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Troponin function during gastrulation of sea urchin embryos
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There is still a lack of information to fully explain the molecular

mechanisms by which simple cellular sheets in multicellular animals invaginate to form the gastrula.
Therefore, this study aimed to elucidate the role of troponin in non-muscle cells during the
process where a single layer of cells in sea urchin embryos invaginates to form the gastrula. It was
demonstrated that troponin is expressed in the invaginating gastrula cells, both at the gene and
protein levels, and that inhibition of its function prevents gastrulation. Furthermore, results from
in vitro assays suggested that troponin may play a role in blocking the interaction between actin
and myosin, indicating a novel function for troponin, previously considered solely a muscle
component.



B X C—19, F—19—1, Z—19 (@)

1. WFERHE S WO 5

IMEZ LY 77 F oI A T RIRIEE I F e R=U AR E FeRIF v gk,
ZOREEHESN TV D, IUHERHCIEZ, #0050 T A L72MialN Ca® 28 b uR=4
AEROFER=CIZHEAL, bafR=r1& haR=r T, E6ICMaRI 2 oBEE L
ERHIEEILT, 77F-IA4A v rofaETT (K1),

—FH. T Fo-I AT URIT. B HHIBRICBWTHBEREZ LA > TWA, flziE. —/=
D LB HERC, MR OTES E /I3 ETICER LT 7 F oI A, ZOEFTD
WHEIZRIH & Tnd (K2), Lo L7226 ik & &y, FEMHIIE TIX Rho-GTPase fEFEMN T
IFVEARHEMBIA T DY I EHIE S U CHREREOIGEEZHIE L T\ E &R TE
D, baR=roBEXINE THRE STV,

WEEX, EE MRV RNEFEELTWRWNWE SN TE ., MEEM TH LU =0 EIzB 0y
TH, PER=URHHEMBICEIR L, IHEICHEEE L O A HEEEFR LTz, T O T, FEMH
HCTHDFEIBHIICS haR=V I BNFEL TS HEEFER L CRIEE X 3), KGR
AT v 7 IR Z AL S D20, TI7F oI A L U ROBERNETHLRENT
XN, 2T rRAZ bR =r O Z R TG IT RV, S 511, Rho-GTPase #RIK721F
T, TOMBEEREE IO TERAT L0+ TRVWELHRESN TS, 20, FEFO
X9 2 e O ME 23 R D TR AL OIS 2 . SE R O REIICHAM T 2720 D E
TR —ANKELTEBY ., THIMITHLE0E W) KA TRV PWEZICESLTWS
REEIZH B,

Caz+- ~ORZ=>IC L2 HINERE, NORZVESE+ ORI A
VT OFUDIAIUSEAT A NEIR E S AV DORBEEES,
Caz*MN ARV CEMBET D EEENERS N, FIOFY—IAIY
=1 DIEE. DEDHIUENRB 2, C: ROR=>C. T ,OR=>T

2. e EM

RSO FT= 5 HilZ, 7 =MOIEAMIIZBE L TS haR= 1 OMEE#MIT 2@ LT, 7
I F = A ARSI RE B LIC BT D bR = OFREIZALINITHZ & Th D,
Mz T, baR=EERIFERE T Ca” 25 1T B> THIFEZ 123 F1 6. FEfMaORE
BALIZB W T, Ca¥{KFR RIS IS L T AN E I EHEND S, X612, bakR=
vl BEBEREAL TS T2RET 52 LT, EHHRICE TS baR= U EHAEROFEMR
TERRSFF 2 DT 5,

3. WD FHikE

AW TIZ, N7 7 =BLONT S a vy =0Rz2 T, BERARICBITS
FaR= OBEZIHALNCTAZ L2 TFAME Lz, BARMIZIE. L TO~@DIEH
W1 T JFRGHIIR S a ABRIC 5 T 7 F =2 F 3 ARTERY 72 fl AT RE D 2812 St

