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Nucleomorph Genome

Guillardia theta nucleomorph genome (551 Kb)
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Crypt of the cryptophytes

A B Cc

Fig. 1 A-C. Organization of the vestibulum (), furrow (F), and gullet
(G) in the Cryptophyceae. A In Proteomonas, Falcomonas, Plagio-
selmis, and Teleaulax a furrow progresses along the ventral surface
from the vestibulum. B Rhodomonas, Cryptomonas, Capylomonas,
and Geminigera possess both furrow and gullet. C The vestibulum
extends internally to form a gullet in Komma, Chroomonas, Rhino-
monas, Hemiselmis, Guillardia, and Storeatula

V — Vestibulum (vestibulo)
F — Furrow (sulco)
G — Gullet (garganta)

Brett et al. (1994)
Protoplasma 181, 106.



Types of periplasts

Fig.2 A-D. Variations in inner periplast component (ICP) mor-
phology throughout the Cryptophyceae. A ICP comprising a con-
tinuous sheet of material which is never closely associated with the
PM. Ejectisomes (£) pass through pores in this sheet to contact the
PM. B IPC comprising continuous sheet of material, closely ap-
pressed to the PM. This sheet may occasionally appear separated
from the PM. C IPC consisting of discrete plates which are strongly
attached to the PM at their edges. D IPC of discrete anteriorly stepped
plates closely appressed to the PM. Ejectisome vesicles associate with
PM adjacent to the anterior corners of plates

Brett et al. (1994)
Protoplasma 181, 106.



i Features of the cryptophytes

 Biflagellated cells

« Live in marine and freshwater habitats

« Survive at low light levels

« They have phycobiliproteins

« Great importance in the food chain

* They have chloroplasts with 4 membranes

 They have a crypt that is structurally supported by a
periplast

« They have chlorophyll ¢, instead of chlorophyll b

* They do not have allophycocyanin

» Periplastidial starch

« Thylakoids grouped in pairs



Cryptophytes vs. Chloraracniophytes

Photosynthetic pigments: Photosynthetic pigments:
chlorophyll a and chlorophyll b chlorophyll a and c2 as well as
other pigments evolutionarily

Plastid Plastid related to phycoerythrins
145 genes 57 genes Do not have phycobilissomes Biliproteins within the thylakoid
or biliproteins lumen; thylakoids grouped in
pairs

Uniflagellar ameboid cells with 2 flagella inserted near a crypt
filamentous pseudopodia and asymmetric ellipsoidal cells

Starch in cytoplasmic vesicles Periplastic starch (between the
plastid envelope and the two

outer membranes)
Chloroplast surrounded by 4 Chloroplast surrounded by 4
Guillardia theta Bigelowiella natans membranes membranes
ER not associated with the ER associated with the
chloroplast chloroplast

http://www.laborjournal.de/blog/?p=5529



Lineage Stramenopiles

Green plants (green algae, including prasinophytes, and land plants)
Archaeplastida (Plantag) E Rhodophyta (red algae)

Unikonts

COpisthokonts

— |gucophytes (microalgae with uniguely cyanobacteria-like chloroplasts; e.g. Cyanophora)

E Animals (Metazoa)
Choanoflagellates (collared-flagellstes)

m

Chromalveolstes

Filasterea

lchthyosporea
™ Fungi (mushrooms, sac fungi, yeast, molds, rusts, smuts, etc.)

R [ucleariiciae (filose amoshas: e.g. Muclearia)

Amoehozoa (3 group of an

ae, slime molds, and parasitic protists)

= Cercozoa (amoehoflageliates; e.g. euglyphids, chlorarachniophytes)

Rhizaria R Foraminifera (complex cells with reticulopodia and a testishell)

Radiclaria (Pol

™ Alveolates (dinoflagellates, ciliates and apicomplexan parasites)

yeysting and Acantharia)

| Stramenopiles (oomycetes, distoms, brown algag, chrysomonacds and relatives) >

Excavates

—— Hacrob@ (Oapiophyia, Cryplomonads, eic.)

