J. (2010). Live
cell imaging of photosystem Il antenna dissociation during state
transitions. Proc Natl Acad Sci U S A 107, 2337-2342.

2. WEFR I BEGHDIIFMES

RIS REFRDS PSIFLHCI BEGHZRRL. I51FEF
BEHSEBEINSO LU IV E 21— [CLDBRFHERTICLDIFES
ZWIAL (BRE 3.4A). BESHKEAIEZER | "2 (&FF Core
#iF. Co) OEAIC=BMFENKE S-LHCI. M-LHCIl. L-LHCII A}
ZNZENIDFO/ELTVDDFE 1 665D CS: ML, #EiE%
HoCTHEOZLOMBBEDNRESH EE DTz, CoS Mol BIEICIE
370 BDFEVIZHO-O0O07 « )UHHES UEXDIeHICBINTLD
L ENSOUEBWYEANRES NI ETHAIRILF—DRERRE
PILENROERDAEEE LD T,

BU% BhE SHEBDZL
/1 fl Kim Eunchul TEET 8

69



HED ENICIGE T S1LHHIr DEZER

FEAGRC—EZBCIENIF. B, i KODEEEDONRTZTHEL. KD
HEANICY Y —RAZEFHED L S ICHRAAZREI LTV, CDKSFHEYMIDILEF
BHEIFENTND, ARFEHFITIE O XFXFOEHRERICDOVT. E:F. fHliig
EYZ. DFEYPZEERCETBED SHAZITEO TV, MlREDENAOZEDKS
(SRR L. HEZNBERICERT DD, TCZDERZ EOKRICHIIEN SEEEAFICITEZE
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N IR & A AP T

EYOENEEL(S
BMIEENAEZRH L C. ZlF AT (ENHEE(EE
[@E) (C RIFFEAE ENAAOBE) [CHERT D, S
AEIFENBZMREANICFEIT T T R ZzERUIE T =
OJSAMENHEICBHTHETHERREIND. TDIE
WEMRAY I IIVmERE (BHYITFUVYT) ZRT.
EMNIVEY CTHDF —F2 VDA ZR o el EEnx
NEZB|ENDEBEZSNTVD, A—F I VIEEBERNTA
BFECHESN. REROICEFRH UCENAE7Z S SICER
CUCORRAAZZESED, RE. MEBEFENRZE
BHYIFUVIIGEBLT, DFEGE. MlgRA X—Y
V. AFEMENENEEE DA JO—
FICELD. ENBUEOD FRIBOMIFZEREL TS,

720735 bOEREICH S HEEMENE

BNHEERET 2T HDIEZONE M PRIED ]
JLASHRICIE. PEOTSRMEFELCVS, 70T
SAMPEASBICEE T D EHEAHEDBHICED
0. R CMRESEOBESEIICHEEINS LD, 7
SO0TSROEAHFONDEECEETHD. M5,
BEERT— VHERBEMSEZRECHEEL. EAHEOE(L
(SRS ENREMIRDA VAR T ) (O BB R7Z S
BRIDIET. BAREXNZXAIED S LTV,

B, SEAT— iR — B IR LTSS

SRR L (T8 > TV DD TEASBVE RS Ul S MM E B Y 5T
ENTED (ER). FRETRUDEFENAEICBEULILZIO0TSZA KT,
RETRULOGRIBE 7 0 F Vit (HE).
FNVITFVII DD FikE
BHARBNBESUZ7 0TS A MDABBRL. EDK
SICA —F T ViiRBEEHENE DTN DNCDNT
[F. KRIEEICARERDZ W ITEF. ICHEESRZMIC
EBRURNSVADUT S—LED S, 1EZE. K#h RE
COEARERBICBVC, ENYVIFTUVIICESTS
LZY BLF77IU—DEEICKII U,
RPAROBREABEIE. COBGT 77 U—DREREEIC
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https://www.nibb.ac.jp/perhp/

M2. 04 XFXFTDIROEBRITEDIR

E

FPAER (EOREY) (CH. 1zy SEERF
(FPR - HONEY) TIFRDERRAMEICES
HRES5N%. THEIIME.

