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T aDEBERERITIREN 2y v THESHEBTHD, v v FREEBIES %
FELEERDZ LD HELFEEBE T, BEMEBOMMARSOBEEREDLS,
R EIZIE, EREHMVVREE « EBHEREE - FWRED 3 >OREEN H D, BEXOTIL.
HRFIT CHOWMBANRTE S, ZI0bEIHHERFA W I, Fhas#ast
RATICEREE NI TEITENEI D :EZ DN TV, BEOHEICBVTHES
DIEZ 2L EZF AN ONDO(LZRIEF RS SN TE =2, F S - EHE
ENTABZENERNIREINTERFHES, BIBBEBIIIRIERELR AN%
W, HIEARSICEBRBENITIEIZELERIERFERERTAZ &L, BET{k
Do FHEEAONCTHEDICRARTH S, AT T, MRS CE T
vaBERESRIEIEARTFE, FTeahbltTa o ERA,

FALRETF OMEIZIE S 7 F~ 3 Stichopus chloronotus DIEBEE R 2 R -, &
ERFICR LEEREEZ ATV VAB T L TENL, ZoMBKRE IS Ay o< b
TZ57 4 —THEL T Z & THILRF4iB o7, MHEER U L - By ok
L, B AERRBRICEVEN DT, ZORBICHW v BRIV Fea
=t s ot~ Holothuria leucospilota DH D TH Y | BiE LR EIEMR Triton
FI00 MBI X > CHIfRZEE LA-ER b horEFA) &2, BFEZRN) boesF
NTETF TR, MY P ETAZBREBARLE L CHES RSB OMEIER 4 RR L
F2EE D) b ormEEmiET s v Triton-Freeze-Thaw-model | (TFT &5 /A), F LT
B 2 T TWRWAEXFEFO SEEORE 2 AW, 2hbDERICE
DB REMEAZBY IR LINEL, ZORFICERESRTIEAZAE L, BEELMN
HRDEFIZEEBBRROIGAZREBE LD, Zhz 1 BHTOmI0EEL L,
HHER OER ) BEIC S X2 - RORE S O b SE{LIEMEOF E A HR] Uiz,

AT aERMERICIT. vH a2 R FETFARE{L S B EE
Ddp oo, HERFICEIERARDICEREE E NTA3TIERFAEENTNS & E
Z BT B Ine NS T =L 2O NV AB o NS5 0 —%FIE
L TEALESE 2 F o ES DR EED -, SBEEOIT LA u~w N T 7 0 — Tl
Eh7=E 4% SDS-PACE TikBI L7z L 2 A, RNTOSFEN 20kDa OE—O/ 2 K
BELN, ZOF NI FEFIRTFEERR L, CHEEEERAE Y 58
ZUNRIETHDH, BALEFDONRET I/ BEECH 2 48T L, SEXVPPSTSYTPVXITK &
WO 17 EBES OS2 5, 3EERIMEMNAH o THREHE S, WEEB TS o
VoEid 7 =2=nT 52008500 TH5D, BLAST # BV CHEMEBIT 2T 7=
P, TOERFEESVERMEERS, SIEOEREEHFE LESD L 5 R L s B
RoMmbiphofz, TDlh, TOZRIBIIHFRROLDOTHDHEEL, Fr v




FRESHEBETLI®R L WIEEND Y 7= (softenin) &% L=,

FY) hor:25FE, vhrr~vabatrnl~alb5080THY 722 b
ZBEEE L, ZORRIE, YIS U ROEOHERL BN a5 S5
T35, £BOFHARFTHEZ LETRLTWS, Y7213 Y FrEFAETT
ol utvaAEER bBILER-I 00 ENREZTHENE I M
IR OIEHEICBGA v, TFTEFT A Y BT ALY BE OGN, YT =%
SEZTHEL Ligh oz, Bk Z R0 ET U v (tensilin) #5232 & Ci@
bl 73 vid=tEsnr~aBEiia o — 7 U HiErBE ST A3EALRH A
L& BHEARSICEEGE T TV AR RZIEE SN TV, T OB RIT Y
7= ERUK TV CBAMBRARSICEENTTNB I L ORI THERM
WTHD, V72370 ) B EZBRIOTFT EF NV EELEER 2 i ro
e, Fry Y o R EZ TH LSRR EOTFT =FA4%, Ty ) vk 52 AERTE
FREOEIICETHLLERYE, ThooRIZ. Y FrBF AT EEREE. TFT
FTFTMIROPOREBOE X FEROAZEMRBIZG L, Y7237 0y v
BEZBLICE TR TR DWRENSEERE~OEB{LELITHE T L%
R LTWA,

—kEsulvaDEREERNCEBE Lo — A Ui W BEREE T
oo AT T UBEBIRICH LT VI U EEZ LI AGENREE, B—O KX E
RN, COBRERPESRBERICH LY 7B EL AL, TOKRX %
SEERIIRILO/NSREEEOBRERIIHBE LT, -, 9 LERERAROE %
LI Lo THRBRBRDENE LN, TNODORERIL, T vrasr1ad i iz
Lo TREN, BERALEIC L o THEBENS X935 —F U B OBEB A Kk
T, VI7SVURHETAHAIE TEROBIZEAZIRETNBR I LM RS LT
Bo VT2 UEHIBBA RS TR ORBIZEBE NI B ERNRENF D TOEILEF T
HB,
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The dermis in the holothurian body wall is a typical catch connective tissue that
shows rapid stiffness changes. Some chemical factors that change the stiffness of
the tissue were found in previous studies, but the molecular mechanisms of the
changes are not yet fully understood. Detection of factors that change the stiffness
by working directly on the extracellular matrix was vital to clarify the
mechanisms of the change. We isolated from the body wall of the sea cucumber
Stichopus chloronotus a novel glycoprotein, softenin, that softened the body-wall
dermis whose cells had been disrupted by Triton X-100. This implied that softenin
changed dermal stiffness through directly affecting stiffness of extracellular
materials. The apparent molecular mass of softenin was 20 kDa. The N-terminal
sequence of 17 amino acids had low homology to that of known proteins. Catch
connective tissue takes three different mechanical states, soft, standard, and stiff.
Triton-treated dermis corresponded to the dermis in the standard state.
Triton-Freeze-Thaw (TFT) dermis, which was prepared by repetitive
freeze-and-thawing of Triton-treated dermis, corresponded to the soft dermis.
TEFT dermis did not respond to softenin whereas it was stiffened by tensilin, a
sea-cucumber derived stiffening protein. Tensilin-stiffened TFT dermis became
soft when softenin was applied, suggesting the antagonism between softenin and
tenstlin. The antagonism was also observed in the suspended solution of collagen
fibrils isolated from the sea-cucumber dermis. Tensilin caused fibril aggregation
while softenin suppressed it. Freeze-and-thawing not only caused stiffness change
from standard to soft state in Triton-treated dermis but also induced dissolving
the tensilin-aggregated collagen fibrils. These results suggested that softenin
decreased dermal stiffness through inhibiting some mechanical interactions
between collagen fibrils. Thus, softenin is the first softener shown to work directly
on the mechanical interaction between extracellular materials.
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