gi\buﬁzy®%5%ﬁﬁ¢éka%m\%@%%&Wﬁ%?%%%ﬁﬁ#é:&
AT,

O FE b a R = TORERIZ IR © 725 E 22 38 BLURAT

@ b uR= o TOEEEMH T TR OIEZAL & fRAT

® roR=rIDEAHMTEEFRE

@ JFIBMaAIZBIT HCa* v 7 F D& E 2 b 1R = U RERE DS & fRAT

4. WFIEERHE

O  FEM bR = 2 TORERERZ I - 75 72 R BT

AWFFETIL, 7 = DIRIEA DB 1F D EBE L MIARETH 2 G A B 1T
HhaR=VIORBICOWTHE Lz, FaR= T, RO 2 089 2 58
HMBENTNWDBH NI ETHY . ZORBDIEHRMIBICB N THMER IS Z &1,
ZDX R EOBRBICHT- 2 2 S CH RN S D, BRI 5L LT, in situ
hybridizationZ W TmRNAD JFTEZ B L, & HIZ F R = U TICRERA 225U &2 H v
Tt ek i Uiz, M E S, FEERAMIEIZISW T hrAR=2T0OmRNAF LY
B UNRTEMNIITHEIL L TWD T EaiER L7 (K2), FFiZin situ hybridizationT



WIPERDT N T+ AT 7 X —FDRAIZ
K2 HETIEIHE VRS 7 FANA LN
o=, #yin situzfTW, L7 U7
IRREROBGEEITIR > T,
BERINTEZRB AR =T, baR=rIny
= ORI BT, %%%z%ﬂfbt%ﬁ
PR LI D8 2 FF o alREE 2 "B LT, FF
K\ﬁ%%kkwoéﬁﬁ?%%%ﬁ& B
T, ZDORURITENED L ) IetieZ Bi- L
TWABD), IO BARE L 72577,

@ burAR=rTOHEMG T TR
%%m&%%%m%ﬁ
AL TIE, 7 =RIZ Téﬁ%%k®ﬁ%ﬂ%w
TheR=V I BRETHEREEZHALNNIT D720,
ELTAY ST F LAY TR LA R % ARARDREBGHEICHEIELT
FNT hrB=r I ORREBRGICIH L, £ | WBNORZVIZ VIV E
VT F U 0% BED nRNA 12X LTRSS L. FOF
REFETLIZ LICL-TH
/Aa TORMRE FTRSE5
S THDH, haR=r 10
ENATxV ) EEALEY =
RCIX, JRAGBMaA & vy ) S
RIGEETER v 283 L <
ESND 2 ERBESh
7-o BARHICIZ. BT Y
AVER X 7= B IR G B A D3
B ADNIEICRWT, M

]
1
]
1
1
|
|
1
\
\
\

N OR = > HNHIRR

RSB ITaA L 72V 2 & S Sviadnn e Pl Iy
MBS (M3), E%%T%bh%@%(%m)ﬁ
®ﬁ%%#ﬁ_ﬁ§?5t &3 N OR = VDS T I ERERIC B 5 L
BEAMCAE 21 L C AN

@ﬁ@%ﬁ%ﬁﬂfﬁmbtoL% RGN I THIIE OB Eh & TEREZAL D ME D 3, BT 1 Y
JHFIZ LD o7 ARNT b5 Z ERHLNI o7, 61, M ER O &
T 21T H Z & T, budiR=r 1 ORMPHROIKEREIZREZ 5 2. 2 FRERARED
—lTH D EIRBENTZ,

INHDOFERENS, baoR=r TV =DRBEAICBW T, BICHRAIHEORESICE £ 59,
N EE) & FRE R O B AR - CTh D Z E B HEHI &Nz, buaR=r T OFRBEIHI G
FaAIZ ED X 9B E KIET OO BRI 255 F A = X LOMHADI-D, in vitro 7 vk
A DIFGEZE RIZAT 5 T2,

@ raR=IOEMEFZFRE

KWZETIE, PRV INTIVF eIV EEA L. FRUCEL2TT 7 I AV AR
DOIEVEIC B E RIETNE I NERET S0 in vitro 7 v EA ZER LT, = DERIL.
I ERAE OB A ED AT, B haR=2 1T BNIEMGEMIAICB O CRE-TEEDOH 5
TR 2L Z LA AL LTWS, TyBADEETT, haR=v1, 77F . BX
RIAV VB EUORISREBEL, 2NODX RV EMOMEERAEREORKREELTOT
7 N IA T D ATPase IEVEDE LA FHM L7z, E(RMICIE, PuR=2 1 284 2R U
L. 77 k3 ﬁ//@A%®@$#&@i9 LT 20 EFHAI LT, FEBRAERIE. heR=r
ID7 7 bAoA EEROIEREZZRIZIIEE L2000 {EEEZ TR T I 530 %
NHHZ LER LTI, ZOEIL. MJT VI ORENEINTAICONTEVEMTIROND
iiaﬁokﬁ\wa®%#?% AIIEMIREICIZE S R o T,

