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Abstract

Post-anthesis colour change (PACC) is widely thought to be an adaptation to signal floral
viability to pollinators, and may be a developmental pre-pattern for bird pollination in Lotus.
Lotus filicaulis and Lotus sessilifolius are insect-pollinated herbaceous legumes with flowers that
open yellow, shift to orange and finally, red. This thesis examines the ecological and molecular
basis for floral colour change in these Lotus species.

L. filicaulis was cultivated in a glasshouse from which pollinating insects (bees) were
excluded, and the rate of colour change was recorded in both unpollinated and manually
pollinated flowers. Unpollinated flowers from both the yellow stage and red stage were sampled
for sequencing. The transcriptomes of L. filicaulis and L. sessilifolius of both colour stages were
analyzed for differentially expressed genes and enriched ontologies.

Pollination significantly accelerates PACC in L. filicaulis, consistent with the hypothesis
that PACC increases pollination efficiency by directing pollinators to unpollinated flowers.
RNA-seq results show the synchronized upregulation of the entire cyanidin biosynthesis pathway
in the red stage of PACC of both Lotus species — possibly at the expense of adjacent pathways
competing for the same substrate. This thesis is the foundation for understanding the molecular
evolution of PACC in Lotus and will be useful in testing the hypothesis that PACC is a

preadaptation to bird pollination in Lotus.



Preface

This thesis is a draft manuscript that will be submitted for publication: Boehm,

M.M.A., Ojeda D.I., and Cronk Q.C.B. 2016. Dissecting the ‘bacon-and-eggs’ phenotype:
transcriptomics of floral colour change in Lotus. The idea came from discussions with Q.C.B
Cronk and D.I. Ojeda. M.M.A. Boehm designed the analytical pipeline, performed all the
analyses, conducted the hand pollination experiment and wrote the manuscript. D.I. Ojeda
designed the transcriptomics experiment, collected plant material and processed tissue for RNA
sequencing. Q.C.B. Cronk contributed to experimental and analytical design, contributed to the

analysis of data, and provided feedback on this manuscript.
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1 Introduction

1.1 What is post anthesis colour change (PACC)?

In angiosperms, flowers are typically left on display until pollination or senescence (i.e. until the
pollen becomes inviable or the stigma non-receptive), at which time the flower will generally
wilt and cease reward production. Often the corolla abscises at this point, thus effectively
excluding any further visits from pollinators (Faegri & Vanderpijl, 1979). However, instead of
abscission, some species retain the corolla past the cessation of reward production and modify
petal colour, a trait | herein refer to as post-anthesis colour change (PACC) (Mohan Ram &
Mathur, 1984; Farzad et al., 2003). I use “post-anthesis colour change” instead of the broader
“floral colour change” as many flowers change colour between pre-anthesis (bud) and anthesis
(flower opening). This early maturation colour change is unrelated to PACC. Several species of
Lotus L. (Fabaceae) exhibit yellow flowers at anthesis followed by a transition to red (Ojeda et
al., 2013) thus these species have sometimes acquired the English vernacular name ‘bacon and
eggs’ (Grigson, 1975) (Figure 1). A well-studied example is the North American lotoid legume
Acmispon glaber (Vogel) Brouillet (Lotus scoparius (Nutt.) Ottley) (Jones & Cruzan, 1999).

1.2 Historical record of PACC

The widespread (Weiss, 1995) and striking phenomenon of PACC has long interested botanists.
One of the first scientific observations of PACC dates to a letter written from Fritz Muller to
Charles Darwin, discussing the pollination ecology of Lantana camara L. (Mller, 1877; see
also Weiss, 1991; Jones & Cruzan 1999). Miller notes that L. camara flowers open as yellow
and over a three-day period shift to orange and finally purple. Tellingly, he also writes that
butterflies tend to visit yellow flowers most often, occasionally visiting the orange flowers, and
never the purple flowers. More recently the phenomenon has been documented in a variety of
studies and reviews (Mohan Ram & Mathur, 1984; Weiss, 1991; Ojeda et al., 2013; Brito et al.
2015).



1.3 Evolutionary ecology of PACC

As anticipated by Muller, PACC is likely an adaptation to redirect pollinators at close range
while maintaining long-distance appeal of the plant floral display (Weiss, 1991; Jones & Cruzan,
1999), hence the retention of the corolla instead of wilting or abscission. Indeed, in the North
American Acmispon glaber (formerly known as Lotus scoparius) PACC is accelerated by
pollination and corresponds temporally with the termination of reward production (Jones &
Cruzan 1999). By differentiating between viable and unviable flowers, it is thought that plants
are able to signal to pollinators which flowers possess a food reward (Weiss, 1991). This is of
potential benefit for both organisms as the pollinator forages with greater efficiency, while the
plant may receive a higher rate of successful pollination events. Pollinators could, of course, be
directed to young flowers by the wilting or abscission of old flowers, but it is hypothesized that
PACC provides a selective advantage by aiding long-distance attractiveness of the overall floral
display.

1.4 Insect vision and colours of PACC

The flower colours involved in effective signalling are not random; PACC tends to be a shift
from shorter reflective wavelengths (e.g. yellow), to longer ones (e.g. red). Like many floral
traits, it is plausible that PACC has evolved through interaction with pollinators, and thus the
characteristics of insect vision may be implicated in the colour palette of PACC. Generally, bees
(Hymenoptera: Apidae) have three kinds of light receptors with peak sensitivities at 340nm
(ultraviolet, Sreceptor), 430nm (blue, M-receptor), and 540nm (green, L-receptor) (Chittka,
1996). However, the physiology of hymenopteran light receptors (Chittka, 1996) and colour-
reward experiments (Weiss, 1991; Chittka & Waser, 1997; MartinezHarms et al., 2010) suggest
that bees are not incapable of detecting red light (620750nm), and electroretinogram recordings
of Bombus dahlbomii (Apidae) have demonstrated that red light can induce an L-receptor
response (Martinez-Harms et al., 2010). Indeed, in the wild B. dahlbomii is known to visit a
variety of plant species with flowers that look red to humans, and they can be trained to visit
artificial red targets ex situ (Martinez-Harms et al., 2010). Results of colourreward experiments
suggest that bees are able to detect red flowers by achromatic contrast (Chittka & Waser, 1997,

Martinez-Harms et al., 2010). That is, red flowers likely appear as a dark, hue-less patches



against a background of green plant foliage, providing sufficient contrast to locate such flowers
(Martinez-Harms et al., 2010).

Given that a pollinator spends a finite amount of time at any one plant, PACC may be an
adaptation to attract insect pollinators at long range by deceptively by retaining flowers,
regardless of viability, while honestly directing pollinators at short range to the flowers most
likely to benefit from pollen transfer (discussed in Brito et al., 2015). In numerous plant taxa the
visual physiology of pollinators has meditated the evolution of flower colour (Rausher, 2008); in
the case of PACC, it is conceivable that natural selection would favour a post-anthesis colour
that is relatively less attractive than at anthesis, but not so unattractive as to be indistinguishable

from its surroundings.

15 Molecular basis of PACC

The timing of PACC is potentially tied to a host of environmental and biochemical triggers that
influence pigment pathways in conjunction with the cessation of food rewards. In Lantana
camara, Gossypium hirsutum L., and Viola cornuta L. PACC has been found to a result from
changes in flavonoid biosynthetic processes, specifically those branches that produce
anthocyanins and their methylated derivatives (Mohan Ram & Mathur, 1984; Farzad et al., 2003;
Tan et al., 2013). The anthocyanin biosynthetic pathway (ABP) is a highly conserved and
versatile pathway known to produce the orange, red and purple colouration in floral tissues - in
addition to a range of other functions not related to pigmentation (Kong, 2003). The regulation
of PACC at the genetic level remains poorly known, however, presuming the anthocyanin
pathway is involved, it is possible that PACC is regulated by MYB transcription factors (e.g.
PAP1 and PAP2, Feller et al. 2011) as well as WD40s and basic helix-loop-helix proteins
(Ramsay & Glover, 2005). These three proteins are known to produce a MY B-bHLH-WD40
transcription complex capable of regulating a range of target genes in numerous plant species
(Ramsay & Glover, 2005), including those involved in anthocyanin biosynthesis (Spelt et al.,
2002). Additionally, many flavonoid biosynthetic pathway genes are represented as gene
families with multiple duplicated copies (Ober, 2005) and whether all or some of these copies

are involved in PACC remains to be determined.



1.6 The genus Lotus

Lotus is a genus with a diverse range of floral traits to attract pollinators (Ojeda et al., 2013),
including varying sugar compositions, corolla shapes, petal micromorpholgies, and petal
pigmentations (Ojeda et al., 2012; Ojeda et al., 2013).

It is a promising genus for studying the evolution of pollination syndromes, and PACC is
particularly interesting because it has been suggested that it is a preadaptation (developmental
‘pre-pattern’), for the evolution of bird pollination in Lotus section Rhyncholotus (Ojeda et al.,
2013). Lotus includes the well-studied L. corniculatus L., which is of considerable economic
importance as a forage crop (Duke, 1981) and exhibits PACC. However, L. corniculatus is a
polyploid and therefore a complex organism for studying gene expression.

The anthocyanin pathway in Lotus japonicus (Regel) K. Larsen (L. corniculatus L. var.
japonicus Regel) has been well studied, but it does not exhibit PACC. Chromatographic analysis
of L. japonicus aerial tissue has revealed that cyanidin and peonidin make up the flavonoid
profile of this species (Suzuki et al., 2008); both of these pigments are known to reflect red and
purple light and it is possible these same branches of the anthocyanin pathway are involved in
the Lotus spp. that exhibit PACC. For this reason | have chosen to leverage the genomic
resources available for L. japonicus by studying PACC in the closely related L. filicaulis Durieu,
a diploid perennial herbaceous legume (Ferreira & Pedrosa-Harand, 2014) notable for its post-
anthesis transition from yellow to red flowers (Figure 1). For comparison | also investigate
another species, Lotus sessilifolius DC, which has been the subject of previous studies (Ojeda et
al., 2013) and may play a significant role in the evolution of pollination syndromes in Lotus
(Ojeda et al. 2012). Additionally, an analysis of the pigment composition of L. sessilifolius
floral tissue suggests that FLAVONOL SYNTHASE (FLS) may play an important role in PACC
of this species (Ojeda et al. 2013).

1.7 This Study

In this study I first investigate whether PACC is triggered by pollination in Lotus filicaulis. |
then compare RNA expression at anthesis (yellow) and during PACC (red) in Lotus filicaulis
and Lotus sessilifolius to describe the pigment pathways involved, and propose several candidate

genes and pathways that | believe play a key role in post-anthesis colour change in these Lotus



species. This is the first transcriptome-wide analysis of PACC to date. PACC appears to have
evolved independently in L. filicaulis and L. sessilifolius (Ojeda et al. 2013; Figure 2) as they
belong to different clades of Lotus. L. sessilifolius is in the Canary Island clade of Lotus and
apparently a tetraploid (Ojeda and Santos-Guerra, 2011, Ojeda et al. 2013). However, L.
sessilifolius (insect-pollinated) is the sister taxon to the bird pollinated ‘rhyncholotus group’ in
Lotus (Ojeda et al. 2013), and further studies on this species can provide additional information
about the evolution of bird pollination in this group. I discuss the results in the context of
observations regarding PACC in other plant species, the role of pollinators in driving the
evolution of PACC, the role of gene duplication, and known molecular pathways of pigment

biosynthesis.



Figure 1 Lotus filicaulis, exhibiting post-anthesis colour change from yellow to red, a trait
commonly referred to as the ‘bacon and eggs’ phenotype. Photo taken at the Horticulture

Glasshouse, University of British Columbia.



L. japonicus
Eurasian clade

L. filicaulis

L. sessilifolius ~ Canary Islands clade

Figure 2 Simplified phylogeny of the Lotus spp. used in this study (modified from Ojeda et
al. 2013, reproduced in Supplementary Figure S54). Red branches show clades where PACC

has evolved, and dotted branches indicate the presence of adjacent clades.



2 Materials and Methods

2.1 Plant material and cultivation

The North African species, Lotus filicaulis Durieu (voucher: Ojeda 71, herb. UBC) was used for
experiments on floral manipulation; L. filicaulis is sometimes regarded as synonymous with L.
tenuis Willd. A second species, Lotus sessilifolius DC. (voucher: Ojeda 225, herb. UBC) from
the Canary Islands, Spain, was added as a comparison for RNAseq experiments. Both species
exhibit strong PACC with a yellow to red colour change. The plants were propagated from seeds
in the horticulture glasshouse, University of British Columbia, Vancouver, Canada. All plants
were grown in pots of 10-20 cm in diameter at 20-25 °C and were more than 6 weeks old when

flowers were collected for analyses.

2.2 Hand pollination experiment

In order to standardize the stages of PACC, five genetic individuals of L. filicaulis were tagged
for both control and treatment (hand pollination), monitored daily for colour change, and
photographed to capture distinct colour stages. 3 flowers were measured per plant for both the
control and treatment. Hand pollination was conducted one day after anthesis (flower opening)
to ensure the keel petals had separated. Pollen was transferred between flowers using an
implement of a Victorinox SwissToolTM (unpointed blade).

The rate of progression though these stages was modelled using the Ime4 package (Bates et al.
2015) in R version 3.2.2 (R Development Core Team, 2008). Data were visualized using the
ggplot2 package (Wickham, 2009) in R. The R scripts used in this analysis is available at

github.com/mannfred/Lotus.

A similar experiment was conducted on 21 individuals of L. filicaulis, but rather than tracking
each stage of colour change, only the number of days for PACC to initiate was recorded. The

results of this experiment can be found in Supplementary Table S42.



2.3 Transcriptome sequencing

The entire corollas (dorsal, lateral and ventral petals) of L. filicaulis and L. sessilifolius were
separated from the rest of the flower at the same developmental stage (Stage 13 of anthesis,
Ojeda et al., 2012), but with two different colour stages: 1) flowers at anthesis with a yellow
color, and 2) flowers initiating flower color change to red. At least six unpollinated flowers of
each type, yellow and red, were collected from one individual. Petals of each colour were
removed from the flower and pooled to represent the phenotype across the entire individual.
Flower petals were immediately placed on liquid nitrogen after collection and stored at 80°C
until RNA extraction. RNA was extracted using the Pure LinkTM Plant RNA

Reagent from Invitrogen following the manufacturer’s protocol. RNA quantity and quality was
determined using a QubitR 2.0 Invitrogen (Life Technologies) and with an Agilent 2100
Bioanalyzer, respectively. Samples with a RIN value of 7 or above were used for library
construction. Paired end RNA libraries (Tables 2.1 and 2.2) were prepared for each individual
sample with the Illumina kit according to the manufacturer’s protocol. All samples were
sequenced (100 base pair reads) in one lane of an Illumina Hi-Seq 2000 at the NextGen

Sequencing Facility at the Biodiversity Research Centre, University of British Columbia (UBC).

2.4 Sequence analysis

Aligning RNA-seq data from L. filicaulis and L. sessilifolius has not yet been reported.
Therefore, | compared two methods to discover differentially expressed genes relevant to PACC.
In the first method, RNA-seq reads were aligned to the reference genome of a closely related
model organism, Lotus japonicus. In the second method, RNA-seq reads were assembled into
contigs (putative genes) and aligned to a reference transcriptome that was assembled de novo
from the reads themselves. All scripts used in the analyses are available at

github.com/mannfred/Lotus.

2.5 TopHat Alignment

RNA-seq reads from L. filicaulis were analysed by TopHat. FASTQC Galaxy v0.63 (Andrews,
2010) was executed on a public Galaxy server (Goecks et al., 2010) to check the quality of reads
and to identify sequencing artifacts. Sequencing reads were mapped to the Lotus japonicus
genome release 2.5 (Sato et al., 2008) using TopHat2 Galaxy v0.9 (Kim et al., 2013). Sequence
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Alignment Map (.sam) files were processed by HTSeq (Anders et al., 2015) to count the number
of RNA-seq reads that mapped to each TopHat feature (gene), and differential expression (DE)
was calculated using edgeR (Robinson et al., 2010). Raw counts per gene were used instead of
FPKM transformed counts because edgeR incorporates its own dispersion-normalization
procedure in its DE calculations (Robinson et al., 2010). EdgeR results were processed using a
set of custom R scripts to filter significant results (Benjamini-Hochberg FDR <0.05 (Benjamini
& Hochberg, 1995)) and differences in fold change.

DE genes were analyzed for ontology term enrichment (Yekutieli FDR<0.05 (Yekutieli
& Benjamini, 1999)) using the Singular Enrichment Analysis tool with Lotus japonicus 2.5
genome reference in AgriGO (Du et al., 2010). Because the functional annotation of the L.
japonicus genome is ongoing, genes associated with enriched GO categories were annotated for
putative function by BLASTIng the Glycine max (L.) Merr. CDS library (Williams 82 Assembly
2 version 1, Schmutz et al., 2010) sourced from Phytozome v10.3 (Goodstein et al., 2012).

2.6 STAR Alignment

RNA-seq reads from both L. filicaulis and L. sessilifolius were mapped to the Lotus japonicus
genome Kazusa version 2.5 (Sato et al., 2008) using STAR v2.4 (Dobin et al., 2013).
Successfully mapped transcripts were assembled and expression was estimated using RSEM
v1.2.19 (Li & Dewey, 2011). Differential expression of the yellow and red flower

transcriptomes was calculated using the same methods as above.

2.7 De novo Assembly by Trinity

Sequenced Illumina reads from L. filicaulis and L. sessilifolius were assembled de novo into
contigs in Trinity v2.0.6 (Grabherr et al., 2011). Using assembled contigs as a reference
transcriptome, contigs were measured for expression using Trinity’s built-in RSEM tool (Li &
Dewey, 2011) and DE was calculated as above. DE contigs were then identified by BLASTn
(Altschul et al., 1997) as their top scoring Lotus japonicus homolog (expectation value of 1e-4)
using the L. japonicus v2.5 CDS library sourced from Kazusa (Sato et al., 2008). Ontology term

enrichment and annotation of associated genes was analysed as above.
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2.8 Nucleotide Alignments

Trinity contigs BLASTIng to L. japonicus genes of interest were investigated further by
BLASTIng the Legume IP database (Li et al., 2011) for Glycine max (v2.0) (Schmutz et al.,
2010), Medicago truncatula Gaertn. (Mt4.0v1) (Young et al., 2011), and an outgroup
Arabidopsis thaliana (L.) Heynh. (TAIR10) (Lamesch et al., 2011) to further identify
homologous genes. Trinity contigs were trimmed before and after putative start and stop codons,
respectively, which were identified by pairwise sequence alignment of their L. japonicus
homolog using EMBOSS Needle (Rice et al., 2000). Coding sequences of putative homologs
were compiled along with the relevant trimmed Trinity contig into a .fasta file and translated to
amino acid sequences using TranslatorX (Abascal et al., 2010). Multiple sequence alignment
was performed using the T-Coffee (Notredame et al., 2000) option in TranslatorX. The
phylogenetic relationship of a given Trinity contig to its relatives was visualized using RAXML
v8.2 (Stamatakis, 2014) in Mesquite (Maddison & Maddison, 2015).

2.9 Gene family composition

Trinity (de novo assembly) sequences were BLASTed (1e-4) against the L. japonicus CDS
library at LegumelP to detect gene duplicates — specifically those not expressed at the time of
sampling (this approach assumes no new gene duplications have occurred between L. japonicus
and our two study species). BLAST results sharing the same annotation (i.e. gene name) as the
top alignment were considered to be a part of the same gene family. Certain gene families (e.g.
DFR, CHS) have been especially well-studied in L. japonicus, but CDS libraries are not
necessarily updated in real time in accordance to ongoing L. japonicus research. In these cases,

published literature on specific gene families took precedence over LegumelP results.



Table 1 Next-generation library construction for L. filicaulis.

12

Library no. Library ID Yellow / Red Plant no. Flower no.
(Barcode) (pooled)

1 ATGAGC Red 1 >6

2 ACTGAT Yellow 1 >6

Table 2 Next-generation library construction for L. sessilifolius.

Library no. Library ID Yellow / Red Plant no. Flower no.
(Barcode) (pooled)

1 CAAAAG Red 1 >6

2 ATTCCT Yellow 1 >6
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3 Results

3.1 Pollination accelerates colour change in L. filicaulis

Four distinct colour stages of PACC were observed; 1) Entirely yellow, 2) blush of orange,
typically at the keel, 3) systemic orange colouration across the corolla, and 4) red, onset typically
at the keel (Figure 2.1). The general linear model to test the effects of time (days) and treatment

on colour was:

COLOUR = CONSTANT + DAYS + TREATMENT + DAYS*TREATMENT

Among plant standard deviation was effectively zero (s= 2.664 e-05) and was omitted as a
random effect.

The number of days from anthesis was a significant predictor of colour (df= 1, 39; p=
1.69 e-09), as well as the effect of treatment through time (df=1, 39; p=5.06 e-04). No
significant effect of treatment alone was detected (df= 1, 39; p= 0.851).

The rate of progression through the four stages of PACC in the hand pollinated treatment

is over twice that of the control (see Figure 2.1 caption).

3.2 Illumina HiSeq library
A total of 12.5 million and 11.9 million .fastq reads were sequenced from the yellow-stage and
red-stage RNA-seq libraries of L. filicaulis, respectively. GC content was 46% for the forward
yellow-stage and red-stage reads and 45% for the reverse reads.

Similarly, 6.7 million and 12.0 million .fastq reads were sequenced from the yellow-stage
and red-stage RNA-seq libraries of L. sessilifolius, respectively. GC content was 45% for the

forward yellow-stage and red-stage reads and 44% for the reverse reads.

3.3 De novo assembly of non-model organism RNA reads outperforms alignment of reads to
a reference genome of a closely related species

Two methods were used to discover differential expression in PACC, 1) direct mapping of reads

to the L. japonicus genome using two different splice junction mappers, and 2) de novo assembly
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of reads to contigs followed by BLASTIng these contigs to a L. japonicus CDS library. The
evaluation of the two approaches is summarised in Tables 3.1 and 3.2. Direct alignment by
STAR and TopHat achieved low mapping rates due to unsuccessful heterologous mapping from
our study species to L. japonicus. However, the de novo assembly protocol achieved a high rate
of gene identification, and produced independent contigs that could be verified for identity and
biological relevance by amino acid alignment and phylogenetic methods. Trinity contigs of
interest were found to align with homologous genes of related legumes, and their known
phylogenetic relationship was successfully predicted by these alignments (Supplementary
Figures S1-S53). A comparison of the most differentially expressed contigs of both stages and

of both Lotus species can be found in Supplementary Tables S38-S41.

3.4 The cyanidin pathway is upregulated in the red stage of PACC in L. filicaulis and
L. sessilifolius
Regardless of the bioinformatics protocol, upregulation of numerous genes in the anthocyanin
biosynthetic pathway (ABP) was detected in the red stage of PACC in both Lotus species
examined (Tables 3.3 and 3.4, Figures 3.2 and 3.3). Except for anthocyanin synthase and
flavonoid 3’-hydroxylase (both apparently single copy), gene duplicates or multiple gene
families were identified in the Lotus japonicus genome for each of the genes of the ABP in both
species (Figures 3.2 and 3.3). As a comparison the same analysis was carried out for the lignin
biosynthetic pathway (LBP), which is not expected to be associated with PACC. There is no
consistent upregulation of LBP genes during PACC. Generally, LBP genes are either not

expressed, downregulated during PACC, or not differentially expressed (Figures 3.2 and 3.3).

3.5  The carotenoid pathway is upregulated in the yellow stage of PACC in L. filicaulis and
L. sessilifolius

Genes annotated to the carotenoid biosynthetic process (GO:0016117) were significantly

upregulated at the yellow stage (i.e. downregulated at the red stage of PACC) in both Lotus

species (Supplementary Tables S35-S36). The core carotenoid pathway is represented, including

the two major branches producing zeaxanthin and lutein (Figures 3.4 and 3.5).
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3.6 Differences between L. filicaulis and L. sessilifolius

Although the cyanidin pathway is upregulated during PACC in both Lotus species, there are
differences in the composition of genes expressed, specifically those genes that are a part of a
gene family. For example, CHALCONE SYNTHASE (CHS) is active in both species but the gene
family members expressed in L. filicaulis and L. sessilifolius are disjoint sets. Similar differences
are observed in the expression of DFR. However, it is notable that of the four F3H duplicates
known for L. japonicus, only one is implicated in PACC for the two Lotus species studied. The
expression of transcription factors and regulators contribute to numerous other differences
between PACC in L. filicaulis and L. sessilifolius (Supplementary Tables S11-S18, S27-S34).
Finally, I bring attention to the presence of FLAVONOL SYNTHASE (FLS) in L. sessilifolius
(Table 6, Figure 5). | detect an upregulation of FLS during the yellow stage of PACC in this
species, and an absence of activity of this gene in L. filicaulis. The ecological and evolutionary
implications of this are discussed below.
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Hand pollinated @
Control ®

0 2 4 6
Days to observe colour change
Figure 3 Left panel: Standardization of flower colour using photographs of four distinct stages:

anthesis (“Yellow’, stage 0), onset of keel colouration (‘Blush’, stage 1), systemic orange across
the corolla (‘Orange’, stage 2), and full colouration (‘Red’, stage 3). Graph: timing of stages in
the hand pollinated treatment (orange line, colour stage = 0.739(Days) — 0.121) and control
(unpollinated) (turquoise line, colour stage = 0.358(Days) — 0.059). Intercepts were not fixed
(anthesis) to maintain zero-mean residuals. Each point represents the mean number of days to
one of four stages (mean of three replicates per treatment per individual plant). The size of points

is proportional to the amount of over-plotted data.
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Expressed during PACC
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involved in flavonoid and lignin biosynthesis throughout PACC in Lotus filicaulis. The boxes

represent genes as annotated in the Lotus japonicus genome; light grey boxes represent genes that

were not found in the L. filicualis transcriptome (gene may be absent or may have been
undetected). Expression of putative orthologs in L. filicaulis are indicated by colour (red:
upregulated at red stage; blue: upregulated at yellow stage; dark grey: not differentially
expressed). 4coumaroyl-CoA and malonyl CoA are derivatives of phenylalanine and

acetatepyruvate, respectively. In the flavonoid pathway CHS = chalcone synthase, CHI =

chalcone isomerase, F3’H = flavonoid 3’-hydroxylase, F3H = flavnone 3hydroxylase, DFR is

dihydroflavonol 4-reductase, and ANS is anthocyanidin synthase. In the lignin pathway C3’H =

coumaroyl shikimate 3’-hydroxylase, CCOAOMT = caffeoyl-CoA O-methyltransferase, CCR =

cinnamoyl-CoA reductase, CAD = cinnamyl alcohol dehydrogenase, POD = peroxidase, F5H =

ferulate Shydroxylase, and COMT = caffeic acid O-methyltransferase.
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Figure 5 Graphical representation of the differential expression of genes (Trinity contigs)

involved in flavonoid and lignin biosynthesis throughout PACC in Lotus sessilifolius.

Conventions and acronyms are as defined in the legend to Figure 4.
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Figure 6 Graphical representation of the differential expression of genes (Trinity contigs)
involved in carotenoid biosynthesis throughout PACC in Lotus filicaulis. The boxes represent
genes as annotated in the Lotus japonicus genome; light grey boxes represent genes that were not
found in the L. filicualis transcriptome (gene may be absent or may have been undetected).
Expression of putative orthologs in L. filicaulis are indicated by colour (red: upregulated at red
stage; blue: upregulated at yellow stage; dark grey: not differentially expressed). Geranylgeranyl
diphosphate is a derivative of pyruvate and glyceraldehyde 3phosphate. In the carotenoid
pathway PSY = phytoene synthase, PDS = phytoene desaturase, CIS = carotene isomerase, -
CDS = (-carotene desaturase, CRTISO = prolycopene isomerase, CYB = 3-lycopene cyclase,
CYE = e-lycopene cyclase, BCHY = B-carotene hydroxylase, e-CHY = g-carotene hydroxylase,
ZEP = zeaxanthin epoxidase, and VDE = violaxanthin de-epoxidase.
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Figure 7 Graphical representation of the differential expression of genes (Trinity contigs)
involved in carotenoid biosynthesis throughout PACC in Lotus sessilifolius. Conventions and

acronyms are as defined in the legend to Figure 6.
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Table 3 Comparison of protocols used to detect differential expression of RNA in L. filicaulis.

Analysis type Reads mapped Reads mapped DEgenes DE Enriched GO  Enriched

(mapping reference) yellow stage red stage yellow stage genes Red terms yellow GO terms
1 stage red stage

stage 1

TopHat (L. 8,538,623 7,243,178 1419 962 107 84

japonicus

genome)

STAR 4,334,187 3,566,554 1398 958 128 97

(L. japonicus genome)

Trinity 14,025,763 13,167,862 3287 1244 112 44

(L. filicaulis transcriptome)



Table 4 Comparison of protocols used to detect differential expression of RNA in
L. sessilifolius.

Analysis type Reads mapped Reads mapped DEgenes DE Enriched GO  Enriched

(mapping reference) yellow stage red stage yellow stage genes Red terms yellow GO terms
1 stage red stage

stage 1

TopHat (L. 1,333,258 1,855,091 394 632 122 95

japonicus

genome)

STAR 1,272,184 1,976,009 610 954 151 120

(L. japonicus genome)

Trinity 13,085,868 23,373,724 1175 1468 100 57

(L. sessilifolius transcriptome)
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Table 5 Selected genes for enzymes involved in flavonoid biosynthesis in L. filicaulis. The first column lists
differentially expressed (FDR<0.05) Trinity contigs. The second column lists the gene names produced by
BLASTIing and aligning contigs to the Glycine max CDS library, followed by the function of the enzyme which
it codes for. The fourth and fifth columns list raw counts per gene at each colour stage, followed by the
normalized logz fold change. Sequences for the Trinity contigs in this table are listed in Appendix 1.

Trinity contig Glycine max homolog Function Counts per Counts per Normalized
gene gene (Red Log2FC
(Yellow  stage) (Red/Yellow)
stage)
TR19889|c3_gl Glyma.01g43880.1 Produces naringenin chalcone 1385 19064 -4.1392
CHALCONE from phenylalanine a_md .
acetate-pyruvate derivatives.
SYNTHASE (CHS)
TR48518|c0_gl Glyma.11G011500.1 Produces naringenin chalcone 77 430 -2.8356
CHALCONE from phenylalanine gnd _
acetate-pyruvate derivatives.
SYNTHASE (CHS)
TR19889|c2_gl Glyma.01G228700.1 Produces naringenin chalcone 17 207 -3.9514
CHALCONE from phenylalanine a_md .
acetate-pyruvate derivatives.
SYNTHASE (CHS)
TR52191|c0_g1 Glyma.06G202300.1 Catalyses naringenin to 1586 15638 -3.6580
FLAVONOID 3 - eriodictyol
HYDROXYLASE
(F3'H)
TR38960|c0_g1 Glyma02g05450.1 Catalyses naringenin to 1830 6123 -2.0988
FLAVANONE dihyrf:irokaempferol and
3HYDROXYLASE (F3H)  eriodictyol to
dihydroquercetin
TR29586|c0_g1 chr5.CM0077.210.r2.m Catalyses dihydroquercetin to 148 10163 -6.4567

DIHYDROFLAVONOL
4-REDUCTASE (DFR)

leucocyanidin and
dihydrokaempferol to
leucopelargonidin



Trinity contig

Glycine max homolog

Function
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Counts per Counts per Normalized
gene gene (Red Log2FC
(Yellow  stage) (Red/Yellow)
stage)

TR50049]c0_g1

TR23981|c0_gl

TR11002/c0_g1

ANTHOCYANIDIN
SYNTHASE (ANS)

Glymal7g34530.2
MORE AXILLARY
BRANCHES (MAX1)

Glymal4g06750.1
PRODUCTION OF
ANTHOCYANIN
PIGMENT (PAP1)

Catalyses leucocyanidin to
cyanidin and
leucopelargonidin to
pelargonidin

Positive regulator of several
flavonoid biosynthesis
enzymes

Encodes MYB75

transcription factor
involved in anthocyanin
metabolism

1010 14783 -4.2278
45 2987 -6.3605
475 54 2.7778



Table 6 Selected genes for enzymes involved in flavonoid biosynthesis in L. sessilifolius.

See Table 5 for column descriptions. Sequences for the Trinity contigs in this table are listed

in Appendix 2.

Trinity contig

Glycine max homolog

Function Counts per

Counts per

gene (Yellow gene (Red

Normalized
LogzFC

stage) stage) (Red/Yellow)
TRINITY_DN5 Glyma.11G011500.1 Produces naringenin 65 4382 -6.1743
4168 _c0_g2 CHALCONE chalcone from
phenylalanine and
SYNTHASE (CHS) acetate-pyruvate
derivatives.
TRINITY_DN5 Glyma.11G011500.1 Produces naringenin 17 1134 -6.1510
4168 c0_gl CHALCONE chalcone from
phenylalanine and
SYNTHASE (CHS) acetate-pyruvate
derivatives.
TRINITY_DN5 Glyma.19G105100.1 Produces naringenin 145 660 -2.2875
2652_cl gl CHALCONE chalcone from
phenylalanine and
SYNTHASE (CHS) acetate-pyruvate
derivatives.
TRINITY_DN5 Glyma.06G202300.1 Catalyses naringeninto 7 2073 -8.2859
2780_c0_g1 FLAVONOID 3 - eriodictyol
HYDROXYLASE
(F3'H)
TRINITY_DN5 Glyma.02G048400.1 Catalyses naringenin 276 1893 -2.8794
2390 c0_gl FLAVANONE to dihydrokaempfero

3HYDROXYLASE (F3H)

| and eriodictyol to
dihydroquercetin

25



Trinity contig

Glycine max homolog
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TRINITY_DN5
2789 ¢c0 g1

TRINITY_DN5
3094_c0_g1

TRINITY_DN3
9800_c0_gl

Glyma.17G252200.1
DIHYDROFLAVONOL
4-REDUCTASE (DFR)

Glyma.11G027700.1
ANTHOCYANIDIN
SYNTHASE (ANS)

Glyma.13G082300.1
FLAVONOL
SYNTHASE (FLS)

Function Counts per Counts per Normalized
gene gene (Red Log2FC
(Yellow  stage) (Red/Yellow)
stage)

Catalyses 19 434 -4.6063

dihydroquercetin to
leucocyanidin and
dihydrokaempfero

I to

leucopelargonidin

Catalyses 30 3761 -7.0659
leucocyanidin to

cyanidin and

leucopelargonidin to

pelargonidin

Mediates production of 1601 112 3.7338
isorhamnetin,

quercetin, and kaempferol
from dihydroflavonol
substrates
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4 Discussion

4.1 The significance of pollination as a trigger for PACC

| present the first experimental evidence that PACC is accelerated by pollination in L. filicaulis
(Figure 2.1); these measurements support those made of Acmispon glaber (Jones & Cruzan,
1999). This is strongly suggestive that PACC is a trait that has evolved via interaction with
pollinators rather than an incidental characteristic of the aging process with no fitness
consequences. This is unsurprising as many floral traits are indeed driven by pollinators (Schiestl
& Johnson, 2013) and it is consistent with this trait being a widespread evolutionary
convergence (Weiss, 1995). Viewing PACC as an evolved adaptive trait raises the question of
the precise adaptive function that it confers. Brito et al. (2015) suggest that the retention of
flowers is to increase attraction of insect pollinators at long range, and then at short range
increase foraging efficiency by signalling flower quality to pollinators.

The demonstration of a pollination trigger for PACC also raises the question of what the
precise nature of the trigger is. Pollination involves both physical movement of the petals of the
flower (thigmostimulus), deposition of pollen on the stigma, subsequent growth of pollen tubes,
and fertilization of the ovules. All these processes have physiological consequences and could be
transduced into signals leading to PACC. Further experimental work is required to dissect the
events of pollination that lead to the acceleration of PACC. Even without pollination, colour
change eventually occurs. This suggests that there is an additional, late-acting or
‘failsafe’ trigger for the onset of PACC, one that presumably responds to late acting autogamy or
to some aspect of floral aging.

4.2 De novo assembly is preferred for RNA-seq data without a reference genome The two
RNA-seq aligners used in our study, STAR and TopHat, performed similarly in aligning
sequenced reads to the genome of a sister species. Our results are consistent with a recently
published comparison of 11 commonly used alignment protocols (Engstrom et al., 2013). STAR
1-pass uses gene annotation information to identify exon splice junctions before aligning to the
reference genome. TopHat also uses an annotation file to identify junctions, and furthermore,

uses this information to align reads directly against annotated transcripts. Therefore, both
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alignment protocols require a well-annotated genome, which currently does not exist for L.
filicaulis or L. sessilifolius. Aligning L. filicaulis and L. sessilifolius reads to the genome of L.
japonicus led to a substantial loss of data as the majority of reads remained unmapped. However,
the number of L. filicaulis reads mapped to L. japonicus outperformed the number of mapped L.
sessilifolius reads when considering the same protocol. This underscores the importance of
phylogenetic relatedness when using a model genome to study a congener.

Our results strongly support the use of a de novo assembly of RNA-seq reads into a
transcriptome (then mapping reads back onto the transcriptome) as opposed to attempts at cross-
species mapping in Lotus. Contigs may then be identified by reciprocal BLAST (with putative
genes checked by amino acid alignment) against the most closely related species with an

annotated genome.

4.3 PACC is associated with the wholesale upregulation of the flavonoid pathway

Ojeda et al. (2013) previously studied gene expression of some flavonoid biosynthesis genes
involved in PACC in L. filicaulis and L. sessilifolius by PCR. Our results support and extend
their findings. With the exception of chalcone isomerase, at least one copy of each gene in the
flavonoid biosynthetic pathway leading to cyanidin production is differentially expressed
(increased) at the red stage of PACC (Figures 3.2 and 3.3). An alternative scenario might be that
most of these genes might already be expressed at the yellow stage with the exception of one
critical enzyme without which pigment cannot be made. Under this scheme the upregulation of a
single enzyme would be enough to initiate colour change. Our results make it clear that this is
not the case. Instead nearly the entire pathway is upregulated. Except for chalcone isomerase, all
genes in the pathway have relatively low expression at anthesis and increase dramatically at the
PACC stage (Tables 3.3 and 3.4; Figures 3.2 and 3.3). This implies that the genes in the pathway
are co-regulated as a unit during PACC, possibly by a master regulator (see discussion below
under MAX1).

4.4 PACC is associated with highly specific upregulation of members of gene families
Many of the enzymes involved are coded for by multiple genes in gene families. An example is
DFR which has numerous copies (DFR1-DFRS5) in Lotus japonicus (Shimada et al., 2005).

However, during PACC only one paralog is upregulated. Other examples are obvious from
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inspection of Figures 3.2 and 3.3. In these cases, the upregulation of specific copies, rather than
all copies of a particular enzyme gene, seems to drive PACC. Some gene copies are apparently
not expressed at either stage, but may be involved in tissue-specific expression elsewhere.
It is worth noting that different gene copies within the DFR and CHS families are expressed
between L. filicaulis and L. sessilifolius. This is also the case for several gene families of the
carotenoid pathway (Figures 3.4 and 3.5). This lends support to the convergent evolution of
PACC between L. filicaulis and L. sessilifolius, as hypothesized by Ojeda et al (2013; Figure 2).
However, it remains possible that, regardless of differences in the upregulation of gene copies,
some general aspect of the flavonoid pathway (e.g. how it is regulated) is a developmental pre-
pattern for PACC that is common to Lotus. In this case, the apparent convergent evolution of
PACC could be considered a “latent homology” (Nagy et al., 2014).

Because anthocyanins are highly versatile and serve a wide range of functions (Kong,
2003), it may be that gene duplication is key to the evolution of novel adaptations involving
anthocyanins, including PACC. This may be especially likely for the putatively tetraploid L.
sessilifolius, and although L. filicaulis is a diploid, it has had numerous whole genome
duplication events in its history, like many plants. Neo-functionalization, where directional
selection leads to novel function following a gene duplication event, may explain why only
certain copies of flavonoid biosynthesis genes were actively transcribed during PACC.
Alternatively the association of PACC with duplicated genes might be explained by escape from
adaptive conflict (Des Marais & Rausher, 2008). In this scenario a single copy gene is adapted to
simultaneously perform its ancestral function while performing some novel function, but is
constrained in its ability to improve due to antagonistic pleiotropy. Following gene duplication
both ancestral and novel functions have the potential to be better adapted. Marais and Rausher
(2008) demonstrated that adaptive changes in the DFR gene of pre-duplication and post-
duplication plant species are best explained as escape from adaptive conflict. In order to
determine if PACC is a result of gene duplication, evidence for the ancestral and novel functions
of flavonoid biosynthesis genes would need to be studied in L. filicaulis, L. sessilifolius and their
relatives. In the case of L. japonicus, various duplicates of DFR differ in their responses to stress
and organ specificity (Yoshida et al., 2010), but whether any such gene copies are functionally
divergent in our study species, and whether any of these copies are flower-specific remains

unstudied.
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4.5 Upregulation of flavonoid biosynthesis may be antagonistic to other phenylpropanoid
pathways

Expression of genes in the lignin biosynthetic pathway (LBP) suggests that a shift from the
lignin branch of the phenylpropanoid pathway to the flavonoid branch may occur over the course
of PACC (Figures 3.2 and 3.3). Transcriptome and metabolite profiling of Fragaria x ananassa
(Duchesne) has demonstrated a metabolic interaction between flavonoid and lignin biosynthesis
in strawberry fruit (Ring et al., 2013). Lignin biosynthesis competes for the same upstream
substrate (coumaroyl-CoA) as flavonoid biosynthesis and, as would be expected under constant
substrate availability, a shift from lignin production to flavonoid production can be measured in
anthocyanin-rich tissues (Ring et al., 2013). Therefore it is plausible that in L. filicaulis and L.
sessilifolius a drop in substrate availability may result in the downregulation of LBP genes
observed during PACC.

Alternatively, expression of LBP genes may be reduced following flowering, regardless of

PACC, due simply to developmental changes associated with aging.

4.6 Carotenoid biosynthesis is downregulated during PACC

Carotenoids are widespread in the yellow to orange flowers of numerous insectpollinated taxa,
and likely play a role in the detectability of flowers by pollinators (Tananka et al. 2008, Cronk
and Ojeda 2008). Consequently, the biosynthesis of carotenoids is generally well understood
(Zhu et al. 2010). | detected the upregulation of the genes controlling the core carotenoid
pathway at the yellow stage of PACC in both Lotus species — this is expected given the
definitively yellow appearance of the flowers of both species at anthesis. To the extent that
flavonoid biosynthesis may be crucial to the red stage of PACC, the coincident downregulation
of carotenoid biosynthesis genes may be important in accentuating colour change. Alternatively,
the downregulation of carotenoids may represent a senescence-related process separate from

flavonoid production.

4.7 Is MAX1 a master regulator of PACC?
PACC in Lotus filicaulis and Lotus sessilifolius involves a wholesale upregulation of the

cyanidin branch of the anthocyanin biosynthetic pathway (ABP). Given the number of genes
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involved it is unlikely that each gene is regulated entirely independently. Instead it is possible
that triggering of a top-level regulator then initiates a regulatory cascade activating the entire
pathway in concert. An obvious such potential regulator would be PRODUCTION OF
ANTHOCYANIN PIGMENT 1 (PAP1), a gene known to be a powerful regulator of anthocyanin
production in Arabidopsis (Borevitz et al., 2000). Perhaps strangely, the Lotus homologue of
PAP1 is actually downregulated during PACC in L. filicaulis (Table 5) and therefore does not
seem to be involved. However, of the other known regulators that are differentially expressed
during PACC in our study, one, MORE AXILLARY BRANCHES (MAX1), is a potential candidate
as a top level regulator. MAX1 is strongly upregulated at the red stage of PACC in L. filicaulis
(Table 5). The sequence recovered for MAX1 in L. filicaulis lacks a DNA-binding domain and is
therefore likely to encode a Cytochrome P450 rather than a transcription factor (Figure S27).
Indeed, in Arabidopsis, MAX1 encodes CYP711A1, and is known to be a positive regulator of
the flavonoid pathway (Lazar & Goodman, 2006). Arabidopsis mutants max1, have been
demonstrated to have 11 down-regulated flavonoid biosynthesis genes including F3H, F3°H,
DFR, ANS, and UFGT (Lazar & Goodman, 2006). However, beyond what is known of
Cytochrome P450s in flavonoid biosynthesis in general (Ayabe & Akashi, 2006), the exact
biochemical mechanism in ABP of CYP711A1 remains unstudied. Interestingly MAX1 was first
characterized for its effect on axillary bud behaviour. However the link between ABP and
axillary bud formation (if any) remains obscure, although regulation of auxin transport through
inhibition of PIN-function by flavonoids in the bud is one possibility that has been suggested
(Lazar & Goodman, 2006). It is known that fertilized ovules are a source of auxin (Sundberg &
@stergaard, 2009), and that auxin can control anthocyanin biosynthesis (Liu et al., 2014).
Counter to that, it has been shown that the MAX pathway acts as an entirely independent
regulator of auxin transport (Bennett et al. 2006). The versatility of MAX1 is further confirmed

by the involvement of MAXL1 in the strigolactone signalling pathway (Challis et al., 2013).

4.8 The role of FLS in PACC in Lotus sessilifolius

FLS forms flavonols (quercetin, kaempferol, and isorhamnetin) from dihydroflavonols, the
same substrate used by DFR to produce cyanidin. FLS has been shown to be antagonistic to
anthocyanin accumulation, which increases in FLS knockouts (Lee et al., 2016). Ojeda et al.

(2013) found that pre-colour change (yellow flowered) Lotus species from the Canary Islands
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contain comparatively more flavonols (mostly isorhamnetin) than anthocyanins. Flavonols are
generally colourless to the human eye but absorb strongly in the UV. Despite this Ojeda et al.
(2013) demonstrated a reduction in UV reflectance of the petals following PACC (Ojeda et al.
2013). Whatever the mechanism, a shift from flavonol to cyanidin production may affect the
detectability of the flowers by pollinators. It is of interest that L. sessilifolius and L. filicaulis
differ markedly in the behaviour of FLS. The reduction of flavonol production with floral age
in L. sessilifolius (a Canary Island species) is the basis of the suggestion made by Ojeda et al.
(2013) that an FLS mediated switch to anthocyanins from flavonols may be occurring.
However, the absence of FLS expression in L. filicaulis indicates that a different mechanism
prevails in that species, although I cannot rule out the possibility that RNA levels were too low
to be detected. The differential expression of FLS at the yellow stage of L. sessilifolius supports
the notion that there is an FLS-mediated switch from flavonols to anthocyanins (which may
therefore be the basis of an ecological function of PACC to signal floral viability to insect
pollinators). It also implies that, in this species at least, anthocyanin biosynthesis is antagonistic
to the production of flavonols. Furthermore, Ojeda et al. (2013) demonstrated that the transition
from bee- to birdpollinated Lotus spp. involves the increased biosynthesis of anthocyanins at

the expense of flavonol production.

4.9 The role of red in PACC

Red anthocyanin pigmentation of flowers has long been associated with bird pollination. For
instance, the scarlet colouration of bird pollinated Lamiaceae species has been attributed to both
cyanidin and pelargonidin (Saito & Harborne, 1992). It is thought that in bird pollination
syndromes red serves not only as a bird-attractant but also a bee deterrent (Rodriguez-Gironés &
Santamaria, 2004), though red-coloured objects should not be considered as invisible to bees
(Chittka & Waser, 1997; Martinez-Harms et al., 2010). It is possible that in plants exhibiting
ornithophily, red acts as a common signal of low nutritional status to bees. In bird pollinated
plants highly dilute nectar is also thought to be an adaptation to deter bees (Bolten & Feinsinger,
1978) as this is difficult for bees to process, and energetically expensive to convert to
concentrated storage forms (i.e. honey). There is an intriguing parallel here between PACC and

bird pollination; in both cases red pigmentation is potentially signalling aspects of nutritional



status to bees (Chittka & Waser, 1997; Martinez-Harms et al., 2010). Red and related colours
that are common in PACC may therefore constitute a preferred signal of foraging unsuitability,
so incurring an adaptive advantage to the plant by optimizing pollinator foraging on young,

newly opened, yellow flowers.
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5 Conclusion

In this thesis | 1) present an analysis of the transcriptomics of post-anthesis colour change in
Lotus filicaulis and Lotus sessilifolius and 2) demonstrate that PACC is mediated by pollination
in L. filicaulis.
I present the first evidence that PACC is mediated by pollination in L.

filicaulis. This is the foundation for understanding the ecological function of PACC in Lotus.
Further work will need to address the physiological basis of the trigger(s) of PACC, e.g. is
PACC triggered by the deposition of pollen on the stigma, or some other physical cue?

This is the first transcriptome-wide view of how gene expression is modulated through
PACC for any species; the contigs listed in Appendices 1 and 2 are the first coding sequences
available for these Lotus species. These sequences are hypotheses, which allows for both
verification of this thesis and further work — especially if gene expression in other Lotus species
is to be studied. Thus, this is an important contribution to better understand the evolution of

pollination in Lotus.
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Appendix 1

Sequences for Trinity contigs listed in Table 5

>TR19889 cl gl [organism=Lotus filicaulis] CHS
CTTGGCTGAGAACAACAAAGGTGCTCGTGTACTCGTTGTTTGTTCTGAACTTACTGCAGTTACCTTCC
GTGGCCCTAGTGACACTCACCTAGACAGCCTTGTTGGGCAAGCATTGTTTGGAGACGGAGCAGCCGCA
CTCATTGTTGGTTCCGATCCAGTACCAGAAGTTGAGAAGCCTTTGTTTGAGCTAGTTTGGACTGCACA
GACTATTGCTCCAGATAGTGAAGGAGCCATTGATGGCCACCTTCGTGAAGTTGGATTGACATTTCATC
TCCTTAAAGATGTTCCTGGG

>TR48518 cO0 gl [organism=Lotus filicaulis] CHS
ATGGTGAGTGTAGCTGAGATTCGCAAGGCTCAAAGAGCTGAAGGCCCAGCAACCATCTTTGCTATTGG
CACTGCAAATCCTCCTAACTGTGTTGATCAAAGCACCTATCCTGATTTCTACTTCAGAGTCACCAACA
GCGAACACAAAACAGAGCTCAAGGAAAAATTTCAGCGCATGTGTGATAAGTCTATGATCAAGAAGAGA
TACATGCACTTAACAGAAGATCTTTTGAAAGAGAACCCTAACATGTGCGCTTATATGGCGCCATCTTT
GGATGCTAGGCAAGACATGGTGGTGGTAGAGGTACCTAGACTAGGCAAAGAAGCTGCTGTCAAGGCTA
TA

>TR19889 c3 gl[organism=Lotus filicaulis] CHS

ATGGTGAGTGTAGCTGAGATTCGTAAGGCTCAAAGGGCAGAAGGCCCAGCAACCATCCTGGCTATTGG
CACTGCAAATCCACCAAACTGTGTGGACCAAAGCACTTATCCTGATTTCTACTTCAAAATCACAAACA
GCGAGCACATGACAGAGCTTAAGGAGAAGTTTCAGCGCATGTGTGACAAGTCCATGATCAAGAAGAGA
TACATGTACTTGAATGAAGAAATTTTGAAAGAGAACCCCAACCTTTGTGCTTATATGGCACCATCTTT
GGATGCTAGGCAGGACATGGTGGTGGTAGAGGTACCAAGGTTAGGGAAAGAAGCTGCAACAAAGGCTA
TAAAAGAATGGGGCCAGCCAAAATCTAAGATTACTCACTTAATCTTTTGCACCACAAGTGGTGTAGAC
ATGCCTGGTGCTGATTATCAACTCACCAAACTCTTGGGTCTTCGCCCATCTGTGAAAAGGTACATGAT
GTACCAACAAGGGTGCTTTGCAGGTGGCACGGTGCTTCGTTTGGCTAAAGATTTGGCTGAGAACAACA
AAGGTGCACGTGTGCTAGTTGTTTGTTCTGAGATTACTGCGGTTACATTCCGTGGCCCTAATGACACT
CACCTAGACAGCCTTGTGGGGCAAGCTTTGTTCGGAGATGGAGCAGCTGCAGTCATTGTTGGTTCTGA
TCCAGTGCCTGAAATTGAGAAACCTTTGTTTGAACTAGTTTGGACTGCACAAACTATTGCTCCAGATA
GTGACGGAGCCATCGATGGTCACCTTCGTGAAGTTGGATTGACGTTCCATCTCCTTAAAGATGTTCCT
GGGATTGTTTCAAAGAACATTGAGAAAGCACTAATTGAGGCCTTCCAACCATTAGGCATATCTGATTA
CAACTCAATTTTTTGGATTGCACACCCAGGCGGCCCAGCAATTCTGGACCAAGTTGAGCAGAAGTTGA
GCTTGAAACCTGAAAAGATGAAAGCCACTAGAGAAGTGCTAAGTGAATATGGGAACATGTCAAGTGCA

TGTGTCCTATTCATCTTAGATGAAATGAGAAAGAAATCAGCTCAAGATGGACTCAAAACCACTGGTGA
AGGACTTGAATGGGGTGTGCTATTCGGTTTCGGACCTGGACTTACCATTGAAACTGTTGTTTTGCGTA



GTGTGGCTATTTAATAT

>TR52191|c0_gl [organism=Lotus filicaulis] F3'H

ATGTTCC
CATGGATGATCATTGGCTTTGCCACCATCACATTCCTCATCTTCATACACCGTGTCGTGA
AGTTCTCAACACGTCCCTCACTCCCACTCCCTCCGGGCCCAAAACCATGGCCCATAATAG
GAAACTTTCCCCATATGGGCCCCGTGCCGCACCACTCCCTCGCAGCTTTGGCCCGAGCCC
ACGGCCCGCTTATGCACCTCAAATTGGGCTTTGTGGACGTTGTGGTGGCGGCGTCAGCCG
CCGTGGCGGAGCAGTTTTTGAAGGTTCATGATGCAAATTTTAGTAGCCGGCCGCCTAATG
CCGGAGCTAAGTACATAGCTTATAACTATCAGGATCTCGTGTTCGCTCCGTACGGTGCAC
GGTGGCGATATCTCCGGAAAATCACCAACCTCCACCTCTTCTCCGGCAAGGCTTTGGATA
ATTTCAAACACTTGCGTCAGGAAGAGGTATCGAGATTGACACGCAACATATCAAAGTCCA
ACTCAAAAGCTGTGAACTTGGGACAACTACTGAATGTATGCACTACCAACGCATTATCCA
GGGTAATGATCGGAAGAAGAGTGTTCAACGACGGCGACGGTGGGTGTGATCCTAGAGCTG
ATGAGTTTAAGGCCATGGTGGTGGAGTTAATGGTGTTAGCGGGTGTTTTCAACATAGGTG
ACTTCATTCCTTCCTTGGAGTGGCTAGACCTTCAAGGGGTTCAAGCTAAGATGAAGAAAT
TGCACAATAGGTTTGATGAATTTTTAACCAGCATTATTGAGGAACACAATACTTCTTCCA
AGAGTGAGAATCATAAGGATTTATTGAGTACGTTGCTGTCGCTTAAAGATGTTCCTGATG
ATGATGGAAACAGACTCAATGATATTGAGATCAAAGCACTACTTCTGAACATGTTCACAG
CTGGGACTGACACGTCAGCTAGCACAACAGAATGGGCCATTGCAGAACTGATCCGTAGCC
CAAGAATTCTAGCCCAGGTCCAACAAGAATTGGACACAGTTGTGGGCCGAGAAAGAAACG
TGAGAGAAGATGACTTGCCTCATCTCCCATACTTGCAAGCAGTGGTGAAAGAAACCTTCC
GTCTTCACCCATCAACCCCTCTTTCACTGCCACGTGTCGCATCTGAGAGCTGTGAGGTAC
TGGGCTACCACATACCAAAGGGGTCCACTCTCTTGGTGAACGTGTGGGCCATAGCCCGTG
ACCCTAAAGAATGGGCTGAGCCATTGGAGTTCAAGCCCGAAAGGTTCCTAGAGGGTGATA
AGGTTGATGTTGATGTTAAGGGCAATGACTTTAAGGTGATACCCTTTGGTGCTGGACGTA
GGATATGTGCTGGGATGAGCCTTGGGCTTCGTATGGTTCAGCTGTTAACTGCAACTCTGG
TCCATTCGTTTAACTGGGAGCTAGAAAATGGGCTTAACCATGAAAAGCTCAACATGGATG
AAGCTTATGGGCTAACATTGCAACGGGCTGTGCCTTTGTCAGTGTACTCTAGGCCCAGGC
TCTCGCCACATGTGTATGCAGCCTCTCATTGA

>TR38960|c0_gl [organism=Lotus filicaulis]F3H

ATGGCATCATTCA
AACCCAAAACTCTCACCACACTGGCTCAACAAAACACCCTTGAGTCCAGCTTCGTCCGTG
ACGAAGACGAGCGCCCAAAGGTCGCTTACAACAATTTCAGCAATGAGATCCCGGTAATTT
CCCTCGCCGGAATCGACGAGGTCGATGGCCGGAGATCCGAGATTTGTAACAAGATTGTTG

