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ABSTRACT

The marine Amphidinium Clap et Zachm dinoflagellate are contained within the rich structure of the novel, diverse
bioactive macrocyclic vinegar and long-chain alkenes via quito compounds, their potential medicinal value has
aroused widespread concern in this paper about the sulcus research progress chemistry and biological activity of
dinoflagellate algae are reviewed, on this basis, the prospect of such medicinal marine microorganisms were
discussed. Marine Amphidinium Clap et Zachm dinoflagellate genus belonging to the ring groove dinoflagellate
algae Gang Branch of the dinoflagellate genus of about 33 kinds, mostly belonging to the temperate and tropical
species, the waters of the South China Sea near San Ya, many have discovered. Our country has a very rich former
ditch algae resource, and the vast majority of the distribution is very rich in marine biodiversity in tropical and
subtropical waters. The marine Amphidinium Clap et Zachm dinoflagellate is the active sustainable use of resources
in the library, which is worth further researching.
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INTRODUCTION

Dinoflagellates are important phytoplankton taxagluding Dinophyceae and Syndinophyceae two caiggor
Syndinophyceae only a small number of parasiticigse about 40 kinds, and are usually referrechéostudents
mainly dinoflagellates Dinophyceae flagellum pasiti number and shape of the shell plate is the rbasis
Dinophycea classification, divided accordingly PERIIUM mesh, Prorocentrum mesh gonyautoxins heatd f
and bare dinoflagellate algae and so on. Themes#in representative of extant dinoflagellatesls® common
groups of marine dinoflagellate. Marine Amphidinii@ap et Zachm dinoflagellate genus as a speaiattsire of
marine microalgae, secondary metabolites speciaictste is active and diverse, especially its digant
anti-fungal, anti-tumor activity, worthy of atteati. International experts made a lot of researdhimarea of work,
and achieved fruitful results, while domestic reskan this area is still not mature enough [1].

Dinoflagellate has a very special reproductive emedabolic pathway, and it could produce chemiaaicstire very
special metabolites. Through the biosynthetic pathstructure is very complex dinoflagellate toxiveked short
conducted a preliminary study, the results show: tlassy shoot acid, a light glutaric acid, prapéoacid, acetic
acid and a-ketoglutarate involved in the short ggdinium microcystin biosynthesis, dinoflagellatendze able to
use exogenous amino acids as a carbon sourcehamdrhaining organic skeleton for anabolic secongavduct.
This feature is being between animals and plantsisT dinoflagellate has special significance in higtory of
biological evolution [2]. Figure 1 shows the evadat of dinoflagellate.
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Fig. 1: Complex transportation system

CHEMICAL COMPOSITION ANALYSIS

Prorocentrum case studies of the chemical compaositf algae and pharmacological activity areas mostly
concentrated in the composition of the originaloflagellate toxins are produced by algae and itsaoti-tumor
activity. Prorocentrum genus of algae species qadyze more than one person can cause diarrhea dDSP,
P1llima, Plconcavum, Plhoffmannianum, P1maculosuch Rifaustiae so on. The DSP is the algae produce
polyether or a class of macrolide compounds acngrth the structure of the carbon skeleton of tleeseponents
are generally divided into three groups: naturadzic acid and its derivatives (1) acid componeimophysis
toxins; polyether lactone (2) neutral componentrctaxin; (3) scallops toxins and 4, 5 - hydroxylkgas toxins.
Dinoflagellate is an important part of phytoplanktaliatoms and other phytoplankton together andestahe food
chain of marine ecosystems is an important prin@oducers in the ocean, play an important role utri@nt
cycling and energy flow in marine ecosystems. CGutyethere are more than 2000 kinds of dinofleafel in half
of the world is the type of camp life heterotrophidtrition, natural sea heterotrophic dinoflagelabundance and
sometimes more than ciliates such as zooplanktbytoplankton their feeding behavior would clustausture
produces a negligible impact, a phenomenon in nremynful red tide dinoflagellate found in both. Heteophic
dinoflagellate dinoflagellate behavior makes thaldwole of producer and consumer who is not onli &b carry
out photosynthesis, but also by other organismdirigeto meet their nutritional needs, so that aebetonvergence
of dinoflagellates micro ring and food nutrient ligyg and energy flow between metazoan, in the faed plays an
important [3].

Fig. 2: Phagocytosis nutrition of naked dinoflagellate

Okadaic acid and fins algal toxin-1 is a proteirogthatase (PP1 and PP2A) and potent inhibitor,tlackfore
cause diarrhea degeneration diarrhea, intestintiedipl cells and to promote the development aficea. Many
studies have confirmed the influence of diarrhetiellfish poisoning and cell protein phosphatasgpulegion.
Okadaic acid, fins and fin microcystin-LR -3 -1tamor-promoting factor, and both genetic toxicigndead to the
formation of DNA adducts. Okadaic acid but alsodbgnging the concentration of intracellular secorassenger
role of calcium ions strongly increase the probgbdf myocardial cells in the L-type calcium infwand tracheal
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smooth muscle cells calcium-dependent potassiummeia in the open state [4]. Figure 2 shows theptgtosis
nutrition of naked dinoflagellate.

