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acetic anhydride-pyridine reagent 720
acquired immunodeficiency syndrome
(AIDS) 446, 560
actinobacteria
kocurin 427,428
marthiapeptide A 427, 428
microbial metabolites 426
MSSA 428
ohmyungsamycins
peptidolipids 429
Salinospora 426
sungsanpin 430
thiopeptide 427
actinomycetes 417, 426, 427, 433, 434,
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acylation 203, 510-512
acyl carrier protein (ACP)
557, 565
acyl-chitosan 511
acyl-chlorides 510, 601
Adcetris® 300, 621
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ADMET parameters 659

Aequorea victoria 774, 778-783
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age-related macular degeneration
(AMD) 20, 644, 654, 668
alcyonarian soft corals 858
Alexandrium sp.
A. catenella 326
A. tamarense 345

algae—grazer interactions 712
algae polysaccharides
biological properties 487, 488
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types of 487
algal biomass 8, 21, 34, 35, 38, 40, 43,
45, 54, 144, 145, 148, 165, 239,
399, 415, 669
algal culture collections 4-6
algal oil production, cost of 12
algal products 144
raw biomass 144-145
whole algae 145-146
alginates 714
applications
DDD 500
egg-box model 499
as excipient 500
extraction and purification 721
M and G monomers 498
in tissue engineering 501
as wound dressing 501-502
allowable health claims, in USA 172
a-ketoglutarate halogenase 562
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American lobster (Homarus
americanus) 887
amino acid oxidases, biotechnological
applications 808
amino acid score 147
amnesic shellfish poisoning (ASP)
Amphidinium sp. 555
andrimide 423, 424
angiogenesis 160, 267, 276-278,
281-285, 288
anhydroaplysiatoxin 560
anhydrodebromoaplysiatoxin 560
animal feeds 165-166
advantages 165
companion animals
disadvantages 165
edible legumes 163
macro-economic data
production 161, 163
soy 163
SWOT analysis 167
antibiofilm molecules 796
800-801

876

163

163, 164

biosurfactants
polysaccharides 796-800
antibiofilm strategies 793
antibiotics peptide 417 see also
peptide antibiotics
antimicrobial agents 730-731, 800
antimicrobial AlpP protein 803-804
antimicrobial compounds 793
A201A compound 795-796
tropodithietic acid 794-795

antioxidant enzymatic catalysts 121,
122
antioxidants 4, 40, 49, 130, 145, 151,

155, 156, 165, 171, 189, 219, 544,
651, 654, 658, 696, 713
antiproliferative properties, purified
marennine 544
anti-tumoral effect, carotenoid
degradation 658
Aphanizomenon flos-aquae
342, 655
aplanospores
Aplysia 649
Aplysina aerophoba sponge colony 838

11, 168,

18, 19, 46-49

Aplysina cauliformis sponge chitin
scaffolds
hermal stability 844
light microscopy of 845
Aplysinellidae 828
A101 polysaccharide 799
apratoxin A
cytotoxic cyclodepsipeptides
methylated amino acids 563
novel approach 563
aquaculture 4, 8-12, 16, 53, 54, 128,
165, 220-227, 420, 530, 541-542,
650-651
arachidonic acid 16, 49, 150, 206
Arbacia lixula 586
Architeuthis sp. 622
Arteriogenesis 276
Arthrospira sp. 667
A. maxima 543
A. platensis 543
A. platensis (Spirulina) 11, 657
biomass 43
global production 40
harvesting efficiency 43
pH control 42
production raceway ponds 41
strains 41
temperature 40
Aspergillus sp.

563

A. fumigates 425
A. fumigatus 616
A. niger 539

astaxanthin 127
B-carotene and 43
Haematococcus pluvialis  46—49
isomers, chemical structures of 128
asthaxanthin 650, 652

A-superfamily, conotoxins 461-462
atacamite 894

Atelopus zeteki 330
Aurantiochytrium sp. 10, 21, 22, 54

A. mangrovei 22

b

Bacillus sp.

