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A novel neuropeptide with a relaxing activity on the dorsal retractor muscle (DRM) was isolated from
the whole body extract of the starfish, Asterina pectinifera. The peptide was purified by gel-filtration,
ion-exchange and Cig reversed-phase HPLC. The complete amino acid sequence of this peptide, which
was determined by automated Edman degradation and MALDI-TOF mass, was Phe-Gly-Lys-Gly-Gly-Ala-
Tyr-Asp-Pro-Leu-Ser-Ala-Gly-Phe-Thr-Asp. A comparison of the amino acid sequence with those of other
known neuropeptides revealed that the asteripectin was a novel neuropeptide with smooth muscle-relaxing
activitl% on the starfish DRM. This peptide showed threshold response to relaxing activity on the DRM
at 10° M and the maximal relaxing effect was 120+7.0% at 10”° M. The relaxing activity of this peptide
on the starfish DRM increased in a dose-dependent manner.
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dorsal retractor muscle (DRM)- body wall 23] EA)s}=
22 ZEEH AZA = it BUMAEIE 5 EH A
GH3h-S FAS A, o] FA] Eo BEY S FAT 3l

gtk Flo] BIaL% Ath(Motokawa, 1984).
N2 (Holothuria glaberrima)S- 258 3
A+ rectum} longitudinal muscle bandol] thal] BT o) ¢i8
4+ Vel = GFSKLYFamide, SGYSVLYFamideZ} &2 =
A thH(Diaz-Miranda et al, 1995). ©)5 E2-& immunoreactivity
71l o3l siate] & HAlo HA BEsta o] ¥R
th(Diaz-Miranda et al., 1995). =3}, & £ a1 2H(Stichopus
Jjaponicus)9] longitudinal muscle®} body wall2FE = 3} A2
longitudinal muscle®] F=84L Z'= NGIWYamide$t
intestine® 228 o|#&A-& U3t GYSPFMFamide 2
FKSPFMFamide7} 3 1.5 o] % th(Iwakoshi et al., 1995). §H3H,
BolA kol M st= BIMALEISl Asterias rubens, Asterias
forbesi®] radial nerve cordsZ4-E] FMRFamide % peptide©]
S13}+ 827} A A H A L(Elphick et al., 1991), o] &L 7|&¢]
a2zl 2174 Hefe) =9} th 28 SALMFamideZ 58 = )it}
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and Thorndyke, 1993; Newman et al., 1995a; Newman et al.,
1995b). SALMFamide= in vivo’dolX E7FALE] cardiac
stomacholl ti3te] o|A&AE Uehon, 8¢ HE2 o|¢d
AL zte S8 E 422 NO (Nitic oxide) 3 22 224
o] 48448 el th(Elphick and Melarange, 2001). Table
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acid, m-cresol, 1,2-cthanedithiol & thioanisole-> SigmaAl (St.
Louis, MO, USA)o A 43+t HPLC-grade®] N,N-dimethyl-
formamide, water (H20) 2 acetonitrile (CH;CN)< TEDIAA}
(Ohio, USA)OIlA FU3FRL, 1 o]9)9) BE Ake 5535
Apas
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o A A Ee=3:10 (vv)9] BIE&E oeh2-& Hrlsle] 94
B4, 408, 10,000xg)dt] HHES AASA. o] EA
2 AR A& deke 2L NaClS A5 Ly &E&(@8 L):
NaCl (11 )8} HIEE A7 3, 4TolA 408 52t 10,000xg
2 AAEYE P Lol 4Fde FFAAY w5
Az & FE7} 0.1 N HCI®] H =% IN HCIE H7ksla
AAIRF(4C, 508, 20,000xg)E F3}FA

AR B3 AEde 2RHoz 525 Fe3t7] A3
Sep-Pak Cg cartridgedll 943t 0.1% TFAZF 38 H.0
(D.W.), 10% | &+L(retained materials; RM10) 2 60% ™ &<
(RM60)T} 100% WEHS(RMINE EZES £EAT §, &
B3 S2o 1/1,0009 =2 B DRMO tgk o] 9484
ZAd] A8 ATHFig. 1).

