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Have You Wondered?

What the definition of a species is?
What natural selection is?
How new species evolve?
How marine organisms are named and |

classified?
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= Survival and reproduction
= Living organisms are composed of chemical compounds.

= There are four major classes of macromolecules in living
organisms: carbohydrates, lipids, proteins, and nucleic acids.
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Carbohydrate
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Carbohydrate
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m Celluloseis an example of a structural polysaccharide. It is found in
the cell walls of plants, seaweeds, and some microorganisms

m Chiutinis a polymer composed of modified glucose molecules and is
also strong and durable. Chitin is in the cell walls of fungi and the
hard exterior skeletons of some marine animals such as crabs and
lobsters
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» Lipids composed primarily of carbon and hydrogen. Marine
organisms use simple to store energy, to cushion vital
organs, and to increase buoyancy. Homeothermic animals use

as insulation to trap heat.

o is the major structural component of membranes that
surround cells and some of the internal components of cells.

o are lipids that function as chemical messengers within the
bodies of animals.

o the exposed surfaces of some marine plants and
seaweeds and act as a water barrier. Waxes are also found in the
body coverings of some marine animals and in the ear openings of
some marine mammals.
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Fatty Acid Analysis
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Fatty Acid Analysi
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Stable Isotope and Signature Fatty Acid Analyses
Suggest Reef Manta Rays Feed on Demersal Zooplankton
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Abstract

Assessing the trophic role and interaction of an animal is key to understanding its general ecology and dynamics.
Conventional techniques used to elucidate diet, such as stomach content analysis, are not suitable for large threatened
marine species. Non-lethal sampling combined with biochemical methods provides a practical alternative for investigating
the feeding ecology of these species. Stable isotope and signature fatty acid analyses of muscle tissue were used for the first
time to examine assimilated diet of the reef manta ray Manta alfredi, and were compared with different zooplankton
functional groups (i.e. near-surface zooplankton collected during manta ray feeding events and non-feeding periods,
epipelagic zooplankton, demersal zooplankton and several different zooplankton taxa). Stable isotope &N values
confirmed that the reef manta ray is a secondary consumer. This species had relatively high levels of docosahexaenoic acid
(DHA) indicating a flagellate-based food source in the diet, which likely reflects feeding on DHA-rich near-surface and
epipelagic zooplankton. However, high levels of w6 polyunsaturated fatty acids and slightly enriched 3™C values in reef
manta ray tissue suggest that they do not feed solely on pelagic zooplankton, but rather obtain part of their diet from
another origin. The closest match was with demersal zooplankton, suggesting it is an important component of the reef
manta ray diet. The ability to feed on demersal zooplankton is likely linked to the harizontal and vertical movement patterns
of this giant planktivore. These new insights into the habitat use and feeding ecology of the reef manta ray will assist in the
effective evaluation of its conservation needs.
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Introduction different seasons, locations, size classes and sexes. Sample
collection therefore becomes challenging for widely distributed
Information on the diet and wophic position of an animal can and wide-ranging species that may feed in numerous habitat types
improve ecological understanding of the underlying drivers of its aphic areas. Second, stomach content analysis is
movements and its role within the ecosystem. Such knaowle can avi 56 cl towards items resistant to digestion such as bones,
also support conservation plans for areas where the temporal and exaskeletons, chelae and eyeballs |3]. Last, obtaining stomac kh
spatial abundance and distribution of prey are understood [1-3]. from large and threatened marine species is often difficult and
Stomach nt analysis is the conventional approach used to g animals for this purpose is ethically questionable.
assess a species’ diet [4] and has many advantages; however, it also manta ray Mmia alfredi (Krefft, 1863) is a large
has several shortcomings. First, this technique only provides a planktivorous elasmobranch with a circumglobal distribution in
“snapshot’ of recent feeding and may not aceu reflect the tropical and subtropical waters [6]. The species is listed as globally
composition of prey items that contribute most ntly to its Vulnerable to extinction on the IUCN Red List of Threatened
neral diet. This technique my also not necessarily account for Specdies, mainly due to new or expanding targeted fisheries [7].
netic or seasonal shifts in diet nor regional variability in the Many of these fisheries are considered unsustainable due to the
or a comprehensive understanding of a species’ relative small native population sizes, likely limited exchange
diet, many specimens must be examined with samples from between subpopulations and conservartive life history of the species

PLOS ONE | www.plosone.org October 2013 | Volume & | lssue 10 | 77152
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= Proteins are polymers made up of basic units called
Twenty different amino acids make up the various proteins found in
living organisms. Within cells, individual amino acids are assembled
into chains called

= The primary structural components of animals, muscles and
connective tissues, are composed of protein.

