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ARNICE T 2HIOFERE, F-, TOAHEMBERITIIAPR AN Z VL, &2 THx
X, Y avYa URZOBERFNTIEEZ AT, AERNICE O THIKEAN Rp L-UL &
DX IZHIE STV D DD LTz, WNTEMED Rp % EGFP @iy~ /X7 B & LT
HTExD /v A4 ayyau_"TO/Mik+ ¢, Ribosomal protein S20 (RpS20)
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EVzIE, ETHEEICL DL OBNEVENSN, IHETIEZ OMOSEC X 5 IERT
B NEZFBRLME SN TE WD, FHEEYMOFEFIENZFHL TIE, ZhZE
THELR 1 DAY BAIVEE OFFNTO. KAk - EIR~DOR IR 2 RGHC L 285
TRBURH AFENINATON CTE 2, L L, ERBEEAZABRSICRBW T, ML
NIUZHIT D AT = R LD, R RN R O AN FHIB R OBMIIA
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B ERENT Do

RE U HHBIEE A B TE 5 Ca2t A A=Y 7 &N TC, BB L= A X DO
MIROFRNVE CEEMMEZBE LI 2 A, BERIC K D8P, HDFVEVE
AN D Ca2+ L LIS HANL T EH L TS EEF MBI S iz, Zhud, bl el
FOARNEVHIEAEE TWD Z & 2mRT 5, FAT. ZOBIGMT L O IEHT M
SBRRICE VB TR SNDAEHMRBRTHL EER, Ca2tAf A=V T &2 FNT
FPITMALD A T = XL ZFEHITHENT LTz, T ORER. A X T O T EEO KRG R
REy (MSH) PEAEARRIZ. 14000 CHERE, FERTMESA Opnbm (2 L0 UV 4
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gL LTI 6 ZEBHALNITR o, REIFT—TiE, MlRONISERA =X
L, EEEREEI VTV A DA A=V TICE WV BEET 00 ERRE
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Z#Z k. A. Fukuda et al., Direct photoreception of a pituitary endocrine

cell, melanotroph, induces a hormone release. bioRxiv, doi:

10. 1101/2023. 08. 02. 551597

HEEN : RAES Buh

E 528 BEYHEEL IS —
HIFF: 2024422 A 22 A (K) 16:30 (kA
S« BREEATIER) F102 638
JE%& : Pingping Qian
FTJE: Graduate School of Science, Kobe University; Graduate School of
Science, Osaka University
RSk« JGE
1#ERE: Interplay of transcription factors and signaling peptides controls root
vascular patterning
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Plant vasculature functions as a sophisticated structural support and long-—
distance transport system. Its physiological role is attributed to a highly
differentiated and organized structure, comprising phloem, xylem, and
(pro) cambium cells surrounded by pericycle cells. During root vascular
development, periclinal (longitudinal) cell division increase the cell files
and make the cell pattern, whereas transverse cell division contribute to the
root elongation. The entire process of vascular bundle development can be
divided into two stages: primary and secondary growth. In our study, we have
revised the root vascular development model for primary growth, which differs
significantly from that of secondary growth. Our current focus is primarily

on understanding the mechanisms underlying the development of each cell type



into an orderly spatial structure (patterned development) from root primary
growth to secondary growth.

Our recent research [1] revealed a feedback regulatory system consisting of
phloem—Dof transcription factors and phloem—expressed CLE peptides, crucial
in phloem patterning. We demonstrated that phloem—Dofs alone could trigger
the entire process of phloem development. Simultaneously, they induce genes
for secretory peptides (CLEs), which post—transcriptionally decrease phloem-
Dof proteins in neighboring cells, thus restricting excessive phloem
formation. Normal-positioned phloem cells appear to overcome the effect of
CLEs by reinforcing the production of phloem—Dofs through a positive feedback
transcriptional regulation. In addition to phloem—expressed CLEs, several
xylem— and procambium— expressed CLEs have been identified. Our recent
findings suggest that the phloem pattern is also regulated by the CLE signals
emanating from the xylem—region and xylem—neighbor procambium.

