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Before we start...

* Prokaryotic and eukaryaotic cell
* Photosynthesis

» Life cycle

* Phylogenetic tree

e Thallus

 Origin of plastids

* Tree of life




Before we start...

* Prokaryotic and eukaryotic cell

Eukaryote Prokaryote
Membrane- Mitochondrion
enclosed nucleus Nucleoid

Capsule
Nucleol 5 - (some prokaryotes)




Before we start..

* Photosynthesis
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First Hominids 4550 Ma:
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Before we start...

Sporophyte

Sporangium

: |
» Life cycle - R!
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Before we start...
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Before we start...

Pandorina Gonium Eudorina Volvox
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 Thallus
« Origin of plastids
 Tree of life
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Before we start...

A Eukaryote Photosynthetic

Mitochondrion eukaryote Plastid
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endosymbiosis
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Nucleus Cyanobacterial IM

Peptidoglycan layer
Outer membrane (OM)

- T altts Cytoplasm Inner membrane (IM)
Cyanobacterium

« Tree of life ey

Prey DNA degradation

Phagotrophy



Before we start...

A Eukaryote Photosynthetic
Mitochondrion

eukaryote Plastid
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Chlorarachniophytes Euglenophytes Apicomplexans Chromerids Perkinsids Dinoflagellates

Cryptophytes

Cyanobacterium

Zimorski et al., 2014, Curt..Qpi




Gloeomargarita lithophora — freshwater origin of plastids?
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Before we start...
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What are the plants?

Photosynthetic organisms with primary plastids, (mostly) with
cell walls

3 main lineages
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Evolution of Archaeplastida
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Evolution of Archaeplastida
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Glaucophyta
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Glaucophyta

cyanelle (muroplast) with

eptidoglycan layer
RER gy S cryptic diversity (Chang et al. 2014)
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Rhodophyta
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. Phylum RHODOPHYTA (Class)

52/50 — Bangia atropurpurea
Yoon et al. 2010 65157 L Porphyra purparea
100

Bangia fuscopurpurea Bangiophyceae
Bangia sp. (maxima form)
rphyra leucosticata

B4 Palmara oalmal Thorea violacea
4 almaria palmata 1
— 5 : Florideophyceae
B2 5 Dixoniella gnsea
74 aucosphaera vacuolata
100 Rhodella marculata Rhodellophyceae
m 100 Rhodella violacea
00 Crylrolobus coxiae
Erythrolobus coxiae UTEX2545 (E. fottii)
85 Flintiella sanguinaria
P%ﬂrﬁﬂ’iffm purpureum Porphyridiophyceae
54 rphyridium sordidum
a9 Paorphyridium aerugineum
- 75166 Compsopogon coeruleus ]
C. coervleus (Compsopogonopsis leptoclados)
Compsopogon coeruleus (C. oishii)
Compsopogon coeruleus (C. hookeni)
77 Erythrotrichia carnea
51 e Erythrocladia iregularis ~ 'Compsopogonophyceae
- Rhodochaete parvula
100 —— Boldia erythrosiphon
? 94795 Bangiopsis subsimplex
100 Kyliniella latvica
Purpurecfilum apyrenoidigerum
Stylonema alsidii SAG2.94
Stylonema alsidif UTEX 1957 (Goniotrichum elegans)
Rhodospora sordida
Rhodosorus marinus Stylonematophyceae
68 Rhodosorus sp.
? Chroothece mobilis
a9 Chroodactylon oratum
Rufusia pilicola
10U Galdieria maxima
100 Cyanidioschyzon merolae .
53 100 Cyanidium caldarium RK1
100 Cyanidium caldarium DBV019
LI:: Cy%qfdfum sg. lgf!lr:-nte Rotaro
a1 arndium sp. I ' g
Y 10-5’94 YGaﬁd;'eda daedala Cyanidiophyceae
100 Galdieria partita
100 100, Galdieria sulphuraria SAG108-79
100 - Galdieria sulphuraria UTEX2393
100 100_r Galdieria sulphuraria DBV009
100 * Galdieria sulphuraria DBWV012

— (.01 substitutions/zite
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Phylum RHODOPHYTA

(Class)

52/50
65/57
100

Bangia fuscopurpurea

Bangia atropurpurea

Porphyra purpurea .

