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Abstract

AHFEHFEOEETEND1IFENEETHS 'CPGHENHABRRLEDELHBHIC, ALY
LA VDT —2GCaMPEB RVUVICK > TERZZE XD LM TR KaedeE XX /N o E%Z 11—
RUEBEFZERYEAEBAL, EBNIESHISMEE. 35D 5CPGHREOMBERREEZ DE L
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GCaMP6IZ &k BCa2+Af X—J UV JBEN SIRE T % @ Z R TH 5 CPGHIAEE RV O AR ERE A
ICLBT2EHHEHTHD EFTTHA 2TV Iz (Akahoshietal., 2017 ) . < DHHRIREFL % BA
SHICTBEHICKBEEEGCaMPesZER L RVIEICEAL =, %Gﬂ*% HERHEFEHICS W
TCa2+RBE L FHAEA I DR TORBEENENEEDRADZA I JIRBLTES

T, FLEEOHFARELORBEASNEBEA 2, ECAN, BRERFRICKD E, CPGHRIC

HTZCa2+EELRICHVENHRNEEN FHL TEEEhE, P TEAOHFAOEE IZIHE
NEESNDRDILBE2E, COENS, CPGHIENEIHRNE FIBZICAPHICEEL, TO
% BOFREOHEBHESHNEL., EAONFMOEREERPREFHEHUBREL S ENTRE

EThi, £k, CPGHilan{IE% 3 DR VEFHI ( Nakamuraetal., 2012 ) E LB L =FER. T
EEREHEHICHNETAA064MBETHBIEEDEED, ESICCOCPGHBIERENEDIC
DhIRBORERAE< &Y, HENfBEXRICEEZRZBERTH2200EMICEILL TV e
A2, UE, REBBICSVTUXIHILICEETSZCPGHBAN B XY RND—DU%E
HZLTVWLKEFEAMLIPMIBETDZEICHKIIL, CPGHIlENMRREZ DELHDI LN
TE T,

FREKR—, HEMAE], MEKE: RV EBBREHICH (TR Ca2+ikB L BEKEEB & DER. KA VHRS
2018 (201810848 ), RIAAZBFELF v+ /NAHBKHIBYREEY 4 T AK—IL. 1l
=)

The first year goal of the project plan of this application research is to determine the cell lineage of
the oscillating cells (central pattern generator, CPG cells) by using a calcium indicator GCaMP6.
This goal was successfully almost achieved.

It is known from the observation of Ca2+ imaging by GCaMP6 that the CPG cell is a motor
ganglion located on the dorsal side of the trunk of the ascidian (Akahoshi et al., 2017). In order to
clarify this cell lineage, nuclear localized GCaMP6s was created and introduced into the ascidian
embryo. As a result, Ca2+ oscillation was observed in only one pair of left and right cells in the
early tailbud embryo stage, but the timing of right and left firing was not synchronized, nor was
synchronized with tail muscle excitation. However, in late tailbud embryos, tail muscle excitation
was observed synchronously with the increase of Ca2+ concentration in CPG cells. Over time, the
excitation of the left and right muscles began to be correlated. From these results, it is suggested
that CPG cells are periodically excited independently of muscles first, and then neuromuscular
junction with tail muscles occurs, and left and right inhibitory circuits occur after late tailbud stage.
In addition, as a result of comparing the position of CPG cells with 3D tailbud embryo (Nakamura
et al., 2012), it was found that CPG cells were correspond to the A10.64 cell pair located in the
dorsal motor ganglion. Furthermore, it was found that the CPG cell firing interval became shorter
as the development progressed, and it gradually approached the 20-second cycle, which is the
locomotion interval at which the swimming larva. As described above, we succeeded in directly
observing the way in which rhythmicly excited CPG cells build up the nerve and muscle network at
the developmental stage, and were able to identify the cell lineage of CPG cells.