B. mojavensis 425



B. silvetris 425, 426
bacteria 792
biofilms 793
luciferase 776
barbamide 561, 562, 565, 569
batch treatment 80
bath sponges 829, 873
Bay of Marennes-Oléron 532
B-carotene 18, 38, 43-46, 118, 149,
651-654, 658, 666, 667
B-methoxy enone 561
bilayer hydrocolloid films 731
bioaccumulation 227, 229-230, 859,
878-882
bioactive hydrogel dressing 493
bioactive metabolites and molecules
metabolites, pathogen-cell interaction
614-615
molecules, treatment of pain
622-623
oncologic, anti-tumor therapeutic
potential 617-622
bioassay guided fractionation 356, 425
bioaugmentation 218
BioEnergy & Food Security Approach
(BEES) 161
biofilms
bacterial 793
definition 792
food industry 792
organismsin 792
biofuels 12
fermentation 258
hydrothermal liquefaction 258
bioinspiration 710, 719, 856, 883, 892,
897
bioinspired materials science 845
bioluminescence
green fluorescent protein
Addgene Plasmid Repository 779
Aequorea victoria 778-779
781-782
phototransformable fluorescent
proteins  779-780
marine luciferases
aequorin 774

calcium sensors

biomimetic approaches
biomineralization
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bacterial concentration 773
bacterial luciferase 776-777
Cnidarians 772

coelenterazine 772

FLuc and Lux 774

fluorescent proteins (FPs) 773
Gaussia luciferase (GLuc) 776
imidazopyrazinone luciferins 772
Oplophorus and NanoLuc 777
photoprotein 772

Renilla 775-776

838, 884

bioinspired nanotechnologies 882
biological carbonates 859
biological lithosphere 859
biometal-based technologies
894-897
calcareous sponges 863
calcified cnidarians 863
calcium carbonate-based
biotechnologies
biogenic processes 883
carbonate-chitin hybrids
887-888
implants and bioinspired
approaches 888
nacre 884
novel construction materials
883-884
optical-grade calcite and eye-like
systems 886
paints, surface coatings and
abrasives 886-887
proxy models, environmental
monitoring 888
water filtration and precision
technologies 883
calcium phosphate-based
biotechnologies 888-890
crystallization pathways 858
dahllite 867, 868
deuterostomia invertebrates
867-870
fish and vertebrates
bones and teeth 868
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biomineralization (contd.)
bony fish 869
cartilaginous fish 869

reptiles, birds and mammals 870
heavy metals
magnetosome biomineralization
880

magnetotactic bacteria 878-880
polychaetes, with metal-clad jaws
882
polymetallic nodules and crusts
880-881
siderophores, role of 878
vanadium-accumulating ascidians
881-882
microbial and algal calcifiers
calcareous algae 862
cyanobacteria 860-862
haptophytes 861-862
natural uses 858
protostomia invertebrates
crustaceans 864
marine worms 864
molluscs  864—865
protozoans 863
silica-based bioinspired technologies
890-892
silicon-based biominerals
diatoms (Bacillariophyta)
radiolarians 872-873
silica sponges 873-875
silicoflagellates  871-872
biomineral regeneration 881
biopharmaceutical research
ADME disposition 628
cell culture methods 628-629
pathophysiology technologies
623-628
biorefinery approach 13, 14, 22
bioremediation 896
biomass 219
culture systems
definition 218
dissolved metals
bioaccumulation 227-229
biosorption 227-228
environmental conditions

876

219

218

high-value products 219
kelp cultivation
biomass yields 225

biomitigation, of coastal
eutrophication 226
growth strategy 225
IMTA system 225-226
inorganic nutrients 224
morphology and life cycle 224
land-based systems, with Ulva
cultivation
areal production rates 221
IMTA 220
infrastructure 221
molecular sequencing 221
offshore raft systems 220
production rates and nutrient
uptake 222-223
sheltered waters 221
in South Africa 223-224
strains 221
macro-nutrients and metal

contaminants 218
nutrient concentrations 219
seaweeds 218

bioresorbable B-chitin sponge-like
construct 840
biosilica 891
biosorption 227-229, 882
biostimulation 218
biosurfactants 796, 800—-801
biosynthetic pathway, ovothiol
formation 596
bladder pain syndrome (BPS) 356, 753
NeoSTX infusion 753
bloom formation 555, 878
blue biotechnologies 650
blue-coloured compounds 543
chemical classes, flavonoids and
quinones 543
blue diatoms 530, 544
blue Haslea 530-532, 536, 537,
541-542, 544 see also blue
diatoms
blue mussels (Mytilus edulis) 533, 542
blue technologies, framework of 666



Bolinus brandaris 644
Botryococcus sp. 13, 54
B. braunii 13,21, 37
Brachycephalus sp.
B. ephippium 330
B. nodoterga 330
B. pernix 330
brentuximab vedotin (Adcetris®) 300,
301, 556, 621
brevenal 616
for cystic fibrosis
discovery 755
brevetoxins effects, on human health
616

