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Supplemental Figure S1 Distribution of EST sequence length. The average EST
sequence length was 817 bp, with unitrans (unique transcripts, a.k.a. contigs) lengths
ranging from 151 to 4021 bp, with the greatest number of unitrans having between 701 and
800 bp, and with 95% exceeding 300 bp
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Supplemental Figure S2
Gene Ontology (GO) annotations of ArREST
unitrans. 87.6 % of the ArREST unitrans could be
annotated by GO classification. Eight GO categories
had EST abundances greater than 5%, including
protein modification (10.5%), transport (9.2%),
metabolism (9.0%), transcription (8.6%), cellular
process (8.0%), protein biosynthesis (6.9%), electron
transport (5.6%), and biological process unknown
(5.3%). In contrast, the GO category secondary
metabolism contained relatively few ESTs (0.3 %).
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Supplemental Figure S3 Proposed metabolic map showing how the curcuminoids,
gingerols and terpenoids are produced from sucrose in a large interconnected network.
Names of enzymes identified in the ArREST database are colored blue; % values indicate
fraction of unitrans in the database that are represented by genes encoding each protein.



O48918 SOYBN CYP71A10 N demethyl ase-

C71A1 PERAE 71A1

CYP71A At SOLME and SOYBN etc putative sytochrome P450, , .
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GT1 11826 01 Q8W0B4 ORYSA putative cytochrome P 450LXXIA1cyp71A1family-
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CYP94C1 At2g27690 Putative cytochrome P450

CYP94C2 Rice

GT1 07247 01 Q53PZ7 ORYSA Cytochrome P450 family protein
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CYP86C
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CYP86A At and Rice

CYP86A

CYP86B
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CYP96B Ri ce

GT1 06886 01 Q9SVB0 ARATH Cytochrome P450 fam ily protein

GT1 06743 01 Q9LGS8 ORYSA Cytochrome P450 fami ly prote in

GT1 06426 01 Q9LGS8 ORYSA Cytochrome P450 family protein

CYP96B4 Rice

CYP96B5 Rice

GT106029 01 Q9SVB0ARATH Cytochrome P450 fami ly protei n

CYP96B group1

CYP96ECYP96E1 Rice

CYP96B group2

CYP96A

CYP730A

CYP97B PEA SOYBN and At Putative cytochrome P450, ,

Q6J4G9 GINBI Putative 97B2 like-

CYP97B4 Rice

GT1 14099 01 Q6H516 ORYSA putative cytochrome P450

CYP97B
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CYP97C2 Rice
CYP97C

CYP97A4 Rice
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CYP97A

CYP97
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GT1 00356 01 Q6RW10 MAIZE allene oxide synthase
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GT1 00678 03 Q6RW10 MAIZE allene oxide synthase

GT1 00452 02 Q6RW10 MAIZE allene oxide synthase

GT1 00452 03 Q8W4X8 9SOLA all ene oxide synthase

GT1 12037 01 Q6RW10 MAIZE allene oxide synthase

GT1 09317 01 C74A1 ORYSA putative allene oxide synthase

GT1 00366 03 C74A1 ORYSA putative allene oxide synthase
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CYP74A group1

CYP74C

CYP74A4 Rice

GT1 00366 02 Q84V85 CITSI allene oxide synthase

CYP74A5 Rice
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GT1 00083 05 C74A2 ORYSA Putative al lene oxide synthase
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GT1 00009 38 C74A2 ORYSA Putative allene oxide synthase

CYP74A group2

CYP74E

CYP74B

CYP74F MAIZE and Rice Hydroperoxide lyase
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CYP51G SORBI and Rice

GT1 09288 02 Q84YE6 SORBI Cytochrome P450 51putative

GT1 06645 02 CP51 WHEAT Cytochrome P450 51putative

Q673E9 SOLCH Obtusifoliol 14alpha demethylase-

Q8GVD5 TOBAC Obtusifolio l 14 demethylase- -

Q8GZV0 TOBAC Obtusifol iol 14 demethyl ase- -

GT1 04326 01 Q84YE6 SORBI cytochrome P450 like protein-

GT1 10256 01 Q84YE6 SORBI cytochrome P450 like protein-

GT1 09288 01 Q84YE6 SORBI cytochrome P450 l ike protein-

GT1 05896 01 Q673E9 SOLCH obtusifol iol 14alpha demethylase-

CYP51G1

CYP51G2

GT1 14572 01 Q673E9 SOLCH obtusifoliol 14alpha demethylase-

CYP51G3 Rice

CYP51G

CYP51H group1

CYP51H group2

GT1 05896 02 CP51 WHEAT Cytochrome P450 51putative

CYP51

CYP85A

CYP720A

CYP90 CYP724( )

CYP87

CYP702A

CYP708A

CYP88A MAIZE Rice and HORVU,

GT1 11370 01 C88A1 MAIZE Cytochrome P450 88A1 Dwarf3 protein

CYP707A CUCMA At and PEA multifunctional ent kaurenoic acid oxidase, -

Q6J4H0 GINBI Putative ent Kaurenoic acid hydroxylase like- -

CYP88A

CYP729A

CYP707A TOBAC and At 8 hydroxylase for ABA'-

CYP707A2 At2g29090 8 hydroxylase for ABA'-

CYP707A5 Rice

GT1 10547 01 Q949P1 ARATH ABA 8 hydroxylase CYP707A1'-

GT1 05160 01 Q949P1 ARATH ABA 8 hydroxylase 1'-

GT1 06884 01 O65624 ARATH CYP707A1

CYP707A

CYP722A1 At1g19630 Putative cytochrome P450

GT1 00226 04 Q9FWR7 ARATH Hypothetical protein
CYP722A

CYP722BCYP722B1 Rice

CYP722

CYP733ACYP733A1 Rice

CYP725

CYP716

CYP718CYP718 At2g42850 Putative cytochrome P450

CYP728

CYP710

CYP727ACYP727A1 Rice

CYP711A

CYP77A SOLME SOYBN and At Putative cytochrome P450,

GT1 03555 01 C77A3 SOYBN OSJNBa0042I15 13.
CYP77A

CYP77B

CYP77

CYP89A

CYP89B Rice

GT1 12563 02 Q9FW87 ORYSA putative cytochrome P450

GT1 00204 02 Q6E439 CUCM E ACT11D09 3.