Although the original toxic dinoflagellate metalie$, but was developed as anticancer drugs orgeddeas for
the design of new drugs. Studies have shown thadaik acid is both one of the leading DSP toxing,abso has
significant anti-tumor activity against P-388 anel210 cells with an IC50 of 117 * fag.mL™ and 117 * 10
2 .g.mL*, mice were injected intraperitoneally LC50 is ®afy.kg"; ionophore okadaic acid structural features are
related to its tumor suppressor complex mechaniBimoflagellates can use organic matter to make trcand
reproduction. There are several types heterotropdearly half of the dinoflagellate species havepigment body,
there are many dinoflagellates body will exist ewgith pigmented heterotrophic nutritional needsd aaise
nutritional type is called. These support groupd do not necessarily get as mainly organic carkmnces, but
merely necessary to add some organic growth sughaasins, biotin. These groups to infiltrate amaised nutrition
(DOM absorbed by osmosis the way) and rotten faatdtion (outside the cell through the mesh-likeusture be
digested, then absorbed into the cells) by wayubfition and support, but can also parasitic analsgtic manner
way and nutritional support life. As a source ofamic carbon, many non-pigmented dinoflagellatedybmainly
rely on heterotrophic way to survive, such as oigantrition dinoflagellates, which are the subjetheterotrophic
dinoflagellates nutrition, the main types of patiasifiltration nutrition and swallowed nutritios].

BIOACTIVITY ANALYSIS

Algae are a large class of polyphenol compoundiiftdrent structures, mainly prorocentrum case issiof algae
polyphenols anti-tumor activity, anti-bacterial,tiawiral activity, antioxidant activity, chemicalefiense activity,
deodorant activity. Figure 3 shows the bioactiabalysis.
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Fig. 3: Bioactivity analysis of Dinoflagellate

Dinoflagellates extract at a final concentratiomatges a certain level, all the leukemia cell lilvese strong
cytotoxicity on human fibroblasts and HDF and moME-3T3 cells without toxicity possessed thermiabdlity,
appropriate toxic side effects on natural resouasean anticancer agent. Dinoflagellates polypheonipounds on
the inhibition of tumor cell lines but also withethelative molecular mass of algae polyphenols igh kelative
molecular mass of dinoflagellate stronger anti-tumfect of low molecular weight dinoflagellate. ®eted from
dinoflagellates polyphenols has a broad spectrumiofoorganisms resistant (including suppressiofilaientous
fungi, yeasts, bacteria, viruses, etc.), and do¢sffiect the growth of animal cells in the corr@sging inhibitory
concentration. Dinoflagellate isolated from sulfaitrogen phenolic compound is a highly active midrobial
agents having broad spectrum antimicrobial activétgtibacterial effect than some known antibioteetch as
chlortetracycline, erythromycin, chloramphenicd|. [6

Polyphenols as a strong antioxidant, free radicavengers can make endogenous antioxidant enzytivtyac
increased by dietary supplementation or exogenatiexéidants play a role in the prevention of canard other
diseases. But it's more complex antioxidant meamasigenerally believed: scavenge free radicalsdigsociation
of the phenolic hydroxyl group, have catalytic nhéda complexation, UV absorption factors play ajonaole. In

vitro experiments showed that plant polyphenolsvenge peroxide, hydroxyl radicals and inhibitingidi

peroxidation.

The dinoflagellate algae polyphenols are synthéstpewithstand herbivore defense of a large cldsshemical

substances, substances in plants is the most cordefense of secondary metabolites and only at thiegular
level, there is food and poison resistance twocksfdts convergence astringent properties thatredace herbivore
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feeding; itself can also be combined with dietamot@in to reduce its absorbability, and the hert@vo
gastrointestinal digestive enzymes combined witthucing its ability to digest. Plant extract frometlourrent
application of the results, the main structurehaf ieodorant active is a hydroxyl group of polyghenespecially
flavonoids, C6-C3-C6; tannins or the monomer stme;tC6-C1, and with three or more hydroxyl grougpsC6-C3
phenylpropyl compounds. Dinoflagellates active sahses are higher than their natural deodorantigcsuch as
sodium copper chlorophyll and chlorophyll [7].

