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Lipid tong va cac axit béo (FAs) clia né chiém tdi 40% sinh khdi san ho
kho. Lipit khong chi 1a thanh phan cdu tao nén mang té bao & ca san ho
va vi tao séng cong sinh véi né (zooxanthellae) ma ching con 1a ngudn
nang luong du trit 1au dai chinh cua san ho tao ran.

Lipit tham gia vao hau hét cac qua trinh sinh 1y va hoa sinh trong nhiing
dong vat nay, vi thé sy thay ddi trong thanh phan lipit phan anh sy thay
d6i vé sinh thai, dinh dudng va thé chat cua san ho. San hé 1a ngudn
cung cép nhiéu FAs c6 hoat tinh sinh hoc, nhu 13 céic axit
teracosapolyenoic c6 chudi rat dai (TPAs), va cac chit dan xuit FA
khéng no da ndi doi - prostaglandins va oxylipins. C6 nhiing chimg cé
1d rang cho thay san hé mém 1a nhiing d6i tuong tuyét voi dé nghién
clru qué trinh tong hop sinh hoc cic axit béo C,, méi phat hién gan day
bang cach oxy héa B ctia TPAs. Khong tim thiy cac TPAs chinh trong
san ho Hexacorallia, va su Vrfmg mat cua cac axit nay chinh la sy khac
biét trong dac diém phan loai hoa sinh giita san hd clirng va san ho
mém.

Thanh phan céc axit béo (FAs) 1a dic diém co ban chinh cta lipit, vi thé,
nhimg khia canh quan trong dbi véi doi sdng cua san ho co lién quan
dén lipit co thé dugc khao sat théng qua viéc phan tich cac axit beo. FAs
c6 thé duoc sir dung lam chi thi cho loai tao séng cong sinh, va ching
thé hién su trao doi lipit gifta sinh vat cong sinh va vat chu. FAs ching
to rat rd rang sy c6 mit cia cac ngudn thic in bén ngoai nhu 1a dong
thuc vat phu du ¢ hinh thirc da dudng ctia san ho.

Lipit san ho va céc axit béo ctia n6 chu yéu dugce chuyén héa tir carbon
duge cb dinh qua qua trinh quang hop cua vi tao song cong sinh. Su
khac nhau trong thanh phéan axit béo ctia san ho c¢6 tao cong sinh c6 thé
12 mot trong s6 nhitng nguyén nhan tao ra sy khac biét trong ham luong
cac axit béo cua cac ho san ho tao ran. Axit béo dugc st dung dé phan
loai héa sinh cic nhom sinh vat bién. Chung toi d chi ra rang viéc ap
dung cac phuong phap thong ké 1a rat hiru ich cho nhitng nghién ctru
phan loai héa sinh ctia san ho tao ran va san ho mém. Tom lai, nhiing sb
lidu méi vé& lipit thu dugc tir cic nhom san hd c6 va khong c6 tao cong
sinh c6 thé c6 y nghia quan trong di v6i nhitng nghién ctru trong twong
lai vé céc loai cong sinh trén san ho, sy trao doi lipit, chi thi dinh dudng
va trong nhimg nghién ctru vé phan loai hoa sinh san ho.
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Abstract
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Total lipids and their fatty acids (FAs) form up to 40% of coral dry
biomass. Lipids are not only the building blocks of cell membranes both
in the host coral and their symbiotic dinoflagellates (zooxanthellae), but
also they are the main long-term source of stored energy in corals.

Lipids are involved in a majority of biochemical and physiological
processes in these animals, therefore changes in the lipid composition
reflect changes in ecology, nutrition, and health of corals. Corals are
sources of a number of biologically active FAs, such as very-long-chain
teracosapolyenoic acids (TPAs), prostaglandins and oxylipins. The key
TPAs have not been found in Hexacorallia, and the absence of these
acids is the central chemotaxonomic distinction between stony and soft
corals.

The composition of fatty acids (FAs) is the primary common
characteristic of lipids; therefore important aspects of coral life, with
lipids involved, can be investigated by the analysis of FAs. FAs can
serve as markers for a type of zooxanthellae, and they indicate the lipid
exchange between symbionts and their coral host. FA is most probably
indicative of external food sources such as zoo- and phytoplankton in
polytrophic feeding of corals.

Coral lipids and its FAs are mainly derived from carbon
photosynthetically fixed by symbiotic microalgae. The difference in FA
composition of the zooxanthellae may be one of the probable reasons
for the difference in FA content of reef-building coral families. FAs
have been used for the biochemical classification of several groups of
marine biota. We have been shown that the application of statistical
methods is useful for the chemotaxonomic FA studies of reef-building
and soft corals. On the whole, the new data on lipids obtained for the
numerous group of azooxanthellate and zooxanthellate corals, might be
important for future investigations of coral symbionts, lipid metabolism,
trophic markers, and in chemotaxonomic studies of corals.