HE27tAL2] DRMOf CHSH o|2tate S22 FA|
ey E] 2Z2E RM60S HA CM52 (2.5x30 cm)E 0] 8-
3l g e xrHow BEYE 3k gradient, 20
mM—1.5 M ammonium acetate (pH 5.0, 6217, %, 2.75
mL/min; fraction vol., 11 mL/4 min. R&AI2] E2]o|A fraction
49-5000 4 B4 eI o, o] 2EE5L F WA FAH
Ao Z 94 HPLC column (Vydac protein & peptide Cig, 9.2%
250 mm)< o] &3t o, FexAe g 2k A &,
0.1% TFA &% (pH 2.2); B &1, 0.1% TFAE F33+ 100%
CH;CN (pH 2.2); gradient, 0—100% B-&"}(200%); 5, 3.0
mL/min; %, 40C; fraction volume, 40 mL. E7}}2] DRM<
AHgsted Zt B3 59| o| 8-S SAT 2, fraction 25-26
oA o|9BAE HAY Fraction 25-26 A WA GAZ

Table 1. The amino acid sequences of the echinoderm SALMF amide family

Peptide name (species)

Sequence

S1 (Asteroidae)

S2 (Asteroidae)

GFSKLYFa (Holothuroidea)

SGTSVLYFa (Holothuroidea)
GYSPFMFa (Holothuroidea)

FKSPFMFa (Holothuroidea)

1 5
Gly-Phe-Asn-Ser-Ala-Leu-Met-Phe-amide

1 5 10
Ser-Gly-Pro-Tyr-Ser-Phe-Asn-Ser-Gly-Leu-Tyr-Phe-amide
1 5

Gly-Phe-Ser-Lys-Leu-Tyr-Phe-amide

1 5

Ser-Gly-Tyr-Ser-Val-Leu-Tyr-Phe-amide

1 5
Ser-Gly-Tyr-Ser-Pro-Phe-Met-Phe-amide

1 5
Phe-Lys-Ser-Pro-Phe-Met-Phe-amide
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Fig. 1. Typical tracing illustrating the relaxing response of starfish extracts, Asterina pectmzfera Each down arrow represents
the sample applied to the starfish DRM. The precontraction was induced Ach, 5x107 M:

TSK-gel DEAE-5PW (7.5%x75 mm) columns A}8-3}] A A5}
Ron, Fejzne g 2tk A4, 10mM Tris-HCI
buffer (pH 9.2); B €7, 1.0 M NaCl& ZF3}+= 10 mMY
Tris-HC1 buffer (pH 9.2); gradient, 0—0.5 M B-8-9| (100 min);
45, 0.5 mL/min; 2%, 40°C; fraction volume, 1.0 mL. S-0]-&
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At GAg 4 HePo] =& Vydac protein & peptide C18
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e Aol YA 7)31, YHZ-2 isometric transducer (NEC-
Sanei, Tokyo, Japan)©]] 0375_6‘]-04 resting tension®] 1 go] H =%
9057 HH 3t AlAY 239 tension©] 1.0 go] FA=HH 10°
M2] acetylcholine (Ach)-& Falsle] &3} "] 31, 1558%
10°M9] Achg T3t Z8L F2X7] %, deo|=g
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Fig. 2. Final purification of peptide. The active fraction was
loaded onto a Hypersil BDS Cis (2x125 mm) and eluted with
isocratically 20% CH3;CN in 0.1% TFA at flow rate of 0.5
mL/min (A), and the bioassay with the starfish DRM (B).

2 min

o 2 afo] HPLC/doll FUskA T, N3 59 EjHe2 54
HEZ A Zbo A &7 £& 5 9 tHdata not shown). ¥HH, C-
ol olm=3ld A4 SHele| =9} HAES EFA A=
G peakE VERA] R, 2709 peakE )= % Th(data
not shown). ©|# 3 AHNEZFEH HAE°] 4 E OH-typeT
2L EAYS ¢ 7 dNeH, ¢dg dAT2RE e H
Zro] B =t Phe-Gly-Lys-Gly-Gly-Ala-Tyr-Asp-Pro-Leu-
Ser-Ala-Gly-Phe-Thr-Asp.
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Fig. 3. Concentration response curves to OH type (@, n=18)
and NH: type (O, n=9) induced relaxation in starfish DRM.
Relaxing effects expressed as % the maximal response to
Ach, 1x10° M.
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