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Do proteins in the skin mucus of a clownfish
adsorb magnesium ions?

Rara Shigematsu, Ehime Prefecture Nagahama High School, 3rd Grade

Introduction

Living ish have symbiotic r i ip with sea
anemones (1). They keep high concentration of Mg?* in the
skin mucus, protecting them from sea anemones’ attack (2).
When mucus coat is heat treated, clownfish become
vulnerable to sea anemones (3). Therefore, proteins are
thought to be involved in the sea anemone sting defense. It
is also known that Mg?* is effective for jellyfish stings, which
are cnidarian same as sea anemones (4).

2,
{
i
H
f
Clownfish living together can appllcitlon of :Iownﬂsh mucus pmtect fingers from
with sea anemone sea anemone sting?

Question
What is the mechanism by which Mg?* is always kept at high
concentrations in mucus coat of clownfish?

Hypothesis

Some certain proteins in mucus adsorb magnesium ions
from seawater.

If the hypothesis is correct ...

With this protein, anti-sea anemones and anti-jellyfish
preventive body cream can be developed!

Method
[Experiment 1. Validation of Mg ion adsorption protein]
1. Mucus from anemone fishwas & = o]

collected and dialyzed in Mg**- =

free PBS to remove Mg?*. . N z
2. Mucus was divided into two, )
and heat treatment was applied to 7%

one of them. Image of Mg?* movement

3. Dialysis was performed in PBS containing Mg?* to adsorb
Mg,

4. The Mg?* concentration in the mucus was measured and
examined to see whether there was a difference between with
and without heating.

[Experiment 2. Verification of effect of anti-jellyfish sting cream]
1. The cream was spread on the tip of bamboo skewers and
left for 10 minutes.

Results
[Experiment 1.] Mg concentration in mucus (per 1 mg/mL protein)
[T
- .
Unhaateds Heatsd

B voconernesng T MU s e g adsopton

[Experiment 2.] Effect of JELLY'S GUARD on Dactylometra pacifica n= 6 (Average)

Crparm g g gt v iy oo kg Cormprnrss pras
FILS S GLLLADY

Points *

* Strength of jellyfish stinging a bamboo skewer.

Discussion

Slight difference in Mg?* concentration in mucus after Mg?*
adsorption (after second dialysis) was observed between
with and without heat tr i has
not been seen in the data of experiments repeated about
20 times so far, suggesting that the “Mg?* adsorption
theory” is not correct. As a mechanism to hold Mg?*, it |s
considered that Mg?* is d and |
with mucus following a "secretion theory" in which sea
anemone takes Mg?* from the sea water into the body
during respiration.

For Dentylometra pacifica's tentacle, JELLY'S GUARD with
high concentration of Mg?* showed its effect. JELLY'S
GUARD is scheduled to be ialized. We will
experimenting with more kinds of jellyfish.
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Study on the ecology of horsehair worms

Mao Sogabe (Imabari-West High School, 1st grade)
Kazunori Nakagawa (Supervisor, Imabari-West High School)

Purpose of the study

Horsehair worms are parasites living in some insects or beetles. However, there are few
studies until now, and their ecology remains almost unknown. | started this study to reveal
the mystery of this creature. Also, | think that the result of this study can be useful for
medical care in future.

1.Field work o | Chansesin horshai worms populaion e g wert e anaam g |
(®Monthly collection e fodt =o £ oAy -l
(Collection place)Touonn e . i

Kannbayasi Forest Park S H v - H i d
(Classification of genus) ‘ H f o

By shape of epidermis < & s g abd
(Classification of gender) ~ Female ¥ m b T g el

By tail shape (Figures 1) t Body length (mm) Wet weight ()

@Collection using traps

(The traps) Trap catching horsehair worms (left picture, made of wire mesh and rope);
Trap catching host insects (right picture, made of plastic bottles with beer and Calpis in)
(Implementation period) October 5th afternoon ~ 7th morning. Weather: cloudy, sometimes rainy.
(Installation location) Forest around the pond in the Touonn Kannbayasi Forest Park
(Natural forest, Plantation), grass and mountain stream. Upstream of Imabari City Souzya
River. Midstream of Saizyou City Nakayama River.

3| dissected host insects and measured the proportion of horsehair worms.

Number of host nsects captared b rap Parasitism rates of host insects Classification of genus Souzya River

ot (Camel crickets) 25% Kannbayasi Nakayama River (Living body) (Cadaver)
(Beetle) 0%
l l Number of horsehair worms captured by trap
(';,“;;m ol forest_plnaton ot R oy souva e naagmanve | GOrdius Genus  Goridonus Genus  Gordius Genus? Goridonus Genus?

2.Artificial parasitic experiment (Result)

I made this larvae parasitize
intermediate host, and confirmed
dormant state. | will make final host,
and continue the experiment under The
same environment from now on. =

Hypothesis:
The epidermis
is covered with
Mucosa.

| made horsehair worm larvae parasitize
spiral shells (intermediate host). Also | made
insects (final host) ate them. - | keep insects
that have parasites in them.

3.Induction of parasitizing the host insect g
| used a special device for waterside environmental
examination, put camel crickets instead of crickets

in the device , and observed their behavior at night.

4.Gender recognition ww o oww ww (Result)

I made a model and observed the behavior of it to know I_I I_I Jliving body + £ living body - big reaction
how invisible horsehair worms recognize gender. Jiving body + € model - big reaction
living bodv + £ model > small reaction

(Result)-9 out of 10 camel crickets fell out of the device at
night, and died.

+Small and immature horsehair worms were found in 2
camel crickets.
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