754-756

brittle star 867, 868, 886

brown algal phlorotannins 69, 93, 96,
97

Bryopsis 424, 425

B-superfamily, conotoxins 462464

bupivacaine, chemical structure 748

Bursatella leachii 562
C
calcareous algae 862

chlorophyta 862
ochrophyta, phaeophyceae 863
rhodophyta 862
calcareous sponges
calcified cnidarians
calcium carbonate
aragonite 863, 864, 866, 868, 884
calcite 863, 864, 866, 868, 884, 886
vaterite 866
calcium-modulated photoactivatable
ratiometric integrator)
(CaMPARI) 782,783
calcium phosphate 864, 868, 888, 889
apatite 868, 869
calcium sensors 774,779, 781, 782
Callyspongiidae marine, proteinaceous
spongin-based skeleton 838
CaMPARI fluorescence 783
Candida albicans 423,425, 562, 615
canthaxanthin 19, 118, 645, 650, 652,
667
carbonate-chitin hybrids

823, 863, 873, 888
863-864

887-888
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556, 564
120, 126-127, 151, 157, 645
carotenogenesis responses
nutrient limitation 124
124

carmabins
carotenes

transition metal ions
50, 53, 670
astaxanthin for salmonids
biosynthesis 122
description 120, 151
E serratus 151
functional benefits 126
astaxanthin 127-130
126-127
lutein and zeaxanthin 130
xanthophyll cycle pigments
130-131
global market
pigments 18
production 43
reactive oxygen species scavenging
121-122
synthesis 118-119
tocopherols 155
xanthophylls and carotenes
carrageenans 495
applications and chemistry 372
carrageenan hydrocolloids 387
chemical structure  377-380
Chondrus crispus 372
dairy products 387
extraction 375, 377
gelation mechanism 495-496

carotenoids
645

carotenes

131

645

glycoside hydrolases (GHs) 394
hybrid carrageenans 394
industrial carrageenophytes 374

infra-red spectroscopy 381
A-carrageenases 394
medicinal properties 372
NMR spectroscopy 381-384
oligosaccharides 399
physico-chemical properties
391-392
sulfurylases 389, 391
types 495, 496
Caulobacter crescentus

380
sulfatases

807
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cell detachment methods
animal-adherent cultures 629
cell-based biotechnology 629
manual 630
strength of affinity, cell adhesion 629
cell-penetrating peptides (CPPs) 629
cells cultures 714
cell separation 630, 896
cell therapy 276
cell turgor 713
cell wall, macroalgae 712
Center for Biologics Evaluation and
Research (CBER) 630
centrifugal partition extraction (CPE)
77,78,721
ceramics 884
cetane number
chemical space 301-311, 659, 671
chemolithotrophs 878
chemostat culture 37
Chinese Hamster Ovary (CHO) 629
Chinese traditional herbal medicine
268
chitin 503
carbonate_chitin hybrids
chemical structure of 503
description 821
history 821-283
matrix 867
structural components
thermal behavior 844
chitin, sponges  823-830
chitinase digestion, of chitinous fibre
836
chitin-based scaffolds 830, 834, 840,
842, 844, 846, 887
chitosan—Pluronic copolymers
514
chitosans
acylation 510-512
chemical derivatives
chemical strategies
chitin 504
copolymerization 512-513
887

13,14, 16

887-888
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513,

507
507

crayfish carapace
crosslinking 512

depolymerization 508
eco-friendly material 507
hydrophobization 508-509

properties and applications 504, 505
quaternization 509-510

salification 512

wound healing process 505, 506

Chlamydomonas 123, 202, 204, 487
Chlorella sp. 655
C. protothecoides 10

C. pyrenoidosa 667

C. vulgaris 7, 667
production 39
chlorophylls 18,76, 123, 124, 645-649,

651, 656, 657, 659, 664, 665, 667,
670

chlorophylla 118

chlorophylla and b 645

Chlorophyta 118, 219, 555, 645, 666,
710, 862, 863

Chondrus crispus 147, 372, 373,718

chromatographic methods 335-337

Chromobacterium violaceum 807

chromophores 539, 649, 685, 778-783

CIE L*a*b* colour space 540, 541

ciguatera fish poisoning (CFP) 554,
616, 756

ciguatoxins (CTXs) 616, 617, 754, 756

clearance rate (CR) 533

closed commercial-scale microalgae
culture systems 34

Clostridium difficile 418

Cnidarians 645, 772, 777, 863—864

13C NMR signals, of chitin-based
scaffolds 834

coccoliths 858, 861-862, 886, 897

Codium fragile 658

coelenterazine 772, 774-777

collagenous marine sponges 838

colour characteristics, green oyster gills
541

coloured carotenoid synthesis

columbamide 565-566, 569

commercial-scale microalgae culture
systems

advantages and disadvantages 36

118



classification 34
economic considerations 38
reliability 37
cone snails 445 see also Indian cone
snail
chemical diversity of 461
fatal results of 461
future directions 472-473
geographical distribution of 452
global distribution and ecology
446—-447
recent developments of 472
Conoidea 445, 447-449, 471
conopeptides
diversity of 468-471
therapeutic application of 471-472
conotoxins 446, 457, 461, 464—466,
472,473, 622
super families 461, 463
Conus sp. 445 see also cone snail
bioactive compounds 461
biology of 457
C. anemone 447
C. araneosus 470
C. aulicus 459
C. californicus 457
C. exiguous 447
C. figulinus 470
C. hanshassi 447
C. hughmorrisoni
C. obscurus 459
C. pennaceus 449
C. regius 459
C. sponsalis 449
C. victoriae 447
DNA barcoding technique 448
envenomation non-fatal and fatal