= Proteins known as are essential for life. Enzymes are
biological catalysts that speed up the rate of chemical reactions,
allowing metabolism to function efficiently.

= Some proteins, such as , transport chemicals within
organisms, whereas others store chemicals.
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Protein and their functions

Type of Protein Function
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o are polymers of molecules called nucleotides.

» Each nucleotide is composed of a five-carbon sugar, a
nitrogen containing base, and a phosphate group. Two types
of nucleic acids are found in living organisms:

(DNA) and (RNA).
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n Natural selectionis the mechanism that explains why
organisms that possess variations best suited to their
particular environment exhibit a better survival rate and
reproductive capacity than do less well-suited organisms.
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THE ORIGIN OF SPECIES
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Evolution

= The process of evolution operates without any ultimate goal,
selecting those forms of organisms that are best able to
survive and reproduce under the environmental conditions in
which they live.

= Note that natural selection does not have the ability to cause
variations that are better suited than others. The variations
that occur are due to chance mutations. Only after the
variations appear can they be affected by natural selective
forces.
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Evidence for Evolution
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Fertilized egg

SEXUAL REPRODUCTION
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DNA

m The nucleic acid DNA is composed
of units called nucleotides. Each
nucleotide contains the five-carbon
sugar , @ nitrogen-
containing base, and a phosphate
group.

= The nucleotides are linked together
by the phosphate groups and form
long chains. Two chains are wound
together to form the characteristic
double helix.

hydrogen bonding
between bases

holds the two
chains together




DNA function

= DNA contains an organism'’s genetic material, or genes, and
is capable of copying itself so that the genes can be passed
from one generation to the next.

= Encoded in the genes are directions for synthesizing the
various proteins that an organism needs. The proteins are
responsible for an organism’s appearance and control its
function, growth, and reproduction.

= In many cells most of the DNA is located in a specialized
structure called the nucleus. In addition, smaller amounts of
DNA are found in other parts of the cell such as mitochondria
and chloroplasts.
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How does DNA work?




RNA

= RNA molecules are usually single-stranded and can come in different
forms that have evolved for specific roles in the cell. RNA functions
in protein synthesis. In this process the information carried by
individual genes is copied, or transcribed, from DNA onto a molecule
of RNA known as messenger RNA (mMRNA). The message carried by
the mRNA is decoded, or translated, by a cellular structure known as
a ribosome, composed of protein and another type of RNA called
ribosomal RNA (rRNA). The synthesizes protein by
connecting the appropriate amino acids that are brought to the
ribosome by a third type of RNA called transfer RNA (tRNA). The
proteins produced by this process make new cell parts and enzymes
that give the cells their characteristics
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Protein synthesis
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Species

= Based on morphology
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m A speciesis one or more populations of potentially
interbreeding organisms that are reproductively isolated
from other such groups.

m Reproductive isolation: occurs when the members of
different species are not in the same place at the same time
or are physically incapable of breeding. Including habitat
isolation; anatomical isolation; behavioral isolation; temporal
isolation; biochemical isolation.
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Process of Speciation

(Little deer
cowry)

Single population
of spotted cowry
(ancestral species)
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Lemon shark /0

= The lemon shark gets it name from its yellowish color,
especially on its underside. It is related to tiger and bull
sharks and can grow up to 3 min length

= Apart from the color, you can recognize a lemon shark by its
two similarly sized dorsal fins. In most shark species, the first
dorsal fin is much bigger.

College of Marine Sciences, Shanghai Ocean University
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Lemon shark (N. brevirostris) 10
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Lemon shark (N. brevirostris) 0. (&5

1,750 bp mtDNA

1. Canaveral
2. Lousiana
3. Gullivan Bay
4 Marquesas Key
5. Bimini
6. Eleuthera
7. U.S. Virgin islands
8. Brazil
(Atol das Rocas)
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Classification

Frkingdom
| Tphylum
ZMclass
Horder
BHamily
J&genus
Fispecies

Bacteria

Archasa
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Protista Plantae Protista Animalia Fungi

{ ommaon ancestor
of all eukaryotes

I.
Common ancestor
of all living organisms
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Points

If a cell lacked ribosomes, it would not be able to

A Synthesize lipids

3. Digest food

c. Synthesize proteins
p. Form membranes

. Signal to other cells
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Darwin proposed the evolution occurs as the results of

A, Cosmic forces

8. Human intervention
c. Artificial selection

p.  Natural selection

e.  Inherent need
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A population of potential interbreeding organisms that is
reproductively isolated from other such populations defines

A Akingdom

8. A community
c. Afamily

p. Agenus

e. Aspecies
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If two species are in the same class, they must also be in the
same

A Family
8. Genus
c. Order
p. Phylum

e. Subspecies
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