AAGCTTGTGAGAATTGGGGTATTTTTCAGGTTGTTGATCATGGGGTCGACACTGAATTGG
TTTCCCACATGACCACTCTTGCTAAAGAGTTCTTTGCTCTTCCACCGGAGGAGAAGCTTC
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GGTTTGACATGACCGGTGGCAAAAAGGGTGGTTTCATCGTCTCCAGCCACCTCCAAGGAG
AATCAGTGCAGGATTGGAGAGAGATAGTGACATACTTTTCATACCCAATCAGGAACAGGG
ACTACTCACGGTGGCCGGACACCCCAGCAGGGTGGAAGGCGGTGACGGAGGAGTACAGCG
AGAAGCTGATGGGTTTAGCATGCAAGCTGTTGGAGGTGTTGTCTGAGGCAATGGGGTTAG
AGAAAGAGGCTCTAACAAAGGCGTGTGTGGATATGGAGCAGAAGGTTGTGGTGAATTATT
ACCCAAAATGCCCTCAACCTGACCTCACTCTTGGGCTGAAGCGACACACTGATCCTGGCA
CCATTACTCTGCTTCTTCAAGATCAGGTGGGTGGGCTTCAAGCTACTAGGGATAATGGGA
AGACATGGATCACTGTGCAGCCTCTTGAAGGAGCTTTTGTTGTCAATCTTGGTGACCATG
GTCATTATCTTAGCAATGGAAGGTTCAAGAACGCTGACCACCAAGCAGTGGTGAACTCAA
ACTCAAGCCGTTTATCGATCGCCACATTCCAGAACCCGGCACCAGATGCAACTGTATACC
CTTTGAAGGTTCGAGAGGGAGAGAAGTCAGTAATGGAAGAACCAATCACATTTGCTGAAA
TGTACAGGAGGAAGATGAGCAAGGACATTGAGCTTGCTCGGATGAAGAAGCTGGCTAAGG
AGAAGAAACTGCAGGATTTGGAGAAGGCCAAACTTGAACCCAAGCCCATGAATGAGATCT
TTGCTTAAG

>TR29586|c0_gl il [organism=Lotus filicaulis]DFR
ATGGGTTCAGTACCAGAAACAGTTTGCGTTACCGGAGCTGCAGGTTTCATCGGGTCATGGC
TTGTCATGAGACTCATGGAACGTGGCTATATGGTTCGCGCCACTGTAAGAGACCCTGCTA
ACATGAAGAAGGTGAAGCATTTGCTGGAACTGCCAGAGGCAAAGACCAAGCTGACTCTGT
GGAAAGCTGATCTTGCTGAAGAGGGAAGCTTTGATGAAGCCATCAAAGGGTGCACTGGAG
TTTTCCATGTGGCCACACCCATGGATTTTGAGTCCAAGGACCCAGAGAATGAAGTGATTA
AACCTACCATAAACGGGGTACTAGACATCATGAAGGCATCCCAGAAGGCCAAAACTGTAC
GGAGGCTGGTTTTCACATCCTCTGCAGGTACCCTCAACGTCATAGAGCACCAAAAACAAA
TGTTTGATGAGAGCTGCTGGAGCGATGTTGAGTTCTGCCGAAGAGTAAAGATGACCGGTT
GGATGTATTTTGTTTCAAAGACACTGGCAGAGCAAGAAGCGTGGAAATTTGCCAAAGAGC
ATGGCATTGACTTCATTACAATCATTCCACCCCTTGTTGTTGGTTCCTTTCTAATGCCGA
CAATGCCACCAAGCCTAATCACTGCTCTTTCTCCTATCACCGGAAACGAGGCCCATTATT
CGATCATAAAGCAAGGCCAATATGTCCACTTGGATGATCTTTGTCTTGCCCATATTTTCC
TGTTTGAGCACCCTGAATCAGAAGGAAGGTATATCTGTAGTGCATCTGAGGCTACTATCC
ATGACATTGCAAAGTTAATCAACTCAAAGTATCCAGAGTACAATATCCCCACTAAGTTCA
AGAATATTCCAGATGAATTGGAGCTTGTCAGATTTTCATCAAAGAAGATCAAAGACATGG
GATTCGAATTTAAATACAGCTTAGAGGATATGTACACTGGAGCAATTGACACGTGCAAGG
AAAAAGGGCTTCTTCCTAAAGCTGCAGAAAATCCAAGCAATGGCAAATAA

>TR50049|c0 gl il [organism=Lotus filicaulis] ANS
ATGGCGCC
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TACTGTTGTTGAGAGAGTTGAAAGCTTATCGGGCAGTGGGATACAATCTATCCCAAAGGA
ATATGTGAGGCCAAAAGAAGAGCTGGCAAACATAGGCGACGTTTTTGAGGAGGAAAAGAA
GGTTGGGCCTCAAGTTCCAACGATTGATTTGAAAGAGATAGACTCGCCGGACGAGTTTGT
TCGGGCCAAGTGCAGGGAGAAGCTTAGGAAGGCAGCCGAGGAGTGGGGGGTGATGCACCT
GGTGAATCATGGGATCCCGGATGAGCTCCTAAACCAATTGAAGAGTGCTGGGGCAGAGTT
TTTCTCTTTGCCGGTCGAGGAGAAGGAGAAGTATGCAAATGACCAGGCGGCCGGGAATGT
GCAAGGGTACGGGAGCAAGCTGGCCAACAATGCCAGTGGTCAGCTTGAATGGGAAGATTA
CTTCTTCCACCTTATCTTTCCAGAAGACAAGCGTGACCTCTCCATCTGGCCCAAGACACC
ATCATATTATACGGAAGTTACCAGCGACTATGCAAGGCGACTAAGAGTGCTTGCGAGCAA
GATACTGGAAGTGCTATCTCTGGAATTGGGTCTCGAAGAAGGAAGGTTAGAGAAGGAAGT
TGGTGGAATGGAAGAGCTTCTACTTCAGATGAAAATCAACTACTACCCAAAATGCCCCCA
GCCAGAGCTAGCTCTCGGAGTCGAAGCCCACACCGACATAAGCGCACTCACTTTCCTCCT
CCACAACATGGTCCCAGGCCTGCAACTTTTCTACGAAGGAAAATGGGTCACGGCAAAATG
CGTTCCTGATTCAATCCTCATGCACATTGGTGACACCACTGAGATTTTAAGCAATGGTAA
GTTCAAGAGCATTCTTCACAGGGGTTTGGTGAACAAGGAAAAAGTTAGAATATCTTGGGC
AGTGTTCTGTGAACCCCCTAAGGAGAAAATCATCCTCAAACCACTGCCTGAGCTTGTGAC
TGAGACCGAACCAGCGCGGTTTCCGCCACGCACTTTTGCTCAGCATATTCATCACAAACT
GTTCAGGAAGGACCAGGAAGCTTCAGCCCAATCCAAATGA

>TR23981|c0_gl [organism=Lotus filicaulis] MAXI

ATGGTG
TTCATGGATTTTGAATGGTTGTTCCAAATTCCAAGTGTCCCTTGGTCTTCAGCAATGTTT
ACCTTGCTGGCTACAATAGGAGGATTCTCAGTGTATCTGTATGGGCCCTACTGGGGTGTG
AGGAAAGTTCCAGGTCCACCATCTIGTGCCTCTGATAGGACACCTTCCCTTGCTGGCTAAG
TATGGCCCTGATGTCTTCTCAGTCCTTGCCAAGCAATATGGCCCAATCTACAGATTTCAT
ATGGGAAGACAACCTCTAATAATCATAGCAGATGCAGAGCTTTGCAAAGAGGCAGGCATC
AAAAAATTTAAAGATATTACAAACAGAAGCATTCCCTCTCCCATTTCTGCATCCCCCCTT
CACCAAAAGGGTCTCTTCTTCACCAAAGATTCACAATGGTCTACCATGAGAAACACCATA
TTATCACTCTACCAGCCATCACACTTATCCAGATTAGTGCCAACCATGCAGTCATTCATA
GAATCAGCAACTCAAAATCTAGATTCTCAAAAAGAAGACTTTATCTTTTCTAATCTTTCG
CTCAGCTTGGCAACTGATGTGATTGGACAAGCAGCATTTGGAGTTGATTTTGGCCTCTCG
AAGCCTCAACCAGTGTGTGATGAAATCAAGAGTGTTAACAAGGAAGTAAGGGATTCAAGT
ACTGGTAATGAAGTATCAGATTTCATTAACCAACACATTTACTCCACAACCCAACTCAAG
ATGGACCTATCTGGTTCCTTCTCCATCATACTGGGTTTACTTGTCCCAATTCTCCAGGAG
CCATTTAGGCAGGTTCTCAAGAGAATTCCAGGCACCATGGACTGGAAAATCGAGCGTACT
AACCGAAAACTAAGTGGCCGTCTTGATGAGATTGTAGAGAAGAGAATGAAAGATAGGGTC
AGAAGTTCAAAGGACTTCTTGTCACTCATTCTAAATGCAAGAGAATCAAAAACTGTTTCA
GAAAATGTGTTCACACCTGACTATATCAGTGCTGTTACTTATGAGCACCTGCTTGCAGGA
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TCAGCAACCACATCCTTTACCTTGTCTTCCATTGTCTATTTGGTTGCTGGGCATCCAGAA
GTTGAGAAAAAGATGCTTCAAGAGATTGATGGGTTTGGTCCAGTAGATCAGACACCAACT

TCTCAAGATCTTCAAGAGAAGTTTCCTTACCTTGATCAGGTGATCAAAGAGGCCATGAGA
TATTACACAGTCTCCCCATTGGTTGCAAGAGAAACATCAAATGAAGTAGAGATTGGAGGT
TACCTTCTTCCAAAGGGGACTTGGGTCTGGTTAGCGCTTGGAGTTGTAGCAAAAGATCCC
AGAAACTTTCCGGAGCCAGAAAAGTTCAAACCGGAGAGGTTTGATCCCAAATGTGAAGAA
ATGAAAAGAAGACATCCTTATGCTTTCATACCATTTGGAATTGGTCCTCGGGCTTGCATT
GGTCAGAAATTTTCCCTGCAAGAAATCAAGCTTTCTCTGATTCACTTATACAGGAAATAC
TTGTTTCGGCATTCACCTAATATGGAGAATCCCTTAGAACTTGAATATGGCATAGTGCTC
AACTTCAAGCACGGTGTCAAGGTTAGAGCCATAAAAAGAACAGAAAGGAGCTGCTAA
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>TR11002|c0 gl il[organism=Lotus filicaulis] PAP1

ATTGGCTCTTACCTTTCTACAATATCTCTTTCTTTCTCTTGCTCTTGGCTTCTTTATATT
TTGATATTTTCTTTCCTTCAGTGGAGCTCAACTTTGTAGTAGCAGCCTCACTGAAAACAT
TTACCTTTCCTTCTGATATTTTGGTATTCTCAGAACATCTTTTATTGTTCTAGTTTCAGA
ATTCATCACACTCACATCAAAATTCTGGCACACCACCATCATTTTCCTAAGATTCTCTAC
TTAAAAGGTATGACTTTTATAGATTCTCAACTTTCTCTTGATCACACATAAAAGATTCTA
ACTTATGTGAGAATCAAAGATCTTTGGTTTCTTCTTTTCTGTGATTCTCTTCTGTAATCA
CAAGAGCACCCCTTTTCTAACTCTTATTTCCATCTCTTGAGGAACTTCATTCAAGTGATA
GGAGAGTTTTGTATGCTTGTGGCTGTGGTTTAAGTTATGGATTTGGAAACACTCTATTCC
CCTTGTTTTATGTCAAATTCAAATTGGTTTGTCCAAGAGAGTGCTCACAACACAGAATGG
AGTAGAGAAGATAACAAGAGGTTTGAAAGTGCCCTTGCTATTTATGATAAGGACACACCA
GATAGATGGCTGAATGTGGCTGCAATGATTCCTGGGAAGACTGTGCTTGATGTGATCAAG
CAGTACAGGGAATTGGAAGAAGATGTGGGTGAAATTGAAGCAGGGCATGTTCCTGTCCCT
GGATATCATTCCTCTTCTTTCACCTTTGAAGTTGTTGAGAACCAGAACTTTGATGGACTC
AAAAGGAAGCCTGGAACAACTCTCAGGGGTTCTGATCATGAGAGGAAGAAAGGAGTACCG
TGGACCGAAGAAGAACACAAACGCTTTCTGATGGGACTTCTAAAGTATGGTAAAGGGGAC
TGGAGAAACATCGCTCGCAATTTTGTTATGACAAAGACTCCCACACAAGTAGCTAGCCAT
GCTCAGAAGTACTACATAAGGCAAAAGGTTTCTGGAGGAAAAGATAAGAGGAGACCAAGC
ATCCATGATATAACCACTGTTAATCTTACAGAAACTAGTACCACATCAGAAAACAACAAG
CCACTTTCATTCAAAAGTACTAGTAACTACAACAGTGGCTCACTCATGGTTTTCAACCCA
AATTGTGATGACTTGTTGATGATGCCATCTTCATCTGATATCATCACTTCCAAGACCCTT
AAACTTCAAGGGCAGGATCTTTATGATTGCTCTTTACATGAGGCTTATGCTAAGTTAAAA
ATTCCTAGTTTCAGGGCAGCACCTAGAAACTTCAATAAGGAAGCTGTTTTTGGTATTCAT
GTACTATAAGAATGCCAACTATGACAATGTTCAAATTAAGGCAAACCAATTCCACTGCAT
AGATTATTGTTCTGTAGGATTTTGATAATGTAGATGAAATGAAGCTACTTGTTTCATGAA

CATCCTGAAAGGAAATGGCAATAAAGTTTCAATCCTTAAAACAAAAAAAAAAAT
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Appendix 2

Sequences for Trinity contigs listed in Table 6

>TRINITY DN54168 cO g2 [organism=Lotus filicaulis] CHS
ATGGTGAGTGTAGCTGAGATTCGTAAGGCTCAGAGGGCTGAAGGCCCAGCAACC
ATCCTCGCTATTGGCACTGCTAATCCACCAAACTGTGTCGACCAAAGCACTTATCCTGAT
TTTTACTTCAGAATCACTAACAGTGAACACATGACTGAGCTCAAGGAGAAGTTTCAGCGC
ATGTGTGACAAGTCTATGATCAAGAAGAGATATATGCACTTAACTGAAGATCTTTTGAAA
GAGAACCCTAACATGTGCGCTTA

>TRINITY DN54168 cO gl [organism=Lotus filicaulis] CHS
CATCTCCTTAAAGATGTTCCTGGGATTGTTTCAAAGAACATTGATAAAGCACTAGTT
GAGGCTTTCCAACCATTGAACATATCTGACTACAACTCAATTTTTTGGATTGCACACCCA
GGTGGCCCAGCAATTCTTGACCAAGTTGAGCAGAAGTTGAGCTTGAAACCTGAAAAGATG
AGGGCCACTAGGGAAGTGCTAAGTGAATATGGTAACATGTCAAGTGCATGCGTCCTATTC
ATCTTAGACGAAATGAGAAAGAAATCAGCTCAAGATGGACTCAAAACCACCGGTGAAGGA
CTTGAATGGGGTGTGTTGTTTGGTTTTGGACCTGGACTTACCATTGAAACAGTTGTTTTG
CGTAGTGTGGCTATTTAA

>TRINITY DN52652 cl gl [organism=Lotus filicaulis] CHS

ATGGTCACCGTCGAGGAGATCCGCAACGCACAGCGTTCCCATGGCCCCGCCACCATCCTCGCCTTCGG
CACCGCCACCCCTTCCCACTGTGTCATGCAAGCTGATTACCCTGACTACTACTTCCGCATCACCAACA
GTGAACACATGACTGACCTCAAAGAAAAATTCAAGCGCATGTGTGAAAAGTCCATGATCAGGAAGCGC
TACATGCACCTGACGGAGGAGATTCTGAAGGAGAATCCAAACATGTGCGCGTACATGGCGCCGTCGCT
GGATGCTCGTCAGGACTTGGTGGTGGTGGAGGTGCCGAAGCTTGGTAAAGACGCGGCGGCGAAGGCGA
TCAAGGAGTGGGGTCAACCCAAGTCAAAGATCACTCACCTCGTTTTCTGCACCACCTCCGGCGTCGAC
ATGCCCGGCGCCGATTACCAGCTCACCAAGCTTCTCGGCCTCAAACCCTCCGTGAAACGCCTCATGAT
GTACCAGCAAGGCTGCTTCGCCGGCGGCACGGTGCTCCGGTTGGCCAAGGATCTCGCCGAGAACAACA
AAGGCGCAAGAGTTCTCGTCGTCTGCTCTGAAATCACCGCCGTCACGTTCCGCGGCCCCTCCGACACT
CACCTCGACTCGCTCGTCGGGCAAGCCCTCTTCGGCGACGGCGCCGCCGCGATGATTGTGGGATCCGA
CCCTGACCTCGCCGTGGAGCGTCCGATTTTCGAATTGGTCTCCGCCGCGCAGACGATTCTCCCTGATT
CCGACGGCGCAATCGACGGCCACCTCCGTGAGGTGGGGCTGACATTCCACCTTCTGAAGGACGTTCCG
GGGATCATCTCGAAGCACATTGAGAAGAGCTTGACGGAGGCGTTTGCGCCGATTGGGGTTTCTGATTG
GAACTCGCTGTTCTGGATCGCGCATCCGGGTGGACCGGCGATTTTGGACCAGGTTGAAGTGAAACTCC
GGTTGAAAGAGGAGAAACTCCGGTCGACCCGGCACGTGCTGAGTGAGTACGGAAACATGTCAAGCGCG
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TGCGTGCTGTTTATCTTGGATGAGGTGAGGAGGAGGTCGAAGGAGGAAGGGAAGGAAACCACCGGAGA
AGGGTTGGAGTGGGGGGTGCTATTCGGGTTCGGGCCGGGTCTCACCGTCGAGACCGTCGTGTTGCACA

GTGTTCCC

>TRINITY DN52780 cO gl [organism=Lotus filicaulis] F3'H
ATGTTCCAATGGATGATCATTGGCTTCGCC
ACCATCACAGTCATCATCTTCATACACCGTGTCGTGAAGTTCGCAACACGTCCCTCACTC
CCACTCCCTCCGGGTCCAAAACCATGGCCCATAATAGGAAACCTCCCCCACATGGGTCCG
GTGCCGCACCACTCACTCGCAGCCTTAGCCCAAACACACGGCCCGCTTATGCACCTTAAA
TTGGGCTTTGTGGATGTCGTGGTGGCGGCATCAGCCACCGTGGCGGAGCAGTTTTTAAAA
GTTCATGATGCGAATTTTAGTAGCCGGCCCCCCAACGCCGGAGCTAAGTACATAGCTTAT
AACTATCAGGATCTCGTGTTTGCTCCCTACGGCGCACGGTGGCGATATCTCCGAAAAATC
ACCTCTCTTCATCTCTTCTCTGGCAAGGCCTTGGATAATTTTAAGCACTTGCGTCAGGAA
GAAGTATCAAGATTGACACGCAACATATCAAAGTCCAACTCAAAAGTTGTCAACTTGGGA
CAACTACTAAATGTGTGCACTACCAACGCATTATCAAGGGTAATGATTGGAAGGAGAGTG
TTCAACGACGGCGACGGTGGGTGTGATCCTAGAGCTGATGAGTTTAAGGCCATGGTGGTG
GAGTTAATGGTGTTAGCGGGTGTTTTCAACATAGGTGACTTCATTCCTTCCTTGGAGTGG
TTAGACCTTCAAGGGGTGCAAGCTAAGATGAAGAATTTGCACAATAGGTTTGATGAATTT
TTAACCAGCATAATTGAGGAACACGATACATCTTCAAAGAGTGAGAATCATAAAGATTTG
TTAAGCACATTATTGTCGCTTAAAGAGGTTGCCGATGATGATGGAAATAAACTCAATGAT
ATCGAGATCAAAGCACTACTTCTGAACATGTTCACAGCTGGGACAGACACGTCAGCAAGC
ACAACAGAATGGGCCATTGCAGAACTCATCCGCAACCCAAAAATTCTGGCCCAAGTCCAA
CAAGAATTGGACACAGTCGTGGGCCGAGACAGAAACGTGAGAGAAGATGACTTGCCTCAT
CTCCCATACTTACAAGCAGTGGTGAAAGAAACCTTTCGTCTTCATCCATCAACCCCTCTT
TCACTGCCACGTGTCGCATCTGAGAGCTGTGAGGTACTTGGCTACCACATCCCAAAGGGT
TCCACACTCTTGGTGAACGTGTGGGCCATAGCCCGTGACCCTAAAGAATGGGCTGACCCA
TTGGAGTTCAAGCCTGAAAGGTTCTTGCAGGGTGGTGGTGATAAGGTTCATGTTGATGTT
AAGGGCAATGACTTTGAGGTCATACCCTTTGGTGCTGGACGTAGGATATGTGCTGGGATG
AGCCTTGGGCTTCGTATGGTTCAGCTGTTAACTGCAACTCTGGCTCATTCGTTTAACTGG
GAGCTTGAAAATGGGCTTAACCATGAAAAGCTCAACATGGATGAAGCATATGGGTTAACA
TTGCAACGGGCTGTGCCTTTGTCAGTGTACTCTAGGCCAAGGCTCTCGCCACATGTGTA

>TRINITY DN52390 cO0 gl [organism=Lotus filicaulis] F3H

CTCACCACTCTAGCCCAACAAAACACCCTTGAGTCCAGCTTCGTCCGTGACGAAGACGAGCGCCCAAA
GGTCGCTTACAACAATTTCAGCAACGAGATCCCGGTCATTTCCCTCGCCGGAATCGACGAGGTCGATG
GCCGGAGATCCGAGATATGTAACAAGATTGTTGAGGCTTGTGAGAACTGGGGAATCTTCCAGGTTGTC
AACCACGGCGTCGACACTGAATTGGTTTCCCATATGACCACTCTTGCCAAAGAGTTCTTTGCTCTTCC

CCCTGAAGAGAAGCTTCGCTTTGACATGTCCGGTGGCAAAAAGGGTGGTTTCATCGTCTCCAGCCACC



TCCAAGGAGAATCAGTGCAGGATTGGAGAGAGATAGTGACATACTTTTCATACCCAATAAGGCAGAGG
GACTACTCACGGTGGCCAGACACCCCGGCGGGGTGGAAGGCGGTGACGGAGGAGTACAGCGAGAAGCT

GATGGGTTTAGCATGCAAGCTATTGGAGGTGTTATCAGAGGCAATGGGGTTAGAGAAAGAGGCTCTAA
CAAAGGCATGTGTTGATATGGACCAGAAAGTTGTGGTGAATTATTACCCAAAATGCCCTCAGCCTGAC
CTCACACTTGGACTGAAGAGACACACTGATCCTGGCACCATTACTCTGCTGCTTCAGGATCAGGTGGG
TGGGCTTCAAGCAACTAGGGATAATGGGAAGACATGGATCACTGTGCAGCCTGTTGAAGGAGCTTTCG
TTGTCAATCTTGGTGACCATGGTCATTATCTGAGCAATGGGAGGTTCAAGAACGCTGATCACCAAGCA
GTGGTGAACTCAAACTCAAGCCGTTTATCGATCGCCACATTCCAGAACCCAGCACCAGATGCAACTGT
GTACCCATTGAAGGTTCGAGAGGGAGAGAAGTCGGTCCTAGATGAACCAATCACATTCGCTGAAATGT
ACAGGAGGAAGATGAGCAAGGACATTGAGCTTGCTCGGATGAAGAAGCTGGCTAAGGAGAAGAAACTG
CAGGATTTGGAGAAGGCCAAACTTGAGCCTAAGCCCATGAATGAGATCTTTGCTTA

>TRINITY DN52789 cO0 gl [organism=Lotus filicaulis]DFR
GAAACGGTTTGCGTTACAGGGGCTGCTGGTTTCATCGGGTCATGGCTCGT
CATGAGGCTCATCGAGCGTGGCTACACGGTTCGAGCCACCGTACGTGACCCAGCAAACAT
GAAGAAGGTGAAGCATTTGCTGGAACTGCCAAATGCAAAGACCAAGCTGACTCTGTGGAA
AGCTGATCTTGCTGAAGAGGGAAGCTTTGATGAAGCCATCAAAGGGTGCACTGGAGTTTT
CCATGTGGCCACACCCATGGATTTTGAGTCCAAGGACCCTGAGAATGAAGTAATAAAGCC
AACAATAAATGGATTGTTAGACATCTTGAAAGCATGTGAGAAGGCCAAAAGTGTAAGAAG
GTTGGTATTCACATCCTCAGCAGGGACTGTGGATGTTACAGAGCAACAAAAGCCTGTTAT
TGATGAAACATGCTGGAGTGACATTGAATTCTGCCTCAGAGTCAAGATGACTGGCTGGAT
GTATTTCGTTTCCAAGACACGAGCAGAACAAGAAGCGTGGAAATATGCAAAAGAGCACAA
CATAGACTTCGTCTCAGTCATTCCACCTCTTGTGGTTGGCCCATTTCTCATGCCAACAAT
GCCACCTAGCCTAATCACTGCTCTCTCACTCATCACAGGAAATGAGGCCCATTACTCAAT
CATAAAGCAAGGCCAATATGTCCACTTAGATGACCTTTGTCTAGCTCATATATTCTTGTT
TGAGAACCCAAAAGCCCAAGGGAGATACATGTGCTCTGCATATGAGGCAACCATTCATGA
AGTTGCAAGAATGATCAACAAGAAGTACCCAGAGTTCAATGTCCCCACAAAGTTCAAGGA
TATTCCCGATGAATTGGACATCATTAAATTTTCTTCAAAGAAGATCACAGACTTGGGGTT
CAAATTTAAGTACAGCTTAGAGGACATGTACACAGGAGCCATTGAAACCTGCAGAGAAAA
GGGGCTTCTTCCTAAAACTTCTGAAACTCCAGTTACTAATGGCACAACTCAGAAATAA

>TRINITY DN53094 cO gl [organism=Lotus filicaulis] ANS

ATGGCGCCTACTGTTGTTGAGAGGGTTGAAAGCTTATCAACCAGTGGGATACAATCTATCCCAAAGGA
ATATGTGAGGCCGAAAGAGGAGCTGGAAAACATAGGCAACGTTTTTGAGGAGGAAAAGAAGGATGGGC
CTCAAGTTCCAACAATTGACTTGAAAGAGATAGACTCTCCCGACGAGTTTGTTCGGGCCAATTGCAGG
GAGAAGCTGAGGAAGGCGGCGGAGGAGTGGGGGGTGATGCACCTGGTGAACCATGGGATCCCGGACGA
GCTTCTGAACCAATTGAAGACAGCTGGAGCCGAGTTTTTCTCTTTGCCTGTCGAGGAGAAGGAGAAGT
ACGCGAATGATCAGACGACCGGAAATGTGCAAGGGTACGGGAGCAAGCTGGCTAACAATGCCAGTGGC
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CAGCTTGAATGGGAAGATTACTTCTTCCATCTTATCTTTCCAGAAGACAAACGTGACCTCTCTATCTG
GCCCAAGACACCATCATATTATACAGAGGTTACCAGCGACTATGCAAGGCGACTGAGAGTCCTTGCGA

GCAAGGTGCTGGAGGTGCTATCTCTGGAATTGGGTCTGGAAGAAGGAAGGTTAGAGAAGGAAGTTGGT
GGAATGGAAGAGCTTCTACTTCAGATGAAGATCAACTACTACCCAAAATGCCCCCAGCCAGAGCTTGC
TCTAGGAGTTGAAGCCCACACCGATGTAAGCTCACTCACTTTCCTCGTCCACAACATGGTCCCAGGCC
TGCAGCTTTTCTACCAAGATAAATGGATCACAGCAAAATGTGTCCCTGATTCAATTCTCATGCACATT
GGTGACACCATTGAGATCCTGAGCAATGGCAAGTTCAAGAGCATTCTTCACAGGGGGTTGGTGAACAA
GGAAAAAGTTAGAATATCTTGGGCTGTGTTCTGTGAACCCCCTAAGGAGAAAATCATCCTCAAGCCAC
TTCCTGAGCTTGTGACTGAGACCGAACCGGCGCTGTTTCCGCCGCGCACTTTTGCTCAGCATCTTCAT
CACAAATTGTTCAGGAAGGACCAGGAAGCTGCTGCTCAATCCAAATGA

>TRINITY DN39800 cO gl [organism=Lotus filicaulis] FLS

TGGAG
GTGCTAAGGGTGCAAACCGTGGCAACCCAGTCAAAAGACGCTTCCATCCCCTCGATGTTC
GTGAGGCCGAAGACAGAGCAGCCTGGCCTCACGACCGTTCGCGGGGTGGAACTGGAGGTG
CCGATCATTGATTTGAGCGGCTCCGATGAAGAAAAGGTGCTGCGTGAGATCGTGGAGGCG
AGTAAGGAGTGGGGGATGTTTCAAGTTGTGAATCATGAGATACCTGTTGAAGTTATAGCC
AAATTGCAGAGTGTGGGGAAACATTTCTTTGAGTTGCCACAAGGGGAAAAAGAGGTGTGT
GGTAAGATTGATGGGTCTGATTCTGTGGAAGGTTATGGGACTAAACTTCAGAAGGAGGTG
AATGGGAAGAAAGGTTGGGTGGATCATTTGTTTCATATTATTTGGCCAACTTCTGCCATT
AACTACCGATTCTGGCCTAAGAATCCTCCTTCTTACAGGGAGGTGAATGAGGAATATGGC
AAGTACCTGCGTAGTGTGGGGGACAAACTTTTCAAAAGCTTGTCAATTGGGTTGGGCCTT
GAAGAAAATGAGCTAAAAGAAGCTGCAGGTGGAGATGACATGATTCACCTATTAAAGATC
AACTACTACCCACCATGTCCATGTCCTGAACTGGTTCTGGGTGTGCCACCACACACAGAC
ATGTCATTCATGACCATTCTAGTTCCCAACGAGGTGCAGGGCCTCCAAGCCTTCAGGGAT
GGTCACTGGTACGATGTTAAGTATGTCCCCAATGCCCTCGTCATTCACATTGGAGACCAA
ATGGAGATAGTGAGCAATGGGAAATATAAGGCTGTCCTGCACAGAACAACAGTGAACAAA
GAGGAGACAAGAATGTCATGGCCAGTGTTCATAGAGCCCCAAGGACACCATGAAGTTGGT
CCTCACTCCAAGTTGGTTAACCACGACAATCCACCAAAATACAAGACCAAGAAATATAAG
GACTATGCCTACTGCAAGCTTAATAAGATCCCTCAGTAA
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Appendix 3

Supplementary Tables S1-S54

Table S1. Tophat Results: Significantly enriched GO terms corresponding to the yellow stage of a L. filicaulis flower.

Enriched GO Term: Description Number of associated genes FDR

G0:0015979photosynthesis 42 1.70E-05
G0:0009628response to abiotic stimulus 179 1.70E-05
G0:0042221response to chemical stimulus 243 2.50E-05
G0:0050896response to stimulus 376 0.00014
G0:0010033response to organic substance 159 0.00014
G0:0009725response to hormone stimulus 124 0.00014
G0:0044281small molecule metabolic process 207 0.00018
G0:0044283small molecule biosynthetic process 107 0.00024
G0:0009719response to endogenous stimulus 131 0.00024
G0:0019684photosynthesis, light reaction 26 0.00024
G0:0046394carboxylic acid biosynthetic process 69 0.0024
G0:00160530rganic acid biosynthetic process 69 0.0024
G0:0006091generation of precursor metabolites and energy 44 0.0037
G0:0009416response to light stimulus 81 0.0041
G0:0008152metabolic process 796 0.0041
G0:0005976polysaccharide metabolic process 40 0.0041
G0:0009314response to radiation 81 0.0044
G0:0010218response to far red light 15 0.0044
G0:00434360x0acid metabolic process 106 0.0044
G0:0006950response to stress 233 0.0044
G0:0010608posttranscriptional regulation of gene expression 25 0.0044
G0:00060820rganic acid metabolic process 106 0.0044
G0:0019752carboxylic acid metabolic process 106 0.0044
G0:0009409response to cold 52 0.0047
G0:0009607response to biotic stimulus 102 0.0056
G0:0042180cellular ketone metabolic process 108 0.0056
G0:0044264cellular polysaccharide metabolic process 35 0.0064
G0:0009637response to blue light 16 0.008

G0:0006519cellular amino acid and derivative metabolic process 87 0.008
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Enriched GO Term: Description Number of associated genes FDR

G0:0032501multicellular organismal process 207 0.0086
G0:0016072rRNA metabolic process 16 0.011
G0:0009639response to red or far red light 29 0.011
G0:0051707response to other organism 96 0.011
G0:0008610lipid biosynthetic process 58 0.011
G0:0006073cellular glucan metabolic process 29 0.011
G0:0019748secondary metabolic process 58 0.011
GO:0016441posttranscriptional gene silencing 17 0.012
G0:0009733response to auxin stimulus 44 0.012
G0:0033692cellular polysaccharide biosynthetic process 24 0.012
G0:0044042glucan metabolic process 29 0.012
G0:0051704multi-organism process 115 0.012
G0:0043648dicarboxylic acid metabolic process 22 0.014
G0:0007275multicellular organismal development 197 0.014
G0:0000271polysaccharide biosynthetic process 24 0.014
G0:0055114oxidation reduction 133 0.015
G0:0005975carbohydrate metabolic process 114 0.016
G0:0008652cellular amino acid biosynthetic process 33 0.018
G0:0009791post-embryonic development 119 0.02
G0:0070887cellular response to chemical stimulus 80 0.023
G0:0006720isoprenoid metabolic process 25 0.024
G0:0009617response to bacterium 55 0.024
G0:0006520cellular amino acid metabolic process 55 0.024
G0:0009250glucan biosynthetic process 18 0.024
G0O:0006364rRNA processing 14 0.024
G0:0042214terpene metabolic process 13 0.026
G0:0009415response to water 41 0.028
G0:0016246RNA interference 12 0.028
G0:0009765photosynthesis, light harvesting 10 0.029
G0:0009414response to water deprivation 40 0.031
G0:0009308amine metabolic process 64 0.037
G0:0032502developmental process 204 0.038
G0:0006629lipid metabolic process 91 0.044
G0:0006721terpenoid metabolic process 20 0.044
G0:0030422production of siRNA involved in RNA interference 11 0.046
G0:0009309amine biosynthetic process 34 0.048



55

Enriched GO Term: Description Number of associated genes FDR

G0:0044106cellular amine metabolic process 57 0.048
G0:0003824catalytic activity 688 0.002
G0:0009507chloroplast 311 3.60E-35
G0:0044435plastid part 232 3.60E-35
G0:0044434chloroplast part 228 1.00E-34
G0:0009536plastid 319 1.90E-33
G0:0009532plastid stroma 145 7.50E-26
G0:0009570chloroplast stroma 139 2.80E-24
G0:0044464cell part 910 2.10E-19
G0:0043227membrane-bounded organelle 630 2.10E-19
G0:0044444cytoplasmic part 570 2.10E-19
G0:0005623cell 910 2.10E-19
G0:0043231intracellular membrane-bounded organelle 628 2.10E-19
G0:0009526plastid envelope 123 6.00E-19
G0:00432260rganelle 656 1.00E-18
G0:0043229intracellular organelle 655 1.20E-18
G0:0005737cytoplasm 598 1.80E-18
G0:00444220rganelle part 370 4.00E-18
G0:0044446intracellular organelle part 368 4.50E-18
G0:0009941chloroplast envelope 118 5.70E-18
G0:0009579thylakoid 106 6.70E-17
G0:0031976plastid thylakoid 92 1.30E-16
G0:0009534chloroplast thylakoid 92 1.30E-16
G0:00319840rganelle subcompartment 92 1.50E-16
G0:0044436thylakoid part 86 2.70E-16
G0:0044424intracellular part 720 3.50E-16
G0:0055035plastid thylakoid membrane 78 2.10E-15
G0:0042651thylakoid membrane 80 2.80E-15
G0:0005622intracellular 727 3.50E-15
G0:0009535chloroplast thylakoid membrane 77 4.20E-15
G0:0031975envelope 136 5.50E-15
G0:00319670rganelle envelope 134 1.90E-14
G0:0034357photosynthetic membrane 80 3.50E-14
G0:0048046apoplast 71 3.00E-08
G0:0005576extracellular region 92 1.30E-07
G0:0010287plastoglobule 20 6.20E-06
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Enriched GO Term: Description Number of associated genes FDR

G0:0030312external encapsulating structure 87 6.30E-06
G0:0016020membrane 441 8.20E-06
G0:0005618cell wall 85 1.40E-05
G0:00310900rganelle membrane 148 2.70E-05
G0:0031977thylakoid lumen 20 4.60E-05
G0:0005886plasma membrane 234 7.00E-05
G0:0043232intracellular non-membrane-bounded organelle 121 7.10E-05
G0:0043228non-membrane-bounded organelle 121 7.10E-05
G0:0010319stromule 15 0.00015
G0:0009505plant-type cell wall 40 0.00029
G0:0031974membrane-enclosed lumen 80 0.00042
G0:0070013intracellular organelle lumen 79 0.00042
G0:00432330rganelle lumen 79 0.00044
G0:0005730nucleolus 48 0.0026
G0:0009295nucleoid 10 0.01
G0:0044459plasma membrane part 104 0.012
G0:0031978plastid thylakoid lumen 11 0.015
G0:0009543chloroplast thylakoid lumen 11 0.015
G0:0009521photosystem 13 0.016
G0:0042646plastid nucleoid 8 0.025
G0:0009506plasmodesma 91 0.036
G0:0055044symplast 91 0.036
G0:0030054cell junction 91 0.038
G0:0005911cell-cell junction 91 0.038
G0:0000229cytoplasmic chromosome 6 0.043
G0:0009508plastid chromosome 6 0.043
G0:0046658anchored to plasma membrane 12 0.044
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Table S2. Tophat Results: Significantly enriched GO terms corresponding to the red stage of a L. filicaulis flower.

Enriched GO Term: Description

Number of associated genes

FDR

G0:0050896response to stimulus
G0:0055085transmembrane transport
G0:0005975carbohydrate metabolic process
G0:0051179localization

G0:0009605response to external stimulus
G0:0042221response to chemical stimulus
G0:0009991response to extracellular stimulus
G0:0051234establishment of localization
G0:0006810transport

G0:0009932cell tip growth

G0:00717040rganic substance metabolic process
G0:0009813flavonoid biosynthetic process
G0:0035295tube development

G0:0048868pollen tube development
G0:0031667response to nutrient levels
G0:0031668cellular response to extracellular stimulus
G0:0071496cellular response to external stimulus
G0:0006575cellular amino acid derivative metabolic process

G0:0042398cellular amino acid derivative biosynthetic process

G0:0009725response to hormone stimulus
G0:0010033response to organic substance
G0:0009812flavonoid metabolic process
G0:0006811ion transport

G0:0009719response to endogenous stimulus
G0:0031669cellular response to nutrient levels
G0:0009699phenylpropanoid biosynthetic process
G0:0009860pollen tube growth
G0:0042594response to starvation

G0:0009826unidimensional cell growth

266

70

92

152

56

164

27

145

144

23

139

19

24

24

23

25

25

41

32

82

105

20

53

87

21

22

18

19

28

0.00056

0.00056

0.0012

0.0014

0.0015

0.0015

0.0016

0.0016

0.0016

0.0017

0.0017

0.0029

0.0029

0.0029

0.0029

0.0029

0.0031

0.0048

0.0049

0.0051

0.0059

0.0074

0.0074

0.0074

0.0077

0.01

0.011

0.011

0.011
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Enriched GO Term: Description Number of associated genes FDR

G0:0060560developmental growth involved in morphogenesis 28 0.011
G0:0016036cellular response to phosphate starvation 14 0.011
G0:0009737response to abscisic acid stimulus 43 0.014
G0:0032989cellular component morphogenesis 36 0.016
G0:0048588developmental cell growth 21 0.016
GO:0006725cellular aromatic compound metabolic process 93 0.016
G0:0015698inorganic anion transport 14 0.016
G0:0044282small molecule catabolic process 37 0.016
G0:0006576cellular biogenic amine metabolic process 13 0.017
G0:0044262cellular carbohydrate metabolic process 59 0.018
G0:0009267cellular response to starvation 18 0.019
G0:0019438aromatic compound biosynthetic process 70 0.019
G0:0051704multi-organism process 81 0.022
G0:0048610reproductive cellular process 18 0.026
G0:0009856pollination 25 0.03
G0:0016137glycoside metabolic process 16 0.033
G0:0009718anthocyanin biosynthetic process 11 0.034
G0:0008361regulation of cell size 34 0.037
G0:0010200response to chitin 17 0.037
G0:0032502developmental process 144 0.038
G0:0006519cellular amino acid and derivative metabolic process 59 0.038
G0:0019748secondary metabolic process 40 0.038
G0:0000902cell morphogenesis 31 0.043
G0:0032501multicellular organismal process 140 0.044
G0:0006595polyamine metabolic process 7 0.046
G0:0044248cellular catabolic process 61 0.046
G0:0022892substrate-specific transporter activity 72 0.00021
G0:0005215transporter activity 90 0.00021
G0:0022857transmembrane transporter activity 77 0.00021
G0:0015291secondary active transmembrane transporter 30 0.0005

activity
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Enriched GO Term: Description Number of associated genes FDR
G0:0022891substrate-specific transmembrane transporter 65 0.00072
activity

G0:0022804active transmembrane transporter activity 45 0.00072
G0:0016791phosphatase activity 27 0.0017
G0:0016798hydrolase activity, acting on glycosyl bonds 44 0.0017
G0:0004553hydrolase activity, hydrolyzing O-glycosyl 42 0.0017
compounds

G0:0015075ion transmembrane transporter activity 50 0.0017
G0:0003779actin binding 13 0.0047
G0:0015103inorganic anion transmembrane transporter activity 15 0.0047
G0:0015297antiporter activity 19 0.0053
G0:0042578phosphoric ester hydrolase activity 29 0.0058
G0:0008509anion transmembrane transporter activity 18 0.024
G0:0016020membrane 305 0.0014

G0:0005886plasma membrane 164 0.0033
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Table S3. Yellow Stage TopHat Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR=1). The first

column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The second

column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLAST ID G. max description Counts Counts Log2FC
per gene  per gene
(Yellow) (Red)
chr2.CM0018.1300.r2.m Glyma.01G228700.1 Naringenin-chalcone synthase 143 11 2.87090
chr5.CM1077.590.r2.m Glyma.03G187000.1 UDP-glucosyl transferase 73C 44 1 4.52042
chr1.CM0122.1600.r2.m Glyma.03G222100.1 Nitrogen regulatory protein P- 134 18 2.07132
11
chr1.CM0012.990.r2.m  Glyma.04G254200.1 B3 DNA binding domain // 119 12 248162
Auxin response factor
chr1.CM0064.910.r2m  Glyma.05G076300.1 NA 1067 169 1.83858
chr3.LjT40P18.80.r2.m  Glyma.07G021600.1 Shikimate O- 350 25 2.98347
hydroxycinnamoyltransferase
chr3.CM0452.240.r2.d Glyma.07G021600.1 Shikimate O- 8669 1189 2.04670
hydroxycinnamoyltransferase
chr3.LjT10E18.60.r2.m  Glyma.10G210600.1 B3 DNA binding domain // 230 26 2.32171
Auxin response factor
chr3.CM0136.10.r2.m Glyma.11G145500.1 AUX/IAA family // B3 DNA 28 2 2.93242
binding domain // Auxin
response factor
chr4.CM0432.2880.r2.m Glyma.13G173300.1 O-METHYLTRANSFERASE 2443 223 2.63371
chr3.CM0106.330.r2.m Glyma.13G344700.1 B-box zinc finger 712 37 3.44375
chr1.LjT35H06.80.r2.m NA NA 51 0 8.32466
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Table S4. Red Stage TopHat Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR = 0.0029) . The
first column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The

second column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLASTID  G. max description Counts Counts Log2FC
per gene  per gene
(Yellow) (Red)
chr2.CM0608.560.r2.m  Glyma.01G048200 RIBONUCLEASE T2 872 8349 -4.07828
chr2.CM0124.30.r2.m lGllyma.01G088300 STEROL REGULATORY 8 26 -2.49628
1 ELEMENT-BINDING PROTEIN
chr3.LjB14006.120.r2.a  Glyma.01G166200 naringenin 3-dioxygenase 228 542 -2.06782
1
chr4.CM0119.240.r2.m Glyma.01G166200 naringenin 3-dioxygenase 1043 3498 -2.56494
1
chr1.CM0284.250.r2.m Glyma.01G228700 Naringenin-chalcone synthase 7 144 -5.15029
1
chr2.CM0018.760.r2.m Glyma.01G228700 Naringenin-chalcone synthase 115 905 -3.79376
1
chr2.CM0018.730.r2.m Glyma.01G228700 Naringenin-chalcone synthase 48 170 -2.63974
1
chr2.CM0018.1200.r2.m Glyma.01G228700 Naringenin-chalcone synthase 3 61 -5.09247
1
chr5.CM0077.110.r2.m Glyma.02G158700  bifunctional dihydroflavonol 32 929 -5.67183
a 4-reductase/flavanone 4-
reductase
chr5.CM0077.210.r2.m Glyma.02G158700 bifunctional dihydroflavonol 150 10354 -6.92689
a 4-reductase/flavanone 4-
reductase
chr1.CM0105.1870.r2zm Glyma.03G113400 Proton-exporting ATPase 304 1049 -2.60557
1
chr1.CM0133.560.r2.m Glyma.04G052100 Cytochrome P450 40 2793 -6.9393
1 CYP3/CYP5/CYP6/CYP9
subfamilies
chr1.LjT39K18.30or2.m  Glyma.04G147700 HEME OXYGENASE 636 1935 -2.42427
1
chr2.CM0191.680.r2.m  Glyma.04G227700 Quercetin 3-0- 4 21 -3.16141
d methyltransferase
chr1.CM0410.430.r2.m Glyma.08G247100 Transferase family 2403 7930 -2.54173
1
chr6.CM0013.1540.r2.a  Glyma.09G038900 MYB-LIKE DNA-BINDING 7 125 -4.94628
1 PROTEIN MYB
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L. japonicus ID G. max BLAST ID G. max description Counts Counts Log2FC
per gene  per gene
(Yellow) (Red)
chr2.CM0021.2820.r2.m Glyma.11G027700 Leucocyanidin oxygenase 1001 15407 -4.76318
1
chr5.CM0077.120.r2.m Glyma.14G072700 bifunctional dihydroflavonol 11 61 -3.27199
1 4-reductase/flavanone 4-
reductase
chr5.CM0180.690.r2.m Glyma.20G241700 chalcone isomerase 529 1254 -2.06419

1
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Table S5. Yellow Stage TopHat Results: Genes for enzymes annotated to GO:0009809 (Lignin biosynthetic process, FDR=0.24). The first

column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The second

column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLAST ID G. max description Counts Counts Log2FC
per gene  per gene
(Yellow) (Red)
chr6.LjT35D18.30.r2.m  Glyma.03G223000.1 Methionine 17391 2734 1.849893
adenosyltransferase 404
chr3.LjT40P18.80.r2.m  Glyma.07G021600.1 Shikimate O- 350 25 2.983475
hydroxycinnamoyltransferase 586
chr3.CM0452.240.r2.d Glyma.07G021600.1 Shikimate O- 8669 1189 2.046705
hydroxycinnamoyltransferase 844
chr3.LjT45M09.50.r2.d Glyma.07G023700.1 cinnamoyl-CoA reductase 1692 266 1.849549
234
chr4.CM0387.960.r2.m Glyma.07G258700.1 beta-glucosidase 131 1 6.090954
877
chr6.CM0385.240.r2.d Glyma.09G038500.1 CHITINASE 1204 8 6.398266
711
chr5.CM0200.3250.r2.2m  Glyma.10G262400.1 cinnamyl-alcohol 4676 705 1910116
dehydrogenase 099

*Lignin biosynthetic process was not found to be enriched at the red stage of floral colour change in L. filicaulis, given the TopHat

results.
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Table S6. STAR Results: Significantly enriched GO terms corresponding to the yellow stage of a L. filicaulis flower.

Enriched GO Term: Description Number of associated genes FDR
G0:0009628response to abiotic stimulus 184 1.00E-06
G0:0050896response to stimulus 379 1.80E-05
GO0:0042221response to chemical stimulus 241 1.80E-05
G0:0044281small molecule metabolic process 206 0.00017
G0:0009416response to light stimulus 87 0.00024
G0:0015979photosynthesis 37 0.00024
G0:0009314response to radiation 87 0.00032
G0:0010033response to organic substance 153 0.00059
G0:0044283small molecule biosynthetic process 103 0.00086
G0:0006950response to stress 237 0.00086
G0:0005976polysaccharide metabolic process 42 0.00089
G0:0008610lipid biosynthetic process 63 0.00097
G0:0009725response to hormone stimulus 117 0.00097
G0:0008152metabolic process 789 0.0018
G0:0044264cellular polysaccharide metabolic process 37 0.0018
G0:0009607response to biotic stimulus 104 0.0018
G0:0046394carboxylic acid biosynthetic process 68 0.0018
G0:00160530rganic acid biosynthetic process 68 0.0018
G0:0009719response to endogenous stimulus 123 0.0021
G0:0019684photosynthesis, light reaction 23 0.0023
G0:0009637response to blue light 17 0.0027
G0:0033692cellular polysaccharide biosynthetic process 26 0.0027
G0:0000271polysaccharide biosynthetic process 26 0.0028
G0:0051707response to other organism 98 0.0028
G0:0010218response to far red light 15 0.0028
G0:0009409response to cold 52 0.0028
G0:00434360x0acid metabolic process 105 0.0028
G0:0032501multicellular organismal process 208 0.0028
G0:0010608posttranscriptional regulation of gene expression 25 0.0028
G0:00060820rganic acid metabolic process 105 0.0028
G0:0019752carboxylic acid metabolic process 105 0.0028
G0:0007275multicellular organismal development 200 0.0033
G0:0042214terpene metabolic process 15 0.0035
G0:0005975carbohydrate metabolic process 117 0.0037
G0:0019748secondary metabolic process 59 0.0045
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Enriched GO Term: Description Number of associated genes FDR
G0:0009791post-embryonic development 122 0.0047
G0:0006720isoprenoid metabolic process 27 0.0051
G0:0042180cellular ketone metabolic process 106 0.0051
G0:0055114oxidation reduction 134 0.0067
G0:0006073cellular glucan metabolic process 29 0.0075
G0:0032502developmental process 208 0.0085
G0:0044042glucan metabolic process 29 0.0095
G0:0071554cell wall organization or biogenesis 45 0.011
G0:0006091generation of precursor metabolites and energy 40 0.012
G0:0051704multi-organism process 113 0.014
G0:0009639response to red or far red light 28 0.014
G0:0044255cellular lipid metabolic process 70 0.015
G0:0006629lipid metabolic process 93 0.016
G0:0071555cell wall organization 32 0.017
G0:0006519cellular amino acid and derivative metabolic process 83 0.017
G0:0048856anatomical structure development 168 0.018
G0:0044262cellular carbohydrate metabolic process 80 0.018
G0:0006721terpenoid metabolic process 21 0.018
G0:0009266response to temperature stimulus 62 0.019
G0:0009250glucan biosynthetic process 18 0.019
G0:0016441posttranscriptional gene silencing 16 0.019
G0:0005982starch metabolic process 14 0.025
G0:0008299isoprenoid biosynthetic process 22 0.025
G0:0009617response to bacterium 54 0.025
G0:0048731system development 105 0.027
G0:00485130rgan development 105 0.027
G0:0034637cellular carbohydrate biosynthetic process 37 0.03
G0:0016051carbohydrate biosynthetic process 38 0.031
G0:0071669plant-type cell wall organization or biogenesis 24 0.031
G0:0009414response to water deprivation 39 0.038
G0:0010154fruit development 53 0.038
G0:0006633fatty acid biosynthetic process 31 0.039
G0:0009658chloroplast organization 20 0.04
G0:0016072rRNA metabolic process 14 0.041
G0:0010035response to inorganic substance 75 0.044
G0:0032787monocarboxylic acid metabolic process 56 0.048
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Enriched GO Term: Description Number of associated genes FDR
G0:0003824catalytic activity 689 0.00013
G0:0009507chloroplast 312 1.80E-36
G0:0044435plastid part 232 2.90E-36
G0:0044434chloroplast part 228 1.10E-35
G0:0009536plastid 321 2.20E-35
G0:0009532plastid stroma 148 7.90E-28
G0:0009570chloroplast stroma 142 3.30E-26
G0:0044464cell part 920 2.20E-24
G0:0005623cell 920 2.20E-24
G0:0043227membrane-bounded organelle 639 3.00E-23
G0:0044444cytoplasmic part 579 3.00E-23
G0:0043231intracellular membrane-bounded organelle 637 3.50E-23
G0:0005737cytoplasm 608 3.10E-22
G0:00432260rganelle 662 7.90E-22
G0:0043229intracellular organelle 661 9.00E-22
G0:0044424intracellular part 732 2.60E-20
G0:00444220rganelle part 371 1.90E-19
G0:0009579thylakoid 111 2.10E-19
G0:0044446intracellular organelle part 369 2.10E-19
G0:0009526plastid envelope 122 3.10E-19
G0:0005622intracellular 738 4.60E-19
G0:0031976plastid thylakoid 96 8.40E-19
G0:0009534chloroplast thylakoid 96 8.40E-19
G0:00319840rganelle subcompartment 96 1.00E-18
G0:0009941chloroplast envelope 117 3.60E-18
G0:0044436thylakoid part 89 4.60E-18
G0:0055035plastid thylakoid membrane 82 1.30E-17
G0:0042651thylakoid membrane 84 1.80E-17
G0:0009535chloroplast thylakoid membrane 81 2.80E-17
G0:0034357photosynthetic membrane 84 3.10E-16
G0:0031975envelope 136 1.70E-15
G0:00319670rganelle envelope 134 6.10E-15
G0:0048046apoplast 75 6.60E-10
G0:0005576extracellular region 97 2.20E-09
G0:0016020membrane 443 8.30E-07
G0:0030312external encapsulating structure 88 1.90E-06
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Enriched GO Term: Description Number of associated genes FDR
G0:00310900rganelle membrane 152 2.10E-06
G0:0031977thylakoid lumen 22 3.50E-06
G0:0005618cell wall 86 4.40E-06
G0:0010287plastoglobule 19 1.60E-05
G0:0010319stromule 16 3.60E-05
G0:0005886plasma membrane 232 4.80E-05
G0:0009505plant-type cell wall 41 0.0001
G0:0043232intracellular non-membrane-bounded organelle 118 0.00013
G0:0043228non-membrane-bounded organelle 118 0.00013
G0:0031974membrane-enclosed lumen 81 0.00016
G0:0070013intracellular organelle lumen 80 0.00016
G0:00432330rganelle lumen 80 0.00016
G0:0031978plastid thylakoid lumen 13 0.0014
G0:0009543chloroplast thylakoid lumen 13 0.0014
G0:0005730nucleolus 46 0.0056
G0:0009295nucleoid 10 0.0089
G0:0044459plasma membrane part 103 0.01
G0:0042646plastid nucleoid 8 0.023
G0:0009506plasmodesma 90 0.035
G0:0055044symplast 90 0.035
G0:0030054cell junction 90 0.037
G0:0005911cell-cell junction 90 0.037
G0:0000229cytoplasmic chromosome 6 0.041
G0:0009508plastid chromosome 6 0.041



Table S7. STAR Results: Significantly enriched GO terms corresponding to the red stage of a L. filicaulis flower.
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Enriched GO Term: Description Number of associated genes FDR
G0:0050896response to stimulus 278 3.30E-06
G0:0042221response to chemical stimulus 175 2.40E-05
G0:0009605response to external stimulus 60 0.00014
G0:0005975carbohydrate metabolic process 95 0.00014
G0:0009991response to extracellular stimulus 29 0.00025
GO0:0009725response to hormone stimulus 89 0.00033
G0:0009813flavonoid biosynthetic process 21 0.00042
G0:0010033response to organic substance 111 0.00054
G0:0031668cellular response to extracellular stimulus 27 0.00054
G0:0051179localization 151 0.00054
G0:0009719response to endogenous stimulus 93 0.00054
G0:0071496cellular response to external stimulus 27 0.00054
G0:00717040rganic substance metabolic process 141 0.00054
G0:0031667response to nutrient levels 24 0.0009
G0:0055085transmembrane transport 66 0.0009
G0:0051234establishment of localization 144 0.00093
G0:0042398cellular amino acid derivative biosynthetic process 34 0.00093
G0:0006575cellular amino acid derivative metabolic process 43 0.00094
G0:0006810transport 143 0.00094
G0:0009812flavonoid metabolic process 22 0.00099
G0:0009699phenylpropanoid biosynthetic process 24 0.0017
G0:0009932cell tip growth 22 0.0023
G0:0031669cellular response to nutrient levels 22 0.0029
G0:0006725cellular aromatic compound metabolic process 97 0.0035
G0:0042594response to starvation 20 0.0041
G0:0035295tube development 23 0.0041
G0:0048868pollen tube development 23 0.0041
G0:0009718anthocyanin biosynthetic process 13 0.0041
G0:0044282small molecule catabolic process 39 0.0048



Enriched GO Term: Description

Number of associated genes

FDR
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G0:0019438aromatic compound biosynthetic process
G0:0009737response to abscisic acid stimulus

GO:0044262cellular carbohydrate metabolic process

G0:0006519cellular amino acid and derivative metabolic process
G0:0032989cellular component morphogenesis
GO0:0009267cellular response to starvation
G0:0019748secondary metabolic process
G0:0006950response to stress

GO:0016036cellular response to phosphate starvation
G0:0046283anthocyanin metabolic process
G0:0016137glycoside metabolic process
G0:0006811ion transport