EEUCREEND S LWL (H2). E5IC, RimD LA
Sl CE. 70T S X MDENHENDBE(THEWNT,
LZY EHED—DOHZDEEFARTF EHIC. ENHBEA
DOHRERICEHEINASFZHSNCLTVSD (K 3). B,
CNSDOEEERITZ S SISESD. EHYITFTU VT ERPA
KOBRBEVREDD FHEBOREAZBERRL TS,

3. EISAOESLICHS LZY EREOMIRABEDZEL
ENSETAOZE LR &k 5 HR0 60 DIRE. FHEAM[. O4C
XFZXFARRD LA SHIERICHN T, EFAAERIOMHIZRICRHETNTWL
ZLZY3EHAE (TR, &) b B[R L&ICeEAERIOMIaRIC
RHENS (BORRTRUR) . ROKREIILASHIBAO7ZZOTSR
ZRUTWVS,

SE

1. Furutani, M., Hirano, Y., Nishimura, T., Nakamura, M., Taniguchi,
M., Suzuki, K., Oshida, R., Kondo, C., Sun, S., Kato, K., Fukao, Y.,
Hakoshima, T., Morita, M.T. (2020). Polar recruitment of RLD by
LAZY1-like protein during gravity signaling in root branch angle
control. Nat. Commun. 11, 76.

2. Nakamura, M., Nishimura, T., Morita, M.T. (2019). Bridging the
gap between amyloplasts and directional auxin transport in plant
gravitropism. Curr. Opin. Plant Biol. 52, 54-60.

3. Nakamura, M., Nishimura, T., Morita, M.T. (2019). Gravity sensing
and signal conversion in plant gravitropism. J. Exp. Bot. 70, 3495-
3506.

4. Taniguchi, M., Furutani, M., Nishimura, T., Nakamura, M., Fushita,
T., lijima, K., Baba, K., Tanaka, H., Toyota, M., Tasaka, M., Morita,
M.T. (2017). The arabidopsis LAZY1 family plays a key role in
gravity signaling within statocytes and in branch angle control of
roots and shoots. Plant Cell 29, 1984-1999.

5. Mori, A., Toyota, M., Shimada, M., Mekata, M., Kurata, T., Tasaka,
M., Morita, M.T. (2016). Isolation of new gravitropic mutants under
hypergravity conditions. Front. Plant Sci. 7, 1443.
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<2020FE>

2020%4H30H

PML /R 1 [C K BELFHIEID X 1 = X LD—lm7z f#8H

(ﬁ EE&;(E%*—?—EFF%?E\ BRI EoRliRR 5 —.
RRE)

2020%5H15H

7 LEEDBREYDELZES| ~TEO Y ITHICET
HIEDEYIT. NI MUVD, AIFTEDIED ¥/ LA
S| K DHB~

(BREYZAFRAT EVELZRERT. aMARARFERAZ
TRAZE. FHEKRF)

2020%5H18H

EETDEBRYVINTBHER D ? ~HERDALFRI-EX
MERS VI OBEGHRDILAESHER~

(ELXRZ, FURKRF BLPFRT. RERF, JBRIIKZ,
BREYZFMIFT U/ LBRIARZE. EXF)

2020&5H19H

EYORDERA, O EEEC—FEDARE CHRET DM
~ Anti-gravitropic offset (AGO) &EIEEN D ER D D4
BZRESH(C~

( BEREYMZIRFTI EYREISEHZREFT )

2020F6H4H
DFEEDROHIRRER ICEh o HEEE /@A —MRE L
D5 I ENEHRZEL [CIEAD—

(REKRZ. BEREYANFAAN EEEYZMRET)

2020%8H17H
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gt BREEYFMFT EVECHREFT. FEHEAE. LBIXE
7)

