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Abstract

BERFO—DOTHAIRNZVATA—IVTRKREF (TGFb ) B EHREERTEMMEZRAL TV
%, AARTEE.,. REEBWA MYFERNTFHREZAV, TGFbOMEERENEAZBNE L 1=,
(1) 1 MIYFERNTRBEBIED SEBL -TGFb(PpTGFb ) IKLAPETGFbA ES L EE 1K
BEELTO—REhTVS,

(2) |HERRTERL LPpTGFb) OVEF Y NEUNVER, BEXTRETTOVIAZRYT
Oy NTlk#N48kDaD /N> REL TREE B,

(3) BHEBKEZBVEinsitu/ N TVAAE—2 3% T TR, PpTGFbik B &N 2T OIRL
O LR EBEREBHBCRRL TV,

(4) BNL7A#0/A)T&2BVEPPTGFb®D /Y VA D @K (PPTGFbEIL 7 7 N ) I,
FRIBBIZEEOY A AN ENCNELBE2TVEYN, FENEFTLEROS &L 2,
(5) COPPTGFbEILT7 7> hOMREKIEE. 7 5%TLABA D,

(6) AABHEBICE<RRAITZITAZTFUBEOXRO7OTT7—ETHBPpMC5D /Y I H D
VA ERBNBTHHCMOEEL S ZR4H B ICTBEMIEZE, ChsS%ZPpTGFb) IV EF
VRBRUNVBEEAUFIR—RLEEZD, CMOEEDH > 7L TIEEAS A ICPpTGFbA 7 f#
ENTVEN, MOBKARDOY > T TRIBAMEE ATV,

(7) LB (6 ) DCMOBEKED A FAR—2IVICKYEULEHEENDOBENZE, £
W70 /AL BPpMCSR AN FEE N -HRBEORAEREICEAL £, 4B4EICE
PETHBZLRT. TOXEBEALELSD, BETAXNEBEMTZOAB5T, BRARKESR
BEEEF >TEML TV,

REDBERN S, ENTHEOPpTGFbIEMAAZIETEICEESL THY) ., TOEREE L TPPMC5IC &
DTUEMNETNDIBEN BB ENTRENE, ChiZKY), BRBMARA LR OENEZ SR
BLTVRIREBEANX—DTEDRDICH I,

Transforming growth factor (TGFb) has various physiological activities. Present study aims to
examine TGFb's functional characteristics and mechanism activated by PpMC5 (astacin
metalloprotease) during development of the starfish, Patria pectinifera. Obtained results as follows.
(1) We identified an inherent TGFb from late-gastrulae of P. pectinifera, and referred to this as
PpTGFb (GenBank accession No. 528218).

(2) PpTGFb encodes 450-amino acid polypeptides with 45kDa of theoretical molecular weight, and
its deduced sequence reveals an inactivated (latent) form consisting of leader sequence, LAP and
TGFb1.

(3) PpTGFb was indeed expressed in the epithelial and mesenchyme cells of whole body of late-
gastrula embryos.

(4) In PpTGFb morphant (400 pM, morpholino-oligo; MO) on 4-day-old bipinnaria larva, a little
decrease of larval size (approximately 10% decrease of control CMO-larvae) occurred without any
morphological irregularities.

(5) In compared to control CMO-larvae, cell numbers of PpTGFb morphant shown in (4) decrease
is approximately 20-25%.

(6) When PpTGFb is incubated with dissociated cells of PpMC5-MO or PpMC5-CMO bipinnaria
larvae, the resulting products were proteolytically degraded only in samples of PpMC5-CMO. On
the other hand, an apparent inhibition of proteolysis of PpTGFb occurs in the PpMC5-MO samples.
(7) MO of PpMCS5 elicits larval size decrease. In PpMC5 morphants on 4-day-old bipinnaria larva,
which the degraded samples of PpTGFb has injected into the blastocoel at the early gastrula-
stage, decrease of larval size was significantly rescued. This is contrasted to control experiment.
These observations were corroborated in quantifications of cell numbers.