G0:0015698inorganic anion transport
G0:0009698phenylpropanoid metabolic process
G0:0006576cellular biogenic amine metabolic process
G0:0009826unidimensional cell growth
G0:0060560developmental growth involved in morphogenesis
G0:0009628response to abiotic stimulus
G0:0009415response to water

G0:0009860pollen tube growth

G0:0000902cell morphogenesis
G0:0048588developmental cell growth
G0:0009714chalcone metabolic process
G0:0042181ketone biosynthetic process
G0:0009715chalcone biosynthetic process
G0:0044281small molecule metabolic process
G0:0044248cellular catabolic process
G0:0006012galactose metabolic process
G0:0006796phosphate metabolic process

G0:0006793phosphorus metabolic process

73

44

61

63

37

19

43

161

14

14

17

51

14

27

13

27

27

109

31

17

32

20

131

62

93

93

0.0051

0.0067

0.0067

0.0067

0.0071

0.0077

0.0077

0.0079

0.0086

0.012

0.013

0.013

0.014

0.014

0.014

0.015

0.015

0.015

0.017

0.018

0.022

0.024

0.024

0.024

0.024

0.025

0.026

0.027

0.029

0.032
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Number of associated genes FDR
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G0:0006066alcohol metabolic process

G0:0034656nucleobase, nucleoside and nucleotide catabolic
process

G0:0034655nucleobase, nucleoside, nucleotide and nucleic acid
catabolic process

G0:0006595polyamine metabolic process
G0:0044283small molecule biosynthetic process
G0:0006855multidrug transport

G0:0009856pollination

G0:0048610reproductive cellular process
G0:0051704multi-organism process
G0:0008361regulation of cell size

G0:0009611response to wounding

G0:0015893drug transport

G0:0046395carboxylic acid catabolic process
G0:00160540rganic acid catabolic process
G0:0000904cell morphogenesis involved in differentiation
G0:0044270cellular nitrogen compound catabolic process
G0:0005215transporter activity
G0:0022857transmembrane transporter activity
G0:0022892substrate-specific transporter activity

G0:0015291secondary active transmembrane transporter
activity

G0:0016798hydrolase activity, acting on glycosyl bonds
G0:0004553hydrolase activity, hydrolyzing O-glycosyl
compounds

G0:0022891substrate-specific transmembrane transporter
activity

G0:0016791phosphatase activity

G0:0022804active transmembrane transporter activity

G0:0003824catalytic activity

G0:0015103inorganic anion transmembrane transporter activity

38

15

15

65

11

24

17

78

33

26

11

15

15

21

17

89

75

69

29

44

42

62

26

42

466

15

0.032

0.032

0.032

0.04

0.04

0.042

0.042

0.042

0.045

0.046

0.046

0.046

0.047

0.047

0.048

0.048

0.00069

0.00092

0.0011

0.0012

0.0026

0.0026

0.0034

0.0035

0.0035

0.0035

0.0046
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G0:0042578phosphoric ester hydrolase activity
G0:0015075ion transmembrane transporter activity
G0:0015297antiporter activity

G0:0003779actin binding
G0:0016210naringenin-chalcone synthase activity
G0:0008509anion transmembrane transporter activity
G0:0015238drug transmembrane transporter activity
G0:0016787hydrolase activity

G0:0016020membrane

G0:0005886plasma membrane

29

46

18

12

18

11

183

302

159

0.0065

0.012

0.013

0.013

0.02

0.02

0.044

0.047

0.0026

0.016
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Table S8. Yellow Stage STAR Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR=1). The first

column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The second

column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLAST ID G. max description Counts Counts Log2FC
per gene  per gene
(Yellow) (Red)
chr2.CM0018.1300.r2. Glyma.01G228700.1 Naringenin-chalcone 237.49 21.67 2.60689
m synthase.
chr5.C(M1077.590.r2z2m  Glyma.03G187000.1 UDP-glucosyl transferase 81.84 1.67 4.479036
73C
chr1.CM0122.1600.r2. Glyma.03G222100.1 Nitrogen regulatory protein 118 15 2.151554
m P-11
chr1.CM0012.990.r2.m  Glyma.04G254200.1 B3 DNA binding domain // 111 12 2.383216
Auxin response factor
chr1.CM0064.910.r2.m  Glyma.05G076300.1 NA 725 113 1.863352
chr3.LjT40P18.80.r2m  Glyma.07G021600.1 Shikimate O- 329 23 3.015946
hydroxycinnamoyltransferas
e.
chr3.CM0452.240.r2d  Glyma.07G021600.1 Shikimate O- 8006 1066  2.091311
hydroxycinnamoyltransferas
e.
chr3.LjT10E18.60.r2m  Glyma.10G210600.1 B3 DNA binding domain // 192 19  2.513908
Auxin response factor
chr4.CM0432.2880.r2. Glyma.13G173300.1 O-METHYLTRANSFERASE 1884 169 2.660585
m
chr3.CM0106.330.r2zm  Glyma.13G344700.1 B-box zinc finger 603 34  3.327629
chr1.LjT35H06.80.r2.2m NA NA 40 0 7976076
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Table S9. Red Stage STAR Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR = 0.00042) . The first
column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The second

column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLAST ID G. max description Counts Counts Log2FC
per gene  per gene
(Yellow) (Red)

chr2.CM0608.560.r2.  Glyma.01G048200.1  RIBONUCLEASE T2 792 7451 -4.05106
?lllr3.LjBl4-006.120.r Glyma.01G166200.1  naringenin 3-dioxygenase 263.79 764.34 -2.3498
2.a
chr4.CM0119.240.r2.  Glyma.01G166200.1  naringenin 3-dioxygenase 2001.21 6829.66 -2.58854
m
chr3.CM0590.770.r2.  Glyma.01G228700.1  Naringenin-chalcone synthase 21.17 687.21 -5.83859
d
chr1.CM0284.250.r2.  Glyma.01G228700.1  Naringenin-chalcone synthase 11.33 274.05 -5.43578
m
chr2.CM0018.760.r2.  Glyma.01G228700.1  Naringenin-chalcone synthase 327.66 1550.24 -3.05735
m
chr2.CM0018.730.r2.  Glyma.01G228700.1  Naringenin-chalcone synthase 86.27 3235 -2.72878
m
chr3.CM0590.840.r2.  Glyma.01G228700.1  Naringenin-chalcone synthase 21.17 687.21 -5.83859
m
chr2.CM0018.1190.r2 Glyma.01G228700.1  Naringenin-chalcone synthase 176.4 432.25 -2.11192
.m
chr2.CM0018.1200.r2 Glyma.01G228700.1  Naringenin-chalcone synthase. 593 97.27 -4.79591
m
chr5.CM0077.110.r2.  Glyma.02G158700.1  bifunctional dihydroflavonol 4- 29 799 -5.59379
m reductase/flavanone 4-

reductase
chr5.CM0077.210.r2.  Glyma.02G158700.1  bifunctional dihydroflavonol 4- 140 9266 -6.86429
m reductase/flavanone 4-

reductase
chr1.CM0105.1870.r2 Glyma.03G113400.1  Proton-exporting ATPase. 285 949 -2.55225
.m
chr1.CM0133.560.r2.  Glyma.04G052100.1  Cytochrome P450 40 2680 -6.87787
m CYP3/CYP5/CYP6/CYP9

subfamilies
chr1.LjT39K18.30.r2.  Glyma.04G147700.1 = HEME OXYGENASE 546 1688 -2.44547
m
chr2.CM0191.680.r2.  Glyma.04G227700.1  Quercetin 3-0- 3 20 -3.48622

m

methyltransferase.
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L. japonicus ID G. max BLAST ID G. max description Counts Counts Log:FC

per gene  per gene

(Yellow) (Red)
chr1.CM0410.430.r2.  Glyma.08G247100.1  Transferase family 2201 7151 -2.51737
m
chr6.CM0013.1540.r2 Glyma.09G038900.1 = MYB-LIKE DNA-BINDING 7 114 -4.81165
a PROTEIN MYB
chr2.CM0021.2820.r2 Glyma.11G027700.1 Leucocyanidin oxygenase. 929 14061 -4.73711
m
chr5.CM0077.120.r2.  Glyma.14G072700.1  bifunctional dihydroflavonol 4- 14 60 -2.90284
m reductase/flavanone 4-

reductase

chr5.CM0180.690.r2.  Glyma.20G241700.1  chalcone isomerase 484 1165 -2.08436

m
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Table S10. Yellow Stage STAR Results: Genes for enzymes annotated to GO:0009809 (Lignin biosynthetic process, FDR=0.41). The first
column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The second

column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLAST ID G. max description Counts Counts Log2FC
per gene  per gene
(Yellow) (Red)

chr6.LjT35D18.30.r2.m  Glyma.03G223000.1 Methionine 16493 2557 1.87182
adenosyltransferase

chr3.LjT40P18.80.r2zm  Glyma.07G021600.1 cinnamoyl-CoA reductase 329 23 3.01594

chr3.CM0452.240.r2.d Glyma.07G021600.1 cinnamoyl-CoA reductase 8006 1066  2.09131

chr3.LjT45M09.50.r2.d  Glyma.07G023700.1 Shikimate O- 1426 220 1.87849
hydroxycinnamoyltransferase.

chr4.CM0387.960.r2.m  Glyma.07G258700.1 beta-glucosidase 106 1 5.78762

chr6.CM0385.240.r2.d  Glyma.09G038500.1 CHITINASE 1058 11  5.75861

chr5.CM0200.3250.r2. Glyma.10G262400.1 cinnamyl-alcohol 3805 583  1.88869

m dehydrogenase

*Lignin biosynthetic process was not found to be expressed at the red stage of floral colour change in L. filicaulis, given the STAR

results.



Table S11. Trinity Results: Significantly enriched GO terms corresponding to the yellow stage of a L. filicaulis flower.
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Enriched GO category:Description Number of associated genes FDR

G0:0009790embryonic development 162 1.60E-16
G0:0032501multicellular organismal process 557 6.60E-16
G0:0032502developmental process 566 1.30E-15
G0:0007275multicellular organismal development 532 5.60E-15
G0:0009628response to abiotic stimulus 399 1.90E-10
G0:0009791post-embryonic development 314 2.80E-10
G0:0009987cellular process 1908 1.10E-09
G0:0044237cellular metabolic process 1498 1.10E-09
G0:0048856anatomical structure development 434 1.20E-09
G0:0000003reproduction 319 1.30E-09
G0:0050896response to stimulus 859 1.70E-09
G0:0008152metabolic process 1871 1.80E-09
GO:0006396RNA processing 140 2.40E-09
G0:0044281small molecule metabolic process 462 5.30E-08
G0:0009793embryonic development ending in seed dormancy 101 7.00E-08
G0:0009058biosynthetic process 821 4.60E-07
G0:0022414reproductive process 296 1.00E-06
G0:0010467gene expression 548 1.30E-06
G0:0044238primary metabolic process 1517 1.40E-06
G0:0003006reproductive developmental process 260 2.30E-06
G0:0010154fruit development 136 2.30E-06
G0:0040007growth 142 2.70E-06
G0:0044085cellular component biogenesis 161 4.10E-06
G0:0042254ribosome biogenesis 46 4.40E-06
G0:0009653anatomical structure morphogenesis 203 5.10E-06
G0:0048316seed development 126 6.00E-06
G0:0065007biological regulation 739 6.10E-06
G0:0022613ribonucleoprotein complex biogenesis 49 7.00E-06
G0:0044249cellular biosynthetic process 783 7.90E-06
G0:0009416response to light stimulus 178 1.10E-05
G0:0048731system development 254 1.10E-05
G0:0009314response to radiation 180 1.30E-05
G0:0008610lipid biosynthetic process 133 1.40E-05
G0:0034470ncRNA processing 58 2.60E-05
G0:0034660ncRNA metabolic process 73 3.50E-05
G0:0048608reproductive structure development 226 3.60E-05
G0:0050789regulation of biological process 641 4.00E-05
G0:0006950response to stress 519 4.90E-05
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Enriched GO category:Description Number of associated genes FDR
G0:0048518positive regulation of biological process 128 4.90E-05
G0:0042221response to chemical stimulus 496 5.30E-05
G0:0009607response to biotic stimulus 224 6.20E-05
G0:00485130rgan development 247 8.00E-05
G0:00098870rgan morphogenesis 73 8.80E-05
G0:0015979photosynthesis 67 9.30E-05
G0:0009409response to cold 110 9.60E-05
G0:0044283small molecule biosynthetic process 211 0.00023
G0:0005976polysaccharide metabolic process 80 0.00025
G0:0051707response to other organism 210 0.00026
G0:0051704multi-organism process 255 0.00026
G0:0006412translation 130 0.00026
G0:0008219cell death 64 0.00029
G0:0016265death 64 0.00029
G0:0009266response to temperature stimulus 140 0.0003
G0:00434360x0acid metabolic process 225 0.0003
G0:0019752carboxylic acid metabolic process 225 0.0003
G0:00060820rganic acid metabolic process 225 0.0003
G0:0010033response to organic substance 317 0.00031
G0:0016043cellular component organization 331 0.00035
G0:0040008regulation of growth 46 0.00038
G0:0007166cell surface receptor linked signaling pathway 33 0.00043
G0:0016072rRNA metabolic process 32 0.00044
G0:0048869cellular developmental process 165 0.0006
G0:0042180cellular ketone metabolic process 228 0.00078
G0:0009451RNA modification 33 0.00082
G0:0000271polysaccharide biosynthetic process 49 0.00093
G0:0044264cellular polysaccharide metabolic process 69 0.00095
G0O:0006364rRNA processing 29 0.00097
G0:0006629lipid metabolic process 205 0.00099
G0:0033692cellular polysaccharide biosynthetic process 48 0.00099
G0:0009725response to hormone stimulus 237 0.0011
G0:0009719response to endogenous stimulus 256 0.0011
G0:0019748secondary metabolic process 120 0.0016
G0:0023033signaling pathway 67 0.002
G0:0044255cellular lipid metabolic process 150 0.002
G0:0009657plastid organization 55 0.0029
GO:0008380RNA splicing 37 0.0032
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Enriched GO category:Description Number of associated genes FDR
G0:0009640photomorphogenesis 28 0.0037
G0:0046394carboxylic acid biosynthetic process 131 0.0037
G0:00160530rganic acid biosynthetic process 131 0.0037
G0:0010608posttranscriptional regulation of gene expression 44 0.0037
G0:0019684photosynthesis, light reaction 39 0.0041
G0:00069960rganelle organization 204 0.0042
G0:0006457protein folding 51 0.0045
G0:0010025wax biosynthetic process 20 0.0046
G0:0044267cellular protein metabolic process 474 0.0053
G0:0050794regulation of cellular process 534 0.0058
G0:0006519cellular amino acid and derivative metabolic 176 0.0062
process

G0:0019538protein metabolic process 556 0.0062
G0:0048646anatomical structure formation involved in 57 0.0062
morphogenesis

G0:0023052signaling 255 0.0067
G0:0009733response to auxin stimulus 86 0.0069
G0:0009637response to blue light 27 0.0069
G0:0012501programmed cell death 51 0.0074
G0:0006779porphyrin biosynthetic process 29 0.0078
G0:0006631fatty acid metabolic process 80 0.0096
G0:0005982starch metabolic process 26 0.01
G0:0065008regulation of biological quality 214 0.011
G0:0032787monocarboxylic acid metabolic process 120 0.011
G0:0009639response to red or far red light 53 0.011
G0:0046148pigment biosynthetic process 51 0.012
G0:0019953sexual reproduction 38 0.013
G0:0023034intracellular signaling pathway 33 0.014
G0:0030154cell differentiation 120 0.015
G0:0033014tetrapyrrole biosynthetic process 30 0.015
G0:0000375RNA splicing, via transesterification reactions 23 0.016
G0:0007389pattern specification process 53 0.018
G0:0003002regionalization 47 0.02
G0:0008283cell proliferation 32 0.02
G0:0009606tropism 27 0.02
G0:0006633fatty acid biosynthetic process 62 0.02
G0:0023060signal transmission 200 0.023
G0:0006778porphyrin metabolic process 34 0.024
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Enriched GO category:Description Number of associated genes FDR
G0:0023046signaling process 200 0.025
G0:0043067regulation of programmed cell death 24 0.026
G0:0042440pigment metabolic process 57 0.027
G0:0016071mRNA metabolic process 40 0.031
G0:0000377RNA splicing, via transesterification reactions 22 0.031
with bulged adenosine as nucleophile

G0:0033013tetrapyrrole metabolic process 35 0.032
G0:0006073cellular glucan metabolic process 50 0.041
G0:0022621shoot system development 94 0.043
G0:0048367shoot development 94 0.043
G0:0032989cellular component morphogenesis 91 0.044
G0:0006875cellular metal ion homeostasis 16 0.044
G0:0048569post-embryonic organ development 58 0.048
G0:0003824catalytic activity 1566 6.40E-06
G0:0009055electron carrier activity 60 2.10E-05
G0:0005198structural molecule activity 108 0.0096
G0:0016740transferase activity 596 0.0096
G0:0004872receptor activity 38 0.019
G0:0005623cell 2324 2.10E-90
GO0:0044464cell part 2324 2.10E-90
G0:00432260rganelle 1659 5.60E-66
G0:0043229intracellular organelle 1656 9.90E-66
G0:0044424intracellular part 1838 1.20E-65
G0:0005622intracellular 1866 2.20E-65
G0:0043227membrane-bounded organelle 1581 1.60E-64
G0:0043231intracellular membrane-bounded organelle 1576 3.10E-64
G0:0005737cytoplasm 1511 1.00E-62
G0:0044444cytoplasmic part 1406 5.50E-57
G0:0009536plastid 696 8.80E-55
G0:0009507chloroplast 659 4.80E-53
G0:0044435plastid part 414 1.10E-32
G0:0044434chloroplast part 398 9.00E-30
G0:0044446intracellular organelle part 814 1.90E-28
G0:00444220rganelle part 817 2.40E-28
G0:0012505endomembrane system 148 1.80E-23
G0:0031976plastid thylakoid 188 2.40E-23
G0:0009534chloroplast thylakoid 188 2.40E-23
G0:00319840rganelle subcompartment 188 3.10E-23
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Enriched GO category:Description Number of associated genes FDR
G0:0044436thylakoid part 176 4.20E-23
G0:0009579thylakoid 212 3.90E-22
G0:0042651thylakoid membrane 164 1.00E-21
G0:0055035plastid thylakoid membrane 159 1.00E-21
G0:0009535chloroplast thylakoid membrane 158 1.50E-21
G0:0034357photosynthetic membrane 165 3.20E-20
G0:0005739mitochondrion 261 4.30E-13
G0:0009532plastid stroma 206 2.00E-12
G0:0031975envelope 243 9.20E-12
G0:0009526plastid envelope 193 1.60E-11
G0:00319670rganelle envelope 240 2.40E-11
G0:0009570chloroplast stroma 192 2.40E-10
G0:0009941chloroplast envelope 183 2.90E-10
G0:0031974membrane-enclosed lumen 197 1.00E-09
G0:0070013intracellular organelle lumen 194 1.20E-09
G0:00432330rganelle lumen 194 1.40E-09
G0:0043232intracellular non-membrane-bounded organelle 280 3.80E-09
G0:0043228non-membrane-bounded organelle 280 3.80E-09
G0:00310900rganelle membrane 332 1.60E-08
G0:0009505plant-type cell wall 92 1.00E-07
G0:0010287plastoglobule 36 1.10E-06
G0:0016020membrane 971 1.40E-06
G0:0030529ribonucleoprotein complex 142 2.30E-06
G0:0044428nuclear part 183 4.20E-06
G0:0031977thylakoid lumen 37 8.10E-06
G0:0005634nucleus 524 9.50E-06
G0:0032991macromolecular complex 360 5.30E-05
G0:0031978plastid thylakoid lumen 26 0.0001
G0:0009543chloroplast thylakoid lumen 26 0.0001
G0:0030312external encapsulating structure 164 0.00011
G0:0031224intrinsic to membrane 250 0.00016
G0:0005618cell wall 159 0.00039
G0:0005730nucleolus 100 0.00051
G0:0005576extracellular region 155 0.00074
G0:0005840ribosome 104 0.00097
G0:0031981nuclear lumen 134 0.0017
G0:0031225anchored to membrane 44 0.0063
G0:0009706chloroplast inner membrane 22 0.013
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Enriched GO category:Description Number of associated genes FDR

G0:0009295nucleoid 17 0.015
G0:0042170plastid membrane 34 0.016
G0:0005794Golgi apparatus 162 0.017
G0:0016021integral to membrane 204 0.02

G0:0009528plastid inner membrane 22 0.022
G0:0010319stromule 19 0.022
G0:0042646plastid nucleoid 14 0.023
G0:0031969chloroplast membrane 30 0.03

G0:0005887integral to plasma membrane 13 0.035
G0:0005874microtubule 24 0.043
G0:0009521photosystem 22 0.043
G0:0044425membrane part 429 0.048



Table 12. Trinity Results: Significantly enriched GO terms corresponding to the red stage of a L. filicaulis flower.
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Enriched GO category:Description Number of FDR
associated genes

G0:0050896response to stimulus 426 2.60E-23
G0:0006950response to stress 280 1.20E-17
G0:0023052signaling 168 1.60E-17
G0:0065007Dbiological regulation 368 1.60E-17
G0:0032502developmental process 256 2.80E-16
G0:0050794regulation of cellular process 289 1.80E-15
G0:0007242intracellular signaling cascade 111 8.50E-15
G0:0032501multicellular organismal process 245 8.50E-15
G0:0050789regulation of biological process 318 1.10E-14
G0:0009607response to biotic stimulus 134 1.40E-14
G0:0023060signal transmission 133 2.90E-14
G0:0023046signaling process 133 3.00E-14
G0:0051707response to other organism 127 9.80E-14
G0:0007275multicellular organismal development 232 1.70E-13
G0:0007165signal transduction 128 2.30E-13
G0:0009987cellular process 780 9.60E-13
G0:0048856anatomical structure development 202 2.50E-12
GO0:0042221response to chemical stimulus 246 2.90E-12
G0:0051179localization 226 8.80E-12
G0:0006575cellular amino acid derivative metabolic process 74 1.00E-11
G0:0023034intracellular signaling pathway 34 1.00E-11
G0:0051704multi-organism process 141 1.10E-11
G0:0042398cellular amino acid derivative biosynthetic process 60 1.10E-11
G0:0009699phenylpropanoid biosynthetic process 45 2.50E-11
G0:0023033signaling pathway 51 2.70E-11
G0:0010033response to organic substance 167 4.30E-11
G0:0009719response to endogenous stimulus 142 4.60E-11
G0:0009790embryonic development 69 4.70E-11
G0:0009751response to salicylic acid stimulus 42 5.60E-11
G0:0009653anatomical structure morphogenesis 106 3.60E-10
G0:0051234establishment of localization 211 4.40E-10
G0:0009605response to external stimulus 86 8.00E-10
G0:0006810transport 208 1.20E-09
G0:0019748secondary metabolic process 74 1.30E-09
G0:0044238primary metabolic process 626 2.30E-09
G0:0009698phenylpropanoid metabolic process 50 3.50E-09
G0:0007166cell surface receptor linked signaling pathway 26 4.60E-09



Enriched GO category:Description Number of associated genes FDR

G0:0012501programmed cell death 39 5.00E-09
G0:0006519cellular amino acid and derivative metabolic process 101 5.00E-09
G0:0008219cell death 42 6.30E-09
G0:0016265death 42 6.30E-09
G0:0009813flavonoid biosynthetic process 32 1.00E-08
G0:0048518positive regulation of biological process 70 1.40E-08
G0:0048731system development 123 2.10E-08
G0:0009725response to hormone stimulus 122 4.40E-08
G0:0009056catabolic process 109 5.80E-08
G0:0009624response to nematode 32 6.70E-08
G0:0000003reproduction 136 7.10E-08
G0:00485130rgan development 120 1.20E-07
G0:0009628response to abiotic stimulus 163 2.00E-07
G0:0009812flavonoid metabolic process 33 2.30E-07
G0:0044237cellular metabolic process 589 2.80E-07
G0:0009723response to ethylene stimulus 34 4.50E-07
G0:0009753response to jasmonic acid stimulus 43 4.50E-07
G0:0022414reproductive process 131 5.00E-07
G0:0009620response to fungus 48 7.50E-07
G0:0040007growth 67 1.10E-06
G0:0031323regulation of cellular metabolic process 169 2.40E-06
G0:0007610behavior 15 2.60E-06
G0:0002376immune system process 55 2.90E-06
G0:0009058biosynthetic process 332 4.50E-06
G0:0042493response to drug 21 4.90E-06
G0:0044283small molecule biosynthetic process 99 6.50E-06
G0:0061024membrane organization 27 7.00E-06
G0:0016044cellular membrane organization 27 7.00E-06
G0:0003006reproductive developmental process 111 1.40E-05
G0:0080090regulation of primary metabolic process 159 1.40E-05
G0:0006955immune response 52 2.70E-05
GO0:0006952defense response 100 2.80E-05
G0:0031326regulation of cellular biosynthetic process 152 2.90E-05
G0:0050832defense response to fungus 36 3.10E-05
G0:0009889regulation of biosynthetic process 152 3.20E-05
G0:0048869cellular developmental process 78 3.70E-05
G0:0044281small molecule metabolic process 183 3.80E-05
G0:0015893drug transport 19 4.20E-05



Enriched GO category:Description Number of associated genes FDR
G0:0044248cellular catabolic process 89 5.60E-05
G0:0044249cellular biosynthetic process 314 7.90E-05
G0:0006873cellular ion homeostasis 20 0.0001
G0:0055082cellular chemical homeostasis 20 0.0001
G0:0048608reproductive structure development 97 0.00011
G0:0008152metabolic process 710 0.00011
G0:0051171regulation of nitrogen compound metabolic process 145 0.00011
G0:0019222regulation of metabolic process 173 0.00012
G0:0009308amine metabolic process 67 0.00012
G0:0045449regulation of transcription 138 0.00014
G0:0010556regulation of macromolecule biosynthetic process 142 0.00014
G0:0009793embryonic development ending in seed dormancy 40 0.00018
G0:0019219regulation of nucleobase, nucleoside, nucleotide and nucleicacid 142 0.00018
metabolic process

G0:00098870rgan morphogenesis 34 0.0002
G0:0048646anatomical structure formation involved in morphogenesis 31 0.0002
G0:0009611response to wounding 39 0.0002
G0:0009737response to abscisic acid stimulus 58 0.00021
G0:0009408response to heat 32 0.00023
G0:0016042lipid catabolic process 19 0.00023
G0:0016043cellular component organization 141 0.00023
G0:0031667response to nutrient levels 28 0.00024
G0:0045087innate immune response 45 0.00027
G0:0043067regulation of programmed cell death 16 0.00027
G0:0044242cellular lipid catabolic process 16 0.00027
G0:0007568aging 23 0.00031
G0:0009991response to extracellular stimulus 31 0.00033
G0:0019953sexual reproduction 22 0.00039
G0:0009266response to temperature stimulus 62 0.00042
G0:0006350transcription 145 0.00053
G0:0009791post-embryonic development 113 0.00054
G0:0043069negative regulation of programmed cell death 11 0.00056
G0:0000278mitotic cell cycle 17 0.00062
G0:0060255regulation of macromolecule metabolic process 151 0.00069
G0:0009863salicylic acid mediated signaling pathway 14 0.00076
G0:0040008regulation of growth 22 0.00078
G0:0016192vesicle-mediated transport 36 0.00084
G0:0048522positive regulation of cellular process 42 0.00085
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Enriched GO category:Description Number of associated genes FDR
G0:0042594response to starvation 24 0.00088
G0:0046942carboxylic acid transport 20 0.00088
G0:0010468regulation of gene expression 146 0.00089
G0:0006855multidrug transport 16 0.0009
G0:0010646regulation of cell communication 25 0.0009
G0:0006928cellular component movement 15 0.0011
G0:0060548negative regulation of cell death 11 0.0011
G0:0071554cell wall organization or biogenesis 43 0.0011
G0:0006022aminoglycan metabolic process 8 0.0013
G0:0009966regulation of signal transduction 24 0.0013
G0:0023051regulation of signaling process 24 0.0013
G0:0010941regulation of cell death 16 0.0014
G0:00158490rganic acid transport 20 0.0014
G0:0006979response to oxidative stress 50 0.0015
G0:0071446cellular response to salicylic acid stimulus 14 0.0015
G0:0071495cellular response to endogenous stimulus 54 0.0019
G0:0015837amine transport 15 0.0021
G0:0006629lipid metabolic process 86 0.0027
G0:0009733response to auxin stimulus 40 0.0029
G0:0019932second-messenger-mediated signaling 10 0.003
G0:0048878chemical homeostasis 29 0.003
G0:0009415response to water 39 0.0031
G0:0009414response to water deprivation 38 0.0037
G0:0048583regulation of response to stimulus 38 0.0037
G0:0006865amino acid transport 14 0.004
G0:0009814defense response, incompatible interaction 30 0.004
G0:0006796phosphate metabolic process 120 0.004
G0:0009739response to gibberellin stimulus 20 0.0044
G0:0006793phosphorus metabolic process 120 0.0045
G0:0000272polysaccharide catabolic process 13 0.0047
G0:0044106cellular amine metabolic process 54 0.0047
G0:0065008regulation of biological quality 92 0.0049
G0:0071310cellular response to organic substance 63 0.0049
G0:0009888tissue development 50 0.0049
G0:0009409response to cold 44 0.0052
G0:0022603regulation of anatomical structure morphogenesis 14 0.0058
G0:0042439ethanolamine and derivative metabolic process 7 0.006
G0:0007267cell-cell signaling 7 0.006



Enriched GO category:Description Number of associated genes FDR

G0:0048523negative regulation of cellular process 44 0.006
G0:0048316seed development 47 0.0065
G0:0007010cytoskeleton organization 26 0.0065
G0:0043687post-translational protein modification 127 0.0066
GO:0006576cellular biogenic amine metabolic process 15 0.0066
G0:0006464protein modification process 137 0.0066
G0:0030036actin cytoskeleton organization 18 0.0071
G0:0009057macromolecule catabolic process 48 0.0071
G0:0030029actin filament-based process 19 0.0072
G0:0010118stomatal movement 16 0.0072
G0:0009642response to light intensity 23 0.008
G0:0030154cell differentiation 53 0.0083
G0:0005975carbohydrate metabolic process 100 0.009
G0:0070887cellular response to chemical stimulus 71 0.0093
G0:0042538hyperosmotic salinity response 13 0.01
G0:0009873ethylene mediated signaling pathway 13 0.01
G0:0009416response to light stimulus 66 0.011
G0:0009755hormone-mediated signaling pathway 43 0.012
G0:0030003cellular cation homeostasis 13 0.013
G0:0009612response to mechanical stimulus 7 0.014
G0:0000902cell morphogenesis 38 0.014
G0:0007626locomotory behavior 8 0.014
G0:000697 2hyperosmotic response 14 0.014
G0:0006811ion transport 60 0.015
G0:0010154fruit development 48 0.016
G0:0016567protein ubiquitination 20 0.016
G0:0009314response to radiation 66 0.016
G0:00434360x0acid metabolic process 87 0.016
G0:0010054trichoblast differentiation 14 0.016
G0:00060820rganic acid metabolic process 87 0.016
G0:0019752carboxylic acid metabolic process 87 0.016
G0:0016310phosphorylation 102 0.017
G0:0048585negative regulation of response to stimulus 16 0.018
G0:0032870cellular response to hormone stimulus 45 0.018
G0:0022610biological adhesion 7 0.019
G0:0007155cell adhesion 7 0.019
G0:0051094positive regulation of developmental process 14 0.019

G0:0046395carboxylic acid catabolic process 18 0.02
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Enriched GO category:Description Number of associated genes FDR
G0:00160540rganic acid catabolic process 18 0.02
G0:0044255cellular lipid metabolic process 60 0.021
G0:0048468cell development 35 0.022
G0:0043412macromolecule modification 140 0.023
G0:0071555cell wall organization 27 0.023
G0:0006026aminoglycan catabolic process 6 0.024
G0:0006030chitin metabolic process 6 0.024
G0:0006032chitin catabolic process 6 0.024
G0:0019722calcium-mediated signaling 7 0.026
G0:0032446protein modification by small protein conjugation 20 0.027
G0:0010119regulation of stomatal movement 11 0.027
G0:0015692lead ion transport 5 0.028
G0:0009963positive regulation of flavonoid biosynthetic process 5 0.028
G0:0007584response to nutrient 5 0.028
G0:00486450rgan formation 10 0.028
G0:0032989cellular component morphogenesis 40 0.028
G0:0070882cellular cell wall organization or biogenesis 17 0.029
G0:0010053root epidermal cell differentiation 16 0.03
G0:0050801ion homeostasis 21 0.031
G0:0016049cell growth 38 0.032
G0:0009867jasmonic acid mediated signaling pathway 13 0.032
G0:0007264small GTPase mediated signal transduction 17 0.033
GO:0006754ATP biosynthetic process 9 0.033
G0:0019725cellular homeostasis 24 0.033
G0:0048519negative regulation of biological process 55 0.034
G0:0032535regulation of cellular component size 42 0.035
G0:0090066regulation of anatomical structure size 42 0.035
G0:0042180cellular ketone metabolic process 87 0.035
G0:0006644phospholipid metabolic process 18 0.035
G0:0048532anatomical structure arrangement 12 0.035
G0:0007389pattern specification process 23 0.035
G0:0071395cellular response to jasmonic acid stimulus 13 0.037
G0:0023057negative regulation of signaling process 11 0.037
G0:0009968negative regulation of signal transduction 11 0.037
G0:0010648negative regulation of cell communication 11 0.037
G0:0008361regulation of cell size 39 0.038
G0:0023056positive regulation of signaling process 8 0.038
G0:0009967positive regulation of signal transduction 8 0.038



Enriched GO category:Description Number of associated genes FDR
G0:0002218activation of innate immune response 10 0.039
G0:0002253activation of immune response 10 0.039
G0:0006839mitochondrial transport 9 0.039
G0:0048584positive regulation of response to stimulus 16 0.041
G0:0070647protein modification by small protein conjugation or removal 21 0.044
G0:0022403cell cycle phase 17 0.045
G0:0006970response to osmotic stress 53 0.046
G0:0000087M phase of mitotic cell cycle 10 0.046
G0:0007067mitosis 10 0.046
G0:0009055electron carrier activity 56 1.10E-19
G0:0003824catalytic activity 688 7.80E-17
G0:0030528transcription regulator activity 119 1.40E-14
G0:0022804active transmembrane transporter activity 76 2.40E-11
G0:0005215transporter activity 135 3.30E-11
G0:0003700transcription factor activity 97 4.90E-10
G0:0022857transmembrane transporter activity 107 3.90E-08
G0:0015291secondary active transmembrane transporter activity 45 3.90E-08
G0:0015294solute:cation symporter activity 19 1.30E-07
G0:0043169cation binding 268 1.60E-07
G0:0022892substrate-specific transporter activity 97 2.30E-07
G0:0042578phosphoric ester hydrolase activity 47 3.20E-07
G0:0015293symporter activity 19 3.70E-07
G0:0004091carboxylesterase activity 36 1.40E-06
G0:0016787hydrolase activity 266 1.80E-06
G0:0015295solute:hydrogen symporter activity 14 7.40E-06
G0:0016298lipase activity 24 9.40E-06
G0:0022891substrate-specific transmembrane transporter activity 85 1.20E-05
G0:0004497monooxygenase activity 26 2.30E-05
G0:0005509calcium ion binding 40 2.50E-05
G0:0000287magnesium ion binding 25 2.70E-05
G0:0016791phosphatase activity 36 2.90E-05
G0:0004722protein serine/threonine phosphatase activity 18 5.20E-05
G0:0008324cation transmembrane transporter activity 51 6.40E-05
G0:0016563transcription activator activity 11 8.70E-05
G0:0019787small conjugating protein ligase activity 31 8.80E-05
G0:0015075ion transmembrane transporter activity 64 8.80E-05
G0:0016788hydrolase activity, acting on ester bonds 105 0.00011
G0:0046872metal ion binding 247 0.00012



Enriched GO category:Description Number of associated genes FDR
G0:0051119sugar transmembrane transporter activity 14 0.00013
G0:0016874ligase activity 51 0.00014
G0:0016301kinase activity 122 0.00015
G0:0016879ligase activity, forming carbon-nitrogen bonds 41 0.00018
G0:0016638oxidoreductase activity, acting on the CH-NH2 group of donors 10 0.0002
G0:0016881acid-amino acid ligase activity 34 0.00023
G0:0046943carboxylic acid transmembrane transporter activity 19 0.00024
G0:0004842ubiquitin-protein ligase activity 29 0.00034
G0:0005342organic acid transmembrane transporter activity 19 0.00044
G0:0005506iron ion binding 59 0.00044
G0:0008134transcription factor binding 15 0.0006
G0:0016798hydrolase activity, acting on glycosyl bonds 53 0.0006
G0:0004553hydrolase activity, hydrolyzing O-glycosyl compounds 50 0.00087
G0:0015297antiporter activity 23 0.0013
G0:0004672protein kinase activity 100 0.0014
G0:0015144carbohydrate transmembrane transporter activity 14 0.0014
GO:0016740transferase activity 242 0.0014
G0:0016773phosphotransferase activity, alcohol group as acceptor 113 0.0014
G0:0004721phosphoprotein phosphatase activity 19 0.0018
GO:0015662ATPase activity, coupled to transmembrane movement of ions, 9 0.0028
phosphorylative mechanism

G0:0008194UDP-glycosyltransferase activity 24 0.0047
G0:0005275amine transmembrane transporter activity 14 0.0052
G0:0015171amino acid transmembrane transporter activity 13 0.0065
G0:0015179L-amino acid transmembrane transporter activity 6 0.0078
G0:0015197peptide transporter activity 6 0.0078
G0:0004674protein serine/threonine kinase activity 80 0.0092
G0:0008081phosphoric diester hydrolase activity 11 0.0095
G0:0015300solute:solute antiporter activity 13 0.011
G0:0015238drug transmembrane transporter activity 13 0.017
G0:0030246carbohydrate binding 27 0.017
G0:0004568chitinase activity 6 0.019
G0:0030234enzyme regulator activity 27 0.029
G0:0008415acyltransferase activity 22 0.03
G0:0015399primary active transmembrane transporter activity 22 0.033
G0:0005337nucleoside transmembrane transporter activity 5 0.037
G0:0012505endomembrane system 126 5.00E-52
G0:0044464cell part 882 5.80E-40
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Enriched GO category:Description Number of associated genes FDR
G0:0005623cell 882 5.80E-40
G0:0031224intrinsic to membrane 166 3.80E-20
G0:0016021integral to membrane 141 7.10E-16
G0:0009505plant-type cell wall 47 1.70E-07
G0:0005622intracellular 600 5.40E-07
G0:0044424intracellular part 578 1.30E-05
G0:0005887integral to plasma membrane 13 1.80E-05
G0:0044425membrane part 201 4.00E-05
G0:0005739mitochondrion 94 0.00012
G0:0031410cytoplasmic vesicle 23 0.00012
G0:0008287protein serine/threonine phosphatase complex 10 0.00013
G0:0031982vesicle 25 0.00014
G0:0031988membrane-bounded vesicle 23 0.00078
G0:0016023cytoplasmic membrane-bounded vesicle 21 0.00078
G0:00432260rganelle 482 0.0073
G0:0043229intracellular organelle 481 0.0077
G0:0043227membrane-bounded organelle 450 0.023
G0:0043231intracellular membrane-bounded organelle 449 0.023
G0:0005634nucleus 197 0.023
G0:0045177apical part of cell 7 0.036
G0:0005856¢ytoskeleton 30 0.043
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Table S13. Red Stage Trinity Results: Genes for enzymes annotated to the over-represented GO:0009813 (Flavonoid biosynthetic process,
FDR=1.0e-08). The first two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the

Lotus japonicus genome. The third column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig

L. japonicus ID

G. max BLAST ID

Gene description

Counts
per gene
(Yellow)

Counts
per
gene
(Red)

LogzFC

TR29586]|c1_g3

TR29586|c0_g1

TR17543|c0_g1

TR29586|c1_g4

TR29586|c2_g1

TR29586]c1_gl

TR52576|c0_g1

TR43444|c0_g2

TR43444|c0_g1

chr5.CM0077.790.nc

chr5.CM0077.690.nc

chr5.CM0077.790.nc

chr5.CM0077.790.nc

chr5.CM0077.790.nc

chr5.CM0077.790.nc

chr5.CM0077.780.nc

chr1.CM0133.170.nc

chr1.CM0133.170.nc

Glyma.17G252200.1

Glyma.14G072700.1

Glyma.14G072700.1

Glyma.17G252200.1

Glyma.17G252200.1

Glyma.17G252200.1

Glyma.17G252200.1

Glyma.17G227500.1

Glyma.17G227500.1

bifunctional
dihydroflavonol 4-
reductase/flavanone
4-reductase (DFR1)
bifunctional
dihydroflavonol 4-
reductase/flavanone
4-reductase (DFR3)
bifunctional
dihydroflavonol 4-
reductase/flavanone
4-reductase (DFR5)
bifunctional
dihydroflavonol 4-
reductase/flavanone
4-reductase (DFR5)
bifunctional
dihydroflavonol 4-
reductase/flavanone
4-reductase (DFR5)
bifunctional
dihydroflavonol 4-
reductase/flavanone
4-reductase (DFR5)
bifunctional
dihydroflavonol 4-
reductase/flavanone
4-reductase (DFR5)
Cytochrome P450

CYP3/CYP5/CYP6/CYP

9 subfamilies

Cytochrome P450

CYP3/CYP5/CYP6/CYP

9 subfamilies

0

148

78.33

10163

28

65.1

195

38.56

33

98.36

13.64

-9.4766

-6.4567

-8.0022

-9.2140

-4.7724

-3.0276

2.5697

-4.3545

-7.0078
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts  Log:2FC
per gene  per
(Yellow) gene
(Red)
TR23263|c0_gl LjSGA_060583.1 Glyma.17G227500.1  Cytochrome P450 13 182  -4.1492
CYP3/CYP5/CYP6/CYP
9 subfamilies
TR23981|c0_g1 chr1.CM0133.170.nc ~ Glyma.04G052100.1  Cytochrome P450 45 2897 -6.3605
CYP3/CYP5/CYP6/CYP
9 subfamilies (putative
MAX1)
TR38960|c0_g1 chr4.CM0119.240.nc ~ Glyma.02G048400.1  Flavanone 3- 1830 6123 -
dioxygenase (F3H1) 2.0988
4
TR61355|c0_g2 LjSGA_043399.2 Glyma.20G009300.2  Flavanone 3- 117.49  453.22 -2.3081
dioxygenase (F3H1)
TR13112|c0_g1 chr2.CM0124.280.nd  Glyma.02G124700.1  Flavanone 3- 6 33 -2.7873
dioxygenase (F3H2)
TR53383|c0_g1 chr4.CM0387.340.nc  Glyma.08G092800.1  Flavanone 3- 1 50 -5.8140
dioxygenase (F3H5)
TR50359|c0_g2 LjSGA_025000.1 Glyma.12G235300.1  Flavanone 3- 4 40 -3.6326
dioxygenase (F3H8)
TR46116|c0_g1* chr2.CM0124.160.nd Glyma.02G124700.1  Flavanone 3- 1 21 -4.5668
dioxygenase *
TR52191|c0_g1 chr4.CM0429.360.nc  Glyma.06G202300.1  Flavonoid 3'- 1586 15638 -3.6580
monooxygenase
(F3'H1)
TR38633|c0_g1 chr6.CM0055.290.nc  Glyma.09G146300.1  Kinesin motor domain 1219 3586 -1.9130
// PPRrepeat //
Trehalose-
phosphatase
TR50049|c0_g2 chr2.CM0304.350.nc  Glyma.11G027700.1  Leucocyanidin 0 165.97 -10.565
oxygenase (ANS1)
TR50049|c0_g1 chr2.CM0304.350.nc  Glyma.11G027700.1  Leucocyanidin 1010  14783. -4.2278
oxygenase (ANS1) 03
TR42413|c0_g1 chr2.LjT36E17.150.n  Glyma.14G032400.1  MATE EFFLUX FAMILY 0 53 -8.9201
d PROTEIN
TR32220|c0_g1 LjT02E24.110.nc Glyma.09G038900.1  MYB-LIKE DNA- 7 111 -
BINDING PROTEIN 4.3163
MYB 8



Trinity contig

L. japonicus ID

G. max BLAST ID

Gene description

Counts
per gene
(Yellow)

Counts
per
gene
(Red)
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Logz2FC

TR19889|c3_g1

TR48518|c0_g1

TR19889|c2_g1

TR51814|c0_g1

TR1381|c0_gl

TR57984|c0_g1

TR57984|c0_g2

TR45786|c0_g1

TR14130|c0_g1

TR45798|c0_g1

TR33284|c0_g1

TR34067|c0_g2

TR48968|c0_g1

chr1.CM0591.390.nd

chr2.CM0018.700.nc

chr2.CM0018.710.nc

chr1.CM0105.880.nc

chr1.CM0105.600.nc

chr2.CM0641.550.nc

chr2.CM0641.560.nc

chr3.LjT46L11.20.nc

chr1.CM0063.200.nc

chr1.CM0371.40.nc

chr1.CM0410.130.nc

LjSGA_053613.2

chr1.CM0012.680.nd

Glyma.11G011500.1

Glyma.11G011500.1

Glyma.01G228700.1

Glyma.03G262600.1

Glyma.07G048700.1

Glyma.01G048400.1

Glyma.01G048200.1

Glyma.12G238900.1

Glyma.08G010500.1

Glyma.16G039500.1

Glyma.18G268100.1

Glyma.10G062200.1

Glyma.19G187000.1

Naringenin-chalcone
synthase (CHS1)
Naringenin-chalcone
synthase (CHS2)
Naringenin-chalcone
synthase (CHS9)
Proton-exporting
ATPase.

Quercetin 3-0-
methyltransferase (3-
OMT)

Ribonuclease T(2)
RIBONUCLEASE T2
Thaumatin family
Transferase family
Transferase family

Transferase family

UDP-glucosyl
transferase 73C (UGT)
UDP-glucosyl
transferase 73C (UGT)

1385

77

17

272

383

850

21

2499

164

19064

430

207

951

126

12922

8077

261

29

432

8136

16.8

5940

-4.1392

-2.8356

-3.9514

-2.1617

-5.2853

-5.4323

-3.6046

-8.1955

-5.0304

-4.7098

2.0594

-7.2859

-5.5340
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Table S14. Yellow Stage Trinity Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR=1). The first

two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the Lotus japonicus genome.

The third column is their soybean BLAST equivalent, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts Log2FC
per gene  per
(Yellow) gene
(Red)
TR27395|c0_g1 chr1.CM0122.1600.r = Glyma.03G222100.2  Nitrogen regulatory 119 14 2.7213
2.m protein P-II
TR4932|c0_g1 chr1.CM0476.410.r2.  Glyma.04G227700.1  Quercetin 3-0- 5616 1315 1.7378
a methyltransferase
(3-OMT)
TR4801|c6_g1 LjSGA_035363.1 Glyma.05G052000.1  Cytochrome P450 57 0 8.6691
TR31484|c0_g1 chr1.CM0064.910.r2. Glyma.05G076300.1 NA 1020 163 2.2883
m
TR35194|c0_g1 chr3.CM0452.240.r2. Glyma.08G220200.1  Shikimate O- 8894 1190 2.5452
d hydroxycinnamoyltr
ansferase (HCT)
TR34244|c0_gl LjSGA_050386.1 Glyma.09G186300.1  Cytochrome P450 74 14 2.0370
CYP2 subfamily
TR32422|c0_g1 chr5.CM1125.790.r2.  Glyma.10G026000.1  EGL3 (ENHANCER 131.18 0 9.8676
a OF GLABRA3), DNA
BINDING /
TRANSCRIPTION
FACTOR (EGL3)
TR66030|c0_g1 chr1.CM0012.990.r2. Glyma.10G053500.1  AUX/IAA family // 169 23 2.5151
m B3 DNA binding
domain // Auxin
response factor
TR34067|c0_g1 chr5.CM1077.590.r2.  Glyma.10G062200.1 = UDP-glucosyl 170 0.2 10.2433
m transferase 73C
(UGT73C)
TR34449|c0_g1 chr3.LjT10E18.60.r2  Glyma.12G076200.1 = AUX/IAA family // 265 29 2.8306
.m B3 DNA binding
domain // Auxin
response factor
TR46051|c0_g2 LjSGA_013806.1 Glyma.12G109800.1  Quercetin 3-0- 492393  244.53 3.9718

methyltransferase

(3-OMT)



95

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts LogzFC
per gene  per
(Yellow) gene
(Red)
TR28709|c0_g1 chr4.CM0432.2880.r Glyma.13G173300.1 O- 2026.03 168.18 3.2347
2.m METHYLTRANSFERA
SE (OMT)
TR28709|c0_g2 chr4.CM0432.2880.r Glyma.13G173300.1 O- 231.97 25.82 2.7958
2.m METHYLTRANSFERA
SE (OMT)
TR39181|c0_g1 chr3.CM0106.330.r2.  Glyma.13G344700.1  B-box zinc finger 625 32 3.9265
m
TR30560|c0_g1 chr3.LjT40P18.80.r2. Glyma.13G371000.1  Shikimate O- 259.39 14.83 3.7436
m hydroxycinnamoyltr
ansferase (HCT)
TR30560|c0_g2 chr3.LjT40P18.80.r2. Glyma.13G371000.1  Shikimate O- 80.61 7.17 3.1560
m hydroxycinnamoyltr
ansferase (HCT)
TR3240|c0_g1 LjSGA_097658.1 Glyma.15G154100.1  Flavanone 3- 1520 83 3.8365
hydroxylase (F3H)
TR11418|c0_g1 LjSGA_027597.1 Glyma.15G221300.1  Flavonol 3-0- 1126 23 5.2502
glucosyltransferase
(UFGT)
TR24510|c0_g2 LjSGA_071841.2 Glyma.15G221300.1  Flavonol 3-0- 134 0 9.9003
glucosyltransferase
(UFGT)
TR20072|c0_g1 chr6.CM0013.1540.r  Glyma.16G073000.1  myb proto-oncogene 315 0 11.1325
2.a protein, plant
TR4801|c4_gl LjSGA_035363.1 Glyma.17G134100.1  Cytochrome P450 77 0 9.1021
CYP2 subfamily
TR26322|c0_g1 chr1.CM0410.460.r2. Glyma.18G268100.1 Transferase family 534 104 2.0025
m
TR50011|c0_g1 chr1.CM0104.1140.r = Glyma.19G105100.1  Naringenin-chalcone 24259 5817 1.7036
2.m synthase (CHS)
TR19685|c0_g1 LjSGA_045968.2 Glyma.20G180000.1 B3 DNA binding 26.01 0 7.5409

domain // Auxin

response factor
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Table S15. Similarly Expressed Trinity Results: Genes for enzymes annotated to G0:0009813 (Flavonoid biosynthetic process, FDR=1). The
first two columns list Trinity contigs expresand gene names as annotated by BLASTing the Lotus japonicus genome. The third column is

their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts  Log2FC
per gene  per
(Yellow) gene
(Red)
TR43354|c0_gl chr5.CM0180.690.r2. Glyma.20G241700.1  chalcone isomerase 61.37 168.88 -1.6533
m (CHI)
TR20726|c0_g1 LjSGA_018608.1 Glyma.18G048300.1  Flavanone 3- 14.78 10.7 0.2720
hydroxylase (F3H2)
TR20726|c0_g2 LjSGA_018608.1 Glyma.18G048300.1  Flavanone 3- 418 2.31 0.6411
hydroxylase (F3H2)
TR9870|c1_gl LjSGA_041422.1 Glyma.08G149800.1  Flavanone 3- 2.73 0 4.4836
hydroxylase (F3H3)
TR31785|c0_g1 LiSGA_067411.1 Glyma.02G136200.1  Flavanone 3- 1218. 1201.12 0.7287
dioxygenase (F3H4) 06
TR123|c0_g1 chr2.CM0191.680.r2.  Glyma.04G227700.1  Quercetin 3-0- 0.27 1.84 -2.7781
m methyltransferase
(3-O0MT)
TR31193|c0_g1 chr4.CM0227.690.r2. Glyma.02G104700.1  Flavonol 3-0- 3.44 1.08 1.5431
m glucosyltransferase
(UFGT)
TR45767|c0_gl chr4.CM1616.680.r2. Glyma.08G062000.1  Anthocyanidin 0.46 2.7 -2.5202
m reductase (ANR)
TR3325|c1_gl chr2.CM0021.2950.r  Glyma.01G215400.1  3,5-epimerase/4- 9.01 12.07 -0.6159
2.m reductase (GME)
TR18411|c0_g1 LjSGA_047295.1 Glyma.01G096600.1  transcription factor 24.74 7.74 1.4663
MYC2
TR38249|c0_g1 chr4.CM0007.1140.r ~ Glyma.05G127300.2  26S proteasome 62.23 63.42 -0.2245

2.m

regulatory subunit N12
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts Log2FC
per gene  per
(Yellow) gene
(Red)
TR34052|c0_g1 chr2.CM0608.560.r2. Glyma.02G107900.1  RIBONUCLEASE T2 0 5.01 -5.5424
m
TR17827|c0_gl LjSGA_052002.1 Glyma.19G187500.1  UDP-glucosyl 3.21 3.48 -0.3123
transferase 73C
(UGT730)
TR62356|c1_gl chr5.CM0052.810.r2. Glyma.02G081000.1  Sterol 3-beta- 13.47 31.35 -1.4669
m glucosyltransferase
TR62356|c1_g3 chr5.CM0052.810.r2.  Glyma.10G224000.1  SPHINGOMYELIN 13.29 14.18 -0.3049
m SYNTHETASE //
SUBFAMILY NOT
NAMED
TR35590|c0_g1 chr2.CM0124.30.r2. Glyma.02G100700.1  STEROL REGULATORY 1.18 1.53 -0.3171
m ELEMENT-BINDING
PROTEIN
TR5549|c0_g1 chr2.CM0124.30.r2. Glyma.02G100700.1  STEROL REGULATORY 0.42 2.39 -2.5963
m ELEMENT-BINDING
PROTEIN
TR26623|c0_g1 chr2.CM0177.810.r2. Glyma.09G204500.1 transcription factor 24.75 22.14 -0.0484
m MYC2
TR61787|c0_gl LjSGA_091313.0.1 Glyma.02G136000.1 = ATP-dependent Clp 5.78 16.45 -1.5641
protease adaptor
protein ClpS
TR32422|c0_g2 chr5.CM1125.790.r2. Glyma.10G026000.1  EGL3 (ENHANCER OF 49.62 66.36 -0.6287

a

GLABRA3), DNA
BINDING /
TRANSCRIPTION
FACTOR
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts Log2FC
per gene  per
(Yellow) gene
(Red)
TR40782|c0_g1 chr3.CM0136.10.r2.  Glyma.11G145500.1  AUX/IAA family // B3 5.23 0 4.8824
m DNA binding domain //
Auxin response factor
TR7528|c0_g1 chr3.CM0136.10.r2.  Glyma.11G145500.1  AUX/IAA family // B3 4.6 0 4.4836
m DNA binding domain //
Auxin response factor
TR20842|c1_gl LjSGA_014979.1 Glyma.18G104100.1  Transferase family 1731. 1737.77 1.4098
14
TR19685|c0_g2 LjSGA_045968.2 Glyma.20G180000.1 B3 DNA binding domain 6.87 3.12 0.9419
// Auxin response factor
TR14793|c0_g1 LjSGA_111580.1 Glyma.13G082700.1  Thaumatin family 3.54 0.6 2.3293
TR14793|c1_gl LjSGA_111580.1 Glyma.14G163700.1  Thaumatin family 4,99 0 3.9305
TR47026|c0_gl chr1.CM1911.100.r2. Glyma.03G122000.1  coumaroylquinate(coum  38.65 16.98 0.9787
m aroylshikimate) 3'-
monooxygenase
TR47026|c0_g2 chr1.CM1911.100.r2. Glyma.03G122000.1  coumaroylquinate(coum  182.3 58.95 1.4244
m aroylshikimate) 3'- 5
monooxygenase
TR38719|c0_g1 LjSGA_024944.1 Glyma.10G210600.1 B3 DNA binding domain 1.24 0 4.4836
// Auxin response factor
TR38719|c0_g2 LjSGA_024944.1 Glyma.10G210600.1 B3 DNA binding domain 13.28 5.31 1.1199
// Auxin response factor
TR52576|c1_gl chr5.CM0077.120.r2. NA NA 2.08 1.34 0.5912
m
TR65913|c1_gl chr2.CM0191.680.r2. NA NA 1.2 9.4 -2.7781

m
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts Log2FC
per gene  per
(Yellow) gene
(Red)

TR38780|c0_g2 chr5.CM0180.670.r2. NA NA 4.1 8.72 -1.2662
m

TR55653|c1_gl LjSGA_022904.1 NA NA 4.66 2.09 1.1443

TR62356|c0_g1 chr5.CM0052.810.r2. NA NA 13.82 12.13 0.0737
m

TR42787|c0_g1 chr1.CM0104.1140.r NA NA 2.72 2.5 0.0564
2.m

TR17090|c0_g1 LjSGA_020776.1.1 NA NA 2.29 0 4.4836

TR41909|c0_g1 LjSGA_020776.1.1 NA NA 6.82 0 3.9305

TR31193|cl_gl chr4.CM0227.690.r2. NA NA 2.89 0 3.9305
m

TR37424|c0_g1 chr4.CM0227.690.r2. NA NA 2.8 1.11 1.1847
m

TR13846|c0_gl chr3.CM0136.10.r2.  NA NA 7.76 0 6.1747
m

TR27061|c0_g1 chr6.LjT09C09.100r NA NA 1.64 1.03 0.5912
2.a

TR30767|c0_gl chr6.LjT09C09.100.r  Glyma.20G207700.1 NA 424 0 4.4836
2.a

TR40275|c0_g1 chr6.LjT09C09.100.r Glyma.02G004200.1 NA 3.84 0 3.93057
2.a

TR19889|c1_gl chr2.CM0018.760.r2. NA NA 52.86 99.33 -0.8652
m

TR25290|c0_g1 chr5.CM0180.690.r2. NA NA 1.11 3.35 -1.6119
m

TR12068|c0_gl chr5.CM0052.810.r2. NA NA 0.6 4.36 -2.7781
m

TR48553|c0_gl chr5.CM1125.790.r2. NA NA 1.45 3.57 -1.2976
a

TR46080|c0_g1 LjSGA_040150.1 NA NA 1.33 3.88 -1.7486

TR46080|c0_g2 LjSGA_040150.1 NA NA 5.24 5.38 -0.2436
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts Log2FC
per gene  per
(Yellow) gene
(Red)
TR39677|c1.gl  LjSGA_092302.1 NA NA 1.44 14  -0.1316
TR28458|c1_g1 LjSGA_054002.1 NA NA 1.82 0 3.9305
TR51898|c0_g1 chr2.CM0124.30.r2. NA NA 0.46 2.38 -2.4460
m
TR3728|c0_g1 chr1.CM0476.410.r2. NA NA 2.45 35 -0.31712
a
TR61647|c0_gl chr5.CM0200.3220.r NA NA 68.47  112.77 -0.9246
2.m
TR5553|c0_g1 chr3.CM0452.240.r2. NA NA 2.23 3.14 -0.3171
d
TR60161|c0_gl chr1.CM0104.1140.r NA NA 2.64 5.23 -0.8954

2.m
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Table S16. Yellow Stage Trinity Results: Genes for enzymes annotated to the over-represented GO:000 (Lignin biosynthetic process, FDR=).