2020%8H20H

T AV VICREBREZERES B DD BD O TLD T
EEFER

(AR BEREY AT MREREFZTEP. TEXSE)

2020%F8RHF21H

AT HEBLGTFETIVOBEEREICHOELCTRIREN
U Chromatin Accessibility (CES Y D HEEENIAET

( BEREYMZITE I\ A AU Y —ARE)

2020F48H25H

BEUIeY Y IDEFERD DHICIFERZHER ~BEA b
L RCKDHERDHERENDE T~

(BREYFRAN RIEAEYFHAMPI HEHRAZERX
F)

2020F9H9H

BYOR O D7ZRT 7=/ BRAHZHER

( BARZMARE EaBlpiiRR Y 5 —. EREYFHRFHN
HAED T LWRERPS. BEZMSERr. A, SRR
PRE. ILBERFE. RRAF)

2020F9H22H
BYOREPREURICEERFRIOEY VI OBOUY AT
VAT LEFER ~ERBED. RRBICKLD. RISEDZHD
SVINOBUYA T~

(EREYZRFRA MREEMFREF]. BIRAE. RRKF)

2020F9H25H

RO SICKD RNA FHEZRWVCERDODEHREE LD
FE(CALID

(BRREYFIRFRT EEFEMIREPT. FEAZE. REERF
EXDELFZAT)

2020F10R2H

BOKSEE (LX) ERICHBIT2Y IO EEHIHOLE
HEFEE

(EREYFRAMN GEMREYZMRE. BARRARRHSE
EamelRRR T Y —. BEERAT)

2020%10H6H
BREY/\T MUY ODCROLHEH, Z#HH
( BREEYFIRFET EYE(LRZRERRFT )

2020%10R816H

ETEREINSD YA 20 RNA DROIRK D# 7Z 2 519
9o C%EH

(BREMSERF HED AT LWFREFT. FRKF)

2020%10819H

S > IDMENRI HILEITBZFHICCHER ~HITIHU
e INTEREEO—ImD S H T~

( BRREYFIRFET FERERZ AR ZRERPT )

2020F10H29H
FEEYDBEEEINDRAICHBIFELFZREE ~ RIS
RS EBY DBABRARFECHIG~
REEWPERIMAE AR, IBE2MITA. BREYZ
SUFT LEWEA LR ZRERPT )

2020%12H1H

T T OEEEDMREEDHBBERRICAD DB ND ~B
BEYICBITF DR S )V AR SEEHABO—in 7 fEBH~

( BRELEYFIRFIPT MRRENRERRZRERPT )

202 14F2H16H

BIEMATERLD D DFMEZRICHMLTVND ~HEERTR
BIEFDEIE &SRR~

(BRMEBEMAPN. FRASE. BREVZWIP EYHeERET
LUy — T/ I OAMRZE. FORKRE. FESEMEI
iEiy)

202 14F2H19H
NEDMEDRE ZHiER - MBI ChiZ DI ZHER
( EEEEYFIRFET FIHAFELEMZRERT )

2021438 1H

IRFSIESE DD ? ~FHX T DT/ LEFTDBESHMC
9 DEEDZAREDBECEB~

(EXOEGZHRZA. TIRAZ. RIEKZ. EREYARTRM
INAFUY—ZRRE)

202 14F3H30H
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EMBL & DS EE

FRMND FEYZIRZAT (EMBL) (FERMN 1 9 y EDHEICKDEESNTVDIAREMT. HRODFEPFE =Y — R
IABVANIVOERIARZESHNICITOTVE T, BREYZFMAAME. 20 0 5SFEICHIESNICBARZEMR

#HEE EMBL EOHBMRREHECEIE.