In another previous study [2], 1 also discovered that xylem—expressed CLE9/10
peptides negatively regulate the proliferation and development of xylem
precursor cells. Corresponding to the regulation of phloem—expressed CLE in
phloem pattern formation, we also find that the xylem pattern is regulated
not only within the xylem region but also by the CLE signhals emanating from
the phloem—region and phloem—neighbor procambium.

Interestingly, most CLE members can repress phloem and xylem development
through the same BAM/CIK receptor system. Considering the character of
secreted peptide mobility, our results suggest that a large number of CLE
peptides from different regions of the root primary vasculature
antagonistically act on the same receptor system and ultimately contribute to
the formation of the overall vascular pattern. We also find that such spatial
regulation is not only important for root vascular primary growth but also
secondary growth.

The grand blueprint is still being further refined. We hope that once we
clarify the detailed interactions between CLEs and BAM/CIK receptors and
their downstream signaling regulations, our final results will mark a crucial
step forward in investigating the molecular mechanisms underlying the entire

process of plant vascular development.
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{#/&H: Transitioning from academic to pharmaceutical industry: with the
perspective from a biologist

R

After doing researches in academia for years in the field of biology, some
people will shift to pharmaceutical industry. The working environments are
different and the mindset will also be different accordingly. In academia,
understanding the molecular mechanisms of the biological process are often
the ultimate goal of the research. However, in the industry when discovering
the new drug, the focus is on the efficacy and the safety of the drug,
understanding the mechanisms of the drug is secondary to some extent. In
industry, you will work with the help from the chemistry team to perform the
biological evaluations, therefore providing the proper feedbacks to the team
is also very important.

From the drug discovery stage to clinical trial, the biological evaluation
process stems from the academic research findings, which normally include
proof of concept study to identify the druggable targets, evaluating the
biological activities of the compounds, pharmacokinetics analysis, toxicity
evaluations, pharmacodynamics analysis, and the indicated diseases related
efficacy researches. A whole package of the above mentioned studies findings
will enable you to enter the stage of investigational new drug application
(IND) enabling, which is the final stage before clinical trial initiation. An

introduction to this whole drug development process, particularly the issues



shall be considered when building the models to perform the evaluations will
be the focus of this talk.
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HINZZETH D05, RPTHNZIE, FREBREE TO HIRA M Y iR L7 T HARSE e
235 DNA A FIACDZAV 2Rk 4 ) MEEN S H 2 ERHE SN TWD, 2D &
5. DNA A F/ALITERY T2 < Bkx 72 /E OB B S < B et I LD AR S
TWHZ ENRTRIND,

Z D XK 512 DNA A F AL DHERFIC BN R BAEDFAET D D72 51X, DNA X F/ufb/N
B — AR - BRI LA B 2 R ENE 2B 5 Z L T, WRICHET D0
TR Z DREMEICOWTHD Z EMTE LD TIERWIEA S, Ak IF—TIX
DL D AFUC TS X RN Z AV E THY MATERERIZ OV TR L2y,

— O HITBENREREZNWCbDTH D, BIRIZIZY v A XF XF D DNA A F
IALDHERFITE < 7 v~ F R T OEREZ VT, & IB-S72 DNA A F v
{CEVEEDIRIT 24T o 70 FDFER. &7 LAHKD DNA A F AL DA 3R FTHY 72 DNA
AFIACO¥EMZ 5| E BT 2 & 2mEd DR A5, TAUTEAE 5 CIRLE
L TH. 2% DNA A F /LRI, B2 AD T ¢ — RNy 7B AET 5 2 L &R
LTWaI[1l,

TOREE RN ERERE T O L OB 2R, ERICEMPIHEET S
ZEIRY7L BIREREE FICH1T 2 DNA DA F AL ZFI LI b D TH D, £OXGLE LT



(X3 A XFRF ORI Tl D7 o240 HRERE HV, B@FETOY
TV T LT BTA R DNA A FIACIRREORIN 21T o7z, TORER, BREEM
DOHEMNZI T D DNA A FIALDFHBEZ 27 ) DO THL M LIz & & b,
DNA A F /AL T ) L EROHBECIIFHi 2@ L TRO TLZETHDH Z &, £ L TH
E DB FIZIB W TIEZFHIR 7R DNA A F/UALELR R oD Z LB NIRRT
[2],