The first two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the Lotus japonicus

genome. The third column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts  Log2FC
per gene  per
(Yellow) gene
(Red)
TR4932|c0_gl chr1.CM0476.410.r2.  Glyma.04G227700.1  Quercetin 3-0- 5616 1315 1.7378
a methyltransferase (-
3-0MT)
TR4801|c6_gl LjSGA_035363.1 Glyma.05G052000.1  Cytochrome P450 57 0 8.6691
TR37863|c1_gl LjSGA_024849.1 Glyma.07G023700.1  cinnamoyl-CoA 24 1 4.0867
reductase (CCR)
TR47015|c0_g1 LjSGA_040039.1 Glyma.07G026300.1 = NAD DEPENDENT 239 22 3.0785
EPIMERASE/DEHYD
RATASE //
SUBFAMILY NOT
NAMED
TR25023|c0_g1 LjSGA_027787.1 Glyma.07G050600.1  No apical meristem 69 0 8.9441
(NAM) protein
TR8127|c0_gl chr4.CM0387.960.r2. Glyma.07G258700.1  beta-glucosidase 118 1 6.3777
m
TR35194|c0_g1 chr3.CM0452.240.r2.  Glyma.08G220200.1  Shikimate O- 8894 1190 2.5452
d hydroxycinnamoyltr
ansferase (HCT)
TR5179|c0_g1 chr1.CM0017.470.r2. Glyma.08G362900.1  Transaldolase. 4763 939 1.9860
a
TR46051|c0_g2 LjSGA_013806.1 Glyma.12G109800.1  caffeoyl-CoA O- 536 10 53722
methyltransferase
(CCoAOMT)
TR30560|c0_g1 chr3.LjT40P18.80.r2. Glyma.13G371000.1  Quercetin 3-O- 4923.93 244.53 3.9718
m methyltransferase (-
3-0MT)
TR30560|c0_g2 chr3.LjT40P18.80.r2. Glyma.13G371000.1  Shikimate O- 259.39 14.83 3.7436
m hydroxycinnamoyltr
ansferase (HCT)
TR34012|c0_g1 chr3.LjT45M09.50.r  Glyma.15G003600.1  Shikimate O- 80.61 7.17 3.1560

2d

hydroxycinnamoyltr

ansferase (HCT)
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts LogzFC
per gene  per
(Yellow) gene
(Red)
TR49520|c0_g1 chr6.CM0385.240.r2. Glyma.15G143600.1  cinnamoyl-CoA 2562 398 2.3295
d reductase (CCR)
TR36532|c0_g1 chr6.LjT35D18.30.r2  Glyma.15G190500.1  CHITINASE 1112 7 6.9328
.m
TR4801|c4_g1 LjSGA_035363.1 Glyma.17G134100.1  Methionine 19644 3001 2.3539
adenosyltransferase
(MAT)
TR38742|c0_g1 LjSGA_021886.2 Glyma.17G171100.1  Cytochrome P450 77 0 9.1021
CYP2 subfamily
TR61337|c0_g1 chr5.CM0200.3250.r  Glyma.20G128600.1  cinnamyl-alcohol 138.5 20.92 2.3536
2.m dehydrogenase
(CAD)
TR61337|c0_g3 chr5.CM0200.3250.r  Glyma.20G128600.1  cinnamyl-alcohol 47.87 0 8.4218
2.m dehydrogenase
(CAD)
TR61337|c0_g2 chr5.CM0200.3250.r  Glyma.20G128600.1  cinnamyl-alcohol 4056.51 588.62 2.4273

2.m

dehydrogenase
(CAD)
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Table S17. Red Stage Trinity Results: Genes for enzymes annotated to the over-represented GO:000 (Lignin biosynthetic process, FDR=).
The first two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the Lotus japonicus

genome. The third column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts  Log2FC
per gene  per
(Yellow) gene
(Red)
TR24303|c0_g1 LjSGA_128268.1 Glyma.01G177900.1  coniferyl-alcohol 60 761 -4.0182
glucosyltransferase
(CAGT)
TR13393|c0_g1 LjSGA_030253.1 Glyma.03G184000.1  Methionine 1894 5353 -1.8553
adenosyltransferase
(MAT)
TR1381|c0_gl chr1.CM0105.600.nc  Glyma.07G048700.1  Quercetin 3-0- 4 126 -5.2853
methyltransferase
(3-OMT)
TR14130|c0_g1 chr1.CM0063.200.nc  Glyma.08G010500.1  Transferase family 1 29 -5.0304
TR4013|c1_g3 LjSGA_011490.1 Glyma.12G019700.1  Cinnamyl-alcohol 8 172 -4.7586
dehydrogenase
(CAD)
TR45798|c0_g1 chr1.CM0371.40.nc Glyma.16G039500.1  Transferase family 21 432 -4.7098
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Table S18. Similarly Expressed Trinity Results: Genes for enzymes annotated to G0:0009813 (Lignin process, FDR=1). The first two
columns list Trinity contigs expresand gene names as annotated by BLASTing the Lotus japonicus genome. The third column is their soybean

BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts LogzFC
gene per gene
(Yellow) (Red)
TR4638|c1_gl chr2.CM0249.1510.r2. Glyma.11G069600.1 = LACCASE 0.49 0.28 0.5912
m
TR13756|c0_g1 chr6.CM0084.30.r2.m Glyma.18G065100.1 = LACCASE 8.82 0 10.251
TR2439|c0_g1 chr1.CM2049.30.r2.m Glyma.18G193400.1 = LACCASE 3.37 0.6 2.2824
TR35330|c1_g1 chr1.CM2049.30.r2.2m Glyma.18G193200.1 = LACCASE 3.99 0.59 2.5184
TR48670|c0_g2 chr1.CM2049.30.r2.m Glyma.07G142400.1  LACCASE 2.73 0 5.6687
TR34461|c0_g1 chr1.CM0147.370.r2.m Glyma.08G359100.1 = LACCASE 7.9 0 6.4344
TR34461|c1_gl chr1.CM0147.370.r2.m Glyma.18G177400.1  LACCASE 4.28 0 8.2967
TR34461|c2_gl chr1.CM0147.370.r2.m Glyma.07G133900.1 = LACCASE 12.03 0 5.6687
TR13756|c0_g2 chr6.CM0084.30.r2.m Glyma.18G065100.1 = LACCASE 0 1.77 -6.5269
TR65076|c0_g1 chr6.CM0084.30.r2.m Glyma.02G224800.1 = LACCASE 0.59 6.62 -3.6477
TR62643|c0_g1 chr3.CM0243.390.r2.m Glyma.07G054200.1 LACCASE 0.59 2.87 -2.2060
TR36532|c0_g1 chr6.LjT35D18.30.r2.m Glyma.15G190500.1  Methionine 1483.98  252.36 2.3539
adenosyltransferase (MAT)
TR45709|c0_g1 chr6.LjT35D18.30.r2.m Glyma.17G039000.1  Methionine 112.08 58.48 0.7446
adenosyltransferase (MAT)
TR64116|c0_g1 LjSGA_030253.1 Glyma.13G141600.1  Methionine 40.05 69.47 -0.6148
adenosyltransferase
(MAT)
TR13393|c0_g1 LjSGA_030253.1 Glyma.03G184000.1  Methionine 101.29 31751 -1.8553
adenosyltransferase

(MAT)
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts Log2FC
per gene  per
(Yellow) gene
(Red)
TR24590|c0_g1 LjSGA_140570.1 Glyma.13G141600.1  Methionine 21.61 58.23 -1.6092
adenosyltransferase (MAT)
TR13516|c0_g1 LjSGA_035751.3 Glyma.07G089700.1  Cytochrome P450 CYP2 25.96 16.48 0.4589
subfamily
TR15440|c0_g1 LjSGA_035751.3 Glyma.09G186400.1  Cytochrome P450 CYP2 6.11 10.04 -0.7962
subfamily
TR37032|c0_g1 LjSGA_021748.1.1 Glyma.07G023700.1  cinnamoyl-CoA reductase 7.23 1.2 2.4086
(ccR)
TR4013|c1_gl LjSGA_073761.1 Glyma.12G019700.1  Cinnamyl-alcohol 24.28 21.27 0.0141
dehydrogenase (CAD)
TR39650|c0_g1 chr2.CM0249.890.r2.m Glyma.11G072000.1  Peroxidase (POD) 5.78 1.47 1.7657
TR39650|c0_g2 chr2.CM0249.890.r2.m Glyma.11G072000.1  Peroxidase (POD) 0.52 0.01 5.4510
TR10667|c0_g1 chr4.CM0131.580.r2.m Glyma.02G052700.1  Peroxidase (POD) 7.12 0 4.4836
TR47026|c0_gl chr1.CM1911.100.r2.m Glyma.03G122000.1 coumaroylquinate(coumar 38.65 16.98 0.9787
oylshikimate) 3'-
monooxygenase (C3’H)
TR47026|c0_g2 chr1.C(M1911.100.r2.m Glyma.03G122000.1  coumaroylquinate(coumar 182.35 58.95 1.4244
oylshikimate) 3'-
monooxygenase (C3’H)
TR31562|c0_g1 chr1.CM0017.470.r2.a Glyma.08G362900.1  Transaldolase. 31 0 4.4836
chr1.CM0017.470.r2.a Glyma.08G362900.1  Transaldolase. 318.62 69.82 1.9860
TR123|c0_g1 chr2.CM0191.680.r2.m Glyma.04G227700.1  Quercetin 3-0- 0.27 1.84 -2.7781

methyltransferase

(3-0MT)
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts Log2FC
per gene  per
(Yellow) gene
(Red)
TR39944|c0_g1 chr3.CM0574.80.r2.d Glyma.19G182300.1  Phenylalanine ammonia- 1.33 2.63 -1.0588
lyase (PAL)
TR49219|c1_g1 chr3.CM0574.80.r2.d Glyma.03G181600.1  Phenylalanine ammonia- 0 16.69 -7.1991
lyase (PAL)
TR36182|c0_g1 chr2.CM0177.130.r2.d Glyma.01G020900.1  L-THREONINE 3- 27.5 43.99 -0.8770
DEHYDROGENASE
(TDH)
TR50128|c0_g2 chr6.CM0055.420.r2.m Glyma.15G059500.1  L-THREONINE 3- 1.62 331 -1.2317
DEHYDROGENASE
(TDH)
TR50128|c0_g1 LjSGA_070619.1 Glyma.15G059500.1  L-THREONINE 3- 15.98 457 1.6040
DEHYDROGENASE (TDH)
TR34200|c0_g1 chr6.CM0055.420.r2.m Glyma.15G059500.1  L-THREONINE 3- 5.23 3.64 0.3340
DEHYDROGENASE
(TDH)
TR63600|c0_g2 chr6.CM0139.260.r2.m Glyma.15G106000.1 = GLYCOSYL HYDROLASE 2.21 2.27 -0.2523
TR63600|c0_g1 chr6.CM0139.260.r2.m Glyma.15G106000.1 = GLYCOSYL HYDROLASE 1.45 0.87 0.5441
TR53088|c0_g1 chr1.CM0104.480.r2.a Glyma.16G050200.1  V-type H+-transporting 108.06 64.97 0.5319
ATPase subunit C
TR20842|c1_gl LjSGA_014979.1 Glyma.18G104100.1  Transferase family 1731.14 1737.77 1.4098
TR40987|c0_g1 chr6.LjT34E09.150.r2. Glyma.13G073200.1  elongation factor EF-1 beta 114.07 34.18 1.5444
m subunit
TR12259|c0_gl LjSGA_075859.1 Glyma.20G175500.1  No apical meristem (NAM) 2.65 6.65 -1.5147

protein
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts LogzFC
per gene  per
(Yellow) gene
(Red)

TR21604|c0_g2 chr2.CM0249.600.r2.d Glyma.01G169200.1 ferulate-5-hydroxylase 268.84  239.65 -0.0414
TR60250|c0_g1 chr6.LjT35D18.30.r2.m NA 5.93 0.89 2.5390
TR40104|c1_g1 LjSGA_035655.2 NA 7.01 2.59 1.3203
TR13073|c0_gl chr3.CM0792.180.r2.d NA 3.01 0 5.6687
TR32183|c1_gl chr3.CM0792.180.r2.d NA 3.99 1.27 1.5431
TR54702|c0_g1 chr3.CM0792.180.r2.d NA 6.21 0 4.8824
TR42774|c0_gl chr2.CM0249.600.r2.d NA 5.72 3.81 0.6162
TR13250|c0_g1 chr6.CM0139.240.r2.m NA 2.3 0 5.6687
TR26810|c0_g1 chr6.CM0139.240.r2.m NA 9.59 0 5.1945
TR26810|c1_g1 chr6.CM0139.240.r2.m NA 49 0 3.9305
TR35810|c0_g1 chr6.CM0139.240.r2.m NA 3.96 0.52 2.6856
TR8127|c0_g2 chr6.CM0139.240.r2.m NA 10.45 0 5.4510
TR34627|c0_g1 chr1.CM0023.30.r2.d NA 1.62 0.95 0.6162
TR61337|c0_g2 chr5.CM0200.3250.r2. Glyma.20G128600.1 11.69 1.97 2.3536

m
TR61337|c0_g4 chr5.CM0200.3250.r2. Glyma.20G128600.1 5.23 436 0.0739

m
TR60726|c0_gl chr4.CM0042.2100.r2. NA 5.45 0 5.19459

m
TR34461|c3_gl chr1.CM0147.370.r2.m NA 6.89 0 4.4836
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts Counts Log2FC
per gene  per
(Yellow) gene

(Red)
TR10653|c0_gl  chr3.LiT45M09.50.r2.d NA 2.36 112 0.9283
TR19271|c0_gl  chr3.LiT45M09.50.r2.d NA 5.23 0 48824
TR65913|c1 gl  chr2.CM0191.680.r2.m NA 1.2 94  -27781
TR36166|c0_gl  LjSGA_035751.3 NA 0 407  -4.2662
TR5553|c0_g1 chr3.CM0452.240r2.d NA 2.23 314 -03171
TR37416|c0_gl  chr6.CM0084.30.r2.m NA 0 627  -5.2282
TR3728|c0_g1 chr1.CM0476.410.r2.a NA 2.45 35  -03171

TR45016|c0_g1 LjSGA_073761.1 NA 1.36 3.22 -1.3166



Table S19. Tophat Results: Significantly enriched GO terms corresponding to the red stage of a L. sessilifolius flower.
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Enriched GO Term: Description Number of associated genes FDR
G0:0034654nucleobase, nucleoside, nucleotide and nucleic acid biosynthetic 21 5.00E-22
process
G0:0010035response to inorganic substance 36 1.80E-14
G0:00551140xidation reduction 41 1.10E-12
G0:0034641cellular nitrogen compound metabolic process 52 2.20E-12
G0:0046686response to cadmium ion 20 4.00E-12
G0:0010038response to metal ion 29 4.60E-12
G0:0055085transmembrane transport 42 5.40E-12
G0:0018130heterocycle biosynthetic process 25 5.30E-11
G0:0019438aromatic compound biosynthetic process 36 1.90E-09
G0:0006725cellular aromatic compound metabolic process 47 3.30E-09
G0:0009611response to wounding 28 4.80E-08
G0:0009718anthocyanin biosynthetic process 12 5.60E-08
G0:0044271cellular nitrogen compound biosynthetic process 36 6.50E-08
G0:0031540regulation of anthocyanin biosynthetic process 8 4.50E-07
G0:0046283anthocyanin metabolic process 12 7.70E-07
G0:0031537regulation of anthocyanin metabolic process 8 6.70E-06
G0:0034655nucleobase, nucleoside, nucleotide and nucleic acid catabolic 6 9.10E-06
process
G0:0034656nucleobase, nucleoside and nucleotide catabolic process 6 9.10E-06
G0:0042221response to chemical stimulus 104 1.10E-05
G0:0046483heterocycle metabolic process 40 1.40E-05
G0:0009962regulation of flavonoid biosynthetic process 9 2.00E-05
G0:0048610reproductive cellular process 9 5.90E-05
G0:0048868pollen tube development 12 6.50E-05
G0:0009605response to external stimulus 42 6.70E-05
G0:0009753response to jasmonic acid stimulus 23 0.00012
G0:0009651response to salt stress 27 0.00015
G0:0006970response to osmotic stress 31 0.00019
G0:0046148pigment biosynthetic process 16 0.00059
G0:0042440pigment metabolic process 17 0.00085
G0:0010039response to iron ion 6 0.001
G0:0031668cellular response to extracellular stimulus 13 0.0016
G0:0005984disaccharide metabolic process 9 0.0023
GO:0016036cellular response to phosphate starvation 8 0.0025
G0:0006811ion transport 35 0.0033



Enriched GO Term: Description

Number of associated genes
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G0:0006814sodium ion transport
G0:0035295tube development

G0:0016137glycoside metabolic process

G0:0042398cellular amino acid derivative biosynthetic process

G0:0009813flavonoid biosynthetic process

G0:0043455regulation of secondary metabolic process

G0:0031669cellular response to nutrient levels
G0:0009860pollen tube growth
G0:0009719response to endogenous stimulus
G0:0006820anion transport
G0:0060918auxin transport
G0:0009812flavonoid metabolic process
G0:0046700heterocycle catabolic process
G0:0015698inorganic anion transport
G0:0010224response to UV-B
G0:0010033response to organic substance
G0:0006595polyamine metabolic process
G0:0042742defense response to bacterium
G0:00093110ligosaccharide metabolic process
G0:0009310amine catabolic process
G0:0006979response to oxidative stress
G0:0009737response to abscisic acid stimulus
G0:0009914hormone transport
G0:0009932cell tip growth
G0:0009267cellular response to starvation

G0:0009926auxin polar transport

G0:0019439aromatic compound catabolic process

G0:0009856pollination
G0:0005991trehalose metabolic process

G0:0009699phenylpropanoid biosynthetic process

G0:0006575cellular amino acid derivative metabolic process

G0:0009991response to extracellular stimulus
G0:0009116nucleoside metabolic process
G0:0009725response to hormone stimulus

G0:0048588developmental cell growth

G0:0009063cellular amino acid catabolic process

12
11
23
15

11

57
13
10
15

O

64

17

25
26
10
10

12

17
25
14

50
10

0.0033
0.0035
0.0035
0.0037
0.0041
0.0042
0.0043
0.0043
0.0051
0.0058
0.0058
0.0066
0.0085
0.0087
0.01
0.011
0.012
0.012
0.013
0.013
0.013
0.013
0.013
0.018
0.019
0.019
0.023
0.027
0.028
0.032
0.035
0.035
0.035
0.035
0.038
0.039
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Enriched GO Term: Description Number of associated genes FDR
G0:0032549ribonucleoside binding 32 2.40E-34
G0:0016210naringenin-chalcone synthase activity 8 6.70E-06
G0:0016791phosphatase activity 20 0.0073
G0:0022891substrate-specific transmembrane transporter activity 43 0.021
G0:0042578phosphoric ester hydrolase activity 21 0.021
G0:0015103inorganic anion transmembrane transporter activity 9 0.021
G0:0008509anion transmembrane transporter activity 11 0.049
G0:0005773vacuole 55 5.40E-23
G0:0005911cell-cell junction 24 6.70E-23
G0:0030054cell junction 24 4.50E-22
G0:0005774vacuolar membrane 28 1.40E-09
G0:0044437vacuolar part 28 2.10E-09
G0:0009941chloroplast envelope 17 3.40E-06
G0:0005886plasma membrane 68 4.50E-06
G0:0009705plant-type vacuole membrane 12 1.00E-05
G0:0000325plant-type vacuole 15 1.20E-05
G0:0048046apoplast 18 7.40E-05
G0:0009526plastid envelope 17 9.00E-05
G0:0016020membrane 158 0.00033
G0:0044459plasma membrane part 27 0.0004
G0:0009570chloroplast stroma 13 0.015
GO0:0005777peroxisome 10 0.016
G0:0042579microbody 10 0.016
G0:0005802trans-Golgi network 7 0.017
G0:0005618cell wall 25 0.048
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Table S20. Tophat Results: Significantly enriched GO terms corresponding to the yellow stage of a L. sessilifolius flower.

Enriched GO Term: Description

Number of associated genes

G0:0055114o0xidation reduction

G0:0034654nucleobase, nucleoside, nucleotide and nucleic acid

biosynthetic process

G0:0034641cellular nitrogen compound metabolic process
G0:0018130heterocycle biosynthetic process
G0:0044271cellular nitrogen compound biosynthetic process
G0:0046686response to cadmium ion

G0:00160530rganic acid biosynthetic process
G0:0046394carboxylic acid biosynthetic process
G0:0019438aromatic compound biosynthetic process
G0:0006725cellular aromatic compound metabolic process
G0:0043648dicarboxylic acid metabolic process
G0:00434360x0acid metabolic process
G0:00060820rganic acid metabolic process
G0:0019752carboxylic acid metabolic process
G0:0010035response to inorganic substance
G0:0042180cellular ketone metabolic process
G0:0010038response to metal ion

G0:0046483heterocycle metabolic process

G0:0009073aromatic amino acid family biosynthetic process

G0:0046417chorismate metabolic process
G0:0006633fatty acid biosynthetic process
G0:0009072aromatic amino acid family metabolic process
G0:0006631fatty acid metabolic process

G0:0008610lipid biosynthetic process
G0:0032787monocarboxylic acid metabolic process
G0:0030244cellulose biosynthetic process
G0:0010025wax biosynthetic process

G0:0010102lateral root morphogenesis

43

15

44

24

34

15

34

34

28

35

14

46

46

46

20

46

17

32

10

10

17

11

20

28

28

2.10E-20

1.80E-16

4.80E-14

8.80E-14

3.10E-11

8.40E-10

4.00E-09

4.00E-09

8.00E-09

4.70E-08

2.80E-07

3.70E-07

3.70E-07

3.70E-07

4.20E-07

5.10E-07

1.90E-06

3.20E-06

3.20E-06

3.20E-06

3.30E-06

8.40E-06

1.30E-05

1.60E-05

2.20E-05

0.00015

0.00018

0.00026
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Enriched GO Term: Description Number of associated genes FDR
G0:0010101post-embryonic root morphogenesis 9 0.00026
G0:0009886post-embryonic morphogenesis 11 0.00042
G0:0010311lateral root formation 6 0.00042
G0:0010166wax metabolic process 7 0.00042
G0:0019439aromatic compound catabolic process 6 0.00046
G0:0006073cellular glucan metabolic process 14 0.00059
G0:0030243cellulose metabolic process 8 0.00062
G0:0006629lipid metabolic process 36 0.00071
G0:0044255cellular lipid metabolic process 31 0.00079
G0:0044042glucan metabolic process 14 0.0011
G0:0009309amine biosynthetic process 15 0.0015
G0:0008652cellular amino acid biosynthetic process 14 0.0017
G0:0044262cellular carbohydrate metabolic process 26 0.0026
G0:0009250glucan biosynthetic process 10 0.0042
G0:0008299isoprenoid biosynthetic process 10 0.0042
G0:0000162tryptophan biosynthetic process 5 0.0046
G0:0009664plant-type cell wall organization 8 0.0046
G0:0046219indolalkylamine biosynthetic process 5 0.0046
G0:0009416response to light stimulus 27 0.0046
G0:0044264cellular polysaccharide metabolic process 15 0.0057
G0:0009314response to radiation 27 0.007
GO:0016109tetraterpenoid biosynthetic process 5 0.0095
G0:0016117carotenoid biosynthetic process 5 0.0095
G0:0042401cellular biogenic amine biosynthetic process 6 0.012
G0:0006586indolalkylamine metabolic process 5 0.014
G0O:0016114terpenoid biosynthetic process 8 0.014
G0:0006568tryptophan metabolic process 5 0.014
G0:0010015root morphogenesis 12 0.014
G0:0009555pollen development 10 0.014
G0:0042221response to chemical stimulus 63 0.014
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Enriched GO Term: Description Number of associated genes FDR
G0:0051273beta-glucan metabolic process 5 0.014
G0:0051274beta-glucan biosynthetic process 5 0.014
G0:0044106cellular amine metabolic process 20 0.015
G0:0010218response to far red light 6 0.016
G0:0048527lateral root development 9 0.019
G0:0009628response to abiotic stimulus 48 0.02
G0:0005976polysaccharide metabolic process 16 0.02
G0:0006720isoprenoid metabolic process 10 0.021
G0:0033692cellular polysaccharide biosynthetic process 11 0.023
G0:0048528post-embryonic root development 9 0.024
G0:0042435indole derivative biosynthetic process 5 0.029
G0:0034285response to disaccharide stimulus 5 0.029
G0:0006520cellular amino acid metabolic process 19 0.032
G0:0000271polysaccharide biosynthetic process 11 0.036
G0:0016108tetraterpenoid metabolic process 5 0.037
GO0:0016116carotenoid metabolic process 5 0.037
G0:0042434indole derivative metabolic process 5 0.039
G0:0042430indole and derivative metabolic process 5 0.039
G0:0030258lipid modification 6 0.039
G0:0019321pentose metabolic process 5 0.048
G0:0048229gametophyte development 13 0.048
G0:0034440lipid oxidation 5 0.049
G0:0032549ribonucleoside binding 27 3.90E-32
G0:0051213dioxygenase activity 10 5.30E-05
G0:0016835carbon-oxygen lyase activity 11 0.0075
G0:0005507copper ion binding 11 0.0077
G0:00167050xidoreductase activity, acting on paired donors, with 13 0.025
incorporation or reduction of molecular oxygen
G0:0043167ion binding 81 0.025
G0:0016760cellulose synthase (UDP-forming) activity 5 0.025
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Enriched GO Term: Description Number of associated genes FDR
G0:0044434chloroplast part 69 1.80E-35
G0:0009941chloroplast envelope 41 5.80E-35
G0:0044435plastid part 70 4.20E-33
G0:0009526plastid envelope 43 5.30E-33
G0:0009570chloroplast stroma 43 1.10E-32
G0:0005911cell-cell junction 27 4.30E-32
G0:0030054cell junction 27 4.90E-31
G0:0009532plastid stroma 43 9.40E-30
G0:0005886plasma membrane 70 3.20E-15
G0:0031967organelle envelope 44 2.00E-14
G0:0031975envelope 44 8.00E-14
G0:0009507chloroplast 81 2.40E-12
G0:0009536plastid 83 4.50E-11
G0:0009534chloroplast thylakoid 26 8.10E-11
G0:0031976plastid thylakoid 26 3.80E-10
G0:00319840rganelle subcompartment 26 5.50E-10
G0:0044459plasma membrane part 30 2.00E-09
G0:0048046apoplast 20 3.60E-09
G0:0009579thylakoid 28 5.00E-07
G0:0016020membrane 121 9.10E-07
G0:0009535chloroplast thylakoid membrane 18 4.00E-06
G0:0055035plastid thylakoid membrane 18 1.10E-05
G0:0044446intracellular organelle part 95 1.20E-05
G0:00444220rganelle part 95 1.20E-05
GO:0005576extracellular region 28 2.00E-05
G0:0042651thylakoid membrane 18 4.00E-05
G0:0044436thylakoid part 19 4.70E-05
G0:0005618cell wall 23 0.00072
G0:0005802trans-Golgi network 7 0.0012
G0:0005773vacuole 17 0.0019
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Enriched GO Term: Description Number of associated genes FDR
G0:0030312external encapsulating structure 23 0.002
G0:0034357photosynthetic membrane 18 0.0025
G0:0044444cytoplasmic part 135 0.0026
G0:0010287plastoglobule 6 0.0081
G0:0022626cytosolic ribosome 9 0.02
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Table S21. Red Stage TopHat Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR = 0.0066) . The
first column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The

second column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLAST ID G. max description Counts per Counts per Logz2FC
gene gene (Red)
(Yellow)
chr2.CM0021.2820.r2.m Glyma.11G027700.1 Ribonuclease T(2) / 11 303 -4.87472
Ribonuclease T2
chr2.CM0608.560.r2.zm  Glyma.01G048200.1 NARINGENIN,2-OXOGLUTARATE 4 53 -3.79248
3-DIOXYGENASE
chr2.CM0018.1190.r2.m Glyma.01G228700.1 Naringenin-chalcone synthase / 0 16 -7.06546

Flavonone synthase

chr2.CM0018.760.r2.m  Glyma.01G228700.1 Naringenin-chalcone synthase / 1 103 -6.61962
Flavonone synthase

chr1.LjT39K18.30.r2zm  Glyma.04G147700.1 Naringenin-chalcone synthase / 78 686 -3.24183
Flavonone synthase

chr2.(M0018.730.r2zm  Glyma.01G228700.1 Naringenin-chalcone synthase / 0 83 -9.43178
Flavonone synthase

chr2.CM0018.1300.r2.m Glyma.01G228700.1 Naringenin-chalcone synthase / 0 43 -8.48495
Flavonone synthase

chr5.C(M0077.110.r2zm  Glyma.02G158700.1 Naringenin-chalcone synthase / 6 108 -4.248
Flavonone synthase

chr1.CM0284.240.r2.m Glyma.01G228700.1 Naringenin-chalcone synthase / 7 316 -5.57781
Flavonone synthase

chr1.CM0104.1140.r2.m Glyma.08G109300.1 Dihydrokaempferol 4-reductase 27 108 -2.10201
/ NADPH-dihydromyricetin
reductase

chr2.CM0018.1150.r2.zm Glyma.01G228700.1 Dihydrokaempferol 4-reductase 0 20 -7.38524
/ NADPH-dihydromyricetin
reductase

chr4.CM0119.240.r2.m Glyma.01G166200.1 Thromboxane-A synthase / 11 82 -2.99064
Thromboxane synthetase

chr1.CM0133.560.r2zm  Glyma.04G052100.1 Heme oxygenase (biliverdin- 0 31 -8.01444
producing) / Heme oxygenase
(decyclizing)

chr5.CM0077.210.r2.m Glyma.02G158700.1 Naringenin-chalcone synthase / 1 27 -4.69274
Flavonone synthase

chr2.CM0018.1200.r2.m Glyma.01G228700.1 LEUCOANTHOCYANIDIN 1 83 -6.30857
DIOXYGENASE-RELATED
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*Flavonoid biosynthetic process was not found to be enriched at the yellow stage of floral colour change in L. sessilifolius, given the

TopHat results.

*Lignin biosynthetic process was not found to be expressed at the yellow or red stages of floral colour change in L. sessilifolius,

given the TopHat results.

Table S22. STAR Results: Significantly enriched GO terms corresponding to the yellow stage of a L. sessilifolius flower.

Enriched GO Term: Description Number of associated genes FDR

G0:0044281small molecule metabolic process 105 4.90E-11
G0:0008610lipid biosynthetic process 40 1.10E-08
G0:0044283small molecule biosynthetic process 57 1.30E-08
G0:0006629lipid metabolic process 57 1.30E-08
G0:0046394carboxylic acid biosynthetic process 41 4.80E-08
G0:00434360x0acid metabolic process 58 4.80E-08
G0:00160530rganic acid biosynthetic process 41 4.80E-08
G0:0006082o0rganic acid metabolic process 58 4.80E-08
G0:0019752carboxylic acid metabolic process 58 4.80E-08
G0:0042180cellular ketone metabolic process 59 5.60E-08
G0:0044255cellular lipid metabolic process 41 1.50E-06
GO0:0006633fatty acid biosynthetic process 22 9.80E-06
G0:0032787monocarboxylic acid metabolic process 34 1.30E-05
G0:0006631fatty acid metabolic process 25 2.00E-05
G0:0050896response to stimulus 144 3.20E-05
G0:00551140xidation reduction 63 3.20E-05
G0:0046417chorismate metabolic process 11 3.90E-05
G0:0009073aromatic amino acid family biosynthetic process 11 3.90E-05
G0:0043648dicarboxylic acid metabolic process 15 4.30E-05
G0:0009628response to abiotic stimulus 70 6.20E-05
G0:0042221response to chemical stimulus 93 7.70E-05
G0:0008152metabolic process 288 0.00014
G0:0009072aromatic amino acid family metabolic process 12 0.00037
G0:0008299isoprenoid biosynthetic process 14 0.00046
G0:0010025wax biosynthetic process 8 0.00047
G0:0010166wax metabolic process 8 0.00047

G0:0009058biosynthetic process 135 0.00065
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Enriched GO Term: Description Number of associated genes FDR
G0:0044262cellular carbohydrate metabolic process 38 0.0008
G0:0006720isoprenoid metabolic process 14 0.0021
G0:0006950response to stress 90 0.0021
G0:0044264cellular polysaccharide metabolic process 17 0.0025
G0:0044249cellular biosynthetic process 128 0.003
G0:0005976polysaccharide metabolic process 18 0.0041
G0:0009416response to light stimulus 33 0.006
G0:0030244cellulose biosynthetic process 7 0.006
GO0:0016114terpenoid biosynthetic process 10 0.0063
G0:0006519cellular amino acid and derivative metabolic process 36 0.0063
G0:0016126sterol biosynthetic process 5 0.0063
G0:0033692cellular polysaccharide biosynthetic process 12 0.0063
G0:0005975carbohydrate metabolic process 47 0.0063
G0:0006073cellular glucan metabolic process 14 0.0063
G0:0009314response to radiation 33 0.0068
G0:0044042glucan metabolic process 14 0.0071
G0:0000271polysaccharide biosynthetic process 12 0.0071
G0:0030243cellulose metabolic process 7 0.0071
G0:0016109tetraterpenoid biosynthetic process 6 0.012
G0:0009607response to biotic stimulus 40 0.012
G0:0016117carotenoid biosynthetic process 6 0.012
G0:0046148pigment biosynthetic process 13 0.012
G0:0010038response to metal ion 28 0.013
G0:0009657plastid organization 13 0.013
G0:0006520cellular amino acid metabolic process 24 0.013
G0:0010218response to far red light 7 0.013
G0:0010102lateral root morphogenesis 9 0.014
G0:0010101post-embryonic root morphogenesis 9 0.014
G0:0044237cellular metabolic process 220 0.014
G0:0071669plant-type cell wall organization or biogenesis 12 0.014
G0:0051707response to other organism 38 0.014
G0:0042214terpene metabolic process 7 0.014
G0:0008652cellular amino acid biosynthetic process 15 0.014
G0:0006066alcohol metabolic process 23 0.015
G0:0019748secondary metabolic process 24 0.015
GO0:0034641cellular nitrogen compound metabolic process 58 0.015
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Enriched GO Term: Description Number of associated genes FDR
G0:0009309amine biosynthetic process 16 0.015
G0:0007275multicellular organismal development 74 0.015
G0:0009250glucan biosynthetic process 9 0.015
G0:0009719response to endogenous stimulus 46 0.015
G0:0044106cellular amine metabolic process 25 0.015
G0:0010015root morphogenesis 15 0.015
GO:0016108tetraterpenoid metabolic process 6 0.015
GO:0016116carotenoid metabolic process 6 0.015
G0:0032502developmental process 78 0.015
G0:0010035response to inorganic substance 32 0.016
G0:0044238primary metabolic process 227 0.016
G0:0000162tryptophan biosynthetic process 5 0.016
G0:0010214seed coat development 5 0.016
G0:0046219indolalkylamine biosynthetic process 5 0.016
G0:0007017microtubule-based process 12 0.016
G0:0032501multicellular organismal process 76 0.016
G0:0006721terpenoid metabolic process 10 0.017
G0:0046246terpene biosynthetic process 6 0.017
G0:0042335cuticle development 5 0.019
G0:0051704multi-organism process 44 0.02
G0:0019438aromatic compound biosynthetic process 38 0.021
G0:0044271cellular nitrogen compound biosynthetic process 43 0.022
G0:0009834secondary cell wall biogenesis 5 0.024
G0:0046686response to cadmium ion 22 0.027
G0:0010033response to organic substance 53 0.029
G0:0016125sterol metabolic process 5 0.029
G0:0048528post-embryonic root development 10 0.029
G0:0009110vitamin biosynthetic process 7 0.031
G0:0009308amine metabolic process 26 0.032
G0:0006586indolalkylamine metabolic process 5 0.032
G0:0051273beta-glucan metabolic process 5 0.032
G0:0051274beta-glucan biosynthetic process 5 0.032
G0:0042440pigment metabolic process 13 0.032
GO:0006568tryptophan metabolic process 5 0.032
G0:00717040rganic substance metabolic process 67 0.033
G0:0006766vitamin metabolic process 7 0.033
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Enriched GO Term: Description Number of associated genes FDR
GO0:0071554cell wall organization or biogenesis 18 0.034
G0:0009886post-embryonic morphogenesis 12 0.039
G0:0016051carbohydrate biosynthetic process 16 0.041
G0:0009611response to wounding 15 0.047
G0:0003824catalytic activity 281 1.20E-11
G0:00164910oxidoreductase activity 70 6.70E-05
G0:0005506iron ion binding 27 0.019
G0:0004506squalene monooxygenase activity 5 0.019
G0:0004497monooxygenase activity 11 0.025
G0:0016740transferase activity 100 0.033
G0:0046527glucosyltransferase activity 9 0.042
G0:0016760cellulose synthase (UDP-forming) activity 5 0.047
G0:0016759cellulose synthase activity 5 0.047
G0:0044435plastid part 91 1.20E-19
G0:0044434chloroplast part 90 1.20E-19
G0:0009507chloroplast 113 6.70E-17
G0:0009536plastid 115 8.30E-16
G0:0009526plastid envelope 56 8.90E-15
G0:0009570chloroplast stroma 57 8.90E-15
G0:0009532plastid stroma 57 2.30E-14
G0:0009941chloroplast envelope 53 1.20E-13
G0:0031967organelle envelope 57 1.90E-10
G0:0031975envelope 57 2.00E-10
G0:0044464cell part 311 2.00E-09
G0:0005623cell 311 2.00E-09
G0:0044444cytoplasmic part 197 3.00E-09
G0:0043229intracellular organelle 223 3.00E-08
G0:00432260rganelle 223 3.20E-08
G0:0005737cytoplasm 204 3.20E-08
G0:0043231intracellular membrane-bounded organelle 212 3.60E-08
G0:0043227membrane-bounded organelle 212 4.50E-08
G0:0044446intracellular organelle part 126 7.30E-08
G0:00444220rganelle part 126 9.90E-08
G0:0009579thylakoid 36 7.30E-07
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Enriched GO Term: Description Number of associated genes FDR
GO0:0044424intracellular part 242 8.90E-07
G0:0005622intracellular 243 4.10E-06
G0:0005618cell wall 39 6.30E-06
G0:0030312external encapsulating structure 39 7.20E-06
G0:0031976plastid thylakoid 29 9.80E-06
G0:0009534chloroplast thylakoid 29 9.80E-06
G0:00319840rganelle subcompartment 29 1.00E-05
GO0:0005576extracellular region 36 6.00E-05
G0:0048046apoplast 26 0.0003
G0:0044436thylakoid part 23 0.00082
G0:0016020membrane 154 0.0015
G0:0005886plasma membrane 83 0.0059
G0:0031977thylakoid lumen 8 0.0061
G0:0009535chloroplast thylakoid membrane 19 0.0061
G0:0055035plastid thylakoid membrane 19 0.0062
G0:0010287plastoglobule 7 0.01
G0:0042651thylakoid membrane 19 0.011
G0:0034357photosynthetic membrane 19 0.02
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Table S23. STAR Results: Significantly enriched GO terms corresponding to the red stage of a L. sessilifoliuss flower.

Enriched GO Term: Description Number of associated genes FDR

G0:0009605response to external stimulus 60 1.60E-09
G0:0042221response to chemical stimulus 143 7.20E-08
G0:0009611response to wounding 34 490E-07
G0:0050896response to stimulus 209 9.70E-07
G0:0006810transport 123 9.70E-07
G0:0051234establishment of localization 123 1.00E-06
G0:0051179localization 126 1.60E-06
G0:0009753response to jasmonic acid stimulus 30 1.60E-06
G0:0010033response to organic substance 94 2.20E-06
G0:0009714chalcone metabolic process 11 2.70E-06
G0:0042181ketone biosynthetic process 11 2.70E-06
G0:0009715chalcone biosynthetic process 11 2.70E-06
G0:0009719response to endogenous stimulus 79 3.40E-06
G0:0031540regulation of anthocyanin biosynthetic process 11 2.50E-05
G0:0009725response to hormone stimulus 71 2.90E-05
G0:0009718anthocyanin biosynthetic process 14 3.30E-05
G0:0009962regulation of flavonoid biosynthetic process 12 4.00E-05
G0:0055085transmembrane transport 55 4.40E-05
G0:0006950response to stress 133 5.00E-05
G0:0009813flavonoid biosynthetic process 18 5.10E-05
G0:0043455regulation of secondary metabolic process 14 7.30E-05
G0:0009991response to extracellular stimulus 23 0.00011
G0:0031537regulation of anthocyanin metabolic process 11 0.00025
G0:0046283anthocyanin metabolic process 14 0.00047
G0:0006979response to oxidative stress 35 0.00054
G0:0009699phenylpropanoid biosynthetic process 20 0.00059
G0:0031668cellular response to extracellular stimulus 21 0.00059
G0:0009812flavonoid metabolic process 18 0.00059

G0:0042398cellular amino acid derivative biosynthetic process 27 0.00059



124

Enriched GO Term: Description Number of associated genes FDR
G0:0071496cellular response to external stimulus 21 0.00059
G0:0016137glycoside metabolic process 16 0.00088
G0:0005975carbohydrate metabolic process 67 0.0012
G0:0060918auxin transport 13 0.0012
G0:0009914hormone transport 13 0.0014
G0:0009056catabolic process 57 0.0014
G0:0009926auxin polar transport 12 0.0015
G0:0009628response to abiotic stimulus 87 0.0018
G0:0009629response to gravity 13 0.0018
G0:0031667response to nutrient levels 18 0.0018
G0:0044248cellular catabolic process 52 0.0019
G0:0046148pigment biosynthetic process 18 0.0028
G0:0016139glycoside catabolic process 7 0.0033
G0:0016036cellular response to phosphate starvation 12 0.0033
G0:0010224response to UV-B 14 0.0034
G0:0006811ion transport 41 0.0037
G0:0044283small molecule biosynthetic process 54 0.0038
G0:0019748secondary metabolic process 34 0.0038
G0:0006527arginine catabolic process 5 0.0051
G0:0051704multi-organism process 63 0.0074
G0:0042440pigment metabolic process 19 0.0082
G0:0042594response to starvation 15 0.0083
G0:0031669cellular response to nutrient levels 16 0.0093
G0:0006814sodium ion transport 7 0.0098
G0:0009737response to abscisic acid stimulus 33 0.01
G0:00093110ligosaccharide metabolic process 11 0.01
G0:0009733response to auxin stimulus 25 0.012
G0:0005984disaccharide metabolic process 10 0.012
G0:0009698phenylpropanoid metabolic process 21 0.013
G0:0009607response to biotic stimulus 53 0.016



Enriched GO Term: Description

Number of associated genes FDR
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G0:0006575cellular amino acid derivative metabolic process
G0:0046395carboxylic acid catabolic process
G0:00160540rganic acid catabolic process
G0:0044282small molecule catabolic process
G0:0009267cellular response to starvation
G0:0009411response to UV

G0:0016052carbohydrate catabolic process
G0:0008216spermidine metabolic process
G0:0008295spermidine biosynthetic process
G0:0006595polyamine metabolic process
G0:0051707response to other organism
G0:0030001metal ion transport

G0:0005991trehalose metabolic process
G0:0006970response to osmotic stress
G0:0010817regulation of hormone levels
G0:0009065glutamine family amino acid catabolic process
G0:0009310amine catabolic process

G0:0044275cellular carbohydrate catabolic process
G0:0006820anion transport

G0:0015698inorganic anion transport
G0:0009414response to water deprivation
G0:0010035response to inorganic substance
G0:0030036actin cytoskeleton organization
G0:0005215transporter activity
G0:0022857transmembrane transporter activity
G0:0022891substrate-specific transmembrane transporter activity
G0:0022892substrate-specific transporter activity
G0:0016210naringenin-chalcone synthase activity
G0:0016798hydrolase activity, acting on glycosyl bonds

G0:0004553hydrolase activity, hydrolyzing O-glycosyl compounds

29

13

13

28

14

15

17

50

23

35

19

10

15

15

10

22

41

11

79

69

59

62

11

40

38

0.016
0.016
0.016
0.017
0.018
0.018
0.019
0.024
0.024
0.024
0.024
0.024
0.024
0.026
0.026
0.031
0.032
0.039
0.039
0.041
0.045
0.047
0.047
2.20E-07
2.20E-07
1.40E-06
1.40E-06
1.90E-06
2.10E-05

2.70E-05



Enriched GO Term: Description

Number of associated genes FDR
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G0:0015291secondary active transmembrane transporter activity
G0:0016791phosphatase activity

G0:0042578phosphoric ester hydrolase activity
G0:0016787hydrolase activity

G0:0022804active transmembrane transporter activity
G0:0003779actin binding

GO0:0015144carbohydrate transmembrane transporter activity
G0:0003824catalytic activity

G0:0015075ion transmembrane transporter activity
G0:0015103inorganic anion transmembrane transporter activity
G0:0004650polygalacturonase activity

G0:0016746transferase activity, transferring acyl groups
G0:0008509anion transmembrane transporter activity
G0:0015294solute:cation symporter activity
G0:0015295solute:hydrogen symporter activity
G0:0008092cytoskeletal protein binding
G0:0008234cysteine-type peptidase activity

G0:0008324cation transmembrane transporter activity
G0:0051119sugar transmembrane transporter activity
G0:0046943carboxylic acid transmembrane transporter activity
G0:0015297antiporter activity

G0:00053420rganic acid transmembrane transporter activity
G0:0015293symporter activity

G0:0005773vacuole

G0:0000325plant-type vacuole

G0:0016020membrane

G0:0009705plant-type vacuole membrane
G0:0044437vacuolar part

G0:0005774vacuolar membrane

G0:0044464cell part

24

27

152

36

12

11

346

37

11

10

26

14

15

12

26

10

13

10

77

20

229

17

41

41

397

3.20E-05

0.00012

0.00015

0.00017

0.00021

0.00066

0.00073

0.00073

0.0041

0.018

0.024

0.024

0.029

0.031

0.031

0.031

0.031

0.031

0.031

0.031

0.035

0.041

0.041

6.50E-07

0.00014

0.00017

0.00075

0.022

0.022

0.023
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Table S24. Yellow Stage STAR Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR=1). The first
column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The second

column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLAST ID G. max description Counts per Counts per LogzFC
gene gene (Red)
(Yellow)
chr5.C(M1077.590.r2zm  Glyma.03G187000.1 Trans-zeatin O-beta-D- 11.82 0 6.526304
glucosyltransferase / Zeatin O-
glucosyltransferase
chr3.LjT10E18.60.r2.2m  Glyma.10G210600.1 B3 DNA binding domain (B3) // 43 6 2.664685

Auxin response factor
(Auxin_resp)
chr1.CM0410.460.r2.m  Glyma.18G268100.1 Isoflavone-7-0-beta-glucoside 24.83 0 7.577035
6"-0-malonyltransferase /
Flavone/flavonol 7-0-beta-D-

glucoside malonyltransferase

chr3.CM0106.330.r2.zm  Glyma.13G344700.1 B-BOX TYPE ZINC FINGER- 157 18 2.963609
CONTAINING PROTEIN-
RELATED

chr1.CM0476.410.r2.a Glyma.04G227700.1 FLAVONE 3'-0- 495 98 2.182379

METHYLTRANSFERASE 1
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Table S25. Red Stage STAR Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR = 0.00059) . The
first column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The
second column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.

L. japonicus ID G. max BLAST ID

G. max description Counts per Counts per LogzFC

gene gene (Red)
(Yellow)

chr2.CM0608.560.r2.m Glyma.01G048200.1  Ribonuclease T(2) / Ribonuclease 11 128 -3.67758
T2

chr4.CM0119.240.r2.m Glyma.01G166200.1 = NARINGENIN,2-OXOGLUTARATE 155.05 921.11 -2.72273
3-DIOXYGENASE

chr3.LjB14006.120.r2.a Glyma.01G166200.1 = NARINGENIN,2-OXOGLUTARATE 2.95 51.89 -4.20965
3-DIOXYGENASE

chr3.CM0590.770.r2.d Glyma.01G228700.1  Naringenin-chalcone synthase / 0 39.5 -8.40463
Flavonone synthase

chr1.CM0284.250.r2.m Glyma.01G228700.1  Naringenin-chalcone synthase / 0 48.1 -8.66696
Flavonone synthase

chr3.CM0590.840.r2.m Glyma.01G228700.1  Naringenin-chalcone synthase / 0 39.5 -8.40463
Flavonone synthase

chr2.CM0018.1190.r2.m Glyma.01G228700.1  Naringenin-chalcone synthase / 8.81 182.32 -4.4707
Flavonone synthase

chr2.CM0018.760.r2.m Glyma.01G228700.1  Naringenin-chalcone synthase / 2.85 307.57 -6.77327
Flavonone synthase

chr2.CM0018.730.r2.m Glyma.01G228700.1  Naringenin-chalcone synthase / 8.15 367.98 -5.65332
Flavonone synthase

chr2.CM0018.1300.r2.m Glyma.01G228700.1 = Naringenin-chalcone synthase / 0 72.45 -9.25074
Flavonone synthase

chr1.CM0284.240.r2.m Glyma.01G228700.1  Naringenin-chalcone synthase / 11.42 767.23 -6.25955
Flavonone synthase

chr2.CM0018.1150.r2.m Glyma.01G228700.1 = Naringenin-chalcone synthase / 5.77 256.13 -5.53724
Flavonone synthase

chr2.CM0018.1200.r2.m Glyma.01G228700.1  Naringenin-chalcone synthase / 9.38 468.71 -5.83578
Flavonone synthase

chr5.C(M0077.110.r2.m Glyma.02G158700.1  Dihydrokaempferol 4-reductase / 20 321 -4.14841
NADPH-dihydromyricetin
reductase

chr1.CM0133.560.r2.m Glyma.04G052100.1  Thromboxane-A synthase / 0 41 -8.44015
Thromboxane synthetase

chr1.LjT39K18.30.r2.m Glyma.04G147700.1  Heme oxygenase (biliverdin- 115 1030 -3.31429

producing) / Heme oxygenase

(decyclizing)
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L. japonicus ID G. max BLAST ID G. max description Counts per Counts per LogzFC
gene gene (Red)
(Yellow)
chr1.CM0104.1140.r2.m Glyma.08G109300.1 = Naringenin-chalcone synthase / 70 354 -2.48893

Flavonone synthase
chr2.CM0021.2820.r2.m Glyma.11G027700.1 = LEUCOANTHOCYANIDIN 14 833 -6.03436
DIOXYGENASE-RELATED



Table S26. Yellow Stage STAR Results: Genes for enzymes annotated to GO:0009808 (Lignin metabolic process, FDR=0.92). The first
column lists differentially expressed (FDR<0.005) assembled RNA-seq reads that have mapped to the Lotus japonicus genome. The second

column is their soybean (Glycine max) BLAST homolog, followed by expression at two stages of flower development.
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L. japonicus ID G. max BLAST ID G. max description Counts per Counts per LogzFC
gene gene (Red)
(Yellow)
chr6.CM0385.240.r2.d Glyma.09G038500.1 CHITINASE-LIKE PROTEIN 1 159 16  3.15060
chr6.CM0084.30.r2.m Glyma.02G224800.1 LACCASE-16 51 3  3.88250
chr4.CM0387.960.r2.zm  Glyma.07G258700.1 BETA-GLUCOSIDASE 45- 16 0 693742
RELATED
chr2.CM0249.1520.r2.m Glyma.01G173500.1 LACCASE-11 46 1 5.21342
chr1.CM0476.410.r2.a Glyma.04G227700.1 FLAVONE 3'-0- 495 98  2.18237

*Lignin biosynthetic process was not found to be expressed at the red stage of floral colour change in L. sessilifolius, given the

STAR results.

METHYLTRANSFERASE 1



131

Table S27. Trinity Results: Significantly enriched GO terms corresponding to the yellow stage of a L. sessilifolius flower.

Enriched GO category Number of associated genes FDR

G0:0034641cellular nitrogen compound metabolic process 80 4.90E-07
G0:0009791post-embryonic development 138 4.90E-07
G0:0009628response to abiotic stimulus 183 4.90E-07
G0:00434360x0acid metabolic process 119 2.30E-06
G0:0006082o0rganic acid metabolic process 119 2.30E-06
G0:0019752carboxylic acid metabolic process 119 2.30E-06
G0:0042180cellular ketone metabolic process 120 2.40E-06
G0:0006629lipid metabolic process 111 1.70E-05
G0:0009416response to light stimulus 87 2.80E-05
G0:0048610reproductive cellular process 15 2.80E-05
G0:0032787monocarboxylic acid metabolic process 71 3.50E-05
G0:0009606tropism 29 4.00E-05
G0:0009314response to radiation 88 4.10E-05
G0:0018130heterocycle biosynthetic process 28 0.0002
G0:0009734auxin mediated signaling pathway 28 0.0002
G0:0044262cellular carbohydrate metabolic process 77 0.0002
G0:0046394carboxylic acid biosynthetic process 64 0.0002
G0:00160530rganic acid biosynthetic process 64 0.0002
G0:0046417chorismate metabolic process 16 0.0002
G0:0009073aromatic amino acid family biosynthetic process 16 0.0002
GO:0016114terpenoid biosynthetic process 23 0.00024
G0:0009072aromatic amino acid family metabolic process 19 0.00029
GO:0016108tetraterpenoid metabolic process 15 0.00039
GO:0016116carotenoid metabolic process 15 0.00039
G0:0009886post-embryonic morphogenesis 24 0.00043
G0:0046148pigment biosynthetic process 29 0.0006
G0:0016109tetraterpenoid biosynthetic process 12 0.00071
G0:0016117carotenoid biosynthetic process 12 0.00071
G0:0008299isoprenoid biosynthetic process 25 0.00073
G0:0010382cellular cell wall macromolecule metabolic process 8 0.00077
GO:0006631fatty acid metabolic process 41 0.0009
G0:0042440pigment metabolic process 31 0.00098
G0:0009629response to gravity 22 0.001
G0:0043648dicarboxylic acid metabolic process 20 0.0012
G0:0010876lipid localization 8 0.002
G0:0006721terpenoid metabolic process 25 0.0021
G0:0006720isoprenoid metabolic process 28 0.0021
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Enriched GO category Number of associated genes FDR

GO0:0046246terpene biosynthetic process 11 0.0031
G0:0044264cellular polysaccharide metabolic process 39 0.0037
G0:0008610lipid biosynthetic process 61 0.0038
G0:0019748secondary metabolic process 71 0.004
G0:0044271cellular nitrogen compound biosynthetic process 50 0.0046
G0:0006073cellular glucan metabolic process 30 0.0046
G0:0009605response to external stimulus 75 0.0063
G0:0019438aromatic compound biosynthetic process 44 0.0078
G0:0016051carbohydrate biosynthetic process 48 0.0079
G0:0009630gravitropism 19 0.0082
G0:0010166wax metabolic process 11 0.011
G0:0044042glucan metabolic process 30 0.012
G0:0010025wax biosynthetic process 10 0.013
G0:0009733response to auxin stimulus 50 0.014
G0:0009637response to blue light 15 0.014
G0:0050896response to stimulus 362 0.018
G0:0044255cellular lipid metabolic process 78 0.023
G0:0005976polysaccharide metabolic process 43 0.028
G0:0042214terpene metabolic process 12 0.028
G0:0006633fatty acid biosynthetic process 26 0.034
G0:0009266response to temperature stimulus 66 0.035
G0:0030244cellulose biosynthetic process 11 0.035
G0:0009638phototropism 11 0.038
G0:0005975carbohydrate metabolic process 106 0.038
G0:0009834secondary cell wall biogenesis 12 0.04
G0:0042546cell wall biogenesis 24 0.045
G0:0033692cellular polysaccharide biosynthetic process 27 0.05
G0:0016829lyase activity 55 0.017
G0:00164910oxidoreductase activity 152 0.017
G0:0035251UDP-glucosyltransferase activity 26 0.017
G0:0009055electron carrier activity 69 0.02
GO:0016860intramolecular oxidoreductase activity 12 0.02
G0:0008194UDP-glycosyltransferase activity 35 0.02
G0:0046527glucosyltransferase activity 28 0.02
G0:0016835carbon-oxygen lyase activity 23 0.028
G0:0016760cellulose synthase (UDP-forming) activity 10 0.029
G0:0008757S-adenosylmethionine-dependent methyltransferase 21 0.029

activity
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Enriched GO category Number of associated genes FDR

G0:0004497monooxygenase activity 37 0.038
G0:0016758transferase activity, transferring hexosyl groups 46 0.038
G0:0009507chloroplast 222 2.30E-12
G0:0009536plastid 234 1.50E-11
G0:0044434chloroplast part 80 2.50E-08
G0:0044435plastid part 85 2.30E-07
G0:0005618cell wall 74 5.00E-07
G0:0009505plant-type cell wall 65 1.00E-06
G0:0030312external encapsulating structure 76 1.70E-06
G0:0009535chloroplast thylakoid membrane 42 1.90E-06
G0:0055035plastid thylakoid membrane 42 1.10E-05
G0:0044444cytoplasmic part 485 1.50E-05
G0:0009534chloroplast thylakoid 42 3.40E-05
G0:0005737cytoplasm 542 9.40E-05
G0:0010287plastoglobule 17 9.40E-05
G0:0042651thylakoid membrane 42 9.80E-05
G0:0031976plastid thylakoid 42 0.00016
G0:00319840rganelle subcompartment 42 0.00023
G0:0044436thylakoid part 42 0.001
G0:0044464cell part 901 0.001
G0:0005623cell 901 0.001
G0:0009941chloroplast envelope 21 0.0057
G0:0031225anchored to membrane 27 0.0064
G0:0009514glyoxysome 5 0.033
G0:0034357photosynthetic membrane 43 0.04
G0:0043227membrane-bounded organelle 561 0.049



Table S$28. Trinity Results: Significantly enriched GO terms corresponding to the red stage of a L. sessilifolius flower.

