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abj (Light-harvesting complex protei) 1 1 1 1 1 1 0 1 1 1 1 1 xnb (Hypothetical protein) 0 0 0 1 1 0 1 1 1 1 1 1 2bp (1-hydroxy-2-methyl-2-(E)-butenyl-4-diphosphate synthase) 0 0 0 0 0 1 1 1 1 1 1 1 
2pg (Monogalactosyldiacylglycerol synthase 1, chloroplastic) 1 0 1 1 1 1 1 1 1 1 1 1 2do (Ferredoxin oxidoreductase) 0 0 0 1 1 1 1 1 1 1 1 0 xih (Ribosomal protein S1) 0 0 0 0 0 1 1 1 1 1 1 1 
xmq (NADH-dehydrogenase (ubiquinone) 1 1 1 1 1 1 1 0 1 1 1 0 2ik (Fibrillin family protein) 0 0 0 1 1 1 0 1 1 1 1 1 2gx (Putative aminopeptidase) 0 0 0 0 0 1 1 1 1 1 1 0 
xmh (Plastid ribosome associated protein S30EA) 1 1 1 0 0 1 1 1 1 1 1 1 2jw (fucoxanthin chlorophyll a/c protein) 0 0 0 1 0 1 1 1 1 1 1 1 2ep (Hypothetical protein) 0 0 0 0 0 1 0 1 1 1 1 1 
2id (Probable heme-bindin protein) 0 1 0 1 1 1 1 1 1 1 1 1 2mr (Phenylalanyl-tRNA synthetase) 0 0 0 1 1 0 1 1 1 1 1 0 4ba (Homoserine dehydrogenase) 0 0 0 0 0 1 0 1 1 1 1 1 
xpb (Hypothetical protein) 1 1 1 1 1 0 0 1 1 1 1 0 xlx (Oxidoreductase FAD/NAD(P)-binding) 0 0 0 1 0 0 1 1 1 1 1 1 3au (Hypothetical protein) 0 0 0 0 0 1 0 1 1 1 0 0 
xcr (Hypothetical protein) 1 0 0 0 0 0 1 0 0 0 1 0 2fk (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 2dv (Ferredoxin) 0 0 0 0 0 1 0 0 0 0 0 0 
4hi (Solute carrier family 3) 0 0 1 1 1 0 0 0 0 0 0 0 2fl (Predicted flavoredoxin) 0 0 0 1 0 0 0 0 0 0 0 0 xqf (Ribosome recycling factor) 0 0 0 0 0 1 0 0 0 0 0 0 
2lt (Ferredoxin rieske component) 1 0 0 1 1 1 0 1 1 1 1 1 2kx (Lycopene beta cyclase) 0 0 0 1 1 1 0 1 1 1 0 1 2hk (Pyruvate carboxylase) 0 0 0 0 0 0 1 1 1 1 1 1 
xsb (1-acyl-sn-glycerol-3-phosphate acyltransferase) 1 0 0 1 1 0 0 1 1 1 1 1 xrj (Predicted dehydrogenase) 0 0 0 0 1 1 0 1 1 1 1 1 2md (Haem-binding protein) 0 0 0 0 0 0 1 1 1 1 1 1 
xqa (Hypothetical protein) 0 1 1 1 0 0 0 1 1 1 1 1 4hy (Lactoylglutathione lyase) 0 0 0 1 1 0 0 0 1 1 1 0 2ms (ClpS superfamily) 0 0 0 0 0 0 1 1 1 1 1 1 
xqk (RCC_reductase domain-containing protein) 0 1 0 1 1 0 1 1 1 1 1 0 xlz (Defense-related protein containing SCP domain) 0 0 0 1 0 0 0 1 1 1 1 0 xdl (Methionine--tRNA ligase) 0 0 0 0 0 0 1 1 1 1 1 1 
2kz (Zeta-carotene desaturase) 0 1 0 1 1 0 0 1 1 1 1 1 2cm (Predicted oxidoreductase) 0 0 0 1 1 0 1 0 0 0 0 0 xhw (FKBP-type peptidyl-prolyl cis-trans isomerase) 0 0 0 0 0 0 1 1 1 1 1 1 
xki (Sulfite reductase (ferredoxin) 0 1 0 0 1 0 1 1 1 1 1 1 xte (Fibrillin) 0 0 0 1 1 1 0 0 0 0 0 0 2ls (Predicted membrane protein) 0 0 0 0 0 0 1 1 1 1 1 0 
