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Abstract

RYRTIVYR, AHAEVQEBERNBHYOZ<KEIREROBETEREL., ABEZRNICE
kBB CELLNEFTRERZEZAD, LALBHNSRIENSOF1I—EBIREE. AADOE
BOTFIANEBRTEIDFANZALBRTHATH D, WEIITLARYOEREEBMRIBIC &
WAIHICEEIZREZARL . ERFERICNERT2ENCa2+RELENEUB L, &
HHORKAREETCa2+RANMEB/L LOESRRMBEIRAICBE TS L ZRKREL I (Wakai
etal., 2021 Proc.R.SocB). LA L., ChIUBRZERES JTFHIIGHESHATREGEV, SE, 2ENCa2
+tRELANBOVTILEALAX=2D20T 108, BREBMRAIREEZEE THRAREEICED
T2 (mhTd ) cEezRHLE, BHORA I TR REMBBOCa2+HEHER, REBEERE
Eof,
BEHMBEOREZFAND O, BHERBRCEREL T, TEBH ., BXYEOHEOARARG
TANARTEDLDIA TV, TANARBAZERASEFEL ., BEEROPIZE>TRIEES
OHEHRETHZ. BHERET T &, ABRFAFLSTANREKEEL Iz, —F TRERBEMHEA
CHRHEU-BCHRXOBRBHAREHENICERS LS, BERZRIC, FAARBRIFHRD
FEHSTANARY SHCHROBEBARALBEZ MDD ZENHSH LK 2 E(ERTBERF. Tot
suka et al., 2022 11th International Tunicate Meeting), &t & REEHEOEFRZAND -H, TR
M7 1 20 BHEEFAWTERICHHFBGCaMP6sD3DT A 7 4 X—T > J & TR BB A
ZREML Iz, RRELOREMIBE@ATEN)TEOREA SCa2+EBARBE NI N TRE
oo NESRBRELSRHEZZTZZ0MIEL. ZEERZRFIZIRESMERTHZIEEEASND,
REEROEFICEAMP H'BEEEL, AESRORKMR TCa2+RE LR ICH WV TCAMP IRE R L
AU, KARODLSBHEBLARILOFEME, SEBRVE R ZOMOBENBEENDEREXS
—XLDRBICHRID,

Many marine sessile organisms, such as ascidians, sea urchins, and barnacles, undergo
metamorphosis during their growth, dramatically altering their body structure and lifestyle.
However, the molecular mechanisms that convert environmental cues into metamorphic signals
within these organisms are largely unknown. Recently, a system was developed to induce
metamorphosis in the ascidian Ciona intestinalis using mechanical stimulation. During
metamorphosis induction, it was discovered that there were two increases in Ca2+ concentration in
the palp, and that Ca2+ waves propagated throughout the entire epidermis of the trunk before the
trunk epidermal cells moved posteriorly (Wakai et al., 2021 Proc.R.Soc.B). However, the
metamorphic signal after this event is still unclear. In this study, real-time imaging before and after
the two increases in Ca2+ concentration revealed that mesenchymal cells move out of the
epidermis and into the extracellular matrix layer. This cell migration occurred simultaneously with
the posterior movement of epidermal cells, following the Ca2+ wave propagation. To investigate
the role of these migrating cells, observations were continued after the tail regression. Prior to
metamorphosis, the perimeter of the ascidian larva's tunic was covered with test cells. Test cells
are non-self accessory cells derived from unfertilized eggs. After tail regression, the test cells were
shed from the anterior trunk. Conversely, self-derived mesenchymal cells that spilled out prior to
tail regression remained within the tunic, revealing that external cells are replaced by self-derived
tunic cells after metamorphosis. To investigate the relationship between cell migration and Ca2+
propagation, 3D live imaging of GCaMP6s in the epidermis was performed using a Nikon Disk
microscope to analyze the dynamics of Ca2+ propagation. It was suggested that Ca2+ propagation
was initiated from the epidermis near the aATEN neuron directly above the ocellis. This cell, which
receives projections from the palp neurons, is considered to be a unique cell that drives
metamorphosis. Additionally, cAMP was found to be involved in metamorphosis, as the Ca2+
concentration in the palp epidermal cells was followed by an increase in cAMP concentration.
Tissue-level analysis like this study will shed light on the mechanism of metamorphosis in sessile
organisms including Ciona.
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The role of the second—messanger in the beginning of Ciona metamorphosis