Enriched GO category: Description

Number of associated FDR

genes
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G0:0050896response to stimulus
G0:0010035response to inorganic substance
G0:0048610reproductive cellular process
G0:0042221response to chemical stimulus
G0:0009414response to water deprivation
G0:0009415response to water
G0:0010033response to organic substance
G0:0006950response to stress
G0:0009719response to endogenous stimulus
G0:0034641cellular nitrogen compound metabolic process
G0:0009737response to abscisic acid stimulus
G0:0010876lipid localization
G0:0009624response to nematode
G0:0006970response to osmotic stress
G0:0009628response to abiotic stimulus
G0:0009651response to salt stress
G0:0009725response to hormone stimulus
G0:0009607response to biotic stimulus
G0:0005975carbohydrate metabolic process
G0:0030001metal ion transport
G0:0044262cellular carbohydrate metabolic process
G0:0051707response to other organism

G0:0042398cellular amino acid derivative biosynthetic process

G0:0010038response to metal ion
G0:00434360x0acid metabolic process
G0:0046174polyol catabolic process
G0:00060820rganic acid metabolic process
G0:0009611response to wounding
G0:0019752carboxylic acid metabolic process
G0:0051704multi-organism process
G0:0006813potassium ion transport
G0:0042180cellular ketone metabolic process
G0:0006811ion transport
G0:0009605response to external stimulus

G0:0006575cellular amino acid derivative metabolic process

G0:0006519cellular amino acid and derivative metabolic process

G0:0009751response to salicylic acid stimulus

503
54
20

284
57
58

197

325

168
85
75
11
48
73

202
61

151

137

140
52
87

126
54
32

121

121
41
121
152
19
121
83
88
65
107
39

3.40E-08
5.50E-08
4.00E-07
6.20E-07
4.40E-06
6.00E-06
6.00E-06
1.40E-05
1.50E-05
6.20E-05
1.10E-04
1.10E-04
1.10E-04
0.00015
0.00019
0.00019
0.00039
0.0013
0.0016
0.0022
0.0024
0.0024
0.0056
0.01
0.01
0.01
0.01
0.01
0.01
0.012
0.017
0.017
0.02
0.021
0.026
0.026
0.026



Enriched GO category Number of associated genes
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FDR

G0:0010107potassium ion import

G0:0044106cellular amine metabolic process
G0:0009991response to extracellular stimulus
G0:0016791phosphatase activity

G0:0042578phosphoric ester hydrolase activity
G0:0022891substrate-specific transmembrane transporter activity
G0:0022857transmembrane transporter activity
G0:0015291secondary active transmembrane transporter activity
G0:0004553hydrolase activity, hydrolyzing O-glycosyl compounds
G0:0022892substrate-specific transporter activity
G0:0009055electron carrier activity
G0:0016798hydrolase activity, acting on glycosyl bonds
G0:0005506iron ion binding

G0:0022804active transmembrane transporter activity
G0:0005215transporter activity

G0:0015075ion transmembrane transporter activity
G0:00083740-acyltransferase activity

G0:0020037heme binding

G0:0016021integral to membrane

G0:0031224intrinsic to membrane

G0:0050896response to stimulus

G0:0010035response to inorganic substance
G0:0048610reproductive cellular process
G0:0042221response to chemical stimulus
G0:0009414response to water deprivation
G0:0009415response to water

G0:0010033response to organic substance
G0:0006950response to stress

G0:0009719response to endogenous stimulus
G0:0034641cellular nitrogen compound metabolic process
G0:0009737response to abscisic acid stimulus
G0:0010876lipid localization

G0:0009624response to nematode

G0:0006970response to osmotic stress
G0:0009628response to abiotic stimulus
G0:0009651response to salt stress

G0:0009725response to hormone stimulus

G0:0009607response to biotic stimulus

66
33
50
56
116
140
54
62
132
83
65
85
98
173
86
18
51
199
224
503
54
20
284
57
58
197
325
168
85
75
11
48
73
202
61
151
137

0.034
0.034
0.049
0.00063
0.0011
0.0063
0.008
0.012
0.012
0.013
0.013
0.015
0.017
0.017
0.023
0.026
0.031
0.043
0.0099
0.03
3.40E-08
5.50E-08
4.00E-07
6.20E-07
4.40E-06
6.00E-06
6.00E-06
1.40E-05
1.50E-05
6.20E-05
1.10E-04
1.10E-04
1.10E-04
0.00015
0.00019
0.00019
0.00039
0.0013



Enriched GO category Number of associated genes

FDR
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G0:0005975carbohydrate metabolic process

G0:0030001metal ion transport

G0:0044262cellular carbohydrate metabolic process
G0:0051707response to other organism

G0:0042398cellular amino acid derivative biosynthetic process
G0:0010038response to metal ion

G0:00434360x0acid metabolic process

G0:0046174polyol catabolic process

G0:0006082o0rganic acid metabolic process
G0:0009611response to wounding

G0:0019752carboxylic acid metabolic process
G0:0051704multi-organism process

G0:0006813potassium ion transport

G0:0042180cellular ketone metabolic process

G0:0006811ion transport

G0:0009605response to external stimulus

G0:0006575cellular amino acid derivative metabolic process
G0:0006519cellular amino acid and derivative metabolic process
G0:0009751response to salicylic acid stimulus
G0:0010107potassium ion import

G0:0044106cellular amine metabolic process
G0:0009991response to extracellular stimulus
G0:0016791phosphatase activity

G0:0042578phosphoric ester hydrolase activity
G0:0022891substrate-specific transmembrane transporter activity
G0:0022857transmembrane transporter activity
G0:0015291secondary active transmembrane transporter activity
G0:0004553hydrolase activity, hydrolyzing O-glycosyl compounds
G0:0022892substrate-specific transporter activity
G0:0009055electron carrier activity

G0:0016798hydrolase activity, acting on glycosyl bonds
G0:0005506iron ion binding

G0:0022804active transmembrane transporter activity
GO0:0005215transporter activity

G0:0015075ion transmembrane transporter activity
G0:00083740-acyltransferase activity

G0:0020037heme binding

G0:0016021integral to membrane

140
52
87

126
54
32

121

121
41
121
152
19
121
83
88
65
107
39

66
33
50
56
116
140
54
62
132
83
65
85
98
173
86
18
51
199

0.0016
0.0022
0.0024
0.0024
0.0056
0.01
0.01
0.01
0.01
0.01
0.01
0.012
0.017
0.017
0.02
0.021
0.026
0.026
0.026
0.034
0.034
0.049
0.00063
0.0011
0.0063
0.008
0.012
0.012
0.013
0.013
0.015
0.017
0.017
0.023
0.026
0.031
0.043
0.0099



Enriched GO category Number of associated genes

FDR
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G0:0031224intrinsic to membrane

G0:0022857transmembrane transporter activity
G0:0015291secondary active transmembrane transporter activity
G0:0004553hydrolase activity, hydrolyzing O-glycosyl compounds
G0:0022892substrate-specific transporter activity
G0:0009055electron carrier activity

G0:0016798hydrolase activity, acting on glycosyl bonds
G0:0005506iron ion binding

G0:0022804active transmembrane transporter activity
G0:0005215transporter activity

G0:0015075ion transmembrane transporter activity
G0:00083740-acyltransferase activity

G0:0020037heme binding

G0:0016021integral to membrane

G0:0031224intrinsic to membrane

224
140
54
62
132
83
65
85
98
173
86
18
51
199
224

0.03
0.008
0.012
0.012
0.013
0.013
0.015
0.017
0.017
0.023
0.026
0.031
0.043

0.0099

0.03



138

Table S29. Red Stage Trinity Results: Genes for enzymes annotated to G0:0009813 (Flavonoid biosynthetic process, FDR=0.11). The first

two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the Lotus japonicus genome.

The third column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts per Log2FC
gene gene (Red)
(Yellow)

TRINITY_DN51676_chr2.CM0641.560.nc  Glyma.01G048200.1  Ribonuclease T(2) / 11 353 -5.0898
cl g2 Ribonuclease T2
TRINITY_DN51676_chr2.CM0641.550.nc  Glyma.01G048400.1  Ribonuclease T(2) / 19 1992 -6.8045
cl gl Ribonuclease T2
TRINITY_DN50283_chr2.CM0124.40.nc Glyma.01G067100.1  F11M15.8 PROTEIN- 17 300 -4.2331
c0_g1 RELATED
TRINITY_DN52390_chr4.CM0119.240.nc  Glyma.02G048400.1  NARINGENIN,2- 276 1893 -2.8794
c0_gl OXOGLUTARATE 3-

DIOXYGENASE (F3H)
TRINITY_DN52643_chr2.CM0124.280.nd  Glyma.02G124700.1  Codeine 3-O- 180 884 -2.3973
clgl demethylase / Codeine

0-demethylase
TRINITY_DN44592_chr1.CM0133.170.nc  Glyma.04G052100.1  Thromboxane-A 0 38 -8.3044
cl gl synthase /

Thromboxane

synthetase
TRINITY_DN52292_LjT09A12.100.nd Glyma.06G103200.1 CRYPTOCHROME-1 365 4597 -3.7563
c0_g1
TRINITY_DN52780_chr4.CM0429.360.nc ~ Glyma.06G202300.1  FLAVONOID 3'- 7 2073 -8.2859
c0_gl MONOOXYGENASE
TRINITY_DN36546_chr3.CM0208.350.nc  Glyma.07G048600.1 F3H7.17 PROTEIN 93 520 -2.5836
c0_g1
TRINITY_DN45435_chr4.CM0387.330.nc  Glyma.08G092800.1  2-OXOGLUTARATE 0 2374 -14.265
c0_gl (20G) AND FE(ID)-

DEPENDENT

OXYGENASE

SUPERFAMILY

PROTEIN-RELATED
TRINITY_DN46871_LjSGA_066111.1 Glyma.08G110000.1  Quinate O- 5 35 -2.8775

c0_g2

hydroxycinnamoyltrans

ferase /
Hydroxycinnamoyl
coenzyme A-quinate

transferase
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts per Log2FC
gene (Red)

TRINITY_DN45808_LjSGA_081858.1 Glyma.10G138800.1  TRANSCRIPTION 0 47 -8.6102
c0_gl FACTOR PIF3
TRINITY_DN54168_chr1.CM0284.240.nc  Glyma.11G011500.1  Naringenin-chalcone 17 1134 -6.1510
c0_gl synthase / Flavonone

synthase
TRINITY_DN54168_chr1.CM0591.360.nd Glyma.11G011500.1  Naringenin-chalcone 65 4382 -6.1743
c0_g2 synthase / Flavonone

synthase
TRINITY_DN53094_chr2.CM0304.350.nc  Glyma.11G027700.1 = LEUCOANTHOCYANIDI 30 3761 -7.0659
c0_gl N DIOXYGENASE-

RELATED (ANS)
TRINITY_DN47758_LjT35E03.200.nd Glyma.12G194000.1 MULTIDRUG 50 664 -3.8298
c0_gl RESISTANCE PROTEIN
TRINITY_DN53202_chr3.CM0711.140.nd  Glyma.12G199800.1  Transferase family 12 456 -5.3349
c0_gl (Transferase)
TRINITY_DN53800_chr6.CM0055.290.nc  Glyma.13G255800.1  Anthocyanidin 3-0- 262 3390 -3.7951
c0_gl glucosyltransferase /

Uridine

diphosphoglucose-

anthocyanidin 3-0-

glucosyltransferase //

Flavonol 3-0-

glucosyltransferase /

UDP-glucose flavonol 3-

O-glucosyltransferase
TRINITY_DN50775_chr3.CM0711.100.nd  Glyma.13G302300.1 = COUMAROYL- 0 6587.81 -15.737
c0_gl COA:ANTHOCYANIDIN

3-0-GLUCOSIDE-6"-0-

COUMAROYLTRANSFE

RASE 1-RELATED
TRINITY_DN49460_LjSGA_019127.1 Glyma.17G061000.1  SPERMIDINE 1 786 -9.5451
c0_g1 HYDROXYCINNAMOYL

TRANSFERASE
TRINITY_DN52789_chr5.C(M0077.790.nc ~ Glyma.17G252200.1  Dihydrokaempferol 4- 19 434 -4.6063
c0_gl reductase / NADPH-

dihydromyricetin

reductase
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts per Log2FC

gene gene (Red)

(Yellow)
TRINITY_DN52652_chr1.CM0593.380.nc  Glyma.19G105100.1  Naringenin-chalcone 145 660 -2.2875
cl gl synthase / Flavonone

synthase

TRINITY_DN49414_chr1.CM0012.680.nd Glyma.19G187000.1  UDP- 136 1143 -3.1720
c0_gl GLYCOSYLTRANSFERA

SE 73C7
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Table S30. Yellow Stage Trinity Results: Genes for enzymes annotated to GO:0009813 (Flavonoid biosynthetic process, FDR=1). The first

two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the Lotus japonicus genome.

The third column is their soybean BLAST equivalent, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts  Log2FC
gene per gene
(Yellow) (Red)

TRINITY_DN45233_chr4.CM0227.650.nc  Glyma.02G104600.1 = GLUCOSYL/GLUCURON 65 9 27339
c0_gl OSYL TRANSFERASES
TRINITY_DN45432_chr2.CM0124.350.nd  Glyma.02G125100.1  2-OXOGLUTARATE 319 45 27201
c0_gl (20G) AND FE(ID)-

DEPENDENT

OXYGENASE

SUPERFAMILY

PROTEIN-RELATED
TRINITY_DN51740_LjSGA_017175.2 Glyma.04G227700.1  FLAVONE 3'-0- 1247 281  2.0472
c2_g2 METHYLTRANSFERASE

1
TRINITY_DN45545_chr3.LjT10E18.60.nc  Glyma.12G174100.1  AUXIN RESPONSE 23 24  3.3450
c0_g1 FACTOR 10-RELATED
TRINITY_DN52633_LjSGA_025000.1 Glyma.12G235100.1  OXIDOREDUCTASE, 962 155  2.5307
c4 gl 20G-FE Il OXYGENASE

FAMILY PROTEIN
TRINITY_DN39800_chr1.LjB17A22.120.nc Glyma.13G082300.1 = FLAVONOL SYNTHASE 1601 112 3.7338
c0_g1 3-RELATED
TRINITY_DN51578_LjSGA_065630.1 Glyma.18G208600.1  GLUCOSYL/GLUCURON 1413 162  3.0216
c0_gl OSYL TRANSFERASES
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Table S31. Similarly Expressed Trinity Results: Genes for enzymes annotated to G0:0009813 (Flavonoid biosynthetic process, FDR=). The
first two columns list Trinity contigs expresand gene names as annotated by BLASTing the Lotus japonicus genome. The third column is

their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts LogzFC
gene per gene
(Yellow) (Red)

TRINITY_DN41192_chr5.CM0077.690.nc  Glyma.02G158700.1  Dihydrokaempferol 4- 2 0 4.0402
c0_gl reductase / NADPH-

dihydromyricetin

reductase
TRINITY_DN25538_chr1.CM0122.460.nc  Glyma.03G222100.2  NITROGEN 38 14 1.3309
c0_gl REGULATORY

PROTEIN P-II
TRINITY_DN48324_chr1.CM0476.340.nd Glyma.04G228000.1  PROTEIN 493 570 -0.3114
c0_g1 TRANSPARENT TESTA

GLABRA 1
TRINITY_DN49922_chr4.CM0007.970.nc  Glyma.05G127300.2  26S PROTEASOME 214 247 -0.3088
c0_gl NON-ATPASE

REGULATORY

SUBUNIT 8
TRINITY_DN41679_chr4.CM0042.2280.nc Glyma.05G245800.1 = PATHOGENESIS- 3 0 4.5957
c0_gl1 RELATED

THAUMATIN-LIKE

PROTEIN-RELATED
TRINITY_DN36305_chr1.CM0033.750.nc  Glyma.10G053500.1 B3 DNA binding 6 0 5.5655
c0_gl domain (B3) // Auxin

response factor

(Auxin_resp)
TRINITY_DN38832_LjSGA_024944.1 Glyma.10G210600.1 B3 DNA binding 28 4 2.6690
c0_gl domain (B3) // Auxin

response factor

(Auxin_resp)
TRINITY_DN31599_chr3.LjT10E18.60.nc  Glyma.11G145500.1  AUXIN RESPONSE 8 0 5.9729
c0_g1 FACTOR 10-RELATED
TRINITY_DN18931_LjSGA_078422.1 Glyma.11G145500.1  AUXIN RESPONSE 1 2 -1.0110
c0_gl FACTOR 10-RELATED
TRINITY_DN45545_chr3.LjT10E18.60.nc  Glyma.12G174100.1 = AUXIN RESPONSE 23 2.4 3.3450
c0_g1 FACTOR 10-RELATED
TRINITY_DN56369_chr3.CM0590.460.nd  Glyma.13G279600.1  COP1-INTERACTING 4 0 4.9957

c0_gl

PROTEIN 7 (CIP7)
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G. max BLAST ID
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Gene description Counts per Counts per LogzFC
gene gene (Red)
(Yellow)

TRINITY_DN50775_chr3.CM0711.100.nd
c0_gl

TRINITY_DN45545_chr3.LjT10E18.60.nc
c2_gl
TRINITY_DN52789_chr5.CM0077.690.nc
c0_g2

TRINITY_DN55140_chr5.CM0077.690.nc
c0_gl1

TRINITY_DN53766_chr1.CM0410.100.nc

c0_g2

TRINITY_DN33124_chr1.CM0410.130.nc
c0_g1

TRINITY_DN57182_chr1.CM0410.130.nc
c0_g1

Glyma.13G302300.1

Glyma.13G325200.1

Glyma.14G072700.1

Glyma.14G072700.1

Glyma.18G268100.1

Glyma.18G268100.1

Glyma.18G268100.1

COUMAROYL- 0 658781 -15.7376
COA:ANTHOCYANIDIN

3-0-GLUCOSIDE-6"-0-

COUMAROYLTRANSFE

RASE 1-RELATED

AUXIN RESPONSE 4 0 4.9957
FACTOR 10-RELATED

Dihydrokaempferol 4- 18 3 2.4363
reductase / NADPH-

dihydromyricetin

reductase

Dihydrokaempferol 4- 0 2 -4.1364
reductase / NADPH-

dihydromyricetin

reductase

Isoflavone-7-0-beta- 187 206 -0.2415
glucoside 6''-0-

malonyltransferase /

Flavone/flavonol 7-0-

beta-D-glucoside

malonyltransferase

Isoflavone-7-0-beta- 10 6 0.6246
glucoside 6'"'-0-

malonyltransferase /

Flavone/flavonol 7-0-

beta-D-glucoside

malonyltransferase

Isoflavone-7-0-beta- 12 7 0.6663
glucoside 6"-0-

malonyltransferase /

Flavone/flavonol 7-0-

beta-D-glucoside

malonyltransferase
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Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts per Log2FC
gene gene (Red)
(Yellow)

TRINITY_DN6325_c chr1.CM0410.130.nc  Glyma.18G268100.1 Isoflavone-7-0-beta- 5 1 2.0924
0_gl glucoside 6"-0-

malonyltransferase /

Flavone/flavonol 7-0-

beta-D-glucoside

malonyltransferase
TRINITY_DN53766_chr1.CM0410.80.nc Glyma.18G268100.1  Isoflavone-7-O-beta- 187 206 -0.2415
c0_g2 glucoside 6'"-0-

malonyltransferase /

Flavone/flavonol 7-0-

beta-D-glucoside

malonyltransferase
TRINITY_DN54421_chr1.CM0410.40.nc Glyma.18G268600.1  Isoflavone-7-O-beta- 407 21172 0.8384
c2_g4 glucoside 6"-0-

malonyltransferase /

Flavone/flavonol 7-0-

beta-D-glucoside

malonyltransferase
TRINITY_DN53649_chr1.CM0222.40.nc Glyma.19G106900.1 WD REPEAT 211 148 0.4092
c3_gl CONTAINING PROTEIN
TRINITY_DN41800_LjSGA_045968.2 Glyma.20G180000.1  Glyma.20G180000.1.p - 4 0 4.9957
c0_g1 (M=20)

PF02362//PF06507 -
TRINITY_DN45569_LjSGA_045968.2 Glyma.20G180000.1  Glyma.20G180000.1.p - 1 00
cl gl (M=20)

PF02362//PF06507 -
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Table S32. Yellow Stage Trinity Results: Genes for enzymes annotated to the over-represented GO:0009809 (Lignin biosynthetic process,
FDR=1). The first two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the Lotus

japonicus genome. The third column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts per Log2FC

gene gene (Red)

(Yellow)
TRINITY_DN45532_chr2.CM0249.1210.nc Glyma.01G173600.1 = LACCASE-11 23 0 74814
c2_gl
TRINITY_DN45532_chr2.CM0249.1210.nc Glyma.01G173600.1 = LACCASE-11 17 0 7.0482
c4 gl
TRINITY_DN46194_chr4.CM0227.500.nc  Glyma.02G103500.1  O-METHYLTRANSFERASE- 8146 826  3.1995
c0_g1 RELATED
TRINITY_DN51740_LjSGA_017175.2 Glyma.04G227700.1  FLAVONE 3'-0- 1247 281  2.0472
c2_g2 METHYLTRANSFERASE 1
TRINITY_DN44781_LjSGA_035751.3 Glyma.07G089700.1  Abieta-7,13-dien-18-ol 8110 225  5.0688
c0_gl hydroxylase / CYP720B1
TRINITY_DN43710_LjSGA_035751.3 Glyma.07G089700.1  Abieta-7,13-dien-18-ol 91.32 12 2.8083
c0_gl hydroxylase / CYP720B1
TRINITY_DN44818_chr4.CM0042.560.nd  Glyma.07G089800.1  Cytochrome P450 (p450) 40 2 41399
c0_gl
TRINITY_DN45532_chr2.CM0249.1210.nc  Glyma.11G069500.1  LACCASE-11 25 0 7.6011
c0_gl1
TRINITY_DN52386_LjSGA_011490.1 Glyma.12G019700.1  ALCOHOL 76 11 2.6730
c0_gl DEHYDROGENASE-

RELATED

TRINITY_DN34978_chr1.LjB20101.110.nd Glyma.14G062300.1 = MULTI-COPPER OXIDASE 11 0 64261
c0_g2
TRINITY_DN45845_CM0385.150.nd Glyma.15G143600.1  CHITINASE-LIKE PROTEIN 225 15  3.7940

c0_g1 1
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Table S33. Red Stage Trinity Results: Genes for enzymes annotated to the over-represented GO:0009809 (Lignin biosynthetic process,

FDR=). The first two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the Lotus

japonicus genome. The third column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts Log2FC

gene per gene

(Yellow) (Red)
TRINITY_DN49460_LjSGA_019127.1 Glyma.17G061000.1  SPERMIDINE 1 786  -9.5451
c0_gl HYDROXYCINNAMOYL

TRANSFERASE

TRINITY_DN45071_LjSGA_021886.2 Glyma.17G171100.1  O-METHYLTRANSFERASE- 2 72 -5.1840
c0_gl RELATED
TRINITY_DN49973_LjSGA_030253.1 Glyma.13G141600.1  S-ADENOSYLMETHIONINE 206 707 -1.8805
c0_g1 SYNTHASE 3
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Table S34. Similarly Expressed Trinity Results: Genes for enzymes annotated to G0:0009813 (Lignin process, FDR=1). The first two
columns list Trinity contigs expresand gene names as annotated by BLASTing the Lotus japonicus genome. The third column is their soybean

BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts Log2FC
gene per gene
(Yellow) (Red)

TRINITY_DN53597_chr2.CM0249.290.nd  Glyma.01G169200.1  Cytochrome P450 CYP2 170 92 0.7828
c0_g1 subfamily
TRINITY_DN41837_LjSGA_021886.2 Glyma.01G187700.1  O-METHYLTRANSFERASE- 1831 863  0.9829
c0_gl RELATED
TRINITY_DN52969_LjSGA_096258.1 Glyma.03G122000.1 CYTOCHROME P450 98A3- 1429 1471 -0.1439
c0_gl RELATED
TRINITY_DN49973_LjSGA_030253.1 Glyma.03G184000.1  S-ADENOSYLMETHIONINE 4222 10944 -1.4762
c2_gl SYNTHASE 3
TRINITY_DN16999_chr1.CM0063.200.nc  Glyma.05G203000.1 = OMEGA- 0 10 -6.3911
c0_g1 HYDROXYPALMITATE O-

FERULOYL TRANSFERASE
TRINITY_DN49267_LjT16L08.100.nd Glyma.05G233200.1  Cytochrome P450 CYP2 144 441  -1.7159
cl g2 subfamily
TRINITY_DN17837_chr3.LjT40P18.60.nc  Glyma.07G021600.1  SHIKIMATE O- 5 6 -0.3570
c0_g1 HYDROXYCINNAMOYLTRA

NSFERASE
TRINITY_DN53428_LjSGA_040039.1 Glyma.07G026300.1  CINNAMOYL-COA:NADP 156 46  1.6571
cl gl OXIDOREDUCTASE-LIKE 1-

RELATED
TRINITY_DN33065_LjSGA_027787.1 Glyma.07G050600.1  NAC DOMAIN- 3 0 4.59573
c0_g1 CONTAINING PROTEIN 43-

RELATED
TRINITY_DN33065_LjSGA_027787.1 Glyma.07G050600.1 NAC DOMAIN- 0 00
c0_g2 CONTAINING PROTEIN 43-

RELATED
TRINITY_DN66560_LjSGA_027787.1 Glyma.07G050600.1  NAC DOMAIN- 1 00
c0_g1 CONTAINING PROTEIN 43-

RELATED
TRINITY_DN17072_LjSGA_035751.3 Glyma.07G089700.1  Abieta-7,13-dien-18-ol 102 31 1.61231
c0_gl hydroxylase / CYP720B1
TRINITY_DN49973_LjSGA_140570.1 Glyma.07G233800.1 S-ADENOSYLMETHIONINE 13 15 -0.3058
c3_gl SYNTHASE 4
TRINITY_DN51745_chr3.CM0452.240.nd  Glyma.08G220200.1  SHIKIMATE O- 568 908 -0.7788
c0_gl HYDROXYCINNAMOYLTRA

NSFERASE



Trinity contig L. japonicus ID

G. max BLAST ID
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Gene description Counts per Counts per LogzFC
gene gene (Red)
(Yellow)

TRINITY_DN42496_chr1.CM0410.190.nc
cl gl

TRINITY_DN47225_chr1.CM0410.190.nc
c0_gl1

TRINITY_DN37023_LjSGA_030670.1
c0_g2

TRINITY_DN37010_chr1.CM0147.770.nc
c0_gl1
TRINITY_DN32484_LjSGA_011490.1
c0_gl

TRINITY_DN41325_LjSGA_011490.1
c0_gl1

TRINITY_DN41325_LjSGA_011490.1
c0_g2

TRINITY_DN49071_LjSGA_015763.2
c2_g3

TRINITY_DN54121_LjSGA_013806.1
c0_g1
TRINITY_DN49611_LjT45M09.100.nd
c0_g1

TRINITY_DN35253_chr1.LjB20101.110.nd
cl gl
TRINITY_DN50309_LjSGA_070619.1
c0_g1

TRINITY_DN51988_LjT35D18.30.nc
cl gl

Glyma.08G246100.1

Glyma.08G246100.1

Glyma.08G311800.1

Glyma.08G359100.1

Glyma.12G019700.1

Glyma.12G019700.1

Glyma.12G019700.1

Glyma.12G019700.1

Glyma.12G109800.1

Glyma.13G369800.1

Glyma.14G062300.1

Glyma.15G059500.1

Glyma.15G190500.1

LRR RECEPTOR-LIKE 10 7 0.406346
SERINE/THREONINE-

PROTEIN KINASE RPK2

LRR RECEPTOR-LIKE 24 5 213427
SERINE/THREONINE-

PROTEIN KINASE RPK2

SPERMIDINE 4 1 1.77955
HYDROXYCINNAMOYL

TRANSFERASE

LACCASE-17 1 1 -0.0908

ALCOHOL 5 4 0.21381
DEHYDROGENASE-

RELATED

ALCOHOL 5 1 2.09241
DEHYDROGENASE-

RELATED

ALCOHOL 4 6 -0.6698
DEHYDROGENASE-

RELATED

ALCOHOL 2 2 -0.0961
DEHYDROGENASE-

RELATED

O-METHYLTRANSFERASE 124 228 -0.9800
FAMILY PROTEIN

NAD DEPENDENT 1434 375 1.83260
EPIMERASE/DEHYDRATA

SE

MULTI-COPPER OXIDASE 3 0 4.59573

ALCOHOL 48 24 0.89451
DEHYDROGENASE

RELATED

S-ADENOSYLMETHIONINE 8441 2869 1.45468
SYNTHASE 4
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L. japonicus ID

G. max BLAST ID

Gene description
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Counts per Counts per LogzFC
gene
(Yellow)

TRINITY_DN2300_c chr1.CM0593.100.nd

0_gl

TRINITY_DN38374_chr1.CM0593.100.nd

c0_gl

TRINITY_DN38272_chr1.CM0593.40.nd

c0_gl1

TRINITY_DN49071_LjT48C16.160.nd

cl gl

TRINITY_DN37010_chr1.CM0147.770.nc

cl gl

TRINITY_DN47225_chr1.CM0410.190.nc

cl gl

TRINITY_DN47225_chr1.CM0410.190.nc

cl g2

TRINITY_DN50519_chr5.CM0200.1180.nc

c0_g1

TRINITY_DN58801_LjSGA_075859.1

c0_gl

Glyma.16G047300.1

Glyma.16G047300.1

Glyma.16G047300.1

Glyma.18G091500.1

Glyma.18G177200.1

Glyma.18G267000.1

Glyma.18G267000.1

Glyma.20G128600.1

Glyma.20G175500.1

Protein kinase domain
(Pkinase) // Leucine rich
repeat N-terminal domain
(LRRNT_2) // Leucine rich
repeat (LRR_8)

Protein kinase domain
(Pkinase) // Leucine rich
repeat N-terminal domain
(LRRNT_2) // Leucine rich
repeat (LRR_8)

Protein kinase domain
(Pkinase) // Leucine rich
repeat N-terminal domain
(LRRNT_2) // Leucine rich
repeat (LRR_8)

ALCOHOL
DEHYDROGENASE-
RELATED

MULTI-COPPER OXIDASE

LRR RECEPTOR-LIKE
SERINE/THREONINE-
PROTEIN KINASE RPK2
LRR RECEPTOR-LIKE
SERINE/THREONINE-
PROTEIN KINASE RPK2
CINNAMYL ALCOHOL
DEHYDROGENASE 4-
RELATED

No apical meristem (NAM)
protein (NAM)

gene (Red)
6 4

0 10

10 0
93 70

4 0
61.37 47
1.63 0
423 183
4 1

0.47076

-6.3911

6.29031

0.30726

4.99577

0.27337

4.04029

1.1061

1.7795
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Table S35. L. filicaulis Yellow Stage Trinity Results: Genes for enzymes annotated to GO:00016117 (Carotenoid biosynthetic process,
FDR=0.11). The first two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the
Lotus japonicus genome. The third column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts per Log2FC

gene gene (Red)
(Yellow)

TR50146|c0_g1

TR45451|c0_gl

TR18321|c0_g1

TR32448|c0_g2

TR52234(c0_g2

TR33198|c0_g1

TR64960|c0_g1

TR22838|c0_g1

TR60004|c0_g2

TR3908|c0_g1

TR53492|c0_g1

TR15422|c0_gl

TR18321|c1_gl
TR18321|c2_gl

chr3.CM0996.270.r2.a Glyma.01G028900.1

chr4.CM0570.280.r2.a Glyma.01G064200.1

LjSGA_059500.1

Glyma.01G186200.1

chr5.CM1125.160.r2.m Glyma.02G149400.1

LjSGA_013562.2 Glyma.02G188200.1

chr2.LjT08101.60.r2.a Glyma.02G240200.1

chr3.CM0282.920.r2.m Glyma.06G238100.1

chr5.CM0456.560.r2.m Glyma.09G132200.1

chr5.CM1077.670.r2.m Glyma.10G062900.1

chr5.CM1323.150.r2.m Glyma.10G160500.1

chr4.CM0044.50.r2.m Glyma.11G252500.1

chr1.CM0104.3370.r2. Glyma.16G036100.1

m

LjSGA_078276.1 NA
LjSGA_024159.1 NA

ATP-CITRATE
SYNTHASE
AGAMOUS-LIKE MADS-
BOX PROTEIN AGLS8-
RELATED
ZEAXANTHIN
EPOXIDASE,
CHLOROPLASTIC

Not Available
Prolycopene isomerase
/ CRTISO

PHYTOENE SYNTHASE,
CHLOROPLASTIC
SQUAMOSA
PROMOTER-BINDING-
LIKE PROTEIN 4-
RELATED
Beta-carotene 3-
hydroxylase / Beta-
carotene 3,3'-
monooxygenase
Carotene epsilon-
monooxygenase / LUT1
9,9'-di-cis-zeta-carotene
desaturase / Zeta-
carotene desaturase
Zeta-carotene
isomerase / 15-cis-zeta-
carotene isomerase
POLYRIBONUCLEOTIDE
NUCLEOTIDYLTRANSF
ERASE 1,
CHLOROPLASTIC
zeaxanthin epoxidase

zeaxanthin epoxidase

34.96

1414

310

10.54

6.01

4765

117

33.2

21.7

446

27.03

4274.46
366

2

151

63

0.64

18.45

1049

00

5.36

18

305.41
77

3.7015

2.8697

1.9404

3.1901

2.2958

1.8268

6.3654

7.9261

1.9696

4.2661

7.5950

3.4517
1.8908
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Table S36. L. filicaulis Similarly Expressed Trinity Results: Genes for enzymes annotated to GO:00016117 (Carotenoid biosynthetic process,
FDR=1). The first two columns list Trinity contigs expresand gene names as annotated by BLASTing the Lotus japonicus genome. The third

column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts per Log2FC
gene gene (Red)
(Yellow)

TR52234|c0_g1 LjSGA_013562.2 Glyma.02G188200.1  ATP-CITRATE 6.01 1845 -1.9168
SYNTHASE

TR15191|c0_g1 chr6.CM0013.1810.r2.d Glyma.09G066200.1  Not Available 143 46 1.27775

TR7103|c0_g1 LjSGA_075584.1 Glyma.07G273600.1  Prolycopene isomerase 129.46 16 3.93057
/ CRTISO

TR32448|c0_g1 chr5.CM1125.160.r2.m Glyma.02G149400.1  Glutathione transferase 10.54 0.64 297110
/-
(hydroxyalkyl)glutathio
ne lyase

TR15422|c0_g1 chr1.CM0104.3370.r2. Glyma.16G036100.1 LYCOPENE BETA 27.03 0 193647

m CYCLASE,

CHLOROPLASTIC

TR51506|c0_gl chr6.CM0367.660.r2.d Glyma.09G008500.1  Prolycopene isomerase 2279 594 1.58315
/ CRTISO

TR42882|c0_gl LjSGA_050034.1 Glyma.09G000600.1 MONOOXYGENASE 4 0 4.88247

TR64376|c0_g1 LjSGA_046377.1 Glyma.02G283400.1  UBIQUINOL OXIDASE 4, 222 571 -1.7188
CHLOROPLASTIC/CHR
OMOPLASTIC

TR61986|c0_g1 LjSGA_045520.1 Glyma.03G128900.1 LYCOPENE EPSILON 635 164 1.59588
CYCLASE,
CHLOROPLASTIC

TR60004|c0_g1 chr5.CM1077.670.r2.m Glyma.10G062900.1  Beta-carotene 3- 33.2 8 1.67434
hydroxylase / Beta-

carotene 3,3'-

monooxygenase
TR13886|c0_g1 chr5.CM1323.150.r2.m Glyma.10G160500.1 = PROTEIN LUTEIN 21.7 536 1.75885
DEFICIENT 5,
CHLOROPLASTIC
TR33253|c0_g1 chr1.CM1413.250.r2.a Glyma.09G252800.1  Carotene epsilon- 963 463 0.69985

monooxygenase / LUT1
TR61205|c0_gl chr6.LjT13N05.10.r2.m Glyma.11G253000.1  9,9'-di-cis-zeta-carotene 1488 691 0.7499
desaturase / Zeta-

carotene desaturase



Trinity contig

L. japonicus ID G. max BLAST ID

Gene description
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Counts per Counts per LogzFC

gene
(Yellow)

gene (Red)

TR6924|c0_g1

TR24925|c0_g1

TR22838|c0_g1

TR50146|c2_gl

chr2.CM0545.170.r2.m Glyma.14G046600.1

LjSGA_031176.1 Glyma.17G174500.1

chr5.CM0456.560.r2.m Glyma.09G132200.1

chr2.CM0008.330.r2.m Glyma.01G028900.1

15-cis-phytoene
desaturase / Plant-type
phytoene desaturase
LYCOPENE
BETA/EPSILON
CYCLASE PROTEIN
POLYRIBONUCLEOTIDE
NUCLEOTIDYLTRANSF
ERASE 1,
CHLOROPLASTIC
ZEAXANTHIN
EPOXIDASE,
CHLOROPLASTIC

81

241

840

23 1.45539

58 1.6964

0 4.88247

625 0.06998
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Table S37. L. sessilifolius Yellow Stage Trinity Results: Genes for enzymes annotated to GO:00016117 (Carotenoid biosynthetic process,
FDR=0.00027). The first two columns list differentially expressed (FDR<0.05) Trinity contigs and gene names as annotated by BLASTing the

Lotus japonicus genome. The third column is their soybean BLAST homolog, followed by expression at two stages of flower development.

Trinity contig L. japonicus ID G. max BLAST ID Gene description Counts per Counts per Log2FC
gene gene (Red)
(Yellow)

TRINITY_DN53748_LjSGA_045520.1 Glyma.03G128900.1  LYCOPENE BETA 38.81 0 8.240016
c0_g1 CYCLASE,

CHLOROPLASTIC
TRINITY_DN50287_LjSGA_046377.1 Glyma.08G306200.1  Glutathione transferase 102 10 3.232895
c0_gl /S-

(hydroxyalkyl)glutathio

ne lyase // 15-cis-

phytoene synthase /

PSase
TRINITY_DN49175_LjT17B03.90.nd Glyma.09G008500.1  UBIQUINOL OXIDASE 4, 1268 232 2.347616
c0_gl CHLOROPLASTIC/CHR

OMOPLASTIC
TRINITY_DN50928_LjSGA_055879.1 Glyma.09G233300.1  Protein disulfide- 187 42 2.0493
clgl isomerase / S-S

rearrangase
TRINITY_DN48832_LjSGA_013562.2 Glyma.10G086700.1  Prolycopene isomerase 249 43 2.428307
c0_gl / CRTISO
TRINITY_DN50878_chr2.CM0018.70.nc Glyma.11G016200.1 CYTOCHROME P450 170 13 3.59459
c0_gl 97B3, CHLOROPLASTIC
TRINITY_DN50044_chr6.LjT13N05.100.nc Glyma06g11820.1 15-cis-phytoene 2187 425 2.260955
c0_g1 desaturase / Plant-type

phytoene desaturase
TRINITY_DN53304_LjT01G11.200.nd Glyma.17G174500.1 ZEAXANTHIN 73 14 2.270513
cl gl EPOXIDASE,

CHLOROPLASTIC
TRINITY_DN38311_LjT40E15.150.nc Glyma.20G227900.1  9,9'-di-cis-zeta-carotene 8.33 7.97 -0.10057
c0_g2 desaturase / Zeta-

carotene desaturase
TRINITY_DN53720_LjSGA_021331.1 Glyma10g07210.1 carotene epsilon- 204 21 3.170623
c2_gl monooxygenase
TRINITY_DN53304_LjSGA_078276.1 Glyma11g05960.1 zeaxanthin epoxidase 185 12 3.830864
c3 gl
TRINITY_DN53304_LjSGA_024159.1 Glyma17g20020.1| zeaxanthin epoxidase 2027 321 2.556112

c5 gl
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Table S38 Red stage L. filicaulis: 19 contigs with greatest magnitude of log fold-change recovered from entire transcriptome.

Trinity_ID

LogFC

Lotus1.0_ID

Lotus2.5_ID

Annotation (UniProt

and AnnoMine)

TR7064|c2_g1

TR34298|c0_g1

TR50987|c0_g1

TR3216|c0_g3
TR29498|c0_g1

TR48381|c3_gl

TR42412|c0_g1

TR53102|c0_g1

TR40587|c0_g1
TR2085|c0_g1
TR1538|c0_g2

TR3124|c0_g3

TR4260]c0_g1

TR14717|c0_g3

TR20264|c0_g1

-16.5797

-13.9764

-13.3631

-13.3391
-13.3057

-13.1261

-13.1231

-13.1113

-13.0933
-13.0644
-12.7012

-12.6853

-12.5775

-12.558

-12.4303

NA

NA

LjSGA_061080.1.1

LjSGA_089366.0.1
chr4.CM0042.1410.nc

chr5.CM1439.180.nd

LjT03L03.160.nd

chr4.CM0229.70.nc

chr3.CM0129.380.nd
LjSGA_078330.2
LjSGA_125503.1

chr5.CM0040.150.nd

chr4.CM0288.1020.nd

LjSGA_070603.1

LjSGA_025923.1

LjT31N05.100.r2.d

chr4.CM0026.290.r2.m

chr4.CM0026.290.r2.m

LjSGA_089366.0.1
chr4.CM0042.1350.r2.m

chr5.CM1439.390.r2.m

chr5.CM0696.1060.r2.a

chr4.CM0229.70.r2.m

chr3.CM0129.50.r2.d
chr4.CM0026.290.r2.m
LjT31N05.100.r2.d

chr5.CM0040.150.r2.d

chr4.CM0288.1020.r2.d

chr3.CM0213.540.r2.m

LjSGA_025923.1

SJCHGC01014 protein
(Fragment)
0S=Schistosoma
japonicum

Putative senescence-
associated protein
(Fragment) OS=Pisum
sativum

Putative senescence-
associated protein
(Fragment) OS=Pisum
sativum

NA

Dynamin OS=Cucumis
melo subsp. melo
RING/U-box
superfamily protein
NA

Probable
polygalacturonase
At2g43860

NA

NA

SJCHGC01014 protein
(Fragment)
0S=Schistosoma
japonicum

Protein of unknown
function DUF1677,
plant
1-aminocyclopropane-
1-carboxylate oxidase
0S=Trifolium repens
ATP-binding cassette
transporter, putative
0S=Ricinus communis

NA
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Trinity_ID LogFC Lotus1.0_ID Lotus2.5_ID Annotation (UniProt

and AnnoMine)

TR48491|c0_g1 -12.3818 ¢chr1.LjT16003.100.nd chr1.LjT16003.100.r2.d Legumain-like
protease (Precursor)

0S=Ixodes ricinus

TR46724|c0_g3 -12.3162  chr5.CM0200.550.nc chr5.CM0200.2620.r2.m Zinc finger protein
0S=Cicer arietinum

TR49591|c0_g1 -12.3111 LjT07]J01.20.nd chr5.CM0052.370.r2.a GmCK2p 0S=Glycine
max

TR23809|c0_g6 -12.1554 LjSGA_022872.2 LjSGA_022872.2 Elongation factor 1-

alpha OS=Ricinus

communis
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Table S39 Yellow stage L. filicaulis: 19 contigs with greatest magnitude of log fold-change recovered from entire transcriptome.

Trinity_ID

LogFC

Lotus1.0_ID

Lotus2.5_ID

Annotation
(Annomine and

UniProt)

TR24089|c0_g1
TR15262|c0_g2

TR43132|c0_g1

TR55706|c0_g1

TR47113|c0_g4

TR33662|c0_g2
TR16126|c0_g1
TR33992|c0_g1
TR50837|c0_g1

TR56525|c0_g2
TR17308|c2_g2

TR63082|c0_g1

TR50996|c0_g1

TR48869|c0_g3

14.89616
14.61414

14.19693

14.16986

13.92623

13.54451
13.45947
13.24861
13.23161

13.20029
13.02148

12.93094

12.92962

1291239

chr1.CM0088.370.r2.d
chr5.CM0072.330.r2.d

LjSGA_013861.2

chr6.CM0679.380.r2.m

LjSGA_045866.1

LjSGA_020750.1
LjSGA_032186.1
chrl.LjT44L17.240.r2.d
LjSGA_071404.1

chr3.CM0152.240.r2.m
chr6.CM0037.300.r2.m

LjSGA_009749.1

chr3.CM0129.210.r2.d

LjSGA_012731.1

NA
NA

LjSGA_013861.2

NA

LjSGA_045866.1

LjSGA_020750.1
LjSGA_032186.1
NA

LjSGA_071404.1

NA
NA

LjSGA_009749.1

NA

LjSGA_012731.1

NA

Flowering-
promoting factor 1-
like protein 1
Putative auxin efflux
carrier protein 6
0S=Medicago
truncatula

member of Alpha-
Expansin Gene
Family
Early-responsive to
dehydration
0S=Medicago
truncatula
ribonuclease T2

NA

NA
Lachrymatory-factor
synthase, putative
0S=Ricinus
communis
Beta-amylase
Cellulose synthase 3
0S=Eucalyptus
grandis

Putative ripening
related protein
0S=Cicer arietinum
TPR domain protein
0S=Arthrospira
platensis NIES-39
DEAD (Asp-Glu-Ala-
Asp) box polypeptide

5 0S=Mus musculus



Trinity_ID

LogFC

Lotus1.0_ID

Lotus2.5_ID
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Annotation (UniProt

and AnnoMine)

TR3230|c0_g2

TR16751|c0_gl
TR53791|c0_g1

TR8063|c0_g1

TR49365|c1_gl

12.8773

12.83714
12.81876

12.76956

12.73229

chr5.CM0052.240.r2.d

chr6.CM0066.630.r2.m
LjSGA_020451.1

chr4.CM0126.800.r2.d

chr3.CM0136.330.r2.m

NA

NA
LjSGA_020451.1

NA

NA

RANBP2-like and
GRIP domain-
containing protein
5/6

NA

WD repeat-
containing protein
0S=Medicago
truncatula
Glucose-methanol-
choline
oxidoreductase
OS=Halococcus
salifodinae DSM
8989
Fasciclin-like AGP 11
0S=Populus

canescens
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Table S40 Red stage L. sessilifolius 19 contigs with greatest magnitude of log fold-change recovered from entire transcriptome.

Trinity_ID

LogFC

Lotus1.0_ID

Lotus2.5_ID

Annotation
(Annomine and

Uniprot)

TRINITY_DN50775_c0_g1

TRINITY_DN45435_c0_g1

TRINITY_DN11784_c0_g2
TRINITY_DN54303_c0_g1

TRINITY_DN49759_c0_g1

TRINITY_DN50868_c0_g1

TRINITY_DN52783_c0_g1

TRINITY_DN40888_c0_g2

TRINITY_DN16795_c0_g1

TRINITY_DN47218_c0_g1

TRINITY_DN42182_c0_g1

TRINITY_DN50876_c1_g1

TRINITY_DN48639_c0_g2

TRINITY_DN49642_c0_g1

-15.7376

-14.2652

-13.6968
-12.8579

-12.802

-12.5777

-12.3214

-11.9258

-11.8435

-11.5483

-11.5201

-11.4787

-11.4787

-11.4448

chr3.CM0711.100.nd

chr4.CM0387.330.nc

LjT33L17.60.nc
LjSGA_138785.1

LjSGA_010954.1

chr2.CM1150.550.nd

chr4.CM0307.20.nc

chr1.CM0141.350.nd

LjT03L03.160.nd

chr1.LjT43005.150.nd

LjSGA_034431.0.1

LjT03E06.40.nd

chr3.CM0164.80.nd

LjSGA_111612.1.2

chr3.CM0711.100.r2.d

chr4.CM0387.1100.r2.m

chr2.CM0660.220.r2.m
LjSGA_138785.1

LjSGA_010954.1

chr2.CM0028.320.r2.d

chr4.CM0307.20.r2.m

chr1.CM0141.360.r2.a

chr5.CM0696.1060.r2.a

chr1.LjT43005.70.r2.a

LjSGA_034431.0.1

chr1.CM0012.70.r2.d

chr3.CM0164.80.r2.d

chr4.CM0007.970.r2.a

Malonyl-
coenzyme:anthocyanin
5-0-glucoside-6""-0-
malonyltransferase
Thebaine 6-0-
demethylase

Bark storage protein A
Raffionse synthase 2
0S=Glycine max
Catalytic, putative
0S=Ricinus communis
Metalloendoproteinase
1

DNA polymerase III
PolC-type

R2R3 MYB related
transcription factor
OS=Ipomoea batatas
Peroxidase
0S=Populus
trichocarpa
pathogenesis-related
family protein

TIFY Transcription
factor

Protein of unknown
function DUF3741
dichloro-2,5-
cyclohexadiene-1,4-
diol dehydrogenase
Putative senescence-
associated protein
(Fragment)

0S=Ipomoea nil



Trinity_ID LogFC

Lotus1.0_ID

Lotus2.5_ID
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Annotation (UniProt

and AnnoMine)

TRINITY_DN34011_c0_g1

TRINITY_DN48126_c0_g1

TRINITY_DN50442_c0_g1

TRINITY_DN49028_c1_g1

TRINITY_DN53079_c2_g1

-11.4362

-11.3968

-11.3789

-11.3333

-11.3287

LjSGA_053993.1

LjT45L18.200.nd

LjSGA_147445.1.1

chr1.CM0295.60.nd

LjSGA_008068.1

LjSGA_053993.1

LjT45L18.200.r2.d

chr4.LjT13G24.170.r2.a

chr1.CM0295.140.r2.m

LjSGA_008068.1

Beta-
fructofuranosidase
0S=Citrus sinensis
Proteinase inhibitor I3,
Kunitz legume
SJCHGC01393 protein
0S=Schistosoma
japonicum

Phosphate transporter
0S=Lotus japonicus
D-galactose
transporter GalP

0S=Edwardsiella tarda
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Table S41 Yellow stage L. sessilifolius: 19 contigs with greatest magnitude of log fold-change recovered from entire transcriptome.

Trinity_ID

LogFC

Lotus1.0_ID

Lotus2.5_ID

Annotation
(Annomine and

UniProt)

TRINITY_DN11722_c0_g1

TRINITY_DN51824_c2_g1

TRINITY_DN48232_c0_g1

TRINITY_DN43262_c0_g2

TRINITY_DN51657_c0_g1

TRINITY_DN43721_c0_g2

TRINITY_DN47886_c0_g1
TRINITY_DN52257_c0_g4

TRINITY_DN46161_c0_g1
TRINITY_DN40465_c0_g3
TRINITY_DN34483_c0_g2

TRINITY_DN47039_c0_g2
TRINITY_DN47671_c0_g1

11.10024

10.13103

10.02803

9.784361

9.652068

9.624089

9.595556
8.907039

8.907039
8.811031
8.760519

8.708175
8.708175

chr1.CM0141.260.nc

LjSGA_043454.1

chr1.CM0088.1030.nc

chr6.LjT10104.70.nd

chr1.CM0398.130.nd

LjSGA_011684.1

LjSGA_025651.1.1
chr6.CM1829.200.nc

chr4.CM0219.190.nc
chr1.CM0009.350.nc
LjT26P12.80.nd

chr4.CM0219.380.nd
LjSGA_043568.1

chr1.CM0141.260.r2.m

LjSGA_043454.1

chr1.CM0088.1030.r2.a

chr6.CM0778.70.r2.d

chr1.CM0398.250.r2.d

LjSGA_011684.1

chr3.CM2163.270.r2.m
chr6.CM0139.1580.r2.m

chr4.CM0219.190.r2.m
chr1.CM0009.350.r2.m
LjT26P12.100.r2.a

chr4.CM0219.380.r2.d
LjSGA_043568.1

Expansin-A15
Ribose-phosphate
pyrophosphokinase
3 OS=Capsaspora
owczarzaki (strain
ATCC 30864)
Homeodomain-
related (Fragment)
0S=Medicago
truncatula
Calmodulin-binding
protein
0S=Medicago
truncatula
Gibberellin induced
protein
0S=Medicago
truncatula

Glucan 1,3-beta-
glucosidase
0S=Medicago
truncatula

Disease resistance
response protein 1
0S=Glycine max
NA

energized vacuolar
membrane proton
pump

CER1-like 2

NA
Heparanase-like
protein
0S=Medicago
truncatula

NA



Trinity_ID LogFC

Lotus1.0_ID

Lotus2.5_ID
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Annotation (UniProt

and AnnoMine)

TRINITY_DN40925_c0_g3

TRINITY_DN42547_c0_g1

TRINITY_DN36333_c0_g1

TRINITY_DN25191_c0_g1
TRINITY_DN44884_c1_g1
TRINITY_DN46831_c0_g2

8.681273

8.681273

8.65386

8.625916
8.625916
8.568349

LjSGA_031888.1.1

LjSGA_027078.2

LjSGA_092888.1

chr5.CM0239.470.nd
CM0466.10.nd
LjSGA_031037.1

chr1.CM0104.3590.r2.m

LjSGA_027078.2

LjSGA_092888.1

chr5.CM0239.440.r2.d
chr5.CM0466.460.r2.d
chr4.CM0387.700.r2.a

alpha/beta-
Hydrolases
superfamily protein
PMRS5 N-terminal
domain

Major facilitator
superfamily domain,
general substrate
transporter
xylosidase/alpha-L-
arabinofuranosidase
2

NA

NA
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Table S42 Results of hand pollination experiment. Hand pollinated treatments are denoted by P, controls are
denoted by N.