Lipids are fatty acids (FAs) and their derivatives, and substances related
biosynthetically or functionally of these compounds. Lipids are one of the main
classes of biological substances together with proteins, carbohydrates, nucleic
acids, etc. Total lipids form up to 40% of coral dry biomass. Lipids are the
structural base of all cell membranes both in the host coral and their symbiotic

132



Imbs, A.B., 131-140 ) i
Tuyén tap Bao cao Hoi nghi Quoc gia "Bién Dong-2007", 12-14/9/2007, Nha Trang

microalgae (zooxanthellae). Lipids are the main long-term source of stored
energy in the corals.

The main lipid classes of Vietnamese corals were hydrocarbons (HC),
triacylglycerols (TG), monoalkyldiacylglycerols (MDG), free fatty acids
(FFAs), sterols (ST), and polar lipids (PL) (Fig. 1). The main PL identified
were phosphatidylcholine (PC), phosphatidylethanolamine (PE), and
phosphatidylserine (PS). Along with the widespread phospholipids (PC, PE,
and PS), two types of less common phosphonolipids (ceramide
aminoethylphosphonate (CAEP) and ceramide methylaminoethylphos-phonate)
were identified. The total lipids of Vietnamese reef-building coral species
contained a considerable proportion of neutral lipids, in particular HC and TG.
The content of PL and MDG in Vietnamese soft coral species was higher than
that in the reef-building species (Fig. 1) (Imbs, pers. comm.). Obtained
difference in the proportions of the main lipid classes was statistically
significant and essential for a separation of hard and soft coral species into two
independent groups (Fig. 2).

PL ST

HC
48%

MDG
5%
Hard corals Soft corals

Fig. 1. Comparison of lipid composition (% of total lipids) of Vietnamese hard and
soft corals (average contents for 60 species)

Corals are polytrophic organisms, i.e. they simultaneously or
alternatively derive lipids through a variety of mechanisms from different
trophic sources. The polytrophic nature of the corals varies greatly among
species with respect to morphology, habitats and availability and diversity of
food. Heterotrophy includes the uptake of particulate living and dead organic
matter (POM) and the absorption of dissolved organic material (DOM). In
zooxanthellate coral species, the phototrophic supply is delivered by
endosymbiotic microalgae (zooxanthellae = dinoflagellates of the
Symbiodinium microadriaticum group) living within gastrodermal host cells.
The POM supply in a given habitat is highly diverse in quantity and quality and
comprises all the different size classes of plankton and organic detritus. Thus
partitioning of trophic resources may be necessary to coexist in the same
habitat.
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Fig. 2. Multidimensional scale analysis performed using the 6 variables (6 lipid class
contents) measured in the 60 Vietnamese coral species

Lipid is an important part of the transport of total organic carbon in coral
reef ecosystem. Lipids are involved in a majority of biochemical and
physiological processes in corals, therefore changes in the lipid composition
reflect changes in the ecology, nutrition, and health of corals. Coral bleaching
are accompanied by significant variations in total lipid content and proportions
of the main lipid classes in coral colonies (Michalek-Wagner et al., 2001) (Fig.
3). The composition of coral lipids depends on the light regimes and varies
during the annual cycle (Oku et al., 2003) (Fig. 4). The lipid content of
tumorous coral tissue is characterized by a reduced level of stored lipids
(Yamashiro et al., 2001) (Fig. 5). The lipid content of tumor was 10.6% of the
dry tissue weight, and was much lower than that for normal tissues (32.2%).

The composition of FAs is the primary characteristic of lipids; therefore
important aspects of coral life, with lipids involved, can be investigated by the
analysis of FAs (Latyshev et al., 1991). FAs can serve as markers for a type of
zooxanthellae, and they indicate the lipid exchange between symbionts and
their coral host (Zhukova et al., 2003). The active transport of saturated and
several unsaturated FAs from symbiotic dinoflagellates to the host is
documented. In hermatypic corals, zooxanthellae have a specific FA
composition, which differs from that of external food sources. Two Vietnamese
soft coral groups such as azooxanthellate Dendrophylliidae and other
zooxanthellate families have the most taxonomic and biological distinctions
(Imbs et al., 2007) (Fig. 6).
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Fig. 3. Variations in total lipid content (% of lipids/dry weight) in normal and
bleached soft coral Lobophytum compactum colonies (following Michalek-
Wagner and Willis, 2001)
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Fig. 4. Seasonal changes in total lipid and polar lipid contents of scleractinian coral
Goniastrea aspera, sea surface temperature, and light intensity (Following
Oku et al., 2003)

