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In the ocean, the various species with symbiosis are living.
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Symbiosis is a close relationship between the individuals of two '
(or more) different organisms. There are many symbiotic

relationships in the ocean. For example, clownfish and sea ™

anemone (Fig1A), giant clams and zooxanthellae in the clam
mantle, and Calyptogena clams and chemosynthetic bacteria in
the clam gill tissue.

SFig1AIR/ZEAVFVF YU . By aAHALBRE.COV U HI5EE
IEZ B AE. A: clownfish and the sea anemone. B: giant clam and
zooxanthellae. C: Calyptogena clams and chemosynthetic bacteria.
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In the symbiotic relationship, the symbiont is the smaller of
the two, while the larger organism is the host. Symbiotic 3 3"—35_%
relationships include those associations in which symbionts B Symbiont
lives on the body surface of the host, including internal

surfaces such as the lining of the digestive track and the b

ducts of glands (ectosymbiosis, such as crownfish and sea

anemone or giant clam and zooxanthellae) (Fig.2A), or @ e
where symbionts lives inside the host (endosymbiosis, such B 1% i

as corals and zooxanthellae or Calyptogena clams and EuianyoneiCel
chemosynthetic bacteria in the gill tissue) (Fig.2B). %

Mitochondrion

Fig2. AN 4% (a, ¢, d, e) EAREE(b); B:HEREN 4 (a, b) EMIBERELE(C, d). A:

Ecotosymbiosis and endosymbiosis. a, ¢, d, and e are ectosymbionts, but b is an

endosymbiont; B: Extracellular symbiosis and intracellular symbiosis. a and b a are
@ JAMSTEC extracellular symbionts. ¢, and d are intracellular symbionts.
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the summary of symbiotic relationship between two organisms by
interaction.

Interactions between two different organisms are classified by whether each organism benefits,
is harmed or is unaffected by the interaction (Fig3.). The mutualism, parasitism, and
commensalism are especially important for symbiotic relationship (Fig.3, red box). Mutualism is
the type of symbiotic intractions that both organisms benefit (such as, corals and
zoothanthellae). Commensalism is a type of relationship between two organisms where one
organism benefits but the other is unaffected (such as, crownfish and sea anemone). Parasitism
is a type of symbiotic relationship between organisms of different species where one organism,
the parasite, benefits at the expense of the host (such as, pathogenic parasite).
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Zooxanthellae
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Zooxanthellae live in the various marine (Chemosynthetic Bacteria)
organisms by symbiotic relationship, such 4 Symbiosis
as corals, bivalves, and jellyfishes etc. v v v
Chemosynthetic bacteria also live in the %ESE iy 4=k HEBE 4
various marine organisms by symbiotic  Polychaeta SHEIVES Snails etc.

relationship, such as polychaeta, biblves, and
snails, etc. For the symbiosis, the hosts have
new function, and live in the new
environment. Biodiversity produced by the
symbiosis.

Fig.4 8 HZLILESHMAE D S AL DZ K. Diversity of symbiosis
Q JAMSTEC for the zooxanthellae and chemosynthethic bacteria.
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The ancestor of the eukaryotic cells was N

the symbiotic consortium of prokayote

cells with at least one and possibly more o ‘(

species involved. The origins of Endomembaa

mitochondria and chloroplasts, which are .

organelles of eukayotic cells were Mtaty
prokaryotic cell, and these organelles were

taken inside the cell as endosymbionts.

Mitochondria  developed from a- MONERA
proteobacteria and chloroplasts from C)
cyanobacteria. The symbiosis plays the Coccos cymemnciens g3 e
important role for evolution and diversity BRI s
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of life.

Fig.5 <—F 1Y) ADOERMEBOMAALELEH. Endosymbiotic
@ JAMSTEC theory of eukaryotic evolution was proposed by Margulis.