Treatment Plant number Days to PACC from anthesis (mean of 3 reps)
P 1 3.33333
P 2 3.33333
P 3 3

P 4 3

P 5 2.66667
P 6 3.33333
P 7 2.33333
P 8 2.66667
P 9 2.33333
P 10 2.33333
P 11 2.33333
P 12 2.66667
P 13 2

P 14 2

P 15 2

P 16 2.66667
P 17 2.33333
P 18 2

P 19 2

P 20 2

P 21 2

N 1 5

N 2 5.33333
N 3 4.6667
N 4 4.66667
N 5 4.66667
N 6 5
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Treatment Plant number Days to PACC from anthesis (mean of 3 reps)
N 7 4.66667
N 8 4.33333
N 9 4.33333
N 10 4

N 11 4.33333
N 12 4.66667
N 13 4

N 14 4

N 15 4.66667
N 16 4

N 17 5

N 18 5

N 19 4.33333
N 20 5

N 21 4.66667

Mean number of days to observe colour change in hand pollinated treatment = 2.5 + 0.2 days
Mean number of days to observe colour change in control =4.6 £0.2 days
p=2.2x10-16

n =21
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Appendix 4

Supplementary Figures S1 — S10 Amino acid alignments for non-differentially expressed carotenoid genes in

Lotus filicaulis

Figure S1. Amino acid alignment for B-CHY

Lfil KPYPLTLEVKSSINKNSTKPSSWVSPDWLTSLSRSLTAGKNDDSGIPI
Ljap SLSLSJELSMaEPKPYPLTLSVKSSINKNSTKPSSWVSPDWLTSLSRSLTAGKNDDSGIPI
Gmax sLsLillgr sMazPHPErER L svkss INKEATKPS SWllS PDWLTSLSRSLTAGENDSGI P
Mtru SLELSET SEERKEY P LSHK S SENKNE TSl swv s POWLTSLSES LTIGKNDDS§1 P T
Atha sBsps S RS PE PP TIg S BB s s TEKE sBx8es s pown Tl

Lfil ASAKLDDVSDLLGGALFLPLFKWMINEYGPIYRLAAGPRNEVVVSDPATAKHVLKNYGKYG
Liap ASAKLDDVSDLLGGALFLPLEFKWMINEYGPIYRLAAGPRNEVVVSDPATAKHVLKNYGKYG
Gmax [ASAKLDDVSDLLGGALFLPLEKW YGPIYRLAAGPRNFVVVSDPAIAKHVLINYGKY

Mtru ASAKLDDVSDLLGGALFLPLEFKWMNEYGPIYRLAAGPRNEVVVSDPATIAKHVLKNYGKYG
Atha EYGPIYRLAAGPRNEF

Lfil KGLVAEVSEFLFGSGFAIAEGPLWTARRRAVVPSLHKRYLSVIVDRVFCRCAERLVEKLQ
Ljap KGLVAEVSEFLFGSGFAIAEGPLWTARRRAVVPSLHKRYLSVIVDRVFCRCAERLVEKLQ
Gmax KGLVAEVSEFLFGSGFAIAEGPLWTARRRAVVPSLHKRYLSVIVDRVFCRCAERLVEKLQ
Mtru

Atha

Lfil

Ljap

Gmax PDALNGTAVNMEEKFSQLTLDVIGLSVFNYNFDSLN DSPVIEAVYTALKEAEARSTDLI
Mtru NGTAVNMEDKFSQLTLDVIGLSVFNYNFDQLN DSPVIEAVYTALKEAEARSTDLI]
Atha

Lfil 229 IRKTVENLIEKCKEIVESEGERIDGDEYVNDSDPSI
Ljap 241 IRKTVEDLIEKCKEIVESEGERID@DEYVNDSDPSI
Gmax 240 IRKTVEDLIEKCIEIVESEGERIDV EYVNDSDPSI
Mtru 241 IRKTVEDLIE@CKEIVESEGERID DEYVNDI\DPS T
Atha 241 EGERINIBEEYVNDRDPST
Lfil 289

Ljap 301

Gmax 300 LRFLLASREEVSSVQLRDDLLSILVAGHETTGSVLTWTLYLLSKDSSSLAKAQEEVDRVL
Ao SENCIONEN [ R 1. LASREEVSSVQLRDDLLSMLVAGHETTGSVLTWTLYLLSKDSSSLAKAQEEVDRVL
Atha 301

IS NENNCY P OGRRPTFEDMKSLKFLTRCIWESLRLYPHPPVLIRRAQVPDELPGEYKVNAGQDIMISVY]
I S INCININ OGRRPTFEDMKINLKFLTRCIWESLRLYPHPPVLIRRAQVPDELPGEYKVNAGQDIMISVY]




Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

360
361
361

409
421
420
421
421

469
481
480
481
481

NIHHSSEVWDRAEEFMPEREFDLDGP

NIHHSSEVWDRAEEFLPERFDLDGP
NTHESSEVWDRAEEF[PERFDLDGP,
NIHHSSEVWDRAEEFLPERFDLDGP,

PNETNTDFREFIPFSGGPRKCVGDQFALLEATVEL
PNETNTDFREFIPFSGGPRKCVGDQFALLEATVEL
PNETNTDFRFIPFSGGPRKCVGDQFALIEAEVAL
PNETNTDFRFIPFSGGPRKCVGDQFALLEATVAL
PNETNTDFRFIPFSGGPRKCVGDQFAL

ATFLOHMNFELVPDONISMTTGATIHTTNGLYMKLSQR

ATFLOHMNFELVPDONISMTTGATIHTTNGLYMKLSQOR

AIFLQHMNFELVPDQNISMTTGATIHTTNGLYMKLSH
FLQHMNFELVPDQNIEMTTGATIHTTNGLYMKLSQ'

165
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Figure S2. Amino acid alignment for CDS

Lfil 1 |urs I C SS N (€l P STRARLRNH,
Ljap 1 | I SS ISLSEFGGSESHENT P STRARLRNH
Gmax 1 | Y -———BA ISESFGGS SMGLjue

Mtru 1 MELY[ES MN S Y ISLSFS SMGLINIRRPSTRARLRNH
Atha 1 MVVEEN /SIANIPMONEFLE-——————————————— AL SSIGGEERMGIaSIR P

Lfil GSPLRVVCIDYPRPEGLENTVNFLEAAYLSSTFRASPRPWKPLKVVIAGAGLAGLSTAKYI]
Ljap GSPERVVCIDYPRPQLENTVNFLEAAYLSSTFRASPRP‘KPLKVVIAGAGLAGLSTAKYL
Gmax SPLRVVCIDYPRPELENTVNF EAAYLSSTFRASPRPKPLVIAGAGLAGLSTAKYL
Mtru GSPL VVCIDYPRPEL.ETVNF EAEYLSSTFRASPRPTKPLKVVIAGAGLAGLSTAKYL
Atha €eP10\VVCMDIPRPELENTVNFLEAANLSENSFREYAPRPINKPLKVVIAGAGLAGLSTAKYL

NN DAGHKPILLEARDVLGGKVAAWKDEDGDWYETGLHIFFGAYPNVONLFGELGINDRLQW]
I CY BRI DAGHKPILLEARDVLGGKVAAWKDEDGDWYETGLHIFFGAYPNVONLFGELGINDRLQW|
Gmax 113 ADAGHKPILLEARDVLGGKVAAWKDHDGDWYETGLHIFFGAYPNVQNLFGELGINDRLQW
Uik abRNRONEN /" DA GHKPI LLEARDVLGGKVAAWKDEDGDWYETGLHIFFGAYPNVONLFGELGINDRLQW|
Nl RN/ DA GHKPBELLEARDVLGGKMAAWKDEDGDWYETGLHIFFGAYPNVONLFGELGINDRLQW|

I RNV < I H SM I FAMPSKPGEFSREDE]
IS RN < I H SM I FAMPSKPGEFSREDE]
Gmax 173 KEHSMIFAMPNKPGEFSRFDFPEVLPS
Uik bR RN < ' SMT FAMPSKPGEFSREDFPEVLPE
Atha 166
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Figure S3. Amino acid alignment for CRTISO-2

Lfil EADVVVIGSGEGGLCCAALLARYEQNVLVLESHDWPGGAAHSFDIKGYKFDSGPSLFSGL
Ljap
Gmax EADVVVIGSGIGGLCCEALLARYEBDVLVLESHD@PGGAAHSFDIKGYNFDSGPSLFSGL
Mtru EMDVEVIGSGIGGLECAALLARYEQDVIIVRE SHDEIGGAAHS FDJIKGYKFDSGPSLFSGL
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap

€ S SN NN VINK .. DAVLPLSTAAMALPPLSIRGDLGVLSTAAARYAPSL)A QMG PR
Mtru 121 QEWQKLLDAVLPLSTAAMALPPLSIRGDEGVLYTAAARYAPSLFN IROMGPle) RSO
G

Nl s - RPN O F IR K LI (@AM PTL.SSAAMALPPLSIRGDLGVLSTAAARYAPSLIN ING Pl

Lfil 181

Ljap 52

Gmax 181

Mtru 181

Atha 181

Lfil s
Liap 52 -

Gmax 241 [[HES ALMRGLEKFGGREMISLOSHVENTI VMENBRA

Mtru 241 D ALBRGLEKFGGREMISLESHVEINT ENIBRA

Atha 241 DT ALMRGLEKFGGREBSLISSHVENT EN[ERA
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Figure S4. Amino acid alignment for CRTISO-3

SIENINE'N|Z RAT INTFPSKMPLE) DSD
SLNKFSPL RAT K TEG INTEFPSKMPL® DSD
PLPK————HTAPQ NAIRNS INIBK HD FPSKTPLHT DK GGN; INTS

Lfil
Ljap
Gmax
Mtru
Atha

CDSSELFTPLNKFRPL FRPPLRIRSSLLQD E DKV IWON/|FPSKTPLDSVTENDD DI
GTLRPEBVTHLERSE RLn o "o pEE E-BKAETSTGHE PLENMSER SIS

[ SRS S

Lfil
Ljap
Gmax
Mtru
Atha

IV BN - GIWWRRADY LKVHFAESWNEMHHLLIMEELGGNAWNFDRFLAQHTIAIFYYFMT
Gmax 116 FGWWRRADYLKVHFAESWNEMHHLLIMEELGGNAWWFDRFLAQHIAIFYYIMT
Mtru 121 [MESEGWWRRADYLKVHFAESWNENMHHIELINVEELEGNAWWEDRFLAQHTIATAYYFNTAL Y

PNl RN NN - CWWRRADY LKVHFAESWNEMHHLLIMEELGGNEWWFDRFLAQHTIAWEY Y FMT\VAX II

0 NN

Lfil 121 FGWWRRADYLKVHFAESWNEMHHLLIMEELGGNAWWFDRFLAQHIAIFYYFMT I

Lfil IR PRMAYHFSECVENHAFETYDKE IKIBO Gkt
Ljap IR PRMAYHFSECVENHAFETYDKE IKIBO Skt
Gmax 176
Mtru 181
Atha 181
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Figure S5. Amino acid alignment for CYB-1

Lfil 1 -
Ljap IR T L. VE T HBGROASGSVTVTDGETIVYTTVCLDDVPSEPSDFFPLSVNYQEREFSAAGRTSG
Gmax 1 H GRQASGSVTVTDGETIVYTTVCLDDVPIEPSDFFPLS lYOERFSAAGRTSG
Mtru 1 H GRQASGSVTVTDGETIVYTTVCLDDIPSEPSDFFPLS NYOERFSAAGRTSG
Atha IR T LVETEMMGROASSEW TVTDGETIVYTEVCLIADVPSEPSDFIPLMVslY OERF SA

Lfil

Liap GEFFKREGKTKDHEVLICRLIDRPLRPEMPKGEFYHETQILSWVLSYDGLHSPDSLAVTAAG
Gmax GFFKREGKEKDHEVLICRLIDRPLRPTMPKGFYHETQILSWVLSYDGLHSPDSLA.TAAG
Mtru GEFFKREGKTKDHEVLICRLIDRPLRPTMPKGEFYHETQILSWVLSYDGLHMPDSLAVTAAG

Atha GFFKREGRTKDHEVLICRLIDRPLRPTMPKGEFYNETQILSWVLSYDGLHIRNPDINLAVTRIAG

Lfil 1
Ljap 121
Gmax 121
Mtru 121
Atha 121
Lfil 1
Ljap 181 [BZNERt-INGAVEINNGINTC I ADATKLPPPELYKHVEEIAGDEL
Gmax 181 N DAIKLPPPELY@HVERTAGDEL
Mtru 181 DAIKLPPPELYKHVEEIAGDEL
Atha 181
Lfil 1
IRV IS/ 1.0 I RNK I PRRKALSSLEEKV@KILTENG N e ENRE T TAE T LEDEDEDEEV 1

Gmax 241 NVARCERNLERZNNVNRRINAN QAR SRRNNE
Mtru 241 KVLQIRNKIPRRKALSSLEEKVLKILIENG
Atha 241 [SAIMEN:(S|ENSNE  SISINNNGARN T INNNDK(E

Lfil 1
Ljap 301
Gmax 301 [BEJAVANHEINVASHNE=UN PRKPLFSEVDVKLVFKEVTSKRKR.VEGGKRS DGRT PI RPTp
Mtru 301 DGEVDEGDVHIKPTPRKPLFSEVDVKLVFKIVTSKFLRKRIVEGGKRSDGRTPNEIRPIN
Atha 300

IS ERENNCION S R CGLLPRAHGSTLFTRGETQSLAVVTLGDKOMAQRI DNLMGVDEFKRFYLQYSFPPSC
IS EVRNCTI NNl S R CGLLPRAHGSTLFTRGETQS LAVVTLGDKOMAQRI DNLMGVDEFKEFYLQYSFPPSC
CUET SNl SR CGLLPRAHGSTLFTRGETOLAVVTLGDKOMAQRI DLEGVDEFKRFYLQYSFPPSC
NSV I T NIl S[8]C G 1.1 PRAHGSIILFTRGETQS LAVITLGDJIMA QR I DNLMEBVDBEKRFYLQYSFPPSC
Atha 360

Lfil S GEVGRIGAPSRREIGHGMLAERSLEPILPSDKDFPYTIRVESTITESNGSSSMASVCGGC
I I VAN G VGRIGAPSRREIGHGMLAERSLEPILPSDKDFPYTIRVESTITESNGSSSMASVCGGC
Gmax 421 GEVGRIGAPSRREIGHGMLAERSLEPILPS.:DFPYTIRVESTITESNGSSSMASVCGGC
Vish bR/ NN G VGRIGAPSRREIGHGMLAERSLEfILPSDKDFPYTIRVESTITESNGSSSMASVCGGC
Aol RO G VGRIGAPSRREIGHGILAERIMLEG I LP SDIBDFPYTIRVE S TMENE SNGS SSMASVCGGC




Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha
Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

150
481
481
481
480

210
541
541
541
540
270
601
601
601
600

330
661
661
661
660

390
721
721
721
720

450
781
781
780
778

LALQODAGVPIKSIIAGIAMGMVLDTKEFGGDGTPLILSDITGSEDASGDMDEFKVAGNERIG
LALODAGVPIKSINTAGIAMGMVLDTKEFGGDGTPLILSDITGSEDASGDMDEKVAGNERIG
LALQDAGVPIKESIAGIAMGMVLDTKEFGGDGTPLILSDITGSEDASGDMDFKVAGNEDG
LALQDAGVPIKSSIAGIAMGIVLDTKEFGGDGTPLILSDITGSEDASGDMDFKVAGNEDG

ITAFQMDIKVGGITLPIMRGALLOARDGRKHI LGAMMNES PPPAKIIT SKYAPL T HEIMKVR
ITAFQMDIKVGGITLEIMREALLOARDGRKHILGEMMECEP PPAKILSKYAPL T HIMKVR
TAFQMDIKVGGI TLIM T MBRALHOAKAGREH T LHEMNSCS PP Pl SKYAPL I MKV

PDKVNLIIGSGGKKVKSIIEESGIEAIDTEDNGTVKIFARDLESLERSK
PD1NLI IGSGGKKVKSIIEESGHB@IDT

ISNLTMVPI

PDKVNLIIGSGGKKVKSIIEESGIEAIDT DNGTVKIFARDLSSLERSK?IISNLTMVPA

PDK NLIIGSGGKKVKSIIE@SGIEAIDT

IGDIYRNCEIKSIAPYGVEFVEIAPGREGLCHISELSSGWLPKAEDVEFKVGDRIDVKLIET
IGDIYRNCEIKSIAPYGVEVEIAPGREGLCHISELSSGWLPKAEDVEFKVGDRIDVKLIET
IGDIYRECEIKSIAEYGVFVEIAPGREGLCHISELSSGWLPKAEDVFKVGDRIDVKLIEI
IGDIYRNCEIKSIEPYG‘FVEIAPGREGLCHISELSS WLIRKAEDINEKVGDRIDVKLIET

NDKGQLRLSHRALLPDTDPDG
NDKGQLRLSHRALLPDTDPDG
NExGOLRLSHRALLPDTHERG

170
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Figure S6. Amino acid alignment for CYB-2

Lfil I RASSSALLELVPEFKKENLDFELPLYDSEBKGAVVINLAVVGGGPAGLAVAQQVSEAGLS
Ljap 1 LRASSSALLELVPEEKKENLDFELPLYDS KGAVVDLAVVGGGPAGLAVAQQVSEAGLS
Gmax I RASSSALLELVPEFKKENLDFELPLYDS KGA.VDLAVVGGGPAGLAVAQQVSEAGLS
Mtru 1 LRASSSALLELVPEFKKENLDFELPLYDS KGTVVDLEVVGGGPAGLAVAQQVSEAGLS
Atha 1 VGGGPAGLAVAQQVSEAGLS
Lfil CAIDPNPRLIWPNNYGVWVDEFEAMDLLDCLDTTWSGAVVYIDDKTKKMLDRPYGRVNRK
Ljap CAIDPNPRLIWPNNYGVWVDEFEAMDLLDCLDTTWSGAVVYIDDKTKKMLDRPYGRVNRK
Gmax CAIDPNPRLIWPNNYGVWVDEFEAMDLLDCLDTEWSGAVV.IDDKTKKDLDRPYGRVNRK
Mtru CAIDPNPRLIWPNNYGVWVDEFEAMDLLDCLDETWSGAVVYIDDKTKKDLDRPYGRVNRK
Atha

I NN [ K SKMLOKCISNGVKFHQAKVIKVIHEESKSMLICNDGVTIQATVVLDATGFSRNLVQY]
I RN T . K SKMLOKCISNGVKFHQAKVIKVIHEESKSMLICNDGVTIQATVVLDATGESRELVQY
Gmax 121 LLKSKMLQKCISNGVKFHQAKVIKVIHEEQKSILICNDGVT ATVVLDATGEFSRCLVQY]
Uisha bR RPN T | K SKMLOKCIINNGVKFHQAKVIKVIHEESKSMLICNDGVTMOATVVLDATGEFSRCLVQY
Atha 121

Lfil 181
Ljap 181
Gmax 181
Mtru 181
Atha 181
Lfil 241
Ljap 241
Gmax 241
Mtru 241
Atha 241

IS RENCIONIN R VllG I GGTAGMVHPSTGYMVARTLAAAPIVANAIVQYLGSDRGESGDE
MY SINCIONIN VIlG I GGTAGMVHPSTGYMVARTLAAAPIVANAIVQYLGSDRGESGDE
Gmax 301 RVVGIGGTAGMVHPSTGYMVARTLAAAPIVANEIVQELGSDRGFSGDE
Vioh A bRNCIONR VG I GGTAGMVHPSTGYMVARTLAAAPIVANAIVQYLGS DRGERG DI
Aol -RNCIONAN R\ VG I GGTAGMVHPSTGYMVARTLAAAPIVANATIVIRYY LG SIS

Lfil IO RRROREFFCFGMDILLKLDLPGTRRFFDAFFDLEPHYWHGFLSSRLFLPELLVEGLSLF]
IS INCINNT RRROREFFCFGMDILLKLDLPGTRRFFDAFFDLEPHYWHGFLSSRLFLPELLVFGLSLE]
Gmax 361 QRRRQREFFCFGMDILLKLDLPGTIRFFDAFFDLEPHYWHGFLSSRLFLHELL
Mtru 361 ERRRQREFFCFGMDILLKLDLPGTRRFFDAFFNLEPHYWHGFLSSRLILPEL
Atha 361

Lfil 421
Ljap 421
Gmax 421
Mtru 421

Atha 421



Figure S7. Amino acid alignment for CYE

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

121
121
121
116
121

181
181
181
176
181

241
241
241
236
241

301
301
301
296
301

361
361
361
356
361

421
421
421
416
421

MILLLOLOPFNGS[EIL
MLLLELQPENGSQL
T

5 POKKCSRRTLLERPOAVPSRTQRIMESVSVSGEVGGAGGA
BIF'PRIKKCSRRIFLIMRPOAVPSRTQRIMESVSVSGEVGGAGGA
SILLOLOPIINGS{®L

MLLLOLOPENGS)aIL KKCSRRTLL RPOQAVPSRTQRIMESVSVSGEVGGAGGA
L

XIVCGGTLG

IFIATALCARGLRVAIVERNVLKGR.QEWNISEKELLELVEVGVLEEDDIERATA KENP
IFIATALCARGLRVAIVERNVLKGREQEWNISRKELLELVEVGILEEDDIE'

NRCGFESKGDIWVNNILELGVSPVKLBE IVKRFISLGGVIFEGCSVSCINIYEDAAVLK
NRCGFESKGDIWVNNILBILGVSPVKLIEIVKBRFISLGGVIFEGCSVSCINIYEDAAVLK]
NRCGFERKGDIWVNEILNLGVSPRKLIEIVK@WRFISLGGVIFEGCEVSCINBYEDAAVLK]
NRCGFESKGDIWVNNILNLGVSPVELIEIVKRRFISLGGVEFECHSVSEINMYEDAAVLK

LDNLEILRVIYGIFPTYRESPLPAAFSRVLOQFGDASGIQSPVSFGGFGSLTRHLGR
LDNLEILRVIYGIFPTYRESPLPAAFERVLQFGDASGIQSPVSFGGFGSLTRHLG'
LDNLEILRVIYGIFPTYR@SPLPAAFSRVLQFGDASGIQSPVSFGGFGSLTRHLGRLSAG
LDNLEILRVIYGIFPTYRESPLPAAFSRVLOQFGDASGIQSPVSFGGFGSLTRHLGRLSAG
LDILEILRVMYGIFPTYRNSPLPAAFBRVLOFGDASGIQSPVSFGGFGSLTRHLGRLSNG

IYEAINGDYLDSYNLSLLNPYMPNLSASWLEFQRAMSAKKQOSNVPIEDFINELLYANESCMQ
IYEAINGDYLDSYNLSLLNPYMPNLSASWLFQRAMSAKKQSNVPPDFINELLIANFSCMQ
IHEAINGDYLDSYELSLLNPYMPNLSASWLFQRAMSAKKQSNVP‘DFINELLYENFSCMQ

OEATIBGDYLDSYNLSLLNPYMPNLSASWLFQRAMSAKGOSEVPRDEINELLYANESCMQ

172



Lfil
Ljap
Gmax
Mtru
Atha

481
481
481
476
481

RLGDPVLRPFLODVVQFGPLSKTLGLVMLTKPQILPSIFK]
RLGDPVLRPFLODVVQFGPLSKTLGLVMLTKPQILPSIFK]
RLGDPVLRPFLQDVVQFGPLSKTLGLVMLTNPEILPSIFK

POILPSIFK]

RLGDPVLRPFLQDVVQFGELSKTLGLVMLT
RLGDPVLRPFLODESOFGPLIAKTLGLVMLTKPQI@MPSIF

173
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Figure S8. Amino acid alignment for E-CHY

Lfil 1

Ljap 1

Gmax 1

Mtru 1

Atha 1

Lfil 61

Ljap 61 VGVPNEILDF
Gmax 61 simue NGV PNEJLEFL
Mtru 61 Sh GVENETILEFL
Atha 33 NGEK (g SN

Lfil 115 i GGGMY PKVPEAKGS INAVRNEAFFIPLYELYLTYGGIFRLTFGPKSFLIVSDPSI
Ljap 115 i GGGMY PKVPEAKGS INAVRNEAFFIPLYELYLTYGGIFRLTFGPKSFLIVSDPSI
Gmax 120 13F GG CIRE PKBPEAKGS TIAVREJAFFIPLYELYLTYGGIFRLTFGPKSFLIVSDPSI
Mtru 121 iy PKIPEAKGS IFABREEAFFIPLYELYTYGGIFRLYFGPKSFLIVSDPRT

Atha SV N TNeRIley Y PKVPEAKGS IBAVRNEAFFIPLYELBLTYGGIFRLTFGPKSFLIVSDPSI

I NVIGIN/ K H I LKDNAKEY SKGILAEILDFVMGKGLIPADGEIWRVRRRATIVPALHQKYVAAMIGLE]
IS IS /\ < H T LKDNAKEYSKGILAEILDFVMGKGLIPADGEIWRVRRRAIVPALHQKYVAAMIGLE]
Gmax 180 AKHIL.NKAYSKGILAEILDFVMGKGLIPADGE IWRVRRRAIVPALHQKYVAAMIGLE]
Mtru 175 AKHILKDNSKAYSKGILAEILDFVMGKGLIPADGEIWRVRRREIVPALH!KIVAAMIGLF
Aol =R NGV K H T LKDNAKAYSKGILAEILDFVMGKGLIPADGE IWRINRRRATIVPALHOKYVAAMINLE]

Lfil PR GOATDRLCIMKLDTAASDGEDVEMESLEFSRLTLDVIGKAVENYDEDSLSNDTGIIEAVYN
IS VG COA T DRLCINKLDTAASDGEDVEMESLFSRLTLDVIGKAVENYDFDSLSNDTGIIEAVYNY
Gmax 240 GQAEDRLCQKLDEAASDGEDVEMESLFSRLTLDIIGKAVFNYDFDSLSNDTGIIEAVYT
AR a S EACIOM - OA T DRLCQKLDTAASDGEDVEMESLFSRLTLDVIGKAVENYDFDSLSNDTGIIEAVY TV
Atha 212

Lfil 295
Ljap 295
CLEFSINCION R 25 DRS VP T PVWE I P ITWKDfS PRIBRKVNAALKLNDTLDDLIATCKRMVDEEELQFH
USSPl T R 2 F DRSS P T PvWBllP TWKDI SPRORKV@AALKLVNDT L LIAICKRMVDEEELQFH
Atha 272 BININSAGIRRANT

Lfil 355
Ljap 355
Gmax 360 EEYMNEQDPSILHFLLASGDDVSSKQLRDDLMTMLIAGHETSAAVLTWTFYLLSKEPHV
Mtru 355 EEYMNEQDPSILHFLLASGDDVISKQLRDDLMTMLIAGHETSAAVLTWTFYLLSKEPSV
Atha 332

iR SRS S K L.OEEVDSVLGDRFPTIEDMKKLKYTTRVINESLRLYPQPPVLIRRSIDDDVLGEYPIK
I I SRSl S K .OEEVDSVLGDRFPTIEDMKKLKYTTRVINESLRLYPQPPVLIRRSIDDDVLGEYPIK
Gmax 420 SKLQEEVDSVLGDE.PTIEDMKKLKYTTRVINESLRLYPQPPVLIRRS DDVLGEYPIK]
Ui a bR S K T.OEEVDSVLGDRFPTIEDMKKLKYTTRVINESLRLYPQPPVLIRRSIEDDVLGEYPIK
Atha 392 GDREPTI@DMKKLKYTTRVMNESLRLYPOQPPVLIRRSIDNDBLGEYPIK




Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

475
475
480
475
452

535
535
540
535
512

595
595
600
595
572

RYEDIFISVWNLHRSP,

LWDDADKFEPERWPLDGPNPNETNONFRYLPFGGGORKCIGD
LWDDADKFEPERWPLDGPNPNETNONFRYLPFGGGERKCIGD

LWDDADKFEPERWRALDGPEPNETNONFRYLPFGGGPRKCHGD)

RGEDIFISVWNLHRSPTLWNDADKFEPERWPLDGPNPNETNQGF YLPFGGGPRKCIGD

RGEDIFISVWNLHRSPIREWDDA

FETVVALAMLVRRENFQMA
FETVVALAMLVRRENFQMA
ETVVALAMLVRRFNFQI

EVDQKDQOVYQAQ)
EVDOK/EEVYQAQ
EVDQKDQOVYQAQ

KENPERWPLDGPNPNETNONEFRYLPFGGGPRKCIGD

GAPPVVMTTGAT IHTTQGLNMTVTRRI®PPIVPSLEM
GAPPVVMTTGATIHTTQGLNMTVTRRIGPPIVPSLEM
GAPPVEMTTGATIHTTQGLEMTVTERIKPPIVPSLEM
GAPPVVMTTGATIHTTQGLNMTVTRRIKPPIVPSLOM

175
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Figure S9. Amino acid alignment for ZEP-1

Lfil 1

Ljap 1

Gmax 1

Mtru 1

Atha 1

Lfil APKKQLRVLVAGGGIGGLVFALAAKKKGFEVVVFEKDLSAMRGEGQYRGPIQIQSNALARA
Ljap APKKQLRVLVAGGGIGGLVFALAAKKKGFEVVVFEKDLSAMRGEGQYRGPIQIQSNALARA
Gmax APKKQLR.LVAGGGIGGLVFALAAK KGFEV.VFEKDLSAIRGEGQYRGPIQIQSNALA‘
Mtru APKKQLIVLVAGGGIGGLVFALAAK KGFEVVVFEKDLSAIRGEGQYRGPIQIQSNALAA
Atha IANK KRV ILVAGGGIGGLVFALAAKKKGE] VFEKDLSAIRGEGINYRGPIQIQSNALARA
Lfil 121

Ljap 121

Gmax 119 GCITGDRINGL

Mtru 106 GCITGDRINGL

Atha 119 GCITGDRINGL
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Figure S10. Amino acid alignment for ZEP-2

Lfil < | REY DSKRLVKEHFKRLSGKELPIKSAQVT®STDFSELQDKEPWLSSSKLVVKPD
Ljap 7 RKKIREYDSKRLVKEHFKRLSGKELPIKSAQVT®STDFSELQDKEPWLSSSKLVVKPD
Gmax 7 RKKIREYDSKRLEKEHFKRESGRELPTKSAQV TS TNFSE L IMBKE PWLES SKLVVKPD
Mtru il 7RKKIREYDSKRLEKEHFKRLSGKPLPIKSAQVTIMAT DFiE LODKEQWLSSSKLVVKPD
Atha 1

Lfil MLFGKRGKSGLVALNLDFAQVASFVKERLGKEVEMGGCKGPITTFIVEPFIPHNEEFYLN
Ljap MLFGKRGKSGLVALNLDFAQVASFVKERLGKEVEMGGCKGPITTFIVEPFIPHNEEFYLN
Gmax MLFGKRGKSGLVALNLD@ABVES FVKERLGKEVEMGGCKGPITTFIVEPFI PHNEEFYLN
Mtru MLFGKRGKSGLVALNLD@AQVASFVKERLGKEVEMGGCKGPITTFIVEPFIPHNEEJYLN
Atha MLFGKRGKSGLVALNLDFARVABFVKERLGKEVEMEGCKGPITTFIVE PFlIPHNEEFYLN

iR TV SERLGNSISFSECGGIDIEENWDKVKTVFIPTGVSLTSEIMAPLVATLPLEIKGEIEE
IV BN TV SERLGNSISFSECGGIDIEENWDKVKTVFIPTGVSLTSEIMAPLVATLPLEIKGEIEE
Gmax 121 IVSERLGNSISFSECGGIIIEENWDKVKTVFIPTGVSLTSES APLVATLPLEIKGEIEE
Uik bR RPN T\ SBRI.GNSI SEFSECGGIDIEENWDKVKTVFIPTGVSLTSEIMAPLVATLPLEIKGEIEE
VNl RN RPN T/ SBRI.GE®S I SESECGGIDIEENWDKVKTEEI PTGIASLTIRE I@APLVATLPLE IKGEBE

IR KV I FTLFQDLDFTFLEMNPFTLVDGKPYPLDMRGELDDTAAFKNFKKWGNIEFPLPFG
Ljap 181 FLKVIFTLFQDLDFTFLEMNPFTLVDGKPEPLDMRGELDDTAAFKNFKKWGNIEFPLPFG
Gmax 181 FLKVIFTLFQDLDFTFLEMNPFTLVNGKPYPLDMRGELDDTAAFKNFKKWGNIEFPLPFG
Uik bR NE - T KV I FTLEFQDLDFTFLEMNPFTLVDGKPYPLDMRGELDDTAAFKNFKKWGNIEFPLPFG
Atha 181 OVIFTLFRDLDFTFLEMNPFTLVDGKPYPLDMRGELDDTAAFKNFKKWGNIEFPMPFEG]

I RECWINT /M SATE SFMHILDEKTSASLKFTVLNPIGRIWTMVAGGGASVIYADTVGDLGYA
Liap 241 |NWUSENSNSY HELDEKTSASLKFTVLNPKGRIWTMVAGGGASVIYADTVGDLGI
Gmax 241 RVMSETEEFIHGLDEKTSASLKFTVLNPMGRIWTMVAGGGASVIYADTVGDLGY‘P
Mtru 241 RVMSATESFIHGLDEKTSASLKFTVLNPKGRIWTMVAGGGASVIYADTVGDLGI
Nl R/ SRR VM SR TESEFTHGLDEKTSASLKFTVLNPKGRIWTMVAGGGASVIYADTVGDLGYAR]

IR ENVACWER Y A\ Y SGAPKEDEVLOQYARVVIDCATANPDGQKRALVIGGGIANFTDVAATFSGIIRALKE
IFE NGO Y A F Y SGAPKEDEVLQYARVVIDCATANPDGOKRALVIGGGIANFTDVAATFSGIIRALKE]
Gmax 301 YAEYSGAPKEDEVLQYARVVIDCATENPDGQKRALV.GGGIANFTDVAATFSGIIRALKE
Mtru 301 YAEYSGAPNEIEVLQYARVVIDCATANPDGQKRALVIGGGIANFTDVAATFSGIIRALKE
Aol -RNCIONAN Y \F'Y SGAPKEDEVLQYARVVIDCATANPDGRSRALVIGGGIANFTDVAATFEFNGI IRALKE

Lfil 357
Ljap 3601 KESKLKAARMHIYVRRGGPNYQKGLAEMRALGEEIGIPIEVYGPEATMTGICKEAIQCIT
Gmax 361 KEQKLKEAIMHIYVRRGGPNYQKGLAKMRALGEEIGIPIEVYGPEATMTGICK AIQEIT
Mtru 361 KESKLKAARMHIYVRRGGPNYQKGLEKMRALGEEIGIPIEVYGPEATMTGICK ATQCIT
Atha 361

Lfil 417 nkvaea
Ljap 421 §vaea
Gmax 421 kv
Mtru 421 Msh

Atha 421 M



178

Appendix 5

Supplementary Figures S11 — S17 Amino acid alignments for yellow-differentially expressed carotenoid genes

in Lotus filicaulis

Figure S11. Amino acid alignment for CDS-1

Lfil 1 ®RVRCSLDSNVSDMSVNAPK]
Ljap 1 ®RVRCSLDSNVSDMSVNAPK]
Gmax 1 SRERCSTDENVSDMSVNAPK
Mtru 1 M<IZRVRCSLDSNVSDMSHENAPK]
Atha 1

Lfil GLFPPEPEHYRGPKLKVAIIGAGLAGMSTAVELLDQGHEVDIYESRPFIGGKVGSFVDKR
Ljap GLFPPEPEHYRGPKLKVAIIGAGLAGMSTAVELLDQGHEVDIYESRPFIGGKVGSFVDKR
Gmax GLFPPEPEHYRGPKLKVAIIGAGLAGMSTAVELLDQGHEVDIYESRPFIGGKVGSFVDKE
Mtru GLFPPEPEHYRGPKLKVAIIGAGLAGMSTAVELLDQGHEVDIYESRMFIGGKVGSFVDKR
Atha GLFPPE PJEYRGPKILKVAT IGAGLAGMS TAVELLDQGHEVDI YSRIF I GGKVGSFVD)

ISR CNH I EMGLHVFFGCYNNLFRLMKKVGAENNLLVKDHTHTEFVNISGGQIGELDFRFPIGAPL
I NN N H I EMGLHVFFGCYNNLFRLMKKVGAENNLLVKDHTHTEFVNI§GGQIGELDFRFPIGAPL
Y SN CNH I EMGLHVFFGCYNNLFRLKKVGAENNLLVKDHTHTFVNKGGQIGELDFRFPIGAP
Uish bR RS C N H T EMGLHVEFGCYNNLFRLBKKVGAENNLLVKDHTHTFVNKGGOIGELDFRFPMGAPL
VNl RSN C N H T EMGLHVEFGCYNNLFRLMKKVGAEIMNLLVKDHTHT FENKIBGIN I GELDFRF PMGAP

Lfil SRS G TIAFLTTNQLKTYDKARNALALALSPVVRALVDPDGALRDIRNLDSVSEFSDWFLSKGG
I IV - G TIRA F L TTNQLKTYDKARNALALALSPVVRALVDPDGALRDIRNLDSVSFSDWFLSKGG
Gmax 169 |slexs AFLTTNQLNTYDKARN ALALSPVVRALVDPDGALRDIRNLDSISFSDWFLSKGG
Mtru IR GTNAFLTTNQLKTYDKARN ALALSPVVRALVDPDGALRDIRNLDSVSFSDWFISKGG
Atha 163

IR R TS I QKMWDPVAYALGFIDCDNISARCMLTIFALFATKTEASLLRMLKGSPDVYLSGPI
IS IVCWIN TR T S T QKMWDPVAYALGFIDCDNISARCMLTIFALFATKTEASLLRMLKGSPDVYLSGPI
Gmax 229 TRMSITKMWDPVAYALGFIDCDNISARCMLTIFALFATKTEASLLRMLKGSPDVYLSGPI
UshabRENDICI SN T R T S TINKMWDPVAYALGFIDCDNISARCMLTIFALFATKTEASLLRMLKGSPDVYLSGPI
Aol = RAMACIN T RIS T ORMWDPVAYALGFIDCDNMSARCMLT IFYLFATKTEASLLRMLKGSPDVYLSGPI

IR RIS R <Y T TDRGGRFHLRWGCREILYDISADGSTYVERGLSMSKATAK@®I VKADAYVAACDVPGI
I S IVACNINR KV T TDRGGRFHLRWGCREILYDISADGSTYVRGLSMSKATAK@®IVKADAYVAACDVPGI
Gmax 289 RKYIMDRGGRFHLRWGCRE LYDKSADGS!Y GLSMSKATAKKIVKADAYVAACDVPGI
U abEPACI IR <Y T TDRGGRFHLRWGCREMLYDKSADGSTY
N RSO Y T T DRGGRIBHLRWGCREILYDKSADGITY

IS NEENCIE < R LB P SEWRENEFFNNIYELVGVPVVTVQLRYNGWVTELONLEKSRQLKKATGLDNLLYT]
ISV R P SEWRENEFFNNIYELVGVPVVTVQLRYNGWVTELONLEKSRQLKKATGLDNLLYT)




Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

349
358
343

418
417
409
418
403

469
478
463

529
538
523

179
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Figure S12. Amino acid alignment for CIS

Lfil 1 UGNz T, S 7. DS SER SMFIESR(PLLLSRKL LA

Ljap 1 W5 SER SMFIESPLLLSRKL LA

Gmax 1

Mtru 1

Atha 1

Lfil 61

Ljap 61

Gmax 59 Y11 DS TGEGKAFEDAY SElls DSBE VML
Mtru 58 WIDRSTGFGKEAF VDS GI SDSEEVVML
Atha 59

Lfil 121

IS BRPZANN T F2.GVHSGLASFRDTGEKLIGERAFRVLFAGTSLPLALTTIVYFINHRYDGFOLWOLON
CAEPENREEN 1 1 FAGVHSGLASFRYTGEKLIGERFFRVLFAGHSLPLARETHVY F INHRYDGLOLWQLOM
RSP BRIl T T 2.CVHSGLASFRDTGEKLIGERARVLFAGTSLPLAL TIVYFINHRY DGLOLWOLQM
Atha 119

Lfil 181
Ljap 181
Gmax 179 AlJeansOINRIRSINIINN FLYPSTFNLLEVAAVDKPKLHLWETGIIRITRHPQ
Mtru 178 W SNFISFLFLYPHTFNLLEVAAVDKPKLHLIETGIMRITRHPQ
Atha 179

Lfil 241 NUERENSINRANVNE] (el LVKIRTS
Lijap 241 WNGUERENSINRANVE] ([elmD LVKIRTS
CUE SIS T A\ HT IWIGNSVAVAASEGLI LVKNRTS

Mtru 238 WIGNSVAVAASIEETT VKERTS
Atha 239 BNMKT———==== === mm e e e

Lfil
Ljap
Gmax
Mtru LPKDFYKEFIRLPYRTITINLTLGAYFAHPL

Atha
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Figure S13. Amino acid alignment for CRTISO

Lfil VKGARVLVLEKYVIPGGSSGEFYQRDGYTEFDVGSSVMEGEFSDKGNLNLITQALEAVGCKMQ
Ljap [VKGARVLVLEKYVIPGGSSGEFYQRDGYTFDVGSSVMEFGESDKGNLNLITQALEAVGCKMQ
Gmax [VKGARVLVLEKYVIPGGSSGFYQRDGYTFDVGSSVMEFGESDKGNLNLITQALEAVGCRMO
Mtru VKGAIVLVLEKYVIPGGSSGFYHRIGYTFDVGSSVMFGFSDKGNLNLITQALEAVGC

Atha VKIARVLVLEKYEIPGGSSGEFYMRDGYTFDVGSSVMEGEFSDKGNLNLITQOATMAVGINKME

Lfil VVPDPTTVHFHLPNNLSVRVHREYDKFIEELT@®YFPHEKEGILKFYGECWKIEFNALNSLE
Ljap VVPDPTTVHFHLPNNLSVRVHREYDKFIEELTCYFPHEKEGILKFYGECWKIFNALNELE
Gmax VVPDPTTVHFHLPNNLSVRVHIEYDKFIEELTSYFPHEKEGILKFYGECWKIFNALNSLE
Mtru PDPTTVHFHLPNHLSVRVHREYDKFIEELTSYFPHEKIGILKFYGECWKIFNALNSLE
Atha PDPTTVHFHLPNNLSVR

Lfil LKSLEEPLYLFGQFFOQKPLECLTLAYYLPONAGAIARKYIQDPQLLSFIDAECEFIVSTVN
Ljap LKSLEEPLYLFGQFFOQKPLECLTLAYYLPONAGATIARKYIQDPQLLSFIDAECEFIVSTVN
Gmax LKSLEEPLYLFGQFFPLECLTLAYYLPQNAGAIARKYIQDPQLLSFI D HOR N RVASHRVAN|
Mtru LKSLEEPLYLFGOQFFOQKPLECLTLAYYLPONAGATARKYIQDPQLLSFIDAECEFIVSTVN
Atha LKSLEEPEYLFGOFFOQKPLECLTLAYYLPONAGATARKYIIMDPOQLLSFIDAECEFIVSTVN

Lfil ALOTPMINAAMVLCDRHEFGGINYPLGGVGGIAKSLAKGLIDOGSEILYKANVTSMITIEQG
Ljap ALOTPMINAAMVLCDRHEFGGINYPLGGVGGIAKSLAKGLIDOGSEILYKANVTSMITIEQG
Gmax ALQTPMINAAMVLCDRHFGGINYPLGGVGGIAKSLAKGLVDQGSEIIYKANVTSIIIEQG
Mtru SMVLCDRHFGGINYPLGGVGGIAKSLAKGLVDQGS@ILYKANVTSIITEQG
Atha

Lfil KAVGVRLSDGREFFAKTIISNATRWDT

Ljap KAVGVRLSDGREFFAKTIISNATRWDTEG

Gmax KAVGVRLSNGREFFAKTIISNATRWDTFGKL KGYAELPKEEENFQKVYVKAPSFLSIHMG
Mtru KAVGVRLSDGREFFAKTIISNATRWDTEFGKLMKGESLPKEEENFQKVYVKAPSFLS THMG
Atha KAVGVRLIADGREFFAKTIISNATRWDTFGKLBKGENLPKEEENFQKVYVKAPSFLS THMG
Lfil mmmm e e
Ljap 270 ————mmm e
Cu-H SECIONAN/ K AFEVL.PPDTDCHHFVLESNWEINLEEPYGSIFLSIPTMLDSSLAPEBGRHILHIFTTSS
Ui a b ECIONEN K AFEVL,PPDTDCHHEVLENNWIESI LEEPYGSIFLSIPTHLDSSLAPBGRHILHIFTTSS
N RGN K AFEVL,PPDTDCHHEVLENWNLEEPYGSIFLSIPTHLDSSLAPBGRHILHIFTTSS
Lfil mmmm e e
Lijap 270 —===—— === =

Gmax 361 |BEEIRSRVIINEINNSNO L\IFADENT SN NjSnpdeas THRRMLARDIRGTYG
Mtru 361 BEOCEINSRICMINSNOVIFADENT SBaK NNy THRRMLARDIBGTYG
A THRRELARDINGTYG

Atha 361 BECEPPK - pganNeNE D\PAA RE T OSaRaKienyes

Lfil

Ljap 270
GuEH S NN ) PRISIPKGLLGMPFNT T IDGLYCVGDSCFPGQGVIAVAFSGVMCAHRVAADIGLEKKS
Uik b E/SZNIN PV PRI PKGLLGMPENT T I DGLYCVGDSCFPGQGVIAVAFSGVMCAHRVAADIGLEKKS




Atha

Lfil
Ljap
Gmax
Mtru
Atha

V7SIl o1 PREPK G LGMPFNT T I DGLYCVGDSCFPGQGVIAVAFSGVMCAHRVAADIGLEKKS

182



Figure S14. Amino acid alignment for E-CHY

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru

e =

17
60
60
61
61

44
120
120
121
121

75
180
180
181
181

135
240
240
241
241

195
300
300
301
301

255
360
360
361
361

315
420
420
421

LS LS)EL B S SGIPIASAKLDDVSD
sLsLillgL SMagP sl s S TNKKIZ8SWls PDWLTSLSRSLTIGENDYSG I PEASAKLDDVSD
SLFLSEIL S BRI S SENK K S 17 S PDWLTSLSES LTI KNDBS§ I PTASAKLDDVSD)
SSBvEsEFTAKES - 2

LLGGALFLPLFKWMINEYGPIYRLAAGPRNEFVVVSDPATAKHVLENYGKY|
LLGGALFLPLEFKW YGPIYRLAAGPRNFVVVSDPATAKHVLEBNYGKY
LLGGALFLPLFKWMNEYGPIYRLAAGPRNEFVVVSDPATAKHVLENYGKY
LLGGALFLPL

HSEETCIL-—-XI¢Y

LEGGFAIAEGPLWTARRRAVVPSLHKRYLSVIVDRVEC
LEGGFATIAEGPLWTARRRAVVPSLHKRYLSVIVDRVEC
LEGGFAIAEGPLWTARRRAVVPS LHKRYLS.VDRVFC

IRKTVENLIEKCKEIVESEGERIDEDEYVNDSDPSILRFLLASREEVS
IRKTVEDLIEKCKEIVESEGERIDEDEYVNDSDPSILRFLLASREEVS
IRKTVEDLIEKCIEIVESEGERIDV EYVNDSDPSILRFLLASREEVS
IRKTVEDLIE@CKEIVESEGERID DEYVNDIRDPSILRFLLASREEVS

E DMK

SVQLRDDLLSILVAGHETTGSVLTWTLYLLSKDSSSLAKAQEEVDRVLQGRRPTIEDIK

SVQLRDDLLSMLVAGHETTGSVLTWTLYLLSKDSSSLAKAQEEVDRVLQGRRPT

AGQDIMISVYNIHESSEVWDR‘
AGQDIMISVYNIHHSSKVWDR‘

PNETNTDFRFIPFSGGPRKCVGDQFALLEATVSLATIFLOHMNEFEL
EEFLPERFDLDGPMPNETNTDFRFIPFSGGPRKCVGDQFALLEATVRLATFLOHMNEEL
EEFIPERFDLDGP PNETNTDFRFIPFSGGPRKCVGDQFALIEAEVALAIFLQHMNFEL
EEFLPERFDLDGPMPNETNTDFRFIPFSGGPRKCVGDQFALLEATVALA

183



Atha

Lfil
Ljap
Gmax
Mtru
Atha

184

PEBN: - - oo Do P e D e L pFSGGPRECVGDOFALIEANVA LA LOGNEE L1

375
480
480
481
481

PDONISMTTGATIHTTNGLYMKLSQR
PDONISMTTGATIHTTNGLYMKLSOR

PDQNISMTTGATIHTTNGLYMKLSH
PDQNIEMTTGATIHTTNGLYMKLSQ'
PDONMISMTTGATIHTTNGLYMKMSOR
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Figure S15. Amino acid alignment for PSY

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

e e

61
61
61
61
53

121
121
121
121
105

181
181
181
181
165

241
241
241
241
225

301
301
301
301
285

361
361
361
361
345

421
421
421
421
405

IENVLANPAAGEVAVSSEQKVYDVVLKQASLVKRKLIAG
SNVLANPTAGEVEVSSEQKVYDVVLKQASLVKRKLSSG

!GVKQN ALPGNLSLLSEAYDRCGEICAEYAKTFYLGTLLMTPERRRAIWAIYVWCRRTD

ELVDGPNASHITPTALDRWESRLEELFQGRPFDMLDAA
ELVDGPNASHITPTALDRWESRLEELFQGRPFDMLDA2
ELVDGPNAS@ITPTALDRWESRLEELFQGRPFDMLDAALRDT
ELVDGPNASHITRTANDRWESRLPELFQGRPFDMLDAALSDT

R DLKKERYKNFDELYLYCYYVAGTVGIMSVPIMGISPNSEATTESVYNAALALGIANQL
R DLKKSRYKEFDELYLYCYYVAGTVGLMSVP MGISEEISOATTESVYNAALALGIANQIL

TNILRDVGEDASRGRVYLPODELAQAGLSDEDIFAGKVTDKWRNFMKSQIKRARMEFDE2
TNILRDVGEDABRRGRVYLPODELIAGLSDDDIFAGKVTDKWRNFMKSQIKRARMFFDE2

KTBISSRLS
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Figure S16. Amino acid alignment for ZEP-1

Lfil 1 —UXECLRLSIYPC S@MWE FED—————————————————————
Ljap 1 €/XECLYAILSIYPC SO (ED—————————————— == mm
Gmax 1 INENDIBIGNKYV T VI LENGON YEBGDMLVGA
Mtru 1 DI TR HE TIa4VAIN INGORYBGDELVGA
Atha 1 IWLOOILARAVG DIEIRS GDIAYN NGORYBGDELVGA
Lfil 21 —==—————— e
Ljap 22 === = m -
Gmax EANMYSGYTCYTGIADE] VGYRVFLGHKQYFVSSDVGHEGK
Mtru EANYSGYTCYTGIADFMPIY VGYRVFLGHKQYFVSSDVGHEGK
Atha EANYSGYTCYTGIADE] VGYRVFLGHKQYFVSSDVGEGK
Lfil N R |
Ljap 1/
Gmax 121 E KINEISR] GWCDNEWIDLEMRATEEEATILRRDI Y DRIMPIRRT
Mtru 121 T KINEIRRT K] GWCDNEM DL EWATEEEATLRRDIYDRINPIRRT
Atha 121 KINRE'E GWCDNWYBDL SIHGERS
Lfil 23

Ljap 24 ABETL.DNAWEQS IHSGSPIEIDSSLRS

Gmax 181 [UeNEINVANNNEHN HAMQPNMGQGGCMAIEDSYQL‘WELINAWEQSIKSGSPIDIDSSLRS
Mtru 181 [NeSCNENRNEINS HAMQPNMGQGGCMAIEDEYQL‘FELDNAWQQS‘KSGSEIDI‘SSL S
Atha 181

Lfil SV ERERRLRVAITHGMARMAALMASTYKAYLGVGLGPLEFLTKFRIPHPGRVG
Liap CWAVERERRLRVAITHGMARMAALMASTYKAYLGVGLGPLEFLTKFRIPHPGRVG
U SN FRERRLRVATI THGMARMAALMASTYKAYLGVGLGPLEFLTKFRIPHPGRVG
Mtru 241 YERERRLRVHGMARMAALMASTYKAYLGVGLGPEFLTKFRI PHPGRV(]
Atha 241 pES|NUNAVNEEE . UEANYLEY
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Figure S17. Amino acid alignment for ZEP-3

Lfil i< KINTRET.VAGGG I GGLVFALAAKRKGFEVVVFEKDMSATRGEGIYRGPTQTIQSNALAALE
Ljap l ———
Gmax i< KIT.RVL.VAGGGIGGLVFALAAKRKGFEVVVFEKDMSATRGEG@®YRGPTQOIQSNALAALE
Mtru i< <01 V1. VAGGGIGGLVFALAAKRKGFEVVVFEKDBSATRGEG@®YRGPTQIQSNALAALE
Atha 1

Lfil 61 [N@P
Ljap 1 -

Gmax [N\ T DINE A
Mtru (RN~ T DMIN[V A
Atha 6l NNE A

Lfil 121 pemNseNve

Liap l ————
Gmax 121

Mtru 121 HE TI4YAK

Atha 121 SICIBK VT

Lfil 181

Ljap 1

Gmax 181

Mtru 181

Atha 181

Lfil 241

Ljap 1

Gmax 241

Mtru 241

Atha 241

Lfil 301

Ljap 1

Gmax 301

Mtru 301

Atha 301

Lfil 36l

Ljap 1

Gmax 361 MASTYKAYLGVGLGPLEFLTKFER

Mtru 361 MASTYKAYLGVGLGPEEFLTKF'

Atha 361 MASTYKAYLGVGLGPLYFLTKER

Lfil 421

Ljap 1

Gmax 421 IR KP I CLiN®
Mtru 421 PlgH Vgl SN O

Atha 421 DKAPDINLEHWEEDDDALERT IINGEWMLE PlslG DDGIGAYSIINNE C T iNy




Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

481

481
481
481

541

57
541
541

CIIGQEDYPGSSITIWLPQVSQMHA
et O DYPGSSITILPQOVSQMHA

O INYKDGAFFLTDL@SQOHGTWITDNEGRRNRVPPN
O INYKDGAFFLTDL@SQOHGTWITDNEGRRNRVPPN

188
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Appendix 6
Supplementary Figures S18 — S19 Amino acid alignments for non-differentially expressed flavonoid genes in

Lotus filicaulis

Figure S18. Amino acid alignment for F3H-2

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax RIS TRPS IIARACREWGAFHVTNHGV P
Mtru s THE S TSEACREWGAFHV TNHG Pl
Atha

Lfil
Ljap FENECPMPEKLEIYACIAGSAASEGYGSRMLV SRR
Gmax cLErrEBErErBx LR YBCH - ERAASEGYGS M I s
Mtru RESIGL@FFNNC PMEEK L YEClAG

Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil FYONITISYYPPCPQPDLTLGLQSHSDFGAITLLIQDDVGGLQVLKINGDeele
Ljap FYONITISYYPPCPQPDLTLGLOSHSDFGAITLLIQDDVGGLQOVLKNGDCiats
Gmax FYQNITISYYPPCPEPDLTLGLQSHSDMGAITLLIQDDVGGLQVLKG

Mtru IYONIT SYYPPCPQPDLTLGLQSHSDFGA.TLLIQDDVGGLQVLK
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha
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Figure S19. Amino acid alignment for F3H

Lfil
Ljap
Gmax
Mtru
Atha

MGEVDPAFIQEPEHRPJLS T i IR TlsDPsATERLVKERIGHE
MGEVDIEAFIOEPEHRPKL SEEEE N7 EGTPEIDLSPINY
MGEVDPAFIOEMEHRPKLS TEE TIARG T P@T DL P Tt

ASis¥EN T Hi TN SGDFME S EENgy THRS S E - DHHEK

[ S SR

Lfil GYYDTEHTKN
Ljap GYYDTEHTKN
Gmax GYYDTEHTKN
Mtru GYYDTEHTKN
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax PHLALGVGRHKDEGALTHL2AOD
Mtru PHLALGVGRHKDAGALTILAQD
Atha

Lfil
Ljap EVGGLEVKRKADQOWVRVEP TRDA
Gmax EVGGLEVKRKADOEWERVKPTPDA
Mtru
Atha

Lfil
Ljap
Gmax FEFINPAHDIBRVKPLEELTNEBINPSKYRPYIAWGKER
Mtru FEFRPAHDIMYVKPLEELTNEIMNPIFKYRPYINWGKER
Atha
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Appendix 7

Supplementary Figures S20 — S28 Amino acid alignments for red-differentially expressed flavonoid genes in

Lotus filicaulis

Figure S20. Amino acid alignment for ANS

Lfil 1 IETVVERVESLSESGI@®SIPKEYVRPKEELANIGDVFEEEKKEYGPOVPTIDLKEIDS)S
Ljap 1 IRTVVERVESLSIESGI@SIPKEYVRPKEELANIGDVFEEEKKE

Gmax 1 APRVESL‘SSGIKCIPKEYVRP@EELEEIG VEFEEEKKHY

Mtru 1 MNORVESLAMSGIBSIPKEYVRPKEELANIG

Atha 1

Lfil 60

Ljap 60

Gmax 59 TFFGLEVEEKEKYANDLE
Mtru 59 WEFIRLPVEEKEKYANDOS]
Atha 59

Lfil 120

Ljap 120

SRS C < T OGYGSKLANNASGOLEWEDY FFHLIF PEDKRDL S PKEPED YHEVT SEYAKRLRG
USRSV NBCIS < T OGY GSKLANNASGQLEWEDY FFH@I FPEDKRDLS IWPKT PRDY TV T SEYAK@LR
NS ENR BRI G < T OG Y GSKLANNASGQLEWEDY FFHLEMIPEEKRDLS IWPKTPSDYMEMTSEYAKELR

IR A\ SKILEVLSLELGLERGRLEKEVGGMEELLLOMKINYYPKCPQPELALGVEAHTD@SAL
I IR [ A\ SK I LEVLSLELGLERGRLEKEVGGMEELLLOMKINYYPKCPQPELALGVEAHTD@SAL
Gmax 179 LAIKILELSLGLE RLEKEVGGMEELLLQIKINYYPCPQPELALGVEAHTDVSL
Mtru 179 EVLSLELGLEGGRLEKEEGGMEELLLQMKINYYPICPQPELALGVEAHTDVSSL
Atha 179 AT SV€] GLEIZORIL.EKEVGGEEELLLOMKINYYPKCPQPELALGVEAHTDVSAL

IO T ' . L HNMVPGLOQLFYEGKWVTAKCVPDSILMHIGDTINE I LSNGKEKS ILHRGLVNKEKVR
IV RO T ' . L HNMVPGLQLFYEGKWVTAKCVPDSILMHIGDTINE I LSNGKEKS ILHRGLVNKEKVR
Gmax 239 TFLLHNMVPGLQLFYEG@WVTAKCVPDSILMHIGDT EILSNGKYKSILHRGLVNKEKVR
VA bRNPICAYI T ' 1. . HNMVPGLOLEFYEGKWVTAKCVPDSILMHIGDT@E ILSNGKYKSILHRGLVNKEKVR
NI RICICI T I [ HNMVPGLOLEFYEGKWVTAKCVPDS IMMHIGDTME ILSNGKYKSILHRGLVNKEKVR

