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xgt (Uncharacterized conserved protein) 0 0 1 0 0 0 0 0 0 1 0 0 
xqj (PHA02675 superfamily) 0 0 1 0 0 0 0 0 1 0 0 0 
xmb (Hypothetical protein) 0 0 1 0 0 1 1 1 1 1 0 0 
xcv (Pheophytinase, chloroplastic) 0 0 1 0 0 1 1 1 1 1 0 0 
xnq (Hypothetical protein) 0 0 1 0 0 1 1 1 1 1 0 0 
2iu (Delta 6-fatty acid desaturase/delta-8 sphingolipid desaturase) 0 0 1 0 1 1 1 1 1 0 0 0 
2jb (Glutamine synthetase) 0 0 1 0 1 1 1 1 1 1 0 0 
2km (Dimeric dihydrodiol dehydrogenase) 0 0 1 0 1 1 1 1 1 1 0 0 
xjk (Thylakoid lumen 15kDa protein) 0 0 1 1 0 1 1 1 1 1 0 0 
xog (Predicted ER membrane protein) 0 0 1 1 0 1 1 1 1 1 0 0 
xdr (Chloroplast stem-loop binding) 0 0 1 1 1 1 0 1 1 1 0 0 
2ki (fucoxanthin chlorophyll a/c protein) 0 0 1 1 1 1 1 1 1 1 0 0 
xmd (Flavodoxin) 0 0 1 1 1 1 1 1 1 1 0 0 
xsx ( Phytanoyl-CoA dioxygenase) 0 0 1 1 1 1 1 1 1 1 0 0 
2hy (CRS1_YhbY superfamily) 0 1 0 0 0 1 1 1 1 0 0 0 
2cz (Uncharacterized membrane protein, predicted efflux pump) 0 1 0 0 0 1 1 1 1 0 0 0 
2af (Metallophosphoesterase) 0 1 0 0 0 1 1 1 1 1 0 0 
xay (Hypothetical protein) 0 1 0 0 1 1 1 1 1 0 0 0 
xev (Ribonuclease II) 0 1 0 0 1 1 1 1 1 1 0 0 
xex (Peptidyl-prolyl cis-trans isomerase) 0 1 0 0 1 1 1 1 1 1 0 0 
aam (Hypothetical protein) 0 1 0 1 0 1 1 1 1 1 0 0 
2dh (Hypothetical protein) 0 1 1 0 0 1 1 1 1 1 0 0 
2bh (PGR5 protein) 0 1 1 0 0 1 1 1 1 1 0 0 
aae (Chloroa_b-bind superfamily) 0 1 1 1 0 1 1 1 1 1 0 0 
xnu (Hsp33 protein) 1 0 1 0 0 1 1 1 1 1 0 0 
aaq (Hypothetical protein) 1 1 0 0 0 1 1 1 1 1 0 0 
7ah (Cycloeucalenol cycloisomerase) 1 1 0 0 1 1 1 1 1 0 0 0 
aao (Hypothetical protein) 1 1 0 1 0 0 1 1 1 1 0 0 
xbq (14 kDa zinc-binding protein) 1 1 1 0 0 0 1 1 1 0 0 0 
xkc (GDT1-like membrane protein) 1 1 1 0 0 1 1 1 1 1 0 0 
2br (Dihydropicolinate synthase) 1 1 1 0 0 1 1 1 1 1 0 0 
2jq (Chloroa_b-bind superfamily) 1 1 1 1 0 1 1 1 1 0 0 0 
2ip (N-acetylglucosaminyltransferase complex, subunit PIG-A/SPT14) 1 1 1 1 1 1 1 1 1 1 0 0 
2rg (Cytochrome P450 97B3) 1 1 1 1 1 1 1 1 1 1 0 0 
xia (Cell division protein FtsH) 1 1 1 1 1 1 1 1 1 1 0 0 
2ce (Calmodulin and related proteins (EF-Hand superfamily) 0 0 0 0 0 0 0 0 1 0 0 0 
xaj (RNA binding/translational regulation protein of the SUA5 family) 0 0 0 0 0 1 0 1 1 0 0 0 
xgj (Predicted unusual protein kinase) 0 0 0 0 0 1 1 1 1 1 0 0 
xos (2C-methyl-D-erythritol 2,4-cyclodiphosphate synthase activity) 0 0 0 0 0 1 1 1 1 1 0 0 
2jl (Fructose-1,6-bisphosphatase) 0 0 0 0 1 0 0 0 1 1 0 0 
xen (6-phosphogluconolactonase) 0 0 0 0 1 1 0 1 1 0 0 0 
xni (Hypothetical protein) 0 0 0 0 1 1 1 1 1 0 0 0 
xnc (Hypothetical protein) 0 0 0 0 1 1 1 1 1 0 0 0 
xmr (Mitochondrial elongation factor) 0 0 0 0 1 1 1 1 1 1 0 0 
xge (Retinol dehydrogenase) 0 0 0 0 1 1 1 1 1 1 0 0 
xic (Fructose-1,6-bisphosphatase) 0 0 0 1 0 0 0 0 1 1 0 0 
xgl (coproporphyrinogen oxidase) 0 0 0 1 1 1 1 1 1 0 0 0 
2kb (fucoxanthin chlorophyll a/c protein) 0 0 0 1 1 1 1 1 1 1 0 0 
xif (1-deoxy-D-xylulose 5-phosphate reductoisomerase) 0 0 0 1 1 1 1 1 1 1 0 0 
xjf (4-hydroxy-3-methylbut-2-enyl diphosphate reductase) 0 0 0 1 1 1 1 1 1 1 0 0 
2ko (Enolase) 0 0 0 1 1 1 1 1 1 1 0 0 
xru (Glucose-6-phosphate/phosphate and phosphoenolpyruvate/
phosphate antiporter) 0 0 0 1 1 1 1 1 1 1 0 0 
xre (Predicted dehydrogenase) 0 0 0 1 1 1 1 1 1 1 0 0 
xft (Uncharacterized protein At5g02) 0 0 1 0 0 0 0 0 0 0 0 0 
xjm (Cysteine desulfurase NFS1) 0 0 1 0 0 0 0 0 0 0 0 0 
2dd (Pyruvate dehydrogenase E1, alpha subunit) 0 0 1 0 0 0 0 0 0 0 0 0 