VURID LOREPIHRE - KEREDHEEIHBS LUREREIR DR

MEBAFEZBU T, AR EEMZRZITO>CVNET, 201 9F7AIC, [ARBHNAMRE LFEARIFIRA

EMBL Z3R L. EEHmENEMINF LI,

\BRERERPIEFTFHBROBR(C KL DMERT N EZRB Ul
FfZENIFTR () & EMBL iR Edith Heard 81+ (/%)

NIBB-EMBL &R&%

£E1E8 2005%7H1H~2H
Mini-symposium on Developmental Biology
(Heidelberg, Germany)

£2@0 2006&F3H22H~23H
Frontiers in Bioimaging (f@i&)

£3@0 2006%F4819H~20H
Monterotondo Mouse Biology Meeting
(Monterotondo, Italy)

£4@0 2006F12HA3H~5H

Biology of Protein Conjugation: Structure and Function
(Gall=))

E5E 2007F5H24H~26H

Cell and Developmental Biology (fAI&)

E6E 2008%F3H17H~19H
Evolution of Epigenetic Regulation
(Heidelberg, Germany)

E7B0 2008%4H818H~19H
Systems Biology and Functional Genomics Workshop
(Barcelona, Spain)

£8E 2008%11821H~23H
Evolution: Genomes, Cell Types and Shapes ([@l&)

9o 2009F4H208~22H
Functional Imaging from Atoms to Organisms ([@I&)

£10@ 2013381 7H~19H
Quantitative Bioimaging (&)

NIBB-EMBL PhD 2435/ 70035 I
2009%10H28H~31H

The 1st NIBB-EMBL PhD Mini-Symposium and 1 1th
International EMBL PhD Student Symposium
(Heidelberg, Germany)

201 1#H11816H~19H

The 2nd NIBB-EMBL PhD Mini-Symposium 2 0 1 1
and The 13th International EMBL PhD Symposium
(Heidelberg Germany)

2013%118218~23H
The 15th International EMBL PhD Symposium M =%
EiE (Heidelberg Germany) & EMBL SREHRS

2015%108228~24 H
The 17th International EMBL PhD Symposium ~D=%
4iiE (Heidelberg Germany) & EMBL SREHRS

201 7F108198~21H
The 19th International EMBL PhD Symposium ~\ D %
FikiEg (Heidelberg Germany) & EMBL ZREHRS




EMBLJ X bE=F—

2005 10826H
"A Database for Cross-species Gene Expression
Pattern Comparisons”
Thorsten Henrich &+

2005%1188H

"Control of Proliferation and Differentiation in the
Developing Retina"

Jochen Wittbrodt &4

2006%F4H812H

"Assembly of an RNP Complex for Intracellular mBNA
Transport and Translational Control”

Anne Ephrussi &+

2006%F6H24H

NIBB Special Lecture (for young scientists)
"A late developer; My career in science”

lain Mattaj &+ (EMBL FiR)

200641 1829H

"A post translationally modified protein as biomarker
for the caucasian form of moyamoya disease"
Thomas Andreas Franz &+

2006812274
"Understanding of biological systems as dynamics"
Kota Miura t&+

2008%F4817H

"Light sheet based Fluorescence Microscopes (LSFM,
SPIM, DSLM) - Tools for a modern biology" Ernst
Stelzer &L

2008%F7H829H

"In toto reconstruction of Danio rerio embryonic
development”

Philipp Keller X4

2016781 2H
"An atypical RNA-binding Tropomyosin recruits
kinesin-1 to oskar mRNA for transport in the
Drosophila oocyte”
Anne Ephrussi &1

2019%48H 2 1H

"Outbred Genetics in Medaka fish and humans -
bringing models and medicine together”

Ewan Birney &=+

NIBB 4R3
2006%9819H
Rudolf Walczak K=ke4:
Julie Cahu K=k

2008&1810H
Thorsten Henrich &+

20194€88A 214
Ewan Birney &+

EMB L &5
2005%10R10H~22H
R KB (EIEECFZRERFT)
B % (EIEETEFHFREFT)

2013%12K48~6H
2 (EYE(EHERERrT)

