CHAPTER 2
GENERAL INTRODUCTION

Secondary metabolite as a naturally produced substance does not play an

explicit role in the internal economy of the organism that produces it.” It provides more
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mlscellaneous echinoderms, tunicates, mollusc, bryozoans, microorganisms and

phytoplankton. These organisms often provide novel chemical structures that have
biological activities and use in pharmacology. Many of which are currently in clinical
trials for the area of cancer treatments. Other compounds are being developed as an

analgesic or inflammation.* (Table 2.1)



One of the bioactive compounds is bryostatin 1 (1) which is a macrocyclic
lactone derived from the marine bryozoan Bugula neritina found in 1982.° Compound
1 was found to have activity against a variety of tumor cells both in vitro and in vivo.
The important action of 1 works by down-regulating the expression of one or more
protein kinase C (PKC) isoforms to achieve its cytotoxic effect.’ Base on this activity,

several phase I trials of bryostatin 1 in human have been completed and phase II trials

are currently initiated. Ecteinascidi ' 3, 2), the most advanced compound

from tunicate Ecteinascidia tetrahydrmsoqmnolme alkaloid
which binds to the minor a broad spectrum against
human tumor cell lines in vi ) elanoma and lung tumors
in vivo. Compound 2 is e .
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breast cancer.
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Table 2.1 Selected Marine Natural Producis Currently in Clinical Trials *"!

Compounds Disease area  Phase of clinical trials
Dolastatin 10 (sea hare: Dolabella auricularia) Cancer II
LU103793" (sea hare: Dolabella auricularia) Cancer I
Bryostatin 1 (bryozoan: Bugula neritina) Cancer II
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2.2 Natural Products Studied of the Marine Microorganisms

Most marine invertebrates particularly the filter feeders such as marine sponge
are known to harbor microorganisms including bacteria, cyanobacteria and fungi within
their tissues where they reside in the extra- and intra-cellular space. These
microorganisms may constitute up to 40% of the biomass such as the Mediterranean

sponges Aplysina aerophoba.4 Some of microorganisms such as mat-forming

cyanobacteria are also serve as general fo¢ ges for some marine invertebrates such

Several well-kno

invertebrate and later f v

t discovered from marine
ie the marine microorganisms.
mor agent and is currently in
the current phase II clinicaltrig! o mpotnd 3 was, or ginally isolated in a minute
amount (28.7 mg each romfl( ; / Y5 2 I¢ sea hare Dolabella auricularia in
1987." Interstingly, a reseg sity of Hawaii discovered the
structural analogue of 3, symp statid-£ {4) fiolithe marine cyanobacterium Symploca
hydnoides. Later, dolastatin 10 (3 _ -, tected in a Symploca sp. These finding
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A neurotoxic alkaloid, tetrodotoxin (7), was first found in pufferfish of the
family Tetraodontidae. Human who receive this poison may be completely paralyzed
and in some cases completely lucid until shortly before death, depending on the amount
of toxin consumed. Later studies have shown that many species of marine bacteria are
the true producer of compound 7. The wide distribution of tetrodotoxin in marine

bacteria was underlined in a study by Simidu et al.”, who identified the toxin in marine

bacteria of the genera Vibrio, Aere hds Alteromonas.  Saxitoxin (8) and
shellfish poison (PSP), were
presented in several species"6f dingla & dies have shown that they
may acquire saxitoxin fro N ize the toxins by themselves.
PSP is a serious illness cg
that contains a toxin harmful'to f
the specific sodium channelfblg

channel studies."
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inhibitor of phosphatases-1 (PP1) and —2A (PP2A) that also stimulates the

phosphorylation of many proteins. This compound has become a valuable powerful
probe for studying regulatory phenomena and signal transduction pathways in
eukaryotic cells.” Compound 9 was first discovered from the extracts of marine

sponge Halichondria okadai and H. melanodocia.” Later, compound 9 was also



isolated from the marine dinoflagellate Prorocentrum lima™ indicating that P. lima is
likely to be the true producer of 9 since this sponge are known to harbor dinoflagellates

in their extracellular space.

Futhermore, recent evideficeayve sh that )ryozoan B. neritina which is

the well-known source of maflcr ould be of the bacterial
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origin.23 As a last examp a,sp. are known to harbor
cyanobacterium Oscillaoria gb. #n )SC iroe of lany unique trichloromethyl
group-containing metabo ites s1dm (11), and isodysidin
(12).24'25 Many researchers that these metabolites are
biosynthesized by Oscillaoria sp. and coworkers isolated barbamide
(13), a peptide cont : ;ﬁ arine cyanobacterium

Lyngbya majuscula. 'V discove: : "q series of compounds

with such functional grou ‘ m the marine sponge Dyszd
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Marine microorganisms are a treasure source of useful natural products. The
marine microalga are the best known for their production of many toxins. Especially
the cyanobacteria, the group of these microalga, have been the richest in this regard.
Because chemical variation is common in microalgae, the focus of this thesis aims to

search the bioactive compounds from cyanobacteria, Lyngbya majuscula.

arine | erium Lyngbya majuscula
The marine cyanobacteritm, (b 1€ &ngbya majuscula has proven

to be a rich source of chemically.dive es of.bioactive secondary metabolites.
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Other than toxins, the marine cyanobacterium L. majuscula is also known for its
ability to produce a great diversity of biological active and unique secondary
metabolites. Curacin A (16) is a metabolite, which was cytotoxic to brine shrimp

(LC,, = 0.0025 pg/ml ) and several cell-based assays, was obtained from a collection
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of L. majuscula from Curacao.””> Compound 16 was synthesized and observed to be a

novel tubulin binding agent.”
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The bioactive comp xic effect include kalkitoxin

(17) (LC,, = 700 nM )** and 2 5. ug/ml ).* Furthermore, the
50 *4\

Caribbean cyanobacteri ly ichthyotoxic compound,
malyngamide H (19) ( LG§, 7) is an exquisitely toxic
compound to fish, brine shff nmary cell culture of rat
neurons. Moreover, pharmagolggieal dnves ns she wed antillatoxin (18) to be

highly toxic to a primary cultur, of 12

ranulé neurons (LC,, = 20.1 nM ).”
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pharmaceuticals such as anti 2 dory A (20),38 and kalkitoxin (17).*
. ‘ ‘ . -
Interestingly, secondary - ,lat%nanne cyanobacteria are
predominantly lipopeptides. .  (21), ~ gcorgamide (22),4l pitipeptolide A

pof lipopeptides from marine
cyanobacteria. Each of th Bk DORShoSh: e Jipid residue with terminal

acetylene, which have s ‘ % /thetic signatures of cyanobacterial
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Georgamide (22)

Pitipeptolide A (23)

Yanucamides A (24) Yanucamides B (25)
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