At IF—TIEHLLEDMA, XY BT HATZERNFIZONTHFEIT LoD, K
RS NGRS % & 0 O DO MPEC SN T hikim L7zu,
2 3R
[1] Ito et al., PLOS Genetics (2015), [2] Ito et al., Genes (2019)
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BZR/BES $RBK % HULMT 43 FHERE /0L AS & 72 & T3 A RS 2/ T L 72,
PEFHEIZ I\ T, BZR/BES B85 K13 E O K+ GSK3 % F-—1 & GSK3-BZR &
Va—VEER L, MHRNLEL T T ) AT aA RIGERET TR, MEFRIES
W DFRA T E LM Z2HIE THLIZIETE 5L, v aA XFAFITBWT 6 2fFET
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B2 20 ORF OB OB TR, FxITET LV a iyt =240 63K
¥ —8 MpGSK 23R & b DT o —L LTEe b 2 E2H b L
(8], & BiZ, 3 FRHMAFHT 6 BIR FREK F1I R &E < 3 DDA (Type-A~C BZR #ix
BRF) ICHFTELZEARAML, ZRETERICHTSNTE I, XFXF 0D
BZR BR 5K 113E DD 1 %H (Type-A BIR EEER 1) 1RO TNWDZ &R L
Too B=I71E3 RMIC 1 2P0 3 DO BIRERHIN T2 Ff->THE Y, ThZhIlH
DOREZFFD, FFIZ, Type-A BIR G K7 & 13RO RMEITIRT 5 “FEdH” Type-B
BZR #55.K - MpBZR3 7% = 7 Hi#) DA VEAFEGH T do D 3 a O g O # AR IC B 1T
LEERGFEANFTCHLZ L ERAM LTS (Furuya et al. under revision) , Z
A5 1L BZR 55K F OWFFEFEIR DILRTET T < | WA MHEATEOEGIZE 24858 &
LTHHELTETWD, I ZEEE X CTRAERIEEK 7 OMEE DA E L it b~
DEFHIZOWCafgam L7200,

ZE R

[1] Furuya et al., J. Plant Res. (2013), [2] Furuya et al., FEBS Letter
(2014), [3] Furuya et al., Development (2018), [4] Furuya et al., Front Plant
Sci (2019), [5] Furuya et al., J. Plant Res. (2021) [6] Furuya et al., Plant
Cell (2021), [7] Furuya and Kondo, Genes Genet Syst. (2023), [8] Furuya et
al., Plant Biotechnol. (2022)
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ME LRMEOIER TR A Z 7263 2 & 2M 5N Lic, WIS, R HETHEOMIEIZ A
MmO NEBEOTm—7THEL, JRA AU v MI#EE TIE Ml S84 i &
S THEBRECHWHAEL TV 2 Z e 2H6NI L, ZLTZohN, AU v b
MEWSED T 7 b I A ARLERI 7RI K > TA U TR | MEAE O IR T A3 AR
PEHZGI SR T Z 2PN L2(D), & OITWHIBRARISERIC L - T R A OIME
Fr& U CORGHREZ L0 FECERR U, R ORI O TR 23 50 SR8 72 i PASR I Bl
HNZ G- L T2 alRErE &2 L L7,

FANFHULE, MR E DR 62T 5 R A b L AT, TERE AL & 528
TOHAAITHEH L, DORECAZBFER D 72 0 T2 AEE B 7 & B E 7R FIE
EALAEDE TR A TN D, VAT T IRE R, INEN D =
X7 NRZERTHBEIT M OMEEZFZHRT L7201, EAEHLhomEICHin-7
LB E Lo EERBIER AT 9, S DITIERICIE, EAICKREZ < b8 5 lkE
BT 0, BEIIED Fit B N F A P LA L EENKFT D md A E) ) A
FLADZRITHONT, ZRETITHTOD PRIRERE b L I4 % ORI
CIANE TN
(1) Soichiro Kato and Hidehiko Inomata. Blastopore gating mechanism to