] ( Bangiophyceae
Bangia sp. (maxima form)

Porphyra leucosticata

Thorea violacea

Palmaria palmata Florideophyceae

DL

i

Glaucosphaera vacuolata

_| 74 Ir
100 R
m 0 E‘hndeﬂa violacea

hodella marculata

Lixomena gnsea

Rhodellophyceae

L8]] T

Us coxiae
Eﬁdhmfnbus coxiae UTEX2545 (E. fottii)
Flintiella sanguinaria
hyridium purpureum
P%rphyndmm sordidum
a9 Porphyridium aerugineum

Porphyridiophyceae

77

51 o8

Boldia erythrosiphon

- 75/68

E
Eryﬂ?rgcr'adfa irregularis
Rhodochaete parvula

Compsopogon coeruleus
C. coeruleus (Compsopogonopsis leptoclados)

Compsopogon coeruleus (C. oishii)
Compsopogon coeruleus (C. hookeni)
hrotrichia carmea

Compsopogonophyceae

H4/95
€98 100

Rhodosorus
68

65

Bangiopsis subsimplex
Kyliniella latvica
Purpurecfilum apyrenoidigerum
Stylonema alsidii SAG2.94
Stylonema alsidii UTEX1957 (Goniotrichum elegans)
Rhodospora sordida

marinus Stylonematophyceae

Rhodosorus sp.
Chroothece mobilis
95 Chroodactylon ormatum

Rufusia pilicola

100
100

100 Galdieria maxima
100 Cyanidioschyzon merolae .
53 100 Cyanidium caldarium RK1
100 Cyanidium caldarium DBV019

_|: Cyanidium sp. Monte Rotaro
Cyanidium DE Syhil

Galdieria daedala Cyanidiophyceae

Galdieria partila

100 Galdieria sulphuraria SAG108-79
Galdieria sulphuraria UTEX2393

100 Ga!d:ena sulphuraria DBV009

100 * Galdieria sulphuraria DBWV012

100

— (.01 substitutions/zite

[
=
o
o
-
<
£
3

VNILAHJOQOHY

YNILAHJOIQINVAD







Phylum RHODOPHYTA

(Class)

52/50
65/57
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Porphyra — “Nori” Bangiophyceae
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Bangiophyceae

Dr. Kathleen Drew-Baker
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Florideophyceae

triphasic life cycle

Gametangla PLASMOGAMY & Gametophyte 2N Carposporophyte

i) KARYOGAMY

Cyctocarp

Haploid £
thallus Zygote & =
L] (ZN) Carpospores (2n)

Tru?ul;um Carposporophyte 2 Tetrasporophyte
(2N} n @ Tetraspores(n)
® . ‘ ®
o ' w B «
S Meiosis %
Tetrasporangium
(2N) [EEeeohyte Bast (2014)




Florideophyceae

Hildenbrandia

Freswater, indicators of oligotrophy

25 pm
© Dr. R. Wagner




Florideophyceae

cor \




Florideophyceae

Corallinales — ,coralline rhodophytes”

CALCIFICATION:

Ca’* + 2HCO,;- — CaCo, + CO, + H,0 [Eq. 1]

calcium ion + 2 bicarbonate ions = calcium carbonate + carbon dioxide + water

Corallina beach Hawaii
Rhodoliths -

2
LA




Coral reef composition

- corals with Symbiodinium

- corallina type rhodophytes,
primary producer

- fish

Climax ecosystem, vulnerable to
disturbances (e.g. eutrophication)




Corallines

Iculate

-genicu

Non

Geniculate

(crustose)

(articulated)




Corallina

subtropical and tropical



Lithophyllum
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Gelidium
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