447

459-460
geometric morphometric 458
halitropus 459
hughmorrisoni 447, 449
phylogenetic hypotheses 449

taxonomy 447
therapeutic application of 471
Convention on Biological Diversity
(CDB) 669

Index

copolymerization 257,490-491, 507,

512-513
grating from and grafting onto 491

coral-associated bacteria (CAB),
antibiofilm activity 801

Corollospora maritima 542

Cosmetic Products Regulation 652

Crassostrea gigas 533-536

crayfish carapace 887

critical limb ischemia (CLI) 274,278

crustaceans 229, 324, 331, 458, 489,
503, 645, 650, 710, 772, 829, 864,
887

cryopreservation 6

Crypthecodinium cohnii 18, 34,
49-50

Cryptococcus neoformas 425

cryptophytes 118, 543

Cryptophyta 155, 555, 645, 649

crystallization 858
C-superfamily, conotoxins
C-superfamily, conotoxins
Curagao collection 563
curacin A 556
antiproliferative and cytotoxic
compound 563

464
464

lipid chains 563
cyanobacteria 54, 429, 683, 858,
860-861
oxygen generation 555
photoprotective compounds 687
synthetic analogues 556
cyanobactins 429
octapeptide patellin 6, formation of
567

postranslational modifications 566
RiPPs 566
trunkamides 567
Cyanophora paradoxa 652
cyclic imine (CI) toxins
and fast-acting toxicity 758
gymnodimines 757-758
neuropharmacology and
biotechnology applications
760-762

pinnatoxins 757

921



922

Index

cyclic imine (CI) toxins (contd.)
representative compounds 757
spirolides 757, 759
cyclic peptides 423, 429, 566 see also
Ohmyungsamycis
cysteine tryptophylquinone (CTQ)
cofactor 805
cystic fibrosis, brevenal for 754
cytarabine (ara-C) 298, 621
Cytosar—U® 621

d

daily intake, of iodine 159-160

daptomycin 417, 418, 420

deacetylhectochlorin 562

deacylated forms of LPS (dLPS)
800

debromoaplysiatoxin 560

deep biosphere 612

degreening 535

dehydratase (DH) 557

delta-type (A-type) desaturases 17

demosponge chitin 824

Demospongiae 823, 826—830, 838,
873, 890

Dendryphiella salina 542

depolymerization 508

periodate oxidation 508, 509
deprotonation equilibria 588

799,

Dermasterias imbricata 587
dermo-beauty care 652
deuterostomia invertebrates
echinoderms 867

tunicates 868

D-glucono-6 -lactone (GDL) 499
DHASCO® 50

diagram of psychometric chromaticity
540

dialysis/diffusion method 499

diatomite 893

diatoms 6, 10, 17, 150, 205, 530, 538,
542,799, 823, 858, 866, 870,
876-878, 892, 897

diatoxanthin/diadinoxanthin system
645

dietary fibres 160-161

B-dihydroxyisovalerate (DHIV) 562
1,5-dimethyl-4-thioimidazole (DMI)
588, 589
dinoflagellates
heterogenous sources 555
Karlodinium veneficum 617
ladder-frame polyether toxins 756
neurotoxicity 555
unicellular microorganisms 553
2,2-diphenyl-1-picrylhydrazyl radical
(DPPH) 602
Distinct methods 489
DNA barcoding technique 448
DNA damage 656, 696,716
DNA taxonomy 448
Dolabella auricularia 300, 621
dolastatin-10 300, 301, 556
domoic acid 876
drug delivery devices (DDD) 500-501
drug delivery systems (DDS) 300, 487,
489, 492, 505, 728, 892
D-superfamily, conotoxins 464
Dunaliella sp. 655
D. bardawil 8
D. salina 35, 585, 651, 667

e

E140 (magnesium anion) 657

E141 (copper anion) 657

echinoderms 586, 590, 621, 645, 823,
861, 867, 886

Ecteinascidin-743 (ET-743/trabectedin)
298, 299

Ectocarpus siliculosus 69

edible crab 887

Electrical Retrieval (ER) 632

electronegative uronic acid sugars, in
A101 799

Elysia rufescens 424

endosymbioses 862

endothelial progenitor cells (EPCs)
276-278, 281, 286, 287

Enterobacter 421, 423

Enterococcus sp.