1. HIREBRFROBE

RV RTOVR, AHAEVWSBEMBFEIVDESILIRREDBIRTEREL., ABEEZEIMICELIEELICIVEFHRAEER S,
LAOLEARSIRENSDF1—EHDREE. KRADEREL T FIAELERTEIDF AN XLITITHATHS, hE21I9LARVYDE
RBEBMARICKYAINICEET S RE[MFE L, TEFERICHBERT2ED Ca2+EELRNELSIIE. AR O R LM
2K T Ca2+iRMMRIBLI-Ob R KR MAAN RS ICHEET 52 EEFK R LT- (Wakai et al, 2021 Proc.RSoc.B) . LML, S LAREZERES
GFIVEHASMATEIEL, S0, 2 ED Ca2+BE LRRIEDIT VIS LA A=V T (2&Y, BFRBHENREEZBI THRNEE
BIZBETL2CRHETR)CEERELE BRIV EREMED Ca2+niEk . B ABEERB o1,
RHEMRBOKRENERRDHIC. BEEBERBEIBERES T, TREAI. EXkPEOHBORBE I TAMITEOLN TV, TAK
MR IIRZREINHNSFEL. BABEKRONIZESTIIFECOMEMETHD, BEREMESTE TR, ABRIEI AN T ANIIEILHRE %
Lz —ATCEIRERICREL-BECHXOEFTEBMAIWERBAICEETLILH 5, TREZEIC, ANMBEIRBXODIEES TR
AN BCHEOHEHEANEESHHAIENELNZE>=(IEFEEE T . Totsuka et al., 2022 11th International Tunicate
Meeting), i@ tH ERBIGIBDBERERARNDH . Z RO T RVBEMBEERAWNTREIZE TS GCaMP6s D 3D SA T A A= 5 %17
WREGBEEEBETL -, BRE LOHEMABEATEN)THENDREND Ca2+HEiEAFIBIN I EMNTREINT-, (TEFEHEN
SR EZITHOMRIL, TREEARETIHELHMETHIEEZOND, T-EEDEFS (X cAMP 5L, &SRO KK M
T Ca2+BELRICHENT cAMP BEI LR Lz AAEDLSHBEBL NILDOEFIE. SERVBIUVZOMDBEMNEZTLEY
DEREAN=ZXLDORERIZEZIID,

2. MERRAEEOME (GER)

Many marine sessile organisms, such as ascidians, sea urchins, and barnacles, undergo metamorphosis during their growth,
dramatically altering their body structure and lifestyle. However, the molecular mechanisms that convert environmental cues into
metamorphic signals within these organisms are largely unknown. Recently, a system was developed to induce metamorphosis in the
ascidian Ciona intestinalis using mechanical stimulation. During metamorphosis induction, it was discovered that there were two
increases in Ca2+ concentration in the palp, and that Ca2+ waves propagated throughout the entire epidermis of the trunk before the
trunk epidermal cells moved posteriorly (Wakai et al., 2021 Proc.R.Soc.B). However, the metamorphic signal after this event is still
unclear. In this study, real-time imaging before and after the two increases in Ca2+ concentration revealed that mesenchymal cells
move out of the epidermis and into the extracellular matrix layer. This cell migration occurred simultaneously with the posterior
movement of epidermal cells, following the Ca2+ wave propagation. To investigate the role of these migrating cells, observations were
continued after the tail regression. Prior to metamorphosis, the perimeter of the ascidian larva’s tunic was covered with test cells.
Test cells are non—self accessory cells derived from unfertilized eggs. After tail regression, the test cells were shed from the anterior
trunk. Conversely, self-derived mesenchymal cells that spilled out prior to tail regression remained within the tunic, revealing that
external cells are replaced by self—derived tunic cells after metamorphosis. To investigate the relationship between cell migration and
Ca2+ propagation, 3D live imaging of GCaMP6s in the epidermis was performed using a Nikon Disk microscope to analyze the
dynamics of Ca2+ propagation. It was suggested that Ca2+ propagation was initiated from the epidermis near the aATEN neuron
directly above the ocellis. This cell, which receives projections from the palp neurons, is considered to be a unique cell that drives
metamorphosis. Additionally, cAMP was found to be involved in metamorphosis, as the Ca2+ concentration in the palp epidermal cells
was followed by an increase in cAMP concentration. Tissue—level analysis like this study will shed light on the mechanism of
metamorphosis in sessile organisms including Ciona.
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