xsv (Hypothetical protein) 0 0 1 1 1 0 0 1 1 1 1 1 xiv (Phosphoadenosine phosphosulfate reductase) 0 0 0 1 0 0 0 0 0 1 0 0 aci (Hypothetical protein) 0 0 0 0 0 0 1 1 1 1 1 0 
2ie (Rad23 domain containing protein) 0 1 0 1 0 1 0 1 1 1 1 1 xrv (RNA recognition motif superfamily) 0 0 0 0 1 0 1 0 0 0 0 0 xfo (Hypothetical protein) 0 0 0 0 0 0 1 1 1 1 1 0 
xjy (Phytoene desaturase 1) 0 1 0 1 0 1 0 1 1 1 1 1 2pk (DCC family protein At1g52590,) 0 0 0 1 0 1 0 0 0 0 0 0 2lw (Ycf49-like protein) 0 0 0 0 0 0 0 1 1 1 1 1 
xkd (3'-phosphoadenosine 5'-phosphosulfate sulfotransferase) 1 0 1 0 0 0 0 1 1 1 1 1 4bb (Hypothetical protein) 0 0 0 1 0 1 0 0 0 0 0 0 aax (Hypothetical protein) 0 0 0 0 0 0 0 1 1 1 1 1 
xew (Hypothetical protein) 0 1 0 1 1 0 0 1 1 1 1 0 2af (Metallophosphoesterase) 0 0 0 1 1 0 0 0 0 0 0 0 2cl (Hypothetical protein) 0 0 0 0 0 0 0 1 1 1 1 0 
xet (Thylakoid lumenal 17.9 kDa prot) 0 1 0 0 1 0 1 1 1 1 1 0 2be (Uroporphyrin III synthase) 0 0 0 1 1 0 0 0 0 0 0 0 2on (Hypothetical protein) 0 0 0 0 0 0 0 1 1 1 0 1 
xor (PLN03165) 0 0 1 0 0 1 0 1 1 1 1 1 2cd (Hypothetical protein) 0 0 0 1 1 0 0 0 0 0 0 0 xow (Hypothetical protein) 0 0 0 0 0 0 0 1 0 1 1 1 
2ot (GTPase Obg) 0 1 0 0 0 0 1 1 1 1 1 0 2kb (fucoxanthin chlorophyll a/c protein) 0 0 0 1 1 0 0 0 0 0 0 0 3bp (PpiC-type peptidyl-prolyl cis-trans isomerase) 0 0 0 0 0 0 0 1 1 0 1 0 
xpd (PGR5-like protein) 0 0 1 0 1 0 0 1 1 1 0 1 xen (6-phosphogluconolactonase) 0 0 0 1 1 0 0 0 0 0 0 0 2gs (Predicted steroid reductase) 0 0 0 0 0 0 0 0 1 1 1 0 
2ge (Omega-6 fatty acid desaturase) 0 0 1 0 0 0 1 1 1 1 1 0 xft (Uncharacterized protein At5g02) 0 0 0 1 1 0 0 0 0 0 0 0 2cq (Hypothetical protein) 0 0 0 0 0 0 0 0 1 0 1 1 
xqh (Hypothetical protein) 0 0 1 0 0 1 0 1 1 1 1 0 xgt (Uncharacterized conserved protein) 0 0 0 1 1 0 0 0 0 0 0 0 aas (Hypothetical protein) 0 0 0 0 0 0 0 0 0 1 1 1 
xbh (Uncharacterized protein YqeY) 0 1 0 1 1 0 0 0 0 1 1 0 xif (1-deoxy-D-xylulose 5-phosphate reductoisomerase) 0 0 0 1 1 0 0 0 0 0 0 0 aab (4-hydroxy-tetrahydrodipicolinate synthase) 0 0 0 0 0 0 0 1 0 0 1 0 
3aw (Hypothetical protein) 0 1 0 0 0 0 0 1 1 1 1 0 xjf (4-hydroxy-3-methylbut-2-enyl diphosphate reductase) 0 0 0 1 1 0 0 0 0 0 0 0 xku (Serine protease) 0 0 0 0 0 0 0 0 0 0 1 1 
2cg (Glutaredoxin and related proteins) 0 0 1 1 1 0 0 0 0 0 1 1 xjm (Cysteine desulfurase NFS1) 0 0 0 1 1 0 0 0 0 0 0 0 2dc (Beta-carotene isomerase) 0 0 0 0 0 0 1 0 0 0 0 0 
2hh (Hypothetical protein) 0 1 1 1 1 0 0 0 0 0 0 0 xmb (Hypothetical protein) 0 0 0 1 1 0 0 0 0 0 0 0 xer (Hypothetical protein) 0 0 0 0 0 0 0 1 0 0 0 0 