E. faecalis 427
E. faecium 423,427



Enteromorpha 158,175, 221, 615
environmental monitoring and control
896-897
Environmental Sample Processor (ESP)
system 340
enzyme-linked immunosorbent assay
(ELISA) 282,339, 340
epoxycarotenoids
anti-proliferative or anti-carcinogenic
activities 658
multi-drug resistance, cancer
treatments 658
oxygenated carotenoids
Zeaxanthin 658
EPS273 799
eribulin 300, 302, 621
Eribulin mesylate 300, 621
erythropoietin (EPO) 277, 628
Escherichia coli 95, 130, 421, 423, 542,
560, 808
E-superfamily, conotoxins 464
Eucheuma denticulatum 374
Euglena gracilis 10, 54, 586, 601
eukaryote algae 543
European Food Safety Authority (EFSA)
174, 653
European Medicines Agency (EMA)
621, 630, 664
European Union’s MaCuMBA Project
613
eutrophication 144, 166, 218, 224, 226

657

exopolysaccharides (EPS) 13, 20, 792,
796, 799

extracellular marennine (EMn) 530,
534

pH, wavelength 538
extracellular matrix (ECM) 268, 492,
728, 840, 846, 869
extracellular polysaccharides (EPS)
160, 487, 513
extreme biomimetics
eye-like systems 886

836, 842-845

f

Fabrea salina 45
fatty acids (FAs)

Index

algae
algae-based biomass production
costs 207
biofuel applications
TAGs 205
VLC-PUFAs
composition 13
endoplasmic reticulum 202
194
even-numbered and odd-numbered
FAs 194
FA editing 203
FA profiles 194
unsaturated FAs 194
Federal Food, Drug and Cosmetic Act
652
ferric citrate 795
Fines de Claire Vertes 532
flash chromatography 81, 88
fluorescence resonance energy transfer
(FRET) 665,781
fluorescent probe, diagnostic
applications 665
Folin—Denis method 80
Food and Agriculture Organization
(FAO) 148, 541
Food for Specified Health Uses
(FOSHU) ingredients
Food Outlook report 168
food supplements 54, 159, 168,
171-176, 205, 671
market 173
foraminifera 857, 863
fossil Conus species 450
fresh-water sponges, chitinin  826-828
frustules 876, 892, 893, 897
F-superfamily, conotoxins 464
fucoidan
angiogenic heparin-binding proteins
285
angiogenic properties 280
anticoagulant activity 279
cellular and molecular mechanisms
284
direct growth-factor signal transducer
285

207

206

in eukaryotes

171,172
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fucoidan (contd.)
molecular-weight fucoidan fractions
278
stem cells 267
structural determination 279
venous and arterial antithrombotic
properties 267
Invivo 286
fucoidans 160, 219, 267, 273, 487, 497,
713,714
fucoxanthin 20, 53, 128, 149, 151, 645,
653, 658
Fucus sp.
E evanescens 614
E serratus 151
E vesiculosus 78
functional foods 53, 145, 171, 173, 174,
644, 653—655, 722

functionality claims, in China 173

9
gas chromatography (GC) 337

Gaussia luciferase (GLuc) 776
gene cluster 338, 343, 345, 433, 434,
561, 623, 692
Genipa americana 543
genome mining 433, 434, 568-569,
689, 794, 806, 809
geometric morphometric techniques
458
giant basal spicule (GBS) 873-875
glass sponges 873-875
chitinin  824-826
glutathione-s-transferase (GST) 731
Glycera dibranchiata 894
glycerolipid biosynthesis
primary endosymbionts
chloroplast glycerolipids 204
endoplasmic reticulum 202
lipids conservation 204
stromal enzyme systems 202
triacylglycerol, biosynthesis of
203-204
secondary endosymbionts
glycerolipids
de novo synthesis
fatty acids (FAs)