regulate extracellular fluid excretion. iScience, 2023

UGN

E 523 @AM ELIF—

HIEF ;2023412 A 13 B (k) 15:30

Bt - BOEMRSERE A427 B =

FEF AR B

FTIE « KBRS KFBEE R AR PRI M2 seE B

T MBS A =D AL T s 2 BRAR 5

REZE

DEEBMERTE ) (3. BEEAEDOLBEHELARELZ AL TN LB LN TN S il
R M N E CTH 0 . AR OER 2 2B W TEHEERAEBRELZF>, YU U A



VEORMIE TEEMIZR TR, MR EoEBMERE S M EE 2 BE L,
T B R DI FUEIFEICEE MBS 2H 5, v MG MamEFERMmIcB T, K
E - KE - IV - KO SIEEBMERE A L, 84 - AT - Bide - 1E
WHEMEFP R ICEERERERT-T, & MCBWTHREOEEBEICRENET D L, K
JHIE « ZEAAESAL - RESCR « MEFEZ2Z0EEIERE WEWR) ZolskZd, £
T T, Bl a a7 U A L ZAEGYE (Covid-19) DHEERXE X XO—KLH, K
EWEOEDEDIR FICh D Z & NHE v, AT/ NERE OSSR BUEE N
THEWELATESLN TN D,

EEMRE T, NEOEKRE—4 —% U X7 BEAKR EBA A =) [CL D ERE S
o, WEXA = NTEENITEWNAEN DA, MIEENICB N TEEY 7 2=y
ko (EEEH - PREH - B8 OB RA~L AT bd (1], bLb Y
A ZUHSLTHREIC R E N AE T D & MEBEOEDENMET L, & MZBW TS
FRESIERZTZENMON TS, UL, TOEREHICHELLT, 41
=BT ET 505 T8 (XA = ASETRTBE) OFEES, T b o BR
7255 TREREICIIRTE S ORMNR SN TV D, HTo, EBH A = DML TRE
IZ XD BI&EZ SN DB OZKNE - IRFERITRIEFRY ORBIZH Y | BRI
EIFBRFE STV,

Z OB TITHRW T, BRE TR, TS A = ML THE D 55 1 SRR

HUTHE DHNZER O fLFR, A A = AN TR A% R e BT TSRS T 2 DRk
REZETTER (1 - 4], BUES, FTBFR=IZRWT, 4 A = AL TR DB
BT VA CTh HiEEMERE 7 7 2 R+ A (Chlamydomonas reinhardtii )
ZTEM L. BEROBHY A = AL TR Tl OBERERRAT Z Ak L T\ D, Thb
HHAA A = AN TR o ¢, FBB18 (Flagellar Basal-Body protein 18)
IR D HIEM D X2 LRI, D hA—Y 1/ (CFAP298/C210RF59) A3k
FBIROFIKZ R ETHY MEDYET T ED 7 T I FET ALK
(AFBBI8 #k) bk EEENWER T 2R3 2 L5, FrICHRIEWN G Th D,
K 27—, BHOPIEL VA SN2 572 FBBI8 #Z L /37 E DR, KOV T
I REJ A AFBBI8 ZE WA O RBIUMNT OFEREFEN L, T & A = AL T
(231 % FBB18 Dy FHEREIZ DWW T, BIRFRE TITH N> TWD Z & Zifam L7V,
Fro, Fex OMREICB W THIEE TIZFAE SN TV OO X A = AL TR &
FBB18 DR OMRERIBTENES, Z I E TOMFERRZ BN & LIS BOX A =
KA THIZED F AP OV T H IR Tilam L7z & B2 T D,
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1)Y. Hamanaka and S. Shiga (2021) Photoperiodic control of
electrophysiological properties of the caudo—dorsal cells in the pond snail,
Lymnaea stagnalis. J. Comp. Neurol. 529, 3360-3374

2)Y. Hamanaka and S. Shiga (2023) Unique morphology and photoperiodically
regulated activity of neurosecretory canopy cells in the pond snail Lymnaea
stagnalis. Cell Tissue Res. DOI: 10.1007/s00441-023-03799-x