2lm (Hypothetical protein) 0 1 1 1 1 0 0 0 0 0 0 0 xni (Hypothetical protein) 0 0 0 1 1 0 0 0 0 0 0 0 2cb (Phytoene desaturase) 0 0 0 0 0 0 0 0 1 0 0 0 
4fy (Hypothetical protein) 0 1 1 1 1 0 0 0 0 0 0 0 xnu (Hsp33 protein) 0 0 0 1 1 0 0 0 0 0 0 0 xfz (Hypothetical protein) 0 0 0 0 0 0 0 0 0 1 0 0 
xoe (Hypothetical protein) 0 1 1 1 1 0 0 0 0 0 0 0 2ah (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 xpk (Hypothetical protein) 0 0 0 0 0 0 0 0 0 1 0 0 
xsm (Acyl-CoA:diacylglycerol acyltransferase (DGAT) 0 1 0 0 1 0 0 0 0 1 1 0 2dd (Pyruvate dehydrogenase E1, alpha subunit) 0 0 0 1 0 0 0 0 0 0 0 0 2bx (Na+/ pyruvate cotransporter) 0 0 0 0 0 0 0 0 0 0 1 0 
2db (Kynurenine 3-monooxygenase and related flavoprotein 
monooxygenases) 1 1 0 0 0 0 0 0 0 0 1 0 2dh (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 xbz (Glutathione reductase) 0 0 0 0 0 0 0 0 0 0 1 0 
2dm (Hypothetical protein) 1 0 1 0 1 0 0 0 0 0 0 0 2dr (CreA-like protein) 0 0 0 1 0 0 0 0 0 0 0 0 xfb (alpha-crystallin-Hsps_p23-like superfamily) 0 0 0 0 0 0 0 0 0 0 1 0 
xkf (SAM-dependent methyltransferases) 0 0 1 0 0 1 0 0 0 0 1 0 2hy (CRS1_YhbY superfamily) 0 0 0 1 0 0 0 0 0 0 0 0 
2os (Putative TrmH family tRNA/rRNA methyltransferase) 1 0 0 1 0 0 0 0 0 0 0 0 2im (Amino acid transporter protein) 0 0 0 1 0 0 0 0 0 0 0 0 
xmo (PsbU) 1 0 0 1 0 0 0 0 0 0 0 0 2ip (N-acetylglucosaminyltransferase complex) 0 0 0 1 0 0 0 0 0 0 0 0 
2hc (PPR domain protein) 1 0 0 0 1 0 0 0 0 0 0 0 2jb (Glutamine synthetase) 0 0 0 1 0 0 0 0 0 0 0 0 
xoj (6,7-dimethyl-8-ribityllumazine synthase) 1 0 0 0 1 0 0 0 0 0 0 0 2ki (fucoxanthin chlorophyll a/c protein) 0 0 0 1 0 0 0 0 0 0 0 0 
xqs (Hypothetical protein) 0 1 0 1 0 0 0 0 0 0 0 0 2km (Dimeric dihydrodiol dehydrogenase) 0 0 0 1 0 0 0 0 0 0 0 0 
2al (Hypothetical protein) 0 0 1 1 0 0 0 0 0 0 0 0 2ko (Enolase) 0 0 0 1 0 0 0 0 0 0 0 0 
2bk (AFH1-interacting protein FIP2, contains BTB/POZ domain and 
pentapeptide repeats) 0 0 1 1 0 0 0 0 0 0 0 0 2la (Predicted unusual protein kinase) 0 0 0 1 0 0 0 0 0 0 0 0 
xcf (Hypothetical protein) 0 0 1 0 1 0 0 0 0 0 0 0 2ml (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 
xin (Delta-aminolevulinic acid dehydratase) 0 0 1 0 1 0 0 0 0 0 0 0 2ns (DnaJ protein ERDJ3B) 0 0 0 1 0 0 0 0 0 0 0 0 
xqr (Translation elongation factor P) 0 0 1 0 1 0 0 0 0 0 0 0 2pr (GTPase HflX) 0 0 0 1 0 0 0 0 0 0 0 0 
xhp (RNA polymerase sigma factor) 0 0 1 0 0 0 1 0 0 0 0 0 2qm (Probable anion transporter 4) 0 0 0 1 0 0 0 0 0 0 0 0 