205

192
192

glycerol-3-phosphate 192
glycolipid biosurfactant, antibiofilm
activity 801
glycopeptide antibiotics 418
glycoside hydrolases (GHs) 394
goethite 867
gonyautoxin (GTX) 2/3 epimers
clinical trials 752
safety trials 751
GoxA 805, 806
Gracilaria 149, 219, 221, 223, 228, 241,
242, 248, 256
gram negative bacteria 423
chitosan 505
kocurin 427
ohmyungsamycin 429
thiopeptide 427
gram-positive bacteria see
actinobacteria
ohmyungsamycin 429
granatumin Y 304, 305, 308, 315
grazing molluscs 866—867, 878, 894
green fluorescent protein (GFP) 731,
774,783
Addgene Plasmid Repository 779
Aequorea victoria 778
calcium sensors 781-782
phototransformable fluorescent
proteins
photoactivatable fluorescent
proteins  780-781
photoconvertible fluorescent
proteins 780
super-resolution microscopy 780
green-gill oysters 533, 536-538
Raman spectroscopy 537
green oysters
EMnand IMn 533
SFG 533
green seaweeds 68, 147, 151, 156160,
219, 279, 615,721
green-water systems 542
G-superfamily, conotoxins 465
GTX2/3, direct infiltration 754
guanidinium toxins, bioinformatic tools



capillary electrophoresis (CE), with
UV detection 336

genetic regulation 345

membrane proteins 354

nuclear magnetic resonance

spectroscopy (NMR) 337
physical and chemical properties
333

quantitative structure—activity
relationship (QSAR) models
353

saxitoxin (STX)

and analogs 330

biosynthesis 342-345
chemical methods 335
chemical synthesis 340

chromatographic methods
335-336

control and muscle relaxation
355-356

historical background 326

immunodiagnostic assays

receptor binding assays

339
338-339
structural and functional assays 338
tetrodotoxin (TTX)

and analogs 328-330

biogeographical distribution 324

biosynthesis 341

chemical methods 337-338

chemical synthesis 340

chromatographic methods

heroin dependence 356

historical background 325

pain control and muscle relaxation

335

355-356
receptor binding assays 338-339
gymnodimines 757, 758
h
Haematococcus pluvialis 18, 34,

46-49, 145, 653, 667
Halaven® 300, 621
halichondrin B 300, 621
Haptophyta 555, 645
haptophytes 53, 861-862

Index

harmful algal blooms (HABs)
324, 616
Haslea ostrearia
blue pigments 530
marennine pigment 531
purified marennine 530
Raman spectroscopy 536
water-soluble, extraction 530
Haslea sp.
H. acoran 531, 532
H. karadagensis 531, 532
H. nusantara 531
H. provincialis 531, 532, 542
H.silbo 531,532
hatchery production, of live microalgal
feeds 12
Hectochlorin 556, 562, 622
Helicobacter pylori 421, 513, 658
Heliopora coerulea 649
herpes simplex virus type 1 (HSV-1)
543
heterogenous sources 555
heterologous expression 560, 561, 567,
569
Heteronuclear Multiple Bond
Coherence (HMBC) 'H-13C

168, 223,

technique 384
Hexactinellida 823-826, 873-875,
890, 891

high performance liquid
chromatography (HPLC) 18,
335, 336, 470, 590, 720
high rate algal ponds (HRAP) see
raceway ponds
5-histidyl-cysteine sulfoxide 596
H-superfamily, conotoxins 465
1,3-Huisgen cycloaddition 490,
491
human food applications, microalgae
167
food supplements 171-175
market description 168-171
nutritional content 166
human health benefits, macroalgal
species 152
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human mesenchymal stromal stem cells
(hMSC) research Lbasta in
841, 842
humpback whales 890
hybrid non-ribosomal peptide
synthetases (NRPS) 556
hydrocarbons 13, 14, 120, 151, 218,
645, 800
hydrogels 491
bioactive hydrogel dressing 493
commercial products 493, 494
drug diffusion 492
gel particle technology 492, 493
water/gel interactions 492
hydrophilic-interaction liquid
chromatography (HILIC) 82
hydrophobic chains 490
hydrophobization 508-509
hydrothermal liquefaction 13,
258-259, 263
hydrothermal vents
880, 881
hypochlorous acid (HOCI) 603

486, 513, 612, 842,

1
Ianthella basta
flat 3D-skeleton 841
hMSC research 842
sponge skeleton 828
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GAGs 286
muscle destruction 284
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Japanese folk medicine 355
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morphology and life cycle 224
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Kocuria palustris 427

kocurin antibiotic 427, 428
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lipopeptide 418, 420, 424, 425, 428,
429, 431, 561
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lipopolysaccharides (LPS)
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335-337
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biofilm-related roles of 806