3)Y. Hamanaka, M. Hasebe, and S. Shiga (2023) Neural mechanism of circadian
clock—-based photoperiodism in insects and snails. J. Comp. Physiol. A DOI:
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Innovation products are in the form of technology, software, systems, and
even policies. All of them must have an impact on society that, including
general users, government agencies, and industries. High dynamics of research

and technology require research innovation oriented towards product



industrialisation. Research is the main motor for producing inventions and
innovations, which, in turn, have an impact on increasing the nation’ s
competitiveness. It needs to improve the science and technology—based
economy. The key steps for managing technology and discovery are scientific
discovery, invention, innovation and technology application. One of the
projects being explored in our research group is based on biomarker
exploration for developing the early detection for monitoring the care of
patients that already collaborate with the National Pharmaceutical Industry
Innovation culture encourages national independence, meaning innovation must
be prepared for higher education, academics, and community.

We choose biomarkers for metabolic disorders, autoimmune diseases for humans
(i.e.diabetes mellitus, hypothyroid, hyperthyroid of autoimmune thyroid
disease/AITD, also rheumatoid arthritis), and biomarkers for detecting
pregnancy in large, small, and pet animals.

For human diseases, we have already developed a rapid test with a
biomarker of GAD65 (glutamic acid decarboxylase 65 kDa) for ecarly detecting
and predicting type 1 diabetes mellitus, TPO (thyroid peroxidase) and TSHR
(thyroid stimulating hormone receptor) for detecting AITD also MMP-3 (matrix—
metallo proteinase-3) for detecting rheumatoid arthritis. For the developing
of Type 1 DM, GAD65 markers was developed by using polyclonal, monoclonal
antibody and recombinant protein, then was applied to rapid test with reverse
flow immunochromatography assay technique with two lines of control and GAD65
recombinant protein as the test line. TPO and TSHR were developed in
recombinant protein, then were applied to rapid test with lateral flow
immunochromatography assay technique with three lines of control line, TPO
and TSHR recombinant protein as test lines. Besides, the MMP-3 was developed
in polyclonal antibody and applied in an immunodot based assay and this
marker potentially being develop in recombinant or monoclonal antibody . All
the test schemes were evaluated for sensitivity and specificity using the
gold standard test available on the market.

Why do we choose biomarkers for developing medical devices? First, a
biological marker indicates normal biological processes, pathogenic

processes, or pharmacologic responses to a therapeutic intervention, which



has many applications in disease detection and health status monitoring.
Second, biomarkers can improve the understanding of disease and provide
information on the presence of disease, or disease susceptibility, in an
individual or predict or monitor patient response to therapeutic
interventions. Third, the role of biomarkers has been exponentially
increasing in guiding decisions in every phase of drug development, from drug
discovery and preclinical evaluations through each stage of clinical trials
and into post—marketing studies

In conclusion, novel molecular biomarkers may be developed into simple
diagnostic tests assaying one or two biomarkers or more complex tests
considering multiple biomarkers. The discovery of novel molecular biomarkers
and the delivery of personalised medicine are becoming priorities in
government—supported health programmes
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Ishimatsu et al. (first & corresponding author), “Size-reduced embryos
reveal a gradient scaling based mechanism for zebrafish somite formation”
Development (2018).

Ishimatsu et al., “General Applicability of Synthetic Gene—Overexpression
for Cell-Type Ratio Control via Reprogramming” , ACS Synth Biol 3, 638-44
(2014).

Ishimatsu et al., “Emergence of traveling waves in the segmentation clock” ,
Development 137, 1595-1599 (2010).

Horikawa, Ishimatsu et al., (co—first author) “Noise-resistant and
synchronized oscillation of the segmentation clock” , Nature 441, 719-723
(2006).
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Nutri-developmental biology: impacts of nutrition histories in juvenile
stages on growth, organogenesis, and lifespan
W2 (REI T —IXAARETEMLET)

Postembryonic development is characterized by massive and rapid growth of
juveniles. This developmental stage, in early life, is heavily influenced by
the quality and quantity of nutrients consumed by the juveniles. To study how
juveniles adapt to various nutritional environments, we have been
characterizing growth and organogenesis in Drosophila melanogaster larvae
under various diets, and in addition have been performing comparative
analyses of Drosophilaspecies with distinct feeding habits in nature. On the
other hand, the impact of the nutritional environment in the early life -
referred to nutrition history— is not restricted to that stage, but that it
also exerts long—term health effects later in life, even to adult stages
However, the underlying cellular and molecular mechanisms of these effects
are only just emerging.