3an (Peptidyl-prolyl cis-trans isomerase) 0 0 1 0 0 0 0 0 0 0 1 0 2rg (Cytochrome P450 97B3) 0 0 0 1 0 0 0 0 0 0 0 0 
2bj (Probable Na/ H antiporter) 1 1 1 0 0 0 0 0 0 0 0 0 4gu (Protease 2) 0 0 0 1 0 0 0 0 0 0 0 0 
2hr (RNA pseudouridylate synthases) 1 1 1 0 0 0 0 0 0 0 0 0 7ah (Cycloeucalenol cycloisomerase) 0 0 0 1 0 0 0 0 0 0 0 0 
2ds (Thioredoxin) 1 1 0 0 0 0 0 0 0 0 0 0 aaq (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 
2jd (Nucleoside diphosphate kinase) 1 1 0 0 0 0 0 0 0 0 0 0 xaj (RNA binding protein of the SUA5 family) 0 0 0 1 0 0 0 0 0 0 0 0 
xik (Glucose/ribitol dehydrogenase) 1 1 0 0 0 0 0 0 0 0 0 0 xay (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 
xiw (Magnesium-protoporphyrin IX methyltransferase) 1 1 0 0 0 0 0 0 0 0 0 0 xbf (Alcohol dehydrogenase, class III) 0 0 0 1 0 0 0 0 0 0 0 0 
xou (Hypothetical protein) 1 1 0 0 0 0 0 0 0 0 0 0 xbj (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 
xsi (Hypothetical protein) 1 1 0 0 0 0 0 0 0 0 0 0 xcv (Pheophytinase, chloroplastic) 0 0 0 1 0 0 0 0 0 0 0 0 
2ir (Peptide methionine sulfoxide reductase) 1 0 1 0 0 0 0 0 0 0 0 0 xdd (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 
xip (Triosephosphate isomerase) 1 0 1 0 0 0 0 0 0 0 0 0 xdi (Quinolone resistance protein) 0 0 0 1 0 0 0 0 0 0 0 0 
2pe (Dual-specificity RNA methyltransferase) 0 1 1 0 0 0 0 0 0 0 0 0 xef (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 
xea (Hypothetical protein) 0 1 1 0 0 0 0 0 0 0 0 0 xev (Ribonuclease II) 0 0 0 1 0 0 0 0 0 0 0 0 
xfq (Uncharacterized methyltransferase) 0 1 1 0 0 0 0 0 0 0 0 0 xex (Peptidyl-prolyl cis-trans isomerase) 0 0 0 1 0 0 0 0 0 0 0 0 
xmf (Rubredoxin-type Fe(Cys)4 protein) 0 1 1 0 0 0 0 0 0 0 0 0 xfd (Tim16-A mitochondrial) 0 0 0 1 0 0 0 0 0 0 0 0 
xph (Beta-ketoacyl synthase) 0 1 1 0 0 0 0 0 0 0 0 0 xgj (Predicted unusual protein kinase) 0 0 0 1 0 0 0 0 0 0 0 0 
2di (Hypothetical protein) 1 0 0 0 0 0 0 0 0 0 0 0 xgl (coproporphyrinogen oxidase) 0 0 0 1 0 0 0 0 0 0 0 0 
2kd (fucoxanthin chlorophyll a/c protein) 1 0 0 0 0 0 0 0 0 0 0 0 xgn (Peroxisomal membrane protein MPV17) 0 0 0 1 0 0 0 0 0 0 0 0 
2pz (Phosphomethylpyrimidine kinase) 1 0 0 0 0 0 0 0 0 0 0 0 xia (Cell division protein FtsH) 0 0 0 1 0 0 0 0 0 0 0 0 
2ql (Phosphoglycolate phosphatase 1) 1 0 0 0 0 0 0 0 0 0 0 0 xjh (Uroporphyrinogen decarboxylase) 0 0 0 1 0 0 0 0 0 0 0 0 
4ay (Glucan 1,3-beta-glucosidase) 1 0 0 0 0 0 0 0 0 0 0 0 xjk (Thylakoid lumen 15kDa protein) 0 0 0 1 0 0 0 0 0 0 0 0 
4hc (Riboflavin synthase alpha chain) 1 0 0 0 0 0 0 0 0 0 0 0 xkc (GDT1-like membrane protein) 0 0 0 1 0 0 0 0 0 0 0 0 
