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Abstdract: Sea urchin and other echinoderm animals have calcitic endoskeleton. In sea urchin
embryo, skeletogenesis starts at late gastrula stage and then the spicles grow up to larval skeletons.
This skeletogenic cells are called primary mesenchymen cells and are derived from micromeres at
16-cell stage. Spicule formation by the cultured micromere of sea urchin was used as a model for
the morphogenesis in biomineralization to be adapted as an experimental system in space. We
have detected an effect for spicule formation by cultured micromere in the different gravity
environment. In this study we examined the effect of hypergravity in the culture medium with
different serum concentration. Though the culture medium containing 4 % horse serum is suitable
for the spicule formation, it was difficalt to detect significant difference in hypergravity conditon.
In the low concentration of serum the number of spicule decreased and it recovered significantly in
hypergravity. It was observed that extra spicules were formed later under hypergravity condition.
Next, Ca* transport was examined. The inhibitor of Ca**-channel (diltiazem) was added to the
micromere culture. The number of spicules was decreased in the culture with deltiazem. But the
decrease of spicule number was recovered under hypergravity condition. These results show the
possibility that the Ca?* uptake is one of a candidate process that is affected by hypergravity
condition.
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Fig. 2. The gravity effect for spicule
formation at various serum concentrations.
The effect under hypergravity was shown
clearly in low serum concentration.
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Fig. 3. The gravity effect for spicule formation at
0.25 % serum concentration. The spicule numbers
increased under 100g. *,P<0.05
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micromeres were cultured in sea water
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Fig. 5 The count of the micromeres whose
descendant cells formed spicule. Only one
spicule was formed in the descendant cells of

most micromere under control and
hypergravity condition.

This document is provided by JAXA.



BIZER S8 A 72nolzxt L, 100 x g &
BREE CITBIL TR EN D ERBEL . ZOENRE
FEO¥EMEZ H726 LTWAZ ENRghoTz,
B NRER T E oM SR L, HHRRED
FaPHOPICHEE L TWDH DT, TNEHO/NEERIC
M T AR EEO I+ 22 BEEEA & 0 | 31 AT
HETH D, 1 EO/NEIERICH KT 5 MIREENEE O
BREBKTHZ bbb, T2 T, WMENICKY
BR O Z DO, 1 EO/NEIER RO R
OHFIZR SN D E R OBBHEZ 57200, Thvk
b BREZER TR - MBRENTER T 5 X 9
272 oD hwf~7= (Fig. 5) . *THBECE~,
100 x g EBRBETH. 1 EO/NEERIZ HT 2
HCT2MMLL EOBREZBET 26 ORI AT
WEDIFTIERL . 1EOFRZIBKRT 5 O
2Tz, LEDOFERNS | BEDBRE F ik, K
TP IMIE D72 DI E 2R T & e o T fifa 23,
WHEEIDOENTEREREZRGT 22 21280,
FRENEZ TWDEWVND ZENDhotz,
BROTEERR Iy E7RDINT T DA AT
KD SRR O TN T BT RV EA
LTHRVIAENT WD, ZDD, IV U L
F X ROV OEERIC LY E A EERIEIE S5,
ZOWRETIEH, BLEANIC I DD L= T A
I v DBGA I R ORREE % R E9 5 NI
RoTWbEBZOND, BRAEKR~EELY T
nEAOFCEENREICLD IV T AL A
DELY A DEG WA D T TRV Z G~
7o WH OMIERE TH D 4 % DEINTE %2 & Tk
TERE LT/NEIERIC, AL T AF v o RLVDRE
H (VFTEL) &2, BRAEED & HFRERE S
naro1nz, BLFERZIT-T, VLVFTEA

number of spicule per well
number of spicule per well

4% |0.25%| 5umi10uM

4% |0.25%

serum | serum

SuMi0OumM

diltiazem

serum | serum diltiazem

m control M 100xg

Fig. 6 The number of spicule decreased by
calcium cannel antagonist, diltiazem. Under

the hypergravity this suppression recovered
and the number of spicule increased.
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