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Supplemental Figure S1. Multiple sequence alignment of the LAR, ANS and ANR proteins as
well as related IFR and DFR proteins of the RED superfamily. The protein sequences were
aligned using the default parameters of ClustalX. The alignment includes LAR, ANR and ANS
proteins from cacao, as well as from other species whose enzymatic activities has been shown in
previous publications. Also included are 8 IFR like proteins from Arabidopsis. IFR-like proteins
from Arabidopsis are labeled with their locus numbers. All the other proteins are labeled by the
species they come from followed by their catalytic activities. The species represented and their
GenBank accession numbers in the LAR group are Medicago truncatula (MtLAR, CAI56327),
Vitis vinifera (VVLAR1, CAI26309), Desmodium uncinatum (DuLAR, CAD79341) and Lotus
corniculatus (LcLARI1-1, ABC71324; LcLAR1-2, ABC71325); in the DFR group are Zea mays
(ZmA1, CAA28734), Arabidopsis thaliana (AtDFR, NP_199094) and Medicago truncatula
(MtDFR, AAR27014); in the ANR group are Arabidopsis thaliana (BAN, NP_176365),
Medicago truncatula (MtANR, AAN77735), Vitis vinifera (VVANR, CAD91911), Camellia
sinensis (CsANR, AAT68773) and Lotus corniculatus (LcANR, ABC71337); and in the ANS
group are Perilla frutescens (PfANS, O04274), Arabidopsis thaliana (AtANS, Q96323), Zea
mays (ZmA2, CAA39022) and Medicago truncatula (MtANS, ABU40983).
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Supplemental Figure S2. Complementation of the PA- and anthocyanin-deficient ans (/dox)
mutant phenotype by constitutively expressing 7cANS. Two independent lines showed a similar
pattern to Col-0 for PA and anthocyanin accumulation. A, Brown Col-0 wild type seeds. B, Pale
yellow /dox mutant seeds (SALK 028793). C, Brown ldox 35S:TcANS seeds. D to F, PAs were
localized by staining the seeds with DMACA, which specifically stains PAs blue. D, Col-0 wild
type seeds. E, /dox mutant seeds. F, /dox 35S:TcANS seeds. G and H, Anthocyanin accumulation
in the upper hypocotyls of 7-day-old seedlings. G, Col-O wild type seedling. H, /dox mutant
seedling. I, /dox 35S:TcANS seedling. Arrows in G, H and I point to the upper hypocotyl region.
The bar represents 2 mm (A to I).
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Supplemental Figure S3. HPLC analysis of extracts from transgenic Arabidopsis and tobacco
samples with and without spiking with known standards to validate the identity of the catechin
and epicatechin peaks. A, Catechin and epicatechin standards used in spiking. B, Young siliques
extracts from Arabidopsis /dox mutant with and without standard spikes. C, Young siliques
extracts from transgenic Arabidopsis 35S:7cLAR Line9 with and without standard spikes. D,
Flower petal extracts from wildtype tobacco (Samsun) with and without standard spikes. E,
Flower petal extracts from transgenic tobacco 35S:7cLAR:Samsun Line LAR9A2 with and
without standard spikes. FW, fresh weight; EU, emission units.
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Supplemental Figure S4. Complementation of the PA deficient Arabidopsis /dox mutant
phenotype by constitutive expression of 7cLAR. PA levels in mature seeds of three different lines
of transgenic plants. Total flavan-3-ols levels were determined by extraction and DMACA
reaction with procyanidin B2 as standards. All data are presented as mean values + SE, n=3. *P <
0.05 versus ldox; **P < 0.01 versus ldox.



