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Fig. S1. Genome content of different plastid lineages. This figure shows the gene content of different major plastid lineages, using information compiled
from refs. 1–7. This figure shows the gene content of different major plastid lineages. The color of each bar corresponds to the phylogenetic origin of the
plastid lineage. The colored bars correspond to the range between the minimum and maximum numbers of genes identified in the plastid genomes of dif-
ferent functionally photosynthetic members of each lineage. Minimum and maximum gene numbers are additionally given in brackets next to each taxon
name. Only one plastid genome has been completed from the glaucophytes and the fucoxanthin dinoflagellates; thus, the minimum and maximum gene
numbers given in each case are identical.
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Table S1. Editing events in peridinin and fucoxanthin dinoflagellate plastids

Species Refs. Editing events

Peridinin species A ↔ G; A ↔ U; C ↔ U; A → C; G → C; U → G

Ceratium horridum (1) A ↔ G; C ↔ U; A → C; G → C; U → G

Alexandrium tamarense (2) A ↔ G; C → U; G → C

Lingulodinium polyedrum (3) A ↔ G; C ↔ U; G → C; U → G

Heterocapsa triquetra (4) A ↔ G; A ↔ U; C ↔ U; A → C; G → C

Symbiodinium minutum (5) A → C; A ↔ G; A → U; C ↔ U; G → C; G → U

Fucoxanthin species A ↔ C; A ↔ G; A ↔ U; C ↔ G; C ↔ U; G ↔ U

Karenia mikimotoi (6) A ↔ C; A ↔ G; C ↔ U; A→ U; G → C; U → G

Karlodinium veneficum (7, 8) A ↔ C; A ↔ G; A ↔ U; C ↔ G; C ↔ U; G ↔ U

1. Zauner S, Greilinger D, Laatsch T, Kowallik KV, Maier UG (2004) Substitutional editing of transcripts from genes of cyanobacterial origin in the dinoflagellate Ceratium horridum. FEBS
Lett 577(3):535–538.

2. Iida S, Kobiyama A, Ogata T, Murakami A (2009) Identification of transcribed and persistent variants of the psbA gene carried by plastid minicircles in a dinoflagellate. Curr Genet 55(5):
583–591.

3. Wang Y, Morse D (2006) Rampant polyuridylylation of plastid gene transcripts in the dinoflagellate Lingulodinium. Nucleic Acids Res 34(2):613–619.
4. Dang Y, Green BR (2009) Substitutional editing of Heterocapsa triquetra chloroplast transcripts and a folding model for its divergent chloroplast 16S rRNA. Gene 442(1-2):73–80.
5. Mungpakdee S, et al. (2014) Massive gene transfer and extensive RNA editing of a symbiotic dinoflagellate plastid genome. Genome Biol Evol 6(6):1408–1422.
6. Dorrell RG, Howe CJ (2012) Functional remodeling of RNA processing in replacement chloroplasts by pathways retained from their predecessors. Proc Natl Acad Sci USA 109(46):

18879–18884.
7. Jackson CJ, Gornik SG, Waller RF (2013) A tertiary plastid gains RNA editing in its new host. Mol Biol Evol 30(4):788–792.
8. Richardson E, Dorrell RG, Howe CJ (2014) Genome-wide transcript profiling reveals the coevolution of plastid gene sequences and transcript processing pathways in the fucoxanthin

dinoflagellate Karlodinium veneficum. Mol Biol Evol 31(9):2376–2386.

Table S2. Predicted plastid proteins of peridinin origin in serial dinoflagellates

Sequence Organism Refs. Notes

3-Dehydroquinate synthetase Fucoxanthin (1) Ultimately of proteobacterial origin
Ascorbate peroxidase Fucoxanthin (2)
ATP synthase gamma subunit Fucoxanthin (2)
Cysteine synthase Fucoxanthin (2)
Form II NADP-dependent isocitrate dehydrogenase Fucoxanthin (3) Ultimately of actinobacterial origin
Glyceraldehyde-3-phosphate dehydrogenase isoform C1 Fucoxanthin (4, 5)
O-methyltransferase Fucoxanthin (1) Ultimately of proteobacterial origin
Phospohribulokinase Fucoxanthin (2)
Unidentified poly(U) addition/editing factors Fucoxanthin (6)
1-Deoxy-D-xylulose 5-phosphate reductoisomerase Lepidodinium (7)
4-Diphosphocytidyl-2C-methyl-D-erythritol kinase Lepidodinium (7)
Ferredoxin NADP reductase Lepidodinium (7)
Glyceraldehyde-3-phosphate dehydrogenase isoform C1 Lepidodinium (5)

This table lists all of the ESTs identified in dinoflagellates that have undergone serial endosymbiosis events that are predicted to
be derived from the ancestral peridinin plastid symbiosis, and encode plastid-targeted proteins. Data in this table are compiled from
refs. 1–7.
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