MACROLIDES

Marine Amphidinium Clap et Zachm dinoflagellate gens Pyrrophyta organisms macrolide compoundsdiass

of rich dinoflagellate, which has been 37 of thesepounds were isolated and identified. 26, 27-naret
macrolide is a type from the most isolated dincélige genus, a total of 15 as much. Although teesfor 26 or
27-membered macrolide, but they are not the sapedf skeletons. Amphidinolide B (2) the relativanfiguration
was determined by X diffraction method. Determioatof the absolute configuration by means of chahmeaction,
the two first and then oxidized with NalO4 and tideBH4 reduction of acetylation. The reaction migtobtained
after C-22 to C-26 fragment (2a) of the separatiod purification by HPLC, and then the (2S, 4S)d &R, 4R) -
Pentanethiol synthetic C-22 to C-26 fragment (24,cdmpare and ultimately determine the absolutdigoration

of 8S, 9S, 11R, 16R, 18S, 21R, 22S, 23R and 25%. f€hm later assigned to compound 2 21 epimers
Amphidinolide D (5). Shimizu team from the Americaiversity of Rhode Island also collected from a
dinoflagellate American Brewer waters isolated Ame-phidinolide B analogues B2 (3), B3 (4). Figurshbws the
molecular structure of macrolide.
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Fig. 4: Molecular structure of macrolide
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Fig. 5: Synthetic methods of macrolide

Macrolide natural product compounds are generallyenthan one way through the classical transfoomatbmes,
most of the even-membered ring. But in the pastynmaacrolide compound ditch dinoflagellate algadatea case
but it is an odd-membered ring, such as: Amphidieold. Genus front groove macrolide compound isdlat
dinoflagellate has a strong biological activitydatihe main anti-tumor activity has been reportedhia current.
Figure 5 shows thesynthetic methods of macrolide. The labeling prscurfeeding experiments show
Amphihinolide J 24 carbon atoms in the molecule degved from sodium acetate, its 15-membered cydic
ring formed may have originated in several molecétdagments a, b, c, d, e, f plus percent. Whebeand d are
derived from more than one classical pathway, anddac are similar to the synthetic route via tieXBand DTX
come, a precursor of 2 - carbonyl glutaric acidd &ime precursor of succinate ¢ acid [8]. Figurehbvgs the
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Synthetic methods of macrolide.

LONG CHAIN POLYHYDROXY POLYENE COMPOUND

Long chain polyhydroxy polyene polyketide compoubding, although they have the same or similasywithesis
pathway, but the structure is often vastly différeine former ditch dinoflagellate algae are riochthiese compounds
are natural sources. Amphidinol type first représtve component of long-chain polyhydroxy polyereenpound
Amphidinol 1 been reported in 1991, a number of@gsmhave been discovered, including Amphidinots& (39 ~

43) and Luteophanols AC (44 to 46) and the likectSehemical composition can be seen as a pre-ditch
dinoflagellate algae are characteristic metabalimponents in the field of marine microalgae chemypisio far only

the first ditch dinoflagellate algae are found [Bigure 6 shows the molecular structure of longrcipalyhydroxy
polyene compound.
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Fig. 6: Molecular structure of long chain polyhydroxy polyene compound
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Fig. 7: Synthetic methods of long chain polyhydroxy polyene compound

The study of these compounds biosynthetic pathwastill in its infancy. Murata team member througk first
feeding experiments confirmed that the isotopelaheAmphidinol 2 and all the four carbon atoms thie
backbone molecules are derived from sodium acetiagepranched-chain methyl and methylene groupsabe@
methyl sodium acetate as a carbon source. Thesybibetic pathway similar to the classic multi-ketovay, but
there are obvious differences, mainly in orderdmplete acetate C2 carbon chain extension unity fime to time
be interrupted by cleavage of the methyl acetaie afncarbon, Amphidinol 2 and 4 contain 4 mm pigcsuch
fragments may be formed Favorski rearrangementtseddinoflagellate algae belong to the front gremf the
isolated long chain polyene compound having a hydsirong biological activity, there has been régdmainly
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hemolysis and anti-tumor, anti-bacterial and angf activity [10]. Figure 7 shows the syntheticthogls of long
chain polyhydroxy polyene compound.

CONCLUSION

Compared with other organisms, dinoflagellates elgae structural differences between the formechdit
compounds isolated large, and each has a unigletakeompounds, perhaps before the ditch dinoflagealgae
is the charm. Among the many new biologically aettompounds, in particular its anti-tumor activifychemists
and pharmacologists should be highly valuable, sinttture-activity relationship studies are basedhis research
and its pharmacological mechanism of action arg weeaningful. As the marine natural product it shayveat
potential in anti-cancer, anti-viral, anti-inflamtoay and anti-fungal and other parties, with theemning and
development of the study, more than the formemhditinoflagellate algae metabolites will play a nmajpmedicine
and related fields effect. Our vast sea algaedis i resources before the ditch, with the esthbiant of the
development of new chemical separation technolagd mrew models of biological activity screening, toemer
ditch microalgae algae are fully exploited the tgses to develop new drugs bound for writing chag@demical
and pharmacological studies in recent years shawtlie structure type dinoflagellates contain abnhdecondary
metabolites, and multiple unique biological activin particular the mushroom compounds is of comcés the
marine natural product it shows great potentiariti-cancer, anti-viral, anti-inflammatory and afuthgal and other
parties, with the deepening and development studiese seaweed metabolites will play a major rolenedicine
and related fields.
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