GT1 14351 01 Q6E439 CUCME ACT11D09 3.

CYP89B group1

CYP89B11 Rice

GT1 02213 01 Q8W352 ORYSA cytochrome P450 monooxygenase CYP89A

GT1 04076 01 Q9FW87 ORYSA putative cytochrome P450

GT1 03473 01 Q9FW80 ORYSA putati ve cytochrome P450

GT1 04097 01 Q9FW92 ORYSA putative cytochrome P450

CYP89B group2

CYP89C

CYP89DCYP89D1 Rice

CYP89ECYP89E1 Rice

CYP89GCYP89G1 Rice

CYP89FCYP89F1 Rice

CYP723A

CYP89 CYP723A( )

CYP719

Q6S9B1 9ROSA Ent kaurene oxidase-

CYP701A CUCMA and PEA Ent kaurene oxi dase-

CYP701A3 At5g25900 multifunctional ent kaurene oxidase-

GT1 14650 01 Q84UV3 PRUPE ent kaurene oxidase-

GT1 10459 01 Q673G1 HORVD cytochrome P450 monooxygenase CYP701A

CYP701A STERE Kaurene oxidase

CYP701A Rice

CYP701A

CYP73A CATRO CAMAC and POPKI etc Cinnamic acid 4 hydroxylase, , . -

Q6QHK2 ALLCE Cinammate 4 hydroxylase-

GT1 02760 02 Q9AXP9 9ROSI Cinnamic acid 4 hydroxylase-

CYP73A5 At2g30490 cinnamic acid 4 hydroxylase-

CYP73A PETCR 9APIA and RUTGR Cinnamate 4 hydroxylase, -

CYP73A35P Rice

GT1 07533 01 Q9AXP9 9ROSI cinnamate 4 hydroxylase-

GT1 00037 02 Q9AXP9 9ROSI cinnamate 4 hydroxylase-

GT1 02760 01 Q6QHK2 ALLCE cinammate 4 hydroxylase-

GT1 00306 01 Q40909 POPKI Trans cinnamate 4 monooxygenase- -

Q9XEH8 PINTA Trans cinnamate 4 hydroxylase- -

CYP73A SORBI WHEAT and Rice Cinnamic acid 4 hydroxylase, -

CYP73A PHAVU TOBAC and Rice etc, , .

CYP73A

CYP78A MAIZE and Rice

GT1 14533 01 C78AB ORYSA putative cytochrome 450

CYP78A7 At5g09970 Putative cytochrome P450

C78A4 PINRA 78A4

CYP78A B PINRA Rice and At& ,

CYP78C At and Rice

CYP78D1 Rice

CYP78

CYP98A SORBI Rice and WHEAT, ,

GT1 08812 02 C98A2 SOYBN CYP98A2p

GT1 03363 01 C98A2 SOYBN CYP98A2p

GT1 03286 01 C98A2 SOYBN CYP98A2p

CYP98A OCIBA SOYBN and AT etc P coumaryol shikimate 3 hydroxylase isoform, , . - '-

Q8VZH6 PINTA P coumarate 3 hydroxylase- -

GT1 00002 042 C98A2 SOYBN CYP98A2p

GT1 01039 01 C98A2 SOYBN CYP98A2p

GT1 11747 02 Q5IDT9 PINTA coumarate 3 hydroxylase-

Q84VU3 SOLSC Putative

CYP98A LITER and SESIN

CYP98A AT Putative cytochrome P450

CYP98A

CYP76

CYP80 BERST ESCCA and 9MAGN etc, , .

GT1 01106 02 Q93XJ2 PERFR flavonoid 3 hydroxylase'-
CYP80

CYP706BQ947C2 GOSAR CYP706B1 d cadinene 8 hydroxylase+ - - - -

CYP706A

CYP706C Rice

GT1 10965 01 Q6YSZ6 ORYSA putative P450 monooxygenase
CYP706C

CYP706

CYP81

CYP82

Q9XHC6 SOYBN monooxygenaseCYP93D1

CYP93

CYP705

CYP712

0 1.

CYP93A D F and G etc Isoflavone synthase and flavon synthases- , .

Supplemental Figure S4 Phylogenetic tree of P450
monooxygenases. A neighbor joining tree was generated with
1136 P450s including 170 ginger and turmeric P450s from the
ArREST database (indicated by black diamonds), 247
Arabidopsis P450s, 350 rice P450s and 369 P450s from

.
* Additional file 1: Supplemental Table S6 contains a summary of
these data for ginger and turmeric.
* As the tree is so large, it was impossible to display it at readable
scale on a page size that is typical. Thus, details of tree can been
seen by zooming in on this page of the PDF file.

other
plants. P450 subfamily classifications are indicated
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Supplemental Figure S5 Overall gene expression in rhizomes is similar to but
distinct from that observed for other plant tissues. T

ESTs found exclusively in ginger or turmeric rhizomes  are
represented as light grey, dark grey and black bars, respectively. Values used to
generate this graph are presented in Additional file 1: Supplemental Table S7.
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