Corals are sources of a number of biologically active FAs, such as very-
long-chain teracosapolyenoic acids (TPAs), and polyunsaturated FA
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derivatives — prostaglandins and oxylipins. There is strong evidence that soft
corals are excellent objects for the study of newly discovered biosynthesis of
Cy, FAs via B-oxidation of TPAs. The key TPAs have not been found in
Hexacorallia, and the absence of these acids is the central chemotaxonomic
distinction between Hexacorallia (stony corals) and Octocorallia (soft corals).
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Fig. 5. Comparison of lipid composition of normal and tumorous tissues of reef-
building coral Montipora informis (Following Yamashiro et al., 2001)

FAs have been used for the biochemical classification of several groups
of marine biota, such as bacteria, fungi, microalgae, plankton, macrophytic
algae, and sea grasses. However, some investigators are inclined to conclude
that FAs are not really useful for the biochemical classification of corals. We
have been shown that the application of statistical methods (PCA, MSA) for
the FA composition is useful for the chemotaxonomic studies of reef-building
and soft corals. The difference in FA composition of the symbiotic
dinoflagellates may be one of the probable reasons for the difference in FA
content of reef-building coral families (Imbs and Dautova, 2008) (Fig. 7). The
relation between a taxonomic position and lipid composition of octocorals from
shallow-waters of Vietnam was investigated. Principal components analysis
(PCA) of total fatty acid (FA) composition of 64 soft coral specimens showed
that the total FAs were markers on the family level. The good distinction was
obtained between antipatarians, gorgonians, and alcyonarians. Azooxanthellate
corals of the genus Dendronephthya formed the separated group also (Imbs et
al., 2007) (Fig. 8A). The distinction between the genus of the alcyonarians
(Sinularia, Lobophytum, and Sarcophyton) was only achieved on the base of
the composition of selected polyunsaturated FAs (Fig. 8B). It was supposed
that taxon-specific composition of FAs was determined by the differences in
food sources, symbiont composition and FA synthesis enzyme activity of the
octocorals.
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Fig. 6. Principal components analysis using the content of nine principal FA measured
in all the 24 soft coral specimens (azooxanthellate Dendrophylliidae and other
zooxanthellate families) from Vietnam

The lack of reliable information on the coral lipids and FAs limits our
understanding of the biology and biochemistry of these anthozoans. Studies of
lipids in reef-building corals have not so far been systematic. Current data
available on FA composition of reef-building corals are very limited. Lipids
and FAs of several wide-distributed species have been described but the FA
profiles of the most genus are practically unknown. Data on FA composition of
zooxanthellae from soft corals and FAs of azooxanthellate soft corals are not
available until now. Comparison of lipid composition between tropical and
boreal coral species has not been performed.

137



Imbs, A.B., 131-140
Proceedings of National Conference ‘Bien Dong —2007’, Sept. 12-14, 2007, Nhatrang

1.00
“A 2
// Ai%s Milleporidae
i
0.60 A
Poritidae
L7 TAZTN Dendrophylliidae
ya AN ~~
/ \ 32i0\
o / \ 31\8y
£0.20 Pocilloporidae | A28
T | I3k '® L)
< , m17, \ /'-’2’78‘.5 9e \
’// .13 .é\o“\ ’2-’2_,/"' ° 31 .71l
"I Y \‘,I v/,\,Ké’24 5/2/5 ©23 v/‘/_/./
i 12 .’}".2 T
-0.20 18m, :,_‘4.1 Acroporidae
I 7
‘\F19 mi5,) e
\\ !16 N __..1 0,.’11 — \29
~__~ e ( .
\0\°>30 Faviidae
-0.60 T . . :
-0.70 -0.30 0.10 0.50 0.90
Axis 1

Fig.7. Multidimensional scale analysis performed using the 10 variables (square root
of 10 PUFA contents) measured in all the 35 reef-building coral specimens

from Vietnam
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Fig. 8. Multidimensional scale analysis performed: (A) using the 33 variables (square
root of total FA contents) measured in all the 64 soft coral specimens from
Vietnam; (B) using the 10 variables (square root of 10 principal PUFA
contents) measured in 42 soft coral specimens from Vietnam
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It is recommended that a number of lipid studies as listed below could be
considered in investigations of coral reefs.

- Determination of food chains in reef communities and food strategies of
main reef consuments.

- Determination of the interaction between synbionts of soft corals and
their functions

- Application of the data on fatty acid composition for the chemotaxonomy
of corals.

- Screening of biological active fatty acids, lipids and oxylipins in the
corals.

- Investigation of the role of active lipids in the regulation of vital activity
of the corals.
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