5ac (Dual-specificity RNA methyltransferase) 1 0 0 0 0 0 0 0 0 0 0 0 xln (Plastoquinol terminal oxidase-like) 0 0 0 1 0 0 0 0 0 0 0 0 
acw (Uncharacterized protein) 1 0 0 0 0 0 0 0 0 0 0 0 xlv (Long-chain acyl-CoA transporter, ABC superfamily) 0 0 0 1 0 0 0 0 0 0 0 0 
xct (Cysteine synthase, chloroplast) 1 0 0 0 0 0 0 0 0 0 0 0 xmr (Mitochondrial elongation factor) 0 0 0 1 0 0 0 0 0 0 0 0 
2fg (Hypothetical protein) 0 1 0 0 0 0 0 0 0 0 0 0 xnc (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 
2lo (Hypothetical protein) 0 1 0 0 0 0 0 0 0 0 0 0 xnq (Hypothetical protein) 0 0 0 1 0 0 0 0 0 0 0 0 
2ma (Conserved hypothetical protein) 0 1 0 0 0 0 0 0 0 0 0 0 xns (Thioredoxin) 0 0 0 1 0 0 0 0 0 0 0 0 
xid (Ribosomal protein S21) 0 1 0 0 0 0 0 0 0 0 0 0 xog (Predicted ER membrane protein) 0 0 0 1 0 0 0 0 0 0 0 0 
xkj (Manganese superoxide dismutase) 0 1 0 0 0 0 0 0 0 0 0 0 xos (2C-methyl-D-erythritol 2,4-cyclodiphosphate synthase) 0 0 0 1 0 0 0 0 0 0 0 0 
xlc (UbiA prenyltransferase) 0 1 0 0 0 0 0 0 0 0 0 0 xpc (Predicted haloacid-halidohydrolase) 0 0 0 1 0 0 0 0 0 0 0 0 
xng (Hypothetical protein) 0 1 0 0 0 0 0 0 0 0 0 0 xpz (Glutaredoxin and related proteins) 0 0 0 1 0 0 0 0 0 0 0 0 
2cs (Adenylate kinase) 0 0 1 0 0 0 0 0 0 0 0 0 xqj (PHA02675 superfamily) 0 0 0 1 0 0 0 0 0 0 0 0 

2ee (Predicted unusual protein kinase) 0 0 1 0 0 0 0 0 0 0 0 0 
xru (Glucose-6-phosphate/phosphate and 
phosphoenolpyruvate/phosphate antiporter) 0 0 0 1 0 0 0 0 0 0 0 0 

2hn (Hypothetical protein) 0 0 1 0 0 0 0 0 0 0 0 0 2aw (Hypothetical protein) 0 0 0 0 1 0 0 0 0 0 0 0 
2ij (Hypothetical protein) 0 0 1 0 0 0 0 0 0 0 0 0 2bh (PGR5 protein) 0 0 0 0 1 0 0 0 0 0 0 0 
2ka (fucoxanthin chlorophyll a/c protein) 0 0 1 0 0 0 0 0 0 0 0 0 2br (Dihydropicolinate synthase) 0 0 0 0 1 0 0 0 0 0 0 0 
2mx (Peptide deformylase 1B) 0 0 1 0 0 0 0 0 0 0 0 0 2ce (Calmodulin and related proteins (EF-Hand superfamily) 0 0 0 0 1 0 0 0 0 0 0 0 
2rb (SRPBCC superfamily) 0 0 1 0 0 0 0 0 0 0 0 0 2cj (Glutathione S-transferase) 0 0 0 0 1 0 0 0 0 0 0 0 
xfr (4-sulfomuconolactone hydrolase) 0 0 1 0 0 0 0 0 0 0 0 0 2cz (Uncharacterized membrane protein) 0 0 0 0 1 0 0 0 0 0 0 0 
xfs (Tyrosine-tRNA ligase) 0 0 1 0 0 0 0 0 0 0 0 0 2iu (Delta 6-fatty acid /delta-8 sphingolipid desaturase) 0 0 0 0 1 0 0 0 0 0 0 0 
xha (50S ribosomal protein S10) 0 0 1 0 0 0 0 0 0 0 0 0 2jl (Fructose-1,6-bisphosphatase) 0 0 0 0 1 0 0 0 0 0 0 0 
xhb (Peptide methionine sulfoxide reductase) 0 0 1 0 0 0 0 0 0 0 0 0 2jq (Chloroa_b-bind superfamily) 0 0 0 0 1 0 0 0 0 0 0 0 
