Phaeophyceae




General characteristics

A ca 265 genera, 1500 - 2000 species
A multicellular thallus, attached to the surface
A marine, only 3-5 species in freshwater habitats

A rocky coastline i litoral, sublitoral (min. 0,6% of
residual light T up to depth of 260 m, but most
species are not shade-loving organisms)

A high primary production, DMS production

A economically and culturally important 1
aguacultures, seaweed art



Cell structure
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Plastids
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Metabolism products

A storage products (chrysolaminaran, manitol)

A florotanins i stored in physodes, when oxidized,
they case brown colour of water

Aiodine (0,031 0,3% of weight)

A organobromids i destruction of =

-
-

ozone layer 8 C
A dimethylsulphopropionate i osmotic regulation
production of DMS (in parallel to haptophytes)



Cell wall composition

A alginates i salts of Alginic acid (gelatinous)
: Na-alginates 1 soluble
: Ca-alginates 1 insoluble

A cell wall structure

s fibrilar component 1 cellulose, Ca-alginates
s amorphous component i soluble Na-alginates

A fucoidane i mucilage surrounding cell wall
s against desiccation
s environment for gamete fusion



features similar to other
heterokont groups

features typical for
brown algae

heterokont flagella,
mastigonemata

lateral flagella
Insertion

flagella terminated
by acronemates

photoreceptor

periplastidial
reticulum

girdle lamella
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Fig. 7 Schematic representation of brown algal flagellated cells. (a) Typical (perhaps
plesiomorphic) type with long anterior flagellum (af) and short posterior flagellum (pf). Chloroplast
(c) has eyespot (es) spatially associated with flagellar swelling ( f5) on the basal part of the postenior
flagellum. Anterior flagellum has long acronema (aaq), which is easily detached by fixation.
Posterior flagellum has relatively short, but more persistent acronema (pa). (b) Laminarialean
type without eyespot and flagellar swelling and lacking phototaxis. (¢) Female anisogamous gamete
with multiple chloroplasts. (d) Dictyotalean sperm with remnant posterior flagellum and reduced
chloroplast. (e) Laminarialean sperm with long posterior flagellum, reduced chloroplasts, and deep
flagellar gullet ( fg). () Fucalean sperm with proboscis (anterior protuberance) and eyespot

Kawai & Henry, 2017, Phaeophyta in Handbook of Protists



Sexual reproduction

A diplohaplontic cell cycle, isomorphic and heteromorphic

A plurilocular zoidangia
’éf y

Batocarpus w' plurilocular structure
UnivCatania



unilocular sporangia (unangia) plurilocular sporangia (plurangia)

Fig. 5 Immature plunlocular
sporangia of Ectocarpus
Fia.4 Unilocul . sp. Freeze substitution (TEM
9 niiocwiar sporangia ' - . micrograph courtesy of Taizo
of Saccharina japonica in Motomora). Scale bar, 2 pm
longitudinal section (TEM ’
micrograph courtesy of Taizo
Motomura). Scale bar, 5 pm

Kawai & Henry, 2017, Phaeophyta in Handbook of Protists
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Thallus structure

filament developmental

patterns
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Figure 3. Main developmantal patterns observed in brown algae. (a) Primary growth. Localization and axes of cell division that are obsarved in brown algal development.
Cell division occurs aither in a terminal-apical position (blual, or in an intercalary position (green: either diffuse growth or localized growth: e.g. trichothallic growth). Cell
division axes are eithar unidirectional {haplastichous, uni- or multi-axial: yellow), ar multidirectional. In the latter, division occurs aither in two steps (polystichous: orange;
with or without secondary thickening of the axes in the Sphacelariales, the auxocaulus and leptocaulus construction modes, respectively, as defined by [104]) or
simultaneously along different axes (parenchymatous: red). |b) Distribution of cell division patterns on the phylogenetic tree of brown algae. The cell division patterns
{localization and axes) for each brown algal order are indicated by the color and style (defined or blurred) of the branches of the circular tree, in agreement with those
indicated in (a). The haplostichous growth pattern is the most widely distributed. Mote that Desmarestiales and Sporochnales develop haplostichous structures [uniaxial in
Desmarastiales and multi-axial in Sporochnalas), which genarate pseudo-parenchymes. Structures producead by a two-step cell division process (polystichous construction)
with a tarminal growth arose only once and are synapomorphic for the orders Syringodermatales, Sphacelariales, Dictyotales and Onslowiales (SSDO). However,
polystichous construction analogous to that in the SSDO group also appeared in Tilopteridales (Tilopteridaceas, Cutleriaceae) and in numerous Ectocarpales, but as a result
of intercalary growth rather than of terminal growth, such as that seen in the SSDO0 group. Parenchymatous growth appeared several times, and shows convergence in the
most diverged brown algae (Fucales, Laminariales, Phyllariaceae in Tilopteridales and Ascoseirales) [1]. Interestingly, some distant orders comprise macroalgae with
similar morphologies (e.g. Himanfothallus in the Desmarestiales and the kelps in Laminariales) [105] and, conversely, some closely related orders show different
morphologies, as illustrated by the ‘crusts’ morphology observed in Nemodermatales {not shown), which are a sister order to Fucales, as well as in Petrodermataceas,
which ara a sister family to Ishigeaceas (lshigeales) and Lithodermataceas within Sphacelariales. Photegraphs are displayed for brown algal arders containing at least three
ganera: Dictyotales, Dictyota linearis; Sphacelariales, Halopteris filicina; Desmarestiales, Desmarestia dresnayi, Sporachnales, Sporochnus pedunculatus; Scytothamnales,

Charrier et al., 2012,

Splachnidium rugosum; Ectocarpales, Ectocarpus fasciculatus; Laminariales, Alaria esculenta; Ralfsiales, Ralfsia verrucosa; Tilopteridales, Tilopteris mertensii; Fucales, Tl’endS PI SC|

Fucus vesiculosus. Image reproduced, with permission, from AlgaeBase (M.D. Guiry; Splachnidium rugosum).



Systematics and diversity

A class Phaeophyceae, syn. Fucophyceae
A traditionally - ca 14 orders (van den Hoek 1995)




Phylogeny
A traditional concepts of phylogeny and taxonomy:
Ectocarpales G siiso]
Sphacelariales cs,iso

Dictyotales cs.iso

Cutleriales c s hetero

Laminariales s netero

Fucales shetero



