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Perkinsus marinus (G)

Protein origin by phylogeny:
plastidic
cytosolic 

not identified (in genomes)
bacterial

Dependency:

plastid isoprenoids &
tetrapyrroles

parasite host
plastid isoprenoids only

Symbiodinium minutum(G)

Lingulodinium polyedrum(T) *

*

* *

* *

*

*
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Noctiluca scintillans (T) *

Hematodinium sp. (T)

e

e=core dinoflagellates ** *
( )

Oxyrrhis marina (T)
f=dinoflagellates **? ?

*

?

?
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loss
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enzyme variant present
variant uncertain

in some species ( ) predicted*
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heterotrophic mixotrophic with a new 
endosymbiont

mixotrophic 
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heterotrophic with
kleptoplastidyNoctiluca, Oxyrrhis

Crypthecodinium
Voromonas, Colpodella

Dinophysis Durinskia
Kryptoperidinium

Karenia
Karlodinium

Heterocapsa
Lingulodinium

Chromera

heterotrophic
ancestor

D Plastid dependency

C Core metabolism in non-photosynthetic plastids 

Plasmodium (P), Toxoplasma (P) 
Eimeria (P), Alphamonas

Noctiluca, Oxyrrhis, Dinophysis
Crypthecodinium 
Voromonas, Colpodella

Perkinsus (P)
Theileria (P), Babesia (P)
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Galdieria sulphuraria

Oxyrrhis marina MMETSP468
Oxyrrhis marina CCMP1378

Togula jolla

Protoceratium reticulatum
Alexandrium catenella

Polarella glacialis

Karlodinium veneficum
Karenia brevis

Heterocapsa rotundata

Pyrocystis lunula

Symbiodinium minutum

Scrippsiella trochoidea
Crypthecodinium cohnii

DINO-
FLAGELLATES

0.2

OTHER
PLASTIDS

Dinophysis acuminata

Apicomplexans &
Chrompodellids (n=6)

Perkinsus marinus

Noctiluca scintillans
Gymnodinium catenatum
Prorocentrum minimum

Kryptoperidinium foliaceum CCMP1326
Durinskia baltica

Kryptoperidinium foliaceum CCAP1161/3

Haptophytes (n=3)
Aureococcus anophagefferens

Diatoms (n=2)

Cyanidioschyzon merolae

Red algae (n=3)

Ectocarpus siliculosus
Guillardia theta

CYANOBACTERIA (n=17)  

Viridiplantae (n=7)
Glaucophytes (n=2)
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