INSNENNCIN T SWAVEFCEPPKEKI ILKPLPELVTETEPARFPPRTFAQHTHHKLFRKDOE ARYNOEESK
IS INCINON [ SIWAVFCEPPKEKIILKPLPELVTETEPARFPPRTFAQHIHHKLFRKDQE ARYNOEENI K
Gmax 299 ISWAVFCEPPKEKIIL@PLPELVTETEPARFPPRTFAQHIHHKLFRKDQE LPhN—-———%*
Mtru 299 ISWAVFCEPPKEKIILKPLPELVTEKEPARFPPRTFAQHIHHKLFRKDEEEKKDDPKK*
Atha 299 FPPRTFAQHTIMHKL FEKEOQEIINMASINS\I ke
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Figure S21. Amino acid alignment for CHS-2

Lfil SVAEIRKAQRAEGPATILAIGTANPPNCVDQSTYPDFYFKITNSEHMTELKEK
Ljap SVAEIRKAQRAEGPATILAIGTANPPNCVDQSTYPDFYFKITNSEHMTELKEK
Gmax SVAEIREAQRAEGPATILAIGTANPPNREVDOSTYPDEYFRI TNSPHMTELKEK
Mtru QSTYPDFYFKITNSEHJTELKEK
Atha

Lfil FORMCDKSMIKKRYMYLNEEILKENPNBCAYMAPSLDARQDMVVVEVPRLGKEAAMMKATK
Ljap FORMCDKSMIKKRYMYLNEEILKENPN@CAYMAPSLDARQDMVVVEVPRLGKEAAMKATK
Gmax FORMCDKSMIKMWRYMYLNEEILKENPNMCAYMAPSLDARQDMVVVEVPRLGKEAAVKATIK
Mtru FORMCDKSMIKRRYMYLWEE I LKENPEMCEYMAPSLDARQDMVVVEVPRLGKEAAVKATK
Atha R

Lfil EWGQPKSKITHLIFCTTSGVDMPGADYQLTKLLGLRPSVKRYMMYQQGCFAGGTVLRLAK
Ljap EWGQPKSKITHLIFCTTSGVDMPGADYQLTKLLGLRPSVKRYMMYQQGCFAGGTVLRLAK
Gmax EWGQPKSKITHLIFCTTSGVDMPGADYQLTK@LGLRPRVKRYMMYQQGCFAGGTVLRLAK
Mtru EWGQPKSKITHLIJCTTSGVDMPGADYQLTKLLGLRPYVKRYMMYQQGCFAGGTVLRLAK
Atha

Lfil

Ljap

Gmax DLAENNKGARVLVVCSEITAVTFRGPSDTHLDSLVGQALFGDGAAAVIVGSDPHP/ligEK
Mtru DLAENNKGARVLVVCSEJTAVTFRGPSDTHLDSLVGQALFGDGAAR

Atha

I NECICI P . FELVWTAQT IAPDSDGAIDGHLREVGLTFHLLKDVPGIVSKNIBKALBEAF@PLGISD
IV RS P . F'E LVWTAQT IAPDSDGAIDGHLREVGLTFHLLKDVPGIVSKNIBKALMEAF@PLY
Gmax 235 PLIELVWTAQTIAPDS GAIDGHLREVGLTFHLLKDVPGIVSKNIBKALREAFNPLY
Mtru 235 GAIDGHLREﬂGLTFHLLKDVPGIVSKNITKAL EAFERPLGISD
Atha 241

IR NEVACIE Y N S I FWIAHPGGPAILDQVEQKLYLKPEKMKATREVLSEYGNMS SACVLFILDEMRKKSA
Ljap 295 YNSIFWIAHPGGPAILDQVEQKLGLKPEKMKATRNVLSIYGNMSSACVLFILDEMRKKS‘
S ES VS Y NS I FIWIAHPGGPATILDQVEQKLGLKPEKMKATR VLSEYGNMSSACVLFILDEMR.KS‘
Mtru 295 YNSIFWIAHPGGPAILDQVEQKLILKPEK NATREVLSEYGNMSSACVLEFILDEMRKKSES
Aol o =G I ON RN N SIBE'W I AHPGGPAT LDQVEMKLGLKIBEKMRATREVLSEYGNMSSACVLEFILDEMR

INSNEENCICIING DG L. KTTGEGLEWGVLFGFGPGLTIETVVLRS VA
I N G LK TTGEGLEWGVLFGFGPGLTIETVVLRS VAR
Gmax 355 ENGHKTTGEGLEWGVLFGFGPGLTIETVVLHSV‘—
Mtru 355 IpjanesNeHenNevanie)Ne)lerNunIuRAvARNAIN
Atha 361 Kpje'/AjgyedennievanyeiNe)iermy [IURASRIRAY P —

*

*

*
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Figure S22. Amino acid alignment for CHS-4

Lfil SVAEIRMAQRAEGPATIAIGTANPPNCVDQSTYPDFYFRMTNSEHKTELKEK
Ljap

Gmax AQRAEGPATILAIGTANPPNRVDOSTYPDEYFRITNSEHETELKEK
Mtru QSTYPDFYFRITNSEHKTELKEK
Atha

Lfil FORMCDKSMIKKRYMHLTE

Ljap FORMCDKSMIKKRYMHL TESBLKENPNMCAYMAPSLDARQDMVVVEVPRLGKEAAKATK
Gmax FORMCDKSMIKMRY LKENPNMCAYMAPSLDARQDMVVVEVPLGKEAAVKATK
Mtru FORMCDKSMIKRRY LKENPEICBYMAPSLDARQDMVVVEVPRLGKEAAVKATK
Atha

Lfil

Ljap EWGQPKSKITHLIFCTTSGVDMPGADYQLTKLLGLRPYVKRYMMYQQGCFAGGTVLRLAK
Gmax EWGQPKSKITHLIFCTTSGVDMPGADYQLTK@LGLRPYVKRYMMYQQGCFAGGTVLRLAK
Mtru EWGQPKSKITHLIJCTTSGVDMPGADYQLTKLLGLRPYVKRYMMYQQGCFAGGTVLRLAK
Atha FCTTSGVDMPGADYQLTKLLGLRPEVKRIMMY QOGCFAGGTVLR
LEil 114 —mm oo oo oo oo o —————
ISV BNl DT A ENNKGARVLVVCSEMTAVTFRGPSDTHLDSLVGQALFGDGAAALIVGSDP, BEK
SRSl DT A ENNKGARVLVVCSE§TAVTFRGPSDTHLDSLVGQALFGDGAAARTVGSDP BEK
USSR Nl D 1.7, ENNKGARVLVVCSEMTAVTFRGPSDTHLDSLVGQALFGDGAAALIVGSDP BEK
Atha 181 Gl
LEil 114 —-m o m oo oo oo o
IVl ol F 1V [ TAQT I APDSEGAT DGHLREVGLTFHLLKDVPGIVSKNI|d

SRSVl - B - [/ /' TAQT I APDSEGAIDGHLREVGLTFHLLKDVPGIVSKN IR

S ISl o Wl - -1 TAQT I APDSEGATI DGHLREQGLTFHLLKDVPGIVSKNIN

Atha 241 |g SKNT

Lfil 114

Ljap 295 VLS)YGNMSSACVLFILDEMR
Gmax 295 VLSEYGNMSSACVLFILDEMR
RSPl N S T 17 T AHPGGPAT LDQVEQKLELKPEK VLSEYGNMSSACVLFILDEMR

Aol o =G I ON RN N SIBE'W I AHPGGPAT LDQVEMKLGLKIHEK

Lfil 114
Ljap 355
Gmax 355 ENEHhSNNeHeIRNNCVARNE e CINNNURVAVAN
Mtru 355 Qe NuieenAevaAnNeINeIHCINNNINRATAR
Atha 361 Kpe'AeAeNACvANNEINCIHEINE INRATAR
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Figure S23. Amino acid alignment for CHS-5

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap EWGQPKSKITHLIFCTTSGVDMPGADYQLTKLLGLRPYVKRYMMYQQGCFAGGTVLRLAK]
Gmax EWGQPKSKITHLIFCTTSGVDMPGADYQLTK@LGLRPYVKRYMMYQQGCFAGGTVLRLAK
Mtru EWGQPKSKITHLIECTTSGVDMPGADYQLTKLLGLRPYVKRYMMYQQGCFAGGTVLRLAK
Atha

Lfil IR ENNKGARVLVVCSEBTAVTFRGPSDTHLDSLVGQALFGDGAAALIVGSDP
I A D . AENNKGARVLVVCSEBRTAVTFRGPSDTHLDSLVGQALFGDGAAALIVGSDP
Gmax 176 [DANHNININENNARAVISN): TAVTFRGPSDTHLDSLVGQALFGDGAAAIIVGSDP
Visha bRV DT AFENNKGARVLVVCSEMTAVTFRGPSDTHLDSLVGQALFGDGAAALIVGSDP)
Atha 181

Lfil ML FELVNTAOTIAPDSECAIDGHLREVGLTFHL LK DV D (/i
Ljap 235
Gmax 235
Mtru 235
Atha 241

PLIELVWTAQTIAPDSEGAIDGHLREVGLTFHLLKDVPGIVSKNID
VWTAQTIAPDSEGAIDGHLREEGLTFHLLKDVPEIVSKNIN

Lfil 9 mm
IV RSN Y N S I FWIAHPGGPAILDQVEQKLELKPEK KSA
S ES SIS Y NS T FIWIAHPGGPAILDQVEQKLELKPEK VLSEYGNMSSACVLFILDEMRBKSA
Mtru 295 MNSERNIER:N:EZElerz:NRneIAHe N - IN I VLSEYGNMSSACVLEFILDEMREKSA
Aol o -G ION RN N SIBE'W I AHPGGPAT LDQVEMKLELKIIEKMRATREVLSEYGNMSSACVLFILDEMRRKSA

Lfil 97 - ===
I ICISIING® DG K T TGEGLEWGVLFGFGPGLTIETVVLRS VNI 4
Gmax 355 ENEHNNIGHSRNEANIESINCSIZCINNMNIURARE - S *
Mtru 355 Qe KTTGEGHEWGVLFGFGPGLTIETVVL S *
Aol s = RS KN AN D GV T T GEGLEWGVLEFGFGPGLTME TVVLES V)i




Figure S24.

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

121
121
121
121
121

181
181
181
181
181

241
241
241
241
241

301
301
301
301
301

335
335
335
333
361

Amino acid alignment for DFR

MGSMIFETVCVTGAIGF I GSWLVMRLMERGYMVRATVRD PNMKKVKHLLEL PAKTKL T
MG SMIETVCVTGARGF I GSWLVMRLMERGYMVRATVRD PNMKKVKHLLEL PAK TKL T
MG SEEERVCVTGASGFIGSWLVMRLEERG YlVRATVRDP, NMKKVKHLIELPGAKIKLIL

€181

NETVCVTGASGEFIGSWLVMRLMERGYMVRATVRDPIENEBKKVSHLLE L P@AKEKTL

RRLVFTSSAGTLNVIEHQK

FDESCWSDVEFCRRVKMTGWMYFVSKTLAEQEAWKFAKE
RRLVFTSSAGTLNVIEHQK@MEFDESCWSDVEFCRRVKMTGWMY FVSKTLAEQEAWKEAKE]
RRLEEFTSSAGTLNVIEROKI FD.CWS DVEFCRRVKMTGWMYFVSKT LAEEAWKFAKE
RRIETS SAGTLNVIEROKIZENDE SCWSDVEFCRRVKMTGWMY FVSKTLAEQEAWKEAKE]
DENIWS DEE FIRUSINKMT GWMY FVSKT LAERAAWIB ' ARKE

DEFITIIPPLVVGSYFLMPTMPPSLITALSPITGNEAHYSIIKQGQYVHLDDLCLAHTE]
DEFITIIPPLVVGRFLMPTMPPSLITALSPITGNEAHYSIIKQGQYVHLDDLCLAHIE]
DFITIIPPLVVGPFLMPTMPPSLITALSPITGNEEHYSIIKQGQ VHLDDLCLAHTIE]
DEITIIPPLVVGPFLEPTMPPSLITALSPITGNEAHYSTIKQGOEVHLDDLCIEBAHTE]
DEISIIPINLVVGPFEgMESMPPSTLITALSPITIANEAHYSTIROGOYVHLDDLCNAHTE]

LEEHPESEGRY ICSAMEATIHDIAKLINSKYPEYNIPTKFKNIPDELELVRESSKKIKD
LEEHPENEGRY ICSANMEATIHDIAKLINSKYPEYNIPTKFKNIPDELELVRESSKKIKD
LFEPEEGRYICSA ATIHDIAKLINKYPEYPTKFKNI PD@LELVRFS SKKID
LFEHMEVEGRYICS‘CEANIHDIAKLIN KYPEYNIPTKFINNIPDELELVREFSSKKIKD

GFEFKYSLEDMYTIRMATDTCHMEKGLL PKIRVASSESS
GEINFKYSLEEMEERNS T8 T CROK Gl P\ASINS46) S

ISEIKTKNENIDVKTGDGLTDGMKPCN

_______ _____________‘k
_______ _____________‘k
——————— TKPAETPVNAT - MHJQ*
_______ N_____________'k

KTETGITQERTDAPMLAQQMCA*
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Figure S25.
Lfil 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lfil

Ljap

Gmax

Mtru

Atha

Lfil 121
Ljap 121
Gmax 120
Mtru 119
Atha 34
Lfil 181
Ljap 181
Gmax 180
Mtru 179
Atha 94
Lfil 241
Ljap 241
Gmax 240
Mtru 239
Atha 154
Lfil 301
Ljap 301
Gmax 300
Mtru 299
Atha 214
Lfil 353
Ljap 353
Gmax 359
Mtru 352
Atha 262

Amino acid alignment for F3H

IS F'KP BWLAQGNTLESSFVRDEDERPKVAYNNEFSNEIPVISLAGIDEVDGR
IS F'KP

PP T —

R\P - —AQ

S
S

NKIVEACENWGIFQVVDHGV DN EMTIWLAKEFFALPPEEKLRED
NKIVEACENWGIFQVVDHGV DN EMTILAKEFFALPPEEKLRED

WK IVEACENWGIFQVVDHGVDGE AEMTRLAKEFFALPPIEKLRFDMSGIKKGGFIVSS
NKIVEACENWGIFQVVDHGVDSIA EMTREAKGFFELPPEEKLRFDMSGGKKGGFIVSS

HLOGESVQDWREIVTYFSYPR
VRDWREBVTYFSYPT

AMGLEKEALTKACVDMEOKVVVNYYPKCPOPDLTLGLKRHTDPGTITLLLODQVGGLQAT
AMGLEKEALTKACVDMDQKVVVNYYPKCPOPDLTLGLKRHTDPGTITLLLODQVGGLQAT
AMGLEKEILIKACVDMDQKVVVNYYPKCPQPDLTLGLKRHTDPGTITLLLQDQVGGLQAT
AMGLEKIALTKACVDMDQKVV.NYYPKCPQPDLTLGLKRHTDPGTITLLLQDQVGGLQAT
AMGLEKESLTINACVDMDOKEVVNYYPKCPOPDLTLGLKRHTDPGTITLLLODQVGGLQAT

RDNGKTWITVQPEEGAFVVNLGDHGHYLSNGRFKNADHQAVVNSNSSRLSIATFQNPAPD
RDNGKTWITVQPVEGAFVVNLGDHGHYLSNGRFKNADHQAVVNSNSSRLSTIATFQNPAPD
RDNGKTWITVQPVEIAFVVNLGDHIHYLSNGRFKNADHQAVVNSNHSRLSIATFQNPAPN

DNGKTWITVQPVEGAFVVNLGDHGHYLSNGRFKNADHQAVVNSNMSRLSTIATFQONPAPD
RDNGKTWITVQPVEGAFVVNLGDHGHELSNGRFKNADHQAVVNSNSSRLSIATFQNPAPD

ATVYPLKVREGEKSVMEEPITFAEMYRRKMSKDIELARMKKLAKEKENT ODLE]
ATVYPLKVREGEKSVMEEPITFAEMYRRKMSKDIELARMKKLAKEKENT ODLE]
ATVYPLKI REGEKEVMEEPITFAEMYRRKMSKDIE ARMKKLAKEK]

ATVYPLK RlGEKSVMEEPITFAEMYRRKMSKD EBARMKKLAKEMSHTINDLE

B KAKLEIEKP
B KAKLEIEKP
IO K AKLERK P
b < A KIRE VK P
—-———HEVDISx
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Figure S26. Amino acid alignment for F3’H

Lfil 1 M- SLPLPPGPKPWPI IGNPHMGPVPHHSLA
Ljap 1 P SLPLPPGPKPWPI IGNJPHMGPVPHHSLA
Gmax 1 BPSLPLPPGPKPWPIJGNBPHMGPVPHHSLA
Mtru 1 88851.p1.PPGPK PP T IGNMPHEG PRPHESHA
Atha 1 SHNNRIBSISINIZIIERGRON  jzIvE T <|gelR
Lfil

Ljap

Gmax ALARMHGPLMHLELGFVDVVVAASASVAEQFLKEHDENFSSRPPNAGAKY IAYNYQDLVE
Mtru iHGPLMHLKLGEVDVEVAASESVAEQFLKVEDANFSSRPPNIGAKY IAYNYQDLVE
Atha

Lfil 118

Ljap 118

Gmax 117

Mtru 118

Atha 119

Lfil 176 ELMVLAGVENIGDFIPSLEWLDLQG
Ljap 176 ELMVLAGVENIGDFIPSLEWLDLQG
Gmax 175 EffMVLAGVFNIGDFIPSLEWLDLQG
Mtru 178 ELMVLAGVFNIEDFIPSLEWLDLQG
Atha 177

Lfil 236 SSKSENHKDLLSTLLSLKDV|ZEDDDGN|

Ljap 236 SSKSENHKDLLSTLLSLKDV|ZDDDGN,

Gmax 235 SSKYENHKSRT SHLL.S LKDVISEDDEIGN

Mtru 238 N N3 sERHEKDLLSTL LT < Eise Dl DG

Atha 234

Lfil 294

IS VY < 7. 1. .1 NMETAGT DT SASTTEWJIAELIREPRILAQVQQELDTVVGR

GRSV 7. 1.1 LNMEFTAGTDTSESTTEWATAEL INPE I LARBOOE LDTVVGRDRE
Mtru 297 KALLLNMFHAGTDTSSSTTEWAIAELI-NPRILAQVQQELDNVVGRDRN
Atha 293

Lfil 354
Ljap 354
Gmax 354
Mtru 357
Atha 353

Lfil 414 [EERN
Lijap 414 ke=okNg
SO - R 1.1, GGEKMDVDVEGNDFEVI PFGAGRRICAGHSLGLEMVOLL TARLAHS FDWE LER
TS NS Wl O R 1 GGEK®DVDVKGNDFEVT PFGAGRRT ClGMSL.GLRMVQLLTAT LIHS FDWELEN
Atha 413




Lfil
Ljap
Gmax
Mtru
Atha

473
473
474 C
477
473

BEKLNMDEAYGLTLORAVPLSVMSRPRLSPHVY
BEKLNMDEAYGLTLORAVPLSVMSRPRLSPHVY
PEKLNMDEAYGLTLQRAVPLSVHPRPRLEPHVYS S—*
AGKINMDE YGLTLORAVPLSVHPEPRLS PHVYSISIG Nt
IR KLNMEESYGLTLORAVPLIVHPEPRLEPNV Y EiNeNierd
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Figure S27.
Lfil 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lfil

Ljap

Gmax

Mtru

Atha

Lfil 119
Ljap 119
Gmax 116
Mtru 117
Atha 120
Lfil 179
Ljap 179
Gmax 176
Mtru 177
Atha 180
Lfil 236
Ljap 234
Gmax 232
Mtru 237
Atha 222
Lfil 296
Ljap 294
Gmax 292
Mtru 297
Atha 282
Lfil 356
Ljap 354
Gmax 352
Mtru 357
Atha 342
Lfil 416
Ljap 414
Gmax 412
Mtru 417
Atha 402

Amino acid alignment for MAX1

plis SAY FiEsmA T
PSS PR T
AMF -~ — THRR#1
slia---sp AL

TOHER TAFETFA

LLAKYGPDVFSILAKQYGPIYRFHMGRQPLI ADEELCKEVGIKKFKDIPNRSIPSPIS
LLAKHGPDVFSVLAKQYGPIYRFHMGRQPLII ADAELCKEVGIKKFKDIPNRSEPSPIK

ASPLHOKGLFFTEDSQWSTMRNTILSLYQPSHLSRLVPTMQSFIESATONLDSQIMEDIST F
ASPLHOKGLFFTEDSQWSTMRNTILSLYQPSHLSRLVPTMQSEFIESATONLDSQONEDIJT F
AS PLHQKGLFFTRDSEWSTMRNTILS YQPSHL.LVPTMQSFIESATQNLD PNEHARN
ASPLHQKGLFFIRDSQWSTMRNTILS YQPSHLSRLVPTMQSFIESATQNLDSQKEDIFF

SNLSIL§LATDVIGQAAFGVDFGLS

ESG——N———
C SIESESV——NNV'——NDDDEVSDFINQHI

SNLSLELATDVIGQAAFGVDFGLS E § I SEN———

SNLSL LATDVIGEAAFG FGLS
SNLSLELATDVIGQAAFGVNFGLS[ON ATDNI MNASGS\
SNLIELELITDEIGOAAFGVDEGL S|Cl i D il bttt b

YSTTQLKMDLSGSESIILGLLVPILQEPFRQ

YSTTQLKMDLSGSFSIILGLLVPILQEPFROQILKRIPGTMDWKIEGTNINKLSGRLDE IVE
YSTTQLKMDLSGSFSIILGLLEPILQEPFRQILKRIPGTMDEKIESTNEKLSGELDEI K
YSTTQLKMDLSGSFSIILGLLVPILOQEPFROQILKRIPGTMDWKIE TNEKLEGRLDEIVE

KRMKDBUR S SKDFLSLILNARE SK@VSENVETPDY ISAVTYEHLLAGSATTSFTLSSIVY
KRMKDEUR S SKDFLSLILNARE SK@VSENVETPDY ISAVTYEHLLAGSATTSFTLSSIVY
RVEDENRESKNFLSLILNARESKNVSENVEEPDY ISAVTYEHLLAGSATTFTLSSIVY|
KRIVK DRINR S SKDFLSLILNARESKIWSENVFTPEY I SAVTYEHLLAGSATTSFTLSSfvY
KRINK BRSNS K DF LS LT LA RE SSINANEF TRDY TSAVTYEHLLAGSATTRIFTLSS

LVAGHPEVEKKMLOEIDGFGPMDOMPTSODLOBKEPYLDQVIKEAMRMYTVSPLVARETS
LVAGHPEVEKKMLOEIDGFGPMDOMPTSODLOBKEPYLDQVIKEAMRMYTVSPLVARETS
LVAGHEEVEKKILQEIDGFGPPDEIPTEQDLH BIFPYLDOQVIKEAMREYTVSPLVARETS
LVAIHPEVEKKMLEEIDGIGS DOIPTSQDLEBKFPYLDOQVIKEAMREFYMVSPLVARETS

VEKRELOETIDGEGNIADIRT PTESID LOBIKEPYLDOQVIKEAMREYMVSPLVARE TE

NEVEIGGYLLPKGTWVWLALGVMAKDPRNFPEPEKFKPERFDPKCEEMKRRHPYAFIPEG
NEVEIGGYLLPKGTWVWLALGVMAKDPRNFPEPEKFKPERFDPKCEEMKRRHPYAFIPEG
NEVEIGGYLLPKGTWVWLALGVLAKDPRNFPEPEKFKPERFDPKCEEMKRRHPYAFIPEG
NEVEIGGYLLPKGTWVWLALGVLAKDEIENF PEPEKFKPERFDPNCEEMKORHPYAFIPEG
INEVE IGGYLLPKGTWVWLALGVLAKDPENFPEPEKFKPERFDPINEEERKBIRHPYAFTIPEG
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Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

476
474
472
477
462

536
534
532
537
522

IGPRACIGQKFSLQEIKLSLIHLYRKYLFRHSIENMENPLELEYGIVLNFKHGVK

IGPRACIGOKFSLOEIKLELIHLYEK YliFRESBVERPHENE vy GBI NFKHGHEK
IGPRACIGQKFSIQEIKLSLIHLY
YRYvAFRESEMEMPL LBy G IHLEF<EcVKER

200



Figure S28.
Lfil 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lfil 58
Ljap 1
Gmax 59
Mtru 61
Atha ol
Lfil 118
Ljap 10
Gmax 119
Mtru 121
Atha 121
Lfil 177
Ljap 69
Gmax 178
Mtru 180
Atha 181
Lfil 231
Ljap 123
Gmax 235
Mtru 234
Atha 238
Lfil 291
Ljap 183
Gmax 295
Mtru 294
Atha 298
Lfil 349
Ljap 241
Gmax 354
Mtru 349
Atha 356
Lfil 409
Ljap 300
Gmax 414
Mtru 409
Atha 416

Amino acid alignment for UFGT73C5

[MviNelaN el PH Fll T, FPTLMAQGHT I PMMDIARLLAQRGVIVTIFTTPKNASRFISVLSRA

WAYE' QO TIN--NN LEFPLMAQGHIIPMMDIARLLABIRGVIVTIFTTPKNASRENSVLSRA
IAYT.PANIND LFPLIAQGHIIP
MYSETTKSSPIL|

DIAILLAQRGVIVTIFTTPKNASRFTSVLSR‘

g g g g

O/ PE{KIEIA G PEGCENF MU S BB\t -0y TINM 1 hatel FE[ =
W\ PKOAGL PEGCENFDVNSS BB Al T iyl 1 )82 A FE L F
- [eled PRy O) / Klagg Y L L oflel OlaiN T|BlS ¢ Dy RM T PR N FIEE PVOKMMTEE L Nig
RPSCIISDFCIPWTAQVAIKMNIPRISFHGFSCFCLHCHLKVQTESK
RPSCIISDFCIPWTAQVAKENIPRISFHGFSCFCLHCHLKVQTRSKVINE Sl
PSCIISDFCIPWTAQVAGKEETPRISFHGFRACFCLHCMLEVETRSEVEE Sl

PSCIISDFEIPWTIQ AINISINT PRI SEFHGEFSCFCLHCMLKMOTRSK
‘KK NI PETINEHGEC F'C LIRCMIsAVRINONaN:H

DYKKERNDKVWCIGPVSLCNKDGLDKAQRGNKASINEHHCLKWLDLQOPKSVVYVCLGS)
DYKKERNDKVWCIGPVSLCNKDGLDKAQRGNKAS INEHHCLKWLDLQQPKSVVYVCLGSL
DYKKJRNDKVWC I GPVSLCNEDNLDKHORGNEIAS INEHHCLKWLDLOFPK SBVYVCEGSL
DYKKERNEKvIiElic PVSL.CNKDGLDKAQRGHRA S IBEHHC LKWLDLBIOPKSVVYRCLGS T
DY KEREEK BT G PV s TONKECADK AR GNKER TiaeEC 1.1 L. DEesae s vl v vC1.Gs

2 PQVLILSHPEI GGFLTHCGWNSTLEGISAGVPMVTWPLFADEFEaENT SREe RV Sk
APQVLILSHPSIGGFLTHCGWNSTLEGISAGVPMETWPLFADQFLNEKLVTQVLEIGVS

WGV LVKKERIK] MDRERINE Sjaie RROEANGT S E| AVENGG]

IWGVLVKKE, DG ATK AVE S
SIFGVLVKKE®T Ki -G ASK AVE]N
NEE MG -S AKEIRG © SIVH - A E
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Lfil
Ljap
Gmax
Mtru
Atha

469 BRvHY BBLIY - -—----—--—--———————-

311 —mmmmm

474 SEEILD
468 SEEILN
475 SEEISN
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Appendix 8

Supplementary Figures S29 — S30 Amino acid alignments for yellow-differentially expressed flavonoid genes

in Lotus filicaulis

Figure S29.

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil 355
Ljap 355
Gmax 355
Mtru 355

Atha 361 K

Amino acid alignment for CHS-1

TVEEIRNAQRSEGPATILAFGTATPSHCVMOADYPDYYFRITNSEHMTDLKEK]
OADYPDYYFRITNSEHMTDLKEK

SIOADYPDYYFRITNSEHMTDLKEK]

YPDYYFRITNSEHMTDLKEK]

YPDYYFRITNSEHMTDLKEK]

FKRMCEKSMIRKRYMHLTEEMLKENPIMCAYMAPSLDARQDLVVVEVPKLGKEAAINKATK]
FKRMCEKSMIRKRYMHLTEELKENPIRMCAYMAPSLDARQDLVVVEVPKLGKEAAINKATK]
FKRMCEKSMI KRYMHLTEEFLKENPNMCEYMAPSLDERQDIVV.EVPKLGK AANNKATK
FKRMCEKSMI KRYMHITEEFLKENPNMCAYMAPSLDARQDLVVVEVPKLGK AAIMKA TN
FKRMCBKSHIRKREIMHLTEEFLKENPRIMCAYMAPSLDINRQDEVVVEVPKLGKEAR

EWGQPKSKITHLVFCTTSGVDMPGADYQLTKLLGLKPSVKRLMMYQQGCFAGGTVLRLAK]

EWGQPKSKITHLVFCTTSGVDMPGADYQLTKLLGLKPSVKRLMMYQQGCFAGGTVLRLAK]
EWGQPKSKITHLVFCTTSGVDMPGADYQLTKLLGLIPSVKRLMMYQQGCFAGGTVLRLAK
EWGOQPKSKITHMVECTTSGVDMPGADYQLTKLLGLKPSVKRLMMYQQGCFAGGTVLRLAK]

DLAENNKGARVLVVCSEITAVTFRGPSDTHLDSLVGQALFGDGAARA
DLAENNKGARVLVVCSEITAVTFRGPSDTHLDSLVGQALEFGDGAAA
DLAENNKGARVLVVCSEITAVTFRGPSDTHLDSLVGQALEFGDGAAA
DLAENNKNARVLVVCSEITAVTFRGPSDTHLDSLVGQALFGDGAA‘
DLAENNRGARVLVVCSEITAVTFRGPSDTHLDSLVGQALFSDGAAR

WNS FWIAHPGGPAILDQVEEKLRLKEEKL@STRHVLSEYGNMSSACVLFILDEM SK
WNS FWIAHPGGPAILDQVEEKLRLKEEKLRSTRHVLSEYGNMSSACVLFILDEM RSK]

BTTGRGLEWGVLFGFGPGLTVETVVLHSVPLE
BT TGRGLEWGVLFGFGPGLTVETVVLHSVPLE
N TTGEGLEWGVLFGFGPGLTVETVVLHSVPLE
T TGEGLEWGVLFGEFGPGLTVETVVLHSVPNE]
NTTGEGLEWGVLFGFGPGLTVETVVLHSVPL):GEs

XX X



Figure S30. Amino acid alignment for PAP-1

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

MDLETLYSPCEMGEESIN SNWEVOE SIHNTEWSREDNKRFESALATY|
MDLETLY SPCEMGEEEN SNWEVOE SIHETEWSREDNKRFESALATY|
SN SNWEVOE Sig STEWIREDNKIFESALAIY

NWilVEE SERMeTE W SREDNKEFESALATY
FsPAN MYT F@EV-REATY

[ SR SR

FTFERVENENY Dt

FTFEVVERONY

RFLMGLLKYGKGDWRNIARNF
RFLMGLLKYGKGDWRNIARNF
RELMGLLKYGKGDWRNIBRNE
REFLMGLLKYGKGDWRNIF]

214 —-—=-----———————- NYNSGSIEMV EFNPN@DID L IRMVIZS S SIBERE T SlGl
214 —-—----mmmm NYNSGSIEMV FNPN@DIN T IBMVIZS S SIDERE T SlUl
217 PQOKLNSISKVQLGW I3YNIBG SIEAMV FadN PN Vb S S SIBNT SIS

218
234

258
258
274
239
247

204
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Appendix 9

Supplementary Figures S31 — S34 Amino acid alignments for non-differentially expressed lignin genes in Lotus

filicaulis

Figure S31. Amino acid alignment for CCR

Lfil 1l -
Ljap I ----—-——
Gmax I PR BUNS] S \AS] R IR CV T GAGGEIASWEVKELLERGY TVRGTVRNPEDPKNEHLEE LE|
Mtru IR PENABINUNS] S \SI ClegBlopy CV T GAGGEIASWEVKELLERGY TVRGTVRNPEDPKNEHLEE LE|
Atha ] PIVAEIDAVIA S 1RGN CV T GAGGE I ASWEVKELLERGY TVRGTVRNPBDPKNINHLRE LE
Lfil 1
Liap 1l ——— =
Gmax 57 € ERLTLHK‘DLF IRV G ClsIGVEHTAS PVT DN PEIRMME P A VISGINKINV T IR~
Mtru (YRRGCARE R TUNTISIKWYD LIfDIROIINORAVIEIG CisIGVEFHTAS PV T DINPBIMEE PAVINGERKINV TIAN
Atha SWANGCERT R LT [®KED L@ DMINEGVANYCCIBGYVEHTAS PVT DB PEOMME PAVNGERKIFY TINA
Lfil I -
Ljap l -
Sy aENNER " K VRRVVIETSS T GINVYMD PNINSINBENE DE SIFW S DLEMCKNTKNWYCYGKIVAEQ A
Mtru 121 ¢ENY-ISVAYEIRSISENE T\VAUIBIZIN T SR ©/V)/\VABIES] Y [NISIRAR - HGHONURNNIAAGNAEIN T \VNHE) S e
Aol o - BNV 7 VIR VVIRT S S T GIXVYMD PNISNAERW DE S[@W S DLBICKNTKNWY CYGK] TR
Lfil I
Liap 1l ——
Gmax 177 [S3RG\ANINAY " INizY GPIMLOPT INASHMRH

Mtru 181 [SANQ4NIR NP GPIMLOPT INASmRH

Atha 177 |SAKG\4R NP GPIELOPT INASIRH

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax 297
Mtru 301
Atha 297

DLGLEFTPVKQCLYETVEINLOEKGHL PVIRBNSEEEOOF
DLGLEFTPVKQCLYDTVKNLQEGHLPVPPQS



Figure S32.
Lfil 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lfil

Ljap

Gmax

Mtru

Atha

Lfil 121
Ljap 121
Gmax 112
Mtru 121
Atha 117
Lfil 181
Ljap 181
Gmax 172
Mtru 181
Atha 177
Lfil 241
Ljap 241
Gmax 201
Mtru 241
Atha 237
Lfil 300
Ljap 300
Gmax 255
Mtru 290
Atha 292
Lfil 360
Ljap 360
Gmax 315
Mtru 350
Atha 352
Lfil

Ljap

Gmax

Mtru

Atha

Amino acid alignment for F5H

MDSLPTW QLPM‘ NSRIRKRPPYPPGPKGLPIIGNMLM

MDS 1)zaMal QLPM‘ \SRIRKRPPYPPGPKGLPIIGNMLM
————————— DL PFQTS SRERERAPYPPGPKGLPI IGNMLM

MDSLLKSPI E @rr YR SRIMKRP[JYPPGPHGLPT IGNMLM
S0 TS SDP——TTS s FUFNSE

SDPJJAARQVLQVODNIFSNRPATIAISY)
SDIDAARQVLQVQDNIFSNRPATHATRYL

DOINT€TIAVA\RS
DO T[€TIAV\ES

DLONSILTKDNIKAI IMDVMFGGTETVASAIEWAMAELMESPEDEKRVOOELAD
DLENSIKLTKDNIKAI IMDVMEGGTETVASATEWAMAELMKSPEDLKEVOOEL2

(VEESDFEKLTEILKCALKETLRLHPPIPLLLHETAED TIGGYFIPKKARVMIN
VVGLDRRAEESDFEKLTYLKCALKETLRLHPPIPLLLHETAED‘TVGGY!IPKKARVMIN
VVGLERQVEESDFEKLTYLKCALKETLRLHPPIPLLLHETAE Af NGYFIPK@ARVMIN
VVGLDRRWEESDMEKLTYLKCWNLKETLRMHPPIPLLLHETAEDINSENRGIEE T PKKERVMIN

WWATGRDKNCWEEPBSFKPSRELKPGVPDFKGSNFEFIPFGSGRRSCPGMQLGLYALDLA
VWAIGRDKNCWEEPNSFKPSRFLKPGVPNFKGSNFEFIPFGSGRRSCPGMQLGLYALDL‘

AWAIGRDKNEWEEPESFKPRFLKPGVPDFKGSNFEFIPFGSGRRSCPGMLGLYALHL
AWATGRDEWNCWEE P@SFKPSRFLKPGVPDFKGSNFEFI PFGSGRRSCPGMQLGLYALDLA
FRPSRFLEPGVPDFKGSNFEFIPFGSGRRSCPGMOLGLYALDLA
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Lfil
Ljap
Gmax
Mtru
Atha

480
480
435
470
472

VAHLLHCEFTWELPDGMKPSEMDMSDVEGLTAPRASRLVAIPTKR
VAHLLHCEFTWELPDGMKPSEMDMSDVEGLTAPRASRLVAIPTKR

VAHLLHCFTWELPDGMKPSEMDMEDVFGLTAPREMRLEANPTKR
VAHLLHCFTWELPDGMKPSEMDMSDVFGLTAPRASRLVAIPTKR
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Figure S33.
Lfil 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lfil 1
Ljap 58
Gmax 58
Mtru 58
Atha ol
Lfil 2
Ljap 118
Gmax 118
Mtru 118
Atha 121
Lfil 62
Ljap 178
Gmax 178
Mtru 178
Atha 181
Lfil 82
Ljap 238
Gmax 238
Mtru 238
Atha 241
Lfil 82
Ljap 298
Gmax 298
Mtru 298
Atha 301

Amino acid alignment for POD-2

L LSLLAFAPIMCLCHKSEUGGYLYPQFYDYSCPQAMNIVKS T
—LLSLLAFAPLCLCHYN——QEGYLYPQFYDYSCPQEQHIVKS
L LSLLAFAPERCLCHKINSGES GEYLYPQFYDYSCPQAQNIVKSI

LRLHFHDCEFVKGCDAS
LRLHFHDCEVKGCDAS
LRLHFHDCEFVKGCDAS
LRLHFHDCEFVKGCDAS

ECPOYVSCADILALAARDSTVLTGGPSWEVPLGRRDSREASLSGSNNNIPAPNNTEFQTIL
KCPSTVSCADILELAARDSEVLTGGPSWEVPLGRRDSLGASISGSNNNIPAPNNTFQTIL
ECPHTVSCADILAIAARDSTVLHGGPNWEVPLGRRDSLGASLSGSNNNIPAPNNTFQTIL
ECPRTVSCADILALAARDSTVETGGPSWEVPLGRRDINRGASLSGSNNIBRI PAPNNTEFQTIL

TKENLOGLDEVDLVALSGEHTIGNRRCTHFBORLYNO
TKFKLOGLDIVDLVALSGSHTIGESRCTSFRQRLYNQ

FFEQFAKSMIMMGNISPLTGSKGE IRM
FFEQFAKSMIKMGNISPLTJSKGE IR
FFEQFAKSMIKMGNISPLTGSHGYT R
FFEQFAKSMBKMGN I SPLTGKGE IR
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Figure S34. Amino acid alignment for POD-1

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

[ S SR

117
117
118
118
121

177
177
178
178
181

237
237
238
238
241

297
297
298
298
301

KCEIR - RN

LAFVPFCHCKKINOEREGWANL Y POFYDQOSCPKAQEIVKSIVAKAFAKD

E —LLSLLAFVPECHCKKKI——GGYLYPQFYD
C

€scrRroE V@S TVAKA
il - W E A3 )

CHCKNORE G Y 1Y POFY Diis C PKAIE I VK SEVAK AR@K

PRMAASLLRLHFHDCEFVKGCD@SVLLDSSGTIISEKRSNPNRNSARGFEVIDEIKSA
PRMAASLLRLHFHDCEFVKGCD@SVLLDSSGTIISEKRSNPNRNSARGFEVIDEIKSA
PRMAASLLRLHFHDCFVKGCDASVLLDSSGTIISEKRSNPNRESARGFEVIDEIKS‘
PRMAASLLRLHFHDCEVKGCDASVLLDSSGTIISEKRSNPNRNSARGFEVIEBEIKSA
PRMIFASLLRLHFHDCEFVKGCDASBMLLDSSGTIISEKRSNPNRNSARGFEBIEE I KIslA

ECPHTVSCADILAMAARDSTVLTGGPSWGVPLGRRDSLGASLSGSN@NIPAPNNTEFQTIL,
ECPHTVSCADILAMAARDSTVLTGGPSWGVPLGRRDSLGASLSGSN@NIPAPNNTEQTIL,
ECPHTVSCADILALAARDSTVLTGGPSWGVPLGRRDSLGASHMSGSNNNIPAPNNTEFQTIL,
ECPQTVSCADILILAARDSTVLTGGPSWDVPLGRRDSLGAS SGSNNNIPAPNNTEQTIL

TKFKLKGLDIVDLVALSGSHTIGNSRCTSFRQRLYNQTGNGKADFTLDQ YAARILRTRCEP
TKFKLKGLNIVDLVALSGSHTIGDSRCTSFRQRLYNQTGNGKSDFTLDQNYA‘QLRTRCP

RSGGDQNLFVLDFVTPIKFDNEYIKNLL‘NKGLLSSDEILLTKNQ SADLVK@YAENNDL

RSGGDONLEVLDEVTPVKEDNNYMKNLLANKGLLSSDEILLTKNOMSADLVKKYAERNDL,
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Appendix 10

Supplementary Figures S35 Amino acid alignments for red-differentially expressed lignin genes in Lotus

filicaulis

Figure S35. Amino acid alignment for CAD

Lfil 1 - VCVTGASGYIASWIVKFLLIMEGY TVRATVRDIBSNPNKVEHLVKLD

Ljap 1 - VCVTGASGYIASWIVKFLLIMEGYTVRATVRDIMSNPNKVEHLVKLD

Gmax 1 NN VCVTGASGEIASWIVKFLLERGYTVRATVRMP SNIBSK HLVKLIGAKERL
Mtru 1 UMSG- VCVTGANG TASWIVKFLLO®GYTVRATVRIsIP SNSEN

Atha 1 SE— KWV CVTGASGY IASWIVKIRLLIBRGY T

Lfil BWDPOAELIDPAVKGTLNVLKSCAKSP
Ljap BDPOAELIDPAVKGTLNVLKSCAKSP
Gmax NDPQAELIDPAVKGTLNVLKSCAKSP
Mtru NDPQAELIDPA.KGTLNVLQSCAKSP
Atha INDPOAELBDPAVKGTENVLES CIRKER]
Lfil 120 FAAVAVARINSIS TRENY  INN€Ia24a1 - 12 AVAVAVARLIUNINSIBID - [ NI F FHK N — ———————————
I A S KR V'V L T S Si{S AVIEFNGRPKS PEVVV DE TWE S D P DI R E S K i G
Gmax 121 DA AW
Mtru 120 ARVAYY
Atha 120 INAAW
Lfil 168 —-——=——=—==== ==

Ljap 165 ——=-——————— -
Gmax 178 BREIVNENS DV SISNIZTVAYAGRRN)SE (INENVE P IRNIINEK —1SRSNKES] - @Y D\
Mtru 177 REFVNINNS DA INIETIYA NN [ INGR]VE PLRNINES € T — SN KA (€0C N\

Atha 177 RSFAKIBNN OSSN IGPLLOPINENINSEVAVNT BT, TINGIXOHN ' PNEERE G W V|VKDVANA

LEil 179 === mmmmmmm oo oo e KFAR-
Liap 183 ERONE GO LEFYMTCTQHCKFSISVWTMNHMSQH - -3 1| FHgK
CHEPSIECWN 7182 Y -§#S 2 SGRYCLVERV AT |- - CIRgE T oMl B = viE P [k
Mtru 236 [ZENLENGHTARENSICI2N4OHN 1\ |12, Al katd [ Y PINEO TRIDK CIaDBEIS YMP TY|
Atha 237 [ZEMORN N P DENDEI284GIRVAIARN VN iad® Y PIBIS OIS K CLAREIGN Y P T YA S KE

Atha 295 IS 1. GME NS L. -———-

Lfil 184 -EN-KIDUVVILPSUVIGPLLEPERNFS-VEPILNIINGPF-P-
Ljap 241 EPE-AXESSLILXKXVF----KPXKAS-[HER-——--—- LST--

Gmax 295 NANKDINE HIyT PNy -———- AR E K NN P *
Mtru 294 [} -SiHe I3aT SN -———= FlRe O —————— NJY——*
KA L
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Appendix 11

Supplementary Figures S36 — S40 Amino acid alignments for yellow-differentially expressed lignin genes in

Lotus filicaulis

Figure S36. Amino acid alignment for C3’H

Lfil 1 BEPTSLITLELSYTLYOREERTBFKLPPGPRPWPVVGNLYDIKPVRFRCFAEWAQ
Ljap 1 BEPTSLITLELSYTLYOREEIRTMFKLPPGPRPWPVVGNLYDIKPVRFRCFAEWAQ
Gmax 1 PISLETLYLEYTLYOREERT BFKLPPGPRPWPVVGNLYDIKPVRFRCFAEWAQ
Mtru 1 W8P FAULIAAA M TNRIT, 1T T PST Pillela S|y (e H . GlaW PHHA LV AL
Atha ST TR TRV S Vi iORERER 1 BN <3P PG PRI PPEVGN LY DI KPVRFRCEMEWAQ
Lfil SYGPIISVWFGSTLNVVVSNSELAKEVLKERDQQOLADRHRSRSAAKFSRDGQDLIWADYG
Ljap SYGPIISVWFGSTLNVVVSNSELAKEVLKERDQOLADRHRSRSAAKFSRDGQDLIWADYG
Gmax SYGPIISVWFGSTLNVEVSNSELAKEVLKEHDQQLADRHRSRSAAKFSRDGDL IWADYJ]
Mtru V= O PR | yge
Atha

Lfil 118

Ljap 118

SHEP SR oy KVRKVCTLELFlPKRLEJLRPTREDEVTIMVE S H
Mtru 121 |ERIRLESS Y H L SKAM L E FRHMRO IAUAR! RNIEAS SGE KAVINIREO - ————-
Atha 117

Lfil 178 DEQGVEFKAIVEINGLKLGASLAMAEHI PWLRWMFP)
Ljap 178 DEQGVEFKAIVEINGLKLGASLAMAEHIPWLRWMFP)
Gmax 178 DEQGVEFKAIVRINGLKLGASLAMAEHI PWLRWMFP)
Mtru 175

Atha 177

IRERENNPEIN | B F[o2, FAKHGARRDRLTRAIMEEHT@ARQKSGGAKQHFVDALLTLODKY DLSED Tk
IS IPIN | 81 FialA FAKHGARRDRLTRATMEEHT@ARQKSGGAKQHFVDALLTLODKY DLSE DT g
SHEPSIVICIN | B @A " AKHGARRDRL TRA TMIE H TIMARK SGGAKQHFVDALLTLODKY DLSE DT
Mtru 235 QGVQGKMKLHKISFIRTFLTSH @ BIR TS/ SE-—-KH\DLILS Tl MK “I{T, PE DIAMNT N DT
NS SRV D I~ Al GARRDRLTRATMEEH TWARQKSEGAKQHFVDALL T LIADEYDLSED

Lfil 290
Ljap 290
SUET S T T GLLIIDMI TAGMDTTAI SVEWAMAEL IRNPRVQOKMOEE LDRVIGMERVETE
Mtru 292 EMKAMILN FeNeTiugea s T SIAmeNE MACH @NARR T [€R

Atha 289

Lfil 349
Ljap 349
Gmax 349

Mtru 352



Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

348

409
409
409
412
408

465
465
465
472
464

PYLQC KESFRLHPPTPLMLPHRSN‘DVKIGGYDIPKGSNVHVNVWAVARDPAVWKNPF

EFRPERFLEgeERFE DVDMKGHDFRLLPFGAGRRVCPGAQLGINLVTSMLGHLLHHFCH
EFRPERFLEgEERF DVDMKGHDFRLLPFGAGRRVC PGAQLGINLVTSMLGHLLHHFCH
EFRPERFLEGEEF DVDMKGHDFRLLPFGAGRRVCPGAQLGINLVT SMLGHLLHHFCI}
15 SANBA P CCEKE|N - [@NIgE | - JSAEINSN (@€ sile R WOT T TIARIA  DRET
EFRPERFLEGEEEF DVDMKGHDFRLLPFGAGRRVCPGAQLGINLVTSMMSHLLHHF|YWilP

PEGVKPEEIDMYENPGLVTYMRTPVOAVATPRLPSHLYKRVPADI
PEGVKPEEIDMYENPGLVTYMRTPVOAVATPRLPSHLYKRVPADI
PEGHKPEEIDMEENPGLVTYMRT PO PRLPSHLYKRVP2
EN@GYSiEK  NWDaA Ve TLORA V)Y APRIJEHT Y
PGk PEE I DMEENPGLVTYMRTPVOAVAT PRLPSILYKRV PMDM
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Figure S37. Amino acid alignment for CAD

Lfil

Ljap

Gmax SAERTTVGIAARDPSGILSPYTYYLRNTGPDDVY IKVHYCGHCHEDLHQ

Mtru AERTTVGIMAARDPSGILPYTYTLRNTGPDDVY IKMHYCGVCHEDLHQ

Atha

Lfil MSNYPMVPGHEVVGEVLEVGSDVTRFTVGEIVG

Ljap MSNYPMVPGHEVVGEVLEVGSDVTRFTVGEIVG

Gmax MSNYPMVPGHEVVGEVLEVGS DVERFRVGERVGVGLLVGCCKNCECOMD TERY CBKK W
Mtru MSNYPMVPGHEVVGEVLEVGSVTRERVGE IVGVGLLVGCCKEC ACDSIIEQYCNKKIW
Atha MSNYPMVPGHEVVGE

Lfil NYNDVYVDGKPTQGGFAET@VVEQKFVVKI PEGMAPEQVAPLLCABVTVYSPLSHFGLKE
Ljap |YNDVYVDGKPTQGGFAET@VEQKFVVKI PEGMAPEQVAPLLCABVTVYSPLSHFGLKE
Gmax SYNDVYVDGKPTQGGFAETHMVVEQKFVVKIPEGAPEQVAPLLCAGVTVYSPLHFGLKE
Mtru SYNDVYMDGKMTQGGFAEBIVVEQKFVVKI PEGEAPEQVAPLLCAGVTVYSPLSHFGLK]E
Atha BoxrvvKIPEGMANEOMAPLLCAGVTVYSPLSHFGLK®
Lfil SGLRGGILGLGGVGHMGVMIAKAMGHHVTVISSSDRKKKEAMEDLGADMYLVSSDTTEMO
Ljap

Gmax

Mtru

Atha

Lfil EAADSLDYIIDTVPVGHPLEPYLSLLKLDGKLILMGVINTPLQFETPMVMLGRRSITGSE
Ljap EAADSLDYIIDTVPVGHPLEPYLSLLKLDGKLILMGVINTPLQF@TPMVMLGRRSITGSE
Gmax EAADSLDYIIDTVPVGHPLEPYLSLLKLDGKLILMGVINTPLQFMBPMVMLGRRSITGSE
Mtru EAADSLDYIIDTVPVGHPLEPYLSLLKEDGKLILMGVINTPLQF

Atha E@ADSLDYMT DTVPVEHALEPYLSLLKLDGKL I LMGVINNPLOF

Lfil

Ljap

Gmax

Mtru

Atha



Figure S38. Amino acid alignment for CCoOA-OMT

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

Lfil
Ljap
Gmax
Mtru
Atha

51
50
61

108
110
121

52

151
170
181

112

68
211
230
241

TL-—————————— IKELEZQOPN@IAGHK HKELLOSDIRLYQYILET SVMPREEERINKE
Al--———————- NNG-ZEQON@LIGDA HKELLOSDIRLYQYILBTSVEPREEIJGRKE
ATTTTEATKTSSTNGEPQOKQS@NLRHQ HKELLOSDIRLYQYILETSVMPREIZJMSIMKE

LREBTHH YNV ENRREDE GOMEENM T K LENAKNTME IG
LREMTH IzIMEeREe DE GOMBNIM L MK TLENAKNTEE IG
LREMT WIITT S INMILBKLMNAKNTME IG

————————————————— KAGVAHKIDFREGPALP
AL NNeqn 1, G 1. PM 1 EKAGVAHKI DFRGCEAL P
\Vin\gNiNod\NaDi 1, G 1. Pl T EKAGVAHK I DFREGPALP

YLNYHKRVIELVKVGGLIGEDNTLWNGSV

YLNYHKRVIELVKVGGLEGYDNTLWNGSVVAPPDAPEMDY]
YILNYHRETBLVKVGGLIGYDNTLWfGSVAPPDAPMMD
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Figure S39. Amino acid alignment for CCR-2

Lfil IRV P A AHES———PSEP GETICVTGAGGFIASWMVKLLI@KGYTVRGTVRNPDDPKNGHLR
Ljap 1 RN —————————— NGETICVTGAGGFIASWMVKLLL@KGYTVRGTVRNPDDPKNGHLR
Gmax 1 E—-———————— BETICVTGAGGFIASWMVKLLLEKGYTVRGTRNPDDPKNGHL,

Mtru IR P A ARV SIS GE T ICVTGAGGF IASWMVKLLLEKGYTVRGTIMRNPDDPKNGHL

Atha 1 - —————— S

Lfil

Ljap

Gmax

Mtru

Atha

Lfil 118

Ljap 110

Gmax 112 AAEAKVRRVVFTSSIGAVYMDPSRSIDLVVDESCWSDLEICKNTKNWYCYGKAVAEQAAW
Mtru 121 AEAKVRRVVFTSSIGAVYMDPNRSVDVEVDESCWSDLEFCKKTKNWYCYGKAVAEEAAW
Atha 114

Lfil 178

Ljap 155

Gmax 172

Mtru 181

Atha 174

Lfil 238 PTKCKDEKNPRAKPYIFSNQ
Ljap 170 PTKCKDEKNPRAKPYIFSNQ
Gmax 232 PTKCSDEKNPRAKPYEFSNQ
Mtru 241 AHILVYEKPSASGRYLCAEISLHRGELVEILAKYFPEYP PTKCSDEKNPRMKPHIFSNK
Atha 234 LVYEMPSASGRYLLAESA

Lfil 298

Ljap 230

Gmax 292

Mtru 301

Atha 294 i INEINARNS TKORINYG IH S KNPWINMAIMR SGILEN---LINSIKYPP*



Figure S40.
Lfil 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lfil 1
Ljap 1
Gmax 57
Mtru 61
Atha 57
Lfil 1
Ljap 19
Gmax 117
Mtru 121
Atha 117
Lfil 1
Ljap 79
Gmax 177
Mtru 181
Atha 177
Lfil 12
Ljap 139
Gmax 237
Mtru 241
Atha 237
Lfil 72
Ljap

Gmax 297
Mtru 301
Atha 297

Amino acid alignment for CCR-1

M P IR DUNS] S\ Gl il CV TGAGGE IASWEVKELLERGY TVRGTVRNPBDPKNEHLEELE
M PEOEBINENS] S \ASI CEOMN Y CV TGAGGE IASWEVKELLERGY TVRGTVRNPEDPKNEHLEELE
M P\t BAIA S 12 NG R NV CVTGAGGM I ASWHVKELLERGY TVHGTVRNPBDPKNINHLRE LE

GERERLINLIK I3 DIV G ClslGVEHT A S PVT DI P i
GERER LN 5K I8 DIV G ClsIGVEHTAS PVT DI PBIE
GERERLILGK O DpSNB RN G CBGVEHTASPVT DB PEOMME PAVNG

GPLLQPTINASTIHILKYLTGSAKTYVNATQAYVEVEDVALAH
GPLLQPTINASTIHILKYLJGRAKTYVNATORYVIEVKDVALAH

LVYETPSASGRIICAESSLHRGELVEILAKIFPEYPIPTKCSDEKNPRVKPYIFSNQKLK
LVYETNSASGRYICEE A VEILAKYFPEYPEPTKCSDEKNPRVKPYIMESNOKLK]
7|

DLGLEFTPYKOGLYDTVENLOENGHLIZVP PlO) DN ettt bbb Y*
KO@LYDTVRELOEINGH LSNP PO D ettt A*

IDINEININ S T1C0) SIEBERY - SIMe)NK[EN:aR A PIgEPPPSASQESVENGIKIGS *
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Appendix 12

Supplementary Figures S41 — S47 Amino acid alignments for yellow-differentially expressed carotenoid genes

in Lotus sessilifolius

Figure S41. Amino acid alignment for CRTISO

Lses VKGARVLVLEKYVIPGGSSGEYQRDGYTFDVGSSVMEGEFSDKGNLNLITQALEAVGCEMQ
Ljap VKGARVLVLEKYVIPGGSSGEYQRDGYTEFDVGSSVMEGEFSDKGNLNLITQALEAVGCEMQ
Gmax [VKGARVLVLEKYVIPGGSSGFYQRDGYTFDVGSSVMEFGESDKGNLNLITQALEAVGCRMO
Mtru VKGA.VLVLEKYVIPGGSSGFYHR.GYTFDVGSSVMFGFSDKGNLNLITQALEAVGC MO
Atha VKIMARVLVLEKYEIPGGSSGEFYMRDGYTFDVGSSVMEGEFSDKGNLNLITOATLMAVGINEME