long-chain polyunsaturated fatty acids
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282, 497
low pressure liquid chromatography
80
LPS see lipopolysaccharides (LPS)
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L-superfamily, conotoxins 465-466
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bacterial concentration 773
bacterial luciferase 776-777
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fluorescent proteins (FPs) 773
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Oplophorus and NanoLuc 777
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Lyngbya sp.
L. bouillonii 569
L. majuscula 430
L. majuscula (Moorea producens)
560-562
lyngbyatoxin (LTX) 556, 558—560
biosynthesis 566
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808
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agar 497
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cosmetological applications
moisturizers 723
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desiccation of 712
714
497
714
marine environment
osmoregulation 712
phlorotannins 718
photoprotection 716
porphyran 497
wound dressings 729--731
macromolecules 271, 485, 486, 495,
505, 858, 866
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896
magnetotactic bacteria 878-880
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880
magnetosome formation 878, 879
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mannitol 75, 81, 82, 85, 279, 713, 714,
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colourimetric analyses 539
greening mechanism 536
structure
chromophores 539
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536-538
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795
marine bacteria
adrimide 423, 424
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marine-based drugs 748
marine biominerals 856-858
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marine-derived compounds, FDA 302,
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marine-derived drugs 665, 747
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marine fungi 97, 431, 615
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marine microorganisms 417-436, 553,
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marine pathogenic bacteria 542
marine peptides 423-426
antimicrobial activity 623
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potential 624
marine pigments
applications of 668
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marine polychaetes 882
marine prokaryotic cyanobacteria 622
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NSP 616
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88, 89, 381,
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algal culture collections 4—6
animal feeds 161
applications 162

average composition 146
axenic culture 34
bioapplications 21
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feed components 12
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antioxidants 652
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neutral lipids 13
polyhydroxyalkonates 53
polysaccharides 20
wastewater bioremediation and
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worldwide production 170
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microalgae

166-167
regulations and standards 54
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microalgal carotenoid see carotenoids

human food applications

micro-and nano-encapsulation 670
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microbial metabolism 426, 433
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microorganisms
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887

minerals, composition in seaweeds
158

Mms6 protein 894

mojavensin A 425

molecular docking 334, 350-352,
357

molecular dynamics 352-353

molluscivorous cone snail 457, 470
molluscs

grazing molluscs 866

Nacre 866

shell formation 865
Monomethyl eurastatin E 300
monophyly 448, 449
Monoraphis chuni 873-875
Moorea bouillonii 565
Moorea producens 554, 558
morphine 297, 298, 422
M-superfamily, conotoxins
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multicellular organisms 487
multidrug resistance 420, 658
multiphase cultivation strategies 9
multiple displacement amplification

(MDA) 564, 569
multi-stream, zero-effluent (MUZE)
processing 245
Murex brandaris see Bolinus brandaris
Muriellopsis sp. 50, 130, 667
Mycobacterium sp.

M. intracellulare 425

M. thermoresistibile 597

M. tuberculosis 430, 617
mycosporine-like amino acids (MAAs)
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biomedical applications 695

DNA damage 696
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697
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see also Verongida sponges
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550
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microalgae
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aplysiatoxin 560
apratoxin A 563-564
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564
565-566
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carmabins
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curacin A 563
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jamaicamides 561-562
lyngbyatoxin 558-560
phormidolide 564-565
dinoflagellates 553-555
lanthipeptides 568
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554
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595

near-infrared (NIR) light 631
neosaxitoxin (NeoSTX)
anesthetic efficacy 752
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effects 751

nerve blocking properties 752



neuromuscular and respiratory
function 753
post-operative pain levels 753
neurotoxicity 330, 555, 761
neurotoxic shellfish poisoning (NSP)
554, 616, 755
neutral lipids 13
next-generation DNA sequencing
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next-generation sequencing (NGS)
623
ngercheumicins 423, 424
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(nAChR) 462, 760
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(TMC) 509,510
Nocardia sp. 428
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120, 123-124, 716
non ribosomal peptides (NRP) 418
marine peptides 423
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(NRPSs) 418, 556, 794
nori 147, 158, 159, 167, 248, 497,
498
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557
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structures 559
thio-templated 556-558
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channels (NVSCC) 298
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538, 588, 720
o/P conformation 384
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383
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responses 124
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622
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4-O-demethylbarbamide 561, 569
Ohmyungsamycins 429, 430
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desaturases 16
298, 471
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open reading frames (ORFs) 561, 795
Ophiuroids (brittle stars) 868
Oplophorus 777
organic pigments, categories of 646
organomineral 856
Oscillatoria nigro-viridis 560
osmoregulator 696—697
osteocompatibility 888
Ostracods 772,773
O-succinyl chitosan 511, 512
O-superfamily, conotoxins 466
ovothial
biological activities
derivative MFP-4MI 604
ovothiol A 603
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algae 601
marine worms 600
pathogenic protozoa 600
598-600
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enzymatic OvoA activity,
identification 595-597
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antioxidant properties 602
synthesis 601-602
detection of 591
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isolation 589-591
marine organisms 587
natural conjugates 587
occurrence of 586
structural characterization 590
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derivatives, synthesis of 602
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function, sea urchins 599
4-thioimidazole ring precursor 591
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chemical synthesis of 593
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pure 595
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properties of 591
flow chart of 590
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protonation equilibria of 588
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121
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oyster treatment effects 535
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Paracentrotus lividus 586
paralytic shellfish toxicity (PST) 750
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Pavlova lutheri 667
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peptide antibiotics 417
actinobacteria 426