To dissect the far—reaching effects of the nutrition history, we imposed
various dietary interventions during larval stages of D. melanogaster, and
subsequently quantified lifespan of adults maintained on the standard food.
As a larval diet, we used budding yeast, Saccharomyces cerevisiae, which is
one of the major ingredients of laboratory media for D. melanogaster. Taking
advantage of a single—gene knockout collection of S. cerevisiae as a source
of diverse nutrition histories, we fed larvae with individual yeast strains
from this collection and isolated those causing larval growth retardation
and/or a decreased pupariation rate. One of the isolated yeast strains,
nat3D, led to a shorter lifespan in adults compared to a control yeast diet
To understand how this nat3D diet in larval stages shortens adult lifespan,
we performed a series of multi-omics analyses of the yeast diets, the yeast—
fed larvae, and adults with the yeast diet—history. Our results strongly
suggest the possibility that the function of a histone acetyltransferase,
Genb, in larvae was diminished by the nat3D diet. We are addressing whether
the diminished Genb function in larval stages is a cause of the shorter
lifespan in adults, investigating the larval tissue or cell type that

contributes to the early death of adults, and identifying key nutrients in



nat3D that reduce Gend function in larvae.

References:

Watanabe et al. Interspecies comparative analyses reveal distinct
carbohydrate-responsive systems among Drosophilaspecies. Cell Rep. 28:2594-
2607 (2019).

Kanaoka et al. Inter—organ Wingless/Ror/Akt signaling regulates nutrient—
dependent hyperarborization of somatosensory neurons. elLife 12:e79461 (2023).
Tsuyama et al. Dynamic de novo adipose tissue development during
metamorphosis in Drosophila melanogaster. Development 150:dev200815 (2023).
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[1] Hasebe & Shiga, PLOS Biology (2022)

[2] Hasebe & Shiga, PNAS (2021)

[3] Hasebe & Shiga, Zoological Science (2021)

[4] Hasebe et al., Journal of Insect Physiology (2022)
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SiE A

{#/8H : Model systems can be used to understand higher forms of learning and
memory.

MRS

Typically, when people talk about associative learning and memory, they
focus on simpler forms such as classical and operant conditioning of
relatively simple behaviours. Using the Lymnaea model system very good work
has been done using these forms of associative learning. Many great papers
using Lymnaea have come from the labs of Japanese scientists, and I have been
fortunate to work with some of them (e.g., Professors Ito and Sakakibara),

Today, however I would like to focus attention on more complex forms of



learning and long—term memory formation (LTM) in Lymnaea: namely Configural
learning and the Garcia—effect. Configural learning is a higher form of
associative learning. Configural learning is where the organism forms an
association between two stimuli experienced together that is different from
the simple sum of their components (Giurfa, 2003). The Garcia—effect is a
special form of conditioned tase aversion that requires that an organism
experience a totally novel food taste followed sometime later (it can be
hours) by nausea. The organism then avoids that food substance for long
periods of time (in some cases a lifetime). Both Configural learning and the
Garcia—effect have now been shown by us to occur in Lymnaea. I will show how
using these two forms of associative learning have allowed us to study the
role played by MicroRNAs in LTM formation, how instinct (i.e., novel predator
detection leading to anti-predator behaviours) may be ‘implanted’ 1into the
nervous system) and how even a 5b—-min exposure to a novel food substance
causes the formation of LTM that may persist for at least one week. Finally,
I will also show how a ‘cocktail’ of agricultural insecticides, herbicides,

and fertilizers alter learning and LTM in Lymnaea living in those waters.
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L., MlaoBHEER (self organization) ITIKfF L TIELILD T2, S RAYITITER
KT, ZOHIME LTEMIERSET D2 HONIEEAETHD, I OERMG L TIdlEk
WARD~ 7 v G EED Z LIXEHTH O . ML ~UL TORBEFSOBAE AR
REFHIEND,