2015F#3H108~11H
IFH BA FEERREMNRZER)
Frh e (RZEHIERE)
BH RE CLZHBT=E)

EMBO=—F+ IS
201346 A26 BH~29H
=H W (DTREMFEM)

2014F1 H18H8~27H
=2 =& (O FREEYZHRER)
BE RE (DTFREEYFAZIREHEI)

201441086 H~9H
BR RAL (5 FHEMZREFT)

2014F10AH9H~12H
P B3 (EIEfDiEsRErrd)

2015 %5 A6 H~9H
B B2 (FHAFRLETTEPT)

HEH

SRITBDEEX S HEROERETGCF T

Rk B U\AZ Y —RFRRE)

SPIM BEfiR7Z B X 5 HREIC BT DRFEMIRIEHE
B R - Fik K8 (LIBETEMRE)

A bY— MEUBAHEE DSLM OEREMZMFZNDEA
Fh ic - Ml 2 (REESREHRE)
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2010 F 3 AICEAMZMFEE (NINS) D7 XUADTYV R MUXREZEME UCREMERBEICEDE,
BREYMAMARETY VANV ARZLEDET, EBZDH COMREDORAZEDTNET, 2018 FIclF.
BARIZMARED, ESEHEZESVBNAAKREE L OEREEMRZHEET D20 (C. NINS EEEREE
~%— (NINS-IRCC) ZsIILF Ufco INEFTOT YUV A M VRZEDERBZDH COTRZRRETE. &5
S5 ERERMRFAEHEET DcHIC, IRCC [TEE - 4 X—I Y TEWFMFAENFT (IRCC-QIB) b 2019 £F 4
RICEREETNE LIz, IRCC-QIB DOEFIRIFAAERMIAFEFID_ EHFBEAZRDFRIELTNE T,

NIBB - 7UV X b XE GERE
£1@0 201111 B1H~2H
Proteomics, Metabolomics, and Beyond ([@IZ)

FP20R2019F 10H28H~30H
Imaging and Quantitative Biology ([@l&)

NIBB - JUVRA RVKRE GRANV—Z2F0—X
201 7% 78 19H~21H

NIBB - Princeton Joint Proteomics Training
Couse Protein Identification, Quantification and
Characterization ([@l&)

TYUVR NUKREHE
2011 €2816H~19H
TH WE (EREYZHIA

2011 #2H 158~ 19H
B F6 EREYFMFEM)

2018% 1 1H5 B~ 6H
£H BA (EREYZFHI)
B —F (BREEYZEMZA)
BE5 H6 (EREYFMIF)

20194 6584 H~ 6H

£H BN (BREYZHIA)
AR —F (BREMZETA)
HER e (BREEYZHZA)

NIBB 55k

2010 3H 11 H

Prof. A. J. Stewart Smith (Dean for Research,
Princeton University)

Prof. Lynn Enquist (Chair, Department of Molecular
Biology, Princeton University)

201778 18 H~ 22H

Prof. lleana M. Cristea (Department of Molecular
Biology, Princeton University)

Dr. Todd Greco (Department of Molecular Biology,
Princeton University)

201 7F€108 17 8

Prof. Pablo Debenedetti (Dean of Research,
Department of Chemical and Biological Engineering,
Princeton University)

2019%481H
Mr. Dean Edelman (Office of Corporate Engagement
and Foundation Relations, Princeton University)

NIBB /H1E

2010 % 3 A~5 8
Dr. Dayalan Srinivasan
(Ecology and Evolution Dept., Princeton University)

TUVANVKRERE

201698 22H~ 2017488 31H
N B (BREYFITT TR AR ZTER)
ERRIZRTHE (BRSO ERIORIRESR]

2016 10RB 10 HPbL 3 4
BR B (BREYFMZA A RMTZERT)
BRI R [HERERSORINESESX]

JANEZF—

2016%9AH 23H

“Virology meets Proteomics: Understanding human
organelle remodeling in space and time during viral
infection”