Lses VVPDPTTVHFHLPNNLSVRVHREYDKFIEELT@®YFPHEKEGILKEFYGECWKIEFNALNSLE
Liap VVPDPTTVHFHLPNNLSVRVHREYDKFIEELTCYFPHEKEGILKFYGECWKIFNALNELE
Gmax VVPDPTTVHFHLPNNLSVRVHIEYDKFIEELTSYFPHEKEGILKFYGECWKIFNALNSLE
Mtru PDPTTVHFHLPNHLSVRVHREYDKFIEELTSYFPHEKIGILKFYGECWKIFNALNSLE

Atha PDPTTVHFHLPNNLSVR

Lses LKSLEEPLYLFGQFFOQKPLECLTLAYYLPONAGATIARKYIQDPQLLSFIDAECEFIVSTVN
Ljap LKSLEEPLYLFGQFFOQKPLECLTLAYYLPONAGATIARKYIQDPQLLSFIDAECEFIVSTVN
Gmax LKSLEEPLYLFGQFFPLECLTLAYYLPQNAGAIARKYIQDPQLLSFIDAECFIVSTVN
Mtru LKSLEEPLYLFGOQFFOQKPLECLTLAYYLPONAGATARKYIQDPOQLLSFIDAECEFIVSTVN
Atha LKSLEEPBYLFGOFFOQKPLECLTLAYYLPONAGATARKYIIMDPOQLLSFIDAECEFIVSTVN

Lses ALOQTPMINAAMVLCDRHFGGINYPLGGVGGIAKSLAKGLRDOGSEILYKANVTSMIIEQG
Ljap ALOTPMINAAMVLCDRHFGGINYPLGGVGGIAKSLAKGLRDOGSEILYKANVTSMIIEQG
Gmax ALQTPMINAAMVLCDRHFGGINYPLGGVGGIAKSLAKGLVDQGSEIIYKANVTSIIIEQG
Mtru SMVLCDRHFGGINYPLGGVGGIAKSLAKGLVDQGS@ILYKANVTSIITEQG
Atha

Lses KAVGVRLSDGREFFAKTIISNATRWDT

Ljap KAVGVRLSDGREFFAKTIISNATRWDTEG

Gmax KAVGVRLSNGREFFAKTIISNATRWDTFGKL KGWELPKEEENFQKVYVKAPSFLSTHMG
Mtru KAVGVRLSDGREFFAKTIISNATRWDTEFGKLMKGELPKEEENFOQKVYVKAPSFLSTHMG

Atha KAVGVRLIADGREFFAKTIISNATRWDTEFGKLEKGINL PKEEENFOKVYVKAPSFLSTHMG

Lses  ---———"f"----—--"""""""""""""—""—"—"—"—"—"—"—"—"\—"—~"—"—"—~"—~\—(—(—~—(—~———————————————
Ljap 270 ——————— oo
Gy IO K AFEVL.PPDTDCHHFVLESNWSIALEEPYGSIFLSIPTMLDSSLAPEGRHILHIFTTSS
Al VG0N K AF VL, PPDTDCHHEFVLENNWIRLEEPYGSIFLSIPTBMLDSSLAPEBGRHILHIFTTSS
N e -GN K AFEVL.PPDTDCHHEVLEDBWIRNLEEPYGSIFLSIPTHMLDSSLAPBGRHILHIFTTSS
Lses W —=mmmmmmmmmm s e e
Ljap 270 —=——————- -

Gmax 361 |BEEIRSRVIINENNENO
Mtru 361 BEOEINSRICIEWNNENO

IRV AN TINIRT. ENKLEPGL D THRRMLARDIRGTYG
AN TEINIRLEIMKLFPGL DT THRRMLARDIMGTYG



Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

CYHAN D0l G 1B v EAKKIB Y AR TSR LENK LEPGLES S IIFIME VG TP LARDINGTYG

270 == == e —————————
VSN RIS DK G L.GMPFNTT®T DGLYCVGDSCFPGQGV I AVAFSGVMCAHRVAADI GLEKKS
VSN PR PK G L.GMPFNTT§T DGLYCVGDSCFPGOGV I AVAFSGVMCAHRVAADT GLEKKS
SN PRI DK GLLGMPFNT TR DGLYCVGDSCFPGOGV IAVAFS GVMCAHRVAADT GLEKKS

270
481
481
481
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Figure S42.
Lses 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lses

Ljap

Gmax

Mtru

Atha

Lses 121
Ljap 121
Gmax 121
Mtru 121
Atha 121
Lses 181
Ljap 181
Gmax 181
Mtru 181
Atha 181
Lses 241
Ljap 241
Gmax 241
Mtru 241
Atha 241
Lses 301
Ljap 301
Gmax 301
Mtru 301
Atha 301
Lses 361
Ljap 361
Gmax 361
Mtru 361
Atha 361
Lses 421
Ljap 421
Gmax 421
Mtru 421
Atha 421

Amino acid alignment for CYB

RASSSALLELVPEFKKENLDFELPLYDS
RASSSALLELVPEEKKENLDFELPLYDS
RASSSALLELVPEFKKENLDFELPLYDS
RASSSALLELVPEFKKENLDFELPLYDS

KGAVVDLAVVGGGPAGLAVAQQVSEAGLSVC
KGAVVDLAVVGGGPAGLAVAQQVSEAGLSVC
KGAIVDLAVVGGGPAGLAVAQQVSEAGLSVC

KGTVVDLEVVGGGPAGLAVAQQVSEAGLSVC
VGGGPAGLAVAQQVSEAGLSVC

ATDPNPRLIWPNNYGVWVDEFEAMDLLDCLDTTWSGAVVYIDDKTKKMLDRPYGRVNRKL
ATDPNPRLIWPNNYGVWVDEFEAMDLLDCLDTTWSGAVVYIDDKTKKMLDRPYGRVNRKL
AIDPNPRLIWPNNYGVWVDEFEAMDLLDCLDTEWSGAVV.IDDKTKKDLDRPYGRVNRKL
AIDPNPRLIWPNNYGVWVDEFEAMDLLDCLDETWSGAVVYIDDKTKKDLDRPYGRVNRKL
ST DPSPRLIWPNNYGVWVDEFEAMDLLDCLDTTWSGAVVYNMDE@YKKDLERPYGRVNRK®

LKSKMLOQKCISNGVKFHQAKVIKVIHEESKSMLICNDGVTIQATVVLDATGESRELVQYD
LKSKMLOKCISNGVKFHQAKVIKVIHEESKSMLICNDGVTIQATVVLDATGES

LKSKMLQKCISNGVKFHQAKVIKVIHEEEKSILICNDGVT ATVVLDATGEFSRCLVQYD
LKSKMLOKCIEBINGVKEFHQAKVIKVIHEESKSMLICNDGVTMOATVVLDATGESRCLVQYD

KPYNPGYQVAYGILAEVEEHPFDVDKMLFMDWRDSHLDNDMELKERNSKIPTEFLYAMPES
KPYNPGYQVAYGILAEVEEHPFDVDKMLFMDWRDSHLDNNMELKEINS IPTFLYAMPFS
KPYNPGYQVAYGILAEV.EHPFDVDKMLFMDWRDSHLDNDMELK@RNS IPTFLYAMPFS
KPYNPGYQVAYGILAEVEEHPFDVDKMLFMDWRDSHLDNDBINLKERNSKIPTFLYAMPE'S

VIGIGGTAGMVHPSTGYMVARTLAAAPIVANAIVQYLGSDRG SGDE
GIGGTAGMVHPSTGYMVARTLAAAPIVANEIVQELGSDRGFSGDE

RRRQREFFCFGMDILLKLDLPGTIRFFDAFFDLEPHYWHGFLSSRLFLHELLFFGLSLFS
RRRQREFFCFGMDILLKLDLPGTRRFFDAFFNLEPHYWHGFLSSRLILPELFTFGLSLFS
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Figure S43.
Lses 1
Ljap 1
Gmax 1
Mtru 1
Lses 1
Ljap 61
Gmax 60
Mtru 61
Lses 1
Ljap 121
Gmax 120
Mtru 121
Lses 19
Ljap 181
Gmax 180
Mtru 181
Lses 79
Ljap 241
Gmax 240
Mtru 241
Lses

Ljap 301
Gmax 300
Mtru 301
Lses

Ljap 361
Gmax 360
Mtru 361
Lses

Ljap 421
Gmax 420
Mtru 421
Lses

Ljap 481
Gmax 480
Mtru 481

Amino acid alignment for E-CHY

SLSLSPLSKSSINKTKPSSWVSPDWLTSLSRSLTAGKNDDSGIPIASAKLDDVSDLLGGA

SLSLEPLSKSSINKTKPSSWHSPDWLTSLSRSLTAGENDESGI PflASAKLDDVSDLLGGR
SIELSELSKSSENKTKEMS WY S PDWLTSLSES LTIgKNDDS§ I PTASAKLDDVSDLLGGA

LELPLFKWMINEYGPIYRLAAGPRNEFVVVSDPATIAKHVLKNYGKYGKGLVAEVSEFLEGSG

FATAEGPLWTARRRAVVPSLHKRYLSVIVDRVFCRCAERLVEKLQPDALNGTAVNMEDKE]
FAIAEGPLWTARRRAVVPSLHKRYLSVIVDRVFCRCAERLVEKLQPDALNGTAVNMEEKF
FATAEGPLWTARRRAVVPSLHKRYLS

SQLTLDVIGLSVENYREDSLNADSPVIE@AVYTALKEAEARSTDLLPYWGLE
SQLTLDVIGLSVENYEDSLNADSPVI@AVYTALKEAEARSTDLLPYW)
SQLTLDVIGLSVENYNEFDSLNWDSPVIEAVYTALKEAEARSTDLLPYWSSEN
SQLTLDVIGLSVENYINEFDRLNSDSPVIMAVYTALKEAEARSTDLLPY WM

IKAENAVTEIRKTVEDLIEKCKEIVESEGERIDEGDEYVNDSDPSILRFLLASREEVSS|BO
IKAEEAVIVIRKTVEDLIEKCIEIVESEGERIDV EYVNDSDPSILRFLLASREEVSSVQ
IKAENAVTVIRKTVEDLIE@CKEIVESEGERIDADEYVNDIRDPSILRFLLASREEVSSVQ

LRDDLLSMLVAGHETTGSVLTWTLYLLSKDSSSLAKMYOEEVDRVLOQGRRPT,
LRDDLLSILVAGHETTGSVLTWTLYLLSKDSSSLAKAQEEVDRVLQGRRPTYEDIKDLKF
LRDDLLSMLVAGHETTGSVLTWTLYLLSKDSSSLAKAQEEVDRVLOGRRPTYEDMKDLKE]

LTRCIESLRLYPHPPVLIRRAQVPDELPGEYKMINAGODIMISVYNIHHSSEVWDRAEEE]
LTRCIIESLRLYPHPPVLIRRAQVPDELPGEYK DAGQDIMISVYNIHESSEVWDRAEEF
LINRCIIESLRLYPHPPVLIRRSOMPDELPGBYKMDAGODIMISVYNIHHSSISVWDRAEEF]

LPERFDLDGPMPNETNTDFRFIPEFSGGPRKCVGDQFALLEATVRLAIFLOHMNEFELVPDQ
PERFDLDGPVPNETNTDFRFIPFSGGPRKCVGDQFALIEAEVALAIFLQHMNFELVPDQ
LPERFDLDGPVPNETNTDFRFIPFSGGPRKCVGDQFALLEATVALAMEFLOHMNEELVPDQ

NISMTTGATIHTTNGLYMKLSQRMK
NISMTTGATIHTTNGLYMKLSERLK
NT@MTTGATIHTTNGLYMKLSQRLK
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Figure S44.
Lses 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lses 6l
Ljap 44
Gmax 61
Mtru 61
Atha 60
Lses 121
Ljap 104
Gmax 121
Mtru 121
Atha 120
Lses 181
Ljap 164
Gmax 181
Mtru 181
Atha 180
Lses 241
Ljap

Gmax 241
Mtru 241
Atha 240
Lses 301
Ljap

Gmax 301
Mtru 301
Atha 300
Lses 361
Ljap

Gmax 361
Mtru 361

Atha

360

Amino acid alignment for PSY

VLLWVNCGKENE T SBGLGGRCERSQRRFRLCSGISFASFSSAVAEPSRSSEERVYEVVI]
————————————————— LGGRGERSORRERLCSGISFASFSSAVAEPSRSSEERVYEVVL

s GLGGRGERSORRFELCYGISFASFSEAVARPSRSSEERVYEVVL
A

D RIQRRF BICSGISFA®ESSAVIYEPERSSEERVYEVVL

RINLNLDIERDETNINDLINRAAYDRCGEVCAEYAKTEFYLGTQLMTER
RINLNLDIERDETNINDLLS@AYDRCGEVCAEYAKTEFYLGTQLMTRER
KOAALVKEQBKE "LNLDIEGD!TNGDLLSDAYDRCGEVCAEYAKTFYLGTQLMTQE'
IDMIKREINLDIEE@DFTNE LLSSAYDRCGIVCAEYAKTFYLGTQLMTQE'
KOAAL NKQLHS SR4D T BVINGIDIAANZISINSI [ ] (624 Y DRCGEVCAEYAKTFYLGTIMLMTIHER

HSKA
IHP@SKA
NFDBLYLYCYYVAGTVGLMSVPVMGI|BPINSKA

SVYNAALALGIANQLTNILRDVGEDARRGRVYLPQDELARAGLSDEDIFEGRVTDKWRNE

SVYNAALALGIANQLTNILRDVGEDARRGRVYLPODELAQAGLEMDEBDIF]

WKKLLSLPRA
INKKLLSLPWYA
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Figure S45. Amino acid alignment for ZEP-1

Lses
Gmax
Mtru
Atha

Lses
Gmax
Mtru
Atha

Lses
Gmax
Mtru
Atha

Lses
Gmax
Mtru
Atha

Lses
Gmax
Mtru
Atha

Lses
Gmax
Mtru
Atha

Lses
Gmax
Mtru
Atha

Lses
Gmax
Mtru
Atha

VNFVDDGNKVTVELENGQKYEGDILVGADGIWSKVRKQLFGLTE‘
LINGQKYIGDLLVGADGIWSKV'TKLFGSTE‘TYSGYTCYTGIADF

SN DN AMDL IBATEEEATILRRDIYDRIPTLTWGKGRVTLLGDSVHAMQPNMGQGGCMATIEDSY]
SN DNARDL IMATEEEAILRRDIYDR PTLTWGKGRVTLLGDSVHAMQPNMGQGGCMAIEDEY
DN

301 MEDLEBIATEEEATLRRDIYDRSPEATWGKGRVTLLGDS@HAMOPNMGOQGGCMATIEDS

361 oA Q
EINN O ARE LDNAWGO
361 GINALINNENKE)

421
421
421
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Figure S46. Amino acid alignment for ZEP-2
S R . S DKANDOLEREEDDDALERAMNGEN I LLPCGDEAGHE IGOED)

Ljap 1 -

Gmax INICRLSDKANDQLHRWFEDNDALERAINGEWILLPCGDEAGHY QDEMKPCIIGQ@D
Mtru INCRILSDKANDOLHINWFEDDDALERBINGEWI LLPCGDJYEClal S

Lses YPGE®SITIPLPQVSQMHARINYKDGAFFLTDL@SQHGTWITDNE@GRRYRVPPNIBEPARVRP
Ljap YPGSSITIELPQVSQMHA@INYKDGAFFLTDLQSQHGTWITDNEGRRNRVPPNCPARVRP
Gmax HPGSSIEIPLPQVSQMHARINYKDGAFFLTDL SEHGTWITDNEGRRYRVPPNYPARVRP
Mtru

Lses 121 IEFGSNKASYRVKVTR

Ljap 64

Gmax 121 EFGSEKASYRVKVT'

Mtru 121



Figure S47.
Lses 1
Ljap 1
Gmax 1
Mtru 1
Atha 1
Lses 61
Ljap 6
Gmax 6l
Mtru 61
Atha ol
Lses 121
Ljap 6
Gmax 121
Mtru 121
Atha 121
Lses 181
Ljap 6
Gmax 181
Mtru 181
Atha 181
Lses 241
Ljap 10
Gmax 241
Mtru 241
Atha 241
Lses 301
Ljap 10
Gmax 301
Mtru 301
Atha 301
Lses 361
Ljap 10
Gmax 361
Mtru 361
Atha 361
Lses 421
Ljap 10
Gmax 421
Mtru 421

Amino acid alignment for ZEP-3

K GCITGDRINGLVDGISGSWYIKFDTFTPAAERGLPVTRVISRMALQE

(AT DRV A RMGCITGDRINGLVDGISGSWYIKFDTFTPAAERGLPVTRVISRMALQE
AT DMINVA R GCITGDRINGLVDGISGSWYIKFDTFTPAAERGLPVTRVISRMALQE
AT DIV AEEGVMINGC I TGDRINGLVDGI SGEWY] ABMIRGLPVTRVISRMMLO®}

1128~ VGEDV IENESNVVDFEDHGNKVTVILENGQKY DGDLLVGADG I WSKVREKLEGID

EATYSGYTCYTGIADEFVPRIDIESVGYRVEFLGHKQYFVSSDVGAGKMOWY@EFHQEPAGG
EATYSGYTCYTGIADFVPEDIESVGYRVEFLGHKQYFVSSDVGAGKMOWYAFHQEPAGG
EATYSGYTCYTGIADFMPRDIESVGYRVEFLGHKQYFVSSDVGEGKMOWYAFHIBE PAGG

IPNG iERLLKIFKGWCDN DLIBATEEEAILRRDIYDRTPTRTWGKGEVTLLGDSEHA

INPNGEKIBRLLK I FIRMGWCDNRMDLIMATEEEATLRRDIYDRTPTIRTWGKGRVTLLGDSMHA
INPNGMKINR LIRS T FIGWCDNVEDLEBIATEEEATLRRDIYDRSP@GATWGKGRVTLLGDS@HA

GOGGEMATEDEBOLALE L DEATOQSMKSGSEI DIRS SLKS YERERRLRVARMHENM

MASTYKAYLGVGLGPLEFLTKER
MASTYKAYLGVGLGPEEFLTKF'
MASTYKAYLGVGLGPLSFLTKER

CCRLS DKANDO LM DD DAL EG TN GEVNL L PCCDBNCES | SISO 2

LEGRPMCCRLSDKANDOLEINWEEDNDALER IMLLPCGD =N P T®TBODE
LEGRPECCRLSDKASDOLEINFEDDDALE RN .1 PCGDAZGIsAANP TRITINO DDl
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Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

(RN (oG Pl CR o< AR B FEDDDA LERYTIGE T P RC DS abiRe B0 lale

VAR C T 1 G S Gl T PRIP OV SEMHAR TNYKDGEF FLDLRSEHG T IHDMEGRRYRVPPNY PAR

10 ——--- RO ogHe P/ SigVHAR TN YKDGEFFLEDLRSEHGTW I SDMEGER YRVPPNY PAR
481 S T PP OV SiMHAR TN YKDGEF F LD, RSWHGTW I MDNEGRR YRVPPNY PAR
B ] T 1 (T ———

481 MRIVIRgS SO Y KT YBCSCDLORR SRR - -———-—-—-———————————————

541 PSDVEEFGS|Y
65 PSDVBEFGS
541 PSDVMEFGS)S
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Appendix 13

Supplementary Figures S48 — S54 Amino acid alignments for red-differentially expressed flavonoid genes in

Lotus sessilifolius

Figure S48. Amino acid alignment for ANS

Lses IVl TV VERVE S LIS G I8S I PKEYVRPKEE LIIN I GNVFEEEKKGBGPQVPTIDLKE I DS
Ljap I TV VERVE SLIESGI8S I PKEYVRPKEE LN I GRVFEEEKK

Gmax I EE TVINER VE S LINES G T8 T PKE Y VR PIGE L I GNVFEEEKK

Mtru 1 NIGNEFBEEKKY

Atha 1

Lses KAAEEWGVMHLVNHGIPDEL

Ljap KAAEEWGVMHLVNHGIPDEL

Gmax KCREKLKKAAEEWGVMYLVNHG IEDE LEBRAKKAGEE FFELIVEEKEKY ANDO
Mtru KCREKLKKAAEEWGVMHLVNHGIDBLENRLKKAGE@FFILPVEEKEKYANDOS
Atha

Lses 120

Ljap 120

Gmax 119 GKIQGYGSKLANNASGQLEWEDYFFHLIFPEDKRDLSIWPKKP DYEEVTSEYAKRL'G
Mtru 99 GKIQGYGSKLANNASGQLEWEDYFFHEIFPEDKRDLSIWPKTP‘DYTEVTSEYAKELR
Atha 119

Lses 180 LEVLSLELGLEBGRLEKEVGGMEELLLOMKINYYPKCPQPELALGVEAHTDVSS
Ljap 180 LEVLSLELGLEBGRLEKEVGGMEELLLOMKINYYPKCPQPELALGVEAHT DR
Gmax 179 LEQLSLGLEGRLEKEVGGMEELLLQ.KINYYPC PQPELALGVEAHTDVSSL
Mtru 159 EVLSLELGLE€GRLEKEQGGMEELLLQMKINYYPMCPQPELALGVEAHTDVSS)
Atha 179 1, S G LEEWR L EKEVGGEEELLLOMK INY Y PKCPQPELALGVEAHT DV S

Lses 240
Ljap 240 TFLLHNMVPGLQLFYEGKWVTAKCVPDSILMHIGDTEEILSNGK KSILHRGLVNKEKVR
Gmax 239 TFLLHNMVPGLQLFY@G@WETAKCVPNSILMHIGDTIEILSNGKYKSILHRGLVNKEKV‘
ik S IR T ', HNMVPGLOQLFYEGKWVTAKCVPDSIIMHIGDTIETILSNGKYKSILHRGLVNKEKVR]
Atha 239

Lses 300 AAL--SIMX
NN RGO T SWAVECEPPKEKIILKPLPELVTETEPARFPPRTFAQHTI HHKLFRKDQE ARFNORESSI )4
Gmax 299 ISWAIFCEPPKEKIIL@PLPELVTETEPARFPPRTFAQHIHHKLFRKDQE LPN----X
Mtru 279 ISWAVFCEPPKEKIILKPLPELVTEKEPARFPPRTFAQHIHHKLFRKDEEEKKDDPKKX
Atha 299 O T.VSEKNDX
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Figure S49. Amino acid alignment for CHS-1

Lses TVEEIRNAQRSEIGPATILAFGTATPSHCVMOADYPDYYFRITNSEHMTDLKEK
Liap TVEEIRNAQRSEGPATILAFGTATPSHCVMOADYPDYYFRITNSEHMTDLKEK
Gmax SIOADYPDYYFRITNSEHMTDLKEK]
Mtru YPDYYFRITNSEHMTDLKEK
Atha YPDYYFRITNSEHMTDLKEK

Lses

Ljap FKRMCEKSMIRKRYMHLTEEILKENPEMCAYMAPSLDARQDLVVVEVPKLGK

Gmax FKRMCEKSMI KRYMHLTEEFLKENPNMCEYMAPSLDERQDIVV.EVPKLGKQA‘TKAIK
Mtru FKRMCEKSMI KRYMHITEEFLKENPNMCAYMAPSLDARQDLVVVEVPKLGK

Atha

Lses EWGQPKSKITHLVFCTTSGVDMPGADYQLTKLLGLKPSVKRLMMYQQGCFAGGTVLRLAK]
Ljap EWGQPKSKITHLVFCTTSGVDMPGADYQLTKLLGLKPSVKRLMMYQQGCFAGGTVLRLAK]
Gmax EWGQPKSKITHLVFCTTSGVDMPGADYQLTKLLGLIPSVKRLMMYQQGCFAGGTVLRLAK
Mtru EWGQPKSKITHMVFCTTSGVDMPGADYQLTKLLGLKPSVKRLMMYQQGCFAGGTVLRLAK]
Atha

Lses DLAENNKGARVLVVCSEITAVTFRGPSDTHLDSLVGQALFGDGAAA

Ljap DLAENNKGARVLVVCSEITAVTFRGPSDTHLDSLVGQALFGDGAAA

Gmax DLAENNKGARVLVVCSEITAVTFRGPSDTHLDSLVGQALFGDGAAA

Mtru DLAENNKNARVLV\/CSEITAVTFRGPSDTHLDSLVGQALFGDGAAA

Atha DLAENNRGARVLVVCSEITAVTFRGPSDTHLDSLVGQALFSDGAAA

Lses SAAQTILPDSDGAIDGHLREVGLTFHLLKDVPGIISKBIIEKSIMEAFAPTIGMSD
Ljap SA.QTILPDSDGAIDGHLREVGLTFHLLKDVPGIISKHIEKSLSEAFAPIGISD
Gmax SAAQTILPDSDGAIDGHLREVGLTFHLLKDVPGIISKNIEKSI EAFEPIGISD
Mtru VSAAQTILPDSDGAIDGHLREVGLTFHLLKDVPGIISKNIEKSIWEAFAPIGISD
Atha VSAAQTILPDSDGAIDGHLREVGLTFHLLKDVPGEISKNI

Lses

Ljap WNSLFWIAHPGGPAILDQVE‘KLRLKEEKLRSTRHVLQEYGNMSSACVLFILDE RRRSK]
Gmax NS FWIAHPGGPAILDQVEEKLRLKEEKL@STRHVLSEYGNMSSACVLFILDEM SK]
Mtru WNS FWIAHPGGPAILDQVEEKLRLKEEKLRSTRHVLSEYGNMSSACVLFILDEM

Atha

Lses 353 T TGEGLEWGVLEFGFGPGLTVETVVLHSV Pkt

Ljap 355 ETTGIGLEWGVLFGFGPGLTVETVVLHSVPLE X

Gmax 355 BT TGEGLEWGVLFGFGPGLTVETVVLHSVPLINE)S

Mtru 355 T TGEGLEWGVLEFGFGPGLTVETVVLHSVPNGIE)Y

Atha 361 KrevAgyeRennievanyeiNe=eNavIuRAANsISIVASIN - — X




Figure S50. Amino acid alignment for CHS-6

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

[ S S

121
121
121
121

181
181
181
181

241
241
241
241

301
301
301
301

361
361
361

MVSVAEIRKAQRAEGPATILAIGTANPPNCVDOSTYPDFYFRITNSEHMTELKEKEFQRMC
MVSVAEIRKAQRAEGPATIEAIGTANPPNCVDQSTYPDFYFRITNS@HKTELKEKFQRMC
MVSVAEIR@AQRAEGPATILAIGTANPPNCVDQSTYPDIYFRITNSEH TELKEKFQRMC

LKENPNMCAYMAPSLDARQDMVVVEVPRLGKEAAVKAIKEWGQP)
LKENPNMCAYMAPSLDARQDMVVVEVPELGKEAAVKAIKEWGQP)

INKGAL@®VARCEVWPKTWLATTKVL
YMUYQ®GCHAGETVLRLAKDLAEN
YMUY Q)

GCIAGETVLRLAIDLAEN

EWGQPKSKITHVVECTTSEVEMPGADYQLTHLLGLIYP SJUKRLMMMOOE@CFAGGTVLRIAK

VCXMEFWMINSLOLPFVALVTLTXTALMGKHCLEMEQLHSLLVPIMOCLKLRNLCSSXYGLRK
NKEA VVCSEURTAVTFREPEDTHMDSLVGQAMEF@DEAAAVEYVESDPIPOQVEKPLYELV
NKEA VVCSEVTAVTFREPEDTHMDSLVGQOAMEF@DEAAATLMVESDPUPEIERPIFEMV
DLEENNRGARVL/VCSEIT;VIFFRGPSDTHLDS QL LESDGALALIV/GSDPDTSVGEK

LLL®IVKEPLMVISVKLDXPFISLKMFPGLEFQRT HXSEPSNRXAYLETTQYEGLHTQ
WTAGT "APDSEGAIRGHLREVELTEFHIELKDVPG VSINNIDHALFEAFNPENI SDRNSERE'W
WTAGT 'APDSEGAINGHLREAGLTEFHIELKDVPG SIWNITHALVEAFEPEGISDINSEE'W
PIFEMVUSAAQTILPBSDGAIDEGHLREVGLTFHLIEKDVPGLISKNIVKSLDEAFKPLGISD

NOOFLIRIISRTNSXSGQA-——— === === === — oo
IIHPGGPR LDOVEQKLG IKPEKMKATRD|/LSEYGNESACVI FILDE/RRKSAENGLKT
TIHPGGPI | LDOVEQKLA I KPEKMNATRE|/LSEYGNUESACVI FILDE URKKSTONGLKT
WNSLFWIMHPGGPAILDQ/EIKLGLKEEK/RATRHVIEEYGNLSSACV||FILDEMRRKSA

TGEGLEWEGVLEFGHEPGLTIETV/LRSVAIl-—-———— X
TGEGLEWEVLEFGHEPGLTIETV/LRSVAIl--——-— X
KDGVATTEEGLE[@VLEFGFGPGHTVETV)/LHSVPLX
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Figure S51. Amino acid alignment for CHS-7

Lses 1 - — ——
Ljap il SVAE TRKAQRAEGPATIJATGTANPANCVDQSTY PDFY FRETNSEHKTE LKEKFQRMC
Gmax il SVAE TRGAQRAEGPATIMATGTANPENRVDOSTY PDEYFRI TNSBHETE LKEKFQRMC
Mtru i SVBJE TRKAQRAEGPATIMAIGTANPANC

Lses 1 - ——
IEV TN D < S T KR v Mg L TER I LKENPNMCAYMAPSLDARQDMVVVEVPRLGKEAAVKATKEWGQP
GRS < S T KR Y MY LJEE I LKENPNMCAYMAPSLDARQDMVVVEVPRLGKEAAVKATKEWGQP
IUSES INIl D< S T KRR YMY L TEE I LKEN PRIl YMAPSLDARQDMVVVEVPRLGKEAAVKATKEWGQP)
Lses 1

I NN SK I THLIFCTTSGVDMPGADYQLTKLLGLRPYVKRYMMYQQGCFAGGTVLR
Gmax 121 KSKITHLIFCTTSGVDMPGADYQLTK@LGLRPYVKRYMMYQQGCFAGGTVLRLAKDLAEN
USSR SK TTHLIFCTTSGVDMPGADYQLTKLLGLRPYVKRYMMYQQGCFAGGTVLRLAKDLAEN

Lses 1 - ——
IEVINERIN < G2 RV VVCSE@TAVTFRGPSDTHLDSLVGQALFGDGAAALIVGSDPJPEIEKPLFEL
SRS ERN <G ARV VVCSE@TAVTFRGPSDTHLDSLVGOALFGDGAAARTVGSDPI P[liEKPLEEL
USRSV IR\ < G ARV VVCSEMTAVTFRGPSDTHLDSLVGQALFGDGAAALIVGSDPIPEIEKPIFE
Lses 1 HLLKDVPGIVSKNIDKALVEAFQPLNISDYNSIFH

Ljap 241 WTAQTIAPDSEGAIDGHLREVGLTFHLLKDVPGIVSKNIIKAL EAFQPLEISDYNSIFW
Gmax 241 WTAQTIAPDSEGAIDGHLREVGLTFHLLKDVPGIVSKNIDKALFEAFIPLNISDYNSIFW
Uik b N TAQT IAPDSEGAIDGHLREIGLTFHLLKDVPGIVSKNIDKALVEAFQPLNISDYNSIFEW

Lses I I AHPGGPAILDQVEQKLLKPEKMRATREVLSEYGNMSSACVLFILDEMRKKSAQDGLKT
IFEYSINCIONIN [ A HPGGPAILDQVEQKLELKPEKMRATREVLSEYGNMS SACVLEFILDEMRKKSAQDGLKT]
> SNCINNN T A HPGGPAILDQVEQKLLKPEK ATR.VLSEYGNMSSACVLFILDEMR.KS‘ENGEKT
Mtru 301 ATREVLSEYGNMSSACVLEFILDEMRKKSAQBGLKT

Lses I T GEGLEWGVLFGFGPGLTIETVVL
I BTN T GEGLEWGVLFGFGPGLTIETVVL
U EV SENCINI T GEGLEWGVLFGFGPGLTIETVVL
Mtru 361 WGVLEGFGPGLTIETVVL




Figure S52. Amino acid alignment for DFR-2

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

=

e =

——————— ETVCVIGARGFIGSWLVMRLIERGYTVRATVRDPANMKKVKHLLELPNAKTKL
Ry SETVCVTGARGFIGSWLVMRLIERGYTVRATVRDPANMKKVKHLLELPRAKTKL
SS SEIVCVTGASGFIGSWLVMRLIERGYTVRATVRDPANMKKVKHLIELPGAKTKL
G- ERGYTVRATVRDPDNMKKVKHLLELPGAEIKL

[ON%)

SLWKADLAEEGSFDEAIIGCTGVFHVATPMDFESKDPENEVIKPTINGLLDI
SLWKADLA@EGSFDEAIKGCTGVFHVATPMDFISKDPENEVIKPTINGLLDIMKAC KAK]
EEGSFDEAIKGCTGVFHVATPMDFESKDPEEEVINPTINGLLDIMKACKKAK

114
119
121
119
119

174
179
181
179
179

234
239
241
239
239

294
299
301
299
299

325
330
332
330
359

VRRLVETSSAGTVDVTE@OKPVIDETCWSD
TVRRLVEFTSSAGTVDVTEHKPVIDETCWSD RVKMTGWMYFVSKTIRAEQEAWKY A
TVRRLVFTSSAGTVDVTEHPNPVIDENCWSD WRVKMTGWMYFVSKTLAEQEAWKYA
TVRRLVFTSSAGTIDVTE@QNSVIDETCWSD NRVKMTGWMYFVSKTLAEQEAWKES]
IMSINKM T GWMY FVSKT LAERSA W] E

KEHNIDFVSVIPPLVVGPFLMPTMPPSLITALSLITGNEAHYSIIKQGQYVHLDDLCLAH
KEHNIDFVSVIPPLVVGPFLMPTMPPSLITALSLITGNEAHYSI IKQGQYVHLDDLCLAH
KEHNIDFiSVIPPLVVGPFLMPTMPPSLITALSLITGNEGH YT IKOGOEVHLDDLCLEH
KEHNIDFVSlIPPLVVGPFEMPEMPPSLITALSLITCHEAHY ST IKQGQYMHLDDLCLAH
- el DrlsHl 1 Pl vvcrrEiS v PrST I TALSEI TRNEAHY ST IR0GOYVHLDDLCAH

INKKYPEFNVPTKFKDIPDELDITIKESSKKIT]
INKKYPEFNVPTKFKDIPDELDITIKESSKKIT]

RSP

230



231

Figure S53. Amino acid alignment for F3H

Lses 1 ———————- LTILAQ@NTLESSFVRDEDERPKVAYNNFSNEIPVISLAGI DEVDGRRY
Ljap A SRINT T THRT A QN T E S SFVRDEDERPKVAYNNFSNE I PVISLAGI DEVDGRRE
Gmax A DU T T THT.AQEINTLESSFVRDEBER PKVAYNEFSEE I PVISLAGIDEVDGRR
Mtru il PRRNeT 1. TN AQENT LESSFVREEDERPKVAYNNFSNE T Pl STLBG T DBEXEGRR
Atha il . PEEe T 1, Ti . AR A NI SRF VR DEDER PKVAYNIFSEE T PVISLAGID 3G
Lses M T AKEFFALPPEEKLRFDMSGGKKGGFIVSS
Ljap EIMTITAKEFFALPPEEKLRFDMAGGKKGGFIVSS
Gmax BV TRLAKEFFALPPBEKLRFDMSGEKKGGFIVSS
Mtru MTREAKEF FBLPPEEKLRFDMS GGKKGGFIVSS
Atha FFALPPEJKLRFDMSGGKKGGFIVSS
Lses 113 VTEEYSEKLMGLACKLLEVLSE
ISV IRl . OGESVODWREIVTYFSYPIR VTEEYSEKLMGLACKLLEVLSE
SHECSNP N . OGESVODWRE IVTYFSY PRMRDY SRWPDT PEGWREVTEEY SEKfiMGLACKLEEVLSE
Mtru 119 VREDWREBVTYFSYPIRERDY SRWPDPEGWKV TERY SEKLMYLACKLLEVLSE
Atha 118

AT ICIN "\ M GTLEKEALTKACVDMDOKVVVNYYPKCPOPDLTLGLKRHTDPGTITLLLODQVGGLQAT]
IV BN\ GLEKEALTKACVDMDQKVVVNYYPKCPQPDLTLGLKRHTDPGTITLLLODQVGGLQAT
Gmax 180 AMGLEKEILIKACVDMDQKVVVNYYPKCPQPDLTLGLKRHTDPGTITLLLQDQVGGLQAT
Mtru 179 AMGLEKIALTKACVDMDQKVV.NYYPKCPQPDLTLGLKRHTDPGTITLLLQDQVGGLQAT
Aol RN VECIN VG LE KESJL TINACVDMDOKMVVNYYPKCPQPDLTLGLKRHTDPGTITLLLODQVGGLQAT

INSISIS VG R DNGKTWI TVQPVEGAFVVNLGDHGHY LSNGRFKNADHQAVVNSNSSRLSIATFQNPAPD
I IV SR DNGKTWITVQPVEGAFVVNLGDHGHY LSNGRFKNADHQAVVNSNSSRLSIATFQNPAPD
Gmax 240 RDNGKTWITVQPVEIAFVVNLGDHIHYLSNGRFKNADHQAVVNSNHSRLSIATFQNPAPN
Uik b EENICIS I DNGK TWI TVOPVEGAFVVNLGDHGHYLSNGRFKNADHQAVVNSNMSRLSTIATFQNPAPD
Al ERACI SR DNGKTWI TVOPVEGAFVVNLGDHGHELSNGRFKNADHQAVVNSNSSRLSTIATFQNPAPD

ISICISENVACICIN "\ TV Y PLKVREGEKSVEBEPITFAEMYRRKMSKDIELARMKKLAKE KGR T.O DL E kit
IV RGN/ VY PLKVREGEKSVMEEPITFAEMYRRKMSKDIELARMKKLAKEKGRT O DL E ikt
Gmax 300 BRUNASZINN REGEKEVMEEPITFAEMYRRKMSKDIE ARMKKLAKEKGETLODLEINEN:IN0)Y
Mtru 299 ENAASHN RlGEKSVMEEPITFAEMYRRKMSKD ESARMKKLAKEMSHLIND T F ettt
Atha 298 INAAEERSNHGNIA | | INHENEYNHYNY - WG 18] N NS — - D———————————

Lses 345
Ljap 353
Gmax 359

Mtru 352
Atha 346
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Figure S54. Amino acid alignment for F3’H

Lses 1 Mroly If K TR PEST.PLPPGPKPWPI IGNLPHMGPVPHHSLAA
Ljap 1 WEP[ IH KFEITRRPRISTL.PLPPGPKPWP I IGNPHMGPVPHHSLAA
Gmax 1 WSPLi- KFMTERPEST.PLPPGPKPWP IIGNLPHMGPVPHHSLAA
Mtru 1 NsLF-m i3l < RS 1. p1.P PG PR PP T IGNEPHEG PEPHESHA 2
Atha 1 MATLF- T LLAK F SHRRNIS HNNRIBe)z N pReilsiVie T < |J5iR
Lses

Ljap

Gmax iHGPLMHLLGFVDVVVAASASVAEQF LKHDENFSSRPPNAGAKY IAYNYQDLVEA
Mtru iHGPLMHLKLGFVDVEVAASESVAEQFLKVEDANFSSRPPNEGAKY IAYNYQDLVER
Atha

Lses 119

Ljap 119

Gmax 118

Mtru 119

Atha 120 12N LGOLENEC
Lses 177 ELMVLAGVFNIGDFIPSLEWLDLQG
Ljap 177 ELMVLAGVFNIGDFIPSLEWLDLQG
Gmax 176 EffMVILAGVFNIGDFIPSLEWLDLQG
Mtru 179 ELMVLAGVENIDFIPSLEWLDLQG
Atha 178

Lses 237

Ljap 237

CAEP PRI O\ KMKKLHKRFDAFLTS T TEEHNNSS S KNENHKSIRT SHT 1.5 LB VD DEIGNEL T DliE TK
ISP M O A <MK K LHKEF DAFLTYT I BERENSNa« s EHK DL LS T Ll KSR Dl DGNK L Tl I E TK
Atha 235

Lses 295 EDDLPHLPYL
ISEVSCIl . 1.1 L NMF TAGTDTSASTTEWYIAEL IREPRILAQVOOELDTVVGRERNVREDDLPHLP YL,
SISV~ 11,1 NMFTAGTDTSESTTEWATAELIEN P T LARMOOELDTVVGRDRY
VAR X Tl . 1, 1.1 NMEf]AGT DT S§STTEWATAELIRNPRT LAQVOQELDJVVGRDR
Atha 294

Lses 355
Ljap 355
Gmax 355
Mtru 358
Atha 354

Lses 415 8V DVKGNDFEV I PFGAGRRI CAGMSLGLRMVQLLTATLAHS FNWE LEN
Ljap 415 \JDVDVKGNDFVI PFGAGRRICAGMSLGLRMVQLLTATLHS FNWELEN
Gmax 415 MDVDVEGNDFEVIPFGAGRRICAGHSLGL@MVOLLTARLAHSFDWELER
Mtru 418 ®DVDVKGNDFEVIPFGAGRRICEGMSLGLRMVQLLTATLAHSFDWELEN,




Atha

Lses
Ljap
Gmax
Mtru
Atha

VSR Pr R F1)ECEGEKEVDVKGEDFENT PFGAGRRI CAGHES LGLRISNOIL TA T L\l DiiE LINE

475
473
474 C
477
473

BEKLNMDEAYGLTLORAVPLSVMSRPRLSPH
BIEKLNMDEAYGLTLQRAVPLSVMSRPRLS PHV Y RVSEIE04
PEKLNMDEAYGLTLQRAVPLSVHPRPRLEPHVYSMS—SX
AGKINMDE YGLTLORAVPLSVHPEPRLS PHVYRISIOESDE
IRsF KLNMEENYGLTLORAVPLIYVHPEPRLEPINV Y CINENIENS
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Appendix 14

Supplementary Figures S55 Amino acid alignments for yellow-differentially expressed flavonoid genes in

Lotus sessilifolius

Figure S55. Amino acid alignment for FLS

Lses 1 QSKDgAs

Ljap 1 AIRNO SK Dl A S
Gmax 1 e T PV FVRE TEQPGI TTVEGVIYLEVP I I D§SBPDEE
Mtru 1 S sl T PV R SETEFPGHT TVEGVIALEVP T I DN P DEEKEON
Atha = VER v OR T EISE STRRNSEEYA T pilaF R S ESE O Pl T T TR G PRl D1 S|p P D VIR
Lses

Ljap

Gmax

Mtru

Atha

Lses

Ljap LOKEVNGKKGWVDHLFHI IWPRSSINYRFWPKNPSYREVNEEYGKYL

Gmax LOKEVNGKKGWVDHLFHIfWPPSS INYFFrwP@NPPSYREVNEE Y@KEILRE

Mtru LEKEVNGKKGWVDHLFHI IWPPSSINYRFWPINPRS YREVNEEYGKY

Atha

Lses

Ljap

Gmax GLGLEENELKEBANBDDMERL LK INYYPPCPCPDLVLGVPPHTDMS

Mtru IGLELEERE LKBEAAGGD

Atha

Lses

Ljap

Gmax OABRDGHWYDVKYVPNALVIHIGDOME I LSNGKYKAVHRT TVNKBE TRMSWPVF L E Pt
Mtru SRDC@WY DVKYVPNALVIHIGDOME I LSNGKYKAVLHRTTVNKBETRMSWPVE I E Plgd
Atha

ASICICI Al H T/ G PHE K LVNEIDNPPKYKTKKYKDYAYCKLNK I PO
IS SIACRS I H I/ G PHYKLVNODNPPKYKTKKYKDYAYCKLNKI PO[ghd
Gmax 298 E@EVGPHPKLVNQDNPPKYKTKKYKDYAYCKLNKIPQ—X
Mtru 300 EHEIGPHPKLVNQINPPKYKTKK D YIY CKLNK I POEbS
Atha 299 |RKI\AEIZT)ZFINT GDBNpEN - INP FA DI SPRINBN J5T. DX
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Appendix 15

Supplementary Figures S56 — S57 Amino acid alignments for non-differentially expressed lignin genes in Lotus

sessilifolius

Figure S56. Amino acid alignment for CAD

Lses

Ljap RAERTTVGWAARDPSGILSPYTTLRNTGPDDVY IKVHYCGHCHEDMHO

Gmax S ERTTVGIAARDPSGILSPYTYJLRNTGPDDVY IKVHYCGICHSDLEQ@KNDLG]
Mtru AERTTVGEAARDPSGILEPYTYTLRNTGPDDVY IKHYCGlICHSDLHO

Atha

Lses

Ljap

Gmax MSNYPMVPGHEVVGEVLEVGS DVERFRVGERVGVGLLVGCCKYCOECOMDIERY CEKK I
Mtru MSNYPMVPGHEVVGEVLEVGSYVTRE VGEIVGVGLLVGCCKSC'ACDSIIEQYCNKKIW
Atha

Lses Y NDVYVDGKPTQGGFAETEMVEQKFVVK I PEGMAPEQVAPLLCAGVTVYSPLIHFGLKE
Ljap [YNDVYVDGKPTQGGFAE TEVEQKFVVKI PEGMAPEQVAPLLCABVTVYSPLSHFGLKE
Gmax SYNDVYVDGKPTQGGFAETMVVEQKFVVKIPEGEAPEQVAPLLCAGVTVYSPLEHFGLKE
Mtru SYNDVYMDGKMTOGGFAEBVVEQKFVVKI PEGEAPEQVAPLLCAGVTVYSPLSHFGLKM
Atha BlOKFVVKIPEGMANEOMAPLLCAGVTVYSPLSHFGLK
Lses SGLRGGILGLGGVGHMGVKIAKA

Ljap SGLRGGILGLGGVGHMGVEIAKA

Gmax SGLRGGILGLGGVGHMGVKIAKABGHHVTVISSSDKKK@EALEFLGADEYLVSSDff
Mtru BGLRGGILGLGGVGHMGVKIAKARGHHVTVISSSDKKKKEALEDLGADEYLVS SDTIEMO
Atha BGLRGGILGLGGVGHMGVKIAKA

Lses €AADSLDYIIDTVPVGHPLEPYLSLLKLDGKLILMGVINT PLOFfT PMVMLGRRSITGSH
Ljap EAADSLDYIIDTVPVGHPLEPYLSLLKLDGKLILMGVINTPLQF@TPMVMLGRRSITGSE
Gmax EAADSLDYIIDTVPVGHPLEPYLSLLKLDGKLILMGVINTPLQFM8PMVMLGRRSITGSF
Mtru EAADSLDYIIDTVPVGHPLEPYLSLLKEDGKLILMGVINTPLQF

Atha E@ADSLDY I DTVPVEERALEPYLSLLKLDGKLILMGV INYPLOF

Lses

Ljap

Gmax

Mtru KETEEMLEFWKEKGLSSMIEJVEMDY INKAFERLEKNDVRYREVVDVKGS KaiDEh

Atha NIAFERLEKNDVRYREVVDVIBG SN LB
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Figure S57. Amino acid alignment for CCR-3

Lses 1 —————— - KVCVTGAGGFVASWLVKLLLSKGYiVHGTVREPREIGSIZK Y EHL LK LEKA
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax SIERKWOIR

Mtru CIRKIAN\YE ISAVAVARVASES! 12V

Atha CIERINMYKISNAY USE] /BYAA F LNV SN Q

IR . KR TG LEVVS ICPTIVLGP I LOSETVNASS L LKL LKMEGEBSMENKLNWIVDVRD
Ljap 7 GURYFIDCIRAT K VT, Y SN - 1S uhRYanMY o
SUEPI NP 7. <R TGLVVS ICPELVLGPILOSWTVNAS S L LKL LK NS MENKEFRWI VDVRD
Vi ot IR R Ns - 2 KR TGNVl T CPTLVLGPILOSETENASSLVLEKL LK

Atha 175

Lses 227 LLAYEKLEAEGRYICTSHETKMRDLVEKLKSIYPNYKYPTK

Ljap 36 LLAYEKLEAEGRYICTSHETKMRDLVEKLKSIYPMYKYPTK

Gmax 232 LLAYEKLEAEGRY ICRISHMT KR DBl LKSTYPNYKYPRKYTEVDDY Y
Mtru 237 LLAYERBEABGRY ICTSHRIFMRDLVER LK@ yPNYKYPTYviEEDDY
Atha 234 LY EKBEAEGRY ICT S HiIKINoR v £ X LK S| v PR YN v PRIK v kNS DG
Lses

Ljap

Gmax ORLGWKMRELEETLfIDSVESYREAGEILO S|

Mtru OBLGWKIRPLEETLIDSVES YREAGLLQS[OH

Atha
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Appendix 16

Supplementary Figures S58 — S60 Amino acid alignments for yellow-differentially expressed lignin genes in

Lotus sessilifolius

Figure S58. Amino acid alignment for CAD

1a%421 SEININA GK
| S N(€1 K
e SINNINA GK|
-——-IU§- - GE[e)

Lses
Ljap
Gmax
Mtru

=R e e

Lses
Ljap
Gmax
Mtru

Lses = @ --—7"-—-————-———————— e ——————— e —— - ————————

Ljap 95 V6]
Gmax 117 BENSEESAVAOVAVARINSE | SI\

AKSISVKRVVLTSSNAAVE]
Lses @ ——mmmmmmmm

Mtru 115
Ljap 155 -—-=-==----mmmm - - ———————

Cut=b- SENRVAVAN| < FVNENS I DMBSBNPTMVAGPLLOPESMNE SVEPILNLINGIPFPNKSGWVIBEVKDVANA
v VENIACIN ' K F'VNE NI T DMM SN PTMVAGPLLOQPEMNESVEPILNLINGIPF PNKEMIGWVNVKDVANA

Lses @ -
Ljap 157 -—--—--
Gmax 237 REILEANGIRV:NYNIe

ME T HYSELAWILRELYPTIL@T)EDK]
Mtru 235 EHENGIRERNSYNSIeNO T IF HYSELA RIBLY PTL)5TRDK]

Lses @ -
Lijap 164 ————-———————————— - DSD
Gmax 297 KD/ [€TI¥FI§P EVSLRET|/ESFREKKIVNE-NPX
Mtru 294 FEHQEAMPICIIQGMOLNPEINPLIYSYYFGLPCX

CEVDEPYIPTYQISTEKA
OSTSSSKEVIL-EAYTTL




Figure S59.

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

Lses
Ljap
Gmax
Mtru
Atha

[ e SR

109
109
109
109
121

169
169
169
169
181

229
229
229
229
241

Amino acid alignment for CCoA-OMT

OMNRR = RO VGRK S LLOS DALY TLET oy PREBEAE
000 TEBGRHOEVGHKS LLQS DALYQYTLETS
i TR - O =G i L LOSOBLv0Y LETs vy PROGERAE

EE LTAKHPWNIMTTSADEGQFLNMLLKLINAKNTMEIGVYTGYSLLATALAIPBDGKII
EE LTAKHPWNIMTTSADEGQFLNMLLKLINAKNTMEIGVYTGYSLLATALAIPBDGKII|

LRELTAKHPWNIMTTSADEGQFLNMLLKLINAKNTMEIGVYTGYSLLATALAPEDGKIL
TAKHPWNIMTTSADEGQFIEMLLKLINAKNTMEIGVYTGYSLLATALAIPEDGKIL)
TAKHPWNIMTTSADEGQFLNML NAKNTMEIGVYTGYSLLATALAMPEDGKIL

AMDVNKENYELGLPVIKKAGVAHKIDFREGPALPVLDEMVKDEKNHGSYDF IFVDADKDN
AMDENRENYELGLPVIKKAGVIBHK T} KDEKNHGSYDFIFVDADKDN|
ADfINKENYELGLEY IKKAGVMHK I DFREGPALEVLDE
(<A GvARK I DFREGEALPVLDERVEDEKNAG

YLNYHKRLIELVKVGGVIGYDNTLWNGSVVAPPDAPLRKYVRYYRDFVLELNKALA R
YLNYHKRLIELVKVGGVIGYDNTLWNGSVVAPPDAPLRKYVRYYRDFVLELNKALAVDPR
YLNYHKRLIELVKVGGVIGYDNTLWNGSVVAPPDAPLRKYVRYYRDFVLELNKALAVDPR

YLNYHKRLIBLVKVGGVIGYDNTLWNGSVVAPPDAPLRKYVRYYRDFVLELNKALAVDPR

E NYHKRLIBLVKBMGGVIGYDNTLWNGSVVAPPDAPMRKYVRYYRDFVLELNKALZA R

H

H

LEICMLEVGDGLTICRR LK
TEICMLEVGDGITICRRIKg
TEICMLEVGDGITICRRIKg
TETCMLEVGDGITICRRIKS

IETCMLPVGDGITICRRIRPS
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Figure S60. Amino acid alignment for OMT

Lses 1 SPiI
Ljap 1 S Ph
Gmax 1 SPH]
Mtru 1 SPhs
Atha 1 S Pjl
Lses EIASQLPTTNPDAPWMMT,DRILRLLACYNILTCSV@T®ODGKVQORLYGLAPVAKY LVKNED
Ljap EIASQLPTTNPDAPMMT.DRELRLLACYNILTCSVRT@MODGKVQRLYGLAPVAKYLVKNED
Gmax TASRLPTENPDAPVMLDRI LRLLACYNI LEgSER TMRCKVBR L YGLAPVAKY LVENED
Mtru EIASQLPTTNP APVMLDRILRLLACYNILTCSVRTQQDGKVQRLYGLAEVAKYLVKNED
Atha

AICICIN NI G/ S T SALNLMNQDKVLME SWYHLKDAVLEGGI PENKAYGMTAFEYHGTDPRFNKVENKG
IS RN NN G/ S T SALNLMNQDKVLMESWYHLKDAVLEGGI PENKAYGMTAFEYHGTDPRENKVENKG
Gmax 121 GVSIEALNLMNQDKILMESWYELKDAVLEGGIPFNKAYGMTAFEYHGTDPRFNKVFNKG
Vioha bR RZN A G/ S T SALNLMNOQDKVLME SWYHLKDAVLBGGIPFNKAYGMTAFEYHGTDPRENKVENKG
Aol =R RN GV S TIVA T [® L MNODKVLME SWYHLKDABMLBGGI PFNKAYGCGMSAFEYHGTDPRENKVENNG

AT RSN S DH ST I TMKKILETYTGFEGLKSLVDVGGGTGAVINMIVSKYPTI@GINFDLPHVIEDAP
Iy BRSNS DH ST I TMKKILETYTGFEGLKSLVDVGGGTGAVINMIVSKYPTIKGINFDLPHVIEDAP
Gmax 181 ‘DHSTITMKKILETYTGFEGLKSLVDVGGGTGAV.NMIVSKYPTIKGINFDLPHVIEDAP
Mtru 181 SDHSTITMKKILETYTGFEGLKSLVDVGGGTGAVINEIVSKYPTIKGINFDLPHVIEDAP
PNl RN AVAC I SINH ST I TMKK I LETYINGFEGLE§S LVDVGGGMGAINEIN TVSKY PINBKGINFDLPHVIEDAP

ATV N S Y PGVEHVGGDMFVSVPKADAVEMKWICHDWS DEHCLKFLKNCYEALPDNGKVIVAECIL
IV BN S Y PGVEHVGGDMEVSVPKADAVFMKWICHDWSDEHCLKFLKNCYEALPDNGKVIVAECI
Gmax 241 SYPGVEHVGGDMFVSVPKADA.FMKWICHDWSDEHCLKFLKNCYEALPDNGKVIVAECIL
Mtru 241 SYPGVEHVGGDMFVSIPKADAVFMKWICHDWSDEHCLKFLKNCYEALPDNGKVIVAECIL
Atha 239

Lses 301
Ljap IO P VAPDSSLATKGVVHIDVIMLAHNPGGKERTEKEFEALAKGAGFQGEF]
Gmax 301 PVAPDSSLATKGVVHIDVIMLAHNPGGKERTEKEFEALAKGEGFQGF
Mtru 301 PVAPDSSLATKGVVHID‘IMLAHNPGGKERT@KEFEELAKGAGFQGFK
Atha 299

Lses 361
Ljap 361
Gmax 361
Mtru 361

Atha 359
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Appendix 17

Figure S61. Expanded phylogeny of Lotus spp. exhibiting PACC, including those studied in this thesis. Figure and
caption are reproduced from Figure 2 in Ojeda et al. 2013:

Molecular tree based on one nuclear (ITS) and three plastid regions (CYB6, trnH-psbA and matK). The tree was
randomly selected form a maximum parsimony (MP) analysis from Ojeda et al., 2012a and Ojeda et al., 2012b.
Character mapping of the trait flower color change after anthesis in Lotus sections Pedrosia and the “rhyncholotus
group”. Red branches show clades where this trait has evolved and the numbers on the tree the times this trait
evolved within this groups (1-3). Arrows indicate the numbers of reversals, one of which occurred in three species
of the “rhyncholotus group”. The species from the outgroup belong to the Lotus section are not endemic of the
Macaronesian region. Species with (*) are distributed in mainland Africa and/or in Europe (a) represents flower
color at anthesis (pre-change) and (b) indicates flower color after change (post-change). (A) L. jacobaeus, (B) L.
purpureus, (C) L. eriosolen, (D) L. sessilifolius subsp. sessilifolius, (E) L. pyranthus, (F) L. emeroides, (G) L.
argyrodes, (H) L. glaucus, (I). L. campylocladus, and (J) L. lancerottensis.
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m Species that do not change flower colour
s Species that do change flower colour
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