2la (Predicted unusual protein kinase) 0 0 1 0 0 0 0 0 0 0 0 0 
4gu (Protease 2) 0 0 1 0 0 0 0 0 0 0 0 0 
xjh (Uroporphyrinogen decarboxylase) 0 0 1 0 0 0 0 0 0 0 0 0 
xep (Pyridoxal reductase, chloroplast) 0 0 1 0 0 0 0 0 0 0 0 0 
xoi (Diaminopimelate epimerase) 0 0 1 0 0 0 0 0 0 0 0 0 
2cd (Hypothetical protein) 0 1 0 0 0 0 0 0 0 0 0 0 
xjq (FKBP-type peptidyl-prolyl cis-trans isomerase) 0 1 0 0 0 0 0 0 0 0 0 0 
xke (Bacteriochlorophyll/chlorophyll synthetase) 0 1 0 0 0 0 0 0 0 0 0 0 
2im (Amino acid transporter protein) 0 1 1 0 0 0 0 0 0 0 0 0 
xef (Hypothetical protein) 0 1 1 0 0 0 0 0 0 0 0 0 
2aw (Hypothetical protein) 0 1 1 0 0 0 0 0 0 0 0 0 
2dr (CreA-like protein) 1 1 0 0 0 0 0 0 0 0 0 0 
xbj (Hypothetical protein) 1 1 0 0 0 0 0 0 0 0 0 0 
xlv (Long-chain acyl-CoA transporter, ABC superfamily) 1 1 0 0 0 0 0 0 0 0 0 0 
xgy (Transcriptional regulator TACO1-like protein) 1 1 0 0 0 0 0 0 0 0 0 0 
xjr (Porphobilinogen deaminase) 1 1 0 0 0 0 0 0 0 0 0 0 
xgn (Peroxisomal membrane protein MPV17 and related proteins) 1 1 1 0 0 0 0 0 0 0 0 0 
xns (Thioredoxin) 1 1 1 0 0 0 0 0 0 0 0 0 
xoy (Predicted haloacid-halidohydrolase and related hydrolases) 1 1 1 0 0 0 0 0 0 0 0 0 
2ah (Hypothetical protein) 0 0 0 0 0 0 0 0 0 0 1 0 
2ml (Hypothetical protein) 0 0 0 0 0 0 0 0 0 0 1 0 
xdd (Hypothetical protein) 0 0 0 0 0 0 0 0 0 0 1 0 
xln (Plastoquinol terminal oxidase-like) 0 0 0 0 0 0 0 0 0 0 1 0 
2pr (GTPase HflX) 0 0 0 0 0 0 0 0 0 0 0 1 
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Fig. 8- figure supplement 4. Evidence for gene transfer from pelagophytes and dictyochyophytes into haptophytes. Panel A shows the 
next deepest sister groups identified for haptophyte proteins of hypogyristean origin in single-gene trees. The pie chart (i) compares the number of 
single-gene trees in which the combined clade of hatpohyte and hypogyristean proteins resolves within a larger clade comprising the ochrophyte 
HPPG, compared to the number that resolves in external positions, either with other lineages or as a sister-group to all other sequences within the 
HPPG clade. Sequences for which no clear next deepest sister group affinity could be identified are listed as “not determined”. The heatmap (ii) 
shows the specific sister-group sequences associated with 65 HPPGs in which the haptophyte sequences specifically resolve with the 
pelagophyte/ dictyochophyte clade and for which a clear internal or external position for the haptophyte/ hypogyristean group relative to the 
remaining ochrophyte HPPG clade could be identified. Both analyses indicate a clear bias for haptophyte sequences branching within a deeper 
ochrophyte clade, not just restricted to the immediate sister-groups. Panel B tabulates the BLAST next best hits for haptophyte sequences for 
which a phylogenetically consistent (>3 consecutive top hits) top hit to hypogyristea could be identified, and pelagophyte/ dictyochophyte 
sequences for which a phylogenetically consistent top hit to haptophytes could be identified. In each case either the largest number of sequences, 
or (in the case of pavlovophytes) the joint largest number of sequences for which a phylogenetically consistent next best hit could be identified 
resolved with diatoms, indicating that these sequences were probably present in a common ancestor of diatoms and hypogyristea, and 
subsequently transferred to haptophytes. 
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