Prof. lleana M. Cristea (Department of Maolecular
Biology, Princeton University)

2018 6 B11H

‘New Roles for Motile Cilia in Development and
Disease”

Associate Prof. Rebecca D. Burdine (Department of
Molecular Biology, Princeton University)

2019% 18 15H

‘Single cell resolution of animal development”
Prof. Michel Levine (The Lewis-Sigler Institute for
Integrative Genomics / Department of Molecular
Biology, Princeton University)




COS Heidelberg & MiE:

e

R - )\1 F)LR)LT KD Centre for Organismal Studies Heidelberg (COS Heidelberg) &. £¥FH%E

ZHET AR5 T, BREVFMRFARE

COS Heidelberg LOETIE. INXTICE/NEEFE, YT,

Y. BEMERICRET DHBMR Y. HREPAEREDHESBEENMTONTEX L, 201 9F7AICHE

DR CEEHEZMIEL. HEMFROHGE. Hifiv

BEROHE. HREPAEREDHESHBZEDTNET,

2019%5H30H
Dr. Alex Meizel (W2 Professorship, COS Heidelberg)

EERERENZIC T, COS Heidelberg FrRM Jan Lohmann &1 (&)

CEREEYEERSURR AR

NIBB-COS Online Meeting
202 143A30H

The Kick Off (1st) meeting for NIBB-COS

Heidelberg International Collaborations
Lecture series #1 “Plant Root Development”

202 146H25H

The 2nd Meeting for NIBB-COS Heidelberg

International Colloaborations
Lecture series #2 "Stem Cell"

COS Heidelberg 5/

2019%7H18~2H
faIf B (BWEY AT
& BA (EREYFHTA

NIBB &5
20194582 18~22H

2019%9H8H~9H
Dr. Annika Guse (W2 Professorship, COS Heidelberg)

COS Heidelberg A htz=7—

2019582 1H

“Signal Integration in Plant Stem Cells”

Prof. Jan Lohmann (Managing Director, COS
Heidelberg)

Prof. Jan Lohmann (Managing Director, COS 20194989H

Heidelberg)

“‘Molecular Mechanisms of Coral-Algal Endosymbiosis”
Dr. Annika Guse (W2 Professorship, COS Heidelberg)

HEHAR

RIRIENIDAEINE X F3 = X ODRERER

Dr. Annika Guse (Professor, COS Heidelberg)
BA HIBF (EREYRHERAT

LB BEA (BEREYFHER)
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Global Biolmaging & Dy &E

BEREMZARAIE. TR REMERE CHICEERENFEORE. a1 X—I 2 JHEFBRR P EYEGRER
W RU—ZVJA—ADEE. FTiF/N\AFAAXA—I VIR TSy hT+—L (ABIS) OF#Z#lmeE U TDIRFZ
EEEICEDEHATWVNE T, “Global Biolmaging (GBI)” (&. FRMNDINA A A XA =TIV THFMRR Y RT—TT
%% “Euro-Biolmaging (EuBIl)” hiEHD. EZEBA Ry NT—IBEICK > TEIEZBA ICHE R OEHZ
BT DMIRFEDORMETT . 20 1 8 £9AICABIS & EuBl hhEIEREEIBATE DAL B ZIRZRARIE.
BEMESINSD “Exchange of Experience (EoE. Eif - RERICE DK BERTIRDICHDRFEERE )" ~DSI
PERIDAX—IVIFMERETIHE., TOBEFFHICHEDO>TLET ., S#&. GBIl & U TOENLEELR
ENMEIEIN., ERNEIBRAEHNEICEIESNDSTFETT,

ABiS-GBl §RY ViRID L

2018 108 31 H
ABIiS-GBI-OIST-ResonanceBio Joint Symposium
“Frontiers in Bioimaging” (OIST. &)

ABiS-GBl G h—=2J1—2X

2018 1181 B~ 4H

GBI-ABIS International Training Course for Bioimage
Analysis (OIST. &)