Malawimonads

DiscicristateSE Euglenozoa (euglenids, diplonemics and kinetoplastics; e.g. Euglena and Trypanosoma)
Heterclobosea (amoshoflagelates with discoidal mitchondrial cristag)

Jakohida (free-living, heterctrophic flagellates)
= Parabasalids (trichomonacls and hypermastigotes, e.g. Trichomonas and Trichonympha)

B Foiicata (diplomonads and retortamonads; e.g. Giardia and Chilomastix)

Preaxostyla (oxymonads and Trimastix)
72 Protists of uncertain placement

http://tolweb.org/Eukaryotes/3



Lineage Heterokonts
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i Lineage Heterokonts

» Heterokonts = Stramenopiles

* Biflagellated eukaryotic cells

 Anterior flagellum with mastigonemes (tripartite tubular hairs)
* Hairless posterior flagellum

« Chloroplasts surrounded by 4 membranes (photoautotrophic
sub-lineage: Ochrophyta = Heterokontophyta)

 However, there are cells that have lost one or more flagella



:L Lineage Heterokonts

Diatoms (> 100,000 species)

Brown seaweeds (Phaeophyceae)

Eustigmatophytes (e.g., Nannochloropsis)

Chrysophytes (golden algae)

Pseudofungi: Oomycetes (heterotrophic sub-lineage)

Bigyra: Includes the thraustochytrids (heterotrophic
sub-lineage)



:L Lineage Heterokonts

Diatoms (> 100,000 species)

Brown seaweeds (Phaeophyceae)

Eustigmatophytes (e.g., Nannochloropsis)

Chrysophytes (golden algae)

Pseudofungi: Oomycetes (heterotrophic sub-lineage)

Bigyra: Includes the thraustochytrids (heterotrophic
sub-lineage)



1.00/89/84, Ectocarpales
winariaceae Phaeophyceae
Fucales
— MlschOt?occaIes Xarithophycese
{ E Tribonema .sp
0.97/67L- Phaeothamniales Phaeothamnophyceae
0.55/61/59— Chattonnella sp.
—E/acuolaria virescens Raphidophyceae
0.67/-/- Heterosigma akashiwo
Mallomonas sp.
—E Synura sp. Chrysophyceae
Ochromonadaceae

Phaeista

Lineage Heterokonts

0.64/-/-
-06/75168] ENannochIoropsis gaditana 3
C Nannochloropsis salina Eustiglndtophyceas

Pinguiococcus pyrenoidosa

0.82/-/- Aureococcus anophagefferens
{ 'y Pelagococcus subviridis Pelagophyceae
Pelagomonas calceolata

’ Dictyocha speculum B
ﬁudochanoneﬂa farcimen Dictyochophyceae X
Pedinellales 4
Bacillariophycidae
1.00/86/97] W halassiosirales Bacillariophyceae
Rhizosolenia setigera
Phytophthora sp. S
Pythium sp. Oomycetes 5
S—_ ¢ 0.85/66/71 Saprolegniaceae §
Hyphochytrium catenoides Hyphochytriomycetes 2
Developayella elegans Developayella o
4 Caecitellus parvulus Bicosoecida
Nerada mexicana ©
[—— Japonochytrium sp. : : =
L Thraustochytrium sp. Labyrinthulida
Blastocystis hominis Blastocystis
g—— Cryptomonas sp.
Cryptophyta

T—— Guillardia theta

£ Isochrysis galbana

T——— Prymnesiaceae Haptophyta
Pavlova sp.

0.90/-/-
Gymnodiniaceae )
l—: Peridinales Dinophyta
T—+— Aconoidadida
Eimeriorina Apicomplexa

Chlorarchionphyceae
Thaumatomonas sp.

Cercozoa

0.1

Heterotrophic

Riisberg et al. (2009)



Nannochloropsis

eustigmatophyte (not a green alga)
small size

spherical morphology

do not have chlorophyll b or ¢

rich in EPA

oleaginous species
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