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Previous work has characterized myomodulin A (MMA, PMSMLRLamide) and myomodulin E (MME,
GLQMLRLamide) purified from the central nervous systems of the sea hare, Aplysia Kurodai, using
the anterior byssus retractor muscle (ABRM) of the mussel, Mytilus edulis. The amino acid sequences
of MMA and MME were the same as those of the myomodulin family peptide found in other
mollusks. In this study, we synthesized MME, its derivatives, and other neuropeptides to investigate
the relationship between the structure and blologlcal activity of MME. The prlmary structures of
MME’s derivatives, Des[Gly] -MME, Des[Gly Leu’-MME, and Des[Gly JLeu”GIn’]-MME, were
LOMLRLamide, QMLRLamide, and MLRLamide, respectively. MMA and synthetic peptides were test-
ed on ABRM in M. edulis as well as muscle preparations 1n Achatina fulica MME displayed an in-
hibitory effect on phasic contraction of the ABRM at 1x10” M or higher. MME also had a relaxing
effect on the catch-tension of AMRM at 1x10° M. Both MMA and its analogs stimulated a contractile
response on the crop and relaxed the catch-relaxing response on the penial retractor muscle of A
fulica. These results suggest that MME and its analogs have modulatory effects on various muscles
of mollusks. This study has also laid the groundwork for future neural and circuit modulation studies

during animal behavioral changes.
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Table 1. Primary structure of MME, its analogues, MMA and other mollusk neuropeptides

Peptides Sequence Mass (m/z) RT (min)
Myomodulin E Gly-Leu-GIn-Met-Leu-Arg-Leu-amide 830.50 13
Des[Gly'-MME Leu-GIn-Met-Leu-Arg-Leu-amide 773.36 10
Des[Gly', Leu’-MME GIn-Met-Leu-Arg-Leu-amide 660.22 55
Des[Gly',Leu’, GIn’|-MME Met-Leu-Arg-Leu-amide 532.03 45
Myomodulin A Pro-Met-Ser-Met-Leu-Arg-Leu-amide 847.41 10
FMRFamide Phe-Met-Arg-Phe-amide 596.74 6.6
MIP Gly-Ser-Pro-Met-Phe-Val-amide 636.81 12.3
SCPs Met-Asn-Tyr-Leu-Ala-Phe-Pro-Arg-Met-amide 1142.04 84




502 A 2843 %] 2012, Vol. 22. No. 4

160 =
140 =
120

100 =

Relative contraction (%)
0
=
1

| 1 1 1
10 9 8 7 6 5

-Log [peptide] (M)

Fig. 1. Concentration response curve to MMA (@) and MME
(M) induced effect to the repetitive electrical stimulation
(23V, 50Hz, 3msec) on the ABRM of M. edulis.
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Fig. 2. The dose-dependent curve of MME and its analogs on
the ABRM of M. edulis. MME (@), Des[Gly']-MME (),
Des[Gly], Leu’]-MME (4), and Des[Gly], Met,
GIn’|-MME ().
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Fig. 3. The dose-dependent curves of MMA, MME and other
mollusks neuropeptide on catch-relaxing responses
(n=4) with the ABRM of M. edulis, of the MMA (@),
MME (H), FMRFamide (), and MIP (V).
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Fig. 4. The dose-dependent curve of MME and its analogs of
contractile effects (n=4) with the crop from the African
glant snail, A fulica MME (@), Des[Glyl]—MME (),
Des[Glyl, Leuz]—MME (A) and Des[Glyl, Met?,
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Fig. 5. The dose-dependent curve of MMA, MME and other
mollusks neuropeptide of contractile effects (n=4) with
the crop from the A fulica, MMA (@), MME (H),
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Table 2. EDsy and Enex of MMA, MME, their analogues,
FMRFamide, MIP, and SCPp induced contraction
in the A fulica crop (n=4)

A. fulica crop
EDS(;rl Emax‘r2
Myomodulin E 50x107 M 146,50 (12.40)

Des[Gly'-MME 30x107 M 104.00 (4.45)
Des[Gly', Leu’-MME 47x10° M 455 (2.50)
Des[Gly', Leu’, GIn’]-MME - -
Myomodulin A 8.0x10" M 11640 (8.70)°
FMRFamide 74107 M 10450 (8.55)
MIP - -

SCPs 58<10° M 80.96 (11.36)

*1: 95% confidence limits in brackets

*2: expressed as % of the maximal response to acetylcho-
line, 1x10° M

*3: Number in parentheses are standard error.
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Table 3. EDsy and Emax of MMA, MME, their analogues,
FMRFamide, MIP, and SCPg induced contraction in
the A. fulica penial retractor muscle (n=4)

A. fulica penial retractor muscle
: -
EDsy Enax

Myomodulin E 65x10" M 145.30 (16.60)
Des[Gly'-MME 62x107 M 142.22 (11.20)
Des[Gly', Leu’-MME 35x10° M 87.90 (21.2)
Des[Gly', Leu’, GIn’-MME  24x10° M 3155 (6.55)
Myomodulin A 40x10" M 133.40 (22.30)°
FMRFamide 54x107 M 61.77 (19.58)
MIP 1.0x10” M 5355 (6.45)
SCPs - .

*1: 95% confidence limits in brackets

*2: expressed as % of the maximal response to acetylcholine,
1x10° M

*3: Number in parentheses are standard error.

-1 The activity was not appeared.
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