LR R AR T D %, B NINLAR 22 A BAE AR & 25 5 | R E T RE 72 5548 Cube O
BTSSR Lie. BERICMERE OB VI, T r—A 7 VORI RICE S =
L&Y, BERPOANT ) A RELRETLBE) - iS5 2 L &rHEE L, 6K
vty hTORD TN LTV ) A FOBEZKRIEIZH L85 LN TE
721, ZOCube ZANVTT ) A FOFXFx VT ELTHWSZ &T, in vitro B5EIZE T
LY il 270D xR TP EN 2 G DIATe Z LR AREE 72D [ 1) 3D /8o A
7V B e T IR T 0 =R OCTEARIEE, 2) Cube 7 L — A DERFHI K DK IM9R
)% R U T S48 EOM D JRfEfIAE, 3) WiRT v 7T Cube & % 0 % % FELEAIHEZR
Cube—in-Chip IZ X 2 K F-IREEABLTERCHIE, 4) KLk HAREAEHA#AT 23 AT 8872 Organ-—
on-Chip OHEEE, 5) Cube ZRHil HICERREHASE 2 Z &ICk V| ER3FHNHD 4
DAA—=T T ZERLTET,

At IS =TI INOEMOME LIGHEBNTT 5,

1. Hagiwara* et al., Advanced Healthcare Materials, 5, pp. 1566-1571, 2016.
2. Takano, Koh, Hagiwara* Micromachine 13: 2, 2022.

3. Suthiwanich, Hagiwara* Advanced Materials Technologies, vol. 8, issue 4,
2023.

4. Koh, Hagiwara*, Communications Biology, 6, 2023.

5. Koh, Hagiwara*, bioRxiv, doi.org/10.1101/2023.02.25.529996, 2023.
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(Marek et al., 2022) . WNFIROA X 7ZEBED OFBUIIR S TEY | SEZMN
AR B O EE T3 BLE S LT W ATREME MR ST D (Liharska, et
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HHMN, 7a—rHEOIELOENRKELS (MeNeill et al., 2020), {ERK S 37 R
fu7s E4720F Embryo #ILARE OFREHIAE Z FFEL L TV D 2B 522 TRV 9 2. IMN[E]E
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B CTELNAHATH D, BIEFHE~ YR ILE N TOWRD 2 b DR EDOHHFHETF
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T, FERH O~ At EaI=a s —va VY OFETH D Ultrasonic
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[#H@H: Deconstructing human musculo-skeletal development in vitro
R

Skeletal muscles and vertebrae derive from precursors located in the
embryonic segments called somites. These structures form periodically from a
posterior tissue called Presomitic Mesoderm (PSM). The rhythmic formation of
somites involves a molecular oscillator called segmentation clock which
drives pulses of Notch, Wnt and FGF signaling in the PSM. Virtually nothing
is known on human somitogenesis as it proceeds between 3— and 5-weeks post
conception when embryos are extremely difficult to access. We have developed
protocols to differentiate human pluripotent stem cells (ES/iPS) in vitro
into PSM. Single cell RNA-sequencing comparison of these human cells
differentiating in vitro with mouse embryo PSM reveals that they faithfully
recapitulate the PSM differentiation sequence in vitro. Using our in vitro
system as a proxy for human somitogenesis, we were able to demonstrate that
human iPS reporter cells harboring a HES7 fluorescent reporter differentiated
to PSM exhibit 5-hour oscillations, thus identifying the human segmentation
clock. We have also succeeded in generating PSM organoids that can
sequentially form somites exhibiting a normal antero—posterior pattern in
vitro. By mimicking key signaling events leading to muscle formation in the
embryo, we developed directed differentiation protocols which recapitulate
the developmental sequence of myogenesis. We then used these cells to
generate new in vitro models of Duchenne Muscular Dystrophy and to pioneer
the production of human satellite cells for cell therapy strategies for
muscular dystrophies. Our work provides a framework to study early stages of

human myogenesis which are poorly accessible in the embryo.