xis (Dihydrodipicolinate reductase) 0 0 1 0 0 0 0 0 0 0 0 0 2ll (Hypothetical protein) 0 0 0 0 1 0 0 0 0 0 0 0 
xjd (Geranylgeranyl pyrophosphate synthase/Polyprenyl synthetase) 0 0 1 0 0 0 0 0 0 0 0 0 aae (Chloroa_b-bind superfamily) 0 0 0 0 1 0 0 0 0 0 0 0 
xjj (Heme transporter (ABC superfamily) 0 0 1 0 0 0 0 0 0 0 0 0 aam (Hypothetical protein) 0 0 0 0 1 0 0 0 0 0 0 0 
xjx (Long-chain acyl-CoA synthetases (AMP-forming) 0 0 1 0 0 0 0 0 0 0 0 0 aao (Hypothetical protein) 0 0 0 0 1 0 0 0 0 0 0 0 
xlg (Ferredoxin) 0 0 1 0 0 0 0 0 0 0 0 0 xbq (14 kDa zinc-binding protein) 0 0 0 0 1 0 0 0 0 0 0 0 
xpa (Peptide methionine sulfoxide reductase) 0 0 1 0 0 0 0 0 0 0 0 0 xdr (Chloroplast stem-loop binding) 0 0 0 0 1 0 0 0 0 0 0 0 
xrg (DUF4239 superfamily) 0 0 1 0 0 0 0 0 0 0 0 0 xdy (Very-long-chain 3-oxoacyl-CoA reductase) 0 0 0 0 1 0 0 0 0 0 0 0 
xrq (Bestrophin superfamily) 0 0 1 0 0 0 0 0 0 0 0 0 xep (Pyridoxal reductase, chloroplast) 0 0 0 0 1 0 0 0 0 0 0 0 
xsq (Thylakoid lumen 15kDa protein) 0 0 1 0 0 0 0 0 0 0 0 0 xge (Retinol dehydrogenase) 0 0 0 0 1 0 0 0 0 0 0 0 

xgy (Transcriptional regulator TACO1-like protein) 0 0 0 0 1 0 0 0 0 0 0 0 
xhq (Inositol monophosphatase) 0 0 0 0 1 0 0 0 0 0 0 0 
xic (Fructose-1,6-bisphosphatase) 0 0 0 0 1 0 0 0 0 0 0 0 
xjq (FKBP-type peptidyl-prolyl cis-trans isomerase) 0 0 0 0 1 0 0 0 0 0 0 0 
xjr (Porphobilinogen deaminase) 0 0 0 0 1 0 0 0 0 0 0 0 
xke (Bacteriochlorophyll/chlorophyll synthetase) 0 0 0 0 1 0 0 0 0 0 0 0 
xmd (Flavodoxin) 0 0 0 0 1 0 0 0 0 0 0 0 
xoi (Diaminopimelate epimerase) 0 0 0 0 1 0 0 0 0 0 0 0 
xoy (Predicted haloacid-halidohydrolase) 0 0 0 0 1 0 0 0 0 0 0 0 
xre (Predicted dehydrogenase) 0 0 0 0 1 0 0 0 0 0 0 0 
xsx ( Phytanoyl-CoA dioxygenase) 0 0 0 0 1 0 0 0 0 0 0 0 

Fig.8- figure supplement 2. Heatmaps of nearest sister-groups to haptophytes 
in ancestral ochrophyte HPPG trees. This figure shows the specific ochrophyte 
lineages implicated in the origin of haptophyte plastid-targeted proteins, as inferred 
from the nearest ochrophyte sister-groups to haptophytes in trees of 242 haptophyte 
proteins of probable ochrophyte origin from combined BLAST top hit and single-
gene tree analysis. At the top a schematic tree diagram of the ochrophytes is shown 
as per fig. 1, with six major nodes in ochrophyte evolution labelled with coloured 
boxes. The heatmap below shows the specific distribution of sister-groups in each 
tree, shown as per figure 4- figure supplement 2. 
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