
Figure S1.  Genome size estimation for Cladocopium goreaui using GenomeScope 
v2.0, based on frequency distribution of k-mers from short-read sequence data, 
shown for exact (top) and log-transformed (below) values.
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Figure S2. An example of G+C dip observed in the C. goreaui genome of a putative boundary 
of topologically associated domain (TAD), shown for 4000-bp sliding windows on scaffold 
scf7180000355754. The x-axis shows the centre position of each sliding window along the 
scaffold. Of the dashed lines, the red line indicates the mean %G+C of the scaffold (as back-
ground), the green lines signify the G+C dip region, and the black lines signify a putative TAD 
boundary.



Figure S3. Species tree of 30 dinoflagellate taxa and Perkinsus as outgroup, inferred from 3,411 
strictly orthologous (single-copy) protein sets.

0.3

Alveolata-Dinophyceae-Symbiodinium_tridacnidorum_CCMP2592

Alveolata-Dinophyceae-Durusdinium_trenchii_CCMP2556

Alveolata-Dinophyceae-Durusdinium_trenchii_sh

Alveolata-Dinophyceae-Cladocopium_goreaui

Alveolata-Dinophyceae-Breviolum_minutum

Alveolata-Dinophyceae-Symbiodinium_necroappetens

Alveolata-Dinophyceae-Dinophysis_acuminata

Alveolata-Dinophyceae-Polarella_glacialis_CCMP1383

Alveolata-Dinophyceae-Cladocopium_C15

Alveolata-Dinophyceae-Symbiodinium_microadriaticum_04-503SCI.03

Alveolata-Dinophyceae-Heterocapsa_rotundata

Alveolata-Dinophyceae-Gymnodinium_catenatum

Alveolata-Dinophyceae-Symbiodinium_tridacnidorum_Sh18

Alveolata-Dinophyceae-Alexandrium_tamarense

Alveolata-Dinophyceae-Symbiodinium_microadriaticum_CCMP2467

Alveolata-Perkinsea-Perkinsus_marinus

Alveolata-Dinophyceae-Cladocopium_C92

Alveolata-Dinophyceae-Fugacium_kawagutii

Alveolata-Dinophyceae-Amoebophrya_ceratii

Alveolata-Dinophyceae-Peridinium_aciculiferum

Alveolata-Dinophyceae-Noctiluca_scintillans

Alveolata-Dinophyceae-Symbiodinium_linucheae

Alveolata-Dinophyceae-Amphidinium_gibbosum

Alveolata-Dinophyceae-Prorocentrum_minimum

Alveolata-Dinophyceae-Polarella_glacialis_CCMP2088

Alveolata-Dinophyceae-Karenia_brevis

Alveolata-Dinophyceae-Symbiodinium_pilosum

Alveolata-Dinophyceae-Symbiodinium_natans

Alveolata-Dinophyceae-Gambierdiscus_australes

Alveolata-Dinophyceae-Oxyrrhis_marina

Alveolata-Dinophyceae-Symbiodinium_microadriaticum_CassKB8

9 4

100

100

8 3

100

100

100

100

100

100

100

100

100

100

100

7 9

100

9 4

100

9 8

100

100

100

100

100

100

100

9 9

100

Suessiales

Peridiniales

Gonyaulacales

Gymnodiniales

Syndiniales

Oxyrrhinales

Prorocentrales

Noctilucales

Dinophysiales

Gymnodiniales



Group 1

Group 2

Group 3

Figure S4. Maximum likelihood tree showing gene expansion of a green algal derived protein family that 
contain a remote homolog in Arabidopsis thaliana with function implicated in cytokinesis and meiosis.
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Porites lutea

Figure S5. Maximum likelihood tree of phosphatidylinositol 4-phosphate 5-kinase showing possible 
misidentification of the sequence from the dinoflagellate symbiont associated with the coral.
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Figure S6. Maximum likelihood tree of ubiquitin carboxyl-terminal hydrolase showing strong 
evidence of vertical inheritance
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Figure S7: Domain configuration for a representative sequence from each of the three sub-clades in the 
tree of Figure 5, shown for the autophagy-related protein 18a, the transmembrane protein 43, and the 
pentatricopeptide repeat-containing protein GUN1. 
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Figure S8. Decision tree for identification and removal of putative contaminant sequences.