Together, our results suggest that PpTGFb participates in induction of cell proliferation and that it is
necessary for PpTGFb to be proteolytically activated by PpMC5 prior to work.
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Characterization of TGFb in the starfish Patria pectinifera: morphogenetic function and operation mechanism via astacin

metalloprotease activation
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1. BFERRFEROBE

EERFD—DOTHAINS VR IA—IV T HREF (TGFb) (LS HGAEEHHEEZEL TS, AT T, MESHYWA XL
THEERAL., TGFb DR DREIREZBMELT,

(1) AFTFErTHERBIENSE B LT- TGFb(PpTGFb) (& LAP & TGFb A S LI-E&AEEELLTa—REh TS,

(2) EMIER TEMLT= PpTGFb YO EF U MUV EX, EFTXRET TOUIRELTAYRTIEE 48kDa D/ RELTHREHES
ns,

(3) BYIFEBIEZRAL in situ NATUEAE—23 KT TIK, PoTGFb IEBAD L TOEREIOD L KRR LM FiaIcRITLT
LV =,

(4) BILIAY/FA)THAL= PoTGFb D/ o8 9 AR (PpTGFb BILT7UR) &, 245 4 BEIZIZED B A XHMEMCNEE
STWV=A, BEMERLEEOHShiEHh T,

(5) 2D PpTGFb EIL 77 hD#MEZENIE, $975% TLAEM 1=,

(6) FIFiHMAa BRI DT RAEFUBDAZOTATFT7—ETHS PoMC5 D /v o5 9 EKEEE B THS CMO EIExHND
R A4HBICEEMIEES -, CND%FE PpTGFb YA EF UMY BEA( FaR—LIzECA, CMO BIEDY U FILTIHEES
M PpTGFb AR RSN TULV =AY, MO BIREED Y VT IL T A EAHIHE S TUV =,

(7) E52(6) D CMO EIRED A FaR—aUIZ&YELTI=EHTESND N REYE. TILTA)/A)TIZLD PpMC5 REMFE
SN RGEOBEREIEALIZ 4 BEICRISZETHEEESIT. TOEEEH =LA BIEG A XD EMTE2DOHE5T
ERAEBIAEEEZH >THEMNML TV,

ULDHEEMNS, EFTHED PpTGFb (XHIFIEFEICRBE S LTHY .. ZORTERMEEL T PpMC5 [C&E>TREMEILSNDIDENH S EMN
RSN, ThizkY ., BREMEL L EMAEDEREEFLZL TOWAIRELM A—UTEDLSITH T,

2. MAERREEOBE FEHR)

Transforming growth factor (TGFb) has various physiological activities. Present study aims to examine TGFb’ s functional
characteristics and mechanism activated by PpMC5 (astacin metalloprotease) during development of the starfish, Patria pectinifera.
Obtained results as follows.

(1) We identified an inherent TGFb from late—gastrulae of P. pectinifera, and referred to this as PpTGFb (GenBank accession No.
528218).

(2) PpTGFb encodes 450—amino acid polypeptides with 45kDa of theoretical molecular weight, and its deduced sequence reveals an
inactivated (latent) form consisting of leader sequence, LAP and TGFb1.

(3) PpTGFb was indeed expressed in the epithelial and mesenchyme cells of whole body of late—gastrula embryos.

(4) In PpTGFb morphant (400 uM, morpholino—oligo; MO) on 4-day—-old bipinnaria larva, a little decrease of larval size (approximately
10% decrease of control CMO-larvae) occurred without any morphological irregularities.

(5) In compared to control CMO-larvae, cell numbers of PpTGFb morphant shown in (4) decrease is approximately 20—25%.

(6) When PpTGFb is incubated with dissociated cells of PpMC5-MO or PpMC5-CMO bipinnaria larvae, the resulting products were
proteolytically degraded only in samples of PobMC5-CMO. On the other hand, an apparent inhibition of proteolysis of PpTGFb occurs
in the PobMC5-MO samples.

(7) MO of PpMC5 elicits larval size decrease. In PpoMC5 morphants on 4-day—old bipinnaria larva, which the degraded samples of
PpTGFb has injected into the blastocoel at the early gastrula—stage, decrease of larval size was significantly rescued. This is
contrasted to control experiment. These observations were corroborated in quantifications of cell numbers.

Together, our results suggest that PpTGFb participates in induction of cell proliferation and that it is necessary for PpTGFb to be
proteolytically activated by PpMC5 prior to work.
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