bacteria 423
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glycopeptide antibiotics 418, 419

lipopeptide antibiotics 418, 420
NRP 418
one strain many compounds 433
ribosomal peptides 417
searching for 419
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561
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anticoagulation 275
cell therapy 276
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prevention 274
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surgical revascularization 275
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667, 876
Phaeophyceae 73,75,77,79, 89, 219,
269, 270, 498, 710, 711, 863
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426
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phlorethols 72
phloroglucinol 68, 69, 72, 88-90, 95,
97, 155, 156, 718, 719
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phlorotannins 155,718
biosynthetic routes 69-72
biotechnological applications 95-96
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efficient partial purification 81
extraction
centrifugal partition extraction 77
enzymatic hydrolysis 76
extraction medium, composition of
75
freeze-drying 74
pressurized liquid extraction
77-78



supercritical fluid extraction 77
Folin— Ciocalteu method 89
functions in brown algae 90-93
high pressure liquid chromatography

82-83
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identification techniques
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spectroscopy 85
mass spectroscopy 88-89
thin layer chromatography 84,
85

ultrafiltration 84
molecular weights 68
non colorimetric methods 90
organic solvent mixtures 75
pharmacological applications
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preparative thin layer
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purification 78
quantification 89
subcellular localisation 72-73
theoretical extraction and purification
chart 74
phlorotannins
identification techniques 85
pharmacological applications 93
phormidolide
biosynthetic cluster of 565
bromination 565
penultimate ketone
phosphodontin 868
phosphopantetenyl transferase (PPTase)
557
photoactivatable fluorescent protein
779-781
Photobacterium halotolerans 423
photobioreactors 6, 8-9, 34-39, 47,
48, 53, 208, 669, 887
photodynamic therapy (PDT)
Photosan® 656
photosynthesis 7, 22, 35,42, 117, 118,
121-123, 126, 143, 191, 206, 645,
670, 684, 713, 714
photosynthetic microalgae 5,12
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phototrophic microalgae 7, 8
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155
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pigment function 120
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applications, microalgae and
macroalgae 652
pigments in aquaculture
asthaxanthin 650
canthaxanthin 650
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B-carotene 651
marine aquaculture 650
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flow chart 672
photosynthetic organisms 667
pigments, pharmaceuticals and
therapies
chlorophyllins 657
chlorophylls 656
R-Phycoerythrin (R-PE)
Pinctada sp.
P. margaritifera 884
P. martensii 425
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Pitipeptolides 430, 431
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polyhydroxyalkonates 53, 861
polyisobutylene (PIB) 730
polyketide synthase modules (PKS)
556
polyketide synthase (PKS) pathway 16
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of actin 556
of tubulin 556

Polymetallic nodules 859, 880882,
897
polyphenols 82, 83, 88, 91, 155-156,
645, 720-722
polysaccharides 20, 160, 268
algae biological properties 487, 488
alginates
applications 500
DDD 500-501

dialysis/diffusion method 499
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in tissue engineering 501-502
as wound dressing 501
chemical modification of 489, 490
chitin 503

chitosan 503

acylation 510-512

chemical strategies 507-508
copolymerization 512-513
crosslinking 512
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salification 512
classification of 486

EPS 513

extraction method 489
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fucoidans 497
porphyran 497-498
purification method 489
sources of
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microalgae 487-489
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730
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porphyran 497-498
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pressurized hot water extraction
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extraction
pressurized liquid extraction (PLE)vs.
solid/liquid extraction 77
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procaine, chemical structure 748
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marine worms 864
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3J6 culture supernatant effect 803
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P elyakowii 542
P, haloplanktis TAC125 antibiofilm
molecule 802
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799
Pseudocaranx dentex 651
Pseudoceratinidae 828
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biofilms 802
Pseudomonas fluorescens 423, 434
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801-802
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Raman spectroscopy 535-538, 541,
697, 827

ramoplanin 418, 420

raw material production, for human
food 169

RcaD transcription factor 562
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immunodiagnostic assays 339
receptor binding assays 338
sub-lethal effects 750
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542
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Schizochytrium sp.
50, 175
Schizothrix calcicola 560
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311-316
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silica sponges 863, 870, 872—-875
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spirulina 11, 33, 34, 39, 543, 667, 724
Spirulina sp. 655
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S. lamella 839
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demosponge 827
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