EOE IIl TR
ABIS BEHDHHEBIDERESTE Ch DIUANEEZEREYFHAME
EHARHEBHREFRRDERIC K DMEEE S U LFEAK
& EuBl fR3RM Jan Ellenberg &t (2018, BEIF£THE)

Exchange of Experience (EoE) ~DO&10

2018%9K814H~15H
Exchange of Experience Il (Sydney, Australia)
B EAN (BREYZAT)

2019%98 13 H~ 14H

Exchange of Experience |V (Singapore, Singapore)
ég gé Eg%ig;g j;;g (A(jl?g%g;ﬁ?ggﬁ%s)onance Bio Joint Symposium “Frontiers in Bioimaging”
I E (BEREYZIRZRRT)

2020%F988H~9H

Exchange of Experience V (A>>412/)
B BEA
(B4R

GBI-ABIS Intemational Training Course for Bioimage Analysis (OIST, ;4#& ,
2018)

X (EEE [PR R
- ='

5 -

Exchange of Experience IV (Singapore, Singapore, 2019)
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NIBB International Practical Course [&. ERANDHAREDHIDH EIC. BEREYZFREMTITONDERER

KEI—ATY, 200 5FXCTHESNTLERNBITORE
REUVLTC200BFELDRFEEINTVE T, RESN—

[INAFYAITVANV—Z205 -] ORE
DDTF—XNITATEHEEDOFEICDODVT. RZEL

CTERANDORREZRMICGDR. BEREYFMFEFAAOREEARKRECTRBZITVE T, REBIFRETITHI
EFNFRRETR. B3R, EFMAEBRZRELTVEYT, 20 20FER. FHFEIOF DA ILADTE
[CKDFEESN TV I—AFREZERL. 754V TOUIEF—ZRELE LT,

£18 2007F1H15H~24H
The 1st course "Developmental Genetics of Zebrafish
and Medaka" (Heidelberg, Germany)

E2B 2008%F3H3H~12H
The 2nd course "Developmental Genetics of Zebrafish
and Medaka II" (%)

£3E8 2008%6H30H~78B4H
The 3rd course "The NIBB Laboratory Course and
Workshops on Physcomitrella patens 2008" ([@i&)

F4E 200946H29H~7H3H
The 4th course "The NIBB Laboratory Course and
Workshops on Physcomitrella patens 2009" ([@i&)

£50 2010F18H26H~282H
The 5th course "Developmental Genetics of Zebrafish
and Medaka I " ([#I&)

£6E 2011F118148~21H

The 6th NIBB International Practical Course and The
1st NIBB - TLL Joint International Practical Course
"Developmental Genetics of Medaka V" (@)

£7@0 2012%7H22H~31H

The NUS/TLL/NIBB joint practical workshop on
"Genetics, Genomics and Imaging in Medaka &
Zebrafish" (Singapore)

8O 201449H22H~1081H

The 8th NIBB International Practical Course, The
3rd NIBB-TLL-DBS/NUS Joint International Practical
Course "Experimental Technigues using Medaka and
Xenopus - The Merits of using both - " ([E@I&)

£9m 201648H18H~30H

The 9th NIBB International Practical Course, The
4th NIBB-TLL Joint International Practical Course
"Genetics and Imaging of Medaka and Zebrafish" ([@I&)

£10B 2018F9820H~29H
The 10th NIBB International Practical Course "Genome
Editing and Imaging of Fish and Amphibians" (@)

£1168 2020F 108 19 H~29H

The 11th NIBB International Practical Course,

2020 Academia Sinica / NIBB Joint International
Workshop

‘Genome Editing, Imaging and Regeneration in Medaka
and Zebrafish, and Sea Urchin Embryogenesis”™ (&%)
(Enaiz))

FTSAVIITEF— 202 14E385H
NIBB-Academia Sinica International Webinar of
Aquatic Model Organisms for Basic Biology to
Human Disease Models
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