Akaboshi Taichi, Hotta Kohji, Oka Kotaro: Relationship between Ca2+ oscillation and swimming
locomotion in the motor ganglion of ascidian. Hoya research conference 2018 (October 4, 2018),
Aoba Science Hall, H 4 building, H area, Tohoku University Aobayama Campus H area, Sendai
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Developmental Mechanism of Central Pattern Generator Regulating Rhythmic Locomotion

1. HIREBRFROBE

AHEEAEOEEHNED 1 FEOHEZTHAHICPG MIEOHEREEDETLEHS=OIZ, AL I LA Dr—~A GCaMP6 LU
UV [S&-TBELEZDIENTAREL: Kaede A/ BEFZO—RLImBIEFERVYIEAEAL, BFMIZEST
SHIME. s CPG MM DM REE DELH D IEIFIFZER L=,

GCaMP6 (2D Ca2+( A—T U BRMNSIREN T 5 MR MR THS CPG MM LAY DASRIERIZAET S EHHBRH THHZ
EETHADTLV= (Akahoshi et al., 2017) , COFARERELXASMZT B=DIZZEEER GCaMP6s ZERLAVAEIZEALT-, ZD
R VHEFIEHIZHENT Ca2HRkEITHhTMER | dDMBETOABEINEAEEDEIDIA(IVITIEIRAHILTEST . F
REOHABRELDOREDLA NGNS, EZAD ., REAIEFEIZIESHE, CPG HIREIZH T2 Ca2+EE LR ICHEVWEDHRBEA
BEHL TEEIN =, PN TEEDHROBRE(CHENAONDESITHof, COTEMNS, CPG HIFAE T FHE & (X3 IZFE AR
ICHEL. Z0%. EOHREO#HBRHEASNELC. EAOHIFHIMEORRIEHHEFIEHUBRECLZEN RSN, Ff-. CPG
D AIEZS D /R EBIFAE (Nakamura et al., 2012) EEEELI-#E R . HRAESHZEICAIET 5 A10.64 HIIETHSEEFDELSD
Tz EHIZ2 0 CPG MBEIE R EAED I ONIREI D ERAELRY . S EHIHEXEICEFRSMERTHS 20 AR IZHILL TLLKS
ERbhhot=, b FEERREIZEWTYXIHILICEET S CPG HiaN R - Ry T —I%BELTULBEFES AL IMNIEE
FAHEITHDIL., CPG HIlE DM REEF DELH D ENTES-,

FEK—, EAFHT, BIEKRER: RV ESHHREIZH T2 Ca2+iREILBEFESHED B R, RV HAES 2018(2018 F 10 A4 H) . &
TtXEE ﬁm#»w/\xmﬂ;l: H4 BYREEZES /IR R—IL &
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The first year goal of the project plan of this application research is to determine the cell lineage of the oscillating cells (central
pattern generator, CPG cells) by using a calcium indicator GCaMP®6. This goal was successfully almost achieved.

It is known from the observation of Ca2+ imaging by GCaMP6 that the CPG cell is a motor ganglion located on the dorsal side of the
trunk of the ascidian (Akahoshi et al., 2017). In order to clarify this cell lineage, nuclear localized GCaMP6s was created and
introduced into the ascidian embryo. As a result, Ca2+ oscillation was observed in only one pair of left and right cells in the early
tailbud embryo stage, but the timing of right and left firing was not synchronized, nor was synchronized with tail muscle excitation.
However, in late tailbud embryos, tail muscle excitation was observed synchronously with the increase of Ca2+ concentration in CPG
cells. Over time, the excitation of the left and right muscles began to be correlated. From these results, it is suggested that CPG cells
are periodically excited independently of muscles first, and then neuromuscular junction with tail muscles occurs, and left and right
inhibitory circuits occur after late tailbud stage. In addition, as a result of comparing the position of CPG cells with 3D tailbud embryo
(Nakamura et al., 2012), it was found that CPG cells were correspond to the A10.64 cell pair located in the dorsal motor ganglion.
Furthermore, it was found that the CPG cell firing interval became shorter as the development progressed, and it gradually
approached the 20-second cycle, which is the locomotion interval at which the swimming larva. As described above, we succeeded in
directly observing the way in which rhythmicly excited CPG cells build up the nerve and muscle network at the developmental stage,
and were able to identify the cell lineage of CPG cells.

Akaboshi Taichi, Hotta Kohji, Oka Kotaro: Relationship between Ca2+ oscillation and swimming locomotion in the motor ganglion of
ascidian. Hoya research conference 2018 (October 4, 2018), Aoba Science Hall, H 4 building, H area, Tohoku University Aobayama
Campus H area, Sendai
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