OFERNS, baR=r 17 7F BRI AV ML THEEHAL, 727 3
ﬁ//@ m®%%:%m%&i¢7 EVEDR D B3, EORSE DN EEN IRV E R A FFo
DI TN EBRRBEIND, LERST, V=D buR=2 108727 FIF VU EHEKRDIE
PEEFRET 2T, BREL Y bEMETH RN WEE I LND,

® JFEMaAICIB T BCa* s 7O E % N u R = U HEBE DS B fEAT
ARWFZETIL, Ebl’\]ﬂﬁ% Ca* v 7 Vin b AR = UREHEREIZ@ < I E 9 DD 728, Ca*’
VTN A R E BB A A=V I L 0BT o 72, M DR GHT
JATEWWIEEN A SN0, TUBFEIGHADIRKIZ 2 > TWENE 9 vk TERGEY
L2 Embinots, SH%OBETH D,



11 11 2 1

Yaguchi Shunsuke Yaguchi Junko 64
Temnopleurus reevesii as a new sea urchin model in genetics 2022
Development, Growth & Differentiation 59 66
DOI
10.1111/dgd.12768
Kinjo Sonoko Kiyomoto Masato Suzuki Haruka Yamamoto Takashi Ikeo Kazuho Yaguchi Shunsuke 64
TrBase : A genome and transcriptome database of Temnopleurus reevesii 2022
Development, Growth & Differentiation 210 218
DOI
10.1111/dgd.12780
Yaguchi Junko Yaguchi Shunsuke 19
Sea urchin larvae utilize light for regulating the pyloric opening 2021
BMC Biology 64
DOI
10.1186/s12915-021-00999-1
Suzuki Haruka Yaguchi Shunsuke 251
Direct TGF- (3 signaling via alk4/5/7 pathway is involved in gut bending in sea urchin embryos 2021
Developmental Dynamics 226 234

DOl
10.1002/dvdy . 442




Yaguchi Shunsuke Yaguchi Junko Suzuki Haruka Kinjo Sonoko Kiyomoto Masato Ikeo Kazuho 30

Yamamoto Takashi

Establishment of homozygous knock-out sea urchins 2020

Current Biology R427 R429
DOl

10.1016/j .cub.2020.03.057

Kinjo Sonoko Kiyomoto Masato Yamamoto Takashi Ikeo Kazuho Yaguchi Shunsuke 2219

Usage of the Sea Urchin Hemicentrotus pulcherrimus Database, HpBase 2020

Methods in Molecular Biology 267 275
DOl

10.1007/978-1-0716-0974-3_17

Yamazaki Atsuko Yamamoto Akane Yaguchi Junko Yaguchi Shunsuke 57

cis - Regulatory analysis for later phase of anterior neuroectoderm- specific 2019

foxQ2 expression in sea urchin embryos

genesis 23302 23302
DOl

10.1002/dvg. 23302

Erkenbrack Eric M. Croce Jenifer C. Miranda Esther Gautam Sujan Martinez-Bartolome Marina 151
Yaguchi Shunsuke Range Ryan C.

Whole mount in situ hybridization techniques for analysis of the spatial distribution of mRNAs 2019

in sea urchin embryos and early larvae

Methods in Cell Biology 177 196

DOl
10.1016/bs.mcb.2019.01.003




Burke Robert D. Yaguchi Shunsuke 151
Analysis of neural activity with fluorescent protein biosensors 2019
Methods in Cell Biology 519 526

DOI
10.1016/bs.mcb.2018.10.010
Kamata Mai Taniguchi Yuri Yaguchi Junko Tanaka Hiroyuki Yaguchi Shunsuke in press
Nonmuscular Troponin- 1 is required for gastrulation in sea urchin embryos 2023
Developmental Dynamics -

DOI
10.1002/dvdy . 680
YAGUCHI Shunsuke YAGUCHI Junko 40

2023

Hikaku seiri seikagaku(Comparative Physiology and Biochemistry) 137 148

Dol
10.3330/hikakuseiriseika.40.137

2021




2021

Suzuki H, Yaguchi S.

Initial analysis for understanding molecular mechanisms of regulative development.

53rd Annual meeting of the Japanese Society of Developmental Biologists

2020

Yaguchi S.

Wnt signals regulate the anterior-posterior patterning of sea urchin embryos.

Wnt 2021

2021

Exploring the left-right determinant in sea urchin embryos.

2019




Evolution of nitric oxide regulation of gut in deuterostomes.

2019