Zoom meeting registration, due date July 19th (Wed)
Application Form: https://forms. gle/WFbS8hQVXoFZ3zB717

G

HZAZE : http://www. biken. osaka—u. ac. jp/news_topics/detail/1549

English: http://www. biken. osaka—u. ac. jp/en/news_topics/detail/1549
WG BEYIRFITET ERFE 8 A4 K ishitani@biken. osaka—u. ac. jp
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#&E :  Genomic regulation of adult stem cells
ML

Adult stem cells replenish tissues through their activities of self-renewal
and lineage differentiation. These essential functions of stem cells are
ensured by transcriptional and epigenetic regulation. Fidelity of gene
expression, in turn, relies on an accurate genomic content, which must be
safeguarded from endogenous and exogenous mutagenic processes. We aim to
better understand stem cell genome expression and stability by exploring the
questions: How is gene expression controlled allowing stem cell fate
decisions? What are the cellular mechanisms protecting stem cell genomes from
mutation and what happens when they fail? We address these questions using
the Drosophila intestinal stem cell model system, a simplified model system
with excellent genetic and genomic tools.

In the first part of my talk, I will discuss insight we have gained into
epigenetic regulation of the stem cell lineage, investigating globally how
chromatin states change during differentiation revealing underlying
principles of chromatin changes during multipotent adult stem cell
differentiation.

In the second part of my talk, I will focus on understanding how the stem
cell genome is altered through spontaneous mutation. Our recent work in
Drosophila and that of others in mammalian model systems have demonstrated
that adult stem cell mutation is frequent and can have significant phenotypic
consequences on adult tissues. Importantly, the underlying causes driving
mutational processes remain to be fully understood. In particular, I will
focus on our unpublished findings (in prep) regarding tissue—specific
buffering of replication stress via nucleotide pool sharing.

https://institut—curie. org/personne/allison-bardin
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[1] Ishiguro K et al. Genes Dev. (2014), [2] Kim J, Ishiguro K et al.,
Nature (2015), [3] Ishiguro K et al. EMBO rep (2011), [4] Tanno N et
al., Sci Rep (2020) , [5] Ishiguro et al., Dev Cell (2020) , [6]
Takemoto K et al., Cell Reports (2020), [7] Fujiwara Y et al., PLOS
Genetics (2020), [8] Horisawa—Takada et al., Nature Commun (2021), [9]
Tanno N et al., iScience (2022)
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[1] Zhu et al., Nature Communications (2020), [2] Yamaguchi et al.,
Developmental Cell (2013), [3] Winter et al., Developmental Cell (2011),
(4] Yamaguchi et al., Science (2014), [5] Pelayo et al., Curr. Opin.
Plant Sci. (2021), [6] Pelayo et al., Plant Cell (2023), [7] Yamaguchi
et al., Nature Communications (2018), [8] Yamaguchi et al., Nature
Communications (2017), [9] Yamaguchi et al., Nature Communications
(2021), [10] Wu et al., Plant Cell & Environ (2019)
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{#@ : The art of silence: Replication forks, histone chaperones and gene
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DNA replication in eukaryotes is accompanied by the disassembly and
reassembly of nucleosomes and the transmission of the existing epigenetic
marks to the newly assembled chromatids. Several highly conserved histone
chaperones are central to these processes. The establishment and maintenance
of the epigenetic landscape of the cells is essential during the development
and differentiation in metazoan while loss of epigenetic information has been
associated with various human disorders including cancer.

Replication forks pause at numerous positions throughout the genome, but it

is not known if and how the stalling of the forks affects the reassembly and



the maintenance of chromatin. In my lab we study these processes using S.
cerevisiaeas a model organism. We apply drug—free gene silencing assays to
analyze the genetic interactions between fork—associated histone chaperones
(CAF1, ASF1, FACT) and genes that regulate the stability of the paused
replisome (TOF1) and the resumption of elongation (RRM3). We also study the
regulation of CAF1 by protein kinases involved in the regulation of DNA
replication and the cell cycle (DDK and CDK). In this presentation I will
discuss our recent results on the genetic interactions between these factors
and provide insights on how DNA replication and the reassembly of nucleosomes
is coordinated. I will present a model suggesting that the pausing of the

replication leads to epigenetic instability.
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