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The Effect of 6 Amino Acids on Larval Settlement of Urechis unicinctus
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Abstract

Settlement and metamorphosis of marine invertebrate larvae are induced by substratum-specific
biochemical signals from the environment. In several species, a basic similarity between the biochemical
signals required for induction of larval settlement and metamorphosis has been found. These inducers are
protein or peptide associated from amino acids. So we thought that larvae and adult were closely
connected. We analyzed amino acids of the Urechis unicinctus larvae, mucus, egg and sperm. And
investigation was carried out on the effects of six different amino acids on larval settlement of the Urechis
unicinctus. Among them, the most effective amino acid was leucine which had a lower threshold of
settlement of 1x 107 M and caused settlement rate was more than 20%. Glycyn, alanine, lysine, aspartic
acid and glutamic acid had thresholds between 1x 10°M and 1x 10—2M. On the other hand, lysine
induced a high percentage of larval settlement at 1 x 10° M, but became toxic at high concentration.
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[Fig. 11 Urechis unicinctus larvae.
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<Table 1> Composition of amino acid (ppm)

Amino acid U lavae U egg U sperm U mucus S.W.
Phosphoserine  114.60  54.91 11.60 18239 0.7
Aspartic acid 295.59  176.23 231 82.63 -

Serine 57031 9936 19.06 180.15 -
Glutamic acid 602.51 1,332.24 245 167.42 -
Proline 33463 11403 15416 12145 -
Glycine  3,327.22 59936  4.96 1,209.88  0.86
Alanine  4,422.86 2,306.67  2.61 790.66  0.34
Methionine 33823 1,310.88  10.64 106.96 -
Leucine 79771 3,007.99  29.30 31261 027
Orinithine ~ 228.84 7641 793 12.02 -
Lysine 377.09 1,38647 21.74 207.96 -
Histidine =~ 22740  352.93 2.79 46.78 -
Total 11,636.99 081747 269.55 342091 2.17
*U.. Urechis unicinctus, S.W.. Sea water
2. OO| = Atof| cHEH ZAELE
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Glycineol| tgh 7=/ 2] ¥HE-2 1.0x10° M~

1.0x102 M7FA] YEFE O H, 20% ©o|AFe] #A]eS
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Mefae 1x10° M FiolA oF 8% %
ARESE YERloY o]ate] wRolAE wES
YER A oFSkal i 2TtE o] &3 URbal2 7H
EAAY 2ol ZFelA Fhste FuE e
Ak E=3h 1.0x10° M 1.0x10* Me|A] WEg-gt
MR A%} 5 5k vieEdd

BAse %S wolth A4 BTN A}

- 1801 -



sehg - 8T - 2

AAE oy 1.0x10°M o]de] FEelAE
MEgEo] =5k

100 4 r 100

mmm Settlement rate

80 1 Motality rate r 8o

Settlement rate (%)
Mortality rate (%)

Concentration (10°M)

[Fig. 2] Settlement and mortality rate of Urechis
unicinctus larva in response to glycine
for 24h (p < 0.05).
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[Fig. 3] Settlement and mortality rate of Urechis
unicinctus larva in response to leucine
for 24h (p<0.05).
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[Fig. 4] Settlement and mortality of Urechis
unicinctus larva in response to alanine
for 24h (p<0.05).
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[Fig. 5] Settlement and mortality of Urechis

unicinctus larva in response to lysine
for 24h (p <0.05).
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[Fig. 6] Settlement and mortality of Urechis

unicinctus larva in response to aspartic
acid for 24h (p<0.05).
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unicinctus larva in response to glutamic
acid for 24h (p <0.05).
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[Fig. 8] Urechis unicinctus lavae after settlement.

<Table 2> Comparison of animal’s response to

amino acid
Amino acid Species
-3 B. larva
(10°M) U larva 5, vant and Hitoshi, 2000)
Glycine ++ +
Lysine + _
Leucine ++ + +
Aspartic acid + _
Glutamic acid + +

Alanine - -

*U.: Urechis unicinctus; B.. Banulnus amphitrite; + +:
high; +: moderate; —: little or none.;

Balanus  amphitrite®] 2
tryosine®] 1.0 x 10°M9] FLold HAZ L3}t
3, B8 L0x10*MelA 1.0x10° M ellAl = &

AE AdAEF oH, glycine &2 H|FA ofn|

A Barnacle,

W€, Urechis unicinctus 2| &x{ut2

2b A 1.0x 10°M ol &= ZA 21 FFS
L0x10° M oA &= ZA A S JaFs vebd A
o2 ws]a It} (Jayant & Hitoshi 2000). wWHhA],
=40l obd oA, 79E  Sle =4
stk A% dFYEAIE olalsh=tl Fa%

olgtar zHet,

leucine, alanine,
lysine, aspartic acid, glutamic acid & 6% ©}v]
kel tfgh AAERAEY AARLEES AT
ofu]iit 65l theh AMEFAAS AANES A
st A7, leucine> 1x 107 M 7F4] 20%0]732]
&= ek 7HE aatAelfla veA| ofr]
1x10°M~1x10°M 9] H9lelA 20%°]
b oAAES Bk §, 1x10‘5M°1W 7}72}

A oPO% glycme,

o

- =

TR =ETSH ﬂﬂ/‘}EO] AF581a1, aspartic acid
9} glutamic acid HA] 1x10*M~1x10°M o4+
9] FolA HAREo] v

o}
AN
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